MMHOBPHAYKN POCCUA
®ENEPAINBHOE NrOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATEJTbHOE YYPEXXOEHVE
BbICLLEIMO O5PA30OBAHUA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «Bl'Y»)

YTBEPXOAKO
3aBeqyowmm kaegpon
aHanMnMTUYEeCKoN XMMnn

- di% __T.B. Enuceesa
: 26.04.2023 r.

PABOYASA NPOrPAMMA YYEBHOW OANCLUUNIUHBI
B51.B.03 MeToabl pasaeneHusa U KOHUEeHTPUpoOBaHUA

1. Koa 1 HaumMeHOBaHMe HanpaBneHus nogrotoBku/cneynansbHocTu: 04.04.01 Xumus

2. NMpodunb noarotoBku/cneumnanusaumna: OpeaHuyeckas XUMUsi

3. KBanudukauusa (cteneHb) BbINYCKHUKA: Maz2ucmp
4. ®opma oby4eHus: oyHas

5. Kachegpa, oTBevalowan 3a peanmsaumio NpakTUKKU: kaghedpa aHanumuy4eckol xumuu

6. CocTtaBuTenu nporpamMmmbl: K.x.H., 0ouy. BopoHtok U.B.

7. PexomeHpoBaHa:
ay4yHoO-MemoOu4YeCKUM CO8eMOM XUMu4eckoao ¢hakyrnbmema om 25.04.2023 npomokon Ne 4

8. YuebHbIN roa: 2024/2025 CemecTtp(-bl): 3



9.Lllenu n 3apgayum y4e6HOM AUCLIMNIIUHDI
Lenbro yd4ebHOU OucyurnnuHbl sienssemcsi obydeHue cmydeHmos Memodosioeuu eblbopa
Memodos8 Ha cmaduu nod2omoskKu rpob, yMeHUro MPUMEHSIMb UX Ha fpakmuke.

3adavel OucuunnuHbl  S67Semcs  0CB80eHUe  Memodo8  pa30esieHUs,  8bIOEeJIeHUS,
MacKupogaHUsi, KOHUEHMPUPOBAHUS, OCHOBaAHHbLIX Ha QOU3UYECKUX S8MNEHUSIX U XUMUYECKUX
rpoueccax.

10. MecTo yuye6HOM gucumnnuHbl B cTpykType OOI:

OucumnnuHa oTHOCUTCA K YacTu, dOPMUPYEMON yYacTHUKaMU oBpasoBaTernbHbIX OTHOLLEHWN
(BapuaTtusBHomn) 6rnoka b1, K KOTOPOM OTHOCUTCH ANCLMNIIMHA; TPEOOBAHNA K BXOAHBIM 3HAHUAM,
YMEHUAM W HaBblkaMm; OUCUMNNWHBI, ANA  KOTOPbIX [JaHHas AucuunivMHa  sBnsdeTtcs
npeaLwecTBYIOLLEN))

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs No AucuunnuHe/moaynio (3HaHUA, YMeHus,
HaBblKN), COOTHECEHHbIe C NMaHUpPyeMbiMU pe3yribTaTaMu OCBOEHUA obpa3oBaTesibHON

nporpamMmmbl (KOMneTeHLI,VISIMVI) n UHANKaToOpaMnN UX OOCTUXKEeHUA:

Koa HasaHwue Koa(bt) WuaunkaTop(bl) | MNMnaHupyemble pesynbtatbl 06yyeHus
KoMneTeHumm
MK-1 | CnocobeH MK-1.1 ObecneumBaeT | 3HaTb: MHOPMALMOHHbLIE PECYPChbI C
npoeBoanTb cbop, cbop Hay4yHOW, | HAy4YHOW, TEXHUYECKOW N NaTEeHTHOW
cuctemaTmsauun TEXHUYECKOM N | NHOpMaLMnen
0 N KPUTUYECKNI naTeHTHON YmMmeThb: NpoOBOAUTL BblOOP
aHanus Hay4yHowu, nHdopMauumn, | MHpopMaLnn K3 crnekTpa HayydyHoOu U
TeXHU4Yeckon u HeobXo4MMOWN | TEXHUYECKON MHpOopMaLm.
naTeHTHOW ansa pewennss | Bnapetb:  HaBblkamu  06paboTku
NHdOpMaLuu, nccnegoBaTenbc | MaccuMBa MHopMaunn no BolbpaHHON
Heobxoanmomn Kux 3agau. npobnemaTuke
ansa peweHunsa | [K-1.2 CocrtaBnseTt 3HaTb: NpMeMbl NOUCKa Heobxoanmon
nccnegoBartensc aHanuMTU4ecknn | MHopmaumm  no  npobnemartuke
KX 3agad 0630p ONCLMNITUHBI
XNMUYECKOM cobpaHHou YmeThb: npoBoAUTb aHanus
HarnpaBfeHHOCTHN Hay4HOW, MHJOPMaLUM U3 CnekTpa HayyHou wn
TEXHUYECKON U | TEXHUYECKON MHJOpMaLUK.
naTeHTHON BnapeTb: HaBblkamMu  HanucaHud
MHpopMauuKn NO | aHaANMUTMUYECKOTO 0630pa no
TemaTuke BblOpaHHON TeMaTuke.
nccnegoBaTtensc
KOro npoekrta
MK-2 | CnocobeH MK-2.1 CocrtaBngeTt 3HaThb: OCHOBHbIE aTan.l
nnaHMpoBaTb obwmn nnax XMMMUYECKOro aHanmaa
paboTty n nccnegosaHna n | YmeTb: (hopmynupoBaTb 3agayun ong
BblGupaTh AetanbHble onTMMMU3aLMM 3TanoB XMMMUYECKOro
afiekBaTHble nnaHbl aHanusa
MeToabl OTAENbHbIX Bnapetb: HaBbikaMy NNaHUPOBaHUS
peLleHns cTagumn. nccnegoBaHUn  Ha  Kaxgom  aTane
Hay4HO- XMMUYECKOro aHanmaa
nccnegosarensc | [1K-2.2 Bbibupaet 3HaThb: OCHOBbI MeToLOB o]
KNX 3agad B 3KCnepuMeHTanb | pasgeneHnsa N KOHUEHTPUPOBaHUS
obnactm xumum Hble N pacyeTHO- | YMeTb: OCYyLLeCTBNATb BblOOP
BbICOKOMOJIEKYI TeopeTndeckne | HeobxoaMmMoro MetToga pasgeneHus mn




APHbIX
COeNHEHUN,
aHanMTU4eckon
N OpraHM4ecKomn
XUMUN

MeToabl
pelweHns
nocTaBneHHOMN
3aga4un, ncxoas
N3 UMEILLINXCA
MaTepuanbHbIX U

KOHLEHTPMPOBaHMS, ncxops n3
npupoabl OoObekTa aHanu3a, 3agaudu
aHanu3a.

Bnapetb: HaBblkamu nNpoBeAEHUS
npobonoaroToBkM M pasgeneHus
aHanuMToB, ONTUMM3ALUN BbIOPaAHHBLIX

BPEMEHHbIX Ansa aHanu3a MeToauK U rpamMoTHOro
pecypcoB NPUMEHEHNA NX HA NPaKTUKE.

MK-3 | CnocobeH Ha | [1K-3.1 | Cuctematusmpye | 3HaTb: obnactu npUMeHeHna
OCHOBE T MHbopMaumo, | METOAOB aHanmsa n
KPUTMUYECKOro MOMNYyYEHHYI0 B | KOHLUEHTPUPOBAHUA B PasfnyHbIX
aHanunaa xoge HUP n oTpacnax NPOMbILLNIEHHOCTH
pe3ynbTaTtoB HNOKP, YmeTh: CONOCTaBNATb "
HUP n HUWOKP aHanusnpyet ee | aHanM3npoBaTb OOCTONHCTBA n
OoLeHuBaTb N CONOCTaBNSET | HEQOCTATKM METOOO0B pasferneHus u
NepcrnekTmMBbl UX C KOHLEHTPUPOBaHUsA C Lenblo Bblbopa
NpaKkTU4eCcKoro nuTepaTypHbIMA | ONTUMAasnbHOrO.

