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1. ]_le.]'ll/l H 3aJaY1 U3YYCHUSA TUCHUIIJINHBI

1.1 llean ocBOeHUS TUCHHUILIHHDBI

ChopmupoBaTh IICIOCTHOCTh BOCHPHUATHS XHMHH, II0Ka3aTh €€ TECHYIO CBS3b C
KUZHEJCATCIIbHOCThIO OMOJOTHYECKHX CHUCTEM, PACKPBITh XUMHUYECKHE U (DU3UKO-XUMHUYECKHE
ACIICKTHI MPEBPAIICHUN MOJIEKyJIa — KJIeTKa — OHMOJIOrHuYecKasi cucteMa. BakHbIM 11 OHOJIOTOB
SBIIIETCS. O0y4eHUE TPAMOTHOMY BOCIHPHUATHIO XUMHUYECKUX SIBICHUH B MHpE, B TOM 4YHCIE B
OMOJIOTHYECKHX OOBEKTaX, IMOITOMY OCHOBHOE BHHUMAaHHE YACICHO OTOOPY CaMbBIX OOINHUX H
MPUHIMITAATHHO BOKHBIX 3aKOHOMEPHOCTEH B MPOTEKAHUHU MPOIIECCOB B XUMUYECKUX CHCTEMAaX, B
YCTAHOBJICHHHM CBSI3€H MEX/y COCTABOM, CTPOCHHEM U CBOMCTBAMHM BELICCTB.

1.2 3agauu AUCHUILIMHEI

ChopmupoBaTh IIEIOCTHOCTh BOCHIPHUSATHS XHMHH, IIOKa3aTh €€ TECHYI0 CBS3b C
JKU3HEACITSIIBHOCTRIO OMOJIOTHUECKUX CHCTEM, PACKPBITh XMUMHYECKHE W (PU3UKO-XUMHYECKHE
ACTEKThI TIPEBPAIICHUI MOJIEKyJia — KJIeTKa — OuoJiorndeckas cucrteMa. BakHbIM it OMOJIOTOB
ABIIETCS OOy4eHHE TPAaMOTHOMY BOCIHPHUATHIO XHMHUYECKUX SIBICHUN B MHUpE, B TOM 4YHCIE B
OMOJIOTMYECKUX OOBEKTaX, MOITOMY OCHOBHOE€ BHHMAaHHUE YJEICHO OTOOPY CaMbIX OOIIMX U
MIPUHITUITNATILHO BAXXHBIX 3aKOHOMEPHOCTEH B IMTPOTEKAHUH MPOIIECCOB B XUMHYECKUX CUCTEMaX, B
YCTaHOBJICHHUH CBSI3€i MEXKy COCTaBOM, CTPOCHHEM U CBOMCTBAMHU BEILIECTB.

1.3 MecTo AucuuminHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NMPOrpaMMbl

Jucuumnuna "Xumus" otHocutcs K 6a3zoBoi yactu bnoka 1 "lucuumuimabl (Momgynm)"
yuyeOHoro miaHa. J{ias OCBOEHHUS IUCLMIUIMHBI, OOydarolMecs NPUMEHSIOT 3HaHUS, YMEHUs,
c(OpMUPOBAHHBIE B XOJA€ HM3YyYEHHUS JUCLUUIUIMH MaTeMaTUYECKOr0 U €CTECTBEHHOHAaYYHOI'O
ukia. Mcenonb3ytoT 3HaHus (GU3MKH, XUMUH, MAaTEMaTHKU B 00beMe CpeTHEH LIKOJIbI.

3HaHus1, TpUOOpPETEHHBIE MTPH OCBOCHUHU KypCa, MOTYT OBITh MCIIOJIb30BAaHBI MPH W3YUEHUH
TaKUX JUCLUIUIMH KaK OMOXUMHUS, TOYBOBEICHHE, MUKPOOHUOJIOTHUS, SKOJIOTUS] PACTEHUH.

1.4 TlepeyeHb NJAHMPYEMBIX pe3yJbTATOB O0y4YeHHs] MO AUCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbl

N3ydyenue nanHoil yueOHON MUCIUIUIMHEI HApaBleHO Ha (JOPMUPOBAHUE Y 00YUAIOIIUXCS
KOMIIETEHIIUHA



Ne Nunexe |ConeprkaHue B pe3ynbraTe u3ydeHus: yaeOHOU AUCIUTUINHBI
[.I. |[KOMIIET |[KOMIIETEHIUH (Wi e€ (0Oydaroluecs T0JKHBI
CHIIMA  [4aCTH) BHATh YMETh BJIa/IETh

1. OK-7 CITIOCOOHOCTBIO K OCHOBHBIE PaGorats ¢ HaBbIKAMU
CaMOOpTraHU3aINH U dbyHIaMEHTAIBH  [OMOJUOTECYHBIMU  [pabOTHI C
caM000pa30BaHUIO bIC pa3eIibl KaTaJoramMH, DIIEKTPOHHBIM H

XUMHUH, pedepaTuBHBIMU  [KaTajoramu,
COBPEMEHHBIC PKypHaJIaMH, MOVCKOM B
METO/IbI MEepPUOANYECKUMH  [MHTEPHETE,
KOJIMYECTBEHHO I [M3AaHUSAMU, MPUMEHEHUEM
00paboTKn caiiTaMu OCHOBHBIX
uH(pOpMaun HAyYHBIX CTaTeil. [BaKOHOB

Haxoauts B byHmameHTan

MHTEpHETE bHBIX

HEO00XO0TUMYIO pa3aenoB XUMUU

MH(pOpMaLMI0 N0  [IpH

BBHIOPAHHOM 00CYKIeHUU

TEeMaTHKe, MOJTYYESHHBIX

pelaTh pe3yIbTaTOB

CaMOCTOSITEITEHO

MCCIIEIOBATEIbCK

We 3a/1a4H, JIeIaTh

BBIBOJIBI. YMETh-

COIIOCTaBIIATh U

AHATM3UPOBATh

MOJTyYCHHBIC

ITaHHBIE,

(bopMyIupoBaTh

poOIeMbl,

COCTaBIJIATh TUIaH

paboThl 171 UX

peIeHHs,

MPOBOJUTH

CaMOCTOSITEITEHO

HKCIEPUMEHT,

MPUMEHSITh METOJIbI

MaTeMaTHYeCKON

CTaTUCTUKH JIJIS

00paboTKn

MOJTy4YEHHBIX

PE3yIbTATOB.

2. OIIK-2 |cnocoOHOCTBIO OCHOBBI TE€OpUHU  [IJIAHUPOBATH TEXHUKOU
MCTIOJTb30BaTh XUMHYECKOTO XUMHYECKHH PKCIIEPUMEHTA,
HKOJIOTHYECKYIO DKCIEPUMEHTA,  PKCIEPUMEHT, mprueMaMu
rpaMOTHOCTh M 0a30BBIE [IpaBUIIa MPOTHO3UPOBATh  [M3MEPEHHS
3HaHUAB 00JacTH 0€301aCHOCTH MPU [pe3yIbTaThl (u3nUecKux
XHUMHH; TIPOTHO3HPOBATHPAOOTE B HKCTICPUMEHTA, BEJIMYHH C
MOCJIEICTBHSI CBOCH XMUMHAYECKOM AHAITM3UPOBATh U 3aJJaHHOU

mabopaTopun, MHTEPIPETHPOBATH [TOYHOCTBIO,




No Nunexc Coneprxanue B pesynbrare
I 1; KOMIICT |KOMIICTCHIIMH (MK | HM3y4eHUs Y4eOHOM TUCIMILTUHBI 00yJaromuecs JOMKHbI
| eHIUA e€ Jyactun)
3HATh yMeTh BJIaJIeTh
npodeccuoHasb- | METOJbI MOJTy4EeHHBIC npueMamu
HOM KayeCTBEHHOT'O OKCIEPUMEHTAIIBH | U3MEPEHUs
JeSITEeIbHOCTH, KOHTPOJIS bI€ PE3YJbTATHI, AHAJTMTUYECKOTO
HECTH XUMHYECKUX OIICHUBATH CUTHasa
OTBETCTBEHHOCTh | MPOIECCOB, METOMBI | APPEKTHBHOCTD HaBBIKAMH
3a CBOM PEIICHUsSI | KOJUYECTBEHHOTO 9KCIEPUMEHTAIb- | pabOTHI HA
XHUMHUYECKOTO HBIX METOIOB, npudopax
aHaJm3a, BBIOMpATh METOJ] | MHTEpIpETaLuu
¢busnveckue UCCIICIOBAHUS, IKCIEPUMEHTAITh-
METO/IBI METOJIUKY HBIX JIAHHBIX
WCCIIE/IOBAHUS, MIPOBEICHHS
¢buzuko- HKCIEPUMEHTA B
XHUMUYECKUE COOTBETCTBHH C
METO/bI aHAIN3A. MTOCTaBJICHHBIMU
Bnanenue 3aJjayamMu

MeTOoJIlaMH 0TOOopa

XHMHKO-
AHAJIUTUYCCKOI'O
aHajJm3a

po0 U MPOBEICHHUS

2. CTpyKTypa H cojep:KaHHe THCHHIUIHHDI

2.1 Pacnipenesienne TPYI0EMKOCTH TUCHHUILIHHBI 110 BUAaM padoT
OO6riias TPyI0EMKOCTh AUCIUTUTHHBI cocTaBisier 9 3ad.eq. (324 vaca), X pacnpeieneHne
10 BUJaM padoT MPEACTABJICHO B Tabumiie (015 cmydenmos OPO).

Bun yue6Hoit paboThl Bcero CemecTpbl
4acoB (uacel)
1 2 3 |4

KonrakTHasi paboTa, B TOM 4YHCJI€:
AyIUTOpHBIE 3aHATHSA (BCEro): 144 36 | 42 36 | 30
3aHgTHs JTEKIIMOHHOTO TUIIA 64 18 14 18 14
JlaboparopHbie 3aHATHUS 80 18 28 18 16
3aHATHS CEMUHAPCKOTO THIIA (CEMUHAPBI,
NPaKTHYECKUE 3aHSTHUS) ] ) ] ) )
HNnas koHTaKTHasi padora:
KonTtpouns camocrositensHoit pabotsl (KCP) 16 4 4 4 4
[Tpomesxyrounas arrecrarus (MKP) 0,9 031]102 |02 0,2
CamocrosiTesibHasi padoTa, B TOM YHCJIE:
[TpopaboTtka yaeOHOTO (TEOPETUIECKOT0) MaTepraa 88,8 20 17 22 | 29,8
[ToaroToBKa K TEKyIIEMYy KOHTPOJIIIO 47,6 21 | 88 | 9,8 8
KoHTpoJib: 26,7 | 26,7
[ToAroToBKa K SK3aMEeHY 26,7 |26,76,
OO0mas Tpy10eMKOCTh | Yac. 324 108 | 72 72 72

B TOM YHCJI€ KOHTAKTHasl 160,9 | 40,3 | 46,2 | 40,2 | 34,2

3a4. efl 9 3 2 2 2




2.1

CTpyKTypa AUCUMIJIUHBI:

Pacnipenenenue  BumoB

JUCHUILUINHEI.

y4eOHOM  paboThI

H HX TpPYAOEMKOCTH IIO0O pasaciaM

Paznenbl (Tembl) AMCHMIUIMHBI, H3y4aeMble B 1 cemectpe (02 cmyodenmos ODO)

KonnaecTBo yacoB
Ne Haumenoanue pasnenos (Tem) Aymuatopas | Bueayuropn
Bcero pabota ast pabora
JI 13| JIP CPC
1 2 3 4 5 6 7

1 DHepreTrka XMMUYECKHUX TPOIIECCOB U 8 4 i 4 i
ITyTH UX IPOTEKAHMSL.

5 PactBopbl. Peakiyu B BOTHBIX 18 14 i 4 i
pacTBopax.
O030p CBOICTB 3JIECMEHTOB U X

3 BOXHEUIIINX COCTUHCHU. 51 ) i 10 41
buorennbie anemenTsl. KoMIiekcHbie
COCIMHEHMS.
HUmoz2o no oucyuniune: 7 18 18 41

[Mpumevanue: JI — nekiwmu, I13 — mpakrtudeckue 3aHsatus / cemuHapsJIP —
naboparopusie 3ansaTusi, CPC — camoctosiTenbHas paboTa CTyAeHTa

Paznensbl nuciuIuinHel, n3ydaeMsele Bo 2 cemectpe (0 cmydenmos ODO)

KomndgecTBo yacoB

Ne HaumenoBanue pazaenos AyRuTOpHaA Breayurop
Bcero pabora Has pabora
J | O3 | JIP CPC
1 2 3 4 | 5|6 7
Xumnueckoe paBHoBecue. KOHCTaHThI
4 | xumuueckoro paBHoBecus. [IpuHIUM 5 2 3
Jle- IlaTense.
[IporonuTHueckas TEOpHS.
5 4 2 2
bydepHble pacTBOpBHIL.
6 Peakuum komruiekcooOpa3oBaHus U 8.8 2 4 28
OKHCIIMTEIbHO-BOCCTAHOBUTEIILHBIE
v [Tpo6ooTdop. MeTponoruyeckue 10 2 4 4
OCHOBBI XMMHYECKOTO aHAJIN32
8 | TuTpumMeTpHUYECKHiA aHATTU3. 20 2 12 6
9 | [ToTeHIMOMETPUYECKHE METO bl AHAJIN3A 10 2 4 4
10 | CnexTpocKONMUYECKHE METOAbI aHAIN3A. 10 2 4 4
Umozo no ducuuniune: 67,8 | 14 28 25,8

[Mpumeuanue: JI — nekumn, [13 — npakrtudeckue 3ansatust / cemuHapsl, JIP —
naboparopusie 3aHsATUsA, CPC — camocTosiTenbHas paboTa CTyAeHTa

Pasnenbl (Tembl) IUCIUIUTNHBI, HU3ydaemble B 3 cemectpe (012 cmyodenmos ODO)

HanmeHnoBanue pa3enon

KoJsimyecTBo 4acoB

Bcero

AynuropHas | BHeaymutop-
pabota Has pabota
1 |o3 1P [CcPC




1 2 3 4 5 6 7
11. BBeneHue B OpraHnyecKyo XUMHIO. 11 4 2 3)
(OCHOBHBIE TIOHATHS
12. 'Yri1eBonoposl 13 4 4 3)
13. Criupthl U hEHOITBI 3 2 2 4
14. KapOoHHUIIbHBIE COSTMHEHHS 9 2 2 3)
15. KapOoHOBBIE KUCIIOTHI M UX TPOU3BOIHBIC 11 2 4 3)
16. IAMHHOKHCJIOTEI, OSIKHU 8 2 2 4
17. 'YrineBosl 7,8 2 2 3,8
HToro 1o IUCLUILINHE: 67,8 18 18 31,8
[Mpumewanune: JI — nekumum, [13 — mnpakruueckue 3anatus /[ cemunHapel, JIP  —

naboparopusie 3aHsaTusi, CPC — camocTosTensHast paboTta cTyeHTa

Pasnenbl (TeMbl) AMCHUMILINHEI, u3ydaeMbie B 4 cemectpe (01 cmyodenmos ODO)

KonunuectBo yacos
Ne | HaumeHoBanue pa3zienos (Tem) Aymaropas Bueaynuropras
Bcero pabota pabota
JI 113 JIP CPC
1 2 3 4 5 6 7
18. Hounnble paBHOBECHS 1 OOMEHHBIE 17 4 i 4 9
pEaKly B pacTBOpaXx.
19 OKUCIUTENTHHO-BOCCTAHOBHUTEIBHBIC 15 5 i 4 9
peakunu. Penokc-crucremsl.
20.  |D7eKTpoHBIN NOTEHIHAI 17 4 - 4 9
21. [loHOOOMEHHOE PaBHOBECHE 18,8 4 - 4 10,8
Hmoeo no oucyuniune: 67,8 14 16 37,8
[Tpumeuanue: JI — nexkuum, [13 — mnpakTuueckue 3aHatuss / cemuHapel, JIP —
naboparopHsle 3anaTus, CPC — camocTosTenbHas paboTa CTyJAeHTa.
2.3 Coneprxanue pa3iesioB (TeM) IMCHUUILIHHBI:
2.3.1 3aHATHSA JTeKIHOHHOIO THIIA
Ne HaumenoBanue Conepxanme paszena (Temsi) dopma TEKyIIEro
paszena (TeMbl) KOHTPOJISI
1 2 3 4
1. TepmoanHamuueckue CHCTEMBI.

SHCpFCTI/IKa XUMHUYCCKHX|
IMPOUECCOB U ITYTH UX
IMMPOTCKAaHMU:.

BuyTpeHHsis1 SHeprust CHUCTEeMbI, padoTa,
reriota. [lepBblif 3aKOH TEPMOJIMHAMUKH.
TermnoTel MOpoOUECCOB MPU  MOCTOSHHOM
00bEME W TIPU TIOCTOSIHHOM JIaBJICHHH.
OHTanpNUsA. ODK30- M SHIOTEPMUYECKUE
peakmuu. TepMOXUMHUYECKHE YpaBHEHHUS.
3axoH I'ecca. Ciaencrsusa n3 3akoHa I'ecca.
CTaHapTHble COCTOSIHUS M CTAaHJIAPTHBIC
TerIoThl 00pa3oBaHusl BellecTB. BTopoi

3aKOH TEPMOAVNHAMUKH. OHTponusl.
CaMonpou3BOJIbHBIE U HEeCcaMo-
TIPOM3BOJIHEBIE IIPOLIECCHI. DaKTOpHI,
CIOCOOCTBYIOIIME POCTY SHTponHu. TpeTuit
BaKOH TEPMOIMHAMUKH. N3obapHo-

M30TePMUYECKU  TOTeHIMan  (SHeprus
I'u606ca).

YcTHBIT onpoc




HamnpaBnenue mnpoTeKaHWs XUMHUYECKUX
peakuuid. [lonsitTe cpemHell WU HCTUHHOU
CKOPOCTM XUMHYECKOM peakiuu. 3aKoH
NMEUCTBYIOIIMX MAacC M TPaHUIBI  €ro
MPUMEHEHUSI.
[lopsmok  peakuuu. MonekynsapHOCTh

[peaKiuu. 3aBUCUMOCTD CKOpOCTH
XMMHUYECKOM peakUuu OT TeMIIepaTyphl.
[IpaBuio Bant-T'odda. OHeprus
AKTUBALIMH. YpaBHeHue Appenuyca.

Ilonatne  karanmsza. DPepMEHTaTUBHBIN
karanmu3. OOpaTumbie W HeoOpaTHUMBbIC
XMMHYECKUE peaxkuuu. XUMHYECKOe)
paBHOBecue. KoHCTaHTa paBHOBECHS W
(dakToppl Ha Hee BiuAlOIKE. Bpixon
[peaKiuu. Cnsur XUMHUYECKOTO
paBHoBecus. [Ipunnun Jle-Ilarense.

PactBopsl. Peakuuu B
BOJIHBIX PAcCTBOpax.

['oMoreHHble U TeTEPOreHHBIE CHUCTEMBI.
@a3pl. Bunsl pactBopoB. PacTBOpuMOCTS.
CriocoObl  BBIpaXKEHHUS  KOHIICHTpAIMH
pactBopoB. MneanbHble H  peanbHbIE
pactBopbl. ConbBarauus. PacTBopenue kak
¢bu3nKo-XMMUYEeCKnui mporecc. TeroBsie
a3 dexTh mporecca PacTBOPCHUS.
Kpucramiorunparsr. IIpomexxyTouHoe
MIOJIOKEHUE PACTBOPOB MEK/Y BELIECTBAMU
U CMEeCSMHU. 3aBUCHUMOCTb PAaCTBOPUMOCTH
OT TeMIepaTypbl M  JIaBJIEHUs.  3aKOH
I'enpu. Huddysus. Ocmoc. 3akon Bant-
l'odda. 3akon Payns u cnenctBus u3 Hero.
KomnuraruBHele CBONCTBA pacTBOPOB U
TpaHMIIBl UX TpUMeHeHus. 30ToHnyeckuii
K02 (ppuImeHT. Ponp ocMoca B
OMOJIOTMYECKHX CHCTEMaxX U B MEIUIIMHE.
['mnoToHuueckre W THNEPTOHUYECKUE
pactBopbl.  ['eTeporeHHble  paBHOBECHUS
"ocagok-pactBop". [IponsBenenue

PacTBOPUMOCTH. PactBopumMocTs
TPYTHOPACTBOPHUMBIX ANEKTPOJIUTOB.
VYcnoBusi ocaxaeHusi TPyAHOPACTBOPUMBIX
BEIIECTB M MX pacTBopeHus. KoHKypeHIus
3a o0muii MoH. ['anbBaHUYECKHI DIIEMEHT
(Cu-Zn). 5JIC raapBaHHYECKOTO JIEMEHTA.

[TpaBuna 3amnucu ralbBaHUYECKUX
DJICMCHTOB. OT1inuns TaJIbBAHNYECCKOT' O
JJIeMEHTa oT ANEKTPOIU3HON
sueiiku.Pabora, SHEPTUS I'n60ca,
KOHCTaHTa PaBHOBECHUS PEIOKC- PEaKIui.
Onpenenenue HaMpaBJICHUSA

CaMOIIPOU3BOJIBHOTO IMPOTCKAHUA PEAOKC-

MIPOIIECCOB.

YcTHBII onpoc




Xumudeckoe
paBHOBECHE.
KoncTaHTBI
XHUMHUYECKOTO
paBHoBecus. [TpuHIII
Jle-1llaTenne.

Xumuueckoe  paBHoBecue.  KoHcTaHTHI
XMMHUYECKOTO paBHOBecUsl. BripaxkeHue
JUIsL KOHCTAaHT PaBHOBECHS B CIydyae IOMO-
U TETEPOreHHbIX pPaBHOBECHM. 3aKOH

JEHCTBYIOIINX Macc. Cwmerenue
xuMudeckoro pasHoBecus. [Ipunnun Jle-
[Tarense. Binsaue TEeMIIEpaTypBhl,

JaBJICHUA W KOHLCHTpAallMK pearcHTOB Ha
XUMHNYCCKOC PAaBHOBCCHUC.

YcTHBIN onpoc

[Tporonuruueckas
teopust. bydepnsie
pacTBOPBI.

Oo6mme CBEJICHHS 0 pacTBopax.
PactBopumocts. BoaHble U HEBOAHbBIE
pacTBopuTenu. XuMUYecKas (TUapaTHasi)
teopusi  pactBopoB  JI.M.Menneneena.
I'unpatsl, coabBaThl, KPUCTAIIOTUAPATHI.
HNonnoe COCTOSIHHE  3JIEMEHTOB B
pacTBopax. CaoiicTBa BOJIbI KaK
pactBoputens.  CrocoObl  BBIpaKEHUS
KOHIEHTpaluu pactBopoB. CuibHbIE U
ciabple AIEKTPOIUTHI. 3aKOH pa30aBiICHUS
OcBainpga. Komnounnsie pacTBOPHI.
KomnongHoe cocrosHMe B NIPUPOIHBIX
cucreMax.  ASpO30JbHBIE  3arpsS3HEHUS
OKpyxaromend cpensl. lIporosmrnyeckas
TeopHUs (Teopust Bpencrena-Jloypn).
PaBHoBecue B cucreme  Kkucinora - —
COTPSI’KEHHOE OCHOBAHHWE U PACTBOPHUTEIb.
KoHcTanTa KHCIOTHOCTM M OCHOBHOCTH.
KucnotHele ¥ OCHOBHBIE  CBOMCTBa
pacTBOpUTENEH aBTOIIPOTOJIN3A.
Bonopoansiit [IOKa3aTenb. Biusiaue
MPUPOJBI PACTBOPUTENSE HA CHUITy KHCIOTBI
u ocHoBaHMs. bydepHble pacTBOpB U UX
CBOMCTBA. Pacuer pH Oy¢epHbIX
pactBopoB. bydepnas emxocts. Tumsl
OydepHbIX cHCTEM, HUX Ha3HAYe€HUE B
ananuse. Koncranra

YcTHBI onpoc

Peaximm
KOMIUTIEKCO0Opa30BaHUs
H OKUCIUTEILHO-
BOCCTaHOBUTEILHBIE
peaKIuu.

Knaccudukanms KOMIUIEKCHBIX
COCTUHECHUM. PaBHOBecusa peaxkuuii
KOMILIIEKCOOOpa30BaHus. Crynenuatoe
KOMILIEKCOOOpa3oBaHue. KoHncranTsl

YyCTOMYMBOCTU (CTyneHYaTble M 0O0IIue).
OCHOBHBIE THUIIBI COEAMHEHUN, 00pa3yeMbIX
C y4aCcTHE€M OpPraHMYEeCKHX PEarcHTOB.
XenaTel, BHyTPUKOMIUIEKCHBIE COCIUHEHUS.
OXUCINTEIIHFHO- BOCCTAaHOBUTEIbHEIN
MOTEHIIMA. YpaBHeHue HepHcra.
CtanmapTHbIN 1 GOPMATBHBINA MOTEHITAATIBL.
CBs13b KOHCTAHTBI paBHOBECHS co
CTaHIapTHBIMU u (hopMabHBIMU
MOTEHIMATaMU.

YcTHBIN onpoc




Hanpasnenue OKHUCIIUTENBHO-
BOCCTAHOBUTEJIBHOM peakuuu. DaxTopsl,
BIUSIIOLIME Ha HaIpaBlieHUE
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX
peaknuit  (PH, xkomIiekcooOpa3oBaHue,
oOpa3zoBaHue MaJIOPAaCTBOPHMBIX
COCTMHCHMI ).

[Tpo6ooTbOp.
Mertponoruueckue
OCHOBBI XUMHYECKOT'O
aHaJM3a

[IpeacraBuTennbHOCT,  TPOOBI; TIpoda H
O00BEKT aHamM3a; Mpoda M METOJ aHaJu3a.
Ot60p po0 TOMOT'€HHOTO u
reTepOreHHOro COCTaBa. CrniocoOsr
MOJyYCHUsI CpeaHeld MpoOBl  TBEPIBIX,
KUJKUX W Ta3000pa3HbIX  BEIIECTB;
YCTPOMCTBA U MPHEMBI, UCIIOJIb3YEMbIC TIPU
3TOM; TepBUYHAs 00paboTKa M XpaHEHHE
po6; nosupyromue ycrpoiictsa. [lorepu u
3arpsi3HeHUs pu pobdooTdope. XpaHeHue
mpoOsl. OCHOBHBIE CIIOCOOBI  TMEpeBOJA
nmpo6sl B (GopMy, HEOOXOIUMYIO  JUIS
naHHOTrO BUAa aHanu3a. CrnocoObl OIEHKH
MPaBHIILHOCTH: UCIIOJIb30BaHHE
CTaHJApPTHBIX 00pa3IoB, METOJ 100aBOK,
METO/T BapbUPOBAHUS HaBECOK,
COIOCTABJICHHUE C JIDYTHMH METOJIaMHU.
Knaccudukanus mnorpemHocrel aHaausa.
CucreMaTnueckue u ClTy4aifHbIe
norpenrHoctd. [1orpentHocTH  OTAEIbHBIX
CTaguii XUMU4ecKoro aHamu3a. OCHOBHBIC
XapaKTePUCTUKU MeTozia aHaJM3a:
MPaBWILHOCTE W BOCIPOU3BOJIMUMOCT,
KOX(h(UIIMEHT YyBCTBUTEIBHOCTH, TMPEAeT
OOHAPYKECHUS, HUKHSIS U BEPXHSIS TPAHUIIBI

oTpeeNIieMbIX COJIepIKAHUM.
Cratuctuueckass 00paboOTKa pe3ysbTaToB
U3MEpPEHUH. 3aKkoH HOPMAaJIbHOTO

pacrnpeneneHusl CiydyalHbIX oOIIMOOK, t-
pacrpenenenus.  Cpennee,  aucnepcus,
CTaHJAPTHOE OTKJIOHEHHE.

YcrHbIl onpoc,

TutpumeTpUYeCcKuii
aHaJIu3.

CymHocts  TuTpuMerpuu. TpedoBanus,
MpEAbSBIISIEMbIE K peakuusm B
TAUTPUMETPUYECKOM aHanu3e. [lepBuuHbIe
CTaHJIapThI, TPEOOBAHUS, TIPEIbSIBIIEMbIE K
HUM. DOukcaHaibl. BTOpuYHbIE CTaHIAPTHI.
Kpussie TutpoBanusa. CkayoK TUTPOBAHHUSI.
Touka SKBUBAJICHTHOCTH ¥ KOHEYHAs TOYKA
TUTpoBaHus. M3mepurenbHas nocyna.

VYeTHBII onpoc




Brruucnenus B TUTPUMETPUUECKOM
aHan3e. Kpussie TUTPOBAHUS.
TurpoBaHue CHIBHOW KHCIOTHI CHJIbHBIM|
OCHOBaHHMEM (WM HA000pOT); crIaboi
KHUCJIOThl CHWJIBHBIM OCHOBAHHMEM; CJIab0ro
OCHOBAHMUS CHUJIBHOM KHCIOTOW. DaKTOpBI,
BIMSIOIIME  HAa  CKAYOK  TUTPOBaHUS
(BIMSHUE BETMYMHBI KOHCTAHT KUCIOTHOCTH|
WM OCHOBHOCTHM, KOHLEHTPALUU KHCIIOT
WM OCHOBAHMM TeMIeparypbl M HOHHOU
cuibl). CrmocoObl  OOHApY)KEHHS TOYKH

PKBUBAJICHTHOCTH. KucnoTHO-0CHOBHBIE
MHIMKATOPBI. WuTepBan nepexo/a
WHIKaTOpa. Bri6op WHJUKATOpa.
KoMIiekcOHOMEeTpUYeCKOe  TUTPOBAHUE.
MeTajuIoXpOMHBIE

MHIMKATOPHI. OKHCTUTENBHO-

BOCCTAaHOBUTEJIbHOE THUTpoBaHue. Kpusbie
OKHCIINTEILHO-BOCCTAHOBUTCIIFHOTO
mutpoBaHus. CriocoObl ONPEACICHUS] TOUKH
SKBUBAJIEHTHOCTU. [lepMaHranaromeTpus.
HMonomerpust

IloTeHIIMOMETpUYECKUE
METOJBI aHaTN3a

O0mas XapaKTEePUCTUKA
PIEKTPOXUMUYECKUX METO/IOB.
Knaccudukanus 3JEKTPOXUMUYECKHUX
METO/IOB. DNeKTpoOXUMHUYECKasi  IIeMb
(staeiikn). THAMKATOPHBIN AJIEKTPO U
PIIEKTPOL CpaBHECHUSL. [Ipsimas
rnoreHuuomeTpus. 3mepenue noreHuuania.
OOpatumble U HeoOpaTUMBbIe
OKUCJINTEIbHO-BOCCTAHOBUTEIIBHBIE
cucteMbl. VHOIUKAaTOpHBIE  AIEKTPOJBI.
HMonometpus. Knaccudukanus
MOHOCEIEKTUBHBIX ANIEKTPO/IOB.
CTeKJIIHHBIE JIEKTpOAbl. MeTannndecKkue
piexTpoabl. KoadduimeHnt cenekTuBHOCTH,
BpeMs oTkiuka. HMonomerpus u pH-
METpUsl, UX TMPAKTUYECKOE HPUMEHEHHUE.
[loTeHIMOMETPUYECKOE TUTPOBAHNUE.

VYeTHBII onpoc




CHeKTpOoCKONMYecKue
METO/bI aHAIN3A.

