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

1.1 llean ocBOeHUS TUCHHUILIHHDBI

ChopmupoBaTh IICIOCTHOCTh BOCIPHUATHSA XHMHH, II0Ka3aTh €€ TECHYIO CBS3b C
KUZHEJCATCIIbHOCThIO OMOJOTMYECKUX CHUCTEM, PACKPBITh XUMHUYECKHE M (U3UKO-XUMHUYECKHE
ACICKThI MPEBPAIICHUN MOJIEKyJIa — KJIeTKa — OHMOJIOrHYecKas cucteMa. BakHbIM 11 OHOJIOTOB
SBIIIETCS. O0y4eHUE TPAMOTHOMY BOCIPHUATHIO XUMHUYECKUX SIBICHUN B MHUpE, B TOM 4YHCIE B
OMOJIOTHYECKHX OOBEKTaX, IMOITOMY OCHOBHOE BHHUMAaHHUE YJEICHO OTOOpY caMbIX OOIIUX M
MPUHIIMITAATHFHO BOKHBIX 3aKOHOMEPHOCTEH B MMPOTEKAHHUH TPOIIECCOB B XUMUYECKUX CHCTEMaX, B
YCTAHOBJICHHMHM CBSI3€H MEXy COCTABOM, CTPOCHHEM U CBOMCTBAMHM BEIICCTR.

1.2 3agauu AUCHUILIMHEI

ChopmupoBaTh IIEIOCTHOCTh BOCTIPHUATHS XHMHH, I[I0Ka3aTh €€ TECHYI0 CBSI3b C
JKU3HEACSITCIIBHOCTRIO OMOJIOTMUECKUX CHCTEM, PACKPBITh XUMHYECKHE U (U3HKO-XUMHYECKHE
ACTEKThI TIPEBPAIICHUI MOJIEKyJia — KJIeTKa — OuoJiorndeckas cucrteMa. BakHbIM i1t OMOJIOTOB
ABIIETCS OOy4eHHE TPaMOTHOMY BOCIHPHUATHIO XHMHUYECKUX SIBICHUI B MHUpE, B TOM 4YHCIE B
OMOJIOTHYECKUX OOBEKTaX, MOITOMY OCHOBHOE BHHMAaHHUE YJIEICHO OTOOPY CambIX OOIIUX H
MIPUHIUITNATILHO BAXXHBIX 3aKOHOMEPHOCTEH B IMTPOTEKAHUH MPOIIECCOB B XUMHYECKHX CUCTEMaX, B
YCTaHOBJICHHUH CBSI3€H MEXy COCTaBOM, CTPOCHHEM U CBOMCTBAMHU BELIECTB.

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

Jucuummuna "Xumus" otHocutcs K 6a3zoBoil yactu bioka 1 "ucuurmumzbsl (Moxynan)"
yuyeOHoro miaHa. J{ias OCBOEHHUS IUCLMIUIMHBI, OOydarolMecs NPUMEHSIOT 3HaHUS, YMEHUs,
c(OpPMUPOBAHHBIE B XOJ€ M3YyUEHUS IUCLUUIUIMH MaT€MaTU4YeCKOr0o M €CTECTBEHHOHAYYHOTO
uKia. Menonb3ytoT 3HaHus (GU3MKH, XUMUH, MAaTEMAaTUKU B 00beMe CpeIHe LIKOJIBI.

3HaHMsl, IPUOOPETEHHBIE TP OCBOCHUU KypCa, MOTYT OBbITh MCIOJIb30BaHbl PU U3y4YEHUU
TaKUX JUCLUIUIMH KaK OMOXUMHUS, TOYBOBEICHUE, MUKPOOHOJIOTHS, SKOJIOTUS] PACTEHUH.

1.4 TlepeyeHb NJAHMPYEMBIX pe3yJbTATOB O0y4YeHHs] MO AUCHHUILVIMHE (MOIY.JI0),
COOTHECEHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI

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



Ne Nunexe |ConeprkaHue B pe3ynbrate u3ydeHus: yaeOHOW AMCHUTUINHBI
[.I. |[KOMIIET |[KOMIIETeHIMH (Wi e€  (0Oydarouuecs T0JKHBI
CHIIMA  [4aCTH) 3HATh YMETh BJIa/IETh

1. OK-7 CIIOCOOHOCTBIO K OCHOBHBIE PaGorats ¢ HaBbIKAMU
CaMOOpraHU3alNH U dbyHIaMEHTAIBH  [OMOJUOTECYHBIMU  [pabOTHI C
caM0o00pa30BaHUIO bIC pa3eIib KaTaJoraMH, DIICKTPOHHBIM U

XUMUH, pedepaTuBHBIMU  [KaTajoraMu,
COBPEMEHHBIE PKypHaJIaMH, MOVCKOM B
METO/IbI MEepPUOANYECKUMH  [MHTEPHETE,
KOJIMYECTBEHHO M [M3AaHUSAMU, MPUMEHEHUEM
00paboTKn caiiTaMu OCHOBHBIX
uH(MOpMaIun HAyYHBIX CTaTeil. [BaKOHOB

Haxoauts B byHIameHTan

MHTEpHETE bHBIX

HEO00XO0TUMYIO pa3aenoB XUMUU

MH(pOpMaLMI0 N0  [IpH

BBHIOPAHHOM 00CYKIeHUU

TEeMaTHKe, MOJTYYESHHBIX

peliaTth pe3yIbTaTOB

CaMOCTOSITEITEHO

MCCIIeIOBATEIbCK

We 3a/1a4H, JIeIaTh

BBIBOJIBI. YMETh-

COIIOCTaBIIATh U

AHAITM3UPOBATh

MOJTy4YCHHBIC

ITaHHBIE,

(bopMyIupoBaTh

poOIeMbl,

COCTaBJIATh IUIaH

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 DKCIIEPUMEHTA,  PKCIEPUMEHT, mprueMaMu
rpPaMOTHOCTh ¥ 0a30BBIE [paBUIIa MPOTHO3UPOBATh  [M3MEPECHHS
3HaHUSAB 00JaCTH 0€30MacHOCTH NPH [pe3yIbTaThl (u3nUecKux
XHUMHH; TIPOTHO3HPOBATHPAOOTE B DKCTICPUMEHTA, BEJIMYHH C
MOCJIEICTBHS CBOCH XMMUYECKOH AHATM3UPOBATh U 3aJJaHHOU

mabopaTopun, MHTEPIPETHPOBATH [TOYHOCTBIO,




No Nunexc Coneprxanue B pesynbrare
I 1; KOMIICT |KOMIICTECHIIMH (MK | HM3y4eHUs Y4eOHOM TUCIUILTUHBI 00yJaromuecs JOMKHbI
| eHIUA e€ Jyactun)
3HATh yMeTh BJIaJIeTh
npodeccuoHadb- | METOJbI MOJTy4EeHHBIC npueMamu
HOM KayeCTBEHHOTO OKCIEPUMEHTAIIbH | U3MEPEHUs
JeSITEIbHOCTH, KOHTPOJIS bI€ PE3yJbTaTHI, AHAJTMTUYECKOTO
HECTH XUMHYECKUX OIICHUBATH CUTHasa
OTBETCTBEHHOCTh | MPOIECCOB, METOMBI | APPEKTHBHOCTD HaBBIKAMH
3a CBOM PEIICHUsSI | KOJUYECTBEHHOTO 9KCIEPUMEHTAIb- | paOOTHI HA
XHUMHUYECKOTO HBIX METO/IOB, npudopax
aHaJm3a, BBIOMpATh METOJ] | MHTEpIpETaluu
¢busnveckue UCCIICIOBAHUS, IKCIEPUMEHTAITh-
METO/IBI METOJTUKY 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 IHCHHIUIHHBI

2.1 Pacnipenesienne TPYI0EMKOCTH TUCHHUILIHHBI 110 BUAaM padoT
OO6riias TPYI0EMKOCTh AUCIUTUTHHBI cocTaBisier 9 3au.eq. (324 vaca), X pacnpeeneHue
10 BUJaM padoT MPeACTABICHO B Tabumiie (0151 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
3aHATHUS JIEKIIMOHHOTO TUIIA 64 18 14 18 14
JlabopaTopHbie 3aHATHUS 80 18 28 18 16
3aHATHS CEMUHAPCKOTO THIIA (CEMUHAPBI,
NIPAKTUYECKUE 3aHSTHS) i ) ) ) )
HNnas koHTaKTHasi padora:
KonTtpoins camocrositrensHoi pabotsl (KCP) 16 4 4 4 4
[Tpomesxyrounas arrectarus (MKP) 0,9 03 1]102 |02 0,2
CamocrosiTeibHasi padoTa, B TOM YHcJIe:
[TpopaboTtka yaeOHOTO (TEOPETUIECKOr0) MaTepraa 88,8 20 17 22 | 29,8
[ToaroToBKa K TEKYIIEeMy KOHTPOJIIO 47,6 21 | 88 | 9,8 8
KoHTpo.ib: 26,7 | 26,7
[ToAroToBKa K SK3aMEeHY 26,7 |26,76,
OO0mas Tpy10eMKOCTh | Yac. 324 108 | 72 72 72

B TOM YK CJIe KOHTAKTHasl 160,9 | 40,3 | 46,2 | 40,2 | 34,2

3a4. eff 9 3 2 2 2




2.1

CTpyKTypa AUCUMIJIUHBI:

Pacnipenenenue  BumoB

JUCHUILUINHEI.

y4eOHOM  paboThI

n HX

TPYAOEMKOCTH 11O pasaciaM

Paznenbl (Tembl) AMCHMIUIMHEI, H3y4aeMble B 1 cemectpe (012 cmyodenmos ODO)

KonuyecTBo yacoB
Ne Haumenoanue pasnenos (Tem) Aymuatopuas | Bueaynuropn
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 — mpakrtuueckue 3aHsatus / cemuHapsJIP —
naboparopusie 3ansaTusi, CPC — camocrosiTenbHas paboTa CTyAeHTa

Pasenbl qUCHMIUIMHBI, H3y4aeMble BO 2 cemectpe (0 cmydenmos ODO)

KomndgecTBo yacoB

Ne HaunmenoBanue pazzenoB AyuTOpHas 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- IllaTense.
[IporonuTHueckas TEOpHS.
5 4 2 2
bydepHble pacTBOpBHL.
6 Peakuum komruiekcooOpa3oBaHus U 8.8 5 4 28
OKHCJIUTEIbHO-BOCCTAHOBUTEIIHHBIC
v [Tpo6ooTdop. MeTponorndeckre 10 5 4 4
OCHOBBI XMMHYECKOTO aHAJIN32
8 | TuTpumeTpHUYEeCKHii aHATTU3. 20 2 12 6
9 | [ToTeHIMOMETPUYECKHE METO Il AHAJIN3A 10 2 4 4
10 | CnekTpocKONMYECKHE METObI aHAIN3A. 10 2 4 4
Umozo no ducuuniune: 67,8 | 14 28 25,8

[Mpumeuanue: JI — nekumu, [13 — npakrtudeckue 3anHsatust / cemuHapsel, JIP —
naboparopusie 3aHsATus, CPC — camocTosTenbHas paboTa CTyAeHTa

Pasnenbl (Tembl) IUCIUIUTNHBI, HU3ydaemble B 3 cemectpe (02 cmyodenmos ODO)

HanmeHnoBanue pa3enon

KoJimyecTBO 4acoB

Bcero

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




1 2 3 4 5 6 7
11. BBeneHue B OpraHnyecKyo XUMHIO. 11 4 2 3)
(OCHOBHBIE TIOHATHS
12. 'Yri1eBonoposl 13 4 4 3)
13. Criupthl U PEHOITBI 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 3amsatus /[ cemunHapel, JIP  —

naboparopusie 3aHsaTHi, CPC — camocTosTensHast paboTta cTyeHTa

Pasnenbl (TeMbl) AMCHUMILINHEI, u3ydaeMble B 4 cemectpe (0 cmyodenmos ODO)

KonunuectBo yacos
Ne | HaumeHoBanue pa3zienos (Tem) Aymuropras Breaymirophas
Bcero pabota pabota
JI 113 JIP CPC
1 2 3 4 5 6 7
18. Honnble paBHOBECHS 1 OOMEHHBIE 17 4 ) 4 9
pEaKliy B pacTBOpax.
19 OKUCIUTENTHHO-BOCCTAHOBHUTEIBHBIC 15 5 ) 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 CTyJAeHTa.
2.3 Coneprxanue pa3iesioB (TeM) IMCHUUILIHHBI:
2.3.1 3aHATHHA JEKIMOHHOTO THIIA
Ne HaumenoBanue Conepxanme paszena (Temsi) dopma TEeKyIIEero
paszzena (TeMbl) KOHTPOJIS
1 2 3 4
1. TepMonnHamuueckue CUCTEMBI.

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

BuyTpeHHsis1 sHeprust CcHUCTEeMbI, padoTa,
rerota. [lepBblif 3aKOH TEPMOJIMHAMUKH.
TermnoTel MOpoOLECCOB MPU  MOCTOSHHOM
00bEME W TIPU TIOCTOSIHHOM JIaBJICHHH.
OHTanpNus. ODK30- M SHIOTEPMHUYECKUE
peakiuu. TepMOXUMHUYECKHE YpaBHEHHUS.
3axoH I'ecca. Ciaencrsusa n3 3akoHa I'ecca.
CraHgapTHble COCTOSIHUS M CTaHJIAPTHBIE
TErIoThl 00pa3oBaHusl BellecTB. Btopoi

3aKOH TEPMOANHAMUKH. OHTponusL.
CaMonpou3BOJIbHBIE U HEeCcaMo-
TIPOM3BOJIHEBIE IIPOLIECCHI. DaKTOpHI,
CIOCOOCTBYIOIIME POCTY SHTponuu. Tpetuit
BaKOH TEPMOIMHAMUKH. N3obapHo-

M30TEPMUYECKUM  TOTeHIMal  (dHeprus
I'u606ca).

YcTHBIT onpoc




HamnpaBnenue mnpoTeKkaHusi XUMHUYECKUX
peakuuid. [lonsite cpemHell WU MCTUHHOU
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 Appenunyca.

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 W TeTEPOreHHbIE CHUCTEMBI.
@a3pl. Bunel pactBopoB. PacTtBopuMOCTS.
CriocoObl  BBIpaXKEHHUS  KOHIICHTpAIMH
pactBopoB. MneanbHble ©  peajbHbIE
pactBopbl. ConbBarauus. PacTBopeHne kak
¢u3nKo-XxMMUYeCKnui mporecc. TeroBsie
a3 dexTh mporecca PacTBOPCHUS.
Kpucramioruaparsl. IIpomexxyTouHoe
MOJIOKEHUE PACTBOPOB MEK/Y BELIECTBAMU
U CMEeCSMHU. 3aBUCHUMOCTb PAaCTBOPUMOCTH
OT TeMmIepaTypbl M  JIaBJIEHUs.  3aKOH
I'enpu. Huddysus. Ocmoc. 3akon Bant-
l'odda. 3akon Paynst u cnenctBus u3 Hero.
KomnuraruBHele CBONCTBA pacTBOPOB H
TpaHMIIBl UX TpUMeHeHus. 30ToHnYeckuii
K02 (ppuIneHT. Ponp ocMoca B
OMOJOTUYECKHX CHCTeMax W B MEIUIMHE.
['mnoToHuueckre W THNEPTOHUYECKUE
pactBOpbl.  ['eTeporeHHble  paBHOBECHUS
"ocagok-pactBop". [IponsBenenue

PacTBOPUMOCTH. PactBopumMocTh
TPYIHOPACTBOPUMBIX AIIEKTPOJIUTOB.
VYcnoBusi ocaxaeHus: TPyAHOPACTBOPUMBIX
BEIIECTB M MX pacTBopeHus. KoHKypeHIus
3a o0muii MoH. ['anbBaHUYECKHI DIIEMEHT
(Cu-Zn). 5JIC raapBaHMYECKOTO JIEMEHTA.

[TpaBuna 3amnucu ralbBaHUYECKUX
DJICMCHTOB. OT1inuns TaJIbBAHNYCCKOT' O
JJIeMEHTa oT ANEKTPOJIU3HON
sueriku.Pabora, SHEPTUS I'n606ca,
KOHCTaHTa PaBHOBECHUS PEIOKC- PEaKIui.
Onpenenenue HaMpaBJICHUSA

CaMOIIPOU3BOJIBHOTO IMPOTCKAHUA PEAOKC-

MIPOIIECCOB.

YcTHBII onpoc




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

Xumuyeckoe  paBHoBecue.  KoHcCTaHTBI
XMMHUYECKOTO paBHOBecUsl. BripakeHue
JUIsL KOHCTAaHT PaBHOBECHS B CIIyyae IOMO-
U TETEPOreHHbIX pPaBHOBECHM. 3aKOH
JEHCTBYIOIINX Macc. Cwmerenue
XUMHUYECKOro paBHoBecus. [lpuniun Jle-
[Tarense. Binsaue TEMIIEPaTypBhl,
JABJICHUS W KOHIEHTpAI[MM pPEareHTOB Ha
XMMHUYECKOE PaBHOBECHUE.

YcTHBIN onpoc

[Tporonuruueckas
teopust. bydepnsie
pacTBOPBI.

Oo6mme CBEJICHHS 0 pacTBopax.
PactBopumocts. BoaHble U HEBOAHbBIE
pacTBopuTenu. XuMUYecKas (TUapaTHasi)
teopusi  pactBopoB  JI.M.Menneneena.
I'unpatsl, coabBaThl, KPUCTAIOTUAPATHI.
Nonnoe COCTOSIHHE  3JEMEHTOB B
pacTBopax. CaoiicTBa BOJIbI KaK
pactBoputens.  CrocoObl  BBIpa)KEHUS
KOHIEHTpaluu pacTtBopoB. CuibHble U
ciabple AIEKTPOIUTHI. 3aKOH pa30aBICHUS
OcBainpga. Komnounnsie pacTBOPHI.
KomnongHoe cocrosHMe B NIPUPOIHBIX
cucreMax.  ASpO30JbHBIE  3arpsS3HEHUS
OKpyxaromen cpensl. lIporosmrnyeckas
TeopHUs (Teopust Bpencrena-Jloypn).
PaBHoBecue B cucreme  Kkucinora - —
COTPSI’KEHHOE OCHOBAHHME U PACTBOPHUTEIb.
KoHcTaHTa KHCIOTHOCTM M OCHOBHOCTH.
KucnotHele ¥ OCHOBHBIE  CBOMCTBa
pacTBopUTENEH aBTOIIPOTOJIN3A.
Bonopoansiit IOKAa3aTeb. Bimsinue
MPUPOJBI PACTBOPUTENSE HA CHITY KHCIOTBI
u ocHoBaHus. bydepHble pacTBOpH U UX
CBOMCTBA. Pacuer pH Oy¢epHbIX
pactBopoB. bydepnas emxocts. Tumsl
OydepHbIX cHCTEM, HUX Ha3HaY€HUE B
ananuse. Koncranra

YcTHBI onpoc

Peaximm
KOMIUTIEKCO0Opa30BaHUs
H OKUCJIUTEILHO-
BOCCTaHOBUTEJLHBIE
peaKIuu.

Knaccudukanms KOMIIJIEKCHBIX
COCTUHECHUM. PaBHOBecusa peaxkuui
KOMILIIEKCOOOpa30BaHus. Crynenuatoe
KOMILIEKCOOOpa3oBaHue. KoHcTaHTbl
YyCTOMYMBOCTU (CTyHeHYaTble U 0OIIue).
(OCHOBHBIE THITBI COEMHEHUH, 00pa3yeMbIX
C y4Y4acCTHEM OpraHUYECKHUX pPEarcHTOB.
XenaTsl, BHyTPUKOMIUIEKCHBIE COETUHEHUS.
OKHCIIUTENBHO- BOCCTaHOBUTEJbHBIN
IMOTEHLIUAI. YpaBHeHue HepHcra.
CtangapTHBIN U pOpMalIbHBIN MOTEHINAIIBI.
CBsi3p  KOHCTaHTBl ~ paBHOBECHA  CO
CTaH/IapTHBIMU " (hopMaTbHBIMH
MOTEHLIMATIaMH.

YcTHBIN onpoc




Hanpasnenue OKHUCIIUTENBHO-
BOCCTAHOBUTENIBHOM peakuuu. DaxTopsl,
BIUSIIOLIME Ha HaIpaBlieHUE
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX
peaknuit  (PH, komIiekcooOpa3oBaHue,
oOpa3zoBaHue MaJIOPAaCTBOPHMBIX
COCTMHCHMI ).

