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1 BBenenue

PaGouast mporpamma U QOHJ OIEHOYHBIX CPEACTB TUCIHHUIUINHBI «DU3HKO-XUMHYECKHE
METO/Ibl aHAJIM3a» COCTaBIIEHBI B COOTBETCTBUH C TpeOOBaHUAMH (peliepaibHOTO roCyAapCTBEH-
HOTO 00pa30BaTEIBLHOTO CTaHAAPTAa, YTBEPKACHHOTO MpukazoM MunobpHayku Poccuiickoit ®e-
neparuu Ne680 ot 25.05.2020, u ocHOBHOM TpodeccroHabHONH 00pa30BaTeIbHONW MPOTPaMMBbI
MOArOTOBKU «be30MmacHOCTh KU3HEACATEILHOCTH B TEXHOC(EPE) MO HAIIPABICHUIO MOATOTOBKU
«20.03.01 TexHocdepnast 6€30MaCHOCTDY.

3amauu JUCHUILINHEI

OcBoenne TECOPHUH NHCTPYMCHTAJIBHBIX METOJ0B aHAIn3a U npno6peTe-
HHC HABBIKOB CAMOCTOATCIILHOTO OIIPCACIICHUA KAQYE€CTBCHHOT'O U KOJIU-
YECTBECHHOI'O XUMHYCCKOIo CocraBa BE€IICCTB.

OcHoBHBIE pa3iens /
TEMbI TUCUUILIMHBI

CHQKTpOCKOl’[I/I‘{eCKI/Ie METOAbI
3J1€KTpOXI/IMI/I‘leCKI/Ie MeETOAbI aHAJIN3a

Xpomartorpaguyeckue MeTobl aHAJIM3A

Apyrue Gpu3nNKo-XxMMHUYECKHE METOAbI AaHAJIM3a

2 IlepeyeHb IUIAHUPYEMBbIX Pe3yJIbTATOB 00yUeHHS N0 JMCHUILIHHE (MOAYJII0), CO-
OTHECEeHHBbIX ¢ MHAMKATOPAMH A0CTHKEHUs KOMIIeTeH Ui

[Iponiecc u3ydeHus: AUCHUTUIMHBI «DU3MKO-XUMHUYECKUE METOJbI aHAJIN3a» HaIpaBieH
Ha GopMUpOBaHUE cleAyomux komiereHIuil B cootBercTBuu ¢ ®I'OC BO u ocHoBHOI 00pa-
30BaTeNIbHON MTporpamMmoii (Tadmuma 1):

Ta6n1/1ua 1- KOMHCTCHI_II/II/I W MHAUKATOPBI UX JOCTUKCHUS

Ko 1 HaumeHoBanue
KOMIIETEHIINN

Nuaukatopel 1OCTHXKEHUS

[Inanupyemsle pe3ysbTaTsl
00y4YeHHs 10 JUCLUIUINHE

Ob6menpodeccnoHanbHbIe

OIIK-1 Cnocoben
YUUTHIBATh COBpE-
MEHHBIC TCH/ICHIINN
pa3BUTHS TEXHUKH U
TEXHOJIOTH B 00JIa-
CTH TeXHOC(hepHOI
0e30I1aCHOCTH, U3Me-
PUTEIBHON U BBIYUC-
JTUTENbHON TEXHUKH,
WH(pOPMAITMOHHBIX
TEXHOJIOTHH MpH pe-
IICHUH THUTTOBBIX 3a-
Jad B 00J1acTH Ipo-
beccroHaNbHOM Jes-
TEIbHOCTH, CBSI3aH-
HOM C 3aIIUTOMI
OKPYXKArOIIeH Cpebl
u obecrnieueHreM 6e3-
OIACHOCTH YEJIOBEKA;

OIIK-1.1 3HaeT coBpeMeHHbIE TEH/IEH-
[IUU PA3BUTHSI TEXHUKU U TEXHOJOTUH B
obnactu obecriedeHus TexHochepHon
0€301MacHOCTH, COBPEMEHHBIEC TEHACHIIUN
BBIYHCIIUTEIILHOW TEXHUKH, HH(pOpMaIu-
OHHBIX TEXHOJIOTHH B cBOEH mpodeccro-
HATBHOU JESITETbHOCTH

OIIK-1.2 YMeeT ucnoiib30BaTh BEIYNCITH-
TENbHYIO0 TEXHUKY U MH(HOPMAIMOHHBIE
TEXHOJIOTHH B 00JIaCTH o0ecredeHust
TexHoc(hepHOU Oe30MacHOCTH; Onpee-
JISTH TTAPpaMETPBI OMTACHBIX U BPETHBIX
BO3/ICHCTBUI TEXHOJIOTUYECKHUX U TIPOU3-
BOJICTBCHHBIX ITPOIIECCOB; BBISABIIATH Oa-
30BbIE 3aKOHBI U 3aKOHOMEPHOCTH Pa3BU-
THSI HAYKH B 001aCTH TeXHOChEpHO Oe3-
OTACHOCTH

OIIK-1.3 Bnangeer HaBbIKaMH CTPYKTY-
pPUpPOBaHUs 3HAHUH; PABUIBLHOTO BHIOO-

3HaeT TeOpeTHUECKHE OC-
HOBBI KAUYECTBEHHOI'O aHa-
7132 BEIIECTB; ClIeHu(UKY
OCHOBHBIX METOJIOB KOH-
TPOJIS ChIPbsI U TOTOBOU
MPOAYKIINH; TEOPETUUECKUE
OCHOBBI KOJIMYECTBEHHOT O
aHayu3a.

YMeeT xapakTepru30BaTh
CBOMCTBA COEIMHEHUN HA
OCHOBE UX XMMHUYECKOHN
(dbopMyIibl 1 cTpoe-

HUS; IPOBOJMTS J1abopa-
TOPHBIE UCIIBITAHUS CMOJIE-
JMPOBAHHBIX CHCTEM.
Bnaneer merogamu teope-
TUYECKOTO UCCIIEI0Ba-
HUS; METOIaMU UJIeHTU(DHU-
Kallil COCTMHEHUM.




pa cpeicTB, CIOCOOOB U METOJIOB TPUHS-
THS pEUICHUH; BIaJCHUE TEXHUKOU U
TEXHOJIOTHSIMU B 00JIaCTH O0eCTICUeHUs
TexHOoChepHOI 0€30MMacCHOCTH; BIIaJICHNE
BBIUMCIIUTEILHOW TEXHUKOW U HHPOpMa-
[IMOHHBIMHU TEXHOJIOTUSIMU B CBOEH MPO-
(beccuoHaIbHOM NesSTeEHOCTH

3 MecTO JUCUMIIIMHBI (MOIYJIS]) B CTPYKTYpe 00pa3oBaTe/ibHOM NMPOrpaMMbl

Juctunnmna «OU3uKo-XxuMHUYECKHe METO/IbI aHaIu3a» u3y4yaercs Ha 2, 3 kypce, 4, 5 ce-
MecTpe.

JucuuniauHa BXoauT B cocTaB 0oka 1 «Jlucuuruinael (MOAYIIN)» U OTHOCHUTCS K 06a3o-
BOU YaCTH.

Jlnist OCBOGHUS AMCUUIUIMHBI HEOOXO MBI 3HAHUS, YMEHUS, HABBIKU U / WJIM OTIBIT IPaK-
TUYECKON JeITeTbHOCTH, C(HOPMUPOBAHHBIE B MIPOIECCE U3YUCHUS AUCLUUIUINH / MpakTuk: «Ma-
temaTuka», «MHocTpaHHbll s3b1K», «MHxkeHepHas rpapuka B CAD-cucremax», «®Dusukar,
«Teopus BeposiTHOCTEH U MaTeMaTH4ecKasl CTaTUCTUKaY, «MatepuanoBeneHuey, «Merponorus,
CTaHJAPTHU3ALMS U CEPTUPUKAIH.

3HaHUA, YMEHUS W HaBBIKH, C(HOPMHUPOBAHHBIC MPU HU3YUYEHUU AUCHUILUIHMHBI «DUBHKO-
XUMHYECKHE METOJIbl aHaju3a», OyAyT BOCTPeOOBAHBI NPU HM3YYEHUH MOCIETYIOUINX TUCIIHU-
IUTHH: «OQIEKTPOTEXHUKA U IEKTpoHUKay, «H(OpMallMOHHbBIE TEXHOJIOTHH B YIIPaBICHUH Cpe-
Joi ooutanus», «CUCTEMBI 3aLIUTHI CPEbl OOUTAHUSY.

Jucuumnnuna «DU3NKO-XUMUYECKHEe METO/IbI aHATM3a» B paMKax BOCIUTATENbHOM pado-
Thl HaIlpaBJieHa Ha (JOPMUPOBAHUE Y 00YUAIOIIMXCS YMEHUS apryMEHTHUPOBATh, CAMOCTOSTENb-
HO MBICIIUTh, Pa3BUBAET TBOPYECTBO, NPOPECCHOHATBHBIE YMEHHUS WM TBOPUECKH Pa3BUTOM
JUYHOCTH, CHCTEMbl OCO3HAaHHBIX 3HAHWW, OTBETCTBEHHOCTH 3a BBINIOJHEHUE Y4eOHO-
IIPOU3BOJICTBEHHBIX 3aJaHUH U T.JI.

4 O0beM AUCHMILIMHBI (MOYJIs1) B 3a4€THBIX eUHULAX C YKa3aHHEM KOJIN4ecTBa
aKaJeMHMYeCKHX YaCOB, BbIICJCHHbIX HA KOHTAKTHYIO pa0doTy 00y4aomuxcs ¢ npenoaasa-
TesieM (110 BHIaM Y4eOHbIX 3aHAITHIT) M HA CAMOCTOAITEJIbHYI0 padoTy 00y4aromuxcs

O6mas Tpya0eMKOCTh (00beM) IUCHUILINHBI cocTaBiseT 3 3.e., 108 akax. gac.
Pacnipenenenrie oobeMa JUCHMILIMHBL (MOJYJIsl) MO BUAAM Y4e€OHBIX 3aHATUM IpeaCcTaB-
JIEHO B Tabiuiie 2.

Tabmuna 2 — O6beM TUCHUIUIMHBI (MOAYIIS) IO BUJIaM YYEOHBIX 3aHSITHI

O0BeM TUCIUITLINHEL Bcero akanemu-
YEeCKUX YacoOB

OO611ast TPYA0EMKOCTh AUCIUTITUHBI 108

KonTakTHas aynuTopHasi padora ofyqawiuxcs ¢ npenogasaresiem (mo | 10
BHU/IaM Y4eOHBbIX 3aHATHI), BCEro

B ToM uncie:

3aHATHS JEeKIMOHHOT0 THNA (JISKIIMU W WHBIC yueOHbIC 3aHATH, Tpeny- | 4
CMaTpHUBAIOIIME MPEUMYIIECTBEHHYIO Mepeaady yueOHoil uHpopmaluu me-
JArOrMYeCKUMU PAaOOTHUKAMH )




3aHATHS CEMHHAPCKOI0 THMNA (CEMUHAPBI, IPAKTUYECKUE 3aHATHUS, TPAK-
TUKYMBI, TabOpaTopHble paboThl, KOJUIOKBUYMBI U MHBIE aHAJIOTUYHbBIC 3a-
HSATHS)

CamocrosiTesibHAsi pa0doTa 00y4aloIUXCsl 1 KOHTAKTHAasi padoTa, BKIIO-
Yarolas TPYIIOBbIE KOHCYJIbTAIMK, WHAWBHIYaIbHYIO pPaboTy oO0ydaro-
HIMXCS C MpernojaBaTesiiMU (B TOM 4HWCJIE€ WHIUBUAYAIbHbIE KOHCYJIbTa-
I[UH); B3aUMOJICHCTBUE B AJIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIHHON
cpele By3a

94

[TpomexyTouHas aTTecTanus 00y4aroImuxcs — 3a4eT ¢ OLEHKON

5 Coaep:kaHue TUCHHUILVINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHeM OTBeJIeHHOI0 HA HUX KOJIMYeCTBa aKa/JleMUYeCKHX 4YacOB M BUIOB y4eOHOIi

padoThbI

Tabnuna 3 — CtpykTypa u coiep>kKaHue JUCIHUILTUHBI (MOTyIs)

HanmenoBanue pa3zaeinos, TEM U COIEpKaHUE Bunpsl yaeOHOU pabOTHI, BKIIOYAsi CAMOCTOSI-

MaTepuaia TENbHYIO Pa0OTy 00yUaIOIIUXCS U TPYAOEM-
KOCTb (B yacax)
Konraktnas pabora npenogasarensi c | CP
o0y4armuMucs C
Jlex- | Cemunapckue | Jlabopatop-
UU (mpakTUye- | HbIE 3aHATUS
CKHE 3aHS-
THS)
CrnekTpockonnyecKkue MeToabl.
CrnekTpocKoOnuYecKUue MeToIbI 2 10
ImMuccuonnblil cneKmpaibHblil aHa-
au3. Abcopoyuonnas cneKkmpocko-
nus. CnekmpocKkonuueckue memo-
ovl. JIomunecyenmmuvie memoowt
3a. Pegpaxmomempuueckuiit memoo.
HUK-cnexTpockonust 2
Pedpakromerpus 4
DJIeKTPOXMMHYecKHe MeTOAbl AaHAIU3A.

DJIEKTPOXUMHUYECKHE METOAbI AHAJTH3A. 2
Ilomenyuomem-
pus. Konoykmomempusa. Memoowt, ochosan-
Hble Ha eKmponuse.
pH-MeTpust 2
Konaykromerpunueckoe TATPOBAHUE 2




DJIeKTPOXMMHUYECKHEe MEeTO/IbI AaHAJIN3A. 10

Xpomarorpaguyeckue MeTOAbI AaHAJIN3A.

XpomaTtorpaduyeckue MeTOIbI AHAJIM3A. 10
Teopemuueckue 0cHO8bl Xpomamozpaghuu.
Ilpumenenue xpomamoepaguueckux memooos.
Copbenmul, hocumenu. Pacmeopumenu, npo-
ABUMENU 8 XPOMAMO2PAPUUECKOM AHATU3E.

JApyrue puznko-xuMu4ecKue MeToIbl aHAJIN3A.

Jlpyrue ¢pu3nKo-XuMHU4YeCKHEe METO/IbI AaHAJIM- 10
3a.

HHughgepenyuanvrno-mepmuneckuti memoo.
IIIP, AIMP-memoowl, mepmomempuyeckoe

mumposeaHue.
Tekymmii KOHTPOJIb

IToaroroBka 50

HUTOI'O no xucuuninHe 4 6 94

6 BueaynuTopHasi caMocTOsITeIbHASI PA00Ta 00y4aIOIIMXCA MO IMCUUILIUHE (MOAY-
JI10)

[Ipu nmaHUpOBaHUK CAMOCTOSITEIBLHON PabOThI CTYACHTY PEKOMEHYETCSI PYKOBOACTBO-
BaThCS CJIEIYIOIIUM paclpeeieHueM YacoB Ha CaMOCTOATENbHYIO paboTy (Tabmuia 4):

Tabnuia 4 — Pexomenyemoe pacnpeiesIeHue 4acoB Ha CaMOCTOSITEIbHYIO paboTy

KommnoHeHTBI caMoCTOSITEIbHON PadoThI KonnyectBo 4yacos

N3yueHue TeopeTuyecKnuX OCHOB 44

BrimonnHeHue oTYeTa M MOATrOTOBKA K 3alIUTE KOHTPOIHHON pabOThI 50

7 OueHoYHBbIE CPeCTBA IJIf NPOBEACHUS TEKYIIEro KOHTPOJISI M IPOMEKYTOYHOMI
arTecTalMU O0YYAKOIMXCH 10 AMCHUIIMHE (MOLYJII0)

@DOHJ OLIEHOYHBIX CPEJICTB Ul MPOBENEHUS TEKYIIErO0 KOHTPOJS yCIIEBAEMOCTH M IIPO-
MEXYTOYHOM arTecTanuu npeacrasieH B [Ipunoxennn 1.

[TonmHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJaHUi WM WHBIX MaTepHalioB, HEOOXOIUMBIX IS
OLICHMBAHMSI PE3yJbTAaTOB OOYyUEHHUS MO AUCHMILIUHE (MOJYJII0), MPAKTUKE XPaHUTCS Ha Kaden-
pe-pa3paboTurke B OyMakHOM U 3JICKTPOHHOM BH/IE.

8 YuedHo-MeToanyeckoe U HH(POPMALMOHHOE O0ecnieYyeHUe TUCIUIIIMHBI (MOLYJIs1)
8.1 OcHoBHas nuTEparypa

Banosa (KombuioBa), B. JI. Ananutuueckas XuMust U (GPU3UKO-XUMUIECKIE METO/IbI aHATTH-
3a : mpaktuky™m / B. JI. Banosa (Kombeuiosa), E. . Tlapmuna. - 2-e u3n., crep. - Mockaa :




7

Wznarenscko-Toprosast kopropanus «/lamkxos u K°», 2020. - 198 c. - ISBN 978-5-394-
03528-9. - Tekcr : anektponnsiid. - URL: https://znanium.com/catalog/product/1092964
(mara obpamenus: 17.12.2021). — Pexxum rocTymna: mo noAmnucke.

Banosa (Komnbsutosa), B. JI. @usuko-XxuMuuecKre METO/IbI aHaMm3a : mpaktukym / B. J1.
Banosa (Komnbutosa), JI. T. Abecamze. — 2-e uza., crep. - Mocksa : M3gaTenbcko-

2 Toprosas Koproparus «Jlamkos u K», 2020. - 220 c. - ISBN 978-5-394-03534-0. - Tekct
: anekTpoHHbIA. - URL: https://znanium.com/catalog/product/1092950 (nata oGparieHus:
17.12.2021). — Pesxum gocTyna: 1o mojarnucke.

Kpumradosuu, B. U. ®usnko-xumMuueckue Meto bl uccinenoBanus / Kpumradosuu B.U. -
Mockga :JlamkoB u K, 2018. - 208 c.: ISBN 978-5-394-02842-7. - TekcT : 3MEKTPOHHBIMH. -
URL.: https://znanium.com/catalog/product/513811 (mara o6pamienus: 17.12.2021). — Pe-
YKUM JIOCTYIA: MO MOJIIUCKE.

JIsutnkos, H0.C. ®u3nko-XUMHUYECKHAE METOIBI aHAMH3a: YdeOHoe mocooue myist By30B / TO.
C. JIsanukoB. - 5-e u3n., nepepad. u gom. - M.: Xumus, 1974. - 536¢., u3-19k3 a6-153k3

8.2 JlononHurenbHas IuTeparypa

Hepazpymaronue MeTo 1l KOHTPOJIS MaTepraoB : yueoHoe nocodue s By3oB / H. A.
1 Cemako, b. H. Mapsun, B. B. Cenesnes, O. B. bamikos. - KomcoMmonbck-Ha-Amype:
N3n-Bo Komcomonbsckoro-na-Amype roc.texs.yn-ta, 2003. - 139c., u3-13k3 ab-53k3.

Hepaspymaromuii KOHTpOJIb U THarHOCTUKA : cripaBovHUK / o pea. B.B.Kuroesa. - 2-¢
u3., mepepad. u por. - M.: Mammnoctpoenue, 2005; 2003. - 656¢., 143k3.

CpencTBa 1 METO/IbI HEPA3PYILIAIOIIEro KOHTPOJISI KauecTBa MPOAYKIHMH : yueOHOE [0COo-
3 6ue mus By30B / [Tox obmr.pen. B.A.Kuma. - Komcomonbck-na-Amype: M31-Bo Komco-
MOJILCKOT0-Ha-AMype roc.TexH.yH-1a, 2011. - 143c., u3-13k3 a0-53k3.

XaputoHos, 10.51. Ananutuueckast XumMus. AHaJIUTHKA: y4eOHUK A7 By30B: B 2 KH. KH.2
: KonmnuectBenHbIi ananu3. Ousnko-xumMudeckue (MHCTPYMEHTAIbHbIE) METO/Ibl aHAIN3a
/ 1O. 5. XaputoHos. - 3-e u31., crep. - M.: Beicmias mikona, 2005. - 560c., u3-1 sk3 a6-10
9K3.

8.3 MeToauueckue yka3zaHus sl CTYJACHTOB MO0 OCBOSHUIO TUCIIUTIITNHBI

1. ®usuko-xMMHUYECKHE METOHAbI aHanu3a: YueOHoe mocobue / coct.: O.I'. IllakupoBa —
KomMmcomonbck-Ha-Amype: denepanbHoe rocyaapCTBEHHOE OrOKETHOE 00pa3oBaTelb-
HOE YUYpEKIEHHUE BBICHIETO MpodeccuoHaIbHOTO oOpa3oBanus «KomcoMonbckuii-Ha-
AMype roc. TexH. yH-T», 2012. — 66 c.

2. DU3NKO-XMMHYECKHE METOJIbl aHAIHM3a: METOAMYECKHE YKa3aHUs K BBI-TIOJIHEHUIO Ja0o-
paTOpHBIX PadOT MO JTUCIUIUIMHE «AHATUTHICCKAS XUMUS U (DH3UKO-XUMHUICCKUE METO-
el ananmuza» / coct.:. WM.M. 3onotapeB. — Komco-monbck-Ha-Amype: @I'BOY BIIO
«KHAT'TY», 2015. - 210 c.