NMPUMEHEHNA 1 OaHHbIMW. Bnapetb: HaBbikamMy NpoBeOEHUS
NPOAOIKEHUNS aHanu3sa WHdopmMmauun o crnocobax
paboT B obnacTtu nccrnegoBaHus aHanuTa,
XUMUN TpeboBaHUAX K yCIOBUSIM
BbICOKOMOJIEKYI npoBefeHnst aHanuaa
APHbIX MK-3.2 Onpepensert 3HaTb: OCHOBHble CMOCOObLI peLleHns
coeguHeHuN, BO3MOXXHblE npakTn4yecknx  3agad B xone
aHanuMTU4ecKom HanpaBneHUss | XMMUYEeCKoro aHanuaa,
N OpraHM4eckomn pa3suTnA paboT | cCoNnpoBOXAaroLLErocs cTagven
XUMUN N NepcnekTBbl | NPobGoNoAroToBKM
npakTn4eckoro | YMeTb: OCYyLLEeCTBNATb BbIGOp
NPUMEHEHNS Hanbonee onTMManNbHOrO MeToaa
NOSNYYEHHbIX pasgenexHuns n/vwnu
pes3ynbTaTtoB KOHLUEHTPMPOBaHMS AN pPeLleHus
KOHKPETHOW NMpakTU4eCcKon 3agayu
Bnapetb: HaBbikamMy NpoOBEOEHUS
npoueayp  KOHUEHTPUpOBaHMS U
pasgeneHns ¢ UCMNoSib30BaHWEM

pa3nnyHbliX METOO0B.

12. O6bemM gucuunnuHbl B 3a4eTHbIX eauHMLax/4vac.(e coomsemcmeuu ¢ y4e6HbIM MIaHoOM) —

4/144

dopma NpomMeXXyTOYHOM aTTecTauum 3a4em ¢ oUeHKoul

13. TpypoemkocTb No BuAam y4yebHomn paboTbl

TpyooemMKocCTb
Bug yuebHon paboThbl Bcero Mo cemecTpam
3
AyOuTOpHbIE 3aHATUSA 56 56
18 18 18
B TOM 4YMCne: — — —
38 38 38
CamocTtosTensHasa paboTa 88 88
B TOM Ymncne: Kkypcosaga pabora




(npoekT)

dopma NpoMeXXyTo4HON aTTecTaumm

NToro:

144 144

13.1. CopepxaHue pa3aenoB AUCLUNIIUHDbI

N Peanusauus
n/n pasgena
AVNCUUMINHBI
HanmeHoBaHue pasgena
AVCLMANMH CopepxaHue pasgena aucuUmnnimnHbl C MOMOLLbIO
OHNauH-
Kypca,
QYMK *
1. Nlekunn
3Ha4vyeHne MeToA0B pasgeneHna n
KOHLIEHTPUpPOBaHUs1, obnacTu
npumMmeHeHna. KonnyecTBeHHbIe
XapaKTePUCTUKN pasaenenus u
BeeneHue B kypc. ]
KOHLUEHTPUPOBaHUS: KOI(PULINEHT
1.1. Knaccupukams MeTonos pacnpeaeneHnsl, CTeneHb U3BrevYeHuns, -
KOHLEHTPMPOBaHMUS U
pazneneHus. KO9(PPULMEHT KOHLLEHTPMPOBAHUS,
KoadhdpuumeHT pasgenenus. CodeTtaHume
KOHLEHTPMpPOBaHMs C MeTOAaMM
onpeneneHns: KOMOMHMPOBAHHbIE U
rmbpuaHbie MeToabl.
12 MeToapbl pasgeneHus dnoTtauusa. dunbtpauus. CegumeHTayus. i
o reTeporeHHbIX CUCTEM Cenapauus.
MeToabl pasgeneHus, OcaxageHune. dnekTpoocaxaeHue.
13 OCHOBaHHbIE Ha OTroHka. Auctunnaumsa. Pektudukauyms. i
) obpasoBaHNK BbIAENSEMbIM BeimopaxusaHue. CenektneHoe
BELLLECTBOM HOBOW (pasbl pactBopeHue. Kpuctannusaums.
CopbUumnOHHbIE 1 CopbuMOHHOE KOHLEHTPUPOBaHME
1.4. Xpomartorpadudeckue OpraHM4YecKnx CoOegUHEeHUMN. -
MeToabl TeepaodasHas aKCTpakuus.
OCHOBHbIE NOHATUA N TEPMUHbBI. YCNoBUs
3KCTpakuum BelecTB. KonnyecTBeHHbIE
XapaKTePUCTUKM IKCTPaKLMN.
1.5 OKCTPaKLUMOHHbIE MeTOAbI Knaccndgumkauma aKkCTpakUMOHHbBIX CUCTEM. -
Cnocobbl OCyLLEeCTBEHUS SKCTPaKLUK.
AKCTPaKUMA MUKPOINIEMEHTOB.
OKCTpaKUMsl OpraHN4eCcKnx CoOeauHEHNN.
MembGpaHHble MeToabl pa3aeneHuns.
MeToabl, OCHOBaHHbIE Ha KonnyecTBeHHbIE XapakTEPUCTUKN
WHOYUMPOBAHHOM pasgeneHuns B MeMbpaHHbIX NpoLeccax.
1.6 MexdasHoM nepeHoce n3 BapomembpaHHble meToAbl. [nanus. -
OAHOW hasbl B APYryto Yepes | OnekTpoananui. SnekTpogenoHm3aums.
pas3gensaoLLyo UX TPETbIo Mazognddy3roHHOe pasgeneHue.
VicnapeHue yepe3 membpaHy.
MpumMepsbl MCNoMNb30BaHNA METOAOB AN
MpumeHeHne meToaoB BblOENEHNS N KOHLEHTPUPOBAHUS
17 pasgenenuns u MUKPO3IEMEHTOB N OPraHNYeCKUX i

KOHLEHTPMpPOBaHWSA AN
peanbHbIX 0OBEKTOB

COeaMHEHNN N3 pasriMYHbIX OO bEKTOB:
00BbEKThI OKpYXKatoLen cpeabl
(pasnu4yHble TUNbI BOA, NOYBbI, BO3ayX),




nULLEBbIX NPOAYKTOB, BUONOrMYECKMX 1
ApYrmx o6bHLEKTOB.

2. NpaKkTnyeckue 3aHATUA

3. labopaTtopHble 3aHATUA

NoeHTndpukauma kKaTMoHOB MeTasnmoB W
MeToabl pasgeneHus

1.2. aHMOHOB MWHEpParbHbIX KUCNOT B CMECcu C
reTeporeHHbIX CUCTEM
NCnonb30BaHMEM METOAA OCaXKAEHUNSA
KoHueHTpupoBaHue MUKPOKONNYECTB
MeToAab! pasgenenHus,
Xenesa coocaxgeHunem c kapbGoHaTom
OCHOBaHHbIE Ha
1.3 KanbLuus
obpasoBaHun BblAENSAEMbBIM
. PasgeneHue xenesa u marHust METOAOM
BellecTBOM HOBOW dhasbl
OCaXOeHu4.
PaspeneHue noHos meau u xerne3sa ()
C NPUMEHEHNEM NOHHOIo 0bmeHa.
CopOuUMOHHbIE 1
KoHueHTpupoBaHne WOHOB MeauM C
1.4. XpomaTorpaguyeckue

NpUMeHeHNneM MOHHOro obmeHa.
PasgeneHue n ngeHtTudmkauma geHonos
MEeTO0M TOHKOCIIOMHOW XpomaTtorpadun.

MeToabl

OKCTpaKUMOHHOE pasferieHne KaTMOHOB
MeTarnsmnoB U3 X CMECMW.

1.5 OKCTpaKUMOHHbIe MeToAbl | QKCTPaKUMOHHOE KOHLeHTpUpoBaHue
MUKPOKONNYECTB anioMUHUSA U xXenesa u3
BOJHbIX PAaCTBOPOB.

lNpnmeHeHne meToaoB OKCTPaKUMOHHO-POTOMETPUYECKOE
pasgeneHuns u onpegeneHne UnMHka B BOOHbLIX pacTBopax
KOHLEHTPMpPOBaHUS Ans
peanbHbIX 06 bEKTOB

1.7

13.2. Tembl (pasgenbl) AUCUUNNNHBI U BUAbI 3aHATUN

Ne | HaumeHoBaHue TeMbI Buabl 3aHATMI (KONMYECTBO 4acoB)

n/ (pasgena) Jlekumn | Mpaktnyeckn | JNlabopaTtopHbl [CamocTtosTenbHa| Bcer
n OVUCLIMMNINHDI n e e s paboTa o

BBeneHue B Kypc.
Knaccudmkauyus
1 MeToa0B 2 - 10 12
KOHLEHTPMPOBaHMUS U
pasgeneHus.