[Tpo6ooTbOp.
Mertponoruueckue
OCHOBBI XUMHYECKOT'O
aHaM3a

[IpenacraBuTenbHOCT, TPOOBI; TIpoda H
00BEKT aHanmu3a; nmpoda M METOJ| aHAIN3a.
Ot60p po0 TOMOT'€HHOTO u
reTepOreHHOro COCTaBa. CrniocoOsr
MOJly4eHUs] cpenHed MpoObl  TBEPIBIX,
KUJKUX W Ta3000pa3HBIX  BEIIECTB;
yCTPOWCTBA U MPUEMBI, UCIIOIb3yEeMbIE MTPU
9TOM; TepBUYHAs 00paboTKa M XpaHEHHE
po0; aosupyroiue ycrpoiicta. [lotepu u
3arpsi3HEHHs Ipu TpoOooTOope. XpaHeHHe
mpoOsl. OCHOBHBIE CIIOCOOBI  TMEpeBOJA
nmpo6sl B (GopMy, HEOOXOIUMYIO  JUIS
naHHOrO BUAa aHanu3a. CrocoObl OIEHKH
MPaBUIBHOCTH: UCIIOJIb30BaHHE
CTaHJIapPTHBIX O0OpPAa3IOB, METOA J00aBOK,
METO/T BapbUPOBAHUS HaBECOK,
COMOCTaBIIEHUE C JIPYTUMH METOJaMH.
Knaccudukanus mnorpemHocreli aHaausa.
CucremaTHueckue u ClTy4aifHbIe
norpemHocTy. [lorpenHocT  OTAENBHBIX
CTaguii XUMU4ecKoro aHamu3a. OCHOBHBIC
XapaKTepPUCTUKU MeToa aHanm3a:
MPaBWIBHOCTh M BOCIIPOU3BOIUMOCTD,
KOX(h(UIIMEHT YyBCTBUTEIBHOCTH, MPEAe
OOHAPYKECHUS, HUKHSIS U BEPXHSIS TPAHUIIBI

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

pacrnpeneneHusl ClydyalHbIX OIIMOOK, t-
pacrpenenenus.  Cpennee,  aucnepcus,
CTaHJAPTHOE OTKJIOHEHHE.

YcrHbIl onpoc,

TutpumeTpuyecKuii
aHaJIu3.

CymHocts  TuTpuMerpuu. TpedoBanus,
MpEeAbSBIISIEMbIE K peakuusm B
TAUTPUMETPUYECKOM aHanuse. [lepBuuHbIe
CTaHJIapThl, TPEOOBAHUS, TIPEIbSIBIIEMbIE K
HUM. DOukcaHaibl. BTOpuyHbIE CTaHIAPTHI.
Kpussie TutpoBanusa. Ckayok TUTPOBaHMS.
Touka SKBUBAJICHTHOCTH Y KOHEYHAs TOYKA
TUTpoBaHus. M3mepurenbHas nocyna.

VYeTHBII onpoc




Brruucnenus B TUTPUMETPUUECKOM
aHan3e. Kpussie TUTPOBAHUS.
TurpoBaHue CHIBHOW KHCIOTHl CHJIbHBIM|
OCHOBaHHMEM (WM HA000pOT); ciaboi
KHUCJIOThl CHWJIBHBIM OCHOBAHHMEM; CJIab0ro
OCHOBAHMUS CHJIBHOM KHCIOTOW. PaKTOpBI,
BIMSIOIIME  HAa  CKAYOK  TUTPOBAHUS
(BIMSHUE BETMYMHBI KOHCTAHT KUCIOTHOCTH|
WM OCHOBHOCTHM, KOHIEHTPALUU KHCJIOT|
MM OCHOBAHMM TeMIepaTrypbl M HOHHOU
cuibl). CrmocoObl  OOHApY)KEHHS TOYKH

PKBUBAJICHTHOCTH. Kucnotrno-ocHOBHBIE
MHMKATOPHI. WuTepBan nepexoa
WHJIMKaTOpa. Bri6op WHJUKATOpa.
KoMIIeKCOHOMETpUYECKOE ~ TUTPOBAHHE.
MeTajutoXpOMHBIE

MHMKATOPHI. OKUCTUTENBHO-

BOCCTAaHOBUTEJIbHOE THUTpoBaHue. Kpusbie
OKHCIINTEIILHO-BOCCTAHOBUTCIIFHOTO
mutpoBaHus. CriocoObl ONPEACICHUS TOUKH
SKBUBAJIEHTHOCTU. [lepMaHranaromerpus.
HMonomerpust

HOTGHHI/IOMeTpI/I‘leCKI/IC
METO/JbI aHAJIN3a

O0mas XapaKTEPUCTHKA
PIEKTPOXUMUYECKUX METO/JIOB.
Knaccudukanus 3JEKTPOXUMUYECKHUX
METOIOB. DNeKTpOXUMHUYECKasi  IIeIb
(staeiikn). THAMKATOPHBIN AJIEKTPO 1
PIIEKTPOL CpaBHCHHUS. [Ipsimas
rnoreHuuomeTpus. 3mepenue noreHuuania.
OOpatumble U HeoOpaTUMBbIe
OKUCJINTEIbHO-BOCCTAHOBUTEIILHBIE
cucteMbl. VIHOUKaTOpHBIE  AJIEKTPOJBI.
HMonometpus. Knaccudukanus
MOHOCEIEKTUBHBIX AIIEKTPO/IOB.
CTeKJIIHHBIE AJIEKTpOAbl. MeTamndecKkue
piexTpobl. KoadduimeHnt cenekTuBHOCTH,
BpeMs oTkiuka. HMonomerpus u pH-
METpUsl, MX MPAKTUYECKOE NPUMEHEHHE.
[loTeHIMOMETPUYECKOE TUTPOBAHNUE.

VYeTHBII onpoc




CHeKTpOoCKONMYecKue
METO/IbI aHAIN3A.

CriekTp AJIEKTPOMAarHUTHOTO U3TY4YEeHMUS,
€ro  OCHOBHBIE  XapaKTePUCTUKH U
crocoObl HMX BbIpaKeHHs (AJTUHA BOJIHBI,
4acToTa,  BOJIHOBOE  YHCJIO,  IOTOK
U3ITy4YeHHUS, WHTEHCUBHOCTb ).
Ynerpaduorneronas, BHUIUMAs u
nH(ppakpacHas obmacTu CIIeKTpa.
Knaccudukarus CHEKTPOCKOITMYECKUX
METO/JIOB. CriekTpbl MOJIEKYIL.
[IpencrapiieHUe MOJHON YHEPTHUH MOJIEKYI
KaK CyMMBbI JIGKTPOHHOH, KoJjiebaTenbHOI

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

crocoObl X BbIpakeHusi. 3akoH byrepa-
Jlambepta-bepa, ero maremaTHueckoe
BBIpaKCHHE. Bennuunsl,
XapaKTEpU3YOIIHe MOTJIOLLIEHUE.
Mousipablii - KO3 PHUIMEHT TOTJIOMICHUSI.
OnTHueckas IIOTHOCTh. BwiOop ycmoBwii
u3Mepenust noryonieaus (A,  pacTBop

CpaBHEHM) U HOCTPOEHUS
IpagyupoOBOYHOTO rpaguxa.
CnextpodoTomMeTpryuecKuii METO[
aHaJm3a. CriocoOsr OTIpeIeIICHHS
KOHILICHTpAIHi BEILIECTB.
DOTOZIEKTPOKOJIOPUMETPBI 51
CHEKTPO()OTOMETPHI. [Ipumenenue
CHEKTPOPOTOMETPHH.

YceTHBII onpoc

10.

Bgenenue B
OpPraHNYECKYIO
xuMur0. OCHOBHBIE
MTOHATHSA

IIpeamer oprannyeckon xumun. Teopus
xuMudeckoro ctpoeHust A. M. Bytneposa.
N3omepuda. CtpoeHue atoma yriepoza.
I'uOpunuzanus. 'eomerpust opraHM4eCKUx
MOJIEKYIL.

OnekTpoHHbIe 3¢ deKThl. TUIbI peakiuii B
OpPraHWYECKOW XUMHUU. THIIBI YacTHII.
Hyxneoduns! u anexrpodpuinsl. Kuciaorsl u
ocHoBanus bpéucrena u JIsrouca.

Kontponbnas
pabota




11.

Kiaccuduxkarnus yriaeBogopoios.
Homenkiatypa opraHn4eckux
coenuHeHnil. Ankagpl. Peakiuu

PaIMKaIbHOTO 3aMEIICHUS. AJIKCHBI. KonTtponbHas
VI IeBOIOPOIBE I'eomeTpuyeckast n3oMepust aIKEHOB. pabora

AJIKVHBI U JUCHBI: CTPOCHUE, PU3UICCKHEC

CBOICTBa, CIOCOOBI MOJIy4YEHUs U

peaKUMOHHasl CIOCOOHOCTb. APEHBI.

Apomatnunocts. [IpaBuna opuenTanuu

IIPH APOMATUIECKOM DJIEKTPOOUIHHOM

3aMEUICHUH.

12. [Tonsitue o cnuprax. Gusnueckue Kontponbnas
CrmpTs! 1 eHOMBI CBOWCTBA, 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. KonTponbHast
KapOoHoBble KUCIOTHl  |DH3HUYECKHE CBOUCTBA, CIIOCOOBI pabota, yCTHBII
Y WX TPOU3BOJIHBIC MOJIYYCHHS ¥ PEaKIIMOHHAs CIIOCOOHOCTh orpoc

KHCIIOT.

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

Turs! cTpyKTYypHI OenKa.

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

17. Teopus PIEKTPOIUTUUECKON AMCCOLMALIAN

NonHnble paBHOBECHS U
OOMEHHBIE PEaKI1U B
pacTBOpax.

U ee OCHOBHbIe mnonoxenusa. CrerneHp
JTACCOIIAALINH. CunpHple W cJa0ble
anekTponuthl. MoHHas cuna pacTBopa.

AKTUBHOCTH. 3akoH [lebas-Xtokkens. Ponb
3JIEKTPOJIUTOB B IPOLIECCE
JXu3HeaeaTenpbHocTu. Koncranra
JTUCCOIMAINK. 3aKOH pa30aBiIeHUS
OctBanbaa. Jluccoruanus BOJIBIL.
HNonHOE mpou3sBeneHue BOIBI.
Bonopoansiit nokazarens. MHTEpBasb
3HaueHu pH nus sxuakocren
opranusMma. IIporomutuueckas Teopwus.
[IporonuTtrueckre paBHOBECHUS B
pactBopax. Amdonutel. MOHHBII
ruaponu3. KoHcranta rumposnusa.
KoHkypeHTHBIE peakiuy B pacTBOpax
anekTpoautoB. Pacuer pH kucnor,
OCHOBAHUHU U COJICH.

VYceTHBIT onpoc




18. |OxucnurensHo- OKUCIUTENHHO-BOCCTAHOBUTEIBHBIE YcrHbIl onpoc
BOCCTaHOBUTEJIEHBIE peakuuu (OBP). Penokc-cucremsl. Oc-
peakuuu. Penokc- "oBHEIe TUNEI OBP.
CHCTEMBIL.
19. D eKTPOTHBL CranaapTHBIA SJEKTPOJHBIN MOTEHIMAT H| Y CTHBIA OMPOC
P (akTOpbl Ha HEro BIUSIONIWE. YpaBHEHHE
MOTEHIIN AT .
Hepucra. Bogopoanbliii 37€KTpO/I.
20. HNonooOmenHbIe MeMOpaHbl.| Y CTHBIH onpoc
Honoobmennoe o
buonornueckue MeMOpaHbl UX YCTPOWUCTBO
paBHOBecHE
Y POJIb B )KHBOM OpraHH3ME.
2.3.2 3aHsATHSA CEMHUHAPCKOI0 TUIIA
3aHATUS CEMUHAPCKOTO TUIA HE MPEAYCMOTPEHBI.
2.3.3 JlaGopaTopHble 3aHATHS
Haumenosanue dopma TeKyLIEro
No Coneprxanue paszeina (TeMbI) p ym
pasnena (TeMbl) KOHTPOJIA
1 2 3 4
1. Onpenenenue TEmIOBBIX 3 dEKTOB Otuer o
DHepreTruka XUMHISCKUX . .
XUMHYCCKUX peaKIuii (TeroTel|  aGopaTopHOit
MPOIIECCOB ¥ ITyTH UX .
HelTpanu3auu, TeII0Thl THApaTaliN ). abote
IPOTEKAHHS. p
2. DIIEKTPOIUTAYECKAS JTUCCOIIHAIIHS. Otuer o
PactBopsl. Peakiuu B KucnotHo-ocHOBHBIE paBHOBeCHS B| JaOOPaTOPHOIA
BOJIHBIX PacTBOPAX. BOJHBIX pacTBOpax coseu. ['maponus pabote
cosieid. Onpenenenue pH.

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

KomrnekcHbie

COEMHEHHUSL.

4 J— Ornpenenenune KeCTKOCTH BOJBI OrTuer 110

METO/IOM KHCJIOTHO-OCHOBHOTO nabopaTopHOH

KOMIUIEKCOOOpa3oBaHus U
TUTPOBAHUS. pabore

OKHUCIIUTENBHO-

BOCCTAHOBUTEJIbHBIC

peaxIum.

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

TUTPOBAHUSL.

6 | Tutpumerpuyeckuii Onpenenenue o01IeH KEeCTKOCTH Otuer no

aHaJm3. BOJIbI METOJIOM nabopaTopHOM
KOMILJIEKCOHOMETPUYECKOTO pabote

TUTPOBaHMA.




7 [[Torenmmmometpuueckue  |Omnpexnenenue pH pacTBopos. Otuer o
METOBI aHAJIN3A [ToreHuMOMeTpHUUECKOE nabopaTopHOH
orpeziesIeHHe HUTPAT-MOHOB B pabote
IPUPOAHBIX BOJAX.
8 |CIeKTpOCKOIMYECKre CnekrpodoromeTpruueckoe Otuer o
METO/IbI aHAITN3A. oTpeJielieHHe HUTPUT-UOHOB B nabopaTtopHoOn
MPUPOTHBIX BOJAX. pabote
JlaGopaTopHnas padora Ne 1. Otyer mo
YrieBonopoasl KauecTBeHHbI aHAIIN3 nabopaTropHoOn
OpPraHUYECKUX COECTUHEHUH. pabore,
YrieBogopoasl 3anmra
10 JlaboparopHuas pabota Ne 2. Otuer o
CrnupThl ¥ PEHOITBI CrupTsl, heHOIBI, KApOOHUIIBHBIC nabopaTopHOM
COCIMHEHHS pabore,
11|KapOonunpHble JIaGoparopnas padora Ne 2. Oruer no
COEIMHEHUS Cruptsbl, peHobl, KapOOHUIbHBIE nabopaTopHoOn
COETMHEHMUSI pabore,
3aIuTa
nabopaTopHOH
paboThI
12|KapGonoBsie kucnotel 1 | JlabopaTtopnas pabora Ne 3. Oruer no
UX MPOU3BOIHBIC Kap6oHoBbIE KUCIIOTHI U X nabopaTopHoOH
MIPOU3BOIHBIC pabore,
3ammTa
nabopaTopHOH
paboThI
13| AMUHOKHUCITOTBI, OETTKU JlaGoparopHas paboTta Ne 4. AMuHBHI, Otuer no
aAMHMHOKUCIIOTHI, OCJIKU. YTIIEBO/BL.. nabopaTtopHon
pabore,
3aImra
nabopaTopHOH
paloThI
14|VYrneBoast JlaGoparopHas paboTta Ne 4. AMuHBHI, Otuer no
aMUHOKHCIIOTBI, O€JIKHU. YTIIEBOIbI. nabopaTtopHon
pabore,
3ammra
nabopaTopHOH
paloThI
15onHbIe paBHOBECUS U [ToTeHIIMOMETpHYECKOE  TUTPOBaHUE Ortuer o
0OMEHHBIE PEaKITIH B CHUJIBHBIX " cma0bIx KHCIIOT.| JTabopaTOpHOM
pacTBopax. Onpenenenue of1ero pabote
16|OxucnurensHo- N3ydyenue xonedaTenbHON peaKiiuu Oruer 110
BOCCTaHOBHTEIbHBIE nabopaTtopHon
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 nabopaTopHoOr
pabore

2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX PadoT (IPOEKTOB)
KypcoBbie paboThl HE IPETyCMOTPEHEI.

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

[TepeueHp y4eOHO-METOUIECKOTO OOECTICUCHUS
No HawnmenoBanue paszziena JVCIUTUTAHBI T10 BBITOJTHEHUIO CAMOCTOSITEIEHOW Pa0OThI
- (Tembl)
1 2 3
1. IIpopabotka yueOHOTO MeToauvecKkre peKOMEHIAlMN K OpTaHu3aliK ayAUTOPHON
(TEOpETHYECKOro) 1 BHEAYTUTOPHOM (CaMOCTOSITENbHOM) pabOTHI CTYACHTOB:
Marepuaia metoanyeckue ykazanus / coct. T.I1. Cropoxkenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jlo3za. — Kpacnoznap:
Ky6anckuii roc. yu-t, 2018. 89 c.

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

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

padot pecypc]: yuae6. mocobue / B.1. Tepenus [u ap.]. — DneKTpoH.

3 [IloaroroBka K TEKyIemMy MeToauueckre peKOMEHIallui K OpraHu3aliy ay AUTOPHON
KOHTPOJIIO 1 BHEAYJIUTOPHOH (CaMOCTOSATEIbHOM) pabOTHI CTY/IEHTOB:
Metoauueckue ykazanus / coct. T.I1. Croposxxenko, T.b.
[Tounnok, A.B. becnanos, H.B. Jlo3za. — KpacHognap:
Ky6aHnckuii roc. yH-1, 2018. 89 c.

VY4ebHo-MeToANYEeCKHe MaTepHalbl JJIsi CAMOCTOSITENbHOW PabOThl OOydaroLMXCsl U3
YUCJIa WHBAJIWJIOB M JIMIl C OTPAaHUYEHHBIMH BO3MOXXHOCTAMU 3710poBbsi  (OB3)
NPEOCTABIAIOTCS B (OPMax, aJalTUPOBAHHBIX K OTPAHUYEHHUSIM HX 37I0POBbSI U BOCTIPUSATHUS
nH(popMaIuu:

Jlist mun ¢ HapyILIeHUsIMU 3pEHUS:

—B Ne4aTHON (hopMe yBETMUEHHBIM HIpU(TOM,

—B (opMe 3IIEKTPOHHOTO JIOKYMEHTa,

Jlig nun ¢ HapyIEeHUsIMH CITyXa:

— B IIeYaTHOM (opme,

— B (hopMe IIEKTPOHHOT O IOKYMEHTA.

Jlig 1 ¢ HapyIeHUs MU OIIOPHO-ABUTaTENIBHOTO arapara:

— B me4JatHoil popme,

— B (hopme 31eKTPOHHOT O JOKYMEHTA,

JlaHHBIN TepeyeHb MOXET ObITh KOHKPETH3UPOBAaH B 3aBUCHMOCTH OT KOHTHHIEHTa
o0ydJaroImmxcs


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

3. Ob6pa3oBaTe/bHbIe TEXHOJIOTHHI

OOpazoBaTenpHbIE TEXHOJOTHH: METOJ NPOOJEMHOTO U3JIOXKEHHUS MaTepuania, Kak
JIEKTOPOM, TaK U CTYJIEHTaMH; CaMOCTOATEIbHOE YTEHUE CTYACHTaMU Y4eOHO-METOIUYECKON U
CIIPAaBOYHON JUTEpaTypbl M TOCIEAYIOMICH CBOOOIHOW JMCKYCCHM I0 OCBOCHHOMY WMH
Marepuaiy. Hcnoinb3oBanue, WUTIOCTPATUBHBIX ~ BHJICOMATEPUAIOB € [OMOLIBIO
MYyJIbTUMEIUHHOTO 00O0pynOBaHMs. TEXHOJIOTMU JIMYHOCTHO-OPUEHTUPOBAHHOTO OOYyYEeHHS,
MO3BOJISIIONLINE CO3/1aBaTh MHIMBUIyalIbHbIE 00pa30BaTEIbHbIE TEXHOIOTHH.

[IepeuncrienHbie 00pa30BaTEIbHBIEC TEXHOIOTUN PEATH3YIOTCS:

- TpU YTCHUU JIEKIIMM C UCHOJIb30BAaHHUEM MYJIbTUMEIUNUHBIX MPE3CHTAlUN U
JIEMOHCTPALMOHHOI0 SKCIIEPUMEHTA;

-  TpU AUanoroBoil (opme MpOBEACHUS JIEKIMOHHBIX 3aHSATHH C HCIOJIb30BAHHEM
JJIEMEHTOB  NPAKTHUYECKUX  3aHATHM, TOCTAHOBKOM H  pEIIeHHEM MpPOOJIEMHBIX H
CUTYalIMOHHBIX 3a/I1aHUM;

- npu MIPOBEJICHUH 1a00paTOPHBIX pabot BKJIFOYAOIINX rIy0OKYIO
CaMOCTOSITETIFHYIO MPOPAOOTKY TEOPETUUYECKOTO MaTepualia, U3yueHHUEe METOIUKU MPOBEICHHUS
paboThI U IIIAHUPOBAHUSI SKCIIEPUMEHTA.