8.4 CoBpemeHnHbIe MpodeccroHallbHble 0a3bl JAHHBIX U MH(OPMALMOHHBIE CIPABOYHbIE
CHCTEMBI, HCII0JIb3YEMbIE TIPU OCYIIECTBICHUN 00pa30BaTEIbLHOIO Mpoliecca 10 TUCIUILIIMHE

1. PedepatuBno-6ubnuorpadguueckue 0a3nl qaHHbIx BUHWUTU no ectecTBeHHBIM Haykam
(http://www.viniti.ru/products/viniti-database) » "Xumus", "dusuka", "buomorus" u
Apyrue

2. Alkalinity Calculator (water.usgs.gov/alk) » Ba3a naHHBIX 1O HIETOYHOCTH U METOJaM
€€ OIpeIeIeHHUS.

3. ChemExper Chemical Directory (chemexper.com) P Karanor XuMu4ecKux BEUICCTB U
UX MMOCTABIIHUKOB.



http://www.viniti.ru/products/viniti-database

10.

11.

8

ChemDB Web Interface Index (ics.uci.edu) » ChemDB npeanaraer GecruiaTHbIH OH-
JaliH UHCTPYMEHTApUM MO XUMHH. TeKyias BEpCHs COACPKUT Oosiee 4 MITH ONMUCAHUN
COeMHEHUH 1 6osiee 8 MIIH H30MEPOB.

ChemSpider (chemspider.com) » Pecypc OTKpBITOro A0CTyIa, 00€CIeYHBAONINIA 10~
CTyN K MWIJIHOHAM OMHCAHUN XMMHYECKUX CTPYKTYp. [lorcK mpoBOAMUTCS MO HECKOJIb-
kuM 0a3zam, B ToMm uncie PubMed u NCBI Entrez u ap.

ChemSynthesis (chemsynthesis.com) » ba3a naHHBIX XUMHUYECKHX BEIIECTB, COMACP-
KUT TakkKe MHOOPMALIMIO IO METOoAaM UX CHHTe3a U (PU3UYECKHM CBOMCTBAM, TaKUM
KaK IJIOTHOCTh, TOYKA IJIABJICHUSI, TOUYKA KUTICHUS U T.1.

Crystallography Open Database (crystallography.net/cod) » basa maHHBIX KpHCTaJLIH-
YECKUX CTPYKTYpP OPTaHHMYECKUX, HEOPraHUYECKUX, METAIO-OPTaHUYECKUX COCTUHEHUN
Y MUHEPAJOB, 32 UCKIIOYCHHEM OHOMOIMMEPOB.

NIST Chemistry WebBook (nist.gov) » Caiit npegocTapisieT JOCTYI K JaHHBIM 110 XH-
muu 1 gusuke. Komnekuuu nogaepxusatorcs [Iporpammoit NIST.

PubChem Project (syntheticpages.org) » Ilouck Gosee 8 MIH COCIUHEHUI MO Pa3Inyd-
HbIM KpuTepusiM. CailT noaaepkuBaeTcss HaroHanbHBIM IIEHTPOM 110 OUOTEXHOJIOTHSIM.
SyntheticPages (syntheticpages.org) » Dto OecriiaTHas HHTEpaKTHBHAs 0a3a JaHHBIX
10 XUMHYECKOMY CUHTE3Y.

TOXNET (nIm.nih.gov/index.htm) P Ba3a gaHHBIX 10 TOKCUKOJIOTHUH, ONTACHBIM XHUMHU-
YECKHUM COEAMHEHUSIM, COCTOSIHHIO OKPYKAIOILIEH CPebl U 310POBbSI.

8.5 Ilepeuenp pecypcoB MHGOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTn «HTepHeT»,

HEOOXOIUMBIX JJI1 OCBOEHUS AUCLUIUIMHBI (MOIYJIs)

1.
2.
3.

4.

Bukunenus http://ru.wikipedia.org

Xumudaeckuit moprain http://www.xumuk.ru

Hayunas snextponnas 6ubmuoreka eLIBRARY.RU [Onextponnsiii pecypc]. - Pexum
nocryna: http://elibrary.ru, ceo6o1HbI.

EcrecTBeHHOHayuHBINH 00pa3oBaTenbHbIM mopTan [DIeKTpoHHbIH pecypc]. - Pexxum no-
cryna: http://en.edu.ru, cBoOOIHBIA.

8.6 JIuneH3znonHoe 1 cBOOOIHO PacIpOCTPaHIEMOE MPOrpaMMHOE 00eCTIeueHHE, UCTIONb-

3yEeMOC IIpHU OCYIIECCTBIICHUHN O6pa3OBaTCJ'H>HOFO mnmpomnecca o JUCHUIIINHE

Tabnuna 5 — [lepeueHpb UCHOIB3yeEMOro MPOrpaMMHOI0 00ecrieueHus

HaunmenoBaHue PexBusurn / YCJIOBUA UCIIOJIb30BAHU A

1o

OpenOffice YCIIOBHSI HCIIOJIB30BAHMUS TI0 CCBLIKE:
https://www.openoffice.org/license.html

9 OpraHu3alMOHHO-TIEAATOTHYECKHUE YCIOBUSA

OpFaHI/ISaHHH 06pa30BaTCJIBHOI‘O nponecca perilaMCHTUPYCTCSA y‘{e6HBIM IJIaHOM U pac-

NUcaHueM Yy4eOHbIX 3aHATUH. SI3pIk 00ydeHus (mpemnojaBaHusi) - pycckuil. Jlns Bcex BHIOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUYECKUN 4ac yCTaHABIMBAETCS MPOJOJKUTENBHOCTBIO 45 MUHYT.

[Ipu dopmupoBaHuM CBOCH HMHIUBUAYATHHOW 0Opa30BaTEIIbHOW TPAaeKTOpUU OOydaro-

MHﬁCH HMCECT MPaBO HaA NEpEC3avCT COOTBCTCTBYIOIUX AUCHUILINH U HpO(I)eCCI/IOHaJ'H:HBIX Mony-



http://elibrary.ru/
http://en.edu.ru/
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JIeil, OCBOEHHBIX B MPOIIECCe MPEANISCTBYIOMIET0 00yUeHUs, KOTOPBI 0CBOOOXKIaeT 00ydJaroIe-
rocsi OT HEOOXOMMOCTH UX TIOBTOPHOTO OCBOCHHUSI.

9.1 OOpa3oBaresibHbIE TEXHOJIOTHHU

VYyeOHbIl mpolecc IpH MpenojaBaHuid Kypca OCHOBBIBACTCS HA WCIIOIB30BAHUU TPAIU-
LIUOHHBIX, HTHHOBAIIMOHHBIX M MH(QOPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJOTUU. TpaguuuoH-
HBbIC O6pa3OBaTeJIbHBIe TCXHOJIOTHU MPCACTABJICHBI JICKIUAMHW U CEMHUHAPCKUMU (HpaKTI/I‘IeCKI/I-
MH) 3aHATHAMU. VIHHOBallMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCIIONIB3YIOTCS B BUJE HIUPO-
KOTO TIPUMEHEHUSI aKTUBHBIX M MHTEPAKTUBHBIX (POPM MpoBeneHus 3auHsaTuil. MTHpopMannoHHbIe
o0pa3oBaTe/bHbIE TEXHOJIOIMH DPEATU3YIOTCS IyTeM aKTUBU3ALUU CaMOCTOSTENbHON paboThI
CTYZICHTOB B MH(OPMAIIMOHHOH 00pa30BaTeNbHOI cpefe.

9.2 3aHATHSA JEeKIHOHHOI'0 THIIA

JIeKUMOHHBIN Kypc IpeaIoyiaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB yueOHOr0 IJIaHa.

Ha niepBoii iekuuu JieKTop 00s13aH NpeAyNpeuTh CTYAECHTOB, IPUMEHUTEIBHO K KaKOMY
0a3oBoMy y4eOHUKY (ydeOHUKaM, yueOHBIM TOCOOHSIM) OyIeT MPOUUTaH KypC.

JIeKIMOHHBIN KypC AOJDKEH AaBaTh HauOONBIINA 00beM MH(pOpMAIMKU U 00ECIeYnBaTh
6osee rirybokoe NOHMMaHKUE Y4eOHBIX BOIPOCOB IPHU 3HAYUTEIBHO MEHbIIEH 3aTpare BpEMEHH,
4eM 3TO TpeOyeTcs: OONBIIMHCTBY CTYJEHTOB Ha CAMOCTOSTENIEHOE U3yUYEeHUE MaTepUala.

9.3 3aHATHA CEMHUHAPCKOr0 THIIA

CemMuHaApCKUE 3aHATHS MPECTABIAIOT COOO0H eTaIM3alHUIo JIEKIIHOHHOTO TEOPETHIECKO-
ro MaTepuasa, IpoBOJATCS B LEJIAX 3aKPEIJICHUsI Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3fieibl.

OcHoBHOH (OpMOI1 pOBENIEHNsI CEMUHAPOB SBJISETCS 00CYyXIeHne Hanboee mpooiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM Te€MaM, a TakXke pa30op MpUMEpOB M CUTyallUd B
ayIUTOPHBIX YCIOBUSAX. B 00s3aHHOCTH TIpemnojiaBaTessi BXOIAT: OKa3aHUE METOJUYECKOM Io-
MOIIH U KOHCYJIbTUPOBaHHE CTY/IEHTOB 10 COOTBETCTBYIOIIUM T€MaM Kypca.

AKTHBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

- OTBETHI Ha BOIIPOCHI, MpeAaraeMple MpernoaaBaTeieM;

- y4aCTHE B JUCKYCCUAX;

- BBITMIOJIHEHUE MPOEKTHBIX U UHBIX 33aJaHU;

- aCCHCTHPOBAHHE MPETIOIaBATEIIO B TIPOBEICHUH 3aHSATHIA.

OTBeT f0JKeH ObITh apryMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCTIONKHBIM, COJIEPKATh
CCBIJIKHM Ha UICTOYHHKU.

Jloknanel ¥ ONIIOHMPOBAHUE JOKIJIAJ0B MPOBEPSAIOT CTENEHb BIAJCHUS TEOPETUUECKUM
MaTepHaoM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKIICHHH.

OneHrBaHuE 3aJaHU, BBIIOJHEHHBIX Ha CEMHUHAPCKOM 3aHATUHU, BXOJUT B HAKOIUICH-
HYIO OIICHKY.

9.4 CamocrosiTe/ibHasi padoTa 00y4aloUUXCcs M0 JUCHUIIHHE (MOAYJII0)

CamocrodarenbHas paboTa CTYIEHTOB — 3TO HPOIECC aKTUBHOTO, IIE€JIEHAINPABICHHOIO
NpUOOpeTEeHUs] CTYJACHTOM HOBBIX 3HAaHUM, YMEHUN 0e3 HEeMOCPEeICTBEHHOr0 y4JacTHsl Mpenoja-
BaTeNsl, XapaKTEPHU3YIOIMIUNACA MPEAMETHON HAmpaBIEHHOCTHIO, YP(GEKTUBHBIM KOHTPOJIEM U
OLICHKOW pPe3yJbTaTOB JESATEILHOCTH 00yJaroIIerocs.
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Lenu camocTosATENHHON pabOTHI:

- CUCTEMATH3alHs U 3aKPEIJICHUE TOJYyYEHHBIX TECOPETUUECKUX 3HAHUN U IIPAKTHYECKUX
YMEHUH CTYJICHTOB;

- yri1yOJieHHe U pacIlupeHne TEOPEeTHUECKUX 3HaHUI;

- (popMupoBaHUEe YMEHUH HCIOJNB30BaTh HOPMATUBHYIO U CIIPABOYHYIO TOKYMEHTALHUIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BUTHE TIO3HABATEILHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH H
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEIILHOCTH MBIIIICHHS, TBOPYECKONW MHUIIUATUBBI, CIIOCOOHO-
CTEH K CAaMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CAMOPEAIN3aLluu;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaJICMHUYECKUX HABBIKOB.

CamocrodrenbHas padoTa MOXKET OCYLIECTBIATHCS MHIUBHUIYaIbHO WM TPYHIAMU CTY-
JICHTOB B 3aBHCUMOCTH OT II€JIH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMaTHKHU.

TexHonorus opraHu3aniy CaMOCTOSATENILHOW pabOThl CTYI€HTOB BKJIIOUAET MCIOJIb30Ba-
HUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyTUTOPHON €aMOCTOATENbHOH pabOThl CTYJEHTOB MOXKET
NPOXO/UTH B MMCbMEHHOM, YCTHOW WIJIM CMEIIaHHOH (hopme.

CTyneHTbl JOJDKHBI MOIXOAUTH K CaMOCTOSITEIbHOM paboTe Kak K HaWBaXKHEHUIIEMY
CPEACTBY 3aKPEIICHUS W PA3BUTUS TEOPETUUYECKUX 3HAHWH, BHIPAOOTKE €AMHCTBA B3IIIAZ0B HA
OTJeJIbHBIE BOIPOCHI Kypca, IPUOOPETEHHs OIPEIeICHHBIX HaBBIKOB M MCII0JIb30BaHUs Ipodec-
CHOHAJIbHOW JINTEPaTypHI.

9.5 MeTtoanueckue yKazaHus 1Jisl 00y4alomMXcsi 0 0CBOEHHIO N CUMIIJIMHBI

[Ipu M3ydyeHun AUCHUILIMHBI 00YYarOIUMCs 11€7I€CO00Pa3HO BBIIOJIHATh CIEAYIOIIUE pe-
KOMEHTAIHH:

1. U3yuenne yueOHOM TUCIUIUIMHBI JOHKHO BECTUCH CUCTEMATHUECKH.

2. Ilocne u3yueHus: Kakoro-iu0o pasjena no yueOHUKY UM KOHCIEKTHBIM MaTepuaiam
pPEKOMEHIyeTcs 10 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPE/IEICHHUS, TOHIATUS pa3zie-
na.

3. Ocoboe BHUMaHUE CleyeT YACTUTh BHIIIOJHEHNUIO OTUETOB MO MPAKTUYECKUM 3aHITH-
SIM ¥l HHJJUBHTyaTbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CAMOCTOSATENBHYIO paboTy.

4. Bes TemaTuka BOMPOCOB, U3Yy4aeMBIX CAMOCTOSITENIBHO, 33/1a€TCsl Ha JIEKIMSIX Mperno-
naBaresneM. VM jke TaroTcsi HCTOYHHKH (B MEPBYIO OYepe/ib BHOBb M3JaHHBIC B MEPHOANIECKON
HAYYHOU JTUTeparype) Uit 0ojee AeTATbHOTO MOHUMaHHS BOIIPOCOB, 03BYYEHHBIX Ha JICKIINH.

ITpu camocTosTeNEHON MPOPAOOTKE Kypca 00yUdaroIrecs JOKHBI:

- IPOCMATPHUBATh OCHOBHBIE ONPEIeNICHHSI U (haKThI;

- TIOBTOPUTH 3aKOHCHEKTHPOBAHHBIA Ha JIEKIIMOHHOM 3aHATUU MaTepuasl M JOIMOJIHUTD
€ro ¢ y4€TOM PEKOMEHJOBAHHOM MO JaHHOM TeMe JIMTepaTyphl;

- U3Y4YUTh PEKOMEH/IOBaHHYIO JINTEPATYpPY, COCTABIATH TE3UCHI, aHHOTAIIUN U KOHCIIEKTHI
HanboJIee BAXKHBIX MOMECHTOB;

- CAMOCTOATENBHO BBITIOJIHATD 33JJaHNs, aHAJIOTHYHBIE TPEITIaracMbIM Ha 3aHATHSX;

- MCTIOJIH30BATH JJISI CAMOTIPOBEPKU MaTepHaibl POHIA OIIEHOYHBIX CPEICTB.

10 Onucanne MaTepHAJIbHO-TEXHHYECKOI0 o0ecneyeHusi, He00X0AMMOro I 0Cy-
HIEeCTBJICHUS 00Pa30BaTeJIbHOI0 MPOLECcca MO JUCHUILINHE (MOYJII0)
10.1 YueOHo-1a00paTopHOe 000pyI0BaAHHE

Tabmuua 6 — [lepeyens 00opya0BaHuUs J1AOOPATOPUHU
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Aynuropusa | HaumeHnoBanue aynu- Hcnonb3yemoe 060pya0BaHue
TOpHH (J1A0OPaTOPHH )

417/1 MynbsTumenuitHas CoBpeMeHHbIE CpeCTBa BOCIIPOU3BEACHUS U BU3YaAIIH-
ayJUTOpHS, BMECTUMO- | 3a-LIUH JII0O0H BUIEO U ayAn0 HH(POPMAIIH, TOTYYESHUS
cTbto 30 yenoBexk. U IIepeJjaur AJIEKTPOHHBIX IOKYyMEHTOB. Tuosas kom-

TUICKTAIMS MYJIbTUMEIUINHON ayTMTOPUU COCTOUT U3:
MYJIbTUMEIUIHHOTO MPOEKTOPA, ABTOMATU3UPOBAHHOTO
MIPOEKIIMOHHOTO SKpaHa, aKyCTHUYECKON CUCTEMBbI, BKJIIO-
YaIOIIEeH Tau CKPUH JJOCKY, IEPCOHATIBHBIN KOMITBIOTED
(c TeXHHMUECKUMH Xa-paKkTepucTukamu He Hinke Intel
Core i3-2100, DDR3 4096Mb, 500Gb), uartepdeiicst
noakito-uenust: USB, audio, HDML

422/1 JlaGoparopus aHanuTu- | XUMHYECKasi OCY/a, PEAKTUBBI
YECKOW XUMUU

21712 Lentp xomutektuBHoro | UH(pakpacusrii criektpodoromerp IRAffinity-1, Criek-
nonib3oBanus/ Jlabopa- | TpoananuzaTop ontuko-sMuccuoHHbIH Q4 TASMAN
topus criektpaisHoro | 170 Bruker
aHaim3a

115/2 LleHTp KOJUIEKTUBHOTO | ATOMHO-a0COPOIIMOHHBIN CIIEKTPO(HOTOMETP C aBTO-

nosb3o0Banust/ Jlabopa-
TOPHS. XUMUYECKOTO
aHam3a

no3zatopoM AAC-6800, "a30BbIif XpoMaTo Macc-
cnexkrpomerp GCMS-QP2010 Ultra, Xpomarorpad GC-
2010, PentrenodyopecueHTHbIi ananuzarop Rigaku
Nex CG

[Ipu peanuzanuu AUCUUIIIUHBI «DUZUKO-XUMHYECKHE METObI aHaIM3a» Ha 0a3e mpo-
(GUITBHON OpPTaHMU3AIMH UCIIONIB3YETCS MAaTePUATBHO-TEXHUYECKOE 00eCIIeUCHHE, IEPEUNCIICHHOES
B Tabnuie 6.1.

Tabnuia 6.1 — MaTeprallbHO-TEXHUYECKOE 00eCTiedeHUE TUCIIUTUIMHBI

CraHgapTHOE WM CIICIMAIN3UPOBAHHOE 000PYI0BaHKE, 00SCIICUNBAOIICE

BBIIIOJIHEHHE 3aIaHUM

Ha3znauenue
o0opymoBaHus

Xumunueckas nocyna, peaktuBbl CUHXpOHHBIN TepMoaHanusatop STA 409
PC Luxx ([epuBarorpad), unaromerp DIL 402 PC, [Tpubop ans uzmepe-
Hus tertonposogHocTr UT-&lambda;-400 Mudpakpacusiii criekTpodoTo-
metp IRAffinity-1, CiekTpoaHannzaTop ONTHKO-3MUCCHOHHBINA Q4
TASMAN 170 Bruker AToMHO0-a0CcOpOITMOHHBIN CIIEKTPOPOTOMETP C aBTO-
nozatopoM AAC-6800, I'a3oBblit Xpomaro macc-ciekrpoMerp GCMS-
QP2010 Ultra, Xpomarorpad GC-2010, PentrenoduryopectieHTHBIN aHATH-
3arop Rigaku Nex CG Cxanupyrouuii 31eKTpoHHbIH MUKpockon SEM S-

3400N

IMPOBEACHHUEC DKC-
NEPUMCHTOB

10.2 TexHu4eckue M 3JIeKTPOHHbIE CPeCTBA 00y4eHHSA

OTCyTCTBYIOT
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11 HNuble cBeneHus

MeToauuyecKue PECKOMEHIAIINH 110 oﬁyqenmo JUI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMH 310POBbA 1 HUHBAJIMAOB

OcBoeHMe NUCIUILTMHBI 00yYarOIIUMUCS C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU 3/10POBBSI
MOJKET OBITh OPraHW30BaHO KaK COBMECTHO C JAPYTUMHU OOYYaAIOUIUMHUCS, TaK U B OTAEIbHBIX
rpynmnax. [IpenmonaratoTcs cienuaibHble YCIOBHS JUISl TOIY4EHUsT 00pa3oBaHMs 00yJaroIuMu-
Csl C OTPaHUYCHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-nierarorndeckuii cocTaB 3HAKOMUTCSI C TICUXOJI0T0-(DU3HOTOTHISCKHUMHU
OCOOCHHOCTSIMU OOYYArOIIMXCs MHBAIKUIOB U JIMI[ C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbsl, MHAMBUIYAIbHBIMU NPOrpaMMaMK peaOWIMTallii UHBATHIOB (pu Hanuuuu). [Ipu HeoO-
XOJIMMOCTH OCYILIECTBIISICTCS JOMONHUTEIbHAS MOAJEPKKA MPErnoAaBaHus ThIOTOPAMU, ICHUXO-
JIoTaMH, COLIMAJIbHBIMU paOOTHUKAMU, IPOIIEIIIMMHU [TOJATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM ¢ MeTOAMYECKUMHU peKoMeHaanusMu Munoopuayku PO (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAIOoNIaraeTcsi MCIOJIb30BaTh COIMAIbHO-aKTUBHBIE H pe-
(bieKCUBHBIE METOABI 00Y4YEHHUS, TEXHOJIOTUU COIIMOKYIbTYPHON peabuIUTAIMK C IENIbI0 OKa3a-
HUS [IOMOILM B YCTAaHOBJIEHUH IOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C APYTUMU CTY/EH-
TaMu, CO3AaHUH KOM(POPTHOTO TCUXOJIOTMYECKOTO KIMMaTta B cTyJAeHuecko rpymme. [Tonbop u
pa3paboTka yueOHBIX MaTepUaioB MPOU3BOAATCA C YUYE€TOM NPEAOCTaBICHUS MaTepuana B pas-
JUYHBIX (opMax: ayAHalbHOM, BHU3YyalbHOW, C MCIOJB30BAHUEM CHELIHATbHBIX TEXHHUYECKHX
CpeACTB U MH(POPMAITUOHHBIX CUCTEM.

