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[Iporpamma coctaBieHa B COOTBETCTBHH ¢ DeepaibHBIM TOCYAapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHIapToM 1o HanpaieHuto noarotoBku 04.03.01 Xumus, yrBepKIeHHbIM NpuKka3oM MuHUCTEpCTBa
HayKd U BbIciIero oOpaszoBanusi Poccuiickoit @enepauun ot 17 urons 2017 roga Ne 671; mpukazom
MuHucTepcTBa HayKu U Bhiciiero oopazoBanus Poccuiickoit @eneparuu ot 26 HosiOpst 2020 1. Ne 1456
(3apeructpupoBan MunucrepcTBoM roctuniuu Poccutickoit @eneparuu 27 mas 2021 r., Ne 63650) «O
BHECCHUH H3MEHEHUH B (eaepanbHble TOCYJapCTBEHHBIE 00pa3oBaTeNbHbIE CTaHIAPTHI BBICIIETO
o0Opa3oBaHMs»; Y4eOHBIM TIUIAHOM MOATOTOBKHM OakanmaBpa 1o HampasieHuo 04.03.01 Xuwmus,

yTBepKJIeHHBIM yueHbIM coBeToM PI'BOY BO «COI'Y» ot 31.05.2022 r., mpoTokon Ne 13.

CocraBuTelb: K.X.H., 1o1IeHT Xaea O.0.

PaGouas mporpamma ofcysk/ieHa U VIBepiK/ICHa Ha 3aceannn Kadeapsl 00LIeH U HeOpraHu4ecKom

xuMmuH (11potokon Ne 9/21-22 ot «08» anpens 2022 1.)

3aBeaylouMit kapeapoii /////' Cumeonnam 1. I1.

OnobpeHa coreToM hakyabTCTa XMMHH. OMOIOrUH K OHOTEXHO.I0TMH
(npotokos Ne 6/21-22 ot «25» anpens 2022 1.)

[Ipencenarens corera hakynpTeTa %CE)/C/(/\ Araesa ®. A.

/

>4

Pabouas npoepamma oucyuniunel npunama 6 cocmage 0CHOBHOU NPOhecCUOHATbHOU 00PA308aMeNbHOU
npozpammul peuwieHuem yueHoz2o cogema Ilpomoxon Ne 13 om 31.05.2022 e.




1. CTpykKTypa U 0011asi TPYA0EMKOCTh THCUHUILINHBI
OO0111as TPy 10EMKOCTb AUCIUIUTHHBI COCTaBiseT 18 3adeTHbIx equnuiax (648 akan. vac.).

Ounas popma oOyueHus 3aounas popma oOydeHus

Kypc 2
Cemectp 3,4
Jlexumu 108
[IpakTryaeckue (CeMUHAPCKUE) 3aHATHS 54
JlabopaTopHbIe 3aHATHS 180
KoHcynpranuu
WToro aynnTOpHBIX 3aHATUH 342
CamocTosiTenbpHas pabora 234
(B TOM "mCIIE KypcoBasi pabora) 4 cem.
@dopMa KOHTPOJIS DK3aMeH
OKk3aMeH 72 (3,4 cemectp)
3auer
Yacos B 3ET 18
O011ee KOITMIECTBO YacOB 648

2. Ilenn ocBOEHUsI AN CHUIITTHHBI

HGHHMI/I OCBOCHUS JUCIUIUINHBI «AHATUTHYCCKAS XUMUSD SBIISIOTCS (bOpMI/IpOBaHI/Ie HpeI[CTaBJ'IeHI/Iﬁ

0 TCOPCTUUCCKUX TIOJIOKCHHUAX aHAJUTUYCCKOM XUMHUH, T[MOHHMMaHHUA CYIMHOCTH W 3HAYMMOCTH MCTO0B

XUMUYECKOTo (TUTPUMETPUH U TPABUMETPUHU) U PU3UKO-XUMHUYECKOTO aHajn3a, IPUOOPETCHNE MPAKTHUECKUX

HaBBIKOB M YMEHMH, B TOM YHCJIE MEPBUYHBIX YMEHHI M HAaBBIKOB Yy4eOHO-MCCIEIOBATEILCKON paOOThI, IS

peICHUA PA3JIMYHBIX aHAJTIUTHYCCKUX 3a/ad, 4TO 00€eCIIeYnT CTAaHOBJICHHE HpO(beCCI/IOHaJ'II)HI)IX KOMHCTCHHHﬁ

Oyaymero 6akanaspa B IpoeCCHOHAIBHOMN AEATEIEHOCTH COIIACHO NPO()eCCHOHAIBHBIM CTaHAapTaM:

01.001.IMpodeccuonannusniii cranaapt «llemaror (memarormyeckasi AesiTeIbHOCTH B cdepe
AOIIKOJBHOTO, HAYaJbHOr0 001Iero, OCHOBHOIO 00ILIero, cpeaHero oo6mero o0pa3oBaHHsA)
(BocnuTaTeNb, YYMTEIb)», YTBEP)KIEH MNpHKa3oM MUHHUCTEpCTBA Tpyla M COIMAIBHOW 3alluThl
Poccuiickoit @enepanyu ot 18 oxta6ps 2013 1. Ne 544n (3apeructpupoBad MUHHCTEPCTBOM IOCTHULAN
Poccutickoit deneparuu 6 gexadpst 2013 r., peructpanuorasid Ne 30550), ¢ usMEHEHHUSIME, BHECEHHBIMU
nprka3zaMu MUHHCTEpPCTBA TPy/Ia U CONMaIbHON 3amuThl Poccniickoit @eneparmu ot 25 nexabps 2014
r. Ne 11151 (3apeructpupoBan MunucrepctBoM roctuiiun Poccuiickoit dexepannu 19 despans 2015 r.,
peructpaunonsabiii Ne 36091) u ot 5 aBrycra 2016 1. Ne 422u (3apeructpupoBaH MUHUCTEPCTBOM
toctuiuu Poccuiickoii @enepanuu 23 aBrycra 2016 r., peructpannonssrii Ne 43326).

26.006 ITpogeccnonanbHblii cTanaapT «CrnenuaJucT Mo pa3padoTke HAHOCTPYKTYPHPOBAHHBIX
KOMIO3MIMOHHBIX MATEPHAJIOB)», YTBEPK/I€H IpUKa3oM MUHHCTEPCTBA TPya U COLUATBHOM 3aIUTHI
Poccuiickoii @eneparun ot 8 cenTsiops 2015 r. Ne 604n (3apeructpupoBad MUHUCTEPCTBOM FOCTULINH
Poccutickoit @eaepanuu 23 centsaops 2015 r., peructpanuonusiii Ne 38984).

40.011. ITpodeccuonabublil cTanaapT «CHenUuaMINCT M0 HAYYHO-HCCIEA0BATETbCKUM U ONBITHO-
KOHCTPYKTOPCKHM pa3padoTkamM» yTBEPKAECH PHUKa30M MHUHHCTEPCTBA TPY/Ia U COLUAIBHOM 3aIUTHI
Poccuiickoii @epepaunu ot 4 mapra 2014 r. Ne 1211 (3apeructpupoBaH MUHHCTEPCTBOM IOCTUIIMU
Poccwmiickoit ®@enepannu 21 mapra 2014 r., peructparmumonnsnii Ne 31692). Bua npodeccrnonansHON
nesTenbHocTH  —  «OCyIIecTBIEHHE HAy4YHO-MCCIEAOBAaTEIbCKOM  AEATENBHOCTH 110  PEIICHHUI0
(yHIaMEHTANBbHBIX W TPUKIAAHBIX 33a4 XWMHYECKOH HAmpaBICHHOCTH B COCTaBe HAYYHOTO
KOJUIEKTHBa».

3. Mecto nucuuniauibl B cTpykrype OIIOII 6akanaBpuara
Cormmacgo ®I'OC u OIIOIT 04.03.01 XuMmus OUCHUIUIMHA «AHAIATAYECKAs XUMHSI» OTHOCHUTCSI K

00s13aTeNbHBIM aucHuninHaM 010ka 1 - 51.0.09.

HpI/I HU3YUCHUHA HaHHOﬁ AUCHUIINIMHBL  CTYACHT CMOKCT IOJHOCTBIO HWJIIM YaCTUYIHO

IPOJAEMOHCTPUPOBATh  CleAyione  00o0meHHsle  TpynoBele  ¢ynknum  (TD), cormacHo



npodeccuoHanbHbIM cTannapTam (I1C):

Koa n HaumenoBaHue O6o00mennas Tpynosas pyukuusi | Tpynosast pynkuus (TD)
npodeccuoHATIBLHOI0 (OTD)
cramaapra
01.001 ITemaror Kox | HaumenoBanue OT® | YposeHs HaumenoBanue TD Kon
(nemaroruueckas KBaJTM(UKAITUU
JesITeIbHOCTE B cdepe A [Tenaroruyeckas 6 Obmienenarornyeckas | A/01.6
JOIIKOJBHOI'0, HAYAJILHOI'O JACATCIBbHOCTSD IIO (byHKHI/ISI. O6yquI/Ie
00111€r0, OCHOBHOTO HPOCKTUPOBAHUIO H
0011ero, CpeaHero ooIIero peaiusaiiu
0bpazoBaHHsT 00pa30BaTeNFHOTO BocrnurarensHas A/02.6
Tnpomecca B JACATCIBHOCTDH
(BocminTaTENh, YUUTETH).
00pa3oBaTEeNFHBIX
HaumenoBanue BHAA ——
NpodecCHOHATbHON JIOMIKOITBHOTO, PasBuBarommas Al03.6
ACATCIbHOCTH! Ha4yaJabHOro O0IIEro, NeATELHOCTD
JomkomnbeHOE 00pa3zoBaHme. OCHOBHOT'O OOLIETO,
HauansHoe oO1ee cpenHero o0Iero
00pa3oBaHue. 00paszoBaHusl
OcHOBHOE 00111Iee B [Megarormnyeckast 6 IMenarormyeckast B/03.6
06pa3OBaHI/Ie. ACATCIBbHOCTD I10 ACATCIBbHOCTD 110
Cpentee obliee MIPOEKTUPOBAHUIO U peanu3aiy mporpaMm
pcajim3ani OCHOBHBIX OCHOBHOTI'O U CPEAHECTO,
o0Opa3oBaHwe
0011e00pa30BaTEIEHBIX o01m1ero oopa3oBaHUA
InporpamMm
26.006 ITpodeccuonanshrsiii | Kon | HaumenoBanue OT® | YpoBeHb HanmenoBanne T® | Kon
craugapt «CrenuagucT 1o KBaJTM(UKALIUU
pa3paboTke A JlaGopaTopHoO - 6 AmBanus ceIpb, A/02.6
HaHOCTPYKTYPHPOBAHHBIX AHAJIUTHYCCKOC MaTepuaioB Ha
KOMITO3HIIMOHHBIX COIIPOBOXKICHHUE COOTBETCTBUE
MaTepPIa.HOB». pa3pa60TI<H cTanJgapTaM U
HanMeHOBaHMe BUIa HAaHOCTPYKTYPUPOBAHH TEXHUYECKUM
o bIX KOMIIO3UMIIMOHHBIX YCJIOBUSAM,
npohecCHOHANTBHOMN
. MaTepHraioB HCHOJIb3YyEMbIM B
JIeATeITLHOCTH IpOMIBONICTEE, H
[Ipou3BoACTBO HOBBIX 06paboTka
HaHOCTPYKTYpHUPOBaHHBIX 9KCIIEPUMEHTATbHBIX
KOMTIO3UIIMOHHBIX pEe3yJIbTATOB
MaTepHUaIOB B Hayuno-TexHudeckas 6 CocraBnenue B/06.6
paszpaboTka u AHATUTUYECKUX
METOJUYECKOE 0030pOB, HAYIHBIX
COITPOBOXK/JICHUC B OTUYCTOB, Hy6HI/IKaL[I/15[
o0acTu co3ganus pe3yIbTaToOB
HAaHOCTPYKTYPUPOBAHH HCCleI0BaHui
bIX KOMIIO3UIIMOHHBIX
MaTepHraioB
40.011 Ilpodeccuonansusiii | Koxg | Haumenosanue OTD YpoBeHb HaumenoBanne T® | Kox
cranaapT «CHenuasucT o KBanupUKaIum
HAY4YHO-HCCIEA0BATENBCKAM | C [TpoBenenue Hay4HO- 6 OcymecTBieHue C/01.6
1 OIIBITHO-KOHCTPYKTOPCKUM| UCCIIEN0BATENBCKUX U Hay4YHOIO PYKOBOJCTBA
pagpa60TKaM»' OIIBITHO- IIPOBEACHUEM
HauMeroBanue BuIa KOHCTPYKTOPCKHX HCCeJOBaHUH 110
HpO(i)eCCI/IOHaHBHOﬁ pa60T 10 TEMAaTHUKE OTACJIBHBIM 3a1a4aM
NEATETbHOCTH: OpraHusalim Yupasnenue C/02.6
HpOBeJIeHI/Ie HaquO' pe3yjibTaTaM HAy4YHO-
HUCCIICA0BATCIIbCKUX U
HCCIIEI0BATEILCKAX U ONBITHO-
ONBITHO-KOHCTPYKTOPCKHUX KOHCTPYKTOPCKHX
pa3zpaboTok paGot

Jliis u3ydeHnst QUCHUILIMHBI CTYIEHTHI JOJDKHBI 00IaaaTh ciaexyomumu yauBepcaabubiMu (YK) u




obmenpodeccuonansasivMi (OITK) koMmeTeHUHSIMM:

- CI1I0cO0EH OCYILECTBIISITh MOMCK, KPUTHUECKHUH aHAJIN3 U CHHTE3 MH()OPMALUU, IPUMEHATh CUCTEMHBIH
MOAXO JJIsl pelieH s nocTtaBieHHbIx 3a1ad (YK-1);

- CIIOCOO€H OIpeeNsiTh KPYT 3aa4 B paMKax IIOCTABJICHHOH 1€ U BBIOUPATh ONTUMAJIBHBIE CTIOCOOBI
UX PEIICHHUS, UCXOS U3 ICUCTBYIOLIMX MPABOBBIX HOPM, HMEIOLIUXCS pecypcoB u orpanndeHuii (YK-2);

- CImocoOEH OCYIIECTBISTH JAEJOBYI0 KOMMYHHMKAallMI0 B YCTHOW M NHCBMEHHOH ¢opmax Ha
rocyapCTBeHHOM si3bike Poccuiickoit denepaiiin 1 HHOCTpaHHOM (bIX) si3bike (ax) (YK-4);

- CIIOCOOCH YMpaBJsITh CBOUM BPEMEHEM, BHICTPANBATh U PEATN30BBIBATH TPACKTOPHIO CAMOPA3BUTHS
Ha OCHOBE IPHHIIAIIOB 00pa3oBanus B Teuenue Beeit xumsan (YK-6);

- CIOCO0EH CO3JaBaTh 1 MOANEPKUBATH B IOBCEJHEBHOM KU3HU U B TPO(ECCUOHATBHON ACATENILHOCTH
Oe30macHble YCIIOBHS >KU3HEACATEIHHOCTH IJISi COXPaHEHHs NPUPOTHON cpenbl, 0oOecreueHHs YCTOHYMBOIO
pa3BuTHsA 0OlLIecTBa, B TOM YHUCJIE IIPH YI'PO3€ M BO3HUKHOBEHUH YPE3BBIYAMHBIX CHUTyalUd W BOEHHBIX
koHdpukToB (YK-8);

- CIOCOOEH aHalIM3MpOBaThb M HHTEPIPETHPOBATH PE3YJIbTaThl XMMHYECKHX 3KCIIEPUMEHTOB,
Habmoaenuii u uamepenuii (OITK-1);

-crioco0eH MPOBOJUTH C COOJIOJCHUEM HOPM TEXHHKH OE€30MACHOCTH XWMHUYECKHHA DKCTIEPHUMEHT,
BKJIIOYAsl CUHTE3, aHAJIN3, U3yUCHUE CTPYKTYPHI U CBOMCTB BEIIECTB U MaTEPUAJIOB, UCCIECAOBAHHE IIPOLIECCOB C
ux ydactuem (OITK-2);

- c110c00€H MPUMEHSThH PaCYETHO-TEOPETHUECKIE METOIBI U1 H3YUEHHsI CBOMCTB BELIECTB U MIPOLIECCOB
C UX Y4aCTHEM C MCI0JIb30BaHHEM COBPEMEHHOM BhIYMCINTENbHOM TexHuku (OITK-3);

- croco0OeH IUTaHUPOBaTh PabOThl XUMHUECKON HANpaBIeHHOCTH, 00padaThiBaTh U HHTEPIPETUPOBATD
MOJTyYEeHHBIE PE3YJIBTaThl C HCIOJIb30BAHUEM TEOPETUYECKUX 3HAHUN M NPAKTUYECKUX HABBIKOB PELICHHUS
MaremMatuueckux u pusnueckux 3amad (OI1K-4);

- CIIOCOOCH MPEACTaBIATh PE3YJIBTAThl CBOSH pabOThI B YCTHOM W MUCHBMEHHOM (hopMe B COOTBETCTBUU
C HOpMaMH U [paBUJIAMHU, IPHHATBIME B IipodeccronansHoM coobinectse (OITK-6),

MOJTYYeHHBIMU 00YYaOIMMUCS B TIpoliecce u3ydeHus: auciumuine: «Maremaruka» (b1.0.05), «apopmaTukay
(b1.0.06), «®uzuka» (b1.0.07), «Heoprannueckas xumus» (b1.0.08).

st ocBoeHus TaHHOM yueOHo aucuurmiuHbl (Y ) CTyAeHT NoKeH:

3HATh. OCHOBHBIC TOHATHS M 3aKOHBl OOINEH M HEOPraHMYeCKOH XWMHH, TpaBuia padoThl B
XMMUYECKOH J1a00paTopuy, a TaKKe TEOPETHYECKHE OCHOBBI (M3MUECKHX M (U3UKO-XMMHUYECKUX METOIOB
aHaJlM3a, OCHOBHBIE XApPAKTEPUCTHUKU 3JIEKTPOMArHUTHOTO M3IIyY€HHs, B3aUMOJEWUCTBUE 3SJIEKTPOMArHUTHOTO
W3TY4YEHHUs] C BELIECTBOM, OCHOBHBIE MOHSTHS ONTHKH M CHEKTPOCKOIMH, CIUHUIBI U3MEPEHHsS (HU3NIECKUX
BEJIMYHMH U UX Pa3MEPHOCTH, COBPEMEHHOE COCTOSIHUE U MEPCIIEKTUBBI UX Pa3BUTHS;

YMeTh: TPOBOIWTH TOJHYIO CTaTHCTHYECKYI0 O00pabOTKy pe3yibTaTOB aHaju3a, OlECHHUBATh
MPaBWIBHOCTh TIOJYYEHHBIX Ppe3yJbTaToB; padOTaTh B KOJUIEKTUBE, OBITH T'OTOBBIM K COTPYIHHYECTBY C
KOJUIETaMH; YIPAaBIATh CBOMM BPEMEHEM, IUIAHUPOBaTh M OPTraHM3OBBIBATH AESTEIHHOCTBH; HCIIOJIH30BATH
MOJTy4YEeHHBIE HaBBIKU PaOOTHI AJIsl pellieHHs MPOPECCHOHAIBHBIX U COIMAIbHBIX 3a/1a4;

Baagers: npaBuiiaMH TEXHUKU O€30MACHOCTH B XMMUYECKUX JIAOOpAaTOPHUSX, SKCIEPUMEHTATBHBIMU
METOIMKAMHU XMMUYECKOT0 ¥ (PU3NUECKOI0 aHAIN3a, METOIaMH MTOVCKA HAYYHOH HH(OpMAIK B KOMITLIOTEPHBIX
ceTsax 1 0a3ax JaHHBIX, HABBIKAMH SKCIIEPUMEHTAIBHON paboThI.

CopeprxaHne AUCUIUTUIMHBI « AHATUTHYECKAs XM BBICTYTAET OMOPOI TSI OCBOCHUS COJEPKAHHS
muciuiuine «@usndeckas xumus» (b1.0.11), «Xumuueckue ocHOBBI Orostoruyeckux mpoieccoB» (51.0.12),
«Qnextpoxumust opranndeckux coeauaenui» (b1.B.J1B.07.02), « Du3uko-XxMMUYECKUH aHAITH3 HEOPTaHUIECKIX
MatepuanoB» (b1.B.J1B.08.01), mns mnpoxoxmeHuss mnpaktuk Oinoka b2 — «[IpakThka megarormyeckasn
(b2.0.02(11)), «<Hayuno-uccnenoBarensckas padora» (52.0.03(H)), «IIpaktuka npenaumiomuas» (b2.B.02(11x))
Y TOCYIapCTBEHHON HMTOroBoW artectannu — «3ammra BKP, Bkiouas MOATOTOBKY K MpoLEAype 3aIllWuThl H
npouenypy 3amuTs (b3.01(0)) .

4. TpeGoBanusi K pe3yJabTaTaM OCBOEHHMS JUCHMILIMHBI (KOMIETEHIHH 00YyYarouierocs,
(opMupyembie B pe3yJabTaTe 0CBOCHUS AUCIUTIHHBI (MOIYJIs))
B pesynpTaTe OocBOCHMS MAaHHOW MUCIUILIMHBI CTyneHT, B coorBeTcTBun ¢ GI'OC BO u OIIOII mo



HanpapieHuto noarotoBku 04.03.01 Xumus, a Take BbIIICYKa3aHHBIMH IPO(ECCHOHANIBHBIMU CTaHIApTaMHu,

JOIDKEH MIPHOOPECTH CIEMYIOIINE KOMITIETSHITHH:

Kareropus Kon u HaumenoBanue | Koa u HamMeHOBaHHMe MHANKATOPA JOCTUKEHHUS Ocnoanue (IIC,
(rpynmna) KOMIIeTEHIIUH KOMIIeTeHIIUHU AHAJIN3 ONbITA,
KOMIIETEeH UM i koa T®D)
YK-1.1. AHanm3upyer 3agadqy, BEICTSS ee AHayms3 onbITa,
©a30BbIC COCTABIISIOLINE, T1C: 40.011 (A/0L5,
YK-1.2. Onpenensier, HHTEpIPETHPYET U AJ02.5)

CucreMHoe u
KPUTHYIECKOE
MBIIIJICHHUC

YK-1. Criocoben
OCYIIECTBIISITh
MOUCK, KPUTUUECKUN
aHaJIu3 U CUHTE3
nH(pOpMAITHH,
MIPUMEHSTH
CUCTEMHBIN IOJXO,
TUTSL PETIeHUS
MMOCTAaBJIEHHBIX 3a7a4

pamkupyeT HHPOpPMAIHIO, TPeOyeMyTo s
peleHns IOCTaBJICHHON 3a1auH;

YK-1.3. OcymecTBiseT NOUCK HHHOPMAIHH
JUIsl PELICHUs], IOCTaBJICHHOM 3aa4uyl 110
Pa3NUYHBIM THIIaM 3aIpPOCOB;

YK-1.4. ITpu 06paboTke uHpopMaun
oTinyaeT (paKThl OT MHEHHUH, HHTEPIPETaLni,
OIIEHOK, JOPMHUPYET COOCTBEHHBIE MHEHHUS U
CYXKIIEHHsI, apTYMEHTHUPYET CBOU BBIBOJIBI U
TOYKY 3PEHUS, B TOM YHUCIIE C TPUMEHEHUEM
(nnocodckoro MOHATUHHOTO amnmapara.
YK-1.5. PaccmaTpuBaeT u mpeiaract
BO3MOXHBIC BAPHAHTHI PEILICHUS
MIOCTaBJICHHOH 3a[1auu, OLICHUBAsI UX
JOCTOMHCTBA M HEIOCTATKH

AHanm3 orbiTa,
T1C: 26.006 (A/02.6,
B/06.6)
AHaymms onbITa,
IIC:

01.001 (A/01.6,
A/02.6, A/03.6,
B/03.6)

YK-2. Criocoben

YK-2.1. Onpenensier Kpyr 3afiad B paMKax
MIOCTABJIEHHOM LIeIH, OIpeeNsieT CBI3U
MEKIy HUMA

YK-2.2. [Ipennaraer criocoObl penieHus
MOCTAaBJICHHBIX 33/1a4 U OXKHJacMbIe

AHanm3 OIbITa,
I1C: 40.011 (A/OL.5,
AJ02.5)
AHanm3 OIbITa,
T1C: 26.006 (A/02.6,

ONPENEIITh KPYT B/06.6)
3AJ14 B paMKax pe3yNbTaThl; OLIEHUBAET MPEATI0KEHHBIE AHAI ONBITA
HOCTaBJII; HHOIT LIeH CHOCOOBI C TOYKH 3PEHHSI COOTBETCTBHSA LIETTH e
H BHIGHDATD NpoeKTa 01.001 (A/OL.6,
PaspaGoTka 1 OIITHMALEHELC YK-2.3. [Inanupyer peaau3aiuio 3a1a4 B 30HS A/02.6, AI03.6,
peanu3ans CIIOCOGEL HX CBOEH OTBETCTBEHHOCTH C y4ETOM B/03.6)
IPOCKTOR peIIeHHs, HCKOI H3 HUMEIOIUXCS PECYPCOB 1 OrpaHMYEHUH,
neficTB }(’)me JEHCTBYIONIMX MPABOBBIX HOPM
. aBOB}I:IX HODM YK-2.4. Britonaser 3aaun B 30HE CBOEH
I/IE/IeIOIJ_II/IXCH PM, OTBETCTBEHHOCTH B COOTBETCTBHUH C
CCVDCOB 1 3aIIaHUPOBAHHBIMH PE3yJIbTaTAMU U TOUKAMHU
Er ZEI/IIICHI/Iﬁ KOHTPOJISI, IPHU HEOOXOAUMOCTH KOPPEKTUPYET
p CIIOCOOBI pelIeHus 3a1a4
YK-2.5. IIpencrasisier pe3y/ibTaThl MPOEKTA,
MpeasiaraeT BO3MOKHOCTH WX HCITOJIb30BaHUS
W/WJIN COBEPIICHCTBOBAHHMS
YK-4.1. Boibupaet ctuiib 0OLIeHHs Ha AHanms onbITa,
VK-, C 5 PYCCKOM  SI3BIKE B 3aBUCMMOCTH OT LEJIU U I1C: 40.011 (A/0L5,
~ LHOCoben YCJIOBHM NTAPTHEPCTBA; aJallTUPYET PEUb AJ02.5)
b b
OCYILECTBIATD AHaim3 onbITa,
CTHJIb OOLIEHUS U S3bIK KECTOB K CUTYaLMAM
AICIIOBYIO Y —— TIC: 26.006 (A/02.6,
KOMMYHHUKALIUIO B ’ B/06.6)
yeTHO | YK-4.2. Bener nenoByro Mepenucky Ha AHAIIS OBITA
KoMMyHHKams | mHchMeHHOi (opmax PYCCKOM  sI3BIKE C Y4ETOM 0COOEHHOCTEH TIC:
HA TOCYIAPCTBEHHOM CTHJIMCTUKHY OQHUIMATBHBIX U HEOPUIUATBHBIX 01.001 (A/OL6,
NN MIHCEM; _ :
s3pIke Poccniickoi ; Al026, AJ03S,
YK-4.3. Benet nenoByro nepenucky Ha B/03.6)

®denepanuu u
WHOCTpaHHOM (BIX)
SI3bIKE(ax)

WHOCTPAHHOM SI3bIKE C YUETOM OCOOCHHOCTEH
CTHIIMCTUKU O(UIIHATBHBIX ITUCEM U
COLIMOKYJIBTYPHBIX pa3inuuit

YK-4.4. BrionHseT i JAYHBIX EJIer




nepeBoi OQUIMAIBHBIX B TPO(ECCHOHATIBHBIX
TEKCTOB C MHOCTPAHHOTO S3bIKA HA PYCCKHIA, C
PYCCKOTO s13bIKa Ha HHOCTPAHHBIH;

YK-4.5. [lyOnu4Ho BBICTyMaeT Ha PyCCKOM
SI3bIKE, CTPOHUT CBOE BBICTYIUICHHE C yUETOM
ayZANTOPUH U LIEJN OOIIeHHS

YK-4.6. YcTHO npencTaBisieT pe3yabTaThl
CBOCIH ICATEIBHOCTH Ha MHOCTPAHHOM SI3bIKE,
MOXET IO/IePXKATh Pa3rOBOP B XOJIE UX
00CYKICHUS

YK-6.1. Mcnonp3yeT HHCTPYMEHTHI U METO.IBI
YIpaBJICHUs] BpEMEHEM IIPU BBIIIOJIHEHUI

AHanmm3 orbiTa,
I1C: 40.011 (A/OL.5,

YK-6. Ciocoben KOHKPETHBIX 33134, IPOEKTOB, IIPH AJ02.5)

YIIPaBIISATh CBOUM JOCTH)KEHHUH TTOCTABJICHHBIX IIENICH; AR OTIBITa,
CamMoopranuza- | BpeMeHeM, YK-6.2. Onpenensier npuOpUTETHI e 2%(/)8(? éN02'6’
s 1 BBICTPaMBaTh U COOCTBEHHOH JEATENBHOCTH, JINYHOCTHOTO AHas (;n)Hra,
camopasBuTHe (B | peain30BbIBATH pa3BUTHA U IPOPECCUOHATBHOTO POCTa Tc:
TOM 4HCIIE TPAEKTOPHIO YK-6.3. OuenuBaer TpeGoBaHUS PHIHKA TPy 01.001 (A/01.6,
310pPOBbHE- CaMOpa3BHUTHS Ha U TIPEIOKEHUS 00pa30BaTEIbHBIX YCIIYT JUIs AJ02.6, AJ03.6,
cOepexeHue) OCHOBE TIPHHITUTIOB BBICTPAaNBaHUsI TPAEKTOPHH COOCTBEHHOTO B/03.6)

o0pa3oBaHus B po(ecCHOoHaTBLHOTO POCTa

teueHne Beell xku3Hn | YK-6.4. Ctpout npodeccnoHanpHYIO Kapbepy

U OTIPEJIeIsIeT CTPATETHIO MPOPECCHOHATBHOTO
pa3BHUTHSI

YK-8. Cnocoben YK-8.1. Ananuzupyet GpakTOpbl BpEIHOTO AHanus orbiTa,

cO31aBath U BIIMSHUS 3JIEMEHTOB CPe/Ibl OOHTAHUS I1C: 40.011 (A/OL5,

TO/IICP’KUBATH B (TeXHHYECKUX CPEJICTB, TEXHOIOTHUECKHX An AJ02.5)

MOBCEIHEBHOM NPOIECCOB, MaTEPUAJIOB, 31aHUI U a3 OlIbITa,

KH3HU U B cc}jopyme}n/lﬁ, npﬁpoz[me Y COLMAITBHBIX ne: 2?3(/)83 éA/OZ'G’

mpo(hecCHOHALHOW | SIBJICHUN) Ananm (;n)x,rra,

NEeSTeNIbHOCTH YK-8.2. Unentuduuupyer omnacHele u Tc:

Oe30macHbIe YCIOBUS | BPeIHbIC (PaKTOPHI B PaMKax OCYILECTBISIEMOit 01.001 (A/0L.6,
Be30MaCHOCTS KHU3HENICSTEIILHOCTH | JEeSTEIIbHOCTH AJ02.6, A/03.6,
N COXpaHeHus YK-8.3. BoisiBisieT nmpo0IieMbl, CBSI3aHHbBIE C B/03.6)
HOCTH MPUPOIHON Cpe/Ibl, HapYIICHUSIMH TEXHUKN 0€30MacHOCTH Ha

obecriedeHust pabodeM MecTe; mpeaaraeT MEepOIPUSITHSIX 110

YCTOHYHBOTO NPEeI0TBPALICHHUIO YPE3BBIYAWHBIX CHTYAIUI

passutus obmectBa, | YK-8.4. PazbsicHseT npaBuia noBeACHUS IPH

B TOM YHCJIE IPU BO3HUKHOBEHHH YPE3BBIYANHBIX CUTYALIUH

yrpose u MPUPOTHOTO U TEXHOT'€HHOTO

BO3HUKHOBCHUH MPOUCXOXKICHHS, BOCHHBIX KOH(IMKTOB;

Ype3BbIYANHBIX OKa3bIBaeT MEPBYIO MMOMOIIb, OIMCHIBACT

CHUTYaluil 1 BOCHHBIX | CHIOCOOBI y4acTHsI B BOCCTAHOBUTEIIBHBIX

KOH(JIMKTOB MEpOTIPUSITHSIX

OIIK-1 Cnocoben OIIK-1.1. CucremaTH3upyeT U aHATTU3UPYET AHanm3 orbiTa,

aHAJM3MPOBATh U PE3yIBTAaThl XUMHYECKHUX OKCIIEPUMEHTOB, 11C: 40.011

WHTEPIPETUPOBAThH HaOJIOICHUH, U3MEPEHNH, a TAKKE AHAJIH3 OMIbITa,

pe3ynbTaThl pe3yJIbTaThl pACYETOB CBOMCTB BEIIECTB U 11C: 26.006

XUMHYECKUX MaTepuaioB AHamf_fco 1bITa,

9KCIEPHUMEHTOB, OIIK-1.2. [IpeanaraeT HHTEPIPETALHIO 01.001
Obmenpodeccno-| HaOMONEHUHA U Pe3yIAbTaTOB COOCTBEHHBIX IKCIIEPUMEHTOB U 01.003
HaJIbHbIC HABBIKU | H3MEPEHUI PacUeTHO-TEOPETUIECKUX PadoT ¢

HCIIOJIb30BAHUEM TCOPETUUECKUX OCHOB
TPAAULIMOHHBIX U HOBBIX PA3AEIOB XUMHUHU
OIIK-1.3. ®opmynupyeT 3aKIr0YCHUS U
BBIBOJIBI 110 pE3yNIbTaTaM aHaIH3a
JIUTEPATYPHBIX TAHHBIX, COOCTBEHHBIX
9KCIIEPUMEHTAIBHBIX M pacueTHO-




TCOPCTUIYCCKUX pa60T XHUMUYCCKOU
HaIpaBJICHHOCTHU

OIIK-2 Cnocoben
MTPOBOIUTH C
COOTIONEHHEM HOPM
TEXHUKHU
0€30IMacHOCTH
XUMHYECKUN
AKCIIEPUMEHT,
BKJIIOYAsi CHHTE3,
aHaJN3, U3yuCHUe
CTPYKTYPHI H
CBOICTB BEIIIECTB U

OIIK-2.1. PaGoTaeT ¢ XUMUYECKUMHU
BEIIIECTBAMHM C COOTIOICHIEM HOPM TEXHHUKH
Oe3omacHoCTH

OIIK-2.2. [IpoBOANT CHHTE3 BELISCTB U
MaTepHaJIOB PA3HOM MPUPOJIBI C
HCTOb30BAHUEM UMEIOIIMXCS METOINK
OIIK-2.3. [IpoBoauT CTaHAapTHBIC ONEPALIUU
JUTSL OTIPEICTICHHsT XUMHUYECKOTO U (ha30BOTO
COCTaBa BEIIECTB M MATEPHUAIOB HA MX OCHOBE
OIIK-2.4. [IpoBoAXT HCCIICIOBAHHUS CBONCTB
BEIIECTB H MAaTEPHAJIOB C UCIIOJIb30BaHHEM

AHaym3 onbITa,
I1C: 40.011 (A/OL.5,
AJ02.5)
AHanm3 orbiTa,
T1C: 26.006 (A/02.6,
B/06.6)
AHaymms onbITa,
IcC:

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

MaTepHaloB, CEPUIHOr0 HAyYHOTO 00OPYIOBAHHUS

UCCIIEI0OBAHUE

HPOLIECCOB € HX

y4acTHEM

OIIK-3 Cnocoben OIIK-3.1. [IpuMeHseT TeopeTUIeCKHe U AHanm3 orbITa,
PUMEHSTh HOIYSMIMPHIECKUE MOJIENH TIPH PEIIEHUH I1C: 40.011 (A/0L5,
pacueTHo- 3a/1a4 XMMHYECKOH HaMpaBIeHHOCTH AJ02.5)
TEOPETHUCCKHUE OIIK-3.2. Ucnonb3yeT cTaHmAapTHOE /AAHaJIH3 OTIBITa,

METOJBI JJIsI

porpaMMHoOe oOecTieueHe Py peleHHH

I1C: 26.006 (A/02.6,

o N B/06.6
W3y4YCHUs CBOICTB 3aa4 XUMHUYECKON HaIlPaBICHHOCTH An )
AJIN3 OIIbITA,
BEIICCTB U Tc:
TPOLIECCOB C UX 01.001 (A/0L.6,
Y4acTHEM C AJ02.6, AJ03.6,
HCTOJIb30BaHUEM B/03.6)
COBpPEMEHHOM
BBIYUCITUTEIHHON
TEXHUKHU
OIIK-4 Criocoben OIIK-4.1. Ucnonk3yet 6a30BbIC 3HAHUS B AHanu3 orbiTa,
IUTaHUPOBATh Pa0OTHI | 0OJIACTU MATEMATHKH M (PUBUKH NPH I1C: 40.011 (A/OL5,
XUMUYECKON IUTAHUPOBAHUU pabOT XUMHUUYECKON AJ02:5)
AHanm3 oIbITa,
HalpaBJIEHHOCTH, HaNpaBIEHHOCTH
TIC: 26.006 (A/02.6,
duszuko- 00pabarsIBaTh U OIIK-4.2. O6pabaTeIBacT JaHHBIE C B/06.6)
MaTeMaTH4yecKas | HHTEPIPETUPOBATh HCHOJIb30BAaHUEM CTAHAAPTHBIX CIIOCOOOB AHAI ONBITA
KOMIIBIOTEpHAs. | HOJyYEHHbIE anmnpoOKCUMAIUHU YUCICHHbIX XapaKTePUCTHK e
TPaMOTHOCTB IIPH | PE3yJIbTaThI C OIIK-4.3. HTepnpeTupyeT pe3ynbTaThl 01.001 (A/01.6,
pEIIeHnH 33/1a4 | UCTIOIh30BAHUEM XUMUYECKUX HAOJIFOJIEHHI C UCTIOIh30BaHIEM A/02.6, AI03.6,
npodecCHOHAIBHO TEOPETHYECKUX (u3MUECKnX 3aKOHOB M NPEACTaBICHUH B/03.6)
U eI TENbHOCTH | 3HAHUM U
MPaKTUIECKUX

HAaBBIKOB PELICHHS
MaTeMaTHYECKUX U
(m3nyecKkrx 3a1a4d

IIpencraBnenue
peE3yabTaTOB

npodeccuoHanbHo

H eI TeTbHOCTH

OIIK-6 Criocoben
MPECTABIATh
pe3ynbTaThl CBOEH
paboTHI B YCTHOH 1
MMCHbMEHHOH (hopme
B COOTBETCTBHH C
HOpMaMH H
NpaBWIAMY,
MPUHATHIMU B
po(heCcCHOHATBLHOM
coobmecTBe

OIIK-6.1. TIpencrasnser pe3yabTaThl PadOTHI
B BUJI€ OTYETA 110 CTaHAAPTHOH (opme Ha
PYCCKOM SI3bIKE

OIIK-6-2. [Ipeacrapiser HHGOPMALIHIO
XHUMUYECKOr0 COJEPKaHus C yIETOM
TpeOoBaHMit OMOIMOrpadUuecKon KyIbTyphI
OIIK-6.3. [Ipencrasnser pe3yabTaThl padOTHI
B BUJIC TE3HMCOB JIOKIIA/Ia HA PYCCKOM H
AHIJIMHACKOM SI3bIKE B COOTBETCTBHU C
HOpMaMH U IIPaBUIAMU, IPUHATHIMU B
XMMHUYECKOM CO0OLIeCTBE

OIIK-6.4. ['0TOBUT Ipe3eHTaLHIO TI0 TEME
paboThl ¥ IPEACTABISIET €€ HA PYCCKOM U

AHanm3 oI1bITa,
I1C: 40.011 (A/0L.5,
AJ02.5)
AHanmm3 oribiTa,
T1C: 26.006 (A/02.6,
B/06.6)
AmHayms3 onbITa,
I1C:

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




| | anrmmiickom s3bikax |

O6HII/IM CpC€ACTBOM KOHTPOJIA ABJISICTCA BBCACHHAA B YHHUBCPCHUTETC 63J'IJ'II>HO‘I)CI7[THHFOB3H CHCTCMa

OLICHKHN YCII€CBACMOCTH CTYACHTOB CIICHUAIIUTETA U HaHpaBJ’ICHI/Iﬁ 6aKaJIaBpI/IaTa.