Jns nuu ¢ OrpaHUYEHHBIMH BO3MOYKHOCTSIMH 370POBbS MPEIYyCMOTPEHA OpraHu3alus
KOHCYJIBTALlUW C UCIIOJIb30BAHUEM 3JIEKTPOHHOU MOYTHI.

Bun zanarusa (JI,  Mcnonb3yeMble akTUBHBIE U KomnuectBo
Cemectp [1P, JIP) MHTEPAKTHBHBIC 00pa30BaTEIbHBIC  [4aCOB
TEXHOJIOTMHU
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
MOJTOTOBKH K y4EOHBIM 3aHATHIM

toro: 14

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

4.1.1 Bonpocsl AJis1 YCTHOTO Onpoca
Bonpocsl 1J11 YCTHOT0 onpoca K TeMe « JHepreTuka XuMHYeCKHUX MPOIEcCOB U MyTH
HX»

1. UYro n3ydaeT HayKa Te€pMOAMHAMUKA?

2. KakoBbI OCHOBHBIE TIOHATHS, OTIPEIEIICHUS TEPMOIUHAMHUKH?

3. Cohopmynupyiite | 3aKOH TepMOAMHAMHMKHN U JalTe €ro MareMaTHYecKoe
BbIpaxkeHue. [loueMy OH UMeeT HECKOIbKO (POPMYITUPOBOK?

4. Yro u3ydaeT TepMOXUMUS?

S. Uro HazbIBaeTcs TEIIOBBIM 3 dexToM Xumudeckoi peakuuu? B kakux
€/IMHUIIaX OH BBIpaXkaercs?

6. JaiiTe onpeneneHus 3HA0- U SK30TEPMUUECKUM PEAKIUSIM.

7. JlaiiTe onpeieeHle MOHATHIO «OHTATBITHY.

8. UTto moHMMArOT MOJ TEIIOTOM (dHTanbIuel) o0pa3oBaHHS CIOKHOTO
BeuiecTa’

9. UTo mOHMMAIOT MO/ CTaHAAPTHOW TEIUIOTOW (PHTajbIueil) oOpazoBaHUs



CJI0KHOTO BelecTsa’?

10. Jlnst dero HeoOXOAMMBI TAaOJMUIBI CTaHAAPTHBIX TEPMOIUHAMUYECKUX
BesieunH (AH 95, AG®208, AS®298) pa3IMUHBIX BEIIECTB?

11. Cdopmynupyiite 3akoH ['ecca.

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

13. Kaxkosa hopmyna 2-ro cnenctBust u3 3akoHa ['ecca?

14. KakoBbl 0OCOOCHHOCTH 3amMCH TEPMOAMHAMHYECKOTO ypaBHEHUS
peakuuu?

15. [Tonstue o |l 3axoHe TEpMOAMHAMUKH.

16. JlaliTe oIpelneneHne CaMOINpPOU3BOJIIBHBIM U HECaMOIIPOU3BOJIbHBIM
IIpOLIECCaM.

17. [losicuure mnoHsATHE <«OHTponus». Kak wu3MeHseTcss HSHTponus mpu
Iepexo/ie TBEPIOTo BEUIECTBA B KUAKOE U ra3000pa3Hoe?

18. Urto onpenensier n3obapHo-n3oTepMudeckuii moreHnuan AG g (3HEPTUs
I'n606ca)?

19. Kakum o00pa3oM BBIYHCIAIOT HW3MEHEHHE HW300apHO-U30TEPMHUECKOTO
noreHuuana (3Hepruu ['nd6ca) B pe3ynbrare XUMUYECKON peaKkuu:
a) B CTaHIAPTHBIX YCIOBUSIX (AG®298);
0) IpU TeMIIeparype, OTianyaroleiics ot cranaaptaoi (AG°t)?

20. Kak onpenenstoT cCkopocTb XUMHUYECKON peakuu?

21. B uem omiinume NOHATHI «CpeTHeN» U «MCTUHHOMW» CKOPOCTH PEaKIUii?

22. KakoBa pazMepHOCTb CKOPOCTH XUMUYECKOH peakiuu?

23. [IpuBenute (GOPMYIUPOBKY OCHOBHOI'O 3aKOHa XHUMHUYECKOH KHHETUKU
(3aKOH IEHCTBUS Macc).

24, KakoB u3n4ecKkuii CMbICII KOHCTAHTbI CKOPOCTH XUMUYECKOH peakiuu?

25. Kakue ¢akTops! BIMSIOT HA CKOPOCTh XUMHUECKON peakuun?

26. KakoBa 3aBHCUMOCTb CKOPOCTH XMUMHYECKOH peakuuu OT TeMIlepaTyphl?
Coopmynupyiire nmpasuino Bant-I'odda.

21. Uro mpencraBnsier coOOW TeMIepaTypHbIi KOA(POHUIMEHT CKOpOCTU
peaknuu? B kakux mnpenenax oH U3MEHSETCS?

28. Karanns. 'oMOreHHBII 1 reTepOreHHbI KaTaius.

29. KakoBbl nipesicTaBieHust 0 MexaHu3Me Katanuza’?

30. Kakue BemectBa Has3piBatoT KaTanuzaTopamu? C Kakod LeIbl0 HX
UCTIONB3YIOT B XUMUYECKUX PEAKIUIX?

31 Kakue BerecTa Ha3pIBalOT IPOMOTOPAMU M MHTMOMTOpaMu Katanu3a?

32. B yem pasnuna mexxay HeoOpaTUMbIMU U 0OpatuMbIMU peakuusmu? Kakue
pEaKILUK Ha3bIBAIOT 0OPATUMBIMU?

33. UYto Ha3bIBaeTCs COCTOSIHUEM XUMHYECKoro paBHOBecHs? [Ipexpararorcs m
XMUMUYECKUE PEAKLIUH B COCTOSIHUN PaBHOBECHS?

34. Kakumu  ¢axktopamm  XapakTepH3yeTcsl  COCTOSHHE  XHMHYECKOTO
paBHOBeCHsI?

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

36. CoopmynupyiiTe 3akoH JAefcTBHS Macc Uil OOpaTUMOM XMMHYECKOMH
peakIuu.

37. KakoB ¢Qu3nueckuii CMBICT KOHCTaHTBl XUMHUYECKOro paBHOBecHs? OT

KaKHMX (aKkTOpOB OHA 3aBUCHUT?
38. Coopmynupyiite npasuio Jle Hlarense.
39. KaxoBo BimsiHME KaTannu3aTopa Ha paBHOBECHYIO CHCTEMY?

Bonpocs! 1151 yeTHoro onpoca no teme «Pacrsopsl. Peakiuu B BOIHBIX pacTBOpax»

1. I'omorennsile u  rereporeHHble  cucteMbl. @Das3pl.  Buael  pacTBOpOB.
PacTBOopuMOCTS.



2. Uro HazpIBaeTCs KOHIEHTpauuedl pactBopa? J[laiite omnpeneneHue MOHATHIO
«pacTBOpbl». Kakne KOMIIOHEHTHI pacTBOpa CYMTAIOTCS pacTBOpUTeneM?  PacTBOpeHHBIM
BEILIECTBOM?

3. ConpBaranmsi. PactBopeHne kak (U3MKO-XUMHUYECKHH Mporecc. TeroBbie
3¢ (deKTH mporecca PaCTBOPCHHMSI.

4. Jaiite ompeneneHue TMOHATHSIM — «MaccoBasl — JIOJI», «MOJIbHasg  JIOJIS»
pacTBOPEHHOr0 BeulecTBa. UTo Takoe MOJIIPHOCTb, MOJISIIbHOCTh, HOPMAJIbHOCTh pacTBOpa’?

5. TemoBbie 3¢ dexTs nporecca pacTBOpEHUS. Kpucrannoruapartsi.
[TpomexyTouHOE MOJI0KEHHUE PACTBOPOB MEXK/Ty BEIIECTBAMH U CMECSIMHU.

6. 3aBUCHUMOCTh PAacCTBOPUMOCTH OT TEMIEpaTypbl M JaBieHUA. 3akoH ['eHpu.
Huddyszusa. Ocmoc. 3akon Baut-I'ododa.

7. Yem oTnuyaercs JaBl€HHE I[apa pacTBopa OT JaBJIEHUS IIapa YHCTOTO

pactBoputens? [lpuBenure paznuuHbie GOPMYIUPOBKU 3aKoHA Payns m ero mMaremarmyeckue
BBIPAKEHUS.

8. B uem oTiinune TemrepaTyp KUIIEHHUS M 3aMEp3aHUsl pAaCTBOPOB HEAJIEKTPOJIIMTOB
OT TeX K€ BEJIMYMH ISl YUCThIX PACTBOPHUTENECH (HEIIEKTPOIUTOB)?

9. [ToueMy pacTBOpBI KHCJIOT, OCHOBaHWMW, COJEH HE MNOMYUHSIOTCS 3aKOHAMHU
UJealbHbIX PACTBOPOB?

10. JaiiTe ompenelnieHUE HIIEKTPOIUTHYEOCKOM  nucconuanuu. KakoB MexaHU3M
3JIEKTPOJINTUYECKON JUCCOLMALINU?

11. Urto npeacTaBiIsiFoT co00i aM(pOTEpHBIC MIEKTPOJIUTHI (aMPOIIUTHI)?

12. Kakue »5eKTponnThl OTHOCSTCS K CHIBHBIM, a Kakue — K crnadbiM? OT Kakux

¢dakTopoB oHa 3aBUCUT? UTO Ha3bIBaeTCsA CTENEHBIO AMCCONMANMH dJeKTposuta? OT Kakux
(bakTOpoB OHA 3aBUCHUT?

13. B kakmx ciydasx peaknuu oOMeHa B pacTBOpax 3JEKTPOIUTOB IMPOTEKAOT
HPAaKTUYECKU 10 KOHLA?

14. Uro Takoe BomopoaHbli noka3atenb? Kak ero Bbruncisator? Kak ¢ nomompo pH
XapakTepu3yeTcsl peaklus pacTBopa: a) Kucias; 0) HelTpanbHas; B) LieaoyHas?

15. IIporonutndeckas teopus. [IpoTonuTnyeckne paBHOBECHS B pacTBOpax.

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

17. PacTBOpUMOCTh  TPYZHOPACTBOPUMBIX 3JEKTPOIMTOB. YCIOBUS OCAXKICHHS
TPYAHOPACTBOPUMBIX BEILIECTB U UX PACTBOPEHMSL.

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

ANIEKTPOOTPHULIATEILHOCTEY», «CTENEHb OKHUCIEHMs». Kak pacCUMTHIBAIOT CTENEHb OKUCIEHUS
AJIEMEHTOB B HEUTpaIbHOU Mosekyne? B cioxHoMm none?

19. Kaxkue peakuuy Ha3bIBatOTCSI OKUCIUTENBbHO-BOccTaHOBUTENbHBIMU (OBP)? Uem onn
OTJIMYAIOTCSl OT JPYruxX TUMNOB peakuui? Ha kakue TUNBI MOAPA3AENAIOTCS OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHbIE pEaKIINH?

20. B yem cymHocTh TEOpUU OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX IPOLIECCOB?

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

22. Kak MEHSIOTCS CTENEHM OKMCIEHMS BOCCTAHOBMTENS M OKUCIHTENS B IPOLECCE
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX peakumii? Moxer I OKHUCIIUTEIBHO-
BOCCTaHOBMTEJIBHBIN ITPOLIECC MTPOTEKATh TOJIBKO MEXYy OKHUcauTensiMu? Tonbko Mexnay
BOCCTAHOBUTEISIMU ?

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

24, a) Ba)KHEUIIINE OKUCIUTENH;
25. 0) Ba)KHEMIINE BOCCTAHOBUTEJH.
26. HazoBuTe mo 5 TUNHYHBIX OKHUCIHUTEICH M BOCCTAHOBUTEJEH M3 YHCIIa

CJIOKHBIX BCIICCTB.



27. ChopmynupyiiTe METO JIEKTPOHHOTO OajlaHca.

28. Kak paccuuThIBalOTCSI SKBUBAJICHTHI U SKBUBAJICHTHBIE MACChl OKUCITUTEIS
M BOCCTAHOBHUTEIIS?

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

30. Uto HazbiBaeTca siekTpogoMm? Jlaiite omnpeaesieHue MOHATHIO «AJIEKTPOIHBIN
MOTEHIIAAIIY.

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

CTaHJAPTHBIM 3JIEKTPOAHBIM NoTeHIManoM? Kakue ycioBusi IPUHATHI B KAYECTBE CTaHAAPTHBIX?
Kakum 00pazoM BBIUUCIISIOT paBHOBECHBIH MTOTEHIMAN B YCIOBUSX, OTJIMYHBIX OT CTAHAAPTHBIX?
32. UYro npencrasisieT coOO0M rajlbBaHUUECKUM 2JIeMEHT?
33. Haiite onpenenenue DJIC raipBaHnyeckoro aneMenTa. Kakum o0pa3om BEIYUCIISIOT
O/1C B cTanapTHBIX yClIOBUAX? B HECTaHAAPTHBIX YCIOBUAX?

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

1. Xumuueckoe paBHOBECHE.

2. KOoHCTaHTBI XUMHYECKOTO PaBHOBECHUS.

3. KoOHCTaHTBI XWUMHYECKOTO PABHOBECHS, BBIPAXKEHHBIC dYepe3 KOHIICHTPAIIWH,
AKTUBHOCTH KOMIIOHEHTOB PAaBHOBECHOM CHCTEMBI, CBSA3b MEKY HUMHU.

4. BelpaxxeHue JUisi KOHCTAHT paBHOBECHs B CiIydae€ TOMO- M T€TE€pPOre€HHBIX
paBHOBECHH.

5. 3aK0oH JEHCTBYIOIIMX Macc.

6. CmeleHne XuMUYECKOTO PaBHOBECHS.

7. Ipunuun Jle-UlaTenbe.

8. BnmsHue TemmepaTyphl, AaBIE€HHS M KOHIIGHTPALlUM PEareéHTOB Ha XHWMHYECKOe
paBHOBeCHE.

9. 3aBUCUMOCTb KOHCTAHTBI XMMHUYECKOTO PABHOBECHS OT TEMIIEPATYPHI

Bonpocsl gis yctHoro ompoca no teme «IlIporosmTuueckasi teopusi. bBydepubie
pacTBOpbHD)

1. Kunkue pactBopel. CriocoObl BBIPAKEHHSI COCTaBa pacTBoOpa (MaccoBasi J0JI,
MOJIIpHAsl KOHIIGHTpAIlMsi, MOJIApHAs KOHIIGHTpAIMs SKBUBAJICHTa). OKBUBAJICHT, (HaKTop
OKBHUBAJICHTHOCTH.

2. OTKIIOHEHHsT pacTBOPOB OT HJI€AIBHOCTH, NpuU4MHBL [loHATHE 00 aKTHBHOCTH,
KO3 (UILIMEeHTEe aKTUBHOCTH, MOJIbHOU JIOJIH.
3. OnexkTponuTHyeckass Jaucconuanusd. Juccoumanus ci1albbIX  3JIEKTPOIUTOB.

KoHcTanTa nucconuanuu, CBsi3b CO CTEMEHBIO AUCCONMAIK (3aKkoH pa3daBieHus: OCTBAIbAA).
Jucconmarus Boabl. BogopoiHblil mokazares.

4, Pacuer pH pacTBOpoB CHIIBHBIX U CIA0BIX KUCIOT U OCHOBAHUH.

S. Bydepnsbie pactBopsl, npumepsl, pacuer pH, oobsicHenune OydepHoro aeicraus,
O0ydepHas emkocTh. BydepHble pacTBOPHI B JKUBBIX OpraHU3Max.

6. OcHOBHBIE ~ TOJIOKEHUS ~ NpOTOIUTHYecCKoW  Teopun  bpencrena-Jloypwu,

COIIPSKECHHBIC IMApbl KUCJIOT U OCHOBaHI/Iﬁ, IMPUMCHCHUEC K PpEaKIUAM B BOOHOM PAaCTBOPCE.

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

1. Kakasg peaknus Ha3bIBa€TCi OKHCIHMTEIBHO-BOCCTAHOBUTENBHOM? YUTO Takoe
OKHUCJIUTEh U BOCCTAHOBUTEND?
2. OKHUCIUTENbHO-BOCCTAHOBUTENBHBIA MOTSHIMA, YTO OH Xapakrepusyet? Jlaiite

ONpeACIICHUC CTAHAAPTHOMY H PCAJIbHOMY OKHCIWUTCIBHO-BOCCTAHOBUTCIIBHOMY IIOTCHIIHUAITY.
VkaxuTe B3aMOCBSI3b MCKIAY HUMMU. YPaBHeHI/Ie HepHCTa, OACHUTE CMBICI BXOOAIIHUX B HETO



BenuunH., Hanummure ypaBauenue HepHeTa utst conpsbkeHHbBIX penokc-map: MnOy/ Mn2+; Cr2072'
ICr3; Fe**/Fe?*.

3. Kaxkue CI)aKTOpLI BJIMAIOT Ha BCIWYMHY OKHUCIIHUTCIBbHO-BOCCTAHOBUTCIBHOI'O
noTeHuMana? Ykaxure BiusHue pH Ha BeIMUMHY 3JIEKTPOAHOTO NOTEHIHMANIA.

4, Uto Takoe ragpBaHHYECKUU 3JeMEHT? YCTpONCTBO rajbBaHUUYECKOTO 3JIEMEHTA,
MIPUMEPBL.

o. Pacuer KOHCTaHTHI paBHOBECHs pPeIOKC-peakiuu. Kakum o0pa3oM 1Mo BEIHYUHE

CTaHJApTHBIX MM pPEalIbHbIX MOTEHIMANOB U KOHCTaHTe paBHOBecHs (K;) MOXKHO cyauTs o
HarpaBJeHUU penokc peakuuu? Kak MOXHO M3MEHHUTh HANpPABICHUE OKUCIUTEIBHO-
BOCCTAHOBUTEILHOM peaKInu?

6. [Ipupona XuMUYECKOM CBSI3U B KOMIUIEKCHOM coeauHeHuu. [laiite onpenenenue
CICAYIOMUM TOHATHSAM: KOMIUICKCHOE COEAMHEHUE, KOOPJAMHAIMOHHOE YHWCJIO0, JEHTAaTHOCTh
JUTaHaa, MOHO- W TMOJUACHTATHBIC JIMTaHMAbI, XEJIATHOE COEAUHEHUE, BHYTPUKOMILJIEKCHOE
coenuHeHue. [IpuBeaure nmpuMepsl.

1. KonuyecTBeHHBIE XapaKTEPUCTUKU YCTOMYHMBOCTH KOMIUIEKCHBIX COCIMHEHHM.
TepMonnHaMuyeckas, peanbHasi U yCJIOBHAasi KOHCTaHThl YCTOMYMBOCTH.
8. @DakTOpPBI, BIUSAIOIINE HA YCTOWYNBOCTh KOMIUIEKCHBIX COCMHEHU.

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

1. OT16op TpoO TOMOTEHHOTO W TeTepOreHHOro cocraBa. CrmoOCOOBI TOyYeHUs
cpenHel mpoObl TBEPIBIX, KUAKUX M ra3000pa3Hbix BemecTB. OCHOBHBIE CIOCOOBI MepeBoja
poObI B hopMy, HEOOXOAUMYIO ISl JAHHOTO BUJIA aHAIIN3A.

2. MeTponoruueckeé OCHOBBI ~XMMHUYECKOro aHanu3a. CucremMaTH4ecKue Hu
ciydaiiHple norpemHocTH. OCHOBHBIE XapaKTEPUCTUKM METOJAa aHalu3a: MPaBWIBHOCTb U
BOCIPOU3BOAMMOCTh, KOA((PUIIMEHT YyBCTBUTENBHOCTH, Mpened OOHAapy>KEHUs, HIDKHAS U
BEPXHSS TPAaHUIBI OINpenesieMbIX coaepkanuil. Craructuueckas o0paboTKa pe3ysbTaToB
A3MEPEHUM.

3. Tutpumerpuueckui  aHamu3. KHCIIOTHO-OCHOBHOE  TuTpoBaHue. Kpuseie
TUTpOBaHUsA. BpiOOp nHAMKATOpA.

4. KommiekconoMerpuyeckoe TUTpoBaHue. MeTauiOnHIMKaTOpPHI.

S. OKHCIUTENBHO-BOCCTAHOBUTEIILHOE TUTPOBAHUE. IIepmanranaTomerpus.
HNonomerpus.

Bonpocsl a5 yerHoro onpoca k reme «IloreHunomerpuyeckue MeTOAbI AHAJIN32»

1. Obmas XapaKTEepUCTUKA JIEKTPOXUMUYECKUX METO/I0B aHanamnsa.
OnexkTpoxumMuueckue siuedku. [anpBaHuuyeckuit sneMeHT. 3MepurenbHble 3JEKTPOABI U
JJIEKTPOJBI CpaBHEHHsA. YeM OTINYaroTCsd M3MEPUTEIbHBIE JJIEKTPOAbI OT JJIEKTPOJIOB
CpPaBHEHUS; IPUBEANTE IPUMEPBL.