OcBoenne nucruruiHbl aunamu ¢ OB3 ocyiiecTBiaseTcss ¢ UCMOIb30BAaHUEM CPEICTB
0o0yudeHHus1 00ILEro M CrenruaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHUs). MaTepualbHO-TEXHUYECKOE 0OecleyeHre MpeaycMaTpUBaeT NMPUCIOCOOIECHUE ayUTO-
puit k Hyxaam aur ¢ OB3.

dopma NpoBeACHUs aTTECTALMM ISl CTYACHTOB-UHBAJINI0B YCTaHABIMBAETCS C YYETOM
WHIUBUIYAIbHBIX TICUX0(pU3NUIecKux ocobeHHocren. s ctynentoB ¢ OB3 npenycmaTpuBaet-
cs1 1ocTymHas popma MpeIoCTaBIeHUs 3a1aHUH OLIEHOUHBIX CPE/ICTB, @ UMEHHO:

- B TMEYaTHOW WM DJIEKTPOHHOM ¢dopme (Uil JUI € HApyLIEHUSMU OIOPHO-
JIBUTATENILHOTO amrapara);

- B IIeYaTHOM (opMe WK JIEKTPOHHOHU (hopMe ¢ yBEIMYEHHBIM HIPU(PTOM U KOHTPACTHO-
CTBIO (IUIs1 JIUI] C HApYILIEHUSIMHU CIIyXa, peuH, 3peHus);

- METOJIOM YTEHUS aCCUCTEHTOM 33a/1aHUs BCIYX (JUIs1 JIUL C HAPYIIECHUSIMU 3PEHMUS).

CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMUYMBAETCS BPEMsI Ha MOJTOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYJEHTOB MpeaycMaTpUBaeTcsl H0CTymHas (opma mpeaocTas-
JICHUs] OTBETOB Ha 3a/laHusl, a UMEHHO:

- IMCbMEHHO Ha Oymare Wid HaOOpOM OTBETOB Ha KOMIIbIOTEpE (JUIsl JIUL C HApYIIEHUs-
MU CllyXa, peuH);

- BBIOOPOM OTBETa U3 BO3MOKHBIX BapUAHTOB C UCIOJIB30BAHUEM YCIYT acCUCTEHTa (Mt
JIUI] C HapYIIEHUSIMU ONIOPHO-/IBUTATENILHOTO aliapara);

- YCTHO (217151 JIUL C HAPYIIEHUSAMU 3pEHMS], OIOPHO-IABUTATEIBHOTO aIlapara).

[Ipu HeoOxomuMoOCTH 711 00YYArOIIMXCS ¢ MHBAJIMIHOCTBIO MPOLIEAypa OLICHUBaHUS pe-
3yJIbTaTOB O0YUYEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbLIX CPEIACTB

o IMCIOMIIJIMHE

«PU3UKO-XUMHYECKHE METOAbl AHAJIN32»

HanpaBneHHe IIOATrOTOBKH

20.03.01 TexHnocdepHas 6€301aCHOCTh

HanpasnenHnocts (nmpoduib) obOpa3oBarenbHO | be3omacHOCTh KU3HEAEATENBHOCTH B TEX-
IPOrpPaMMBI Hocepe
KBanudukamnms BbITYyCKHIKA bakanasp
"o Hayana moAroToBKH (110 yueOHOMY IUIaHY) 2022
®opma 00yueHus 3aounas popma
TexHonorus 00y4ueHus TpamuuuronHas

Kypc Cemectp TpynoemMKkocCTs, 3.€.

2,3 4,5 3

Bun npomeKyTo4HOM aTTecTanuu

O6CCHC‘II/IB3.IOH_ICG noapa3acyiCHUC

3adeT ¢ OIEHKOH

Kadenpa «XuMust 1 XUMUYECKHE TEXHOJIOTHI
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 1O AUCHMILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMH JOCTHKEHUS] KOMIIeTeHIUI

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIM

I/IHI[I/IKaTOpBI JOCTHIXCHUA

[Tnanupyemsble pe3ynabTaThl
00ydeHUs IO TUCITUILTNHE

O6menpodeccrnoHanbHbIE

OIIK-1 Cnocoben
YYUTHIBATH COBpE-
MEHHBbIE T€HAECHIIUH
Pa3BUTHS TEXHUKU U
TEXHOJIOTUH B 0011a-
CTH TexXHOC(hepHOI
0€e3011acCHOCTH, U3Me-
PUTEIBHOMN U BBIYUC-
JUTEIbHON TEXHUKH,
MH(}OPMaLMOHHBIX
TEXHOJIOTUH MpH pe-
IICHUU TUTIOBBIX 3a-
Jad B 00J1acTH Ipo-
beccuoHanbHOM J1es-
TEJIbHOCTH, CBSI3aH-
HOM C 3alIUTON
OKpYXKaroIlen cpeibl
u obecrnieueHueM o6e3-
OIIACHOCTH YEJIOBEKA;

OIIK-1.1 3HaeT coBpeMeHHbIE TEHCH-
[[UU PA3BUTHSI TEXHUKU U TEXHOJOTUH B
obsactu obecrieueHust TeXHOCHEPHOM
0€301acHOCTH, COBPEMEHHBIE TEHICHIINH
BBIUMCIUTENFHON TEXHUKH, UH(pOpMaLIH-
OHHBIX TEXHOJIOTUN B CBOEH mpodeccro-
HAJIbHOM JESITeTbHOCTU

OIIK-1.2 YmeeT ucnofb30BaTh BBIUKC-
JUTENbHYIO TEXHUKY U UH(DOpPMAIIOH-
HBIC TEXHOJIOTHH B 00JIACTH 00CCIICUCHUS
TexHoc(hepHOoU Oe30MacHOCTH; Onpee-
JISTh TTAPAMETPhI OMTACHBIX M BPEIHBIX
BO3/ICHCTBUII TEXHOJIOTUYECKHUX U TPOU3-
BOJICTBCHHBIX ITPOIIECCOB; BBISBIIATH Oa-
30BbIE 3aKOHBI U 3aKOHOMEPHOCTH Pa3BU-
THUS HAYKH B 00JIACTH TexHOChepHOit
0e3omacHoOCTH

OIIK-1.3 Bnaneer HaBbIKaMH CTPYKTY-
pPUpPOBaHUs 3HAHUH; MPABUILHOTO BBIOO-
pa cpencTB, Crioco00B U METO/I0B MPHUHSI-
THUS pPEllIeHU; BIaJleHuEe TEXHUKOMN U
TEXHOJIOTHSIMH B 00JIACTH 00eCTICUeHUS
TexXHOC(epHOi 6€30MaCHOCTH; BIaICHUE
BBIYUCIIUTEIILHON TEXHUKON U HHpOpMa-
[{MOHHBIMHU TEXHOJIOTUSIMHU B CBOEH MPO-
(dheccroHaNbHOM NeSITeIbHOCTH

3HaeT TeOpeTHUECKUe OC-
HOBBI KAYECTBEHHOT'O aHa-
7132 BEIIECTB; Crienu(UKy
OCHOBHbIX METOJ0B KOH-
TPOJIS CBIPbSI U TOTOBOM
NPOLYKIIUH; TEOPETUIECKUE
OCHOBBI KOJTMYECTBEHHOTO
aHaJu3a.

YMeeT xapakTepru30BaTh
CBOICTBA COCIMHEHUH Ha
OCHOBE X XMMHUYECKOI
(bopMyIIBI B CTpOe-

HUS; IPOBOAUTH J1abopa-
TOPHBIC UCIIBITAHUA CMOJC-
JUPOBAHHBIX CHCTEM.
Bnaneer merogamu teope-
TUYECKOT0 UCCIIe0Ba-
HUA; METOJaMU I/II[GHTI/I(i)I/I-
KallMM COEIMHEHU.

Tabnuna 2 — [Macnopt dhoH/1a OIIEHOYHBIX CPENICTB

KonTtpoaupyembie pa3je- ®opmupyemas HaumenoBaHnue one- IMoxa3zarenn
JIbI (TeMBbI) 1M CHHUIIIMHBI KOMIICTeHIHA HOYHOIO CpeAcTBa OLICHKH
Bcee OIIK-1 KOHTpOJIbHAs padoTa IIpaBunbHOCTH
pelieHus
Bcee OIlK-1 Tect [IpaBunpHOCTH
OTBETOB

2 Meroauyeckue MaTepUAJIbl, ONpeleJsole NPoue1ypbl OCHUBAHUS 3HAHHUIA,
YMeHHUIi, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3yume npouecc popmMupo-

BAaHHUA KOMIIETEHIMIA
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Meroauueckue Marepuaibl, ONPEACIAIONIME IPOLEAypbl OLEHUBAHNS 3HAHUM, YMECHUH,
HaBBIKOB U (WJIM) OMBITA AEATEILHOCTH, IPEACTABICHBI B BUJIE TEXHOJIOTUYECKON KapThl AUCIU-
TUTHHEI (Tabsuma 3).

Tabmuua 3 — TexHonornyeckas Kapra

HaumeHoBaHMe OLIEHOYHO- CpOKI/I BhInojiHe- | IlIkajia oueHuBa- KpHTepun OICHU-
ro cpeacresa HHUA HHUA BaHUA

5 cemectp
IIpomeskyTounas arrectauus B Gopme «3ader ¢ OLEHKON»

KoHnTtponbhas pabota 16 nenens 200 MPaBUILHOCTH Pe-
ICHHUS

Tecrt 22 »eneis 100 [TpaBUIBLHOCTH OTBE-
TOB

HUTOIO: 300 GamoB

KpuTtepuu onieHKH pe3yJIbTaTOB 00y4eHHs 10 JHCHUILINHE:

0 — 64 % oT MakcUMaIbHO BO3MOKHOM CyMMBI 0aJlJIOB — «HEYAOBIETBOPUTEIBHO)» (HEIOCTA-
TOYHBIN YPOBEHB JUISI TPOMEKYTOUHOM aTTECTAIMH 10 TUCIUTUIMHE);

65 — 74 % oT MakcUMaJbHO BO3MOXHON CYMMBI 0aJlJIOB — «yJOBJIETBOPUTEIHHOY (ITOPOTOBBIiA
(MMHMMAJIbHBIN) YPOBEHb);

75 — 84 % oT MakCHMaJbHO BO3MOKHON CYMMBI 0aJlJIOB — «XOPOIIO» (CPEeIHUN YPOBEHb);

85 — 100 % oT MakcHMaJIbHO BO3MOKHOW CYMMBI OAJUIOB — «OTIUYHOY (BBICOKHIA (MaKCHMaIIb-
HBII) YPOBEHB)

3 TunoBble KOHTPOJIbHbIE 32JAHUS UM MHbIEe MaTePHAJIbl, He0OX0AUMBbIe 115
OLICHKH 3HAHWH, YMECHHUH, HABBIKOB H (MJIM) ONBITA IeATEIbHOCTH, XapaAKTEePU3yI0IIHe
npouecc popMUpPOBAHUSI KOMIIETEHIIHII B X0/le 0CBOEHHS 00pPa30BaTeJIbHOI NPOrpaMMbl

KommiekT 3aiaHuii 17151 KOHTPOJILHOM padoThI
1. Tlpu ompenenenun meau B oOpasiie MuHepana u3 HaBecku 1,5000 r ObUIM HaWIEHBI
CIenyIolre KOJMYeCTBa OKcuaa Menu (B muumurpammax): 580, 585, 545, 578, 592, 588, 580,
584, 602, 587, 586, 581, 579, 587. OnpenenuTs NPOLIEHTHOE COAECPKAHUE MEIU B MUHEpaJe U
TOYHOCTb OIIPEJIETICHUS TP 1I0BEpUTEIbHON BepoaTHOCTH 0,95.
2. Ilpu KOMOPUMETPUYECKOM OTMPEAETICHUH [TUHKA OBLTH MOJYYEHBI CICTYIOIINE Pe3yib-
TaThI:

Baxto 2N | 60 | 80 | 100 | 120 | 140 | 160 | 180 | 200 | 220 | 240 | 260 | 280

Haiineno Z | 54, | 75, | 96, | 119, | 139, | 160, | 180, | 201, | 221, | 242, | 263, | 284,
n, Mkr 2 8 8 4 1 1 4 0 8 0 2 0

Haiitu ctannapTHOe OTKJIIOHEHHE OTIEIBHOTO ONpPEIeIeHUs U ClIeNaTh BBIBOABI O HATUYHH
CHCTEMaTHYECKOW OMHMOKH MPH OTIPEIeICHUH IMHKA TaHHBIM KOJIOPUMETPHUECKUM METOJIOM.

3. Ilpu xanubGpoBke MUITHAMIIEPMETPA CEPeOPSIHBIM KyJIOHOMETpoM 3a 60 MUHYT IpH
pa3HOH cHJiie TOKa OBLIH MOJTYYESHBI CISAYIOIINE KOJUIECTBA OCAKIACHHOTO cepedpa:

Cuna Toka, MA 10 25 50 75 100
Macca Ag, mr 42,5 101,9 201,5 299,0 395,5
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[Toctpouts rpadvk KATMOPOBKH MUJLIMAMIIEPMETPA U OMPEACTUTh HCTUHHYIO CUTy TOKa,
€CIIM MIJIJIMAMIIEPMETP MOKA3bIBAET 85 MA.
4. TloTeHuuan 3J€KTpo/a B 3aBUCUMOCTU OT KOHIIEHTPAIlMU MOHOB BOJIOPOJIA ONpeaes-
10T 110 (hopmyIie:
E =0,420+0,058-Ig C,

HaiiTn 3HaueHne KOHLEHTPAIMH MOHOB BOJAOPOJA C YUYETOM OIIMOKM OMbITA, €CIH MOTEHIMANT
pasen E = (0,250 = 0,002) B.

5. Jnsa ompeneneHus TaBIEHUS NApOB BOJBI MPH Pa3HBIX TeMIIEpaTypax IMpeIoKeHa
dbopmyna:

P=A- Bt/(C+t)

rae A, B, C — HOCTOSIHHEIE.

BriOparb cucreMbl KOOpIMHAT, B KOTOPBIX 3aBHUCUMOCTH MexX1y P u t BeIpakanuch ObI
MIPSIMOM.

6. Dranonnsiii Tepmometp Ha 25 °C cHaOXeH MacmoOPTOM CO CIETYIOIUMH JTaHHBIMH:

Temmeparypa 0 5 10 15 20 25

ITonpaBka 0,00 -0,01 -0,04 -0,06 -0,02 +0,04
[Ipy cpaBHEHUH KaIHOPYeMOro TEPMOMETPA C ATAIOHHBIM OBUIM OTMEYEHBI CICIYIOIIHEC

TeMIIepaTypbl B rpanycax Llenbcus:

KanuGpyewmsrii | 0,00 6,00 11,00 14,00 21,00 25,00
OTaJIOHHBII 0,02 6,04 11,08 14,10 20,98 24,94

[Toctpouts rpaduk monmpaBoK K KaqTuOpyeMOMY TEPMOMETPY M OIpPEASIIUTh UCTUHHYIO
TeMIEepaTypy, eciau nmokazanus ero 7,85 u 18,22 °C.

7. Haiitu MonbHYIO pedpakliiio U OTHOCUTEIBHYIO OLIMOKY OINpeAesieHus, eClii Macca
1 monp Bemecta M = 78,12 + 0,02; muotaocts d = 0,8790 £ 0,0005; mokazaress IpeIoMICHUS
n=1,5016 £+ 0,0002. BeisicHUTh, KaKOe U3 H3MEPEHU JaeT HAUOOJIBIIYIO OLITHOKY.

8. Ilpu mpoxoxkJIeHHH cBeTa uepe3 cJIOW pacTBopa TONLIMHON 1 M MHTEHCHBHOCTH €ro
ocnabnsercs Ha 10 %. Uemy paBHa MHTEHCHBHOCTb CBETA MPHU MPOXO0XKJIEHUU YEpe3 CION 3TOTO
ke pacTBopa ToamuHou 10 cm.

9. Hasecky meramia 0,500 r pacTBopwIM M TIOCTIE OKHCIICHHUS COJIEPIKAIIECTOCS B HEM
mapranua a0 MnO,  momyunnu 100,0 M pactBopa. B kauecTBe cTaHIapTHOTO HMCIIOJIB30BAIN
0,0100 u. pactBop KMNnO,. IIpu cpaBHEHHH B KOJIOPUMETPE HHTEHCHBHOCTH OKPACOK CTaHAAPT-
HOT'O M HMCCIEeyeMOro pacTBOPOB OKa3ajlaCh PaBHOM IMPH TOJIIUHE CIIOSI COOTBETCTBEHHO 5 U
8,49 cm. OmnpenenuTs cofepKaHue Mapraiia B MeTajuie (B IpoLeHTax).

10. Kakas TomnmuHa c10s OKpaIIeHHOro pacTBopa TpedyeTrcs 11 ociabieHHsl Ha4aaIbHOTO
noTtoka ceeta B 10 pa3, ecnu MossgpHbIN K03 ulineHT noriomeHus paseH 4750, a KOHIIEHTpa-
st pacteopa 1710 Mons/m.

11. Hasecky 1,500 r muHepasia, coaep Kaliero TUTaH, PAaCTBOPIIM M TOCie 00pabOTKH
NEePEeKUChI0 Boopoaa moayumin 250,0 Mi oKpalleHHOro pacTBopa. B xadecTBe cTaHIapTHOTO
WCIIONIb30BaIu pacTtBop, conaepxkamuid 0,200 T Tutana B 1 1. IHTEHCUBHOCTh OKPacoK CTaHIApT-
HOT'O U MCCIIelyeMOr0 pacTBOPOB OKa3aJlaCh PaBHOM MpPH TOJIIMHE CIOS COOTBETCTBEHHO 10 u
6,70 cm. Onipenenuth coaepxanue Ti0, B MuHepasie (B MPOICHTaX ).

12. B xonopumeTpe BO3MOXHO M3MEHEHHUE TOJIIMHBI MOTJIOUIAIONMIEro ¢iosi oT 2 10 98
MM. B Kakux mpenenax MOKHO OTPENETUTh HEM3BECTHYIO KOHIICHTPAIWIO, €CITH KOHIICHTPAIUS
pacTBopa cpaBHeHUs paBHa 10 mMr/mir.

13. YyBCTBHUTEIBHOCTh KOJOPUMETPUYECKOTO OIPENEICHUS] HUKENS C TIOMOIIBIO JAMMeE-
THITJINOKCHMA B ONpe/IeTIeHHbIX YCIoBHUsAX paBHa 3 MKT B 50,00 mut pactBopa. MOXXHO JIH 3TUM
METOJIOM OTIPE/ICIHUTh COJCPKaHNE HHUKENS B MOJIYIPOBOTHHUKOBOM CEJIEHE, €CITH €ro KOHICH-
tparms 10" atom/em®? Kakyio HaBecky 06pasia HyKHO ObIIO GbI PacTBOPHTH B 10 M pacTBo-
putena? [[10THOCTh MOHOKIIMHHOTO KPUCTAJTIMYECKOTO ceieHa paBHa 4,46 r/em’.




17

14. Jns ompenenenusi pocdopa B CTamu MO CUHEH OKpacKe BOCCTAHOBIEHHOTO ¢ocdop-
HOMOJIHMOIEHOBOIO KOMITIeKca Ha (hoToMeTpe ObUIM MOJIyYeHbI CleAyIollne JaHHbIE Ul CTaH-
JApTHBIX 00pa3IIOB CTAJU:

Copepxanne pocdopa B ctanu, %

0,011

0,024

0,031

0,040

0,055

Ioxazanus poromerpa

48

29

19

12

5

Onpenenutsb conepkanue dpochopa B uccieayemMom odpasiie (B IPOLEHTAX ), €CIIH TTOKa3a-

HUE TI0 MIKaJIe AuaparMbl COCTABISET 24 eICHMS.