B pe3ynbraTe 0OCBOCHUS AUCIUTUIMHEI O0YYAFOIIUNACS TOJIKECH:
B pe3ynbraTe 0CBOCHUS AUCIUTUIHMHEI 00YYAFOIIUNACS TOJIKCH:
3HaTL:

METOABl KPUTHYECKOTO aHaliM3a M OLEHKH COBPEMEHHBIX HAYYHBIX JOCTIDKCHHMH B 0OOJIacTH
ananmutrdeckor xumuu (YK-1);

» (usHUecKre U XUMHUUECKUE CBOWCTBA JIEMEHTOB U UX coennHenuit (YK-1);

»  CyliecTBYIOIIHe KiaccupHUKanuy kKaTnoHoB 1 aHnoHOB (YK-1);

» TMpaBUIa XpaHCHUS XUMHUYECKUX PEAKTHBOB, MPABHJIA TEXHUKH OE30MACHOCTH M TpaBuiia OE30MacHOM
paboThI ¢ XUMUYECKMMHU BEIIECTBAMHM, PEAKTUBAMH U IpubOopamMu B XxuMuueckux jaboparopusx (YK-8,
OIIK-2);

» TPUHIMIBI 1 00JaCTH UCIIONB30BAHUS OCHOBHBIX MeTo10B XuMuueckoro aHanusza (YK-1, YK-2, OIIK-
1);

» CcTaHJapTHBIE onepaiuu mpodooTdopa u moarotoBku oopasios (YK-1, OIK-1, OIIK-2);

» Ccrmoco0bl CHCTEMATH3allil W aHaIW3a pe3yJbTaTOB XUMHUYECKHX OKCIICPHUMEHTOB, HAONOJICHHH,
M3MEPEHHIA, a TAaKKe Pe3yJIbTaTOB PacueToOB CBOMCTB BemecTB u MaTepuanios (OIIK-1, OIK-3, OIK-4);

» METOJbI NPE/ICTABIICHNUS, ONTUCAHHS PE3Y/IbTATOB, OCHOBHBIC TPEOOBAHUS K NIPEICTABIICHUIO PE3YJIbTATOB
pabot B ipodeccronansHoit chepe aearensHocTr (YK-2, YK-4, OITK-3, OITK-6);

» METOINYECKUE OCHOBBI INIAHUPOBAHHUS SKCIICPUMEHTA U TIPAKTHUECKON €r0 peaTu3aliy HCCIIeI0BaHUNA B
00J1aCTH OPraHUYECKOro M HE(PTEXUMHUUECKOIO CHUHTE3a, SKOJIOTHH, B aHAJU3¢ MPOJYKTOB MUTAHHS, B
arpoxumu, B Mmeauiuckoi xumun (YK-4, YK-6, OIIK-1, OIIK-3, OIIK-4).

Ymers:

» TPUMCHATh 3HAHWS HOPM U TPABHI TEXHUKH OE30MAaCHOCTH B JIA0OPATOPHBIX YCIOBHSIX MpPH
TUIAHUPOBAHUH U MTPOBEJCHUH dKcIiepuMeHTanbHbie nccienoBanus (YK-8, OIIK-2);

» TPOBOAWTHL SKCIECPUMEHTABLHBIC HCCICAOBAHHS 10 3aJlaHHON MeTojMKe, paboTaTh Ha ammaparype,
npuMeHsieMoit B ananutrueckux uccnenopanusix (YK-1, YK-2, YK-4, YK-8, OIIK-1, OIIK-2, OIIK-3,
OIIK-4);

» TPUMCHATh OCHOBHBIC 3aKOHBI XUMHHM TpPU OOCYXJCHHUH IOJYYCHHBIX PE3yJIbTATOB, MOATOTOBKE H
oopMiIeHHE PE3yIIETATOB HAYYHO-HUCCIIEA0BATENBCKHUX PaboT B o6macTy aHanuTnaeckoi xumun (YK-1,
YK-2, YK-4, YK-6, OIIK-1, OIIK-3, OIIK-4, OIIK-6).

Bnaoemy:

» TmpuUeMaMH pEIIeHHss OCHOBHBIX AHATUTHYECKUX W PACUCTHBIX 33jad, THMUYHBIX JUI  XMUMHYECKHX
JUCIUTUTAH, OCHOBHBIMU XUMHUYECKHMH TIOHSATHAME B TpodeccruonansHoi aestenbroctr (YK-1, YK-2,
YK-4, YK-6);

» HaBBIKaMH 0e30mMacHOW pabOThI B XMMUYECKOH JTabOpaTOpHH, yMEHHEM O0pamaThCsi ¢ XUMHYECKOH
MOCYION, PEaKTHUBAMH, JIEKTPUICCKUMHU nprbopamu, npu noctanoBke skcrnepumenta (YK-8, OIIK-2);

> HaBBIKAMH XHMHYECKOIO O3KCIIEPUMEHTA, OCHOBHBIMH aHAJIMTUYCCKUMH METOJaMH HCCIICIOBAHMS
XUMHYECKUX BEIIECTB U PEaKIUil /Ui aHajan3a 0O0BEKTOB OKPYKAIOIIEH Cpeibl B MPOQPEeCCHOHAITLHOM
nesrenprocTd (VK-1, YVK-2, YK-6, YK-8, OIIK-1, OIIK-2);

> HaBbIKaMd paOOThl Ha COBPEMEHHOM y4eOHO-HAy4HOH ammapaType NpH MPOBEACHUH XUMHUYCCKUX
skcnepumentoB (YK-1, YK-2, YK-6, YK-8, OIIK-1, OIIK-2, OITK-4);

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

MONUCK B CeTH VHTepHET; HaBBIKAMH CTATUCTUYECKOW 0OpalbOTKM ModydeHHbIX pe3yinbraToB (YK-1,
OIIK-3, OIIK-4);

> HaBBIKAMH COCTABJICHHS M MPEACTABICHHUS OTYETOB [0 TEME WM MPE3CHTAMI 10 pe3yabTaTaM
MPOBEIECHHBIX IKCIIEPUMEHTOB B 00JaCTH aHATUTHYECKOW XUMHH; HABBIKAMH COCTaBJICHUS aIropUTMa
pelnIeHust KOHKpPETHBIX 3a1a4 B npodeccuonansHoit chepe (YK-2, OIK-3, OIIK-6).



5. Conep:xaHue U y4eOHO-MeTOAMYECKAS] KAPTAa JUCHUNJIMHBI

Howmep HammenoBanwme TeM (BOIIPOCOB), 3aHATus CamocrosiTenbHas paboTa ®DOopMBI KOHTPOJIS Kommaectro Jluteparypa
HEJIeNn N3y4aeMbIX 10 JaHHOW ANCIUIUINHE CTYZICHTOB 6amoB
n | ma6 | mp Copneprxanne | Yackr min | max
3 cemecTp
1 Beenenne. IlpeavMer M 0OCHOBHbIE OHSITHS 3 4 1 OCHOBHBIE 3TamNbl Pa3BUTHS 10 Koncmexr, 1 2 [1-5], [7]
aHAJTUTHYECKOH XUMUM: [IpeMer aHATUTHIECKOM AHATINTHYECKOH XUMHH. YCTHBIH 0TIPOC,
XHMMHH, ee CTpYKTypa. IHAUBUIYaNbHOCTh CoBpeMeHHOE COCTOSHNE H npoBepKa /3,
AQHAIUTUYECKOW XUMHH, €€ MECTO B CUCTEME HayK, CBSI3b TCHICHIIUH Pa3BUTUA TECTUPOBAHUEC.
¢ npakTukoid. OCHOBHBIC aHATUTHYECKUE TPOOIIECMEI. QHATMTHYECKOH XUMHUH: co3/aHue
3amayn XUMHUYECKOT0 aHajan3a. Buasl aHanmmsa. HHCTPpYMCHTAIM3alNA, MYJIbTUMEIUAHBIX
OCHOBHBIE Talbl Pa3BUTHS aHATHTHICCKOW XAMUH. aBTOMaTHU3allKs, IEPEXON K Hpe3cHTalnA
CoBpeMeHHOE COCTOSIHHE ¥ TSHACHINH Pa3BUTHS MHOTOKOMIIOHCHTHOMY
AHAJMTHYECKON XMUMHU: HHCTPYMEHTAH3ALIHS, aHaam3y, CO3J1aHUE
aBTOMATH3allUs, Iepexo]] K MHOTOKOMIIOHEHTHOMY CCHCOPOB M TECT- METOJI0B
aHAJIM3Y, CO3JIaHUE CEHCOPOB M TECT- METOJIOB
2 Tunbl aHATUTHYECKUX PeAKIUIl ¥ MPOLECCOB B 3 4 1 [IpumMeHeHHE METOIOB 10 Koncmekr, 1 2 [1-5], [7]
AHAJTUTUYECKON XMMHUM. OCHOBHBIC THITBI aHATINTHYECKOH XUMHH B YCTHBIH 01IpoC,
XUMHUYECKHUX PEaKIHUi B aHATUTUYECKON XUMUH, 00/1aCTH OPraHUYECKOro U TpoBEpKa JI/3,
HCIOJIb3YEMBIE IPOLECCHL.  XapaKTepUCTHKA HE(TEXUMHYECKOro TECTHPOBAHUE
aHaNMUTHYeCKUX peakuuil. CelleKTUBHbIE U CUHTE3a, 3KOJIOTHH, B
cnenupuieckne peareHTsl. CIIoCOOB! TOHIKEHIS aHaln3¢ IIPOYKTOB
npezena ooHapyxeHus. CriocoObl MOBBIIICHUS nuTaHud, B arpOXUMHH, B
M30MpaTeNbHOCTH (CEJICKTUBHOCTH ) aHAITMTHYECKOH MEULMHCKOH XUMHH,
peaxkiuu. UyBCTBUTENBHOCTh aHAJIMTUYECKUX PeaKlni thapmarun
3 OcHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHUS 3 4 1 OCHOBHBIE THIIBI 10 Koncmexr, 1,5 2 [1-5], 7],
XHMHYECKHX PeaKiuii: XIMIUecKoe PaBHOBECHE. PABHOBECHIA, IPUMCHACMBIX YCTHBIH 01pOC, [13]
OCHOBHBIE THUIIBI PABHOBECUH, IPUMEHSIEMBIX B B QHATINTHYCCKOH XHUMHH. TpoBEpKa JI/3,
aHaJIUTU4YEeCKOW XUMHH. CKOPOCTb peakuui B Hpumepsl yckopeHus u TECTUPOBAHUC
XAMHUYECKOM aHaNM3e. BEICTphIe N MeUICHHBIE PEaKIIH. 3aME/IICHH PEaKIUi 1
OneMeHTapHbIe CTaquu peakuuu. PakTopbl, BIUSIONHE HPOLECCOB, HCTIOB3YEMBIX
Ha CKOpoCTbh. Katanuzaropsl, UHTHOUTOPHI. B XMMHUYCCKOM aHAJIN3C.
ABTOKaTanUTHYECKHE peakiuyu. HIynupoBaHHbIE U YnpapieHue peakiuaMu 1
compspkeHHbIe peakiui. [loHsTre 06 HHAYKTOpE, aKTope, HnponeccamMu B
akuenrope. MuaykunoHHsli dakxtop. [Tpumepsr QHAIMTHYECKON XUMHH.
YCKOPEHMsI U 3aMEJICHUS PEaKLIUi 1 ITPOIIECCOB,
UCTIONIb3YEMBIX B XMMHUYECKOM aHaJIM3€e. Y IpaBiIeHHe
peaKLisIMU M TIPOLIecCaMy B AaHAJTMTHYECKON XUMHUH.
4 Of1ue TeopeTHYEeCKHE OCHOBBI AHAJIUTHYECKOi | 3 4 1 [Ipumenenue 3akona 10 Konucrexr, 15 2 [1-5], [7],
xumun. [lpuMenenne HeKOTOPBIX MOJI0KEH I ZIACTBYIOLIHMX Macc B YCTHBIIi 0npoc, [13]
TEOPHHU PACTBOPOB YIEKTPOJIUTOB H 3aKOHA AHAMTHICCKOM XUMHH. npoBepKa /3,
NEACTBYIOIMIMX MACC B AHAJIUTHYECKOH XUMHHU TeCTUPOBAHHC,
[IprmeHeHne 3aK0HA AEHCTBYIONIMX Macc B pericHue
aHanuTHYecKo xumun CoCTOSHHUE BELIECTB B PACHCTHEIX 3a/1a4,
UJIeIbHBIX U peasibHBIX cucTeMax. Monsl. ConbBaTanys, YHPC
MOHM3aLMsl, Aucconmalys. [loBeeHue aeKTPOIUTOB U
HERJIEKTPOJIUTOB B pacTBopax. Teopus Jlebas -
Xrokkensi. KoadduimeHTsr ak THBHOCTH.
KoHIleHTpaI[MOHHBIE KOHCTAHTBI.
5 OG0Iue TeopeTHYEeCKHe OCHOBLI AHAJIMTHYECKOH | 3 4 1 Teopust JIbtonca, 10 Komncnexr, 2 3 [1-5], [7].
xuMuH. KHCJI0THO-0CHOBHBIE PABHOBECHS M HX TEOpHsL COJIbBATALINH YCTHBIH 01poc, [13]
POJb B aHAMUTHYECKOI XUMHU: COBpEMEHHbIE Borancnenms pH pactsopos npoBepKa /3,
IPECTABIIEHNS O KACJIOTaX W OCHOBAHMAX. Teopus CHJILHBIX 1 CI1aOBIX KHCIIOT 1 TECTUPOBAHHC,
JIstonca. Teopus Bpencrena - Jloypu. PapHoBecHe B OCHOBAHHH, MHOTOOCHOBHBIX YHPC
CHCTEME KHCJIOTA - CONPSHKEHHOE OCHOBAHHUE U KHCIIOT 1 OCHOBaHWH, CMECH
pactBoputesib. KOHCTAHTBI KUCIOTHOCTU U OCHOBHOCTH. KHCIIOT ¥ CMECH OCHOBAaHHH,
KucnotHele 1 OCHOBHBIE CBOICTBa PacTBOPUTEIICH. amomTon
Koncranra aBTonporonusa. BrnustHue npupo/ist
pacTBOPHTENS HA CHITy KUCJIOTHI M OCHOBAHHSI.




Huenupytomuii 1 audpdepenuupyomumii 3ppext
PacTBOPHTEIIS

O01ue TeopeTHYecKre 0CHOBLI AHAJIHTHYECKOI Hcnonbsosanue 6ypepHbIX 10 Komucnexr, 2 3 [1-5], [7],
xumun. KHCII0THO-0CHOBHOE paBHOBecHe B CHCTEM B XHMHYECKOM, YCTHBIIT OTIpOC, [13]
MHOTOKOMIIOHEHTHBIX cucTeMax. Bydepusbie (apmanesTirieckom npoBepKa /3,

pactBopbL. Tnapoans coueii: aHanuse. Bbmncnemim pH TECTHPOBAHUE,
KucnotHo-0cCHOBHOE paBHOBECHE B PacTBOPOB COIICH, perieHIe

MHOTOKOMIIOHEHTHBIX cHcTeMax. byhepHsie pacTBOpEI 1 TO/BEprafomnXCs CHTyallHOHHBIX
ux cBoiictBa. bydepnas emkocTs. Beraucnenns pH THapomsy 3ajad
PacTBOPOB HE3aPSHKEHHBIX M 3apsKEHHBIX KHCIOT U
OCHOBaHHI, MHOTOOCHOBHBIX KHCJIOT U OCHOBAaHUH,

CMecH KUCIIOT U ocHoBaHui. Pacuer pH npu
B3aUMOICHCTBUH KUCJIOTH 1 OCHOBAHMSI.
OO1He TeopeTHYecKHe 0CHOBbI AHAJTHTHYECKOI JIpoGHOe Ocax/IeHHE. 10 Komucrexr, 2 3 [1-5], [7],
xumun. Peakunn ocaxaenus: Koncranra Baxneiiimie yCTHBIiE ompoc, [13]
PaBHOBECHS TE€TEPOT€HHON CHCTEMBI OCAJ0K - PacTBOP. HEOPTaHUYICCKUE U TpoBEpKa Ji/3,
KoncranTa pactBopumocTH. YcimoBus 00pa3oBaHus U OpPraHu4eCKHUE OCaZAUuTCIIN. TECTHPOBAHUE
pactBopenust. [TonHoTa ocaxaeHus. DpakuoHHOE Kpucranmueckue n
OCaXK/IeHUE U pacTBOpeHue. Brruncienue amMop(HBIC OCAJIKH.
pacTBOPUMOCTH OCAJIKOB IO BEJIMYMHE KOHCTAHT U 3aBHCHMOCTE CTPYKTYPBI
KOHCTAHT 110 pacTBOPUMOCTH. PaKTOpPBI, BAUAIOLIUE HA ocazika OT €ro
PacTBOPUMOCTb OCanKoB. IIpuMeps! HCIOIb30BaHUs MH/IMBH/IyaJIbHBIX CBOHCTB
peaKIuii OCaXKICHUS U PaCTBOPEHUS B aHAJIM3E. YCIIOBHI OCaXICHHS.
[puHIUIEI pacdeTa MOTEPh MPU IPOMBIBAHUN OCAIKOB. 3aBHCHMOCTB (OPMEI
Cxema oOpazoBanus ocanka. Kpucrammnaeckue u OCajika OT CKOpOCTH
amMop(QHBIE 0CaIKU. 3aBICHMOCTh CTPYKTYPBI 0CaaKa OT 00pa3oBaHus i pocTa
€ro MHANBHUIYaTbHBIX CBOHCTB U YCIOBHI OCaXKICHUS. HCPBUYHBIX 1aCTHIL
3aBHCHMOCTB (POPMEI OCalIka OT CKOPOCTH 00pa30BaHUS I'omorenHoe ocaxnaeHue
1 POCTa NEPBUYHBIX YaCTHIL. [ OMOT€HHOE OCakIeHUE (meron MBP). Yenosus
(merox MBP). YcnoBus nonydeHust KpUCTAIUINYECKUX TIOTyICHHA
ocankoB. Ctapenue ocanka. [IpuunHel 3arpsi3HeHUs KpUCTAIIIMYCCKUX OCAIKOB.
ocanka. Kimaccudukaius pa3inyHbIX BUIOB Crapenue ocazka. [Ipuraunsl
coocaxnenus. [lonoxurensbHoe U OTpULIATETIEHOE 3arpA3HCHHUA OCalKa.
3HaUCHUE SBJICHUS COOCAXK/CHUS B aHAIN3E.
OcobeHHOCTH 00pa30BaHUsI KOJUIOHJHO-TUCIIEPCHBIX
CHCTEM M IIPEAYNPEKACHHUE ITOTO SIBICHUS
MeTo/b1 00HAPY KEHHsI M HAEHTH(OHKAIMH: OKcnpeccHbli 6 Koncnexr, 2 3 [1-5], [7],
3agaun ¥ BEIOOP MeTO/1a OOHApYKEHUS U HACHTH()HUKAN Kau€CTBCHHBINM aHAIU3 B YCTHBIH OIIpOC, [13]
XAMHUYSCKUX CoeAUHCHNH. DU3NIecKrue METOIbI 3aBOJICKHX M ITOJICBBIX npoBepKa 1/3,
0OHapyXeHHs U ACHTH(UKAINU HEOPTaHUYECKUX U YCIOBHAX TECTHPOBAaHHE
OpPraHUYECKUX BEIIECTB. MUKPOKPUCTAIIIOCKONINYECKUI
aHaIM3, MUPOXUMUYECKH aHann3. KanenbHbIi anamus.
AHanu3 pacTUpaHHEM HOPOIIKOB. DKCIPECCHBII
Ka4yeCTBEHHBII1 aHaJIU3 B 3aBOACKUX U TIOJIEBBIX YCIOBHSIX.
Tect-metonpl 0OHapyskeHus BemecTB. Kiaccudukarms
KaTHOHOB W aHUOHOB. /IpOOHBIH M CHCTEMaTHYECKHUI X0
aHanmu3a. CxeMbl Ka4eCTBEHHOTO aHanm3a. [Ipumepst
MIPAaKTHYECKOT0 IPUMEHEHNUS] METOI0B 00HAPYKEHHS.
1 PYBEXKHASI KOHTPOJILHASI PABOTA Ioaroroska k 1 pyOexHOM 4 KommeroTep. 12 15 [1-5], [7],
KOHTPOJIHLHOH paboTe TECTHPOBaHUE [13]
OO6uIMe TeopeTHYECKHe OCHOBBI AHAIHTHYECKOI OCHOBHBIE HEOpPraHHYECKHE 10 Koncnexr, 1 2 [1-5], [7],
1 OpraHUYecKHe YCTHBIH o1poc, [13]

XUMUH. OKUCINTETbHO-BOCCTAHOBUTEIbHbIE
pPaBHOBeCHS U MX POJIb B AHAJIUTHYECKOI
XMMMH . DIeKTPOJHBII MOTEHIMA. Y paBHEHHE

Hepucra. CtanaapTHBIA ¥ popMaIbHBIA TOTEHITHATEI.
CBs13b KOHCTAHTBI PAaBHOBECHS CO CTAaHAAPTHBIMH

noteHnuazaMu. HampasieHne peakiiny OKUCIECHHS U

BoccTaHOBJIEHHA. DaKkTOPHI, BNUSIONINE HA HAIIPABJICHNE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. [IonsTue o
CMEIIaHHBIX NOTeHIHaTaXx. MeXaHI3MBbl OKHCIUTEIBHO-

BOCCTAaHOBHUTCIIBHBIX peaKunﬁ. OCHOBHEIE

OKUCJIMUTEIH U
BOCCTaHOBUTEIH,
NIPUMEHSIEMBIE B aHAIIN3E.
Mertoibl IpeABAPUTEIBHOTO
OKUCJICHUS U
BOCCTaHOBJICHUS
OIIPEACIIIEMOTO 3JIEMEHTA

MIpoBepKa 1/3,
TECTHPOBaHUE




HCOPraHN4CCKUEC U OPTraHUYCCKUC OKUCIUTECIIN U
BOCCTAHOBUTCIIH, IIPUMEHACMBIC B aHATIN3EC. MeTO,ZIBI
MPEABAPUTEIIBHOI'O OKUCJIIEHUA U BOCCTAHOBJICHU S
OnpeaeIAEMOro 3JIEMEHTA

10 O01ue TeopeTHYecKre 0CHOBLI AHAIHTHYECKOI DaKTOPBI, ONPEIETAIOIIHE 10 Komucnexr, 15 [1-5], [7],
xumun. Peaknum KoMmiekcoodpa3oBaHus: YCTOHYHMBOCTH XEIIATOB: YCTHBIIT OTIpOC, [13-14]
THUMbI KOMIUIEKCHBIX COCTUHEHUH, UCTIIONb3YEMBIX B NIpUpoJia IOHOPHBIX aTOMOB TpoBepKa 13,
AHATTUTHYICCKON XUMHHU U UX KIIACCHU(DUKAIIUH. U CTPYKTypa pearcHra, TECTUPOBAHNC
CryneH4aroe KOMIIIEKCO-00pa3oBaHue. pasMep IHUKIIa, YHCIIO
KonnuecTBeHHBIE XapaKTEPUCTHKH KOMIUIEKCHBIX LUKJIOB, XapaKTEp CBA3U
coenrHeHui. @aKTOpbI, BIUAIOLIUE HA METaJULTUTaHx.
KOMILIeKcooOpa3oBanue. TepMoauHaMudecKkas 1
KUHETHYECKasl yCTOWYMBOCTh KOMIUIEKCHBIX COCANHECHHI
U ee 3HaYCHHE B THTPUMETPHH. XeJIaThl,
BHYTPHUKOMIUIEKCHbIE coeMHEeHNs. DaKkTopEL,
OIpEACIIOIUE YCTOMUUBOCTD XENAaTOB. XeIaTHBIN
s dekr
11 OO0uue TeopeTHYecKre OCHOBBI AHAJTUTHYECKOI CBOliCTBa KOMILJIEKCHBIX 10 Koncnexr, 15 [1-5], [7],
XuMHH. Peakuun KoMILIeKco00pa3oBanusl. COCTTMHEHUH, MMEIONIHe YCTHBIH ompoc, [13-14]
PaBHoBecHsl peakiuii KOMILJIEKCO00pa3oBaHuUsI: aHaTUTIYCCKOC SHAYCHHC: npoBepKa A/3,
CBoIiCTBa KOMIUIEKCHBIX COETUHEHU, NMEIOIIHE YCTOMYHBOCTE, TECTUPOBAHUC
AHAINTHYECKOE 3HAYeHue. BiusHue KoMIIeKco- pacTBOPUMOCTD, JICTYHCCTR
00pa30BaHys Ha PACTBOPUMOCTh COEIUHEHUMH, KUCIOTHO- OUTHICCKUC 1
OCHOBHOE PaBHOBECHE, OKHCIMTEILHO- OKHCIUTCIIHHO-
BOCCTAHOBUTEJILHBIH IIOTEHIMAN CUCTEM, CTAOMIN3ALIUIO BOCCTAHOBHTC/ILHBIC
Pa3IMYHBIX CTENEHEN OKUCIEHHUS 371eMeHTOB. CIIoCcoObI cBonCTBA
HOBBIIICHUS 9yBCTBUTEIFHOCTH U CENICKTUBHOCTH
aHAJIN3a C UCIIOIB30BaHUEM KOMILIEKCHBIX COCIMHCHUH.
[Ipumepsnt
12 MeToabl pa3iesieHusi U KOHIEHTPUPOBAHUS MeToaBI KOHIIEHTPHPOBAHKS 10 Koncnekr, 1 [1-8],
BelleCTB B AHAJINTHYECKOH XUMMM 1po0: SKCTPaKLus, YCTHBIH OMpPOC, [11-12]
Metobl BBIACICHUS, PA3JCIICHUS U KOHLICHTPUPOBaHUS JWCTHILISIHA, CYOMMManus TpoBEpKa 13,
Koncrants! pacnpenenenus. CTeneHb U3BICUCHUS. TECTUPOBAHUE
daxTop pazneneHus. KoadpuipueHT KOHIECHTPHUPOBAHUS
MeToabl KOHIIGHTPUPOBAHUS POO: SKCTPAKLIKSL,
JMCTUIUIALMS, CYOIMMAaLHSL.
13 MeTozbl pa3jejeHusi i KOHIEHTPHPOBAHMS [pumenennue 10 Koncnexr, 1 [1-5]- [7],
BEIECTB B AHAIUTHYECKON XUMHM AKCTPaKIIMOHHBIX METOJIOB B YCTHBIH OTIpOC, [11-12]
IIpumeHeHne 9KCTPAKIUMOHHBIX METOI0B B aHAJIUTU- aHANINTHYCCKOH XUMHH npoBepKa /3,
4yecKol XUMuu. Xpomarorpaduyeckue METo bl aHaIn3a TECTHPOBAHHUE
14 Teopusi u MpakTHKA NPod00TOOPA U [ToTepH ¥ 3arps3HEHUS IPH 10 Komcmexkr, 15 [1-5], [7],
npodonoaAroToBKM: IIpencraBuTeabHOCTD IPOGHI; npoGoor6ope. Xpanenne YCTHBIH OTpOC, [13]
mpo6a U 00BEKT aHANH3a; TP0oOa M METO] aHAIH3A. pOOHI TpoBepKa Ji/3,
OT60p MPoO TOMOTEHHOTO U TETEPOTEHHOTO COCTAaBA. TECTUPOBAHUC
Crnoco0b!I IoJty4eHHst Cpe/iHei IpoObI TBEPBIX, KHKUX
¥ ra3000pa3HbIX BEMIECTB; YCTPOHCTBA U IIPUEMBI,
HCTIONIb3YEMBIE TIPH 3TOM; IIEpBUYHAs 00paboTKa U
XpaHeHue Tpoo; Jo3upyromire yctpoiicra. [lotepu u
3arps3HEHus npu mpoboordope
15 Teopusi 1 MpakTHKA NPod00TOOPA U CriocoGbl yeTpaHeHus 1 10 Komucmexkr, 1 [1-5], [7],
npo0oNnoAroTOBKU: OCHOBHbIE CIIOCOOBI IEPEBOIA B ydera 3arpsA3HeHHiH 1 oTeph YCTHBIH OMpOC, [13]
(hopmy, HEOOXOTUMYIO JIJIsl JAHHOTO BUA aHAJIN3a; KOMIIOHECHTOB IIpH npoBepKa /3,
crocoOBl yCTpaHEHUS U ydeTa 3arpsA3HeHUH U T0Teph pOOONOArOTOBKE TECTUPOBAHUE
KOMITOHEHTOB MPHU MPOOOIIOJIIOTOBKE.
16 KoauvecTBeHHBbIH aHaau3. Buabl Baxkneiimme oprannuecKue 10 Komncmnexr, 15 [1-9],
KOJIMYECTBEHHOro anaiu3a. ['paBumerpuueckuii ¥ HCOPraHUIECKHIE YCTHBIIT OTIpOC, [12-13]

a”Haan3. CyuiHoCTh T'PaBUMETPUUECKOTO aHaln3a,
NperuMyIIecTBa U HeAoCcTaTKu MeToAa. [Ipsambie u
KOCBEHHBIE METO/IbI OTipe/iesieHus. Baxkuelue
OpPraHMYeCKUE U HEOPTraHUYECKUE OCATUTEIH.
JlocToMHCTBA OpraHUYECKUX OCaJAUTEIICH.

ocaaurtend. JlocTonHCTBa
OpraHUYEeCKUX OCaTUTeNeH.
[TonoxurensHOE U
OTpULATENIbHOE 3HaUEeHUE
SIBJICHUSI COOCQXKJICHUS B

MIpoBepKa 1/3,
TECTHPOBaHUE




AHaIUTHYECKHE BECHL. quCTBI/ITeJ'H)HOCTI) BC€COB U €€
MAaTEMATHICCKOC BBIPAXKCHUC. (DaKTOpI)I, BJIMAIOIIHUEC HA
TOYHOCTH B3BCIIMBaHM. TeXHHKA B3BCIITUBAHUA.

a"amse. OcoO0eHHoCTH
00pa3oBaHMsI KOJUTOUIHO-
JIICTIEPCHBIX CUCTEM.
Hcnone3oBanue
KOJUIOMIHBIX CHCTEM B
XUMHYECKOM aHAJIA3E