2. Merammuecke 3JIEKTpOJAbl MEPBOrO0 U BTOporo poxa. IlpuBenure mnpumepsl.
Hanumure ypaBHeHMs peakiyii, MPOTEKAIOUINX Ha XJIOPCEPEOPSHOM U cepeOpsIHOM 3JIEKTpoaax
U ypaBHeHMs HepHCTa, ONUCHIBAIOIIKE TIOTEHINUAIIBI OTUX DJIEKTPOIOB.

3. Knaccudukanys noHOCEIEeKTUBHBIX 3J€KTPOAO0B. CTEKIIIHHBIE 3JEKTPOIbI.

4. CymHocTs  MeTOAa mnpsiMoi  moreHIoMmeTpu. CrnocoObl  mepexoma  OT
AQHAIUTUYECKOTO CUTHAJIa K KOHLIEHTPALIUH.

5. [Torennomerpuueckoe TuTpoBaHue. CrocoObl OnpeneneHuss KOHEYHOM TOYKH

TUTPOBAHUA. B xakux KoopJuHaTax MOXHO IIOCTPOHUTH KPHUBYIO ITOTCHIHOMETPUUCCKOI'O

TUTPOBAHUA. Kaxkne QJICKTPOAbI HNPUMCHAKOT B Ka4YCCTBC H3MCPUTCIBHBIX H JJICKTPOAOB

CpaBHCHHA B METOAAaX KUCIOTHO-OCHOBHOT'O 1 OKHCIIUTCIbHO-BOCCTAHOBUTCIIBHOI'O TUTPOBAHUS.
6. HpI/IMCHCHI/Ie MNOTCHIIUOMETPHUICCKUX MCTOAOB JIsI aHAJIN3a IMOYBbI, BOABI.

BOHPOCLI IJISA YCTHOT'0 OImpoca K TeMe ((CHGKTpOCKOHI/I‘IeCKI/Ie METObI AaHAJIN3Aa)»



1. OcHOBHBIE THIBI B3aWMOJCHCTBHS BEIIECTBA C UW3IYyYCHHEM: JMUCCHS,
noriouieHue. Knaccudukanus cnekTpocKonu4eckKux MeTo/10B.

2. Cnektpsl atoMoB. OcHOBHblE H  BO30YXXJCHHBIE  COCTOSIHUS  aTOMOB.
DHepreruyeckue nepexozbl. CeKTpbl MOJIEKYIT; UX OCOOCHHOCTH.

3. BsammopelcTBHE ~ SJEKTPOMAarHMUTHOTO  M3JIYy4eHHS  C  BEUIECTBOM B
yiIbTparoeTOBOM W BUAMMOWM oOnacTsax cnekrpa. 3akoH byrepa — JlamGepra — bepa.
PazmepHocTh MossipHOTO KO3((HIIMEHTa TOrNIOmeH s, ero Guandeckuii cMbici. DakTopwl,
BIUSIOUIME HA MOJISIpHBIM Kod(duiueHT mnoriouieHus. CBsi3b aHATUTHUYECKOIO CHUTHAJIA C
KOHIICHTPALUEH OMpeesieMOro COeTMHEHHUS.

4. CrmocoOpl mepexoja OT AaHAJIUTUYECKOIO0 CHrHala K KOHILIEHTpauuu (MEeTon
IpagyupOBOYHOTO Tpaduka, METO ] 100aBOK).

5. CrnocoObl MOHOXpOMATH3AIMK 3JIEKTPOMAarHUTHOrO u3nydeHus. [IpuHuunuambHas
cxeMa (OTO3IEKTPOKOIOPUMETPA U CIIEKTPO(POTOMETPA.

6. IlpumeneHue criekTpohOTOMETPUH

Bomnpocs! st yctHOTO ompoca k pasjaeny 13

1. Kak MOXHO OmpeieIuTh CTPOCHHE CITUPTOB?

2. Kakum 00pazom MOKHO OOHAPYKUTh HAJIMYUE BOJBI B CIIUTPAX?

3. Hanmummre obpa3zoBanue riuieparta meau. [louemy Takue coeqUHEHHS Ha3bIBAIOTCS
XeJIaTHIMU?

4. HanummTe peakiuyuu OKUCIEHUS! CIIUPTOB.

5. CpaBHUTE KHCIIOTHBIE CBOWCTBA CIIUPTOB U (DEHOJIOB.

6. Kakue xauecTBeHHbIE peakiiny Ha eHOIbI BbI 3HaeTe?

7. Hannmmre peakunio HUTPOBaHUS (eHOIa.

Bomnpocer 11t ycTHOrO onpoca k pazzneny 14

1. Hanumure peakuuio cepeOpsiHOro 3epkaia. BeTynaror i B JaHHYIO peakLnio
keToHbl? KakuM erre crroco6oM MOTYT OBITH OKHCIICHBI aJIbICTHIbI?

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

3. Kakne xauecTBEHHBIE peaKIiK Ha alleTOH BBl 3HaeTe?

4. Peakuiuu, XapakTepHble JJI5 albAEeTHIHON Ipymbl?

5. CiocoObl MOTy4eHUsI KETOHOB?

Bomnpocs! 1y1s1 yctHOTO onpoca K pazaeny 15

1. Ctpoenue kapOOKCUIBHON TPYHIIbI U KapOOKCHIIaT-aHUOHA.

2.3aBHCHMOCTb CHJIBI KMCIIOTBI OT CTPYKTYpPbl OPraHUYECKOM MOJIEKYIIBI.

3. Peaknust srepuduranyuy u nepedTepruPpuKaIim.

4. Crioco0bl OJTy4eHHsI aMUI0B KapOOHOBBIX KUCIOT M UX CBOMCTBA.

5. PeakuronHast cCnocoOOHOCTh aHTUAPUJIOB U XJIOPAHTUIPUIOB KaPOOHOBBIX KHUCIIOT.

Bomnpocs! 1151 yctHOTO ompoca k pazgeny 17

1. Knaccuduxanus yrieBoaos.

2. Kompyaro-mierHast TayTOMEpHSL.

3. [Ipoexnonnsie popmynsl Purepa u Xeyopca.

4. Onuro- ¥ noyuvcaxapuisl

5. BoccranasnuBaroliye U He BOCCTaHABIIMBAIOIINE caxapa.
6. OCHOBHBIC peaKIInH, XapaKTEPHBIC JJIST YTIIEBOJIOB.

7. CriocoObl ruIpoIIH3a MoJIMcaxapuoB.

Bomnpocs! 1151 ycTHOTO ompoca K paszaeny 18



1. Kak mpoucxoauno pa3BUTHE MPEICTABICHUNW O CTPOCHHUHM PAcCTBOPOB 3JIEKTPOJIUTOB
(T.I'potryc, M.®apaneii, C.Appenuyc)?

2. IlosicHuTe OCHOBHBIE TIOJIOXKEHUSI TEOPUU AppeHHnyca.

3. Urto Takoe uaeanbHbIi pacTBOp?

Bomnpocsl q1s yctHOro onpoca Ne 19
4. ITpaBuiia 3a1IMCH OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUA?

Bomnpocs! 1151 yctHoro onpoca Ne 20

5. IIpaBuiia 3anucu rajJpBaHUYECKOrO J1eMEHTa?

6. YpaBuenue HepHcra /1t BOIOPOIHOTO 3JIEKTPOJIA.
7. YpaBuenue HepHcra 111 371€KTPOIOB MEPBOTO PoO/JIa.
8. YpaBuenue HepHcTa a1 371€KTpOI0B BTOPOTO POJA.
9. Ilpumep 351€KTPOAOB NIEPBOrO, BTOPOro poja?

10. Kakue emé€ Tumsl 3JIeKTPOJOB CYLIECTBYIOT?

Bomnpocs! qist yerHoro onpoca Ne 21

11. Yo Takoe MOHHBIH 0OMEH?

12. Yro takoe muddy3noHHBIN MOTSHIIAA?

13. Yro Takoe MeMOpaHHBII MOTEHIHAI?

14. Oprannueckue MeMOpaHbl: CTPYKTypa M (PyHKITUH.

Kpurepuu onieHKH yCTHOTO 0ONpoca

Kpurepun Ouenka YpoBeHnsb
1) nosmHOE pacKpbITHE BOIIPOCA; «OTJINYHO» | TIOBBIIIEH
2) yka3aHue TOYHBIX Ha3BaHUM U OIPEIEICHHUI; HBIN
3) npaBunpHas GOPMYIUPOBKA MOHATUN U KaTETOPUL; (mponBuH
4)  caMOCTOSITEIBHOCTh ~ OTBETa, YMEHHE  BBOJUTh WU YTBIN)
UCIIOJIb30BaTh COOCTBEHHBIE KJIACCU(PHUKAINK U KBATU(UKALIH, YPOBEHb

aHaM3UpoOBaTh W JleNaTh  COOCTBEHHBIE  BBIBOJBI IO
paccMaTpuBaeMou TeMe;

5) WucCHosib30BaHUE JOMOJHUTEIBHON JIMTEpaTypbl M HHBIX
MaTepHasoB U Jp.

1) HeEJOCTaTOYHO TONHOE, 10 MHEHHUIO IIPEroJaBaTels, | «XOpomoy» | 6a30BbIi
PacKpbITHE TEMBI, YPOBEHB
2) HecylIeCTBEHHblE OLIMOKM B ONPEICICHUU TOHATUH H
KaTeropudl W T. M., KapIAMHAJIBHO HE MEHSIOUIMX CYTh
U3JI0KEHHUS;

3) ucnosnp3oBaHKE ycTapeBIel yueOHOM IuTepaTypsl U APYrHX
UCTOYHUKOB.

1) orBeT oTpaxkaeT oOmlee HampaBlIeHHE W3JOXKCHUS | «YAOBJIETBO | IMOPOTOBBI
JCKIIMOHHOTO  MaTepHajla W  Marepuajia  COBPEMCHHBIX | PHUTCIBHO» | ¥ YPOBEHB
y4eOHHUKOB;

2) HaIWYHe JOCTATOYHOTO KOJIMYECTBA HECYMECCTBEHHBIX HWIIH

OHHOﬁ-HBYX CYIICCTBCHHBIX OIIIMOOK B OIIPCACIICHUU IMOHATUH U




KAaTeropuu U T. I1.;

3) ucnosap30BaHUE yCTapeBIIEH yuyeOHOM IUTEPaTyphl U IPYTUX
UCTOYHUKOB,;

4) HecmocoOHOCTH  OCBETUTh  MPOOJEMATHKY  y4eOHOM

JTUCIUTIIIUHBI U JIP.

4.1.2 KoHTpoJibHbIE padOTHI

KonTtpouabnas padora k pasaeny 10
BapuanTt 1
1. B 4eM 3aKit04aloTCsl OCHOBHBIE ITOJIOKCHUSI TEOPHH XUMHYECKOTO CTpoeHHs A. M.

Bbytneposa?
2. Ompepenute TUN TUOPUAM3AUHU YyKa3zaHHOro aroma. Kakyio KoHurypamuio oOH
nmeer?
/\
H;C——C——CH;4 /: - _ _
4 o=—Cc=—0 CHy—CH,—CHj

CH,
3. Kakue anextpoHHble 3(D(EKThl MposBisSeT yKkazaHHbIA atom (rpymma)? [lokaxure
nerictBre YQPEKTOB CTpPEIIKaMHU.

CHj
HsC——C——CF; CH;—CH=—CH—NO,
CH;
Jlaiite ompezneneHue M KpPaTKyK XapaKTEPUCTUKY H3BECTHBIM BaM AJIEKTPOHHBIM
s dexram.
Bapmuanr 2
1. B 4em 3akiro4aroTcsl OCHOBHBIE ITOJIOKEHHS TEOPUHM XMMHMUYECKOTO cTpoeHus A. M.
bytneposa?
2. Ompepenute TUN TUOPUAM3ALUUHU YyKa3aHHOro aroma. Kakyro KoH(uUrypamuio OH
umeer?
CHs
CH3_C_CH3
CHs

3. Kakue snexktpoHHble 3(PQeKThl NMposBISEeT yKazaHHbI atoMm (rpymnmna)? [lokaxure
nercTBre YPPEKTOB CTPEIKaAMHU.

OH Br

CH3_CH_CH3

JlaiiTe omnpeneneHre M KPaTKyr XapaKTEPUCTHUKY W3BECTHBIM BaM 3JIEKTPOHHBIM
apdexTam.



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

bytneposa?

2. Ompepenute THN TUOPUAM3AIUHM YKa3aHHOrO aroma. Kakyro KOHQUTYypaluio OH
nuMmeeT?

H,C——=C=—=CH, CHz—CH=—CH—CHj

N

3. Kakwue anexkTpoHHble 3 (hEeKThl MPOSBIsAET yKa3aHHBIM atoM (rpymma)? Ilokaxure

neiictBue 3 PEeKTOB CTPENKaAMH.
NO,

CH3;—CH,—MgBr

JlaliTe ompenercHUE M KPATKyK) XapaKTePUCTUKY HW3BECTHBIM BaM 3JIEKTPOHHBIM
s dexram.

Bapuanr 4

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

2. OmnpenenuTe TUN TUOpUAM3AaLUM YKazaHHOro artoma. Kakyioo KoH(Urypauuio OH
nmeer?

) ~ A

3. Kakue snextpoHHble 3()(eKThl MposBIsAeT yKazaHHbIH atom (rpymma)? Ilokaxure

neiicrBue 3¢h(pexkToB cTpenkamu.
CH,

CH3_CH2_CH2_F
Z[aﬁTe OIMPEACIICHUC H KPATKYIO XapaKTCPUCTHUKY MH3BCCTHBIM BaM JJICKTPOHHBIM

s dexTam.

KonTtpoabHnas pa6ora k pasaeny 11
[lepeuenp koMreTeHIUI (YaCTH KOMIETEHIIMH), IPOBEPSEMBIX OLIEHOUHBIM CPEICTBOM:
OK-7, OIIK-2

Bapuant Ne 1
1. HazoBuTe crneayromue COEqUHEHNS 10 CUCTEMAaTHYECKOM HOMEHKIIATYpE:



CH3 CH3

CHs HaC. H,C——CHj
HsC——C——CHj, /C:C< H3C—C:C—T—CH3
CHs H3C CH, CH, HsC CH,
2. N300pa3ure CTpYKTYpPhI COEAMHEHUN
p PYKTYp
3,5-numermiiokTad OyramueH-1,2 3,3-mudTmirekcun-1
reKCaMeTIIOEH30IT

3. [lomyunre HUTPOOESH30 U3 ALETUIICHA, HE TTOJIB3YACh APYTUMH OPTraHUYECKHUMHU pPeareHTaMu

H,0 2 H, Br,
CaC ——» A ——» B —» C

4, Pd hv

Brz

> ?

FeBry
S.
Bapuant Ne 2

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

CH
CHj CH,=CH CH, CHs
CH3—CH—CH—CH—CH;  CH3—CH—CH,—CH,—CH
CHs CHs CH,4 CH,4 CHs
2. 300pa3ute CTPYKTYphI COCAMHEHUIA:
2,5,8-TpuMeTHIIHOHAH UKIO0yTEH 3-MmeTmirekcaguen-1,5  m-

HUTPOITHIIOEH301
3. IlomyunTe GEH30J M3 STUIICHA, HE TIOJIB3YSCh IPYTHMHU OPTaHUYECKUMHU peareHTaMu

1200°C Caxr Cl,
CHy ——> A ———» B —» C
4 ‘3 H2 6500C A1C13
COOH
Brz
— ?

FeBr;
S.
Bapuant Ne 3

1. HazoBuTe crneayromue COeMHEHHs 10 CUCTEMAaTHYeCKOM HOMEHKIIAaType:



H3C

CH, CH, CHs CH;  cn
~ 3
chy ¢ ow,
CH, | CH=C—CH—CH—CH
CH, C CH,
~ / ~N e
CH; CH3 CHs

CH3

2. N3006pasuTte CTpyKTYpbhl COCTUHECHH:

2,2,3,4,4-teHTaMeTUIIIEHTaH nereH-1 3-MeTmn0yTuH-1 MeTa-
JTUU30TPONIIIOCH30T
3. MomyuuTeOyTaH U3 3TUIICHA, HE TIOJB3YSACh IPYTUMHU OPTAHUYECKUMU peareHTaMu
Na Pd H,0
CH;Bf ———> A ——» B ———» C
-2 HZ H 2+
4. g
CHs
Br2
—» ?
hv
5.
Bapuant Ne 4

1. HazoBuTte CJICAYIOUC COCANHCHUS 10 CHCTEMAaTHYECKOM HOMCHKIJIATYypeE:

CHj;

CH,

CHj
HsC CH CH
CH,—CH—CH, CH; CHs s e 2 Z\CH
| | | \CH c=—c CH/ 3 3
CHz CHz CHp,—CH,—CH, / G \
| CH;

CHs
CH3—CH,—CH,—CH,—CH,

2. N300pa3ute CTPyKTYpbI COEIMHEHHNA:

n300yTaH 3-MeTHII-5-U30MPONUTIOKTEH-2 nuKiorekcaauen-1,3 2,6-
TUHUTPOMETHIOCH30IT
3. [TomyuuTe 3TaH U3 MeTaHa, HE TOJIb3YSCh IPYTUMHU OPTaHUYECKUMU peareHTaMu
KOH Br, 2 KOH
CH3-CHyCHy—Br > A »B —C
" C,HsOH C,H;OH
NO,
HNO,
> ?

H,S0,

5.

KoutpoJabsHnas pa6ora k pazueay 12, 13

[lepeuenp koMIeTeHIMI (YaCTH KOMIETEHIIMH), TPOBEPSEMBIX OILIEHOYHBIM CPEJICTBOM:

OK-7, OIIK-2

Bapmuanr 1
1. laiiTe Ha3BaHUsI CIAEAYIOLIUM COEAUHEHUSAM:



CH;

OH
OH O\\ //O
CH3—CH——C—CHj, C—CH,—CH,—C o
H H
CH; CH
e CH,
2. N300pa3ute CTpyKTypHbIE (HOPMYIIbI COCAMHEHUI:
H-TENTaHOJI 3-TUPOKCHU-3-METUIINIEHTaHAIb
H-HATPOPEHOI 2,4-TUMEeTHIIIIUKIONCHTaHOH-3

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

Br, KOH CrO, 1.C4HsMgBr
CCHy —» A ——» B ———» C ———» D
hv H,0 pyridine 2.H,0
Bapuanr 2
1. JaiiTe Ha3BaHUS CICAYIOIIUM COCIUHEHHSIM:
O
OH OH CH; /
/ 4
CH3—C—CHj4 CH3—C—CH2—C\
H
Br CHj4 HsC
CoHs
2. N300pa3ute CTpyKTypHBbIE (HOPMYIIBI COSAMHEHUI:
sraHanon-1,2 OeH3aILIET U
M-OpombeHon [IUKJIONEHTaHOH

3. Ionyuute denon u3 6eHzona.
4. OcymecTBUTE LETOYKY MPEBPAIICHUI:

Cl, exc. NaOH CH;Br HNO;
C6H6 — » A — » B —m» C > D+E
A1C13 3500C
Bapmuanr 3

1. I[aﬁTe Ha3BaHUA CICAYIOIHUM COCANHCHUSAM:

OH c|;H3 o
() @[ T R
NG, H CH; O

2. 306pa3ute cTpyKTypHbIE POPMYJIIbI COETNHEHU!

nponeH-2-oin-1 4-nUKIONPONHIOYyTaHAb
n-MeTuiI(eHo MeTHII(EHUITKETOH

3. Ilonyuute OyTaHon-2 U3 H-OyTaHOMA.

4. OcylecTBUTE LIETIOYKY MPEBPALLIECHUN:



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

Bapmuanr 4
1. JlaiiTe Ha3BaHUSI CICAYIOIIUM COCAUHECHUSIM:
(0]

C
_CH_C|H o \©/ ©/ H3—C—CH,—CHjs

2. N300pa3ute CTPyKTypHBIC q)opMynLI COCIMHEHUI:

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

4. OCy1ecTBUTE LETIOYKY MPEBPAIICHUMN:

|| NaBH, H* iso-C3H,0H exc. HI
C —  » A —  » B —— » C ——» D
P 0 A
HsC CHj, A ,

KounrtpoJsbHas padora k pa3neay 14, 15
[lepeuens KOMIIETEHIMI (YACTH KOMIETEHIIMH), TPOBEPSEMBIX OILICHOYHBIM CPEJICTBOM:
OK-7, OIIK-2

Bapmuanr 1
1. Ha3oBuTe 1o cucteMaTH4ecKoi HOMEHKJIIAType:

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

LN \

CH,  OH CH;—CH,  OCHs NH, CHa

2. N300pa3ute CTPYKTYpHI CAEAYIOIUX COSTUHEHUH:

TpeT'6YTI/IJ'IaMI/IH; STUJIIPOIIAHOAT, O-aMHWHOT'CKCAHOBAS KHUCJIOTA, 6CH3OI/IJ'IXJ'IOpI/II[

Cl, NH3 CHl
3.CgHp — = A —» B —— > C
AICI4 0, T

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

Bapmuanr 2



1. Ha3oBuTe no cucreMarnuecko HOMEHKIIAType:

CH,—CH (o} HsC o 0o
C / N /
CH;—N C\ H3C—/C—C\ C
\CHZ—CH3 [¢] H,N OH O——C;Hs

2. N3006pa3ute CTpYKTYphI CIEAYIOLUIUX COeTUHEHUN:

reKCHUJIaleTarT; amup  2-XJ10pOCH30HHOW KHCIOTHI, 4-amMuHOOEH30MHAsg KHCIIOTA;
MeTWI(heHIITIaMUH
H,O, T SOCl, NH,
CH3COOC2H5 —_— > A ——» B —>» C
- C,HsOH -SO, -HCI

3. Kak usnpomnanosia moixy4uTh MPOMUINIPONAHOAT, HE UCTIONB3Ys APYTUX OPTaHUUYECKUX
peareHToB?

Bapuant 3

1. Ha3zoBuTe 110 CHCTEMaTHYECKOH HOMCHKIJIATYyp¢E:

0o
NH2_CHz_CHz_CH_CHz_CHz'COOH //
H,N OH HCOOCH; H,C—=C
CHs NH,

2. 3o0pasute CTpYKTYphI CIEAYIOLUIUX COSTUHEHUN:

3-aMHHOOYTaHOBAs KMCIIOTA; TUH3ONPONMIAMUH; AaleTWIXJIOPUI;, 3TUiIGopMuat

Clp 2 NH3 HCI

4, Kax w3 wmeraBepagenyunts TpumETunamus, He -Wow6hbsys npyrux opranmueckmx
peareHToB?