15. — 22. Bocnosp3oBaBmuck ypaBHeHHeM byrepa-JlamOepra-bepa, ompenenuts mapa-
MeTp, 0003HAYCHHBIN X, B YKa3aHHBIX CAMHUIIAX:

Ho- Onpenense- | nu- g Tomn- Tox Toxk Konnenrpa- Onrtuue-
MEp MBI Ha IWHA | Hayal | KO- us cKas
3aJa- | MOH/BEIIECTB | BOJI- cios, BHBEIH | Heu- pacTBopa IUIOTHOCTH

9y 0 HBI, cM HBIHI

HM

15 MnO4 546 | 2420 1,00 - - 0,0150 r/100 X

16 cu* 620 | 3500 1,00 100 75 X MI/Ma -

17 Pb** 520 | 7000 5,00 80 X 1,05 MKxr/ma -

18 Fe* 490 X 2,00 150 95 0,52 MKr/ma -

19 AP 390 | 6700 X - - 2,510™ 0,836

20 Ge" 510 | 1000 | 5,00 200 | 165 X MKT/MJI -

21 XWHOINH 275 | 4500 2,00 - - 3 Mr/n X

22 A300eH3011 438 1100 5,00 - - X MI/MII 0,356

23. — 30. Cuwuras, uto MeX1y Kod(h(hUIHEHTOM MpPETOMIICHHS] U KOHIEHTpalueld B yKa-
3aHHOM IIpeJiesie CYIIECTBYET JIMHEHHAS 3aBUCUMOCTb, ONIPE/ICIIUTD 110 MTPUBEICHHBIM B TaOIUIIE
KOHIIEHTPAIUsIM CTaHAAPTHOTO pacTBOpa, KoddhuUllMeHTaM peaoMiIeHus (WM JaHHBIM IS €T0
oTIpesieNIeHUs ) KOHIISHTPAITUIO HCCIISTYeMOro pacTBopa. Y CIIOBHO MPUHUMAEM TIOTHOCTH CTaH-
JApTHOTO M MCCIIETYEeMOTr0 PACTBOPOB OJMHAKOBBIMHU:

Ho- | PactBop Con C, n N pacTBopa IImot- N
Mep pacTBo- CTaH- uceneny- | HOCTB
3a1a- puTens napr- eMOro pac-
qn HOT'O TBOpA
23 OTUIIEH- 50 % MOJIb/ 1,3330 1,3831 1,3546 1,05 -
TITHKOJIb I
B BOJIC
24 NacCl 6 % I/MII 1,3330 1,3433 1,3382 1,07 -
B BOJIE
25 benzon | 40 monm. | Mo 1,4603 1,4767 1,4695 1,33 -
B CC|4 % %
26 CClys YUCTBIN /M 1,3591 1,4603 1,4152 1,20 -
aleToHe
27 benzon | 50 mon. | r/mMn o= o= o= 1,03 1,616
B C,H,4C % 46°28’ 41°56° 44°25° 4
I2
28 DTaHOI 30 % A A=169 | A=70,2 | A=45,6 0,95 -
B BOJIE (OTtuer no mkane norpyeHHo-
ro pepakroMeTpa)
29 I'mune- | C;=20 | mons/ - 1,3575, 1,3785 1,07 -
puH % 11, 1,3981
B BOJIE C,=50 | moin/
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% I
30 Auneron | C;1=8,2 /n - o= o= 0,96 1,470
B BOJIE % r/n 46°28’ 35°25° 4
C =427 op =
% 46°28’

31. Ilpu ompexneneHuun kuMpa B MOPOIIKE Kakao st oOpaborku HaBecku 1,500 r B3sTO
2,50 M1 MmoHOOpOMHa(dTaIMHA, TTOKa3aTeNlb MpeJoMIIeHusT KoToporo paBeH 1,6570. Ilokazarens
npeIoMIIEHUs MOHOOpOMHa(TaTMHA TIOCIIe U3BJICUEHUS KHUpa yMeHbimics 1o 1,6420. Onpene-
JUTh COJEpKAHUE JKUPA B KaKao, €CIM U3BECTHO, YTO IOKA3aTeNlb PEIOMIIEHUS YUCTOTO JKUPa

kakao 1,4630, a rurotHOCTH ero 0,926.
32. — 39. Ilo npuBeIEHHBIM JaHHBIM ONPEACIIUTD ITapaMeTp, 0003HAYCHHBIN Yepes X:

Howmep BemectBo unu | Cuna Toka, DIIeKTpoO- Bpewms, KonnuectBo
3a1a9mn HOH A XUMHYECKUN MUH. BBIJICTICHHOTO
SKBHUBAJICHT BEIeCTBa
32 - 2,5 1,97 1/(A4) 4 X
33 TpexBasieHTHBIN 3 X 1/(Au) 3,5 0,2752
WOH MeTajlia
34 JIByXBaJICHTHBII 1,8 0,3054 mr/K 1,42 X, MT
WOH MeTajlia
35 Conb cepenpa 2,5 4,025 X 0,5450 r
r/(Aq)
36 Pacruias KCl X 0,368 15 0,251 Cl,
r/(Aq)
37 TpexBaneHTHBIHI 15 0,093 mr/K X 3,78 T
WOH MeTajlia
38 PactBop CdCI2 X - 25 0,300 r
39 OnpHoBaJIeHT- 0,35 x mr/K 2,35 0,1037r
HBIM MOH MeTal-
na

40. — 47. Onpeaenursh coAepKaHUe YKA3aHHOr0 MOHA (B MUJUIMTPAMMAax) MeTO[AOM

KYJIOHOMETPHYEeCKOIr0 THTPOBAHUS NIPH MOCTOSHHOM CHJIE TOKA:

Howmep Omnpenensemoe Beme- | I'enepupyemoe Be- Cuna toka, | Bpems, MuH.
3ada4n CTBO UJIU NOH IIeCTBO UJIN NOH MA

40 Fe?* Br, 100 3,5

41 H* OH 300 5

42 Se' I 200 7

43 Mo" Fe®* 150 15

44 BOs> OH 100 10

45 [Mupuaun H* 120 55

46 Teobpomun I 250 3

47 Zn* [Fe(CN)e]™ 300 41

48. — 55. Ilpu Temmneparype 18 °C ynenbHOe CONPOTHBIIEHHE BOJbI, HACHIIIEHHON Majopac-
TBOPUMBIM BEIIECTBOM paBHO p. Ompenenuts pactBopuMocTh U 1P ykazaHHOTO coenuHEeHHS,

€CJIN JUI YUCTOU BOJBI p = 1,21:10° Omrem:

Howmep BemectBo px 10°, Howmep BemectBo px 10°,
3a/1a4u Omcm. 3aJ1a4uu Omcm.
48 SrC,04 0,0185 52 CaF; 0,0217
49 BaSO, 0,417 53 TICI 0,00066
50 PbSO,4 0,0307 o4 TICNS 0,0009
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| 51

| CaC,0,

| 0,104

| [ 55 |

AgBrO;

| 0,0021

56. Jlns ompeneneHus HOCMOAHHOU SYEWKH e¢ 3amoiHuaM npu temmeparype 20 °C

0,1000 M pactBopom xiopuna kaiausi. ConmpoTHBICHHE pacTBOpa ctasio paBHo 324,2 Owm. [locne
3anosinenus suerku 0,050 H. pacTBOpOM CepHOM KUCIOTHI OHO oka3aioch 1305,5 Om. Omnpene-

JINTh 3KBHUBAJICHTHYIO 3JICKTPOIIPOBOAHOCTE paCTBOpa CCpHOfI KHCJIOTHI.

57. — 64. BpUucINTh MOTEHIIMAT METAITMYECKOrO 3JIEKTPOJa OTHOCUTEIBHO SJICKTPOAA

CpPaBHCHUA IIPU CIICAYIOIINUX YCIIOBUAX:

Howmep DneKTpos O6bem anek- | PactBopennoe | T, °C DnekTpon
3a/1aumn TPOJUTA, MJT BEILIECTBO U CpaBHCHHUS
€rOKOJIMYECTBO
57 Mennbiit 1000 CuSO,4 18 Bonopoausrii
161
58 LInHKOBBII 500 ZnSOy 18 KanomenbHbIit
0,1 r-sxB (0,1 u. HKD)
59 Huxenessrit 1000 NiCl, 30 HacpimeHnuslii
0,5 r-3xB KaJIOMEJIbHBIN
60 AJFOMUHUEBBIN 200 AICI; 27 1 30 HacpimeHnslii
KaJIOMEJIbHbIN
61 CepeOpsiHblii 400 AgNO3 25 KanmomenbHbrii
0,2 r-o5KB (1 1. HKD)
62 KanmueBbrit 1000 Cd(NOs), 25 Bonopoausrii
18,8
63 Kenesunii 100 FeSO,7H,0 30 KanomenpHblid
205r (0,1 5. HKD)
64 KobanbToBbIit 200 CoCl, 25 | XnopcepeOpsHblit
0,15 r-nkB B 1 H. HCI
65. — 72. Beruncnuts pH pacTBopa 1o ciaelyIoIuM JJaHHbIM:
Howmep WNuaukaTopHbIi DNeKTpoJ CpaBHEHUS 7,°C | O1C,B
3a1a9u AIIEKTPOJ
65 Bonopoansiii Kanomenshsiii (0,1 5. HKD) 30 0,624
66 XUHTUIPOHHBIN Kanomenwnsriii (1 1. HKD) 25 0,154
67 Bopopoanslii Xnopcepeopsinbiii B 0,1 . HCI 20 0,505
68 Bopopoassrii OKHCHO-PTYTHBIN 25 0,638
69 XVHTUIPOHHBIN Xnopcepeopsiabiii B 1 . KCI 20 0,248
70 Bonopoabrii HacpIme s KaToMeIbHBII 35 0,527
71 XUHTUJIPOHHBIN HacrpimeHHbIi KalToMeIbHBIN 40 0,205
72 XVHTUIPOHHBIN CepHOKHCIIBII pTYTHBIN 18 -0,565
73. PaccuuTaTh 3HaUYCHHE NIPEICIIBHOTO JU(PPY3HOHHOTO TOKA YKa3aHHBIX HOHOB:
Howmep Hon Macca 100 | Bpemst o6pasoanmst | D'10°, cm?/c | KoHrenrparms
331291 Karelb, MI 25 kamnensp, ¢
73 Cd** 200 75 0,72 210°° mMoms/n
74 Pb** 215 102 0,98 0,005 r/m
75 Cu*’ 300 100 1,98 0,0020 H.
76 TI”* 260 1125 2,00 0,250 r/n
77 Zn* 310 1125 0,72 310" mMoms/m
78 Zn** 280 120 0,69 0,0065 r/mn
79 Cu’’ 210 75 1,98 0,001 m.
80 Cd*” 285 95 0,72 0,002 MoIB/1
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81. PaccuuTaTh cTeneHb M3BJICUCHUS KOMILIEKCa OCH30JI0M U3 BOJHOTO PacTBOpA, €CIH
ucxonHas KoHmeHtpanus komruiekca 0,0025 monw/n, a comepxkanue B Oensoine 0,040 moub/i.
OtHomieHre 00bEMOB OPraHUIECKOM M BOJHOM (a3 B Tpoliecce 3KCTpakiuu coctapisier 1 : 20.

82. OmnpenenuTs CTENEHb M3BJICUEHUS NUMETWITIHMOKCHUMAaTa HHUKeNs u3 50 MJ BOJHOTO
pactBopa npu pH = 8 U ABYKpaTHOM BCTpSIXMBaHUU C 5 miu xyuopodopma. Koadduuuent pac-
npexnenenus D = 410.

83. CkoJbKO rpaMMOB HUKEIISI OCTAHETCS B PACTBOPE, €CIIN Yepe3 KOJIIOHKY, 3alOTHEHHYIO
10 r karuonuta, nponyctwm 500 mu 0,05 H. pacTBopa conu Hukens. [lonHas nquHaMuyeckas
€MKOCTbh B JIaHHBIX yCJIOBHSIX pa3jefieHus: paBHa 1,4 MT-3KB/T.

84. Ilpu onpeneneHuy 3TUIOBOTO CIIUPTAa METOAOM ra3oBoil Xxpomarorpaduu ObLIH MOJY-
YEHBI CIICYIOLIUE MUKU C BBICOTOMU (N) B 3aBHCHMOCTH OT COJCpPIKAHUS:

C, mr 0,2 0,4 0,6 0,8 1,0
h, Mmm 18 37 48 66 83

Hns 0,02 M1 uccneayemMoro pacTBopa MojydeH MUK BhicOTor 57 mM. OmnpenenuTs conep-
JKaHHE CIIPTA B UCCIIEAYEMOM PpacTBope (B %), €CIIH IIOTHOCTh pacteopa 0,95 r/em”.

85. Pacnpenenenue (eHosa (B MOJIb HA JIUTP) MEKIY BOJOK U OCH30JI0M XapaKTepU3yeT-
Csl CTICIYFOIIMMH BEJTMUNHAMM:

Ceoon 0,032 0,12 0,33 0,75
Coens 0,077 0,016 0,25 0,39
Brrauciauts D un 110 YPABHCHUIO PpACIIPCACIICHUA:
n
D — C6€)’-B .
C

BOOH
Kak m3menutcs xonnentpanus 0,2 Moib/l pactBopa (heHosa mocie oOpadoTKu ero pas-
HBIM 00BEMOM O€eH30I1a.

IIpuMep BbINoTHEHNS JIAa00PATOPHBIX padoT

HK-cnekTpockonus
DTOT METOJl aHaJIn3a OCHOBAaH Ha 3amucu MHGPaKPACHBIX CIIEKTPOB IMOIJIO-
nieHus BemiecTBa. [lornomenne BemecTBoM B 001acT HH(PAKPACHOTO U3ITyUEHUS
MPOUCXOAT 3a CUET KoJieOaHuii aTOMOB B MoJiekynax. KoneGanust moapa3aenstoT-
Csl Ha BaJICHTHBIEC (KOTJa B X0/ KOJIeOaHUs U3MEHSIOTCS PACCTOSTHUS MEXKIY aTo-
MaMHM) U KoJiebaTeNbHbIe (KOTAa B X0/1e KOJIeOaHUsI U3MEHSIOTCS YTJIbl MKy CBSI-
3siMu). [lepexoapl MEXTy pa3IuYHBIMUA KOJIEOATETLHBIMU COCTOSTHUSIMU B MOJICKY-
JaX KBaHTOBaHbI, Onaromapsi yemy mnorjomenue B MK-ob6mactu umeer dopmy
CHEKTpa, TJie KAKIOMY KOJIeOaHHIO COOTBETCTBYET CBOS JJIMHA BOJHBL [1oHATHO,
YTO JIJTMHA BOJIHBI JIJI KQXJIOTO KOJEOAHMs 3aBHCHUT OT TOTO KaKHE€ aTOMBI B HEM
Y4acTBYIOT, 1 KpPOME TOTO OHA MaJIO 3aBUCHUT OT X OKpYXeHUs. TO eCTh Il KaxK-
ot ¢pynkimonanpHOU rpymmel (C=0, O-H, CH, u np) xapaktepHbl KoJieOaHUs
ONPEAECIEHHON JUIMHBI BOJIHBI, TOYHEE IOBOPS JAXe ISl KaXK0M IPYyNIIbl XapaKTe-
peH psg konedanuit (cooTBeTcTBeHHO U nojioc B UK-cnektpe). iMmeHHO Ha 3THX
cBoricTBax MK-criekTpoB OCHOBaHa UACHTU(PHUKALMSA COCAMHEHUN MO CHEKTpalib-
HBIM JIaHHBIM.
Hean: nzyunts MK-cnekTpockonuio, MpUMEHUTh €r0 Ha CIEKTPaXxX JIEKapCTBEH-
Horo npemnapara «Humecum.
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OCHOBHOE aKTHBHOE BEIIECTBO mpemapara «Humecun» — 3TO HUMECYNHI.
Tak>ke UMEIOTCSl BCTIOMOTaTeIbHbIE BEIIECTBA: TIMMOHHAS KUCIIOTa, alleIbCUHOBBIN
apomaru3zarop, ketomakporoi 1000 u ManbTOAEKCTPHUH.
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BeiBoa: Ha nmpuMmepe HUMecHia (JEKapCTBEHHOI'O CPEJCTBA) ONpPENETIEHBI
BaJICHTHBIE U JlehopMalMoOHHbIEe KoJeOaHusl (PyHKIMOHAIBHBIX TPYII, BXOSIIUE B
€ro COCTaB.
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TepmorpaBumeTpust

MeTtoa TEpMUYECKOr0O aHajau3a, MPU KOTOPOM PETUCTPUPYETCS U3MEHEHUE
Macchl 00pasiia B 3aBUCUMOCTH OT TEMIIEPaTyphbl.

OTOT METOJ aHaiMW3a 3aKII0YaeTcs B HAOIIOJCHUU MAacChl HCCIEAyeMOM
HABECKH BEIIECTBA NIPU U3MEHEHUU €€ TemIepaTypbl. Pe3ynbratoM aHanmsa siBis-
1otcst TI-KprBble — 3aBUCUMOCTH MacChl HABECKH (MJIM M3MEHEHUS] MacChl HaBeC-
KH) OT TeMIIepaTypbl Wik BpeMeHu. s untepnperanuu pesyiabratoB TI'-ananuza
HeoOxoauma obOpaboTtka TI'-kpubix. B wacTHOCTH, mpousBoaHas ot Tl -curnana
(ckopocTh U3MEHEHUsI MaccChl), ipeAcTaBisiemast kpuboiut ITI, mo3BonsieT ycrano-
BUTb MOMEHT BPEMEHH WJIH TEMIIEPATYPY, TP KOTOPOI U3MEHEHUE BECA MPOUCXO-
TUT Hambosee OBICTPO.

TI'-aHanu3 MUPOKO MCIIOIB3YETCSI B HCCIENOBATENBCKOW TPAKTUKE JJIS
OIpEJENICHHs TEMITEPATYphl AerpaJalii MOJIUMEPOB, BIAKHOCTH MaT€pUaloOB, J10-
JIM OPTaHWYECKUX U HEOPraHWYECKUX KOMIIOHEHTOB, BXOJSIINX B COCTAB UCCIIENY-
€MOT'0 BEILECTBA, TOUKU Pa3JI0KEHUs B3PhIBYATHIX BEIIECTB U CYXOr'0 OCTAaTKa pac-
TBOPEHHBIX BEIIECTB. METOI TaKKe MPUTOAEH Ul ONPEIEIEHUS] CKOPOCTH KOPPO-
3MHM IIPU BBICOKUX TEMIIEPATYpPAX.

IIpu cuaxponnom TT-JATA/JICK ananusze OJHOBPEMEHHO H3MEPSETCS H3-
MEHEHHE TEIIOBOr0 MOTOKAa M Macchl 00pasla Kak (pyHKUHUs OT TeMIEpaTypbl UK
BpPEMEHH, OOBIUHO MPHU 3TOM HCIOJIb3YETCSl KOHTpoJupyemas armocdepa. Takoit
CUHXPOHHBI aHAJIW3 HE TOJBKO YBEIMYHMBAET MPOU3BOAUTEIBHOCTh M3MEPEHHH,
HO Y YIPOILIAET UHTEPIPETALNIO PE3YIbTATOB, 0JIaroAapss BO3MOKHOCTU OTIEIHUTh
HHJO- U AK30TEPMUYECKUE MPOIIECCHI, HE COMPOBOKAAIOUIUECST U3MEHEHUEM MACChI
(manpumep, (a30BbIe MEPEXOJbI) OT TEX, MPU KOTOPBIX MPOUCXOAUT U3MEHEHUE
Macchl (HarpuMep, IeruApaTaius).

Heab: u3y4nTh METOJI TEPMUUYECKOTO aHAIN3a, IOCTPOUTh KPUBbIE 3aBHCH-
MOCTH MAacChl HABECKH OT TEMIIEPATyphl COINIACHO METOY TEPMUYECKOTO aHAINA3A
Ha npuMepe MeaHoro kymnopoca (CuSO4*5H,0).

IHosyyena repmorpamma:
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1) B unrepane remneparyp 105...125°C npoucxoaut noteps 12,28% mac-
CHI.
M (CuSO, * 5H,0) =250 r/mMonb
M (motepum) =250 * 0,1228 = 30.7 r/moas = 1,7*M (H,0)
CuSO, * 5H,0 —»CuSO, *3.3H,0 + 1.7 H,0 — 119KI[)K
2) B untepane temneparyp 125...150°C npoucxoaut noteps 16,53% mac-
CBI.
M (motepu) =250 * 0,1653 = 41,33 r/monb = 2,3*M (H,0)
CuSO, * 3.3H,0 —»CuSO,*H,0 + 2.3H,0 — 161x/Ix
TemnoBoit 3¢ (eKT OTphIBa MEPBHIX YETHIPEX MOJIEKYJT BOJIBIL:

=— 280 xJIx
3) Ilpu t = 250°C npoucxonut noreps 7,22% macchl.
M (morepu) =250 * 0,0722 = 18,05 r/momnb = 1M (H,0)
CrnenoBaTeNbHO, TPOU3O0IILIA MTOTEPS TOCIETHEN MOJICKYJIIbI BOIBI.
CuSO, *H,O0 —*CuS0O, + H,0 — 57x/Ix
4)  Tpu t=770°C npoucxoaut noreps 14.74% macchi.
M (motepu) =250 * 0,1474 = 36,85 r/mounb, = 0.46 M(SO3)
CuSO;  —+0.54CuS0O,4+0.46 SO; +0.46CuO — 82k /[
5) [Tpu t = 825°C npoucxogut noteps 16.38% macchl.
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M (morepu) = 250 * 0,1638 = 41 r/momnb, = 0.51 M(SOj)

0.54CuSO, - 0.03CuSO, + 0.51 SO; +0.51Cu0O — 91k /Ix

TemnoBoit 3¢ (eKT OTphiBa MOJIEKYJIbI CEPHOTO Ta3a:

Q= - 179x/Ix

6) [Tpu t ot 900°C no 1000°C macca He MeHsu1achk. B ocratke — 32,85%

OT MEePBOHAYAILHON MACCHI.

