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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 M (DU3HKO-XUMHYECKHE
ACIICKTHI MPEBPAIICHUN MOJIEKyJIa — KJIeTKa — OHMOJIOrHuYecKasi cucteMa. BakHbIM 11 OHOJIOTOB
SBIIIETCS. O0y4eHUE TPAMOTHOMY BOCIHPHUATHIO XUMHUYECKUX SIBICHUH B MHpE, B TOM 4YHCIE B
OMOJIOTHYECKHX OOBEKTaX, MOITOMY OCHOBHOE BHHUMAaHHUE YJACJICHO OTOOPY caMbIX OOIUX M
MPUHIIMITAATHFHO BOKHBIX 3aKOHOMEPHOCTEH B MIPOTEKAHUU TPOIIECCOB B XUMUYECKUX CHCTEMaX, B
YCTAHOBJICHHHM CBSI3€H MEX/y COCTABOM, CTPOCHHEM U CBOMCTBAMHM BELICCTB.

1.2 3agauu AUCHUILIMHEI

CchopMupoBaTh LEIOCTHOCTh BOCHPHUSATHS XHMHHU, II0Ka3aTh €€ TECHYIO0 CBSI3b C
KHU3HEIEATEIIBHOCTBI0 OMOJIOTMYECKUX CHCTEM, PAcKpbITh XUMHUYECKHME U (U3UKO-XMMHUYECKHE
ACTIeKThI MPEBPAILCHU MOJIEKYJa — KJIeTKa — OHojoruyeckas cucreMa. BakHbIM Ji1s1 OMOJIOTOB
ABJIsieTCd O0y4YeHHE TPaMOTHOMY BOCHPUATHIO XMMHUYECKUX SIBJICHHUNH B MHUpPE, B TOM YHCIE B
OMOJIOTUYECKHX OOBEKTaX, MO3TOMY OCHOBHOE BHHMAHHE YJIEJIEHO OTOOpPY CaMbIX OOMIMX M
HNPUHIUIHAIBHO BaKHBIX 3aKOHOMEPHOCTEN B MPOTEKAHUH MPOLIECCOB B XUMHUECKUX CUCTEMAX, B
YCTAHOBJICHUHM CBS3€H MEXKIY COCTaBOM, CTPOEHHEM U CBOMCTBAMHU BEILECTB.

1.3 MecTo AucuumjinHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Juctunnuaa "Xumus" otHocuTcs K 0azoBoil wactu bnoka 1 "Qucturmauael (Momynn)"
yueOHoro mnaHa. [[nsi OCBOGHMS] NUCHUIUIMHBI, OOydYaromuecs MNPUMEHSIOT 3HaHUS, YMEHUS,
chopMupOBaHHBIE B XOJAEC HW3Y4YEHHUs AUCIUIUIMH MaTeMaTUYeCKOr0 W €CTECTBEHHOHAYYHOTO
nukia. Mcnonb3yror 3HaHus PU3MKU, XUMUHU, MATEMaTUKH B 00beMe CpeTHEH MIKOJIbI.

3HaHwMsI, TPUOOPETCHHBIC P OCBOCHUH KYpCa, MOTYT OBITh MCIOJIB30BAHBI TIPU U3y4CHUU
TaKUX JUCLUUIUIMH KaK OMOXMMHUSI, TOUYBOBEACHHIE, MUKPOOUOJIOTHSA, YKOJIOTHUS PACTCHUH.

1.4 TlepeuyeHb NJAHMPYEMBIX pe3yJbTATOB O00Y4YeHHsl MO AUCHHMILIMHE (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 AMCHUTUINHBI
[L.I. |[KOMIIET |[KOMIIETEHIUH (Ui 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  [KaTajloramu,
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 (bu3nUIecKux
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 Pacnpenenenne TPyA0EMKOCTH AUCHUIIHHBI IO BHAaM 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 OpraHuyecKyo 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
pEaKIiK B PaCTBOPAX.
19 OKHCIUTENTBHO-BOCCTAHOBUTEBHbIE 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, I[13 — mnpakTuueckue 3aHAtuss / cemuHapel, JIP —
naboparopHsle 3anATus, CPC — camocTosTenbHas paboTa CTyJAEeHTa.
2.3 Coaepxxanue pa3aesoB (TeM) THCHHUIJIMHBI:
2.3.1 3auaTus JeKIMOHHOr0 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). 5/1C raapBaHMYECKOTO 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
PacTBOPBL.

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 THITBI COEMHEHUH, 00pa3yeMbIX
C yd4acTHEM OpraHMYEeCKUX pPEarcHTOB.
X eaTbl, BHyTPUKOMIUIEKCHBIE COCIUHEHHUS.
OKHCIIUTENBHO- BOCCTaHOBUTEIBHBIMH]
[TOTEHLIUAI. YpaBHeHUE Hepncra.
CtangapTHBIN U pOpMalIbHBIN MOTEHIUAIIBI.
CBsi3p  KOHCTaHTBl ~ paBHOBECHA  CO
CTaHJapTHBIMU u (dbopManbHBIMY|
[MOTEHIMATIaMHU.

YcTHBIN onpoc




Hanpasnenue OKHUCIIUTENBHO-
BOCCTAHOBUTEJIBHON peakuuu. PaxTopsl,
BIUSIIOLIME Ha HaIpaBlieHUE
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX
peaknuit  (PH, komIiekcooOpa3oBaHue,
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 TEMIIEpaTypbl U HOHHOU
cuibl). CrmocoObl  OOHApY)KEHHS TOYKH

PKBUBAJICHTHOCTH. KucnoTHO-0CHOBHBIE
MHIMKATOPBI. WuTepBan nepexo/a
WHIKaTOpa. Bri6op WHJUKATOpa.
KoMIIeKkCOHOMETpUYEeCKOe  TUTPOBAHHE.
MeTajuIoXpOMHBIE

MHIMKATOPHI. OKHCTUTENBHO-

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

IloTeHIIMOMETpUYECKUE
METOJBI aHaTN3a

O0mas XapaKTEePUCTUKA
PIEKTPOXUMUYECKUX METO/IOB.
Knaccudukanus 3JEKTPOXUMUYECKHUX
METO/IOB. DNeKTpoOXUMHUYECKasi  IIeMb
(staeiikn). THAMKATOPHBIN AJIEKTPO U
PIIEKTPOL CpaBHECHUSL. [Tpsamas
rnoreHuuomeTpus. 3mepenue noreHuuania.
OOpatumble U HeoOpaTUMBbIe
OKHUCIINTEIbHO-BOCCTAHOBUTEIIBHBIE
cucteMbl. VHOIUKAaTOpHBIE  AIEKTPOJBI.
HMonometpus. Knaccudukanus
MOHOCEIEKTUBHBIX ANIEKTPO/IOB.
CTeKJIIHHBIE JIEKTpOAbl. MeTannndecKkue
prexTpobl. Koaddurment cenekTuBHOCTH,
BpeMs oTkiuka. HMonomerpus u pH-
MEeTpUsl, MX MPAKTUYECKOE NPUMEHEHUE.
[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. benku.

Turs! cTpyKTYypHI OenKa.

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

17. Teopus IEKTPOIUTUUECKON AMCCOLMALINAN

Honnsbie paBHOBECUS 1
OOMEHHBIE PEaKIInH B
pacTBoOpax.

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.
Bonopoansiit 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 o
buonornueckue MeMOpaHbl UX YCTPOWUCTBO
paBHOBecHE
Y POJIb B )KHBOM OpraHH3MeE.
2.3.2 3aHATHS CEMHMHAPCKOT0 TUIA
3aHATHS CEMUHAPCKOTO TUTIA 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 ). a6oTe
IPOTEKAHUS. 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— OrnpenenenHune 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 HEe IPETyCMOTPEHBI.

2.4 IlepeueHb y4eOHO-METOAUYECKOr0 oOOecleYeHUus sl CaAMOCTOSATEJIbHOM
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:
mMetoanueckue 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
Marepualy. Ucnonb3oBanue, WUTIOCTPATUBHBIX ~ BHJIEOMATEpPUATIOB € ITOMOIIBIO
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;

- [pU JUAIOTrOBOM (opMe MPOBEICHUS JEKIMOHHBIX 3aHITHHA C WCIOJIh30BAHHEM
9JIEMEHTOB MPAKTUYECKUX 3aHATUH, MOCTAHOBKOM M pelIeHHeM MPOOJIEMHBIX U CUTYallMOHHBIX
3aJJaHuM;

- npu MIPOBEJICHUH 1a00paTOPHBIX pabot BKJIFOYAOIIHNX rIy0OKYIO
CaMOCTOSITETIFHYIO MPOPabOTKy TEOPETUYECKOro MaTepuana, U3ydeHHE METOJUKH IPOBEIACHUS
paboThI U MJIAHUPOBAHUS SKCIIEPUMEHTA.

Jist Uil ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS IIPEAYCMOTpPEHA OpraHu3aIus
KOHCYJIBTALUN C UCIIOJIb30BAaHUEM 3JIEKTPOHHOU 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. OueHO4YHbBIE CPeICTBA /s TeKYLIero KOHTPOJIS YCIeBAeMOCTH U MPOMeKYTOYHOM
arrecTauMu
4.1 ®oHJ OLIEHOYHBIX CPE/ICTB A/ MPOBEAeHNUs TeKyllel aTTecTaluu

4.1.1 Bonpocsl AJisl YCTHOTO ONpoca
Bonpocsl 1J11 YCTHOT0 onpoca K TeMe « JHepPreTuKka XuMHYeCKHUX MPOIECCOB U MyTH
ux»

1. UYro n3yyaer HayKa TEpMOJMHAMHKA?

2. KakoBbl OCHOBHBIE TOHSTHUSI, ONPEEIICHUS TEPMOTUHAMUKH?

3. Chopmynupyiite | 3akoH TepMOIMHAMUKA U JailiTe €ro MareMaTH4YecKoe
BbIpaxkeHHe. [loueMy OH UMeeT HECKOIbKO (POPMYITUPOBOK?

4. Yrto nzyyaer TepMoxXumMus’?

S. Yto Ha3bIBaeTcs TEMIOBBIM 3((HEKTOM XMMHUECKON peakiuu? B kakux eauHUIax
OH BBIpaxkaetrcs?

6. [aiite onpeneneHus 3HA0- U 3K30TEPMUUYECKAM PEAKLIHSIM.

7. [HaiiTe onpeaeneHne NOHATHIO «OHTABINS.

8. UTo MOHUMAIOT O] TETUIOTOM (SHTAIBIIHEH) 00pa30BaHUs CIIOKHOTO BelIecTBa?

9. Uro mNOHMMAIT TOJ CTAaHAAPTHOW TEIIoTON (PHTalbmuel) oOpa3oBaHUs

CJIOKHOTO BemecTsa?



10. Jns dgero HEOOXOMUMBI TAOJIUIBI CTaHIAAPTHHIX TEPMOJMHAMUYECKUX BEJICUNH
(AH®298, AG°298, AS°298) pa3IMUHBIX BEIIECTB?

11. Cdopmynupyiite 3akoH ['ecca.

12. Kaxosa ¢opmyna 1-ro cnenctBus u3 3akona ['ecca?

13. KakoBa ¢gopmyia 2-ro cnenctBus u3 3akona I'ecca?

14. KakoBbl 0COOEHHOCTH 3allUCU TEPMOAMHAMMUYECKOIO YPaBHEHUS peakiuu?

15. [Tonstue o |l 3akoHe TEpMOAMHAMUKH.

16. Jaiite onpeneneHne caMOIPOU3BOJIEHBIM U HECAMOIIPOU3BOJIBHBIM TPOLIECCAM.

17. [Tosicuute moHsATHE «dHTponus». Kak H3MeHseTcs SHTPONUS HpU Tepexoje
TBEPJIOr0 BEIIECTBA B JKUAKOE U ra3000pazHoe?

18. Uro onpenenser wu3o0apHO-u3oTepMudeckuii moreHiman AG®s (3HEpTHUs
['u606ca)?

19. Kakum 00pazom BBIMHUCIISIOT U3MEHEHUE H300apHO-H30TEPMHUYECKOTO MMOTEHITATA
(oHeprum ['n66ca) B pe3yabTaTe XUMHUYECKOU PEaKIUU:

a) B CTaHAaPTHBIX YCIOBHAX (AG°298);
0) P TeMIleparype, oTianyaroleiics ot cranaaptaoit (AG°t)?

20. Kak onpeznessitor CKopocTb XMMUUECKON peakiuu?

21. B uem otnmume noHSATHIA «CpeTHEN» U «MCTUHHOW» CKOPOCTH PEAKIIUN?

22. KakoBa pazMepHOCTb CKOPOCTH XMMUYECKON peaKkiuu’?

23. [TpuBenute (HOPMYIHMPOBKY OCHOBHOTO 3aKOHA XHMHUYECKOW KHWHETUKU (3aKOH
JICHCTBHS Macc).

24, KaxoB ¢u3n4eckuii CMBICII KOHCTAHTBI CKOPOCTH XUMUYECKOH peaKIun?

25. Kakue hakTopbl BIMSIOT HAa CKOPOCTh XMMUYECKON peakiuu?

26. KakoBa 3aBUCHMOCTh CKOPOCTH XHMHYECKOH pEaKIMUd OT TEMIIepaTyphl?
Cdopmynupyiite npasuio Bant-I'odda.

217. Uro npezcrariser coboi TemreparypHblii koddduimenT ckopoctu peaknuu? B
KaKuXx Ipejenax oH u3MeHsercs?

28. Karanu3z. 'oMOreHHbIi 1 reTepOreHHbIN KaTanus.

29. KakoBbI IpeicTaBieHust 0 MeXaHu3Me KaTainusa?

30. Kakue BemecTBa Ha3bIBalOT KartanuzaTopaMu? C Kakol LIETBI0 UX HCIOJIB3YIOT B
XUMHUYECKHUX PeaKIusx?

31 Kakue BemiecTBa Ha3bIBalOT MPOMOTOPAMH U MHTHOUTOpaMH KaTainnza’?

32. B uem paznuna Mexay HeoOpaTUMbIMU M 00paTUMbIMU peakuusiMu? Kakue peakunn
Ha3bIBAIOT 00PATUMBIMU?

33. Yrto Ha3bIBae€TCA COCTOSHMEM XHMHMYecKoro pasHoBecusi? Ilpekpamratorcss mm
XUMUYECKUE PEAKIIUH B COCTOSIHUN PaBHOBECHS?

34. Kakumu akropamu XapakTepu3yeTcsi COCTOSSHIE XMMUYECKOTO paBHOBECHS?

35. Kakue ¢akTopsl BIHUAIOT HAa COCTOSTHHE XMMUYECKOTO paBHOBECHS?

36. Coopmynupyiite 3aKoH AefcTBHS Mace JUis 00paTUMO XUMUYECKOH peaKIuy.

37. KakoB (¢u3nueckuii cMbICI KOHCTAHThl XHMHYECKOro paBHOBecHsi? OT Kakux

(akTOpoB OHA 3aBUCHT?
38. Coopmynupyiite npasuiio Jle [arense.
39. KaxoBo BrmsiHHE KaTaan3aTopa Ha PABHOBECHYIO CHCTEMY?

Bonpocsl qu1s yerHoro onpoca no reme «Pacrsopel. Peakuuu B BOJHBIX pacTBOpax»

1. l'omorennsie u rereporeHHsie cuctembl. Da3pl. Buasl pacTBOpOB.
PactBOpHUMOCTS.
2. Urto Ha3piBaeTCAd KOHUEHTpamuerd pactBopa? [laiite omnpeneneHue

MOHATHIO «PacTBOpbI». Kakue KOMIIOHEHTHI pPAacTBOpa CUYHMTAIOTCS PacTBOpHUTENIEM?
PacTBOpeHHBIM BelecTBOM?

3. ConbBatanus. PactBopeHne kak (pU3MKO-XUMHUECKUH nporecc. TemnnoBbie
s dexThI mporecca pacTBOPEHUS.



4, Jlalite ompeneneHue MOHATHSAM «MaccoBas AOJISI», «MOJIbHAs JOJIS»
pPacTBOPEHHOr0 BemiecTBa. YTO Takoe MOJISIPHOCTh, MOJISLIBHOCTh, HOPMaJIbHOCTH

pacTtBopa’?

5. TerumoBele 3¢ dexTsr  mpomecca pactBopeHus. Kpucrammorumpatsl.
[TpoMexxyTOUHOE MOJIOKEHUE PACTBOPOB MEXK/Ty BEIIECTBAMU U CMECSIMH.

6. 3aBHCHMOCTh PACTBOPHMOCTH OT TEMIEpaTyphl U JaBieHus. 3akoH ['eHpu.
Huddyszusa. Ocmoc. 3akon Bant-I'ododa.

7. Yem oTamuaercsl AaBJICHUE Iapa pacTBOpa OT IABJICHUS Iapa YUCTOTO

pactBoputens? IlpuBenute pasnuuHbie (QOPMYIUPOBKH 3aKkoHa Payns wu  ero
MaTE€MaTUYECKUE BBIPAXKEHU.

8. B uyem omianume TemmepaTyp KHUIIEHHS U 3aMep3aHUs PAacTBOPOB
HERJIEKTPOJIUTOB OT TEX K€ BEJIMYUMH JI YUCTHIX PACTBOPHUTENEH (HEITEKTPOIUTOB)?

9. [ToueMy pacTBOpBI KUCIOT, OCHOBAHHH, COJIEN HE IMOJIYMHSIOTCS 3aKOHAMU
UJealbHBIX PACTBOPOB?

10. Jaiite ompezaesnieHUe  AIEKTPOIUTUUEOCKOM nuccormanuu.  Kakos
MEXaHU3M 3JIEKTPOJIMTHYECKON JUCCOIauu?

11. UTto npeacTaBisioT co00i aMpOTepHBIC MIEKTPOIUTHI (aMPOIUTHI)?

12. Kakue 3neKTpoiuThl OTHOCSTCS K CHIBHBIM, a Kakue — K ciaabbim? OT

Kakux (HakTopoB oHa 3aBUCUT? UTO HA3BIBACTCS CTEIECHBIO TUCCOLMAIIUH JIEKTPOIUTA?
Ot xakux ¢pakTOpOB OHA 3aBUCUT?

13. B kakux ciyyasix peakuuu oOMeHa B pacTBOpPax 3JEKTPOJIUTOB IPOTEKAIOT
NPAaKTUYECKU J0 KOHLA?
14. Uro Takoe BoJoponHbI mnokaszatenb? Kak ero Beuucisawor? Kak ¢

nomouiblo pH Xxapakrepusyercs peakuusi pacTBopa: a) Kucnias;, 0) HeWTpallbHas; B)
meaouHas?

15. [IpoTonutnyeckas teopus. IlpoTonutuyecknue paBHOBECUS B paCTBOPAX.

16. I'ereporennsie paBHOBECHS "ocagok-pactBop". [IpousBenenue
PacTBOPUMOCTH.

17. PactBopumMocTs TPYIHOPACTBOPHUMBIX JJIEKTPOJIUTOB. Ycnosus
OCaX/IeHUs TPYAHOPACTBOPUMBIX BEILIECTB M UX PACTBOPEHUS.

18. JlaiiTe ompeselieHUE TOHSATHSAM <AIEKTPOOTPHUIATEILHOCTEY, «OTHOCH-

TEJIbHAsl DJIEKTPOOTPULIATEIBHOCTBY, «CTENEHb OKHUcIeHus». Kak paccyuTsiBaroT
CTETeHb OKUCIICHHS JIEMEHTOB B HEUTpaabHOM Mosiekysne? B cioxHom none?

19. Kakue peakimm Ha3bIBalOTCS OKUCIMTENBHO-BOCCTAaHOBUTENbHBIMU (OBP)?
UeM OHM OTIMYAIOTCS OT JAPYruX TUINOB peakuui? Ha kakue TuUnbl moJpa3fenstoTcs
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIINU?

20. B yem cynHocTh TEOpUN OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MPOILIECCOB?

21. Kakue BemiecTBa Ha3bIBAlOT OKUCIUTENSIMH, a KaKMe — BOCCTAHOBHUTE-
asmu? Kakoii nporecc Ha3bIBAaIOT OKUCICHUEM, a KAKOW — BOCCTAHOBIICHHEM?

22. Kak MeHSIoTCS CTENeHM OKHUCICHHS BOCCTAHOBUTENS U OKUCIUTENS B

MPOLIECCE OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX peakuuii? MOoXKeT U OKHUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIN NPOLIECC MPOTEKAaTh TOJIBKO MEXKAY OKHCIUTENAMU? TOJBKO
MCKIAY BOCCTAHOBHUTEIISIMHU?

23. Yem OIIPENEISAIOTCS OKHCJIUTEIIbHO-BOCCTAHOBUTEIILHBIE
cnocoOHocT mnpocThix BemecTB? Ilonws3ysace Ilepuonmueckoid cucTeMou
aneMeHTOB JI. 1. MeHneneeBa, HaA30BUTE U3 YKUCJIA IIPOCTHIX BEIIECTB:

24, a) Ba)KHEUIIINE OKUCIUTENN;

25. 0) Ba)KHEMIIINE BOCCTAHOBUTEIIU.

26. HazoBuTe 1m0 5 TUOHUYHBIX OKHUCIIMTEIEH W BOCCTAHOBHUTEJIEU U3
YHCJia CJI0KHBIX BEIIECTB.

27. CdhopmynupyiiTe METO1 3JIEKTPOHHOTO OaaHca.

28. Kaxk PaCCYUTBIBAIOTCA JSKBHUBAJICHTBI W JKBUBAJICHTHBIC MACChI



OKHCITUTEJIS 1 BOCCTAaHOBUTES?

29. [aiiTe omnpeneneHue MOHATHIO <AJIEKTPOXUMHYECKash cuctemay. Kakum
00pa3oM MOAPA3ACISIOT YCKTPOXUMUYCCKHE CHCTEMBI?

30. Uto Ha3wBaeTcsi  siekTpomgoMm?  JlaiiTe  ompenelieHHEe — MOHSTHIO
«QIEKTPOIHBIN MOTCHIIMAI.

31. Uro npexacraBnser co0OW CTaHAAPTHBIA BOJAOPOIHBIA d3JeKTpon? Yto
HA3bIBACTCSl CTAHJIAPTHBIM AJIEKTPOAHBIM ToTeHuuaaoM? Kakue ycrnoBusi TPHUHSTHI B
KauecTBe CTaHAapTHBIX? KakuM 00pa3oM BBIUUCIAIOT PAaBHOBECHBIM TOTEHIMA B
YCIIOBUSIX, OTJIMYHBIX OT CTAaHAAPTHBIX ?

32. Uro npeacrapisieT coO00# ralbBAHUUYECKUI 2JICMEHT?

33. Haiite ompenenenne DJIC rampBaHMYecKoro ayieMenta. Kakum obOpasom
BoIUMCIIOT D/IC B cTaHAapTHBIX YCIOBUAX? B HECTaHIAPTHBIX YCIOBUSIX?

Bonpochl 1isi yCTHOro ompoca mo reme «XumMuuyeckoe paBHoBecue. KoHCTaHTBI
xumMu4yeckoro papaosecus. Ilpunuun Jle-Illareane»

1. XuMuueckoe paBHOBECHE.

2. KoHCTaHTBI XUMHYECKOTO PaBHOBECHS.

3. KOHCTaHTBI XUMHYECKOIO pPABHOBECHUS, BBIPAXKEHHBIE 4Yepe3 KOHICHTPALMH,
AKTUBHOCTH KOMIIOHEHTOB PAaBHOBECHOW CHCTEMBI, CBSI3b MEX]1y HUMHU.

4. BelpaxkeHue JUisi KOHCTAHT paBHOBECHUS B ClIydya€ TIOMO- M TI'€T€pOre€HHBIX
PaBHOBECH.

5. 3aK0H ACHCTBYIOIMX MaccC.

6. CMenieHre XMMHYECKOTO PaBHOBECHS.

7. Ipunnun Jle-1llaTenbe.

8. BiusHue TtemmepaTyphl, JaBlIeHHS M KOHIICHTPALlMM PEAareHTOB Ha XUMHUYECKOE
paBHOBECHE.

9. 3aBUCUMOCTb KOHCTAHTBI XMMUYECKOTO PABHOBECUS OT TEMIIEPATYPbI

Bonpocsl ais ycrHoro ompoca mo teme «IIporommruyeckass reopusi. bygepnsie
pacTBOpPbD)

1. XKunkue pactBopbl. CrocoObl BBIpaK€HHUSI COCTaBa pacTBOpa (MaccoBas A0,
MOJIIpHasi KOHIIEHTpAIs, MOJSpHas KOHLIEHTPAllMs SKBUBAJIECHTA). DKBUBAJIEHT, (HaKTOP
HKBUBAJIEHTHOCTH.

2. OTKIIOHEHUSI PacTBOPOB OT WICATBHOCTH, NMPUUYMHBL [loHATHE 00 aKTUBHOCTH,
K03 pHILIMEHTEe aKTUBHOCTH, MOJILHOU JIOJIH.

3. DmektponuThuyeckas auccommanus. Jluccommanms crnabbIX  AIIEKTPOJIUTOB.
KoHcranta nuccounmanyu, CBs3b CO CTENEHBIO JUCCOIMALMU (3aKOH pa30aBieHUs
OctBanpaa). Juccornumanus Boasl. BomopoaHblil moka3arens.

4. Pacuet pH pacTBOpPOB CHJIBHBIX U CJIA0BIX KUCIOT U OCHOBaHMH.

5. bydepusie pactBopsl, pumepsl, pacuer pH, oO0bsicHenne OydepHoro aeicTaus,
OydepHas eMkocTh. BydepHbie pacTBOpHI B )KUBBIX OpraHU3Max.

6. OCHOBHBIE  TIOJIOKEHHUS  TMPOTOJIMTHYECKOH  Teopun  bpencrema-Jloypw,
COIPsIKEHHBIE Mapbl KUCJIOT U OCHOBAHUH, TPUMEHEHHE K PEaKIUsIM B BOJHOM PacTBOpE.