Bapmuanr 4

1. Ha3oBuTe 10 CHCTEMAaTHYECKOU HOMCHKIJIATYypE:

HoN
CH3 (o) O
N(CH3)3 COOH H,C—C——C CH3;—CH,—CH,—C
CHj O——CHs Cl

CHs;

2. V3o0pasute CTPYKTYphI CIEAYIONUX COSTUHECHUN:
TU(H-OyTWI)aMUH: TIUIHH;, aleTaMua; MPOMIINPONaHoaT



KMnO, PCl, is0-CH,OH
3. C,HOH ———» A ———» B ———» C
H* -HCI

4. Kak W3 9TaHoNa TOJYYUTh ALETHIXJIOPUA, HE UCIHOJIb3Ys JPYTrUX OPraHHUYEeCKUX
peareHToB?

Kpurepun onieHKH KOHTPOJIbHBIX padoT:

Kpurepun Ouenka YpoBeHb
[IpaBunbHO pemieHsl Bce TPU 3a7audl (B | «OTJIMYHO» HOBBIIICHHBIN
peLIeHUAX MOXET IIPUCYTCTBOBATh (IpoABUHYTHIN)
HEeOO0JIbIIIOE YNCIO HETOYHOCTEN, HE HOCSIIMX YPOBEHb

MPUHIUITHATIBLHOTO XapaKTepa).

[IpaBuwiibHO pelieHbl ABE 3aJaud, TPEThS | «XOPOIIO» 0a30BbIif ypOBEHb
3ajjaya pelleHa He MOJIHOCTBIO (B PEeLICHMSIX
MOJKET INPUCYTCTBOBAaTh HEOOJIBIIOE YHCIO
HETOYHOCTEH, HE HOCSIIIIUX
NPUHIUIHAIBHOTO XapaKTepa).

IIpaBunpHO pemeHsl TOJIBKO JIBE 3a/ayd, | «yJOBJIETBOPHUTEIBHO» IIOPOTOBBI YPOBEHb
TPEThsI HE PEIlIEHA IOJIHOCTHIO (B PEIICHUAX
MOYKET TPUCYTCTBOBATh HEOOJBIIOE YHCIO
HETOYHOCTEH, HE HOCSIIIIUX
IPUHIUIHAIBHOTO XapaKTepa).

HpaBI/IJ'ILHO peUIeHO MEHEC [ABYX 3a1a4 1100 «HCYHNOBJICTBOPUTCIIBHO» | MCHEC 50%, YPOBCHDb HE

HE pelleHa HU OJIHA. chopMupoBaH

4.1. 3 JIadbopaTopHbie padboThI

Cemectp 1

JlaboparopHasi padora Nel «OmnpeneneHue TermiaoBbX d(H(PEKTOB XUMHUUECKUX pPeaKIni
(TEemI0ThI HEUTpAIU3ALUY, TETIOTHI THAPATALIAHN )»

JlaboparopHast pabota Ne2 "DnexkTponutuueckas auccounuanus. KHcIOTHO-OCHOBHBIE
paBHOBECHsI B BOJIHBIX pacTBopax coneil. ['uaponus coneit. Onpenenenue pH".

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

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

Cemectp 2

JIaGoparopHas pabota Ne 1

B3BemuBanue 1 MaTeMaTu4eckasi 00padoTka pe3yIbTaTOB M3MeEPEHMIA.

B3BemuBanue, o6paboTka M NpeacTaBiIeHHE pe3yiabTaroB. Ha mepBom stame 1100010
M3MEpPEHUS] IPOBOAST CTaHJAPTHYIO MPOLEAYPY, COCTOSALIYIO B KOHTPOJE U UCKIIOYEHUH (TIPU
HE00XO0IMMOCTH) aJ/TMTUBHON U MYJIbTUIIIIMKATUBHOM CUCTEMAaTHUECKOW MOTPELIHOCTH.

Xon paboThI:

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

2. BxirouuTh aHaNIUTUYECKHUE BEChl IyTEM MOBOPOTAa pHIYAXKKA JUIS BKJIIOYEHHUS
(buKcaTopa U3MEPUTEIILHOTO MeXaHu3Ma. B 3ToM ciydyae ocBOOOXKIAIOTCS IJIEUYH BECOB, U OHU
YCTaHaBIIMBAIOTCA HAa U3MEPUTENbHOM npu3me. Vi3MepuTenbHbIi peiTep JoKeH ObITh BKIIOYEH,
Y IIKaJIa JOJHKHA OCBEIATHCS JTAMIIOYKOM.

3. YcTaHOBUTH HOJIb TOBOPOTOM IpuBojAa peirepa. [Ipociaeantp, 4Todbl Ha NpaBoOM
IUlede BECOB Ha IIKaJleé Pa3HOBECOB ObUIM BBICTABICHBI HYJIH. B 3TOM ciyyae HCKIIO4YaeTcs




aJINTUBHAS MTOTPELTHOCTD.

4. He BmIKITIOYAss BECOB, MOMECTUTh Ha mpaBoe Iuiedo Tpy3 10 Mr u3 marasmHa
pa3zHoBecoB. [Ipu 3ToM mIkana peidTepa NPUXOIUT B IBHIKEHHUE U JOJKHA OTKIOHUTHCS Ha 10 mr
C MOTrPEIIHOCTHIO, HE MPEBbIIIAIONIEH HEUCKIIOUEHHYI CUCTEMATUYECKYIO MTOIPEIIHOCTh BECOB,
KOTOPYIO OINPEAEIAIOT, UCII0JIb3Ysl MUHUMAJIbHOE JIEIIEHUE LIKabl peitepa. Ecnu npesbliaer,
TO 3TO CBHUJAETEJIBCTBYET O HAJIMYMHM MYJIbTUIUIMKATUBHOM MOTPEIIHOCTH. VckiatoueHue 3Tou
MOTPELIHOCTH IPOU3BOJAT, UCIIOJIb3Yysl BEPTUKAIBHBIA KOPPEKTUPYIOIIHUN IPY3UK, OTBEYAIOIUI
3a ko3¢ ¢unueHT ycuienus mkanbl. [Ipu ygaunoil koppekuuu yOuparoT pazHoBec 10 mr c
[IPaBOro IUie4a M MPOBEPSIOT HOJb IO pelTepy. B ciayuae cmemieHus HOJS HOBTOPSIOT
orepaiuu, MOCTENeHHO NMPUOINKASICH K JOMYCTUMOM MOTPEIIHOCTH.

5. IIpoBeneHne FOCTUPOBKM M TPAaLyMpPOBKHM LIKaAbl TEXHOXMMHYECKUX BecoB. Illkamy
BECOB TPaAyUPYIOT, HCTIOIB3Ys Habop pazHoBecoB 10-500 mr. [TomydaroT 4 TOUYKK 3aBUCUMOCTH
KOJIMYECTBA JEJICHUH Kbl OT Macchl. lloyaras mkany JMHEHHOHU, ONPENEISIIOT 3aBUCUMOCTh
yycia ACJIEHUM IIKaabl OT MAacChl C MOMOLIBIO METOJAa HAaUMEHbIIMX KBaAparoB. Mcmomb3ys
MIOJIyUEHHYIO 3aBUCHUMOCTb, ONPEIENIAIOT HEUCKIIOUEHHYIO CHCTEMATHYECKYIO IOTPEIIHOCTb
TEXHOXUMHYECKUX BECOB.

6. B3pemmBanue npeaMera HEM3BECTHOM MacChl Ha aHAJTUTHUECKUX U TEXHOXUMHUECKUX
Becax. [IpousBecTu B3BelIMBaHUE 5 pa3 HA AHATUTHUYECKUX M 3 pa3a Ha TEXHOXUMHUYECKHX
BECaX.

7. TlomydyeHHBIi MaccHB MJaHHBIX O00pa0OTaTh METPOJOTHYECKH, BKJIIOYAs, IPHU
HEOOXOIMMOCTH, W CTAaTHUCTHYECKYI0 OO0paOOTKYy Il BBIYMCICHUS CPEAHETO 3HAYCHUS,
mucnepceuun, CKO, mpomaxoB, onpezenenus KBaHTUIs CThIOJICHTa U HAX0XKACHHS a0COIIOTHOM U
OTHOCHUTEJIBHOM MOrPEIIHOCTH B3BELLIMBAHUS.

8. CpaBHUTBH CIy4yalHYIO MOIPEIIHOCTh C HEUCKIIOUEHHOW CHCTEeMATHYECKOW M MO
IIpaBUJIaM CJIOKEHUSI OIIMOOK IPEICTaBUTh PE3YJIbTaThl B3BELIMBAHUS.

9. IlpoBecTn MATHKpPAaTHOE B3BELIMBAHHME MPEIMETa HAa BBICOKOTOYHBIX 3JIEKTPOHHBIX
BECaX, ONPENCNIUTh JUCKPETHOCTb M HEHUCKIIOYEHHYIO CHCTEMAaTHYECKYK MOTPEIIHOCTb
nu(ppoBOM IMIKANBl JJIEKTPOHHBIX BecoB. (OpaboTaTh pe3ynbTaThl METPOJOTHYECKH U
IPEJICTAaBUTh PE3YNIbTAThl U3MEPEHUS.

10. ITpoBepuTh BOCIPOM3BOAUMOCTD PE3YJIbTATOB U3MEPEHUI.

JIaGoparopHas paboTta Ne2

3aBHCHMOCTb CKOPOCTHM XHMHYECKHX peaknuil 0T KOHLEHTPAUMHU BellecTB U OT
TeMIepaTyphbl.

CKopocTh NMpOTEKaHUs PEeaKUuu MEXIy pacTBOpaMHu THOCYyJb(ara HATpus U CEpPHOMN
KHUCTIOTHI TIPAKTHYECKH MOXHO OIpeNeInTh, (GUKCUPYS BpeMs OT Hadala CIMBAaHUS PacTBOPOB
peareHToB /10 Hayaia MOSBICHUS 0CaJKa cepbl (IOMYTHEHHS pacTBOpaA).

Na,S,03 + H,SO,4 — Na,SO,4 + H,O + SO, + S\[

a.) 3aBHCMMOCTh CKOPOCTH PeaKIuM OT KOHLIEHTPAlU¥ pearMpyroiimMx BemecTs. B
COOTBETCTBUM C JIaHHBIMU TaONUILI 1, B TpU TpaayHpoOBaHHBIC MPOOUpPKHU HaneiTe 1, 2 u 3 M
pactBopa THOCyNb(aTa HaTpus. 3aTeM B MIEPBYIO MPOOUPKY 100aBbTE 2MJI AUCTHILTUPOBAHHON
BOJIbI, & BO BTOPYIO | MJI BOJIBI.

Tabruya 1.

Howmep O6Bem, M YcnoBHas Bpems YcnosHas

poOUpKH Na,S,03 H,O KOHIIEHTpalus MOSABJICHUSA CKOpOCTH
Na»S,03, cephl, peaxuuu,
Cyen (1), ¢ (V=1hr),ct

1 1,0 2,0 1

2 2,0 1,0 2

3 3,0 - 3

Takum o0pa3oM, B Tpex mnpoOupkax OyayT HAXOAMTHCS PAacTBOPbI THOCYJb(aTa
pa3IMYHON KOHIEHTpalMu. B Kaxayio u3 mpoOHpok mooyepenHo o0aBbTe 1Mo 1 mil cepHOM



KHUCITIOTHI ¥ OTIPEICTUTE BpeMs 10 Hadanda MOMYTHEHHUS pacTBopa. Ha OCHOBaHMHU MOJy4EeHHBIX
JIAHHBIX 3aMOJIHATE Ta0muIy 1.

Ha ocHoOBaHWM TMOJNy4E€HHBIX JaHHBIX TOCTPOUTE TIpaduK 3aBUCUMOCTH CKOPOCTHU
peakuuu oT KoHIeHTparuu NaS;03 (1o ocu abcmuce — ycioBHas KOHIIGHTpalus THOCY Ibdara
Hatpusa Cy;, 10 OCH OpIMHAT — YCIOBHAas cKopocTh peakuuu V. Crenaiite BBIBOJ O
3aBUCUMOCTH CKOPOCTH PEAKIIUH OT KOHIIEHTPAIIMH THOCYJIb(aTa HaTPHS.

0.) 3aBHCHMOCTh CKOpPOCTH peakluu OT TeMmepatyphbl. [loBTOpHTEe TEpBYIO 4YacTh
SKCTIIEpUMEHTA U3 MYHKTA a), MPEIBAPUTEIBHO MOJAOTPEB MPOOUPKHU ¢ pacTBOpaMu THOCYIbpaTa
HaTpUs U CEPHOM KHUCIIOTHI IPUMEPHO HA 20°C B BomsiHO# Game. OTMeThbTE BpeMs 10 Hayajia
MTOMYTHCHHS.

Tabauya 2.
Howmep O6wem, M t, Bpewms 1o CkopocTb
omnbITa [Tpobupxka 1 [Tpobupka 2 °C IIOMYTHEHUS, | PEaKIUy,
Na,S,0; H,O H,SO, T, C V=1t
1 1 2 1
2 1 2 1

3amonaute Tabnumy 2. Jlanubie ombita Ne 1 (tabm. 2) mepeHecute u3 Tadm. Ne 1.
YkaxuTe TeMIeparypy, NpU KOTOPOHl MpOBOMMINCH ONbITHL. CraenaiiTe BBHIBOA O BIUSHUU
TEMIIEpaTypbl Ha CKOPOCTh XUMUYECKON PEAKLIUH.

JlaboparopHast pabora Ne3

IIpurorosJieHne pacTBOpPOB.

B TuTpumerpuueckoM aHanu3e MPUMEHSIIOT pPAacTBOPBl PEAareHTOB C H3BECTHOM
KOHIIEHTpaluei. DTH pacTBOPbI Ha3bIBAIOTCS CTaHAApTHBEIMU. CyIIECTBYeT HACKOIBKO CIIOCOO0B
IMPUTOTOBJICHUSA CTAHAAPTHBIX PAaCTBOPOB!

6. Ha ananuTmueckux Becax B3BEIIMBAIOT TOUYHYIO HABECKY COOTBETCTBYIOLIETO
BEIIIECTBA, PACTBOPSIOT €€ B MPEIBAPUTEIHLHO MTOJATOTOBICHHON MEPHOU KOJIO€ U T0BOAST 00BEM
pacTBOpa 10 METKU COOTBETCTBYIOLIUM PAaCTBOPUTENIEM. 3HAasi MACCy paCTBOPEHHOI0 BEUIECTBA U
00bEM TMOTYYEHHOTO PACTBOPA, MOKHO BBHIYHCIIUTH MOJIIPHYIO KOHIIEHTPAIUIO U TUTP pacTBOpa:

m Mu:u.rn:.] T:E [L]
) ,

[

B Mxp Fif LI -
O,Z[HaKO, ONMCAaHHBIA CHOCO6 MNPUMCHUM HAJICKO HE BCCTJa- €Tr0 HCJIb3d NPHUMCHATH IJIA

NpUTOTOBIICHHS pacTBOpoB Takux BerecTB kak HCI, NaOH u 1.1. Hanpumep, NaOH normnormiaer
u3 Boznyxa CO; 1 mapsl BOJBI, PU 3TOM €r0 Macca MEHSIETCs, IOATOMY KOJTMYECTBO THIPOKCH A
HATpPHS BO B3SITON HaBECKe HE OyJIET TOYHO U3BECTHO.

Takum oOpa3om, [Uisi TPUTOTOBIEHUS CTAHIAPTHBIX PACTBOPOB MOTYT  OBITh
HCIIOJIb30BaHbI BEIIECTBA, YAOBICTBOPSIONIUE PSTy TPEOOBAHUI:

- BEIIECTBO JOJKHO OBITh XUMHUYECKHM YHUCTBIM (HE JOJDKHO COJEpXKaTh
OCTOPOHHUX TpuMeceit 6oee 0,05-0,1%);

- COCTaB BENIECTBA JOJDKEH CTPOTO COOTBETCTBOBATH (opmyne (Hampumep,
KPUCTAIOTHAPATHI JIOJDKHBI COJIEPIKAaTh POBHO CTOJBKO BOJIBI, CKOJIBKO COOTBETCTBYET WX
(opmynam);

- BEIIECTBO JIOJDKHO OBITh YCTOHYHMBBIM IPU XPAaHEHWU W B TBEPJIOM BHIEC, U B
pacTtBope (He pasyiaratbCsi, He UCTIapATHCS, HE IMOTJIONMIATh BJIary 1 ra3sl U T.11.);

- KeNaTeNbHO, YTOOBl BEUIECTBA MMENIH JOCTATOYHO BBICOKYIO IKBHUBAJIECHTHYIO
Maccy JJis IPeIOTBPALEHUS 3HAYUTEIHLHOM MOTPEIIHOCTH MPHU B3BEITUBAHUY.

PacTBOpEbI, MPUTOTOBIIEHHBIC U3 BEIIECTB, COOTBETCTBYIONIUX YKA3aHHBIM TPEOOBAHUSM,
HA3BIBAIOTCS NEePEUUHBIMU CIAHOAPMHBIMU PACMBOPAMY W XaPaKTEPUIYIOTCS TOYHO M3BECTHOU
KOHIIeHTpauue. Eciym BemecTtBo MM HE YAOBJIETBOPSET, TO TAKOW pPAacTBOP Ha3bIBAIOT
BMOPUYHLIM ~ CIMAHOApMHbIM  pacmeopom. Ero TOTOBIAT cHadana MPUOIU3UTETHHOU
KOHIICHTPAIIUH, a 3aT€M OTTHTPOBBIBAIOT IMEPBUYHBIM CTaHJIAPTHBIM BEIIECTBOM M BBIYUCIISFOT




TOYHYIO KOHIICHTPAIIMIO TIPUTOTOBJICHHOTO PacTBOpa (cmanoapmusupyiont).

7. Jns mosiydeHus CTaHIApTHBIX PAacTBOPOB HA MPAKTUKE YACTO MOJIb3YHOTCS
HMCIOIIMMHUCS B mpoaaxke «pukcaHasamu». OHH TPEACTABIAIOT COOOH 3amasHHBIC B
CTEKJISTHHYIO aMITyJly TOYHO OTBEIICHHBIE KOJIUYECTBA PA3JIMYHBIX TBEPABIX BEIIECTB UM TOUHO
OTMEPEHHBIC 00BEMbI TUTPOBAHHBIX PACTBOPOB, HEOOXOIUMBIC ISl M3TOTOBJICHUS 1 JI pacTBOpa
TOYHO W3BECTHOM HOpMalbHOCTH, Hamnpumep, 0,1 H.,, 0,05 H. u T.0. Ilpurorosnenue
CTaHJApPTHOIO0 PAacTBOopa M3 (PUKCAaHAlla CBOJUTCS K TOMY, YTOOBI KOJHUYCCTBEHHO IEPEHECTH
COJICP)KUMOE aMITyJIbl B MEPHYIO KOJIOY €MKOCTBIO 1 J1, IMOCje 4ero pacTBOPUTH BEIIECTBO U
MOJTy4YECHHBIH PacTBOP pa30aBUTh O METKH BOJIOM.