CHeKTp AJIEKTPOMArHUTHOTO HW3ITy4eHUS,
€ro  OCHOBHBIE  XapaKTePUCTUKH U
CIOCOOBl WX BBIpQXEHUS (JUTMHA BOJIHBI,
94acToTa,  BOJIHOBOE  YHCJIO,  IOTOK
W3JTy9eHUS, WHTEHCUBHOCTB ).
Ynerpaduoneronas, BHUIUMAs "
nH(ppakpacHas obmacTu CIIeKTpa.
Knaccudukarus CHEKTPOCKOITHMYECKUX
METOJIOB. CnexTpsl MOJICKYI.
[IpencraBiieHUe MOJHOM YHEPTHH MOJIEKYJI
KaK CyMMBI DJIEKTPOHHOH, KOJIeOATeIIbHON

u BpalaTeIbHOM. OcobenHoctu
MOJICKYJISIPHBIX CIICKTPOB.
AbcopbumonHas crniekrpockornusi B Y®-
u BUJIUMOM obnactsix CIIEKTpa
(ciekrpodoTomeTpusi). CymHocTh
MeToJa. 3aKOHBI TOTJIOIICHHS
AIIEKTPOMArHUTHOTO U3ITyYCHUS u

crocoObl X BbIpakeHusi. 3akoH byrepa-
Jlambepta-bepa, ero maremaTHueckoe
BBIpaKCHHE. Bennuunsl,
XapaKTEpU3YIOIIHe MOTJIOLLIEHUE.
Mousipablii - KO3 PHUIMEHT TOTJIOMICHUSI.
OnTHueckas IIOTHOCTh. BwiOop ycmoBwii
u3Mepenust noryonieaus (A,  pacTBop

CpaBHEHUS) u MOCTPOCHUS
IpagyupoOBOYHOTO rpaguxa.
CrnektpodoTomerpuueckuit METO/I
aHaJm3a. CriocoOsr OTIpeIeIICHHS
KOHIICHTpaIHii BEIIIECTB.
DOTO3IEKTPOKOJIOPUMETPBI u
CHEKTPO(OTOMETPHI. [Ipumenenue
CHEeKTPOPOTOMETPHH.

YceTHBII onpoc

10.

Bgenenue B
OpPraHNYECKYIO
xuMur0. OCHOBHBIE
MTOHATHSA

IIpeamer oprannyeckon xumun. Teopus
XuMudeckoro ctpoenust A. M. Byrneposa.
N3omepusda. CtpoeHue atoma yriepoza.
I'uOpunuzanus. 'eomerpust opraHM4ecKUx
MOJIEKYIL.

OnexTpoHHbIe 3¢ deKThl. TUIbI peakiuii B
OpPraHWYECKOW XUMHUU. THIIBI YacTHII.
Hyxneoduns! u anexrpodpumnsl. Kuciaorsr u
ocHoBaHus bpéncrena u JIsrouca.

Kontponbhas
pabota




11.

Kiaccuduxkanus yriaeBogopoios.
Homenkiatypa opraHn4eckux
coenuHeHnil. Ankagpl. Peakiuu

PaIMKaIbHOTO 3aMEIICHUS. AJIKCHBI. KonTtponbHas
VI IeBOIOPOIBE I'eomeTpuyeckast ”3oMepust aIKEHOB. pabora

AJIKVHBI U JUCHBI: CTPOCHUE, PU3UICCKHEC

CBOICTBa, CIOCOOBI MOJIy4YEHUs U

peaKMOHHasl CIOCOOHOCTb. APEHBI.

Apomatnunocts. [IpaBuna opuenTanuu

MIPH APOMATUIECKOM DJIEKTPOGUITHHOM

3aMEUICHUH.

12. [Tonsitue o cnuprax. dusnueckue Kontponbnas
CrmpTst 1 eHOMBI CBOMCTBA, CIIOCOOBI MOTyYEHHS U pabota, yCTHBII

peaKuoHHasi COCOOHOCTh CITUPTOB. orpoc
Kucnornocts. [Ipoctsie a¢hupsr.

13. Crtpoenre KapOOHMIIBHON TPYIIIIBL Kontponbnas
KapOonuibHble Anbaerusipl 1 KETOHbI: (U3NYECKHE paboTa, yCTHBIH
COETUHECHHUS CBOICTBa, CIOCOOBI MOIY4YEHUS U onpoc

peaKIMOHHasE CITIOCOOHOCTb.

14. Crpoenne kapOOKCHIILHON TPYIIIHL. KonTponbHas
KapOoHoBble KHUCIOTHl  |DH3HUYECKHE CBOUCTBA, CIIOCOOBI pabota, yCTHBII
Y UX TPOU3BOJIHBIC MOJIYYCHHS ¥ PEaKIIMOHHAs CIIOCOOHOCTh orpoc

KHCIIOT.

15. |AMUHOKHCIIOTBI, OCIKU |AMUHOKHUCIIOTHI: KiIaccu(puKaIms, KontponbHas
CTIIOCOOBI OTYYCHUSI U XUMHUECKUE pabora
cBorcTBa. Ilentuanas cBs3b. benkwn.

Turs! cTpyKTYypHI OenKa.

16. |YrueBomsl [TonsiTue 06 yrneBomaax. YcrHbIi onpoc
Knaccudukanus u crepeonzomepust
MoHocaxapuaoB. Konbuaro-nienHas
taytromepus. [IpoexninonHbie GopMyIibl

17. Teopus IEKTPOIUTUUECKON AMCCOLMALINAN

NonHnble paBHOBECHA U
OOMEHHBIE PEaKI1U B
pacTBOpax.

U ee OCHOBHbIe mnonoxeHus. CrerneHn
JTACCOIIAALINH. CunpHple W cJa0ble
anekTponuthl. MoHHas cuna pacTBopa.

AKTUBHOCTH. 3akoH [lebas-Xtokkens. Ponb
3JIEKTPOJIMTOB B IPOLIECCE
JXu3HeaeaTenpHocTu. Korcranra
JTUCCOIMAINK. 3aKOH pa30aBiIeHUS
OctBanbaa. Jlucconuanus BOJIBI.
HNonHOE mpou3sBeneHue BOIBI.
Bonopoansit nokazarens. MHTEpBasbl
3HaueHu pH nus xuakocren
opranusMma. IIporonutuueckas Teopwus.
[IpoTtonuTtrueckre paBHOBECHUS B
pactBopax. Amdonutel. MOHHBII
ruaponu3. KoHcranTa rugposnusa.
KoHkypeHTHBIE peakiiiy B pacTBOpax
anekTpoautoB. Pacuer pH kucnor,
OCHOBAHUHU U COJICH.

VYceTHBIT onpoc




18. |OxucnurensHo- OKUCIUTENBHO-BOCCTAHOBUTEILHbIE YcrHbIl onpoc
BOCCTaHOBUTEJIEHBIE peakuuu (OBP). Penokc-cucremsl. Oc-
peakuuu. Penokc- "oBHEIe TUILEI OBP.
CHCTEMBIL.
19. D eKTPOTHBL CrangapTHBIA SJIEKTPOJHBIA MOTEHIMAT W| Y CTHBIA OMPOC
P (akTOpbl Ha HEro BIUSIONIWE. YpaBHEHHE
MOTEHIIN AT .
Hepucra. Bogopoanblii 37€KTpO/I.
20. HNonooOmenHbIe MeMOpaHbl.| Y CTHBIH onpoc
Honoobmennoe <
buonornueckue MeMOpaHbl UX YCTPOWUCTBO
paBHOBecHE
Y POJIb B )KHBOM OpraHH3MeE.
2.3.2 3aHsATHSA CEMHUHAPCKOI0 TUIIA
3aHATUSA CEMUHAPCKOTO TUIIA HE MPEAYCMOTPEHBI.
2.3.3 JlaGopaTopHble 3aHATHS
Haumenosanue dopma TeKyLero
No Coneprxanue paszeina (TeMbI) p ym
pasnena (TeMbl) KOHTPOJIA
1 2 3 4
1. Onpenenenue TEmIOBBIX 3P HEKTOB Otuer o
DHepreTruka XUMHISCKUX . .
XUMHYCCKUX peaKIuii (TeroThl|  jaGoparTopHOit
MPOIIECCOB ¥ ITyTH UX .
HelTpanu3auu, TeIIoThl THApPaTAlUN ). abote
IPOTEKAHHS. p
2. DIIEKTPOIUTAYECKAS JTUCCOIIHAIIHS. Otuer o
PactBopsl. Peakiuu B KucnotHo-ocHOBHBIE paBHOBecHs B| JaOOPAaTOPHOIA
BOJIHBIX PacTBOPAX. BOJHBIX pacTBOpax coneu. ['maponus pabote
cosieid. Onpenenenue pH.

3.|00630p cBoiicTB AnmemenToB | Xumus atemeHToB [V-A, V-A, VI-A OTuer o
U UX BaOXHEUIINX TpYIIIL. nabopaTopHoOn
coenunennil. buorennsie | Xummus d-anementos (Cr, Mn, Fe, Co, pabote
DJIEMEHTHI. Ni)

KomrnekcHbie

COEMHEHHUSL.

4 J— Ornpenenenune KeCTKOCTH BOJBI OrTuer 110

METO/IOM KHCJIOTHO-OCHOBHOTO nabopaTopHOH

KOMIUIEKCOOOpa3oBaHus U
TUTPOBAHUS. pabore

OKHUCIIUTENBHO-

BOCCTAHOBUTEJIbHBIC

peaxIum.

5 |IIpo6ooTtoop. CrannapTu3aius pacTBopa Otuer o
MeTtponorudeckue nepMmanranara kanusi. OnpeneneHue nabopaTopHOH
OCHOBBI XUMHUYECKOTO conepxanus xenesa(ll) meromom pabore
aHaIM3a OKHCJIUTETTFHO- BOCCTAHOBUTEIHHOTO

TUTPOBAHUSL.

6 | Tutpumerpuyeckuii Onpenenenue o01IeH KEeCTKOCTH Otuer no

aHaJm3. BOJIBI METOJIOM nabopaTopHOM
KOMILJIEKCOHOMETPUYECKOTO pabote

TUTPOBaHMA.




7 [[Torenmmuometpuueckue  |Omnpenenenue pH pacTBopos. Otuer o
METOBI aHAJIN3A [ToreHuMOMeTpHUUECKOE nabopaTopHOH
orpeziesIeHHe HUTPAT-MOHOB B pabote
IPUPOAHBIX BOJAX.
8 |CIeKTpOCKOIMYECKre CnekrpodoTomeTpuueckoe Otuer o
METO/IbI aHAIIN3A. oTpeJieNieHHe HUTPUT-UOHOB B nabopaTtopHoOn
MPUPOTHBIX BOJAX. pabote
JlaGopaTtopHnas padota Ne 1. Otyer mo
YrieBonopoasl KauecTBeHHbIl aHAIIN3 nabopatopHoOn
OpPraHUYECKUX COECTUHEHUH. pabore,
YrieBogopoasl 3anmra
10 JlaboparopHas pabota Ne 2. Otuer o
CrnupThl ¥ PEHOITBI CrupTsl, heHOIBI, KapOOHUIIBHBIC nabopaTopHOM
COCIMHEHHS pabore,
11|KapOonunpHble JIaGoparopHas padora Ne 2. Oruer no
COEIMHEHUS Cruptsbl, peHobl, KapOOHUITbHBIE nabopaTopHoOn
COETMHEHMUSI pabore,
3aImmTa
nabopaTopHOH
paboThI
12|KapGonoBsie kucnotel 1 | JlabopaTtopnas pabora Ne 3. Oruer no
UX MPOU3BOIHBIC Kap6oHoBbIE KUCIIOTHI U X nabopaTopHoOn
MIPOU3BOIHBIC pabore,
3aImTa
nabopaTopHOH
paboThI
13| AMUHOKHUCITOTBI, OETTKU JlaGoparopHas pabota Ne 4. AMuHBHI, Otuer no
aMHMHOKUCIIOTHI, OCJIKU. YTIIEBO/BL.. nabopaTtopHoi
pabore,
3ammra
nabopaTopHOH
paloThI
14|VYrneBoast JlaGoparopHas pad6ota Ne 4. AMuHBHI, Otuer no
aMUHOKHCIIOTBI, O€JIKHU. YTIIEBOIbI. nabopaTtopHoi
pabore,
3ammra
nabopaTopHOH
paloThI
15onHbIe paBHOBECUS U [ToTeHIIMOMETpHYECKOE  TUTPOBaHHUE Ortuer o
0OMEHHBIE PEaKITIH B CHUJIBHBIX u cma0bIx KHCIIOT.| JTabopaTOpHOI
pacTBopax. Onpenenenue of1ero pabote
16|OxucnurensHo- N3ydyenue xonedaTenbHON peaKiiuu Oruer 110
BOCCTaHOBHTEIbHBIE nabopaTtopHoi
peakmmu. Penokc- pabore

CUCTCMBI.




17|3nextpoaHbrit N3mepenne DJ1C raapBaHUYECKUX Otyer 1o
HOTCHIIUAT uenen 1abopaTopHOi
pabore
18|MonooOMeHHOE N3ydenue nuddy3un yepes Otuer o
paBHOBECHE MOHOOOMEHHYIO MEMOpaHy nabopatopHoOn
pabore

2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (IIPOEKTOB)
KypcoBbie paboThl HE IPETyCMOTPEHEI.

2.4 Ilepeuenb y4yeOHO-METOAUYECKOr0 o0ecHeYeHUsi Ui CAMOCTOATEJIbHOM
padoThI 00yYAOIIMXCS 10 AUCHUIIMHE (MOTYJII0)

[TepeueHp y4eOHO-METOIUIECKOTO OOECTICUCHUS
No HawnmenoBanue paszziena JVCIUTUTAHBI 110 BBITOJTHEHUIO CAMOCTOSITEIEHOW Pa0OThI
- (Tembl)
1 2 3
1. IIpopabotka yueOHOTO MeToauveckre peKOMEHIAIMN K OpTaHu3aIiK ayUTOPHON
(TEOpETHYECKOro) 1 BHEAYTUTOPHOM (CaMOCTOSITENbHOM) pabOThI CTYACHTOB:
Marepuaia metoanyeckue ykazanus / coct. T.I1. Cropoxxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jlo3za. — Kpacnoznap:
Ky6anckwuii roc. yn-t, 2018. 89 c.

2. Odbopmiienue madopatopablx  [[IpakTHKYM 1O OPraHUYECKON XUMUU [ DIEKTPOHHBIN

naH. — Mocksa: M3narenscTBo «JlabopaTopus 3HaHUN»,
2015. — 571 c. — Pexxum poctyma:
https://e.lanbook.com/book/84123 —3ari. ¢ 3kpaHa.

padot pecypc]: yue6. mocobue / B.1. Tepenus [u ap.]. — DneKTpoH.

3 [IloaroroBka K TEKyIIeMy MeToauueckre peKOMEHIallui K OpraHu3aliy ay AUTOPHON
KOHTPOJIIO 1 BHEAYJAUTOPHOH (CaMOCTOSATEIbHOI) padOTHI CTYJIEHTOB:
Metoanueckue ykazanus / coct. T.I1. Cropoxxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jlo3za. — KpacHonap:
Ky6aHnckuii roc. yH-1, 2018. 89 c.

VY4ebHo-MeToqMUeCKre MaTepHaibl JJIsi CAMOCTOSITEIbHOW PabOThl OOYdYaroLUIMXCs M3
YUCJIa WHBAJIWJIOB M JIMIl C OTPAaHUYEHHBIMH BO3MOXXHOCTAMU 3710poBbsi  (OB3)
MPEOCTABIAIOTCS B (OpMax, aJalTUPOBAHHBIX K OTPAHUYEHHUSIM HX 37I0POBbSI U BOCTIPUSATHUS
nH(popMaIuu:

Jlist mun ¢ HapyILIeHUsIMU 3pEHUS:

—B Ne4aTHON (hopMe yBETMUEHHBIM HIpU(TOM,

—B (opMe 3IIEKTPOHHOIO JIOKYMEHTa,

Jlig nun ¢ HapyIEeHUsIMH CITyXa:

— B IIeYaTHOM (opme,

— B (hopMe IIEKTPOHHOT O IOKYMEHTA.

Jlig 1 ¢ HapyIEeHUs MU OIIOPHO-ABUTaTENIBHOTO arapara:

— B Me4JaTHoil popme,

— B (hopme 31eKTPOHHOT O JOKYMEHTA,

JlaHHBIN TepeyeHb MOXXET ObITh KOHKPETH3UPOBAaH B 3aBUCHMOCTH OT KOHTHHIEHTa
o0ydJaroImmxcs


https://e.lanbook.com/book/84123

3. Ob6pa3oBaTe/bHbIe TEXHOJIOTHHI

OOpazoBaTenpbHbIC TEXHOJOTHH: METOJA MNPOOJEMHOTO U3JIOKEHHUS MaTepuana, Kak
JIEKTOPOM, TaK U CTYJIEHTaMH; CaMOCTOATEIbHOE YTEHUE CTYACHTaMU Y4eOHO-METOIUYECKON U
CIIPAaBOYHON JUTEpaTyphl M TOCIEAYIOMICH CBOOOTHOW AMCKYCCHM [0 OCBOCHHOMY HWMU
Marepuaiy. Hcnoinb3oBanue, WUTIOCTPATUBHBIX ~ BHJICOMATEPUAIOB € I[OMOLIBIO
MYyJIbTUMEIUHHOTO 00O0pynOBaHMs. TEXHOIOTMU JIMYHOCTHO-OPUEHTUPOBAHHOTO OOYyYEeHUS,
MO3BOJISIIOLINE CO3/1aBaTh MHIMBUIyalIbHbIE 00pa30BaTEIbHbIE TEXHOJIOTHH.
[lepeuncrienHbie 00pa30BaTEIbHBIC TEXHOIOTUN PEATH3YIOTCS:

- TpU YTEHUH JIEKIIMM C UCHOJIb30BAaHHUEM MYJIbTUMEIUNUHBIX MpPE3CHTAUN U
JIEMOHCTPALMOHHOI0 SKCIIEPUMEHTA;

-  TpU AUanoroBoil (opme MpOBEACHHUS JIEKIMOHHBIX 3aHSATHH C HCHOJIh30BAHHEM
JJIEMEHTOB  NPAKTHUYECKUX  3aHATHM, TMOCTAHOBKOM U  pEUICHHEM MPOOJIEMHBIX H
CUTYalIMOHHBIX 3a/I1aHUM;

- IpH IIPOBEICHUU 1a00paTOPHBIX pabor BKJIFOUYAIOLIUX rIy0OKYIO
CaMOCTOSITETIbHYIO IPOPAO0OTKY TEOPETUUECKOT0 MaTepuaa, U3y4eHnEe METOAWKH IMPOBEICHUS
paboThI U IIIAHUPOBAHUSI SKCIIEPUMEHTA.

JUig nuil ¢ OrpaHUYEeHHBIMM BO3MOKHOCTSIMU 3[I0POBbsl IIPEIYCMOTpPEHA OpraHHU3allysl
KOHCYJIbTALIUN C UCIIOJIb30BAHUEM AJIEKTPOHHOM MOYTHI.

Bun zanarusa (JI,  Mcnonb3yeMble akTUBHBIE U KonnuectBo
Cemectp [1P, JIP) MHTEPAKTHBHBIC 00pa30BaTEIbHBIC  [4aCOB
TEXHOJIOTMU
1-4 I TUCKYCCHs, TPOOJIEMHAs JICKIIHS 4
JIP METOJ MaJIbIX TPYIIIL,
MaTeMaTHYeCcKas 10

00paboTKa IKCIEPUMEHTATbHBIX
pe3ynbTaToB, pabota c Internet B
LEJISAX TOMCKa WH(POPMAIIAHN JIIIS
MOJrOTOBKH K y4EOHBIM 3aHATHIM

toro: 14

4. OneHo4YHbIe CPEACTBA JJIsl TEKYIIero KOHTPOJISA YCIIeBAEMOCTH H NPOMEKYTOYHOH
arrecTauMu
4.1 ®oHA OLICHOYHBIX CPEACTB IS MPOBEICHUS TEKYIIeH aTTecTAlNu

4.1.1 Bonipocsl AJis1 YCTHOTO Onpoca
Bonpocsl 1J11 YCTHOT0 onpoca K TeMe « JHepPreTuKka XuMHYeCKHUX MPOIECCOB U MyTH
HX»

1. Uro n3ydaeT Hayka TepMOAMHAMUKA?

2. KakoBbI OCHOBHBIE TIOHSTHS, OTIPEIEIICHUS] TEPMOAMHAMUKH?

3. Cdhopmynupyiite | 3aKOH TepMOAMHAMHMKHN U JalWTe €ro MaTeMaTHYecKoe
BbIpaxkeHue. [loueMy OH UMeeT HECKOIbKO POPMYITUPOBOK?

4. UYro u3ydaer TepMOXUMHUs?

S. Uro HazbIBaeTCs TEIUIOBBIM 3(PQexToM Xumuyeckoil peakuunn? B kakux
€IMHUIIaX OH BhIpaXkaercs?

6. Jlaiite onpeneneHus 3HA0- W AK30TEPMUUECKUM PEAKIUSIM.

7. JlaiiTe onpeieneHre MOHATHIO «OHTAIBITHD.

8. UTto moHMMArOT MOJ TEIUIOTON (dHTanbIHUEH) oOpa3oBaHMS CIOXKHOTO
BeuiecTa?

9. UTo mOHMMAIOT MMOJ CTAaHAAPTHOW TEIUIOTOW (PHTajbIueil) oOpazoBaHUS



CJI0KHOTO BelecTBa’?

10. Jlnst gero HeoOXOAMMBI TAaOJMUIBI CTaHAAPTHBIX TEPMOIUHAMUYECKUX
BeneunH (AH 208, AG®208, AS®208) pa3inuYHbBIX BEIIECTB?

11. Cdopmynupyiite 3akoH ['ecca.

12. KakoBa ¢opmymna 1-ro cneacrBus u3 3akona ['ecca?

13. Kaxkosa opmyna 2-ro crnenctBus u3 3akona ['ecca?

14. KakoBsl 0OCOOCHHOCTH 3amHMCH TEPMOAMHAMHYECKOIO  ypaBHEHUS
peakuuu?

15. [Tonstue o |l 3axoHe TEpMOAMHAMUKH.

16. JlaliTe ompeneneHne CaMONPOU3BOJIBHBIM U HECAMOIPOM3BOJIBHBIM
IIpOLIECCaM.

17. [losicaure mnoHsATHE <HTponus». Kak u3MeHseTcs SHTponus IpU
Iepexo/ie TBEPIOTo BEUIECTBA B KUAKOE U ra3000pa3Hoe?

18. Uro onpenensier n3obapHO-n3oTepMudeckuii moreHnuan AGCz9g (3HEpTUs
I'n606ca)?

19. Kakum o00pa3oM BBIYHCIAIOT HW3MEHEHHE HW300apHO-U30TEPMHYECKOTO
noteHuuana (3aepruu ['nd6ca) B pe3yabrare XUMUYECKON peakluu:
a) B CTaHJIAPTHBIX YCIOBUsIX (AG®298);
0) IpU TeMIIeparype, oTiandaroleiics ot cranaaptaoi (AG°t)?

20. Kak onpenenstoT cCKopocTb XUMHUECKON peaKkLuu?

21. B uem omiinume NOHATHI «CpeTHeN» U «MCTUHHOW» CKOPOCTH PEaKIMii?

22. KakoBa pazMepHOCTb CKOPOCTH XUMUYECKOHN peaKiuu?

23. [IpuBenute GOPMYIUPOBKY OCHOBHOI'O 33aKOHA XHMHUYECKOH KHHETUKU
(3aKOH IEHCTBUS Macc).

24, KakoB ¢u3n4ecKkuii CMbICII KOHCTAHTbI CKOPOCTH XUMUYECKOH peakiuu?

25. Kakue (akTopsl BIMSIOT HA CKOPOCTh XUMHUECKOW peakinuu?

26. KakoBa 3aBHCUMOCTh CKOPOCTM XUMHYECKOH peakuuu OT TeMIepaTypbl?
Coopmynupyiire nmpasuino Bant-I'odda.

21. Uro mnpencraBnser coOoi TemIepaTypHblii KOA(POUIMEHT CKOPOCTU
peaknuu? B kakux mnpenenax oH U3MEHSETCS?

28. Karanns. 'oMOreHHBbIN 1 reTepOreHHbI KaTaaus.

29. KakoBbI nipesicTaBieHust 0 MexaHu3Me Katanuza’?

30. Kakue BemecTBa Ha3piBaloT KaTanuzatopamu? C Kakod IENIblO0 HX
UCTIONB3YIOT B XUMUYECKUAX PEAKIUAX?

31 Kakue BeriecTa Ha3pIBalOT IPOMOTOPAMU M MHTHOMTOpaMu Kataiu3za?

32. B yem pasnuna mexxay HeoOpaTUMbIMU U 0OpaTuMbIMU peakuusimu? Kakue
pEaKILUK Ha3bIBAIOT 0OPATUMBIMU?

33. UYro Ha3pIBaeTCs COCTOSIHUEM XUMHYECKoro paBHOBecus? [Ipexparmarorcs m
XMUMUYECKUE PEAKLIUH B COCTOSIHUN PaBHOBECHS?

34. Kakumu  ¢axkTopamm  XapakTepH3yeTcsl  COCTOSHHE  XHMMHYECKOTO
paBHOBeCHsI?

35. Kakue ¢akTops! BIHUSIOT HAa COCTOSTHHE XMMUYECKOTO paBHOBECHS?

36. CoopmynupyiiTe 3akoH JAeiicTBUS Macc Juii OOpaTUMOW XHMHYECKOH
peakIuu.

37. KakoB Qu3nueckuii CMBICT KOHCTaHTBl XHMHUYECKOro paBHoOBecHs? OT

KaKHMX (aKkTOpOB OHA 3aBUCHUT?
38. Coopmynupyiite npasuio Jle larense.
39. KaxoBo BimsiHME KaTanu3aTopa Ha paBHOBECHYIO CUCTEMY?

Bonpocs! a5 yeTHoro onpoca no teme «Pacrsopsl. Peakiuu B BOIHBIX pacTBoOpax»

1. I'omorennsle u  rereporeHHble  cucteMbl. @Pas3pl.  Buael  pacTBOpOB.
PacTtBOpuMOCTS.



2. Uro HazpIBaeTCs KOHIEHTpauuedl pactBopa? J[laiiTe omnpeneneHue MOHSITHIO
«pacTBOpbl». Kakne KOMIOHEHTBI pacTBOpa CYUTAKOTCS pacTBOopuTesneM?  PacTBOpeHHBIM
BEILIECTBOM?

3. ConpBaranmsi. PactBopeHne kak (U3MKO-XUMHUYECKHH Mporecc. TertoBbie
3¢ (deKTH mporecca PaCTBOPCHHMS.

4. Jaiite ompeneneHue MOHATHSIM  «MaccoBasl — JIOJID», «MOJIbHasg  JIOJIS»
pPacTBOPEHHOT'0 BEIIECTBA. YTO TaKoe MOJSIPHOCTh, MOJISIIBHOCTh, HOPMAJILHOCTh pacTBopa’?

5. TemoBbie 3¢ dexTs nporecca pacTBOpeHUSI. Kpucrannoruapartsi.
[TpomexyTouHOE MOJI0KEHHE PACTBOPOB MEXK/Ty BEIIECTBAMHU U CMECSIMHU.

6. 3aBUCHUMOCTh PAaCTBOPUMOCTH OT TEMIIEpaTypbl M JaBieHus. 3akoH ['eHpw.
Huddyszusa. Ocmoc. 3akon Bant-I'odpoda.

7. UYeMm oTnuyaercs JaBl€HHE Iapa pacTBOpa OT JaBlE€HUS Mapa YHUCTOro

pactBoputens? [lpuBenure paznuyabie GOpMYIUPOBKHU 3aKkoHaA Paymst u ero maremaruyeckue
BBIPAKEHUS.

8. B uem oTiinune TemriepaTyp KUIIEHUS U 3aMEp3aHUsl pAaCTBOPOB HEAJIEKTPOJIMTOB
OT TeX K€ BEJIMYUH JJISl YUCThIX PACTBOPUTENEH (HEAIEKTPOIUTOB)?

9. [ToueMy pacTBOpBI KHUCJIOT, OCHOBaHUMW, COJEH HE MNOMYUHSIOTCS 3aKOHAMHU
UJealbHbIX PACTBOPOB?

10. JaiiTe ompenelieHHE HIIEKTPOIUTHYEOCKON — nucconuanuu. KakoB MexaHU3M
3JIEKTPOJINTUYECKON JUCCOLMALINU?

11. UTo npecTaBIsSIFOT CO00H aM(pOTEPHBIC AIMEKTPOIHUTHI (aM(OITUTHI)?

12. Kakue »5eKTponuThl OTHOCITCS K CHJIBHBIM, a Kakue — K crnadbiM? OT Kakux

¢dakTopoB oHa 3aBUCUT? UTO HaA3bIBAE€TCA CTENEHBIO AMCCOLMAIMH d3JeKTposuTta? OT Kakux
(bakTOpoB OHA 3aBUCHUT?

13. B kakmx ciydasx peakinuu oOMeHa B pacTBOpax 3JIEKTPOIUTOB IMPOTEKAOT
PAaKTUYECKU 10 KOHLA?

14. Uro Takoe BopopoaHbli noka3atenb? Kak ero Beruncisator? Kak ¢ nomousio pH
XapaKTepu3yeTcsl peaklusl pacTBOpa: a) Kucias; 0) HelTpanbHas; B) LieaoyHas?

15. IIporonutndeckas teopus. [IpoTonuTnyeckne paBHOBECHS B pacTBOpax.

16. ['eteporennsie paBHOBecus "ocanok-pactBop". [Ipon3BeaeHne pacTBOPUMOCTH.

17. PacTBOprMOCTE  TPYyIHOPAaCTBOPHUMBIX AJIEKTPOJUTOB. YCJIOBHUS OCaXKICHMS
TPYAHOPACTBOPUMBIX BEIIECTB U UX PACTBOPEHMSL.

18. JlaliTe ompejeneHne MOHATUAM «3JIEKTPOOTPULIATENBHOCTEY», «OTHOCUTENIbHAS

AIEKTPOOTPHULIATEIBHOCTEY», «CTENEHb OKUCIEHMs». Kak paccuMTHIBAIOT CTENEHb OKUCICHHS
AJIEMEHTOB B HEUTpaIbHOU Mosekyne? B cioxHoMm none?

19. Kaxkue peakuuy Ha3bIBatOTCSI OKUCIUTENBbHO-BOccTaHOBUTENbHBIMU (OBP)? Uem onn
OTJIMYAIOTCSl OT JPYruxX TUMNOB peakuui? Ha kakue TUNBI MOAPA3IENAIOTCS OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHbIE pEaKIINH?

20. B yem cymHocTh TEOpUN OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIX IPOLIECCOB?

21. Kakue BemiecTBa Ha3bIBalOT OKUCIUTENSMHU, a KaKW€ — BOCCTAHOBHUTEISAMHU?
Kakoii poliecc Ha3bIBalOT OKUCIEHUEM, a KAaKOIl — BOCCTaHOBJIEHUEM?