Bonpocsl aast yctHoro ompoca mo teme «Peaknum KomiiekcooOpa3oBaHMs M
OKHCJIUTEIBLHO- BOCCTAHOBUTEIbHbIE PeaAKI[UM.)

1.Kakas peakiusi Ha3bIBaeTCsl OKHUCIHUTEIHHO-BOCCTAHOBUTENBbHON? UTO Takoe
OKHCJIIUTENb U BOCCTAHOBUTEIIH?

2. OKHUCIIUTETHHO-BOCCTAHOBUTENILHBIN MOTEHIIMAT; YTO OH XapakTtepuszyet? [laiite
ompeNie]IeHue  CTaHAAPTHOMY W PEATbHOMY  OKHCJIHMTEIbHO-BOCCTAHOBUTEIHLHOMY
MOTEHIMANTY. YKaXUTE B3aUMOCBS3b MEXIy HUMU. YpaBHeHUe HepHcra, MOSCHUTE CMBICI
BXOIANIMX B HEroO BCIWMYMH. HaHI/IHII/ITe ypaBHeHI/Ie HepHCTa JJIS COprDKeHHI)IX pe)101<c-



map: MnO4/Mn?*; Cr,07%/Cr3*; Fe®*/Fe?",

3.Kakue ¢akTtopsl BIUAIOT HA BEJIMYMHY OKHCIHTEIBHO-BOCCTAHOBUTEIHLHOTO
noteHuana? Yxaxure Biausaue pH Ha BeIMUUHY 3JIEKTPOJHOTO MOTEHIIMAIA.

4.Y1o Takoe TaJlbBAaHUYECKUU DJIEMEHT? YCTPOMCTBO TaJIbBAHMYECKOTO 3JIEMEHTA,
MIPUMEPBHI.

5.Pacder xoHCTaHTHI paBHOBecUs peloKc-peakiuu. Kakum oOpa3oM mo BeIudrHE
CTaHJAPTHBIX WM PealIbHBIX MOTEHIIMAIOB U KOHCTaHTe paBHOBecHs (Kp) MOXHO cynuTth o
HampaBJIeHUU peAokc peakuuu? Kak MOXHO HM3MEHHUTh HaNpaBJICHHE OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIbHON peakuu?

6.IIpupona XMMHYECKOW CBSA3M B KOMIUICKCHOM coeauHeHuu. JlaiiTe ompenencHue
CIENYIOIIMM  TIOHSTHUSM: KOMIUIEKCHOE€  COCIMHEHHE, KOOPAMHAIMOHHOE  YHMCIIO,
JIEHTaTHOCTh JINTaHJla, MOHO- M MOJWJEHTATHBIE JIMT'aHAbI, XEJIaTHOE COCIMHEHUE,
BHYTPUKOMIUIEKCHOE coeiuHeHue. [IpuBeante npumMepsl.

7.KonnuecTBeHHBIC XapaKTEPUCTHKH YCTOMYMBOCTH KOMIUICKCHBIX COCAMHCHHM.
TepmoauHaMuueckasi, peajbHas U YCIIOBHAsE KOHCTAHThI YCTOMYHUBOCTH.

8. dakTophbl, BIHUAIONINE HA YCTOHYMBOCTh KOMITJIEKCHBIX COCTMHECHUM.

Bonpocsl 1 ycTHoro onpoca mo teme «IIpodooroop. Merposiornyeckue 0CHOBbBI
XHMHUYECKOro aHajau3a. TUTpuMeTprUYecKuil aHAIU3»

1.0160p mpoO6 TOMOT€HHOTO U TeTEePOreHHOro cocraBa. CrocoObl MONTy4YEeHUS
cpenHei TpoOBl TBEPABIX, KHAKUX M Ta3000pa3HbIX BemecTB. (OCHOBHBIE CHOCOOBI
nepeBojia mpoOsl B popmMy, HEOOXOTUMYIO JIIsl TAHHOTO BUIAa aHAJIM3A.

2.MeTpoJjorHYecKie OCHOBBI XMMHYECKOro aHaimm3a. Cucremarumueckue U
cily4yaiiHble NOrpemHocTi. OCHOBHbBIE XapaKTEPUCTUKNA METOJa aHalIu3a: MPaBUIbHOCTh U
BOCIIPOU3BOJMMOCTh, KO3(PPHUIIMCHT YyBCTBUTEIBLHOCTH, TIPEC]l OOHAPYKCHUS, HIDKHSS U
BEPXHsIsI TPAHUIIBI OMpeeNsieMbIX coaepxkanuii. CtaTucTuueckas oopaboTKa pe3ynbTaToB
U3MEPEHUM.

3. Tutpumerpuueckuii  ananu3. KucnotHo-ocHoBHOe TuTpoBaHue. Kpupbie
TUTpOBaHUs. BbIOOp MHIMKATOpA.

4. KoMIIJIeKCOHOMETpUUYECKOEe TUTPOBaHKUE. MeTalIOnHANKATOPBI.

5. OKHCIINTENbHO-BOCCTAHOBUTEIILHOE TUTPOBAHUE. [TepmanranaTomeTpus.
HNonomerpus.

Bonpocs! 1151 yeTHOro onpoca k teMe «IloTeHunoMeTpryecKue MeTO/Ibl AaHAJIH3a»

1.O6mas XapaKTEepUCTUKA ANEKTPOXUMUYECKHUX METO/I0B aHaau3a.
DnexkTpoxuMHuueckue sueiiku. I'anbBaHndeckuil sneMeHT. V3MepurenbHble 3JeKTpOJbl U
ANIEKTPOBl CpaBHEHHA. UeM OTIMYAIOTCS W3MEPUTENBHBIC JJIEKTPOABI OT 3JIEKTPOJIOB
CpaBHEHMSI; IPUBEUTE IPUMEPBI.

2.Metamumnyeckne dJIEKTPOJbl MEPBOTO M BTOpPOro poxa. [IpuBemure mnpumepsl.
Hanummre ypaBHeHMsS peaklui, MPOTEKAIOIMIUX Ha XJOpcepeOpsiHOM M cepeOpsHOM
ANIEKTPOJaX M ypaBHeHHS HepHCTa, ONMCHIBAOIINE MOTEHITUAIBI ATHX JIEKTPOJIOB.

3.Knaccugukanus HOHOCENEKTUBHBIX 3JEKTPO10B. CTEKIITHHBIE 3JEKTPO/IBI.

4.CymHocTh MeToAa npsiMod  moreHuuoMerpuu. CrocoObl mepexona  OT
AQHAJIMTUYECKOT'0 CUTHAJIa K KOHLIEHTPAIHH.

5.[TorenmmomeTpuveckoe TuTpoBanue. CrocoObl OMpenereHnss KOHEUHOH TOYKH
TUTPOBaHMA. B Kakux KOOpIMHATAX MOXKHO MOCTPOUTH KPUBYIO MOTEHIIMOMETPUYECKOTO
TUTpoBaHHs. Kakue 3JeKTpoJbl MPUMEHSIOT B Ka4eCTBE M3MEPHTENBHBIX M JJEKTPOJIOB
CpPaBHEHHMsI B METOJaX KHCIOTHO-OCHOBHOTO U OKHCIUTEIbHO-BOCCTAHOBUTEIBHOTO
TUTPOBAHHSL.

6. [IpuMeHeHrEe MOTEHIIMOMETPUYECKIX METOI0B JIJIsl aHAJIN3a TOYBBI, BOJIBI.

BOHPOCLI IJIA YCTHOT0 OImMpoca K TeMe «CneKTpoacormqecxne METO0/bI AHAJIN3Aa)»



1. OcHOBHBICE THINBI B3aWMOJCHCTBHS BEIIECTBA C U3IYyYECHUEM: DMUCCHS,
noriouieHune. Knaccudukanus cnekTpocKOMUYecKuX METO/I0B.

2. Cnextpel aromoB. OcCHOBHbIE U  BO30YXKIEHHBIE  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 MONSIpHOTO KOd((HIIMEHTa TOMIOMIEeHUs, ero (Gu3ndecKkuii cMbicii. DaKkTophI,
BIUSIOUIME HA MOJISIpHBIM Kod(duiueHT mnorjouieHus. CBsi3b aHATUTHYECKOIO CHUTHAJA C
KOHIICHTPALUEH OMpeesieMOro COeIMHEHHUS.

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. IlpumeneHue crieKTpohOTOMETPUH

Bompocsr aiist ycTHOTO ompoca K pazaeny 13

1. Kak MOXHO OnpeAenuTh CTPOCHHUE CIIUPTOB?

2. Kakum 006pazoM MOKHO OOHAPYKUTH HATUYIHE BOJBI B CIUTPAX?

3. Hamummmre obpazoBanue rauinepata meau. [louemy Takue coequHEHHs
Ha3bIBAIOTCS XEJIATHBIMU?

4. HamuimmTte peakiuu OKHCIEHUS CITUPTOB.

5. CpaBHUTE KUCIIOTHBIC CBOMCTBA CITIUPTOB U (DEHOJIOB.

6. Kakue kauecTBeHHbIE peakiy Ha ()eHOJIbI BbI 3HaeTe?

7. Hanumure peakuuio HUTpOBaHUs (eHoa.

Bomnpoce! 1uist ycTHOrO onpoca k pasneny 14

1. Hanummre peakuuto cepedpsiHoro 3epkana. Berynaror iu B
JTAHHYIO peakinio KeToHbl? Kakum ere crnocobomM MoryT ObITh OKHUCIICHBI
alnpOEeTUIbI?

2. Kakum 00pa3oM MOKHO MOITYYHUTh alle€TOH B TJAOOPATOPHBIX
yCIIOBUSIX?

3. Kakue kauecTBEHHbIE peaKl[My Ha alleTOH Bbl 3HaeTe?

4. Peaxium, xapakTepHsble 1715 adbJAerHIHON TPYIIIbI?

S. CniocoObl MoTy4eHNsI KETOHOB?

Bomnpocer 1u1st ycTHOTrO onpoca K pazzaeny 15

1. CrtpoeHne kapOOKCUIIBbHON TPYIIIBI U KapOOKCHIIAT-
aHUOHA.

2. 3aBUCUMOCTD CHUJIBI KMCIIOTBI OT CTPYKTYPBI
OpPraHMYECKON MOJIEKYJIBI.

3. Peakuus arepudukanny u nepesrepupuKanuu.

4. Crioco6bl MOTy4eHHsT aMU10B KapOOHOBBIX KUCIIOT
U UX CBOMCTBA.

5. PeakiimoHnHast ciocoOHOCTh aHTUAPUIOB U

XJIOPAHTUAPHUI0B Kap6OHOBI)IX KHCJIOT.

Bonpocsr 11t yctHOTO onpoca k pazaeny 17

1. Knaccugukanus yrneBooB.
2. Konpuaro-iennas
TayTOMEpHS.

3. [IpoekuronHbie HopMyIIbI



®umepa u Xeyopca.

4, Onuro- u mojucaxapubl

5. BoccranaenuBaromue 1 He
BOCCTAHABJIMBAIOIIME caxapa.

6. OCHOBHBIE peakIui,
XapaKTepHBIC IS YTIICBOJIOB.

7. Cnoco0bl ruapoIn3a
MOJINCaXapHUJIOB.

Bomnpocsl 1151 ycTHOTO ompoca Kk pazjaeny 18

1. Kak mpoucxoamio pa3BUTHE NMPEACTABICHUN O CTPOECHUU PACTBOPOB 3JIEKTPOIUTOB
(T.I'potryc, M.®apaneii, C.Appenuyc)?

2. [TosicHUTE OCHOBHBIE TTOJIOKEHUSI TEOPUU AppeHunyca.

3. Urto Takoe uaeanbHbIM pacTBOp?

Bormpocst quist yernoro onpoca Ne 19
4. [lpaBuiia 3anucy OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKUii?

Bomnpocs! quist yetHoro onpoca Ne 20

5. IlpaBuna 3anmucH rajabBaHMYECKOToO dJieMeHTa?

6. YpaBaenue HepHcra A1 BOZOPOIHOTO 3JIEKTPOIA.
7. YpaBHenne HepHcTa 115l SIEKTPOJOB MIEPBOrO poja.
8. Ypasuenue Hepucra a1 371€KTpO10B BTOPOTO poja.
9. IIpumep 371€KTPOI0B IIEPBOT0, BTOPOTO pojia’?

10. Kakue emi€ Tumsl 31€KTPOAOB CYLIECTBYIOT?

Bonpoce! 11 yctHoro onpoca Ne 21

11. Yro Takoe HOHHBII 0OMeH?

12. Yro takoe nuddy3MoHHBIN MOTEHIIa?

13. Yto Takoe MeMOpaHHbBIN MOTEHIIUAN?

14. Oprannyeckne MeMOpaHbl: CTPYKTypa U QyHKILIHH.

Kpurtepuu onieHk# ycTHOro onpoca

Kpurepun Ounenka Yposenn
1) nonHOE pacKkpbITHE BOIIPOCA; «OTJINYHO» | TIOBBIIIEH
2) yKa3aHue TOUYHBIX Ha3BaHUH U ONpe/eNeHHIA; HBIN
3) npaBuiIbHas GOPMYJIMPOBKA MOHATUI U KaTeropuii; (nponBUH
4)  caMOCTOSITEIBHOCTh ~ OTBETA, YMEHUE  BBOJAUTH U YTBIN)
HCIIOJIb30BaTh COOCTBEHHBIE KJIAaCCU(PHUKAMU U KBAIU(DHUKAIIH, YPOBEHb

AHAJIN3UPOBATH nu AeJaTh COOCTBEHHEIE BBIBOJIbI 110
paccMaTpuBaeMoOn TEME;
5) WCHoNb30BaHHWE JOMOJIHUTENBHOW JIUTEPATYyphl M HHBIX

MaTCpHraJioB U Jp.




1) HemoCTaTo4HO TMOJHOE, M0 MHEHUIO MPENoJaBaTes, | «XOpomo» | 0a30BbIH
PaCKpBITUE TEMBI; YpOBEHB
2) HECYIICCTBCHHBIE OIIMOKM B ONPEICICHUN TIOHATUNH W
KaTeropuii W T. I, KApAWHAILHO HE MEHSIOIMUX CYyTh
W3JI0KEHMS;

3) HCIIOJIB30BAHKE yCTAPEBIICH YICOHOH JTUTEPATyPhl U IPYTHX
HCTOYHUKOB.

1) orBer oTpaxkaer oOmee HampaBlICHHE W3J0XKEHHUS | «YAOBJIETBO | IMOPOTOBBI
JEeKIIMOHHOTO  MaTepuaja ¢  Marepuaisa  COBPEMEHHBIX | PUTEIBHO» | W YpOBEHb
y4eOHUKOB;

2) HanMM4yHMe JOCTaTOYHOT'O KOJMYECTBA HECYIIECCTBEHHBIX WU
OJIHOM-/IBYX CYILIECTBEHHBIX OIINOOK B ONPEAEICHUH IMOHATHHI U
KaTeropui u T. I1.;

3) ucrop30BaHUE ycTapeBliel ydeOHOM TUTepaTypbl U APYTUX
UCTOYHUKOB,;

4)  HecmocoOHOCTh  OCBETHTH  MPOOJIEMAaTUKY  Y4eOHOI

JUCHUIIJIMHBL U JIP.

4.1.2 KonTpoJibHble padoThl

KourpoabsHnas padora k pa3aeay 10

Bapuanr 1

1. B yem 3axiro4aroTcsi OCHOBHBIE IOJIOKEHHSI TEOPUHM XMMHYECKOro ctpoeHus A. M.
Bbytneposa?

2. Ompepenute TUN TUOpUAM3ALMU YyKa3aHHOro aroma. Kakyro KoH(urypamuwo OH
nmeer?

/—\ /'\

HyC——C——CH
3 ' 3 OQ—C——0 CH3_CH2_CH3

CH,
3. Kakue snexktpoHHble 3(PQeKThl NMposBIsSEeT yKazaHHbI atoMm (rpymmna)? [lokaxure

nerctBrue YPPEKTOB CTpEIKaMHU.
CH;

HsC——C——CF; CH;—CH=—CH—NO,

CH3
JlaliTe ompenelcHUE M KPATKYK XapaKTePUCTUKY HW3BECTHBIM BaM JJIEKTPOHHBIM
s dexram.

Bapmuanr 2

1. B uem 3aKiroyaroTCsi OCHOBHBIE ITOJIOKEHHUSI TEOPUH XMMHUYECKOTO CTpoeHus A. M.
byrneposa?

2. OmnpenenuTe TUN TUOPUAM3ALMHM YKazaHHOro atoma. Kakyio KOH(UTypaluio OH
uMmeer?



CH,
i =3 N
) ” CH;—C—CHj, CH==C—CH;,4
CH3—C—CHj
CH,
3. Kakwue anekTpoHHble 3¢ (dEKThl MPOSBIsAET yKa3aHHbIM atoM (rpymma)? Ilokaxute
neiictBue 3pPEeKTOB CTpEeIKaMH.

OH Br

CHy—CH—CHj

JlaliTe ompeAeiacHHE M KPAaTKYI0 XapaKTePUCTUKY H3BECTHBIM BaM JJICKTPOHHBIM
s dexram.

Bapuant 3

1. B yem 3akir04arOTCSd OCHOBHBIE IOJIOKEHHSI TEOPHUHM XMMUYECKOTro cTpoeHus A. M.
byrneposa?

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

TN TN
H,C=—=C=—=CH, CH;—CH=—=CH—CH,
Ny

3. Kakue snextpoHHble 3()(eKThl mposBiser ykazaHHbIH arom (rpymma)? Ilokaxwure

nerictBre 3pPEKTOB CTpPEIIKaMHU.
NO,

CH;—CH,—MgBr

Jlalite omnpeneneHue W KpPAaTKyK) XapaKTEPUCTUKY HM3BECTHBIM BaM 3JIEKTPOHHBIM
s dexram.

Bapmuanr 4

1. B 4yem 3akiro4aroTcs OCHOBHBIE ITOJIOKEHMSI TEOPUHM XMMHUYECKOTo cTpoeHus A. M.
bytneposa?

2. Ompepenute TUN TUOPUAM3ALUMHU YyKa3aHHOro aroma. Kakyro KoH(uUrypamuio OH
umeer?

) ™~ ™

CH,=CH—CH, CH;—C=—=C—CHj,

3. Kakue snexktpoHHble 3(PQeKThl NMposBiIsSeT yKazaHHbI atom (rpymmna)? [lokaxwure
nerctBre YPPEKTOB CTPEIKaAMHU.



CH,

CH,3
CH3_CH2_CH2_F

JlaliTe ompeneiIcHUE M KPATKYI XapaKTePUCTUKY H3BECTHBIM BaM 3JIEKTPOHHBIM
s dexram.

KonTtpouabnas pa6ora k pasaeny 11

[lepeuenb komreTeHIUI (YaCTH KOMIETEHIIMH), IPOBEPSEMBIX OLECHOYHBIM CPEICTBOM:
OK-7, OIIK-2

Bapuant Ne 1
1. HazoBuTe cieayromue cCOeJUHEHMS 10 CUCTEMAaTUYECKOM HOMEHKIIAType:

CH
CH 3

CHs HaC H,C——CHj *
HsC——C——CHj, /C:C\ HzC——C=—=C——C——=CHj3;

CH, HsC CHs CHs HaC CHa
2. N300pa3uTte CTpyKTypbl COCTUHEHHI:
3,5-IUMETHIIOKTaH OyranueHn-1,2 3,3-nuyTHirekcu-1

reKcaMeTHIIOEH30IT

3. ITomyuuTe HUTPOOEH30I U3 ALIETUIIEHA, HE MOJb3YICh IPYTMMH OPraHUYECKUMH peareHTaMu

H,0 2H, Br,
CaC, » A » B » C
Pd
4. hv
Br2
- = ?
FeBr;
5.
Bapuant Ne 2
1. HazoBuTe cineayronme COEIMHEHUS M0 CUCTEMAaTUHYECKON HOMEHKIIAType:
CH
3 _CHs
CH
— CH
CHj CH,—CH CHs 3
CHy—CH—CH—CH—CH;  CH3—CH—CH,—CH,—CH
CH, CH, CHs CHs CHa
2. 300pa3ute CTPYKTYpPHI COCAMHECHUIA:
2,5,8-TpuMeTHITHOHAH UKJIO0YTEH 3-meTmirexkcaaguen-1,5 o-

HUTPOATUIIOEH30J1
3. IlomyunTe GEH30JT M3 STUIICHA, HE TIOJB3YSCh IPYTHMU OPTaHUYECKUMU peareHTaMu



1200°C Cakr Cl,
CHy —> A ——» B ——» C

4 '3 H2 6500C A1C13
COOH
Brz
- = ?
FeBr;
5.
Bapuant Ne 3
1. HazoBuTe crneayromue COeUHEHHs 0 CUCTEMAaTUYeCKOM HOMEHKIIAType:
HsC
CH CH CHs CH
- 2\ - 2\ 3 3 CH:3
CH; c CHs CH
CH | CH=C—CH—CH—CH
CHs c CH, o
~ N
ey eny” CHs ™
CHs
2. 3006pa3ute CTPYKTYphI COCAMHEHUIA:
2,2,3,4,4-nteHTaMeTHIIIIEHTaH neren-1 3-MeTmnoyTruH-1 MeTa-
JTUU30MPOTHIOCH30T
3. IMomyuuTeOyTaH U3 3TUIICHA, HE TIOJB3YSACh IPYTUMHU OPTAHUYECKUMU pearceHTaMu
Na Pd H,0
CHBr—— > A ——» B —» C
-2H
4. 2 Hg2+
CH,
Brz
—_— ?
hv
S.
Bapuant Ne 4

1. HazoBuTe cineayronme COEAMHEHUS 110 CUCTEMAaTHYECKON HOMEHKIIAType:

CHj
HsC CH CH
CH,—CH—CH; CHj CHj 8 o 2 Z\CH
| | | \CH c=—c CH/ 3 3
CH; CHz CH,—CH,—CH, / v \
| CHj

CHs
CH3—CH,—CH,—CH,—CH,

2. 300pa3ute CTpyKTypbl COEUHEHHI:

n300yTaH 3-MeTHII-5-H30MPONUTIOKTECH-2 muKJorekcaaues-1,3 2,6-
JTUHUTPOMETHIIOCH30JT
3. [ony4uTe 3TaH U3 METaHa, HE MOJIB3YSICh APYTUMH OPraHUYCCKHUMHU PeareHTaMu
KOH Br, 2 KOH
CH3-CH,-CH,—Br > A »B —C

" C,H;OH C,H;OH



HNO,

H,S0,

KonTpoabHas padora k pasaeay 12, 13
[lepeuens koMIieTeHIMI (YaCTH KOMIETEHIIMH), TPOBEPSEMBIX OIICHOYHBIM CPEICTBOM:

OK-7, OIIK-2

Bapuant 1
1. aiiTe Ha3BaHUsI CIAEAYIOLUIUM COEAMHEHUSM:
CHs
OH
OH O\\ //O
CH3—CH——C—CHj C—CH,—CH,—C o
H H
CH; CH
s CH,
2. N300pa3ute CTpyKTypHBbIE (HOPMYIIBI COCAMHEHUI:
H-TENTaHOJI 3-TUPOKCHU-3-METUIINIEHTAHAIb
N-HUTPOPEHOT 2,4- TUMEeTHIIIUKIONEHTaHOH-3

3. Ilomy4duTe 3TaHaIb U3 3TUIICHA.
4. Ocy1iecTBUTE LENOYKY NIPEBPAILECHUN:

Br, KOH CrO; 1.CcHsMgBr
CCH ———» A ———» B ———» C ———» D
hv H,O0 pyridine 2.H,0
Bapmuanr 2
1. aiiTe Ha3BaHUSI CTAEAYIOIINM COSAMHEHUSIM:
O
OH OH CHs /
/o /
CH3_C_CH3 CH3_C_CH2_C<
H
Br CHj HsC
CoHs
2. 306pa3ute cTpyKTypHBbIE POPMYIBI COSTUHEHU!
srauanon-1,2 OeH3aIbIET U/
M-OpoMQpeHon LUKJIOMEHTAHOH

3. IMomyuute penon uz 6exzona.
4. OcyniecTBUTE LEMOYKY MPEBPAILICHUI:

Cl, exc. NaOH CH;Br HNO;

CgHg —————» A ——» B ——» C ——» D+E
A1C13 3500C

Bapuant 3

1. JlaiiTe Ha3BaHUS CIEAYIOIIMM COCTUHECHUSIM:



OH c|;H3 o
E>—0H CH3—C—C\ CH3_C|H_|Ci_CH3
| H CH; O

NO, CHs
2. N300pa3ute CTpyKTypHbIE (HOPMYJIIbI COCAMHEHUI:
nporneH-2-oi-1 4-mukonponuiIOyTaHa b
-MeTUIPEHOIT METUI(ESHUITKETOH

3. [Tonyuure 6yranon-2 u3 H-OyTaHoa.
4. OcyniecTBUTE LEMOYKY MPEBPAILICHUI:

H,O CrO;, 1.C,H;sMgBr H*
CGHy ——» A ——» B ———» C ——» D
H* H,S0, 2.H,0 A
Bapuant 4

1. laiiTe Ha3BaHUSI CIAEAYIOUINM COCAMHEHUSIM:
0]

™
‘ ﬁ
—CH—C‘H CHs \E;/ ©/ C—CH,—CHj

2. N300pa3ute CTPyKTYpHBIC q)opMynH COCIMHCHUI:

TpeT-OyTaHoi IpOTNaHINab
3,5-mumernndenon 3-0poMOyTaHOH-2
3. [MomyuuTe mporneH U3 aleToHa.