M (ocratka) =250 * 0,3285 = 82 r/monb = IM(CuO)

BbiBoja: B X07¢ 1aHHOM pabOTHl M3YUYEHBI TAKUE TEPMHUUECKHE METObI aHa-
Jn3a Kak TepMorpaBuMeTpus u auddepeHnanbsHO-CKaHUPYOIIas KaJIOPHUMETPHSL.
Ha ocnoBanuu TI" u JICK nmpousBeneHO OTHECEHHE BCEX MPOUCXOIAIINX PEAKIUI
K SHIOTEPMUYECKUM M PACCUMTAHE MX TEIIOBBIC d(D(PEKTHI.

pH-meTpus

Meron ocHoBaH Ha u3MepeHuu pH pactBopoB. pH-metp - npubop s u3-
MepeHUsl BOJOPOAHOro Mokazarens (rmokaszarens pH), xapakTepu3yronero akTuB-
HOCTb MOHOB BOJIOPOJIa B pacTBOpax, BOJIE, MUILEBON MPOAYKIIUU U ChIPhE, 00bEK-
Tax OKPYXAIOWIECH Cpelbl U MPOU3BOJCTBEHHBIX CHCTEMAX HENPEPHIBHOIO KOH-
TPOJISL TEXHOJIOTUYECKHUX MPOLIECCOB, B TOM YUCJIE B arPECCUBHBIX cpefax. B vact-
HOCTH, pH-MeTp nmpuMeHsieTcs s anmnapatHoro Mmouutopunra pH pactBopos pas-
JIeJICHUs ypaHa U IUTyTOHUS, TJie TpeOOBaHUS K KOPPEKTHOCTH MOKAa3aHUM armapa-
Typbl 0€3 €€ KaTuOPOBKU YPE3BHIUANHO BHICOKH.

Lesan: onpeaenuth KoHeHTpamo MDA (MeTniamMuHaMITaHO a-1) ¢ TO-
MOIIBK pH-METPHYECKOTO U TEPMOMETPUUECKOTO TUTPOBAHMUSL.

CrannapTu3zaius pacTBOpa CEpHOM KUCIOTHI KUCIOTHI IO Oype

O6bem KncaoThbl pH Temnepatypa

0 9,32 25,9
0,5 9,16 26,7

1 8,89 27,7
1,5 8,64 27,7
1,7 8,52 27,7
1,9 8,41 27,7
2,1 8,28 27,7
2,3 8,13 27,8
2,5 7,95 27,8
2,6 7,88 27,8
2,7 7,75 27,8
2,8 7,67 27,8
2,9 7,56 27,8

3 7,28 27,8
3,1 7,08 27,8
3,2 6,48 27,8
3,3 3,33 27,8
3,4 2,99 27,8
3,5 2,81 27,8

4 2,34 27,8
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4,5 2,16 27,8

5 2,04 27,8
10
9
8
7
6
T s
4
3
2
1
0

0 1 2 3 323 4 5

OO0BEM KHCIIOTEI

Na,B,0;-10H,0 + H,SO, = 4H;BO; + Na,SO, + 5H,0

V.,=3,23 mn

Cirsi=Cs*V6/V s =0,1%50/3,23=1,548 H
Omnpenenenne M/IDA no cepHoOil KuCIoTe

BEIIECTBO: _ CHy-CH,-OH i CsH3NO,
CHs-N
~CH,-CH>-OH
M=119 r/monb
V=0,1n
p=1,03 r/em®
M,_,.=30-40r
Ny-5a=0,25-3,4 MoJIB/1
V=10 M1 (MJIDA)
O6bem KNCNoTbl pH Temnepatypa
0 9,5 24,6
1 9,37 26,8
2 9,23 28,4
3 9,09 30
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4 9,01 31,1
5 8,93 32
6 8,84 32,8
7 8,76 33,3
8 8,66 33,9
9 8,56 34,3
10 8,44 34,8
11 8,31 35
12 8,13 35
13 7,84 35,1
14 6,93 35,2
14,2 5,45 34,9
14,4 4,56 34,6
14,6 4,06 34,1
14,8 3,68 33,8
15 3,33 33,4
16 2,60 33
17 2,29 32,4
18 2,10 31,9
19 1,97 31,5
20 1,87 31,1

10

pH

10

143 15

OO0BEM KHUCIIOTHI

20

25
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OO0BEM KHCIIOTHI

(C,H40H),N(CH3) + H,SO4 = [(C,H,OH),NH(CH3)],SO4
N3 rpadukoB HaiiieH S5KBUBaJIEHTHBIN 00beM: V,=14,3 M
Pacuet konnentpamuu MJI9A B pactBope:

CaMI/IHa:VS*CK_TI)I/VaMI/IHa: 1 473 * 1 7548/ 1 022;2 1 4 H

Pacuer npouentHoro conepxannsg MDA B pactBope:
Mavia= YV FC*M=0,1%2,214*119=26,35
My-pa= V*p=103 T
® = (Mayuaa / Mp-pa )*100% = (26,35/103)*100% = 25,6%

Otset: ® (MJIDA) = 25,6 Yoyace.

BeiBoa: pH-MeTpuueckoe U TEpMOMETPUUECKOE TUTPOBAHUS SIBISIOTCS d(]-
(GeKTUBHBIMU (DPU3UKO-XMMUYECKUMU METOJaMU OIpEAeNIeHUs] aKTUBHOCTH MOHOB
BOZIOPOJIa B PAcTBOpPE, YTO MO3BOJSET ONPEACNSITh KOHIIEHTPALMU paboyux pac-
TBOPOB.
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TecroBsle Bonpock! (Ha Tect BeiOupaercs 10)

1. Jlna ompeneneHus: MHKA METOJIOM OCaIUTEILHOTO TUTPOBAHMS UCIIONIb3yeTCS pabounii pac-
TBOD:

1) AgNOs

2) K4F€(CN)6

3) Hg2(NO3),

4) H92C|2

2. B aprenTomeTpun 11 GMKCUPOBAHUS TOUKM AKBHBAJIEHTHOCTH aCOPOIMOHHBIE HHINKA-
TOPbI IPUMEHSIOTCS:
1) B metone Mopa

2) B Metoze donbrapsa
3) B meToze PasHca
4) B merone Knenbaans

9 +
3. Jlust pacdera paBHOBECHIi B pacTBope mpu THTpoBanuu nona Cd?* Tpuionom B B cpexe am-
MOHHMIHOTO Oydepa caeayeT UCII0JIb30BaTh KOHCTAHTY YCTONYHUBOCTH:

1) 4 _ Peav-
Pegy2- = o >
Cd2+ Y4—
2) ﬂ' :ﬂCdYZ_
v T g
cd<
3) 5 :'B cdy?~
Y
4 g ~ Poaye-
ﬁCdY 2= " a +a
cd2t THy4-

4. I[J'IH CTaHAapTHU3aluunu pa60qer0 pacTBOpa B MCPKYPUMETPUNU B KAUCCTBC YCTAHOBOYHOI'O BC-
IIEeCTBA UCIOJIb3YCTCs:

1) NaNOs

2) NaCl

3) Na,CO3

4) AgNO;

5. Kommiekconomerpuueckoe onpenencaue noHoB Fe(lll) mpoBoast mo metoauke:
1) npsiMoe TUTpOBaHHE B KHCIIOH cpeze

2) TpsMOe TUTPOBaHKE B Cpelic aMMOHHITHOTO Oydepa

3) THUTpOBaHHME IO 3aMEIICHUIO B KHCJIOH cpeze

4) oOpaTHOE TUTPOBAHKE B Cpejiec aMMOHHITHOTO Oydepa

6. Kakue TpeOoBaHUS NPEIBABISIFOTCS K PEAKIHAM, UCIOJIB3YEMBbIM B TUTPHMETPUICCKOM aHa-
nu3ze?

1. Peakiust 1oyKHA MMPOTEKATh B COOTBETCTBUU CO CTEXHOMETPUICCKUM YPABHCHHEM PEAKITUU U
JIOJKHA OBITh MPAKTUYECKU HeoOpaTuMa. Peakiust 1omkHa MpoTekaTh 0e3 TOOOYHBIX PeaKlnii.
Peakius qomkHa TPOTEKaTh C IOCTATOYHO OOJIBIIION CKOPOCTHIO. JIOJIKEH CYyIeCTBOBATH CITO-
co0 (MKCHPOBAHUS TOUYKH SKBUBAJICHTHOCTH.
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2. Peakuust TomKHA MPOTEKATh B COOTBETCTBUU CO CTEXHUOMETPUIECKUM YPABHEHHEM PEAKIIUU U
JIOJDKHA OBITh MpaKTHYeCKu oOpaTuMa. KoHcTaHTa paBHOBECHS PEAKIIUU JOJIKHA OBITH OOJIbIIEe
10000. Peakuust noymkHa MPOTEKATh ¢ AOCTATOYHO OOJIBIION CKOPOCTHIO.

3. Peakuus qoikHA MIPOTEKaTh B COOTBETCTBUU CO CTEXHOMETPUUYECKIUM YPABHEHHEM PEaKIIuU
Peakmust toypKHA MPOTEKATh € JOCTATOYHO MaJlO CKOPOCTHIO. JlOJKeH CyIecTBOBATh CIIOCO0
(buKCcUpOBaHUS TOUYKH SKBHBAJIEHTHOCTH.

4. KoHcranTa paBHOBECHsI peakiiy J0KHA ObITh Ooinbine 10. Peakuus nomkHa npoTekaTs 6e3
MoOOYHBIX peakiuid. Peakius qomkHa mporekaTs 3a 1-3 cek. JlomkeH CymecTBoBaTh Crocoo
(UKCUPOBAHUS TOYKH SKBUBAICHTHOCTH.

7. B KakoM cilydae u3 CPaBHUBACMBIX BEJIMUYMHA CKAUYKa TUTPOBAHUS OyIeT OOIIBIIC:
1) 0,1 M CgHsNH; + 0,1 M HCI
2) 0,1 M C,HsNH, + 0,1 M HCI
3) 0,1 M C4HgNH, + 0,1 M HCI
4) 0,1 M CgH11NH; + 0,1 M HCI

8. Kakyro nnnkaTopHyro omuoKy cieayer yuntbiBaTh pu TutpoBanur NaOH+HCI ¢ meTuio-
BBIM OpaHkeBbIM (pT=4)?

1) BomopoaHas

2) TUAPOKCHUIIBbHAS

3) kucnoTHas

4) menoyvHas

9. Kakyro HHAMKATOPHYIO OIIUOKY CiieAyeT yuuThiBath npu tutpoBanud NaOH+HCI ¢ tumon-
¢dranennom (pT=10)?

1) BomopoaHas

2) TUIpOKCHUIIbHAS

3) KucioTHas

4) menoyuHas

10. Kakum ciocobom ompenensiercs coaepxkanue P,Os B ynoopeHusx?
1) OKHCIUTENHPHO-BOCCTAHOBUTENFHOE TUTPOBAHHE

2) [lorenunomeTpus

3) I'paBumeTpus

4) [lepmanranaToMeTpust

11. Kakoe cBOHCTBO U3MEPSIOT B MOTEHIIMOMETPUUECKUX METOAAX aHaInU3a?

1) IloreHuuman HHAMKATOPHOTO 3IEKTPOAA

2) [MoTennuan 371eKTpoIa CpaBHEHUS

3) D/AC ranpBaHUYECKOTO JIEMEHTA, COCTOSAIIETO W3 MHIMKATOPHOTO DJIEKTPOJa M 3JIEKTPOAa
CpaBHEHUS

4) 5]1C ranpbBaHUYECKOTO JJIEMEHTA, COCTOSIIIETO U3 HHIMKATOPHOTO U MOHCEIEKTUBHOTO AJIEK-
TPOJIOB

12. Kakyto ¢GyHKIIUIO BBIMOJIHSIIOT HHAUKATOPHBIE 3JIEKTPOIbI?

1) OGpatumo pearupyroT Ha U3MEHEHHE COCTaBa aHAJIM3UPYEMOT0 pacTBOpa

2) HeoOpaTrMmo pearnpyroT Ha M3MEHEHHE COCTaBa aHATU3UPYEMOTO pacTBOpa

3) O6nafaroT MOCTOSHHBIM MTOTEHIIMAIOM U HU3KHUM 3JIEKTPHYECKUM COTPOTHBICHHEM
4) PearupytoT Ha U3MEHEHHE TEMIIEPATYPhI AHATU3UPYEMOT0 pacTBOpa

13. Kakyro ¢ yHKIHIO BBITIOJHSIOT 3JIEKTPObI CPAaBHEHUS?
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1) O6patumo pearupyroT Ha U3MEHEHHE COCTaBa AaHAIM3UPYEMOTO pacTBOpa

2) HeoOpaTtumo pearupyroT Ha H3MEHEHUE COCTaBa aHATM3UPYEMOTO PacTBOPa

3) O01a1at0T MOCTOSHHBIM IMMOTCHIIMATIOM M HU3KUM 3JICKTPUYCCKUM COMTPOTHBICHUEM
4) PearupytoT Ha U3MEHEHHE TEMIIEPATYPhI AHATU3UPYEMOT0 pacTBOpa

14. Moxwno nu B pactBope, coaepxkamiem NaOH u NH;OH, onpenenuts copepkanue oboux
KOMITOHEHTOB METOJIOM KOHJIYKTOMETPHUUECKOro TuTpoBanus pactBopom HCI?

1) MoHO, T.K. pa3JIn4usl MOABMYKHOCTEH Pa3IMUHbIX ONMPEACIAEMbIX HOHOB CYIICCTBCHHBI

2) MoHO, T.K. pa3JIn4usl MOABUKHOCTEH pa3IUIHBIX OMPEACIIEMbIX HOHOB HECYIIECTBCHHBI

3) Henb3s, T.K. pa3iuuus HOBUKHOCTEH Pa3IMYHBIX OMPEICIICMbIX HOHOB HECYIIIECTBEHHBI

4) Henb3s, T.K. pa3nu4us MOJABIKHOCTEH OMPECNIIeMbIX HOHOB U TUTPAHTA CYIIIECTBEHHBI

15. Yemy paBna neiictButenbHas Benununna DJC, npu KOTOPOM MPOUCXOIUT IEKTPOIH3?
1) DAC=Ey,y - Ecpaen * Pougppysn

2) IAC = Examoo — Eanoo

3) AC=Eyp + E cpasn E Pougppysn

4) AC=Ey;p + Ecpaen

16. B ciekTpooTOMETpHUECKUX METOAAaX aHAIN3a UCIIOJIB3YETCS CBOMCTBO:
a) U3JIy4eHUE CBETa aTOMaMH BEIECTBA;

0) MOTJIOLIEHUE CBETa aTOMaMU BELIECTBA;

B) MOIJIOIIEHHE CBETa MOJIEKYJIaMU HJIM MOHAMH;

I') paccesiHMe CBETa YacTHULAaMU BEIIECTBA.

17. B nanexoit ynbrpaduoneroBoit oomaactu (A < 200 HM) IOTJIOLIAET CBET BEIIECTBO:
a) CzHe;

0) HCI;

B) MnCly;

F) C6H6.

18. 3akony byrepa—JlamGepra—bepa coorBeTcTBYET hopmyna:
a) |l = lgk-C;

6) | = a-c”;

B) | = 1p10°";

) 1= lp x-(1—107).

19. Tlpu omnpeneneHUH ONTHYECKOW TUIOTHOCTH HE B3aWMOJICHCTBYIOIIMX JAPYT C IPYTOM Be-
HIECTB C KOHILIEHTpALUEH c1 U ¢z moiydeHsl 3HaueHust A = 0,3 u A = 0,2. Ontudeckas I0THOCTh
pacTBOpa, COJCPIKAIIEr0 OJHOBPEMEHHO 00a STHX BellecTBa B TeX ke KoHieHTpammsx (I =
const, A = const) paBHa:

a) A=0,1,;
06) A=0,2;
B) A =0,5;
r)A=0,3.

20. B ocHOBY MeTO1a TPSAMOM KOHAYKTOMETPHUH ITOJIOKEHA 3aBUCUMOCTb:

a) 3aBUCUMOCTb JIEKTPUYECKON TPOBOAMMOCTH OT KOHIIEHTPALMH OIPEIEIISIEMOrO BEIIECTBA,;
0) 3aBUCUMOCTb ITOIBUKHOCTH ONPEAEIIEMOr0 HOHA OT €ro KOHLEHTPAIH;

B) 3aBUCHUMOCTb CHJIBI TOKA OT 3JIEKTPUYECKOI0 CONPOTUBIIEHUS PACTBOPA;
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I‘) 3aBUCHUMOCTDB BHGKTpH‘{eCKOﬁ MNpOBOAMMOCTU OT BCIWYHHBI 3apsa/ia MOHOB OIIPCACIISICMOIrO
BE€IICCTBA.

21. B meTozie mpsiMOi TOTEHITMOMETPHH JIMHEHHBIN IPaJydipOBOYHBIN rpaduK ClIeayeT CTPOUTh
KOOpPJIMHATAX:

a) E — c(x);

6) E - Ige(x);

B) Ig E — lgc(x);

r)IgE-c.

22. Ilorenmometpudeckoe TutpoBanue HCI pactsopom NaOH xapakrtepusyer kpusasi:

Ll

0,) V’ MA 5) V, MA
P4 A
g) V, MA a) V7 MA

23. Cxemarnueckas 3amuch Pt(H,)/2H" cooTBeTcTBYeT 271ekTpoy:
a) CTEKIISTHHOMY,

0) BOJIOPOJTHOMY;

B) XHHTHPOHHOMY;,

I') KAJIOMEJIbHOMY.

24. B oCHOBE YMUCCHOHHOTO CTIIEKTPAIHLHOTO aHAJIN3a JISKUT (PU3UUECKUIN TTPOIIECC:
a) PHEpreTUYeCcKuil mepexo/i BHyTPEHHUX IEKTPOHOB B MOJIEKYJIE;

0) PHEpreTUYecKUil Mepexo i BHEUTHUX AJIEKTPOHOB B MOJIEKYIIE;

B) M€pEX0/]l BHEITHUX 3JIEKTPOHOB B aTOME BO30YX/I€HHOT'O YPOBHS Ha 00Jiee HU3KHIA;
T') IEPeX0/i BHEITHUX JIEKTPOHOB B aTOME C OCHOBHOT'O YPOBHSI Ha BO30YKJCHHbIH.

25. Haunbounee TOUHbIE PE3yIbTaThl JAE€T METO] KOJIMYECTBEHHOI'O YMUCCHOHHOTO aHAJIN3a:
a) METOJI TOCTOSIHHOTO rpaduKa,;

0) METOJ TPeX ITAIIOHOB,;

B) METO/]I IEpEeBOJHOTO K03 puiimenTa;

T') METOJ] OJTHOTO ATAJIOHA.

26. BpimonHeH aHalW3 METOAOM SMHUCCHOHHOHM CHEeKTpOocKOmuH. ['paaynpoBouHble Trpaduku
UMEIOT CJIETYIOIUN BU:
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AS |

570 e e

OHM OTHOCSITCS K METO/LY:

a) METOJly TPEX 3TAJIOHOB,

0) METOy MMOCTOSITHHOTO TpaduKa,
B) METOAY OJIHOTO 3TaJOHa,;

T') METOy 100aBOK.

27. B ra3oBoit xpomaTtorpapuu KarapoMeTp OTHOCUTCS K TUITY IETEKTOPOB:
a) K ferekropam 1o reronposogHoctu (A TI);

0) K geTekTopaMm noHu3auu B mwiamenu (JJUII);

B) K JIETEKTOPaM DJIEKTPOHHOT'O 3aXBaTa,

I') K TS PMOXUMHYCCKUM JIETCKTOPAM.

28. IIponyckanue okpalieHHOTro pactBopa npu 435 um paBHo 0,72. PaccuuTaiite moriomieHue
3TOr0 pacTBOpa.

29. IIponyckanue pacTBopa OpraHu4eckoro kpacurens npu 505 HM B ktoBere ¢ 1=5 cMm paBHO
28,7%. PaccunTaiiTe norsiomienue pacreopa B kroBerax ¢ | =1u | =5 cm.

30. ITornomenne pacTBOpa OKpalIeHHOTO KOMIUIEKCa alfOMHUHUS coctaBa 1:1, comepxamiero 5
Mkr/mi Al, paao 0,225 npu 487 um u | =1 cm. Paccunraiite K03(hGUIHEHT TOTTOMECHUS KOM-
TUIeKCa, €CITM KOHIICHTPALMS €T0 BBIPaKeHA B MKT/MJI.

31. TlornomieHne pacTBOpa OKpAIIEHHOTO KOMILUIEKCA allfoOMUHUS cocTaBa 1:1, comepikamero 5
Mkr/mi Al, paro 0,225 mpu 487 um u | =1 cm. Paccunraiite MoispHbIi KO3()GHIUSHT NOIIIO-
HICHUST KOMITJICKCA.