MeToabl pasgeneHus
2 reTeporeHHbIX 2 4 14 20
cucTtem

MeToabl
pasgenexHus,
OCHOBaHHbIEe Ha
3 obpasoBaHuK 2 8 14 24
BblAeNsieMbIM
BELLECTBOM HOBOM
dasbl

CopbUumnOHHbIE 1
4 | xpomaTtorpadunyecku 4 12 15 31
e MeToabl

5 OKCTPaKLUMOHHbIE 4 10 15 29




MeToabl

MeToasil,
OCHOBaHHbIE Ha
WHOYLUMPOBAHHOM
MeXdasHOM
nepeHoce n3 ogHown
dasbl B Apyryto
yepes pasgensaroLLyto
NUX TPETbI

lNpumeHeHne
METOA0B pasaeneHus
7 | W KOHUEHTPMPOBaAHUS 2 4 10 16
Ans peanbHbIX
00BbEKTOB

NT1oro: 18 - 38 88 144

14. MeToaun4yeckme ykaszaHus ansi ooy4aroLmxcs No 0OCBOEHUIO AUCLIUNTIUHbI

[Ona LenoCcTHOro OCBOEHWUS OUCUMNIUHBI  pPEeKOMeHAyeTcss B MNofHoM obbeme
O3HAKOMUTBCA C NEeKUusIMMK, MNpakTUYeckKumn un nabopaTtopHbiMM 3aHATUSMW. Ha nekumax
obyyarowmmes OygeTr npeacTtaBneHa MHgopMauuMss nNo  MeTogaM  pasfeneHua wm
KOHLUEHTPMPOBaHNUA B XMMWYECKOM aHanu3de, OygeT cuctematusvMpoBaHa nogaBaemas
nHopMaLMA U1 MpUBEAEHbl NPUMeEpbl  peleHus  TunoBbiX 3agax. O6yvarowmmcs
pEKOMEHOYEeTCs BECTM KOHCMEKT feKuuMr, B Criydae HegonoHUMasi UnmM BO3HWKHOBEHUS
NpOTMBOPEYNst NoNy4aeMon MHpopmaumm cnegyeT 3agaTe BONPOC NpenofaBaTtento.

BbinonHeHne nabGopaTopHoW paboTbl OCYLECTBRSETCS TOMbKO MNOCMe MpPOXOXAeHUN
WHCTPYKTaXa No TexHuke ©6e30macHOCTM M MonyyeHus gonycka oT npenogasatens. [Npexae
4Yyem MNpUCTYNUTb K paboTe HeobxoaMmO NpeaBapuUTENbHO O3HAKOMUTLCA C TeopeTU4eCcKUuMmn
OCHOBaMu K3y4aeMoro MeToda W, MaBHOe, XOOOM BbIMNOMHeHWs nabopaTopHow paboThbl.
Kaxxgyto nabopatopHyto paboTy Heobxoaumo odopmutb B nabopaTopHOM XypHane B Buae
oTaenbHon paboTbl, rae OTpaXeHbl creaywuwme pasgenb: Homep nabopaTopHon paboThl,
Ha3BaHue, CylHOCTb paboTbl, Npnbopbl U MaTepuanbl, XO4 BbINONHEHMA paboTbl, obpaboTka
pe3ynbTaToB M BbiBoAbl. Kaxayro nabopaTtopHyto paboTy Heob6xooMMo 3awmnTuTb U NOAyYnTb
noanuceb npenogasaTens.

15. lNepeyeHb OCHOBHOW WU [OMNOSIHUTENbLHOW nUTepaTypbl, PECYpPCOB MWHTEpPHeT,

Heob6XoauMbIX ANA OCBOEHUS AUCLUNIIUHBI (CrucoK numepamypbl 0hOPMISIEMCs 8 COOM8emcmeauu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obuw,asi ckeosHasi Hymepauyusi 0r1si ecex 8U008 UCMOYHUKO8)

a) OCHOBHas nutepaTtypa:

Ne n/n MNCTOYHUK
OcCHOBbI aHaNUTMYECKOM XMMUK : B 2 T. : y4eOHMK : Ans cTyq. By30B, 00Oy4. NoO XuM.
1. HanpasneHuam / nog pea. FO.A. 3onotosa .— Mocksa : Akagemus, 2014 .— T. 1/ [T.A.

bonbwoBa n ap.] .— 6-e n3a., nepepab. n gon. — 390 c.

6) gononHuTenbHas nuTepartypa:

Ne n/n NcToYHUK

MeToabl pasgeneHns u BblAENEHUS BELWECTB B XUMUW, MeOULMHE, NPOMbILLNEHHOM
nponssoactBe / [coct. T.B. Enuceesa, J1.C. HeuaeBa, A.H. 3a6noB u pgp.];

2 BopoHexckun  rocygapcTBeHHbI  yHMBepcuTeT. — BopoHex @  W3paTenbcko-
nonurpadunyecknin LeHTp BOpoHEXCKOro rocygapCcTBeHHOro yHuBepcuteTa, 2013. — 62
C

MockeuH J1.H. MeToabl pasgenenHnss 1 KOHUEHTPUPOBAHUS B aHaANMTUYECKON XUMUN .
3 [y4ebHunk] / J1.H. MocksuH, O.B. PoguHkoB. — [onronpyaHeii : MHTennekt, 2011. —
348 c.




AHanuntnyeckaa xvumuna : B 3 T. : [y4ebHuK anga ctyd. By30B, 0Oy4. No cneumanbHOCTU
"Xumunsa"] / nog pea. JI.H. MockenHa .— M. : Academia, 2008. — T. 2: Metoabl
pasgenenuns BewecTB U rmbpuaHble metoabl aHanuaa / [U.I'. 3enkeBny n gp.] .— 2008
— 299, [1] c

B) WHOPMALMOHHbIE 3NEKTPOHHO-OOpa3oBaTeNbHble pecypcbl (OduumanbHble pecypchbl
NHTEpPHEeT)™:

Ne n/n Pecypc

5. | OnekTpoHHaga 6ubnuoteka 3HB BI'Y

6. | Ob «Military»,

7. | OBC «KoHcynbTaHT cTygeHTa»

8. | 9bC «IPRbooks»

9 OBbC «JIAHb»

10. | 36C «YHuBepcuteTckasa bubnumorteka on-linex»

11. | O6pasoBaTenbHbIN NnopTan "AnekTpoHHbIM yHMBepcuteT BI'Y" hitps://edu.vsu.ru/

12. | QYMK https://edu.vsu.ru/course/view.php?id=9607

16. MNepeyeHb y4yeOHO-MeTOAMYECKOrOo obecrnevyeHUs ANs CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekoMmeHdayuu, nocobusi, 3adaqyHuKku, Memodou4dyecKue yKa3aHusi MO 8bIMOSTHEHUIO
rpakmu4eckux (KOHMPOJIbHbIX), Kypcoabix pabom u dp.)

Ne n/n MNCcTOYHUK

PekomeHgaumm mn TpeboBaHns No OGOPMIIEHMIO BbIMYCKHbIX KBanmMguKaunoHHbIX
paboT CTyOeHTOB Xxumuyeckoro dakynbteta BIY [OnekTpoHHbin  pecypc]
MeToaudeckoe nocobue : [ana cTyd. XuM. doak. BCeX HanpasneHnn 1 cneynanbHOCTEN

1. nogrotosku] / BopoHex. roc. yH-T ; cocT.. B.H. CemeHoB, E.B. TomuHa, B.IO.
KoHapawmnH .— JnekTpoH. TekcToBble AaH. — BopoHex : W3patenbckun gom BIY,
2018 .— 3arn. ¢ Tutyna akpaHa .— CBoboaHbin goctyn u3 mHTpacetm BIY .—

TekctoBbin hann .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-194.pdf>.

OCHOBbI aHaNUTUYECKOM XUMUK : B 2 T. : YY4eOHUK : Ana CTyd. By30B, 0By4. No XuM.
2. HanpaBneHuam / nog pea. KO.A. 3onotosa .— Mockea : Akagemus, 2014 . — T. 1/ [T.A.
Bonbwosa n gp.] .— 6-e naa., nepepab. n gon. — 390 1 c.

OcHOBbI aHanNUTUYeckon XMMmum : 3agaym n Bonpocol: YyebHoe nocobue aons cryq. yH-
3. TOB, XMM.-TEXHOI., Nej., C.-X., Mea. u dpapmauesT. By3oB / [1og pea. FO. A. 3onoToBa,;
ABT.-cocT.: AnoB H. B. n gp. — M. : Beicw. wk., 2002 .— 411 c.