4. OCyIecTBUTE LETIOYKY MPEBPAIICHUN:

o}
|| NaBH, H* iso-C;H;,0H exc. HI
c — » A ————» B—» C ——» D
e cH A H', A
3 3 ’

Konrtpoabsnas padora k pasaeny 14, 15
IlepeueHp KOMIETEHIUH (YaCTH KOMIETEHIUH), TPOBEPSEMBIX OLIEHOYHBIM CPEACTBOM:

OK-7, OIIK-2

Bapmuanr 1
1. HazoBute 1o cucreMaTH4eCKON HOMEHKIATYpE:
NH, 0 0 /O CHj
ch—c—c// CH3—CH2—CH—C// C< CHs—NH—C<
" \OH CHo— o, 0—CH, NH, CH;

2. N3006pa3ute CTPYKTYpHI CIEAYIOIINX COeTMHEHUHI:



TpeT-OyTUJIaMHH;, ATHIIPOINAHOAT; 0-aMUHOTE€KCAHOBas KUCIOTa; OEH30UIXIJIOPUA

Cl, NH, CHjl
CH3. ———» A —» B ———» C
AICI, p, T
4. Kak u3 yKCyCHOM KHCIOTHI NOJY4YWUTh TJIMLHH, HE HCIOJIb3YS IPYTUX

OPraHu4YCCKux peaFeHTOB?

Bapuanr 2

1. HazoBute o cucreMaTudeckoi HOMCHKIJIATypE:

;JHZ—CHs //o H3C\ //o C //o

CH;—N C H;C—C——0~C

CHZ—CH3 Cl HzN OH O_CzH5
2. N300pa3ute cTpyKTyphl CAEAYIOIUX COETUHEHUN!
reKCHIaIeTar; aMu  2-XJIOpPOSH30MHOW  KHUCIIOTHI; 4-aMuHOO€EH30MHAasg KHUCJIOTA;
MeTuI(hEeHUIIaMUH
H,O, T socl, NH
CH;COOCHg — > A ———» B ——» (C
- C,H5OH -SO, -HCI
3. Kak wm3nponanosa moiay4yuTh TPOMUIIIPONIAHOAT, HE HMCIOJIB3YS JPYTUX

OpPraHu4YCCKux pearCHTOB?

Bapuanr 3
1. HazoBute 1o cucremMaTudeckoi HOMCHKIJIATypeE:
NH2_CHz_CHz_CH_CHQ_CHg'COOH //
HoN OH HCOOCH; H;C——C
CH3 NH2
2. N300pa3ute CTPYKTYpHI CIEAYIOMNX COSTNHEHHN:

3-aMHHOOYTaHOBAs KMCIIOTA; JUH3OMPONIIIAMIH; AaleTHIXJIOPUI; STUIhopMuaT

Clp 2 NH; HCI
CH800H ———» A ———— » B ——»
4, KBkraes MeTana mnolryunts TpumeMInfshun, He wucmoms3ys apyrux

OpPraHMYECKUX pPEarcHToB?
Bapmuanr 4

1. HazoBute o cucreMaTuuecKoi HOMCHKIJIATypE:



N(CHz3)3 COOH H;C——C——C

CHs

2. N306pa3ute cTpyKTyphl CIEAYIOIUX COSTUHEHUN:
TU(H-OyTUI)aMUH: TJUIHH; alueTamMua; MPOMIIIPONaHoar

//O

CH3_CH2_CH2_C

Cl

KMnO, PCls iso-C3H;OH
CoOHH —————» A —————» B ———» C
H* -HCI
4. Kak wu3 »TaHona nOMy4YUTh aUETWIXJIOPHUI, HE HCIONIb3Yyd JPYTrux

OpPraHUYECKUX PeareHToB?

Kpurepun onieHKH KOHTPOJIbHBIX padoT:

Kpurepun Ouenka YpoBeHnb
[IpaBuibHO pemieHbl Bce TpU 3aAaud (B | «OTIIMYHOY MOBBILICHHBIN
peneHusax MOXET IIPUCYTCTBOBATh (IpOABUHYTHIN)
HEeOO0JIbIIIOE YNCIO HETOYHOCTEN, HE HOCSIIMX YpOBEHb
MPUHIUMITNATILHOTO XapaKTepa).

[IpaBuwiibHO pelIeHbl JABE 3aJayd, TPEThS | «XOPOIIO» 0a30BbIll YPOBEHb

3ajjaya pelleHa He MOJIHOCThIO (B peleHMSIX
MOJKET INPUCYTCTBOBAaTh HEOOJIBIIOE YHCIO
HETOYHOCTEH, HE HOCSIIUX
IPUHIUIHAIBHOTO XapaKTepa).

[IpaBuiibHO pelIeHbl TOJBKO JIBE 3ajaud,
TPEThsI HE PEIlIeHa MOJIHOCTHIO (B PEIICHUSX
MOJKET MPHUCYTCTBOBaTh HEOOJBIIOE YHCIIO
HETOYHOCTEH, HE HOCSIIIIUX
NPUHIUIHAIBHOTO XapaKkTepa).

«KYHAOBJICTBOPUTCIBHO»

IIOPOTOBBIA YPOBEHb

HpaBI/IJ'ILHO pemICHO MEHEC JIBYX 3a1a4 6o
HC pCIlIC€Ha HU OJHA.

«HECYHOOBJICTBOPUTCIIBHO»

MmeHee 50%, ypoBeHb He
copMHpOBaH

4.1. 3 JlaGopaTopHblie padoThI
Cemectp 1

JlaboparopHas padora Nel «OmpeneneHue TeraoBbIX dH(PEKTOB XMMHUUECKUX pPEaKIIUi
(TEeMIOTHI HEUTPATU3ALIUHY, TETIOTHI TUPATAIINH )»

JlaboparopHast pabota Ne2 "DnekTponutuueckas aucconuanus. KucIOTHO-OCHOBHBIE
paBHOBeECHUs B BOJIHBIX pacTBopax coneil. 'maponus coneit. Onpenenenne pH".

JlabopaTtopHnas padota Ne3"Xumus snementos 1V-A, V-A, VI-A rpynmn”

JIaboparopnas padota Ned "Xumus d-smemenros (Cr, Mn, Fe, Co, Ni)"

Cemectp 2
JIaGoparopnas pabota Ne 1

B3pemmmBaHne U MaTeMaTHyecKasi 00padoTKa pe3y/ibTaTOB U3MEpPEeHMH.




B3BemuBanue, o6paboTka U MpeAcCTaBiIeHHE pe3yabTaroB. Ha mepBom stame mro60ro
U3MEPEHUs NPOBOJAT CTaHAAPTHYIO MPOLENYPY, COCTOSIIYIO B KOHTPOJE M MCKIOYEHUHU (TpU
HE00XOIUMOCTH) aTUTUBHON U MYJIbTUILUIMKATUBHON CUCTEMAaTUYECKON MTOTPELLIHOCTH.

Xon paboThI:

1. O3HaKOMUTBCS C YCTPOMCTBOM M HMPUHIUIIOM PAa0OTHI PAaBHOILICYMX AHATUTUYECKUX
BECOB.

2. BxirouuTh aHaNUTUYECKUE BECHI IIyTEM IIOBOPOTAa pbIYAXKKA JUIsl BKJIIOYEHHUS
(uKcaTopa U3MEPUTEIIBHOTO MEXaHu3Ma. B 3ToM ciydae ocBOOOXKIAIOTCS IJICUYH BECOB, U OHU
YCTaHABJIMBAIOTCS HA U3MEPHUTENBHON Ipu3Me. MI3MepuTenbHbIN peiiTep 10KEeH ObITh BKIIIOUEH,
Y IlIKaJIa JOJDKHA OCBEIATHCS JIAMIIOYKOM.

3. YcTaHOBUTH HOJIb IIOBOPOTOM IpuBOjAa peirepa. [lpocneants, 4roObl Ha NMpaBOM
IUleYe BECOB Ha LIKaJleé pa3HOBECOB ObUIM BBICTABICHBI HYJIH. B 3TOM ciydae MCKIO4aercs
aJIUTUBHAS IOTPEIIHOCTbD.

4. He BpIkIIOYas BECOB, NOMECTUTh Ha npaBoe Iuiedo rpy3 10 mMr wm3 marazunHa
pa3zHoBecoB. [Ipu 3ToM mIKana peidTepa NPUXOIUT B JIBHIKEHHE U JOJKHA OTKJIOHUTHCS Ha 10 mr
C MOTPEIIHOCTBIO, HE NMPEBBIIAIOIIEH HEUCKIIOYCHHYI0 CUCTEMAaTUYECKYIO ITOTPEIIHOCTh BECOB,
KOTOPYIO OINpEAENsIOT, UCII0JIb3Ysl MUHUMAJIBHOE JIEJIeHUE LIKalbl peitepa. Ecnu npesbliaer,
TO 3TO CBUAETEILCTBYET O HAIWYMM MYJIbTUIUIMKATHUBHOW NOrpemHocTd. VckimroueHue sTou
HOTPELIHOCTH ITPOU3BOJAT, UCIIOJIb3YSl BEPTUKAJIbHBIN KOPPEKTUPYIOIINUNA I'PY3UK, OTBEYAOLIHI
3a ko3(dunument ycwienus wmkaisl. [Ipu ynaunoil koppekuuu yoOuparoT pasHoec 10 mr c
[IPaBOro IJjie4a M MPOBEPSIOT HOJb IO pelTepy. B ciayuae cmemieHus HOJS HOBTOPSIOT
olepaluu, MOCTENEeHHO NPUOIMKASACH K TOIYCTUMOM MOTPELIHOCTH.

5. IIpoBeneHne FOCTUPOBKM M T'PAaJyHpPOBKM IIKalIbl TEXHOXMMHYECKHX BecoB. [llkamy
BECOB I'PaJyupyroOT, UCOJIb3Ysl Habop pazHoBecoB 10-500 mr. [Tomy4aroT 4 TOYKH 3aBUCUMOCTH
KOJIMYECTBA JEJICHUH IIKaJIbl OT Macchl. lloyaras mkany JMHEHHOH, ONPENEISIIOT 3aBUCUMOCTh
qycia ACJIEHUH HIKalnbl OT MAacChl ¢ NMOMOLIbI0 METOJAa HaMMEHbUIMX KBaapaToB. Mcmonb3ys
MOJIYUEHHYIO 3aBUCHUMOCTb, ONPEICNIAIOT HEUCKIIOUEHHYIO CHCTEMATHYECKYIO IOTPEIIHOCTb
TEXHOXMMHYECKHUX BECOB.

6. B3pemmBanue nmpeaMeTa HEM3BECTHON MacChl Ha aHAJTUTHUECKUX U TEXHOXUMHUECKUX
Becax. lIpousBectn B3BelmMBaHUE 5 pa3 Ha AHAIMTUYECKUX UM 3 pa3a Ha TEXHOXMMHMUYECKHUX
Becax.

7. TlomydyeHHBI MaccHB JaHHBIX 00pa0OTaTh METPOJOTMYECKH, BKIIOYas, IpH
HEOOXOJUMOCTH, U CTAaTUCTHUYECKYIO OOpaOOTKy /Jisi BBIYUCIEHUS CpPEIHEro 3HauyeHus,
mucniepcun, CKO, npomaxoB, onpezeneHust KBaHTWISE CTbIOJICHTA U HAXO0XK/I€HUS aOCOIIOTHOH U
OTHOCUTEJIbHOM MOrPEIIHOCTH B3BEIINBAHNUS.

8. CpaBHUTBH CllydalilHyl0 IOTPEIIHOCTh C HEUCKIYEHHONM CHCTEMAaTUYECKOW M IIO
IIpaBUJIaM CJIOKEHUSI OIIMOOK IPEICTaBUTh PE3yJIbTaThl B3BEIINBAHUSI.

9. IlpoBecTn NATUKpPATHOE B3BEIIMBAHUE IPEIMETa HA BBICOKOTOYHBIX AJIEKTPOHHBIX
BECax, ONPENENIUTh JUCKPETHOCTh M HEHUCKIIOUEHHYIO CHCTEMaTHYECKYI0 IOIPEIIHOCTh
UGPOBON IIKANIbl AJIEKTPOHHBIX BecoB. (OOpaboTaTh pe3yabTaTbl METPOJOTHYECKH U
NPEJICTaBUTh PE3YIbTAThl U3MEPEHHUS.

10. ITpoBeputh BOCIIPOM3BOJUMOCTD PE3YIBTATOB U3MEPEHUN.

JIaGoparophas pabota Ne2

3aBHCHMOCTH CKOPOCTH XHMHYECKUX PeaKIuil OT KOHIEeHTPAIUH BeIIeCTB M OT
TeMIepaTypsbl.

CKOpOCTh TIPOTEKaHHS PEAKIHUU MEXIY pPacTBOPaMH THOCYJIb(ara HATPUS W CEPHOU
KHCJIOTHI MPAKTUYECKH MOXKHO OIpPENEeINUTh, (PUKCUPYS BpeMs OT Hauyayia CIMBAaHUS PacTBOPOB
pEareHToB JI0 Havaja MOSIBIICHUS OCa/lka cepbl (TIOMyTHEHHSI pacTBOPA).

NazS;03 + H2S04 — NapSOs + Ho0 + SO, + S¥

a.) 3aBHCHMOCTb CKOPOCTH PeaKIUH OT KOHUEHTPAUMH pearupywiux BeuniecTs. B
COOTBETCTBUM C JaHHBIMU TaOJMLbI 1, B TpU IpajyupoBaHHbIe poOUpKH HanelTe 1, 2 u 3 M



pacTBopa THOCYNIb(]aTa HATpHs. 3aTeM B MEPBYIO MPOOUPKY N00aBbTE 2MJl AUCTHIUIMPOBAHHOU
BOJIBI, @ BO BTOPYIO | MJI BOJIBL.

Tabauya 1.

Howmep O6Bem, M YcenoBHas Bpems YcnoBHas

IpOOUPKHU Na2S203 H.0 KOHLEHTpaLus HOSIBJICHUSI CKOPOCTh
NazS20s3, CepHl, peaxiuu,
Cyen (7), c (V =1/7),c?

1 1,0 2,0 1

2 2,0 1,0 2

3 3,0 - 3

Takum oOpazoM, B Tpex NpoOMpKax OyayT HaxXxOAUTHCS PAcTBOPBI THOCYNIb(aTa
pa3IMYHON KOHIICHTpaIMu. B kaxayro u3 mpoOUpOK MmoodepeaHo no0aBbTe mo 1 Mil cepHOM
KUCJIOTBI U OIpENeNTUTe BpeMs 10 Hadyaja MOMYTHEHHs pacTBopa. Ha OCHOBaHMH HOy4eHHBIX
JAHHBIX 3aMOJHUTE Tabuiy 1.

Ha ocHOBaHMM TIONy4EHHBIX JaHHBIX IIOCTPOHUTE TIpaduK 3aBUCUMOCTH CKOPOCTH
peakuuu ot koHneHtpamuu NazS203 (o ocu abeuuce — ycaoBHas KOHIEHTPAIMs THOCYIb(arta
Hatpusd Cycy;, 1O OCH OpOMHAT — YCIOBHAs CKopocTh peakuuu V. Crenaiite BBIBOJ O
3aBUCHMOCTH CKOPOCTH PEAKLUK OT KOHIEHTPALUH THOCYIIb(aTa HaTpusl.

0.) 3aBHCHMOCTH CKOPOCTH peakuuu OT TemmepaTypsl. [loBTOopHuTe mepByr yacTh
IKCIIEPUMEHTA U3 MyHKTA a), IPEABAPUTEIILHO MOOIPEB IPOOUPKHU C PACTBOPAMHU THOCYIIb(aTa
HATPUS U CepHON KucaoTh npumepHo Ha 20°C B BomsHoit Gane. OTMeTbTE BpeMs 10 Hayaja
HIOMYTHEHHUSI.

Tabnuya 2.
Howmep O6beMm, mi t, Bpewms no CkopocTb
OIIbITa [TpoGupka 1 [TpoGupka 2 °C MIOMYTHEHHUS, | PEaKLUH,
Na2S203  H20 H2S04 T,C V=1
1 1 2 1
2 1 2 1

3anonnute Tabnuuy 2. [lanaele ombita Ne 1 (Tabn. 2) mepenecute u3 Tabn. Ne 1.
Ykaxure TeMmreparypy, NMpH KOTOPOH MPOBOAWIHMCH ONBITHL. (CrenaiiTe BBIBOJ O BIUSHUH
TeMIIepaTypbl Ha CKOPOCTh XUMUUECKOM PeaKInu.

JIaGoparophas pabota Ne3
IIpuroroB/jieHHe pacTBOPOB.
B TuTtpumerpuueckoM aHanM3e MPUMEHSIOT pPacTBOPbl pPEAareHTOB C H3BECTHOU
KOHIICHTpaMei. DTH pacTBOPHI HA3bIBAIOTCS CTAaHAAPTHBIMU. CyIIECTBYET HACKOJIBKO CIIOCOO0B
IPUTOTOBJIEHUSI CTAHJIAPTHBIX PACTBOPOB:
6.Ha ananmuTHyeckux Becax B3BENIMBAIOT TOYHYIO HABECKYy COOTBETCTBYIOIIETO
BEIIIECTBA, PACTBOPSAIOT €€ B MPEeABAPUTEIBHO MOJATOTOBICHHOM MEpHOM Koi10e M TOBOAST
00BEM pacTBOpa 10 METKH COOTBETCTBYIOIUM PAaCTBOPHTEIEM. 3HASI MacCy pacTBOPEHHOTO
BEIIECTBA U 00BEM MOIYYEHHOTO pacTBOPA, MOKHO BBIYMCIUTH MOJIIPHYIO KOHIIEHTPALIHIO
U THTp pacTBopa:
C= Mi [Ml:l.ﬂh]’ T= m [L],
L J1 T M
OnHako, OMMCaHHBIA CTIOCOO MPUMEHHUM JAJIEKO HE BCETJa- €ro HeNb3s MPUMEHSTh IS
npuroToBieHHus pacTBopoB Takux BemecTB kak HCIl, NaOH u t.1. Hanpumep, NaOH nornomiaer
u3 Bo3ayxa CO2 1 mapel BOJIBI, IPH ATOM €T0 Macca MEHSIETCS, [IO3TOMY KOJIMYECTBO THIPOKCHIA
HaTpHS BO B3ATOM HaBECKE HE Oy/eT TOYHO U3BECTHO.
Takum 00pa3oM, [UIS TPUTOTOBICHHWS CTaHJAPTHBIX PAacTBOPOB
UCIIOJIb30BaHbl BEIIECTBA, YIOBJIECTBOPSIOIINE Py TpeOOBaHUI:
- BEIIECTBO JOJDKHO OBITh XUMHYECKH YHCTHIM

MOTYT  OBIThH

(HE JIOJKHO



coJiepkaTh MOCTOPOHHUX TpuMeceit 6osee 0,05-0,1%);

- COCTaB BeUIECTBA JIOJKEH CTPOrO0 COOTBETCTBOBATH (Qopmyse
(HampuMep, KpPUCTAUIOTUAPATHI JIOJDKHBI COJIEPKAaTh POBHO CTOJIBKO BOJIBI,

CKOJIbKO COOTBETCTBYET UX (popMyJiam);

- BEIIECTBO JIOJDKHO OBITh YCTOWYMBEIM MPU XPAHEHUU M B TBEPJIOM

BUJIC, U B pacTBOpE (He pa3iararbcs, He UCIAPATHCS, HE TIOTJIONATh BIIATy U ra3bl U

T.1.);

- KeNmaTeIbHO, YTOOBI BElIeCTBA HMMEIH JOCTaTOYHO BBICOKYIO

OKBHBAJIICHTHYI0O MAacCy JUIsl MPEIOTBPAIICHUS 3HAYUTEIHHOW TOTPEUTHOCTH TpU

B3BEILIMBAHUU.

PacTBOpbI, IPUTOTOBIIEHHBIC U3 BEIIECTB, COOTBETCTBYIONIUX YKa3aHHBIM TPEOOBAHUSM,
HA3bIBAIOTCS NEPEUUHBIMU CIAHOAPMHBIMU PACMBOPAMY U XaPAaKTEPU3YIOTCS TOYHO M3BECTHOU
KOHILIGHTpauuend. Ecin BemecTBO MM HE YIOBIETBOPSET, TO TAaKOW pacTBOP Ha3bIBAOT
BMOPUYHLIM ~ CMAHOApmubiM  pacmeopom. Ero roToBiaT cHavana MpuOIU3UTEIHHON
KOHIIEHTPAIIMH, a 3aT€M OTTHTPOBBIBAIOT MEPBUYHBIM CTAHAAPTHBIM BEIIECTBOM M BBIYUCIISIIOT
TOYHYIO KOHIIEHTPAIIHIO IIPUTOTOBICHHOTO PAaCTBOpa (crmandapmusupyiom).

7.Jmsi mONydeHHs] CTaHIAPTHBIX PAcTBOPOB HA MPAKTUKE YacCTO IOJIB3YIOTCS
UMEIOIUMUCS B Tpojaxke «pukcaHanamu». OHU MPEACTAaBIAIOT COOOW 3amasHHBIE B
CTCKJISIHHYIO aMITYJTy TOYHO OTBEIICHHBIC KOJMYECTBA PA3IUYHBIX TBEPJBIX BEUICCTB WIIH
TOYHO OTMEpPEHHBIE 00HEMBI TUTPOBAHHBIX PACTBOPOB, HEOOXOAUMBIE AJI U3TOTOBJICHUSA |
J pacTBOpa TOYHO W3BECTHOM HOpmambHOCTH, Hampumep, 0,1 H., 0,05 H. W T.I.
[IpuroToBneHue craHgapTHOTO pacTBopa U3 (¢uUKcaHada CBOAUTCS K TOMY, UYTOOBI
KOJIMYECTBEHHO TMEPEHECTH COJEPKMMOE aMITyJIbl B MEPHYIO KOJIOY eMKOCThIo 1 11, mocie
Yero pacTBOPUTH BEIIECTBO U MOJIYYCHHBIN pacTBOP pa30aBUTh 10 METKH BOJIOM.

8. Takxe PacTBOPHI MHOTHUX BEIIICCTB TOTOBSAT pa3daBieHHEM
KOHIIEHTPHPOBAHHBIX PacTBOPOB. B »TOM ciydae [omKHBI OBITH 3aJaHbl 00BEM
pa30aBIEeHHOTO  pacTBOpa, €ro  KOHIEHTpanus ¥  KOHIIEHTPAIUS  HCXOJHOTO
(KOHIIEHTPUPOBAHHOTO) pacTBOpa. PaccunThIBaloT HEOOXOAUMBIN AJisi pa30aBieHUs 00bEM
MCXOJ/IHOTO PacTBOPA, 3aTEM OTOMPAIOT PACCUUTAHHBIA 00BEM, IIEPEHOCST B MEPHYIO KOJIOY
U JIOBOJST YPOBEHB )KUJIKOCTH JI0 METKH TUCTUILTUPOBAHHOM BOJOH.

JIaGoparopHas pabota Ned

Onpenesnenue cogaepkaHusi KApOOHAT- M THIPOKAPOOHAT-MOHOB.

KapOoHar-MoH sBIs€TCS JBYXKUCIOTHBIM OCHOBAaHHEM M IO3TOMY MOCJEI0BATEIbHO
NPUCOETUHSET J1Ba MOHA BOAOpoaa. [1omp3ysich AByMs MHAWKATOpAMH MOXHO HAOIIOIaTh J1BE
TOUKHM SKBUBAJEHTHOCTH. Ecru TutpoBath cmech nonoB CO3?” u HCO3™ pacTBOPOM KHCJIOTHI, TO
Ha KPUBOW TUTPOBAHHS CMECH MOHOB KHCJIOTOW HAOIIOJAaeTcs Ba cKavka. [Ipu ncnoiap3oBaHun
uHauKaTopa (eHonpranenn, Oyaer ortutpoBaH moH COsz> g0 HCOs . 3atem pacTBop
JOTUTPOBBIBAIOT KACIOTOW B IPUCYTCTBUM MHIAMKATOPA METHIIOBBIN OpaH>KeBbIi. [Ipu 3TOM HOH
HCOjs (mpucyTCTBYIOIIMIA B pacTBOpe M oOpasopaBumiica u3 moHa COs®) mpespamaercs B
YTOJIBHYIO KHCIIOTY.

Xon paboThl:

[onmyuure y mpenofaBaTens KOHTPOIBHBIA PacTBOP, coaepxkammii cmech nonoB COz% u
HCOg3". broperky 3amojHUTE pPAacTBOPOM COJSTHOW KHCIOTHL. B KoHMYeckyro KoinOy mams
TATPOBaHUs BHecuTe MepHou mumnetkod 10,00 mum mcciemyemoro pactBopa, nodaBeTe 20 Mt
JUCTUTUPOBAHHOM BOJBI M 2 Kallsld MHIUKATOpa (eHoN(TaNeHHa U TUTPYHTE KHUCIOTOH IO
MCUE3HOBEHHS OKPACcKM OT OJHOM Kaluld TUTpaHTA. 3alHIIUTe TepBoe 3HaueHWe oObema. B
KOJIOYy C pacTBOpPOM, OTTUTPOBHHBIM IO (eHonpTanenHy, no0aBpTe 1-2 Kamim HHIUKATOpa
METHJIOBOTO OPaHXEBOTO U MPOJOJDKANWTE TUTPpOBaHUE (KHCIOTY B OIOpETKY He JH00aBmATh!) 10
nepexoaa JKeJNTOM OKpackd pacTBOpa B OpAHI)KEBYIO. 3amHIIUTE BTOpPOE 3HAauYeHUE oO0BbeMma.
Takum 00pa3oM, TUTPYIOT HE MeHee TpexX pa3. Pe3ymbTaTel TpeX THTPOBAaHUH TOJDKHBI
OTIMYaThCs ApYr oT Jpyra He Oonee ueM Ha 0,1 — 0,2 mu. Haiigure cpennue 3HaueHus u



paccuuTaiiTe KOHIICHTPAIUIO BEIIECTB B aHAIM3UPYEMOM PACTBOPE MO KaXKIOMY BEIIECTBY U HX
Maccy B 1/11. PaccunTaiite ommOku sxcnepumenTa. OOBSICHUTE BO3MOYKHBIC PUUUHBI OIITHOKH.