17 KoanuecTBeHHbIii anaau3. [paBumerpuyeckmii | 3 4 1 [pumeps 10 Komucnexr, 15 2 [1-9],
aHau3: [lorpenHocTy B rpaBUMETPUUECKOM aHAIIU3E. IpaBMMETPHICCKUX YCTHBIH 0OMpoc, [12-13]
Oo6mas cxema omnpeneneHuit. TpeGoBaHus K ocaxnacMoin orpeeeHUI IpoBepKa Ji/3,
1 TpaBUMeTpUIecKoii popmam. M3meHeHns coctaBa HEOPTaHMICCKUX H TECTHPOBAHUE
ocajKa TpH BEICYIIMBAHUH U TIPOKaTuBaHuU. [loHsITHE O OpraHUYECKUX COCJMHEHUH.
TEPMOTPABUMETPHYECKOM AHAIIH3E.
IpuMepBI TPaKTHYECKOTO MPUMEHEHHS
IPAaBUMETPUIECKOTO METO/IA AHAIIN3A
18 KoaundyecTBennslii anaians. Maremaruueckas 2 2 1 TpeboBanus K 6 Komncmexr, 15 2 [1-9],
00padoTKa pe3ybTaTOB KOJIHYeCTBEHHOI0 METPOJIOTHIECKOH OLICHKE B YCTHBIIT OTIpOC, [12-13]
ananm3a. OCHOBBI METPOJIOTHH H 3aBUCHMOCTH OT OOBEKTa U TECTHPOBAHHE,
CTAHAAPTU3AMUM . METO/ 1 METO/IMKA AaHATN3A. memm auammsa, Criocosr Cco3NIARHe
BrI60p METO/Ia aHAIM3a M COCTABJIEHHE CXEM aHAJIN3a. TIOBBIILICHHA MYJIETHMC/IHHIHBIX
AoGconoTHbIe (0€33TaJOHHBIC) U OTHOCUTEIIbHBIC BOCHPOUSBOUMOCTH 1 TpesCHTAlIA
METO/1bI aHanu3a. OCHOBHBIE METPOJIOTHIECKHE TIOHATHS TpaBHILHOCTH aHATH3a.
¥ IPEJICTABIEHUs. AHAJIMTHIECKHI CUTHAI ¥ TIOMEXH. Iposepxa anmaparyper,
O0beM MHMOPMALIH B AaHATUTUYECKOM CUTHAJIE. aTTCCTALMA HECTARNAPTHBIX
Crioco6bI OTIpeIENEH s COJEPIKAHUS 10 JAHHBIM CPCACTE M3MCPCHHH.
AHATMTUYECKUX H3Mepennit. OCHOBHBIE XaPaKTEPUCTHKH Metponormaeckas
METO/Ia aHAJIN34: TIPABUIILHOCTD U BOCIIPOU3BOIMMOCTB, aTTCCTAlHA aHAMTHHCCKIX
K03 (HHUIMERT YYBCTBUTENBHOCTH, TIPEAE naGopatopuii
OOHApYKEHWS, HIKHSS U BEPXHSAS TPAHUIIBI
onpenenseMbIx copepkannii. Knaccnpukarnms
norpemHocteil ananuza. CHCTEMAaTHYECKHE U CITydaiiHble
norpemHocTy. IlorpemHocT OTAeNbHBIX CTAAUI
XUMHUUECKOTo aHanu3a. CriocoObl OLIEHKH PaBHIBHOCTH:
VCIOJIb30BAaHUE CTAHIAPTHBIX 00Pas3IoB.
TpeboBaHus K METPOJIIOTHUECKOM OIIEHKE B 3aBUCHMOCTH
oT 00BeKTa U ey aHanu3a. CrocoOb! MOBBIIICHUS
BOCIIPOM3BOIMMOCTH 1 TIPABWIILHOCTH aHAIIM3A.
TpoBepKa anmnapaTypbl, aTTECTAIUS HECTAHIAPTHBIX
CPEJICTB M3MepeHHUii. MeTpOonoriuecKas aTTecTanus
aHATMTHYECKHUX J1ab0paTopuit
18 2 PYBEJXKHAS KOHTPOJIbHAS PABOTA. 2 [oxroroBka k 2 pyoekHON 4 Komnerorep. 12 15 [1-9],
KOHTPOJIBHOH padore. TECTUPOBAaHUE [12-13]
HUTOI'O 3A 3 CEMECTP 54 | 72 | 18 180 50 70
1 KoJInuecTBeHHBIN aHaInu3. 3 6 2 Tumnossie pacyeTs! B 3 Koncnexr, 1 2 [1- 8],
TuTpuMeTpHYecKHe METOIbI AHAJIH3A. THTPUMETPHUCCKOM aHAIH3e YCTHBIIT OmIpoc, [12-13]
OcHOBHbBIE OHATHSA: MeTONBI THTPUMETPHIECKOTO (MoIApHAs KOHIEHTpaIus, npoBepKa /3,
ananuza. Knaccugukarms. TpeGoBanus, MpeabIBIsSEMbIE MOJIApHAA KOHICHTPAHA TECTHPOBAHMCE,
K PEAKIMU B TUTPMMETPUUYECKOM aHaIu3e. Bunt OKBHBANICHTA, TUTP, peluerne
TUTPUMETPUYECKMX OTPEJENICHHUIA: IPAMOE M 0OpaTHoe, TUTPUMETPHIECKHH paKTOp CHTYalHOHHBIX
TUTpOBaHuE 3aMmecTuTeNs. CrocoObl BHIPAKEHHUS nepecyera (THTp 1o sanad
KOHIIEHTPAIUil pACTBOPOB B TUTPUMETPUH. THUIOBBIE OnpeAeIIeMOMy BereCTBY)’
PAcUETHI B TATPHMETPHIECKOM aHAIU3E . DKBUBAJIEHT. IOUpaBOHBIM
Mornsiprast Macca 3KBuBajieHTa. [[epBUYHBIE CTAHIAPTEI, Koo duimenT),
TpeGoBanys K HUM. OUKCcaHaIbl. BTOPUYHEIE CTaHAAPTEL OIIPEACIIAEMOrO BEIIECTBA
Buibl ¥ 3HaUEHHE KPUBBIX TUTPOBaHus. CKadok 110 pe3yJibTaTtaM THTpOBaHH
TUTpOoBaHus. TOUKA SKBMBAIIEHTHOCTH M KOHEYHAs TOYKA
TUTpOBaHUs. [IOTPEIHOCTH B THTPUMETPHYECKUX
METO/Iax aHau3a. VHIMKaTOPHBIE TIOTPEITHOCTH
THTPOBAHHS. ABTOMATHYECKUE TUTPATOPBI.
2 KosimuecTBeHHBIH aHaIu3. KHCJI0THO-0CHOBHOE 3 6 2 TunoBsle pacdeTs! B 3 Komncrexkr, 15 2 [1- 8],
TUTPOBaHUe:. [TocTpoeHne KpUBBIX TUTPOBaHKS. BrmsiHue TUTPUMETPUICCKOM aHAIHN3C YCTHBIH ompoc, [12-13]

BCJIMYMHBI KOHCTAHT KUCJIOTHOCTH WM OCHOBHOCTH,

(MomnsipHast KOHIIEHTPALINS,

poBepKa 1/3,




KOHICHTpAN KUCJIOT WIN OCHOBaHPHZ, TEMIICpATypbl Ha

MOJIsSIpHad KOHOCHTpalug

TECTUPOBAHUC,

XapakTep KPUBbIX TUTPOBaHMs. KHCIoTHO-0CHOBHOE 9KBHBAJICHTA, TUTP, penieHne
THTPOBaHHE B HEBOJHBIX cpezaxX. KcioTHO-OCHOBHBIE TUTPUMETPHUIECKHH (pakTop CUTYallMOHHBIX
MHIUKaTOpbL. [TorpeIHOCTH THTPOBAHMS IPH ONIPEISIICHUN nepecuera (THTP 110 3a/1a4, KypcoBas
CIUTBHBIX U CTIa0BIX KHCIIOT U OCHOBAHMIA, MHOTOOCHOBHBIX OTIpeNIeNIIEMOMY BEUIECTBY), pabota
KHUCJIOT ¥ OCHOBaHUI. MONPABOYHBII
KO3 PHUIHEHT),
OIPEAEIIEMOro BEIIEeCTBA
10 pe3yJbTaTaM THTPOBAHHUS
KomuuecTBennsnlii anaan3. KuciiorHo-ocHoBHOe [MpakTryeckoe MpUMEHEHUE KoHcrexr, 15 [1- 8],
TUTpPOBaHUeE: [Iprmeps! NpaKTHYECKOro NPUMEHEHHs. KHCJIOTHO-OCHOBHOT'O YCTHEIi o1poc, [12-13]
IlepBuHbBIE CTAHAAPTHI 1711 YCTAHOBJICHUS KOHLEHTPALI TutpoBanus. OnpezencHue IpOBEpKa J1/3,
PacTBOPOB KUCIIOT ¥ OCHOBaHwiA. [ [puroToBneHre u asota 1o merony Koeinbaais TECTUPOBAHME,
CTaHZIAPTIRALIS PACTBOPOB COJBTHOM KHCIIOTHI M THAPOKCHIA H COJICH aMMOHHSI IPAMBIM H pemexne
Hatpusi. TUTpOBaHKE KUCIIOT, OCHOBaHHIA, CMecel KUCIIOT U KOCBEHHBIM METOAMH. CUTYallHOHHBIX
cMecel OCHOBaHUM. OHpe,He.TIeHI/Ie HUTPATOB N 3az1a4, KypcoBas
HUTPHUTOB pabota
KosmmyecTBennblit anams. OKHCIUTEILHO- [IpakTuyeckoe NpUMEHEHNE Koncnekr, 1 [1- 8],
BOCCTAHOBHTE/IbHOE THTPOBAHHE OKHCIIUTEIBHO- YCTHBIH 01Ipoc, [12-13]
(mepMaHraHaToMeTpHsi, ifoOMeTpHST i BOCCTAQHOBHTEJIEHOTO npoBepKa 11/3,
uoAuMeTpusi): IocTpoeHre KPUBBIX THTPOBAHKSI. THTPOBAHUL. TECTHPOBAHHC,
@DakTOpBI, BISIOIIXE HA XapAKTeP KPUBBIX THTPOBAHMS. Ilpensapurensroe PCILICHHC
CriocoObI ONpe/ieNeH sl KOHEYHOH TOUKH TUTPOBAHMUS; OKHCJICHIC HITH CUTYallMOHHBIX 337131,
uHIvKaTopkl. Iorpentsocty THTpoBaHust. MeTozp! BOCCTAHOBIICHHC KypcoBas paboTa
OKHCITUTEITBHO-BOCCTAHOBUTEILHOTO TUTPOBAHUS.
Ilepmanranaromerpust. Monomerpus 1 HOJUMETPHSL.
KommuecTBennblii anaans. OKHCIHTEIBHO- Onpenenenne Koncrexr, 2 [1- 8],
BOCCTAHOBHTE/ILHOE THTPOBAHME HEOPraHWeCkX YCTHBIii ompoc, [11-13]
(6uxpomaTomeTpusi, GpoMaTOMeTpHs, IEPUMETPUS, OpTaHIICCKUX COC/IMHCHIH npoBepKa /3,
BaHA/IATOMETPHsI, THATAHOMETPHSs1, XPOMOMETPHSI): TeCTHpOBAHHE,
buxpomatomerpus. bpomaromerpus, uepumeTpus, petieHne
BaHAIaTOMETPHSI, THTAHOMETPHS, XPOMOMETPHSL. CHTYallHOHHBIX 3a]1at,
[epBr4HBIC U BTOPUYHBIEC CTaHAAPTHL. M IHAWKATOPBIL. KypcoBas paboTa
OrmpezenieHne HEOPraHUYECKUX U OPTraHMYESCKIX
COEJIMHEHU.
KomuuecTBennblii anams. Komiiexkcono- TIpuMepsI MPaKTHYECKOTO Komncrexr, 2 [1- 8],
MeTpHYECKOe THTPOBaHHe: Heopranuueckue u NPUMEHEHHs] KOMILIEKCOHO- YCTHBIH OTPOC, [10], [12-14]
OpraHUYECKUE THTPAHTBI B KOMIUIEKCOMETPHH. METPHIECKOro THTPOBAHUSL. npoBepKa J1/3,
Hcrnonp3oBaHre aMUHOTIONHKAP OOHOBBIX KHCIIOT B Heopranmyeckue u TECTUPOBAHUC,
KOMILIEKCOHOMETpHH. [TocTpoeHne KpUBBIX TUTPOBAHMSL. OPraHU-ECKNE PEArCHTEL B pemcHne
Me’ra_]mo-xp()MHLIe HHJIUKATOPBI U Tp€6OBaI-H/I$[, KOMILUICKCOHOMETPHU. CUTYalMOHHBIX
HpEbSBISEMbIE K HUM. Baskellilve yHUBEPCATBHBIE 1 Venomssosarme 3ajat, Kypcosas
crenrpUIECKHe METAIUIOXPOMHBIE MHIUKATOPBL CrIocoObI AMHHOTIONMKAPOOHOBBIX pabora
KOMILIEKCOHOMETPUYECKOTO TUTPOBAHKS: [IPSIMOE, OOPATHOE, KHCIIOT B
kocBeHHOE. CeJIEKTUBHOCTD TUTPOBAHHSL ¥ CLIOCODbI €€ KOMIIICKCOHOMETPHH.
noBbIeHns. [TorpersocTy TrTpoBanus. [Tpumepst
NPaKTUYECKOTO NIPHMCHEHHSL.
KommyectBennnlii ananms. OcagurensHoe INpakTHUeckoe MpHIMEHEHHE Komncrexkr, 2 [1- 8],
THTPOBaHMe: [10CTPOCHNE KPUBBIX THTPOBAHFS. 0CaTUTEIBHOTO TUTPOBAHHUS YCTHBIH OTIpOC, [12-13]
IorpemmocTu TuTpoBaHKs. Brusiaue afcopOimy Ha TOYHOCTB (aprenromeTpun) IpoBepKa /3,
TUTpOBaHusl. [IprMepbI MpakTHUeCKOro MPUMEHEHMS. TECTUPOBAHMUC,
Aprenromerpust. UTHIMKaTOphl TIPH TUTPOBAHMH 110 METOaM penicHne
Mopa, @asuca,Pomerapaa. CriocoOsr 0OHapyKEHHS CUTYallMOHHBIX
KOHEYHOH TOUYKU TUTPOBAHMS; NHAUKATOPBI B IPYTUX METOJAX 3a1ad, Kypcosas
0CaIUTEIBHOIO THTPOBAHMAL. pabora
KoymdgecTBeHHBII aHAIN3. [IpakTryeckoe NpuMeHeHHe Koncnekr, 2 [1- 8],
OcauTe/IbHOE THTPOBAHME: MepKypoMeTpus. 0CaIUTENBHOTO TUTPOBAHUS YCTHBIH OIpoc, [12-13]

[IpakTHyeckoe NPUMEHEHNE OCAUTEILHOTO TUTPOBAHUS
(MepKypoMeTpuH)

(MepKypoMeTpHH)

MpoBEpKa J/3,
TECTUPOBAHHE,
petenne
CUTYalIlMOHHBIX




3aJa4, KypcoBas

pabora
9 1 PYBEJKHASI KOHTPOJILHASI PABOTA IMoaroroska k 1 pyOesxxHON KommsroTep. 12 15 [1- 8],
KOHTPOJILHOM paboTe TECTHPOBaHHE [12-14]
9 HHCTpyMeHTAIbHBIE METOIbLI AHAJIM3A. [Tpumenenue Koncnexr, 1 2 [1- 8],
O0mas XapaKTepHCTHKA HHCTPYMEHTAIbHbIX JICHCHMETPHYCCKUX YCTHBIIT OTIpOC, [12-13]
METO0B aHAJIN3A, UX KJaccupukanms, METOJIOB B aHAIN3E TpoBEpKa /3,
JIOCTOMHCTBA H He0CTATKH. JleHcuMeTpHYecKre TIPOAYKTOB ITHTAHUA TecTMpoBanne,
MeTobl aHaIu3a: O0mas xapakKTepUCTHKA PCLICHHC
HHCTPYMCHTAJIbHBIX ((l)I/I3I/IKO'XI/IMI/I‘IeCKI/IX METOA0B CHTYalMOHHBIX 3a/1ad,
aHa.]'II/I?:a), ux KﬂaCCI/I(l)I/IKaHI/Iﬂ, JOCTOUMHCTBA U Kypcosai pa60Ta
HEOOCTAaTKU. ﬂeHCI/IMeTpI/I‘{eCKI/Ie METOAbI aHaJIN3a.
O6uias xapaktepucTrka. [[puMeHeHne
JACHCUMCTPUYCCKUX METOJ0OB B aHAJIU3C IMTPOAYKTOB
IIUTAaHUA
10 HHucTpymeHTabHbIE (PU3NKO-XUMHYECKHE) IIprmeps! pakTIecKoro Koncmexr, 1 2 [1- 8],
METOIbI AHAJIN3A. TIPUMEHCHYSI YCTHBIH OIpocC, [12-13]
OnTuyeckne MeTOIbI AHATU3A. JOMHHECLCHTHOH TpoBEpKa J1/3,
JIIOMI/IHeCIleHTHaH CHeKTPOCKOHI/IﬂZ CIICKTPOCKOITNH. CoOcTBeHHAs TECTUPOBAHUC,
Onruueckue METOAbI aHaJI13a. O6HIPII>1 MNpUHIHUII METOAA. JFOMMHCCIICHITI o Kypcosai pa60Ta
KﬂaCCI/I(I)I/IKaHI/Iﬂ OIITHYECKUX METOA0OB aHAJIM3a (HO KOMIVICKCHBIX COCAMHCHNH C
N3y4aCMbIM O6T>CKTaM, IO XapakTepy B3aPIMOZ[eI7[CTBPIﬂ HCOPraHUICCKUMH 1
QJICKTPOMArHUTHOI'O U3JIYy4YCHHUA € BCHICCTBOM I10 OpraHHICCKAMM JINTaHIAMH 1
HCTIONB3yeMOil 061aCTH 2MeKTPOMATHUTHOTO CTIEKTPa, MO €¢ NPUMCHCHHC U1
MPUPOJIE YHEPTETUUECKUX TIEPEXOJIOB). OMPC/ICIICHILT JIAHTAHOHIIOB H
HIOMHHCCLICHTHa)I CIICKTPOCKOITUA. HpI/IMepr ypasa. I/I,HeHH/IqH/IKaL[I/I}I n
TNPAKTHYECKOTO NPUMEHEHHS IIOMUHECIICHTHOM OTPC/ICICHNC OPraHIICCKIX
CTIEKTPOCKOMHH. BCIICCTE.
11 HucrpymenTaiabHbie ((PU3HKO-XUMHUYECKHE) Ionsrue o hoToTypOHIM- Koncrexr, 15 2 [1- 8],
MeToabl aHAan3a. ONTHYeCKHe MeTOdbI METPHYECKOM U YCTHBII ompoc, [12-13]
anagu3a. Hegenomerpus u Typouaumerpus. (oronedernomerpurieckom TECTUPOBAHNC,
PepakroMeTprUeCKHii METO AHAIH3A: THIpoRany, [Ipaverenpe KypcoBas pabota
Hedenomerpus u Typouaumetpus. [lonstre o P eq;%agr:g?nijgzzme
(hOTOTYpOHITUMETPITIECCKOM H Q)OTOHe(?eJIOMeIqueCKOM (bAPMAIEBTHHECKOM aHATH3E
TUTPOBAaHWU. PedpakroMeTprUIecKuii METOI aHATH3A.
IMpumenenne pepakTOMETPHN B aHAIH3E MIPOYKTOB
MIUTaHUs, (papManeBTHUECKOM aHAJIN3e
12 HMHcTpyMeHTaabHbIe ((PU3NKO-XMMUYECKHE) Vcnionp30BaHNe CIIEKTPOB Koncnekr, 15 2 [1- 8],
MeToabl aHAIN3a. ONTHYECKHE MeTOIbI aToMOB M MOJICKYJI B YCTHBIIT ompoc, [12-13]
aHaJIu3a. MO.]IeKy.]IﬂpHaﬂ CHGKI'pOCKOIII/Iﬂ. AHAJIUTUYECKON XUMUH TCCTUPOBAHUE,
AGCOpOLMOHHASI CIIEKTPOCKONHS: Vicnonb3oBanue Kypcosas pabora
CIICKTPOB aTOMOB 1 MOJICKYJI B aHAJIMTHYECKOM
XUMHH. MoneKyIsipHast ClieKTpocKormust. AGCOpOIMOHHASL
CHCKTPOCKOIHA
13 HucTpyMeHTAIBHBIE ((PU3HKO-XUMHYECKHE) UcnonessoBanue Konucrexr, 15 2 [1- 8],
MeToabl aHaan3a. ONTHYECKHE METOIbI CMeKTPO(OTOMETPHH B YCTHBIH OIIpOC, [12-13]
anaamsa. Cnexrpodgoromerpus. [Honsspumerpus: THOPHJIHBIX METOJaX: TCCTUPOBAHHNC,
KomuecTBeHHbIH (POTOMETPHYECKUIA aHATM3. Y CIIOBUS 9KCTPAKIMOHHO- KypcoBas pabota
(otomeTprueckoro onpezenenus. OnpeerneHue (oromerpueckue,
KOHLIEHTPALH AHATH3UPYEMOTO BELIECTS, XpoMaTo-(hOTOMETPHUECKHE
JudepeHimanbHbI (HOTOMETPUIECKHI aHAIIHS. METO/IBI
HO]"peHIHOCTI/I CHeKIpO(l)OTOMCTpI/I"ICCKOFO aHaJii3a, ux
NpUpojIa, yetpadenue. Mcmonbp3oBaHue
CHeKTqu)OTOMeTpI/H/I B FI/I6pI/I,Z[HI)IX METOAaXx:
HKCTPAKIIHOHHO-(POTOMETPHIECKHE, XPOMATO-
(hoTOMETpPHYECKHIE METOABI
14 HHcTpymeHTANIbHBIE ((PU3MKO-XUMHYECKHE) [Ipumenenne mace- Koncmexr, 15 2 [1- 8],
MeTobl aHaan3a. ONTHYeCKHe MeTOIbI AHAJIN3A. CTIEKTPOMETPHH It YCTHEIH OIIPOC, [12-13]
aHalin3a OpraHN4YECCKUX TECTUPOBAHUE,

AToMHas criekTpockonus. Pagnocnexrpo-
cKonu4eckue MeTonbl. Macc-crieKTpoMeTpuyecKe

COEJIMHEHUH U 3JIEMEHTHOIO

KypcoBas paboTa




MeTOAbI aHAJIM3A: [IpuMeHeH e MacC-CIIeKTPOMETPHH TS
aHaJIN3a OPTaHIYECKHX COSMHEHUH M 2JIEMEHTHOTO 1
M30TOIHOTO aHaym3a. OnperienieHne NpIMecel B TBEPIbIX
BEIECTBAX METOJIOM HCKPOBOI MacC-CIIEKTPOMETPHH

Y U30TOIIHOIO aHAIH3a.
Omnpenenenne npuMecel B
TBEPBIX BEIIECTBAX
METOJIOM HCKpPOBOi1 Macc-
CHEKTPOMETPHHU

15 HucTpyMeHTAIbHBIE ((PU3NKO-XHMHYECKHE) [Ipumenenue MeTo1a Komncmexr, 1 [1- 8],
MeTObl AHAJIN3A. DJIEKTPOXUMHYECKHE METOAbI NOTCHIUMOMETPHH B YCTHBIA 0npoc, [12-13]
ucciaenoBanus. O06masi XapaKTepHCTHKA QHATUTHCCKHX EIAX. npoBepKa A/3,
IoTeHnHOMeTPHYECKHIi aHAIN3 TCCTHPOBAHHC,
. HAYYHBIA TOKIA,
(morenuoMeTpus): O6Las XapaKTepUCTHKA 5
QJICKTPOXUMHNUICCKUX METOJ0B. KﬂaCCI/I(I)I/IKaHI/IH. Kypeosas pabota
aﬂeKTpOXI/IMI/ILleCKI/Ie STUEHKH. MHﬂHKaTOpHLIfI QJICKTPOa
1 3JICKTPO/J CpaBHCHUA. PaBHOBecHEBIE U HCPABHOBECHLIC
OJIEKTPOXUMHUYICCKUE CUCTEMBI U UX UCIIOJIb30BAHUE B
Pa3THYIHBIX HIIEKTPOXUMHIUECKUX MeTonax. [Tpsamas
noteHIoMeTpus. M3mepenne nmorennmana. Odpatumere
u HeO6paTI/IMBI€ OKHCJIIUTCIBPHO-BOCCTAHOBHUTCIIBHBIC
cuctemsl. IHaukaropHsle 3nekTpoasl. MoHomeTpus.
Kﬂaccn(bm(aum{ HMOHCCJICKTUBHBIX DJICKTPOIOB.
XapaKkTepUCTUKU HOHCEIEKTUBHBIX 3JIEKTPOJIOB:
ANIEKTPOAHAS PYHKIHUS, KOIPDUIMEHT CEICKTUBHOCTH,
BpPEMs OTKJIMKA. HOTCHHI/IOMeTpI/I‘IeCKoe TUTPOBAHUC.
V3MeHeHHE SIIEKTPOIHOTO MOTEHIHANA B TIPOLIECCE
tutpoBanusi. CriocoObl 0OHAPYKEHUSI KOHEYHOH TOUKH
TUTpOBaHus. Mcronp30BaHUE peaKkUii KUCIOTHO-
OCHOBHBIX, OCaXJCHH, KOMHHCKCOO6pa3OBaHI/Iﬂ,
OKHUCJICHUA-BOCCTAHOBJICHUA. HpI/IMeHCHI/IC METOda
TIOTCHIUOMCTPHUHN B aHAJIUTUYICCKUX HCIIAX.

16 HucTpyMeHTaIbHBIE ((PU3HKO-XHUMHYECKHE) [Ipumenenne MeTosa Komucnexr, 15 [1- 8],
MeTO/bI AHAIN32. DJIEKTPOXUMHUYECKHE METOAbI KOHIYKTOMETPHH B YCTHBIii ompoc, [12-13]
ucciaenosanusi. Kongykromerpuueckuii anaans AHATMTAYCCKAX TETAX. nmpoBepKa /3,

(koHaykTOMeTpHUs1): CyIIHOCTH MeTOAA TeCTHPOBAHHC,
KOHAYKTOMCTPUH. KOH,I[yKTOMeTpI/ILIeCKoe TUTPOBAHUC. pe(bepaT, KypcoBas
IIpuMmeHeHne MeTO1a KOHIYKTOMETPUU B AHAIUTUYECKUX pabora
nesx.

17 HNucTpymenTaabHble (PU3NKO-XMMUYECKHE) IIpenmymiecTsa u Konucrexr, 15 [1- 8],

MeTOAbI AHAIN32. DJIEKTPOXUMHUECKHE METOAbI OrpaHHYCHHUS METOAR YCTHBIH OMpPOC, [12-13]
ucciaenopanus. Kyjionomerpuueckuii anaans KyJIOHOMETPUYECKOTO TECTHPOBAHHE,
(kyJaoHOMeTpHs): TeopeTHIECKHE OCHOBBI METOJIA. TUTPOBAHMA TO CPABHCHITIO MYyJIETHMC/IIHAA
3axons! @apanes. [Ipsimas KyToHOMETpHS U ¢ Apyrumu Tpe3CHTALIHA,
KYJOHOMETPHUECKOE TUTPOBAHHUE. Y CIIOBHS ITPOBEACHUS THTPUMCETPHHICCKHIMU kypcosas pabora
KYJOHOMETPUYECKUX U3MEPEHUM IIPU IOCTOSTHHOM meronam. [pumenennue
IIOTECHIIMAJIC U IIOCTOSIHHOM TOKEC. CrocoObl OIIpCACI/ICHUA KyJIOHOMETPUIECKOTO
KOJIM4YE€CTBA JJICKTPHUICCTBA B HpﬂMOﬁ KYJIOHOMETPUHU U TUTPOBAHIS JULA
KYJIOHOMETPUYCCKOM TUTPOBAHHUU. Bremmussa n OMPEACICHI MaJIBIX
BHYTPCHHSA I'CHCpAls KYJOHOMCTPUICCKOI'O TUTPAHTA. KOIMHECTB KUCIIOTBI 1
THTpOBaHI/Ie QJICKTPOAKTHUBHBIX W 3JICKTPOHCAKTUBHBIX Letotn, THOCyHB\EbaTa
KOMIIOHEHTOB. OHpeZ[eJ'ICHI/IG KOHEYHOM TOYKH HaTpH3l, OKUCIUTEICH-HOHOB
tuTpoBaHus. IIpenMyiecTsa U OrpaHUYEHUS METOAA METAJIIIOB, BOJBL.
KYJIOHOMETPHUUYCCKOTO TUTPOBAHUS IO CPABHECHHUIO C
JPYTrMMU TUTPUMETPUUECKUMU MeToaMu. [Ipumenenue
KYJIOHOMETPHUYCCKOTO TUTPOBAHUSA JJIA OIIPEACIICHUA
MaJIBIX KOJIMYCCTB KHUCJIOTHI U IICII0OYH, TI/IOCyHB(baTa
HaTpusl, OKHCIIUTEJIEH-NOHOB METAJIIIOB, BOJIEI.
18 HHcTpyMeHTANBbHBIE ((PU3NKO-XUMUYECKHE) [IpakTueckoe npUuMeHeHue Komncmexr, 1 [1- 8],
METOIbI AHAIN32. DJIEKTPOXUMHYECKHE METOAbI BOJITAMIIEPOMETPHYECKHX YCTHBIIT onpoc, [12-13]
ucciaenosanusi. BonbramnepomMerpusi: METO/I0B 1 aMIIEpOMET- TECTHPOBAHHC,
Knaccnuxanus BOIBTaMIIEPOMETPHIECKHX METOIOB. prICOKOTI0 THTPOBAHNS. pedepar, kypcosas
WnaukaTopHble 21eKTpoabl. [ToyueHue u AHaIu3 06bEKTOB: pabora

XapaKTepUCTHKA BOJIbTaMIIEPHOH kpuBoi. [IpenenbHelit
Juddysuonnsiii Tok. [lonsporpadus. Ypasaenue

OIIpEACIICHNUE HpHMGCGﬁ B
CIlJIaBax, IMOJIynpoBO/I-




WnpkoBuya. YpaBHeHHe NoJsiporpaguueckor BOJIHBI
NnekoBuua - I'eiiposckoro. [ToTeHuan noayBOIHbL.
Wnentndukanus u onpeneneHne HeOPTaHUIECKUX 1
opraHudeckux coequHeHNH. COBPEMEHHBIE BUIBI
BOJIbTAMIIEPOMETPHUH: TIPsIMast 1 NHBEPCHOHHAS,
[IEPEMEHHOTOKOBASI; XPOHOAMIIEPOMETPUS C IMHENHOM
pas3BepTKoii (ocmmmiorpadus). [IpenmymmecTsa u
OTpPaHUYEHU 110 CPABHEHUIO C KJIACCUYECKOMN
nossiporpadueii. [Ipakriuyeckoe mpuMeHeHne
BOJITAMIIEPOMETPHUECKUX METOOB U
aMIIepOMETPUYEOKOr0 THTPOBAHUS. AHAIN3 OOBEKTOB!
OTIpezieTIeHIe IPUMECEH B CILIaBax,
MOJTYTIPOBOTHUKOBBIX MaTepuanax. M3ydenue
3arpsI3HEHUS OKPY KaloUIeH cpen

HUKOBBIX MaTepHasax.
N3yuenue 3arpa3HeHus
OKpYyXKarollen cpex

18 2 PYBEXKHAS KOHTPOJILHAS PABOTA. 2 [MonroroBka k 2 pyOexHOMH 1 Komnerorep. 12 15 [1- 8],
KOHTPOJILHOM pabore. TECTHPOBAaHHE [12-13]

HUTOI'O 3A 4 CEMECTP 54 | 108 | 36 54 50 70 [1- 8],

[12-13]

HUTOI'O 3A KYPC 108 | 180 | 54 234 100 140 [1- 14]




6. (OOpa3oBaTeJIbHbIE TEXHOJIOTHH

[IpemogaBanve MTUCIUTLTAHBI BEIETCS C TPUMEHEHUEM CIIEAYIONINX BHIOB 00pa30BaTEIbHBIX TEXHOJIOTHI:
pabota B KoMaHze, OOy4YeHHE HAa OCHOBE OMbITA, HHIUBHIyalbHOE 00yUeHHE, MEXAUCIMIUIMHAPHOE 00yYeHHE,
OTIepEXKaroIasi CAMOCTOSATENbHAS paboTa.

OcHOBOI 00pa30BaTENbHBIX TEXHOJIOTHH, UCTIONB3YEMbIX B TaHHON TUCHUIUIMHE, SBISETCS CUCTEMHBIN
MOJXOM, KOTOPBIH OTJIMYaeTCcs JIMYHOCTHOH OPUEHTUPOBAHHOCTBIO, AMAarHOCTUYHOCTBIO, WHTEHCHBHOCTHIO,
TUAIOTHYHOCTHIO, MOJAETHPOBAaHUEM MPO(ECCHOHAIBHBIX CHTYalllid, MPOSKTHPOBAHUEM IHIAKTUIECKHIX
(yHKIMHU B €IMHCTBE C KOMMYHUKAaTUBHBIMH U JTMYHOCTHBIMU CMBICIIAMH, MOJYJIBHOCTBIO, MEXIPEAMETHOCTEIO,
KpeaTHBHOCTHIO. OTYACTH WCIIONIb30BaHA M TEOPETHUYECKass KOHIEIINS METO/la CBEPHYTHIX MH(OPMAIIMOHHBIX
CTPYKTYP.

B npenogaBannu Kypca HCIONB3YIOTCS COBPEMEHHBIE 00pa30BaTeIbHbIE TEXHOIOTHH:

®  TEXHOJIOTHS AIIEKTPOHHOTO 00yUeHHs (peann3yeTcs Mpy MOMOIIN IIEKTPOHHOW 00pa30BaTeIbHON Cpe b

COI'Y npu ucnons3zoBanuu pecypcoB ObC, mpu npoBeIeHUHA aBTOMATH3UPOBAHHOIO TECTUPOBAHUS U T.