17. OOpa3oBaTefnibHble TEXHONOrMU, UCNOoNb3yeMble nNpu peanusauumm y4eOGHOMU
ANCLUMNIINHBLI, BKINOYasi AUCTaHUUOHHble oOpa3oBatenbHble TexHonorun (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHoOe oGyyYeHue):

Mpn peanusaumMm AWCUUNIAUHBI NPOBOAATCA pasnU4Hble TUMbl nekumn (BBogHas, 0630pHas,
nekums-nHhopmauns), UCNonb3yTCca AMCTaHUMOHHbIE 0Bpa3oBaTeNbHble TEXHONOMMN Ha 6ase
peanusauumn Kypca Ha pecypce edu.vsu.ru

Mpn peanusaumm y4ebHOM AMCUUNINHBI UCMNONb3YIOTCA 3fIEMEHTbI ANEKTPOHHOro 0by4veHus
(30) n guctaHunoHHble obpasoBaTenbHble TexHonormn (JOT) B YacTn OCBOEHNSA NEKLMOHHOMO
mMaTepuana, npoBeAeHMs TeKylenh W NPOMEXYTOYHOW aTTecTauuu, MNpoBeAeHMs 4acTu
nabopaTtopHbix paboT W camMOCTOATENbHOM paboTbl oOby4valwwmxca N0  AUCLUNNIMHE,
nosgondwowue obecneynmBatb  OnMocpefoBaHHOE  B3aMMOAENCTBME  (HA  pacCTOSHUM)
npenogasatenen n oby4varLmxcs, BKIOYAA MHCTPYMEHTbl 3NEKTPOHHOW MHAOPMAaLMOHHO-
obpasoBaTtenbHon cpeabl BIY «3nekTtpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru),
nposegeHne BebUHaApPOB, BUOEOKOHEpPEHUU, B3anMOOENCTBME B COLCETSAX, NOCPeacTBOM
9NEKTPOHHOW MNOYThl, MeCCeHKepoB. [nsa OCBOEHWA AUCUUNINHBI PEKOMEHAYETCA CNUCOK
nuTepaTypbl U PeCYpCbl ANl ANEKTPOHHOro obyyeHus (30) (n. 15).

18. MaTepmnanbHoO-TeXHU4YECKOEe obecneyeHme AUCLUNIINHDI:
- MynbmumeOuuHoe obopydosaHue 051 roka3sa rpeseHmauyud (npoekmop, HOymOyK, 3KpaH);



http://www.lib.vsu.ru/elib/texts/method/vsu/m18-194.pdf

- y4ebHasi, cripagoyHas u memodu4yeckasi numepamypa.

- nabopamopHoe o0bopydogaHue u Mamepuarsbl

(anekmpoduasnu3amop, 3KCMpakmopsbl,

KOJIOHKU, 3arofiHeHHble copbeHmom, baHs ¢ oxnaxoarouwel CMecbro, criekmpoghomomemp,
aHanumu4yeckue 8echbl, XUMUYECKUE peakmuebl U rnocyda, copbeHmal.

19. OueHo4HbIe cpeacTBa ANA NpPoBeAEeHUA TEKYLLEeNn N NPOMEXYTOYHOWN aTTecTaumm

MopanokK OLEHKN 0CBOEHMS oby4Yalowmummncs y4ebHoro MmaTepuana onpeaensieTcs
coepXxaHMeM crneayLwmnx pasaenos ANCUMMNIIVHGI

Ne
n/
n

HaunmeHoBaHue
pasgena gucumnnuHbi

(moayns)

KomneTteHuus(n)

WNHankaTop(bl)
AOCTUXEHUSA
KOMMeTEeHLMM

OueHou4Hble cpeacTBa

BBeneHue B Kypc.
Knaccudmkauyus
MeToa0B
KOHLEHTPMPOBaHMUS 1
pasgenexHus.

MK-1

MNnK-1.1,1.2

PedepaTt

MeToab! pasgeneHus
reTeporeHHbIX CUCTEM

MK-2

MNnK-2.1, 2.2

PedepaTt

MeToAab! pasgenexHus,
OCHOBaHHbIEe Ha
obpasoBaHun
BblaensieMbIM
BELLECTBOM HOBOW
dasbl

MK-2

MK-2.2

KoHTponbHas paboTa

CopOuUMOHHbIE 1
Xpomartorpaguyeckme
MeToabl

MK-2

MK-2.2

PedepaTt

OKCTPaKLMOHHbIE
MeToabl

MK-2

MK-2.2

KoHTponbHas pabota

MeToabl,
OCHOBaHHbIE Ha
NHOYUMPOBAHHOM
MeXxdasHOM
nepeHoce n3 ogHown
dasbl B gpyryto yepes
pas3genstoLLyro nx
TPETHIO

MK-2

MK-2.2

PedepaTt

MpumeHeHne
METOLOB pasaenieHns
N KOHLEHTPMPOBaHUS
Ans peanbHbIX
0ObekToB

MK-3

MnK-3.1, 3.2

PedepaTt

[MpomexyTodHasa aTTecTaums
dopmMa KOHTPOSSI — 3a4€eT C OLLEHKOM

[MepeyeHb BONpocoB

20 TunoBble OLEHO4YHbIe cpeAcTBa M MeToAMYECKUMe MaTepuanbl, onpegensioLwme
npoueaypbl oLueHUBaHUA

20.1 TeKywWwMn KOHTPOJb yCNEeBaeMoCTH




KoHTporb ycneBaemocTy no AMCLMUMNIIMHE OCYLLLECTBMSIETCS C NOMOLLbIO CreayoLmx
OLEHOYHbIX CPEACTB: KOHTPOJibHblE paboThbl, pedepathl, 3a4aHns OTKPLITOrO 1 3aKpbITOro
TUMNOB.

20.1.1 KoHTpOnbHbIe paboTbl
KoHTponbHas paboTta Ne 1 (no pasgeny «3KCTpakUMOHHbIE METOAbI»)

BapuaHT 1.

1. K 100 mn pacteopa, cogepxatiero 1-10 mons/n Cu?*, go6asunu 10 mn pacTBopa
kapboHoBon kucnotel B 6GeH3one, u pgosenv pH po 4, npu KOTOPOM  KOIhPULMEHT
pacnpenenenuss meagu paseH 500. Hantu cteneHb U3BNeYeHusi, CTeneHb KOHUEHTPUPOBAHNA U
KOHLIEHTpaUNIoO Mean B OpraHn4eckon ase.

2. Kakum DOJMKEH ObITb MWUHUMATSbHbIN KoadhpnLUMEHT pacnpeneneHus,
obecneunBatowmn naenedveHne 95 % pacreopeHHoro Bewectsa n3 100,0 mn BogHoro pacrteopa
akcTpakumen: 1) apyms nopumamm no 25,00 mn; 2) natbio nopumsammn no 10,0 mn?

3. W3BeCTHO, 4TO KOHCTaHTa pacnpeaeneHns kucnotel HA mexay paBHbIMM 06bemMamu
BOObl M opraHuyeckoro pactesoputens pasHa 100. Paccuutante pH, npm koTopom Kucnota
akcTparupyetcs Ha 50 %, K =1,0-10"°

BapuaHT 2.

1. Paccuntante koadppuumeHT pasgeneHns Megu M MarHua npu  aKCTpakumm ux
pacTBOPOM 8 - OKCUXMHOMNUHA B XNopodopMe, eCriiv UCXOAHbIE KOHLEHTpauun MeTansioB u
0b6beMmbl has paBHbIl, a cTeneHn naeneveHns coctasnaoT 97,0 n 23,0 % COOTBETCTBEHHO.

2. MoxHo nn gobutbca 99 %-HOro n3BnevYeHns paCTBOPEHHOIO BELLLECTBA C KOHCTAHTOM
pacnpegenexnms 20 B pesynbTaTe: a) ogHokpaTtHou obpaboTtkm 100,0 mn BogHOro pacrtsopa
aToro BewecTtBa 25,0 mn 6eH3ona; 6) TpexkpaTHON Takow xxe 0b6paboTkn?

3. Kakum obbemMomM kepocuHa Hago obpaboTtath 1 M3 Boabl U3 HEPTAHON CKBAXMHbI,
cogepxawen 20 mr/n noga, 4TobObI cogep)XaHMe ero B CTOMHOMW BOAE MNOCMEe 3KCTpakuuu
cooteeTcTBOBano tpedbosanuam MAK (12) = 0,01 mr/n? KoadhduumneHT pacnpeaenenns noga s
gaHHon cucteme 2500.

KoHTponbHas pa6oTta Ne 2 (no pasgeny «MeTogbl pasgeneHusi, OCHOBaHHbIE Ha
obpa3oBaHuM Bbl4eNSEMbIM BELLLECTBOM HOBOWN (hasbi»)

BapuaHT 1.

1. K 1 om® pactBopa, cogepxaulero 1-10° mons/am® AgNOs, gobasunm 1 cwm?®
1 M pactBopa Na2COs. byget nu Beinagatb ocagok Ag2C03? Ckonbko HyXHO fobasutbe 1 M
pacTtBopa Ca(NO3)2, YTOObI KONUYeCTBEHHO (>99.9%) coocagntb  cepebpo?