22. Kak MEHSIOTCS CTENEHM OKMCIEHMS BOCCTAHOBMTENS M OKUCIHTENS B IPOLECCE
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX peakumii? Moxer I OKHUCIIUTEIBHO-
BOCCTaHOBMTEJIBHBIN ITPOLIECC NTPOTEKATh TOJIBKO MEXAY OKHcauTensiMu? Tonbko Mexay
BOCCTAHOBUTEISIMU ?

23. UeMm ompenensitoTcss OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CHOCOOHOCTH
npocteix BeulecTB? Ilome3ysace Ilepmonmueckoit cucremoit snementoB  J[. U
MeHneneeBa, HA30BUTE U3 YUCJIA IPOCTHIX BEIIECTB!

24, a) Ba)KHEUIIIME OKUCIIUTENH;
25. 0) Ba)KHEHIIINE BOCCTAHOBUTEH.
26. HazoBuTe mo 5 TUNHYHBIX OKHUCIWUTEJECH M BOCCTAHOBUTEJIEH M3 UYHCIa

CJIOKHBIX BCIICCTB.



27. ChopmynupyiiTe METO JIEKTPOHHOTO OajlaHca.

28. Kak paccumThIBalOTCSI SKBUBAJICHTHI U SKBHUBAJICHTHBIE MACChl OKHUCITUTEIS
M BOCCTAHOBHUTEIIS?

29. JaiiTe ompeneneHne MOHATHIO «AJICKTPOXUMHUYECKas cucreMay. Kakum oOpazom
MOJIPa3ACISIOT JIEKTPOXUMHUECKUE CUCTEMBI?

30. Uto HazbBaeTca dJeKTpogoMm? Jlaiite omnpeaesieHue MOHATHIO «AJIEKTPOAHBIN
MOTEHIIAAIIY.

31. Uro mpexacraBiser coOOi CTaHIAPTHBIN BOAOPOIHBIN 3eKTpoA? UTo HaszbIBaeTCs

CTaHJAPTHBIM 3JIEKTPOAHBIM NoTeHIManoM? Kakue ycioBusi IPUHATHI B KA4ECTBE CTaHAAPTHBIX?
Kakum 00pazoM BBIUUCIISIOT paBHOBECHBIH MTOTEHIMAN B YCIOBUSX, OTJIMYHBIX OT CTAHAAPTHBIX?
32. Uro npencrasisieT coOO0M rajlbBAaHUUECKUM 2JIEMEHT?
33. Haiite onpenenenue DJIC raipBaHnyeckoro aneMenTa. Kakum o0pa3om BEIYUCIISIOT
O/1C B cTaHapTHBIX yCIOBUAX? B HECTaHAAPTHBIX YCIOBUAX?

Bonpocsl 11 ycTHOro ompoca mo teMe «XumMuuyeckoe paBHoBecue. KoHCTaHTBI
xumunuyeckoro papaopecus. [lpunuun Jle-Illareane»

1. Xumuueckoe paBHOBECHE.

2. KOoHCTaHTBI XUMHYECKOTO pPaBHOBECHUS.

3. KoOHCTaHTBI XWUMHYECKOTO PABHOBECHS, BBIPAXKEHHBIC Yepe3 KOHIICHTPAIHH,
AKTUBHOCTH KOMIIOHEHTOB PaBHOBECHOI CHCTEMBI, CBS3b MEKy HUMHU.

4. BelpaxxeHue JUisi KOHCTAHT paBHOBECHS B CiIyda€ TOMO- M TE€TE€pPOre€HHBIX
paBHOBECHH.

5. 3aK0oH JEHCTBYIOIIMX Macc.

6. CmeleHne XuMUYECKOTO PaBHOBECHS.

7. Ipunuun Jle-UlaTenbe.

8. BnmsHue TemmepaTyphl, AaBI€HHS M KOHIIGHTPALIUM PEareéHTOB Ha XHWMHYECKOe
paBHOBeCHE.

9. 3aBUCUMOCTb KOHCTAHTBI XMMHUYECKOTO PABHOBECHS OT TEMIIEPATYPhI

Bonpocsl pasi yctHoro ompoca no teme «IIporonumrnueckass teopusi. bydepnbie
PacTBOPHLD)

1. Kunkue pactBopbl. CriocoObl BBIpa)KEHUSI COCTaBa pacTBOpa (MaccoBas A0,
MOJISIpHAsi KOHLEHTpalMs, MOJISIpHas KOHIEHTpalus OSKBUBAJIEHTA). OKBUBAIEHT, (hakTop
OKBUBAJICHTHOCTH.

2. OTKIIOHEHHsT pacTBOPOB OT MJI€AIbHOCTH, MpUYMHBL. [loHsATHE 00 aKTHBHOCTH,
KO3 (UILIMEeHTEe aKTUBHOCTHU, MOJIbHOU JIOJIH.
3. OnexkTponuTHyeckass aucconpanusd. Jluccoumanus —cinabbIX  3JEKTPOJIHUTOB.

KoHcTanTa nucconumanuu, CBs3b CO CTEMEHbIO JUCCONMAINK (3aK0oH pa3daBieHus: OCTBAIBIA).
Juccounanus Boasl. BonopoaHslil mokas3ares.

4, Pacuer pH pacTBOpOB CHIIBHBIX U CIa0BIX KUCIOT U OCHOBAHUH.

S. Bydepnsbie pactBopsl, npumepsl, pacuer pH, oobsiacHenune OydepHoro neicraus,
O0ydepHas emkocTh. BydepHble pacTBOpHI B )KUBBIX OpraHU3Max.

6. OcHOBHBIE  TMOJIOKEHUS ~ MpoToduTHYeckod  Teopuum  bpencrena-Jloypw,

COIIPSKECHHBIC IMAPbl KUCJIOT U OCHOBaHHfI, IMPUMCHCHHUEC K pCAKIUAM B BOJJHOM paCTBOPE.

Bonpocsl aasi yctHOoro ompoca mno teme «Peaknum KomiiekcooOpa3oBaHHsI M
OKHCJIUTEIbHO- BOCCTAHOBUTEIbHbIEC PEaAKIIUN.)

1. Kakasg peaknus Ha3bIBa€TCi OKHCIHMTEIBHO-BOCCTAHOBUTENBHOM? YTO Takoe
OKHUCJIUTEb U BOCCTAHOBUTED?
2. OKHUCIATENTbHO-BOCCTAHOBUTEBHBIM TTOTSHITMA, YTO OH xapakrepusyet? Jlaiite

ONpeACICHUC CTAHAAPTHOMY H PCAJIbHOMY OKHCIUTCIBbHO-BOCCTAHOBUTCIIBHOMY IIOTCHIIHUAITY.
VkaxuTe B3aMOCBSI3b MCKIY HUMMU. YPaBHeHI/Ie HepHCTa, IOACHUTE CMBICI BXOAAIINX B HET'O



BenuuuH. Hanmmire ypasrenue HepHera mst conpskeHHBIX peoke-nap: MnOs/Mn?*; Cr,07%
ICr¥*; Fe¥*/Fe?*.

3. Kakue (akTopsl BIMSIOT HAa BEIUYHMHY OKHUCIUTEILHO-BOCCTAHOBUTEIHLHOTO
noteHuMana? Yxkaxure BausHue pH Ha BeIMUKHY 3JIEKTPOJHOTO NOTEHIMAIA.

4, Uto Takoe ragbBaHUYECKUN 3JeMEHT? YCTPONUCTBO rajbBaHUYECKOTO 3JIEMEHTA,
MIPUMEPBL.

o. Pacuer kOHCTaHTHI paBHOBECHs pelOKC-peakiuu. Kakum o0pa3oM 1Mo BEIHYUHE

CTaHJApPTHBIX WJIM peabHBIX MOTEHIMATIOB U KOHCTaHTe paBHOBecusi (Kp) MOXHO cynuTh o
HarpaBJeHUU penokc peakuuu? Kak MOXHO HM3MEHHUTHh HAINPABICHUE OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHOUN pEeaKInu?

6. [Ipupona XxuMUYECKON CBSI3U B KOMIUIEKCHOM coeauHeHuu. [laiite onpenenenue
CJICAYIOIUM TOHATHSAM: KOMIUJIEKCHOE COEAMHEHUE, KOOPJAMHAIIMOHHOE YHWCJIO0, JEHTAaTHOCTh
JUTaHga, MOHO- W TMOJUJACHTATHBIC JIMTaH/Abl, XEJIaTHOE COEIUWHEHHE, BHYTPUKOMILIEKCHOE
coenuHeHue. [IpuBeaure nmpuMepsl.

1. KonuyecTBeHHBIE XapaKTEPUCTUKH YCTOMYMBOCTH KOMIUIEKCHBIX COCIMHEHHM.
TepMonnHaMuyeckas, peanbHasi U yCJIOBHAsi KOHCTaHThl YCTOMYMBOCTH.
8. @DaKTOpPBI, BIUAIOIINE HA YCTOMYNBOCTh KOMIUIEKCHBIX COCIMHEHUM.

Bonpocs! 1is yerHoro onpoca no teme «IIpodoordop. MerpoJiornueckue 0CHOBBI
XHMHUYEeCKOro aHaau3a. TurpuMeTrpuyecKuili aHaIu3»

1. Ot160op TpoO TOMOTEHHOTO W TeTepOTreHHOro cocraBa. CrHOCOOBI TMOyYeHUs
cpenHel mpoObl TBEPIBIX, KUAKUX M razo00pa3Hbix BemiecTB. OCHOBHBIE CIOCOOBI MepeBoja
npoOsI B hopMy, HEOOXOAUMYIO ISl JAHHOTO BHJIA aHAIIN3A.

2. Merponoruueckue OCHOBBI XMMHYECKOro aHanu3a. (CucreMaTuyeckue |
ciydaiiHple norpemHocTH. OCHOBHBIE XapaKTEPUCTUKM METOJAa aHalu3a: IMpaBWIbHOCTb U
BOCIPOU3BOAMMOCTh, KOA(D(PUIIMEHT YyBCTBUTEIBHOCTH, IpeAeN OOHApYKEHUs, HIDKHAS U
BEpXHSS TPAaHUIBI OINpenensieMbIX coiepkanuid. Craructhueckas o00pabOTKa pe3ylbTaToB
A3MEPEHUM.

3. Tutpumerpuueckul  aHamu3. KuciIOTHO-OCHOBHOE  TuUTpoBaHue. Kpuseie
TUTpOBaHUsA. BpiOOp nHAMKaTOpA.

4. KommiekconoMeTpruyeckoe TUTpoBaHWE. MeTaIIIONH INKATOPHI.

S. OKHCIUTENBHO-BOCCTAHOBUTEIBLHOE TUTPOBAHUE. IIepmanranaromerpus.
Nonomerpus.

Bomnpocsl 1i1s ycTtHoro onpoca k reme «lloreHimomerpuyeckue MeTOAbl AHAJTHU3a»

1. Obmas XapaKTepPUCTUKA ANEKTPOXUMHUUECKUX METOJIOB aHaM3a.
DNEeKTpOXUMUYECKUEe siueku. [ampBaHWYecKUd »diaeMeHT. W3mepuTenbHble BJIEKTPOAbl U
JNEKTPOABI CpaBHEHHs. YeM OTIHMYaTCAd HW3MEPUTEIBbHBIE JJIEKTPOABI OT JJIEKTPOAOB
CpPaBHEHUS; IPUBEIUTE MPUMEPBHIL.

2. Meramnuueckue 3JIeKTpoAbl NEPBOro M BTOporo poxaa. IlpuBegure npumepsl.
Hanmumure ypaBHEeHUs peakiiuii, MPOTEKAOIINX Ha XJIOPCEPEOPSTHOM U CepeOPSTHOM DIIEKTPOIaxX
Y ypaBHeHMs HepHcTa, ONKMCBHIBAKOIIME TOTEHIUAIIBI ATUX JJIEKTPOIOB.

3. Knaccudukanus noHOCEIEKTUBHBIX 3JEKTPOA0B. CTEKIIIHHBIE 3JEKTPOIbI.

4. CymHocTs MeToAa mnpsiMod  moreHiuoMeTpuu. (CrnocoObl  mepexoja OT
AQHAIUTUYECKOTO CUTHAJIa K KOHIEHTPALIUH.

5. [Torennomerpuueckoe TuTpoBaHue. CrocoObl ONpeneneHnss KOHEYHONH TOYKH

TUTPOBAHUA. B xakux KoopJuHaTaXx MOXHO IIOCTPOUTH KPHBYIO IOTCHIOHUOMETPUYCCKOTO

TUTPOBAHUA. Kaxkne QJICKTPOAbI HNPUMCHAKOT B Ka4CCTBC HU3SMCPHUTCIBHLIX H JJICKTPOJOB

CpaBHCHHA B METOAAaX KUCJIOTHO-OCHOBHOT'O U OKHCIIUTCIbHO-BOCCTAHOBUTCIIBHOI'O TUTPOBAHUS.
6. HpI/IMCHCHI/Ie MNOTCHIIUOMETPHUYICCKUX MCTOAOB JIsI aHAJIN3a ITOYBbI, BOABI.

BOHPOCLI IJISA YCTHOT'0 OImpoca K TeMe «CneKTpoacormqecxne METO0/bI AHAJIN3Aa)»



1. OcHOBHBICE THINBI B3aWMOJCHCTBHS BEIIECTBA C U3IYyYECHUEM: DMUCCHS,
noriouieHue. Knaccudukanus cnekTpocKOMUYecKuX METO/10B.

2. Cnexktpel aromoB. OcCHOBHbIE U  BO30YXIEHHBIE  COCTOSIHHSI ~ aTOMOB.
DHepreruyeckue nepexobl. CeKTpbl MOJIEKYIT; UX OCOOCHHOCTH.

3. BsammopelcTBHE ~ SJEKTPOMAarHMUTHOTO  M3JIYy4eHHS  C  BEUIECTBOM B
yiIbTpaduoeToBOM W BHAMMOW oOnacTsax crnekrpa. 3akoH byrepa — JlamGepra — bepa.
PazmepHocTh MoOssipHOTO KO3((HIIMEHTa TOMIOMmEHUs, ero (Gpu3ndeckuii cMbici. DakTopwl,
BIUSIOUIME HA MOJISIpHBIM Kod(duiueHT mnorjouieHus. CBsi3b aHATUTHYECKOIO CHUTHAJA C
KOHIICHTPALUEH ONpeaesieMOro COSTMHEHHS.

4. Crmoco0pl mepexoja OT AaHAJIUTUYECKOI'O0 CHUTHala K KOHLEHTpauuu (MEeTon
IpagyupOBOYHOTO rpaduka, METo I 100aBOK).

5. CrnocoObl MOHOXpOMATHU3AIMK 3JIEKTPOMAarHUTHOrO u3inydeHus. [IpuHuunuanpHas
cxeMa (pOTOIIEKTPOKOIOPUMETPA U CIIEKTPOPOTOMETPA.

6. Ilpumenenue crnekTpodhOTOMETpUU

Bomnpocs! st yctHOTO onpoca k paszaeny 13

1. Kak MOXHO OompeieIuTh CTPOCHHE CITUPTOB?

2. Kakum 00pazomM MOKHO OOHApYKUTh HAJIMYWE BOJBI B CIIUTPAX?

3. Hanmummre obpa3zoBanue riuinepaTta meau. [lodyemy Takue coeJMHEHHs Ha3bIBAIOTCA
XeJIaTHIMU?

4. HanummTe peakiuuy OKUCIEHUS CITUPTOB.

5. CpaBHUTE KHCIIOTHBIE CBOWCTBA CIIUPTOB U (DEHOJIOB.

6. Kakue xauecTBeHHbIE peakliy Ha ()eHOJIbI BbI 3HaeTe?

7. Hannmmre peakuuio HUTPOBaHUS (eHOIa.

Bomnpocer 11t yctHOrO onpoca k pazzneny 14

1. Hanummure peakuuio cepeOpsiHOro 3epkaia. Berynaroor iu B JaHHYIO PEaKIMIo
keToHbl? Kakum ere cnocoOoM MOTYT ObITh OKHCIIEHBI aJlbJIeT U IbI?

2. KakuM 00pa3oM MOKHO MOJIyYUTh alleTOH B JJAOOPAaTOPHBIX YCIOBUAX?

3. Kakne xauecTBEHHBIE pEaKIK Ha alleTOH BbI 3HaeTe?

4. Peakuiuu, XapakTepHbIe JJI5 allbAECTHIHON Ipymbl?

5. CiocoObl MOTy4eHHsI KETOHOB?

Bomnpocs! qy1s yctHOTO onpoca K pazaeny 15

1. Ctpoenue kapOOKCUIBHON TPYHIIbI U KapOOKCHIIaT-aHUOHA.

2.3aBHCHMOCTb CHJIBI KHCIIOTBI OT CTPYKTYpPbl OPraHUYECKO MOJIEKYIIbI.

3. Peaknust srepuduranyuy u nepedTepruPpuKaIim.

4. CriocoObl NOTy4YeHHsI aMUI0B KapOOHOBBIX KHUCIIOT M X CBOWCTBA.

5. PeakuronHast cnocoOHOCTh aHTUIPUIOB U XJIOPAHTUIPHUIOB KAPOOHOBBIX KUCIIOT.

Bomnpocs! 1151 yctHOTO omnpoca k pazgeny 17

1. Knaccuduxanus yrieBoaos.

2. Kompyaro-miermHast TayTOMEpHsL.

3. [Ipoexnonnsie popmynsl Purepa u Xeyopca.

4. Onuro- ¥ noyuvcaxapuisl

5. BoccranasnuBaroliye U He BOCCTaHABIIMBAIOIINE caxapa.
6. OCHOBHBIC peaKIInH, XapaKTEPHBIC IS YTIIEBOIOB.

7. CriocoObl ruIpoIIH3a MoJIMcaxapuoB.

Bomnpocs! 1151 ycTHOTO ompoca K paszaeny 18



1. Kak mpoucxoauno pa3BUTHE MPEICTABICHUNA O CTPOCHHUHM PACTBOPOB 3JEKTPOJUTOB

(T.I'potryc, M.®apaneii, C.Appenuyc)?
2. IlosicHuTE OCHOBHBIE TOJIOXKEHUSI TEOPUU AppeHHyca.
3. Urto Takoe uaeanbHbI pacTBOp?

Bomnpocsl q1s yctHOTO onpoca Ne 19

4. ITpaBuiia 3a1IMCH OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUA?

Bomnpocsl 1151 yctHOTO ompoca Ne 20

5. IIpaBuiia 3anucy rajJbBaHUYECKOrO JIEMEHTa?

6. YpaBuenue HepHcra /1t BOIOPOIHOTO AJIEKTPOJA.
7. YpaBHenue HepHcra 115 DIEKTPOJOB IIEPBOTO poOJa.
8. YpaBuenue HepHcTa a1 371€KTpO10B BTOPOTO POJa.
9. Ilpumep 351€KTPOAOB NIEPBOrO, BTOPOro poja?

10. Kakue emé€ Tumsl 3JIeKTPOJOB CYLIECTBYOT?

Bonpocs! qi1s yetHoro onpoca Ne 21

11. Yo Takoe MOHHBIN 00MeH?

12. Yro takoe muddy3noOHHBIN MOTSHIITAI?

13. Yro Takoe MeMOpaHHBII MOTEHIHAI?

14. Oprannueckue MeMOpaHbl: CTPYKTypa U (PyHKITUH.

Kpurepuu onieHKH yCTHOTO 0ONpoca

y4eOHHUKOB;
2) HaMM4YME JOCTATOYHOTO KOJWYECTBA HECYIIECTBEHHBIX WITH

OHHOﬁ-HBYX CYHICCTBCHHBIX OIIIMOOK B OIPCACIICHUN MOHATUU U

Kpurepun Ouenka YpoBeHnsb
1) nonHOE pacKpbITHE BOIIPOCA; «OTJINYHO» | TIOBBIIIEH
2) yka3aHue TOYHBIX Ha3BaHUM U OIPEJICIICHHUI; HBIN
3) npaBunbHas GOPMYyIUPOBKA MOHATUN U KaTETOPUL; (mponBuH
4)  caMOCTOSITEIBHOCTH ~ OTBETa, YMEHHE  BBOJIUTH U YTBIN)
UCIIOJIb30BaTh COOCTBEHHBIE KJIACCH(PHUKAIMU U KBATU(UKALIH, YPOBEHb
aHaM3UpoOBaTh U JIeNaTh  COOCTBEHHBIE  BBIBOJBI IO
paccMaTpuBaeMoi TeMe;
5) WucCHosib30BaHUE JOMOJHUTEIBHON JIMTEpaTypbl M HHBIX
MaTepHaoB U Jp.
1) HemocTaToyHO TONHOE, 10 MHEHHIO TIPETOAaBaTeNs, | «XOpOomo» | 0a30BbIH
PacKpbITHE TEMBI, YPOBEHB
2) HecyUIeCTBEHHbIE OLIMOKM B ONPENEICHUH MOHATUH W
KaTeropul W T. M., KapAMHAJIBHO HE MEHSIOUIMX CYTh
U3JI0KEHHUS;
3) ucnosabp30BaHUE ycTapeBIIeH yuyeOHOM JIUTEpaTyphl U IPYTUX
UCTOYHUKOB.
1) otBer oTpaxkaer oOmee HampaBIEHHE H3JIOKEHUS | «yJOBIETBO | HOPOTOBHI
JeKIIMOHHOTO  MaTepualla ¥  MaTephajga COBPEMEHHBIX | PUTENBHO» | W YpOBEHBb




KAaTeropyuu U T. I1.;

3) ucnosap30BaHUE yCTAapeBIIEH yueOHOM IUTEPaTYphl U IPYTUX
UCTOYHUKOB,;

4) HecmocoOHOCTH  OCBETUTh  MPOOJEMATUKY  y4eOHOM

JTUCIUTIIIUHBI U JIP.

4.1.2 KoHTpoJibHbIE padOTHI

KonTtpouabnas pa6ora k pasgeny 10
BapuanTt 1
1. B 4yeM 3aKii04aloTCsl OCHOBHBIE ITOJIOKCHUSI TEOPHH XUMHYECKOTO CTpoeHHs A. M.

Bbytneposa?
2. Ompepenute TUN TUOpUAM3AUHU YyKa3zaHHOro aroma. Kakyio KoHurypamuwo OH
nmeet?
/\
H;C——C——CHj4 /: - _ _
4 0=—C=—0 CHy—CH,—CHj

CH,
3. Kakue anextpoHHble 3(D(eKThl MposBIsSeT ykazaHHbIA atoMm (rpymma)? [lokaxure
nerictBrue 3pPEKTOB CTpPEIIKaMHU.

CH,
HsC——C——CF; CH;—CH=—CH—NO,
CH;
Jaiite ompeneneHue M KpPaTKyl0 XapaKTEPUCTUKY HM3BECTHBIM BaM 3JIEKTPOHHBIM
s dexram.
Bapmuanr 2
1. B 4yem 3axiro4aroTcs OCHOBHBIE ITOJIOKEHMSI TEOPUU XMMHYECKOTO cTpoeHus A. M.
bytneposa?
2. Ompepenute TUN TUOPUAM3ALMU YyKa3zaHHOro aroma. Kakyroo KoH(uUrypamuio OH
umeer?
CHs
CH3_C_CH3
CHs

3. Kakue snexktpoHHble 3(PQeKThl NMposBISEeT yKazaHHbI atoMm (rpymma)? [lokaxure
nerctBre YPPEKTOB CTPEIKaMHU.

OH Br

CH3_CH_CH3

JlaliTe omnpeneneHre W KPAaTKyK) XapaKTEPUCTUKY M3BECTHBIM BaM 3JIEKTPOHHBIM
apdexTam.



Bapuanr 3
1. B 4yem 3axiro4aroTcs OCHOBHBIE IOJIOKEHMSI TEOPUU XUMHUYECKOro crpoeHus A. M.

bytneposa?

2. Ompepenute THN TUOPUAM3AIMU yKa3zaHHOro aroma. Kakyio KoH(UTryparuio OH
nuMeeT?

H,C=——=C=—=CH, CHz—CH=—CH—CHj

N

3. Kakue anexkTpoHHble 3¢ (dEeKThl MpOsBIAET yKa3zaHHbIM aTom (rpymma)? Ilokaxure

neiictBue 3pPEeKTOB CTpEIKaMH.
NO,

CH;—CH,—MgBr

JlaliTe ompenencHHEe M KPATKYK) XapaKTePUCTUKY W3BECTHBIM BaM AJIEKTPOHHBIM
s dexram.

Bapuanr 4

1. B yem 3axiro4aroTcs OCHOBHBIE IOJIOKEHMSI TEOPUU XUMHUYECKOro crpoeHus A. M.
Bbytneposa?

2. Omnpenenute TUN TUOpPUAM3ALUM YKazaHHOro artoma. Kakyio KOH(UIypaluio OH
nmeer?

) ~ A

3. Kakue snextpoHHble 3()(eKThl MposBIsAeT yka3zaHHbIH atom (rpymmna)? Ilokaxure

neiictBue 3(pPeKToB CTpeNKaMH.
CH;,

CH3_CH2_CH2_F
Z[aﬁTe OMMPEACIICHUEC W KPATKYHO XAPAKTCPUCTHUKY MH3BCCTHBIM BaM 3JICKTPOHHBIM

s dexTam.

KonTtpoabHnas pa6ora k pasaeny 11
[lepeuenp koMIeTeHIMI (YaCTH KOMIETEHIIMH), TPOBEPSEMBIX OIIEHOYHBIM CPEICTBOM:
OK-7, OIIK-2

Bapuant Ne 1
1. HazoBuTe crneayromme COeqUHEHNS 10 CUCTEMAaTHYECKOM HOMEHKIIATYpeE:



CH3 CH3

CHs HaC. H,C——CHj
HsC——C——CHj, /C:C< H3C—C:C—C|)—CH3
CHs HsC CH, CH, HsC CHs
2. N3006pasute CTpyKTYphl COCTUHECHH:
3,5-numermiiokTay OyramueHn-1,2 3,3-mudTmirekcun-1
reKCaMeTHIIOEH30IT

3. IlomyunTe HUTPOOEH30II U3 AlIETUIICHA, HE TIOJIB3YACh IPYTMMU OPTaHUYECKUMHU peareHTaMu

H,0 2 H, Br,
CaCy ———» A ——» B —» C

4, Pd hv

Br2

> ?

FeBry
S.
Bapuant Ne 2

1. HazoBuTe cienyronme COeIMHEHHS TI0 CUCTEMAaTUUeCKOM HOMEHKIIAType:
CH3 CHj
N -

CH
CHj CH,=CH CH, CHs
CH3—CH—CH—CH—CH;  CH3—CH—CH,—CH,—CH
CHs CH, CH, CHs CHs
2. 300pa3ute CTPYKTYphI COCAMHEHUIA:
2,5,8-TpuMeTHIIHOHAH UKIO0yTEH 3-MmeTmirekcaguen-1,5  m-

HUTPOITHIIOEH301
3. IlomyunTe GEH30J U3 STUIICHA, HE TIOJB3YSCh IPYTUMU OPTaHUYECKUMHU peareHTaMu

1200°C Cakr Cl,
CHH ——> A ———» B —» C
4 ‘3 H2 6500C A1C13
COOH
Br2
— ?

FeBr;
S.
Bapuant Ne 3

1. HazoBuTe crneayromue COeUHEHHs 0 CUCTEMAaTHYeCKOM HOMEHKIIAaType:



H3C

CH, CH, CHy CH; o
~ 3
chy” ¢ cw,
CH, | CH=C—CH—CH—CH
CH, c CH,
~ / ~N e
CHj CH3 CHs

CHj

2. N300pasuTte CTpyKTYphl COCTUHECHHI:

2,2,3,4,4-teHTaMeTUIIIIEHTaH nereH-1 3-MeTmnOyTun-1 MeTa-
JTUU30TPONIIIOCH30T
3. MomyuuTeOyTaH U3 3TUIICHA, HE TIOJB3YSCh IPYTUMU OPTAHUYECKUMU peareHTaMu
Na Pd H,0
CH;Bf ——> A ——» B ———» C
-2 HZ H 2+
4. g
CH,
Br2
— = ?
hv
5.
Bapuant Ne 4

1. HazoBuTte CJICAYIOUC COCANHCHUS 10 CHCTEMaTHUECKOM HOMCHKIJIATypeE:

CHj;

CH,

CH;
HsC CH CH
CH,—CH—CH; CH, CHs 8 e 2 Z\CH
Lo Su—e=c—off 3 3
CHz CH; CH,—CH,—CH, / = \
| CHj

CHs
CH3—CH,—CH,—CH,—CH,

2. N300pa3ute CTpYKTYpbl COETUHEHUH:

n300yTaH 3-MeTHII-5-U30MPONUIOKTEH-2 nuKiorekcaauen-1,3 2,6-
JTUHUTPOMETHIIOCH30IT
3. [lomyuuTe 3TaH U3 MeTaHa, HE TIOJB3YACH APYTUMHU OPTraHUYECKUMU pPeareHTaMu
KOH Br, 2 KOH
CH3-CHy-CH,—Br = A B —C
" C,H;OH C,Hs0H
NO,
HNO,
> 2

H,S0,

5.

KourpoJabsHnas paéora k pazaeay 12, 13

[lepeuenp koMIeTeHIMI (YaCTH KOMIIETEHIMH), TPOBEPSEMBIX OLEHOYHBIM CPEICTBOM:

OK-7, OIIK-2

Bapmuanr 1
1. laiiTe Ha3BaHMsI CIAEAYIOLUIUM COEAMHEHUSAM:



CHj;

OH o o
OH \\ //
CH3—CH——C—CHy C—CH,—CH,—C 0
CH; CHs - H H
2. N300pa3ute CTpyKTypHbIE (HOPMYJIIbI COCAMHEHUI:
H-TENTaHOJI 3-TUPOKCU-3-METUIINIEHTaHAIIb
H-HATPOPEHOI 2,4-TUMEeTHIIUKIONEHTaHOH-3

3. ITomyuuTe 3TaHaNb U3 3TUJICHA.
4. OcyniecTBUTE LEMOYKY TPEBPAILICHUI:

Br, KOH CrO; 1.C¢HsMgBr
C2H6 _— A _» B ——M8 » C —48M8M8M8M8Mm™» D
hv H,O pyridine 2.H,0
Bapuanr 2
1. JlaiiTe Ha3BaHUS CIAEAYIOIIUM COCAUHEHHSIM:
O
OH OH CHj /
Vi 4
CH3—C—CHj CH3—C—CH2—C<
H
Br CHj HsC
CoHs
2. N300pa3ute CTpyKTypHBbIE (HOPMYIIBI COCAMHEHUI:
sraHanon-1,2 OeH3aILIET U
M-OpombeHon [IUKJIONEHTaHOH

3. Ilonyuute denon u3 6eHzona.
4. Ocy1ecTBUTE LETOYKY MPEeBPAICHUI:

Cl, exc. NaOH CH;Br HNO;
C¢Hg ——» A ——» B ———» C ——» D+E
A1C13 3500C
Bapmuanr 3

1. I[aﬁTe Ha3BaHUA CICAYIOIIHUM COCANHCHUAM:

OH (|:H3 o
() @[ T R N
NO, H CHy O

2. N306pa3ute cTpyKTypHbIE GOPMYJIIbI COETNHEHUN!

nponeH-2-oin-1 4-nUKIONPONHIOYyTaHATb
n-MeTuiI(eHo MeTHII(HEHUITKETOH

3. Ilonyuute OyTaHon-2 U3 H-OyTaHoIA.

4. OcylecTBUTE LIETIOYKY NPEBPALLICHUN:



H,0 CrO; 1.C,HsMgBr H"
CGHy —— > A ——» B ———» C ——» D
H* H,SO, 2.H,0 A

Bapmuanr 4
1. JlaiiTe Ha3BaHUSI CICAYIOIIMM COCUHECHUSIM:
(0]

C
7 ﬁ
—CH—C|H CH; \©/ ©/ C—CH,—CH;,

2. N300pa3ute CTPyKTYpHBIC (I)opMyJILI COCIMHCHUI:

TpeT-OyTaHo IPOTaH N AITh
3,5-numeTundenon 3-6poMOyTaHOH-2
3. [lomyuuTe npormeH U3 aleToHa.