1.);

® DPEUTHHTOBAs TEXHOJOTHS;
®  UHTEpPaKTUBHBIC TEXHOIIOTHH;
e  UHPOPMAIMOHHO-KOMMYHUKATUBHBIC TEXHOJIOTHH;
®  JWCCIIe[IOBAaTENbCKIE METOIBI B 00yUeHUH;
e mpobiemMHOE 00yUYeHHE.
B y4eOHOM mporecce MCIONB3YIOTCS aKTUBHBIE U MHTEPAKTUBHBIE (hOpMBI MpoBeneHMs 3aHsTuil. Ha
JTame W3ydYeHWs TIEePBBIX pAa3elioB HCIIONB3YIOTCS TPYNIOBBIE W CaMOCTOSATENBbHBIE (HOpPMBI  paboTHI,
HaTpaBIICHHBIE HA OCMBICIIEHHE CIIOKHBIX HECTPYKTYPHUPOBAaHHBIX MpobieM mpenmMeTa o0ydeHus, GopMUpOBaHHUE
COOCTBEHHOH apryMEHTHPOBAaHHOM MO3HMIUK MO MPOOIEMHBIM aclieKTaM H3y4aeMOH TeMBI. 3[1eCh UCTIONb3YETCs
Takue 00pa3oBaTeNbHBIE TEXHOJIOTHH KaK:
e paboTa B MaJbIX IpyMIIax/mapax 1mo pazoopy KOHKPETHOH TeMBbI, pa3pad0TKa IIPOSKTOB
e oHiaiiH-ceMuHapbl. Kaxplil U3 yYaCTHUKOB HAXOJIUTCS y CBOETO KOMITbIOTEpa (CPEICTBa CBS3H), & CBSI3b
MEXJYy HUMH TOJAJCpKUBacTCI 4Yepe3 VIHTEpHET TMOCPEACTBOM 3arpykaeMoro IpHJIOKeHUs,
YCTaHOBJICHHOTO Ha KOMIIbIOTEpE KaXKI0ro ydacTHUKA (Zoom, Meet, Skype u ap.);
® TECTUPOBaHUE;
e Jexknusi-Oecena, TEKIHs-IUCKYCCHS;
o MYHBTHMeﬂHﬁHBIe JICKIHMKU € JJIEMCHTAMHM IOUCKYCCUH; JICKHIHA-BU3yaInU3alusd, KOTOpas IMPOBOAUTCA C
BU3yalU3alUel TOHATH;
®  WHIWBUIYyaJbHBIE ¥ TPYNIIOBEIE KOHCYIbTAIIHH.

B nemsix peanuzanuy MHINBUAYAIBHOTO IMOAX0/IA K OOYYEHUIO CTYICHTOB, OCYIIECTBISIONINX YIeOHBIH
mporecc 1Mo WHANBUAYAIHHOW TPAaeKTOPHU B paMKax WHIWBUIYaTLHOTO pabodyero IUlaHa, M3ydeHWe NaHHOMN
JUCHUINIMHBI MOXKET OCYHICCTBJIATHCA 4YE€PE3 MHAWBUAYAJIBHBIE KOHCYJIbTAlMU IIPEIIOoAaBaTeiid OYHO, B YacChbl
KOHCYJIbTallud, MO 3JEKTPOHHOM IOYTe, a TaKKe C HCIoib30oBaHMeM Webex, miuatdopMbl AUCTaHIHOHHOTO
o0yuennst Moodle, nunsiii kabuneT cTyaenTa Ha caiite COI'Y, npyrux snementoB SUOC COI'Y.

Jiist mun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMH 3I0POBbS ITPEIYCMOTPEHa OpraHu3alisi KOHCYJIbTALUH ¢
UCIIOJIb30BaHUEM DIIEKTPOHHOW MOYTHI, IIAT(GOPMBI JUCTAHIIMOHHOTO oOydeHuss Moodle, nu4HbI KaOuHET
crynenra Ha caiite COI'Y, npyrux anemeraToB DUUOC COI'Y.

Bce Byl yueOHOM paboThl MOTYT IPOBOJUTHCS JUCTAHIMOHHO HA OCHOBAHUH JIOKAIBHBIX HOPMATUBHBIX
aKTOB.

7. Y4eOHO-MeTOANYECKOE 00ecnedeHne CaMOCTOSITeIbHOI padoThl
CamocTosTenbHas paboTa 00yJaroIIMXCs ABISETCS OJJHUM U3 BUJIOB yUeOHBIX 3aHATHIA. CaMOCTOATEIbHAS

paboTa MPOBOAMTCS C LIEIIBIO:
® CHCTEMATH3AlMM W 3aKPEIUICHHS TMOJYYCHHBIX TCOPETHUCCKUX 3HAHWH M TPAKTHUYCCKUX YMEHHMA
00yYaroNUXCs CTY/ICHTOB;



yrITyOJIeHUs ¥ PACIIMPEHUS TEOPETHUECKUX 3HAHU,
e (hopMHpOBaHMS YMEHHI UCHOJb30BaTh HOPMATHBHYIO, IPAaBOBYIO, CIIPABOYHYIO JIOKYMCHTAIUIO H
CICIUATILHYIO JTUTEPATYPY;
o (opMHPOBaHUS CaMOCTOSITEIIbHOCTH MBIILICHUS, criocoOHOCTEH K CaMOPa3BHTHIO,
CaMOCOBEPIICHCTBOBAHUIO U CAMOPECATU3AIIHH;
® DPa3BHUTUS HCCIICAOBATEIHCKHX YMCHHUH.
CamocTosTenbHas paboTa 00y4arIUXCs OCYIIECTBIIETCS Ha POTSHKEHUN U3YUYCHHS BCCH TUCIUTUINHBI
B COOTBETCTBHHU C YTBEPKJICHHON B Y4€OHOM IUTAHE TPYIOSMKOCTBIO U COCTOUT H3:
® pa0oOTHl CTYJCHTOB C JICKIIMOHHBIMH MaTepUallaMH, MOWCKAa W aHalli3a JINTepaTypbl W SIEKTPOHHBIX
WUCTOYHUKOB WH(POPMAIIH TI0 33/IaHHON TeMe;
e BBHITIOJHECHHS 33JIJaHU [T camocTosTenbHor pabotel B DMMOC COI'Y;
® W3YYCHHUsS TEOPETUYCCKOrO, MPABOBOIO U CTATUCTHYECKOTO MaTepuaia JUis MOJATOTOBKH K J1JaOOPaTOPHBIM
3aHATHSIM U HAMTHCAHUIO KYPCOBOW paboThI;
® TIOJITOTOBKH K DK3aMCHY.
Tembl U GOpMBI BHEAYAUTOPHON CaMOCTOSTEIBHOM paboThI, ee TPYJOEMKOCTh COJIEpKATCs B paszene S,
Tabmn. 5.1.

Memoouueckue ykaszanus no opeanu3ayuu camocmosmensHol pabomul Cmyo0eHmos

Iloozomoska k nabopamopHou padome. Ilpu moaroroBke k gabopaTopHOW paboTe HE0OXOaUMO
BHUMATEJILHO U3y4YWTh TEOPETHUYCCKHI MaTepuall M0 JaHHOW paboTe, TEXHHWKY BBIMOJHEHHS 3KCIIEPUMEHTA,
O3HAKOMHTBCS C WHCTPYKUMSMH K TpUOOpaM, KOTOpPHIE HCIIONB3YIOTCS TPH BBIIOJIHEHHUH Pa0OTHL. 3aremM
HEOOXOMMO H3YYUTh INPHUMEPHl PACUETOB, YSICHUTH XOJ pPa0OTHI, pPacCUUTaTh MAacChl HaBECOK BEIECTB,
HEOOXOJMMBIX JIJIsi TNPHUTCOTOBJICHUs pacTBopoB. OOpaboTka pe3yiabTaToB JiabopaTopHbIX padoT. OTuéT o0
7a00paTOpHON paboOTe JOIDKEH COAEPKATh BCE IMOJTYYCHHBIE SKCIEPHMEHTANbHBIE PE3YJIbTaThl, HEOOXOJUMBbIE
pacu€tel 1 BeIBOABL. [lpm ¢(ukcupoBaHMM pe3ynbTaToB M3MEpEeHHs 0co00e BHUMAHHE HY)XKHO OOpaTUTh Ha
COOTBETCTBHE 3aHCH (KOJIMYECTBO 3HAYAIIMX [TU(P B UKCIIE) TOYHOCTH H3MEPEHUsl. Pacu€Thbl JOIKHEI cofiepKaTh
Bce (hOpPMyYJIBI M BBIYMCIICHUS C YKa3aHHWEM €IMHHUI] n3MepeHus. Bee pe3ynbTaThl H3MEpeHHI HEeTOCPEICTBEHHO
(bukcupyroTcss B paboueil TeTpaad MIAPUKOBOW HIIM TelIeBOW PYYKOH. 3amuch pe3ylbTaTOB W3MEPEHHWH Ha
YEepHOBHKE WJIM KapaHJIAIIoM He Joryckaercs. [Ipu opopmiieHHn paboT 10 KaueCTBEHHOMY aHAIN3y B KOJIOHKY
«Pearent» HeoOxomumo Brmcath Gopmyiy peareHta. [Ipy BBIIOIHEHNH BBIYHCICHHH HEOOXOIMMO COOIIO/ATH
npaBuiia OKpyriieHus. Bce rpagyky BBITIONHSIOTCS TOJIBKO Ha MUJUTMMETPOBOH Oymare pa3MepoM He MeHee
¢dopmata AS. I'padukn 00s3aTeTBHO TOJDKHBI COJEPIKATh 3aroJIOBKH, 0003HAYEHHsI OCeH ¢ yKa3aHHEM €IMHUIL
W3MEPEHHH U BBITIOHATHCS ¢ COOJIOIEHUEM OIPEIeNICHHOTO MacIuTaa.

OTu€r HOoIKEeH TPEIOCTABISATHCS MPENOJABATENIO IS IPOBEPKU B T€UEHHE HEJENH MOCie BBITOTHEHUS
nabopatopHoii pabotel. HeakkyparHo odopMieHHbIE OTYETHI K MpOBEpKE HE NpUHUMAIOTCS. [IpoBepka
71a00paTOpHO PAa0bOThI COMPOBOXKAAETCS COOECENOBaHUEM C IpernojaBaTe/ieM. BBIOJHEHHBIMU CYHMTAIOTCS
TOJILKO MPUHSATHIE MIPEroJaBaTeieM J1abopaTopHble padoThI!

Pewenue 3a0ay. Tlepen pemeHneM 3aj1a4 HEOOXOIUMO BHUMATENLHO U3YyYUTh TEOPETUUECKUI MaTepHal,
npopaboTaTh KOHCHEKT JIEKIIUHU, pa300paTh IpUMephl pelieHus 3a1a4. Pemenre 3aja4 pekoMeHIyeTcs HAUUHATh
¢ HanOoIee MPOCTHIX, OJM3KUX K UMEIOIIMMCS B 3aJa4uHUKe pUMepaM. M TOJIBKO 3aTeM MEepPeXOANTh K PELICHHUIO
OoJiee CIOXHBIX BapUATUBHBIX 3aja4. [Ipu pemeHnn 3a1a4 peKOMEHyeTcs 3alrcaTh KpaTKoe YCIIOBUE 33/1a4H,
YpaBHEHHUS peakluil, ncXonHble GopMyIbl Ui pacuéra. He pekoMeHtyeTcsl HCIoIb30BaTh TOTOBBIE KOHEUHBIE
(hopMynbl, KOTOpbIE BHIBOAATCS B IpuMepax pemeHus: 3anad. C MCXOAHBIX (OpPMYN HEOOXOIMMO BBIBECTH
pacu€THble, a 3aTeM TOJCTaBUTh B HHUX YHCJIEHHBbIE 3HaueHWs. TakuM oOpa3oMm, 3amuch B TETPAIH JIOJDKHA
coJepkath GOPMYJIBI U BCE BEIYUCICHHS C YKa3aHUEM €AMHUI] U3MepeHus. PekoMeHayeTcs npy 3anucy BeTUIuH
4YETKO yKa3bIBaTh K KAKAM BEIIECTBAM, PACTBOPAM, CMECSM U T. I1. OHH OTHOCSITCS. [IpH BEIYMCIICHUIX HEOOXOUMO
oOpamiaTe BHUMaHUE Ha UX TOYHOCTH (MCIIOJIb30BaHUE HYKHOTO YHCIia 3HaYaIuX HUgp) U cOOII0ACHUE TPaBHI
OKpYTJICHUSL.



Beinoanenue mecmoguix 3adanuti. Ilepen HauaoM BBIIOJHEHUS TECTOB CJIE€yeT BHUMATEIbHO U3YyUUTh
TEOPETUUECKUI MaTepHall, MpOpemarTh 3a1a4 1Mo JaHHOW TeMe U OTBETUTH Ha BOIIPOCHI, UMEIOIIIECs B yYeOHUKE.
BeimonHss TecTsl, caeayeT UMETh B BUY, YTO OHU OBIBAIOT CIEAYIOIINX THIIOB:

1. Beibop mpaBWIBHOTO OTBETa M3 YUCIA MPEAJIOKCHHBIX. B 3THX TecTax HEOOXOAMMO BBIOpATh OIHMH
NPaBUIIBHBINA OTBET U3 YMCIIA MPEIT0KECHHBIX.

2. MHoxxecTBeHHBIH BBIOOp (0e3 MeTkH). HeoOxomuMo BBEIOpaTh BCE MpaBUJIBHBIC OTBETHI W3 YHCIIA
NPEIIOKEHHBIX.

3. Tectrl cnuyeHus. B 3Tux Tecrax K psay BOIPOCOB HYXHO HOAOOpaTh NMPAaBUIBHBIA OTBET U3 YHCIA
NPEISIOKEHHBIX.

4. TecTsl paHmXUPOBKHU. B 3TOM ciydae He0OX0AMMO PacMOI0KHUTE OTBETHI B IPABHIILHOM ITOPSIKE.

5. 3aKpbIThIC TECTHI. 31€Ch BAPHAHTHI OTBETA HE MPEUIAratoTCsl, CBOM OTBET HEOOXOAUMO BIIHCATH B I10JIE
OTBeTA.

Iloozomoska Ooknada (pegpepama)c myromumeoutinol npezenmayueti. Jloknamg — MIChbMeHHas pabora
o0vemoM 10-18 meyaTHBIX CTpaHUII, BBHIIONHSAEMAs CTYyIEHTOM B TE€YECHHE JITUTEIHFHOTO CPOKa (OKOJIO MeECSIa).
Joknan — KpaTKkoe TOYHOE H3JIOKEHHE CYIIHOCTH KaKOro-Tu0O BOMIpOca, TeMbl Ha OCHOBE HECKOJIBKUX
NEpBOMCTOYHUKOB. JlOKnam MmOMKEeH coJepikaTh OCHOBHBbIC (DAKTHYECKHE CBEOCHHMS U BBIBOIBL 110
paccMatpuBaeMoMy Bompocy. [lomMumo pedepupoBaHus NPOYNTAHHON JUTEPATyphl, OT CTYAEHTa TpedyeTcs
apryMEHTUPOBAaHHOE U3JI0KEHUE COOCTBEHHBIX MBICJIEH 110 pacCMaTPUBAEMOMY BOIIPOCY.

Tloozomoska kypcosoii pabomsi ¢ MyarvmumeoutiHol npezenmayuei. KypcoBas padoTa BBITOTHSIETCS KaK
WHIMBUAyaJbHAs TBOpUYECKas dKCIIEPUMEHTabHAsl paboTa M MpEeAroiaraeT UCIIONb30BaHHE 3HAHUN U HABBIKOB,
MOJY4YEHHBIX CTYACHTAMH II0 BCEM BUAAM Y4E€OHOH NeSATeIbHOCTH TUCIUIUINHBI « AHATTUTHYECKAs XUMUSD).

Lenpto BBIMOJTHEHUS KypCcOBOH pabOTHl sBIsieTcs (OPMHUPOBAHHE HABBIKOB CaMOCTOSITEIBHOTO
TBOPYECKOTO PelIeHus Mpo(heCCHOHATBHBIX 3a/1a4.

3amauaMyl BBIIOJIHEHHS KypCOBOHM paOOThI SABJSIFOTCS CHCTEMAaTH3alls, 3aKpeljIeHue, yriyOJeHue u
pacumpeHne NpUoOPETEHHBIX CTYICHTOM 3HAHHI, YMEHUH, HABBIKOB 0 PEIICHHUIO PACUYETHBIX 33144, IIOCTAHOBKE
Y BBIIIOJIHEHUIO XUMHYECKOTO SKCIIEpUMEHTA

CTpyKTypa KYpCOBOii padoThbl
KypcoBast paboTta gomKHa BKIFOYATH CIEAYIONIHE Pa3elibl:

o  Tumynwvuwlii 1ucm
TUTYTBHBIN JUCT SBISAETCS TIEPBBIM JIICTOM KYPCOBOH pabOThI ¥ OQOPMIISIETCS 10 COOTBETCTBYIOIIEH
dopme (Ipusoxenne 1).

o Cooeporcanue
ConepxaHue JI0JDKHO BKITIOYATH MEpedeHb BCEX HMEIOIINXCS B TEKCTE KypCOBOU paboThl HANMEHOBaHUI
pa3zenoB, IMOAPA3JENIOB M IYHKTOB C COOTBETCTBYIOIMMH HOMepamMu. CrnpaBa OT HaWMEHOBaHWH
paszenoB, MoApa3AeioB U MYHKTOB KypCOBOW paOOThl HEOOXOAMMO YKa3blBaTh HOMEpa CTPaHUI, Ha
KOTOPBIX OHU HAYNHAIOTCS.

e Beeoenue
Bo BBeeHnu KypcoBoii paboThl 000CHOBBIBAETCS aKTYaJIbHOCTh UCCIIETyEeMON TEMBI, CTEIICHb €€ HayYHON
HOBH3HBI, aHAM3UPYETCS OOBEKT W TpPEJMET HMCCIEOBAHUS, ONPENENSIOTCS el M 3aJa4d PaboTHI.
O0mwem BBeneHus coctapisieT npumepHo 10% TexcTa (HO HEe MeHee | cTpaHUIIbl)

e OcHoeHnasa uacmv padompl COCTOUT W3 JIBYX TJIAB. meopemuyeckol (0030p aumepamypol) W
NPAKMU4eckoll (IKCNepUMeHmaibHolL).

e Teopemuueckasn (0030p 1umepamypot)
B nepBoii rnaBe npuBoauTCS 0030p IUTEpATypHl 0 mpodieme. CiieayeT HOMHHUTh, YTO TEOPETHUESCKUIA
MaTepHa, U3y9eHHBIH CTYICHTOM M N3JI0)KECHHBIN B 3TOM Ii1aBe, He JIOJKEH ObITh MIPOCTHIM «IIEPECKa30M».
Crnenyer nu3yduTh U 0000IIUTH UMEIOITYIOCS HH()OPMAIIHIO, TPOAHATU3UPOBATE €€ U CHIENATh 3aKTI0UeHUe
0 COCTOSIHMHM DPaccMaTpHUBacMOH MpoOJeMbl Ha CETOTHSIIHWNA AeHb. AHaIM3 JUTEPATYPHBIX ITaHHBIX
MIPOBOIUTCS, KaK MpaBuio, 3a 10 jeT.

o Ilpakmuueckas (3KcnepumenmaivHan)



Bo BTOpOIf rI1aBe npecTaBicHa MpakTHYecKas YacTh uecnenoBanus. CTyJeHTy HE0OX0IUMO BBITOJIHHUTH
9KCHEPUMEHTANFHYI0 paboTy MO aHaiu3y BEIIeCTBA C NPUMEHEHHEM OJHOW W3 METOAMK aHaju3a,
NPUBEICHHBIX B TEOPETUYECKOW 4YacTH. B MpakTHYECKyl0 YacTh JOJDKHBI OBITh BKIFOYEHBI PacuUeThI
HABECOK, METOJUKH TMPUTOTOBICHHS PEAKTHBOB, 3KCICPUMCHTAIbHBIC JaHHBIC, TaOJUIbI, TpaduKy,
PUCYHKH, pacyeThl, CTATUCTUYCCKUI aHAIN3, 00CYKICHHUE PE3YIbTaTOB.

o 3akniouenue
B aT0ii yacTH paboThl MPUBOMASATCS OCHOBHBIC BBIBOJBI MO Pe3yJIbTaTaM MPOBEACHHOTO HCCIICIOBAHUS.
BrIBO/IBI TOJIKHBI COOTBETCTBOBATH 3a/1a4aM HUCCIICOBAHNUS, TIPUBEIACHHBIM BO «BBe1eHUNY.

o Cnucok numepamypol.
Cricok JIuTepaTyphl JOJDKSH BKJIFOUATh B ce0sl BCe MaTepHalibl, UCIONb3yeMbIe CTYJACHTOM B MpoIlecce
BBITIOJTHEHUSI pa0OThI, PACIIOJIOKECHHBIC B TIOPAIKE yIIOMUHaHusg. HenomycTuMo MCIob30BaHUE MEHEES 5
uctouHnkoB. Crnmcok nuTepatypsl odopmisiercs B cooTBeTcTBuH ¢ aericTtByromuM ['OCTom
(Mpunoxenue 2).

TemaTnka KypcoBbIX padoT

TeMbl KypcOoBBIX paboT M0 aHAIUTHYECKOW XMMHUHU (OPMHUPYIOTCS M YTBEP)KAAIOTCS Ha Kadenpe, Mo
KOTOPOH BHITTOHACTCS TaHHAS pa0doTa M COOTBETCTBYIOT 001ei Temarnke HUP xadenper.

Tembl KypcoBbIX padOT mpemIaraloTcsi CTYIEHTY PYKOBOIMTENEM C IpaBoM BbiOOpa. BriOop Temsl
OCYILECTBIISIETCS. CTYACHTOM CaMOCTOSITENIFHO C YYETOM HAyYHBIX MHTEPECOB, AaKTYaJIbHOCTH TEMBI, e
NPaKTUYECKONW 3HAYMMOCTH, HAIMYHSA JINTEpaTyphl 1 HOpMaTUBHOTO obecneuenus. He nomyckaercst BBIOOp onHON
U TOH K€ TEMBI ABYMS U 60.]'[66 CTyACHTaMU1 OI[HOﬁ T'pyIIbL. B OTACIIBHBIX ClIydadX CTYACHTY NPCA0CTaBIACTCA
MPaBO MPEUIOKUTH COOCTBEHHYIO TEMY KypCOBOH paOOTHI ¢ 00OCHOBaHHEM IEIeCO00Pa3HOCTH €€ pa3paboTKH.
DopMyTUPOBKa TEMBI B 3TOM CIIydae JOJDKHA ObITh COrTIaCOBaHA C PYKOBOIUTEIIEM.

B HekoTOphIX ciydasx K 3am@re MOTYT OBITh TpPEJCTAaBICHBl JHUTEpaTypHble paboTel (6e3
9KCTIIEPUMEHTAIILHOM YacTH), IpeACTaBIISIOIINE CO00i1 00CTOATENIbHBIE 0030PbI IUTEPATYPHBIX AAHHBIX 110 OJHON
N3 BAXXKHBIX Hp06f[eM AHATUTUYECKON XUMHUH.

OdopmiieHue KypcoBoii padoThl

KypcoBas pabGora nomkHa OBITH HamMcaHa HayYHBIM SI3bIKOM. TekcT mumercs o0e3nuyeHo, T.e. 6e3
UCIIOJIb30BaHMs JINYHBIX MecTouMeHuid. CoOnroieHne TpaBuil TpaMMaTHKH M opdorpaduu PyccKOro si3bka
ABIISIETCS 00SI3aTEIbHBIM.

Uznoxenne marepuasna OOIDKHO OBITH IOCHENOBAaTENbHBIM. JlOJDKHA NPHCYTCTBOBATH JIOTMYHOCTH,
CTPOTOCTh TEPMUHOJIOTHH, €€ TeOpeTHUYEeCKass MHTepnpeTalys. SIcHa aBTopcKasl MO3MIKs. BHIBOJIBI JOIKHBI OBITH
o0ocHoBaHBL. He M0oMmKHO OBITH COKpaIleHui MOHATHI U (pa3, UCIOb30BaHNe a00peBuaTyphl 0e3 pacinpoOBKH
ee B Tekcte. Heo6XoauMO BHHMMATENbHO OTHECTHCh K IUTHPOBAHMIO OTAEIBHBIX ITOJIOKEHHUH MPUBOIUMBIX
MmatepuaioB. CChUIKH Ha pa3pab0TaHHOCTh H3y4aeMol TPOOJIEMbI yUSHBIMH 00s3aTeNIbHBL. Bee CCBUTKH 10 TEKCTY
JaoTcs B KBaApaTHBIX cKoOkax. LluTara moimkHa OBITH «3aKOBBIYEHA» M HA HEE YKa3bIBACTCS MEPBOMCTOYHHMK.
Bocnpounsseienne Matepuana 0e3 yka3aHusl HA HICTOYHUAK KBaTH(DUITUPyeTCs KakK Iiaruar.

Texkct pa®oThl MOXKET OBITH BBIIOJHEH METOAOM KOMIIBIOTEPHOTO HabOpa B TEKCTOBOM pPENaKTOpe
Microsoft Word u Hame4aTan Ha CTPYHHOM HJIH JIa3ePHOM MPUHTEPE B PSKUME Ka4eCTBEHHOM MMeYaT Ha OJHOU
cTopoHe Jiiucra Oenoii Oymaru ¢popmata A4 (210x297 mm) uepes 1,5 mesxctpounbix uatepsaa. [lpudt — Times
New Roman. Pazmep mpudra 14 (12) mynkroB. TekcT H0JKeH UIMETh YETKUE OYePTaHUs BceX CUMBOJIOB. [leuaTs
JIOJDKHA OBITH 0€3 CMa3bIBaHMUS M HEMPOIIEYaTAHHBIX MECT, TOMapOK M UCTIPABIICHUH.

JomkHbl cobmronaThes cieaylomuye pa3Mepsl nojeii: sesoe — 30 MM, mpaBoe — 15 MM (mmocie oOpe3ku
Kpail MoXeT yMeHbIIUThCA 10 10 Mm), BepxHee — 20 MM, HIKHee — 20 MM.

Kaxnmyto rmaBy TpeGyeTcs HauMHATh C HOBOTO JIHCcTa. KaXkaas riiaBa HaunHaeTcs co cioBa «[ aBay, 3aTem
mUQpel (MCTIONB3yeTCsl CKBO3HAsi HyMepalus IJIaB Bo Bceil pabote). I maBbl, pa3aensl, HOApa3Aeibl, TyHKTH U
HOJIYHKTBI CIEAYeT HyMepoBaTh apaOCKUMHU IM(paMH U 3alUCBhIBaTh C a03aIl[HOI'O OTCTyIa, B KOHLE HOMepa
TOYKA HE CTaBUTCS. [ JIaBBl JOKHBI UMEThH MOPSAIKOBYIO HYMEpAIMIO B MpeJesiax BCEro TeKCTa JUcCepTaluy, 3a
UCKITIOYCHHEM TPUIOKEHUN. 3ar0JI0BKY MOATJIAB cIeAyeT BHIIOIHITE C HOBOTO ab3ala ¢ mponucHoOi OyKBbI Oe3



TOYKH B KOHIIE, HE TIOAYEPKUBAsi, NCIONB3Ys BRIPAaBHUBAHKE (BBIKIIIOUKY) MO LIEHTPY.

3arooBKM M TON3aroJIOBKM OOBIMHO BBIJENSIOTCS TONYKUPHBIM MpUPTOM (IOMycKaeTcsi medyaTh
3aroJIOBKOB M TI0/I3ar0JIOBKOB 0oJjiee KPYIHBIM, MOJYXUPHBIM mpudToM Arial), BO3MOXHO HCIIOJIB30BaHHE
KypCHUBHOTO HauepTaHus. [lepeHOCH CIOB B 3aroyioBKax HE AOMYCKAIOTCS, €CIH 3ar0JOBOK COCTOHMT M3 JIBYX
NPEISIOKEHUH, UX Pa3elsiioT TOUKoi. B konue 3azonoexoe mouka ne cmasumcsa! Illepenoc cnoe 6 3azonoskax
He donyckaemca!

Ecnu rnaBa cocrouT M3 OOHOTO pasgena, TO OH He Hymepyercs. Ecim pasnmen COCTOMT U3 OAHOTO
moJipa3ziena, TO OH Takke He HyMmepyercsi. Hanmmane ogHoro mospasaena B paszesne 3KBUBAICHTHO (DaKTHIECKOMY
OTCYTCTBHIO Pa3/ICioB.

KpacHnas cTpoka (0TCTyn mepBoi CTpOKH) 00513aTETIbHO JETaeTCs B Hayalle Kakaoro ab3ama (¢ oTcTynom
1,25-1,27 cM OT neBoro moJjsi cTpaHMIlel). JIns Haamuceld Ha MHOCTPAHHBIX S3BIKAX WCIIONB3YETCs JIATHMHCKUMA
mpudt. Pumckue mudpel Taxke mNedaTaroTCs JIATHHCKAM IIpudToM. BripaBHHBaHHME (BBIKIIOYKA) TEKCTa
ycranaBnuBaetcs «llo mupure ctpanuts. [lpyn Hanrcannn TekcTa paboTHI ciieyeT N30eraTh «BUCSIUX CTPOKY,
T.€. TIEPEHOCUTHh OJHY CTPOKY ab3ala Ha CIEAYIONIYI CTPAHWILY, WM 3aKaHYMBATH CTPAHUILy TOJIBKO OJHOU
CTpOKOH ab3ara.

B Tekcre MOXHO HCIIONB30BaTh MIPHUQTOBBIE BBIAENEHUS (pazMmep mpudTa, MONYKHPHBIA, KypCHUB),
cTapaiitech nzderathb «l1ogu€pkruBaHKEe CHMBOJIOBY.

Bce coxpaiuenusi, mpuBonuMble B TEKCTE€ pabOThI, JOJDKHBI OBITH pacIIM(pPOBAHBI, 32 HCKIIOUYEHUEM
HeOOIBIIIOTO YUCIIA OOIIETTPUHSATHIX.

Oneyarku, OMHUCKU, Tpaduyeckue HETOYHOCTH JIOIMYCKAeTCs HCHPAaBIATh HOAYUCTKOH WK
3aKpaliuBaHueM OeJI0l KpacKon (KOPPEKTOPOM TEKCTa) U HAHECEHHEM Ha TOM K€ MECTE MCIIPABICHHOIO TEKCTA.
He nomyckaroTcsi pyKONHCHBIE BKIAIKH U BKICHKH. ONEYaTKH, OMHUCKW, HETOYHOCTH HCIPABIISIOTCS TelIeBON
pyuxoii yepHoro 1Bera. OT/eNbHBIE CIIOBA, HOPMYJIBI, YCIOBHBIE 0003HAUEHHSI pa3pelaeTcsl BIUCHIBATh B TEKCT
OT PYKHU Y4EpTEKHBIM MIPUQPTOM YepHbIM 11BeTOM. lloanucy u nosicHeHus K pUCyHKaM U rpad)ukam J0JKHbI ObITh
Ha JIMLIEBOU CTOpPOHE.

Hywmeparust ctpanuil Ipou3BOIUTCS BHU3Y, IO LEHTPY CTPAaHULIBI, apabckuMu udpamu, mpudTtom Times
New Roman, pazmepom 12 myHKTOB B mpejenax HIDKHETO MOJS ¢ TaKUM pacu€ToM, 4TOOBI JO KOHIIA HIDKHEH
CTPOKHM TEKCTa OCTaBajJoCh OKOJIO 1 cM (IIpM 3TOM OOBIYHO PACCTOSIHHE OT Kpasl CTPaHUIBl JI0 HIKHETO
kojiontuTyna (B mporpamme Microsoft Word) cocraBnser 1,27 cm). Ilpu HymepalMu CTpaHHI[ HE CleIyeT
NPOCTAaBJIATh THPE U JIPYTHE 3HAKH MPETTUHAHUSL.

[Ipu sToM mepBasi, BTopasi CTpaHUIA HE HyMEPYIOTCSA, TO €CTh HyMepauus HaYHMHAETCS CO CTPaHHIIBI
«Conepxxanue» ¢ nudpsl «3». Crpanuiisl ¢ HazBanusaMu «[maBa | O630p nmuteparyps», «I'nasa || CobcTBeHHBIC
uccienoBanus» U «lIpunoxkeHus» He HYMEPYIOTCS U B OOLIUH CUET CTpaHUI] HE BXOAAT. TaOJMIIbI, CXEMBbI,
PAacIioNoKEeHHbIE HA OTHENIBHBIX JIMCTAaX, BXOIAT B 0OLIyl0 HyMmepauuio crpanun. [Ipm sToM Ha cTpaHUIax,
PaCTIOJIOKEHHBIX B aTbOOMHOW OPHEHTAIIMK HOMEP HE MPOCTABISETCS.

[lepeHocHI CIIOB O CIOTaM JeNatoTcs 0 BCeMY TEKCTY paboThl, KpOME 3arojIOBKOB.

Hns  wumocTpauMyd  TeKcTa pabOThl  JOMYCTUMO — MCIIOJB30BAaHHUE PHUCYHKOB, XHMHYECKHUX H
MaTeMaTH4YeCKuX GOopMysI, cXeM, AuarpaMm, Tabiull, ¢ororpaduii ¥ APYyroro WLIFOCTPAIMOHHOTO MaTepHaa.
Bech miurocTpaimoHHbIN MaTepual (TabauIbl, JUarpaMMbl H PUCYHKH) TOJDKEH B 00s13aTEIBHOM IMOPSAKE UMETh
Ha3BaHUS.

Wnmoctpauuu cieayer pacrojiaraTb B pad0oTe€ HEMOCPEACTBEHHO IIOCJIE TEKCTa, B KOTOPOM OHH
YIIOMHHAIOTCSI BIIEPBBIE, WM Ha clexymoomed crpanune. MmrocTpanuu, 3a HCKIIOYEHHEM HIUTIOCTPALH
NPUIOKEHUH, ClielyeT HyMepoBaTh apabCKUMHU ITUppamMu CKBO3HON HyMepaluei.

Pucynkn ™oryr ObITH BBINOJHEHBI B 4YEpPHO-OesioM WM LBEeTHOM BapuaHte. Dortorpaduu,
WITIOCTPHUPYIONIHE COOCTBEHHBIE UCCIIEIOBAHMS, MOKHO BKJICUBATh B PadoTYy.

[Ipu moaroroBke TekcTa pabOTHL, PUCYHKOB M TaOIWI[ HEOOXOAWMO OOecledYnBaTh PaBHOMEPHYIO
KOHTPAaCTHOCTh U YETKOCTh UX N300paKeHNUs, N30eTraTh MEJIKUX, MAIOPa3InNUUMBIX JeTajIeH.

Bce mmmocTpanuy TOIDKHBI BRIIOTHATBCSA HA CTAaHAAPTHBIX JHCTaX ¢Gopmara A4 M pa3meriaTbes Tak,
4yTOOBI X OBLIO YIOOHO BHIETH 0€3 MOBOPOTa padoThl. B ciydyae GONbIIMX HIUTIOCTPALMA, €CIH MOBOPOT PadOTHI
HEU30eKEeH, pa3MeleHue Taduibl, hororpaduu, rpaduka 1 T.J1. HAZO OPUSHTUPOBATH TaK, YTOOBI I IIPOCMOTpa



WUTIOCTPAMK AUIUIOMHAsE paboTa pa3BopavynBaIach 0 YaCOBOH CTPEJIKeE.

[Ipu pa3menieHny WITIOCTPAMK HE JOMYCKAIOTCS «pa3pbiBb». ECU Ha cTpaHMIlE ¢ TEKCTOM BCE ke He
XBaTaeT MECTa Ul IOJHOTO pa3MeLIeHusl TaOIuIbl, 1uarpaMmsl, GoTorpaguu, puCyHka U T.1., TO UX CIEAYeT
MEPEHOCUTD Ha CIIEAYIOUIYIO CTPAHUILY.

He cnenyet mo tekcty paboThl IpUBOIUTH MOAPSA HECKOJIBKO TaONul, TpaguKoB, AMarpaMm H T.[., TaK
KaKk MOTYT BO3HUKHYThH 3aTPYJHEHHUS! NPH OINMCAHUHM COOCTBEHHBIX CYXIEHHH, BBIBOJIOB, IPEAJIOKEHUH II0
NpUBEACHHBIM HU(POBBIM TaHHBIM.