JlaGopaTopHas padota No5

OmnpenesieHue 001IeH KeCTKOCTH BOJbI

XKecTtkocTh BOIBI OOYCHOBIIEHA MPUCYTCTBHEM B HeM coseil kampliug U MarHus. Ee
XapaKTEpU3YIOT MOJISIPHOW KOHIICHTpalued SKBUBAJCHTOB Kajbiisg u Maraus (f = %) wu
BBIPAXAIOT B MIJUTUMOJISIX Ha JIUTP.

CymMapHOe coJepKaHue COJIeH KalbLUs W MarHusi B BOJE OMpEIENseT ee OOIIyIo
xkecTkocTb. OHa Jenurcs Ha KapOOHaTHYO U HekapOonatHywoo. IlepBas o0ycioBieHa
MPHUCYTCTBUEM THAPOKAPOOHATOB KAJBIUS U MArHUs, KOTOPBIE TPU KUTITYCHUH Pa3NIararoTcs:

Ca(HCO3), = CaCOsd + CO,T + H,0

[ToaTomy KapOOHATHYIO >KECTKOCTh HAa3bIBAIOT BPEMEHHOH KECTKOCThIO. JKEecTKOCTh,
OCTaIOIIAsACA IMOCJIe KUISYCHUs, Ha3bIBaeTCs MOCTOAHHOM. OHa o0ycioBiieHa cynbdaraMu UIU
xjopugamMu Kaibluss 1 MarHus. CymMma BPEMEHHOW M IOCTOSHHOM KECTKOCTU COCTAaBIISIET
00LIYyI0 JKEeCTKOCTh. Bennuuna o01ieil )KeCTKOCTU BapbUPYeT B 3aBUCUMOCTH OT THIA MOPOJ U
MOYB, CIIATAMIINX 0acCeH BOIOCOOpPA, a TAKXKe OT Ce30HA roaa. [Ipu kecTKOCTH 10 4 MIr-3KB/IT
BOJIa CUMTAETCS MATKOW; 4 — 8 MI-3KB/JI — CpPEeIHEH KECTKOCTH; 8 — 12 Mr-sKB/I — JKECTKOM;
Oonee 12 wMr- »KB/I — OYEHb JKECTKOW. BemmumHa oO0mIeld >XECTKOCTH B HMCTOYHHUKAX
[EHTPAIM30BaHHOTO BOJOCHAOKEHUS B cooTBeTcTBUE ¢ TpeboBanmsmu CanlluH 2.1.4.2496-09
«IIutheBas Boga. I'uruenunuyeckre TpeOOBaHMS K KAayeCTBY BOJIbI IEHTPAJTM30BAHHBIX CHUCTEM
NUTHEBOrO BoJocHaOkeHus. KouTpons kaduectBa. ['urueHnueckue tpeOoBaHUs K 00€CIEUSHUIO
0€30IIaCHOCTH CHUCTEM TOPSIYETr0 BOJOCHAOXKEHHS» JIOIYCKAeTCs 10 7 MI-3KB/JI, B OTACIBHBIX
CIIy4asiX MO COTJIACOBAaHHUIO C CAHUTAPHO- SMUJIEMHUOIOTHYECKUMH ciayx0amu — 10 10 Mr-sks/im.
[To Hopmam BO3 ontumasnbHas )KeCTKOCTh MUTHEBOM BOJIBI cocTaBiser 1,0-2,0 Mr-3kB/m1.

Omnpenenenue NpoOBOAAT NPAMBIM TUTpOBaHUEM MpoObl ctangapTHeiM 0,01M pacTBOpOoM
OATA B ciabouienoyHoil cpene B MPUCYTCTBUM HHAMKATOPOB 3puoxpoma uepHoro T wmm
KHCIIOTO Xpoma cuHero T.

MeToauka BbINOJIHEHUS] U3MEPEHUii:

[ToarotoBuTh OIOPETKY K TUTPOBAHMIO: CIUTH BOJIY U3 OIOPETKH B CIIMB, MPOMBITH
HeOOJIBIIUM KoJIMYecTBOM pactBopa TUTpanTa (D/ITA) Oroperky 2-3pa3a, 3aTeM HANOJIHUTH
OIOpPEeTKy pacTBOPOM THUTPAHTA, BBITYCTUTh BO3AYX M3 «HOCUKa» OIOPETKH, NOIUTH B OIOPETKY
pacTBOp TUTpaHTa, yOpaTh BOPOHKY Hu3 OropeTku!!! M yCTaHOBUTH YpPOBEHb KHIAKOCTH Ha
OTMETKY «0» M0 HIDKHEMY MEHHUCKY. Y O€UThCsI, YTO OrOpeTKa He TedeT!

JKecTkocTh BOJBI BBI3BIBAECTCS IPUCYTCTBUEM B HEM COJNEW Kaiblusd M MarHus. Ee
XapaKTEPU3YIOT MOJISIPHOW KOHIIGHTpanuedl SKBUBaIEHTOB Kanbiuss u Maraus (f = '5) wu
BBIPAKAIOT B MIUTUMOJISIX Ha JUTp. OmpeneneHue MpOBOASAT MPSMBIM THTPOBAHHEM IMPOOBI
crangaptHeiM  0,01000M  pactBopom JOJITA B cnaboumienoyHol cpeae B MPUCYTCTBUU
MHAMKATOPOB 3pHoxpoma uepHoro T unum kuciaoro xpoma cusero T.

MeToauKa BbINOJTHEHUS] H3MEPEeHUii:

Otobpath npu oMoty numnetk 25,00M1 uccieayemMoi BOAbl U TIEPEHECTH B KOJIOY JIJIst
TuTpoBaHus (Oonbinas kKoHuWYeckas konba!). He BbIAyBaTh W3 MUIETKU MOCIEAHIOI KAILTIO
xkuakoctu!!! 3arem BHectH B kouOy 5,00mn Oydepnoro pactBopa ¢ pH=10 u menorky
spuoxpoma uepHoro T, mepememniate. Ha ocHOBaHHWE IITaTHBA MOJOXKUTH JHUCT Oenol Oymarw,
yOeIuThCs, UTO YPOBEHD KUAKOCTU B OropeTke Ha oTMeTke «0». TuTpoBaTh pabouuM pacTBOpOM
O[TA: noHeMHOTy NpuUINBaTh U3 OIOPETKH PAacCTBOpP TUTPAHTa, HEMPEPHIBHO TEpeMeIInBas
KHUIKOCTh B KOJIO€ TIAaBHBIMHU KPYTOBBIMU JBWIKEHUSMH. THUTpOBaHUE BEAYT JO U3MEHEHUS OT
OJIHOM M30BITOYHOM Karlld TUTPAHTa OKPACKH C KpPAaCHOW Ha CHHIOI, MPHUYEM OKpacka JI0JDKHA
ObITh ycTONYMBOW B TeueHHe MUHUMYM 30 cexyHA. 3anucarb 00beM TUTPAHTa, MOLIEAINN Ha
TUTpOBaHue. TUTpOBaHME MOBTOPUTH 3 pa3a. PaccuuraTh xKECTKOCTD.

Pacuem pesynomamos ananuza. ectkocTb BOABl (MMOJIB/JI) PaCcCUUTHIBAIOT TIO

dbopmyre:



_ COOATA)= v(3[TA)= 2+ 1000
o0u. = V(H20)
rae V(H20) — 06beM BoIbI, B3STOM ISt aHAIIM3a, MII.

JlabopaTopHas padota Ne6

Onpenenenue coaep:kaHus KeJjes3a.

OxucieHre HOHOB BYXBaJICHTHOIO eJie3a IepMaHraHaTOM KaJiusl UET M0 YPaBHEHHUIO:

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

Bo Bpemsi TuTpoBaHUs B pacTBOpE MOSBISETCS BCe OOJBbIIE TPEXBAJICHTHOTO Kele3a,
KOTOPOE B COJISTHOKUCIION CpeJle OKPAIIEHO B >KeJIThIM LBET. [[03TOMY B TOUKE 3KBUBAJIECHTHOCTH
HaOJI0/IaeTCs MEePeX0/l OKPACKH OT JKENTOM K PO30BOii, 4TO HE OYEHb XOPOIIO BOCIPUHUMAETCS
4eJI0BEYEeCKUM I1a3oM. /[l yBenauueHuss pe3KOCTH Iepexoja OKpackH K pacTBOpY Iepen
TUTPOBAHUEM MPHUOABIAIOT POCHOPHYIO KUCIOTY, KOTOpas 00pa3yeT ¢ MOHAMHU TPEXBaJIEHTHOTO
xeie3a 0eCIBETHOE KOMIUIEKCHOE COEIMHEHUE:

Fe** + 2H3PO4 — FeH2PO4** + 4H*

TurpoBaHue JBYXBaJIEHTHOI'O JKe€jle3a JIydllle BCEr0 IPOBOAUTb B CEPHOKHUCIOM
pacTBope, TaT Kak MPH 3TOM HE MPOUCXOAUT HUKAKMX MOOOUYHBIX peakiuil. [Ipu TuTpoBaHuu B
COJITHOKMCJIOM pacTBOpE IPOTEKAET IO00O0YHasi PEaKIUsl OKUCICHUS COJSHOW KHUCIJIOTHI.
AKTHBHBIE TPOMEXKYTOUYHBIE OKHCIBI, OOpa3ylolluecs BO BpeMs peaklud IepMaHraHatra ¢
JIBYXBAJICHTHBIM JKE€JI€30M, OKHCIISIOT YaCTUYHO COJISIHYIO KHCJIOTY A0 XJ0pa, 4acTh KOTOPOIO
BBIJIETISIETCS] U3 pacTBOpa B BUE ra3a. BeiencTBue 9Toro nepManraHata pacxoayercs 0oJblie u
pe3ysIbTaThl ONPEIEICHUS [T0JIY4at0TCs 3aBbILICHHBIMHU.

MeToauKa BHINOJHEHUS] H3MEPEHUIi:

[TonroToBUTh OIOPETKY K THUTPOBAHMIO: CIUTH BOAY W3 OIOPETKH B CIIMB, MPOMBITh
HeOOJbIINM KoJMHuecTBOM pacTBopa tutpanta (KMnOs) Gropetky 2-3pasa, 3aTeM HAIOJHUTh
OIOpETKy pacTBOPOM THTPAHTA, BBITYCTUTH BO3AYX M3 «HOCHKa» OIOPETKH, JOJHUTH B OIOPETKY
pacTBOp TUTpaHTa, yOpaTh BOPOHKY U3 Oroperku!!! W yCTaHOBUTH YpOBEHb >KHUIKOCTH Ha
OTMETKY «0» 10 HUI)KHEMY MEHUCKY. Y OeIUThCs, YTO OrOpeTKa He Teder!

[Tonyunts 3amauy B MepHoit konbe Ha 100,0mM1, 3amucath HOMEp 3ajayu.
JMCTHIUIIMPOBaHHON BOJOM JOBECTH HCCIEAYEMBIN PACTBOP 0 METKH II0 HM)KHEMY MEHUCKY,
nepemenaTb, MEpPeHecTH B KoiOy Ui 3azad (Manas KoHuueckas kousbal!l). IToaroroButh
MUIETKY K 0TOOPY pacTBopa.

ITonroToBUTH MUMETKY K OTOOPY pacTBOpa: MUIIETKY OMYCKAIOT B KOJOY C HCCIEeyeMbIM
pacTBOpPOM TOUTH JIO JIHA M, C TIOMOIIBIO Tpyin, HabuparoT okosio 10,00mi pactBopa (MeHee Y2
NUMETKU Ha TIJa3), 3aTeM 3aKpbIBAIOT BEpXHEE OTBEPCTHE MHIIETKU YKa3aTelbHbIM HaJbLEM U
BbIHUMAIOT ee U3 OaHku. Clierka HaKJIOHSS IMUIIETKY B pa3HbIE CTOPOHBI, OINOJIACKUBAIOT €€
pacTBOpoM. M cnionp30BaHHBIN pacTBOp CIMBAIOT B CIIMB!

OTto6pats npu nomouy nuneTku 25,00Mi1 uccieryeMoro pacTBopa M MEPeHeCTH €ro B
KOJIOY A1l TUTpOBaHUs (Oosbluas KoHn4eckas konba!). He BelqyBaTh M3 MUNETKH MOCIIEIHIOIO
karomio skuakoctu!!! 3atem BHectw B KouOy 15,00mm cmecu kucimotr HxSOs m H3POs. Ha
OCHOBaHME ILITAaTHBA MOJOXHUTH JUCT Oenoil Oymaru, yOeIuTbCs, YTO YPOBEHb XHJIKOCTH B
Oropetke Ha otMeTke «0». TuTpoBarh cranmapTuzupoBaHHbIM pacTBopoM KMnOs: monemHory
OpUINBATh U3 OIOPETKU pPacTBOP TUTPAHTA, HENPEPHIBHO IMEpeMeIInBas XHJIKOCTb B Kojle
IUTABHBIMU KPYTOBBIMH JIBHKEHUSMU. TUTpOBAaHUE BEIYT A0 MOSBIECHUS OT OJHOW M30BITOUHOMN
KalUIM TUTpaHTa OJIEHO-PO30BOM OKpAcKd, MPUYEM OKpacKa JO0JKHAa OBITh YCTOHUMBOHM B
TedyeHne MuUHUMYM 30 cekyH7. 3anucarb 00bEeM TUTpaHTa, MOLIEAIIMNA Ha TUTPOBAHHUE.
TurpoBanue moBTOpUTH 3 paza. PaccuuraTh Maccy »keneza B uccieayemMoi mpoOe. 3amucarh
YpaBHEHHUS COOTBETCTBYIOIIMX PEAKIIUH.

JlabopaTtopHas pabota Ne7
OnpeneneHue HUTPAT-HOHOB B BOJI€.
Omnpenenenne coaep)XKaHWsT HUTPATOB IPEICTABISIET BAKHYIO AHAIMTHUECKYIO 3aady



OpU aHajdu3€ pPa3IMYHbIX TEXHOJIOTMYECKHMX OOBEKTOB U OOBEKTOB OKPY)KAIOLIEH Cpeibl.
[IpuMeHeHHe MOHOCETIEKTUBHBIX IJIACTU(PUIMPOBAHHBIX  DJIEKTPOJOB, UYBCTBUTEIBHBIM
AIIEMEHTOM KOTOPBIX SIBJISETCS MeMOpaHa, cojaepikallas HUTPAT Y€TBEPTUYHOTO aMMOHHUEBOTO
OCHOBaHUS, TIO3BOJISIET OBICTPO PEIIUTH MTOCTABICHHYIO 3a/1a4y.

MeTtoauKa BbINOJHEHUS] H3MEPEeHUIi:

Jlis mocTpoeHusl TpaaydpoBOYHOrO rpaduka cieayeT NPUTOTOBUTH CTaHIapTHHIC
pactBopsl KNO3 ¢ xonmentpanusamu 1-1071, 1-1072, 1-:1073, 1-104, 1-10° moms/n. Tak kak
JIMara30H KOHUEHTpAUui OYeHb IIUPOKUNA U COCTABISIET HECKOIBKO MOPSAAKOB, TO IPUTOTOBUTH
camble paz0aBiIeHHBIE PACTBOPHI U3 MCXOAHOTrO cTangaptHoro 1 M pactBopa KNOs3 nenb3s. B
TaKUX CIIy4asX HCHOJB3YIOT METOJ MOCIeA0BaTeNbHBIX pazbaBienuid. [lunerkoir orodpats 5,0
i 1 M pactBopa KNO3 B MepHyt0 K010y BMecTUMOCTBIO 50,0 MIT 11 IOBECTH pacTBOP 10 METKU
1% pacTBOpOM aIFOMOKaIMEBBIX KBacloB. IlepememaTs Mmony4eHHbI pacTBOpP, KOHLEHTPALMU
kotoporo coctaBuT 1-101 momb/n. IMunmeTky npombiTh (06s3aTensHO!), oTo6path 5,0 M
npurorosienroro 1-1071 M pactBopa B MepHYyI0 Konby BMecTHMOCThIO 50,0 M, JOBECTH
pacTBOp A0 MeTKH 1% pacTBOpOM allFOMOKAJIMEBBIX KBAaCI[OB W MepeMelniartb. AHAJIOTHYHO
IIPUTOTOBUTH OCTAJIbHBIE CTAHJAPTHBIE PACTBOPHI.

N3mepenus 3.4.c. cielyeT NPOBOJIUTH IOCIENOBATEIbHO, MEPEXO0Js OT PacTBOPOB C
MEHBIIIMMH KOHIEHTPAIUSIMU K pacTBopaM ¢ OOJBIIMMU KOHIIEHTpanusMu. B crakan nmis
M3MEPEHMHl 3aIuTh pAcTBOP C HaMMeHbIIEH KoHIEeHTpanuei 1-10° MoJib/1, THOrpys3uTh
3JIEKTPOABI B pacTBOp Ha rinyOuHy He MeHee 1—1,5 cm. JloxknaTbes yCTaHOBIIEHUS TTOCTOSTHHOTO
3HaueHus 7.1.C. (B 3TOT MOMEHT Ha TpaHHUIE <QJIEKTPOJ — pacTBOP» YCTaHABIIMBAETCS
paBHOBECHE) M 3amMcarh 3HA4eHHE B TaOnuiy. BeiHyTh amekTpoabl u3 pactBopa. [IpoMbIBaTh
AIIEKTPOABl JUCTHJUIMPOBAHHOW BOJOW HE 00s3aTeNbHO, TaK Kak TPU  TOCIEIYIOUIHX
M3MEPEHMSIX KOHLIEHTpalUuu Bo3pacTaroT B 10 pa3. B crakaH 3amuTh pacTBOp ¢ KOHLEHTpaUuen
1-10* Monp/n ¥ TPOBECTH M3MEpEeHHe MOTeHIHWana. IIoBTOpHTh M3MepeHHs NOTEeHIHWana B
OCTaJIbHBIX CTaHJIAPTHBIX pacTBOpax. Pe3ynbTaThl 3aHeCTH B TAOIHILY:

Cnos-, M pNOs3 2.J.C., MB

3areM NpPOBECTH OTMBIBKY 3JIEKTPOJOB B JHUCTUJUIMPOBAHHON BOJAE 10 IOCTOSHHOI'O
noreHuana. Ilo monydyeHHBIM JaHHBIM CTPOAT rpaduk B koopaumHaTax pNOsz — s.1.c., MB.
PaccunThIBarOT ypaBHEHHE PETPECCUMN.

AHanusupyemblii pacTBOp OBECTH €ro 10 MeTKH 1% pacTBOpOM allfOMOKaJIUEBBIX
KBACLIOB U TINATEJIBHO Nepememars. [IpoBecTu n3MepeHue 3./1.C. TaKUM ke 00pa3oM, Kak U JJs
CTaHIApTHBIX  pacTBOpoB. Ilocne  OkOHYaHMSA ~ HM3MEPEHUM  IPOMBITH  DJIEKTPOMbI
JUCTUJUIMPOBAHHOM BOJOM M IOTPY3UTh MX B COOTBETCTBYIOIIME PACTBOPHI Mg XpaHeHud. [lo
rpagyupoBoyHomMy rpaduky omnpeneauts pNOs B anamusupyemom pactBope. Mcmomb3ys
NOJTy4eHHOE 3HAaYeHHE, paccUMTaTh KOHIEHTpaimio, a 3areM maccy NO3 B aHanmsupyemom
pactBope (T).

JIaGoparopHas paboTta Ne8

Cnekrpodoromerpryeckoe onpeaejeHue Mapraiia B Buje nepMaHaraHaT-uoHa

Metoauka oIpesesieHUs] MapraHila OCHOBaHAa Ha M3MEPEHMH MHTEHCHBHOCTHU I10JIOCHI
MOTJIOIIEHHs] TepMaHaranaT-uoHa ¢ A=528amM u €=2400. OtHOcHTeNbHas TOTPEIIHOCTD
ompezeNneHus: MapraHiia konebnercs B mpeaenax ot +0,5% no +0,2%.

OmnpeneneHuio MEMIAIOT HOHBI XJOPa, KOTOpBIE YIAISIOT YyINapuBaHUEM C CEpHOU
KHCJIOTOM, WM CBS3BIBAIOT B MAJIOJIMCCOLMUPYIOIIEE COETMHEHNE C TOMOIIBIO Ccylb(haTa pTyTH,
a taoke okucienueMm 10 Clo. JlomycTumsl kpaiiHe Masble KOJHUYecTBa OPOMHIOB M HOAUIOB.
Taxxe onpenenenuto moryt memats Cr, Ni, Co, Fe u T.n. [Ipu Gonbmiom conepkaHuu HOHOB
METIAIOIINX KOMITOHEHTOB B aHAJTM3UPYEMBIX 00BEKTaxX /ISl y4eTa HX TMOTJIOMEHHS TPHOETaoT K
MOCTPOCHHUIO KaTMOPOBOUHOrO rpaduka B MPUCYTCTBHHM COOTBETCTBYIOIIUX KOJIMYECTB MOHOB
METAaJUIOB.



MeToaMKa BHINIOJHEHUS U3MEPEHUI:

l'oToBSAT mIECTHh CTaHAAPTHBIX PACTBOPOB, cojepxamux 1, 2, 3, 4, 5 u 6 Mr mapranua B
50mn pactBopa. st 3TOro B MepHbIe KOJIOBI BMECTUMOCTBIO SOMIT mepeHocsT pabounii pacTBOp
COJIM TIEpMaHTaHarta Kanus oobemoM 1, 2, 3, 4, 5 u 6 Mi1, TOBOJAT O METKU TUCTUJUTUPOBAHHON
BOJIOM.

Buvibop ceemogunbmpa: PactBop, UMEIOIINN CPETHIO KOHLIEHTPALIUIO, (HOTOMETPUPYIOT
OTHOCHUTEJIBHO PAacTBOpa CPaBHEHUS CO CBETOQWIBTPaMU C JUIMHOW BOJHBI 0T 450 mo 650HM
MOOYEpPEHO, 3aMUChIBasi Pe3ylbTaThl U3MEpeHUil B BUae Tabmuupl. [ manpHeimend padoThl
BBIOMPAIOT CBETO(UIBTP, COOTBETCTBYIOUIMI HAUOONBIIEMY CBETOIOIJIOMICHUIO HCCIIEAYEeMOTO
pacTBopa.

Ilocmpoenue  epadyupogounoco  epaguka: C  BBIOPaHHBIM  CBETO(UIBTPOM
dboToMeTpUPYIOT BCE pPAcTBOPHl OTHOCUTENIBHO pacTBopa cpaBHeHHsd. Kaxnoe uszMepeHue
MOBTOPSIOT TPU pa3a M MO CPEIHUM 3HAUYEHUSM CTPOAT TpaguK B KOOPIMHATAX ONTHYECKAs
IJIOTHOCTD — COZIEpKAHKME MapraHia. PaccCunThIBalOT ypaBHEHHE PETPECCHH.

Onpedenenue coodepoicanus Mmapeanya 6 pacmeope. AHAIM3UPYEMBId PacTBOP,
CoJIepKallliil CoNib TepMaHraHaTa Kalus, JOBOAAT A0 METKH JUCTUUIMPOBAHHOW BOJOW U
doToMETpUPYIOT C BBIOPAaHHBIM CBETO(QWIBTPOM OTHOCHTEIBHO pAacTBOpPA CpPaBHEHHS.
H3mepeHust MOBTOPSIIOT HE MEHEE TPEX pa3 U MO CPETHUM 3HAYCHUSIM.

[Tonp3ysichk rpaduKOM, HAXOIAT COACPIKaHUE MapraHIla B aHATTM3UPYEMOM PacTBOPE.

JlaboparopHuas pabota Ne9

OnpeneneHue HUITPUTOB B MUTheBOH BoJe (POTOMETPUYECKMM METO/I0M

Meton ompeneneHuss HUTPUTOB OCHOBaH Ha  (POTOMETPHUYECKOM  H3MEPEHHH
MHTCHCUBHOCTH OKPAaCKH a30TOCOCIUHEHUS PO30BO-MAJIMHOBOTO I[BETa, 0Opa3yomIerocs Npu
peakiuu HUTPUTOB ¢ l-HadTUIAMHHOM M Cynb(paHHIOBOW KHCIOTON (peakTuB ['pucca) B
KHCJION cpeae mocje BOJHOTO M3BJICUCHHS MX U3 MCCIEAyeMBIX Mpo0. Meron 3akirouaercs B
CIIOCOOHOCTH HUTPHUTOB JIMA30TUPOBATH CYJIb()AHUIOBYIO KHCIOTY U Ha 00Opa3oBaHUM KpacHO-
(bHOJETOBOrO KpacuTessl JAWa3ocoeAnHeHus ¢ |-HapTuimamMuHOM. MHTEHCHBHOCTH OKPAcKH,
MPOMOPLUOHANIbHAS COACPKAHUIO HUTPUTOB, HU3MEpseTCs Ha (OTOKOJIOPUMETpPE MPHU JIMHE
BoiHBI 520 HM. Hmxauit npenen obHapyxkernus 0,003 mr/am® Hutputos. Ilpu comepikaHuu B
Boje HuTpHTOB Oomee 0,3 wmr/mv® mpoby ciemyer pa36apisaTh. OTHOCHTENbHAs OMIMOKA
ompeaenenuss =5 %. Memaroniee BIMSHAE MYTHOCTH W IIBETHOCTH BOJBI YCTPAHSIOT
OCBETJICHUEM NPOOBI THPOOKHUCHIO AITIOMUHUS.