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

(KOHIIECHTPHUPOBAHHOTO) pacTBOpa. PaccuMThIBarOT HEOOXOAMMBIA Ui paz0aBieHuss 00beM
HCXOJHOIO PacTBOpA, 3aT€M OTOMPAIOT pacCUMTaHHBIA 00bEM, IMEPEHOCIT B MEPHYIO KOJOY U
JIOBOJAT YPOBEHD KUAKOCTH JJO METKU JUCTUIUIMPOBAHHOM BOJIOM.

JlaboparopHast pabora Ned

OmnpenesieHue cogep:kaHusi KapOOHAT- M THAPOKAPOOHAT-HOHOB.

KapOoHaT-1oH siBiisleTcss BYXKHCIOTHBIM OCHOBAHHMEM U IO3TOMY IIOCIEA0BATEIbHO
MPUCOEANHSIET Ba MOHA Bojopoaa. [lonb3ysach AByMs HMHAMKATOPaMH MOXKHO HaOIOIaTh JBE
TOYKH SKBUBAJIEHTHOCTH. EClin TUTpOBAaTh CMECh HOHOB COgZ' u HCO3™ pacTBOpOM KHCIIOTHI, TO
Ha KpUBOM TUTPOBAHHUS CMECHU MOHOB KHCIOTON HaOmromaercs aBa ckauka. [Ipu ucnoiab3oBaHumM
uHuKatopa denondrarens, Oyzer orrurpoBan mon COs® mo HCOs . 3atem pactBop
JOTUTPOBBIBAIOT KUCIOTON B MPUCYTCTBUU MHIMKATOPA METHIIOBBIN opaHkeBbIil. [Ipu sToM HoH
HCOj3 (mpucyTcTByrOmuid B pacTBOpe W OOpa30OBaBIIMICS W3 HOHA CO5%) MpeBpaIiaeTcs B
YTOJIBHYIO KHCIIOTY.

Xon paboThI:

[TonyuuTe y npenogaBaTensi KOHTPOJIbHBINA PAaCTBOP, COAEPIKALIUI CMeCh HOHOB COs% u
HCOg3. broperky 3amoiHUTE pPacTBOPOM COJSHOW KHCIOTH. B KoHWMYecKyro KOOy s
TUTpOBaHUs BHecute MepHoW mumnetkoi 10,00 mn uccnemyemoro pactBopa, n106aBbTe 20 mi
JTVCTHUTUPOBAHHON BOJBI M 2 KAl MHIUKATOpa (eHOoJ(TaleHHa U THTPYHTE KHUCIOTOW IO
MCUE3HOBEHMS OKpacKM OT OJHOM Kaluli TUTpaHTa. 3alMILUTE MepBoe 3HaueHue odbema. B
K00y ¢ pacTBOPOM, OTTUTPOBHHBIM MO (eHondranenny, n1o0aBpre 1-2 Kamiaud HHIMKATOpa
METHUJIOBOTO OPaH)XEBOT'0 U MPOJA0JDKANTE TUTpOBaHHE (KUCIOTY B OIOpeTKY He N00aBiATh!) 10
nepexo/ia JKeNTOM OKpacKd pacTBOpa B OpaH)KEBYIO. 3alUIINTE BTOPOE 3HAu€HUE oObeMa.
Takum o0Opa3oM, TUTPYIOT HE MeHee Tpex pa3. Pe3ymbraThl Tpex THUTPOBAaHUM JOJKHBI
OTIIMYaThCA APYr oT apyra He Oonee uem Ha 0,1 — 0,2 mu. Haitaure cpenHue 3HaueHUs U
paccuMTaiiTe KOHLEHTPAIMIO BEIIECTB B aHAIM3UPYEMOM PacTBOPE MO Ka)IOMY BEIIECTBY M MX
Mmaccy B 1/11. Paccunraiite omnoOku s3kciepumenTa. OObsICHUTE BO3MOXHBIE IPUUUHBI OIINOKH.

JlabopaTtopHas padota No5

OmnpenesieHue 001eH KeCTKOCTH BOAbI

KectkocTh BOABI 00YCJIOBJICHA MPHUCYTCTBUEM B HeW coseil kampius ¥ MmarHus. Ee
XapaKTEPU3YIOT MOJIIPHOW KOHIIGHTpaluedl SKBUBaJeHTOB Kajbiiusg u Maraus (f = %) wu
BBIPKAIOT B MUJUTUMOJISIX HA JIATP.

CymmapHOe colepikaHue coJied KalblMsl M MarHus B BOJE OIMpeEAeNseT ee OOIIyro
xKecTkocTh. OHa genuTcs Ha KapOOHaTHYHO U HekapOoHatHyro. IlepBas o0ycnmoBieHa
MPUCYTCTBUEM THAPOKAPOOHATOB KANBIUsS U MarHus, KOTOPbHIE MPU KUTITYCHUH Pa3araloTcs:

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

[ToaTomy KapOOHATHYIO >KECTKOCTh HAa3bIBAIOT BPEMEHHOM IKECTKOCThIO. JKEeCTKOCTb,
OCTaIOIIAsACs MOCJIe KUISYEeHUs, Ha3bIBaeTCsl MOCTOsAHHOM. OHa o0ycioBiieHa cynbdaTraMu UIU
xjopugaMu Kanbliusg u MarHus. CyMMa BPEMEHHOH U TMOCTOSIHHOM >KECTKOCTH COCTaBIISIET



00IIYyI0 JKEeCTKOCTh. BenmnuuHa oO0IIei )KECTKOCTH BapbUPYET B 3aBHCHUMOCTH OT THUMA MOPOJ U
MOYB, ClIaramImx 06acceitH Bogocbopa, a Takke OT ce3oHa roga. [Ipu xectkocTu 10 4 MT-3KB/I
BOJIa CUMTACTCS MSATKOW; 4 — 8 MI-d9KB/I — CpenHel >KecTKoCcTH;, 8 — 12 Mr-3KB/II — KECTKOU;
ooiee 12 Mr- DOKB/II — OYeHb JKECTKOW. BemnnumHa o0O0mIEd KECTKOCTH B HWCTOYHHUKAX
[EHTPATN30BaHHOTO BOJOCHAOXKEHUS B cooTBeTcTBHE ¢ TpeboBanusimu CaulluH 2.1.4.2496-09
«IIutbeBast Bona. ['uruennyeckue TpeGoBaHMSI K KaueCTBY BOJBI LEHTPATU30BAHHBIX CHUCTEM
MUTHEBOTO BOJOCHAOKeHMs. KOHTponb kadecTBa. [ mruenndeckre TpeOboBaHUs K 00CCIICUCHHUIO
0€30MacHOCTH CHCTEM TOPSYEro BOAOCHAOXKEHHUS» JIOMYyCKaeTcs N0 7 MI-3KB/J, B OTAEIbHBIX
CJIydasix MO COTJIACOBAHUIO C CAaHUTAPHO- AMHJIEMHOJIOTUYECKUMHU CITyk0amMu — 10 10 Mr-skB/i.
ITo Hopmam BO3 onTuManbHas )KeCTKOCTh MUThEBOM BOJIbI cocTaBiisieT 1,0-2,0 Mr-sks/11.

Omnpenenenre NPOBOAAT MPSAMBIM TUTpOBaHHEM MpoOsl cranaapTHbIM 0,01 M pacTBOpom
OJITA B ciaboIIeIOYHON cpefie B MPUCYTCTBUHM HHIAMKATOPOB 3pHOXpoMa 4YepHOro T wuiu
KHCJIOro XxpoMma cuHero T.

MeToaMKa BbINOJHEHUS U3MeEPEeHHUI:

[ToaroToBUTH OIOPETKY K THUTPOBAHHIO: CIHTH BOJIY M3 OIOPETKH B CIIHUB, TPOMBITH
HEOOJIBIIUM KOJIM4YecTBOM pacTBopa TuTpanTa (DJITA) Oroperky 2-3pasza, 3aTeM HAIOJHUTH
OIOpETKY pacTBOPOM THUTPAHTA, BBITYCTUTH BO3AYX U3 «HOCHKA» OIOPETKH, JOJUTH B OIOPETKY
pacTBOp TUTpaHTa, yOpaTh BOPOHKY U3 Oroperku!!! M yCTaHOBUTH YpOBEHb >KHUIKOCTH Ha
OTMETKY «0» 10 HUI)KHEMY MEHHUCKY. Y OeIUThCsI, YTO OropeTKa He TeueT!

XecTkocTh BOABI BBI3BIBAETCS MPHUCYTCTBMEM B HEW cosield Kanblus W marHus. Ee
XapaKkTepU3YIOT MOJISIPHOW KOHIIGHTpalMedl SKBUBAJCHTOB Kajbliusg u Maraus (f = %) wu
BBIPQXAIOT B MUWJUIUMOJIAX Ha JuTp. OmpenereHre MPOBOASIT HPSIMbIM TUTPOBAHHEM MPOObBI
crangaptaeiM  0,01000M  pactBopom OJITA B crnabomenoyHoi cpeae B MPHCYTCTBUU
WHAUKATOPOB dpHoxpoma uepHoro T unu kuciaoro xpoma cunero T.

MeToauka BbINOJHEHUS] M3MEpPeHuii:

OTto0patp npu nomoiy nuneTku 25,00M uccreayeMoil BOAbI U MEPeHeCcT! B KOOy IS
tuTpoBanus (Ooiybpinas KoHWYeckas kojba!). He BbIyBaTh M3 NHIETKH TOCIETHIOK KarlTIO
xuakoctu!!! 3arem BHectu B KonOy 5,00mn Oydepnoro pactBopa ¢ pH=10 u menortky
spuoxpoma yepHoro T, mepememars. Ha ocHoBaHMe mITaTHBa MOJIOKUTH JUCT Oenoil Oymaru,
yOeIuThCs, UTO YPOBEHB KUAKOCTU B OropeTke Ha oTMeTke «0». TurpoBaTth pabounM pacTBOPOM
OATA: noHeMHOry npuiauBaTh M3 OIOPETKH pPacTBOP TUTPAHTA, HENPEPHIBHO IepeMeIInBast
KUJKOCTh B KOJIO€ MIaBHBIMHU KPYTOBBIMH JIBIDKEHUSMU. TUTpOBaHHE BEIyT N0 U3MEHEHHS OT
OJIHOM M30BITOYHOM Karuld TUTPAaHTa OKPAaCKH C KpPaCHOW Ha CHHIOI, IIPUYEM OKpacKa JI0JIKHA
OBITH ycTONHYMBOW B TedyeHHe MUHUMYM 30 cexyHA. 3amucarh 00beM TUTPAHTA, MOLIEAIINN Ha
tuTpoBanue. TurpoBanue NOBTOPUTH 3 pa3a. Paccunrarh xKecTKOCTb.

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

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

rae V(H20) — 06beM BoIbI, B3SITOM [Tt aHAINA3a, MJI.

JlabopaTtopHas pabota Ne6

OnpeneneHue copaep:RkaHuA Kese3a.

OxwucrieHne NOHOB JIBYXBaJCHTHOTO eJle3a TIEPMAHTaHaTOM KaJIvsl HJET M0 YPaBHEHHIO:

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

Bo BpeMsi TUTpOBaHMS B pacTBOpE MOSBIISIETCS BCE OOJIBIIE TPEXBAJICHTHOIO JKele3a,
KOTOPOE B COJISTHOKUCIION cpesie OKpaIIeHO B JKeNThIH 1BeT. [l03TOMy B TOUKe SKBUBAJIEHTHOCTH
HaOJIF01aeTCsl IEPEX0 OKPACKH OT YKEITOH K PO30BOM, YTO HE OYEHB XOPOIIO BOCIIPUHUMAETCS
4eJoBeYeCKUM TIya3oM. [l yBeIMueHHs] pEe3KOCTH Mepexoia OKpPAacKU K pacTBOpPY Iepen
TUTPOBAHUEM MPHUOABIAIOT POCPOPHYIO KUCIOTY, KOTOpas 00pa3yeT ¢ MOHAMHU TPEXBaJIECHTHOIO
xene3a OecIiBETHOE KOMIUIEKCHOE COEIMHEHUE:!

Fe** + 2H3PO4 — FeH,PO,*" + 4H"



TurpoBaHue JBYXBaJIEHTHOIO JKe€jle3a JIydllle BCEr0 IPOBOAUTH B CEPHOKHCIOM
pacTBope, TaT Kak MpHU 3TOM HE MPOUCXOJUT HUKAKUX MMOOOUYHBIX peakiui. Ilpu TuTpoBanuu B
COJISTHOKHCIIOM pPAacTBOpPE TNPOTEKAaeT MMOOOYHAsh peakius OKHUCICHHS COJSIHOM KHCIIOTHIL.
AKTUBHBIE TIPOMEKYTOUHBIE OKMCIBI, OOpa3ylolluecs BO BpeMs peaklUd IepMaHraHata ¢
JIBYXBAJICHTHBIM JKE€JI€30M, OKHCIISIOT YaCTUYHO COJISIHYIO KHCJIOTY A0 XJOpa, 4acTh KOTOPOIO
BBIJICJIAETCS] U3 pacTBOpa B BHJIE r'a3a. BenencTBue 3Toro nepMaHraHara pacxoayercs 0ojblie U
pE3yJIbTaThl ONPEEIICHUS II0JYyYatOTCs 3aBbIIIEHHBIMHU.

MeToanKa BbINOJHEHUS U3MeEPEeHHUI:

[TonroToBuTh OIOPETKY K TUTPOBAHUIO: CIUTHh BOAY W3 OIOPETKH B CIIUB, MPOMBITh
HEOOJIBIIUM KOJIMYeCTBOM pacTtBopa tuTpanTa (KMnQ,4) Gropetky 2-3pa3a, 3aTeM HAmoOJHUTH
OIOpETKY pacTBOPOM TUTPAHTA, BBITIYCTUTH BO31YyX M3 «HOCUKa» OIOPETKH, IOJIUTH B OIOPETKY
pacTBOp TUTpaHTa, yOpaThb BOPOHKY M3 OropeTku!!! M yCTaHOBUTH YpOBEHb >KMJIKOCTU Ha
O0TMETKY «0» 10 HUKHEMY MEHHUCKY. Y O€IUThCS, YTO OI0peTKa He TeveT!

[Tonyunts 3amady B MepHOW koinOoe Ha 100,0mn, 3ammcarh HOMEp 3aayw.
JIMCTUIUIIMPOBAaHHON BOJOM JOBECTH HCCIEAYEMBIM PACTBOP 10 METKH II0 HWKHEMY MEHUCKY,
nepemenaTb, MEpPeHeCTH B KoiOy Juisl 3azad (Manas KoHuueckas kousbal!l). IToaroroButh
MUIIETKY K OTOOPY pacTBopa.

IToaroToBUTH NUMNETKY K OTOOPY pacTBOpa: MUIIETKY OMYCKAIOT B KOJOY C UCCIIEAYEMbIM
pacTBOPOM TOYTH /IO JIHA H, C IIOMOINIBIO Tpyid, HabuparoT okosio 10,00mn pactBopa (MeHee 2
IUIETKU Ha IJa3), 3aTeM 3aKpbIBAIOT BEpXHEE OTBEPCTHE MMIIETKU YKa3aTeNbHbIM HaJbLEM U
BbIHUMAIOT e¢ U3 OaHku. Clierka HaKJIOHSS IMUIIETKY B pa3Hble CTOPOHBI, ONOJACKUBAIOT €€
pactBopoM. Vcronb30BaHHBIN pacTBOpP CIMBAIOT B CIIUB!

OTtob6patp npu oMoy nunetku 25,00Mi1 uccineayeMoro pacTBopa U MEPEHECTH €ro B
KOJIOY 1711 TUTpOBaHUs (Oobluas KoHu4eckas kosiba!). He BbIqyBaTh U3 MUIETKU MOCIEIHIOK
karomio skuakoctu!!! 3arem BHectw B kouOy 15,00mm cmecm kucinor H,SO4 m H3PO,. Ha
OCHOBAaHME ILTAaTHBA MOJOXHUTH JUCT Oenoil OGymaru, yOeauTbCs, 4TO YPOBEHb KHMJKOCTH B
Oropetke Ha otMeTke «0». TuTpoBarh cranmaptTuzupoBaHHbIM pactBopoM KMnO,4: monemHory
OpUIMBATh U3 OIOPETKU pPacTBOP TUTPAHTA, HEMPEPBIBHO IMEpPEMENIMBAs XKUAKOCTh B KoJOe
IUTAaBHBIMU KPYTOBBIMHU JIBM)KCHUSIMU. THUTpOBaHUE BEAYT IO MOSBJICHUS OT OJHON M30BITOYHOMN
KalUIM TUTpaHTa OJIEIHO-PO30BOM OKpAacKu, MPUYEM OKpacKa JOJDKHA OBITh YCTOHUMBOHM B
TedeHue MUHUMYM 30 cekyHJ. 3anucarb 0O0bEM TUTPAaHTa, MOIIEAIINA Ha TUTPOBAHHE.
TurpoBanue moBTOopuTh 3 paza. PaccuuraTh Maccy »eneza B uccieayemMoi mpoOe. 3amucarh
YpaBHEHHUS COOTBETCTBYIOIINUX PEAKIINH.

JlabopaTtopHas paborta Ne7

Onpenenenne HUTPAT-HOHOB B BOJeE.

Omnpenenenue colep’kaHus HUTPATOB MPEACTABISAET BAaXXHYIO AHAJIUTHUECKYIO 3ajady
OpU aHaJdu3€ pPAa3IMYHbIX TEXHOJIOIMYECKMX OOBEKTOB U OOBEKTOB OKpY)KAIOLIEH Cpeabl.
[lpuMeHeHHEe WOHOCEIEKTHBHBIX  IUIACTH(HUIMPOBAHHBIX  3JEKTPOJOB, YYBCTBUTEIHHBIM
AJIEMEHTOM KOTOPBIX SBJIETCS MeMOpaHa, cojepikallas HUTPAT YeTBEPTUUHOTO aMMOHHEBOIO
OCHOBaHUS$, TIO3BOJISIET OBICTPO PEIIUTH TOCTABIEHHYIO 3a/1a4y.

MeToauKa BbINOJTHEHUS] H3MEPEHUl:

JUis mocTpoeHMsl TpaJyWpOBOYHOro rpaduka ciaeayeT NpPUTOTOBUTH CTaHIapTHHIE
pactBopsl KNO3 ¢ KoHIIEeHTpanusiMu 1~1071, 1-1072, 1-1073, 1-104, 1-10° momnp/n. Tak Kax
JMana3oH KOHUEHTpALUi OYeHb IMIMPOKUN U COCTaBISET HECKOJIBKO MOPSAIKOB, TO MPUTOTOBUTH
camble paz0aBiIeHHbIE PACTBOPHI U3 MCXOAHOro ctangaptHoro 1 M pactBopa KNOj Henb3s. B
TaKUX CIIy4asiX HCIOJIb3YIOT METOJ MOCie0oBaTeNbHbIX pa30aBienuil. [lunerkoit otobpats 5,0
mi 1 M pactBopa KNO3 B MepHYI0 K010y BMeCTUMOCTBIO 50,0 MJT ¥ I0BECTH pacTBOP 10 METKH
1% pacTBOpOM amrOMOKalIMeBBIX KBacloB. [lepemeniaTs Moixy4eHHBINH pacTBOp, KOHIIEHTPAIUs
xotoporo coctasut 1-107 wmomb/1. ITumerky mpombiTh (0bs3arensro!), oToGpath 5,0 M
IIPUTOTOBJIEHHOTO 1110t M pacTBopa B MepHyI Koyi0y BMmecTUMOcThiO 50,0 Mi, moBecTu
pactBop 10 MeTKH 1% pacTBOPOM alIOMOKAJIMEBBIX KBAacllOB W MepeMelaTh. AHaJIOrMYHO



MPUTOTOBUTH OCTAJIbHBIE CTAHJAPTHBIE PACTBOPHI.

W3mepenust 3.4.c. cienyeT MPOBOJIUTH IOCIENOBATEIbHO, MEPEXOAsl OT PacTBOPOB C
MEHBIIIMMH KOHIEHTPAIMSIMU K pPacTBOpaM C OOJBIIMMH KOHIICHTparusMu. B crakaH s
W3MEPEHUM 3aluTh pPACTBOP C HAUMEHbBIIEH KOHIEHTpalUeH 1:10° mous/n, MOTPY3UTh
AJIEKTPOJIbI B pacTBOp Ha riayouHy He Menee 1—1,5 cM. JloKaaThCcsi yCTaHOBJICHUS! TTOCTOSIHHOTO
3HaYeHUs 93.1.C. (B OTOT MOMEHT Ha TpaHHUIE <QJEKTPOJ — pacTBOP» YCTAaHABIMBAETCS
paBHOBECHE) W 3alKcaTh 3HAYCHHE B TaOnwIy. BeIHYTH 25eKTpoabl U3 pactBopa. [IpoMbIBaTh
ANEKTPOAbl AUCTUIUIMPOBAHHOM BOAOW HEe o00s3aTeNbHO, TaK Kak MpH MOCIeIYIOIINX
M3MEPEHUSIX KOHIIEHTpaluu Bo3pactatoT B 10 pa3. B crakan 3aiuTh pacTBOp ¢ KOHLIEHTpaluen
110 momb/1 u MIPOBECTH H3MepeHue MoTeHuuansa. [loBroputh u3MepeHusl NMOTEHLHUaNa B
OCTJIbHBIX CTAaHJAAPTHBIX pacTBOpax. Pe3yabTaThl 3aHECTH B TAOJIUILY:

CNog-, M pN03 3.I[.C., mB

3areM TPOBECTH OTMBIBKY 3JIEKTPOJIOB B JMCTHILIMPOBAHHON BOJE JO IOCTOSHHOTO
noreHmana. 1o momydyeHHBIM NaHHBIM CTpOST Trpaduk B kKoopaumHatax pNOsz — s.1.c., MB.
PaccuuThIBalOT ypaBHEHUE PErPECCUU.