He nomyckaercst 3akaHuuMBaTh IVIaBy (NOAIVIaBY) WJUIIOCTpanued Oe3 IOCIEAYIOIIMX BBIBOAOB H
yMO3aKiIIoueHni. MmocTpauy He pa3MeniatoTcsl BO BBEICHHH U BEIBOJAaX paboTEhI.

WUnmoctpauuu, mpu HEOOXOIWMOCTH, MOTYT HMMETh HAaWMCHOBAHUS M TOSCHUTENBHBIC JaHHBIC
(moapucynouHbIH TeKCT). [Ipn aTOM nomyckaeTcst ymMeHsIenne mpudra tekcra 10 12 myHkToB. CI0BO «PUCYHOK»
Y HaMEHOBaHWE MOMEIIAIOT MOCIe MOSICHUTENBHBIX JaHHBIX M PacoNaraiT cieayloummM oopa3zoM: Pucynok 1
wi Puc. 1 — Buemnuii Bua npenapara.

Wnmioctpanuny, 3a HCKIIOUEHUEM WUTIOCTPalMi MPUIIOKEHUH, ClielyeT HyMepoBaTh apabCKUMH U pamu
B TIpesieniax Bced pabothl. Ecau B paboTe TOIBKO 0JJHA WILTFOCTPALIUS, TO OHA 0003HAYAETCS «PUCYHOKY.

Hudporoit martepuan gomkeH oGopMisTeCs B BUAe Tabmuil. TabmuIly ciemyeT BBIIONHATH B paboTe
HETOCPEICTBEHHO IMOCJIE TEKCTa, B KOTOPOM OHA YIIOMHUHAETCS BIIEPBBIE, WM Ha CIeNyIoIel cTpanuiie. Taomuist
clielyeT HyMepoBaTh apaOCKMMHU IudpaMyd TOPSAKOBON HyMmepamued B mperenax Bceil paborel. Haspanwue
TaOJMIIBI CIIEAYeT pa3MeliaTh HaJl Tabnuiel ciaeBa 0e3 ad3alHOTO OTCTYyIa B OAHY CTPOKY C €€ HOMEPOM depes
tupe. Hag Ha3BaHueM 1o mpaBoMy Kparo yKa3blBaeTcst Homep TaOnuiel, HarpuMep: «Tabnuma 1». Eciu B pabote
oJlHa Ta0nHIa, TO OHa OJbKHA 0003HadaThes «Tabmumay. [Ipu mepeHoce yacTu TabIHIBI HA3BaHHE TTOMEIIAIOT
TONIBKO HaJ| TIepBOi yacTh Tabmuibl. JlomyckaeTcss yMEHbIICHUE pa3Mepa MpU(Ta TEKCTa U MEXIyCTPOUHOTO
MHTEpBajia BHYTPH TaOMUIIBI. 3aroJoBKH TaOIHIBI KaK MIPABUIIO BRIACISIOTCS XKUPHBIM mpudToM. [Ipn mepenoce
TaOJIMLbI HA APYTYIO CTPAHULY CIEAYET BKIIOUUTH «II0BTOpATH Kak 3aroj0BOK Ha Ka)KI0H CTPaHUIE» B CTPOKE
3aroJjOBKOB, yepe3 «CBoWCTBa TaOIUIIBI».

VYpaBHeHus U QOpMyJIBl CIEAyeT BBIAEISATh U3 TEKCTa B OTAEIBHYIO CTPOKY. BhIlle m Hmke KaxIon
(hopMyIBI MM YpaBHEHHUsI IOJDKHO OBITH OCTaBJIEHO HE MEHEee OJJHOM cTpokH. [losicHeHus 3HaueHU CUMBOJIOB U
YHCIIOBBIX K03 (QUITMEHTOB cielyeT IPOBOAUTE HETIOCPEICTBEHHO 101 POPMYJIION B TOM XKe MOCIIeI0BATEIBHOCTH,
B KOTOpOW OHH JaHbl B (hopmyie. Brliie 1 Huke Kaxaoi GOopMyIibl JOJKHO OBITH OCTABJICHO HE MEHEe OJHON
CBOOOJTHOM CTpOKH. 3HAYCHUE Ka)JIOTO CHMBOJIA ¥ YHCIOBOTO KO (HIIMEHTA CIEYeT aBaTh C HOBOH CTPOKH.
[lepByro cTpOKy MOSICHEHUs] HAUMHAIOT CO CJIOBa «rae» 0e3 nBoerouns. Eciu ypaBHeHHE He ymemiaeTcsi B OJHY
CTPOKY, TO OHO JIOJDKHO OBITH TMEPEHECEHO MOCie 3HaKa PaBeHCTBA (=) MW MOCie 3HAKOB IuTioc (+), MUHYC (-),
YMHOXEHHS (X), IeNeHus (:), WM APYTUX MaTeMaTHYeCcKUX 3HaAKOB, MPUYEM KOHEUHBIN 3HAK B HaYaJIe CIeNyromen
CTPOKH HOBTOPsIIOT. POpMyIIBl B paboTe ciienyeT HyMepoBaTh apaOCKuMu 1udpaMu MOpsSAKOBOH HyMepauuei B
npezenax Bceld paboThl, THO0 pasjesna B KPYTIIbIX CKOOKax B KpaifHEM MPaBoOM IMOJIOKEHHU Ha CTPOKE.

Jis m3o0pakeHUsT MareMaTHYecKux (OopMyli, CHMBOJIOB IUIFOC-MUHYC (%), rpamycoB (°) u T.II.,
UCIIOJIb3YETCSl BO3BMOXKHOCTD «Bcmaska cumgonosy (nporpamma Microsoft Word).

dopmyIibl, TOMENIaeMble B MPHIOKEHUH, JOJIKHBI HYMEpPOBaThCsl OTAEIbHON Hymepammed apaOcKuMu
mudpamu ¢ 100aBIeHUEM NIepe Kax a0 uudpoit 0003HaYeHNs TPUIIOKEHHS, HarpuMmep, ¢popmyina (B.1). Eciu B
pabore npuBeneHa oHa popmya, ee Hymepytort (1).

B kypcoBoii pabore AOMYyCKAarOTCS CCBUJIKM Ha 3aKOHBI, CTaHAAPTHI, TEXHUYECKHUE YCIOBUS U ApYIrHe
JOKYMEHTBI IIPH YCIIOBHH, YTO OHH ITOJTHOCTHIO U OJHO3HAYHO OIPEIEIISIOT COOTBETCTBYIOIINE TPEOOBaHUSI.

Ji1st n300paXKeHHs CTPYKTYPHBIX XUMUYECKUX (OPMYIT UCTIONB3YIOTCS CIIEIUATU3UPOBAHHBIE TPOTPAMMBI
— penakropsl Gpopmyin (Hanpumep, 1SIS Draw).

B TekcTax Ha pyccKOM S3bIKE W JIIOOOM JIPYrOM, B KOTOPOM B KauecTBe aaBUTa HCIONB3YeTCs
KAPHWJUTUIIA, TIPUMEHSIIOT «IapHbIC KaBBIYKW», JJISI aHTIHICKOTO U JIPYTUX SI3BIKOB, B KOTOPBIX HCIIOJIB3YETCS
JATUHCKUHM MPUPT UCTIONb3yIoTCs "aHrInicKie KaBbaKU''. Jleduc B CI0KHBIX cI0Bax HE OTAEISIEeTCs mpodeaaMu
(HampuMep, OKUCINTENIbHO-BOCCTAHOBUTENbHAS). THpPE MEX Yy CI0BaMH IIPOoOeIaMH OTIENIAETCS.

B nenom pekoMeHayeTcs pu KOMITBIOTEPHOM HaOope BHUMATENBHO CIEIUTD 33 YKa3aHUSIMU, BHOCUMBIMH
B TEKCT IPOTPaMMHBIM 00€CIIEYCHNEM, 3TO IIOMOXKET BOBPEMsI HCTIPaBUTH opdorpadgudeckue U MyHKTyalnoHHbIE



OIINOKH.
TpanunuroHHo, paboTa 3aKaHYMBACTCS YUCTON HE3AMOJHECHHON CTpaHUIIeH
KypcoBast paboTa crimBaeTcs ¢ TOMOIIBIO TTAITKA-CKOPOCIITUBATEISI T TIOMEIIAIOTCS B TANKYy ¢ daiiiamu.

PersiameHT npeaocTaB/ieHUus1 KypcoBoOi padoThl Jisl IPOBEPKHU B CHCTeMe «AHTHUILIATHAT

1. OOyuatommiics, He MeHee 4deM 3a 10 paboumx mHEH MO 3amUTHl KypCOBOW pabOTHI MPEIOCTaBISET
PYKOBOJHTEIIO JIEKTPOHHYIO BEPCHIO 3aKOHYEHHOW KypCOBOM PaOOTHI.

2. KypcoBasg pabora, odopwieHHas ¢ HapyWICHUAMH METOJMYECKUX YKa3aHWH 110 BBIIOJIHEHHMIO,
CYLIECTBYIOLINX TpeOoBaHUH MO oopMIIeHUIO U TpeOOBaHUI K HaMMEHOBaHMIO (Daiina K MpOBEpKE He
JIOITyCKAaeTCsl.

3. PykoBojuTenb, yOeIUBIINCH, YTO paboTa 0pOpMIICHA IPABUIILHO U COOTBETCTBYET TPEOYEMOMY YPOBHIO
B CUCTEME «AHTHIUIArHAT», OTIPABIAECT (aiiil MM KOHTPOJIMPYET OTIPABKY 00YUYarOIIUMCs], TOCPEICTBOM
3JIEKTPOHHOM MOYTHI Ha e-mail ¢ MOMEeTKOW B IHOJe «TeMay - aHTUmaruar. I[lpu 3ToM HauMeHOBaHHE
(haitna B 0053aTEIIEHOM TIOPSIIKE UMEHYETCSI — (paMuIIist, BUI paObOThI, UCIHUIUINHA, B JopMaTe YKa3aHHOM
B oOpasue — MiBanos_ BKP, lIBaHoB_kypcoBasi AHaNIUTHY X WM.

4. Ilocne momy4eHus: OTBETHOI'O MUCHhMA C YKa3aHHEM IOJIOKHUTEIBHOTO pe3yjibTaTa U3MeHeHus B daiii ¢
padoToii GosbIle HE BHOCATCS.

5. ®aiin ¢ kypcoBoil paboToOil 00ydJarOIMUIICS CaMOCTOSITENFHO pPAacIlieYaThiBaeT M pa3MellaeT B Marke-
ckopocmrBarene win (paitnoBoit mamnke. [locie wero obydaromumcs Ha Kadeape moxyqdaeTcs OTMETKa Ha
JII/IHCBOﬁ YaCTU TUTYJIBHOI'O JIMCTA.

6. B cmyuae BBEISBICHHUS pPacXOXKIEHUN MEXIy COAEPKUMBIM (paiiyia W pacrieyaTaHHBIM BapHaHTOM PadoTa
cHUMaeTcsl ¢ 3amuThl. OTBETCTBEHHOCTh M KOHTPOJIb 38 COOTBETCTBUEM JISKUT Ha pykoBoautene. K
3alIUTE JIOMYCKAIOTCSl TOJILKO KYPCOBBIE pabOTHI, 3aperMCTPUPOBAaHHBIC Ha Kadeape Kak MpOIIe/IIne
MPOBEPKY, NOIYYMBIINE COOTBETCTBYIOLIYIO OTMETKY Ha JIMLIEBON YaCTH TUTYJIBHOI'O JIUCTA.

3amuTa KypcoBoii padoTsI

3amuTa KypcoBoit paboThI IPOBOAMTCS B 4 CEMECTPE B IIPUCYTCTBUU KOMUCCHU TIperoaBaTesicii kageapsl.
Jly1st 381U ThI CTYIEHT TOTOBUT JNokiaz (Ha 7—10 MyH) U MyJIbTUMEIUIHYIO TIpe3eHTaIMI0. B mokmane uznararorcs
OCHOBHBIE pe3ynbTaThl pa0oThl. [lo okOHUaHWM JOKJIana CTyIEHTY 3a;aroTcs Bompockl. OTBeuyas Ha BOIPOCHI,
CTYJICHT MOXET TOJIb30BaThCs KYPCOBOM pabOTOM, MPUBOIUTH COJCPIKAIIMECS B HEW JaHHBIC WM IIUTHPOBAThH
OT/IETbHBIE TTOJI0KECHUS.

Ilpu oreHke KypcOBOW pPabOTHI YYMTHIBACTCS, HACKOJIBKO PE3yJbTaThl pPadOThl COOTBETCTBYIOT
MOCTABJICHHBIM IIEJISIM, YYUTHIBACTCS YMEHHE CTYAICHTA O0CTOSITEIBHO U YETKO JIOJIOKHUTh PE3yJIbTaThl KYPCOBOM
paboThl, a TaKke TOJHOTa OCBEIIEHUS IIOCTABIEHHBIX BOMPOCOB U IMIPEICTABICHHAS MYJIbTUMEINIAHAS
npe3eHTanus. [IpuHuMaeTcs TakkKe BO BHUMAaHHUE TMOJIHOTA M MPABHIILHOCTH OTBETOB Ha 3a/IaHHBIC BOIPOCHI.
OI1ICHUBAIOTCSI KYPCOBBIE PabOTHI M0 CYNIECTBYIOIIEH B By3e OayuibHO-peHTHHTOBOM cucteme (oTnuno (86-100
OaoB), xopomo (71-85 GawtoB), yaoBierBopuTenbHO (56-70 0anioB), HEYAOBIETBOPUTENIBHO (<55 GamioB).
OreHKa 3a KypCOBYIO 3a00TY BBICTABJISCTCS B 3aU€THYIO KHIDKKY. CTYZCHT, HE BBIIOJHUBIIMNA KYPCOBYIO pa0doTy
M0 HEYBAXUTEIHHOW IPUYUHE, CUUTACTCS HMMEIOIUM aKaJeMHYECKYI0 3aJI0JKEHHOCTh. Jlyuline KypcoBbIe
paboThl MOTYT OBITh MPEACTABICHBI HAa CTYJICHYECKYIO0 HAYYHYIO KOH(EPEHIIUIO, IPYrHe HayudHO-ITPAKTHUECCKUE
KOH(EpEeHLINH.

C MeTOAMYECKUMH yKa3aHUSAMH 110 BBITOJHEHUIO U O(OPMIICHHUIO KYPCOBON PabOTHI KaXKABIH CTYJICHT
MOKET 03HAKOMHThCS Ha caite aucTaHimonHoro ooydenuss COI'Y mmomanka cuctembl «MOODLE» mo
cepuike: http://Ims.nosu.ru/.

VYyebHas nurepaTypa ¥ METOJIWYECKUA MaTepuas MO OPraHU3alMH CaMOCTOSITEIIBHOW PaboThI

CTYJICHTOB OTpPaXXCHbI B pabodyell mporpamMme TUCIMILIMHBI «AHATUTHUYECKAs XUMUS» W Ha CalTe
muctanironHoro ooydenus COI'Y momanka cuctembl «MOODLEY mo cepuike: http://Ims.nosu.ru/.



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

8. OueHoYHbIE CpeACTBA JJISI TeKYUIEro KOHTPOJISI yCIeBAeMOCTH, Py0e:KHOW aTTecTanMu u
NPOMEKYTOYHOM aTTeCTALMHU 110 UTOraM OCBOCHHUS TUCHUIIMHBI.
Kputepun ouenuBanus KommneTeHIMH (HOPMHUPYIOTCS Ha OCHOBE OaluIbHO-PEHTHHIOBOM CHCTEMBI C

MOMOIIBI0 BCETO KOMIUIEKCA METOJAMYECKUX MATEPHUANIOB, ONPEACNAIONIMX MPOLEAYpPhl OLICHUBAHMS 3HAHUM,
YMEHHIA, HABBIKOB U (MJIN) OTIBITA JIEATEIFHOCTH, XapaKTePU3YIOIINX JaHHBIHN dTar (HOpMHUPOBAHUS KOMITETEHITAH.

8.1. OueHounble cpeacTBa J1JIsl MPOBeIeHNs TeKYILIero KOHTPOJIA yCIeBaeMoCTH
Texywuti konmpons. llompazymeBaeT OIEHKY YpOBHS TEOPETHUECKOrO0 H3yUeHUsS MaTepuana, Tak U
JKCIICPUMEHTAIBHON paboThl B JnaboparopHoM mpakThkyme. OIGHKa CTYACHTa CKJIAJIbIBACTCA U3 0alIoB,
MOTyYEHHBIX MTPH BHITIOTHEHUH J1a00paTOPHBIX 3aHITHN, HHANBUAYAIBHBIX 33/I1aHAH, y9eOHO-MCCIeA0BaTENbCKIX
padot (YUP), 3amutsl mabopaTopHBIX pabOT, TECTOB, KOHTPOJIBHBIX pabOT, JOMAIHUX MHCBMEHHBIX PadoT,
KOTOpBIE SBISIFOTCSI 00SI3aTENFHBIM JJISI BCEX CTYIAEHTOB. Pe3ynmbTaThl TEKYIIET0 KOHTPOJSA CIIy)KaT OCHOBaHHEM
JUTSL BRICTABIICHUS OLIEHOK B BEJOMOCTH KOHTPOJIBHBIX HENlENb (aTTecTaluii) Ha QaKyIbTeTe.

Kputepun ¢opmupoBanus 6a1JbHON CTPYKTYPbI OLEHKH

®opma KOHTPOJIA MuH. K01-BO Makc. Koa-BO
OanoB OamoB
Tekymas olieHKa CTyZieHTa B TeueHue 1-8 Hellenn COCTOUT u3: 13 20

- BBIITOJTHEHHUE MMCHbMEHHBIX TOMAITHUX 3aaHUH [T0 TEMaM 3aHATHH,
WHAWBUIYAJIbHBIX 3aaHUN U CAMOCTOATEIILHOM Pab0ThI (KOHCIICKTOB)
(6) 66

- IOATOTOBKA U OTBETHI Ha MabopaTopHbix 3aHsaTusax 0,6 6@ 7 =3,506

- BBITIOJIHEHHE U 0(hOpMIICHHE PEe3yIbTaTOB JIA0OPaTOPHBIX PaboT —

0,5007=350
1-s1 pyOexHas KOHTposbHas paboTa (KOMIBIOTEPHBIN TECT) 12 15
Texymias oneHka cryaenTta B TeueHue 10-17 Helenu cocTouT us: 13 20

- BBINIOJIHEHHE MMCHMEHHBIX JOMAIIHUX 3aJaHuil 110 TeMaM 3aHSATHH,
WH/IMBUIYaIbHBIX 38JJaHAN U CAMOCTOSITEIBHOM PadOThI (KOHCIIEKTOB)
(8)-66
- IOITOTOBKA U OTBETHI Ha nabopaTopHbix 3aHsaTHax 0,6 6@ 7 =3,506
- BBITIOJIHEHKE U 0(hOpMIICHHE PE3y/IbTaTOB JIA00PATOPHBIX PadoT —
0,6607=356

2-51 pyOeskHast KOHTPOJIbHAs paboTa (KOMIIBIOTEPHBIN TECT) 12 15

CTy,ZI@HT, HpOHYCTI/IBHH/Iﬁ 3aHATHUC, UMCCT MIPABO OTYUTATHCA 110 MPONMYIICHHBIM TEMAaM.

Ilpumep eonpocoe 01sa no020moeKu K 1a0OPAmMopHOMY 3aHAMUIO
o Teme «O01ue TeOpPEeTUIECKHE OCHOBBI aHATUTUYECKOH XUMUH.
Peaxiuu komiekcooOpazoBanus. PaBHoBecus peakiyii KOMILIEKCOOOpa30oBaHUs»

1. OcHOBHBIE IPU3HAKY KOMIUIEKCHBIX COCAMHEHUM.
2. Knaccudukariyst KOMIDIEKCHBIX COSTUHEHUM,
3. CBolCTBa KOMILIEKCHBIX COSIMHEHUI YCTOHYMBOCTD, PACTBOPHUMOCTbD, OKPACKa, JICTyUECTh.
4. Crynenvaroe komIuiekcooOpazoBanue. KoHcTaHTHI ycToiumBocTH (CTyneHuaThle W o0Omue). DakTopsl,
BJIUSIOIINE HA YCTOWYMBOCTH KOMILJICKCOB.
5. CxopocTh peakuuii KOMIUIEKCOOOpa3oBaHusl. XenaTHbIH AP QeKT.
6. Kimtaccudukanust opraHmIeckuX pearcHTOB U HX MPUMEHECHUE B aHAITU3E.
7. ®AT". AAT". Bousiaue ctpyktypbl OP Ha X cBOHCTBA.
8. XapakrepucTuka JJaOMILHBIX U HHEPTHBIX KOMILIEKCOB.
9. OxapakTepu3ylTe CKIOHHOCTh HOHOB K KOMITIIEKCOOOpa3zoBaHuto. IIpumepsr.



10. Mcnonp30BaHue pa3inuyusl B YCTOMYMBOCTH CTENEHEH OKWCIIEHUS METAJIOB TPUAZbl jKeies3a Uil aHan3a.

[IpuBecTu mpuMepsl U YpaBHEHUS PEaAKIIHA.
11. YkaxknTe OKpacKy pa3iIMdHBIX HOHOB U PEAKINU UX UACHTH(UKAIINH.

Ilpumep unousudyanvnozo 3a0anusn
o Teme " O0mKe TeopeTHIECKUE OCHOBHI aHAIUTHYECKON XUMuH. KHCIIOTHO-OCHOBHOE PaBHOBECHE B
MHOTOKOMITOHEHTHBIX cUcTeMaX. bydepHbie pactBopbl. ['unponu3 conein»

Bapmnanr 1
1. JlafiTe XapakTepUCTHKY U MPUBEANTE MIPUMEPHI CHCTEMATHYECKOTO B IPOOHOTO Xo/a aHanu3a. [Ipenmoxure
CXeMy pasJenenus cMecH, cocroseit u3 NHs" Ag*, Pb?".
2. Ha ocHOBe pa3nuyHBIX TEOPHI KUCIIOT U OCHOBaHMA oxapakTepusyire cBoiictBa AlCls.
3. TlokaxxuTe MyTH CMEIIEHUS PABHOBECHUS pEaKkIMy THAPOIIM3a XJIOPHIA AMMOHHUSL.
4. BwiBeaure Gopmyny BeraucieHus pH aneratnoro oydepa.

IIpumep KonmponwvHol padomul
o Teme «OO01Ire TEOPETHUECKIE OCHOBBI aHATUTHYECKOH XUMHUU. KHCIIOTHO-OCHOBHBIE PABHOBECHS M UX POJIb
B aHAJUTUYECKON XUMHUID»

BapuanT 1
1. PaccunraiiTe MONSpHYIO KOHIEHTpanuio opomuaa kodansta (1) B pactBope (mi. 1,182 r/cm®) ¢ maccoBoit

noneit conu 18%.

2. MonsipHas KOHICHTpalMs OKHUCIUTENsS B pactBope paHa 0,025 wmoaw/in. Onpeaenure MOJSAPHYIO
KOHIICHTPAIINIO SKBUBaJIeHTa okuciuTels B peakun: KMnOs+H20,+H>SO4—MnSO4+ ...

3. Beruucimre pH canTUMONSApHOTO pacTtBopa ykcycHon kucnotsl (K,=1,74-107).

4. Paccunraiite crenens rugponusa 1 pH B 0,18 M pactBope O6pomuna ammonus. CocTaBbTe ypaBHEHHS

TUPOIIH3a COJIM B MOJIEKYJIIPHOM M MOJIeKy 1apHo-uonHOoM Buje. Ko(NH3)=1,76-107.

Ipumepnoe cooepiricanue yueono-uccnedosamennckoi pavomst (YUP) no o6napyscenuto Kamuonoe
(Kucnomno-wienounasn Kiaccugpuxauus) u anuonoe 1-3 zpynn é pacmeope
B kaxmpiit BApHaHT BXOASAT pa3HbIE MOHBI U3 BHIIECTIEPEUHCICHHBIX Pa3/eioB.
1.  Karuons! 1-3 rpynm: Sr?*, Ba*", K*, Li*, Na*, NH,*, Ca?*, Ag*, Pb?*, Hg,*".
Karunons 4-6 rpymm: Fe3*, Fe?*, Mg?*, Mn?*, Bi**, Ni?*, Co?*, Hg?*, Cd?*, Cu?*, AI**, Zn?", Cr3*.
3. Anwmonsl 1-3 rpynm: SO4%, S%, SOs%, COs%, POs*, NOs,, NO2,, CH;COO:, CI, Br, I.
YuyeOHas uccienoBarenbckas padbora cryneHToB (YUPC) «AHanm3 cyxoro BeliecTBa»: CMECh KAaTHOHOB

1-6 rpynn 1 annoHoB 1-3 rpymi.

N

8.2. OneHouHbIE cpeacTBA AJIs NPOBeeHNs Py0e:KHOM aTTecTAllNH
Ilpumepot mecmogwvix 3a0anuit 0131 KOHMPOAA 3HAHULL
bygepnvie pacmeopol na pH
HE BIIUSIOT
yBennuusaroT pH
ymeHbmatoT pH
COXPAHSIOT MOCTOsSIHHOE 3HadeHne pH

Kakas meopus sensemcs s1eKkmpouHou?
Teopus AppeHuyca



teopusa Jlprouca
teopusi [Iudaropa
teopust bpencrena — Jloypu

Oxpawusarom becysemnoe niams 20peiKu 8 KUPNUYHO-KPACHBIU YEen KAMUOHbL
KaJIbLIHUs

JIATHSA

JKenesa

ATFOMHAHUS

Kamuonwr cmponyus oxpawusaiom becygemnoe niams 20peiKu @
KapMHUHOBO-KpPAacHbIH LIBET

rory0oii 1IBET

(hromeToBBI  IIBET

JKeJITBIN IIBET

Kaxas koncmanma npumensiemcsi 6 pasHogecuu 0CadoK- pacmeop
JFCCOIHAIIAN

MIPOU3BEAECHUE PACTBOPUMOCTH

HECTOMKOCTHU

TUAPONIH3A

Kaxas xoncmanma npumensemcs 8 KUCIOMHO - OCHOBHOM PABHOBECULL:
HOHU3AINN

MIPOU3BEICHUE PACTBOPUMOCTH

HECTOMKOCTH

YCTOHYMBOCTHU

Paccuuraiite pPOH 0,1 M pactBOpa 6pOMOBOZOPOIHON KHUCIOTHI
1

8

3

13

Paccuumaiime pOH 0,01 M pacmeopa x10po6000pooHOU KUCIOMbl
12

8
7
14

Paccyumavime pH 0, 01 M pacmeopa cuopoxcuoa xanus
10

2

11

12

Paccyumavime pH 0, 1 M pacmeopa 2udpoxcuda kaius
1

10
2



13

Haszosume cneyuguyeckuii peakmug Ha Kamuon amMmMoHUs
peaxtuB Heccnepa

peaktuB 'puHbsapa

peaxtus Uyraesa

peaktuB MIIbUHCKOTO

Hasoseume cneyuguueckuii peaxmue na kamuow nuxens (11)
peaktus 'puHbsapa

peaxtuB Heccnepa

peaktuB Uyraena

peaktuB MbUHCKOTO

CkoJibko JJIEKMPOHO6 npuHumaen OKUCiumenlb 6 peaKkyuu
HNO; +KMnO4 + H,SO4 = HNO3+MnSO4+K,S04+H,0
3

7
5
8

CKO]ZbKO IJIEKMPOHOB Omaaem soccmaHoesumellb 6 peakyuu
HNO,; +KMnQO4 + H,SO4 = HNO3+MnSO4+K>SO4+H,0
3

7
2
8

Kamuouwt kobanvma oxpawusaiom nepivl 8
CUHUH IIBET

JKEJITBIN IIBET

KPAacCHBIH LIBET

3€JIEHBIN 1IBET

Kamuonwvr kaomus okpawusaom nepivl 8
CUHHH LIBET

JKEJITBIN IIBET

KpacHBIH [IBET

3€JICHBIN I[BET

Humpam - anuon no karaccugpuxayuu bynzena omnocumes x ... epynne
IIEepBOM

BTOpOi

TpeThe

4eTBEPTOU

Conesoti a¢hhexm — amo
pacTBOpeHHE ocaaKa
HOJTy4CHHE paccoia



BBINIAZIEHUE OCAKA
o0Opa3oBaHHe KOJIIOU A

Kamuonwt no ceposodopoonoii knaccugurayuu pazoenenvl Ha ... Spynnvl
TpH

SITh

IeCTh

4eThIpe

Kaxue xamuonvi MOXNCHO onpedeﬂumb C nomMouvblo peakmuea ‘Jyeaeea
Ag*
Fe*2
Ni+2
Ca+2

Kaxue noHBI MOXKHO OTIpEAETUTh ¢ TOMOINEI0 rekcarnuanodeppara (1) xamms
Fe*

Cu+2

NH4*

COsz'

Pacmeopumenu, npucoedunsiiowjue npomonusl, HA3vLIBAIOMCS
anPOTOHHBIMH

MPOTOTCHHBIMU

POTO(GHIBLHBIMU

aM(pHUNPOTOHHBIE

Pacmeopumenu, oopasylowue npu UOHU3AYUU NPOMOHDL, HA3bIBAIOMCS
anpOTOHHBIMHU

NPOTOTEHHBIMU

npoTO(OMIEHBIMU

aM(pUIPOTOHHBIE

Tepeuuciume pacmeopument, OMHOCAUWUECS. K ANPOMOHHBIM PACMBOPUMETAM
KCHJION

METaHOJ

(henon

3TaHOJ

Iepeuucnume pacmeopument, OMHOCIWUECS, K KUCTIOMHBIM PACMBOPUMETIM
TUPOJT

(henon

TOJTYOIT

aMMHaK

B xomnnexcHvix coeounenusix c6s3b mexncoy KOMNIEKCooopazoeamenem u iueanoamy OCyujecmesnemcs no
MEXaHU3MY

HOHHOMY

JIOHOPHO-aKIIEITOPHOMY

CBapOYHOMY



0000IIECTBICHHS DIIEKTPOHHON Taphl

Cnocobnocme aueandos Kk 06paz08aHuto KOOPOUHAYUOHHOU C8513U HA3bIBAIOM
JIEHTaTHOCTBIO

CTENEHBIO OKUCIEHUSA

BOCCTAaHOBHUTEIEM

OKHUCJIUTEIIEM

Coenacno npasuny Hyeaega 6onee ycmouuusblmMu A6IAI0MCSL
KOMILJICKCHI C IIECTUWICHHBIMH IIUKIaMHU

KOMIUIEKCHI C YeTHIPEXUIICHHBIMH IUKJIAMHU

KOMIUICKCHI C TPEXWICHHBIMU ITMKJIAMU

KOMIUIEKCHI C BOCBMUYJICHHBIMH IIAKIIAMHU

Ilepeuens éonpocos k 1-oil pydercnoii KOHmMpPOIbHOU padomaul
(Komnvlomepnoe mecmupoeanue) — 3 cemecmp

1. Tlpenmer aHanUTHYECKOW XUMHH, €€ CTPYKTypa H 3HaueHHe. METOJOJOTHYEeCKUEe aCTICKTHI
AHAINTUYECKON XUMHH. BHUIBI 1 METO/BI aHAIH3a; SIIEeMEHTHBIN, ()yHKIIMOHANBHBINA, U30TOITHBINA, MOJIEKYIISIPHBIH,
(ha30BbIil. MaKPO-, MUKPO- U YIBTPAMHUKPOAHAIIHU3.

2. OcHOBHBIE THUNBl XMUMHUYECKHX pPEaKUWi B  aHAINTHYECKOW XHMHHU:  KUCJIOTHO-OCHOBHBIE,
KOMITIEKCOOOPa30BaHKs1, OKUCIICHIS-BOCCTAHORTIEHHSL. VICTIONE3yeMble IPOLIeCChl: OCAKICHUE-PACTBOPEHHE, SKCTPAKLIHS, COPOLIHSL
KoHcTaHTs! paBHOBECHS peakiiiii 1 rporieccoB. COCTOSIHUE BEIIECTB B MACATBHBIX U peaTbHBIX crcTeMax. | loBenieHre 3eKTponToB
Y HEWIEKTPOJIUTOB B pactopax. Koadpuimentst aktvBHOCTH. KOHIIEHTpAIIMOHHBIE KOHCTAHTHL.

3. CkopoCTb peakiuii B XMAMHIECKOM aHalli3e. brICTphle 1 MeIeHHbIE peaKIu

4. KucnotHo-ocHOBHBIE peakiu. CoBpeMeHHbIE MPECTaBIeHNs 0 KUCIIOTaxX M ocHOBaHusX. Teopun bpencrena
— Jloypu, JIptouca, Appenuyca. KucioTHeie 1 OCHOBHBIE CBOMCTBA PacTBOpUTENEH. BiusiHre nprpoIbl pacTBOPUTEILS
Ha CHITY KUCIIOT M ocHOBaHWiA. Husermpyrormii u g depentmpyrommii 3ddekt pactBoputens. BydepHsie pacTBopbI 1 1X
cBotictea. bydepHas emxocts. Berarcnenne pH pactBopos.

5. [Ipoueccsl ocaxkaeHus U coocakaeHusl. PaBHOBecHe B cucTeMe pacTBOp — 0CaJ0K. MeTobl OcaXIeHUS
U coocaxaeHusa. IIpuMeHeHHe HEOPraHMYECKMX W OPraHMYECKHUX peareHToB s ocaxaeHus. CrocoOsl
pas3zieneHusl IMyTeM YCTAaHOBJICHMS pAa3lUYHBIX 3HaueHWHd pH, oOpa3oBaHMs KOMIUIEKCHBIX COCOUHEHHH H
npumenenuss OBP. ['pynmoBbie peareHTl W TpenbsBIsIEMble K HHUM TpeOOBaHHSA. XapaKTepUCTUKU
MaJIOpaCTBOPUMBIX COEAMHEHHI, HAN0O0JIee YacTO UCTIONIB3YEMBIX B aHAIN3E.

6. 3amaun u BEIOOp MeTOAa OOHAPYKEHUS U MICHTU(PUKALMH XUMHUYECKHX COCJUHEHHUH, aTOMOB, HOHOB.
JpoOHblii u cucremarnyeckuii aHanu3. Ouszndeckrne MeToIbl OOHAPY)KEHUS ¥ UIEHTH(OUKAIMH HEOPTaHUIECKUX
M OPraHWYeCKUX BEIIECTB. MHKPOKPUCTAIJIOCKONMYECKUN aHaJIN3, MUPOXUMHUYECKUI aHamu3 (OKpalluBaHHUE
IUTaMEHH, BO3TOHKA, 0Opa3oBaHue nepioB). KanenbHblil aHamu3. AHAJIN3 pacTUPaHUEM MTOPOIIKOB.

Ilepeuens eonpocoe Ko 2-0ii pybercnoit KOHMpPOAbLHOU Padon bl
(KomnsromepHnoe mecmupoganue) — 3 cemecmp

1. OKuCIMTENHHO-BOCCTAHOBUTENBHBIE peakin. YpapHenue Heprcra, CTaHmapTHBIN U (hOpMATHHBINA TOTCHITAAL.
CBsI13b KOHCTAHTHI PaBHOBECHSI CO CTaH/IAPTHBIMH MTOTEHIMAIaMH. HaripaBiieHue peakimm OKUCISHNS — BOCCTAHOBIICHYIS.