[IpuroTroBneHne OCHOBHOI'O CTaHAAPTHOTO pacTBOpa

1,497 r azoructokucioro Harpus NaNO», B3BEmIEHHOTO ¢ TMOTPENIHOCTBIO HE Oojee
0,0005 T, pacTBOPAIOT B MEpHOH Konbe BMecTUMOCTHIO 1 aM° B HEGONBIIOM KONHMYECTBE
JMCTHITMPOBAHHON BOJIBI M IOBOJAT 3TOi BoJoit 10 MeTkH. B 1 cM® pacTBopa comepxkutcs 1 mr
HUTPUTOB. PacTBOp KOHCEpBHpPYIOT n00aBieHmeM 1 cm® xjiopodopMa, XpaHAT B CKISHKE
TEMHOTO CTEKJIa B TeUEHUE HECKOJIBKUX MECSIIEB, €CTIM HET TOMYTHEHHS, XJIOMbEB, OCATIKA.

[IpuroTtoBnenue paboyero cTaHIapTHOTO pacTBOpa

1 cM® OCHOBHOTO CTAaHJAPTHOTO PACTBOPA MOMEIIAIOT B MEPHYIO KONOY BMECTHMOCTBIO 1
JM° M JIOBOJIAT 0 METKH TUCTHIUIMPOBAHHOM Bojoit. B 1 cM® aToro pactopa comepxurcs 0,001
MT HUTPUTOB. PacTBOp MPUMEHSIOT CBEKENPUTOTOBICHHBIM.

[IpuroroBnenue peaktrBa I'prcca, pacTBopa B yKCYCHOM KUCIOTE

10 r cyxoro peakrtuBa I'pucca, B3BEIIEHHOro ¢ morpemHocteio He Oonee 0,1 T,
pactBopsioT B 100 cm® 12 %-HOTO pacTBOpa YKCYCHOH KHCIOTHI. IIpUTOTOBIIEHHE YKCYCHOM
KUCIO0THI, 12 %-HOro pacTBOopa

25 cM® ne/IsTHOM YKCYCHOM KHCIIOTHI Pa30aBiIsioT TUCTHILTHPOBAHHOM Bo0i 10 200 cM®.

[IpoBenenue ananuza

K 50 cm® wuccrmemyemoif Mam OCBETJIEHHOH NpoOB (WM K MEHBIIEMY OOBEMY,
conepxamiemy He 6oinee 0,3 Mr HUTPUTOB, paz0aBIEHHOMY IMCTUILIUPOBAHHOM Boaoi mo 50
cm®) mpubasmsroT 2 cM® pacTBopa peaktuBa I'prcca, mepememmBaioT. Uepes 40 Mun (1mu uepes
10 MuH mpu mnomemeHuH npoObl B BOJgHYI0 OaHio mnpu Temmeparype 50 - 60 °C)



dboroMeTpUpylOT TpH AIUHE BOMHBI 520 HM TIO OTHOUICHHIO K PAacTBOPY CpaBHEHHS
(IMCTUIITMPOBAHHOM BOJIE, B KOTOPYIO A00aBiieH peakTuB I prcca). MaccoByr0 KOHIICHTPAIIHIO
HUTPUTOB HAXOMAT IO TPaAyHPOBOYHOMY TpaduKy HIU PACCUUTHIBAIOT IO YPABHEHUIO
perpeccuu.

[Toctpoenue rpagynpoBOYHOTO rpaduka

B mepHbIe k051061 BMECTHMOCTBIO S50 cm® BHOCsT 0; 0,1; 0,2; 0,5; 1,0; 2,0; 5,0; 10,0; 15,0
cM® pabodero CTaHAAPTHOTO PAcTBOPA M JOBOAAT OOBEM 10 METKH JUCTHILTHPOBAHHON BOJOM.
[Tonyuarot pactBopsl ¢ coaepxkanueMm 0; 0,002; 0,004; 0,01; 0,02; 0,04; 0,10; 0,20; 0,30 mr/mm®
HUTPUTOB. Jlasee MpoOBOJAT aHAMM3 U (OTOMETPUPYIOT, KaK MPH HUccienoBaHuu TpoOsl. [lo
MOJIyYEHHBIM PE3yJbTaTaM PacCUMTHIBAIOT YPAaBHEHUE PErPECCUU WU CTPOAT TPaAyHpPOBOYHBII
rpaduK, OTKIAABIBAS 110 OCH aOCIHCC MACCOBBIE KOHIIEHTPALMH HUTPUTOB B MI/AM®, a O OCH
OpIMHAT COOTBETCTBYIOIIME KM 3HAYEHHUS ONTHYECKOW IUIOTHOCTU. ['paduk momkeH ObITh
IIPSAMOJIMHEHBIM.

O6paboTka pe3ynbTaTOB

MaccoByI0 KOHIIEHTPALHIO HUTPUTOB (X1) B MI/IM° BEIYHCIAIOT IO (hopMyIie

¥, = - 50

B

raie C - maccoBasi KOHIIGHTpallUs, HaWJIEHHAs IO TPaJyHpPOBOYHOMY TpaduKy WU
paccuMTaHHAs 110 ypaBHEHHI0 perpeccu, Mr/am° NO72;

V - 00beM 1IpoOBbl, B3ATHIN 1)1 aHAIN3a, cm:

50 - 06bEM CTAHAAPTHOTO PACTBOPA, CM".

3a OKOHYATENBHBIA pe3yJbTaT aHAW3a MPUHUMAIOT CpeaHee apupMETHIECKOe
pe3yNbTaTOB JIBYX MapajlieldbHbIX ONpeAeNeHui, T0MyCKaeMbIe PACXOKICHHS MEXY KOTOPHIMU
HE JOJDKHBI npeBbImath 10 %

E

Cemectp 3
JlaGoparopHnasi pabora Ne2

[lepeuenp koMIeTeHIMI (YaCTH KOMIETEHIIMH), IPOBEPSEMBIX OLIEHOYHBIM CPEICTBOM:
OK-7, OIIK-2

CHI/IpTI)I, q)eHO.]II)I, Kapﬁoﬂlflﬂbﬂble COCANHCHUHS.

HeJ’ILZ HUCCICI0OBAaTh XUMHUYCCKHUC CBOMCTBaA OIHOATOMHBIX W MHOI'OATOMHBIX CIIUPTOB,
OCYIICCTBUTL KAYCCTBCHHBLIC pPCAKIMKM Ha THAPOKCUIIBHBIC COCAWMHCHUA, HUCCIICA0BATDH
XUMHYECKHE CBOMCTBA OJHOATOMHBIX U MHOI'OATOMHBIX (I)CHOJ'IOB, OCYHICCTBUTb KaY€CTBCHHBIC
PCakM Ha TMAPOKCHUIIBHBIC COCAWMHCHUS, UCCIICA0BATHE XHUMUYCCKHUC CBOMCTBaA aAJIbACTUI0OB U
KETOHOB, OCYIIECCTBUTH KAY€CTBCHHBIC PCAKIIUUN Ha Kap6OHI/IJ'H:>HBIe COCAMHCHUS.

OmneiT 1. Onpesnenenre CTPOCHUS CIUPTOB

Peaxmuevr u mamepuanvi: peaxmus Jlykaca; nponanon; 2-nponawon, cnupm, mpem-
b6ymaroa.

bepyt 3 npobupku, HyMEpYIOT BOCKOBBIM KapaHAAIllOM U MPWIMBAIOT B KaXAYIO 1O 2
KaIUTM CHpTa (B MEPBYIO — MPOIMAHOJI, BO BTOPYIO — 2-TIPOMAHOJ U B TPEThIO — TPET-OyTaHOM).
3areM B MpOOUPKH MPUIIMBAIOT 1O 5 Karenb peakTuBa Jlykaca (XJIOpUCTBIM LIMHK, paCTBOPEHHBIN
B KOHIIGHTPUPOBAHHON COJISIHOM KHUCIIOTE), B30AITHIBAIOT COJEPKUMOE MPOOUPOK U OCTABIISIOT
cToaTh 1 MuH. B nmpoOupke ¢ MpornaHoioM COUPTOM PACTBOP OCTAETCs MPO3PaYHbIM, PACTBOP 2-
IpoMaHoJa cjerka MyTHEET, a B MPOOHUpKe ¢ TpeT-OyTaHoIoM o0pa3zyeTcs Ha JHE MacisHHCTas
Karis.

IIpu nmomomm npoOsl Jlykaca MOXXHO YCTAaHOBUTb, SIBJISIETCS JHM JAaHHBIA CHOUPT
MEPBUYHBIM, BTOPUYHBIM UJIU TPETUYHBIM: IEPBUYHBINA CIIUPT OTAeTCs MPO3PayHbIM, BTOPUUHBIN
— MYTHEET, a TPeTHUHBINA BCTYIAeT B XMMUYECKYIO PEaKIiio ¢ 00pa30BaHUEM raloreHaIKNIIA.



Cdhopmynupyiite BbIBOA 10 padoTe.

OmnpiT 2. OGHapyXeHHE TPUCYTCTBHS BOABI B CIIUPTE U 00€3BOKUBAHNE CIIUPTA.

Peaxmuevr u mamepuanvl: smawnon (pexmuguxam); cyavbgpam medu 0e3600HbIU
(nopouwiok).

B cyxyio nmpoOGupky HOMENIaloT HECKOJIbKO KPUCTAIIIOB 0€3BOAHOrO cyjibdaTa Meau U
no6aBisitoT 3-4 Karm 3TaHoja cnupra. CMech XOpOIIO BCTPSXMBAIOT U CJETKAa HArpeBaroT.
Benbrit mopomok OBICTPO OKpaIIMBAETCs B TOJYOOH IIBET.

CrupTel conepKaT NMPUMECh PACTBOPEHHOH BoAbl. B 00bIYHOM crmpre-pekTudukare
COJIEPKUTCS OKOJIO 5% BOJBI, KOTOPYIO HENb3s yNAIUTh MEPErOHKOM, TaK Kak peKTHU(UKaT
SBIISICTCS A3€0TPOITHON cMechio. be3BoHbI cynbdaT Menu, CBA3bIBask BOLY, IEPEXOAUT B CHHUNA
kpuctamioruapar CuSO4*5H,0. 1o n3mMeHeHnI0 OKPAaCcKU CYIAT O HAIMYUU BOJBI B CIIUPTE U O
X0/1e 00€3BOKHBAHUS CIIUPTA.

CdopmynupyiiTe BBIBO 11O paboTe.

OmnpiT 3. CBOICTBA H30aMUJIOBOTO CIIUPTA

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

B cyxyro npobupky nmomMemnamT 2 Karii U30aMHJIOBOTO CIIUPTa U OTMEYAIOT €ro 3arax.
M30aMWIIOBBIM CIIUPT WMeEET CHenupUYecKui 3amax, OH pa3JpakaeT JbIXaTelbHBbIC ITyTH
(BbI3BIBAET Kamienb). K 2 KkamisM H30aMHIIOBOTO cHUpTa M00aBIsOT S5 Kamelb BOIbI U
B30anThIBatoT. OOpazyeTcss MyTHas )KHJIKOCTh — AMYJIBCHUS, KOTOpasi OLICTPO pacciianBaeTCsl.

B mpobupky co cMmechbi0 M30aMUJIOBOTO CHHPTa U BOJABI JOOABISIOT KAaIUIIO BOIHOTO
pacTBoOpa 012 B HOAMCTOM KaIHU U B3GANTHIBAIOT. o1 pacTBOpSIETCS B H30aMHIIOBOM CITHPTE
Jyd4llie, 4eM B BOJE, MTO3TOMY IPHU BCTPSIXMBAHUU MEPEXOIUT W3 BOJAHOTO B CIIUPTOBOM CIIOW,
OKpAIINBasi €ro B )KEITHIN IBET.

Cdopmynupyiite BbIBOI O padoTe.

Ombit 4. B3anmoseiictBue riumeputa ¢ ruapokcuaom meau (11)

Peaxmuevr u mamepuanwel: enuyepun, cyrvpam meou, 0,2 . pacmeop, eoxkuti Hamp, 2 H
pacmeop.

[Tomeniaror B mpoOMpKy 2 Karuid pacTtBopa cyiabdaTra MeIu, 2 Kaluld pacTBOpa €IKOTO
HaTpa M NepeMelInBaoT — o0pa3yeTcs roay0oit CTyAeHUCTBIN ocanok ruapokcuaa meau (IT). B
poOUpKy 100aBISIOT | Karuio TIIMIepUHa U B30anThIBAIOT cojepkumoe. Ocaiok pacTBOPSIETCS
U TOSIBJISIETCS] TEMHO-CUHEE OKpAIlIMBaHUE BCIIEICTBUE 00pa30BaHUs TIUIepaTa Meiu.

Hanmmnre ypaBHeHUS peakui.

I'munepun — TpexaroMHblii cnupT. KucinoTHocTs ero Ooiblie, 4eM OJHOATOMHBIX
CIHPTOB: YBEJIWYCHHWE 4YHCIA THIPOKCWIBHBIX TPYII YCHJIMBACT KHUCIOTHBIA XapakTep.
['muuepuH jgerko oopa3yer Iriauueparsbl ¢ THIPOKCHIAMU TSXKEJIbIX METaIIOB.

OpHako cocoOHOCTh €ro 00pa30BBIBATH METAJUIMUECKHE MPOU3BOAHbBIE (IJIMLEPATHI) C
MHOTOBaJIEHTHBIMU MeETaJUIaMU OOBSICHSETCS HE CTOJBKO €ro IMOBBIIIEHHON KHCIOTHOCTHIO,
CKOJIBKO TE€M, YTO TIPU ATOM 00pa3yloTcsi BHYTPUKOMIUIEKCHBIE COCIMHEHHs, OOJanaromme
ocoboil ycroiunBocThto. CoOeIMHEHMs TaKOro TUIA YacTO HAa3bIBAIOT Xeramubimu (OT
TPEYECKOTO «Xeay - KICIIHS).

Ompit 5. Okucienue staHoia okcuaom meau(ll)

Peaxmuebl u mamepuanvl: 3manon; QyKCUHCEPHUCMAS KUCIOMA, CAUPANL U3 MEOHOU
NPOBONIOKU, NUHYEM.

B cyxyro npobupKy nmoMmeniaroT 2 Kariu 3TaHona. Jlepxa crnupaib U3 MEIHOMN MPOBOJIOKU
MUHIIETOM, HArPEBAIOT €€ B IJIAMEHH TOPEIIKH J0 TOsABJICHHs YepHoro Haneta okcuaa meau (11).
Jlanee ropsiuyio cnupaigb OMYCKAIOT B MPOOUPKY € ATaHOJIOM. YepHas MOBEPXHOCTh CIUPAIH
HEMEJUIEHHO CTAHOBMTCS 30JOTHCTOH BCIIENCTBHE BOCCTAHOBJIEHHS Okcuzaa Meau. [Ipu stom
OLIYIIAETCS XapaKTEePHbIH 3amax sTaHais (3amnax s0JoK).



[TonTBepkneHneM OOpa30BaHMSI dSTAaHAIS MOXET CIY)KETh I[[BETHAs peakmus C
byKcHHCEpHUCTON KHCIOTON. B mpoOupky momemiaroT 3 Karm pacTBoOpa (yKCHHCEPHUCTOM
KHCJIOTHI ¥ MUTIETKON BHOCAT | Karuiro moydyeHHoro pactBopa. [losBisieTcst po30Bo-(uoneroBast
OKpacka (LBeTHasl peaKIys Ha albAETHI).

Hanumnre ypaBHeHUS peakLui.

CdopmynupyiiTe BBIBO 110 paboTe.

OnbIT 6. OKKUCIEHUE ATaHOJIa XPOMOBOM CMECHIO

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

OxucneHne CuPTOB B JTA0OPATOPHBIX YCIOBHSX YAIlle BCETO OCYIIECTBISETCS XPOMOBOM
cMmechlo. B mpoOupky momemaroT 2 KaIjd 3TaHoja, JA00aBisioT | Kario pacTBopa CepHOM
KHUCJIOTHI M 2 KaIlJId pacTBOPa JIBYXPOMOBOKHCIIOTO Kanusi. OpaH>KeBbI pacTBOP HArpeBaroT HaJl
IUIAMEHEM TOpeNKM J0 Hayajla M3MEHEHHsS OKpPacKd Ha CHHEeBaTo-3eleHyr0. OJHOBpEMEHHO
OILYILIAETCs] XapaKTEPHbIHN 3amax dTaHals.

Hanumure ypaBHeHUsT peakiuid.

CdopmynupyiiTe BBIBOJ 110 padoTeE.

Omprt 7. [MonydyeHnue nuaTUII0BOTO ddupa

Peaxmuevr u mamepuanvi: smarnon, 96%-nvlii, cepnas kucioma.

B cyxyro npoOupky BHOCAT 2 KalulM 3TaHojia W 2 Kalull cepHOW KHUciIoThl. CMmech
OCTOpPOKHO HArpeBalOT Haj IUIAMEHEM Tropeliku 10 nolOypeHus pactBopa. K ropsueit cmecu
OYEHb OCTOPOXKHO JO00aBISIIOT emle 2 Kamid 3Ta”oia. Ouryniaercss XapakTepHbIM 3amax
JU3TUIIOBOrO ¢upa. HanuiunTe ypaBHEHUS peakUi.

Peakuust npoxoautr B nBe craguu. CHavana COUPT pearupyer ¢ CEpHOW KHUCIIOTOM,
00pa3yst KUCIIbIH CI0XKHBIM 3(Up CEpHON KUCIOTHI — ATUICYNIb(AT, UK STHIICEPHYIO KUCIIOTY.

Ecnu ciupt Gepercst B U30BITKE, TO 00pa3zyeTcs mpocToit 3dup.

Ecnu B peakuuio BCTynaeT OTHOCUTEIBHO MHOTO CEPHOM KMCJIOTHI MU Majio CIUPTA, TO
npu naneHeimem HarpeBanuu (o 160°C) obpasyercs onepun. CienoBaresbHO, B 3aBUCHMOCTH
OT TEeMIIpepaTypbl PEaKLUU M KOJMYECTBEHHBIX COOTHOLIEHUWH CHOUpPTAa U CEPHOH KUCIOTHI
BO3MOXKHBI J[Ba CIllydas JeTHApaTalliu: a) C OOpa3oBaHWEM OTHIIEHOBOTO YIIJIEBOJOPOA
(BHYTpUMOJEKYJsIpHast ~ Jerujporauus) u ©0) ¢  oOpa3oBaHueM MpocToro  sdupa
(MeXMoJeKyIsipHas AETUIPOTALIHS).

OmeiT 8. PacTBOpenue ¢eHomna B Bo/IE
PeakTuBbl 1 MaTepHalbl: pacTBOp GeHoma.

[Tomemaror B mpoOMpKy 2 Kamiiu pacTBopa (eHosa, NMpUOaBIsAOT 2 Kariid BOJBI U
B30anThIBatoT. OOpaszyeTcst MyTHas XKUAKOCTb — HMyJbcUs (eHona. JlaroT comepKuMoMy
npoOupku otcrosThes. [locne orcranBaHMsS SMYJIBCUS MOCTENEHHO paccilauBaeTcs: BEPXHUM
CJIOM — pacTBOp (peHona B BOJE, HUKHUN — pacTBOP BOoAbI B (heHosie. DEHOI MII0X0 pacTBOPUM
B X0JIOJHOU Boze. OCTOPOXKHO HarpeBaroT cojepkumoe mpodupku. ITomydaercs oxHOpOIHBIN
pactBop. Ilpu oxnaxaeHun BHOBb oOpa3yeTrcs MyTHass KuAKOCTh. [Ipu moBblIeHUH
TEMIIepaTypbl yBEIHMUMUBACTCS PAaCTBOPUMOCTh Kak BO/bI B (peHose, Tak U (eHona B BoJE, U IpU
68°C OHU CMENINBAIOTCS IPYT C APYTOM B JIFOOBIX COOTHOIIEHUSIX.

ITpumeuanue. Ilpocreiimmit ¢penon CO6HSOH mnpexacraBmser coboil OecuBeTHOE
KPHCTAJUIMYECKOE BEIIECTBO C XapaKTEpHBbIM 3araxoMm, Iuassmieecs npu 41°C. Temneparypa
IUIaBJeHus (EeHOoNa CHUIBHO TOHMXKAeTCs OT MpPUMECH HeOOJbIIUX KOJUYECTB BOJbI
(xpuctammmoruapat CeHeOH*H20 mnaButcs npu 16°C). DeHOn THTPOCKONTAYEH, KPUCTAIIIBI €70
IIPU CTOSTHUM Ha BO3JIyX€ PacIUIBIBAIOTCS, 00pa3yst Tak Ha3bIBAEMBIN )KUIKUN (EHOII.

CdopmynupyiiTe BBIBOJ 1O padoTe.



Omeit 9. Peakus denona ¢ xmopuaom xenesa (1)

PeaktuBsl 1 MaTepuanbl: (EHON, HACBHIIEHHBIH BOAHBIN pacTBOp; Xjopun xeinesa (1),
0,1 u. pactBoOp.

[Tomemator B mpoOUpKy 2 Karum pactBopa peHona, 700aBiIsaioT 3 Kariu BoJbl U 1 Kario
pactBopa xjopuna xenesa (l11). IlosBisiercs MHTEHCUBHOE KPacHO-(hHOJIETOBOE OKPAIIIMBAHHUE.

@DeHoJIBI ¢ XJIOPUIOM XKelle3a B BOJHOM PacTBOPE JAIOT LIBETHYIO PEAKIIMIO BCIIEICTBUE
oOpazoBanusi  okpaiieHHOro KomiuiekcHoro coenuHenus CeHsOFeCly  (wnmm, Tounee,
okpamnrenHoro nona CsHsOFe?"). Dta peakIus CITyXHT JUIs KAYECTBEHHOTO OTKPHITHS (pEHOIIOB.

Hanumnre ypaBHeHUS peakLui.

CdopmynupyiiTe BBIBO 11O paboTe.

Omprt 10. ITonyuenue 2,4,6-tpudbpomdenona

PeaktuBel M MaTepuanbl: (EHOJN, BOIHBIA pPacTBOp; OpOMHAs BOJA, HACHIIICHHBIN
pacTBop.

B npoOupky BHOCAT Kamiiu OpOMHON BOABI M JOOABISIOT KAIlIl0 BOAHOTO pacTBOpa
¢enona. Ilpu sTOM OpoMHas Bojxa oOeclBEUMBAETCA W KMJIKOCTb MYTHEET BCIIEACTBUE
obpa3oBanus 6enoro ocanka 2,4,6-rpudbpomdenona. Hamummre ypaBHEHUS peakIuii.

I'mapokcwipHas rpynma OTHOCHTCA K 4HMCIy Haubolee CUWIbHBIX —OpTO-Tapa-
OpPUEHTAHTOB. Peakmum 31eKTpo(UIBHOTO 3aMEUIeHHs BOJOpOAa B OCH30JIBHOM Sape s
(eHOJI0B MPOXOIAT 3HAUYUTEIIBHO JIerye U B 60s1ee MATKUX YCIIOBHSX, YeM JUIsl OeH3071a.

CdopmynupyiiTe BbIBOI 110 paboTe.

OmepiT 11. CynsdpupoBanue peHona

PeaktuBsl U Marepuanbl: GpeHour; cepuas kucinora (d=1,84 r/cm3),: BoasHas OaHs.

B npoOupky nomemiarT HECKOJIbKO KPUCTALUIOB ()eHoJa U 100aBIAIOT 3 KAl CepHOU
KUCJIOTBl. BCTpsAXMBaIOT colepKumMoe NpOoOUpPKHU: KpHUCTalibl (heHoda pacTBOpsroTcs. BHocsT
KaIUTIO TIOJYYMBIIETOCS PAacTBOPA B APYTYIO MPOOUPKY U JOOABISIOT 4—5 Karesab BOJBL: (EeHOI
BBIJICJIIETCS B BUJIE MYTH.

Peaknmonnyto cmechb B NEpBOil MPOOMpKE HArpeBalOT HA KHUILAIICH BOJASHOW OaHe B
Te4eHue 2—3 MHUH, 3aTeM OXJAXIAIT COACPKUMOE NMPOOMPKU U BBUIMBAIOT B MpoOHpKy ¢ 10
KaIlJIIMU ~ XOJIOZHOM Boabl. OOpa3yercss OIHOPOJAHBIM pacTBOp, MOYTH HE HMEIOLIUI
XapaKTEpHOro 3anaxa (heHoJa.

Hammmmre ypaBHeHUS peakui.

Cdopmynupyiite BEIBOI O padoTe.

OmnsiT 12. HutpoBanue ¢enona

PeaktuBsl U Marepuansl: Gpeno, azotHas kuciaora (d=1,4 r/cm3), ra3ooTBOIHAS TPYOKA.

B npoOupky nomemiaroT HECKOJIbKO KPHUCTAIMKOB (eHoda, 2—3 Kaluld BOJBl U
BCTPSIXUBAIOT JO 00pa3oBaHUs OJHOPOAHOTO pacTBopa. B npyryio npoOupky momemiaror 3
KaIlJIM KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTHI M 3 KaIUIM BOJBI.

Pa30aBneHHy0 a30THYIO KUCIOTY MO KaIIsiM IPUIIMBAIOT K KUIKOMY (DEeHOITy, BCE BpeMs
SHEPTUYHO BCTPAXMBAs M OXJAXKJIasd PEaKUUOHHYI0 HpPOOHMPKY, — peakuus HJAET OYEHb
SHEPru4HoO. PeakMoHHyI0 cMeCh BBUIMBAIOT B MPOOUPKY C HECKOJIBKUMU KAIUISIMH BOJIBI.