32. MonsipHbIit KO GHUIMEHT MOTIOMICHUST OKPAIEHHOTO KOMIUIEKCa ypaHa 1mpu 595 HM paBeH
14300. PaccuuTaiiTe MOroieHne pacTBOpa 3TOr0 KOMILIEKCA, COAEPKAIEro 5 MKI/MII CBSI3aH-
HOTO B KOMILJIEKC ypaHa, B kioBeTe ¢ | =1 cm.

33. PearenT oOpa3yeT co CBUHIIOM KOMILIEKC cocTaBa 1:1, MOJSpHBIA KOA(PPHUITUEHT MOTIIONIE-
HUs KoToporo mpu Amax paBeH 4200. PaccuuTaiiTe MUHMMAanbHYIO KOHIIEHTPAIMIO CBHUHIIA B
MOJIB/JT M MT/JI, KOTOPYIO MOXHO M3MEpUTH B KtoBeTe ¢ | =1 cM, eciin MUHUMAaTbHOE TOYHO Ompe-
JensieMoe 3HaueHue noriouienus pasuo 0,100.

34. OHpeI[eJII/ITL MOPAA0K yGBIBaHI/IH BCJIMYMHBI CKaYKa TUTPOBAHUS:
1) 0,1 M CgHsNH; + 0,1 M HCI
2) 0,1 M C,HsNH; + 0,1 M HCI
3) 0,1 M C4HgNH, + 0,1 M HCI
4) 0,1 M CgH11NH, + 0,1 M HCI

35. Oprannueckuii peareHT obpasyet co cBuHIOM(1]) okpamenHsiii komruiekc cocrasa 1:1. Ilo-
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TJIOLICHUE pacTBopa, coaepskaiero 2,07 mr/n ceunna(ll) u uzdeiTok pearenra, npu 440 um u | =
1 cm paBuo 0,630 (oTHOCHTENBHO BOMBI). PaccumTaiite MOJSIpHBINA KO3()(UIIMEHT MOTIOMIEHUS
komruiekca ceunia(ll).

36. XKemneso(ll) obpazyer ¢ 6aroheHaHTPOITHHOM K facm,m KOMHHGKC MOJIIPHBINA KO3 PUITCHT
MOIJIOLIEHUST KOToporo npu 538 HM paseH 2,24-107 1+ motb e . TToromenue pacTBopa 3Toro
KomrIuiekca B kioBete ¢ | = 2 cm paBHo 0,896. Paccunraiite MOJSPHYIO KOHIICHTPAIMIO JKejie3a
(1) B aToM pacTBOpE.

37. Monsipusiii kodhduipent moriorienus komiuiekca Hukeas Nil, npu 487 um pasen 9400, a
pearenta L — 3,0. PaccunTaiiTe noriomneHue pacTBopa, IpUroTOBIEHHOIO, cMeleHreM 10 mi
1,0:10% M pactBopa Hukens ¢ 10 mi 1,0 102 M pacTBopa peareHTa u pa30aBICHHUEM CMECH 0
oobema 100 mu. M3mepenue nmpoBoasT B KioBeTe ¢ | =1 ¢cM OTHOCHUTENILHO BOJIbI (CUYMTAIOT, YTO
BECh HUKEJIb HAXOJUTCS B PACTBOPE B BHJIE KOMILIEKCA).

38. Ilpu ompenenennu kagmusi(ll) B cOpocHbIx Bogax k o6pasiy n06aBistoT 10-kpaTHbIil n30bI-
TOK peareHTa u u3MepstoT noromenue npu 610 am. Ilpu 3170 AyiHE BONHBI MOTJIOLIEHUE pac-
TBOpa, cojepxaiero 1,0 107 MOIIB/JI CBA3aHHOTO B KOMILIEKC kagmus U 1,0 10" Monb/n HecBs-
3aHHOrO peareHTa, paBHo 0,568. Ilpu 3Toii ke AIMHE BOJIHBI NOIJIOUIEHUE pAacTBOpA pearcHra
KOHIIEHTpaIlUU 1,0-10'4 Moub/1 paBHO 0,024. Bce u3MepeHus: MPOBOAST OTHOCUTEIBHO BOJIBI B
ktoBete ¢ | =1 cm. Onpenenute MossipHbIA K03 duimeHT nornomenus npu 610 HM KoMIUIeKca
KaJIMUSL.

39. IIpu 610 HM morjomeHue pacTBOpa peareHTa KoHeHTpamuu 1,0 10™ momns/n paBHo 0,024.
Bce n3MepeHus mpoBOAST OTHOCUTENIBHO BOJIBI B KioBeTe ¢ | =1 cm. Omnpenennte MOJISIpHBINA KO-
3¢ (UIKEHT MOTIOMIECHHUS.
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40. JInst oKpameHHoro KoMIuiekca nuHka mpu 465 aM (1=1 cM) nosiydeHsl CIeAyIOue pe3yib-
TaThl:

Homep |Zn, mxr/mn  |Ilornomienue
OIIBITA

1 2,0 0,105

2 4,0 0,205

3 6,0 0,310

4 8,0 0,415

5 10,0 0,515

= A4
[Tonb3ysick MpUBENCHHBIMHA JaHHBIMU, HAUIUTE KOOPPUIIUSHT MOTAMICHUS B JI'MI' *CM .

41. [l OKpalieHHOro KoMIuiekca nuHka npu 465 aM (1=1 cM) mosydeHsl ClIeayIOIInue pe3yiib-
TaThI:

Homep |Zn, Mxr/mi ITormomenue
OIIBITa

1 2,0 0,105

2 4,0 0,205

3 6,0 0,310

4 8,0 0,415

5 10,0 0,515

[Tonb3ysick TpHUBENEHHBIMH JaHHBIMH, HAWAWTE MOJISPHBIA KOIPOUIMEHT TMOrIOIMIEHUs B
1
JI'MOJIb ~*CM .

42. J15is OKpalieHHOro KoMIuteKkca nuHKa nmpu 465 aM (1=1 cM) moaydeHsl ClIeayoInue pe3yiib-
TaThI:

Homep |Zn, mxr/mn  |Ilornomenue
OTIBITA

1 2,0 0,105

2 4,0 0,205

3 6,0 0,310

4 8,0 0,415

5 10,0 0,515

[Tonp3ysick MPUBEACHHBIMH JaHHBIMH, ONPENEIUTE KOHLIEHTPALMIO PacTBOPA, NOIJIOUIEHHE KO-
toporo pasHo 0,200.

43. ]l KOMITJIEKCa MeIW C OPTaHWYeCKHM pPEareHTOM MOJYYEeHBI CIEAYIONINe ITaHHBIC,
XapaKTEpU3YIOIINE €ro CIEKTP:

JlnmvHa BoHBL, HM  |A JlnvuHa BonHbL, HM | A

400 0,245 500 0,615
420 0,310 520 0,490
440 0,395 540 0,310
460 0,485 560 0,102
480 0,588 580 0,020
490 0,615 600 0,010

Ykaxure JNJINHY BOJIHBI, Hanoboee noAXOoAAIY0 JIs1 KOJOPUMCTPUUCCKOTIO OIPCACIICHUA

MCIU 110 p€aKIUK C JaHHBIM pCarcHTOM.
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44. JlaiiTe onpeneseHne kamooa ¢ y94eTOM TUIA MIEKTPOXUMHUECKUX PEAKIUi, MPOTEKAIOIINX Ha
KaXKIOM U3 JJIEKTPOOB.

1) anexTpoxa, Ha KOTOPOM MPOUCXOIAT PEaKLUU OKUCIEHUSI, IPUCOECIUHEH K OTPULIATEILHOMY
MOJIFOCY UCTOYHHKA TOKA.

2) 3JIEKTpOJI, HA KOTOPOM IPOUCXOJAT PEaKIIMU BOCCTAHOBJIEHMSI, IPUCOECANMHEH K OTPULIATEIIb-
HOMY TOJIIOCY UCTOYHHUKA TOKA.

3) nneKTpo, Ha KOTOPOM MPOUCXOAAT PEaKLUU OKHCIEHUS, IPUCOEINHEH K IOJOKUTEIBHOMY
MOJIFOCY UCTOYHHKA TOKA.

4) 351eKTpoJI, Ha KOTOPOM IIPOUCXOIAT PEAKIIUM BOCCTAHOBJIEHUSI, IPUCOEAUHEH K MOJIOKUTEIb-
HOMY TOJIIOCY UCTOYHHUKA TOKA.

45. JlaiiTe ompeneneHrue aHooa ¢ y4eTOM TUIla JIEKTPOXUMHUYECKUX PEaKIMid, MPOTEKAIOIINX Ha
Ka)KJOM U3 3JIEKTPOIOB.

1) s1exTpod, Ha KOTOPOM MPOUCXOMAT PEaKUUU OKUCICHUS, PUCOECTUHEH K OTPHUIATEILHOMY
IOJIFOCY UCTOYHHKA TOKA.

2) 2NeKTpOJI, Ha KOTOPOM MPOUCXOJIAT PEeaKIIMU BOCCTAHOBJICHHUSI, IPUCOSANHEH K OTPUIIATEIb-
HOMY IIOJIIOCY UCTOYHUKA TOKA.

3) aneKTpoj, Ha KOTOPOM MPOUCXOAAT PEAKIIUU OKHCIECHUS, MPUCOECIUHEH K TOJIOKUTEIHHOMY
MIOJIFOCY UCTOYHHKA TOKA.

4) 31eKTpo/l, Ha KOTOPOM MPOUCXOIAT PEAKIIUN BOCCTAHOBJICHHUSI, TIPUCOEAUHEH K MOJIOXKUTEb-
HOMY IIOJIIOCY UCTOYHHKA TOKA.

46. Kakoii 251eKTpo/1 SIBISIETCS OTPULIATEIBHBIM B TajbBaHu4YeckoM temenTe? AHO]/I

47.Kakoil 311eKTpoJ] CIIYyKHUT OTPULATENIBHBIM B 3lieKTposinTiHuecko siueike? KATO/I

48. JlaiiTe onpeeNeHUE MOHATHS «00paTHAs 3.71.C.»

1) UanykTHpoBaHHas cuja, BO3HUKAIOIIAsl BO BCAKOM JIBUTAaTeNe IPU BPALLICHUH SKOPS, KOTOpast
BCETr/la HallpaBJIeHa HaBCTpeUuy TOKY (MPEMsATCTBYET NPOTEKAHUIO TOKA MO PAMKE).

2) OTKJIOHEHUE 3HAYEHUs JIEKTPOJHOTO MOTEHIMAa OT PAaBHOBECHOI'O MIPU MPOIYCKAHUU HJIEK-
TPUYECKOT'0 TOKA.

3) BenuunHa OTKJIOHEHUS MOTEHIIMAIA BBIIEICHUS JIEKTPOJa OT 3HAUEHUS PaBHOBECHOTO IO-
TEHIMaJa JaHHOTO JIEKTPo/ia

4) nageHue HalpsHKEHUsI B pacTBOPE, 00YCIOBIEHHOE €r0 BHYTPEHHUM COIIPOTUBIICHUEM.

49, JlaiiTe ornpeneieHue MOHITUS «ITOJISIPU3AIIHS.

1) UnaykTrpoBaHHas cuia, BOZHUKAIOIIAs BO BCAKOM JBUTaTeNe IIPYU BPaLllEHUH AKOps, KOTOpas
BCETrJla HallpaBJIeHa HaBCTPeUy TOKY (MPEMsATCTBYET NPOTEKAHUIO TOKA MO PAMKE).

2) OTKJIOHEHUE 3HAUYEHUS 3JIEKTPOAHOIO IMOTEHIMAIA OT PABHOBECHOT'O IIPU MPOIYCKaHUU dJIEK-
TPUUYECKOT'O TOKA.

3) BenuunHa OTKIOHEHUS MOTEHLIMATA BBIIEICHUS 3JIEKTPOJa OT 3HAUEHUS PaBHOBECHOTO ITO-
TEHIMaJla JaHHOTO IEKTPoia

4) najieHue HaPSHKEHUS B PacTBOpE, 00YCIOBIEHHOE €r0 BHYTPEHHUM COIIPOTHBIICHUEM.

50. MaiiTe onpe/eneHre MOHATHUS «IIepEeHANPSKEHNUE Ha HJIEKTPOICY.

1) UaaykTupoBaHHas cuja, BOZHUKAIOIIAs BO BCAKOM JIBUTaTeNe MPH BPALIEeHUH AKOpPs, KOTOpas
BCEr/la HalpaBJieHa HaBCTpedy TOKY (MPEMATCTBYET MPOTEKaHHUIO TOKA [0 paMKe).

2) OTKJIOHEHHE 3HAUEHUS 3JIEKTPOAHOIO MOTEHIIMAla OT PAaBHOBECHOTO MPU MPOITYCKAaHUU dJIeK-
TPUYECKOTO TOKA.

3) BenuunHa OTKJIIOHEHHUS NOTEHIMAJIA BBIAEICHHS 3JIEKTPOJa OT 3HAYEHUS PaBHOBECHOIO I1O-
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TEHLIMAJIA JAHHOT'O 3JIEKTPOAA
4) najieHue HaPSHKEHHS B PacTBOPE, 00YCIOBICHHOE €r0 BHYTPEHHUM COIIPOTHBIICHHEM.

51. JlaiiTe onpeneneHrue MOHATUS «TIEPEHANPSHKCHHIE B STYCHKEY.

1) UunykTupoBaHHas cujia, BO3HUKAIOMIAsl BO BCAKOM JIBUTATENIE IPU BPALLICHUU SKOPS, KOTOpast
BCET/la HAMpaBJICHA HABCTPEUY TOKY (IPEMSATCTBYET MPOTEKAHUIO TOKA MO PAMKE).

2) OTKJIOHEHUE 3HAYEHUS JIEKTPOJHOTO MOTEHIMAIA OT PABHOBECHOTO MPH MPOMYCKAHUU 3JICK-
TPUYECKOTO TOKA.

3) BenuunHa OTKJIOHEHHUS MOTEHILMANA BBIACICHUS AJIEKTPOJa OT 3HAUYEHHUS PaBHOBECHOTO MO-
TEHIMaJIa JaHHOIO IEKTPo/ia

4) majeHue HaMPSHKCHUSI B PACTBOPE, 00YCIIOBICHHOE €r0 BHYTPEHHUM COMTPOTUBIICHUEM.

52. Paccumraiite Bpems, TpeOyemoe s ocaxacHuss 400 Mr Menu B pe3yibTare dJIEKTPOJIU3a
KHCIIOTO pacTtBopa cyibdara menu npu cwite Toka 4,00 A. Ipenmonoxure 50%-HbIi BEIXOJ 10
TOKY.

53. B KkayectBe THUTpaHTa MpH KYJOHOMETPUYECKOM THUTPOBAHMUM MOJIOYHOM KHUCIOTHI
CH3;CH(OH)COOH wucnons3ytoT T'MAPOKCHI-UOH, 3JIEKTPOr€HEPUPOBAHHBIM MpPU MOCTOSHHOU
cuiie Toka 19,3 MA. CKoJIbKO MHJUIUIPAMMOB MOJIOUHOW KHCIIOTBI COIEPKUTCS B 00paslie, eciu
Ha TUTpoBaHHE 0Opa3ia 3arpaueHo 2 MuH 21,4 c. [Ipennonoxure 100%-Hblii BHIXOJ 110 TOKY.

54. Hannume KaHIEPOTEHHBIX YIIIEBOJIOPOIOB B BO3/IyXE YCTAHABIMBAIOT CIECAYIONIMM 00pa3oM:
NPOIYCKAIOT BO3AYX Yepe3 IMOTJIOTUTEIbHYI0 TPYOKY M 3aTe€M BBIMBIBAIOT aJICOPOUpPOBAHHBIC
coequaenusi 100 Mi opraHudeckoro pacrBopurens. Eciam (yopecieHTHBIM METOIOM MOKHO
OIPECISTh COCAMHEHUs, KOHLECHTPAIMs KOTOphIX B pacTBope pasHa 10° M ompenenute,
CKOJIbKO MHUKPOTPaMMOB BEIIIECTBa, MOJICKYJIsIpHAsi Macca Kotoporo paBHa 300 MOXHO ompenie-
JUTH TAKUM 00pa3oM.

55. B BO30y»K/ICHHOM B IJITAMEHH aTOMe JIMTHsI BO3MOXKHBI [Ba mepexoaa 3p — 25 (3,853B —
0,09B) u 4d — 2p (4,60 3B — 1,90 3B). PaccuuraiiTe minHbI BOJIH (B aHICTpeMax) JIMHUM, CO-
OTBETCTBYIOIIMX 3TUM MEPEXO0JIaM.

57. JaitTe onpeneneHne NOHATHS « IUCIIEPCUS CBETa»

1) 3aBUCHMMOCTb aOCOJIOTHOTO MOKa3aTessl MPEeOMICHHs BELIeCTBa OT YacTOTHI (MM JUTMHBI
BOJIHBI) CBETA

2) monyuIMpuHa anmnapatHol (YHKIUHM CHEKTpabHOrO NMprOopa (MM MakCMMajabHOE KOJInYe-
CTBO YE€PHBIX U OENbIX MOJ0C (T.€. KOJIMYECTBO MEPEXOI0B OT YEPHOTO K OeToMy WJIM 00paTHO),
KOTOpBbIE MOTYT OBITh Pa3IMYMMbl CHUCTEMOMN pErucTpanuy Ha MpeJesbHO OOHapy:KMBaeMOM
KOHTpacTe).

3) OKpY>KHOCTb, C PaCIIOJIOKEHHBIM Ha HEHl UICTOYHUKOM CBETA U CIIEKTPOM, KaCarOLIasicsl BOTHY-
TOW TU(PPAKIMOHHON PEMIETKH B €€ BEpIIMHE, C AMAMETPOM OKPYKHOCTH PaBHBIM PaJNyCy KpH-
BU3HBI R cheprd. MOBEPXHOCTU PEIIETKH.

4) TMHUM CHEKTpa BEIIECTBA, KOTOPbIE MPHU ONpPENEIEHHOM MPOIIEHTHOM COAEPKAaHUU TPUMECH
110 UHTEHCUBHOCTH PaBHBI KaKOW-T100 JJMHUU CIIEKTpa STON MPUMECH.

58. [aitTe onpeneneHne NOHATUS «Pa3peEIICHUE)
1) 3aBHCHMOCTH aOCONIOTHOTO TMOKAa3aTelsl MPEeIOMIICHUSI BEHIECTBA OT YacCTOTHI (MM JJIUHBI
BOJIHBI) CBETA


http://www.xumuk.ru/encyklopedia/2/5296.html
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BA%D0%B0%D0%B7%D0%B0%D1%82%D0%B5%D0%BB%D1%8C_%D0%BF%D1%80%D0%B5%D0%BB%D0%BE%D0%BC%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D1%81%D1%82%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%94%D0%BB%D0%B8%D0%BD%D0%B0_%D0%B2%D0%BE%D0%BB%D0%BD%D1%8B
http://ru.wikipedia.org/wiki/%D0%94%D0%BB%D0%B8%D0%BD%D0%B0_%D0%B2%D0%BE%D0%BB%D0%BD%D1%8B
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BA%D0%B0%D0%B7%D0%B0%D1%82%D0%B5%D0%BB%D1%8C_%D0%BF%D1%80%D0%B5%D0%BB%D0%BE%D0%BC%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D1%81%D1%82%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%94%D0%BB%D0%B8%D0%BD%D0%B0_%D0%B2%D0%BE%D0%BB%D0%BD%D1%8B
http://ru.wikipedia.org/wiki/%D0%94%D0%BB%D0%B8%D0%BD%D0%B0_%D0%B2%D0%BE%D0%BB%D0%BD%D1%8B
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2) moJymMpUHA anmnapaTtHOW (YHKIIMUA CHEKTPAIbHOTO Mpubopa (WM MakCUMalTbHOE KOIHYe-
CTBO Y€pHBIX U OCJIBIX TOJIOC (T.€. KOJMYECTBO MEPEXOA0B OT YEPHOTO K OETOMY MIIM 00paTHO),
KOTOpbIE MOTYT OBITh Pa3MUYMMBl CHCTEMOW PErHCTPaldy Ha TMPENeIbHO OOHAPYKHBAEMOM
KOHTpAacTe).

3) OKpY’XHOCTb, C PACIOJIO’KEHHBIM Ha HEl UCTOYHHKOM CBETA U CHEKTPOM, Kacarolasicsi BOTHY-
TOW MTU(PPAKIMOHHON PEMIETKH B €€ BEpIIMHE, C AMAMETPOM OKPYKHOCTH PaBHBIM PAIHyCy KpH-
BU3HBI R chepud. MOBEPXHOCTU PELIETKH.

4) TMHUM CHEKTpa BELIECTBa, KOTOPBIE MPHU OMpeneIEHHOM MPOIICHTHOM COAEpPKaHUU MPUMECH
[0 UHTEHCUBHOCTU PaBHbI KaKOW-THOO0 JIMHUU CHEKTpa ITON MPUMECH.