2. Peakin koMIieKkcooOpa3oBaHust. THIIBI M CBOMCTBA KOMILIEKCHBIX COCTMHEHHUH, UCTIONB3YEMBIX B AHATTUTIHIECKOH
xumvun.  Kraccudukamuss KOMIUIEKCHBIX — coemuiHeHn.  CTyreHJaTtoe KOMIDIeKcooOpasoBanue. KonmmuecTBeHHbIE
XapaKTePUCTUKM  KOMIUIGKCHBIX ~ COCIMHEHHWM, KOHCTAHThI YCTOWYMBOCTH, (YHKIMS 0Opa3oBaHusl, (DyHKIIUS
3aKOMILIGKCOBAHHOCTH, CTEleHb O00pa3oBaHWsi KoMIUlekca. TepMomvHamudeckas W KUHETUYeCKas —YCTOHYMBOCTD
KOMIUIEKCHBIX coeIMHEeHNH. TeopeTnieckre OCHOBBI B3aMMOACHCTBYSI opraHnieckux peareHToB (OP) ¢ HeopraHmieckumMu
voHaMi. BrmsiHIE Tpuposibl PyHKIMOHATEHO-aHATUTIYECKUX TPYII, UX PaCTIOIOXKEHHS, CTEPEOXIMIY MOJIEKYIT pearcHTa
Ha CEJICKTUBHOCTb €r0 B3aMMOICHCTBHS C HEOpraHW4ecKMMH HoHamMd. OCHOBHBIC THIIBI COCAMHEHHMH, 00pasyeMbIX C
yuactueM OP. XenaTel, BHy TPUKOMILICKCHBIE coeTMHEeHUSL. VcTonb30BaHne KOMITIEKCHBIX coeinHeHUI 1 OP B pa3nuyHbIX.



3. Meroapl 3KcTpakmmu. TeopeTndeckrne OCHOBBI METOMOB. 3akoH pacmupereneHus. Knaccuduxarms
IKCTPAKLIUOHHBIX MporeccoB. CKOpocTh KCTpakimu. Peskctpakuus. [Ipupoaa n xapakTepucTHKa SKCTPareHTOB.
Koncranter pacnpenenenus. Koaddumment pacnpenenenusa. CreneHb u3BiedeHns. DakTop pasaeieHUs.
KoadduumeHt koHIEeHTPUPOBaHHUSL.

4. Xpomarorpaduyeckue MeToAbl aHaiu3a. [loHATHE O TOABMKHOW U HEMOIBMXKHOW (pazax.
Knaccudukamus MeTomoB IO arperaTHOMY COCTOSIHUIO TIOJBM)KHOW WM HEHOABIDKHON (a3, mo mexaHusMy
paszaeneHus, Mo TEXHUKE BBINOIHEHU. CrocoObl MoTyyeHns: XpoMaTrorpaMM ((pOHTANbHBIN, BHITECHUTEIBHBIH,
3I0CHTHBIHN ). OCHOBHBIC ITapaMeTPhI XpoMaTorpaMMbl. KadecTBeHHBIH M KOJTMYECTBEHHBIN XpoMaTorpadmaecKui
aHaIN3.

5. Teopust u mpakTHKa MpodooTOopa ¥ mpodornoaroToBky. [IpencraBurensHOCTL TpoObL.  OTOOp MPOO TOMOTEHHOTO U
TeTeporeHHoro cocraBa. CrocoOBI TOMy9eHrs CpeHel TIpoObI TBEPIBIX, JKIJIKMX M Ta3000pasHbIX BEIIECTB; YCTPOICTBA H
TIPHUEMBI, UCTIONB3yeMbIe Ipr 3ToM. OCHOBHBIE CIIOCOOBI TIpeBozia Mpod B opMy, HEOOXOIMMYEO ISl IAHHOTO BUJIA aHAIM3A.
OcoOEeHHOCTH PasIoXKEHHS OPraHIIeCKUX coeMHeHHH. CriocoOBI YCTpaHEeH s 3arpsi3HEHHI 1 TI0Teph KOMIIOHEHTOB.

6. I'paBumeTprraeckuii MeTon aHam3a. [Ipsivbie 1 kocBeHHBIE MeTONIBL. Ocaku 1 MX cBoMcTBa. Kprcrammdeckne 1
amop(HbIe 0CAIKU. Y CIIOBHS UX MONTyYeHHS. 3aBUCHMOCTb CTPYKTYPBI OCajIka OT €T0 HHIUBUILYaIbHBIX CBOMCTB 1 YCIIOBUHA
OCaXIICHWS. 3arpsi3HEHHE OCaJka: COBMECTHOE OCAKIEHHE, COOCaKICHWe, mocneocaxaeHne. Ocaxmaemas u
rpaBumeTpuyeckast hopma TpeOoBaHuUs K TPaBUMETPHIECKOH 1 ocaxknaeMoi popmam. [lorpenHocty B rpaBUMETpUYECKOM
aHaym3e.

Ilepeuens eéonpocos k 1-oii pydescnoil KOHmMpPOILHOU padomaul
(Komnvlomepnoe mecmupoeanue) — 4 cemecmp

1.Knaccugpukanus MeToJ0B THUTPUMETPHUYECKOTO aHanu3a. VIcrmonp3oBaHWE 3aKOHA OSKBHBAJICHTOB H
CHocoOBl BBIpaKEHUS KOHLEHTpanuu. CyIHOCTh KWUCIOTHO-OCHOBHOTO THTPOBaHMS. TeopHs HHIMKATOPOB.
CranzapTsl IEpBUYHbIC U BTOPUUYHBIE, TPEOOBAHUS, IPEbSIBIISIEMbIE K HUM. TeopeTruuecKre OCHOBBI ONpeaeICHUH
NpU  alUIUMETPUYECKOM THTPOBAHMU. TeOpeTHdYecKHe OCHOBBI OINpENeieHUH MpH  aJKaTUMETPUYECKOM
TUTpOBaHUM. KpHBBIE KHCIOTHO-OCHOBHOTO THUTPOBaHMS M (DAKTOpHI, BIMSAIONIME HAa CKAYOK THUTPOBAHMA.
TuTpoBaHre MHOTOOCHOBHBIX KHCIOT. MeToa MUIIeTHPOBaHMS, OTAEIbHBIX HaBecok. Dukcanansl. OnpeneneHue
AMMOHMIHBIX COJIEN KUCIIOTHO-OCHOBHBIM METOJIOM.

2.]loHsTHE O KOMIUIEKCOHAX W WX HCIOJIB30BaHUE. TEOPETHUECKHUE OCHOBBI KOMIIEKCOHOMETPHHU.
WuaukaTopsl, IpuMeHsieMble B METOJle, UX MpuroToBieHue. OmnpeneneHne TOYKH 3KBUBaJIEHTHOCTH. KpuBbie
TUTPOBaHUS M (AKTOPHI, BIUSIOIIME HAa CKA4YOK TUTPOBaHMA. TeopeTndeckue OCHOBBI ONpEAENeHUI Npu
TUTpOBaHUM TpwiIoHOM «b». CranmapTuzanus pacTBOpPOB. BHIBI KOMIIIEKCOHOMETPUYECKOTO THTPOBAHHS.
[MpuBectn mnpumepsl. OmnpezaereHue TOCTOSHHONH JKECTKOCTH BOJbL. [IpuHIMN JedcTBUsS U BBIOOpA
METAJTIONHANKATOPA B KOMIUIEKCOHOMETPHUUYECKOM TUTPOBaHUH.

3.KoMIJIEeKCOHOMETPHYECKOEe OTpeAeTieHHe Kalbliud M MarHus IpH COBMECTHOM TMPUCYTCTBHUH.
Onpenesnenue BpeMEHHOH keCTKOCTH BoAbl. OnpeneneHne oomieil >kecTKocTr Bobl. OnpeneneHne OKUCIsIeMOCTH
BOJIBI.

4. XapaktepucTuka IepMaHTaHATOMETPHYECKOro MeToAa. llpuroTroBneHme W XpaHEHHE pacTBOpa
nepmaHranata kanus. CraHzapThl NEpMaHTaHATOMETPUM W TpeOOBaHMs, NperbsIBIsIEMble K HHUM. Buus
NepMaHraHaTOMETpUYecKkoro TuTpoBanuda. IlpmBectm mpumepsl. Omnpenenenue xenesa B comu  Mopa
MEPMaHTaHATOMETPUIECKIM METOJIOM.

5. XapakrepucTrka HooMeTpuueckoro merosa. Manukaropsl. [lpurorosienue craHgapTHBIX pacTBOPOB B
HooMeTpur U TpeOOBaHHS, IPEIbsIBIIsIEMbIE K HUM. BHJIbI 1iofoMeTpruieckoro TutpoBanus. [IpuBecTy mpuMepsl.
Kpussle TuTpoBaHus M (PaKkTOpHI, BIMSIOMIME HAa CKAa4OK TUTpoBaHus OmnpeneneHue Mead HOZOMETPHYECKHM
METOJIOM.

6. buxpomatomerpuueckoe THTpoBaHWe. lIpuroroBieHme W XpaHeHHE pacTBopa OMXpomara Kajws.
Onpenenenue xene3a B coar Mopa OMXpoMaTOMETPUIECKUM METOAOM.

Ilepeuensv eonpocoe Ko 2-0ii pybercnoii KOHmMpPOAbLHOU PAdOnL b
(Komnvlomepnoe mecmupoeanue) — 4 cemecmp



1.Knaccudukanms Gpu3nko-XxMMHYECKIX MeTO0B aHanmn3a. Kinaccudukamnms onTHaecknx METo/10B aHAIH3A.
Knaccudukanus MonekyiIsipHO-a0copOIMOHHBIX MeTo10B. OCHOBHOM 3aKOH cBeTonoromenus. Knaccudukanus
JIOMHMHECLIEHTHBIX METOJOB IO crmocoOy Bo30yxneHus. J[laiite onpeneneHue CclenyromMX TEPMHHOB:
¢dayopecueHums, pochopucLeHINs, KBAHTOBBII M dHepreTuyeckuid Beixo. Kiaccudukanus TroMHUHECIIEHTHBIX
METOJIOB IO MPOAOKUTENILHOCTH CBeueHus. BiusHue TemnepaTypsl Ha JIIOMUHECLIEHTHBIE CBOICTBA BEIIECTBA.
BnusiHue KOHLEHTpalMy Ha JIIOMUHECLCHTHBIE CBOWCTBA BemiecTBa. OmnpeneneHne KOHIEHTPAlMK BELIECTB IO
3akoHy Basunosa. 3akon Crokca-Jlommens. Ilepeuncnute ocHOBHBIE cocoObl MOHOXpoMmatu3anuu. CrocoObl
ONpelesieHHs]  KOHLIEHTpalMy  BellecTBa. BenuuuHa, Hcmonb3yeMass Ul CPaBHUTEIbHOH  OLIGHKU
YyBCTBUTENLHOCTH (poToMeTpruecknx peaknuid. [lpmBectn mpumepsl. PactBop cpaBuenusi. CoctaB ero u
HazHaueHue. B kakux ciydasx cleqyeT H3MepsATh ONTHYECKHE IUIOTHOCTH aHaIM3HPYEMBIX PpPacTBOPOB
OTHOCUTENIBHO pPACTBOPHUTEN, a B KAaKUX CIydasX - OTHOCHUTENIBHO KOHTPOJBHOrO omnbiTa? Ominune
MOHOXpOMAaTopa OT crekTpodoToMeTpa; crnekTporpada or crnexrpomerpa. Kpurepuu coOmroeHus: 0OCHOBHOTO
3aKOHa CBeTOmoryIomeHus. IlpuunHbl, BBI3BIBAIOIIME OTKIOHEHHMS OT 3TOro 3akoHa. CymHoCTb
pedpakxTomeTprueckoro meroga. OCHOBHbBIE BEIMUYHHBI U UX XapaKTEePUCTHKA.

2. CranjgapTHble IOTEHIMABI U UX ONpezaeieHue. YpaBHenre HepHera. 3HaueHHe BceX BEJIMUMH YPaBHEHUSL
HoHocenektuBHble  amekTponpl. Mx  wcmomp3oBanue.  CylIHOCTh — KOHIYKTOMETPUYECKOrO aHanmmsza. [Ipsimas
KOHIAYKTOMETpHUA. HOTGHHI/IOMeTpI/I‘IeCKOG TUTPOBAaHUC. PeaK]_[I/II/I OCaXXIACHHUA, IPUMECHACMBIC B MECTOC. Cucrema
AIIEKTPOJIOB U Tpadudueckoe n3obpakeHne. YpaBHeHHe MbkoBrda, o0macTe nmpuMeHeHns. [loTeHmmmomeTpruieckoe
TuTpoBaHue. Peaknum HeWTpanusauuu, npuMeHsiemble B MeToae. Cucrema 3IEKTpOAOB M rpaduueckoe
n300paxeHue. DIEKTPObl HHAUKAaTOpHEIE. [IpuMepsl 1 001aCTh MPUMEHEHUS. DIEKTPOIBI cpaBHEHUs. [Ipumepsl
u obnacte mpuMeHeHus. [IpsiMas moTeHUMOMETpHs. YCTPOMCTBO BOJOPOAHOTO M CTEKJISSHHOTO 3JIEKTPOAOB.
Ilorenumomerpuueckoe TUTpoBaHHE. Pemokc- peakuuu, MpuMeHseMble B MeTone. CucremMa 3JeKTPOJOB U
npuMepsl. AMrepoMerpuyeckoe TUTpoBaHue. KoHaykToMeTpuueckoe TUTpoBaHHe. Peakuuu, mpuMeHsieMble B
Merozae. KynoHomerpuueckoe TuTpoBaHue. KyloHOMeETpHs, CYLIHOCTb METOAA. DJIEKTPOrpaBUMETPUUYECCKUI
METO/ 1 €TI0 IIPUMCHCHHUC. Knaccn(bm(auml BOJIbTaMIICPOMETPUUCCKUX METOAOB.

IIpumepnvie memol Kypcogvix pabom
1. KomnuectBennoe onpenenenue Hukens (II) B mpucyrcreum xenesa (11).
2. KomnuectBeHHoe cnekTpodoromerpudeckoe omnpeaeneHne Hukens (II) m memu (II) mpu coBmecTHOM
MIPUCYTCTBUH C MCTIOJIb30BaHUEM MeTona Pupopara.
3. CnexrpodoTtomerpuueckoe onpeaenenne Meau (II) u xkagmus (I1I) mpu coBMECTHOM NPUCYTCTBHU.
5. CnektpodoTomMeTpudeckoe oOmpeseieHrue KoOajibTa B BHJE KOMIUIEKCA C OITHICHIMAMUHTETPAayKCYCHOM
KHCJIOTOM.
6. CnextpodoTomMeTpruecKoe onpeaeieHne KodaabTa ¢ 3pUOXPOMOM YEPHBIM A.
7. llpakTHueckue MpUMEHEHUs] METOIa PEHTIeHO(MIF0OPECIIEHTHON CTIEKTPOCKOITUH.
8. IIlpuMeHeHne XxpoMaTo-Macc-CIIEKTPOMETPHUH JUIsl KOHTPOJIS 3arpsI3HEHUSI OKPYKAroIEeH cpes.
9. Ilpumenenne cneKTpohOTOMETPUIECKUX METOAOB aHAIN3a B METAILTYPrHH.
10. IIpumeHeHre CIeKTPOGOTOMETPUUESCKUX METO/IOB B aHAJIN3E JIEKAPCTBEHHBIX (HOPM.
11. [lpumeHeHne crieKTpOPOTOMETPHUUECKIX METOJOB B aHAIHM3€E MUILEBBIX MTPOAYKTOB.
12 Vcrionb30BaHuE XeMOMETPUIECKHX METOIOB B KOJIMYECTBEHHOM CIIEKTPO(POTOMETPHIECKOM aHAIIN3E.
13. Mcnonp30BaHNE XEMOMETPUUECKUX METO/IOB B KAYECTBEHHOM CHEKTPO(HOTOMETPUIECKOM aHAIHN3E.
14. IlpumeHeHnne xpomMaTorpau4ecKux METOI0B B aHAJTU3E JICKAPCTBEHHBIX (HOpM.
15. Ompenenenne aMHHOKHUCIIOTHOTO COCTaBa MUMIEBEIX MPOoIyKToB (MeToq TCX Ha Gymare).
16. Onpenenenre MaccoBOM 0K OelKa B MPOILYKTaX MUTAHUS CIIEKTPOPOTOMETPUUECKUM METOHOM.
17. Onpenenenne HOTHOTO YUCIIA TIOJCOTHEYHOTO Maca.
18. Onpenenenue coaepkanusi aCKOPOMHOBOM KHCIIOTHI B IJIOZ0BO-SITOIHBIX HAIIUTKAX.
19. KoHTpOns kadecTBa 4asl.
20. UccrenoBaHue KauecTBa MeJia.
21. Ananu3 KayecTBa TUMOHHOW KHCIIOTHI.
22. OU3AKO-XUMHIECKOE UCCIIEAOBAHNE IPUPOTHON MIUHEPATHHONU BOJIBI.



23.

OHpCI[CJICHI/Ie KHCJIIOTHOCTH KpaCHBIX BHH.

24. UccnenoBaHue MIETOYHOCTH M BIaKHOCTH PAa3IUYHBIX BUIOB IIEYCHBS.
25. UccnenoBanne KHCIOTHOCTH CMETaHBI PA3IMIHBIX IIPON3BOIUTEIICH.
26. AHanu3 CIIaBOB.
27. OnpezaeneHue conep KaHusi MU B MOHETaX.
28. OmnpeneneHne comep kanmsi KaIbITHSI B MeJIe.
29. Onpenenenue MEIOYHOCTH MOIOIIUX CPEJICTB.
30. Pa3zpaboTka KOMITBIOTEPHBIX TECTOB 10 TeMe «KymoHOMeTpruIecKre METOIbI aHAITN3aY.
31. Pa3paboTka KOMIIBIOTEPHBIX TECTOB IO TeMe «BollbTaMepoMeTpHUUECKIE METOIBI aHATTU3aY.
8.3. OueHoYHbIe cpecTBA /151 NPOBeIeHUs] KOHTPOJISI CAMOCTOSITEIbHOI paGoThI CTY1€HTOB
3adanus 01 CaMOCHOAMENbHON ROO20MOGKU K J1A00PAMOPHBIM 3AHAMUAM
No Tema 3ananue
3 cemecmp

1 UyBCTBUTENBHOCTh aHATUTHYECKUX PEAKLIUN 1.CocTaBuTh  MOJEKYJSPHbIE U  HOHHBIC
YpaBHEHHUSl PEaKIUii, MPOTEKAIOUINX B KaXKIOM
OTIBITE.
2.Paccuntath mipenen OOHApyXCHHS U JPyTUe
XapaKTEPUCTUKHU PEAKIIUM.

2 | KucnorHo-menodnas knaccuukanyus KaTHOHOB 1.Hanucate ypaBHEHHSA pEaKLHid, C MOMOILIBIO

MeTaJjIoB 1- 6 rpynm. KOTOpPBIX MOXXHO ONpPEIENUTh KaTHOHBI B
pacTBope.
2.BblyunTh yCI0BUS IPOTEKAHUS PEAKLIMA.

3 Knaccudukarus anHnoHoB 1- 3 rpymin l.Hammcats ypaBHEHUS peakidif, C TOMOIIBIO
KOTOPbIX MOMKHO ONpEAEINTh KAaTHOHBI B
pacTBope.
2.BBIy4nTh YCIOBUS MPOTEKAHUS PEaKIUi.

4 KucnorHo-ocHOBHOE paBHOBeECHE. 1.PetmnTp 3aqaun u3 yueOHOro mocobusi [5] Ha
omnpenenenre pH B pacTBopax CHIBHBIX, CIa0BIX
3JIEKTPOJINTOB, Oy(epHBbIX paCTBOPOB.
2.00BbACHUTD N3MEHEHNE OKPACKH MHIUKATOPOB
B 3aBHCHUMOCTH OT KHCJIOTHOCTH pacTBOpa.

5 I'anponus conei. 1.B 3aganusx yaebnoro nocodbus [5] o6ocHoBaTh
BO3MOKHOCTb ITPOTEKAHUS TUAPOIIN3A COJIH.
2.CocTaBUTh  HOHHBIE W  MOJEKYJISApHBIE
YpaBHEHUS MOCTaAMHHOTO Mpoliecca ruApoIIn3a.

6 | PaBHOBecHe B peakiusIX KOMIUIEKCOOOpa30BaHUsI. 1./laTh MONHYIO XapaKTEPUCTHKY KOMIUIEKCHBIM
COEIMHEHUSIM, NCTIOIB3yEMbIM B paboTe
2.Hamucats YPaBHEHUS CTYIIEHYaTOU
JIUCCOLMAIMM W BBIPAKEHUS  CTYIEHYATHIX
KOHCTaHT JUCCOLMAINY YKa3aHHBIX COEIMHEHUI.

7 PaBnoBecus B Red-OX peakiusx. CocTaBuTh ypaBHEHHUS PEaKUMH, MPOTEKAIOLINX
npd WACHTU(QHUKAIMU KATHOHOB W aHHUOHOB
(McnonBp30BaTh MOHHO-JIEKTPOHHBIA METOJ HMIIH
JIEKTPOHHOI0 0ajaHca IJIsi COOTBETCTBYIOIIMX
peaKIwii).

8 PaBHOBecHs B peakuusax ocaKIeHUS OTBEeTUTh HAa BONPOCHI M HAIMUCATH ypaBHEHUS,
MPOTEKAOLIUX PEAKIIUM.




4 CEMECTP
1 Kucn0THO-0CHOBHOE TUTPOBAHUE Perute 3amaun w3 yuebHoro mocobust [5] mo

COOTBETCTBYIOLLIEH TEME

2 Red-Ox -turpoBanue Pemute 3amaun u3 yuebHoro mocobus [5] mo
COOTBETCTBYIOIICH TeMe

3 KoMiiekcoHoMeTpHIecKoe TUTPOBAHNE Pemute 3amaun u3 yuebHoro mocobust [5] mo
COOTBETCTBYIOILIEH TEME.

4 OcagutenbHOE TUTPOBAHHE Pemute 3amaunm u3 yueOHoOro mocobus [5] mo
COOTBETCTBYIOILLIEH TEME

5 HuctpymeHTanbHbie (PU3HKO-XUMUIECKHUE) Permuts 3a1aun u3 yue6HOT0 mocobwus [5] mo reme
METO/TbI UCCIICIIOBAHUS

Bonpocel AJ1s1 cAMOKOHTPOJISI IPU COCTABJIEHHHU ONOPHOT0 KOHCIEKTA
o teme " MHCTpyMeHTalIbHbIC ((PU3NKO-XUMHUECKHUE) METO/IBI aHAIM3a. DJIEKTPOXUMUYCCKUES METOIbI
ucciaenoBanus”

1. Krnaccuduxariyst 3IeKTpOXUMHUECKUX METOJIOB UCCIICIOBAHUS U 3JICKTPOIHBIX MPOIIECCOB 110 MEXaHU3MY
WX MMPOTEKaHWSI.

2. TpeOoBaHHWsI K O3IEKTPOXHMMHUYECKOMY OJKCHEPUMEHTY, padodeMy, BCIOMOTATEIbHOMY JJIEKTPOIaM,
3JIEKTPOLy CPABHEHHUSI, DIICKTPOIUTY.

3. Kiaccudukanus 3meKTpOXUMAYECKUX AIEKTPOTHBIX MPOILIECCOB 110 MEXaHU3MY UX MPOTEKAHUS

4. TlepCHEeKTHBBI Pa3BUTHS HIEKTPOXUMHUUCCKUX METOJIOB aHAIN3a.

JdeMOHCTpPaLlMOHHBII BADHAHT CUTYALIMOHHBIX 32124
[Ipy aHanm3e CTOYHOM BOJ Ha colepikaHue MoHa Kobanbra Co?* MCIOJIB30BAIM METOJ KIAaCCHYECKOM
nosnsiporpaduu. Ha momsporpamme 10,00 M1 cTOYHBIX BOJ TIpeneibHbIN quddy3unonHbid ToK (I,) cocTasun 63,0
mukpoamriep (MkA). [locne noGaBneHus Kk TakoMy xke 00beMy cTOoYHBIX BoA 1,00 MII cTaHZapTHOTO pacTBOpa C
conepkanueM HOHOB KoGambra Co?* 0,001 monw/s1, npemenbubiii auddysnoHHbii Tok I, coctaBun 67,2
mukpoamrep (MkA). 3atem 100,00 My CTOYHBIX BOA OBLIM IPOMYIIEHBI YEpE3 CHUCTEMY, COIACPKALIYIO 2T
KaTnoHooOMeHHoOro copOenta. 10,00 M MONMy4eHHBIX TIOCHE MPOMYCKAHHA CTOYHBIX BOJ IIOMECTHIH B
NOJSIpOrpadMuecKyro STYEHKyY M 3alHcaln MOIsporpaMMy, U 3TOM NpenenbHbId Au(Qy3nOHHBIN TOK COCTaBHII
6,0 MxA. [Tpu BBenenuu k 10 M1 pOMyIIEHHBIX Yepe3 KATHOHUT CTOUHBIX BoJ 1,00 MJT cTaHAapTHOTO pacTBOpa C
comepxkanueM HOHOB KobanmbTa C0?* 0,001 momw/n, mpemenbHbiii aud@ysuonHslii Tok Ix Bospoc mo 38,0
mukpoamnep (MKA). Paccunraiite 06MeHHYI0 eMKOCTB (B MOsib Co?*/r') KaTMOHHUTA 1O KOOAJIBTY.
IIpu pemennu 3anauu ciaeayer:
* @peacTaBUTh HMHGPOPMALUIO O CIOCOOE NPOOONMOATOTOBKM CTOYHOW BOA JUIA aHAlIM3a METOJOM
KJIACCHUECKOW Nosiporpaduu;
*  TPEMIOKHUTE METONbl MJICHTU(QHKAIMKA U METOJbl KOJIMYECTBEHHOTO OIpeNeNIeHHsI HOHOB KoOanbTa B
npoOe, yUUTBIBask UX YyBCTBUTEIBHOCTD M CHEUU(UIHOCTD, TPEUMYIIECTBA U HEJOCTATKH;
* 000CHOBaTh BHIOOP CITOCO0A KOJMMYSCTBEHHOTO OTPEIACIICHHMS, TIOATAITHO H3JIOKHUTHh CXEMY M TPOIEAYPY
€ro MPOBeICHUs, IPUBECTH MaTeMaTnieckue (popMyIibl; ecii HEOOXOIUMO, TO POU3BECTH BHIUNCIICHHS;
*  IPEeACTaBUTH UHTEPIPETALMIO MOTYUEHHBIX KOJIMUECTBEHHBIX PE3YIbTATOB.

JleMOHCTpPanMOHHBII BAPHAHT pacyeTHBIX 32124
1. JIByxanekTpomHas suerka sl H3MEpeHHs 3JIEKTPOIPOBOTHOCTH 3arotHeHa pacTBopoM KNOsz. ITmomans
KaXI0T0 2JIEKTPOIa 5 cM? (3JIEKTPO/IBI TIIAKHE), PACCTOSHUE MEXKTy HUMH 5 cM. CONPOTHBIIEHHE CJIOS PacTBOPA,
3aKJIFOYEHHOTO MEXy 3eKTpoaaMu, paBHO 250 Om nipu 25°C. OnpenenauTs KOHIEHTPAIUIo pacTBOpa.
2. KapGoHaT-nOHEI B quana3one koHuenTpanuii 0,1-10°M onpenensorcs B pUCYTCTBUM HOHOB XJIOpa TIPU
MOMOIIM HMOHCEIEKTUBHOTO DJIJIEKTpoJa C JKUAKOH wmeMOpaHo. IloTeHumomerpuueckuii koddduumeHt
CeNeKTUBHOCTH K™'cos.cl paBeH 4,7-102. IIpy Kakoil KOHLEHTPALMH XJIOPUI-HOHOB IIOIPEIIHOCTE ONPE/ICICHHUS



KapOoHaTHOHOB TpeBbimaeT 10%, YTO TPHUBOAWT K HEBO3MOXXHOCTH HCIOJB30BATHh NAHHBIA DIEKTPOX I
AHAJIUTUYECKOTO OIPEICICHUS KapOOHAT-HOHOB?

IIpumepHasi TeMaTHKA HAYYHBIX JOKJIAT0B
ATOMHO-a0COpPOIMOHHBIN CIEKTpaNIbHBIN aHanu3. [IpakTHyeckoe NMprUMEHeHNE METOoIa.
PeHTreHocnekTpanbHble METOBI aHaNK3a. [IpakTaeckoe MprUMEHEHNE METOA.
ITonsspumerpudeckuii MeTo aHanu3a. IIpakTudeckoe npuMeHEHUE METOA.
Typbunumetpus. [IpakTnaeckoe mpuMeHEHHE METOIOB.
ITorennmomerpus. IIpakTuyeckoe NpUMEHEHNUE METOMA.
Bonbsramnepomerpudeckoe TurpoBanue. [Ipakrnueckoe npUMEHEHUE METOMA.
Pagunomerpuueckne Meronsl aHanusa. [IpakTiudeckoe MprUMEHEHHE METOIOB.
OKCTpakus U ee IpUMEHEHHE.
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OT160p po0d TBEPABIX BEIIECTB.
10 MeTo/ 16 TOJITOTOBKH MPOOBI K aHAITH3Y.
11. AHanu3 MeTaJUIOB U CIUIABOB.

OueHOYHBIN JUCT 32l THI J0KJIa10B (pedepaToB)

HaumeHoBaHMe MOKa3aTeJIst BhIsiBJIeHHbIE HEAOCTATKH U KOJIMYEeCTBO
3aMeqyaHusi 0aJI10B
I. KAUECTBO JOKJIAIA (PE®EPATA)
1.CooTBeTCTBHE COMCPKAHUS PAOOTHI 3aJaHUIO 0,5
2.I'paMOTHOCTB U3JIOKEHUS u Ka4ecTBO 0,5

oopmIIeHHST PaOOTHI

3. CaMOCTOATENFHOCTH BBITIOTHEHUS paOOTHI, 0,5
riyOuHa mpopabOTKH MaTepHaa, UCII0JIb30BaAHHE
PEKOMEHIOBAHHOMN U CIIPABOYHOM JIUTEPATYPHI

4. OGOCHOBAHHOCTH M IOKA3aTEIHLHOCTE BHIBOIOB 0,5
OO0m1ast o1IeHKa 3a BBIMOJHEHUE A0KIaa (pedepara) 2
I1. KAYECTBO JOKJIAJIA (PED®EPATA)

1.CooTBeTCTBHE COAECpKAHUSI TOKIA 1A 0,5
COJICPIKaHUI0 pabOThI

2. BelieneHne 0OCHOBHOW MBICIH paOOTHI 0,5
3. KadecTBO M31I0)KEHUS MaTepHaia 0,5
OO01as oLeHKa 3a JoKJIaz 15
III. OTBETHI HA IOITOJIHUTEJIBHBIE BOITPOCHI ITO COAEPXKAHMIO PABOThI
Bompoc 1 0,5
Bormpoc 2 0,5
Bompoc 3 0,5
OO01mmast oIeHKa 32 OTBETHI HA BOTIPOCHI 15
UTOIOBAS OLIEHKA 3A 3ALIUTY 5

IIpumepHasi TeMaTHKa MYJIbTHMEIMAHBIX NPe3eHTANM T
OMUCCHOHHBIN CIEKTPaIbHBIN aHanu3. [IpakTudeckoe mpuMeHeHnEe METOAA.
JIroMunecnieHTHBIN aHanu3. [IpakTHueckoe mpUMeHEHNE METO1a.
Pagmocnextpockonmueckre MeToap!l ananu3a. [IpakTudeckoe mpuMeHeHHEe METOIOB.
Hedenomerpus. [Ipaktnueckoe npuMeHeHHE METO/IOB.
Kynonomerpus. IIpakTrueckoe NpuMEHEHU METOAA.
OKCTpakIus 1 ee IpuMeHEeHHE.
OT160p po0O TBEPABIX BEIIECCTB.
MeTobl IOATOTOBKY NPOOBI K aHAIU3Y.
AHan3 TeoNorHIecKiX 0OBEKTOB.
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10 Bonsramnepometpus. [lpaktnyeckoe npruMeHEHHE METOA.



KpnTepml OLCHUBAHUSA CTYJACHTA 32 MOATOTOBKY NPE3CHTALIUU

Kpurepuu/ 4 3 2 1
0aJLIbI (0o0pa3uoBbIii 0TBET) (3aKOHYEHHbIH, (M3/10:KeHHbI, (MMHMMAJTbHBIA
MOJIHBI 0TBET) PAcKPBITHI 0TBET) OTBET)
Conepxanne | Yerko chopmymupoana | ChopmynupoBaHa Lelb CoopmynupoBana nens 1 | He chopmynupoBana
HPE3CHTAlMH | [ie1b U PACKPBITA TEMA M TEMa UCCJIEI0BaHHUS. TeMa UCCIIEI0BaHus. LEJIb U TEMa
uccienoBanus. B YacTu4HO U3JI0KEHA ConeprxkaHne TTOIHOCTBIO HCCIIEIOBAHMS.
Kpatkoii popme naHa HHPOPMALUS TI0 TEME HE PacKpHITO. [Ipobnema He
MONHAst ”HPOPMAIKA IO | HUCCIEIOBaHUS U AaH Wuadopmanns nmo teme pelieHa.
TEME HCCIICAOBAHUS U OTBET Ha MPOOIEMHBIH HCCIIEIOBaHHS HETOYHA.
IaH OTBET Ha BONpoC. J[aHbl cChUIKH [Ipob6nema 1o xoHIIA HE
poOJIEMHBIN BOIIPOC. Ha UCTIONIb3yeMBbIE pemreHa. He maHb! cChIIKH
JlaHbI CCBIIKHM Ha pecypcel. Ha HCTIOJIb3yeMble
HCIIOJIB3YEMBIE PECYPCHI. peCypCHI.
Husatin ColutoaeTcs enuHbIH CoOumtoaeTcst enuHbIH He cobmonaetcs enunbiii | He cobmomaercs
HPEe3CHTALNH | cTHIIB O(OPMIICHUSL. cTHiIb ohopmIIeHUSI. CTUIb O(OPMIICHUSL. CTWIb 0(hOPMIICHUSL.
[IpesenTanust kpacounas | Craibl MPOCTHI B Crnaiiipl IpoCTHI B Crnaiipl IpOCTHI B
Y MHTEpecHasl. MOHUMaHHH. NOHMMaHHU. DPQPEKTHI U | MOHUMaHHH.
Hcnons3ytores adpdextsr | Hcnomnp3yrores (OH HEe HCIONB3YeTCs.
aHManuy, QoH, HEKOTOpBIC APPEKTH U
tdotorpaduu. B tom.
Mpe3eHTalNN
HPUCYTCTBYIOT
ABTOPCKHE HAXOAKH.
[Ipencrasne | ABTOp XOpoIIO BiIaneeT | ABTOp BIajeeT ABTOp He TOKa3al [IpencraBnsiemas
HHe MaTepHUaIoM I10 TEME MaTepHUagoM I10 TeEME KOMIIETEHTHOCTH B uHpopmanus
HpE3CHTAUNN | yoceoBaHMS. HCCIIEI0OBaHMUs, HO HE NpE/ICTaBIEHUH JIOTHYECKH HE
Vcnonb3yeT HayyHYIO CMOT 3alHTEPECOBaTh Ipe3eHTalHH. cBs3aHa. He
TEPMUHOJIOTHIO. ayJTUTOPHIO. Hcnons3oBanHbIe (HaKThl UCIIOJIb30BaHbI
O6nanaeT HaBBIKAMHU Henocrarouno HE BBI3BIBAIOT JOBEPUS. npodeccroHanbHbIe
OpaTOPCKOTO MCKyCcCTBA. | HUTHpyeTcs nuTeparypa. | Hemocratouno TEPMHHBI.
[NonHo M TOUHO LUTUPYETCSI IUTepaTypa.
UTUPYETCS
UCIIOJIb30BaHHAS
JauTeparypa

8.4. OneHounblie cpeacTBa AJs NPOBeAeHUs IPOMEKYTOUHONH aTTeCTALNU

dopMa NPOMEKYTOUHOM AaTTECTAllMM MO JUCHUIUIMHE «AHATUTUYECKas XUMUS» - YCTHBIN
sKk3amMeH (cobecenoBanue 1o OmreTam). buser i yCTHOTo 9K3aMeHa COCTOUT U3 TPEX BOIMPOCOB: BOMIPOC
1 — TeopeTuueckuii, BONPOC 2 — nmpakTHYECKHH, BOIIPOC 3 — pacyeTHast 3a1a4a.