OTtBepcTe NMPOOMPKU 3aKpPBHIBAIOT MPOOKOH C Ta300TBOJHONW TPYOKOM M OTTOHSIOT O-
HUTPO(EHOJ B YHUCTYIO, CYXyI0 MPOOUPKY-IpUEeMHHUK. MyTHasi Karuis >KMJIKOCTH B NMPUEMHHUKE
UMEeT XapaKTepHbIM TOpbKO-MHUHJAIBHBIA 3amax o-HuTpodenona. Il-uzomep ocraercs B
PEaKIIMOHHON TTPOOHUpKeE.

I'mppokcuiipHas rTpynna — 3aMECTUTENb, AaKTUBHPYIOIIMN COJEpIKallee €€ sIpo.
Peakuuu 3amenieHus (QEHOJIOB MPOTEKAIOT 3HAYMUTEIBHO JIeT4e, 4YeM Y apoOMaTHYeCKUX
yrieBoaoposoB. @DeHosll HUTpyeTcss pa30aBIeHHON a30THOW KHCIOTOW, TOrAa Kak Mpu
HUTPOBaHUU O€H30J1a HY’)KHAa CMECh KOHIIEHTPUPOBAHHBIX a30THOM M CEPHON KHUCIIOT.

Hamnumunre ypaBHEHUS peakLuid.



Cdhopmynupyiite BbIBOA 10 padore.

Omnpit 13. LIBeTHBIE peakIi MHOTOATOMHBIX (DEHOJIOB C XJIOPHIOM JKeJe3a

PeaktuBbl u marepuansl: 1%-Hble pacTBOpPHl MUPOKATEXHHA, PE30PLIMHA, THAPOXUHOHA,
nuporaiioia; xiopu xenesa FeCls, 0,1 H. pacTBOp.

B onny mpoOupky BHOCAT 3 KaIld pacTBOpa MUPOKATEXHHA, B JIPYryl0 — 3 Karuiu
pacTBOpa pe30pILMHA, B TPEThIO — THIPOXUHOHA U B YETBEPTYIO — MUPOrayioia. B kaxayro u3
npoOupok 106aBisAOT No 1 Karie pacTBopa xJjopuaa xenesa. [Ipu sTom B mepBoil nmpoOupke
MOSIBJISIETCS.  3€JICHOE OKpalllMBaHWE, BO BTOPOM — (HUOJETOBOE, B TpPEThe — 3eleHOe,
MOMEHTAJIbHO MEPEXOAIIEe B KEITOE, U B YETBEPTOIl — KpacHoe.

OnHoBpeMeHHO ¢ 00pa3oBaHUEM (DEHOJATOB XJIOPHJ Kejle3a JeHcTBYeT Ha (DEeHONbl U
Kak okucnutenb. [losiBieHne OBICTPO HM3MEHSIOLICICS 3€JIeHOW OKpacku B MPOOHpKE C
THUAPOXWHOHOM YKa3bIBACT Ha TO, YTO IHIPHU OKHCICHHU THAPOXWMHOHA B XHWHOH 06pa3yeTcsI
MIPOMEKYTOUHOE COCTUHEHHE OJIHOM MOJIEKYJbl THAPOXUHOHA C OJHOM MOJIEKYJIOH XHHOHA, TaK
Ha3bIBa€MbIN XUHTUAPOH.

3aMeTUTh 3€JIEHYI0 OKpPacKy MOXKHO TOJBKO B MEPBBIH MOMEHT IONAJaHUs Karlid
XJOopuaa jKeje3a B pacTBOP THJIPOXHWHOHA TPU paccMaTpuBaHuM Ha Oenom ¢one. Okpacka
CTAaHOBUTCS 3aMETHEE IPH HACBHIIIEHHOM pPAacTBOPE THJIPOXMHOHA M Oojee ci1aboMm pacTBope
XJIOpHJIa JKeJe3a.

Hanummre ypaBHeHUs peakiiuii.

CdopmynupyiiTe BBIBO 110 padoTeE.

Ompir 14. lIBeTHBIE peakIMU MHOTOATOMHBIX (PEHOJIOB C XJIOPUIOM JKejie3a Ha
bunbTpoBaNBbHON Oymare

PeaktuBpl u marepuasbl: 1%-HbIe pacTBOPBI MHUPOKATEXWHA WM IMHPOTAILIONA, XJIOPH]
xenes3a FeCls, 0,1 H. pacTBop, puIbTpOBaIbHAS Oymara.

Ha mnonocky ¢unbrpoBanbHoii Oymarn (3x7 cM) HaHocaT mo | Kamie pacTBopa
NUpoKaTexuHa U nuporamuiona. Korga kamimm pacruibIByTCsl, B IEHTP KaXKIOTO MSATHA MOMEIIAIOT
no karuie pactBopa xsopuaa skenesa (Il1) —mpoayKTel OKHCIIEHUS paclpeesisioTcs B BHUJIC
KOHI[EHTPUYECKUX KOJIEL, T.€. yIaeTcsi HaONIoAaTh pachpeleluTeNbHyI0 XpomaTtorpaduio Ha
Oymare.

[TonydeHHyr0 XpoMaTorpaMmy MPUIOKHUTE K pabodeMy KypHaIy.

CdopmynupyiiTe BBIBOJ 1O padoTE.

OmprT 15. 1BeTHas peakuust Ha anbaeruabl ¢ GYKCUHCEPHUCTON KUCIOTON

Peaxmusvr u mamepuanvi: opmanvoecuo, 40%-uvili 600HbBIL pacmeop; SMAHANb;
@yKkcuncepuucmas Kucioma.

B nBe mpoOupku momMemarT Mo 2 Kamid pacTBopa (hyKCMHCEPHMCTOW KHUCIOTHI U
N00aBJISIOT B OJHY M3 HUX 2 Kallsld pacTBOpa (opManblIerujia, B Ipyryo — 2 Kaluld 3TaHalsl.
PacTBOp (yKCHHCEpHUCTON KHMCIOTHI MPHU A00ABICHUM pacTBOpa (opMalibAeruia MocTeneHHO
OKpallMBaeTcsl B (PUOJIETOBBIN 1IBET, IPH 100aBIEHUU 3TaHAIsl — B pO30BO-(HOJIETOBBIN I[BET.

Omnpit 16. CamoOKHCIIEHHE BOJHBIX pacTBOPOB (hopMabIeruia

Peaxmuevr u mamepuanvi: gopmanrvoeauo, 40%-uviti 800HBIN pacmeop, Memuiosblll
Kpacuwlii, pacmeop.

B nmpobupky nmomemator 2—3 Karmid pactBopa ¢opMmanbieriuia u A00aBisoT 1 Kamio
WH/IMKAaTOpa METHJIOBOTO KPacHOTO. PacTBOp MpUHMMAaET KpacHYIO OKpacKy, 9TO YKa3bIBaeT Ha
KHCITYIO pPeaKIuIo.

ANBIEeTHIBl OYEHB JIETKO OKHCISIOTCS. B BOMHBIX pacTBOpax OHH MOTYT OKHCISTHCS JI0
KHCJIOTHl 332 CYeT KHCIOpoJa JAPYrod MOJEKYJbl ajbJerujia, BOCCTAHABIUBAs €€ B CHUPT —
MIPOMCXOTUT PEAKIHS OKHCIUTEITFHOTO BOCCTAHOBIICHUSI.

Hamnummre ypaBHEHUS peakUi.



Cdhopmynupyiite BbIBOA 10 padore.

OmnpiT 17. OKucIeHUE ambAETHIOB aMMHUAYHBIM PacTBOPOM OKCHaa cepedpa (peaxiius
«CcepeOpsHOTO 3epKajia)

Peaxmuevr u mamepuanvl: gopmanvoeauo, 40%-noltl 600HbII pacmeop, ammuax, 2 H.
pacmeop, Humpam cepebpa, 0,2 H. pacmeop.

B uuctyio npoOupky BBOIAT 2 KAl pacTBOpa HUTpaTa cepedpa U MpUOaBIAIOT KaIlIio
amMuaka. OOpa3yromuiicss Oypblil 0caJiok THIPOKCHIA cepedpa pacTBOPSIOT, 100ABIISIS N30BITOK
(1—2 kamim) pacTBOpa amMMHaka. 3aTeM MPUOABISIOT KaIUII0 pacTBopa (opmajbaerujia u
MEJIEHHO TOJIOTPEBAIOT COAEPKUMOE MPOOUPKU Haj IutlaMeHeM ropenku. IIpu ocropoxHoM
HArpeBaHUU COACPKUMOE MPOOMPKU OypeeT W Ha €€ CTEHKAaX MOXKET BBIJICIUTHCS cepedpo B
BUJEe OJecTsIero 3epKajibHOro Hajera (KOMIUIEKCHBIH MOH MeTajla BOCCTaHABIIMBAETCA 0
METAITMYECKOT0 cepedpa). ANbIeTH]] OKUCISIETCS IO KUCIOTHI, KOTopas 00pa3yeT aMMOHHUEBYIO
COJIb.

Hanmmnre ypaBHeHUS peakLui.

CdopmynupyiiTe BBIBO 11O paboTe.

OmnpiT 18. Oxucnenue anbaeruaoB ruapokcumaom mean (1)

Peaxmusvl u mamepuanvi: popmanvoeaud, 40%-nwvitl 600HbBIL pacmeop, cyivgham meou
CuSOs, 0,2 1. pacmeop, edxuii Hamp, 2 H. pacmeop.

B npoOupky nmomemaroT 4 Karm pacTBOpa €IKOTro HaTpa, pa30aBisioT 4 KaruIsiMUA BOJIBI
U 100aBiAr0T 2 Karum pactBopa cynbdara meau (l1). K BeimaBmemy ocajaky rupokcuaa Meau
(1) mpubasmstor 1 kammo pactBopa GopMmaiibaeruaa U B30ANTHIBAIOT CONCPKUMOE MPOOUPKH.
HarpeBatot Haj miuamMeHeM TOpENKH JI0 KUIIEHHS TOJIBKO BEPXHIOK YacTh PacTBOpPa Tak, YTOObI
HIDKHSSL 9aCTh OCTaBajach Uil KOHTPOJIS XOJOJHON. B Harpetoil yacTu mpoOMpKU BBIAEISAETCS
xenteiid ocamok ruapokcuaa meau (1) (CUOH), mepexomsamuii B kpacHbiii okcun meau (1)
(Cu20), a nHOT1a HA CTEHKAX MPOOUPKHU BBIJAEISCTCS JaKe METAJUTMUYECKast MEIb.

Hanummre ypaBHeHUs peakiiuii.

[ToBTOpPUTE STOT OMBIT, 3aMEHUB PACTBOP (POPMAIBAETHIA PACTBOPOM ITAHAIIS.

Cdopmynupyiite BbIBOI O padoTe.

Omnpit 19. Peaknus 6eH3anpaeruia ¢ ruApocyibGUTOM HaATPHUs

Peaxmuevr u obopyodosanue: 6Genzanvoecud; eudpocyrvpum nampus (HacvlujeHHbll
pacmeop; 800aAHAs OAHSL.

B mpobupky mnomemniaror 3 kamim O€H30HHOro anpaerujaa, J00aBisSOT S5 Karenb
HACHIIIEHHOTO pacTBOpa THUApPOCYNb(HUTAa HATPUS ¥ DHEPrUYHO BCTPSIXHUBAIOT CMECh.
O0pa3yroTcst KpUCTaIIbl THAPOCYIb(GUTHOTO COSAMHEHUS.

3areM K cMecu J100aBistOT 6 Kamelb BOJbl M MOMELIAIOT MPOOUPKY B FOPSUYIO BOJSHYIO
6anto. Kpucramisl OblcTp HMCU€3al0T, B PACTBOPE MOSBISIOTCS MACIISIHUCTBIE KAIlJIM OLIyLIaeTcs
XapaKTepHBIN 3amax OeH3anpaernaa. XuMu3M IMpoliecca:

ITpu HarpeBaHUM B BOJHOM PacTBOPE TUAPOCYIb(GUTHOE COeTMHEHHE JIETKO pa3Jiaraercs
Ha MCXOIHBIE BEIIECTBA.

Hamnumure ypaBHEHUS peakLUi.

CdopmynupyiiTe BBIBOJ 11O padoOTE.

Omeit 20. [TonmydeHne aneToHa U3 YKCYCHOKHCIIOTO HATPHS

Peaxmuevt u 060pyoosanue: YKCYCHOKUCTbIL HAMPUll, 00€380MHCEHHYIU,  CONAHAA
KUCIOMA, KOHYEHMPUPOBAHHASL, 2A300MBOOHAsL MPYOKA ¢ NPOOKOIL.

B cyxyro npobupky nomemaror okosno 0,1 T 00€3BOKEHHOTO YKCYCHOKHCIIOTO HATpPUS
CH3COONa (BbicoTa ciiost JO/DKHA OBITh OKOJO 3 MM). 3aKpBIBAIOT MPOOMPKY MPOOKOH ¢
ra300TBOJHOM TPYOKOH, HUKHUI KOHEIl KOTOPOH OIMYCKArOT B MPOOUPKY ¢ 6—8 KarisiMHU BOJIBL.
Jlepka mpoOUPKY ¢ YKCYCHOKHCIIBIM HATPUEM B TOPU3OHTAILHOM IMOJIOKEHHH, HaIPEBAIOT €¢ B
TuiaMeHu ropenku. [lapel arleToHa KOHASHCHPYIOTCS B BOZIE, HAXOASIICHCS BO BTOPOW IPOOHPKE.



Omuryiiaercs xapakTEepHbI 3amax aleToHa.

[Tocne ocTeiBaHus TIepBOM TPOOMPKU TOOABISIOT B HEE KaILIO KOHIICHTPUPOBAHHOMN
COJITHOW KHUCJHOTHL. [IpoMCXOAUT CHIIbHOE BCIEHUBAHHE BCJECACTBUE BBIJCICHHUS IBYOKHUCH
yriepoaa. Hanummure ypaBHEHUS peaKiyii.

OmnpiT 21. IIBeTHas peakiiys Ha alleTOH C HUTPOIPYCCUIOM HATPHUS

Peaxmusvl u obopyoosanue: ayemon, pacmeop, Humponpyccuo nampus, 0,5 H.
pacmeop, YKCycHas Kucioma, 2 H. pacmeop, eoKuti Hamp, 2 H. pacmeop,; npeomMemuoe Cmexio.

Ha npenmeTHOE CTEKI0 HAHOCAT KaIlll0 pacTBOpa HUTPOIIpyCCUa HaTpHs, 2 KaIljiu BOJbI
u 1 ka0 BoJgHOro pactBopa aneroHa. [Ipu 1o6aBieHUN Karuid pacTBOpa €IKOro HaTpa CMecCh
OKpAIIIMBAETCS B KPACHBIN LIBET, KOTOPBIA OT 100aBieHus | KA pacTBOpa YKCYCHOM KUCIIOTHI
IIPUHUMAET BUIIHEBO-KPACHBII OTTEHOK.

OmpIT 22. Peakuus arieToHa ¢ THAPOCYIb(GUTOM HATPpUS

Peaxmusvl u obopyodosanue: ayemon, 2uopocyibgum Hampus, HACLIWYEHHBI PACMBOp,
conamas Kucioma, 2 H. pacmeop, MUKPOCKON, npeomMemHoe CMeKo,; 3andsHHbll Kanuiisap.

Ha mpenMeTHOE CTEKIO HAHOCSAT 2 KaIlJlM HACBIIIEHHOTO pacTBopa OUCynbduTa HATpHS,
no0aBnAIOT 1 Kamiio aleTroHa M Pa3MEIIMBAIOT KOHIIOM 3amasHHOro Kamwuisipa. Bckope
HAauMHAET BBINAAATh KPUCTAUIMYECKUN OCaJ0K TUAPOCYIb(UTHOTO COEIUHEHHUS aleTOHA.
[IpenMeTHOE CTEKIO MEPEHOCIT IMOJ MHUKPOCKON W PacCMaTpUBAIOT KpucTamibl. Kpucrammisi
THIPOCYIB(PUTHOTO COCIMHEHHS aleToHa IMPEICTAaBISAIOT COOOH HempaBHIBHOW (HOPMBI
YeThIPEXyroiibHble Tabnuuku (puc. 1)

Pucynok 1 — Kpucramisl Tuapocynb(puTHOTO COSMHEHUS alleToHa

JI06aBISIOT K OCa/IKy KaIlII0 PacTBOpa COJISIHON KUCIOTBHI — OCaJl0K TMIPOCYIb(MUTHOTO
COEIMHEHUS alleTOHA PaCcTBOPSIETCS.

Hamnumure ypaBHEHUS peakLUi.

Peakuyio mmpoko UCTIONb3YIOT ISl OT/IENEHUsI KapOOHWIBHBIX COEIMHEHUHN OT BEILECTB,
C KOTOpPBIMU THAPOCYIb(GUT HATpUsi HE BCTymaeT B peakuuto. IIpoaykTel mpucoeauHeHUus
THIPOCYIb(pHUTa HATPUS NpU 00paboTKe ci1aboi menoubto uin pasdasienHoi kuciaoror (HCI,
H2S04) paznaratorcs, 00pa3ys UCX0/IHbIE KApOOHUIIbHbBIE COCTUHEHUS.

KapOoHusnbpHblE COEIMHEHHS OTHOCATCS K UHCIY BECbMa pPEAaKIIMOHHOCIOCOOHBIX
OpraHM4ecKux BemiecTB. VX XMMHYecKHe CBOMCTBA CBSI3aHBI C OCOOEHHOCTSIMH 3JEKTPOHHOTO
CTpoeHHUs] KapOOHWIbHOM rpynmbl. CBA3b MEXIy aTOMOM YIjepoja M aTOMOM KHCJIOpoJa
BCJIEJICTBHE OOJIBLION 3JEKTPOOTPULATEIBHOCTH KHCIOPOAAa MO CpPaBHEHHUIO C YIJIEPOAOM
CIJIBHO TOJIIPU30BAaHA 33 CYET CMEIICHUS IEKTPOHHOW IJIOTHOCTH T-CBSA3M K KHUCIIOPONY.
CunbHasg nonsipuzanus cBsi3u C=0 B KapOOHMJIBHBIX COEIMHEHMSX BeAET K TOMY, YTO Ha
KHCJIOPOZIE COCPENOTaYMBAETCS OTPHULIATENIBHBIA 3apsii, a Ha KapOOHWIBHOM YIiepojue —
NOJI0XKUTENbHBIN. [TonspHOCTE KapOOHMUIIBHO IPYIIIBI ONPEAETseT U €€ Peakuu. boabIuHCTBO
peaxkiuii KapOOHUIIBHBIX COEIMHEHUN — 3TO PEaKIMH, B KOTOPHIX MOJOKUTEIBHO 3apsKEHHBIN
KapOOHMJIBHBIN YIIepoa — 3JeKTPOPUIBHBIA IIEHTP MOJIEKYJIbl — B3aUMOJECHCTBYET ¢
HYyKJIeOQMIbHBIMU peareHTaMu. Peakuius npucoequHeHus: OUCynbpuTa HaTpUsi K KapOOHUIBHOMN
IpyIIe OTHOCUTCS K peakIUsIM, IPOXOIAIIMM MO0 MEXaHU3MY HYKJICO(PHUILHOTO PUCOEMHEHUS.

Ompit 23. [Tonyyenue omohopma U3 aleToHa
Peaxmuevr u mamepuanvl: ayemon, pacmeop 1oda 8 tiooude Kauus, eoxui Hamp, 2 H.



pacmeop.

[Tomemaror B mpoOHpKy 3 Karuid pacTBOpa ojia B HOAUCTOM KaJIMM U 5 Karellb pacTBOpa
enkoro Hatpa. PacTtBop obecrBeunBaercs. K obeciiBeueHHOMY pacTBOPY MOJIHOBATUCTOKUCIOTO
HaTpus 100aBmsioT 1 Karuio aileToHa. MrHOBEeHHO 0e3 HarpeBaHUsl BINAACT JKEITOBATO-0ebIN

0CaJIOK C XapaKTEePHBIM 3armaxoM iogodopma.
Hanumure ypaBHeHUS peakiui.

Peakuust oueHb YyBCTBUTENBHAS U UCTIOIB3YETCS JJIsl OTKPBITUS aleToHa (oxodopMHas

mpo0a Ha aIeToH).

Kputepun onenuBanns 1adopaTopHbIx pador:

Kpurepun oueHuBanusi JJa0OPATOPHBIX padoT:

Kpurepun

Onenka

YpoBeHb

CTyneHT caMOCTOSITEIbHO WJIM B COCTaBe
MaJIOH TPYIIBI BBIIOTHWI J1A00PaTOPHYIO
pabory, MPEAYCMOTPEHHYIO y4eOHbIM
IUTAHOM, @ TAaK)K€ JIaeT OTBETHI HAa BOIPOCHI
no 9JToi pabore TpuU ee  3amuTe
Ipero/IaBaTelIto.

«3a4YTCHO»

MIOPOTOBBII YPOBEHb

CTtyneHT He BBIOJIHUI J1a0OPaTOPHYIO
paboty, nuMb0 He CIOCOOeH OTBETUTh Ha
BOTIPOCHI TIPH €€ 3aIUTE.

«HE€ 3a4TCHO»

YPOBCHb
chopmupoBaH

HC

4.2 ®oHj OLIEeHOYHBIX CPEACTB /sl IPOBeIeHNs MPOMEKYTOUHOI aTTecTalNu

4.2.1 Bonpochl 1Jis1 NOATOTOBKHU K IK3aMeHY

1. TepmMoanHaMuyeckue CUCTEMbl. BHYTpeHHSIS 3HEprusi CUCTEMBbI, padora,

TCIJIOTA.

2.T1lepBblif 3aKOH TEPMOJWHAMHKH. TEIUIOTHI MPOLECCOB MPH MOCTOSHHOM
00bEME M MPH TOCTOSTHHOM JIaBI€HUHU. DHTAJIbIIHS.
3.DK30- W DHAOTEPMHUYECKUE peaKIuu. TepMOXUMHUYECKHE YpaBHEHUSI.

3axoH ['ecca.

4.CnenctBust u3 3akoHa ['ecca. CtaHnapTHbIE COCTOSIHUS M CTaHJapTHBIE

TCIIJIOTHI O6p830BaHI/IH BCIICCTB.

5.Btopoii 3akOH TEpPMOAMHAMMKH.
HECaMONPOU3BOJIbHBIE MPOLIECCHI.

6. DakTOphl, CHOCOOCTBYIOIIHME  POCTY

TCPMOAUHAMUKHU.

DHTponus.

Camonpou3BoJIbHBIE U

sHTponuH. Tperuid  3aKOH

7.13006apHO-n30TepMUYecKuid nmoteHuan (3Heprus ['n66ca). Hanpasnenue

MMPOTCKAHUSA XUMHUYCCKUX peaKHHfI.

8.IloHATHE CpefHEW W MCTUHHON CKOPOCTH XMMHYECKOH peaknuu. 3akoH
JEUCTBYIOLIUX MAcC ¥ TPaHULIbI €70 IPUMEHEHUS.
9.Topsimok peaknuu. MOJEKYISIPHOCTh PEAKIUU. 3aBHCHMOCTH CKOPOCTH
XUMHYECKOH peakiuu oT Temrneparypsl. [Ipasuno Bant-I'odda.

10. OHeprus akTuBauuu. Y paBHeHue Appennyca. [lonstue karanusa.

11. @depMeHTaTUBHBIN KaTaln3.

12. OOpatuMble U1 HEOOpaTUMble XUMHUYECKUE PEaKLIUU. XUMHUUECKOe
paBHOBECHE.

13. Koncranta paBHOBecust U (akTopbl Ha Hee BiMstonine. Boixon




peakiuu.

14. Cnsur xumuueckoro paBHoBecus. [Ipunnumn Jle-IlaTense.

15. I'omorennsie u rereporeHnubie cucreMbl. dDa3pl. Bunibl pacTBOpoOB.
PactBOopuMOCTS.

16. CriocoObI BeIpaKEeHUSI KOHIIEHTPAIIUU PACTBOPOB.

17. Wneanvubie u peanbHble pacTBopbl. ConbpBaranus. PacTBopenue
KaK (pU3MKO-XUMHUYECKHUH mporLecc.

18. Tennossie 3¢ ekl Tmporecca pacTBopeHus. Kpucramioruaparsl.
[TpomexxyTouHOE MOJIOKEHHE PACTBOPOB MEXK/TY BEIECTBAMHU M CMECSIMH.

19. 3aBUCHUMOCTbH PACTBOPHUMOCTHU OT TEMIEpPaTyphl U JaBJICHUA. 3aKOH
I'enpu. Auddysus.

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

21. 3akoH Payind u ciencTsus u3 Hero.

22. Konnurarusable cBOWCTBA pacTBOPOB U T'PAHUIBI UX MTPUMEHEHUS.
N3oTonnueckuit k03¢ HUImeHt.

23. Ponp ocmoca B OHMOJOTMYECKMX CHCTEMax M B MEIULMHE.
['MmoToHNYECKUE U TUTIEPTOHUYECKHE PACTBOPHI.

24. Teopusi SIEKTPOTUTHYECKON JUCCONMALIMM U €€ OCHOBHBIE
nosioxkeHud. Crenens auccouuanuy. CUIbHBIE U Cl1a0ble 3JIEKTPOJIUTHI.

25. Honnas cuna pactBopa. AKTUBHOCTb. 3akoH JleOas-Xrokkes.

26. Ponb 351eKTpOoauTOB B MpoIecce sKU3HEAEATeIbHOCTH.

217. Koncranra quccouunanuu. 3akoH pazbasnenus Octanpia.

28. Hucconmanus Boael. MloHHOE npousBeneHue BoAbl. BomopoaHslii
nokasarenb. UHTepBainbl 3HaueHu pH 1u1st s)kuaKocTelt opranusma.

29. [Iporonutuyeckass teopusd. llpoTonuTuueckue paBHOBecUS B
pacTBopax.