AHanM3UpyeMbIii pacTBOpP JOBECTH €ro J0 MeTKu 1% pacTBOpOM alrOMOKaIHMEBBIX
KBAaCIIOB U TIIATEJILHO TIepeMenarh. [I[poBecT u3MepeHue 3.71.C. TAKUM ke 00pa3oM, Kak U s
CTaHJapTHBIX pPacTBOPOB. Ilocie OKOHYaHUuA H3M€peHHfI ITPOMBITH OJICKTPOAbI
JTUCTUUTUPOBAHHON BOJIOW M TOTPY3UTh MX B COOTBETCTBYIOIIUE PACTBOPHI il XpaHeHus. [lo
rpagyupoBouHoMy rpaduky ompenenutb pNO; B anammsupyemoM pactBope. Mcmonb3ys
MOJYYCHHOE 3HAYEHUE, PacCuuTaTh KOHIEHTpaiuio, a 3ateM maccy NOjs B aHaimsupyemom
pactBope (T).

JlaboparopHas pabota Ne§

CunexkTpodoTromMeTpuyeckoe onpeaejieHne MApraiiua B Bujie NepMaHaAraHaT-uoHa

Meroanka ompeneneHus: MapraHila OCHOBaHa Ha W3MEPEHHH MHTEHCUBHOCTH I1OJIOCHI
MOTJIONICHUST TepMaHaraHat-uona ¢ A=528amM u €=2400. OTtHOcuUTeIbHAs MOTPELUIHOCTh
ompeieNIeHUs: Mapraniia koyeosiercs B mpeaenax ot +0,5% mo £0,2%.

OnpezneneHnio MEHIaloT HOHBI XJIOpa, KOTOpbIE YIAISIOT yHapUBaHUEM C CEPHOU
KHUCJIOTOM, WM CBSI3bIBAIOT B MAJIOJIMCCOLIMUPYIOIIEE COEIMHEHHE C TIOMOIIbIO CyNb(dara pTyTH,
a taoke okucienueMm 10 Cl,. JlomycTuMmsl kpaiiHe Majble KOJHYECTBA OPOMHUIOB M HOAWIOB.
Taxoke onpenenenuto Moryt memath Cr, Ni, Co, Fe u 1.1. [Ipu GonbIioM copepskaHHK HOHOB
MEMIAIOIINX KOMIIOHEHTOB B aHATH3UPYEMBIX O0BEKTaX sl y4eTa UX MOTJIOMICHUs MPUOeraroT K
MOCTPOEHUIO KaTUOPOBOYHOrO rpaduka B MPUCYTCTBUU COOTBETCTBYIOIIMX KOJIMYECTB HOHOB
METAaIJIOB.

MeToauka BbINOJHEHUS] U3MEpPeHuii:

I'oTOBAT 1IECTH CTAaHAAPTHBIX PACTBOPOB, coiepkammx 1, 2, 3, 4, 5 u 6 Mmr maprasua B
50mun pactBopa. Jlyig 3T0ro B MEpHBIE KOJIOBI BMECTUMOCTBIO SOMII IEpEHOCAT pabouuii pacTBOp
COJIM TIepMaHraHaTa Kanust oobemoM 1, 2, 3,4, 5 u 6 M, JOBOAAT 10 METKH AUCTUILIMPOBAHHOMN
BOJIOM.

Buvibop ceemogunompa: PactBop, UMEIOIINH CPETHIO KOHIIEHTPAIUIO, (HOTOMETPUPYIOT
OTHOCHUTEIIFHO PAacTBOpa CPaBHEHUSI CO CBETOMMIbTpaMU C JJIMHOW BOJHBI OT 450 mo 650uM
MOOYEepPEHO, 3aMUChIBasi PE3yNbTaThl U3MEPEHUN B BUae TaOmuiel. Jlns manmpHeimend paboThl
BBIOUPAIOT CBETOPMIBTP, COOTBETCTBYIOIIMN HAaWOOJbIIEMY CBETOIMOIIIOMIEHUIO HCCIEAYEMOTO
pacTBopa.

Ilocmpoenue  ecpadyupoeounoco  ecpaguka: C  BBIOpaHHBIM  CBETO(QUIBTPOM
(GbOTOMETpUPYIOT BCE pPACTBOPHI OTHOCUTENHLHO pacTBOpa cpaBHeHHA. Kaxmoe u3MepeHwme
MOBTOPSIFOT TPH pa3a U MO CPETHUM 3HAYCHHUSM CTPOSIT TpaduK B KOOpAWHATAX OMTHYECKAs
IJIOTHOCTB — COJIEpP>KaHKMe MapraHia. PacCUnThIBalOT ypaBHEHUE PETPECCHUMU.

Onpeoenenue cooepoicanusi mapeanya 6 pacmeope: AHATU3UPYEMBI pacTBOp,



COZEpXKAIMK COJIb IEepMaHraHaTa KaJids, IOBOIAT OO0 METKH IUCTHWUIMPOBAHHOM BOAOW U
(GOTOMETPUPYIOT ¢ BBIOPAHHBIM CBETO(PHIBTPOM OTHOCHUTEIBHO pPACTBOpAa CpPaBHEHUSI.
W3mepenust NOBTOPSIOT HE MEHEE TPEX pa3 U MO CPEAHUM 3HAYCHUSIM.

[Tonb3yschk rpadukoM, HAXOASAT COEp KaHKE MapraHila B aHAJTU3UPYEMOM pacTBOpeE.

JlaboparopHuas pabota Ne9

OnpenejieHre HUTPUTOB B NUTHEBOI Boje (DOTOMEeTPUYECKHM METOA0M

Meton  ompeneneHHss HUTPUTOB OCHOBaH Ha  (POTOMETPHUYECKOM  H3MEPEHHH
MHTECHCUBHOCTU OKPAcCKH a30TOCOEIMHEHHUS PO30BO-MAJIMHOBOTO IIBETa, O0pa3yroIerocs mnpu
peaKuu HUTPUTOB ¢ |-HadQTUIAMHHOM U CYIb(QaHWIOBOW KHCIOTON (peaktuB I'pucca) B
KHUCJION CcpeJie Mociie BOJHOTO M3BJEUEHUS MX M3 HccieayeMbix mpo0. Meroa 3akitouaeTcs B
CIIOCOOHOCTH HUTPHUTOB JIMA30TUPOBATH CYJIb()AHWIOBYIO KHCIOTY U Ha 00pa3oBaHUHM KpacHO-
¢dbuoneToBoro Kpacurens Aua30coeAUHEHUA ¢ 1-HadTuiaaMMHOM. VHTEHCHMBHOCTH OKpacKw,
MPOMOPLMOHANIbHAS COACPKAHUIO HUTPUTOB, M3MEPSETCS Ha (OTOKOJIOPUMETPE TpPH JITHHE
BotHBI 520 HM. Hwxknuit npenen obHapyxkenus 0,003 MI/M> HutputoB. [Ipu conepxkanuu B
Boje HuTpuTOB Gonee 0,3 mr/am° mpoby cieayer pasGasisitb. OTHOCHTENbHAs OLIMOKA
onpenenenuss =5 %. Memmaromee BIMSHUE MYTHOCTH W ILIBETHOCTH BOJBI YCTPAHSIOT
OCBETJIICHUEM MPOOBI TUAPOOKUCHIO AITFOMHHHSL.

[IpuroToBneHue OCHOBHOI'O CTaHAAPTHOTO PacTBOpa

1,497 r azoructokuciaoro Harpus NaNO,, B3BEIIEHHOIO ¢ IOrPEIIHOCTHIO HE Oolee
0,0005 T, pacTBOpSIOT B MEPHOM KOJOE BMECTHMOCTHIO 1 aM° B HEGONBLIOM KOJNHYECTBE
JTUCTUJUTMPOBAHHOM BOJIBI M JOBOJISAT 3TOM BOAOU /10 MeTKH. B 1 oM’ pacTBopa conepxkuTcs 1 mr
HUTpUTOB. PacTBOp KOHCepBHPYIOT no0OaBneHueM 1 oM’ xjopodopMa, XpaHSIT B CKISTHKE
TEMHOT'0 CTEKJIa B TCUEHNE HECKOJIbKUX MECAIIEB, €CJIM HET TIOMYTHEHHUSI, XJIOMBEB, OCA/IKA.

[IpuroTtoBnenue paboyero CTaHIapPTHOTO PacTBOPa

1 cM® OCHOBHOTO CTaHZAPTHOTO PACTBOPA IIOMEIIAIOT B MEPHYIO KOJIOY BMECTHMOCTBIO |
,I[M3 Y JIOBOJIAT 10 METKU TUCTUIUIMPOBAHHOM BOJI0N. B 1 cM° 9TOro pactBopa coaepxutcs 0,001
MT HUTPUTOB. PacTBOp NpUMEHSIOT CBEKETIPUTOTOBIICHHBIM.

[TpuroTtoBnenue peaktusa ['pucca, pactBopa B YKCYCHOU KHCIIOTE

10 T cyxoro peaktuBa I'pucca, B3BEHICHHOIO C IOrpPEIIHOCTHIO He Oojee 0,1 T,
pactBopsitor B 100 em® 12 %-Horo pacTBopa YKCYCHOW KHUCIOTHL. [IpuUrotoBineHue yKCycHOM
KHUCIO0THI, 12 %-HOoro pacTBopa

25 em® JeASTHON YKCYCHOM KHCIIOTHI pa30aBIsiioT JUCTUIUTMPOBAHHON Bo0# 10 200 v’

[IpoBenenue ananmsa

K 50 oM UCCIIETyeMON WM OCBETJICHHON MpoObl (MM K MEHbIIEMY O00BeEMY,
coaepxaniemMy He Oosiee 0,3 Mr HUTPUTOB, pa30aBIEHHOMY NUCTHIMPOBAHHOW BOJON 10 50
CM3) MpUOAaBISAIOT 2 oM’ pactBopa peakTuBa [ pucca, nepemermmBatoT. Uepe3 40 muH (unu yepes
10 MuH TpH moMelmeHWd TpoObl B BOASHYHO OaHo mnpu Temmeparype 50 - 60 °C)
doroMeTpupyloT TpH ANUHE BOMHBI 520 HM TIO OTHOUICHHIO K PACTBOPY CpPaBHEHHUS
(IMCTUIITMPOBAHHOW BOJIE, B KOTOPYIO A00aBiieH peakTuB [ 'prcca). MaccoByr0 KOHIICHTPAILIUIO
HUTPUTOB HAXOJAT MO TPaAyHPOBOYHOMY TpaduKy HIU PACCUUTHIBAIOT IO YpPAaBHEHUIO
perpeccun.

[TocTpoenue rpagynpoBOYHOTO rpaduka

B mepnbie k051061 BMECTUMOCTHIO S50 cM® BHOCST 0; 0,1; 0,2; 0,5; 1,0; 2,0; 5,0; 10,0; 15,0
oM’ pabodero cTaHAApTHOTO PAcTBOPA U JOBOAIT 00BEM 10 METKHU TUCTHUTMPOBAHHOW BOIOH.
[Tonyuarot pactBopsl ¢ coaepxkanuem 0; 0,002; 0,004; 0,01; 0,02; 0,04; 0,10; 0,20; 0,30 Mr/mm°
HUTPUTOB. Jlamee MpOBOASAT aHAMM3 U (POTOMETPUPYIOT, KaK MpH HUccienoBaHuu mpoOsl. [lo
MOJIYYCHHBIM PE3YJIbTaTaM PAaCCUYUTHIBAIOT YPABHEHUE PETPECCUH WJTU CTPOSIT TPAIyHPOBOYHBIN
rpaduk, OTKIaAbIBas MO OCH a0CIMCC MAcCOBBIE KOHIEHTPALMU HUTPUTOB B Mr/amM>, a o ocu
OpJIMHAT COOTBETCTBYIOIIME WM 3HAUCHMsI ONTHYECKOW IUIOTHOCTH. ['paduk momxeH OBITh
MPSIMOJTMHEHHBIM.

O6paboTka pe3ynbTaToOB

MaccoBy10 KOHILIEHTpPALUIO HUTPUTOB (X1) B Mr/M° BBIYUCIISIEOT 110 dbopmyne



rie C - maccoBas KOHIIGHTpallMs, HAWJICHHAs IO TPaJyHpOBOYHOMY TpaduKy HIU
paccuMTaHHasi 10 YPaBHEHUIO PETPECCHH, mr/mv® NO;

V - 00beM poOBbI, B3ATHIN JJI aHAK3a, CM3;

50 - 0GbEM CTaHIAPTHOTO PACTBOPA, CM.

3a OKOHYATENbHBIA pE3yNbTaT aHaIW3a MPUHUMAIOT CpenHee apudmeTHdecKoe
pe3yJbTAaTOB JIBYX MapalIeIbHBIX ONPEACICHUH, TOMyCKaeMbIE PACXOKICHHS MEXTy KOTOPBIMU
HE JOJDKHBI npeBbIimath 10 %

Cemectp 3
JlabopaTopnasi paGora Ne2

[lepeuenp koMIleTEHIMI (YaCTH KOMIETEHIIMH), TPOBEPSEMBIX OLICHOYHBIM CPEJICTBOM:
OK-7, OIIK-2

Cnuprsbl, (peHo0JIbI, KAPOOHWIbHbIE COeIMHEHUS.

]_IGJII)Z HUCCICI0BAaTh XHUMHWYCCKUC CBOMCTBaA OOAHOATOMHBIX W MHOI'OATOMHBIX CIIMPTOB,
OCYHICCTBUTb KAYCCTBCHHBIC PCAKIHMU Ha THAPOKCHUIIBHBIC COCAMHCHUS, HUCCIICAOBATDH
XUMHYCCKHE CBOMCTBA OJHOATOMHBIX U MHOI'OATOMHBIX (1)GHOJIOB, OCYIICCTBUTL KAYCCTBCHHLBIC
p€akKuuu Ha I'MAPOKCHUIIbHBIC COCAHHCHHA, UCCICAOBATbL XMMHUUYCCKUC CBOMCTBA AJIbACTU 0B U
KE€TOHOB, OCYHICCTBUTH KAYCCTBCHHBIC PCAKIIMU Ha Kap6OHI/IJII)HBIe COCAMHCHUS.

OmpiT 1. OnpesienieHue CTPOCHUS CITUPTOB

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

bepyt 3 npobupku, HyMEpyIOT BOCKOBBIM KapaHIAIIOM U MPUIMBAIOT B KAXKAYIO MO 2
KaIlTi criapTa (B TIEPBYIO — MPOIIAHOJI, BO BTOPYIO — 2-TIPOIAHOJ M B TPETHIO — TPET-OyTaHON).
3areM B MPOOUPKH MPUIIMBAIOT 1O 5 Karenb peaktuBa Jlykaca (XJIOpUCTBIN LIMHK, PACTBOPEHHBIN
B KOHIICHTPUPOBAHHON COJITHOW KHCIIOTE), B30AITHIBAIOT COJMEPKUMOE MPOOMPOK U OCTABIISIOT
cToaTh 1 MuH. B mpoOupke ¢ MpornaHoioM CIUPTOM PAcTBOP OCTAETCs MPO3PAYHBIM, PACTBOP 2-
MPOITaHoJIa CJIETKa MYTHEET, a B IPOOUPKE C TpeT-OyTaHOJIOM 00pa3yeTcsl Ha JTHE MaCIsTHUCTas
Karis.

IIpn momommu mpoOsl Jlykaca MOXHO YCTaHOBHTB, SIBISICTCS JIM JIAHHBIM CIUPT
MEPBUYHBIM, BTOPUYHBIM WU TPETUYHBIM: TIEPBUYHBINA CIIUPT OTAETCS MPO3PAYHBIM, BTOPUYHBIN
— MYTHEET, a TPETUIHBIN BCTYIMAeT B XUMHUSCKYIO PEAKIIHIO C 00pa30BaHNEM TrajOreHATKHIIA.

Cdopmynupyiite BEIBOI O padoTe.

OmnpiT 2. OGHapyXeHHEe TPUCYTCTBUS BOJIBI B CIIUPTE U 00€3BOKMBAaHUE CIHPTA.

Peaxmuevr u mamepuanvl: smawnon (pexmuguxam); cyavbgpam meou 0e3600HbIU
(nopouiox).

B cyxyto mpoOupky moMemarT HECKOJIBKO KPHUCTAUIOB O€3BOJHOTO Cyib(aTa Menu u
no0aBnsoT 3-4 karM 3TaHona cnupTa. CMech XOpPOIIO BCTPSXHBAIOT U CIErKa HarpeBaror.
benbliii mopoiok ObICTPO OKpalIMBaeTcs B rofy0oil BeT.

CrnupTsl conep:kaT MpHMECh PacTBOPEHHOW BOABL. B 0OBIYHOM crnupTe-peKTU(UKaTe
CONIEPXKHUTCS OKOJNIO 5% BOABI, KOTOPYIO HEJb3sl YHAATUTh MEPEroHKOW, Tak Kak peKkTudukar
SBIISIETCS] Q3€0TPOMHON CMeChI0. be3BoIHBII cynbdaT Meu, CBsI3bIBas BONY, IEPEXOAUT B CUHUN
kpuctaymioruapat CuSO,*5H,0. [To u3MeHEeHUI0 OKPacKH CYAST O HATMYMH BOJBI B CIIHUPTE U O
X0/ 00€3BOXKHMBAHUS CIIUPTA.

CdopmynupyiiTe BBIBO 1O padoTeE.



Omnpit 3. CBoOlicTBa N30aMHJIOBOTO CIIUPTa

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

B cyxyro npobupky moMerarmT 2 Karid U30aMIJIOBOTO CIIUPTa U OTMEYAIOT €ro 3arax.
W30amMunoBblii cnupt uMeeT crenupuyeckuil 3amax, OH pasJipakaeT [bIXaTelbHblE ITyTH
(BpI3pIBaeT Kamienb). K 2 kamisM W30aMUJIOBOTO CHUpPTA JOOABISAIOT S5 Kameiab BOJbI U
B30anThIBatOT. OOpazyeTcss MyTHas )KUJIKOCTh — IMYJIbCHUSI, KOTOpasi OBICTPO pacciiauBaeTcsl.

B mpoOupky co cMechi0 M30aMUJIOBOTO CIHPTa U BOJABI JOOABISIOT KAaIUTIO BOIHOTO
pacTBOpa #oja B HOIMCTOM KalMH U B3GANTHIBAIOT. o1 PacTBOpSETCS B M30aMHIOBOM CIHpTE
Jay4lie, 4eM B BOJIE, MO3TOMY MPHU BCTPSXUBAHUM IMEPEXOJUT U3 BOJAHOTO B CIHUPTOBOM CIIOM,
OKpallluBasi €ro B )KENThIN 1[BET.

Cdhopmynupyiite BEIBOI 1O padoTe.

Omeit 4. B3anmoneiictue riuiepuHa ¢ ruapokcuaom meau (11)

Peaxmueovl u mamepuanwi: enuyepun, cyrvgpam meou, 0,2 n. pacmeop,; eoxuii Hamp, 2 H
pacmesop.

[TomemaroT B mpoOHUpKyY 2 Kariu pacTBopa cyiab(hara MeAu, 2 Karid pacTBOpa €IKOTo
HaTpa ¥ IepeMeIInBaloT — o0pa3yeTcst rojly0ol CTyAeHUCTBIA ocafok ruapokcuaa meau (I1). B
npoOUPKyY M00aBIAIOT | KaIIio MIMleprHa U B30aNThIBAIOT coaepkumoe. Ocaiok pacTBOpsieTCs
U TIOSBJIIETCS. TEMHO-CUHEE OKpAalllMBaHUE BCIIEICTBUE 00pa30BaHUs IJIMLiepaTa MEIU.

Hanummre ypaBHeHUs peakuid.

'munepun — Ttpexatomubli cnupT. KuciotHocts ero Oosibllie, 4eM OIHOATOMHBIX
CIIUPTOB: YBEJIWYEHUE YHUCIA TUJIPOKCUIBHBIX TPYNI YCUIMBAECT KHUCIOTHBIM XapakTep.
['mumepuH jgerko oopa3yeT IIUIepaThl ¢ TUAPOKCHIAMH TSKEIBIX METAJIOB.