59. Jlaiite onpenenenne noHATus «kpyr Poymnannga»

1) 3aBUCUMOCTH aOCOJFOTHOTO TOKAa3aTessl MPEIOMIICHHS BEHIECTBA OT YacTOTHI (MJIM JUTHHBI
BOJIHBI) CBETA

2) monyuIMpuHa anmnapatHol (GyHKIUKM CIIEKTPAIBLHOrO Mprbopa (MM MaKCHMalbHOE KOJIMYe-
CTBO YEPHBIX U OEIBIX TOJOC (T.€. KOJIMYECTBO MEPEXOIOB OT YEPHOTO K OEIOMY WJIM 0OpaTHO),
KOTOpBIE MOTYT OBITh Pa3TUYMMBI CHCTEMOW PErHCTPaldd Ha TMPENEIbHO OOHApYKHBaEMOM
KOHTpAacTe).

3) OKPY>XHOCTb, C PACIIOJIOKEHHBIM Ha HEM HCTOYHHKOM CBETA U CIIEKTPOM, KaCArOIascsi BOTHY-
TOW MUPPAKIMOHHON PEMIETKH B €€ BEPIIUHE, C JMAMETPOM OKPYKHOCTH PaBHBIM PAJNyCy KpH-
BU3HBI R cpeprd. MOBEpXHOCTH PEIIETKH.

4) IMHUM CHEKTpa BEUIECTBA, KOTOPBIE MPH ONPEACIEHHOM IPOIICHTHOM COICPKaHUH MTPUMECH
110 MHTEHCUBHOCTH PaBHBI KAaKOW-THOO0 JIMHUMU CIIEKTPa STON IPUMECH.

60. [aiiTe onpeneneHne MOHATHS «TOMOJIOTHYeCKasl Iapa JUHUI

1) nMHUYM crieKTpa BemIecTBa, KOTOPHIC TPU ONPEACIEHHOM MPOIICHTHOM CO/ICPKaHUH MTPUMECH
110 MHTEHCUBHOCTH PaBHBI KaKOW-THOO0 JIMHUM CIIEKTPa dTON IPUMECH.

2)OTHOPOHAS Tapa JMHUN CHEKTPOB BEIIECTBA W MPUMECH C PAaBHBIMH MHTEHCHUBHOCTSIMH, HE
CHWJIBHO OTJIMYAIOLIUXCS APYT OT JIpyra Mo JJUHE BOJHBI.

3) nonymupuHa anmapatHold (QYHKIUH CIIEKTPAILHOTO MpuOopa (MM MaKCHMAaTbHOE KOJIHYE-
CTBO Y€PHBIX U OEJIBIX TOJIOC (T.€. KOJIMYECTBO MEPEXOJA0B OT YEPHOTO K OeJIOMy HJIM 00paTHO),
KOTOpbIE MOTYT OBITh Pa3IUYMMBl CHCTEMOW PErucTpalud Ha MpeielbHO OOHapy)KHBaeMOM
KOHTpAacTe).

4) OKpY>KHOCTB, C PACIIOJIOKEHHBIM Ha HEHl HCTOYHMKOM CBETA U CIIEKTPOM, Kacaromiasicsi BOTHY-
TOW MUPPAKINOHHONW PEMIETKH B €€ BEpIINHE, C AMAMETPOM OKPYKHOCTH PaBHBIM PaJNyCy KpH-
BU3HBI R chepry. MOBEPXHOCTH PEIIETKH.

61. laliTe onpeienieHne MOHATHS «PUKCUPYIOIIAs TTapa JIMHUI

1) nuHMUM criekTpa BellecTBa, KOTOPhIe MPU ONpPEeAEIEHHOM MPOLEHTHOM COAEPKaHUU MPUMECH
110 HTEHCUBHOCTH PaBHBI KaKOW-THOO0 JIMHUM CIIEKTPa dTON TPUMECH.

2)OTHOPOJHAS TIapa JMHUN CHEKTPOB BEIIECTBA W MPUMECH C PAaBHBIMH MHTCHCHUBHOCTSIMH, HE
CHIJIBHO OTIIMYAIOIIMXCSI IPYT OT APYTa MO JUTHHE BOJHEI.

3) nonymupuHa anmapatHol QYHKIUH CIIEKTPAILHOrO MpuOopa (MM MaKCUMaIbHOE KOJIHYE-
CTBO Y€PHBIX U OEJIBIX TOJIOC (T.€. KOJIMYECTBO MEPEXOJA0B OT YEPHOTO K OeJIOMY HJId 00paTHO),
KOTOpbIE MOTYT OBITh Pa3MUYMMBl CHCTEMOW PErucTpaldd Ha MpelelbHO OOHApY)KHBAEMOM
KOHTpAacTe).

4) OKpY)KHOCTB, C PACIIOJIO’KEHHBIM Ha HEHl HCTOYHIMKOM CBETa M CIIEKTPOM, KacaloIIasicsi BOTHY-
TOW MTUPPAKINOHHONW PEMETKH B €€ BEpIINHE, C AMAMETPOM OKPYKHOCTH PaBHBIM PaJNyCy KpH-
BU3HBI R chepry. MOBEPXHOCTH PEIIETKH.

62. JlatiTe onpeneneHue MOHATHS «BHYTPEHHUM CTaHIapT»
1) nuHuM criekTpa BelEecTBa, KOTOPbIE TP ONPEACIEHHOM MPOLIEHTHOM COJIEP’KaHUU IPUMECH


http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BA%D0%B0%D0%B7%D0%B0%D1%82%D0%B5%D0%BB%D1%8C_%D0%BF%D1%80%D0%B5%D0%BB%D0%BE%D0%BC%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D1%81%D1%82%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%94%D0%BB%D0%B8%D0%BD%D0%B0_%D0%B2%D0%BE%D0%BB%D0%BD%D1%8B
http://ru.wikipedia.org/wiki/%D0%94%D0%BB%D0%B8%D0%BD%D0%B0_%D0%B2%D0%BE%D0%BB%D0%BD%D1%8B
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110 MHTEHCUBHOCTH PaBHBI KaKOW-T100 JJMHUU CIIEKTpa STON IMPUMECH.

2)OHOPOHASA TMapa JMHUN CHEKTPOB BEIECTBA U MPUMECH C PAaBHBIMH MHTEHCHUBHOCTSIMH, HE
CWJIBHO OTJIMYAIOIIUXCS APYT OT JIpyra MO JAJUHE BOJIHBL.

3) uncThIi 00pa3en, BHECEHHBIN B MPOOY, SKCTPAKT UIIM CTaHJIAPTHBII pacTBOP B U3BECTHOM KO-
JIMYECTBE C LEJIbI0 OMPEENICHNUs OTHOCUTEIBHOIO COEPIKAHUS IPYTHX BELIECTB, KOTOPHIE SB-
JSIFOTCSE KOMIIOHEHTaMHU aHAJTM3UPyeMOoil poObl WIIM pacTBOpa, HE JOJDKEH COIEpIKaThCs B HC-
XOJIHOM Mpo0e U TOJKEH Pa3JeNsIThCs CO BCEMH OIpeiesieMbIMU BEIIECTBAMU

4) 31eKTpoJ], UMEIOUINI BOTHYTYIO ()OPMY, H3TOTOBJICHHBIN U3 YMCTOTO MeTallia, TOMEIICHHbBIN
B KBapLEBbIil 0asIOH, 3aM0JIHEHHBIN NHEPTHBIM Ia30M IO/ HU3KUM JIaBIICHUEM.

63. laiiTe onpeieIeHUE OHATHUS «I1OJIBIM KaTO1»

1) oTpHLATENBEHO 3apsHKEHHBIH 3JIEKTPOJ], HMEIOIIMN BOTHYTYIO (hOpMY, U3rOTOBJICHHbINH U3 YH-
CTOr0 MeTajljia, IOMELIEHHbIM B KBapLeBbli OalJIOH, 3alI0JHEHHBIH MHEPTHBIM ra3oM I0J HHU3-
KHMM JIaBJICHHEM.

2) TIOJIOKUTEIBHO 3apPSHKEHHBIH 3JICKTPOJI, UMEIOLIMK BOTHYTYIO ()OPMY, H3TOTOBJICHHBIN U3 M-
CTOr0 MeTajljla, IOMEIICHHbIH B KBapLEBbIi OalyIoOH, 3al0JHEHHBIH MHEPTHBIM ra3oM 07 HU3-
KHM JaBJICHHEM.

3) oTpuIaTEeNbHO 3apsHKEHHBIA 3JIEKTPOJ, UMCIOIINA BOTHYTYIO (OpMY, M3TOTOBJICHHBIA H3
CIIaBa, IOMEIIEHHBINH B KBAapLEBbIH OalllIOH, 3alI0JHEHHBIM KUCIOPOJIOM MO HU3KUM JIaBJIECHU-
eM.

4) TONOXKUTEIBHO 3aPSHKCHHBIN 3JICKTPOJ], UMCIOLIHI BOTHYTYIO (HOpMY, U3TOTOBJICHHBIN Ij1a-
TUHBI, TOMELLEHHBIN B OAJIJIOH, 3aI10JIHEHHBIM HHEPTHBIM T'a30M 1101 BHICOKUM JIaBJICHUEM.

64. PactBop, B 500 Mmi1 koToporo pactBopeno 1,825 r HCI, umeer pH, paBHblii ...

PoONE
s~ OIN R

65. O6wem 0,11 pactBopa KOH, HeoOxoaumebrit mis Herrpammsanmu 20 M 0,151 pacTtBopa
A30THOU KHUCTIOTHI, paB€H __ MUJUTHJIMTPaM.

1.15

2.45

3.30

4. 20

66. MeTtonb! aHanu3a, OCHOBaHHBIE HA CIIOCOOHOCTH BEIIECTBA MOTJIONMIATH CBET ONpeAeIeHHON
JUTHHBI BOJTHBI, HA3bIBAIOTCH ...

1. TOTEeHIIMOMETPUIECKIUMHU

2. crieKTpo(POTOMETPUIECKUMU

3. GOTOAMUCCHOHHBIMHU

4. paIMOMETPUYECKUMU

67. IIpu mpoBeIeHNH MOJIIPUMETPUYECKOTO aHAaJIM3a TP yHpOBOYHBIN TpaduK CTPOUTCS B
KOOPJMHATAX...

1. mokaszaTens IpesoMIIEHHS OT JUIMHBI BOJIHBI

2. yroJi BpallleHus IJI0CKOCTH MOJISIPU3ALMU CBETA OT KOHIIEHTPALMU aHAJIM3UPYEMOTO BEILIECTBA
3. yros BpaleHHus INIOCKOCTH NOJIAPU3ALMH CBETA OT JUIMHBI BOJIHBI

4. nokasaremnb NPeIOMIIEHHS OT KOHIIEHTPAlMK aHAIM3UPYEMOTO BEIIECTBA

68. DIeKTpoIOM CpaBHEHUS B METO/IE MIOTCHIIMOMETPUU HA3bIBAIOT. .
1. 3NeKTpo, TOTEHIIMAT KOTOPOTO 3aBUCHUT OT TEMIIEPAaTyphl U COCTaBa PacTBOpa


http://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D1%80%D1%86
http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B5%D1%80%D1%82%D0%BD%D1%8B%D0%B9_%D0%B3%D0%B0%D0%B7
http://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D1%80%D1%86
http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B5%D1%80%D1%82%D0%BD%D1%8B%D0%B9_%D0%B3%D0%B0%D0%B7
http://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D1%80%D1%86
http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B5%D1%80%D1%82%D0%BD%D1%8B%D0%B9_%D0%B3%D0%B0%D0%B7
http://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D1%80%D1%86
http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B5%D1%80%D1%82%D0%BD%D1%8B%D0%B9_%D0%B3%D0%B0%D0%B7
http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B5%D1%80%D1%82%D0%BD%D1%8B%D0%B9_%D0%B3%D0%B0%D0%B7
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2. 3NIEKTPO, TOTEHIIMAT KOTOPOT'O 3aBUCHUT OT MPUPOIBI PACTBOPUTEIIS U COCTaBa PacTBOpa
3. HenmouIApU3yeMblIi 3JIEKTPOJ, OTEHIMAT KOTOPOr0 HE 3aBUCUT OT COCTaBa PacTBOpa

4. 51IeKTPOJ, MOTEHIMAJl KOTOPOTO 3aBUCUT OT MPHUPOJIbI U KOHIIEHTPAIIMU OJJHOTO U3
KOMIIOHEHTOB pacTBOpa

69. Ilpy KOJNMYECTBEHHOM OIPEACICHUH BEIIECTB IO METOJY MPSAMOM MOTEHIIMOMETPHUH
MCIIOJIb3YIOT 3aBUCUMOCTb...

1. moTeH1MaNa UHAUKATOPHOTO 3JIEKTPOIa OT 00beMa MPUIUTOTO TUTPAHTA

2. NOTeHLIMajIa UHIMKATOPHOT'0 3JEKTPOJa OT KOHIIEHTPAIMK OIIPEIENISIEMOr0 BEIIECTBA

3. cWJIBI TOKA OT MOTEHIIMANa

4. cuibl TOKa OT KOHLIEHTPAIMHU OIPEIEISIEMOr0 BELIECTBA

69. [Ipy KOIMYECTBEHHOM OIPEICICHUH BEIIECTB IO METOIy KOHTYKTOMETPUIECKOTO
TUTPOBAHUS UCTIOJIB3YIOT 3aBUCHMOCTb...

1. moTeHIMaNa NHANKATOPHOTO AJIEKTPOAa OT KOHLIEHTPAIIH OTPEACSIEMOTO BEIeCTBA
2. CHJIBI TOKA OT 00bEMa MPUIUTOTO TUTPAHTA

3. yIeNBbHOM 3JIEKTPOIPOBOTHOCTH OT 00beMa IMPUITUTOTO TUTPAHTA

4. yIeNbHOM AJIEKTPOIIPOBOIHOCTH OT KOHIIEHTPAIMH ONPEACISIEMOr0 HOHA

70. AHAJIMTUYECKUM CUTHAJIOM IPH MPOBEJCHUH KaUeCTBEHHOI'O aHaIM3a METOJOM
noJsiporpaduu SBISETCSL. .

1. BeIMYMHA NpeAeIbHOIO TOKA

2. NOTEHLIMAJ MOITYBOJIHbI

3. moTeHuuan Hadyajaa BOCCTAHOBIICHUS

4. BbICOTA NOJIYBOJIHBI

71. ®u3ndeckuii METOJ aHAJIN3a, OCHOBAHHBIN HA U3YYEHHUH CIIEKTPOB MCITYCKaHMS, Ha3bIBACTCS

1. perTreHo-rpadpuyecKumM

2. BNEKTPOHHO-TpahUIECKUM
3. BSMHCCHOHHBIM

4. aToMHO-a0CcOPOLIMOHHBIM

72. ®duznueckue METO/Ibl aHAJIM3a OCHOBAHEI Ha B3aUMOACHCTBUU OIIPEACIIACMOr0 BEIICCTBA C

1. BHEITHUM HAITPS?KCHUEM

2. SJICKTPOMArduTHBIM U3JIYUCHUEM
3. BHEIIHUM JaBJICHHUCM

4. KOIMYECTBOM OJICKTpHUYCCTBa

73. du3ndeckuii METO]T aHAJIN3a, B OCHOBE KOTOPOT'O UCIOJIB3YETCS CIIOCOOHOCTH
3JIEKTPOMArHUTHOTO M3JTyYSHHs BBI3bIBATH CBEUCHHE UCCIIEAYEMOTro 0ObEKTa, Ha3bIBACTCH ...
1. SMUCCHOHHBIM

2. aTOMHO-a0COpOLIMOHHBIM

3. creKTpo(HOTOMETPHIESCKUM

4. MIOMUHECIIEHTHBIM

74. MeTooM JIFOMUHECLIEHIINH Yallle IPYTuX ONpeAessioT ...
1. oprannueckue BellecTBa

2. KaTajau3aTopsl

3. HHTUOUTOPHI
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4. HEOpraHUYECKUE NOHBI

75. MeToiaM1 KOHIYKTOMETPUHU MOKHO aHAJIU3UPOBAThH TOJIBKO BEIIECTBA, SIBISIOIINECS ...
1. koTonamMu

2. MUBIIEKTPOIUTAMHU

3. BBICOKOMOJICKYJISIPHBIMU

4. 5JIEKTPOIUTAMHU

76. IIpu KOHAYKTOMETPUIECKOM METO/IC aHATIN3a U3MEPSIOT BEJIHUUHY ...
1. onITHYECKO# TNIOTHOCTH

2. 3NEKTPONPOBOTHOCTH

3. moTeHIMaIa

4. UHTEHCUBHOCTH U3JTy4EHUS

7'7. Ilpu onpeneneHny KOHIEHTPAIMU HOHOB BOIOPO/Ia METOAOM IMOTEHIIMOMETPUU HAauOOJIbIIIee
MPUMEHEHHE B KaYeCTBE MHIUKATOPHOTO MOTYYHII 3JIEKTPOI.

1. MeTaIMYeCcKHuit

2. CTEKJISTHHBIN

3. KUCIOPOIHBIN

4. xmopcepeOpsIHbIHA

78. MetoJ1 BOJIbTaMIIEPOMETPUN OCHOBAH Ha NPSMO MPONOPLUOHATBHON 3aBUCUMOCTH MEXAY
KOHIICHTpalel BEeIECTBA U ...

1.291C

2. IPOHHUIIAEMOCTHIO

3. cunoii Toka

4. yactoToii

79. Metopx onpeiesieHrs BEIECTB, OCHOBAaHHBIN Ha MX Pa3IMYHON CIIOCOOHOCTH
a/1copOMpPOBATHCS, HA3BIBACTCA ...

1. monsiporpadust

2. Tonorpagus

3. xpomarorpadus

4. cnexTporpadus

80. YcTpoiicTBO /Ui HENPEPHIBHON PErucTpaliii KOHIEHTPALUU KOMIIOHEHTOB, BBIXOJAIINX U3
KOJIOHKH, HA3bIBACTCH ...

1. apeomeTpom

2. MUPOMETPOM

3. AeTeKTOopoM

4. poromeTpom

81. B ciekTpanbHBIX METO/IaX aHAIN3a BEIMYMHOM, TPOMOPIIMOHATIEHON KOJTUYECTBY
OIIPEEIAEMOTr0O BEIECTBA, ABJISAECTC ...

1. onTHyeckas MIOTHOCTH

2. cuia TokKa

3. HaApsKEHUE MOJIA

4. 51eKTpOAHBIN MOTEHIHAII

82. Meron NIOMUHECICHIINHM, OCHOBAaHHBIM Ha BO30YXICHUHM MOJIEKYJT SJICKTPOMATHUTHBIM
U3ITy4YEeHUEM B BHJI€ CBETA BUAMMOMN U yIbTpadUOIeTOBOM 00J1aCTH, Ha3bIBACTCH ...
1. anexTpotoMUHECIIEHITUEN
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2. hOTOMOMUHECIICHITUEH
3. OMOJIIOMUHECLIEHIINENR
4. XeMOJIIOMUHECLIEHIUEN

83. IIpomecc mepeBoia BEmecTsa B aTOMapHOE COCTOSTHUE HA3bIBACTCA ...
1. pacniblieHrEM

2. MoHM3aIueH

3. aromu3anuen

4. smuccuei

84. Meron onpesienieHns] KOJIMYECTBEHHOTO U KAYECTBEHHOT'O COCTaBa BEIIECTBA, OCHOBAHHBIH

Ha 00pa30BaHUM PATUOHYKIIUIOB B PE3Y/IbTaTe MPOTEKAHMS SACPHBIX PEAKIINi, HA3bIBACTCS
aHaJIu3.

1. monsporpadudeckuii

2. aKTUBALlMOHHBIH

3. xpoMarorpadudeckuit

4. IeKTPOXUMHUYECKU

85. Ilpu pazbasnenuu 0,2M pacTBOpa COJITHON KUCIOTHI B /1Ba pasza, pH Oyner umeTh 3HaueHue,
pPaBHOE ...

1.13

2.4

3.14

4.1

86. B 1 i pactBOpa a30THOI KuCIOTHI, UMeroriero pH 2, conepxkutcs  Mosib HNO3.
1.1

2.0,02

3.0,01

4.0,5

87. PactBop ruapokcuaa Harpus umeet pH = 13. KonnenTpaius ocHOBaHUS B pacTBOpE MpH
100% muccornuauu paBHa MOJIB/TI

1.0,01

2.0,1

3. 0,005

4.0,001

88. PactBop rumpokcuna 6apust mmeet pH = 13. KoHmeHTpaIys oCHOBaHUS B pacTBOpE MPH
100% nuccounanny paBHa MOJIB/JT

1.0,001

2.0,05

3. 0,005

4.0,1

89. PactBop azotHo# kucnotsl umeet pH = 1. KoHuenTtpanus kucinotsl B pactBope npu 100%
JMCCOLMALUU paBHA MOJIB/JI

1.0,01

2.0,1

3.0,001
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4. 0,005

90. KonnuecTBO a30THOW KHCIOTHI, COJEPIKAIIEecss B pacTBOpE, Ha HEUTPaATU3aII0 KOTOPOTO
u3pacxogoBano 100mn pactBopa NaOH ¢ mossipHoi koHueHTparuei 0,2 MOJb/J, cOCTaBisSeT
____ MOJb.

1.0,01

2.0,1

3.0,2

4.0,02

91. BennunHa, 3aBUCSINAs OT KOHIIEHTPAIUN aHAIU3UPYEMOTO BEIIECTBA B METOJIC
CIEeKTPO(OTOMETPUH, HA3BIBACTCS ...

1. onTuyeckas MIOTHOCTD

2. IHTEHCUBHOCThH OKPAaCKH

3. JIMHA BOJIHEI

4. UHTEHCUBHOCTb U3ITyUEHUS

92. BemiecTBO, Ha MOBEPXHOCTH KOTOPOTO MPOUCXOIHUT pa3elieHue M KOHILIEHTPUPOBAHHE
AHATM3UPYEMBIX BEIIECTB B METOJIE XpOMAaTOrpauu, Ha3bIBACTCH ...