Ilepeuens éonpocoe 014 IK3amMena NO AaHATUMUYECKOU Xumuu (3 cemecmp)
Teopemuueckuii eonpoc (6onpoc 1)

1. Tpeamer, 3aaaun ¥ QYHKIMK aHATUTHYECKOW XMMUH. PoJib 1 3a/1a4M aHAJTUTHYECKON XUMUHU B CUCTEME
JKOJIOTUYECKOH 0€301aCHOCTH, OXPaHbl TPY/AA U MPHU Pa3pEIICHHH YPE3BBIYAHBIX CUTYAIIHA.

2. Knaccudukanus MeToJ0B KA4eCTBEHHOTO XUMUYECKOTI'0 aHAIH3a.

3. AHaNUTHYECKHE MPU3HAKHU BEIECTB M aHATUTUYCCKHE PEAKIIHU.

4. Tumbl aHAIMTUYECKUX PEAKIUi U PearcHTOB.

5. XapakTeprucTrka 9yBCTBUTEIHFHOCTH aHATUTHYCCKUX Peakinii (IpeaenbHoe pa30aBicHue, MpeaciibHas
KOHIICHTPAIHsl, MUHUMAIILHBIA 00BeM TMpeeIbHO pa30aBICHHOTO pacTBOPa, Mpe/iesl 0OOHAPYKEeHHS, TTOKa3aTelh
YYBCTBUTEIBHOCTH).

6. OcoOEHHOCTH CUCTEMATUYECKOTO U APOOHOT0 aHAN3A.

7. IlpeumymiecTBa W HENOCTATKH CYIb(UIHON, KUCIOTHO-OCHOBHON U aMMHadyHO-(OCHaTHOW CUCTEM
aHaJn3a KaTHOHOB.

8. OCHOBHBIC TOJIOXKEHUS TCOPUU DICKTPOIUTUUYECKOW JMCCOLMALMY; €€ 3HAYCHUE U TNPUMCHCHHE B
KaueCTBEHHOM aHaJu3e.




9. IlpumeHeHHE 3aKOHA JACHCTBYIOIINX MAacC B aHAIUTHYCCKON XHUMHUH.

10. MpeanbHble U pealbHbIE PACTBOPHI, YPaBHEHHUSI, UX OMMCHIBAIOIIHE.

11. OOmias KOHIIEHTPAHS U aKTUBHOCTH HOHOB B PaCcTBOPE.

12. WonHas cuna (MOHHASI KPENOCTh) pacTBOpa.

13. BnusHHMe HOHHOH CHIIBI pacTBOpa Ha KOAPPHUINEHTH aKTUBHOCTH HOHOB.

14. Xumnueckoe paBHOBecue. KOHCTaHTa XMMHUYECKOTO paBHOBECHs (MCTHHHAs. TEPMOJUHAMUYECKAs,
KOHIICHTPALIMOHHAs).

15. VYcnoBHas KOHCTaHTa XUMHUYIECKOTO PAaBHOBECHS.

16. T'ereporeHHble paBHOBecHsi B aHAIUTHYeCKOH xXuMuH. CrnocoObl BBIPAXKEHHS PACTBOPUMOCTH
MaJIOpPACTBOPUMBIX DIIEKTPOIUTOB.

17. Tlpou3BeneHue pacTBOPUMOCTU MAJIOPACTBOPHUMOTO CHIIBHOTO 3JICKTPOJIHUTA.

18. VYcnoBust 006pa3oBaHHs 0CAJAKOB MalOPaCTBOPUMBIX CHIBHBIX 3JICKTPOJIHUTOB.

19. JlpoOHoe ocaxaeHue W ApoOHOE pacTBOpeHHe ocaiakoB. llepeBom OXHHX MaNIOPacTBOPUMBIX
3JIEKTPOJIUTOB B JIpyTHUE.

20. KucnoTHO - OCHOBHBIE PABHOBECHS M UX POJIb B aHATUTHYECKONH XUMHUH.

21. TlonsiTHe O MPOTOIUTHYECKON TEOPUH KUCIOT U OCHOBaHUU. [IpoTonuTryeckie paBHOBECHS B BOJIE.

22. XapakTepHuCTHKa CHJIbI CIA0BIX KHUCIOT W OCHOBaHHMH. KOHCTaHTBI KHUCIOTHOCTH, OCHOBHOCTH U HX
MIOKA3aTelH.

23. pH pacTBopoB cnaObIX KACIOT U CIa0BIX OCHOBAHHIA.

24. T'mpponu3. KoHcranta W cremeHb Tuaponu3a. Beiuucnenwe 3HadeHwii pH pacTBOpoB cosed,
NOJBEPraloUINXCsl THAPONU3Y (THAPOIN3 aHMOHA ClNa0OH KHCIOTHI, THMIPOJIM3 KaTHOHA CJaboro OCHOBAHUS,
THJIPOJIN3 COJIH, COZIEPIKAIlei KaTHOH c1aboro OCHOBAaHUSI M @aHUOH CJIA00# KUCIIOTHI).

25. Bydepnsie cuctemsl (pacTBopbl). 3Hauenue pH OydepHbIx pacTBopoB: OyepHbIe CHCTEMBI, COAEPIKALINE
c1a0yro KUCIIOTY | €€ COJb, c1ab0oe OCHOBAaHUE H €€ COJb.

26.Bydepnas émkocTb. Mcrnons3zoBanue Oy(epHBIX CHCTEM B aHAIN3E.

27.OKHCIUTENBHO — BOCCTAHOBUTENIBHBIE MMOTEHIMAIBI PEJOKC- Nap (PeloKc- MOTEHIMANbI, IEKTPOIHBIE
OKHUCIIUTEIHO — BOCCTAHOBUTENbHbIE TOTeHIIHaNb]). [loTeHnan peakuuu (37eKTPOABIKYIAS CHIIAa PEAKILIMH).

28.HampaBieHne NpoTeKaHus OKUCIUTENFHO — BOCCTAHOBHUTEIIbHOWPEaKInK. BriusiHue pa3nuiHbx (GakTopoB
Ha 3HaYCHUS OKUCIIUTENILHO — BOCCTAHOBHUTENIBHBIX ITOTEHIIUAIOB.

29.I'myOuHa poTeKaHUsl OKUCIUTENBHO — BOCCTAHOBHUTENBHBIX peakiuil. Mcrnons30BaHne OKUCITUTEIBHO —
BOCCTaHOBUTEJBHBIX PEAKIMH B XUMUYECKOM aHAIIN3E.

30.PaBHOBeCHS B pacTBOpax KOMILJICKCHBIX coequHeHuN. KOHCTaHThI YCTOWYMBOCTH U HECTOMKOCTH.

31.TI/IHLI KOMIIJIICKCHBIX COC}II/IHCHI/II‘/’I, MMPUMECHACMBIX B KAYCCTBCHHOM aHAJIU3C.

32.IlpuMeHeHNe OpraHNYECKUX PEareHTOB B KAU€CTBEHHOM XMMHUYECKOM aHaJIM3E.

33.Peakiuu, OCHOBaHHbBIE Ha 00pPa30BaHUM KOMIUICKCHBIX COCIMHCHUN METAaJIIOB.

34.BaxHeiile opraHu4ecKie peareHThl, IPUMEHsIEMbIE B KAUECTBEHHOM aHAJIH3E.

35.MeTo/1bl KOHLIEHTPUPOBAHUS U pa3/ieNICHHs BEIIECTB B aHATUTUIESCKOH XUMUH.

36.[IpuHIIMIT METOAA KUAKOCTHON 3KCTpakiuuu. HekoTopsle OCHOBHBIC MOHATHS KUIAKOCTHOM SKCTPAKIIMH:
9KCTPAreHT, SKCTPAKLIMOHHBIA PEareHT, IKCTPAKT, PEIKCTPAKIHS, PEIKCTPAreHT, pEIKCTPAKT.

37.0kcTpakiiMOHHOE paBHOBecHe. 3akoH pacnpeneneHus Hepacra- [llunoBa. KoHcranta pacnpeneneHus.
Koadduuuent pacnpenenenns. CreneHs n3BnedeHus:. PakTop pasieseHns ABYX BELIECTB. Y CIOBUS pa3ieleHus
JIBYX BEIIECTB.

38.IIpuMeHeHNEe PKCTPAKIIMH B AaHATUTHYECKONW XUMHUH.

39.Xpomarorpadus. Xpomarorpapuueckue Merosl aHamuza. [lpuanun. Kinaccudukanus. Xpomatorpamma
U ee MapaMeTphl.

40.I'paBUMETPUYECKUI aHAIIM3: OMNpeJelIeHHe METO/a, METOJbl T'PaBUMETPUYECKOTO aHAIN3a, MPUMEPHI
NPUMEHEHUs, JOCTOMHCTBA M HeZlocTaTKu. O011as cxema MpoBeIeHHs TPABUMETPHUUECKOTO OTIPEIEICHHUSI METOIOM
OCaXJICHHUA.

41.I'paBumeTpuueckas popma u TpeOoBaHuUs, peabBIsieMble K Heil. [Ipumepsl.

42.0OCHOBBI METPOJIOTHH M CTaHIapTH3ALIMH.



43.MeTpoioruueckasi XapaKTepiuCTHKa METOJIOB aHaJIH3a MO MPaBUIIEHOCTH.
44 .Craructrueckas o0paboTKa U MPEIICTABICHUE PE3Y/IbTaTOB KOJUYECTBEHHOTO aHann3a. CpaBHEHHUE JIBYX
METOJIOB aHAJIM3a 110 BOCITPOM3BOANMOCTH (CpaBHEHHUE TUCTIEPCHUEH ).

Tpaxmuuecxuii éonpoc (sonpoc 2)
1.Cxema aHanmm3a cMeCH MOTUIOB KalHs U CBUHIIA.
2.Cxema aHajH3a CMECH HUTpaTa KoOalbTa M XJIOpUIa CBHHIIA.
3.Cxema aHanmm3a cMecH Cynb(haToB HATpUS U Oapwsl.
4.Cxema aHanm3a cMecH cynbhunoB ammonust u xkenesa (11).
5. Cxema aHanu3a cIjiaBa, COAEPIKAILEro MarHuii, MeJib.
6.Cxema aHanm3a cMecu: cyibdaT kanus u Hutpat xenesa (11).
7.Cxema aHaj#3a CMECH XJIOPUJ CTPOHIIKS U XJIOpHIa cepedpa.
8.Cxema aHanu3a MUHEpana MajlaXuT.
9.Cxema aHanu3a MUHEpaia CUJIbBUHMUT.
10. Cxema aHann3a J0JI0MUTA

Pacuemnas 3adaua (sonpoc 3)

1.PaccunTaiite HaBecky oOpasua, coxepxamero 68% xmnopuaa xenesa (l11), Heo6xogumMoro At moryyeHus
0,2560 r oxcuna xemnesa (111).

2.1Ipu xakoMm 3HaueHun pH HauHeTcs Bragenne ocaaka ruapokcuaa Hukens (11) u3 pactBopa, comeprkariero
5-10*M xsopuna nuxens (Ke=1,6-10"14)?

3.Paccuwnraiite popmanbblii morenuuan cucteMbl AsO3/AsO; npu pH=8 (E°= 0,57B).

4. Bemager nau ocanok cyibdata cTpoHIms, ecian k 5,0 mu 0,1M pacTBopa xmopuna cTpoHIms qo0aBwmm 3,8
M1 0,1M pactsop ceproii kucnotsl (Ks= 2,8-107)?

5.K 200,0 mn 0,4 M pactBopa xmopuaa amMmoHus mob6aswmmu 200,0 mur Bogel u 15,0 M 2M pactBopa
ruapokcua Kanusi. Onpenenuts pH nonydennoro pacreopa (K, = 1,8-107%).

6.K 100,00 mi 0,1 M pactBopa mraBukoBoi Kuciothl qobasuinu 5,0000 T ¢propuna Harpus. Beraucouts pH
nosy4enHoro pactsopa (K, =6,6-10).

7.PaccunTarth MacCOBYIO JIOJIIO KaJIMHUS B TEXHUYECKOM CyJb(are Kajamus, eciu HaBecka ero 0,3456 r. B
pesynbpTaTe aHanmm3a rnomydeHo 0,2086 T muruapodocdara kagmust.

9.BbIUMCIUTh YUCIIO MOJIEKYJ BOJBI B THipare cynbdara amomuHus, ecnu u3 HaBecku 0,7997 r ObuIO
nosryuaero 0,1223 T okcuga arroMUHUSL.

10.0OmpenenuTh YUCIO MOJIEKYJ BOIBI B KpUCTAIOTHApaTe cylbdaTa Maraus, eciau u3 HaBecku 0,5520 r
nosyueHo 0,2492 r quruapodocdara marausi.

11. PaccunTtaTh MaccoBylO JI0JII0 MarHus B ciiaBe, eciu HaBecka 0,3568 r. B pesynbrare aHanuza noiy4eHo
0,5156 r nuruapodocdara Maraus.

13.Kakoii 00beM pactBopa ammuaka (p = 0,99 r/cm®) HEOOXOAUM I OCXKIEHHS ATIOMUHHS U3 PaCTBOPA,
nosrydyeHHoro npu pactsopeHuu 1,0000 r amroMoKaareBbIX KBacIIOB?

Ilepeuens eéonpocos 011 IK3amena no anarumuyeckoi xumuu (4 cemecmp)

Teopemuueckuii sonpoc (6onpoc 1)

1. Kitaccudukarust METO0B KOJIHYECTBEHHOTO aHanmu3a. TpeOoBaHus, MPeabIBsieMble B KOJHYECTBEHHOM
aHaJmse.

2. Turpumerpuueckuii ananu3. TpeOoBaHuUs, IPEIBSIBISEMBIE K PEAKIIUSIM B THTPHMETPUIESCKOM aHATH3E.

3. KﬂaCCI/I(i)I/IKaIII/ISI MCETOJ0B TUTPUMETPUYCCKOI'O aHajiu3a, BUAbI THUTPOBaHUA, METOAbI YCTaHOBJICHUA
KOHEYHOH TOYKU TUTPOBAHUSI.

4.K¥cI0THO-OCHOBHOE TUTPOBAHHUE, CYITHOCTh METO/IA.

5.MaankaTopsl MeToJa KUCIOTHO-OCHOBHOTO TUTPOBAHHUSL.

6.KpuBbIe KHCIIOTHO-OCHOBHOTO TUTPOBaHHUS.



7.BausiHue pa3nuvHbIX PaKTOPOB HA CKAYOK TUTPOBAHHMS.

8.OKUCTUTENBHO-BOCCTAHOBUTEIBHOE TUTPOBAHHUE, CYIIIHOCTH METO/IA.

9.Knaccudukarus peaokc-MeToa0B, yciaoBus mposeaeans OB tutpoBaHwms.

10.Bunst OB THTpOBaHMs, HHANKATOPHI OKUCIUTENFHO-BOCCTAHOBUTEILHOTO TUTPOBAHUSI.

11.KpuBbIie OKHCIUTENBEHO-BOCCTAHOBUTEILHOTO THTPOBAHUSI.

12.MlHOuKaTOpHBIC OMMMOKH OKHCIUTEIHHO-BOCCTAHOBUTEILHOTO THTPOBAHMUS.

13.ITepmaHraHaTOMETPHUYECKOE TUTPOBAHUE.

14. luxpoMaTOMETPUICCKOEC THTPOBAHHE.

15.bpomaromMeTpruieckoe THTPOBAHHE.

16 VlonomeTpuyeckoe THTPOBAHHE.

17 . KommiekcuMeTprudeckoe TUTPOBAaHHUE, CYIIHOCTh METo/Aa. 1 peboBaHMs, MpenbsIBIsieMble K PEaKkiusiM B
KOMITJIEKCOHOMETPHH.

18.Knaccuuxanus METo10B B KOMIUIEKCOHOMETPHH.

19.KoMI1eKCOnoHbl, HHIUKATOPBI KOMILIEKCOHOMETPHH.

20.Bubl KOMITTIEKCOHOMETPHUECKOTO THTPOBaHUS. KpuBble KOMIUIEKCOHOMETPUIECKOTO TUTPOBAHMUSL.

21.0canuTenbHOE TUTPOBAHHUE, CYIITHOCTh MeToaa. TpeboBaHus, MPEAbBIsEMbIE K PEaKIHAM B METOJIE.

22 Knaccuukanusi METOAOB OCaAUTEILHOTO TUTPOBAHHUSL.

23.MlHaukatopsl METOIa OCAAUTEIBHOTO TUTPOBAHUSL.

24 ApreHTOMETpHS, HHIUKATOPHBIC OITHOKH OCaIUTEIFHOTO TUTPOBAHUS.

25 Knaccudukanus HHCTPYMEHTAIBHBIX METOAOB aHaiu3a. OO0jacTh ONpeeNseMbIX COACPIKaHUM.
XapakTepuCTUKN YyBCTBUTEIHHOCTH W TOTPEIIHOCTH OTIENBHBIX METOAOB aHanmu3a (mpumepsl). CpaBHEHHE C
KJIACCUYECKUMH XHMUYECKUMH METOIaMH aHAIIN3a.

26.Knaccudukamnus ONTHYECKHX METOMOB aHanu3a. OnpenencHue COICpKaHUS BEIIECTB B PacTBOpE
pedpakTOMETPOM.

27.®oromerpust. OCHOBHON 3akoH cBeronomniomieHusi byrepa-Jlambepra-bepa. ®oromerpuueckoe
TUTPOBAHUE, BUJIbI KPUBBIX TUTPOBAHUSI.

28.DOoTOMETPUIECKOE OIPEIeTICHUE TIEMEHTOB B pacTBOPE.

29.CriekTpo)oTOMETPUIECKOE ONPEICIICHUE COJICPyKAHMsI BEIISCTB B (DapMalleBTUYECKUX Mperaparax.

30.1ImockocTHast ~ Xpomarorpadus. HenonsuxHbie u MO/IBM>KHBIE (hassl. Bo3moxxHocT
MOJTYKOJIMYECTBEHHOTO M KOJIMYECTBEHHOTO aHanu3a. O01acTh MPUMEHEHHSI.

31. KomndecTBeHHBINH XpomaTorpad)UyecKuii aHadn3 — METOIbl KaTHOPOBOYHOTO Tpaduka, BHYTPEHHETO
CTaHJapTa, BHEITHETO CTaH/IapTa, CTAaHAAPTHOM n00aBku. X cpaBHUTENbHAS XapaKTEPUCTHKA.

32. KonnuecTBeHHBIH ra30xpoMaTorpaduuecKuil aHalIu3 — METOJIbI a0COIIOTHON KaTMOPOBKH, BHYTPEHHETO
cTaHymapTa (OTHOCUTENBHOMN KaIMOPOBKY) M BHYTPEHHEW HOPMAIH3AINY, NX CPaBHUTENbHAS XapaKTEPHUCTHKA.

33.0nekTpoxumMuueckie MeToabl aHaiam3a. OcHOBHblE TOHATHA. Kiaccupukamms 3JIEKTPOXUMHUECKUX
METO/I0B aHANN3A.

34 .Ilpsimast moTeHIOMeTpHsl. KoaruecTBEHHBIN MOTECHIIMOMETPUIECKHIA aHAIIU3: METOBl KAITMOPOBOYHOTO
rpaduka, CTaHJAPTHOM NOOABKH, KOHIIEHTPAIIMOHHOTO 3JIEMEHTA.

35. Tlorenuuomerpuueckoe THTpoBaHHe. CHocoObl HaxXOXKAECHUS KOHEYHOM TOYKHM THTPOBAHHSL
WupukaropHble 37€KTPOABI W 3JEKTPOABI CPaBHEHUS B KUCIOTHO-OCHOBHOM U KOMILICKCHMETPUYECKOM
TUTPOBAHUH.

36. Bonpramnepomerpust u nosisiporpadus. [IpuHoun meroma m cxema Mmoisiporpauueckoil yCTaHOBKH.
MexaHn3M BO3HUKHOBEHUS Toisporpaduueckoid BoimHBL. [loTeHnmMan moinyBoigHb W AudQy3HoHHBINH TOK, UX
UCIIOJIb30BaHKE B aHAIIN3E.

37. AMIepOMETPUYECKOe THTPOBAHHE C OJIHUM WHIUKATOPHBIM JIIEKTPOJIOM. [IpHHIMI MeToaa U cxema
ycTaHOBKH. BpiOop mnoreHmuana pabouero 53IeKTpoJia M BHUJ KPUBBIX THTPOBaHHS. YUyBCTBUTEIHHOCTH,
MOTPEIIHOCT M 00JIACTH TPUMEHEHHSI METOAA.

38. Kynonomerpus. TeopeTnueckue 0CHOBBI MeTOIa, 3aKOoHBI Dapaesl.

39. KynmoHoMeTpruieckoe TUTPOBAHKE MPU MOCTOSHHOMN cuiie Toka. KylmoHoMeTprudeckas ssuelika U CIiocoObI
oTpezeNieHIs] KOHEYHOH TOUKH TUTpoBaHus. JlocTonHCTBA MeToAa 1 001aCTh IPUMEHEHHSL.



40. O6miee mpeACTaBICHUE 0 KOHIYKTOMETPHIESCKOM METOJIC aHAIM3a: OCHOBHEIE ITOHSATHS, KJIacCUBUKAIIHS,
00JacTH MpUMEHEHUS, TOCTOMHCTBA ¥ HEJIOCTATKHU.

Ipaxmuueckuii eonpoc (sonpoc 2)

1.ITocTpoiiTe KOHICHTpaIMOHHO-JIOTapupMuueckyto auarpammy st 0,1 M pactBopa xemesza (III) B
uaTepsaie 0.50-1.00 B.

2. Ioctpoiite nuarpammy pM — pH u BeiOepute ontumanbHoe 3HaueHue pH mis tutpomanus 0.10 M
pactBopa xsopuaa Maraust 0.10 M pactsopom D/ITA B mpucyTcTBHH SpHOXPOMOBOTO depHOTO T.

3. Iloctpoiite aumarpammy E — pH ans OKMCIMTENbHOBOCCTAHOBUTENBHOM CHUCTEMBI MBIBIK(Y) —
MbeibK(L) mpu KoHUEHTpauusix KomMnoHeHToB, paBHbIX (.1 M, B mHTepBane pH 0 — 12 (uoHHO# cumnoi
peHeOpeyn ).

4. Ioctpoiite kpuByto TutpoBanus 0.1 M pactBopa consiHo# kuciaoTsl 0.1 M pacTBopoM ruipokcuaa HaTpus
[0 KOHLIEHTPALIMOHHO-TOTapu()MUUECKON AUarpaMme.

5. Tloctpoiite kpuByro tutpoBanus 0.1 M pactBopa MypaBbuHOU KucnoTel 0.1 M pacTtBOpoM ruapokcuia
HATPHsI [0 KOHIIEHTPAIIMOHHO-TOTapU(MUIECKON AUarpaMme.

6. Ilomp3ysCh KOHIEHTPAIMOHHO-TOTapudMuIeckoi auarpammoii, Haiimute pH 0.10 M pacTtBopa BHHHOM
KHCJIOTEHI.

7. llomp3ysach K KOHIIEHTpAIMOHHO-JOorapupmMudeckoil muarpammoit, Haiiamre pH 0.10 M pactBopa
IIaBEJIEBOM KUCIIOTHI.

8. [Tonb3ysch K KOHICHTPAITMOHHO-TIOTApU(PMHUUYECKON THarpaMMoi, HaliIUTE pAaBHOBECHYIO KOHIICHTPALIUIO
cynedut-noHa mpu pH 8.2.

9.IToueMy ompeseeHue MeIU MPOBOAAT B ciabokucioi cpene? Ilouemy He0OXOaUM OOJBIIONH H30BITOK
nouna kanus? [loyemy mpu onpezieneHny MeH B JIATYHH HEOOXOIUMO TTOCIIE PACTBOPEHHS TIOTHOCTHIO YAAIUTh
a30THYI0 kucnoty? HazoBuTe Apyrue HCTOYHUKU MOTPEIIHOCTEN.

10.Ykaxxurte ycnoBus nogomeTrpudeckoro omnpezaeneHus moimbsika (1) n mpmmeaxa(V). OxapakTepusyiite
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHYIO cucTeMy MbIIbsK (V) — mbiibsik (111). TTouemy onpeznesnenue mpibsika (111)
clesyeT npoBouTh B OydepHoMm pactBope? Kak BeiOUparoT HeoOxoaumoe 3HaueHue pH? M3 kakux KOMIIOHEHTOB
co31aT OydepHyto cMeCh?

11. Ykaxkute ycioBHs HOJJOMETPHUUECKOTO ONPEIEIEHUS: a) CyIb(GHIOB U CylIb(haToB; 0) HUTPUTOB; B) JKeie3a
(11); r) mepokcuaa Bogopoaa; 1) cBoOOIHBIX Opoma 1 xjaopa; €) xpoma (V1) u xpoma (111).

Pacuemnas 3aoaua (sonpoc 3)

1. HaBecky Hg(NOs), maccoit 0,6865 r pacteopunu B 250 cm® Boasl. Ha turposanue 25,00 cm® srtoro
pacTBopa B IPUCYTCTBUH MHAMKATOpa sproxpoma uéproro T mspacxomosamu 8,50 cm® 0,022M pacteopa DJITA.
Paccunraiite comepxanne Hg(NOs), B uiccieayemom obpasiie (o, %).

2. Paccumraiite KoHueHTpanuio Mg?* B Bojme (Mmonw/am®), ecnmu mpu tutpoBanuu 200,00 cm® Boabl
uspacxonosanu 25,15 cm® 0,01512M pactsopa DJITA.

3. Cxonbko Cu?*-HOHOB COEPKUTCS B PACTBOPE, €CIM HA TUTPOBAHHME 3TOTO PACTBOPA B IPUCYTCTBHU
WHIMKaTOpa Mypekcua 3arpadeno 15,20 cm® 0,03M pactsopa DJITA.

4. HNmeercs komiuiekcHas cojib (opmysbl  CrCls-5SHO. CocTtaBbTe KOOpAMHAIMOHHYIO (HOPMYITY
KOMIIJIEKCHOTO coeAnHeHHs. Brruncnnrte kakoil o6bém 0,1 H. pacTBopa HHUTpara cepeOpa morpeOyercst ais
OCaK/IEHHsl CBS3aHHOTO HOHOTEHHO XJI0pa, coaepkaierocs B 100,00 cm® 0,1 H. pacTBOpa KOMIUIEKCHOM con (BCst
BOJIa CBsI3aHa BHYTPUC(EPHO).

5. Ha Turposanue 20,00 cm® 0,05 n. (K = 0,9640) NaCl uspacxomoanu 19,64 cm® pactBopa AgNOs.
Onpenennre HOPMATBEHOCTE B TUTP pacTBopa AgNOa.

6. CKOJTbKO KHCIOPOa M BOJOPOIA BBIAETUTCS MPH AIIEKTPOJIM3E CEPHOM KUCIOTHI B Te4eHne 15 MuH, ecnu
CWJIa TOKa paBHa 2,5 A.

7. Kakas Macca MeIu BBIJCIUTCS Ha KaToIe IPHU JICKTPoIH3e pacTBopa MeaHoro kymopoca CuSOasSH0,
ecJy nmpomnyckarb Tok cuioi 0,2 A B Teuenue 1 4 15 mun? Beixoa o Toky cocrasnsieT 90%?



8. Onrudeckast INIOTHOCTh pacTBopa Tpucyibdocanuiiata xeinesa (I1I), nsmepennas npu A = 433 HM B
xroBeTe ¢ | = 2 cm, pasna 0,149. Jlng anamuza 6610 B3sTo 4,00 cm® 0,0005820 M pacTBOpa conm xene3a u
pasz6asieHo 10 50 cm®.

9. OnTueckas IWIOTHOCTH pacTBopa AuMeTHiararnokcumara nukens (11), conepskamero 0,025 mr nukens B 50
oM, m3mepennas npu A = 470 um B kroBeTe ¢ 1 = 2 cM, pasHa 0,324.

10.BrIpasure onTryecKyro INIOTHOCTH B MMPOIIEHTax cBeronpomyckanus: a) 0,054; 6) 0,801; ) 0,521; 1) 0,205.

11. TlepeBennTe qaHHBIE U3MEPEHUS] CBETOMPOIYCKAHUS B ONTHYECKUE TUIOTHOCTH: a) 22,2%; 0) 52,5%; B)
79,8%; 1) 62,3%.

12. MonspHsblid K03(GPHUIKUEHT MOTIOMEHHs] KOMIUIEKCa HHIUS C TUPOKATEXUHOBBIM (PHOJIETOBBIM paBeH 35
900 npu 630 nm. OmpenenuTe CoAepKaHWE MHAMSA B pacTBope (r/am°), eClIu OTHOCHTENbHAs ONTHUYECKAs
IUIOTHOCTh MCCIIEAYEMOT0 PacTBOpa, U3MEPEHHAs B KioBeTe ¢ 1 = 1 cM, 10 OTHOLIEHHUIO K PacTBOPY CPaBHEHUS,
coaepxariemy 6-107° mons/mm In, okaszanacs 0,450.

B cootBerctBun ¢ [lomoxxkennem COI'Y o OamibHO-pEHTHHTOBOW CHCTEME OIEHKH 3HAHWN», CTYIEHTHI,
NOJyYMBIIME B XOA€ TeKymero u pybexHoro koutposss 50-70 OamioB, aBTOMAaTHYECKH MOIYy4YarOT
COOTBETCTBYIOIIYIO SK3aMCHAIMOHHYIO OIIEHKY. 32 YCTHBIH OTBET Ha 3K3aMeHe CTyaeHT nony4uaet 0-30 6auios.

LIxana umoeooii akademuueckoll ycnegdaemocmu cmyoeHmos no oucyuniune no bPC

Cucrtema ounenok COI'Y
®opma Cymma Haspamue
KOHTPOJIsI 0aJJ10B
86 - 100 OTJIIMYHO
OK3aMeH 71-85 XOPOIIIO
50-70 YIOBJIETBOPUTEIHHO

Oobpazey ounema no oucuyuniune «Ananumuueckas Xumusn»

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

Hucyunnuna «Ananumuyeckas Xumusy
Hanpaenenue daxkanaspuama 04.03.01 Xumusn
2 kypc, 3 cemecmp, 2022 — 2023 yu...

SK3AMEHAIIMOHHBINA BUJIET Ne 13
1.  OKHCIUTENHHO — BOCCTAHOBUTEIHHBIC MOTCHIIUAIBI PEAOKC- TTap (PEIOKC- MOTSHIIHAIBI, DIICSKTPOTHBIE
OKHUCIIUTEIIEHO — BOCCTAHOBHUTENIbHBIE MOTeHIIMANKI). [loTeHMan peakuuu (3IeKTPOIBUKYIIAs CHUIIa
peakuun). (8 6asoB).
2.  Cxema aHaiM3a CMECH HUTparta KoOaibTa u xyopuia cBuHIa (116ammoB).
3. PaccuntaTe MaccoBylo nonio MarHusi B ciuviaBe, eciau HaBecka 0,3568 r. B pesynbpraTe anamuza

noxyueno 0,5156 r quruapodocdara maraus (11 6amos).

3aB. kadenpoi obmel 1 HeOPraHMIECKON XUMIH JL.M. Ky0amnoBa

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




Llkana oYyeHUusaHus omeema cmydenma HA 9K3amMeHe

Xapaxmepucmuka omeema

oannwl

JlaH noJHBIN, pa3BepHYTHIA OTBET HA MOCTABICHHBIA BOIPOC, IOKa3aHa COBOKYMHOCTh
OCO3HaHHBIX 3HaHMI 00 0OBEKTE, MPOSBIISAIONIASCS B CBOOOTHOM ONIEPUPOBAHUY MTOHITHIMH,
YMEHHH BBIICTUTH CYIIECTBEHHBIE H HECYIIECTBEHHBIE €r0 IPU3HAKH, IPUINHHO-CIIEICTBEHHBIC
cBsi3U. 3HaHUE 00 00BEKTE IEMOHCTPUpPYETCS Ha (POHE TIOHUMAHMSI €r0 B CUCTEME JTaHHOW HAyKH
Y MEXTUCIUILTUHAPHBIX CBsI3eil. OTBET (GOpMYIUpPYETCS B TEPMUHAX HAYKH, U3JIOKEH
JTUTEPATYPHBIM S3BIKOM, JIOTHYCH, AOKa3aTeJeH, JEeMOHCTPUPYET aBTOPCKYIO TIO3HUIIMIO CTYASHTA.

26-30

JlaH nOoJHBINM, pa3BepHYTHIA OTBET HA MOCTABIEHHBIA BOIPOC, IOKa3aHa COBOKYIHOCTh
OCO3HAHHBIX 3HaHUI 00 00BEKTE, JOKA3aTENBLHO PACKPHITH OCHOBHBIE MOJIOKEHUS TEMBI; B
OTBETE MPOCIEKUBACTCSA YETKAsA CTPYKTYpPa, JJOTHUECKAs IOCIEN0BATEIbHOCTD, OTPAXKAOIIas
CYIIHOCTb PaCKpHIBAEMBIX MOHATHH, TeOpUH, aBIeHNU. 3HaHUE 00 00BEKTE IEMOHCTPUPYETCS Ha
(hoHE MOHMMaHUSI €ro B CUCTEME TAHHOHM HAYKU M MEXIUCHIUIUIMHAPHBIX cBs3eil. OTBeT
W3JI0KEH JINTEPATyPHBIM SI36IKOM B TEPMHHAX HAyKH. MOTYT OBITH TOMYIIICHBI HEJJOYETHI B
OTpe/ieTICHUH MOHATHH, UCIIPaBIIEHHBIE CTYAEHTOM CaMOCTOSITENIEHO B ITPOLIECCE OTBETA.

21-25

JlaH NOJHBIN, pa3BEpHYTHIN OTBET HA IIOCTaBJIEHHBIN BOIPOC, IIOKa3aHO YMEHHUE BbIICINUTh
CYILIECTBEHHBIE H HECYIIECTBEHHBIEC TPU3HAKH, TPUUNHHO-CIEACTBEHHBIE CBA3H. OTBET YETKO
CTPYKTYPHPOBaH, JOTHUEH, U3JI0KEH B TepMUHaX Hayku. OIHAKO TOMYIIeHbl HE3HAYUTEIbHbIE
OMOKY MM HEAOUETHI, HCIPABICHHBIC CTYJEHTOM C IIOMOILBIO «HABOISIINX» BOIPOCOB
IIpenoaaBaTes.