4. OCyI1ecTBUTE LIETIOYKY MPEBPALICHUMN:

|| NaBH, H* iso-C3H;0H exc. HI
C > A ——>» B —» C ——» D
PN H', A
HsC CH, A ,

KounrtpoJsbHas padora k pa3neay 14, 15
[lepeuens koMIIeTEHIMI (YaCTH KOMIETEHIIMH), TPOBEPSEMBIX OIICHOYHBIM CPEICTBOM:
OK-7, OIIK-2

Bapmuanr 1
1. Ha3oBuTte 1o cucteMaTH4ecKoi HOMEHKJIAType:

NH, 0 0 //O CH,
H3C—C—C// CH3—CH2—CH—C// C CH;—NH—CH

LN \

CH,  OH CHy—CH,  O—CHs NH, CHs

2. N300pa3ute CTPYKTYphI CIAETYIOUUX COSIUHEHUI:

TpCT'6YTI/IJ'IaMI/IH; STUWIIPOIIAaHOAT, O-aMHWHOTI'CKCAHOBAS KHUCJIOTA, 6CH3OI/IJ'IXJ'IOpI/II[

cl, NH; CHsl
3. C6H6 —> A —_— > B —»
AICl, p, T

4. Kak W3 YKCYCHOW KHCJIOTBHI TIOJYYHThH TIUIMH, HE HCIONB3YS IPYTUX OPTraHHYECKUX
peareHToB?

Bapmuanr 2



1. Ha3zoBuTe no cucreMaTnueckoil HOMEHKIIAType:

CH,—CH 0 HsC (o} 0
S / N/ 4
>)H2—CH3 Cl HoN OH O——CsHs

2. N306pa3ute CTpYKTYphI CIEAYIOLUX COSTUHEHUN:

FeKCUIaleTar; amMuJl 2-XJOpOCH30WHOW KHCIIOTHI; 4-aMuHOOCH30MHAsT KHUCIIOTA;
MeTWI(QeHIIIaMUH
H,O, T SocCl, NH,
CH3COOC2H5 — > A ——» B —» _C
- C,H-OH -SO, -HClI

3. Kak usnpomnanosia moixy4uTh MPOMUIIPONAHOAT, HE UCIOB3Ys APYTUX OPTaHUUYECKUX
peareHToB?

Bapuant 3

1. Ha3zoBuTe 110 cCHCTEMaTHYECKOH HOMCHKIJIATYypE:

O
NH2_CHz_CHz_CH_CHz_CHz'COOH //
HoN OH HCOOCH; H,C—C
CHs NH,

2. N300pa3ute CTPYKTYphI CAECTYIOUUX COSIUHEHUI:

3-aMHHOOYTaHOBAs KMCIIOTA; JUH3OMPONIIAMHIH; AaleTHIXJIOPUA; STUiIhopMuaT

Clp 2 NH3 HCI

4, Kax w3 wmeraBepagenydants TpumEtunamun, He -Wowehbsys npyrux oprammueckmx
peareHToB?

Bapmuanr 4

1. Ha3oBuTe 110 CHCTEMAaTHYECKOU HOMCHKIJIATYypeE:

HoN
CH3 0 (@]
N(CH3)3 COOH H;C—C——=C CH3;—CH,—CH,—C
CHs, O——CHj3 Cl

CHs

2. N300pa3urte CTPYKTYpHI CIAECTYIOIUX COSIMHEHUI:
JU(H-OyTUI)aMUH: TJUIMH; aleTaMHJ; MPONHJIIpPONaHoar



KMnO,, PCls is0-C4H,OH
3. CoHOH ———» A ———» B ———» _C
H* -HCI

4. Kak W3 9STaHoNa TOJYYUTh ALECTWIXJIOPUA, HE HCHOJb3Yyd APYrUX OpPraHUuYeCKHUX
peareHToB?

Kpurepun onieHKH KOHTPOJIbHBIX padoT:

Kpurepun Ouenka YpoBeHb
[IpaBunbHO pemieHsl Bce TpU 3afaddl (B | «OTJIMYHO» HOBBIIICHHBIN
peLIeHUAX MOXET IIPUCYTCTBOBATh (IpoABUHYTHIN)
HEeOO0JIbIIIOE YNCIO HETOUYHOCTEN, HE HOCSIIMX YPOBEHB

MPUHIUIINAILHOTO XapaKTepa).

[IpaBuwiibHO pelieHbl ABE 3aJaud, TPEThS | «XOPOLIO» 0a30BbIif ypOBEHb
3ajjaya pelleHa He MOJIHOCThIO (B PEeLeHMSIX
MOJKET INPUCYTCTBOBAaTh HEOOJIBIIOE YHCIO
HETOYHOCTEH, HE HOCSIIIIUX
OPUHIUIHAIBHOTO XapaKTepa).

IIpaBunpHO pemeHsl TOJIBKO JIBE 3a/ayd, | «yJOBJIETBOPHUTEIBHO» IIOPOTr'OBBIA YPOBEHb
TPEThsI HE PEIlIEHA IOJIHOCTHIO (B PEIICHUAX
MOJKET IPUCYTCTBOBaTb HEOOJBIIOE YHCIIO
HETOYHOCTEH, HE HOCSIILIUX
OPUHIUIHAIBHOTO XapaKTepa).

HpaBI/IJ'ILHO peUIeHO MEHEC [ABYX 3a1a4 1100 CHEYHNOBJICTBOPUTCIIBHO» | MCHECC 50%, YPOBCHDb HE

HE pelleHa HU OJIHA. chopMupoBaH

4.1. 3 JIadbopaTopHbie padboThI

Cemectp 1

JlaboparopHas padora Nel «OmpezneneHue TemaoBbIX d(PPEKTOB XUMUUECKUX DPEaAKIIHA
(TEemI0ThI HEUTpAIU3AlUU, TETIOTHI THIPATALINH )»

JlaGoparopHasi pabota Ne2 "DnekTponutuueckas aucconuanus. KHCIOTHO-OCHOBHBIE
paBHOBECHsI B BOJHBIX pacTBopax cosel. I'maponus coneit. Onpenenenne pH".

JIaGoparopHas pabota Ne3"Xumus snemenrton IV-A, V-A, VI-A rpynn”

Jlaboparophas padota Ned "Xumus d-snmemenrtos (Cr, Mn, Fe, Co, Ni)"

Cemectp 2

JIaGoparophas pabota Ne 1

B3BemuBanmne 1 MaTemMaTu4eckasi 00padoTKa pe3yJIbTaTOB M3MepPEeHHMIA.

B3BemuBanue, o6paboTka U INpeacTaBlIeHHE pe3yiabTaToB. Ha mepBom stame nro6oro
U3MEpPEHUS] IPOBOAST CTaHJAPTHYIO MPOLEAYPY, COCTOSALIYIO B KOHTPOJE U UCKIOYEHHH (TIPU
HE00XO0IMMOCTH) aJ/IMTUBHON U MYJIbTUIIJIMKATUBHOM CUCTEMAaTHUECKOM MOTPEITHOCTH.

Xon paboThI:

1. O3HaKOMUTBCS C YCTPOHUCTBOM M MPHUHIMIIOM pabOThl paBHOIUIEYMX aHATUTHYECKHX
BECOB.

2. BxirouuTh aHaNUTUYECKHE BEChl IyTEM MOBOPOTAa pbIYAXKKA JUISl BKJIIOYEHHUS
(uKcaTopa U3MEPUTEIBHOTO MEXaHu3Ma. B 3ToM ciydae 0ocBOOOXKIAIOTCS IJICUYH BECOB, M OHU
YCTaHaBIIMBAIOTCS HAa U3MEPUTENBbHON npu3Me. M3mepuTenbHbIN pedTep 10JKeH ObITh BKIIIOYEH,
Y IIKaJIa JOJHKHA OCBEIATHCS JIAMIIOYKOM.

3. YcTaHOBUTH HOJIb NOBOPOTOM IpuBoja peirepa. [Ipocineantp, 4Tobbl Ha NMpaBOM
IUlede BECOB Ha IIKaJlle pa3HOBECOB ObUIM BBICTABICHBI HYJIH. B 3TOM ciydae MCKIOYaeTcs




aJIUTUBHAS MTOTPEIIHOCTbD.

4. He BmIKITIOYAss BECOB, MOMECTUTHh Ha mpaBoe Iuiedo rpy3 10 Mr u3 marasmHa
pa3zHoBecoB. [Ipu 3ToM 1IKana pedTepa NPUXOIUT B JIBHIKEHHE U JOJIKHA OTKJIOHUTHCS Ha 10 mr
C MOTrPEIIHOCTHIO, HE MPEBBIIIAIONIEH HEUCKIIOUEHHYI0 CUCTEMATUYECKYIO IOTPEIIHOCTh BECOB,
KOTOPYIO OIPENENSIIOT, UCIOIb3Ysl MUHUMAIbHOE JACIICHHE LIKalbl perrepa. Ecnu npesslinaer,
TO 3TO CBHUJAETENICTBYET O HAJIUMYMHM MYJbTUIUIMKATUBHON NOrpemHOCTU. VckimtoueHue 3Toi
MOTPELIHOCTH IPOU3BOJIAT, UCIIOJIb3Ys BEPTUKAIbHBIM KOPPEKTUPYIOIIMM I'PY3UK, OTBEYArOLIUI
3a ko3¢ ¢unueHT ycwieHus mkanbl. [Ipu ygaunoil koppekuuu yOuparoT pazHoBec 10 mr c
[IPaBOTO IUIe4a W IPOBEPSIOT HOJb IO peuTepy. B ciaydae cMmelieHus HOMS ITOBTOPSIIOT
orepaiuu, MOCTENeHHO MPUOINKASICH K JOIMYCTUMOM MOrPEHIHOCTH.

5. IIpoBeneHne FOCTUPOBKU M T'PaLyHpPOBKM LIKalbl TEXHOXMMHYECKHUX BecoB. [Ilkamy
BECOB TPaAyHPYIOT, HCTIOIB3Ys Habop pazHoBecoB 10-500 mr. I[TomydaroT 4 TOUYKK 3aBUCUMOCTH
KOJIMYECTBA JEJICHUN IIKaJIbl OT Macchl. lloyaras mikany JMHEHHOM, ONPENENSIIOT 3aBUCUMOCTh
yucia JACJIEHUM IIKadbl OT MAacChl C MOMOLIBI0 METO/a HAaUMEHbLIMX KBaapaToB. Mcmosb3ys
MIOJIYYEHHYIO 3aBHUCUMOCTb, OIPEIEISIOT HEUCKIIOYEHHYI0 CUCTEMATUYECKYIO IIOIPEIIHOCTh
TEXHOXUMHYECKUX BECOB.

6. B3pemmBanue nmpeaMeTa HEM3BECTHON MacChl Ha aHAJTUTHUECKUX U TEXHOXUMHUECKUX
Becax. [Ipom3BecTu B3BeIIMBaHUE 5 pa3 HA AHAJUTUYECKUX M 3 pa3a HAa TEXHOXUMHUYECKHX
BECaX.

7. TlomydyeHHBII MaccHB MJaHHBIX 00pa0OTaTh METPOJOTHYECKH, BKJIIOYAs, MPHU
HEOOXOJMMOCTH, M CTaTUCTHYECKYIO OOpabOTKy Ui BBIYMCICHHS CpEJIHEro 3HAYCHHS,
mucnepcuun, CKO, mpomaxos, onpezenenus kBaHTuiIs CThIOJIEHTa U HAXOXKACHUS aOCOTIOTHOM U
OTHOCHUTEJIbHOM MOrPENIHOCTH B3BEILIMBAHUS.

8. CpaBHUTH CIy4YyalHYIO IOIPEIIHOCTh C HEUCKIIOUEHHOW CHCTEeMAaTHYeCKOW M IO
IIpaBUJIaM CJIOKEHUSI OIIMOOK IPEICTaBUTh PE3yJIbTaThl B3BELIMBAHUS.

9. TlpoBecTH NATHKPATHOE B3BELIMBAHUE MPEIMETa HAa BBICOKOTOUHBIX 3JIEKTPOHHBIX
BECaX, ONPEIEIUTh JUCKPETHOCTh W HEHUCKIIOYEHHYIO CHUCTEMATUYECKYIO IIOIPEIIHOCTh
nu(ppoBOM IMIKANBl AJIEKTPOHHBIX BecoB. (OpaboTaTh pe3ynbTaTbl METPOJOTHYECKH U
IPEJICTaBUTh PE3YIbTATHl U3MEPEHHUS.

10. ITpoBepuTh BOCIPOM3BOAUMOCTD PE3YJIbTATOB U3MEPEHUH.

JIaGoparophas pabota Ne2

3aBHCUMOCTb CKOPOCTHM XHMHYECKHUX pPeaKluil 0T KOHIEHTPAalWH BelecTB M OT
TeMIepaTyphbl.

CkopocTh MpOTEKaHUs PEeaKIUU MEXIy pacTBOpaMH THOCYyJb(paTa HaTpus U CEpHOM
KHUCTIOTHI TIPAKTHYECKH MOXHO OIpeNeInTh, (GUKCUPYS BpeMs OT Hayala CIMBAaHUS PacTBOPOB
peareHToB /10 Hayajia MOSBICHUS 0CaJKa cepbl (IOMYTHEHUS pacTBOPA).

Na2S,03 + H2S04 — NaxS04 + H20 + SOz + S

a.) 3aBHCMMOCTh CKOPOCTH PeaKIuM OT KOHLIEHTPAlU¥ pearMpyroiimMx BemecTs. B
COOTBETCTBUU C JIaHHBIMU TaONUIBI 1, B TpU TpaayHpoBaHHBIE MPOOUpPKHU HanedTe 1, 2 u 3 M
pactBopa THOCyb(haTa HaTpus. 3aTeM B MEPBYIO MPOOUPKY JA00aBbTEe 2MJI JUCTHILTUPOBAHHOM
BOJIbI, 2 BO BTOPYIO | MJI BOJIBI.

Tabruya 1.

Howmep O6Bem, M YcnoBHas Bpems YcnosHas

IPOOHUPKHU NazS203 H-0 KOHIIEHTPAITUS TOSIBJICHUSI CKOPOCTh
Na2S20s3, Cepbl, peakiuuu,
Cycn. (T), C (V = 1/T), C-1

1 1,0 2,0 1

2 2,0 1,0 2

3 3,0 - 3

Takum o0pa3oM, B Tpex mnpoOupkax OyayT HaXOAMTHCS PacTBOPbI THOCYJIb(aTa
pa3IMYHON KOHIEHTpalMu. B Kaxayio 3 mpoOHpok mooyepeaHo jo0aBbTe 1mo 1 mil cepHoO



KHCJIOTHI ¥ OIpEJeNIuTe BpeMs 10 Hayalla IOMYTHEHUs pacTBopa. Ha ocHOBaHMHU MOTY4EeHHBIX
JAHHBIX 3aMOJHUTE Tabnuny 1.

Ha ocHOBaHMM TOJNYyYEHHBIX MJAHHBIX MOCTPOHTE TpaduK 3aBUCUMOCTH CKOpPOCTH
peakuuu oT KoHIeHTpauu NaS>03 (1o ocu abcmuce — ycimoBHas KOHLIEHTpAIUs THOCY Ib(dara
HaTpusd Cycp, O OCH OpPAMHAT — YCJIOBHasg cKopocTh peakuuu V. Crenaiite BbIBOA O
3aBHCHUMOCTH CKOPOCTHU PEAKIMH OT KOHIIEHTPAIMU THOCYNIb(aTa HaTpHUsL.

0.) 3aBHCHMOCTH CKOPOCTH peakIHu OT Temmepartypbl. IloBTOpuTE mEpBYyIO 4acTh
9KCIIEPUMEHTA U3 IYHKTA a), MPeBapUTEIBbHO MOJA0TPEB MPOOUPKU C PaCTBOpaMU THOCYIb(haTa
HaTpus ¥ cepHoi kucrnotsl npumepno Ha 20°C B BoasHOl Gane. OTMeThTe BpeMms IO Hayajia
MOMYTHEHHUS.

Tabauya 2.
Howmep O6wem, M t, Bpewms 1o CkopocThb
OIIBITa [Tpobupxka 1 [Tpobupka 2 °C MIOMYTHEHHUSA, | pPEaKLUH,
Na>S;0s3  H>0 H2SO4 T,C V=1
1 1 2 1
2 1 2 1

3anonuure tabnuiy 2. Jlannele ombiTa Ne 1 (tabn. 2) mepenecutre u3 Tabm. Ne 1.
YkaxuTe TeMIeparypy, NpU KOTOpOHl MpOBOMMINCH ONbITHL. CraenaiiTe BBHIBOA O BIUSHUU
TEMIIEpaTypbl Ha CKOPOCTh XUMUYECKON PEAKLIUH.

JIaboparopHast pabota Ne3

IIpurorosJieHne pacTBOpPOB.

B TuTpumeTrpudeckoM aHanmM3e MPHMEHSIOT pPacTBOPBHI pPEAareHTOB C HW3BECTHOU
KOHIIEHTpalueil. DT pacTBOPBI Ha3bIBAIOTCA CTaHJApTHBIMU. CyIECTBYET HACKOJIBKO CIIOCOOOB
NPUTOTOBIICHHSI CTAHIAPTHBIX PACTBOPOB:

6. Ha ananuTHueckux Becax B3BEIIMBAIOT TOYHYIO HABECKY COOTBETCTBYIOLIETO
BEIIIECTBA, PACTBOPSAIOT €€ B IPEABAPUTEIHHO MOTOTOBICHHON MEPHOI K0JI0€ U JOBOIAT 00bEM
pacTBopa /10 METKU COOTBETCTBYIOLIUM PAaCTBOPUTENIEM. 3HAs MACCy PACTBOPEHHOI'O BEIIECTBA U
00BEM MTOJTYYEHHOTO PAacTBOPa, MOKHO BBIYHCIIUTH MOJSIPHYIO KOHIICHTPAILIUIO ¥ TUTP PAacTBOpa:

m  _MoJIhb mor
C=—— 2], T=—[],
M=v =~ 1 E ¥

OnHako, onucaHHBIN CIIOCOO MPUMEHUM JIaJeKO He BCErJla- ero Henb3sl MIPUMEHATh s
NpUTOTOBIICHHS pacTBOpoB Takux BerecTB kak HCI, NaOH u 1.1. Hanpumep, NaOH normnormaer
u3 Bo3ayxa CO2 1 mapel BOJibl, IPU ATOM €r0 Macca MEHSIETCs, I03TOMY KOJIMYECTBO I'MIPOKCUAA
HATpHS BO B3ATOW HABECKE HE OY/IET TOYHO M3BECTHO.

Takum oOpa3oM, Ui TOPUTOTOBIEHHS CTaHJAPTHBIX PAcTBOPOB MOTYT  OBITH
UCTIOJIF30BaHbI BEIIECTBA, YIOBICTBOPSIONINE Py TpeOOBaHUI:

- BEIIECTBO JIOJDKHO OBITh XMMHUYECKM YHCTBIM (HE JIOJDKHO —COJEpKaTh
OCTOPOHHUX TpuMeceit 6oee 0,05-0,1%);

- COCTaB BEMIECTBA JOJDKEH CTPOTO COOTBETCTBOBAaTH (opmyliie (Hampumep,
KPUCTAUIOTHAPATHl JIOJDKHBI COAEP)KaTh POBHO CTOJNBKO BOJBI, CKOJBKO COOTBETCTBYET WX
hopmymnam);

- BEIIECTBO JIOJDKHO OBITh YCTOWYHMBBIM MPH XPAaHEHWH W B TBEPIOM BHIE, W B
pacTBope (He pasiaraThbCsi, He HCIIApATHCS, HE TIOTJIONIATh BJary v rasbl U T.11.);

- KeJaTeabHO, 4TOOBI BEIIECTBA MMENH JOCTaTOYHO BBICOKYIO 3KBHUBAJICHTHYIO
Maccy JUIs IpeJoTBpalleHUs 3HAYUTEIbHOMN MOTPEITHOCTH MPH B3BEIIMBAHUH.

PacTBOpBI, MPUTOTOBIIEHHBIE W3 BEIIECTB, COOTBETCTBYIOIINX YKa3aHHBIM TPeOOBAHMUSIM,
Ha3bIBAIOTCS NEPEUYHBIMU CINAHOAPMHBIMU PACMEOPAMU Y XapaKTePU3YIOTCS TOYHO U3BECTHOU
KOHIIEHTpanuen. Ecin BemecTBO MM HE YJIOBIETBOPSIET, TO TAKOM pacTBOP HA3BIBAIOT
B8MOPUUHBIM ~ CIMAHOAPMHbLIM — pacmeopom. Ero TOTOBAT cHavajga NOpUOIM3HUTENBHOU
KOHIICHTPAIIMH, a 3aT€M OTTUTPOBBIBAIOT NMEPBUYHBIM CTAHJAAPTHBIM BEIIECTBOM M BBIYUCISIOT




TOYHYIO KOHIICHTPAIIMIO IIPUTOTOBJICHHOTO PacTBOpa (cmanoapmusupyiont).

7. Jns mosydeHus CTaHIApTHBIX pAacTBOPOB HA MPAKTUKE 4YacCTO MOJIb3YHOTCS
HMCIOIIMMHUCS B mpoaaxke «puxkcaHamamu». OHH TPEACTABIAIOT COOOH 3amasHHBIC B
CTEKJISTHHYIO aMITyJly TOYHO OTBEIICHHBIE KOJMYECTBA PA3JIMYHBIX TBEPBIX BEIIECTB WA TOUHO
OTMEPEHHBIC 00BEMBI TUTPOBAHHBIX PACTBOPOB, HEOOXOIMMBIE JIJII M3rOTOBIICHUS 1 J1 pacTBOpa
TOYHO M3BECTHOM HOpMalibHOCTH, Hamnpumep, 0,1 H.,, 0,05 H. u T.0. Ilpurorosienue
CTaHJAPTHOIO PacTBopa M3 (PUKCAaHAa CBOJUTCI K TOMY, YTOOBI KOJHWYECTBEHHO IEPEHECTH
COJICP)KUMOE aMITyJIbl B MEPHYIO KOJIOY €MKOCTBIO 1 JI, IMOCJI€ Yero pacTBOPUTH BEIIECTBO H
MOJTY4YECHHBIH PacTBOP pa30aBUTh O METKH BOJOM.

8. Tax:ke pPacTBOPHI MHOTHUX BEIIIECTB TOTOBSIT pa30aBiieHUeM
KOHIIEHTPHUPOBAHHBIX PAcCTBOPOB. B »>TOM cnydae JOMKHBI OBITH 3a7aHbBl  00BEM
pa30aBIIEHHOTO  pacTBOpa, ero KOHLEHTpalus | KOHIEHTpAlUsi  HCXOJHOTO

(KOHIIEHTPUPOBAHHOIO) PacTBOpa. PaccuuThIBalOT HEOOXOAMMBIM JUIsi pa30aBiieHUs O0BEM
HCXOJHOI0 PacTBOpa, 3aTe€M OTOMPAIOT pacCUMTAaHHBIA 00BbEM, NEPEHOCIT B MEPHYIO KOJOY U
JIOBOJISIT YPOBEHbB KHIKOCTH 10 METKH JIUCTUIUTMPOBAHHON BOJOM.

JlaboparopHas pabora Ned

OmnpenesieHue cogep:kaHusi KapOOHAT- M THAPOKAPOOHAT-HOHOB.

KapOoHar-moH sIBIS€TCS JIBYXKHUCIOTHBIM OCHOBAaHHEM H IIO3TOMY MOCJEIOBATEIHHO
MPUCOEANHSIET JBa MOHA Bojopona. [lonb3ysach AByMs MHAMKATOPaMH MOXKHO HAOIIOJATh JBE
TOYKH SKBHBaneHTHOCTH. Ecim TuTpoBath cMech noroB COs> n HCO3 pacTBOPOM KHCIIOTHI, TO
Ha KpUBOM TUTPOBAHHUS CMECHU MOHOB KHCIOTON HaOnonaercs nBa ckauka. [Ipu ucnonab3oBaHumM
uHAuKaTopa (eHondranenn, Oymer ortutpoBaH moH COz> mo HCOs . 3arem pactBOp
JOTUTPOBBIBAIOT KUCIOTON B MPUCYTCTBUU MHIUKATOPA METHIIOBBIN opaHxkeBbiil. [Ipu sTOM MOH
HCOs (mpucyTcTByrommii B pacTBope M obOpasoBaBmmiics u3 mona COz®) mpeBpamaercs B
YTOJIBHYIO KHCIIOTY.

Xon paboThI:

IlonmyuuTe y mpenofaBaTens KOHTPOIBHBIA PacTBOP, coaepxkammii cmech noHoB COz> n
HCOg3". broperky 3amoiHUTE pPAacTBOPOM COJSTHOW KHCIOTH. B KOHMYECKyr KOOy st
TUTpOBaHUs BHecuTe MepHod muneTkoit 10,00 mi uccnemyemoro pactBopa, 106aBbTe 20 M
JTVCTHUTUPOBAHHON BOJBI M 2 Kalld WHIUKATOpa (heHOoN(TaNeHHa U THTPYHTE KHUCIOTOU IO
MCUE3HOBEHMS OKpackd OT OJHOM Kaluld TUTpaHTa. 3alMIIUTE MepBoe 3HaueHue obbema. B
K010y ¢ pacTBOPOM, OTTUTPOBHHBIM MO (eHondTanenny, 1o0aBpTe 1-2 Kamiaum HHIUMKATOpa
METHUJIOBOTO OPaH)XEBOT'0 M MPOA0JDKATe TUTpOBaHHE (KUCIOTY B OIOpETKY He 100aBiATh!) 10
nepexoaa JKENTOW OKpPacKH pacTBOpa B OpPAHXKEBYIO. 3alUIIMTE BTOpPOE 3Ha4YeHHWE o0Bema.
Takum oO0Opa3oM, TUTPYIOT HE MeHee Tpex pa3. Pe3ynpTaTbl Tpex TUTPOBaHMHA JOJKHBI
OTIIMYaThCa APYyr oT apyra He Oonee uem Ha 0,1 — 0,2 mu. Haitaure cpenHue 3HaueHUs U
paccuMTaiiTe KOHLIEHTPAIMIO BEIIECTB B aHAIU3UPYEMOM PAaCTBOPE MO KaKIOMY BELIECTBY U UX
Mmaccy B 1/11. Paccunraiite omnoOku skcriepumenTa. OObsICHUTE BO3MOKHbBIE IIPUYMHBI OITUOKH.

JlabopaTtopHas padota Ne5

OmnpenesieHue 001eH KeCTKOCTH BOAbI

Kectkocth BOABI 00YCIOBJIEHA MPHUCYTCTBUEM B HEW cojeil kampius U MmarHus. Ee
XapaKTEPU3YIOT MOJISIPHOW KOHIICHTpalMed SKBUBAJICHTOB Kajiblisgs u Maraus (f = %) wu
BBIPKAIOT B MUJUTUMOJISIX HA JIUTP.

CymmapHOe colepikaHue coJield KalblMsi M MarHus B BOJE OMpeEAeNseT ee OOIIyro
xKecTkocTh. OHa genuTcs Ha KapOoHaTHYIO W HekapOoHatHyro. IlepBas o0ycimoBieHa
MPHUCYTCTBUEM THAPOKAPOOHATOB KAJbIIMs U MarHus, KOTOPbIE TIPU KUIISTYEHUU pas3iiararoTcs:

Ca(HCO3), = CaCOzl + CO.T + H,0

[ToaTomy KapOOHATHYIO >KECTKOCTh Ha3bIBAalOT BPEMEHHOH KECTKOCThIO. JKecTKOCTb,
OCTaIOIIAsACA IMOCJIe KUISYEeHUs, Ha3bIBaeTCsl MOCTOAHHOM. OHa o0ycioBiieHa cyiabdaraMu UIU
xjopugaMu Kanbliusg u MarHus. CyMMa BpPEMEHHOH U TOCTOSIHHOM >KECTKOCTH COCTaBIISIET



00IIYyI0 JKEeCTKOCTh. BenmnuuHa oO0IIeil )KECTKOCTH BapbUPYET B 3aBHCHUMOCTH OT THUIA MOPOJ U
MOYB, ClIaramImx 0acceitH Bogocbopa, a Takke OT ce3oHa roaa. IIpu xectkoctu 10 4 Mr-3KB/I
BOJIa CUMTACTCSl MSTKOW; 4 — 8 MI-d9KB/I — cpenHel >KecTKocTH;, 8 — 12 Mr-3KB/II — KECTKOM;
ooiee 12 Mr- DOKB/II — OYeHb JKECTKOW. BennumHa o0O0mIEd KECTKOCTH B KCTOYHHUKAX
[EHTPATN30BaHHOTO BOJOCHAOXKEHUS B cooTBeTcTBHE ¢ TpeboBanusimu CaulluH 2.1.4.2496-09
«IIutbeBast Boma. ['uruennyeckue TpeOOBaHMUS K KAaueCTBY BOJbI LIEHTPAIM30BAHHBIX CHCTEM
OUTHEBOTO BoJOocHaOXeHus. KoHTponp kauectBa. I'urnenndeckue TpeboBaHMs K 00eCIeUeHUIO
0€30MacHOCTH CHCTEM TOpSYero BOJAOCHAOXKEHHUS» JIOMYyCKaeTcs 0 7 MI-3KB/J, B OTACIbHBIX
CJIydasix MO COTJIACOBAHUIO C CAaHUTAPHO- AMHIEMHOJIOTUYECKUMHU CiTy)0amMu — 10 10 Mr-skB/i.
ITo Hopmam BO3 onTuManbHas )KeCTKOCTh MUThEBOM BOJIbI cocTaBisieT 1,0-2,0 Mr-sks/11.

Omnpenenenre NpoBOAAT NPSAMbIM TUTPOBaHHEM IpoObl ctangapTHeIM 0,01 M pactBopom
OJITA B ciabomIeNIOYHON cpefie B MPUCYTCTBUHM HHAUKATOPOB 3pHOXpoMa 4depHoro T wuiu
KHCJIOro XxpoMma cuHero T.

MeToaMKa BbINOJHEHUS U3MEPEeHUI:

[ToaroToBUTH OIOPETKY K TUTPOBAHHIO: CIHTH BOJIY W3 OIOPETKH B CIIHMB, MPOMBITH
HEOOJBIIUM KoJau4ecTBoM pacTBopa TutTpanTa (DJITA) Oroperky 2-3pasza, 3aTeM HAIOJHUTH
OIOpETKYy pacTBOPOM TUTPAHTA, BBIIYCTUTH BO3AYX U3 «HOCHUKa» OIOPETKH, OJUTH B OIOPETKY
pacTBOp TUTpaHTa, yOpaTh BOPOHKY U3 Oroperku!!! W yCTaHOBUTH YpOBEHb >KHUIKOCTH Ha
OTMETKY «0» 10 HUI)KHEMY MEHUCKY. Y OeIUThCsI, YTO OropeTKa He TeueT!