1. copOTuB

2. copOeHt

3. DIIOEHT

4. copOar

93. HHTEHCUBHOCTh W3Iy4YCHHS TIPU TPOXOXKIECHUH dYepe3 oOpaseln] B METOAE AaTOMHO-
a/1cCOpOLIMOHHON CIIEKTPOCKOIIHUH ...

1. He n3mensercs

2. yMEHBIIAETCS

3. U3MeHseTCsl HEOJHO3HAYHO

4. yBenuuuBaeTcs

94. Nna omnpeneneHuss pH pacTBOPOB MOTEHIMOMETPUYECKUM METOJOM, B KauecTBE
WHJIUKATOPHOTO, HanbO0JIee YaCTO UCTIOIb3yeTCs AIEKTPO/I.

1. CTEKJITHHBIN

2. METAJUIMYECKH I

3. KaJOMENIbHBIN

4. ra3oBbIi

95. SlmepHO-XMMHUYECKHE METOIBl aHAJM3a OCHOBAHBI HAa CAaMOIPOHM3BOJILHOM pacmajie saep
HEKOTOPBIX U30TOINOB, KOTOPBIE HA3bIBAKOTCH ...

1. 5JIEKTPOXUMUYECKUM

2. TIOMHUHECIIEHTHBIM

3. paaOaKTUBHBIM

4. hoTomMeTprUECKUM

96. MeTronbl aHanu3a, OCHOBaHHBIEC HA CIIOCOOHOCTH BEIIECTBA MOTJIONIATH CBET OMPEICTICHHON
JUTHHBI BOJTHBI, HA3bIBAIOTCH ...

1. TOTEeHIIMOMETPUIECKIUMHU

2. cieKTpo(POTOMETPUIECKUMU

3. GOTOAMUCCHOHHBIMU

4. paguoOMEeTpUIECKUMHU
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97. Metox aHalin3a, OCHOBaHHBIN Ha 3aBUCUMOCTH MOTEHIIMAJIA SJICKTPO/Ia OT KOHLIEHTPAIHH
MOHOB, Ha3bIBAeTCH ...

1. noreHunomeTpus

2. KOHYKTOMETPHUSI

3. KyJIOHOMETpHUs

4. monsiporpadus

98. BenuunHa, 3aBHUCSIAs OT KOHIEHTPAIIMK aHAJTM3UPYEMOT0 BEIIECTBA B METOIC
CHEKTPO()OTOMETPHH, HA3BIBACTCH ...

1. MHTEHCUBHOCTD M3TyYCHUS

2. JUINHA BOJIHBI

3. MHTEHCUBHOCTh OKPACKH

4. onTh4YecKas IJIOTHOCTh

99. ATOMHO-3MHUCCUOHHBIE METO/Bl aHAIM3a OCHOBAHBI HAa CITIOCOOHOCTH BO30YKICHHBIX aTOMOB
BEIIECTBA AIIEKTPOMArHUTHOE U3JIyueHUE.

1. OTKJIOHSATH

2. IPEJIOMIISTh

3. ucnyckarb

4. morjomarb

100. Meron aHanmu3a, OCHOBAHHBIM Ha 3aBUCUMOCTH MAacChl IPeoOpa3oBaHHOIO BELIECTBA OT
KOJIMYECTBA 3JIEKTPUUECTBA, HA3BIBACTCH ...

1. noTeHIHOMETpHS

2. KYJIOHOMETpUs

3. nonsiporpadus

4. KOHTYKTOMETpHUS

101. BemiecTBO, Ha MOBEPXHOCTH KOTOPOTO MPOUCXOIHUT pa3/IC]ICHHEe W KOHICHTPHPOBAHHE
AHATM3UPYEMBIX BEIIECTB B METOJIE XpOMaTorpaduu, Ha3bIBaeTC ...

1. copOeHT

2. 3IOEHT

3. copOTuB

4. copbar

102. Meron aHanmu3a, OCHOBAHHBIM Ha 3aBUCUMOCTH HJIEKTPOINPOBOJHOCTH pacTBOpa OT
KOHLEHTPALUU 3JIEKTPOJIUTA, Ha3bIBAETCH ...

1. kynonomerpuei

2. KOHIYKTOMETpHUEHN

3. pepakromerpueit

4. monsiporpadueit

103. BenuunHa, KOTOpas SBIISIETCS KAYSCTBEHHON XapaKTEPUCTUKON BEIIECTBA U 3aBHCHT OT €0
MPHUPOJIBI B METO/IE CIIEKTPOPOTOMETPUH, HA3BIBACTCHL. ..

1. IIMHOI BOJHEI

2. aMIUIUTY/I0OW CUTHaIa

3. UHTEHCUBHOCTBLIO MOTIOIIEHUS

4. CBETOBBIM ITOTOKOM

104. CaeueHnue aToMOB, MOJIEKYJ] WJIM JPYTUX YACTHIl, BO3HHKAIOIIEE IPU 3IIEKTPOHHBIX
NEepexoAax U3 BO30YyXkKIEHHOIO COCTOSHUSA B OCHOBHOE, Ha3bIBACTCH. ..
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1. smuccuei

2. poromerpueit

3. penakcanuei

4. TrOMUHECLICHIINEN

105. Haubonee yq00HBIM HCTOYHUKOM IEPEBO/Ia BEIIESCTBA B aTOMAPHOE COCTOSTHUE, SBJISCTCS ...
1. panuouacrora

2. MEXaHUYECKOE BO3/ICHCTBHE

3. yIbTpa3ByK

4. nnams

106. MHTEHCHUBHOCTH M3Ty4YEHUS MTPU TPOXOXKICHUU Yepe3 oOpasell B METO/Ie aTOMHO-
ancopOLMOHHON CIIEKTPOCKOIIHH ...

1. He U3MeHseTCs

2. yBEJIUYUBAETCS

3. yMeHblIaeTcs

4. u3MEHSACTCS HEOJHO3HAYHO

107. Inst onpeneneHust pH pacTBOPOB MOTEHIIMOMETPUICCKUM METOIOM, B Ka4eCTBE
WHIUKATOPHOT0, HanboJee YacTo UCTIOIb3YeTCs AIEKTPO/I.

1. MeTaIMYeCcKHuit

2. Ta30BbIi

3. CTEKIISITHHBIN

4. xopcepeOpsIHbINA

108. SnepHO-XMMHUYECKUE METO/IbI aHATM3a OCHOBAHBI HA CAMOIIPOM3BOJILHOM pacmaiie saep
HEKOTOPBIX U30TOIMOB, KOTOPHIC HA3BIBAIOTCA ...

1. PIEKTPOXUMUYECKUM

2. JIOMHUHECLIEHTHBIM

3. hoToMeTpUUECKUM

4. paTuoaKTUBHBIM

109. [IpoMeXyTOK BpeMEHH, B TE€YEHHE KOTOPOTO MPOUCXOTUT pactia] MOJIOBHHBI
PalMOAaKTUBHBIX sSI/IEp AIEMEHTa, Ha3bIBACTCA ...

1. mepnonoM paznoxeHust

2. BpeMeHeM pacraja

3. mepuoIoM Tostypacnaaa

4. XapaKTepUCTHYECKIM BpEMEHEM

110. XpomaTorpaduueckrue METO bl aHAJIN3a OCHOBAHBI HA PA3TUYHOM CIOCOOHOCTH
OTIpeNIeNISIEMBIX BEIECTB.

1. copOIHOHHOA

2. poroxumMudecKon

3. DIIEKTPOXUMHUYECKOU

4. OKUCITUTETFHO-BOCCTAHOBUTEIILHON

111. Metox KyJIOHOMETPUN OCHOBAH Ha MCIIOJIb30BAHUU 3aKOHA ...
1. DitHmTeitHa

2. @apanes

3. Knaitnepona-Kiaysuyca

4. JlambepTta-byrepa-bepa
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112. TIponecc oObeqUHEHNS KOJUIOWAHBIX YaCTHII B O0Jiee KpyITHbIE Ha3bIBACTCS
1. cenuMeHTaIIUI

2. nmenTu3anus

3. Koaryasauus

4. xoarepBaus

113. Non, BeI3BIBAIOLINIA Pa3pyLICHUE KOJUIOUIHBIX PAaCTBOPOB, HA3BIBACTCA ...
1. ancopOLMOHHBIM

2. cTabUIU3HUPYIOLIUM

3. KOaryaMpyromum

4. NOTeHLMATIONPEIETSAIOIIUM

114. Koarynupytorias ciocoOHOCTh HOHOB € YBEJTHUEHHEM UX 3apsija ...
1. u3MeHsieTcss HEOAHO3HAYHO

2. yMEHbIIIaeTcs

3. yBEIMYMBAETCS

4. He u3MeHsercs

115. CeToBoii IOTOK MPHU MPOXO0KIEHUH Yepe3 KOJIJIOUHBIA PAaCTBOP MOABEPraeTcs ...
1. ancopOruu

2. uaTepdepeHIn

3. nupaKIMOHHOMY PACCESTHUIO

4. GpyopecueHImn

116. Koarynsmust KOJUIOMIHBIX pAaCTBOPOB MOXET MPOTEKATh MO ICHCTBHEM ...
1. CUIBHBIX IEKTPOIUTOB

2. cBeTa

3.11AB

4. MOJIEKyYJT pacTBOPHUTEIS

117. C ymeHbIlIeHHEM 3apsiga HOHOB UX KOAryJIupyIoIiasi CIOCOOHOCTb ...
1. yBennuuBaercs

2. HE U3MEHAETCA

3. U3MEHsETCA HEOAHO3HAYHO

4. yMEHbIIIaeTCA

118. Metox pa3aeneHus, OCHOBaHHBII Ha MPOHUKHOBEHWH MOJIEKYII M HOHOB Yepe3 MeMOpaHy,
HE MPOHUIIAEMYIO JJIs1 KOJUIOMIHBIX YacCTHULI, HA3bIBAETCA ...

1. anextpodope3om

2. KoanepBanueu

3. quaau3om

4. nepeHocom

119. locToMHCTBa TUTPUMETPUUECKOTO aHAIIN3A:

1) 6sicTpOTA OTIpeAeNIeH s, MPOCTOTa 0OOPYIOBaHMs, BO3MOKHOCTh aBTOMATHU3aI[MH, OTHOCH-
TenbHas nmorpemHocTs ananusa 0,1 — 0,01 %.

2) SKCIpecc-aHain3, CI0KHOE COBPEMEHHOE 000pYI0BaHNE, OTHOCUTEIbHAS TIOTPEITHOCTh aHa-
mm3a 0,01 — 0,001 %.

3) MUCTaHIIMOHHOE OIpEeIeICHUE, MOOMIBHOCTh 000PYI0BaHHSI, OTHOCHTEbHAS MOTPEITHOCTh
0,1-0,01 %.

4) Hepa3pyIIAKOIINK METOJ aHAJK3a, UMIIOPTHOE 000PYI0BaHNE, ABTOMATU3AIHSI, TOYHOCTb.
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120. K rocynapcTBeHHBIM CTaHIAPTHBIM 00pasiiam (mepBuunbie cTanaapThl, [ CO) npenbsBiis-
I0TCs oTpesieNieHHbIe TpeOoBaHus. OHU JOJKHBI UMETh:

1. 6OJBIITYI0 MOJISIPHYIO MAcCy; MOCTOSTHHBIN COCTaB, OTBEYAIOIIUI ONPEACIICHHON GopMyIie U
HE M3MEHSIOIIEHCS MPU XPaHEHWUH, BRICYITMBAHUY, B3BEIIMBAHUH; ObITh YCTOWYMBBIMU K OKHC-
JICHUIO; HE TOTJIONIATh BJIAry M YIJICKUCIIBIA T'a3 U3 BO3IyXa.

2. Malyr0 MOJISIPHYIO Maccy; MEepeMEHHBI COCTaB, OBITh YCTOWYMBBIMUA K BOCCTaHOBIICHUIO;
HE IOTJIONIATh BJIAry ¥ KHUCIOPOJ M3 BO3yXa.

3. OONBIIYI0 MOJISIPHYIO Maccy; ObITh YCTOMYMBBIMHU K OKHUCIICHHIO; CLIOCOOHOCTH IMOTJIONIATh
BJIAry W YTJICKUCIIBIHA T'a3 U3 BO3IyXa.

4. OKpacKy, XOpOILIYI PacTBOPUMOCTh B BOJE, MEPEMEHHBIA COCTaB, CIIOCOOHOCTH B3aUMO-
JICHCTBOBATH C KUCIIOPOJIOM.

121. Meron uccnenoBanusi pa30aBIeHHBIX PaCTBOPOB, OCHOBAHHBIM Ha CPAaBHEHUH TEMIIEpa-
TYpbl HauaJla KUIIEHNUs1 pacTBOPA U TEMIIEPaTypbl KUIICHUS PACTBOPUTEI, - ...
1. xanopumerpus
TEH3UMETPUSI
KPHUOCKOITHSI
30YTHOCKOHS
OCMOMETpUS
dboromerpus

S

122. Meton uccienoBanus pa30aBICHHBIX PACTBOPOB, OCHOBAHHBIM HA CPABHEHUH TEMITEPATYPhI
Hayayia OTBEP/ICBAHUS PaCTBOPA U TEMIIEPATYPHI TUIABICHUS PACTBOPHUTEIS, - ...

KaJIOPUMETPUS

TEH3UMETPUS

KPHUOCKOITHS

H0YIUTMOCKOTHS

OCMOMETpUS

doTomerpust

ouhkwnE



123. Haiinute cCOOTBETCTBHE:
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1. Iucnepcus cBeta

1) 3aBUCHMOCTb a0COJIOTHOIO IHOKa3aTens
IMPCIOMIICHUA BEIICCTBA OT YaCTOThI (I/IJ'II/I
JJINHBI BOJIHBI) CBCTa

2. Pa3pemienue

2) MOJYIIMPHHA aNIapaTHOW (YHKIIMU CIEK-
TpaJbHOTO Mpudopa (WM MaKCHMAaJIbHOE KO-
JMYECTBO YEPHBIX M O€NbIX MoJIoC (T.€. KOJIH-
YeCTBO IEPEXO0J0B OT YEPHOTo K OeoMy Wi
00paTHO), KOTOPhIE MOTYT OBITH Pa3TUYNMbI
CHCTEMOH perucrpanuy Ha TNpenenbHo oOHa-
PYKUBAaEMOM KOHTpAcTe).

3. Kpyr Poynanna

3) OKpYXHOCTb, C PAacCIHOJOXEHHbIM Ha Hel
HCTOYHUKOM CBETA U CIEKTPOM, Kacarollascs
BOTHYTOH JU(PaKIMOHHON pEmETKH B €€
BEPILMHE, C TUAMETPOM OKPYKHOCTU PaBHBIM
panuycy KpuBU3HBI R chepuy. moBepxHOCTH
pELIETKH.

4. 'omonoruyeckas mapa JMHUK

4) JMHUM CIIEKTpa BEIIECTBa, KOTOPbIC IPH
onpeAenéHHOM  TPOLEHTHOM  COJIEpKaHUH
MPUMECH 110 WHTEHCHUBHOCTH PaBHBI KaKOil-
100 JIMHUU CIIEKTPA STOU MPUMECH.

5. @ukcupyromas napa JUHUAN

S)omHOpOAHAs TMapa JWHUM CIEKTPOB Bellle-
CTBa U NPpHUMECHU C PABHBIMH HWHTCHCHUBHOCTSI-
MU, HE CHJIBHO OTIMYAOIIUXCS IPYT OT Apyra
10 OJIMHE BOJIHBI.

6. BHyTpeHHuil crangapr

6)uncThIii 0Opa3en, BHECEHHBIH B MpoOy, KC-
TPaKT WM CTaHJAPTHBII pacTBOP B U3BECTHOM
KOJIMYECTBE C IIENBI0 ONpEACICHUS OTHOCH-
TEIHHOTO COACPkKAHUS APYTUX BEIIECTB, KOTO-
pBIe SIBJISIFOTCS KOMIIOHCHTAMHU aHAIU3HUPYe-
MO MpOOBI UM pacTBOpa, HE JOIHKEH COAep-
XKaThCS B MCXOTHOW MpoOe W JOJKEH paszfe-
JSTBCS CO BCEMH ONPEIESISIEMBIMU BEIIECTBA-
MU

7. Ilonemil KaToq

7)OTpULIATEIbHO  3apsDKEHHBIM  DJIEKTPO/,
HUMEIOUINIT BOTHYTYIO ()OpMY, MU3TOTOBIIEHHBIH
U3 YACTOrO METajula, IIOMELIEHHBIN B KBaple-
BB OaJUTOH, 3allOJTHEHHBIA MHEPTHBIM Ta30M
110J] HU3KUM JIaBJICHUEM.



http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BA%D0%B0%D0%B7%D0%B0%D1%82%D0%B5%D0%BB%D1%8C_%D0%BF%D1%80%D0%B5%D0%BB%D0%BE%D0%BC%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BA%D0%B0%D0%B7%D0%B0%D1%82%D0%B5%D0%BB%D1%8C_%D0%BF%D1%80%D0%B5%D0%BB%D0%BE%D0%BC%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D1%81%D1%82%D0%BE%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%94%D0%BB%D0%B8%D0%BD%D0%B0_%D0%B2%D0%BE%D0%BB%D0%BD%D1%8B
http://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D1%80%D1%86
http://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D1%80%D1%86
http://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B5%D1%80%D1%82%D0%BD%D1%8B%D0%B9_%D0%B3%D0%B0%D0%B7

124. Haiinute COOTBETCTBUE:
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1. oOpartHas 3.7.c

1) UnnykTupoBaHHas cuja, BO3HUKAIONIAS BO
BCSKOM JIBUTaTelie MPU BPALICHUU SKOPS, KO-
TOpas BCErjJa HaIpaBlieHA HaBCTPE4Yy TOKY
(mpensATCTBYET NPOTEKAHUIO TOKA 110 PAMKe).

2. lonspuzanus.

2) OTKJIOHEHHE 3HAUEHUS 3JIEKTPOAHOIO IIO-
TEHIMaIa OT PaBHOBECHOT'O IIPU IPONYCKaHUU
JIEKTPUUYECKOTO TOKA.

3. [lepenanpspkeHue Ha 3JIEKTPOJIE

3) BenuuuHa OTKIOHEHUS NOTEHLMANa BblJE-
JCHUS DJIEKTPOJA OT 3HAYEHUs PAaBHOBECHOIO
HOTEHIMAajIa JaHHOT'O 3JIeKTPoJia

4. IlepeHanpsbkeHue B siUCiike

4) maneHue HamNpsHKEHUS B pacTBope, 00y-
CJIOBJICHHOE €r0 BHYTPEHHUM COIPOTUBIICHU-
eM.

125. Haiinute cOOTBETCTBHE:

1. meron ananu3a, KOTOPBIM OCHOBAaH Ha
CaMOIIPOU3BOJIBHOM paclajie sJaep HEKOTOPBIX
H30TOIOB

1. MMOTCHIHUOMCTPUA

2. Merong aHanuM3a, OCHOBaHHBIH  Ha | 2. KOHIYKTOMETPHS
CIIOCOOHOCTH  BEIIECTBAa IOTJIOMIATh  CBET

ONPEAECICHHOMN JUIMHBI BOJIHBI

3. Meron aHanM3a, OCHOBAaHHBIH Ha | 3. KyJIOHOMETpUS
3aBHCUMOCTH  IOTEHIMala 3JeKTpoja OT

KOHIICHTPAIIMH HOHOB

4.,  Meron aHanM3a, OCHOBaHHBIA Ha | 4. momsiporpadus
3aBHCUMOCTH  Macchl  MpeoOpa3oBaHHOTO

BEIIECTBA OT KOJMUYECTBA INEKTPHUUECTBA

5. Meron aHanmM3a, OCHOBaHHBIM  Ha | 5. paanoOMeTpHs

3aBUCHUMOCTHU JJICKTPOIPOBOAHOCTH PpacTBOpa
OT KOHICHTPAIUHU BJICKTPOJINTA



http://www.xumuk.ru/encyklopedia/2/5296.html
http://www.xumuk.ru/encyklopedia/2/5296.html
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Jlucr perucrpanuu usmenenui k PI1JI

KommaecTBo [Toamuce
Ne OcHoBaHKE BHECCHUS
CTpaHHuIl pa3paboTunka
/11 M3MCHCHUS
M3MEHEHUS PII/]
W3menenns B 00pa30BaTElIbHYIO IPOrpaMMy
[Ipotokom Ne 4 or «21» 06 2021 .
«be3omacHoCTb KU3HCACATCIIBbHOCTHU B
TexHocdepe» IO HaIpaBICHUIO TOJATOTOBKH )
1 20.03.01 TexnochepHas 6€30MaHOCTb. 5 e
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OcHoBaHue U3MEHEHUH - TpuKa3 MUHOOpHAYKH
Poccun ot 26.11.2020 N 1456 "O BHeceHuHU u3-
MeHEeHUH B ¢eiepanbHble TOCYJapCTBEHHBIE 00-
pasoBareibHbIE CTaHAAPTHI BHICIIETO 00pa3oBa-
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