30. Awmbonutsl. MonnbI# runponmms. KoncranTa rugponmsa.

31. KoHKkypeHTHBIE peakiuu B pacTBOPaX JIEKTPOIUTOB.

32. Pacuer pH kucnot, ocHoBaHuii U coJieil.

33. I'eTreporennsie paBHOBecus "ocanok-pactBop". IlpousBenenue
pacTBOpuMOCTH. PacTBOPUMOCTB TPYAHOPACTBOPHUMBIX JIEKTPOIIUTOB.

34. VYcnoBus  OCaXKICHHS TPYIHOPACTBOPUMBIX BEHIECTB M UX
pactBopeHusi. KoHKypeHIus 3a 00IMii HOH.

35. OxucnutenbHo-BoccTaHOBUTENbHBIE  peakuuu(OBP).  Pemokc-
cuctemMbl. OcHoBHBIE TUTIEI OBP.

36. CraHgapTHBIM DIEKTPOAHBIA MOTEHIMAn U (AKTOpbl Ha HEro
BIMsitomue. YpasHenne Hepacra. BoopoaHslii 351€KTpoI.

37. lanpBanmueckuii  smement(Cu-Zn). DJIC  raabBaHUYECKOTO
JJIEMEHTA.

38. [IpaBuna  3amucu  rajabBaHUYECKHX  DJIEeMEHTOB.  OTinums
raJbBAHUYECKOTO JIEMEHTA OT AJIEKTPOIUZHON STYCHKH.

39. Pabota, sHeprus 'm60ca, KOHCTaHTa paBHOBECHSI pEAOKC-PEAKLIUH.
Omnpenenenne HapaBIeHUS] CAMOTIPOU3BOJIBHOTO MMPOTEKAHMS PEIOKC-TIPOIIECCOB.

40. buonornueckoe 3HaUYE€HHWE OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
MIPOLIECCOB

41. PacripocTpaHeHHOCTh XUMHUYECKHUX JIEMEHTOB B IMIPUPOJIC.

42. Posib  371€MEHTOB-OPTaHOTEHOB M WX COCAWHCHHHA B IKHBBIX
cucreMax.

43. Makpo- 1 MEKpPO3JIEMEHTHI B CpeJie U OpTaHU3Me YeTOBeKa.

44, MerTasisl )KH3HU UX POJIb B OpraHU3ME.

3aga4uu Ha dK3aMeH



1. He npousBoas BbluMcieHU, YycTaHOBUTE 3HaK AS° cieayrommx
MIPOIIECCOB:

2N H; (l) = N (I‘) + 3H, (r) -
C 02 (K) =0 02 (I) ’
2NO(r.) 4+ 02 (r.) =2NO3(r.);
2. Ob6parumas peaxuus OIHCHIBAETCS ypaBHEHUEM
A(r.) + B(r.) = 2C(r.) Cmemanu mo 1 Moib Bcex BemecTB. Ilocie ycTaHOBIEHUS
paBHOBecHsl cMecu oOHapyxkeHo 1,5 monb BemectBa C. HaliTu KOHCTaHTY paBHOBECHS
(0ObeM peaKkIMOHHON CUCTEMBI CYUTATh MOCTOSIHHBIM U PaBHBIM 111).
3. OO6parumas peakius onuceiBaercsa ypasHenueM A(r.) + 2B(r.) = C(r.)
Cmemamn mo 2 wMoab Bcex BemiecTB. [locime ycTaHOBIIGHHS PaBHOBECHS CMECH
oOHapyxxeHo 2,5 monp BemiectBa C. HaliTm koHCTaHTy paBHOBecHs. (0OBEM peaKIMOHHOM
CHUCTEMBI CUUTATh MOCTOSTHHBIM U paBHBIM 111)

4. Bo ckonpko pa3 HYXHO YBEIWYMTH JaBJIEHHE, YTOOBI CKOpPOCTb
3JIEMEHTapHOU OAHOCTAIMUHOMN peakuuu 2A + 2B = 2AB B 3akpbITOM cocyzie BO3pociia B
256 pa3? Ompexnenure TMOPSIOK pPEaKIUUA IO BEIIECTBY A, MO Bemectsy B u
CYMMAapHBIH(0OIHIT) MOPAIOK PEaKIIHH.

S. He nmpousBons BbluMciaeHU#l, ycTaHoBUTe 3HaK AS° crienyromux
MPOLIECCOB:

2H2S(r.) +302(r.)) =2H20(x.) + 2502 (r.);
2CHzOH(r.) +302(r.) =4H;0(r.) + 2C O2 (r.)

6. He npousBoas BbeluMcieHuid, ycTtaHoBuTe 3HaK AS° ciegyrommx
MIPOIIECCOB:

2NH3 (l) = N2 (I‘) % 3112 (I‘) )
C 02 (K) =C 02 (I) ’
2NO(r.)+ 0z (r.) = 2N O, (r.);

7. [Ipu cTaHIapTHBIX YCIOBHUSAX TEIIOBOM 3(deKT peakuuu oOpa3oBaHUS
CCls u3 rpadura paBen 103,3 k/[x/Moib, a TemnoBoi 3ddekT peakimu oOpa3oBaHHs
CCls w3 anmaza pasen 105,6 x/[x/mMonb. Uemy paBHa TeoBoi 3PQeKT mpeBparieHus
rpadura B anMas npu CTaHIAAPTHBIX YCIOBUAX?

8. PaccunTaiite TeruoBoil a¢dexT peakuuu nepexoja rpaguTta B anmas,
€CJIM M3BECTHO, YTO TEIIoBOM 3(dekt peakuuu odpazoBanus CO2 u3 rpadura paBeH
393,5 k/Ix/Moub, a TernoBoi 3¢ dexT peakiun odbpazoanus CO2 u3 anmasza paseH 395,4
kJI>K/MOB.

9. He mnpousBoas BblUMCICHHH, YCTaHOBUTE 3Hak AS°® creayromux
IPOLIECCOB:

2H2S(r.) +302 (r.) =2Hz 0(x.) + 2S5 02 (r.);
2CH30H (r.) +302(r.) =4H; O (r.) + 2C O, (r.)

10.  VYcrtaHoOBUTb, BO3MOXHO JIM NPOTEKaHME PEAKUUMU B CTAHAAPTHBIX
ycnoBusix npu 25°C:

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

Paccuurtath TemIoBoi 3(1)(1)CKT pCaKkuuu Mnpu CTaHAAPTHBIX YCIIOBUAX, OIPCACIUTD 3K30-
HJIM SOHAOTCPMHUYCCKAA pCaKIUsl.

11. Bo cKoJIbKO pa3 HYXHO YBEIUYHUTH JaBJIEHHWE, 4YTOOBI CKOPOCTb
3NIeMEHTapHON ogHOCTaIuiHON peakuun 2A + B2 = 2AB B 3akpbeITOM cocyjie Bo3pocia B



1000 pa3? Ompenmenute TOPSAIOK pEAKIMKM 1O BEMIECTBY A, MO BemecTBy Bz u
CyMMapHBINA(0OIINIA) TTOPSIIOK PEAKITHH.

12. VYcraHOBUTH, BO3MOXXHO JIM TIPOTEKAHHWE PEAKIUH B CTAHIAPTHBIX
ycioBusx npu 25°C:

4HCl(r.) + Oz (r.) = 2Cly (r.) + 2Hy O (x.)

Paccunrare TemioBoil 3¢ dekT peakuu npu CTaHJAPTHBIX YCIOBHSX, ONPEAETUTH IK30-
WM SHAOTEPMHUYECKas PeaKIusl.

13.  Paccuurars xonmentparuio nono CH3COO™ B pactBope, 0,5 11 KoTOpOro
coaepxut 0,05 mons CH3COOH u 0,5 mons HCI, cumras nuccouuanuio mocieaHen
nonHo#. KoHcTanTa qucconuanum yKcycHo# KUcIoTsl papHa 1,8%107°

14.  Ckompko wmuummiautpoB 80%-Horo (mo Mmacce) pactBopa H2SO4
(nnomuocmo = 1,7 /M) HYXHO B3ATh JuIs mpurotoBieHus 800 ma 1M pactBopa?
15. Ckonpk0  MWUIWIMTPOB  KOHIEHTpupoBaHHOro  pactBopa  HNOs

(nromnocme = 1,21 r/min), conmepxamero 30% (mo macce) HNO3, Hy:XHO B35Th Ui
npurotosienus 700 mn 0,5M pactBopa?

16.  PaccuuraTh KOHUEHTpauur HOHOB Bogopona B 0,1 M pacTtBOpe
mypasbuHo# kuciaorsl HCOOH, ecau k 1 11 atoro pactBopa no6aButh 1 MoJib conu
HCOONa? Cuutath, 4TO COJIb MOJHOCTHIO AucconurpoBaHa. O6beM pacTBopa mocie
n00aBJIeHUS COJMM CUYNATATh HEW3MEHHbIM. KOHCTaHTa JIuCCONMAM MYypaBBUHON
KHCTIOTHI paBHa 1,4*10

17. K consHoii xuciore oobemom 250 mu ¢ koHmneHtparueir 0,1 Momiw/i
no6apmim 40 M1 pacTBOpa a30THOM KHCIIOTHI ¢ KoHIIeHTpanuei 0,05 moib/n. Berauciure
pH nonyuusmerocs pacteopa.

18. Paccuuraiite pH pactBopa, nomydenHoro cmemenuem pacrsopa KOH c
koHneHntpanueit 0,02 mone/nm u o6pemom 20 mi ¢ pactBopoM NaOH ¢ xoHUIEHTpauei
0,05 Momnw/11 1 00beMOM 10 MiI.

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

=2,5*1071°

20. Yemy paBHa pactBopumocth Agl B 0,01M pactBope Nal.IIP(Agl) =
1,1*10°16

21. bpomHas Boja — 4YacTO HCIIOJIB3yeMbI B JIA0OPATOPHOM TPAKTHKE

peakTuBoB. Kakue u3 mepedncieHHbIX MOHOB MOXKHO OKHCIUTh OpOMHOH BOJOH: a)
3onota(l); 6) onosa (I1); B) kobanwTa (11)?

22.  MoxkHo 11 oKucIuTh HoH Fe?* mepmanranar-uonom MOy, KoTopslil mpu
BOCCTaHOBJIGHHHU B KHCJIOM PacTBOpE MpeBpamaercs B HoH Mn?* (COCTOSHMS BEmEeCTB —
crangaptHbie)? CocTaBbTE€ ypaBHEHHUS OKHCIMTEIbHO-BOCCTAHOBUTENIBHOW pPEAKLUU U
paccunTaiTe KOHCTaHTY paBHOBeCHs peakuuu mpu 298 K.

OO0pa3sen IK3aMeHALIMOHHOTO OnJieTa



MunuctepcTBo oOpazoBaHus U Hayku Poccuiickoit denepanun
benepanbHOE TOCYIAPCTBEHHOE OFOIKETHOE 00pa30BaTEeIbHOE YUPEKICHUE
BbICILIEr0 00pa3oBaHUs
«KybaHckuii TOCYyIapCTBEHHBIH YHUBEPCUTET
(akynbTeT XUMUU U BBICOKUX TEXHOJIOTHI
kadenpa OOmiel, HeOpraHMYECKONH XUMUHM U MHPOPMAITUOHHO-BBIYHCIUTEIBHBIX TEXHOIOTUH B
XUMHUHI
HarpaBieHue noarotosku 06.03.01 buonorus

buier Ne
Ilo nucnuiuinae «XuMUSI»
1. [lepBblii 3aKOH TEPMOAMHAMHKH. TEIUIOTHI MPOLIECCOB MPU MOCTOSHHOM 00BEME U
IIPYU ITOCTOSTHHOM J1aBJICHUH. DHTAJIBIINA.
2. Bydepnsie pactBopsl. bydepnas emxocTs. bydepHble cucremsl opranusma.
3. CKOIbKO MWUIMIMTPOB KOHIEHTpupoBaHHoro pactsopa HNO3 (mioTHOCTH

= 1,21 r/mi), comepxamero 30% (mo macce) HNO3, HyX)HO B3STH yIs
npurotoBienus: 700 ma 0,5M pactBopa?

3aB. kadeapoii Bbykos H.H.

4.2.2 Bonpochl k 3a4éTy 2 cemecTp

1. KoHCTaHTB XHMHYECKOTO pPABHOBECHs, BBIPAKEHHBbIE Yepe3 KOHILIEHTpPALUH,
AKTUBHOCTH KOMITOHEHTOB pAaBHOBECHOW CHCTEMBI, CBSI3b MEXIYy HHMH. 3aBHCUMOCTh
KOHCTaHThl XUMHUYECKOT0 paBHOBECHsI OT Temnepatypsl, npunuun Jle [larense.

2. Kunkue pactBopbl. CrocoObl BBIpaXEHHS COCTaBa pacTBOpa (MaccoBas IO,
MOJISIpHAsi KOHLEHTpAlMs, MOJISIpHAas KOHLEHTpalus 5SKBUBAJIEHTA). ODKBUBAJIEHT, (aKkTop
HKBUBAJICHTHOCTH.

3. OTKJIOHEHUs1 PacTBOPOB OT MJI€AIbHOCTH, NpuuMHBL. [loHsATHE 00 aKTHBHOCTH,
KO3 (UILIMEHTEe aKTUBHOCTH, MOJIbHOU JIOJIH.

9.0nexTponuTHueckas auccoumanus. Juccoumamus ciaaObIX  3JIEKTPOJIUTOB.
KoHcranTa pamcconmamnyu, CBA3b CO CTENEHBIO JUCCONMANMU (3aKOH pa30aBieHUs
OcrtBanbaa). Aucconnarus Bosl. BogopoaHslil moka3aTens.

10. Pacuer pH pacTBOpOB CHIIBHBIX U CTA0BIX KUCIOT U OCHOBaHUH.

11. Bydepubie pactBophl, mpumepsl, pacuer pH, oObscHenue OydepHOro
neiicrus, OydepHas emkocTh. bydepHbie pacTBOPHI B )KUBBIX OPraHU3Max.

12. OcHOBHbBIE TOJIOXEHUS TPOTOIUTHYECKON Teopun bpencrena-Jloypw,
COTpsIKEHHbIE Mapbl KUCIOT U OCHOBAHUMN, IPUMEHEHHUE K PEaKIUSIM B BOJHOM PacTBOPE.

13. CrpoeHne KOMIUIEKCHBIX coequHeHHH. KOHCTaHTBI  yCTOMYMBOCTH.
XenaTHbIe COEMHEHUS.

14. OKHCIUTENBHO-BOCCTAHOBUTEbHBIE  peakuuu. YpaBHeHue HepHcra.

Crangapteiii ¥ (GopManbHbId moTeHIHaNbl. CBA3b KOHCTaHTHl PaBHOBECHUS CO
CTaHJApTHBIMH ¥  (OpMalbHBIMU  MOTEHIMadaMHu. HampaBieHHe  OKHUCIUTENbHO-
BOCCTAHOBUTEIILHON PEAKIINN.

15. OT10op mpoOd TOMOrEHHOr0O M TeTeporeHHoro cocraBa. CrocoOsbl
MOJTyYeHUsI CpeHeNd NpoObl TBEPHABIX, JKUAKUX M ra3o00pa3HbIX BemecTB. (OCHOBHBIE
crocoO0bI epeBojia MpoOkI B GopMy, HEOOXOAUMYIO JIJIsl JAHHOTO BUA aHAIIHA3A.

16. MeTtponoruueckue OCHOBbI XMMHUYECKOTO aHanus3a. CUCTEeMaTU4YeCKUE U
cilydaiiHple norpemHocTd. OCHOBHbBIE XapaKTEPUCTUKH METOJAA aHaju3a: MPaBHIbHOCTb U
BOCIIPOU3BOAMMOCTb, KO3()(PUIIMEHT YyBCTBUTEIHHOCTH, TpeAeT OOHAPYKEHUS, HIKHIS U




BEPXHSS TPaHMILIBI ONpeensieMbIX coepkanuii. CtatuctTuyeckas oOpaboTKa pe3ylnbTaToB

W3MEpPEHHIA.

17. Turpumerpuueckuil ananu3. KuciotHo-ocHOBHOe TuTpoBaHue. Kpubble
TUTpOoBaHuA. Bbibop unankaTopa.

18. KomnnekconomeTprueckoe TUTpOBaHUE. MeTammonHANKATOPHI.

19. OKHCIUTENbHO-BOCCTAHOBUTENIBHOE TUTpoBaHue. llepmanranaromerpusi.
HNonomerpus.

20. CymHoCTh  NOTEHIMOMETPUYECKOIO0  MeTojda  aHanusa. llpuBectn

ypaBHeHune HepHcTa Juisi OKMCIMTEIbHO-BOCCTAHOBUTEJIBHON NHapbl M MOSCHUTH CMBICI
BXOJSIIMX B HETO BEJINYHUH.

21. N3mepuTenbHble 3JEKTPOABl U 3JIEKTPOJbl cpaBHEHUs. UeM OTInYaroTCs
M3MEPUTEIIBHBIE JIEKTPOBI OT 3JIEKTPOJOB CPABHEHUS; IPUBEINUTE IPUMEDPBI.

22. CymHocts MeTona mpsiMod moreHnmuomerpuu. CrocoObl mepexona ot
AHAJIMTUYECKOT0 CUTHAJIA K KOHIIEHTPALIUH.

23. [Torenumomerpuueckoe TUTpoBanue. CrocoObl ompeneseHuss KOHEUHOU
TOYKHA TUTpoBaHUs. Kakue »>1eKkTpoabl NPUMEHSIOT B KauyeCTBE H3MEPUTENbHBIX U
JNIEKTPOJOB  CpPaBHEHHUS B  METOAAX  KUCIOTHO-OCHOBHOIO M OKHCJIMTEIbHO-
BOCCTAHOBUTEIBHOTO TUTPOBAHMUS.

24, Knaccudukanms HOHOOOMEHHBIX MEKTPO0B. CTEKIITHHBIC AJIEKTPO/IBI.

25. Meramueckue 3JEKTpoAbl MEepBOro M BTOporo poxa. IlpuBenute
npumepsl. Hanummrte ypaBHEHUs peakuui, OPOTEKAIUX Ha XJOpcepeOpsHOM U
cepeOpssHOM D3JIeKTpoJax | ypaBHeHUss HepHcTa, omuchIBaromye MOTEHIUANbl 3TUX

AJIEKTPOJIOB.

26. B3auMoneicTBrEe AJIGKTPOMArHUTHOTO HM3JIyUYE€HUS C BEIIECTBOM B
yIbTPaHUOIETOBOM M BUAMMOM 00nacTsx criekTpa. 3akoH byrepa — JlambGepra — bepa.

27. [Ipuuunbl oTKIOHEHUA OT 3akoHa byrepa — JlambGepTa — bepa.

28. [IpunuunuansHas cxema (hOTORIEKTPOKOIOpUMETPA u

cnekrpodoTomeTpa. OCHOBHBIE OTJIMYMS XAPAKTEPUCTUK (POTOIECKTPOKOJIOPUMETPA OT
crniekTpooTOMeTpa B BUIUMOU U YIbTPa()HUOIETOBOM 00IaCTAX CIIEKTPA.

29. OcHOBHBIE TpUEMBl Iepexoja OT AaHAJUTUYECKOro CHUTHala K
KOHIICHTPALIMU B METOJIE MPSIMOH CIIEKTPO(HOTOMETPHH.
30. OO1m1ast XxapakTepUCTHKA METO/Ia CIIEKTPO(OTOMETPHH.

4.2.3 Bonpocsbl k 3a4éTy 3 cemecTp

1. IIpenmer opranmdeckol xumuM. Teopuss XuMHYecKOro crtpoeHus A. M.
byrneposa. M3omepus.

2. Crpoenne aroma yriepoja. Tumbel rubpuauzanuu. ['eomMeTpus OpraHUYECKUX
MOJIEKYII.

3. OnextpoHHbie 3¢dexTsl. Hykneopunsl u snextpoduibsl. KuciaoTsl 1 ocHOBaHMS
bpéncrena u JIprounca.

4. Knaccugukarus yriaeBogopoaoB. AJKaHbl: HOMEHKJIATypa, COCOOb! MOTy4eHus,
¢duznyeckue cBONCTRA.

S. XUMHUUYECKUE CBOMCTBA aJkaHOB. Peakunu paaukanbHOro samenienus. Ilpomeccsr
HedTenepepaboTKU: KPEKUHT, pUGOPMUHT.

6. Anxenbl. HoMmeHknatypa, XHMHUYECKHE CBOICTBa, CHOCOOBI MOJy4eHUS,
T€OMETPUYECKAS] H30MEPHUSL.

7. Anxunsl. HoMeHkaTypa, XMuMHYECKUe CBOMCTBA, CIIOCOOBI OTYUYEHUSI.

8. Ankamuensl.  Krnaccudukamuss  n1ueHOBBIX — coenmHeHWd.  HomeHkmarypa,
XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOTyUEHHS.

9. Apensl. Kputepun apoMaTH4HOCTH, mpaBwio Xrokkenas. Homenknatypa u

CHOCOOBI MOJYYEHUS APEHOB.
10.  Peakmum apomMaTH4ecKkoro MeKTpoduiIbHOTO 3aMenieHus. [IpaBuia opueHTaum.



AKTHBHUPYIOIIME U A€3aKTUBUPYIOIINE 3aMECTUTEIN.

11.  Cowuprel. Knaccudukamms, HOMEHKIATypa U CIIOCOOBI MTOTyYEHUS.

12. duznyeckue U XUMUIECKre CBOiCTBa ciupToB. [IpocThie a3¢upsl. DEHONEI.

13.  Anpgerunsl. HomeHkiiatypa, XuMU4eCKUe CBOMCTBA, CIIOCOOBI MOTYYESHHUS.

14.  Keronsl. HomeHnknarypa, XMMHUECKHE CBOICTBA, CIIOCOOBI OJIYyUEHUS.

15.  KapOonoBwie kuciaorel. HomeHkiaTypa, XHMHYECKHE CBOWCTBA, CIIOCOOBI
MOJTy4YEHUSI.

16.  CnocoObl mMony4YeHUs: MPOM3BOIHBIX KApOOHOBBIX KHCJIOT: CIOXHBIX 3(HUPOB,
aMUJI0B, aHTUPHUJIOB, TAJIOTCHAHTUAPUIOB. JKUpHI, MBLIA.

17. Ammnokucnotel. Kiaccudukanms, HomeHkiatypa. AmdorepHocts AK, wux
PEaKIUU TI0 aMUHO- ¥ KapOOKCUTPYIIIIAM.

18.  benku. Tunsl cTpykTyp Oenka. KauecTBeHHBIE peakiiuu Ha OCIIKH.

19. YrneBoasl. Kimaccudukanus, crepeonzomepus.

20.  Xumuueckue cBoOiicTBa yrineBojoB. DOYHKIMM MOJMCAXapUIOB B IKHUBBIX
OpraHu3Max.

4.2.4 Bonpochl k 3a4éTy 4 cemecTp
Bomnpocs! 1J1si IOATOTOBKH K 3a4€TYy:

. [losicHUTE OCHOBHBIE MOJOKEHUS TEOPUU AppeHuyca.

. Nonu3anus Boabl. loHHOE Npon3BeIeHUE BOJBL.

. Pacuer pH B pacTBOpax CHIBHBIX M CJTA0BIX KHCIOT U OCHOBAaHUI

. [lepeunciure ocHOBHBIC NoMyIIeHUs Teopuu Jlebas — XtoKKkes.

. Uro Takoe nonHas armocdepa?

. AKTHUBHOCTB, KO3()(PHUIIMEHT aKTUBHOCTH.

. @akTopsl, BIUsAONME Ha KOO (OUIIUEHT aKTUBHOCTH

. PaBHOBECHE MEX 1y PAaCTBOPOM U OCAJIKOM TPYAHOPACTBOPUMOTO 3JIEKTPOJIUTA.
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. Kak cBs3anbl Mexxy co0o0il yaenbHas 3J1eKTPOIIPOBOIHOCTh PACTBOPOB 3JIEKTPOIUTOB
Y DKBUBAJICHTHAs 3JIEKTPOIIPOBOJAHOCTD JIEKTPOJIUTOB B pacTBOpe?

10. Yto HaA3BIBAIOT YHUCIIOM MEPEHOCA HOHA B pacTBope?

11. OKHUCIUTENbHO-BOCCTAHOBUTENIPHBIE ~ PEAKIMHM,  BAXKHEUIINE  OKHUCIUTENH,
BOCCTAHOBUTEIIH.

12. BoccraHoBieHHE IEpPMAaHraHaT-MOHA B KUCJIOH, IIEJTOYHON U HEUTpaIbHOM cpeaax

13. BoccraHoBieHHE XpoMaT- U OMXPOMAaTHOHOB B LIEJOYHOM, KUCION M HEUTpaabHOMN
cpenax.

14. KonnuecTBeHHas OLIEHKA OKUCIIUTEIbHO-BOCCTAHOBUTEIBHOM CITIOCOOHOCTH BEILIECTB.

15. Dnexrtpoansie noreHManbl. CTaHIAPTHBIN 3JIEKTPOJHBINA NOTEHINAT MOIYPEAKIUH.

16. Uto takoe D/IC raapBaHUYECKOTO dJIeMEHTa?

17. Knaccudukaiust 57eKTPOIOB U IJIEKTPOXUMUUYECKHUX LIETICH.

18. MonHbIi1 06MeH. Buibl HOHOOOMEHHUKOB.

19. buonornyeckue memOpansl. Busbl, cTpykTypa, QyHKIHH.