XecTkocTh BOABI BBI3BIBAETCS MPUCYTCTBUEM B HEW coieil Kanmpliusg W Maruus. Ee
XapaKkTEepU3yIOT MOJISIPHOW KOHIICHTpalued OSKBHUBAJCHTOB Kajbliusg u Maraus (f = %) wu
BBIPQXAIOT B MUWJUIUMOJIAX Ha JuTp. OmpeneieHre MPOBOASIT MPSIMBIM TUTPOBAHHEM MPOOBI
crangaptaeiM  0,01000M  pactBopom JOJITA B cmabomenoyHold cpene B MPHCYTCTBUU
WHAUKATOPOB 3pHOXpoma uepHoro T uinum kuciaoro xpoma cunero T.

MeToauka BbINOJTHEHUS] U3MEpPEeHuii:

OTto0patp npu nomoiy nuneTku 25,00M uccieayeMoil BOAbI U MepeHeCcT! B KOOy NS
tuTpoBaHusa (Oobinas KoHWUYeckas koijba!). He BbmyBaTh M3 NMHUMETKHA TMOCIETHION KaIlIIO
xuakoctu!!! 3arem BHectu B KonOy 5,00min Oydepnoro pactBopa ¢ pH=10 u menortky
spuoxpoma uepHoro T, mepememniate. Ha ocHOBaHWE IITaTHBA MOJOXKUTH JIHCT Oeol Oymarw,
yOeIuThCs, UTO YPOBEHD KUAKOCTU B OropeTke Ha oTMeTKe «0». TUTpoBaTh pabouum pacTBOpOM
OATA: noHeMHOry npuiauBaTh U3 OIOPETKH pPacTBOpP TUTPAHTA, HEMPEPBHIBHO IEpeMENINBast
JKUJKOCTh B KOJIOE MIaBHBIMH KPYTOBBIMH JIBIKEHUSIMU. TUTpOBaHHE BEIyT IO U3MEHEHHS OT
OJIHOM M30BITOYHOM Karuld TUTPAaHTa OKPACKH C KpPaCHOM Ha CHHIOI, IIPUYEM OKpacKa JI0JIKHA
OBITH ycTONYMBON B TedyeHHe MUHMUMYM 30 cexyHA. 3amucarh 00beM TUTPaHTa, MOLIEAIINN Ha
tuTpoBanue. TurpoBanue NoBTOPUTH 3 pas3a. Paccunrarh xKecTKOCTb.

Pacuem pesynomamos ananuza. JKecTkocTb BOABI (MMOJB/JI) PAacCUUTHIBAIOT IO
dbopmyre:

_ COOATA)= v(3ATA)+ 2+ 1000
obu. = V(HZ0)

rae V(H20) — 06beM Boibl, B3SITOM [Tt aHAIA3a, MJI.

JlabopaTtopHas pabota Ne6

Onpenenenue coaep:kanus xKeJjes3a.

OxucneHrne NOHOB JABYXBAJICHTHOI'O K€JIC3a IEPpMaHTI'aHaTOM KaJIMAd UJCT M0 YPABHCHHUIO!:

5Fe?* + MnOy4 + 8H* — 5Fe* + Mn?* + 4H,0

Bo Bpemsi TuTpoBaHUs B pacTBOpE MOSBISETCS BCe OOJbIIE TPEXBAJICHTHOTO Kele3a,
KOTOpOE B COJITHOKHUCIION CpeJie OKpAaIIEHO B JKENThIN 1BET. [[03TOMY B TOUKE 3KBUBAJIEHTHOCTH
HaOJII0/TaeTCsl MIePeX0/l OKPACKH OT JKENTOM K pO30BOM, UTO HE OYEHb XOPOIIO BOCIIPUHUMAETCS
YeJI0BEYEeCKUM I1a30oM. /[l yBenuueHuss pe3KOCTH Iepexoja OKpackM K pacTBOpY NeEpen
TUTPOBAHUEM MPHUOABIIAIOT POCPOPHYIO KUCIOTY, KOTOpast 00pa3yeT ¢ MOHaMU TPEXBAJIECHTHOIO
xene3a OecIIBETHOE KOMIUIEKCHOE COEIMHEHUE:!

Fe** + 2H3PO4 — FeH2PO4** + 4H*



TurpoBaHue JBYXBAJIEHTHOIO JKe€jle3a JIydllle BCEr0 IPOBOAUTb B CEPHOKHUCIOM
pacTBope, TaT Kak MPH 3TOM HE MPOUCXOAUT HUKAKMX MOOOUYHBIX peakiuil. [Ipu TuTpoBanuu B
COJISTHOKHCIIOM DPAacTBOpPE TNPOTEKAaeT MOOOYHAsh peakiusi OKHCICHHUS COJITHOM KHCIIOTHI
AKTHBHBIE TPOMEXKYTOUHBIE OKHCIBI, OOpa3yrolluecs BO BpeMs peakluy IepMaHraHara ¢
JBYXBAJICHTHBIM JKEJI€30M, OKHCISIOT YaCTUYHO COJIIHYIO KHCIIOTY /10 XJOpa, 4acTb KOTOPOIO
BBIJIETISIETCS] U3 pacTBOpa B BUE ra3a. BenencTBue 3Toro mepMaHraara pacxoayercst 6oJblie u
pE3yJIbTaThl ONPEEIICHUS NI0JYyYalOTCS 3aBbIIIEHHBIMHU.

MeToanKa BbINOJHEHUS U3MEPEeHUI:

[TonroToBuTh OIOPETKY K THUTPOBAHHUIO: CIUTHb BOAY W3 OIOPETKH B CIIUB, MPOMBITH
HEOOJBIIUM KOoJIM4ecTBOM pactBopa tuTpaHTa (KMnOs) Gropetky 2-3pa3a, 3aTeM HamoOJHHUTH
OIOpeTKy pacTBOPOM THTPAHTA, BBITYCTUTH BO3AYX U3 «HOCHUKA» OIOPETKH, JOIHUTH B OIOPETKY
pacTBOp TUTpaHTa, yOpaTh BOPOHKY U3 Oroperku!!! W yCTaHOBUTH YpOBEHb >KHUIKOCTH Ha
0TMeTKY «0» 10 HUKHEMY MEHHUCKY. Y OeIUThCS, YTO OI0peTKa He TeueT!

[Tonyunts 3amauy B MepHOM komOe Ha 100,0m1, 3ammcarh HOMEp 3aayw.
JMCTUIUIIMPOBaHHON BOJOM JOBECTH HCCIEAYEMBI PACTBOP 1O METKH 10 HM)KHEMY MEHUCKY,
nepeMeniaTb, MepeHecTH B KoiOy ans 3anad (manas koHudeckas kom6al!l). IloarotoButhb
MUIIETKY K OTOOPY pacTBopa.

[ToAroToBUTH MUMETKY K OTOOPY pacTBOpa: MUIETKY OMYCKAIOT B KOJIOY C UCCIIETyEeMbIM
pacTBOPOM TOYTH /IO JHA H, C IIOMOIIBIO Tpyid, HabuparoT okosio 10,00m1 pactBopa (MeHee Y2
MUINETKU Ha TJa3), 3aTeM 3aKphIBAIOT BEPXHEE OTBEPCTHE MUIETKU YKa3aTeNIbHBIM MajbIeM U
BbIHUMAIOT €¢ M3 OaHku. Clierka HaKJIOHSS IHUIIETKY B pa3HbIE CTOPOHBI, OIOJIACKUBAIOT €€
pactBopoM. Mcrionp30BaHHBIN pacTBOP CIMBAIOT B CIIMB!

OTtob6paTp npu oMoy nunetku 25,00Mi1 uccineayeMoro pacTBopa U MEPEHECTH €ro B
Kos0y 11st TuTpoBaHus (Oomblinasi KoHU4Yeckas konba!). He BeiyBaTh U3 MUNETKU MOCTIEIHIOK
karomio skuakoctu!!! 3arem BHectw B KouOy 15,00mm cmecu kucnmotr HxSOs m H3POs. Ha
OCHOBaHHUE IITATHUBA MOJOXKUThH JIUCT Oenoil Oymaru, yOemuThCs, YTO YPOBEHb >KHIKOCTH B
Oropetke Ha otMeTke «0». TutpoBath cranmapTusupoBanHeiM pacTBopoM KMnOs: monemHory
NPUINBAaTh U3 OIOPETKHM PACTBOP TUTPaAHTA, HEMPEPHIBHO IEpPEMENInBas >KUIKOCTh B KOJOe
IUTAaBHBIMU KPYTOBBIMHU JIBM)KCHUSIMHU. THUTpOBaHUE BEAYT JI0 MOSBJICHUS OT OJHON M30BITOYHOMN
KallJli TUTpaHTa OJeIHO-PO30BOM OKpAaCKH, MPUYEM OKpacKa IODKHA ObITh YCTOHYHMBOW B
TedyeHue MuUHUMYM 30 cekyHi. 3anucarb O0bEM TUTpaHTa, MOLIEAIIUNA Ha TUTPOBAHUE.
TurpoBanue moBTOpUTh 3 paza. PaccuuraTh Maccy »keneza B uccieayemMoi mpoOe. 3amucarb
YpaBHEHHUS COOTBETCTBYIOIIMX PEAKIIUH.

JlabopaTtopHas pabota Ne7

Onpenenenne HUTPAT-HOHOB B BOJeE.

Omnpenenenue colepkaHus HUTPATOB MPEJCTABISAECT BaXHYIO AaHAJIUTHUECKYIO 3aJady
OpU aHaJdu3€ pPAa3IMYHbIX TEXHOJIOIMYECKHMX OOBEKTOB U OOBEKTOB OKpPY)KAIOLIEH Cpeibl.
[IpuMeHeHHe MOHOCENEKTUBHBIX IIACTU(PUIMPOBAHHBIX  DJIEKTPOJOB, UYYBCTBUTEIIHHBIM
AJIEMEHTOM KOTOPBIX SIBJISETCS MeMOpaHa, cojepikallias HUTPAT YeTBEPTUUYHOTO aMMOHHEBOIO
OCHOBaHUS, TIO3BOJISIET OBICTPO PEIIUTH TOCTABIEHHYIO 3a/1a4y.

MeToauKa BbINOJTHEHUS] H3MEPEeHUii:

JUis mocTpoeHMsI TpaJydpOBOYHOrO rpaduka ciaeayeT MNpPUTOTOBUTH CTaHIapTHHIE
pactBopsl KNO3 ¢ konnenrtpauusamu 1-1072, 1-102, 1-10°3, 1-10%, 1-10° mons/n. Tak Kax
Jana3oH KOHUEHTPAlUi O4eHb IUPOKUI U COCTaBISIET HECKOJIBKO MOPSAIKOB, TO MPUTOTOBUTH
camble paz0aBiIeHHbIE PACTBOPBI U3 MCcXoAHOro ctangaptHoro 1 M pactBopa KNOs Henb3s. B
TaKUX CIIy4asiX HCIOJIb3YIOT METOJ MOCieloBaTeNbHbIX paz0aBieHuil. [lunerkoit otobpats 5,0
mi 1 M pactBopa KNO3 B MepHYyI0 K010y BMeCTUMOCTBIO 50,0 MJT U I0BECTH pacTBOP 70 METKU
1% pacTBOpOM aTOMOKalIMEBBIX KBacloB. [lepememniaTs MoydeHHBIN pacTBOP, KOHIIEHTPAIHS
kotoporo coctaBuT 1-101 momb/n. Tlumetky npombITh (06Gs3aTensHo!), oTo6paTh 5,0 M
npurotosaerroro 1-107 M pacTBopa B MepHylo KoiaOy BMecTHMOCTBIO 50,0 MiI, JOBECTH
pacTBOop 10 MeTKH 1% pacTBOpOM alOMOKaJIMEBBIX KBAacIOB M IepeMeniarb. AHAJIOTHYHO



MPUTOTOBUTH OCTAJIbHBIE CTAHJAPTHBIE PACTBOPHI.

W3mepenust 3.4.c. cienyeT MPOBOJIUTH IOCIENOBATEIbHO, MEPEXOAs OT PacTBOPOB C
MEHBIIUMH KOHIIEHTPALMSIMH K pPacTBOpaM C OONBIIMMM KOHLEHTpanusMu. B crakan mns
M3MEpEHUH 3alMTh PAcTBOP C HaMMEHbIIeH KoHIeHTpanued 1-10° Monw/1, HOrpy3uTh
AJIEKTPOJIbI B pacTBOp Ha riayouHy He Menee 1—1,5 cM. JlokaaTbCcsi yCTaHOBJICHUSI TTOCTOSIHHOTO
3HaYeHUs 93.1.C. (B OTOT MOMEHT Ha TpaHHIE <«DJIEKTPOJ — pPacTBOP» YCTaHABIMBAETCS
paBHOBECHE) M 3amucarh 3HaueHHE B TaOMUIly. BeIHYTH 3mekTpoasl u3 pactBopa. [IpombiBaTh
JNEKTPOAbl AUCTWJUIMPOBAHHOW BOAOW He o00s3aTeNbHO, TaK Kak MpH  MOCIEAYIOIINX
U3MEpPEHUSIX KOHLEHTpaluu Bo3pacratoT B 10 pa3. B crakaH 3a1uTh pacTBOp ¢ KOHLEHTpaLuei
1-10™* Mone/n ¥ TIPOBECTH M3MepeHHe MOTeHIHWana. IIoBTOpHTH M3MepeHHs MOTEeHIHana B
OCTAJIbHBIX CTaHIAPTHBIX pacTBOpax. Pe3ynbpTarsl 3anecTu B TabHILy:

Cnos-, M pNO3 2.].C., MB

3areM TPOBECTH OTMBIBKY 3JIEKTPOJIOB B JUCTHWLIMPOBAHHOW BOJE IO IOCTOSHHOTO
noreHmana. 1o momydyeHHBIM NaHHBIM CTPOST Trpaduk B KoopaumHatax pNOsz — s.1.c., MB.
PaccuuThIBalOT ypaBHEHUE PErPECCUU.

AHanM3UpyeMbIii pacTBOp JOBECTH €ro J0 MeTKu 1% pacTBOpoM alrOMOKaJIHMEBBIX
KBAaCI[OB U TIIATEJILHO TiepeMenarh. [I[poBecT u3MepeHue 3./1.C. TAKUM Ke 00pa3oM, KakK | JIis
CTaHJApTHBIX pacTBOPOB. Ilocie OKOHYaHUusA H3MepeHHﬁ IIPOMBITH OJICKTPOJbI
JTUCTUJUTUPOBAHHON BOJIOW M TIOTPY3UTh MX B COOTBETCTBYIOIIUE PACTBOPHI i XpaHeHus. [1o
rpagyupoBouyHoMy rpaduky ompenenutb pNOs B anammsupyemom pactBope. Mcmonb3ys
MOJYYCHHOE 3HAYEHHUE, PacCuuTaTh KOHIEHTpaiuio, a 3ateM maccy NO3z B aHaimsupyemom
pactBope (T).

JlaboparopHas pabota Ne§

CunexkTpodoTromMeTpuyeckoe onpeaejieHne MApraiiua B Bujie NepMaHaAraHaT-uoHa

Metoauka omnpeneneHUsl MapraHila OCHOBaHa Ha M3MEPEHUHM MHTEHCHBHOCTH IOJIOCHI
norjionieHusl nepMaHaranat-uona ¢ A=528am u €=2400. OtHocuTeNbHAsT MOTPEUTHOCTH
ompeieNIeHUs1 Mapraniia koyeosiercs B nmpeaenax ot +0,5% mo £0,2%.

OmnpezeneHnio MEMIAIOT HMOHBI XJIOPa, KOTOpbIe YAANSIOT YHapUBaHHUEM C CEpHOM
KHCJIOTOM, WJIM CBSI3bIBAIOT B MaJIOJIMCCOLIMUPYIOIIEE COEAMHEHHNE C TIOMOIIIbIO Cylb(dara pTyTH,
a Taxxke okucinenueM 1o Clp. JlomycTumbl KpaiiHe Maible KOJMHYecTBA OPOMHIOB U HOIMIOB.
Taxoke onpenenenuto moryt memath Cr, Ni, Co, Fe u 1.1. [Ipu GonbIioM copepskaHHH HOHOB
MEIIAIOIINX KOMIIOHEHTOB B aHAJTM3UPYEMbIX 00BEKTaxX JAJIs yueTa X MOIJIOLEHHs MPUOeraroT K
MIOCTPOCHHUIO KaTMOPOBOYHOTO TpaduKa B MPUCYTCTBUH COOTBETCTBYIOIIMX KOJHYECTB MOHOB
METAaIJIOB.

MeToanka BbINOJIHEHUS] U3MePeHUId:

I'oTOBAT 1IECTH CTAaHIAPTHBIX PACTBOPOB, coiepkammx 1, 2, 3, 4, 5 u 6 Mmr mapranua B
50mn pactBopa. i 3T0ro B MepHbIE€ KOJIOBI BMECTUMOCTHIO SOMII IEPEHOCST pabouuii pacTBOp
COJIM TIepMaHraHaTa Kanusi oobemoM 1, 2, 3,4, 5 u 6 M, JOBOAAT 10 METKU AUCTUIUIUPOBAHHOMN
BOJIOM.

Buibop ceéemogpunvmpa: PactBop, UMEIOLIHIA CPEHIO KOHLIEHTPAIHIO, (POTOMETPUPYIOT
OTHOCHUTEJIbHO pacTBOpa CPaBHEHHUS CO CBETOGWIbTpAMHU C JUIMHOW BOJHBI OT 450 10 650HM
MO0OYEPETHO, 3aMMChIBasi pe3yabTaThl U3MEpEeHU B BuAe Tabmuubl. i nanbHeilend paboThl
BBIOHUPAIOT CBETO(PMIBTP, COOTBETCTBYIOIINN HAWOOJBIIEMY CBETOIMOIJIOMIEHUIO HCCIEAYEMOTO
pacTBopa.

Ilocmpoenue  ecpadyupoeounoco  ecpaguka: C  BBIOpaHHBIM  CBETO(QUIBTPOM
(oTOMETpPUPYIOT BCE pAacTBOPbl OTHOCHTENBHO pacTBOpa cpaBHeHHs. Kaxnoe uzMepeHue
MIOBTOPSIIOT TPU pa3a M MO CPEIHUM 3HAYEHHUSM CTPOSAT TpapuK B KOOPIWHATAX ONTHUECKAsS
IUIOTHOCTb — COJIEp’KaHue Mapraua. PaccuuTeiBaoT ypaBHEHHE PETPECCHH.

Onpeoenenue cooepoicanusi mapeanya 6 pacmeope: AHATU3UPYEMBI pacTBOD,



COZEpKAIMI COJIb TEepMaHraHaTa KaJids, JOBOIAT OO0 METKH IUCTHUJUIMPOBAHHOM BOJAOW U
(GOTOMETPUPYIOT ¢ BBIOPAHHBIM CBETO(PMIHTPOM OTHOCHUTEIBLHO PACTBOpAa CpaBHEHUSI.
N3mepenust NOBTOPSIOT HE MEHEE TPEX pa3 U 1O CPEIHUM 3HAYCHUSIM.

[Tonb3ysck rpadukoM, HAXOAST COAEPKAHUE MapraHila B aHATU3UPYEMOM pacTBOpE.

JlaboparopHas pabota Ne9

OnpenejieHre HUITPUTOB B MUTHEBOM Boje (DOTOMEeTPUYECKHM MeETOA0M

Meton  ompeneneHHss HUTPUTOB OCHOBaH Ha  (POTOMETPHUYECKOM  HM3MEPECHHH
MHTEHCUBHOCTH OKPACKH a30TOCOEIUWHEHHUS PO30BO-MAJIMHOBOTO IIBETa, 00Opa3yrollerocs mnpu
peaKiuu HUTPUTOB ¢ |-HadQTUIAMHHOM U CYIb(QaHUIOBOW KHCIOTON (peaktuB ['pucca) B
KHUCJION CcpeJie MOciie BOJHOTO M3BJIEUEHUS MX M3 HccleayeMbix mpo0. Merona 3akitouaeTcs B
CIIOCOOHOCTH HUTPHUTOB JIMA30TUPOBATH CYJIb()AHMIOBYIO KHCIOTY U Ha 00pa3oBaHUM KpPacHO-
¢buoneToBoro Kpacurens Aua30coeAMHEHUA ¢ 1-HadTuiaaMuMHOM. VHTEHCHMBHOCTH OKpacKH,
MPOMOPLHMOHANIbHAS COACPKAHUIO HUTPHUTOB, M3MEPSETCS Ha (OTOKOJIOPUMETPE TPH JITUHE
BoaHBI 520 HM. Hwxuuit npenen obHapyxkernus 0,003 mr/am°® Hutputos. Ilpn comepiaHUH B
Bojge HuTpuToB OGonee 0,3 mr/am® mpoby crmemayer pa36asisath. OTHOCHTENbHAS OMIMOKA
onpenenenuss =5 %. Memaromee BIMSHUE MYTHOCTH U ILIBETHOCTH BOJBI YCTPaHSIOT
OCBETIICHUEM MPOOBI THAPOOKUCHIO AITFOMHHHS.

[IpuroToBneHue OCHOBHOI'O CTaHAAPTHOTO PacTBOpa

1,497 r azorucrokucioro Hatpus NaNOj, B3BEHmICHHOrO C MOTPEHIHOCTHIO HE Oosee
0,0005 T, pacTBOPAIOT B MEpHOIl Konbe BMecTUMOCThIO 1 aM° B HEOGOIBIIOM KOJIHYECTBE
JUCTHIUTMPOBAHHON BOJIBI M JIOBOJAT 9TOH BOJO# 10 MeTku. B 1 cM® pacTBOpa comepxkurcs 1 mr
HUTPUTOB. PacTBOp KOHCEpPBHPYIOT n00aBieHHMEM 1 cM® xjopodopMa, XpaHAT B CKISHKE
TEMHOT'0 CTEKJIa B TEUEHNE HECKOJIbKUX MECAIICB, €CJIM HET TIOMYTHEHHS, XJIOMbEB, OCAJIKA.

[IpuroTtoBnenue paboyero CTaHIapTHOTO PacTBOpa

1 cM® OCHOBHOTO CTaHJAPTHOTO PACTBOPA MOMEIIAIOT B MEPHYIO KOJIOY BMECTHMOCTBIO 1
M® M JIOBOJISAT JI0 METKH JUCTUIUIUPOBAHHOM BojoM. B 1 cM® 3TOrO pactBopa coaepxutcs 0,001
MT HUTPUTOB. PacTBOp NpUMEHSIOT CBEKENPUTOTOBIICHHBIM.

[TpurotoBnenue peaktua ['pucca, pacTBopa B YKCYCHOM KHCIIOTE

10 r cyxoro peaktuBa ['pucca, B3BEIICHHOrO C mMoOrpemHocThio He Oomee 0,1 T,
pactBopstoT B 100 cM® 12 %-HOTO PacTBOpa YKCYCHOW KHCIOTHI. IIpUTOTOBIEHHE yKCYCHOI
KHUCIOTHI, 12 %-Horo pacTBopa

25 em® JeASTHON YKCYCHOM KHCIIOTHI pa30aBIsiioT JUCTUIUITMPOBAHHON Bo0H 10 200 oM®.

[IpoBenenue ananmsa

K 50 cm® wuccrmemyeMoil MIM OCBETIEHHOH mNpoObl (MIM K MEHBIIEMY 06BeMy,
coaepxainiemy He Oosiee 0,3 Mr HUTPUTOB, pa30aBIIEHHOMY JUCTHITUPOBAHHOW BOJON 10 50
cm®) mpubasmnsroT 2 cM® pacTBopa peaktnBa I'prcca, nepememmBaoT. Uepes 40 MuH (Mmu uepes
10 MuH TpH moMelmeHWd TpoObl B BOJAHYIO OaHto mnpu Temieparype 50 - 60 °C)
dboroMeTpupyloT mpH AMuHE BOMHBI 520 HM TIO OTHOUICHHIO K PACTBOPY CpPaBHEHHUS
(IMCTUIITMPOBAHHOW BOJIE, B KOTOPYIO J00aBiieH peakTuB [ 'prcca). MaccoByr0 KOHIICHTPAILIUIO
HUTPUTOB HAXOJAT MO TPaaAyHpOBOYHOMY TpaduKy WU PACCUUTHIBAIOT IO YPaBHEHHIO
perpeccun.

[TocTpoenue rpagynpoBOYHOTO rpaduka

B mepnbie k051061 BMECTUMOCTHIO S50 em® Brocst 0; 0,1; 0,2; 0,5; 1,0; 2,0; 5,0; 10,0; 15,0
cM® pabouero CTaHAapTHOTO PacTBOPA M JOBOJAT 0OBEM 10 METKH AMCTHILTMPOBAHHON BOJIOA.
[Tonyuarot pactBopsl ¢ coaepxkanuem 0; 0,002; 0,004; 0,01; 0,02; 0,04; 0,10; 0,20; 0,30 mr/am>
HUTPUTOB. Jlamee MpOBOJAT aHAMM3 U (POTOMETPUPYIOT, KaK MpH HUccienoBaHuu mpoOsl. [lo
MOJIYYCHHBIM PE3YJIbTaTaM PAaCCUYUTHIBAIOT YPABHEHUE PETPECCUH WJTU CTPOST TPATyHPOBOUHBIN
rpaduK, OTKIaaBIBas MO OCH aOCIMCC MACCOBBIE KOHIEHTPALMH HUTPUTOB B MI/AMS, a 1O OCH
OpJIMHAT COOTBETCTBYIOIME WM 3HAYCHMsI ONTHYECKOW IIOTHOCTH. ['padmk momxeH OBITh
MPSIMOJTMHEHHBIM.

O6paboTka pe3ynbTaToOB

MaccoBYI0 KOHIIEHTPAINIO HUTPUTOB (X1) B MI/IM° BRIYUCIISIOT TI0 opMyIie



rane C - maccoBas KOHIEHTpAILMs, HaJICHHAs IO TI'PaayHPOBOYHOMY TpaduKy WIN
paccuMTaHHAs 110 ypaBHEHHIo perpeccu, Mr/am° NO7;

V - 00beM ipoOBbI, B3ATHIN JJI aHAN3a, oM

50 - 06BEM CTAaHAAPTHOTO PACTBOPA, CM-.

3a OKOHYATEIBHBIM pe3yabTaT aHalM3a MPUHUMAIOT CpefHee apu(pMETHYECKOe
pe3yJbTAaTOB JIBYX MapalIeIbHBIX ONMPEACICHUH, TOMyCKaeMbIe PACXOXKICHHS MEXTy KOTOPBIMU
HE JOJDKHBI npeBbIimath 10 %

Cemectp 3
JlabopaTopnasi paGora Ne2

[lepeuens koMIieTEeHIMI (YaCTH KOMIETEHIIMH), TPOBEPSEMBIX OIICHOYHBIM CPEICTBOM:
OK-7, OIIK-2

Cnuprsbl, (peHo0JIbI, KAPOOHWIbHbIE COeIMHECHUS.

]_IGJII)Z HUCCICI0BAaTh XHMMHWYCCKHUC CBOMCTBaA OOAHOATOMHBIX W MHOI'OATOMHBIX CIIMPTOB,
OCYHICCTBUTb KAYCCTBCHHBIC pPCAKIIMUM Ha THAPOKCHUIIBHBIC COCAUHCHHSA, HCCICIOBATH
XUMHYCCKHE CBOMCTBA OJHOATOMHBIX U MHOI'OATOMHBIX (1)GHOJIOB, OCYHICCTBUTL KAY€CTBCHHBIC
p€aKuuu Ha T'MAPOKCHUIIbHBIC COCAMHCHHA, UCCICAOBATH XHUMHUYCCKUC CBOIMCTBa AJIbJACTUA0B U
KE€TOHOB, OCYHICCTBUTH KAYCCTBCHHBIC PCAKIINHN Ha Kap6OHI/IJII>HI)IC COCAMHCHUS.

OmpiT 1. OnpesienieHue CTPOCHUS CITUPTOB

Peaxmuevt u mamepuanvi: peakxmus Jlykaca; nponawon; 2-nponamon, chnupm; mpem-
oymanon.

bepyt 3 mpobupku, HyMEpyIOT BOCKOBBIM KapaHAAIIOM U MPUIMBAIOT B KAXKAYIO 1O 2
KaIlTi criipTa (B TIEPBYIO — MPOIAHOJI, BO BTOPYIO — 2-TIPOIAHOJ M B TPETHIO — TPET-OyTaHON).
3areM B MPOOUPKH MPUIIMBAIOT 1O 5 Karenb peakTuBa Jlykaca (XJIOpUCTBIN LIMHK, PACTBOPEHHBIN
B KOHIICHTPUPOBAHHOHN COJITHOW KHCIIOTE), B30AITHIBAIOT COJEPKUMOE MPOOUPOK U OCTABIISIOT
cToaTh 1 MuH. B mpobupke ¢ MpomaHoioM COUPTOM PacTBOP OCTAETCS MPO3payHbIM, PacTBOP 2-
MPOITaHOJIA CJIETKa MYTHEET, a B IPOOUPKE C TpeT-OyTaHOJIOM 00pa3yeTcsl Ha JHE MaCIsTHUCTas
Karis.

I[Ipn momommu mpoObl Jlykaca MOXHO YCTaHOBHTbH, SBISICTCS JIM JIAHHBIH CIUPT
MEPBUYHBIM, BTOPHYHBIM WU TPETUYHBIM: IEPBUYUHBIN CIIUPT OTAETCS MPO3PAYHBIM, BTOPUUHBIN
— MYTHEET, a TPETUYHBIN BCTYIMAET B XUMHUYECKYIO PEAKIINIO C 00pa30BaHUEM TajOreHATKHIA.

Cdopmynupyiite BEIBO O padoTe.

OmnpiT 2. O6HapyXeHHEe TPUCYTCTBHS BOJIBI B CIUPTE U 00€3BOKMBAaHUE CIIHPTA.

Peaxmuevr u mamepuanvi: smanon (pexmuguxam);, cyaibghpam meou 0e3600HbIU
(nopouiox).

B cyxyto mpoOupky moMemamT HECKOJIBKO KPHUCTAIOB O€3BOJHOTO Cylb(aTa Menu u
no0aBisAoT 3-4 karm 3TaHona cnupTa. CMech XOpOIIO BCTPSXHMBAIOT M CJErKa HarpeBaroT.
benbliii mopo1ok ObICTPO OKpalIBaeTcs B roy0oit 1IBeET.

CrnupTsl conmep:kaT MPHUMECh PaCTBOPEHHOW BOABL. B 0OBIYHOM crnupTe-pekTu(uKare
CONIEPXKHUTCS OKOJNIO 5% BOMABI, KOTOPYIO HEJb3sl YHAATUTh MEPEroHKOW, Tak KakK peKThdukar
SBIISIETCS] @3€0TPOMHON CMeChI0. be3BOIHBII cynbdaT Meu, CBSI3bIBas BONY, IEPEXOJAUT B CUHUN
kpuctaymioruapat CuSO4*5H20. [To u3MeHEeHUI0 OKPaCcCK! CYAST O HATUYMH BOJBI B CITHUPTE U O
X0/ 00€3BOKHMBAHHUS CIIUPTA.

CdopmynupyiiTe BBIBO 1O padoTe.



Omnpit 3. CBoOlicTBa N30aMHJIOBOTO CIIUPTa

Peaxmuevr u mamepuanvl: uzoamunosuiii cnupm, pacmeop uooa 6 Kl, 0,1 .