MP(Ag2C03)=6.15-10-12, NP (CaC0z3)=1.2-1078,

2. PaccuntaTtb, Kakoe KONMMYecTBO pacTBOpa HaTPUEBOM LLENOYM C KOHUEeHTpaumen 1
Mornb/n HeobxoanmMo AoGasutk k 200 cm® pactBopa, cogepxatiero 0.28 r/am® Fe3* n 45 mr/am3
Sc®*, 4ToGbl NpakTUYeckn NonHocTbio (Ha 99.9%) ocaguTb keneso. Kakoea npu aTom 6yget
cTeneHb coocaxaeHus ckaHana? MP(Sc(OH)3)=2-10-%0; NMP(Fe(OH)3)=1-1017.

3. K1 gm3 pacTtBopa, cogepxatuero no 0.1 mons/am3 Cu?* n Fe®*, po6asunu 0.1 monb
NaOH. Mocne dunbTpoBaHWA ocagka B pacteBope 6bino HageHo 0.070 monb/am® Fed* u
0.097 monb/am® Cu?*. MP(Cu(OH)2)=2.2:10-2%; MP(Fe(OH)3)=1-10""". MoguuHsaeTcs N1 cuctema
3aKoHy XronuHa?

BapuaHT 2.
1. K 100 cm® pacTtBopa, cogepxatiero 2-10° mons/am® La(NOs)3, go6asunm 100 cm®

pacTtBopa, cogepxallero 0.2 monb/am® Ca(NOs)2 u 0.9 r KpucTannMyeckon LaBeneso
KMCnoTbl. HaiTn cteneHb coocaxaeHust U OCTaTOYHbIE KOHLUEHTpauun naHTaHa M Kanbuus B

pacTtBope. [MP(Laz(C204)3)=2.5-10"1°, MP(CaC204)=2-10°. [OCTUrHYTO N KONMMYECTBEHHOE
coocaxgeHue naHtaHa, >95%, goctaToyHoe And NpoBeaeHus aHannsa?



2. [na coocaxgeHusa cnefoBbiX KOAWMYECTB CTpoHuuss kK 50 wMn pacTtBopa,
cogepxawero 1-10° monb/gm® Sr?*, nob6aBunM HEKOTOPOE KOMMYECTBO CEPHON KUCMOTbI U
50 cm® 0,1 monb/am® pactBopa Ca?*. PaccumtaTb CTeneHb COOCAXAEHWUSI CTPOHLMUSA, €Cnu
N3BECTHO, YTO MNocrne ocaxaeHus B pacteope ocTtanock 0.01 monb/am3 Ca?*. Bbina 6bl cTeneHb
COOCaXdEHMsA CTPOHUMS Bbille, ecnu Bbl K UCXxogHOMY pacTBopy Aobasunu Ba?* B Tom e
konuyectee? MP(BaS04)=1.1-10-1°, MP (CaS04)=2.5-10", MP(SrS04)=3.2:10"".

3. PacTtBOpbl, NONy4YeHHbIE NOCne pacTBOpPeHUss 0TPaboTaHHOIO SAEPHOro ropHYero B
CEepPHOW KWUCMOTe, OYULLAIOT OT PadMoaKTUBHOMO afieMeHTa paaus MeaneHHbIM CoocaXKaeHeMm
ero ¢ 6apvem. Hangute crteneHb coocaxaeHus pagus, ecnu Kk 1 am3 pacteopa, coaepallero
0.001 monb/am® cepHont kucnoTsl 1 1-106 monb/am® pagusa, nob6asneHo 250 r xnopuaa Gapwus.
MNP (BaS04)=1.1-10"%, MP (RaS04)=4.3-10"".

20.1.2.TembI pechepaToB

1. MemOpaHHble MeToabl pa3aeneHns (KonnyecTBeHHble XapakTEPUCTUKM pasdeneHns B
MeMbpaHHbIX npoueccax. bapomembpaHHble MeToabl).

2. llpUMeHeHne MeToAOB  pasdeneHnss U KOHUEHTPUPOBaHUS ANs  OObeKkToB
OKpYyXatoLen cpeapl.

3. MNMprMeHeHe MeTOA0B pasaeneHns U KOHUEHTPMPOBaHUSA AN NULLEBLIX NPOAYKTOB U
onornorn4yecknx oObEKTOB.

4. MembpaHHble meToabl pasgenexus (Quanua. dnektpognanua. SnekTpogenoHm3auns)

5. loHOOOMEHHOE pa3geneHne M KOHUEHTPUPOBAHNE HEOPTraHMYECKMX BELLIECTB.

6. 'MbpunaHble meToabl.

20.1.3 3apaHus OTKPbLITOro U 3aKpbITOro TMNOB

1. Ona cbopa n aHanu3a WHGOpMaUMM MO HOBbIM MeToAam pas3geneHvns u
KOHLEHTPMPOBaHUs, npegnaraembiMm OTEeYeCTBEHHbLIMMN y4YeHbIMN, pekomeHayeTcs
Nnosib30BaTbCA CReayLWnMM NHTEPHET-PECYPCOM (BblIbEpUTE OOAUH BapuaHT oTBeTa):

A) https://ru.wikipedia.org/; B) https://www.elibrary.ru/; B) https://scholar.google.ru/; T)
https://xumuk.ru/.

2. Hay4dHo-uccnepoaTtenbckaa pabota B 06nacTn MHTENNeKTyanbHOM COBCTBEHHOCTMH,
BKIOYatoLasi NoucK, aHanu3 v cucTtematmsaumio NaTteHTHOM, a TakkKe MHOM MHdopmauun c
Lenbio BbISBNEHNA TEXHUKO-MPaBOBOrO OKPYXeHuUst obbekTa mccrnegoBaHus U obecnedeHns
HaY4YHO-TEXHMYECKOro NPOABMKEHMUS NPOAYKLMM OTHOCUTCS K:

A) nateHTHOMy wuccnegosaHuo; bB) narteHTHomy nowucky; B) mapkeTuHroBomy
nccnegosaHuto; IN) nutepatypHomMmy o630py.

3. Kakum gokymeHTOM Heobxoaumo pyKkoBOACTBOBATbCS Npw BbibOpe mMeToda aHanuaa
onpenensemMoro BellecTBa B akkpeamToBaHHOW nabopaTtopmn?

A) F'OCT; b) nateHT; B) Hay4yHaa cTaTbs; ) yuebHoe nocobue.

4. B kakom nyHkTe TOCTa oTpaxatoTcsi 0cobble ykazaHusa npu npoBeaeHUn BblbpaHHON
METOAMKN aHanu3a, pasgenieHns unm KOHLEHTPUPOBaHNA?

A) Obnactb npumeHeHus; b) Obwme Tpebosanus; B) O6paboTka pe3ynbTaToB aHanuaa;
') HopmaTuBHbIE CCINKN.

5. B kakom pasgene nateHTa ONUCbIBAEeTCHA CYLWHOCTb W MpU3HaKM M300peTeHus,
Nno3BONsLWmne JOCTUYb HYXKHOTO TEXHNUYECKOro pesynbTaTta?

A) dbopmyna nsobpeteHus; b) onncanue; B) pedepar; I') unnioctpauum.

6. [lpu noucke nogxogdllen MeToOMKM onpeaerieHns BewecTB B MHOFOKOMMOHEHTHOM
cMecn HeobxoauMO yunTbiBaTh criegyrowme oakTopbl:

A) BnuAHWEe Mewawwmnx WOHOB; bB) npaBuUNbHOCTbL pe3ynbTatoB MeToauku; B)
NpeLm3nOHHOCTb pesyrnbTaTtoB MeToAuMKM; [) BCe BapMaHTbl BEPHbI.

7. YKaxute BepHyl MocrnefoBaTeNibHOCTb 3TanoB MNPOBEAEHUS  aHanMTUYECKUX
nccnegoBaHun.

A) wvHTepnpeTauusa pesynbTatoB aHanusa; b) BbiGop cnocoba wuccneposaHus; B)
nposefeHne aHanuaa; IN) onpegenexHune Lenu, 3agad nccnegoBaHus.



https://ru.wikipedia.org/
https://www.elibrary.ru/
https://scholar.google.ru/
https://xumuk.ru/

8. YcTaHoBWUTE COOTBETCTBME MEXAY MOHATUSMU U UX onpeaeneHnamu

1. XumMunyecknin aHanms.

2. MeToauka aHanusa.

3. MeTop aHanusa.

A. YHuBepcarnbHbIl U TeopeTnyeckn OBOCHOBaHHbIM Cnocob onpefeneHvs cocTaBa
©e30THOCUTENBHO K OnpeaeniieMoMy KOMMNOHEHTY N aHanM3npyeMomy OObeKTy.

B5. CoBOKYNHOCTb MeTOAO0B UCCredoBaHUA, UCMONb3yeMblX Of1S onpeerieHuss coctasa
XUMUYECKNX COEeANHEHUN N NX CMECEN.