16-20

JlaH DOJIHBINM, HO HEOCTATOYHO ITOCIEN0BATEIbHBIA OTBET HA MIOCTABIECHHBIM BOIIPOC, HO NpU
3TOM II0Ka3aHO YMEHUE BBIICIUTD CYLIECTBEHHBIE U HECYIIECTBEHHBIEC IPU3HAKY U IPUYUHHO-
ciieficTBeHHbIE cBsi3u. OTBET JJOTMYEH U U3JIOKEH B TEPMUHAX HAYKU. MOTYT OBITh JOIyIIICHBI 1—
2 ommOKHY B OTIPEIETICHUH OCHOBHBIX IMOHATHI, KOTOPHIE CTYACHT 3aTPyIHAETCS UCIIPaBUTh
CaMOCTOSATEIIBHO.

11-15

JlaH HEeZOCTAaTOYHO MOJIHBIA U HEAOCTATOYHO Pa3BEPHYTHIN 0TBET. Jlornka u
MOCIIEZI0BATENBHOCTD N3JI0KEHUSI UMEIOT HapyIieHus. J{omyieHs! ommnoKy B pacCKpPBITHH
MOHATHH, ynotpedsieHnn TepMUHOB. CTYJEHT HE CLIOCOOCH CaMOCTOSITEIBHO BBIIEIUTh
CYIIECTBEHHbIE U HECYIIIECTBEHHBIE MTPU3HAKHU U MIPUYUHHO-CIIEJCTBEHHbIE CBA3H. CTyIEeHT
MO>KET KOHKPETH3HPOBaTh 000OIICHHbIE 3HAHNMS, JOKa3aB Ha IPUMEPax UX OCHOBHBIE
MOJIO’KEHHUS TOJIBKO C TIOMOIIBIO ITpenoaaBaTens. PeueBoe odopmiienue TpedyeT NONpaBok,
KOpPEKLHUU.

07-10

JlaH HEeMOJTHBIN OTBET, JIOTHKA U TOCIIEA0BATEIPHOCTh H3II0KEHHS UMEIOT CYIIIECTBEHHBIC
Hapymenus. JlomymeHsl rpyoble OMIMOKH ITPH OTIPEIeNICHHN CYIIIHOCTH PACKPBIBAEMBIX
HOHSITHI;’I, TeOpPII:I, SIBHCHI/II‘/‘I, BCJICACTBUC HEIIOHUMAaHUA CTYACHTOM UX CYIIECTBCHHBIX U
HECYIIECTBCHHBIX MTPU3HAKOB U CBs3eH. B OTBETE OTCYTCTBYIOT BHIBOJBI. Y MEHHE PACKPHITH
KOHKPETHBIE MPOSIBJICHUS 0000IIEHHBIX 3HAHMI He TIoKa3aHo. Peueroe opopmiienue tpedyer
MOTIPABOK, KOPPEKIIHH.

04-06

JlaH HeTIONHBIN OTBET, MPEICTABIIOMMI cO00H pa3poO3HEHHbIE 3HAHUSI IO TEME BOIIPOCa C
CYIIECTBEHHBIMH OIIMOKaMH B onpeaeneHusx. [[pucyTcTByIOT pparMeHTapHOCTh, HEJTOTHYHOCTh
n3noxxeHus. CTyZAEHT HE OCO3HAET CBA3b JAHHOTO MOHATHS, TEOPUH, SBIEHUS C APYTUMHU
00BbEKTaMU JUCHUIUTMHBL. OTCYTCTBYIOT BBIBO/IbI, KOHKPETH3ALUS U JOKA3aTEIbHOCTD
n3JI0KeHus. Peub HerpamoTHasi. JONONHUTENBHBIE U YTOYHSIOIME BOIPOCHI IIPENOIaBATENS HE
MPUBOJAT K KOPPEKIMH OTBETA CTYAECHTA HE TOJIBKO Ha IMOCTABJICHHBIN BONPOC, HO U HA ApyTHe
BOITPOCHI AUCLMIUINHBI.

01-03

He IIOJIY4YC€HBI OTBETHI 110 0a30BBIM BOIIpoCaM TUCHUIIINHBI.




9. VYueOHOo-MeTonMYecKoe H HH(OPMALIHOHHOE 00ecneueHne TUCHUILIMHBI (MOTYJIsT)
a) OCHOBHAs TUmMmepamypa.

1. AmanuTudeckass XHMHS: KAUeCTBEHHBIH XMMHYECKHH aHalu3: MPaKTUKyMm, yde0. mocobme / FO.SL.
Xapuronos, B.YO. I'puropresa. - M.: T'DOTAP-Menua, 2009. - 296¢. - ISBN 978-5-9704-1003-5.

2. AnanuTHyecKast XUMUsl. AHaIUTHKA 1: 001IHe TeopeTHIecKrue OCHOBBI, KAUECTBEHHBIH aHaIH3: yueOHUK/
10.41. XaputoHos. - 6-¢ uza.ucnp.u gom. - M. : [DOTAP-Meaua, 2014. - 688c.: un. - bubmuorp.: ¢.672-674. -
ISBN 978-5-9704-2934-1. — I'pud MO.

3.AHajguTHYEeCKas ~ XMMHSA. ~ AHAJIMTAKA 2.  KAYCCTBCHHbIM  aHauu3,  (U3HKO-XUMHYECKHE
(MHCTpYMEHTaNbHBIE) METO/Ibl aHANN3a; yueOHuk / XaputoHoB,tOpuii SkoBneBuy. - 6-¢ u3a.,uchp.u gom. - M. :
I'DOTAP-Menua, 2014. - 656¢.: ui. - bubmmorp.:c.633-634. - ISBN 978-5-9704-2941-9. — I'pud MO.

4. Ananutndeckas xumus: yaeOHoe nocodbue / AWM. Anapues, T.I1. Anexcanmposa, A.A. Kazakosa, O.B.
Kapynuna; HoBocuOupckuii rocynapcTBeHHBIN TexHUUYeCKU yHUBepcuteT. — HoBocubupck: HoBocuOupckmii
TOCy/IapCTBEHHBII TexHUUecknuil yHuBepcurer, 2015. — 92 c.: cxem., Tabn. — Pexxum moctyma: mo moJmucke. —
URL: https://biblioclub.ru/index.php?page=book&id=438291. — Bubnuorp.: c. 86-87. — ISBN 978-5-7782-2710-
1. — TeKcCT: 31eKTPOHHBIH.

5. Pemenwne 3amad o aHanmmTHaeckoi xumun: yaeoHoe ocodue/ I'.H. Ilpaitoman, I1.1. Xanduna, O.H.
Bynrakora, H.B. BanoBa; mox pexn. I'.H. lpaiioman; KemepoBckuii rocy1apcTBEHHBIN YHUBEPCUTET. — 3-€ U3,
nepepad u mom. — Kemeposo : KemepoBckuii rocymapcTBeHHbiit yauBepcuret, 2015. — 208 c.: Tabn. — Pexxum
noctyna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=437487. — ISBN 978-5-8353-
1821-6. — TekcT: ANEeKTPOHHBIM.

6. CampaukoBa, E.B. KommuecTBennsiii ananu3: yuebnoe nocobue / E.B. CanpamkoBa, E.A. Ocumnosa;
OpeHnOyprekuii TocyaapcTBeHHbIH yHUBepcuTeT. — OpeHOypr:OpeHOypreKuii ToCyAapCTBEHHBIH YHHBEPCUTET,
2015. — 160 c.: TaoI., WL —  PexuMm  gocryma: o MOJIITUCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=439068. — bubnuorp. c. 151-154. — ISBN 978-5-7410-1291-8. —
TekcT: 31eKTPOHHBII.

0)  OonorHumenbHAs IUMepPamypa.
7. Ananutndeckas Xxumus: yuebHoe nocodue mis By30B / A. W. Anapues, I'. K. Jlynenko, T. IT.

AnexcanapoBa, A. A. KazakoBa. — 2-e u3z., ucmp. u gon. — Mocksa: M3natensctBo KOpaiir, 2022. —

107 ¢. — (Boicmiee obOpasoBanue). — ISBN 978-5-534-07837-4. — Tekcr: 3eKTpoHHbIA [/
OopazoBarenbHas miardopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/492083 (nara oOparmeHus:
03.05.2022).

8. bopucos, A. H. AHanutHueckas XuMusl JUIs 1e1aroros. PacueTsl B KOJIMYECTBEHHOM aHATH3E:
y4eOHUK U mpakThKyM 1 By30B / A. H. Bopucos, U. 0. TuxomupoBa. — 3-e u31., HCIp. U JOM. —
Mocksa: M3narensctBo FOpaiit, 2022. — 153 ¢. — (Bsicmiee oopa3zoBanue). — ISBN 978-5-534-09281-
3. — Tekcr: omektpoHHbi // OOpaszoBarenbHass 1uiatrpopma HOpawit [caiit]. — URL:
https://urait.ru/bcode/489770 (mata obpamenus: 03.05.2022).

9. BanyeBa, T.H. KonuuyectBeHnusiii ananu3. ['paBumetpusi: yueOHO-METOIUYECKOE 1Tocodue st
camocTosTeNbHON paboThl cryneHToB / T.H. BanyeBa, 1.M. Axpomymikuna, A.M. KpacnoBa. — Mocksa;
bepmun: [upexr-Menua, 2018. — 59 c.: wun., tabn. — Pexxum poctyma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=499046. — bubmuorp. B kH. — ISBN 978-5-4475-9808-2.
—DOI 10.23681/499046. — TekcT: 371€KTPOHHBIIA.

10. Banyesa, T.H. KonuuecTBenHbIi aHam3. KoMIiekcoMmeTpusi: yaeOHO-METOIHUECKOE ITOCOOHe

JUIsL camocTosiTeTbHOM paboTel crynentoB / T.H. Bamyesa, 1.M. Axpomymkuna, A.M. KpacHoBa. —
Mocksa; bepnun: Hupexkt-Memua, 2018. — 58 c.: tabn. — Pexxum gocryna: mo moammcke. — URL:
https://biblioclub.ru/index.php?page=book&id=499047. — bubmuorp. B k1. — ISBN 978-5-4475-9811-2.
— DOI 10.23681/499047. — TekcT: 31€KTPOHHBIH.



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://urait.ru/bcode/492083
https://urait.ru/bcode/489770
https://biblioclub.ru/index.php?page=book&id=499046
https://biblioclub.ru/index.php?page=book&id=499047

11. Banyesa, T.H. KonuuectBennsrii ananmm3. CequMeTpusi: yaeOHO-METOAMIECKOE TOcoOue st
camocTtosTenbHOor padoTel ctynentoB / T.H. Banyesa, 1.M. Axpomymkuna, A.M. KpacHoBa. — MockBa;
bepaun: Jlupekr-Menmna, 2018. — 54 c.: tabn. — Pexum pgocryna: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=499055. — bubymorp. B ku. — ISBN 978-5-4475-9810-5.
— DOI 10.23681/499055. — TekcT: 31€KTPOHHBIIA.

12. Banyesa, T.H. KonuuecTBeHHbIl ananu3. KapTel-MHCTpYKIIMH K JTaOOpAaTOpHBIM paboTam:
y4e0HO-METOIMYECKOe Toco0Hue sl caMOCTOsTeNbHONW paboTel cryaentoB / T.H. Bamyesa, .M.
AxpomymkuHa, A.M. KpacHoBa. — Mocksa; bepiun: Jupexr-Menua, 2018. — Y. 2. Penokcumerpus. —
65 c.: TaoII. - Pexum JOCTYyTIA: 10 [IOJITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=499056. — bubmuorp.: c. 58. — ISBN 978-5-4475-9809-
9. — DOI 10.23681/499056. — TeKCT: 37€KTPOHHBIIA.

13.JIypwe FO.1O. CnpaBouHnuk 1o ananutuueckoi xumuu. — M.: Xumus, 2008.—448 c.

14. Peibanpuenko, M. B. KoMIekcHbie COeTUHEHUS: CHHTE3, CBOMCTBA, npuMeHeHue: [16+] / U.
B. Pribansuenko, E. M. basn, E. C. Measenesa; IOxusiii denepanbupiii yHuBepcutTeT. — PocToB-Ha-
Hony; Taraupor: KOxusiii penepanpubiii ynusepcurer, 2021. — 116 c.: wi., Tabn., cxem. — Pexxum
noctyna: mo moxmucke. — URL: https://biblioclub.ru/index.php?page=book&id=683917 (mara
obpamenust: 03.05.2022). — bubnwmorp.: ¢. 112-113. — ISBN 978-5-9275-3766-2. — TekcT: 2JIeKTpOHHBIN.

8) npozpammHoe obecneyenue u Hnmepuem-pecypcni:
CocraB JIMIICH3MOHHOTO M CBOOOIHO pPaclpoOCTPaHIEeMOro MPOrpaMMHOr0 oOecliedeHHs, B TOM YHUCIe

OTCYCCTBCHHOI'O IPOMU3BOACTBA.

Ne HaumeHnoBanmue Ne norosopa (auuensust)
n/n
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot

1 04.2016 .

Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot

2

04.2016 1.

3 AHTHUBUPYCHOE IPOTPaMMHOE Nel17E0-180222-130819-587-185 ot 26.02. 2018 no
obecneuenue KasperksyTotalSecurity 14.03.2019 r, npoyiena go 22.01.2024 r.
[Mporpamma it I9BM «bank BonpocoB | Pazpabotka COI'Y CBumeTenscTBo 0

4 JUISL KOHTPOJISI 3HAHUI roCyIapCTBEHHOM perucTpanuy nporpamMmmsl s OBM

Ne2015611829 ot 06.02.2015 r. (beccpouno)
CiscoWebex- Cucrema mpoBeIeHst 000 Aiicrek gorosop Ne 7167-2021 ot 03.08.2021 -

5 | Be6uHApOB. 03.08.2022r
CucreMa MoncKa TEKCTOBBIX Ne 4576-1 ot 17.01.2022 (nefcTBUTENCH 10

6 3aMMCTBOBaHUH «AHTHILIaruar.BY3» 31.12.2022 r.) ¢ 3AO «Antu-Ilnaruar»
[IporpamMmmMHoe oOecrieueHue st CBoboaHoe porpamMmmHoe obecreuenne(6eccpoyHo)

7 | PeAaKTUPOBaHUs XUMUIECKUX (HOPMYII
Isis Draw
Cuctema Tectuposanus Sunrav WEB Ne468 ot 03.12.2013 UII Cynrarynun P.T.

8 | Class (6eccpouno)

DJICKTPOHHbBIC OUOIMOTEUHBIE CUCTEMBI, ¢ KOTOpbiMK Y COT'Y nMeeTcs 1eHCTBYIONIUHI TOTOBOP:

OJeKTpoHHas OuOnmnoTeka jauccepranuii u aBropedeparoB PI'B Tpebyetcs perucrpamnus B OMOIHOTEKE

cory



https://biblioclub.ru/index.php?page=book&id=499055
https://biblioclub.ru/index.php?page=book&id=499056
https://biblioclub.ru/index.php?page=book&id=683917
https://dvs.rsl.ru/

OBC «Ynusepcurerckas oubanoreka ONLINE» tpebyercs peructpanus B oudnuorexe COI'Y
OBC «Hayunas snektponHas 6ubanoreka eLibrary.ru» caMmocTosiTenbHas perucTpanus Ha caiite

OBbC «KOHCYIBTAHT CTYJIEHTA»

CryneHueckass 3JIeKTpOHHAS OMONIMOTEKA 10 MEAUIIMHCKOMY U

d)aDMaIIeBTI/I‘IeCKOMV 06Da30BaHI/IIO, a TaKKC 110 €CTCCTBCHHBIM M TOYHBIM HayKaM B IICJIOM Tpe6yeT05I

peructpauus B 6udianoreke COI'Y

OBC «IOpaiity — o0pa3oBarenbHas cpejid, BKIIOYAIONAs] BUPTYANbHbBIA YUTAILHBIN 3a]1 YYEOHUKOB U

y4eOHBIX 1OCOOMii  OT aBTOPOB W3

Beaynux By30B Poccum 1o

BCCM HaNpaBJICHUAM H

CHEMATLHOCTAM TpedyeTcs peructpanus B oundimmorexe COI'Y

Springer Customer Service Center GmbH (6a3a maHHBIX, comepsKallMe ODICKTPOHHBIE H3IAHUSA
m3natenscTBa Springer Nature 3a meproa 2011 — 2017 rr. (TOTHOTEKCTOBas KOJUIEKIIHS B KonndecTse 46

332 xHHUT)
Caiir aucranmuonnoro o6ysenns COI'Y: http://Ims.nosu.ru/

PexomMmennyeMble HHTEpHET-aJIpeca:

Amnanutudeckas XHUMUS B

Poccuu [DnexrpoHHEIN pecypce]. —Pexxum nocryna:

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

e AHalIMTHYECKAas] XMMUSL: JEKLIUU, YYEOHUKHU U 3aJJAYHUKHU [ DIIeKTpOoHHBIN pecypc]. — Pexxum ocryia:

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

AnamuTnyeckas XuMus: yuyebHoe rmocooue [DnekTpoHHslil pecype]. — PesxxuMm mocryna:

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

e KHNI'M D0 aHAIIMTHYECKON XUMHUH [ DIEKTPOHHBIN pecypc]. — Pexxum mocryna:

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

2) Memoouyeckue ykazanus, pazpabomarnuvie cocmagumensmu Paboueil npoepammol.

Bmagukaskaz: Uza-so ®T'5OY BO COT'Y, 2015. - 60 c.

1. Ecuera, JLK., Araesa, ®.A. I'paBumerpuueckue meroanl ananusa / JLK. EcueBa, ®.A. AraeBa. —

10. MaTepuaabHO-TeXHHYECKOE O0ecTevYeHne TUCIUTLTMHBI (MOTYJIsT)

METO/I0B aHAJIN3A /ISl NPOBECHN s 3aHATHIH CeMHUHAPCKOI0 THIIA,
J1a00pPATOPHBIX 3aHATHI, KypCOBOI0 MPOEKTUPOBAHMS (BLINOJTHCHHUS
KYPCOBBIX padoT), TPYNNOBBIX U HHAMBUAYAJIbLHBIX KOHCYIbTalHIi, a

No HavMeHoBaHMe MOMEIICHUH 1151 TPOBEACHUS BCEX BHIOB YUeOHOM NesATEIBHOCTH, |Apec (MECTOMONOKECHUE) TTOMEIIICHU I
HpeﬂyCMOTpeHHOﬁ yqe6HBIM IJIAHOM 110 JUCIUIIIIMHE «AHamuTHYECKas XUMMs», B [AJIA IIPOBEACHUS BCEX BUAOB y‘le6HOﬁ
TOM YHUCJIC TIOMCUICHUSA I CaMOCTOSITEILHOM pa6OTLI, C YKa3aHUEM IMECPEUYHA JACATCIBHOCTH IO JAUCHHUITIMHE
OCHOBHOTO 000PYIOBaHUS, YUeOHO-HATJISAIHBIX MTOCOOUI U UCITIOIH3YEMOTO «AHaTUTHYECKAST XUMUS,
pPOrPaMMHOTO 00eCTIeueHHUsI MPEeyCMOTPEHHOH Y4eOHBIM IUIAHOM
1 YueOHble ayAUTOPHH 1JIsI IPOBEIEHNUS 3aHATHI JeKIIMOHHOr0 THna, |Poccuiickas Denepauns, 362025,
CEMHMHAPCKOI0 THUIIA, TPYNIIOBBIX H HHIMBHAYAIbHbIX KOHCYJIbTALIM, Pecrry6maka Ceseprast Ocerus — Ananus,
TEKYIIEero KOHTPOJISI M IPOMEKYTOUYHOI ATTECTANH, A TAKIKE ropon Briazukaskas, yn. Barytnna, fom
CAMOCTOSTEIbHOI PaGOTHI 06y AIOMIMXCS: TpernofaBaTensekuii cron, | +4-46, yaeOueii koprye Ne 7,
CTYJI, CTOJIBI U CTYJIbS IJIs 00Oyuaronmxcs, kadenpa. ayn. Ne 606
Obopyodosanue: IHTepakTHBHOE MYyJIbTUMEUITHOE 000pyaOBaHUE (TOCKA,
IIPOEKTOP), MIEPCOHATBHBIA KOMITBIOTEP B KOMIUIEKTE C MIPOTrPaMMHBIM
obecrieueHreM, BBIXO/IOM B ceTh VIHTEpHET U JJOCTYIIOM B 3JIEKTPOHHYIO
nH(popMannmoHHO-00pa3oBaTenbHyo cpexy COI'Y.
IIpoepammnoe ovecneuenue: Windows 7 Professional; Office Standard
2016; WIinRAR; Adobe Acrobat Reader; Mozilla Firefox; Google Chrome;
Kasperksy Endpoint Security; Cuctema tectupoBanus Sunrav WEB Class
(beccpounoe T10); ITporpammHOe obecieueHne sl peIaKTUPOBAHUS
xuMudeckux popmyn Isis Draw (beccpounoe I10); KorcynpranT mitoc;
CucTeMa noucka TeKCTOBBIX 3aUMCTBOBaHUN «AHTHUILIAruaT.BY3»;
IMporpamma mst 9BM «bank BoIpocoB [uist KOHTpOIIs 3HaHUi»; Cisco
Webex; MOODLE; nemMoHCTpantMoHHbIE ¥ y4eOHO-HATJISIHBIE T0COOHS
(BHOeonpe3eHTaLus).
2 JlabopaTopusi aHAJIUTHYECKOI XUMHUH U (PU3MKO-XUMHYECKHX Poccuiickas ®enepanus, 362025,

Pecny6nuka CesepHas Ocerust — Ananus,
ropoa Bnanukaskas, yi. Barytuna, nom
44-46, yaeOusIii kopiryc Ne 7,

ayn. Ne 610



https://biblioclub.ru/
http://elibrary.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
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TaKKe CAMOCTOSATE/ILHOI padoThl 00y4aIOLINXCH: TPENOAABATEIbCKUI
CTOJI, CTYJ, CTOJIBI M CTYJIbSI JUISl OOy4arOIMXCs, JJADOpaTOPHBIE CTOJIHI,
KJIacCHasl J10CKa.

Ob6opyoosanue: MynbTUMEIUIHBIN KOMILIEKC (IIPOEKTOP, SKPaH),
HOYTOYK, KOJIOHKH, IIepPCOHAJIbHBIA KOMIBIOTEP C MPOrPaMMHBIM
obecrieueHneM, BBIXOIOM B ceTh VIHTEPHET U JOCTYIIOM B 3JIEKTPOHHYIO
nHdopmannoHHo-o6pa3zoBarenbHyto cpeny COI'Y.

Ipoepammnoe obecneuenue: Windows 7 Professional; Office Standard
2016; WIinRAR; Adobe Acrobat Reader; Mozilla Firefox; Google Chrome;
Kasperksy Endpoint Security; Cuctema tectuposanust Sunrav WEB Class
(Beccpounoe I10); IIporpammaoe obecniedeHre ISl peIaKTHPOBAHI
xumudeckux popmyn Isis Draw (Beccpounoe I10); KorcynpranT mmtoc;
CucreMa IoMcKa TEKCTOBBIX 3aMMCTBOBaHMI « AHTHIUIaruaT.BY3»;
[porpamma st 9BM «baHK BOIIPOCOB A1t KOHTPOJIS 3HaHUI»; CiSCO
Webex; MOODLE; neMOHCTpaliMoOHHbBIC U y4eOHO-HATJISIHBIC TOCOOUS
(BHIEOIIPE3CHTAIINSA).

Jlabopamoproe obopyoosanue: Cnekrpodotomerp I13-5300BU - 1 miT.
dotokonopumerp KOK-3-01 «30M3» — 1 wir. dotomerp
¢doroanexrpryeckuit KOK-2 — 1 . Pedpakxromerp UPD-45452M
¢ MOACBETKOM 1 pom.ukanoi — 1mr. Becsr ananutrueckne SHINKO HT
84RCE — 1 mt. Becrr mabopatopusie npenusnonasie ET-300I1 — 1 mt.
Becrr maboparopasie CAS MW-120 — 1 mt. Memranka MarauTHast 6e3
momorpesa ¢ sxkopeM 113-6100 — 1 mT. pH-MeTp-MummuBoasT™eTp PH-
150MU- 1 wt. Kongykromerp nopratuBHelidi OHAUS — 1 mir.
Harpesarenpras mmta ES-H3040 — 1 mt. Heatpudyra CM-12 — 1 mt.
HIxad cymmnpnbii SNOL - 1 .

JladopaTopust pu3MUECKOii, KOJITOMIHON U AHAJIUTHYECKOH XUMUHU
JJISl IPOBEAeHNs 3aHATHIH CeMUHAPCKOI0 THIA, JIA00PaTOPHBIX
3aHATHH, KypPCOBOr0 NPOEKTUPOBAHMSA (BBINOJTHEHHUS KYPCOBBIX
padoT), rpyNNOBLIX U HHANBUAYAJTBHBIX KOHCYJIbTALMI, a TaKIKe
CaMOCTOATEIbHOM pPadoThl 00y4aIOIMXCA: TIPETIOAABATEIbCKUN CTOI,
CTYJI, CTOJIBI U CTYJIbs JJIsl 00y4arouuxcsi, 1ab0opaTopHbIe CTOJIbI, KJIacCHas
JI0CKa.

Obopyoosanue: MynbTAME TUHHBIN KOMIUTEKC (TIPOEKTOP, SKPaH),
HOYTOYK, KOJIOHKH, TIepCOHATIbHBIA KOMIBIOTEP C IPOTrPaMMHBIM
oOecrieueHreM, BBIXOIOM B ceTh VIHTEpHET U JOCTYIIOM B 3JIEKTPOHHYIO
nHpOpPMaMOHHO-00pa3oBaTenpHy0 cpexy COI'Y.

Ipoepammnoe obecneuenue: Windows 7 Professional; Office Standard
2016; WIinRAR; Adobe Acrobat Reader; Mozilla Firefox; Google Chrome;
Kasperksy Endpoint Security; Cucrema tectupoBanust Sunrav WEB Class
(beccpounoe I10); ITporpammHOe obGecieueHue sl peaKTUPOBAHUS
xumuueckux popmyi Isis Draw (beccpounoe I10); KoncysbraHt mitoc;
CucTema oMCKa TEKCTOBBIX 3aMMCTBOBAaHUN « AHTHUILIAarnat.BY3x»;
[porpamma st 9BM «baHK BOIIPOCOB It KOHTPOJIST 3HAHUI»; Cisco
Webex; MOODLE; nemMoHCTpantMoHHbIE ¥ y4eOHO-HATJISIHBIE T0COOHS
(BUOEOIIpe3eHTALNS).

Jlabopamoproe 0bopyoosanue: Y 1eOHO-1a00PATOPHBIN KOMILIEKC
"®uznueckas n koswtouaHas xumua" — 1 mr. [Teus mydensnas DKIIC-10
— 1 mr. AkBaguctuiustop «12-25»- 1 mt. Hedenomerp «HOM»-1 mt.
Brox aBromatiueckoro tutposanus «kbAT»-1 mr. Kongykromerp
«Jkcnept -002-6H» -1wt. JlabopaTopHsit nonomep «M-510»-1 wr. pH-
MeTp-MIUTHBOIBTMETP «pH-150MU»-2 mt. Pedpaxromerp «IPD-454» -
lmr. Memanka marautHas «I19-6110» ¢ mogorpeBom-2 mt. doTomMeTp
30M3 K®K-3-01 - 1 wr. Mukpockorn OuHOKYJIsipHbIi "Mukmen-1"- 1 wir.
Anammatop «®mroopat 02-2M» - 1 mit. bans Boasaas neyxmectHas UT-
4302E ULAB — 1 mit. Crextpodoromerp I19-5300BU — 1 mt.
HarpepatensHas minta ES-H3040 — 1 wt. Lenrpudyra Tagler
HacToJbHas JabopaTopHas MeauuHcKast mo TY — 1 . Becnl
ananutryeckne SHINKO HT 84RCE — 1 mir. Becwr Texunueckue M-ER —
3 wr. Cymuneaeiid mkad H1C-80-01-CITY — 1 mr.

Poccuiickas ®enepanus, 362025,
Pecnyonmka CesepHas Ocetust — Ananus,
ropon BiangnkaBkas, yn. Baryruna,

oM 44-46, yaeOHsIi Kopryc Ne 7,

ayn. Ne 615

JlagopaTopun: KOMIILIOTEPHBIE KJIACCHI JIsl IPOBEAEHUS TEKYIIEro
KOHTPOJIS M MPOMEKYTOYHOH ATTECTAIHH, 2 TAKIKE CAMOCTOSITEIbHOI
padoThI 00yUYAIOIIMXCS:

Poccuiickas ®enepanus, 362025,
Pecnybnuka CesepHas Ocerust —Ananus,
ropoa Bnanukaskas,

ynuna Batytuna, nom 44-46, yaeOHbII




MIPENOAaBaTENbCKUI CTOJM, CTYJI, CTOJIBI M CTYJIbSI JUIsl O0y4aroIuXcs,
kadenpa, KIaccHas TOCKa.

Obopyoosanue: KoMIbIoTEpHI 151 KOMIBIOTEPHOTO Kjlacca B KOMILIEKTE -
C IPOrpaMMHBIM 00eCIIeueHUEM, BBIXOJIOM B ceTh MIHTEpHET 1 OCTYNOM B
3JIEKTPOHHYIO HH(POpMaIMOHHO-00pa3oBatenbHyto cpeny COI'Y;
UCTOYHMKHM OecriepeboitHoro nuranus, Ippon, kommyTtaTop a1 kinacca D-
Link DGS-10240, unrepaktusHas nocka 78°(1702070/15112/11344/2+
npoektop Beno MX503.

Ipoepammnoe obecneuenue: Microsoft Windows 7 Professional;
Microsoft Office Standard 2016; 7-zip; WIinRAR; Adobe Acrobat Reader;
STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
Cuctema TectupoBanus Sunrav WEB Class (beccpounoe I10);
IIpoepammnoe obecneuenue Ui peIaKTUPOBAHNS XUMUIECKUX (OPMYIT
Isis Draw (Beccpounoe I10); KoncymnpranT miroc; Cuctema moncka
TEKCTOBBIX 3aUMCTBOBaHMH «AHTHIIaruat BY3»; Ilporpamma nist 9BM
«baHk BonpocoB Ayt KOHTpoIs 3HaHM»; ["apanT; Cisco Webex;
JICMOHCTPALMOHHBIE U yueOHO-HAIIIsIHbIE TOCOOUsl (BHCONPE3SHTALINS).

kopryc Ne 7, ayn. Ne 614

bubanoreka, B TOM 4nciie YATANBHBIH 3aJ1: CTOJIBI U CTYJIbS JIJIs
06yqa}omnxc;1, KOMIBIOTEPHI B KOMIIJICKTC - C IIPOTPpaMMHBIM
obecrieueHreM, BBIXOIOM B ceTh VIHTEpHET U JJOCTYIIOM B 3JIEKTPOHHYIO
uHpOpMaIHnOHHO-00pa3oBatenbHyo cpeny COI'Y

Ipoepammnoe obecneuenue: Microsoft Windows 7 Professional;
Microsoft Office Standard 2016; 7-zip;

WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free; KoucynesranT mitoc; [apant; Cisco Webex;
OBC"YuuBepcuterckas 6udbmuoreka ONLINE" https://biblioclub.ru
3BC «KoncynpTant crygaenta»  http://www.studentlibrary.ru

OBC «lOpaiit» www.biblio-online.ru

Poccuiickas ®enepanus, 362025,
Pecnybnmka CeBepHas Ocerust —Ananus,
ropon Biagukaskas,

ymuna Leperenn/Barytuna, tom 16/19,
yueOHbIH Kopiyc 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=

punoxenune 1
IIpumep opopmaenus mumynbHo2o 1ucma Kypcogou pabomul

MUWHUCTEPCTBO HAYKU U BEICIHEI'O OBPA3OBAHUA PO
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJDKETHOE OGPA30BATEJIBHOE YUPEX/JIEHUE
BBICIIIEI'O OBPA30BAHUS «CEBEPO-OCETUHCKUI I'OCY JIAPCTBEHHBII
YHUBEPCUTET UMEHU KOCTA JIEBAHOBHUYA XETAI'YPOBA»

DakyJbTeT XUMHHU, OMOJIOTUN U OMOTEXHOJIOTHH

Kadenpa o61ueii 1 Heopranmyecko XuMumn

KypcoBas paGora no anaiuTu4eckoi XuMnu

Tema:

CryneHT 2 Kypca, HanpaBleHUE TOJTOTOBKU —
6akanaBpuat, 040301 «Xumwus»
®UO

Hayunslii pykoBOIHTENB:
PHNO
VY4yeHas cTeneHb, JOIKHOCTh

3aBenyromuii kageapoit oo1eit 1 HeopraHM4IeCKol XUMHUH, K.0.H., JOIEHT
Cumeonunau {uana IMuTpueBHa

" n 20 T.

Bnanukaskas 20



Ipuio:xkenne 2

IIpumepbl oghopmnenus cnucka 1umepamypuol
Momnorpaguu:
bynax A.I'., Bynax K.I'. ®u3uko-xuMu4ecKkie cBOMCTBAa MUHEPAJIOB U KOMIIOHEHTOB pacTBOPOB
[Tekct]. — JI.: Henpa, 1978. — 167 c.

Kuura, umeromasi He 00Jiee Tpex aBTOPOB:

Makcumos, H. B. Apxurektypa 9BM u BeruucnutensHbix cuctem [Tekcer]: yue6. s By3os / H.
B. Makcumog, T. JI. ITapteika, U. U. ITono. — M.: Uuadpa, 2005, - 125 c.

Kuura c yeTbipbMs 1 00J1ee aBTOPAMHU, COOPHUK H T. IL.:
MupoBas xynoxxectBeHHas KyapTypa [Teker]: B 2-x 1./ B. A. Openrpocc [u np.]. — M.: Beicmas
mkoja, 2005. — T. 2.

Crartbs U3 cOOpHUKA:
Hueunmu3zanus 3anana B 20 Beke [Tekcr] / H. B. llumosa [u ap.] // IcTopus v KyJIbTypOJIOTHS:
yueb. mocobue amns cryaeHtos. — M, 2000. — I'n. 13. — C. 347-366.

CraTbs U3 )KypHaJa:
Mapteimma, O. B. HpaBcTBeHHBIE OCHOBBI Teopuu rocymapctBa u mpasa [Tekcr] / O. B.
Mapreiuun // 'ocynaperBo u npaBo. — 2005. — Ne 7. — C. 5-12.

DJIeKTPOHHOE U3/1aHMe:

Cupgpiranos, Bnagumup YctunoBuy. Mozaens MockBbl [D1€KTpOHHBIH pecypc|: 3JIEKTpOHHAS
kapta Mocksbl U [TlommockoBbst / CuasiranoB B. V., Tonmaues C. 1O., [{pirankos H0. D. — Bepcus 2.0.
— M.: Formoza, 1998, - 204 c.

HNuTepHeT-pecypc:

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

DnekTpoHHas 6ubIHoTeka yueOHoit tuteparypsl (YHuBepcuterckas 6ubnuoreka ON Line)
http://biblioclub.ru/index.php?page=razdel&sel node=1412



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