B cyxyro npoOupky moMenarT 2 Karuid U30aMUJIOBOTO CIIHPTA M OTMEUYAIOT €ro 3amax.
W30amMunoBblii cnupT uMeeT crenupuyecKuil 3amax, OH pasJipakaeT [bIXaTelbHble ITYTH
(BpI3pIBaeT Kamienb). K 2 KamisiM H30aMUJIOBOTO CIHMpPTa J00ABISIOT 5 Kamelb BOAbI U
B30anThIBatOT. OOpaszyeTcss MyTHas )KUJIKOCTh — AMYJIbCHUS, KOTOpasi ObICTPO pacciianBaeTcsl.

B mpoOupky co cMechi0 M30aMUJIOBOTO CHHPTa U BOJABI JOOABISIOT KAIUTIO BOIHOTO
pacTBOpa #oja B HOIMCTOM KaJIMH U B3GANTHIBAIOT. K01 pacTBOPAETCS B M30aMUIIOBOM CITHPTE
Jaydlie, 4eM B BOJI€, MO3TOMY MPU BCTPSAXUBAHUU TMEPEXOJUT U3 BOAHOTO B CIIUPTOBOM CIIOM,
OKpaIlluBasi €ro B )KENThIN 1[BET.

Cdopmynupyiite BEIBOI O padoTe.

Omeit 4. B3anmoseiictue riuiepuna ¢ ruapokcuaom meau (1)

Peaxmuevr u mamepuanwi.: enuyepun, cyivgpam meou, 0,2 . pacmeop, eoxkuti Hamp, 2 H
pacmesop.

[Tomemaror B mpoOUpKyY 2 Kamium pactBopa cyibdara Meau, 2 Kaluld pacTBOpa €IKOTo
HaTpa ¥ IepeMEeIInBaloT — o0pa3yeTcs rojly0oi CTyAeHUCTBIA ocafok ruapokcuna meau (I1). B
mpoOUPKyY N00ABIAIOT | KaIiio MIMLEeprHa U B30AITHIBAIOT cojepkuMoe. Ocalok pacTBOpsieTCs
U TIOSIBJISIETCS] TEMHO-CHHEE OKpAIIMBaHUE BCIEACTBUE 00pa30BaHMS TIIMIepaTa MEJIH.

Hanummre ypaBHeHUs peakui.

I'matiepur — TpexaToMHBIH crupT. KucaoTHOCTE ero Oosiblie, YeM OJHOATOMHBIX
CIIUPTOB: YBEJIWYEHUE YHCIA TUIPOKCUIBHBIX TPYNI YCUIMBAET KHUCIOTHBIA Xapakrep.
['munepuH jgerko oopa3yeT IIUIepaThl ¢ THAPOKCHAAMH TSDKEIBIX METAJIIOB.

OpHako cocoOHOCTH ero 00pa30BBIBATH METAJUIMUECKHUE MPOU3BOAHBIC (TIIULEPATHI) C
MHOTOBQJIEHTHBIMH METAJUIAaMH OOBSICHSETCSI HE CTOJBKO €ro IOBBIIIEHHONH KHCIOTHOCTBIO,
CKOJIbKO TE€M, YTO MPHU 3TOM OOpa3ylTCs BHYTPUKOMILJIEKCHBIE COEAMHEHHMsI, oOanaroiue
ocoboii  ycroiunBocThio. COEOUHEHHMS TaKOro THUIA YacTO Ha3bIBAIOT xeramuuvimu (OT
IPEYECKOTO «XeJay - KIICIIHS).

OmepiT 5. Okucaenne 3tanoaa okcugom meau( 1)

Peaxmuevl u mamepuanvi: smanon; ¢ykcunceprucmas xKucioma, cRupanlb U3 MeoHOl
NPOBOIOKU, NUHYEM.

B cyxyto npobupky nomemaror 2 Kariu 3TaHona. Jlepka crupalib U3 MEJHOW MTPOBOJIOKU
MUHIIETOM, HArPEeBAaIOT €€ B IJIAMEHH TOPEIIKH J0 TOABJICHHs yepHoro Haimera okcuaa meau (11).
Jlanee ropsiayr0 crupaigb OMYCKAlOT B MPOOHMPKY € 3TaHOJIOM. YUepHasi MOBEPXHOCTh CHUPAIH
HEMEJUIEHHO CTAHOBMTCS 30JOTHUCTON BCJEICTBHE BOCCTAHOBJIEHUS OKcuaa menu. Ilpu stom
OIIIYIIAETCS XapaKTePHBIN 3armax dTaHais (3anax si0JIoK).

[ToaTBepkneHneM o0OOpa3oBaHMsI dSTaHAIS MOXET CIYXETh [BETHAsh peakius ¢
(dbyKCUHCEpHUCTON KHCIOTON. B mpoOupky momemiaroT 3 Karim pacTBOpa (yKCHHCEPHUCTOM
KHUCTIOTHI ¥ MUTIETKON BHOCAT | Karutio moiaydeHHoro pactBopa. [losBisercst po3oBo-duoneroBas
OKpacka (IBeTHasi peaKIysi Ha ajbIeTHI).

Hamnumure ypaBHEHUS peakLUi.

CdopmynupyiiTe BBIBOJ 11O padoOTE.

OnbIT 6. OKKUCIEHNE ATaHOJIa XPOMOBOM CMECHIO

Peaxmuesvl u mamepuanvi: smanon; ouxpomam xanus, 0,5 H. pacmeop, cepHas Kucioma,
2 H. pacmeop.

OxwucieHue CupToB B J1a0OPATOPHBIX YCIOBUSX Yallle BCETO OCYIIECTBISETCS XPOMOBOI
cMmechlo. B mpoOupky momemaroT 2 KariM 3TaHojda, J100aBisiOT 1 Karullo pacTBOpa CEpHOI
KHCJIOTHI M 2 KaIluli pacTBOpa ABYXPOMOBOKHCIIOTO Kanus. OpaHKeBbI pacTBOp HAarpeBarOT HaJl
IUIAMEHEM TOpeNKH J0 Hadajla M3MEHEHHs OKpackd Ha CHHeBaTo-3eleHyro. OJHOBpPEMEHHO
OILYIIAETCS] XapaKTEPHbIN 3amax dTaHalls.



Hamnummre ypaBHeHUS peakLui.
CdopmynupyiiTe BBIBO 11O paboTE.

Omprt 7. [TomydyeHne TUATUIIOBOTO ddupa

Peaxmuevt u mamepuanvl: smanon, 96%-nulii, cepnas Kucioma.

B cyxyro npoOupky BHOCAT 2 KaIlld 3TaHOJIa M 2 KaIuld CEpHOU KHUCIOTHL. CMech
OCTOpPOXKHO HArpeBalOT HaJ IUIAMEHEM TOpelikh 10 moOypeHusi pactBopa. K ropsueit cmecu
OUEHb OCTOPOXKHO JOOABIAIOT eme 2 Kamid dTaHoia. Omrymiaercss XapakTepHbIM 3amax
JTUATUIIOBOTO Adupa. Hanumure ypaBHEHUS peaKIIUid.

Peakuust mpoxoautr B nBe craguu. CHayana COUpT pearupyeT ¢ CEepHOW KHUCIOTOM,
00pa3yst KUCIIbIH CIOKHBIA (U CEPHON KUCIOTHI — ATUICYNb(]AT, UITN STHICEPHYIO KHCIIOTY.

Ecnu cniupt Gepetcst B u30bITKE, TO 00pa3yeTcs mpocToit dpup.

Ecnu B peakuuio BCTyNaeT OTHOCHTEIBHO MHOTO CEPHOM KHMCIOTHI M Majio CIUPTa, TO
npu ganpHeimem HarpeBanuu (10 160°C) o6pasyercs onedun. CinenoBareabHO, B 3aBUCUMOCTH
OT TEeMIIpepaTypbl PEaKUHWHW MU KOJMUYECTBEHHBIX COOTHOUICHWH CIUpPTAa U CEPHOH KHUCIOTHI
BO3MOXXHBI J[Ba cjy4as Jerujparanuud: a) ¢ oOpa3oBaHHEM AHTHJIEHOBOIO YIJIEBOAOPOIA
(BHYTpUMOJIEKYJISIpHAsl ~ Jerujporanus) u ©0) ¢ oOpa3oBaHmeM mpocToro  sdupa
(MeXMOIeKyIsipHas AETUIPOTAIIHS).

OmneiT 8. PacTBOpenue eHoIa B BOJIE
PeaxTuBbl u MmaTepuaibl: pactBop ¢deHona.

[Tomemator B mpoOupKy 2 Kamiu pactBopa (eHoma, MpuOaBIsiOT 2 Kaluld BOJBI U
B30anThiBatoT. OOpaszyeTcss MyTHas XKUAKOCTb — HMYIbcUs ¢eHona. [laroT comepxKumMomy
npobupku orcrosThes. [lociie orcTamBaHus 3MyJbCHSI MTOCTENIEHHO PAacCIauBaeTCs: BEPXHUU
CJION — pacTBOp (peHona B BoJe, HUKHUN — pacTBOP BOAbI B (heHosie. DEHOI MII0X0 paCTBOPUM
B XOJIOAHON BojJe. OCTOPOKHO HarpeBaroT cojepkumMoe mpooupku. Ilomyyaercst onHOpOAHBIN
pactBop. Ilpu oxyaxaeHun BHOBb OO0pa3yeTcss MyTHas >KUIAKOCTh. Ilpu moBbIIEHUH
TEMIIEPATYpPbl YBEINYUBAETCS PACTBOPUMOCTh KaK BOJbI B (peHoue, Tak U (peHoJia B BOJE, U MpU
68°C OHU CMEIIMBAIOTCS IPYT C APYTOM B JIFOOBIX COOTHOIICHUSIX.

[Ipumeuanue. [lpocreiimmit denon CO6HSOH mnpencrasisier co0oil  GecrBeTHOE
KPUCTAJIJIMYECKOE BEUIECTBO C XapaKTEpHBIM 3amaxoM, Iassuieecs npu 41°C. Temmepatypa
IiaBjieHuss (eHojla CHJIBHO TMOHMXKAeTCS OT NpHUMECH HEeOONbIIMX KOJMYECTB BOJbI
(xpuctamnoruapat CeHsOH*H20 mnasurcs npu 16°C). @eHos TUTPOCKONMYEH, KPUCTAILIBI €ro
IIPU CTOSTHUM Ha BO3/yX€ PacIUIbIBAIOTCS, 00pa3ysl TaK Ha3bIBAEMBIH KUIAKUN (DEHOII.

Cdopmynupyiite BEIBOI O padoTe.

OmbiT 9. Peakiust pernona ¢ xnopumom sxenesa (1)

PeakTuBbl M MaTepHuaibl: (EHOJ, HACBIIICHHBIN BOAHBINA pacTBOp; xynopun xeineza (I11),
0,1 . pactBoOp.

[Tomemarot B mpoOupky 2 Kariu pactBopa ¢heHosa, 100aBIsoT 3 Karii BoJbI U 1 Karuto
pactBopa xiopuja xenesa (l11). ITosBisercs HMHTEHCUBHOE KPacHO-(hHOJIETOBOE OKPAIIMBAHHUE.

@DeHoJIbI ¢ XJIOPUIOM XKeJle3a B BOJHOM PacTBOPE Jal0T LIBETHYIO PEAKIIMIO BCIIEJICTBUE
oOpa3zoBaHusi  OKpameHHoro komruiekcHoro coenunenuss CeHsOFeClz  (wmm, Touwnee,
oxpamenHoro nona CeHsOFe?"). Dta peakims cIy>KUT 1Sl KAUECTBEHHOTO OTKPHITHS (hEeHOIIOB.

Harnummre ypaBHEHUS peakui.

CdopmynupyiiTe BBIBO 1O padoTeE.

Omprt 10. Tonyuenue 2,4,6-tpubpomdbenona

PeaktuBel u Marepuansl: (peHON, BOAHBIN pacTBOp; OpOMHAs BOAA, HACBHIIICHHBIN
pacTBop.

B mpoOupky BHOCAT Kamid OpOMHON BOJBI M J0OABISAIOT KAIUTI0O BOJAHOTO PacTBOpa



¢enomna. Ilpu »TOM OpomHas Bojxa oOOeCIBEYMBACTCS W JKUIKOCTb MYTHEET BCIEACTBUE

obpazoBanus O6enoro ocajaka 2,4,6-rpudbpompenona. Hanummre ypaBHEHUS peakiiuil.
I'uapokcwiipHas Tpynma OTHOCHTCA K YHCIy Haumbolee CHIBHBIX OpTO-TIapa-

OpPUECHTAHTOB. Peakiuu 35eKTpo(UIBHOTO 3aMEUICHHUs BOJOpOAa B OCH30JIBHOM sape ISt

(eHOIOB MPOXOIAT 3HAYUTEIHHO JIeTue U B 00JIee MATKHUX YCIOBHSIX, YeM JUIst OeH3071a.
CdopmynupyiiTe BBIBO 11O paboTe.

Ommit 11. CynbdupoBanue GpeHosa

PeaxtuBbl n MaTepuanbl: Gpenon; cepras kuciota (d=1,84 r/cm3),: BonsHas OaHsi.

B npoOupky mnomemiarT HECKOJIbKO KPUCTaUIOB (eHoia M T00aBIAIOT 3 KaIlulkd CepHOU
KHCJIOTHL. BCTpSAXHMBAIOT CONEpKUMOE MPOOUPKHU: KpHCTAIIBl (heHOoJa pacTBOpsAIOTCsA. BHocsAT
KAaILTIO MOJYYHBILErocs pacTBOpPa B APYTyIO MPOOUPKY U A00ABISIIOT 4—35 Kamnenb BoJbl: (eHo
BBIJIETISIETCS B BUJIE MYTH.

Peaknmonnyro cmech B IMepBod NMpOOMpPKE HArpeBalOT Ha KHUILAIIEH BOASHOW OaHE B
TeYCHHE 2—3 MUH, 3aTeM OXJIKIAIOT COJEPKUMOE MPOOMPKH M BBUIUBAIOT B mpobupky c¢ 10
KaIJIIMU ~ XOJIOJHOM Boabl. OOpasyercs OJHOPOIHBIM pacTBOp, MOYTH HE HMEIOIIUN
XapaKTepHOro 3amnaxa ¢peHoJa.

Hanummre ypaBHeHUs peakiiuii.

CdopmynupyiiTe BBIBOJ 110 padoTE.

OmnpiT 12. HutpoBanue ¢enomna

PeakTuBbl 1 MaTepuaibl: GpeHo, azotHas kuciora (d=1,4 r/cm3), razooTBoaHas TpyOKa.

B mnpoOupky momemarT HECKOIbKO KPHCTALIMKOB (eHOoda, 2—3 Kalud BOJBl U
BCTPSAXMBAIOT O 00pa30BaHUS OJHOPOAHOTO pacTBopa. B apyryroo mpoOupky nomemiaror 3
KaIUTH KOHIIEHTPUPOBAHHON a30THOW KUCIIOTHI M 3 KaIljIk BOIBI.

Paz6aBiieHHyI0 a30THYIO KUCIIOTY IO KaIUIIM OPUIMBAIOT K KUAKOMY (heHOIly, Bce BpeMs
DHEPTUYHO BCTPSAXHMBAS W OXJAXKIAsd PEaKIUOHHYI0 TPOOHMPKY, — peakuus HAET OYCHb
SHEPruyHo. PeakiMOHHYI0 CMeCh BBUIMBAIOT B IPOOUPKY C HECKOJIBKMMHU KaIUIIMU BOJIBL.

OTtBepcTre NpoOMpPKU 3aKpbIBAIOT MPOOKOH € Tra300TBOJHOM TPYOKONW M OTIOHSIOT O-
HUTPO(EHOJ B UUCTYIO, CYXYIO0 NMPOOUPKY-NIPUEMHUK. MyTHas KaIuisl )KUIKOCTH B NPHEMHUKE
UMEeT XapaKTepHBI TOPHbKO-MHHIAIBHBIA 3amax o-HuTpodenona. Il-usomep ocraercs B
PEaKIMOHHOM MPOOHpPKe.

I'unpokcunpHas Tpymnma — 3aMECTHTENb, AKTUBHPYIOIIMHM CoJepiKallee ee sipo.
Peakiun 3amMerieHust (EHONOB MPOTEKAIOT 3HAYUTENBHO JIerde, 4YeM Yy apoMaTHYecKHX
yraeBonopoaoB. deHosn HUTpyeTcs pa30aBIeHHOW a30THOM KHCIOTOH, TOrja Kak Ipu
HUTPOBAHUU OEH30J1a HY’)KHa CMECh KOHIIEHTPUPOBAHHBIX a30THOM U CEpHON KUCIIOT.

Hanmmnre ypaBHeHUS peakui.

Cdopmynupyiite BbIBOA 0 padoTe.

OmnpiT 13. LIBeTHBIE peakiM¥ MHOTOATOMHBIX (DEHOJIOB € XJIOPHIOM XKele3a

PeaxtuBel 1 mMarepuansl: 1%-Hble pacTBOPHI MUPOKATEXUHA, PE3OPIIMHA, THIPOXUHOHA,
nuporaiona; xjaopusn xenesa FeCls, 0,1 H. pacTBop.

B onny nmpoOupky BHOCAT 3 KalulM pacTBOpa NUPOKAaTE€XMHA, B APYryl0 — 3 Karuu
pacTBopa pe30oplrHa, B TPEThIO — TUAPOXMHOHA U B YETBEPTYIO — MUporamiona. B kaxmayio u3
npoOUpoK m00aBisAtoT 1o 1 Karute pacTBopa xJyopumaa sxeneza. [Ipu 3ToM B mepBoi mpoOupke
HOSABISIETCS 3€JIGHOE OKpalllMBaHWe, BO BTOPOW — (UOJETOBOE, B TpPEThbe — 3eJIeHOe,
MOMEHTAJIbHO MEPEXO/SIIEE B JKEITOE, U B YETBEPTOI — KpacHOe.

OnHoBpeMeHHO ¢ 00pa3oBaHUEM (DEHOJATOB XJIOPHJL Kejle3a JelcTByeT Ha (hEeHOJbl U
KaKk OKHUCIHUTENb. [losiBeHHE OBICTPO M3MEHSIONMICHCS 3€JIEHOW OKpAacKh B MPOOHPKE C
THJIPOXMHOHOM YKa3bIBae€T Ha TO, YTO IPH OKUCIEHWU THJIPOXMHOHA B XUHOH 0Opaszyercs
MIPOMEXKYTOUYHOE COCAUHEHHUE OJHON MOJIEKYJIbI THAPOXUHOHA C OJJHOM MOJIEKYJIOW XWHOHA, TaK
Ha3bIBAEMBIH XUHTHIPOH.



3aMeTUTh 3€NeHYI0 OKpPacKy MOXKHO TOJIbKO B TIEpBBIi MOMEHT IONAJaHUs Karllud
XJIOpHUJa Kejie3a B pacTBOpP THAPOXMHOHA MpPH paccMaTpuBaHuM Ha Oenom ¢one. Okpacka
CTaHOBHUTCSA 3aMETHEE IPH HACHIIIEHHOM pacTBOpe THMAPOXMHOHA U Oosee crmabom pacTBope
XJIOpHJIa Keme3a.

Hanumnre ypaBHeHUS peakLui.

CdopmynupyiiTe BBIBO 11O paboTe.

OmnbiT 14. 1IBeTHBIE peakIMW MHOTOATOMHBIX (PEHOJIOB C XJIOPHUIOM JKelie3a Ha
¢bmIbTpOBaNIbHOIM Oymare

PeaktuBbl U marepuanbl: 1%-Hble pacTBOpPHI MUPOKATEXWHA M MHUPOTAIIIONA, XJIOPHUJ
xene3a FeCls, 0,1 H. pacTBOp, QuIbTpOBaTIbHAS OyMmara.

Ha mnonocky ¢uibrpoBansHoit Oymarum (3x7 cm) HaHOcIT mo 1 Kame pacTBopa
NUPOKATeXWHA U THporauiona. Koraa kammm pacruiblByTCsl, B IIEHTP KaXIOTO MSATHA TOMEIAIOT
1o karuie pactBopa xsopunaa xeie3a (I1l) —mpoayKkThl OKHCIIEHHS paclpeessioTCs B BHIC
KOHIIGHTPUYECKHX KOJIEL, T.e. yAaeTcsi HaOJrolaTh paclpeesuTeNIbHyI0 XpoMaTorpaduio Ha
Oymare.

[TosrydeHHYIO0 XpOMaTOTpaMMy TIPHIIOKHUTE K pabodeMy KypHAIy.

Cdopmynupyiite BbIBOI O padoTe.

Ompit 15. LiBeTHas peakiys Ha albAeTUbI ¢ HYKCUHCEPHUCTOM KHUCIOTON

Peaxmusvr u mamepuanvi: opmanvoecud, 40%-uvili 600HbBIL pacmeop; IMAHATb;
@yKkcuncepnucmas Kucioma.

B nBe nmpoOupky moMemaroT Mo 2 Kamid pacTBopa (YKCUHCEPHUCTOW KHUCIOTHI U
M00aBISIOT B OJHY M3 HUX 2 Kallld pacTBOpa (opManiblIeruia, B Ipyryr — 2 Karuld 3TaHaJs.
PacTBOp (hyKCHHCEpPHHCTON KHCIOTHI MpU JOOABIEHUH pacTBOpa (HOpMalIbJeTHaAa MOCTEIIEHHO
OKpalluBaeTcs B (PUOJETOBBIN IIBET, IPHU 100ABIEHUU 3TaHAISI — B PO30BO-(HOJIETOBBIN I[BET.

Omnpit 16. CamooKkHCcIIeHHE BOJHBIX pacTBOPOB (opManbaeruia

Peaxmusvl u mamepuanvi: gopmanvoecud, 40%-Hvlli 600HBIL pPACMBOp, MEMULOBbILL
KpAcHwlil, pacmeop.

B npoOupky nomeniator 2—3 karum pacTBopa (opmManbaeruia U A00aBisoT | Karmo
WHAMKATOpa METUIIOBOTO KpacHOro. PacTBop mpuHUMAaeT KpacHYI OKpacKy, 4TO YKa3bIBaeT Ha
KHUCITYIO PEaKLHIo.

AnbpaeTUAbl OYEHB JIETKO OKUCISIOTCS. B BOJHBIX pacTBOpax OHH MOTYT OKHCISATHCS JO
KHCJIOTHI 332 CYET KHCIOpOoJa JAPYrod MOJEKYJbI ajbJeTHa, BOCCTAHABIMBAS €€ B CIUPT —
IPOMCXOIUT PEAKINS OKHUCIUTEILHOIO BOCCTAHOBIICHUS.

Hanmmnre ypaBHeHUS peakui.

Cdopmynupyiite BEIBOI O paboTe.

OmnbiT 17. OKucIeHue anbAEruI0B aMMHAYHBIM PacTBOPOM OKCHa cepedpa (peaxius
«cepedpsIHOTO 3epKaia)

Peaxmuevr u mamepuanvi: ghopmanvoezuo, 40%-nviii 600uwIli pacmeop, ammuax, 2 H.
pacmeop; Humpam cepeopa, 0,2 n. pacmeop.

B udunctyro npoOupky BBOJAT 2 KaIljlM pacTBOpa HUTpaTa cepedpa U MpUOABIAIOT KaIlIo
amMuaka. O0pa3yromuiicss Oypblil 0Caiok THIPOKCHIA cepedpa pacTBOPSIOT, T0OABIISIS N30BITOK
(1—2 xamm) pacTBOpa aMMMaka. 3aTeM NpUOaBIAIOT Kalullo pacTBopa (opmanbaeruaa u
MEIJICHHO TIOJIOTPEBAIOT COJEPKMMOE MPOOMPKH Hal TIaMEHEM TopenkH. [Ipu ocTopokHOM
HarpeBaHUU COAEPKUMOE MPOOMPKU OypeeT W Ha e€e CTEHKAaX MOXET BBIJICIUTHCS cepedpo B
BUZIC OJIECTSAIIETO 3epKATBHOTO HayieTa (KOMIUIEKCHBIH HOH MeTajla BOCCTAaHABIMBACTCS 0
METaJUINYEeCKOTo cepedpa). ANbIernu] OKUCISIETCS 0 KUCIOTHI, KOTopasi 00pa3yeT aMMOHHEBYIO
COJIb.

Hamnummre ypaBHEHUS peakUi.



Cdhopmynupyiite BbIBOA 10 padore.

Ompit 18. Okucnenue anpaeruioB rugpokcuaom meau (1)

Peaxmuevr u mamepuanvi: gpopmanvoecuo, 40%-uwviti 600HbBIL pacmeop, cyibgham meou
CuSQOq, 0,2 1. pacmeop, edxuti Hamp, 2 H. pacmeop.

B npob6upky nomemiaroT 4 Kamiu pacTBOpa €IKOro HaTpa, pa3doaBifioT 4 KarisiMu BOJIbI
1 100aBisIOT 2 Karumm pactBopa cynbdara meau (11). K BemaBmemy ocajky ruapokcuia MeIu
(I1) mpubassror 1 Kammo pacTBopa GopMaibaeruia U B30AITHIBAIOT COAEPIKUMOE MTPOOHPKH.
HarpeBaroT Haj miaMeHeM TOpEIKU /10 KHIIEHHUS! TOJIbKO BEPXHIOI0 YacTh PAacTBOpa Tak, YTOOBI
HUDKHSISL 4acTh OCTaBajach JUIsl KOHTPOJIS XONOAHOW. B Harpetoit yactu mpoOUpKH BBIIEIAETCS
xenteii ocamok ruapokcuaa meau (1) (CuOH), mepexonsmuii B kpacHblii okcung meau (1)
(Cu20), a nHOT 1A HA CTEHKAX MPOOUPKHU BBIIEISAETCS J1aXKe METalInyecKasi Me/ib.

Hanmmnre ypaBHeHUS peakLui.

[ToBTOpPUTE 3TOT OMBIT, 3aMEHUB PACTBOP (hopMabAETHIa PACTBOPOM STAHAIIS.

Cdhopmynupyiite BEIBOI O padoTe.

OmpiT 19. Peakums 6eH3abpeTHAA C THAPOCYIHGUTOM HATPHS

Peaxmuevl u obopyodosanue: 6Oenzanrvoezud,; eudpocyrvpum Hampus (HACLIUEeHHbLL
pacmeop, 800sHAsL OAHAL.

B mpobupky mnomemiaror 3 Kamm OEH30MHOTO aibAeruna, I00aBISAIOT 5 Karelb
HACBILIEHHOTO pacTBOpa TUAPOCYIb(PUTAa HATPUS U DHEPTUYHO BCTPSAXUBAIOT CMECh.
O0pa3yroTcst KpUCTAILIBI THAPOCYIb(MUTHOTO COSAMHEHUS.

3areM K cMecHu J00aBJSIOT 6 Kamelb BOJbI M IOMEUIAIOT MPOOUPKY B TOPSUYIO BOJSHYIO
6anto. Kpucramisl ObIcTp MCUE3al0T, B PACTBOPE MOSBISIFOTCS MACIISTHUCTBIE KAIlIH OILYIAeTCs
XapaKTepHBIi 3amax OeH3anpaeruaa. XuMu3M mpoiecca:

[Tpu HarpeBaHUH B BOJHOM PAacTBOPE TUAPOCYIb(GUTHOE COENMHEHHE JIETKO Pa3siaraercs
Ha MCXO/IHbIEC BEIIECTRA.

Harnmmnre ypaBHeHUS peakui.

Cdopmynupyiite BbIBOI 1O padoTe.

OmnpiT 20. [TonyyeHue aneToHa U3 YKCyCHOKHUCIIOTO HAaTpuUs

Peaxmuevr u obopyoosanue: yKCYCHOKUCTbIL HAMPUli, 00€360HCEHHBIU, CONAHASA
KUCI0ma, KOHYeHMpUpo8aHHas, 2a300meoonas mpyoxa c npooKou.

B cyxyro npobupky momemator okoio 0,1 T 00e3BOKEHHOT0 YKCYCHOKHUCIIOTO HaTpHs
CH3COONa (BbicoTa ciost n0JKHA OBITH OKOJIO 3 MM). 3aKpbIBalOT MPOOMPKY MPOOKOH ¢
ra300TBOJAHON TPYOKOM, HU)KHUN KOHEL| KOTOPOW OMyCKaroT B MPOOUPKY C 6—8 KaIuIsIMHU BOJIBI.
Jlep>ka poOUPKY C YKCYCHOKHCIIBIM HaTPHEM B FOPU30HTAIBHOM IOJIOKEHUH, HArPEBAIOT €€ B
rIamMeHu ropenku. [1apsl alieToHa KOHIEHCHPYIOTCS B BOJIE, HAXOISIICICS BO BTOPOI TPOOUpKeE.
Omymaercs xapakTepHBbIN 3aI1ax aleToHa.

[locne octeiBaHMs NEpBOM MPOOUPKU 100ABIAIOT B HEE KAaIUII0 KOHLIEHTPUPOBAHHOU
COJITHOM KHUCIOTHL. I[IpoMCXOIUT CHIIBHOE BCIEHMBAHHWE BCIIECIACTBUE BBIIEICHUS JIBYOKHUCH
yraepoaa. Hanummure ypaBHeHUs peakiuii.

OmprT 21. 1BeTHas peakuus Ha alleTOH ¢ HUTPOIIPYCCHIOM HATPHS

Peaxmusvr u obopyoosanue: ayemon, pacmeop, uumponpyccuo nampus, 0,5 H.
pacmeop, YKCycHas Kucioma, 2 H. pacmeop, eOKuti Hamp, 2 H. pacmeop,; npeomMemHoe Cmexio.

Ha npenmeTHOE CTEKII0 HAHOCST KAIlIi0 pacTBOpa HUTPOIIPYCCUIA HATPHS, 2 KaIlJIl BOJIBI
u 1 ka0 BoJgHOTro pacTtBopa aneroHa. [Ipu 1o6aBneHUN Karuid pacTBOpa €IKOro HaTpa CMeCh
OKpAIIIMBAETCS B KPACHBIN IIBET, KOTOPBIN OT 100aBNeHuUs | Karim pacTBOpa YKCYCHON KHCIIOTHI
MPUHUMAET BUIITHEBO-KPACHBIN OTTEHOK.

OmnpiT 22. Peaknus anieToHa ¢ ruipocyiabGUTOM HATPUS
Peaxmusevl u obopyooeanue: ayemon; 2uopocyibgum Hampus, HACbIUWEHHbIL PAcmeop,



CONAHASA KUCAOMA, 2 H. pACMBOp; MUKPOCKON, NpeoMemHoe CMeKI0, 3anasHHbIl Kanuuiap.

Ha npenMeTHOE CTEKI0 HAHOCAT 2 KaIlIM HACBIIIEHHOTO pacTBopa OUCyib(uTa HATpHUs,
N00aBsIOT | Kamro aneToHa U pa3MEIINBAalOT KOHLIOM 3allasHHOro Kamwuiapa. Bckope
HAUMHAeT BbINAJATh KPUCTALIMYECKUH OCaZAOK THAPOCYIb(PUTHOTO COEAMHEHHs alleTOHA.
[IpenMeTHOE CTEKIO NEPEHOCAT I0J MHUKPOCKOI M paccMaTpuBalOT KpucTawibl. Kpucraiisl
THIPOCYIb(MUTHOTO COEIMHEHHUs AaleToHa IPEeJCTaBIAIOT COOOH HeNnpaBHIBHOW (HOpPMBI
YeThIPEXYTroJibHbIE Ta0INuKu (puc. 1)

Pucynok 1 — Kpucramisl Tuapocynb(puTHOTO COSIMHEHUS alleToHa

JI06aBIAIOT K OCa/IKy KaIlII0 PacTBOpa COJISIHOM KUCIOTBI — OCaJl0K T'HMAPOCYJIb()UTHOTO
COCMHEHUS alleTOHA PAaCTBOPSIETCSI.