B. lNogpoGHoe onucaHne Bcex 3TanoB aHanmMsa [JaHHOro obbekTa Ha 3afaHHble
KOMMOHEHTbI C UCMOSfb30BaHMEM BblIOpaHHOro MeToga aHanusaa.

3anuwmnte B none gns oTBeTa NocnegoBaTenbHOCTb Lndp, COOTBETCTBYHOLWMNX BykBam
ABB, 6e3 npobenoB 1 kaknx-nMbo cMMBONOB

9. YcraHoBUTE COOTBETCTBME MEXY MOHATUSMU U UX onpeaeneHnamm

1. UyBCTBMTENBHOCTL METOAA.

2. MNpepen obHapyXeHus.

3. N3bupartenbHOCTb.

A. HaumeHbllee cogepXaHMe KOMMOHEHTa, NpU KOTOPOM MO LaHHOW METOAMKE MOXHO
0OHapy>X1Tb €ro NPUCYTCTBMNE C 3a4aHHON LOBEPUTENBHOWN.

B. MMHMManeHoOe KONMMYecTBO BELLECTBA, KOTOPOE MOXHO OnpeaennTb Unn obHapyXuTb
AaHHbIM METOLOM.

B. BoamoxHOCTb MeToga onpefensatb wunn obHapyXuBaTb WMCKOMbIA KOMMOHEHT B
NPUCYTCTBUM APYrUX COMYTCTBYHOLLMX KOMMOHEHTOB.

3anuwmnte B none gns oTBeTa NocnegoBaTenbHOCTb Lndp, COOTBETCTBYHOLWNX BykBam
ABB, 6e3 npobenos 1 kaknx-nMbo cMMBONOB

10 Ykaxute pacwmdcposky TepmuHa [OCT (gBa cnosa).

11. Kak HasbiBaeTcs MOUCK MO HauMOHAlbHbIM W pErnoHarnbHbIM NaTeHTHbIM Gasam
AaHHbIX, @ TakkKe C NMOMOLLbI MOUCKOBbLIX CUCTEM, MOALEPXMUBAKOLLMX MYyMbTUHALMOHANbHOE
NoAKMNYeHne.

12. Kakon nNOCTOSHHbI  MOEHTUUKATOP WM OEeCKPUNTOp, WCMOMb3yembin  Ans
YHUKANbHON  naeHTuukaumm oObekToB UM CTaHAapTM3MpOBaHHbIM  MexayHapoaHown
opraHuMsauMen no craHgapTu3aumm, npucBamMBaeTCs HaydHbIM nybnvkaumam ans ygobHoro
noucka ux B cetn VIHTepHeT. (OTBET NpMBeanTe naTuHULUEN 3arnaBHbIMU BykBamm).

13. K Kkakom rpynne MeTOAOB OTHOCUTCA METO4 3NIEKTPOOCAaXOAEHUSA, COrfacHo
knaccudpukaumm J1.H. MockBuHa:

A) meToabl, OCHOBaHHble Ha 0b6pa3oBaHMM BbiAENsIEMbIMU BELLECTBaMN HOBOM hasbl; b)
mMeMmbpaHHble MeToabl; B) komOuHupoBaHHble MeToapbl; ) MeToabl  BHYTpUda3HOro
pasgeneHus.

14. MembpaHHble MeTOAblI aHanM3a OCHOBaHbI Ha:

A) cnocobHocTb K oBOpa3oBaHMO HOBOW (pasbl B APYroMm arperatHoM COCTOSHWUWU MO
OTHOLUEHMIO K COCTOSIHUIO MCXOOHOW cMmecu BellecTB; B) cnocobHOCTM K MHAYyUMpPOBaAHHOMY
nepeHocy n3 ogHon asbl B APYryto Yyepes pasgensiowyo nx TpeTbio asy; B) cnocobHocTm K
MexdasHoMy pacnpegeneHuio B ornpeferieHHon cuctemMe as, C NpUcyLlen Kaxaomy
BELLECTBY BENMYMHOMN KOadhduumMeHTa pacnpegenenus; ) ogHOBPEMEHHOM MCMONb30BaHUN
HECKOJSbKUX XapaKTepUCTUYECKUX CBONCTB, pPasfnnyatoLmnxcs no CBOen npupoae.

15. 3 npeanoxeHHbIX BapuMaHTOB BblbepuTe MeTodbl, OCHOBaHHble Ha 0Obpa3oBaHUK
ManopacTBOPMMOIrO COEAMHEHUS MUKPO- W/MIM MaKpOKOMMOHeHTa (BbibepuTe OAWH unu
HECKOJSIbKO BEPHbIX BapMaHTOB OTBETA):

A) donotauus; b) ocaxgeHue; B) anektpoocaxaeHue; M) akcTpakums.

16. BbibepuTe npaBunbHbIN BapuaHT onpegenenus donotauunu:

A) npouecc BblAeneHUs B3BELUEeHHbIX 4acTuL, M3 XWOKOCTU Unu rasa nog AencTtBuvem
rpaBuTaLMoHHOro nonsi; b) meTon, OCHOBaHHLIM Ha yAepXMBAHUKN YacTuUL, Ha unbTpe, Nopbl
KOoToporo umetoT 6onee menkve pasmepbl, YeM pa3Mepbl yaepXuBaembix Yactuy, B) meton
pasgeneHunst cmecen TBepaodasHbiX YacTul pasnnyHoro oasoBOro cocrtaBa, OCHOBAHHbLIA Ha



pasnuunsx B X cmadmeaHum; [N) MeToabl pasaeneHnsa BewwecTB, HaxoadaLWmxcsa B pacTBope unm
crneuvanbHO nepeBedHHbIX B pPaCTBOPEHHOE COCTOSIHWE, OCHOBaHHbIM Ha 0bpasoBaHun
BblAENAeMbIMU UM OTAENSEMbIMA KOMMOHEHTAMM pacTBOpa ManopacTBOPMMbIX COEANHEHUI
3a cYyeT B3aMMOOEeNCTBUSA C peareHTOM-ocaguTenem.

17. CornacHo knaccudpukaumm JI.H. MockBuHa K KpuCTannusaumoHHbIM MeToadam
oTHOcATCA (BbIbepuTe BEPHbIE BapnaHTbl OTBETOB):

A) coocaxgeHuve; b) 3oHHas nnaska; B) BbiMopaxuBaHue; ) pektudgukauyus.

18. K 100 mn pactBopa, cogepxatiero 0.1 mons/n Ca?* u 1-103 mons/n Lad*, no6asunu
1 Mn KoHueHTpupoBaHHoro pacteopa (10 mornb/rl) nnaBukoBoW KUcNoTbl. KakoBa cTeneHb
coocaxaeHus nantaHa? MP(LaFs) = 1.4-107'8; MP (CaF2) = 3.4:-10". OTtBeT npeacraebTe B
Buge: X.X-10X

19. PaBHOBecHOe pacrnpefeneHve MUKPOKOMIMOHEHTa B Mpouecce CoocaxaeHus

X y

= D =
a—x b—vy

OMUCbIBAETCH BbIpa)KeHNeM ~ | 1 HoCUT Ha3BaHWe 3akoHa (YKaxuTe amMunmio

Yy4Y€HOro).

20. YKaxunte BepHy rnocrnenoBaTesibHOCTb 3TanoB NpoBeAeHUs XMMUYECKOro aHanuaa.

A) npobonogroToBka; b) obpaboTka pesynbtaTtoB; B) npoBeaeHne aHanusa; I') otbop
npoObl

21. YcTaHOBUTE COOTBETCTBUE MEXAY MOHATUAMU U UX onpeaeneHnsamMu

1. MukpodunbTpayus.

2. YneTpadunstpauus.

3. HaHounbTpauus.

Pa3smep gnameTtpa nop membpaHbi:

A. 20-200 Hm.

6. 200-10000 HM.

B. 1-20 HM™.

3anuwmnte B none gns oTBeTa NocnegoBaTenbHOCTb Lndp, COOTBETCTBYHOLWNX BykBam
ABB, 6e3 npobenos 1 kaknx-nMbo cMMBOOB

22. YcTaHOBUTE COOTBETCTBUE MEXAY MOHATUAMU U UX onpeaeneHnsamMu

1. OnekTtpodopes.

2. CoocaxgeHus.

3. Na3oBas akcTpakuyus.

A. MeToa pa3geneHusi, OCHOBaHHbIN Ha pasnuuuax B pacrnpegerieHnn BelecTB Mexay
pacTBOPOM U OCagKOM.

B. MeTon pasgeneHvsi, OCHOBaHHbIM Ha pacrnpeferieHMM  BewecTB  Mexay
KOHOEHCUPOBAHHOWN (XKWMOKOW Unn TBepLOMn) 1 razoBoun hasamu.