20. Iudpy3nonHbIi noTeHnnal, notTeHnyan JJonHana.

21. Ponb 6Monornyeckux MeMOpaH B )KUBBIX OpraHU3Max.

Kpurepun 3x3aMeHaIIMOHHO OLICHKH 110 AUCHHUILINHE

IIpu oneHkKe yYuTBHIBAIOTCS CJIEAYIOIIHE Ka4YeCTBEHHbIE 0KA3ATeJIH OTBETOB:

O1neHKka «OTJIMYHO» BBICTABISIETCS CTYAEHTY, €CIIM OH TJIyOOKO W IPOYHO YCBOWII
IIPOrpaMMHBIN MaTepuall, HCUEPIIBIBAIOIIE, TI0CIEI0BATEIbHO, YETKO U JIOTUYECKH CTPOMHO €ro



U3J1araeT, yMeeT TEeCHO YBSI3bIBATh TEOPHUIO C MPAKTHKOM, CBOOOJIHO CHpaBIIETCs C 3aJadyaMi,
BOIIPOCAMH M JPYTUMHU BHMJIAMU I[IPUMEHEHUs 3HAHWUW, NPUYEM HE 3aTPyIHSAETCS C OTBETOM
Opyd  BUAOM3MEHEHUM 3a/laHMii, TPaBHILHO OOOCHOBBIBACT MPHHATOE pEIICHHE, BIaJeeT
Pa3HOCTOPOHHMMH HABBIKAMH U IIPUEMAMU BBIIIOJHEHUS IIPAKTUYECKUX 3a/1a4.

OneHka «XOpoIlO» BBICTABIAETCS CTYAEHTY, €CIIM OH TBEPAO 3HAeT MaTepuall,
IPaMOTHO U IO CYIIECTBY M3JIaraeT €ro, He JOIYCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC, IIPABUJIBHO IPUMEHAET TEOPETHUUECKHUE IIOJO0KEHUS IPU PEIICHUH IIPAKTUYECKUX
BOIIPOCOB U 3a/1a4, BJIa/IeeT HE0OXOAMMBIMU HaBbIKAMU U IIPUEMaMU UX BBIIIOJHEHUS.

OneHka «yIOBJIETBOPUTEIBHO» BBICTABISETCS CTYIEHTY, €CJIIM OH UMEET 3HAHMS TOJIBKO
OCHOBHOI'0 Marepuana, HO HE YCBOMJI €ro JeTaJled, IOIyCKAaeT HETOYHOCTH, HEIOCTATOYHO
NpaBUWIbHBIE (POPMYTUPOBKH, HApPYLICHUS JIOTUYECKOW MOCIEJOBATEIFHOCTH B H3JI0KEHUU
IPOTrPaMMHOT0 MaTepHaia, UCTIBITHIBAET 3aTPYAHEHHS [IPU BHITOJHEHUH MMPAKTUYECKUX paboT.

OneHka «HEYJOBJIETBOPUTENBHO» BBICTABISIETCS CTYAEHTY, KOTOpBIA HE 3HAeT
3HAQUUTEJIbHOM 4YacTH MPOrpaMMHOIO MaTepuaja, JIONyCKAaeT CYyLIECTBEHHbIE OIIMOKH,
HEYBEPEHHO, C OOJbIIMMM 3aTPYIAHEHHUSMU BBIINOJIHACT MPAKTUUYECKUE 3a/1aHMS.

Kpurepun oueHuBanusi 3a4éra:

Onenka Onucanne

OTBET IMOJIHBII W TPAaBHIBHBIM Ha OCHOBE M3YYCHHBIX TEOPHUI,
Marepuall W3JI05KEH B onpeacIEHHON JIOTUYECKOU
3aureHo (HpOHBHHYTBIﬁ MMOCJICA0OBATCIIBHOCTHU, IIPU 3TOM [JOITYCKAKOTCAd HCECYIICCTBCHHBLIC
ypOBeHI)) OHII/I6KI/I B OTBCTaxX Ha TCOPETHUUYCCKHUC BOIIPOCHI WM B PCIICHHU
3aJa4d, KOTOpBIE CTYAEHT MOXKET MCIPABUTh 110 YKa3aHHUIO

peroiaBaTess
OTBET MOJIHBIA, HO MPH 3TOM JONYIICHA CYIIECTBCHHAs OIIUOKA

3auTeHo (OpOTOBBIN | WIM OTBET HEMOJHBIA, HECBSI3HBIM, YaCTUYHO OCBOCHBI YMEHUS

ypOBeHB) MNPUMCHATE TCOPECTUYCCKUC 3HAHUA IMPU PCIICHHU MPAKTUYCCKUX
npo0emM

oTBeT 00HA WBAaeT HE3HAHNE OCHOBHOTO COJIEPKAHUSA VUEOHOTrO
He 3auteno Py P i

marepuaa

OneHouHble CpeAcTBa JUIsl MHBAJIWAOB U JIML C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU
3/10pOBbSl BBIOMPAIOTCS C YYETOM WX HWHIUBUAYAIbHBIX MCUXO(U3NYECKUX OCOOEHHOCTEH.

—  IpU HEOOXOAMMOCTH WHBAJIWAAM W JIMIAM C OTPaHUYEHHBIMH BO3MOXXHOCTSMH
3I0pPOBbsSI MPEIOCTABIISECTCS JONOJHUTEIBHOE BpeMs JUIsl IMOATOTOBKU OTBETA HA DK3aMEHE;

— IpU NPOBEJICHUU MPOLEAYPbl OLEHUBAHUS PE3YJIbTATOB OOYYEHHUS MHBAIUIOB U JIUI] C
OTPaHUYECHHBIMUA BO3MOXHOCTSIMH 370POBbsl IIPEyCMATPUBAETCSI MCIOIb30BAHUE TEXHUYECKUX
CPEeICTB, HEOOXOAMMBIX MM B CBSI3U C UX MHIMBUAYAJTbHBIMH OCOOEHHOCTSIMHU;

—  TpuU HEOOXOAMMOCTH Uil OOy4aroUmIMXcs C OTPaHMYEHHBIMH BO3MOXKHOCTSIMHU
3I0pOBbSl M WHBAIMJIOB MpOLEAypa OLIEHUBAHMS pPe3yJbTaTOB OOyYeHHs MO IUCHUIUINHE
MOJKET MPOBOJUTHCS B HECKOJBbKO 3TamoB.IIporenypa oleHUBaHUS pPe3yJIbTaTOB OOyUEHHS
WHBAJIWAOB M JIMI C OrPAHWYEHHBIMM BO3MOXXHOCTSMH 3J0pPOBbsl 110 JMCLMIUIMHE
(Momyni0) mpeaycMaTpUBaeT INpenocTaBieHue MH(popManuu B (opmax, aJanTHPOBAHHBIX K
OTPaHUYECHUSIM UX 3710POBbS U BOCIIPUATHS MHPOPMALIUU:

s man ¢ HapyIeHUs MU 3pEHMS:

— B IIEYaTHOH (hopMe yBEIMUEHHBIM IIPU(TOM,




— B (hopMe AIEKTPOHHOTO IOKYMEHTA.
— J1i1st T ¢ HApYIICHUSIME CITyXa:
— B Ie4aTHOU hopme,
— B (hopMe IIEKTPOHHOTO IOKYMEHTA.
JLyist TUIL ¢ HapyIIEHUSIMU ONIOPHO-ABUTATEILHOTO allapara:
— B IeyaTHou (opme,
— B (hopMe IIEKTPOHHOTO JIOKYMEHTA.
JlanHBIE ~ TIepeYeHh ~ MOXKET  OBITh ~ KOHKPETU3UPOBAaH B 3aBHCUMOCTH  OT
KOHTHHT€HTa 00yJaroIuxcsl.

5. IlepeyeHb OCHOBHOI1 M 1ONIOJTHUTEJIBLHOM y4eOHOM JIUTEPATypPbl, HEO0X0AMMOM
JJIS OCBOEHM Sl JUCUMILIMHBI (MOXYJIs)

5.1 OcHoBHasi IuTEpaTypa:

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

2. Obmas xumus. Teopus u 3amaun: YdeOHOe mocobue [DIEeKTpOHHBIH pecypc] :
yue6. nocobue / H.B. Koposun [u ap.]. — Dnekrpon. maH. — Cankr-IlerepOypr : Jlawb,
2017. — 492 ¢. — Pexum gocryma: https://e.lanbook.com/book/97169. — 3aru. ¢ skpaHa.

Jlns  OCBOGHHsT  JMCUMIUIMHBI ~WHBAIMAAMH M JUIAMA C  OTPAaHHMYCHHBIMH
BO3MOXXHOCTSIMU  37I0POBbSl HMMCIOTCSI HM3JaHHUS B JJICKTPOHHOM BHJE B DJIECKTPOHHO-
Ooubnuoreuynsix cucreMax «Jlaup» u (mnn) «tOpaidty.

5.2 lonoiHuTe/ILHAS JIUTEpPaTypa:

1. TIlysakos C.A., IlonkoB B.A., ®ununnosa A.A. CO0pHMK 3a/1a4 M YIIPaKHEHHH
1o o6uier xumud. M.: Briciiag mikoia, 2004. - 255 c.
2. Bacumbes B.II, Kouepruna JLA., Opmosa T.JI. AHamuTuueckas XHUMHS.
COopHHK BOIIPOCOB, ynpaxHeHu# u 3agad. M.: Ipoda, 2006. 319 c.
3. Kpuctnan I'. Ananmutudeckas xumus: B 2 7. T. 2/ nep. ¢ anr. A. B. l'apmama u
np. M.: BUHOM. JlaGopartopust 3uanwuii, 2009. 504 c.
4. Kpuctnan I'. Anamutrueckas xumus: B 2 T. T. 1/mep. ¢ anrn. A. B. I'apmamra, H.
B. Konpruesoi, I'. B. IIpoxoposoii. M.: BUHOM. Jla6oparopus 3nanuii, 2009. 623 c.
5. Jlyneiiko, T.I'. Beeaenue B o0yt xumuto: yueonuk / T.I'. Jlyneiiko; PoctoB- Ha-
Hony, 2010. 232 c¢. To xe [Dnexrponusiii pecype]. URL: http://biblioclub.ru/
index.php?page=book&id=241121

5.3. lepuoanyeckue U3TAHUA:

Kypnan oOmelt xumuu, KypHan HeopraHumdeckol xumuu, KoopauHalMoHHas XuMMUS,
KypHan aHanutudyeckod XWMUH, 3aBojcKasi jabopaTopusi, AHAIUTHKA U KOHTPOJIb.

6. Ilepeuenr pecypcoB  HMH(POPMAIMOHHO-TEJEKOMMYHHKAIMOHHON  ceTH
«/HTEepHeT», HEOOXOAUMBIX [IJIsl OCBOCHH S JUCHHUILUIUHBI (MOYJIf1)

1. MnTepHeT caliThl BexyuIux rocynapctBeHHbIX BY30B un HayuHbIX opranuzanuii PO:
MI'Y, CIIoI'Y, PXTY, HI'Y, Ky6I'Y, PAH P® u np.

2. BapyOexxHble Bexymue Haydnbsle u ydeOHble nentpbl: NBS USA, MTI UK, ChLab
Japan, NSRDS wu np.

3. XuMuuecKkuii KaTajor: XuMuueckue pecypesl Pynera http://www.ximicat.com/



http://e.lanbook.com/book/4037
http://biblioclub.ru/
http://www.ximicat.com/

4. ITopran byHIaMEHTATBHOTO XUMHUYECKOTO o0pa3oBaHUs Poccun
http://www.chemnet.ru

5. XuMuK: caliT 0 XumuH 111 XuMukoB http://www.xumuk.ru/

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

7. Mertoauyeckue yKa3aHusi JJf OOYYAKOIIMXCH IO OCBOCHUIO JHCHMIJIMHBI
(Mmomyuis)

HDI/I INOArOTOBKE K JICKIIMOHHOMY 3aHATHIO CTYJCHTAM PCKOMCHAYCTCA !

1) npocMoTpeTh 3amMcH Mpenblaymledl JEKIMM W BOCCTAHOBHTh B NaMATH paHee
W3YYEHHBII MaTepuan;

2) 6erno MpocMOTpeTh MaTepuan MpeCTOSAIIEH JNEKIMH, ¢ LENbl JIyYllero yCBOSHHUs
HOBOI'O MaTepuaa;

3) CaMOCTOSITEJILHO TMPOpadoTaTh OTACIbHBIC (PPAarMEHTHI TEMBI IMPOILLION JICKIUH,
€CJIA 3TO HEOOXOIUMO.
[Ipy KOHCIEKTHPOBAHUM JICKIIMOHHOTO MaTepHalia CTyJCHTaM HYXHO CTPEMHUTHCS

KpaTKO, CXEMATH4YHO, IIOCJICAOBATCIbHO MW JIOTHYHO (I)I/IKCI/IpOBaTB OCHOBHBIC IIOJIOXKCHUA,
BBIBOJbI, 0606H_ICHI/I$I n (1)OpMy.]'II/Ip0BKI/I, HC IIBITasCh 3alucarb BECb npenonaBaeMHﬁ
MaTcpHrall CJiIoBO B cioBo.IIpu mOATOTOBKE K Ha6ODaTODHOMV 3aHATUIO PEKOMCHYCTCA.

1) BHMMATENBHO M3YyUHTH MaTepuan HPEACTOAIel paboThl M COCTABUTH IUIAH €e
BBITIOJIHEHMS;

2) ylenuTh  TOBBIIEHHOE  BHUMAHME  OKCIEPUMEHTAIBHBIM 0COOEHHOCTSAM
MIPEIICTOSIICH PAOOTHI (MCIIOJIb3YEMBbIM PEaKTUBAaM H O0OPYIOBAaHUIO, & TAKKE TEXHHUKE PaOOTHI
C HUMH);

BreimonHsaTe nabopaTopHyto paboTy HEoOXOAMMO aKKypaTHO U TOCJIEI0BaTelbHO,

OTpakasg BCE€ €€ OCHOBHBIE JTambl B JaboparopHOM >KypHane. [l yCHemHoi 3aIiuThl
naboparopHoii pabOThl HEOOXOAMMO TIIATENBHO M3YyYUTh JIGKIMOHHBIA M, €CIH 3TO
HEOOXOJMMO, JONOJHUTEIbHBIA TEOPETHUECKUH Marepual 1o TeMme paldoThl, a TaKxke
MPaBUJIBHO 3alOJHUTH JIA0OpATOPHBIN >KypHaN, CcIeldaB BCE HEOOXOIMMBIE pacueTbl |
chopMyIHpOBaB BBIBOJIBI 110 MPOJAETAHHON padoTe.

CaMocrosiTensHas pabota HapsAy ¢ ayIUTOPHOM MPENCTAaBIAET OMHY M3 Ba)KHEHIINX
¢dbopMm yuebHoro mporecca. CamocrositenbHas paboTa — 3TO IUTaHUpyemasi paboTa CTY/IEeHTOB,
BBHITIONIHsIEMasl 10 3aJlaHUI0 U TIPU METOJAMYECKOM PYKOBOJACTBE MperojiaBaTelns, HO 0e3 ero
HEMOCpeACTBEHHOTO yuacThs. CamocTosiTelbHas paboTa MpeJHa3HadeHa HE TOJBKO IS
OBJIJICHUSl TIPEJICTABICHHON NUCHUIUIMHOW, HO M Juid (OpPMHUpPOBAHHS HABBIKOB pPAOOTHI
BOOOIIE, B Yy4eOHOW, HaydHOU, MPOGECCHOHATLHON NEATEeIbHOCTH, CIOCOOHOCTH MPUHUMATh
Ha ce0sl OTBETCTBECHHOCTh, CAMOCTOSTEIIEHO pElaTh BO3HHKAIONIME IPOOIEMBI, HAaXOIUTh
MPaBUJIBHBIEC PEIICHUS U T.1.

No Bix CPC Opranuszanust  JESITEIbHOCTH  CTYJIEHTA
dopMa KOHTPOIIS
12 3
1. |U3yuenue PaGora ¢ KOHCHEKTOM JEKIMH, a TaKkKe C PEKOMEHIyeMOM
TEOPETUYECKOTO OCHOBHOM U [ONOJHUTEIIBHON JIMTEPATYpOH IO 3aJaHHOM TEME,
Marepuaia O3HAaKOMJICHHUE C MEPUOINYECKUMHU U3JIaHUSMU U PECYPCAMU CETH|
HNureprer. GopMa KOHTPOIIS — YCTHBIN OIPOC.



http://www.chemnet.ru/
http://www.xumuk.ru/
http://www.himhelp.ru/

2. |[lomrortoBka k Tekymemyl3yueHHe TEOPETHYECKOrO MarepHuaia, HeOoO0XOIUMOro  JUis
KOHTPOJIIO YCHEIIHOM 3alUThI JTA0OPAaTOPHBIX PA0OT, BBHITIOJIHEHHS TECTOBBIX
paboT M APYruX BHJOB TEKYIIETO KOHTPOJIS.

®opma KOHTPOJISI — BCE BUJIbI TEKYILETO KOHTPOJIS.

B ocBoeHMM AMCHMIUIMHBI WHBAIMJAMH M JIMIAMH C OTPAaHUYCHHBIMUA BO3MOKHOCTSIMH
3I0POBbsSI OOJIBIIIOE 3HAYCHUE HMEET WHAWBHAyalbHas ydeOHas pabora (KOHCYJIbTallUU) —
JOTIOJTHUTEIILHOE PA3bsICHEHUE YIeOHOTO MaTepraia.

WunuBuayanbHble  KOHCYJBTAllMA [0 TPEAMETY SBISIOTCS BaXHBIM  (DaKTOPOM,
CIIOCOOCTBYIONIMM  WHAMBHUIYAJIM3allUK OOYYEHUS W  YCTAHOBJICHUIO BOCIUTATEIBHOTO
KOHTaKTa MEX/y IpenoaBareieM 1 00yJaromyMCsl HHBAJIMIOM HJIH JIUIIOM C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3710POBBSL.

B ocBoeHMM AMCHUIUIMHBI WHBAIMJAMH M JIMIAMH C OTPAaHUYCHHBIMUA BO3MOXKHOCTSIMH
3/I0pOBbsl OOJBIIOE 3HAUYEHHE HMMEeT HHIMBHIyalbHas ydeOHass paboTa (KOHCYIbTALMU) —
JOTIOJTHUTEIILHOE PAa3bsICHEHUE YIeOHOTO MaTepraia.

WupuBuayanpHble KOHCYJBTAllMA [0 TPEAMETY SBISIOTCS BaXHBIM  (DAKTOPOM,
CIIOCOOCTBYIONIMM ~ WHAWBUAyaJdH3allMd OOYYCHHUS W  YCTAHOBJICHHIO  BOCIIUTATEIBHOTO
KOHTaKTa MEX/y IperoaBareieM U 00ydJaroluMCs MHBATUIOM HJIH JIUIIOM C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3710POBBSL.

Yka3zaHusi K COCTaBJIEHUIO OTYETOB O BHINOJHEHUH PadoThI

Bce naOmroneHUs W BBIBOJBI IO SKCIEPUMEHTAIBHON paboTe cienyeT 3aHOCHUTh B

pabounii )KypHaj, OTpakaloluid BCIO padoTy cTyaeHta. Ha 06okke niau Ha mepBOd CTpaHHUIE
KypHaja JIOJDKHBI OBITh HamucaHbl (aMIIUS CTYACHTA, €r0 WHHIMAIBI, HOMEpP TPYIIbl U
Ha3BaHME NPAKTHKyMa. 3aluCHd B JKypHaje MPOU3BOIAT TOJBKO YEPHUIAMH, JIAKOHUYHO,
aKKypaTHO, HETIOCPEICTBEHHO MOCJIe TPOBECHHS OMBITA. 3aKCh JOHKHA CONEPHKATh:

JlaTy BBIOTHEHHS PaOOTHI.

HasBanue TeMbl ¥ Ha3BaHHUE OIBITA

[TocnenoBaTeIbHOCTH IPOBEICHHS OTIEPAIIHIA OTTBITA.
Ornucanue yclioBUil IPOBEJCHUS OIBITA.

PucyHOK MM cXeMy HCITOJIb3yeMOoTo prudopa.

YpaBHEeHHs BCeX MPOUCXOISIINX B OMBITaX PEaKIIUM.
V3MeHeHre OKPACKH BEIIECTB, BBIJICIICHUE U XapaKTep OcaJKa.
Pacuyetsl, mpoBoguMbIE TIPH BBITTOTHEHUH PaOOTHI.

OTBeTHI HA TIOCTABJICHHBIC B PYKOBOJICTBE BOTIPOCHI.

10. BrisBonm!.

Pexomenayercs mist pabouero kypHala B3sATh OOIIyIO TeTpaab B KieTKy. OTyer mo

nabopaTopHoil pabote odopmisieTcs Ha ABYX pPa3BEpHYTHIX JIUCTaX TETPAAU IO ClEAYHOIIeH

CoNR~WNE

dbopwme:
JlabopaTtopHas pabota Ne
Tema:
Hass Yen Hab YpaBHeHUs B
AHUE OIBITA | OBMSI ONIBITA | JIFOJCHUS peakuui BIBOJIBI
Ot4eTbl JOKHBI OBITH AKKYpPAaTHBIMH, KpPaTKUMH, OTOOpa’kaTh Haubomee

CYIICCTBCHHBIC MOMCHTHI U BBIBOABI OIIbITA.



8. llepeueHb NHPOPMALMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX NMPHU OCYIIECTBICHUH
00pa30BaTeJbLHOI0 NMPoLecca Mo JMCHUIInHe (MOYJII0)

8.1 IlepeueHb MHPOPMALMOHHBIX TEXHOJIOTHIA.
— Hcnonp30BaHue 3JIEKTPOHHBIX MTPE3CHTAIIHIA P TIPOBEICHUH JICKIIMOHHBIX
3aHATHI.

8.2 [lepeuenb HE0OXOAUMOT0 MPOTPAMMHOI0 O0ecTeYeHust

B miportecce moaroToBKH MCIOAB3YETCs IPOrPAMMHOE 00ECIIEYeHUE TSt TPOrPAMMBI JIJISt
pa6otel ¢ Tekcrom (Microsoft Word), mocrpoenust tabawmm u rpaduxos (Microsoft Word,
Excel),co3nanus u nemoncrpanuu npesenrarmii (Microsoft Power Point).

Microsoft Windows 8, 10 (Ne77-AD®/223-®3/2017 Cornamenune Microsoft ESS
72569510 ot 3.11.2017)

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

Microsoft Windows 8, 10 (Ne73—-AD®/223-®3/2018 Cornamenue Microsoft ESS
72569510 ot 06.11.2018)

Microsoft Office Professional Plus (Ne73—AD®d/223-03/2018 Cornamenne Microsoft
ESS 72569510 ot 06.11.2018).

8.3 IlepevyeHnb HEOOXOAUMBIX HH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

1. CmpaBouHo-npaBoBas cucrema «Koncynsrant [Lmocy (http://www.consultant.ru)

2. DNeKTpOHHAas OoubmuoTeuHast cuctema eLIBRARY.RU
(http://www.elibrary.ru)/

3. ®enepanbHebIii IeHTp HH(POpMAITMOHHO-00pa3oBaTeNbHBIX pecypcoB. URL:
http://fcior.edu.ru/.

4. Poccuiickuii oOpazoBarenbHbiii moptan. URL: http://www.school.edu.ru/

9. MarepuajabHo-TeXHU4YecKass 0a3a, HeoOXoaumasi s OCYIIeCTBJIEHUS
00pa3oBaTe/ILHOIO MPOLECCa MO JMCHHUILIHHE (MOTYJII0)

MarepuanabHO-TeXHUYECKOe oOecreueHne

Ne Buxn pabor JUCLMITINHBI (MOAYJISI) M OCHAIIEHHOCTh
Vuebnas aynutopust Ne 322C mist mpoBeeHUs 3aHSATUN
JEKIIMOHHOI'O TUIIA

1 Jlexmmm VYuebnast mebenb, nocka — 1 mT.,, odkpaH - 1 mmr.,

npoektop - 1 1T, HOyrOyk - 1 mrT., HaOopsI
TEMATHYECKHUX CIIAHJI0B.

VYuebnas nadoparopus Ne 430C
VYuebHast U crnenuaaIu3upoBaHHas MeOelb, KOMIUIEKTHI
2 JlaGopatopHble paboThl  [1abopaTopHOro 000pynOBaHMs, J1a00paTOPHOM MOCYABI U
HaOOPBI PEaKTHBOB.

VYuebnas naboparopust Ne 439C

VYuebHast U crnenuain3upoBaHHAs MeOeNb, KOMIUICKTHI
iTabopaTopHOro 000pynOoBaHMs, Ja00pATOPHOI MOCYABI U
HaOOPBI PEaKTHBOB.



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

[ 'pyninoBsie
(MHAMBUYaJIbHBIC)
KOHCYJIbTAIUH,

Vuebnas aynuropust Ne 416 11 TpoBEeICHUS TPYIITOBBIX
Y MH/IMBUyalbHBIX KOHCYIbTAIUMA

VYyeOHas meOenb.

VYuebnas aynuropust Ne 426 11 IpOBEICHUS TPYIITOBBIX
Y MHIMBUYaJbHbBIX KOHCYJIbTAIIUNA

VYyeOnas me0eb.

Texylmui KOHTPOJIb,

VYuebnas ayautopus Ne 413 misa nmpoBeeHUs TEKYIIETO
KOHTPOJISI U IPOMEXKYTOUYHOU aTTeCTallun

MPOMEKYTOUHAS YyeOHas meOenb.
aTTecTauus Vuebnas ayautopusi Ne 426 11 npoBeeHUS TEKYILETO
KOHTPOJISI U POMEXKYTOUHOM aTTecTalluu
VYuebuas mebenp.
[Tomemenust st camocrosTenbHON padboTer Ne 108 C,
Ne 109 C.
CamocrosrenbHas OcHamieHsl KOMITBIOTEPHOU TEXHUKOU c
pabora BO3MOXXHOCTBIO  TMOAKIIIOUEHUS K cetu «HTepHeT,

MPOrpaMMoOi SKPAHHOTO YBEIUYCHHUS M OOECICUEHBI
JIOCTYIIOM B JJIEKTPOHHYIO UH(OPMAITIOHHO-
0o0pa3oBaTeIbHYIO0 Cpely YHUBEPCUTETA.