Hanummre ypaBHeHUs peakLuid.

Peakuio mmpoKo UCTIONB3YIOT ISl OTAENICHHs KapOOHMIBHBIX COCAMHEHUI OT BEILIECTB,
C KOTOpPBIMU THAPOCYIb(GUT HATpUsi HE BCTymaeT B peakuuto. IIpoaykTel mpucoeauHeHus
THIPOCYIb(pHUTa HATPUS NpU 00paboTKe cinaboil menoypto win pasdasieHHoi kuciaotoit (HCI,
H2SO4) paznararotcsi, 06pa3yst HCXO/IHbIE KApOOHUIIBLHBIE COSTUHEHUSI.

KapOoHunpHBIE COEAMHEHUS OTHOCATCA K YHCIy BeChbMa pPEaKIMOHHOCIIOCOOHBIX
OpraHum4eckux BemecTB. VX XMMHYecKHe CBOMCTBA CBSI3aHbl C OCOOEHHOCTSIMM 3JIEKTPOHHOI'O
CTPOCHHUSI KapOOHWIBHOW Tpymnmbl. CBS3b MEXKIY aTOMOM YIJIepoJa M aTOMOM KHCIIOpOja
BCJIEJICTBUE OOJIBLION 3JEKTPOOTPULATENLHOCTH KHCIOPOAa IO CPAaBHEHUIO C YIJIEPOJOM
CHJIHO TIOJIIPH30BaHa 3a CYET CMEMICHUS AJIEKTPOHHOW IIOTHOCTH T-CBS3M K KHCIIOPONY.
CunbHasg nossipuzanus cBsi3u C=0 B KapOOHMJIBHBIX COEIMHEHMAX BelET K TOMY, YTO Ha
KHCJIOPO/IE COCPENOTaYMBACTCS OTPHUIIATENBHBIA 3apsii, a Ha KapOOHWIBHOM YIJiepone —
noJ0XkUTeNbHbIN. [TonspHOCTE KapOOHUIIBHOM IPYIIBI ONPEAETSEeT U €€ Peakuu. boabIMHCTBO
peaxiuii KapOOHMIIBHBIX COCTUHEHUH — ATO PEAKIIMH, B KOTOPBIX IMOJIOKUTEIHLHO 3apsKEHHBIH
KapOOHMJIBHBIN YIiepoa — 3JeKTPOQUIbHBIA IIEHTP MOJIEKYJIbl — B3aUMOJEHCTBYET ¢
HYKJIEOQMIbHBIMU peareHTaMu. Peakuus npucoeqnHeHus OucynbpuTa HaTpus K KapOOHUIBHON
IpyMIe OTHOCUTCS K peakIsIM, IPOXOIAIIMM IO MEXaHU3MY HYKIEO()UIBHOTO IPUCOEAUHEHHUS.

Omnpit 23. [Tonyyenue omohopma U3 areToHa

Peaxmuevr u mamepuanvl. ayemon, pacmeop 1oda 8 tiooude Kauus, eoxut namp, 2 H.
pacmeop.

[Tomemator B mpoOupKy 3 Karuiv pacTBopa iojia B HOJUCTOM KaJluu M 5 Kareiab pacTBoOpa
enkoro Hatpa. PactBop obecuBeunBaercs. K o0eciiBeueHHOMY pacTBOPY MOJIHOBATUCTOKUCIIOTO
HaTpus J00aBIAIOT 1 Karutio areroHa. MrHOBEHHO 0€3 HarpeBaHUs BBINAAET KEITOBATO-0EIbIN
0CaJIOK C XapaKTepHBIM 3amaxoMm ogodopma.

Hanmmnre ypaBHeHUS peakui.

Peakuust oueHb YyBCTBUTENBHAS U HCIIONB3YETCS JUISl OTKPHITHS aneToHa (HomodopMHas
npo0ba Ha aleToH).

Kpurtepun onenuBanns 1a00paTopHbIx pador:
Kpurtepun onenuBanns 1a0opaTopHbIx pador:

Kpurepun Onenka Yposennb

CTYJIeHT CaMOCTOATCIIBHO HJIHM B COCTaB€ | «3aUYTCHO» HOpOFOBBIﬁ YPOBCHB

Majioi TPYIIBl BBHITOIHUT JIA0OPATOPHYIO




pabory, IIPELYyCMOTPEHHYIO y4eOHBIM
IUIAHOM, a TaK)KE JTaeT OTBETHI Ha BOIIPOCHI
no 93Toii pabore Tpu ee  3amIuUTe

IPEero/IaBaTelIio.
CTyneHT He BBINOJHWI JITAOOPATOPHYIO | «HE 3a4TEHOY YPOBEHB HE
paboty, 100 HE CIOCOOCH OTBETHTh Ha chopmupoBaH

BOIIPOCHI ITPH €€ 3alUTE.

4.2 DoHJ O1LIEHOYHBIX CpeacCTB 1Jisl MPOBEACHUS HpOMe)l(yTO‘lHOﬁ arreCcranmuu

4.2.1 Bonipocsl AJisl MOATOTOBKH K IK3aMeHY

1. TepmoauHaMu4yeckne CUCTEMbl. BHYTpEeHHsIs1 SJHEPTUs CHCTEMBI, paboTa, TerioTa.

2. I[TepBblii 3aK0H TEpMOJUHAMUKHU. TeMI0ThI IPOLIECCOB MPU TOCTOSIHHOM 00bEME U
IIPU [TOCTOSIHHOM JIaBJICHUH. DHTAJIbIIUS.

3. OK30- M JHJIOTEPMHUYECKHE pPEaKUUU. TepMOXUMHUYECKHE YpaBHEHMs. 3aKOH
I'ecca.

4. CrnenctBus u3 3akoHa ['ecca. CTaHaapTHbIE COCTOSHUS M CTAHAAPTHbIE TEIUIOTHI
00pa3oBaHus BELIECTB.

S. Bropoii  3akoH  TepMonuHamukH.  OHTponus.  CaMONpOM3BOJBHBIE U
HECaMOIIPOU3BOJIbHBIE ITPOLIECCHI.

6. @DakTopbl, CIOCOOCTBYIOLIUE POCTY SHTPONUU. TpeTHil 3aKOH TEPMOJUHAMUKH.

1. N3o0apHo-u3orepmuueckuii  morenuuan (dHeprus ['u66ca). Hampasnenue
INPOTEKAHUS XUMUYECKUX PEAKIUH.

8. [TonsiTue cpenHeld W HCTUHHOW CKOPOCTHM XHMMHYECKOM peakuuu. 3aKoH
JeMCTBYIOIMX MAacC U I'PaHMILIbI €0 IPUMEHEHUS.

9. [Topsimox  peakuuu. MoJeKynsIpHOCTh pEaKLUHUU. 3aBUCUMOCTb  CKOpPOCTHU
XUMHUYECKOHN peakiuu oT Temnepatypsl. [Ipasuno Bant-T'odda.

10.  Dwueprus aktuBanuu. YpaBHeHne Appennyca. [lonsTie karanmsa.

11.  depmeHTaTHBHBIN KaTaaus3.

12. OOparumbie U HEOOpPATUMBIE XUMUYECKHE PEAKIINU. XUMUYECKOE paBHOBECHE.

13.  KoncranTa paBHOBecHs U (akTOpbl Ha Hee BIUsIOIIKE. Boixoa peakuuu.

14. Cnsur xumuueckoro paBHoBecus. [Ipunnumn Jle-1laTense.

15. T'omorenHele u rereporeHHble  cuctembl. ®aszpl.  Bumel  pacTBOpOB.
PactBOpuMOCTS.

16.  CrmocoObl BbIpa)XeHUs1 KOHIIEHTPALMH PaCTBOPOB.

17.  WneanbHble U peanbHble pacTBOpbl. ConbBaranus. PacTBopeHne kak (U3MKO-
XUMHUYECKHUM IIpolLiecC.

18.  TemnoBble 3¢ deKTh nporecca pacTBOpEHUSI. Kpucramioruaparsr.
ITpoMexyTOUHOE MOIOKEHUE PACTBOPOB MEK/Y BEIIECTBAMHU M CMECSMHU.

19.  3aBHCHUMOCTH pPAcTBOPUMOCTH OT TEMIIEpATypbl W JaBJICHUS. 3akoH [ eHpw.
Huddysus.

20.  Ocwmoc. 3akon Bant-T'odda.

21.  3axon Payns u crneacTBus U3 HEro.

22.  KomnwraTWBHBIE CBOWCTBAa pPAacTBOPOB W  TPAaHUIBI WX  IPUMECHEHHUSI.
N3oTonnueckuii K03 PUIHEHT.

23.  Pomp ocmoca B OMOJOTHMYECKMX CHCTEMax W B MEOUIMHE. [ MIIOTOHWYECKHE U

TUIIEPTOHUYECKHUE PACTBOPBI.
24, Teopus 31EKTPOIUTHYECKON AUCCOLMALMM U €€ OCHOBHBIE MOJI0KEeHU. CTeneHpb




JUCCOoHalu. CunbHbIE U cIa0bIe SJICKTPOJIUTHI.

25.  HonHas cuna pactBopa. AKTUBHOCTh. 3akoH [[eOas- XtoKKes.

26.  Poib 31EKTPOIMTOB B MPOIIECCE KU3HEACATEIBHOCTH.

27.  Koncranra aucconuanuu. 3akoH pa3zoasienust OcTBaibaa.

28. Huccoumnanusa Boasl. MloHHOE mNpou3BeneHHE BOAbL. BOMOPOIHBINM MOKA3aTelNb.
NurtepBansl 3Hauenuit pH nis sxuakocTelt opranusma.

29.  IIporonutnyeckas teopus. I[IpoTonutuyecknue paBHOBECHS B paCTBOPAX.

30.  Amdonutsl. Monnslii ruaposn3. KoHcTaHnTa ruposusa.

31.  KoHKypeHTHBIE PEaKLMU B paCTBOPAX 3JIEKTPOIUTOB.

32.  Pacuer pH xucnot, oOCHOBaHUM U COJICH.

33.  T'ereporennsie paBHOBecusi "ocamok-pactBop'. IIpomsBeneHne pacTBOPHUMOCTH.
PacTBOpUMOCTH TPYJHOPACTBOPUMBIX IJIEKTPOIUTOB.

34.  VYcmoBus OCaXIEHHS TPYIHOPAaCTBOPUMBIX BEUIECTB M HMX pACTBOPEHUSI.
Konkypen1ius 3a o0t HOH.

35.  OKHCIHUTENbHO-BOCCTAaHOBHUTEIbHbIC peakuuu(OBP). Penoxc-cucremsl.
OcHoBHble THIBI OBP.

36.  CraHmapTHBIA SJIEKTPOAHBIA MOTEHIMAaN H (AKTOPHl HA HETO BIUSIOIINE.
VYpaBaenue HepHacra. BogopoiHblii 3J1€KTPO/I.

37. [NanpBanmgeckuit anement(Cu-Zn). 5J1C ranpbBaHUYECKOTO JJIEMEHTA.

38.  IlpaBuna 3anmucu TrajabBaHMYECKHX JJIEMEHTOB. OTIUYMS TralbBaHHYECKOTO
AJIEMEHTA OT AJIEKTPOJIN3HON SUYEHKH.

39.  PabGora, sneprust [ u66ca, KOHCTaHTa paBHOBECHUs peloKc-peakiuii. Onpenenenue
HaIpaBJICHUS] CAMOIIPOU3BOIBHOTO MIPOTEKAHUS PEIOKC-TIPOIIECCOB.

40.  buosornueckoe 3Ha4€HUE OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX MPOLIECCOB

41.  PacnpocTpaHEHHOCTb XMMMUYECKHUX DJIEMEHTOB B IIPUPOJIE.

42.  Poub 31€MEHTOB-OPraHOTE€HOB M UX COSAMHEHMI B dKUBBIX CHCTEMAX.

43.  Makpo- 1 MUKPODJIEMEHTHI B CPEJIe U OPTaHU3Me YETIOBEKA.

44.  Mertamibl )KM3HU UX POJIb B OpraHU3MeE.

3agady Ha YK3aMeH
1. He npousBoas BbluMcieHH, YycTaHOBUTE 3HaK AS° cieayrommx
MPOIIECCOB:

2NH3 (I) — N2 (l‘) + 3112 (I‘) ’
CO2(x.) =CO2(r.);
2NO(r.) 4+ O, (r.) = 2N Oy (r.) ;
2. Obpatumas peaknus OIMCBIBAETCS YpaBHEHUEM
A(r.) + B(r.) = 2C(r.) Cmemanun o 1 monbp Bcex BemecTB. [locrne ycTaHOBIEHUS
paBHOBecHsi cMecu oOHapykeHo 1,5 monb BemecTBa C. HaifT KOHCTaHTy paBHOBECHsI
(0O6beM peakIIMOHHOW CHCTEMBI CUNTATh MOCTOSIHHBIM U paBHBIM 111).
3. OO6parumas peakius onuckiBaeTcst ypaBHeHuem A(r.) + 2B(r.) = C(r.)
Cmemann mo 2 Moib Bcex BemiecTB. [locime ycTaHOBIIEHHS pPAaBHOBECHUS CMECH
oOHapyxeHo 2,5 monp BemectBa C. HailTu koHCcTaHTy paBHOBecHs. (00bEM peakIHOHHON
CHCTEMBI CUATATh MOCTOSIHHBIM U PaBHBIM 111)
4. Bo ckonpko pa3 HYXHO YBENUYMTH JaBJIEHHE, 4YTOOBI CKOPOCTb
3JlIeMEHTapHON OHOCTaIuHOM peakuuu 2A + 2B = 2AB B 3akpbITOM cocyzie BO3pociia B
256 pa3? OmpepenuTe TMOPSJIOK pPEaKIWHA TIO BEIIECTBY A, TO BemectBy B w
CYMMapHBIH(00IINit) MOPSIOK PEaKIHH.
5. He nmpousBons BbluMciaeHHi, ycTaHoBuTe 3HaK AS°® crienyromux
IIPOLIECCOB:



2H5 S (l") + 30, (r) = 2 Hs O(}K.) +2S05 (F.);
2CH; OH (I‘) + 30, (F) =4H; O(r.) + 2C0, (I‘)

6. He nmpousBons BbluMciIeHMH, YycTaHOBUTE 3HaK AS° crienyromux
IPOLIECCOB:

« Y — N .
2NH3z(r.) =Ng(r.) + 3Hz (r.);
C 02 (K) =0 02 (I) 3
2NO(r.) 4+ 02 (r.) =2NO;3(r.);

7. [Ipu craHmapTHBIX YCIOBUSX TEIIOBOM 3 (EKT peakiuu o0pa3oBaHUS
CCls u3 rpadura paBen 103,3 k/[x/Monb, a TemIoBoi 3PQeKT peakiuu 0Opa3oBaHHS
CCls u3 anmasa pasen 105,6 x/[x/mMonb. UeMy paBHa TeIuioBoi 3(PpQeKT mpeBpamicHus
rpadura B anmas nmpu CTAaHIAAPTHBIX YCIOBUAX?

8. Paccuuraiite TeruioBod 3¢gdekT peakumu rnepexona rpadura B anmas,
€CIIM M3BECTHO, YTO TEIIoBOM 3¢ ekt peakuun obpazoanus CO2 u3 rpadurta paBeH
393,5 k/Ix/mMomb, a TeroBoi A dekT peakuun oopazoBanus CO2 u3 anmasa paseH 395,4
k/[/MOTB.

9. He npousBoas BbeluMcieHuid, ycTtaHoBuTe 3HaK AS° ciegyrommx
IPOIIECCOB:

2H2S(r.) + 305 (r.) =2H20(x.) + 2SOz (r.);
2CH30H(r.) +302(r.) =4H3 O (r.) + 2C Oz (r.)

10.  YcraHOBUTH, BO3MOXHO JIM TPOTEKAHWE pEAKIUH B CTaHIAPTHBIX
ycaoBusx npu 25°C:

8 Al(x.) + 3Fe3 04 (x.) = 9Fe(x.) + 4 Al O3 (x.)

PaccuuTath TemnoBoit 3¢ ekt peakuu Mpyu CTaHJAPTHBIX YCIOBUSAX, ONPENEINUTh 3K30-
WIM SHAOTEPMHUUECKAsl PEAKLIUS.

11. Bo cKoJIbKO pa3 HYXHO YBEIUYUTH JaBJIEHHWE, 4YTOOBl CKOPOCTb
3JIEMEHTAapHON OJHOCTaNNHON peakuuu 2A + B2 = 2AB B 3akpbITOM cocyzie Bo3pocia B
1000 pa3? Ompenmenwte TOPSAIOK pEaKIMKA TIO BEIIECTBY A, MO BemecTBy Bz m
CyMMapHBbIi(00IHKit) MOPSAIOK PEaKIHH.

12. YcraHOBUTH, BO3MOXHO JIH TPOTEKAaHWE pEAKIUH B CTAaHAAPTHBIX
ycnoBusix npu 25°C:

4HCl(r.) + Oz (r.) =2Clg (r.) + 2H2 O (x.)

PaccunTarh TemmoBoi 3¢ (eKT peakiuu MpHu CTAaHJAPTHBIX YCIOBUAX, ONPENEIUTh IK30-
WM DHJIOTEPMUAYECKAst PEaKIIHS.

13.  Paccuurtare konuentparuio nono CH3COO™ B pactBope, 0,5 1 KoTOpOro
conepxkut 0,05 moms CH3COOH wu 0,5 mons HCI1, cuuras auccomumariiio mocienaHen
nonHoi. KoHcTaHTa IMCCONMAIMK YKCYCHOM KUCIOTHI paBHa 1,8%107

14.  Ckompko wmmutmmuTpoB 80%-Horo (mo wmacce) pactBopa H2SO4
(nnomuocmo = 1,7 /M) HYXHO B3ATh Juist mpurotoBieHuss 800 mn 1M pactBopa?

15. Ckonpk0  MWUIMIMTPOB  KOHIEHTpHpoBaHHoro  pactBopa HNO3
(nromnocme = 1,21 t/™mi), comepxkamiero 30% (mo macce) HNO3, HyXHO B3sTh IS
npurotosienus 700 ma 0,5M pactBopa?

16.  PaccumraTh KOHIICHTpanmui HWOHOB Bogopona B 0,1 M pacTBOpE
mypaBbuHO#M kucinorsl HCOOH, ecau k 1 11 3Toro pactBopa 100aBuTh 1 Moib cosn
HCOONa? Cuurath, 9TO COJIb IMOJHOCTHIO AHcconuupoBaHa. OO0beM pacTBopa mociie
n00aBlIeHUs COJM CUMTaTh HEW3MeHHbIM. KoHCTaHTa [aucconManyu MypaBbUHOMN



KHCIOTHI paBHa 1,4%¥10

17. K consHoit kucinore obbemoM 250 mu ¢ konreHTtpamuer 0,1 mosb/n
no6aBuiu 40 MII pacTBOpa a30THOM KUCIOTHI ¢ KoHIleHTpanuen 0,05 Momnb/n. Beraucnure
pH momyuuBmierocst pacteopa.

18.  Paccuwmraiite pH pactBopa, momyueHHoro cmemieaueM pactBopa KOH c
koHneHtpanuen 0,02 moaws/1 u oo6bemom 20 mi ¢ pactBopom NaOH ¢ konneHTpanmeit
0,05 momw/11 1 06beMoM 10 miI.

19.  Yemy paBua pactBopumocts MNS B 0,005 M pactBope NazS. ITP(MnS)

=2,5*1010

20.  Yemy paBua pactBopumocth Agl B 0,01M pactBope Nal.ITP(Agl) =
1,1%10%

21. BpomHas BOJa — YACTO HCIOJIB3YeMbI B J1a0OpaTOPHOM NpPaKTUKE

peaktuBoB. Kakue u3 mepednciIeHHBIX HOHOB MOXKHO OKHCIUTH OpOMHOHM BOJOH: a)
sonota(l); 6) oosa (11); B) kobansra (11)?

22. MoxHO 1 OKHCTUTH HoH Fe?* mepmanranat-uonom MnOys, KOTOpBI Hpu
BOCCTaHOBJIGHHHU B KHCJIOM pacTBOpe MpeBpamaercs B HoH Mn?* (CoCTOSHHMS BemecTs —
crangaptabie)? CocTaBbT€ YpPaBHEHUSI OKHCIHTEIbHO-BOCCTAHOBUTEIBHOM pEaKIuu U
paccuMTaiiTe KOHCTaHTY paBHOBecHs peakiuu npu 298 K.

OO0pa3sen 3K3aMeHALIMOHHOT0 OnJieTa

MunuctepcTBo 00pazoBanus u Hayku Poccuiickoit denepanuu
denepaibHOE TOCYAAPCTBEHHOE OO/ IKETHOE 00Pa30BaATEIBLHOE YUPEIKICHUE
BhICIIIEr0 00pa30oBaHUs
«KybaHckuii TOCY1apCTBEHHBIH YHUBEPCUTET
(bakynbTeT XUMUU U BBICOKUX TEXHOJIOTHIMA
kadenpa OOmIeH, HEOPraHNIECKONH XUMUU ¥ HH(POPMAIIMOHHO-BBIYMCIUTEIIBHBIX TEXHOIOTHIA B
XUMUHU
HarpasieHue noarotosku 06.03.01 buonorus

Buier Ne
ITo mucuuruinae «XuMushH
1. [TepBblii 3aKOH TepMOAMHAMHMKH. TEIUIOTHI MPOLIECCOB MPH HMOCTOSHHOM 00BEME U
IIPYU TOCTOSTHHOM J1aBJIEHUH. DHTAJIBIINS.
2. Bbydepurbie pactBopsl. BydepHnas emxocts. bBydepHbie cricTeMbl opranusma.
3. CKOJIBKO MIWITHIIMTPOB KOHIEHTpupoBaHHoro pactBopa HNO3 (moTHOCTH

= 1,21 r/mn), comepxamero 30% (mo macce) HNO3, HyxXHO B3sTH id
npurotosiaenus 700 mn 0,5M pactBopa?

3aB. kadenpoii bykos H.H.

4.2.2 Bonipocsl k 3a4éTy 2 cemecTp

1. KoHCTaHTBI XHMHYECKOTO pPABHOBECHs, BBIPAKEHHBIE Yepe3 KOHIIEHTPALUH,
AKTUBHOCTH KOMIIOHECHTOB paBHOBeCHOI\/’I CUCTEMBI, CBA3b MCXKIAY HHUMHU. 3aBHUCHUMOCThH
KOHCTaHThl XUMHUYECKOTO paBHOBECHsI OT Temnepatypsbl, mpunuun Jle [larense.

2. Kunkue pactBopbl. CrocoObl BBIpaXEHHS COCTaBa pacTBopa (MaccoBas O,
MOJISIpHAsi KOHLEHTpAlMs, MOJISIpHAas KOHIEHTpalUs OSKBUBAJIEHTA). ODKBUBAJIEHT, (aKTOp
OKBUBAJICHTHOCTH.

3. OTKJIOHEHUsI PacTBOPOB OT MJICAIBHOCTH, NpuuMHBL. [loHsATHE 00 aKTHBHOCTH,




Kod(UIMEeHTe aAKTUBHOCTH, MOJIBHOU JIOJTH.

9. OnekTpoiauTHueckas auccouuanusa. Jlucconmumanus cialblX — 3JIEKTPOJIUTOB.
KoncTranTa nucconmanuu, CBS3b CO CTEIICHBIO JAMCCONMANNH (3aKOH pa3dasiieHuss OcTBambaa).
Huccounanus Boabl. BomopoaHsiil mokaszaTes.

10.  Pacuer pH pacTBOpOB CHJIBHBIX U CJIA0BIX KUCIOT U OCHOBaHHH.

11.  Bydepnusie pacTBOpBI, IpuMepsl, pacueT pH, oObsicHeHne OydepHOro nencTBus,
Oydepnas emkocTh. BydepHbie pacTBOPHI B )KUBBIX OpraHU3Max.

12. OCHOBHBIE  MOJIOKEHUSI  MPOTOJUTUYECKOM  Teopuun  bpencrema-Jloypu,
COIPSDKEHHBIE Maphl KUCJIOT U OCHOBAHUH, MPUMEHEHHE K PEaKIUsIM B BOJHOM PacTBOPE.

13. CTpoeHne KOMIUIEKCHBIX cOequHEeHUH. KOHCTaHThl yCTOMYMBOCTH. XelaTHbIE
COEIUHEHMUS.

14.  OxucnuTeabHO-BOCCTAHOBUTEIbHbBIC peaxuuu. VYpaBHeHue Hepucra.

CranpapTHblii 1 GpopManbHbI moTeHIHanbl. CBA3b KOHCTAHTHI PAaBHOBECHSI CO CTAHJIAPTHBIMU U
dbopManbHBIMU IOTEHIIMANaMU. HanpaBieHue OKUCIUTENbHO-BOCCTAHOBUTENBHOM peaklnu.

15.  Or6Gop mpoO TOMOreHHOTO H TETEePOreHHOro coctaBa. CHOCOOBI TOTYYCHUS
cpenHel mpoObl TBEPIBIX, KUAKUX U ra3o00pa3Hbix BemecTB. OCHOBHBIE CIOCOOBI MepeBojia
poObI B hopMy, HEOOXOIUMYIO ISl JAHHOTO BHJIA aHAIIN3A.

16.  Merposjoruueckie OCHOBBI XUMHUYECKOro anammuza. Cucremaruueckue U
ciydaiiHple norpemHocTH. OCHOBHBIE XapaKTEPUCTUKM METOJAa aHalu3a: IMpaBWIbHOCTb U
BOCIPOU3BOAUMOCTh, KOA((DUIIMEHT 4YyBCTBUTEIBHOCTH, MpElNen OOHApYKEHUS, HIDKHAS U
BEpXHSS TPAaHUIBI OIpenesieMbIX coaepkanuid. Craructhuueckass o0pabOTKa pe3ylbTaToB
A3MEPEHUM.

17. Turpumerpuueckul  a"Hamu3. KucioTHO-OCHOBHOE — TuTpoBaHue. Kpuseie
TUTpOBaHUA. BpiOop uHaMKaTOpA.

18. KommiekconoMerpuyeckoe TUTpoBaHue. MeTaulOnHIMKAaTOPBL.

19.  OxuciuTenbHO-BOCCTAHOBUTEIIBHOE TUTPOBAHUE. [IepmanranaTomerpus.
HNonomerpus.

20.  CymHocTh NOTEHLMOMETPUYECKOIO MeToja aHanu3a. llpuBecTu ypaBHEHUE

HepHCTa JIIsA OKHCIIUTEITLHO-BOCCTAHOBUTEIILHOM napel U MOSACHUTHL CMBICII BXOAAIIHUX B HETO
BEJINYMH.

21. W3meputenbHble  JJEKTPOABI M AJIEKTPOJAbl CpaBHEHUA. YeM OTIM4aroTcs
U3MEPUTENIbHBIE AJIEKTPO/bI OT 3JEKTPOIOB CPABHEHUS; IPUBEANUTE IPHUMEPBHI.

22.  CymHocTh MeTOAa mpsiMod moTeHIoMeTpuu. CrocoOsl  mepexoga OT
AQHAJTUTUYECKOTO CUTHAJIA K KOHLIEHTPAIUH.

23. [ToTenmmomerpuueckoe TtutpoBanue. CrocoObl OMpeAeNieHUs] KOHEYHOM TOYKU
TUTpoBaHuA. Kakue »51eKTpoJsl MPUMEHSIOT B KadeCTBE H3MEPUTENBbHBIX U 3JIEKTPOOB
CpaBHCHHA B METOAAaX KUCJIOTHO-OCHOBHOT'O U OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHOI'O TUTPOBAHUS.

24.  Knaccugukanus HOHOOOMEHHBIX 1EKTPOA0B. CTEKIIIHHBIE JIEKTPO/IbI.

25. Meramyeckue 3JeKTpoAbl IEpBOro M BTOporo pojna. IlpuBenure mpumepsl.
Hanummre ypaBHeHHs peakluii, MPOTEKAIOLINX Ha XJIOopcepeOpstHOM U cepeOpsiHOM AJIEKTpoax
" YpaBHCHHA HepHCTa, OMUCBIBAIOIIHE MOTCHUIHAIBI 3TUX 3JICKTPOJ0B.

26.  B3auMopneicTBHE  3JEKTPOMArHUTHOTO  M3JIy4yeHHs C  BEIIECTBOM B
yIbTpadroIEeTOBOM M BUANMOM 00acTsx criekTpa. 3akoH byrepa — JlamOepra — bepa.

27. [Tpuunnbl OTKIOHEHHUs OT 3akoHa byrepa — JlamOepra — bepa.

28.  llpuHnumnuanbHas cxema (OTOIICKTPOKOJIOPUMETpAa W CHEeKTpodoToMeTpa.

OCHOBHBIE OTJIMYHUS XaPAKTEPUCTHK (OTOIIEKTPOKOJIOPHUMETPAa OT CHEeKTpodoTOoMeTpa B
BUJUMOM U yIbTpadUOIeTOBOM 001aCTAX CIIEKTpa.

29.  OcHOBHBbIE TMpPUEMBI MEpexoja OT AHAIUTUYECKOTO CHTHANIA K KOHIICHTpAIMH B
METOJIe TIPSMOH CIIEKTPOPOTOMETPHH.
30.  OOmas xapakTepucTUKa METO/1a CIEKTPOHOTOMETPHH.

4.2.3 Bonpocsl k 3a4éTy 3 cemecTp



1. ITpenmer opranndeckol XumuM. Teopuss XuUMHYECKOro cTpoeHus A. M.
bytneposa. U3omepus.

2. Crpoenne aroma yriepoma. Tumbel rubpuamsanuu. ['eomeTpus OpraHU4ecKux
MOJIEKYII.

3. Onextponnbie 3ddexrsr. Hykneodpunsr u snexrpoduibl. Kucnorsl u ocHOBaHUS
bpéncrena u JIstouca.

4. Knaccugukanus yriaeBogopoaoB. AKaHbl: HOMEHKIATypa, CIIOCOOBI MOTy4EHUS,
buznyeckue cBoCTRA.

o. XUMHYECKUE CBOKMCTBA aJKaHOB. Peakiuu paaukanbHOro 3amenieHus. [Iporeccel
HedTenepepaOOTKH: KPEKUHT, PUGOPMHUHT.

6. Ankensl. HomeHknarypa, XHMMHUYECKHE CBOMCTBa, CHOCOOBI  MOJy4eHUS,
reoMeTpHuuecKas H30MepHsl.

1. Anxunbl. HoMeHKIaTypa, XMMHUYECKUE CBOMCTBA, CIIOCOOBI OTYUYCHUSI.

8. Ankamuensl. Knaccudukamuss  nueHOBBIX — coenuHeHud.  HomeHkmarypa,
XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOIyUSHHS.