B. MeTon pasgeneHusi, OCHOBaHHbIN Ha pPasnuyusix B CKOPOCTSX MPOCTPAHCTBEHHOrO
nepeMeLLeHNs 3NEKTPO3apXKEHHbIX YacTuL, B pacTBOpax.

3anuwmnte B none gns oTBeTa NocnegoBaTenbHOCTb LnMdp, COOTBETCTBYHOLWNX BykBam
ABB, 6e3 npobenos 1 kaknx-nMbo cMMBONOB

23. B kakom cnyyae ygobHee BblgenuTb matpuuy?

A) maTtpuua cnoxHas (MUMHepansbl, cnnaebl, Noysa); b) matpuua npoctas (oguH — ABa
anemeHTa); B) matpuua B3ammogenctesyeT ¢ matepuanom copbeHTa; ) Bce BapuaHTbl BEPHbIE.

24. YTO Takoe OTHOCUTESNIbHOE KOHLEHTPUPOBaHMNE?

A) npouecc nepeBoga MUKPOKOMMOHEHTOB M3 BOMbLION Macchl unn obbema B manyto; b)
npouecc BblaeneHnss MaTpuubl (OCHOBbI) obpasua B otaenbHyto dasy; B) npouecc BbiaeneHus
MMKPOKOMMOHEHTa B 0TAENbHY0 dasy; M) npouecc oTaeneHmss MUKPOKOMMOHEHTa OT MaTpuLbl.

25. Kak Ha3blBaeTCs npouecc unm onepauus, B pesyribTate KOTOpPbIX U3 UCXOOHOW CMecHu
BELLECTB NOJSlydyaeTCs HECKONbKO pakumi ee KOMMOHEHTOB B MHAMBMAyanbHOM BMAE WNKU B
BMOE CMeCen C HOBbIM KQ4e€CTBEHHbBIM UM KONNYECTBEHHLIM COCTaBOM?

A) pasgeneHuve; b) koHUueHTpupoBaHue; B) nssnedenue; ) pnotaums.




26. Kakon napameTp SBMSIeTCA KONMUYECTBEHHOW XapaKTEepPUCTUKOW CESIEKTUBHOCTU K
KOHKpETHOW nape pasgensieMbix BELLECTB?

A) koadbduumeHT pacnpeneneHus; b) koHcTaHTa pacnpegeneHuvsi; B) koadpdgpuumeHT
n3bumpartenbHocTy; [N) KOHCTaHTa aKCTpPaKUMN.

27. Kak Ha3blBaeTcst Cnocob aKCTpaKkuumn, KOTOPbIN NPOBOANTCSA B AENUTENbHOW BOPOHKE
nyTem BBeLEHUS B Hee onpegenieHHbiXx O00beMOB BOAHOrO pacTBopa, CoAepKallero
3KCTparvpyemMble CoOeaMHEHNS, N 9KCTpareHTa?

A) aOnHamuyeckas akcTpakums; bB) cratudeckas akcTtpakumsa; B) mukpodntongHas
aKcTpakums; [') Bce OTBETbI BEPHbI.

28. Kak Ha3biBaeTCca MeToq, OCHOBaHHbIN Ha n3bupaTenbHOM pacTBOPEHMU OOHOro u3
KOMMOHEHTOB pa3fensemMon CMecu BeLLecTB?

A) ocaxpgenwue; b) oTroHka; B) cenektnBHoe pactBopeHue; ') 30HHas nnaeka.

29. Kak HasbiBaeTcs TBepaodasHbli COpBEHT, coaepKallmii MOHbI, CMOCOBHbIE K OBMeEHY
C noHamu pacteopa?

30. Kak HasblBaeTcs rpaduyeckasl 3aBUCMMOCTb KOHLIEHTpauMM MWUKPOKOMMOHEHTa B
copbeHTe OT ero KOHUEeHTpauMm B paBHOBECHOM pacTteBope? [aHHas 3aBUCMMOCTb
XapaktepuayeT CrnocobHOCTb copbeHTa K yaepKMBaHUIO KOMMNOHEHTA U3 ero pacTBOPOB Pa3HbIX
KOHUeHTpauun. OTBET CoaepXunT 2 cnosa

31. Kak HasbiBaeTca KOMOMHMPOBaAHHbBI METOA pasfernieHns 1 onpenerieHns BeLlecTs,
OCHOBaHHbIV Ha pacnpeenieH KOMNOHeHTa MeXay NoaBUXKXHOM N HENOABWXKHOM hazammn?

32. OT kakux napameTpoB 3aBUCUT CTEMEHb U3BNEYEHNS MUKPOKOMIMOHEHTA U3 MaTpuubl
9KCTPaKLMOHHBIM METOAOM (BblbEpUTE OAMH UIIM HECKOSTbKO BEPHbLIX BAPUAHTOB OTBETA):

A) Temnepartypa; Bb) KoHueHTpauma conn B BogHou chase; B) pH BogHou dpasbl; IN)
npupoaa aKcTpareHTa.

33. YcTaHoBUTE COOTBETCTBUE MEXAY NMOHATUSMU U UX ONpeaerieHnsaMmM B MeMOPaHHbIX
MeToAax pasgeneHns N KOHLEHTPUPOBaHUS

1. Anddy3moHHbIE MeTOAbI.

2. OnektpomeMbpaHHble METOAbI.

3. bBapomembpaHHble MeToAablI.

[Bnxywas cuna npouecca

A. 'paguneHT gaBneHus.

b. MpagneHT xmummnyeckoro noteHuyuana.

B. N'pagueHT anekTpmn4yeckoro noteHuuana.

3anuwmnte B none gns oTBeTa NocnegoBaTenbHOCTb Lndp, COOTBETCTBYHOLWMNX BykBam
ABB, 6e3 npobenos 1 kaknx-nMbo cMMBOOB

34. YcTaHoBUTE COOTBETCTBME MEXY MOHATUSMU U UX onpeaeneHnamm

1. Kpnctannusauyus.

2. BoIMopaxunBaHue.

3. QnekTpoocaxaeHue.

A. Meton pasgeneHus, OCHOBaHHbIA Ha npouecce obpasoBaHua TBepaon ¢asbl B
pesynbTaTe 3NeKTPOXMMNYECKNX MPOLIECCOB Ha 3neKTpoaax.

E. Meton pasgeneHusi, ocHOBaHHbIM Ha oOpasoBaHMM B pacTBope TBepaon dasbl
BELLECTB, OTMMYAIOLLMXCA CBOEW pPacTBOPUMOCTbLIO, MyTEM OXSlaXAEeHus pacTtBopa unu
pacnnasa.

B. MeTog pasgeneHunsa, OCHOBaHHLIM Ha (pa3oBbIX Nepexogax BEeWecTB M3 rasoBon B
XnaKyto unu Teepayto daay.

3anuwuTte B none Ans oTBeTa NocrnegoBaTenbHOCTb LMp, COOTBETCTBYOWNX BykBam
ABB, 6e3 npobenoB n kaknx-nnbo cMMBOMOB

OnucaHune TeXHONOrMM NPoBeAEeHUA U TPeOOoBaHUA K BbINOSTHEHUIO 3aA4aHUN (Mnu
LWKanbl U KPUTEPUU OLLeHUBAHUA)

KoHTponbHble paboTbl MNpoOBOAATCA B paMkKax npaktudeckon pabotbl nocne
NPOXOXAEHUS Ha NEKUUN N ceMnHape paccmatpuaemon TeMbl. KOHTponbHas pabota nveet 2



BapuaHTa U COCTOUT M3 Tpex 3ajad. Tembl pedepaToB pasgaloTcd B Havane cemectpa, C
oby4aloLwmmmca 3apaHee oroBapmBaeTca rpaduk AoKNagoB, OCHOBAHHLINM Ha NpeacTaBsieMoOM
maTtepuane. TpeboBaHus k pedepaTty: dopmaTt A4, wpudpTt Times New Roman,12 n1, 1,5
WHTepBan; KONIMYeCTBO CTpaHuL He MeHee 15, KONM4ecTBO nuUTepaTypHbIX MCTOYHUKOB He
MeHee 10; CTpyKTypa: TUTYNbHbIN NIUCT, COAEepKaHe, BBEAEHNe, OCHOBHAs YacTb, 3aKro4eHne,
cnucok nutepaTtypbl. [oknag MOXeT NpoBOAMTCA C npe3eHTaumen gna bonee HarnsigHoro
npeactaBneHnsa MHOPMaLnu.

Kputepn ouLeHKM TeKkywen artrectaumm (KOHTPONMbHOW paboTbl) MO uTOram
OCBOEHMS OUCLUNINHBI:

OueHKa «OTNUYHO» CTaBUTCS CTYOEHTY, BEPHO PELUMBLLIErO BCE 3a4aHUS KOHTPOSbHOW
paboTbl.

OueHKa «XopoLlo» CTaBUTCH CTyAEHTY, BepHO pelumBliero 6onee 75% o1 konuyecTBa
KOHTPOSbHbIX 3a4aHNN.

OueHKka «yooBneTBOPUTENBHOY» CTaBUTCA CTyAeHTYy, BepHO pelumBliero 6onee 50% ot
KONMYeCcTBa KOHTPOJIbHbLIX 3a4aHWUMN.

OueHKa «HeyaoBNeTBOPUTENBHO» CTaBUTCA CTYAEHTY, BepHoe pewmsliero meHee 50%
KOHTPOSbHbIX 3a4aHNN.

Kputepn oueHKM TeKywewn artrectauum (pedepatr) no uTOramM OCBOEHUA
ANCUNNNUHBI:

OueHka «3a4yTeHO» CTaBUTCA CTyAEeHTYy 3a BbiNonHeHue TpeboBaHuM K pedpepaTty B
NofHONW Mepe W YyCrelwHbIn YCTHbIM oKnag no mMatepuanam pedepara, 3aknioyarolwmnnca B
aZlekBaTHOCTW NpeaCTaBNeHns TeMbl 1 OTBETOB Ha BOMPOCHI ayaAUTOPUM.

OueHKa «He 3a4TeHO» CTaBUTCHA CTYAEHTY 3a HeMosiHoe BbINOSIHeEHWE TpeboBaHUN K
pedepaTy B NONHOM Mepe 1 JoKnaa npeacTaBfNeHHON Ha HU3KOM YPOBHE, XapaKTepusyroLwmimnca
HEenosIHbIM NOHUMAaeM TeMbl N HEBO3MOXHOCTbIO OTBETUTb HA OMNPOCHI ayaANTOPUM MO TEME.

20.2 NMpomexyToyHaa aTrectauus

MpomexyTodyHaa aTTectauus no AUCUUNIIMHE OCYLLECTBMISIETCA C MOMOLbLIO  CReayrLmx
OL€HOYHbIX CPEACTB: KOHTPONbHO-U3MEPUTENBHBLIX MaTepuanos B Buge 6uneTtos, cogepxaLymx
2 Bornpoca n3 crnucka BOMPOCOB, nNpeacTaBrieHHbIX Huxke. lNopagok dopmupoBaHna KUM
dopmmpyeTca Takum 06pasom, YToObl BOMPOCH! ObiNM M3 pa3HbIX pas3gernioB YATaeMoro Kypca.
Bo3MOXHO BbICTaBfieHME MTOrOBOM OLIEHKM MO pes3ynbTaTaM MNpPOMEXYTOYHOW aTTecTaumn B
crny4vae, ecnv CTygeHT No BCEM BMAAM TEKYLLEro KOHTPOMs OTBETUN BEPHO Ha 75% wu Bbiwe OT
obuiero konmyectBa 3agaHuin. K npoMeXXyTouyHOM aTTectauum CTyAeHT MOXeT ObiTb AonyLleH
npu yCnoBuK BbINOMHEHMS nabopaTopHbIX paboT u 13 3awwmte B hopme OTKpbITOM Beceap.

Bonpochl k 3a4eTy
3HayeHne MeToO0B pasdeneHns N KOHUEHTPMPOBaHUA, 06nacTu NPUMEHEHUs.
Knaccudmkaumss MeTOA0B KOHLEHTPUPOBAHUA U pa3feneHus.
[MprMeHeHne MeToO0B pasaeneHnsa N KOHLEHTPUPOBaHUSA AN peanbHbIX OObEKTOB.
MeToabl pasgeneHns reteporeHHblx cuctem. dnotauus.
OCHOBHblE MOHATUA W TEepMWHbl. YCNOBUSA 3KCTpakuuu BewecTB. KormyecTBeHHble
XapaKTEPUCTUKN SKCTPAKLMMN.
Knaccudumkaums akCTpakumMoHHbIX cuctemM. Cnocobbl OCYLLLECTBNEHUS SKCTPAKLMW.
Cnocobbl OCyLLEeCTBEHUS SKCTPaKLUK.
OKCTpaKUNs MUKPOISNIEMEHTOB.
OKCTpaKumst OpraHNYecKnx CoeanHEHNN.
10 TBepaodasHasa aKkCTpakums.
11.KonnyecTBeHHbIE XapakTEPUCTUKN pa3geneHns B MeMbpaHHbIX npoueccax.
12.bapomembpaHHble meToabl. [uanus. dnekrpoananuns.
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13.3nekTpoananni. AnekTpoaenoHnsaums.

14.T"a3oanddyanoHHoe pasgeneHune. VicnapeHue yepe3 membpaHy.

15.CopOuUNOHHOE KOHLEHTPUPOBAHNE OPraHNYECKUX COeANHEHNIA.

16.MeToAabl pasgeneHunsi, OCHoBaHHbIE Ha 06pa3oBaHNK BblAENSIEMbIM BELLLECTBOM HOBOW
dasbl. Quctunnauua n pektngukaums.

17.CopbunoHHblie meToabl. [NapameTpbl copbumnn. OCHOBHbIE TUMbI COPOEHTOB.

18.Cop6buUNOHHOE KOHLIEHTPUPOBAHNE MUKPOINIEMEHTOB.

19.MeToAabl pasgeneHuns reteporeHHbix cuctem. CegumeHtauus. Cenapaums.

20.0caxaeHune. InekTpoocaxgeHue.

21.BbimopaxmBaHue. CenektuBHoe pactBopeHune. Kpuctannmsaums.

22.KonnyecTBeHHbIE XapaKTEepPUCTUKM pasfeneHnst U KOHUEHTPUPOBaHUA: KOI(ppUUMEHT
pacnpefeneHus, cTeneHb N3BneYeHuns, KO3 PpULMEHT KOHLEHTPUPOBaHMS,
KO9(hPULUMEHT pasaeneHus.

23.MNpuMeHeHne MeToa0B pasfeneHns n KOHLEHTPMPOBaHUS AN pearnbHbiX OObEKTOB.

OnucaHne TexHONornm npoBeaeHns

Tekywiaa aTrectaums npoBoauTCA B cooTBeTCTBUM C [lonoxeHnem O TekyLien
aTTectaumm obydvarowmxca no nporpaMmmam  Bbicwero obpasoBaHus  BopoHexckoro
rocygapCTBEHHOro yHuBepcuTeTa. Tekywaa atrectaums npoBoauTcs B (POpME. yCmHO20
ornipoca (UHOusudyaribHbIl ornpoc, hpoHmMarnbHas beceda).

TpeboBaHus K BbIMONHEHMIO 3a4aHUN, LLKalbl U1 KOUTEPUU OLIEHNBAHUS

KOHTpONbHO-M3MepUTENbHbIE MaTtepuarnbl NPOMEXYTOYHOW aTTecTaumn BKAOYaAT B
cebsi TeopeTU4eckne BOMPOCHI, MO3BOSIAIOWINE OLEHUTb YPOBEHb MONYYEHHbIX 3HaHun. [lpwn
OLlEHMBAHNN UCMNOMb3YKOTCA KONMMYECTBEHHbIE LWKanbl OLEHOK Ha OCHOBe nsaTMOannbHON
CUCTEMBI.

Kputepum oueHMBaHUS KOMNETEHLMIN YpoBeHb LLIkana oueHok
ChopMMPOBAHHOCTH
KOMNEeTeHLnNn
MOMHbLIN, pPa3BepHYTbIN OTBET, BKIOYAIOLUNA [MoBbIWEHHBLIN YPOBEHDb OTNUYHO

Heobxoaumble npumMepbl N NOACHEHUA.

npaBUIbHbIN, HO HEenoJHbIN OTBeT. Bbicokuit ypoBeHb XOpOLLO
OTgenbHble  HeTOYHOCTM B Nepegaye
maTepuana. OtcyTtctBue rpybbix oOwnBOK.
YMeHune HaxoguTb obLwun anroputm
peLlleHns 3agau.

B UENOM npaBuUilbHbIN, HO HEMOSHbIA W CpenHuin ypoBeHb yOoBneTBOpU-
HETOYHbIN OTBET. TenbHO
OTCYTCTBME 3HAHUM MO BOMNPOCY GuneTta unu Hwusknin yposeHb HeyaoBrneTBoOpU
HeBepHble, 3HaYNTENBHO NCKaXKEeHHble TenbHO
3HaHus.

3adaHus paszdena 20.1.3 moaym 6bimb UCMONb308aHbl rpu nposedeHuUU AuasHocmuyeckux pabom ¢ Uernbro
OUEHKU 0CmamoYHbIX 3HaHUl 1o pesyrbmamam 0C80eHUs1 0aHHOU OUCUUNITUHBI
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