9. Apenbl. Kpurepun apomaTuyHOCTH, NpaBWio Xrokkend. HomeHknatypa u
CIOCOOBI IIOJTyYEHHUS apEHOB.

10.  Peaxmum apoMaTudeckoro 3eKTpouiIbHOro 3amenienus. [IpaBuna opueHTanuu.
AKTHBUPYIOIIHE U AC3aKTHUBUPYIOIINE 3aMECTUTEIIH.

11.  Couprel. Knaccudukaiys, HOMEHKIaTypa U CIOCOObI IOJTy4SHHUSL.

12. ®dusnueckue U XUMHIECKUe cBoicTBa ciupToB. [IpocTrie a3uper. DeHobI.

13.  Anpgerunsl. HomeHkiaTypa, XMuMU4eCKUE CBOMCTBA, CIIOCOOBI MOTYYESHHUS.

14.  Keronsl. Homenknarypa, XuMHUYECKUE CBOMCTBA, CLIOCOOBI TIOJTYYEHUSI.

15.  KapOonoBbie kucnotel. HomeHknarypa, XUMHYECKHE CBOWCTBA, CIOCOOBI
MOJTyYCHUSI.

16.  CnocoObl mody4deHHs] MPOU3BOAHBIX KapOOHOBBIX KHUCIOT: CIOXKHBIX 3(HUPOB,
aMUJI0B, aHTUIPHUJIOB, TAIOTCHAHTUAPUIOB. JKUpHI, MBLIA.

17. Amunokucnotel. Knaccudukamusi, HomeHknarypa. AmdorepHocts AK, ux
pEaKIy o aMHUHO- U KapOOKCHTPYIIIIaM.

18.  benku. Tunsl cTpykTyp Oenka. KauecTBeHHbIE peakIuy HAa OENIKH.

19.  VYruneBonasl. Knaccudukarus, crepeon3oMepus.

20.  Xumuueckue CBOMCTBa yrneBojoB. DOYHKIMHM TMOJMCAXapUIOB B IKHUBBIX
OpraHu3Max.

4.2.4 Bonpocsl Kk 3a4éTy 4 cemecTp
Bonpocs! 1J1s1 NOATOTOBKHM K 3a4€TYy:

. IlosicHMTE OCHOBHBIE MOJIOKEHNS TEOPUH AppeHunyca.

. Monnsanus Boabl. IoHHOE IPOM3BEIEHUE BOJIBI.

. Pacuer pH B pacTBOpax CUJIBHBIX U CIA0bIX KMCIOT U OCHOBAaHUI

. [lepeunciure ocHOBHBIE TonyiieHus Teopuu Jledas — XtoKKes.

. Uro Takoe nonnast atmocgepa?

. AKTUBHOCTb, KO3()PUIIMEHT aKTUBHOCTH.

. @akTophl, BIUAIONNE HA KOO (ULIUEHT aKTUBHOCTH

. PaBHOBecue Mex 1y pacTBOPOM U OCAJKOM TPYIHOPACTBOPUMOIO IEKTPOJINTA.

. Kax cBs3anb1 Mexy co00il yaenbHas 3J1eKTPOIpOBOIHOCTh PACTBOPOB JIEKTPOIUTOB
Y DKBHBAJIEHTHASI 3JIEKTPOIIPOBOJAHOCTD 3JIEKTPOJIUTOB B pacTBOpe?

O 0 1 N N =~ W —

10. Yto Ha3bIBAIOT YHUCIOM MEPEHOCa HOHA B pacTBope?
11. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH, BayKHEHTIIIIe OKMCIIUTEIIH,
BOCCTaHOBHUTEJIH.



12. BoccTaHOBIIEHHE IEPMAHTaHAT-HOHA B KUCJIOM, IIETOYHON U HEUTPAILHOM cpefax

13. BoccraHoBieHHe XpoMaTr- U OMXpPOMAaTHOHOB B LIETIOYHOM, KUCION M HEUTpaTIbHON
cpenax.

14. KonnuecTBeHHas OIIEHKA OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM CITIOCOOHOCTH BEILIECTB.

15. DnexTpoansle noreHMaibl. CTaHIAPTHBIN 3JEKTPOAHBINA OTEHIMAI [TOJIYPEaKIIUH.

16. Uto takoe 3/1C raapbBaHH4YECKOTO dJIeMEHTA?

17. Knaccudukaiust 37eKTpOI0B U AJIECKTPOXUMHUUYECKHUX HIETICH.

18. Monus1ii 00MeH. Buisl HOHOOOMEHHUKOB.

19. buonornueckne memOpanbl. Busl, cTpykTypa, GyHKIIHH.

20. Tuddy3noHHbIi moTeHMAal, MoTeHnuan JloHHaHa.

21. Ponp Gronornyecknux MeMOpaH B KUBBIX OpraHU3Max.

Kpurepun 3x3aMeHallMOHHOH OLIEHKH 110 AUCHMILINHE

IIpu oneHke yYuTBHIBAIOTCS CJIeAYIOIIHE Ka4yeCTBEeHHbIE 0KA3aTeJIM O0TBETOB:

OneHka «OTJIMYHO» BBICTABIIAETCS CTYJEHTY, €CIM OH INyOOKO M IPOYHO YCBOWII
[IPOrpaMMHBIN MaTepuall, HCUEPIIbIBAIOIIE, TIOCIEI0BATEIbHO, YETKO U JIOTUYECKH CTPOMHO €ro
U3J1araeT, yMeeT TEeCHO YBS3bIBATh TEOPHUIO C MPAKTHKOM, CBOOOJIHO CHpaBIIeTCs C 3ajlauaMi,
BOIIPOCAMHM M JPYTMMHU BHJAMM INPUMEHEHHs 3HAHWM, NPUYEM HE 3aTPYAHSIETCS C OTBETOM
OpU BUAOM3MEHEHUM 3aJlaHUii, MpaBWIbLHO OOOCHOBBIBACT IPHHATOE pEIIEHHE, BIajeeT
Pa3HOCTOPOHHMMHM HAaBBIKAMU M IIPUEMAMHU BBITIOJTHEHUS IPAKTUYECKUX 3aa4.

OneHka «XOpoIlIO» BBICTABISAETCS CTYAEHTY, €CJIIM OH TBEPAO 3HAeT MaTepuall,
IPaMOTHO U MO CYIIECTBY M3J1araeT €ro, He JOMYyCKas CYLIECTBEHHBIX HETOUHOCTEH B OTBETE
Ha BOIIPOC, IPAaBUJIBHO MNPUMEHSET TEOPETHUECKUE IOJOXKEHMSI MPHU PELICHUH MPaKTUYECKUX
BOIIPOCOB | 33/1a4, BJIA/IET HEOOXOAMMBIMU HaBBIKAMU U TPUEMaMH UX BBIITOTHEHUS.

OneHka «yJOBJIETBOPUTEIIBHOY BBICTABISAETCS CTYEHTY, €CJIM OH UMEET 3HAHWS TOJBKO
OCHOBHOI'O0 Marepuajga, HO HE YCBOWJI €ro JETajeH, JOIyCKaeT HETOYHOCTH, HEJOCTATOYHO
NpaBUIbHBIE (OPMYJIUPOBKH, HApYyLIEHUs JIOTUYECKOW MOCIEJOBATEILHOCTH B H3JI0KEHUU
IPOrpaMMHOI0 MaTepHaa, UCTIBITBIBAET 3aTPYAHEHHS IIPU BBITOJHEHUH MPAKTUYECKUX paboT.

OneHka «HEYJOBIETBOPUTENBHO» BBICTABISIETCS CTYAEHTY, KOTOpPBIA HE 3HAeT
3HAYUTENILHOM YacTH MPOrpaMMHOr0 MaTepuaya, [JOMYCKaeT CYLIECTBEHHbIE OILINOKH,
HEYBEPEHHO, C OOJIbIIMMH 3aTPyJHEHUSIMHU BBINNOJIHAET NPAKTUYECKHE 3a/aHUs.

Kpurtepun onennBanns 3a4éra:

Onenka Onucanune

OTBET IIOJIHBIA W TPABUJIIBHBIA HAa OCHOBE M3YYEHHBIX TEOPHH,
Marepual HU3JI0KEH B ONpeAcIEHHON JIOTUYECKOM
3auteHO  (IPOABUHYTHIN | MOCIENOBATENILHOCTH, MPH 3TOM JOMYCKAIOTCS HECYIIECTBEHHBIE
YpOBEHB) OIMOKK B OTBETaX Ha TEOPETHYECKHE BOIPOCHI WM B PEIICHUU
3a7a4l, KOTOpPbIE CTYAEHT MOXET HCIPAaBUTh IO YKa3aHHIO

IIpEeno1aBaress

OTBET TOJHBIM, HO TP ATOM JOMYyIEeHA CYIIECTBEHHAs] OIMIMOKa
3a4yTeHo (TOpOTOBBIH | UJTM OTBET HETIOJHBIA, HECBA3HBIM, YACTUYHO OCBOCHBI YMEHUS
YpOBEHB) MPUMEHATh TEOPETUUYECKUE 3HAHUSA NPU PELICHUU NPAKTHUYECKUX

npobiem




OTBET OOHAPY’>KMBAaeT HE3HAHHE OCHOBHOIO COJIEP)KaHUs y4eOHOIo
MaTepuaia

He 3auteno

O1eHOUHBIE CpENCTBA JUISI WHBAJIUAOB M JIMII C OIPAaHHMYCHHBIMH BO3MOXKHOCTSIMH
3/I0POBbSl BBIOMPAIOTCS C YYETOM WX HWHIUBUAYAIBHBIX MCUXO(U3MYECKUX OCOOCHHOCTEH.

—  IpH HEOOXOAMMOCTH WHBAIWAAM M JIMIAM C OTPAaHUYCHHBIMH BO3MOXXKHOCTSIMH
3II0POBbsI TPEAOCTABIICTCS JIOTIOJIHUTEIIBHOE BpEeMsl JUIsl IMOATOTOBKH OTBETA Ha 3K3aMEHE;

— MIpH MPOBEICHUU TPOIECTYPHl OIICHUBAHUS PE3YJIbTATOB OOYYCHHS] MHBAIUIOB U JIUI] C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMU 37I0POBbsSI ITPEYCMATPUBACTCSI MCIOJIB30BAHUE TEXHUYECKUX
CPEIICTB, HEOOXOMMBIX UM B CBSI3U C MX WHAWBUIYATBHBIMH OCOOCHHOCTSIMH,

—  [pH HEOOXOJUMOCTH ISl OOyYaroIIUXCS C OTPaHUYCHHBIMH BO3MOKHOCTSIMHU
3I0pOBbSl M WHBAIHJIOB IpOLEAypa OICHUBAHHS PE3yJbTATOB OOYYEHHUS IO IUCIUTUIMHE
MOJKET TPOBOJMTHCS B HECKOJBbKO 3TamoB.lIporenypa oOleHHBaHUS PE3YJIbTATOB OOYUCHHUS
WHBUIMJOB H JIMIl C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 370POBbS TIO0 JAMCUUIUIMHE
(MomyiI0) TIpeaycMaTpuBaeT MpenocraBieHrue WHpopManmu B (opMmax, aJalnTHPOBAHHBIX K
OTPAaHUYCHHSIM UX 3JI0POBbS U BOCIIPHUATHS MHPOPMAIIHH:

JItst TUII ¢ HapYIIEHUSIMU 3PCHUS:
— B IICUaTHOM (hopMe YBEIIMYCHHBIM IIPH(TOM,
— B (hopMe IIIEKTPOHHOTO JIOKYMEHTA.
— Jluist JI1 ¢ HApYIICHUSIMH CITyXa:
— B IeyaTHou (opme,

— B (hopMe AIEKTPOHHOTO IOKYMEHTA.
Jlis i ¢ HapyIIeHUsIMU ONIOPHO-ABUTaTENILHOTO arlapara:
— B IIe4aTHOM hopme,
— B (hopMe IIEKTPOHHOTO TIOKYMEHTA.
JlanHblli  mepeueHb ~ MOXKET  OBITh ~ KOHKPETHU3UPOBaH B 3aBHUCUMOCTH  OT
KOHTHUHTEHTa 00y4aroIuXxCsl.

S. IlepeyeHb OCHOBHOI M JONIOJHUTEJIBLHOM y4eOHOM JIUTEPATYPbI, HEOOX0AMMOM
JJISE OCBOCHM S JUCHMILIMHBI (MOXYJIS)

5.1 OcHoBHas quTeparypa:

1.I'muuaka H.JL. O6mas xumust M.: FOpaiit, 2014. - 900 c.

2. Obmas xumus. Teopus u 3amaunm: YdeOHOEe TocoOmWe [DIEeKTpOHHBIH pecypc] :
y4e6. mocodue / H.B. KopoBun [u ap.]. — Onekrtpon. gan. — Cankr-IletepOypr : Jlaws,
2017. — 492 c¢. — Pexxum moctyma: https://e.lanbook.com/book/97169. — 3ar. ¢ skpana.

JUis  OCBOGHMSI  JMCUMIUIMHBI ~HHBAIMJAMU W JHMIAMH C  OIPAaHUYEHHBIMHU
BO3MOXXHOCTSIMH  37I0POBbSl HMMEIOTCSI M3JAaHHUA B JJIEKTPOHHOM BHJE B DJIEKTPOHHO-
O6ubauoreunsix cucreMax «Jlaup» u (mnu) «fOpait».

5.2 lonoTHUTEIBHASI JIUTEPATypa:

1. Tlysakos C.A., Ilonkos B.A., ®ummnmosa A.A. C60pHHK 3a1a4 W YIpaKHEHH
o obOmert xumuu. M.: Briciias mkoma, 2004. - 255 c.

2. Bacunses B.II., Koueprmma JL.A.,, Opnosa T.JI. AHamuTHYecKas XHMHSL.
COopHUK BOIIPOCOB, yIpakHeHHuH u 3aaa4. M.: JIpoda, 2006. 319 c.

3. Kpuctuan I'. Ananmutudeckas xumus: B 2 7. T. 2/ nep. ¢ anrn. A. B. T'apmama u
ap. M.: BUHOM. JlaGopartopus 3uanwuii, 2009. 504 c.



http://e.lanbook.com/book/4037

4. Kpuctnan I'. Ananutuyeckast xumusi: B 2 T. T. 1/mep. ¢ anrn. A. B. I'apmama, H.
B. Komnbraeroit, I'. B. IIpoxopooii. M.: BUHOM. JlaGoparopwus 3nanwmii, 2009. 623 c.

5. Jlyneiiko, T.I'. BBenenue B oOmyto xumuto: yueonuk / T.I'. Jlyneiiko; PoctoB- Ha-
Hony, 2010. 232 c¢. To xe [Dunexrponnsiii pecypc]. URL: http://biblioclub.ru/
index.php?page=book&id=241121

5.3. lepuoanyeckue U3TAHUA:

Kypunan oOmelt xumun, JKypHai HeopraHudecko xumuu, KoopAauHalMoHHAs XUMHUS,
XKypHan aHanuTHUeCKOM XUMMHM, 3aBOJCKas jgaboparopusi, AHAIUTHKA U KOHTPOJIb.

6. Ilepeuenb  pecypcoB  HH(POPMAUMOHHO-TEJEKOMMYHUKAIIMOHHONH  CeTH
«HTEpHET», HEOOXOTUMBIX /1JIsl 0CBOEHUSI IV CHUILTUHBI (MO1YJIs1)

1. MaTepHeT cailThl Beaylmux rocyaapcTBeHHbIX BY30B u HayuHbix opranuzaiuii PO:
MI'Y, CIIoI'Y, PXTY, HI'Y, KyoI'Y, PAH P® u np.

2. 3apybexxHble Beayiine HayuHble u yueOHble meHTphl: NBS USA, MTI UK, ChLab
Japan, NSRDS wu np.

3. X¥MHYECKHIA KaTalor: XuMu4Ieckue pecypcol Pynera http://www.ximicat.com/

4. [Topran byHIaMEHTAIEHOTO XUMHYECKOTO o0pazoBaHus Poccun
http://www.chemnet.ru

5. X¥IMHK: CaliT 0 XUMHH 11 XuMuKoB http://www.xumuk.ru/

6. Xumuueckuii cepsep http://www.Himhelp.ru

7. Meroauyeckue yKazaHus AJdsi OO0y4AOUIUXCHA IO OCBOEHUIO JUCHUILINHBI
(Mmonxy.Jist)

HDI/I INOArOTOBKE K JICKIIMOHHOMY 3aHATHIO CTYJACHTAM PECKOMCHAYCTCA !

1) mpocMoTpeTh 3amucu HpenbIAyIIel TeKIMM M BOCCTAHOBHTh B TAMATH paHEe
M3Y4YEHHBIM MaTepuan,

2) 6ersio MpoCMOTpPeTh MaTepuan MpeACcTOsIIel JNEKIUHU, ¢ 1ebio JTYdIIero yCBOSHHs
HOBOTO MaTepuaa;

3) camocTosTeNnEHO TPOPAGOTaTh OTAENbHbIE (DPArMEHTHl TeMbl MPONLION NeKIHH,
€CIIH 3TO HEOOXOUMO.
[Ipy KOHCHIEKTHPOBAaHUM JIEKLIMOHHOTO MaTepuajia CTYJEHTaM HYXHO CTPEMHUTHCS

KpaTKko, CXEMAaTU4YHO, IOCICAOBATCIBHO W JIOTUYHO (1)I/IKCI/Ip0BaTI> OCHOBHBIC TIOJIOKCHUA,
BBIBOJbI, O606H_ICHI/I$[ n (I)OpMy.]'II/IpOBKI/I, HC TIIbITasACh 3alunucarb BCCh npenonaBaeMHﬁ
MaTepuall CJiIoOBO B cioBo.IIpu mOATrOTOBKE K J'Ia6ODaTODHOMV 3aHIATUIO PEKOMCHIYETCS.

1) BHUMATCJIbHO H3YYUTb MATCpUATl Hpe,[[CTOHH_Ieﬁ pa6OTBI n COCTaBUTh IIJIaH €€
BBITTOJTHCHUA

2) yienuTh  TOBBINEHHOE  BHMMAaHHE  HKCIHEPUMEHTAIbHBIM 0COOEHHOCTSAM
MPEACTOSIEH paboThl (MCIIOIB3yEMBbIM pEakTHBaM U 000pYIOBaHHIO, a TAK)KE TEXHUKE pabOThI
C HUMH);

BeimonHATe J1a00paTOpHYI0 paboTy HEOOXOOMMO AaKKypaTHO M IOCJIEI0BATENBHO,

OoTpakasg BCE €€ OCHOBHBbIE JTambl B Ja0OpaTopHOM >KypHane. [l ycCHemHol 3aIiuThl
nmabopaTopHO pabOTBI HEOOXOAWMMO TIIATENBHO W3YYUTh JIEKIIMOHHBIA W, €CIH 3TO
HEOOXOJIUMO, JIOTIOJIHUTEIbHBIM TEOPeTHYEeCKUH MaTepual 10 TeMme padoThl, a Takke
MPaBWIBHO 3allOJHUTH J1a0OpaTOpHBIA JKypHAjJ, cJelaB Bce HEOOXOAMMBIE pacyeThl U
copMyJIMpOBaB BHIBOABI MO MPOJETAaHHOM padoTe.

CamocrosiTenpHas pabota HapsAy C ayJIUTOPHOW MPEJICTaBISAET OJHY M3 Ba)KHEHIINX


http://biblioclub.ru/
http://www.ximicat.com/
http://www.chemnet.ru/
http://www.xumuk.ru/
http://www.himhelp.ru/

dbopm ydueOHorO Tporecca. CamocTosTeNbHAs padoTa — ATO IIaHUpyeMas paboTa CTYIACHTOB,
BBHITIONIHsIEMasl 10 3a[laHUI0 U TIPU METOJAMYECKOM PYKOBOJACTBE MpEIoaBaTelis, HO 0e3 ero
HermocpeAcTBeHHOTro yudactus. CamocrosiTenbHas paboTa NpeJHa3HadeHa HE TOJBKO IS
OBJIAJICHUSl TPEJCTABICHHONW AMUCHUIUIMHON, HO W Ui (OpMUpPOBaHUS HABBIKOB paOOTHI
BoOOIIe, B y4eOHOI, HAydyHOU, MPOPECCHOHATBLHOU EATEIBHOCTH, CIIOCOOHOCTH MPUHUMATH
Ha ce0si OTBETCTBEHHOCTh, CAMOCTOSITENILHO pElIaTh BO3HHKAMOIIUE IPOOJIEMBI, HAaXOIUTh
MIPAaBUIIBHBIC PEIICHUS U T.JI.

OpI‘aHI/I3aI_[I/ISI JACATCIBHOCTH CTYACHTA

Ne Bun CPC
dopMa KOHTPOII
12 3
1. |Hzydenwme PaGoTa ¢ KOHCIIEKTOM JIGKIMI, a TakKKe C PEKOMEHIyeMOU
TEOPETUYECKOIO OCHOBHOW W [JONOJHUTEIBHOM JMTEPATypOH IO 3aJlaHHOM TEME,
Marepuaia 03HAaKOMJICHHUE C MEPUOJNYECKUMHU M3/IaHUAMH U PECYPCAMH CETH

Nurepner. @opMa KOHTPOJIS — YCTHBIN OIPOC.

2. |llogroToBka K TEKyIIEMY|
KOHTPOJIO

N3ydeHne TEOpPETHUECKOTO MaTepHuana, HEOOXOAUMOro Jyis
YCIIEIIHOM 3alUThI JJAOOPAaTOPHBIX Pa0bOT, BBINOJIHEHUS TECTOBBIX|

paboT U IPyrux BUAOB TEKYIIETO KOHTPOJIS.

@opMa KOHTPOJIS — BCE BUABI TEKYILETO KOHTPOJISL.

B ocBoeHMM JHMCHUIUIMHBI WHBAIMJIAMH M JIMIIAMHA C OTPAaHUYCHHBIMA BO3MOKHOCTSIMH
3I0pOBBSl OOJIBIIOE 3HAYEHHE HMMEET WHAMBHAyalibHAas ydeOHas pabora (KOHCYNIbTAIMH) —
JIOTIOJIHUTENILHOE Pa3bsiCHEHHE yueOHOro MaTepuaiia.

NuauBuayanpHble KOHCYNbTALIMKM IO MPEAMETY SBISIOTCS BaXKHBIM  (DakTOpOM,
CHOCOOCTBYIOUIMM  WHAMBUAyAIU3allMd OOYyYEHHS UM  YCTAHOBJICHHIO BOCIHUTATEIHHOTO
KOHTaKTa MEXIy MperoaBaTesieM U 00yJaromuMcs HHBATHIOM WM JIUIIOM C OTPAaHUYCHHBIMH
BO3MOYKHOCTSIMH 3JI0POBBSI.

B ocBoeHMM JHUCIUIUIMHBI WHBAIMIAMH M JIHIAMHA C OTPAaHUYCHHBIMA BO3MOKHOCTSIMH
3/10pOBbsl 0OJBIIOE 3HAYEHHWE HMEET WHAMBHJlyaldbHas yudeOHas paboTa (KOHCYJIbTalMM) —
JIOTIOJIHUTENILHOE pa3bsiCHEHHE yueOHOro MaTepuaia.

NuauBuayanpHble KOHCYNBTALIMKM 1O TMPEAMETY SBISIOTCS BaXKHBIM  (akToOpoM,
CHOCOOCTBYIOUIMM ~ MHAWBUIYyaTH3allM OOY4YeHHs] ¥  YCTAaHOBIEHUIO  BOCIUTATEIHLHOTO
KOHTaKTa MEXIy MpenoaBaTesieM U 00yJaromuMcsl MHBAIUIOM WU JIUIIOM C OTPaHUYEHHBIMH
BO3MOYKHOCTSIMH 3JI0POBBSI.

Yka3aHus K COCTABJIEHUIO OTYETOB 0 BHINMOJTHEHHH PAGOTHI

Bce HaOmroeHUss W BBIBOJBI TIO0 JKCIIEPUMEHTAIBLHOW padoTe ClIeIyeT 3aHOCHTh B

pabounii )ypHaj, OTpakaroluuid BCIO padoTy cTyneHta. Ha o0noxkke wiM Ha TepBOi CTpaHUIIe
KypHaJIa JIOJDKHBI OBITh HANMMCAaHBI (aMUMsl CTYISHTA, €r0 HWHHIMAIBI, HOMEpP TPYIIIBl U
Ha3BaHME TPAKTHKyMa. 3alUCH B JKypHAJIE€ MPOU3BOIAT TOJBKO YEPHWIAMHU, JAKOHUYHO,
aKKypaTHO, HETIOCPEICTBEHHO MOCJIe TPOBECHUS OMBITA. 3aMKCh JOKHA CONEPHKATh:

JlaTy BBITIOTHEHUST PAOOTHI.

Ha3Banue TeMbl 1 Ha3BaHUE OIbITA
[TocnenoBaTensHOCTH TPOBENCHHUSI OTIEPAIIAIA OTIBITA.
Ornucanue ycioBUi MPOBEAEHUS ONBITA.

Pucynoxk nnm cxemy ucronb3yemMoro mpudopa.
VYpaBHEHHUsI BCEX MPOUCXOSAIINX B ONbBITAX PEAKIIHI.

oL E



7. V3MeHeHHE OKpAcKH BEIECTB, BBIICICHUE U XapaKTep OcaiKa.
8. Pacuetsl, mpoBOUMBIC MPU BBHITOTHEHUU PAOOTHI.
9. OtBeThI HAa IOCTABICHHBIC B PYKOBOJICTBE BOTIPOCHI.
10. BriBogsl.
Pexomenayercst s pabodero >kypHajia B3ATh OOLIYIO TeTpaab B KiIeTKy. OTtuer mo

J1abopaTopHoit pabore odopmisieTcss Ha IBYX Pa3BEPHYTHIX JIMCTAX TETPAAU MO CICAYIOIICH
dopme:

JlaboparopHas pabota Ne
Tema:
Hass Yen Hab6 YpaBHeHus B
aHME OMbITA | OBUSA OIBITA | JIFOJEHUS peaxuui BIBOJIbI
Otuerbl JOKHBI OBITH AKKYPAaTHBIMHM, KpPaTKUMH, OTOOpaXkaTh Hauboee

CYHICCTBCHHBIC MOMCHTBI U BBIBOJbI OIIbITA.

8. Ilepeuenb MHPOPMALMOHHBIX TEXHOJIOTHH, HCMOJb3yeMbIX MPH OCYIIECTBICHUH
00pa30BaTe/ILHOIO MPOLECCa MO0 JMCUHUILIHHE (MOLYJII0)

8.1 llepeuenb uHGOPMANUMOHHBIX TEXHOJIOT UM,
— Hcnonb3oBanue 3J€KTPOHHBIX TIPE3ECHTAIIUN P MPOBEACHUH JICKIIMOHHBIX
3aHSTHUH.

8.2 [lepeuenb HE0OXOAUMOI0 NMPOTPAMMHOI0 OOecriedeHUust

B miporiecce moaroToBKH MCIOIB3YETCs IPOrPAMMHOE 00ECIIEYEHUE IS TPOTPAMMBI JIJISI
pa6otel ¢ Texcrom (Microsoft Word), mocrpoenus tabawmm u rpaduxos (Microsoft Word,
Excel),co3nanus u nemoncrpanuu npesenrarmii (Microsoft Power Point).

Microsoft Windows 8, 10 (Ne77-AD®/223-03/2017 Cornamrenne Microsoft ESS
72569510 ot 3.11.2017)

Microsoft Office Professional Plus (Ne77-AD2®/223-®3/2017 Cornamenne Microsoft ESS
72569510 ot 3.11.2017).

Microsoft Windows 8, 10 (Ne73-AD®/223-33/2018 Cornamenrie Microsoft ESS
72569510 ot 06.11.2018)

Microsoft Office Professional Plus (Ne73-AD®/223-®3/2018 Cornamenue Microsoft
ESS 72569510 ot 06.11.2018).

8.3 IlepevyeHnb HEOOXOAUMBIX HH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

1. CnpaBouno-tipaBoBas cucteMa «Koucymnprant ITmoc» (http://www.consultant.ru)

2. DneKTpoHHas OoubIMoTeYHast cucrema eLIBRARY.RU
(http://www.elibrary.ru)/

3. ®enepalibHbIN LIEHTP HHPOPMAIIMOHHO-00pa3oBaTenbHbIX pecypcoB. URL:
http://fcior.edu.ru/.

4. Poccutickuit oopazoBarebHbIii moprair. URL: http://www.school.edu.ru/

9. MarepuajibHO-TeXHHYecKasi 0a3a, HeoOXogumasi [JIsl  OCYLIeCTBJICHUS
00pa30BaTeILHOIO MPOLECcca MO JMCUUILIHHE (MOTYJII0)


http://fcior.edu.ru/
http://www.school.edu.ru/

MarepuaiabHO-TeXHHYECKOe oOecrieyeHrne

e Bux paGor JTUCHUTUTMHBI (MOJYJIs) U OCHAILIEHHOCTh
VYyeonas aymuropust Ne 322C nmiisg npoBeACHUS 3aHITHI
JIEKIIMOHHOTO THIa
1 Jlexiuun YyeOnass mebenb, mgocka — 1 mT.,, odkpan - 1 mT.,
mpoektop - 1 mT.,, HOYTOYKk - 1 1mT., HabOphI
TEMaTUYECKUX CJIANI0B.
VYuyebnas nadoparopus Ne 430C
YyeOHast W creuuaiu3upoBaHHas MeOellb, KOMILJICKTHI
2 JlaboparopHbie paboThl  [1aboparopHoro 000pymOBaHUs, J1a00PATOPHON TOCYABI U
HAOOPBI PEaKTHBOB.
VYyebnas naboparopus Ne 439C
VYyeOHasi W creuuaiu3upoBaHHas MeOellb, KOMILJICKTHI
iITabopaToOpHOTO 00OPYIOBAHUS, JTAOOPATOPHOU TOCYIBI U
HAOOPBI PEaKTHBOB.
[ pyrmoseie YyeOunas aymutopus Ne 416 anst mpoBeJeHHs TPYIIIOBBIX
(MH/MBH Ty TEHEIE) Y MHIWBUIYATbHBIX KOHCYJIbTAIIUI
KOHCYJIBTALUIH, VYyebnast me0Oerb.
3
YyeOunas aymutopus Ne 426 anst mpoBeeHHs TPYIIIOBBIX
Y MHJIMBUTyaTbHBIX KOHCYJIbTAIIHA
VYyeOnast me0eb.
VYyeOunas aynuropus Ne 413 i mpoBeeHUS TEKYIIETO
Texynui KOHTpOJIb, KOHTpPOJISI ¥ IPOMEKYTOYHON aTTeCTalun
4 [IPOMEXKYTOUHAs VYuebnas mebenb.
QTTECTaLNA VYyeOnas aynuropus Ne 426 i npoBeieHUs TEKYLIETO
KOHTPOJISI U IPOMEKYTOUHOMN aTTeCcTalluu
VYuebnas mebenb.
ITomemmenuss ans camoctosTensHOM padoTel Ne 108 C,
Ne 109 C.
CamocrosTenbHas OcHareHsl KOMITBIOTEPHOM TEXHUKOU c
5 paboTta BO3MOXXHOCTBIO  TMOJAKJIIOUEHUS K cetu «HTepHeTY,

IIPOrpaMMOM 3KpaHHOTO YBEIMYEHHs M OOECIeYeHBI
JOCTYTIOM B AJIEKTPOHHYIO MH(POPMALMOHHO-
o0pa30oBaTeIbHYIO0 Cpelly YHUBEPCUTETA.