OpHako cocoOHOCTH €ro 00pa30BBIBATH METAJUIMUECKHUE MPOU3BOAHBIE (TIIUIEPATHI) C
MHOTOBQJIEHTHBIMH METAJUIAaMHU OOBSICHSETCSI HE CTOJBKO €ro IMOBBIIIEHHONH KHCIOTHOCTBIO,
CKOJIbKO TE€M, YTO MPU STOM OOpa3yrTcsi BHYTPUKOMILIEKCHBIE COEIMHEHMs, oO0jaaaroiiue
ocoboii  ycroiunBocTho. COEOUHEHHMS TaKOro THUIIA YacTO Ha3bIBAIOT xeramuuvimu (OT
IPEYECKOTO «XeJay - KIICIIHS).

OmepiT 5. Okucaenne 3tanoaa okcugom meau( 1)

Peaxmuevl u mamepuanvi: smanon; QykcunHcepHucmas KUcioma; CRUpatb U3 MeoHoU
NPOBOIOKU, NUHYEM.

B cyxyto npobupky noMemaroT 2 Kariu 3TaHosna. Jlepka cnupainb U3 MEAHON IPOBOJIOKU
MIHHIIETOM, HArPEeBAaIOT €€ B IJIAMEHH TOPEJIKH J0 TOABJIECHHs yepHoro Haimera okcuaa meau (11).
Jlanee ropsiayr0 Cupaigh OMYCKAIOT B MPOOUPKY C ATaHOIOM. UepHas MOBEPXHOCTh CIUPAIH
HEMEJUIEHHO CTAHOBMTCS 30JOTHCTOH BCIEJCTBME BOCCTAHOBIIEHHMsS okcuaa Meau. [Ipu stom
OIIYIIAETCS XapaKTePHBIN 3amax dTaHais (3anax s0JoK).

[ToaTBepkneHneM o0OOpa3oBaHMsI dSTaHAIS MOXET CIYXETh [IBETHAsh peakius ¢
(byKCUHCEpHUCTON KHUCIOTON. B mpoOupky momemiatoT 3 Karmiu pacTBopa (yKCHHCEPHUCTOM
KHUCTIOTHI M TMUTIETKON BHOCAT | Karutio moiay4eHHoro pactBopa. [losBisiercst po3oBo-duoneroBas
OKpacka (IIBeTHas peaKiysi Ha ajlbJAeTHI).

Hamnumure ypaBHEHUS peakLUi.

CdopmynupyiiTe BBIBO 11O padoTeE.

OnbIT 6. OKKUCIEHNE ATaHOJIa XPOMOBOM CMECHIO

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

OxwucieHue CupToB B J1a0OPATOPHBIX YCIOBHUSAX Yallle BCETO OCYLIECTBISETCS XPOMOBOM
cMmechlo. B mpoOupky momemaroT 2 Kalulk 3TaHojda, J00aBISIIOT | Kamio pacTBopa CepHOM
KHCJIOTHI M 2 KaIluli pacTBOpa JABYXPOMOBOKHCIIOr0 Kaiaus. OpaHKeBbli pacTBOp HarpeBaroT HaJ
IUIAMEHEM TOpeNKH J0 Hadajla M3MEHEHHs OKpackd Ha CHHeBaTo-3eleHyro. OJIHOBpPEMEHHO
OILYIIAETCs] XapaKTEPHBIN 3amax dTaHallsl.



Hamnummre ypaBHeHUS peakLui.
CdopmynupyiiTe BBIBO 11O padoTeE.

Omprt 7. [TomydyeHne TUATUIIOBOTO ddupa

Peaxmuevr u mamepuanvl: smanon, 96%-nulil, cepnas Kucioma.

B cyxyio npoOupky BHOCAT 2 KaIlld dTaHOJIa M 2 KaIulM CEpHOU KHUCIOTHL. CMech
OCTOpPOKHO HAarpeBalOT HaJ IUIAMEHEM TOpelikh 10 NoOypeHusi pactBopa. K ropsueil cmecu
OUEHb OCTOPOXKHO JO00aBISIIOT eme 2 Karmiud 3TaHona. Ounrymaercs XapaKTepHBIH 3amax
JIUATUIIOBOTO Adupa. HanuimuTe ypaBHEHUS peaKIIUi.

Peakuust mpoxogutr B nBe craauu. CHayana COUPT pearupyeT ¢ CEepHOW KHCIOTOM,
00pa3yst KUCIIBIH CI0KHBIA 3(UpP CEPHON KUCIOTHI — ATUIICYNIb(AT, UK STHIICEPHYIO KUCIIOTY.

Ecnu cniupt Gepetcst B u30bITKE, TO 00pazyeTcs MpocToid ddup.

Eciu B peakuuio BCTyNaeT OTHOCUTEIbLHO MHOIO CEPHOM KMCIOTHI M Majlo CHUPTA, TO
npu panbHeimeM HarpeBanuu (10 160°C) obpasyercs onedpun. ClenoBaTeNnbHO, B 3aBUCHMOCTH
OT TEMIpepaTypbl peakUMU U KOJMYECTBEHHBIX COOTHOLIEHMH CIMpPTAa U CEPHOM KHCIOTHI
BO3MOXXHBI J[Ba cjy4as Jerujparanuud: a) ¢ oOpa3oBaHHEM AJTHJIEHOBOIO YIJIEBOAOPOJA
(BHYTpUMOJIEKYJISIpHAst ~ Jerugporanus) u ©0) ¢ oOpa3oBaHmeM mpocToro sdupa
(MEXMOJICKYIIIpHAs TETUAPOTAIINSA).

OmneiT 8. PacTBOpeHue deHona B BoJie
PeaxTuBbl 1 MmaTepuainsl: pactBop ¢deHona.

[Tomemator B mpoOupKy 2 Kamu pactBopa (eHoma, MpuOaBisioT 2 Kaluld BOJBI U
B30anThiBatoT. OOpaszyeTcss MyTHasl XUAKOCTb — HMYJbcUs ¢eHona. [laroT comepxkumMomy
npobupku orcrosthes. [lociie orcTamBaHus 3MyNbCHs MIOCTEIIEHHO PAacCilauBaeTCs: BEPXHUMN
CJIoi — pacTBOp (peHona B BoJE, HUXKHUN — PacTBOP BObI B (heHosie. DeHOI MII0X0 pacTBOPUM
B XOJIOAHON BoJe. OCTOPOKHO HAarpeBaroT cojep:kumoe nmpodupku. Ilomydaercss o1HOPOAHBIN
pactBop. Ilpu oxyaxkaeHud BHOBb 0O0pasyeTcss MyTHas >KMIKOCTh. [Ipu moOBbIIEHUU
TEMIIepaTypbl YBEIMUMUBACTCS PACTBOPUMOCTD KaK BOJBI B (peHose, Tak M (eHona B BoJe, U IpU
68°C OHU CMENIMBAIOTCS IPYT C APYTOM B JIFOOBIX COOTHOIICHUSIX.

[Ipumeuanue. [lpocreiimmii denon CO6HSOH mnpencrasisier co0oil  GecrBeTHOE
KPUCTAJIJIMYECKOE BELIECTBO C XapaKTEPHBIM 3amaxoM, Iassieecs npu 41°C. Temmepatypa
IiaBjieHuss (eHoJla CHJIBHO IMOHM)KAeTCS OT NpHUMECH HEeOONbIIMX KOJIMYECTB BOJBI
(xpuctamnoruapat CsHeOH*H,0 mnasurcs npu 16°C). @eHos rTurpocKonuyueH, KpUCTallIbl €ro
IIPU CTOSTHUM Ha BO3/IyX€ PacCIUIBIBAIOTCS, 00pa3ysl TaK Ha3bIBAEMbIH KUJIKUN (HEHOIL.

Cdopmynupyiite BEIBOI O padoTe.

OmbiT 9. Peakiust penona ¢ xnopumom sxenesa (111)

PeakTuBbl M MaTepuanbl: (EHOJ, HACBIIICHHBIH BOAHBIA pacTBOp; xyuopun xeieza (1),
0,1 . pactBop.

[Tomemarot B mpoOupky 2 Kariu pactBopa ¢eHosa, 100aBistoT 3 Kariyd BoAbI U 1 Karuto
pactBopa xiopuaa xenesa (I11). [TosBaseTcss ”HTEHCHBHOE KPacHO-(PUOIETOBOE OKpAIIHBAHHE.

@DeHOITBI ¢ XJIOPHUIOM JKeJie3a B BOJHOM PacTBOPE MAIOT IBETHYIO PEAKIIMIO BCIICIICTBHE
oOpa3zoBaHusi  OKpameHHoro komruiekcHoro coeaunenuss CgHsOFeCl,  (wmm, Tounee,
OKpAaIIeHHOTO HOHA C5H5OFe2+). DTa peakuusi CIYKUT JIJIs1 KaUeCTBEHHOTO OTKPBITHS (DEHOJIOB.

Hamnumure ypaBHeHUS peakui.

CdopmynupyiiTe BBIBO 11O padoTE.

Omprt 10. Tonyuenue 2,4,6-tpubpomdbenona

PeaktuBpl u Marepuanbl: (PeHON, BOAHBIN pacTBOp; OpOMHAs BOJAA, HACBIIIECHHBIHA
pacTBop.

B mpoOupky BHOCIT Kamid OpOMHOW BOJBI U JOOABISIOT KAIlll0 BOAHOTO PacTBOpa



¢enomna. Ilpu »TOoM OpomHas Bojxa oOecIBEYMBACTCS W JKUIKOCTb MYTHEET BCIEACTBUE

obpazoBanus 6enoro ocajaka 2,4,6-rpubpompenona. Hanummre ypaBHEHUS peakiiuii.
I'mapokcwiipHas Trpynma OTHOCHTCA K YHCIy HaumOolee CHUJIBHBIX —OpTO-TIapa-

OPUECHTAHTOB. Peakiuu 351eKTpo(UIBHOTO 3aMENICHUs BOJOpPOJIa B OCH30JIBHOM sIape st

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

Ommit 11. CynbdupoBanue dpeHona

PeaxtuBbl 1 MaTepuanbl: Gpenon; cepHas kuciora (d=1,84 r/cm3),: BonsHas OaHsl.

B npoOupky mnomemiarmT HECKOJIbKO KpUCTaUIOB (eHoa M 100aBIAIOT 3 KAl CepHOU
KHCJIOTHL. BCTpSAXHMBAIOT CONEpKUMOE MPOOUPKHU: KpHCTALIB (heHOoJa pacTBOpsAIoTCsA. BHocsT
KAaILTIO MOJYYHBILErocs pacTBOpa B APYTYIO MPOOUPKY U A00aBISIOT 4—35 Kamnenb BoJbl: (eHol
BBIJIETISIETCS B BUJIE MYTH.

Peaknmonnyro cmech B IMepBod NMpOOMpPKE HArpeBalOT Ha KHUIAIIEH BOASHOW OaHE B
TEeYCHHE 2—3 MUH, 3aTeM OXJIKIAIOT COJEPKUMOE MPOOMPKH M BBUIUBAIOT B mpobupky c¢ 10
KaIUIIMU ~ XOJIOJHOM Boabl. OOpa3yercss OIHOPOIHBIM pPAcTBOp, MOYTH HE HMEIOLIU
XapaKTepHOro 3amnaxa ¢peHoJa.

Hanummre ypaBHeHUs peakiiuii.

CdopmynupyiiTe BBIBO 110 padoTeE.

OmnesiT 12. HutpoBanue denomna

PeakTuBbl U MaTepuaibl: Gpenod, azotHas kuciora (d=1,4 r/cm3), razooTBoHas TpyOKa.

B mnpoOupky momemarT HECKOIbKO KPHCTALIMKOB (eHOoNa, 2—3 KamuM BOJBl U
BCTPSAXMBAIOT O 00pa30BaHUS OJHOPOAHOTO pacTBopa. B japyryroo mpobupky mnomemiaror 3
KaIUTM KOHIIEHTPUPOBAHHON a30THOW KUCIIOTHI M 3 KarljIk BOMBI.

Paz6aBiieHHyI0 a30THYIO KUCJIOTY IO KaIUIIM OPUIMBAIOT K KUAKOMY (EeHOITy, Bce BpeMs
DHEPTUYHO BCTPSAXMBAS W OXJAXKIAsd PEaKIUOHHYI0 NPOOHMPKY, — peakuuss HAET OYCHb
SHEPruyHo. PeakMOHHYI0 CMeCh BBUIMBAIOT B IPOOUPKY C HECKOJIBKMMHU KaIUIIMU BOJIBI.

OTtBepcTe NMPOOMPKU 3aKPHIBAIOT MPOOKOH C Ta300TBOMHOW TPYOKOW M OTTOHSIOT O-
HUTPO(EHOJ B YUCTYIO, CYXYIO0 NMPOOUPKY-NIPUEMHUK. MyTHas KaIuisl )KUIKOCTU B NPHEMHUKE
UMEeT XapaKTepHBIH TOPHKO-MHUHIAIBHBIA 3amax o-HuTpodenona. Il-uzomep ocraercs B
PEaKIMOHHOM MPOOHpPKe.

I'unpokcunpHas Tpymnma — 3aMECTHTENb, AKTUBHPYIOIIMHA COJEpiKallee ee sIpo.
Peakiun 3amMerieHust (EHONOB MPOTEKAIOT 3HAYMTENBHO JIerde, 4YeM Yy apoMaTHYeCKHX
yraeBonopoaoB. deHosn HUTpyeTcss pa30aBIeHHOW a30THOM KHCIOTOHM, TOrja Kak Ipu
HUTPOBAHUU OEH30J1a HY’)KHa CMECh KOHIIEHTPUPOBAHHBIX a30THOM U CEpHON KUCIIOT.

Hanmmnre ypaBHEHUS peakui.

Cdhopmynupyiite BbIBOA 10 paboTe.

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

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

B onny nmpoOupky BHOCAT 3 KalulM pacTBOpa NMUPOKAaTEXMHA, B JAPYryl0 — 3 Karuu
pacTBOpa pe30oplrHa, B TPEThIO — TUAPOXMHOHA U B YETBEPTYIO — MUporamiona. B kaxmayio u3
npoOUpoK 100aBisA0T 1o 1 Karute pacTBopa xJjopuia sxeneza. [Ipu 3ToM B mepBoi mpoOupke
HOSABISIETCA 3€JIGHOE OKpalllMBaHHe, BO BTOpOW — (UOJETOBOE, B TpPEThbe — 3eJIeHOe,
MOMEHTAJILHO MEPEXOSIIEE B JKEITOE, U B YETBEPTOI — KpacHOe.

OnHoBpeMeHHO ¢ 00pa3oBaHUEM (DEHOJATOB XJIOPHJ JKejle3a AeWCTBYeT Ha (hEeHOJbI U
KaKk OKHUCIHUTENb. [losiBleHHE OBICTPO W3MEHSIONMICHCS 3€JIEHOW OKpAacKh B MPOOHMpPKE C
THJIPOXMHOHOM YKa3bIBa€T Ha TO, YTO IPHU OKUCIEHHWU THIPOXMHOHA B XUHOH oOpasyercs
MIPOMEXKYTOUYHOE COEAUHEHHUE OJHON MOJIEKYJIbI THAPOXUHOHA C OJHOM MOJIEKYJIOW XWHOHA, TaK
Ha3bIBAEMBIH XUHTHIPOH.



3aMeTUTh 3€NCHYI0 OKpPacKy MOXKHO TOJIbKO B TIEpBBII MOMEHT IONAJaHHs Karlid
XJIopHuJa Kejie3a B pacTBOpP THAPOXMHOHA MpPH paccMaTpuBaHuM Ha Oenom ¢one. Okpacka
CTaHOBHUTCSA 3aMETHEE IMpPH HACHIIIEHHOM pacTBOpe THAPOXMHOHA U Oonee cimabom pacTBope
XJIOpHJIa Keme3a.

Hanumnre ypaBHeHUS peakLui.

CdopmynupyiiTe BBIBO 11O paboTe.

OnbiT 14. llBeTHbIE peakMM MHOTOATOMHBIX (EHOJIOB C XJIOPHIOM JKejie3a Ha
¢buIbTpOBANIbHOM Oymare

PeaktuBel u Matepuanbl: 1%-Hble pacTBOPbI MUPOKATEXWHA W MHUPOTAILIONA, XJIOPHI
xenesa FeCls, 0,1 H. pacTBOp, QuabTpOBaIbHAS OyMmara.

Ha mnonocky ¢uibrpoBansHoit Oymarum (3x7 cm) HaHOcIT mo 1 Kamie pacTBopa
NUPOKATeXWHA ¥ THporauiona. Korma kamm pacrtuiblByTCsl, B IIEHTP KaXKIOTO MSATHA TTOMEIIAIOT
1o karuie pactBopa xsopunaa xeie3a (I1l) —mpoayKThl OKHCIIEHHS paclpeessioTCs B BHIC
KOHIICHTPUYECKHX KOJIEH, T.C. yAaeTcs HaOJroJaTh paclpenesuTeNIbHyI0 XpoMaTorpaduio Ha
Oymare.

[Tonmy4yeHHyIO XpOMaTOrpamMMy MPHIIOKUTE K pabodeMy KypHaTy.

Cdopmynupyiite BbIBOI O padoTe.

Omnpit 15. LiBeTHast peakius Ha albIeTUbl ¢ HYKCUHCEPHUCTOM KUCIOTON

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

B nBe nmpoOupku moMemiaroT Mo 2 Kaid pacTBopa (YKCUHCEPHHUCTOM KHUCIOTHI U
MO0aBISIOT B OJHY M3 HUX 2 Kallld pacTBOpa (GopManiblIeruia, B Ipyryr — 2 Karuld 3TaHals.
PactBOp (hyKCUHCEpHUCTOW KUCIOTHI MIPH JOOABICHUH PAacTBOpa (POpPMaNIbJIETHIa MTOCTECIICHHO
OKpalluBaeTcs B (PUOJETOBBIN IIBET, IPH J100aBICHUH 3TaHANSI — B PO30BO-(HOJIETOBBIN I[BET.

Omnpit 16. CamooKkHCcIIeHHE BOJHBIX pacTBOPOB (opManbaeruia

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

B npoOupky nomeniatotr 2—3 karu pactBopa (opMaibAeruaa U 100aBig0T 1 Kamio
WHAMKATOpa METUIIOBOTO KpacHoro. PacTBop mpuHUMAaeT KpacHYH OKpacKy, YTO yKa3blBaeT Ha
KHUCITYIO PEaKLHIo.

AJbaerubpl OYeHb JIETKO OKUCISIFOTCS. B BOJHBIX pacTBOpax OHM MOTYT OKHCISTHCS 0
KHCJIOTHl 33 CYET KHCIOpOoJa JAPYrod MOJEKYJbI ajbJerHa, BOCCTAHABIMBAS €€ B CIHPT —
POMCXOIUT PEAKINS OKHUCIUTEILHOIO BOCCTAHOBJICHUS.

Hanmmnre ypaBHEHUS peakui.

Cdopmynupyiite BEIBOI 1O padoTe.

OmnbiT 17. OKkucIeHue anbAeruI0B aMMHAYHBIM PacTBOPOM OKCHa cepedpa (peaxius
«cepedpsIHOTO 3epKaia)

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

B udunctyro npoOupky BBOJAT 2 KAl pacTBOpa HUTpaTa cepedpa U MpUOaBIAIOT KaIlIo
amMuaka. O0pa3yromuiicss Oypblil 0CaJioK THIPOKCHA cepedpa pacTBOPSIOT, 10OABIISIS U30BITOK
(1—2 xamm) pacTBOpa amMMHaka. 3aTeM NpUOAaBIAIOT KaIUII0 pacTBopa (QopMaibieruaa |
MEIJICHHO TIOJIOTPEBAIOT COJEPKMMOE MPOOMPKH Hal TIaMEHEM TOpenkH. [Ipu ocTopokHOM
HarpeBaHUU COAEPKUMOE MPOOMPKU OypeeT W Ha e€e CTEHKAaX MOXKET BBIJICIUTHCS cepedpo B
BUZIC OJIECTSIIETO 3epKATBHOTO HaieTa (KOMIUIEKCHBIH MOH MeTajla BOCCTAaHABIUBACTCS [0
METaJUINYECKOro cepedpa). AbJIeru]] OKUCISeTCs 0 KUCIOThI, KOTopasi 00pa3yeT aMMOHHEBYIO
COJIb.

Hamnummre ypaBHEHUS peakLuil.



Cdhopmynupyiite BbIBOA 10 padorTe.

Ompit 18. Okucnenue anpaeruioB rugpokcuaom meau (1)

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

B npobupky nomemiaroT 4 Kamiu pacTBOpa €IKOro HaTpa, pa3daBisioT 4 KarisiMu BOJIbI
U 100aBisrOT 2 Karum pactBopa cynbdara meau (11). K BemmaBmemy ocanky rupokcuaa Meau
(I1) mpubassror 1 Kammo pacTBopa GopMajbaeruia U B30aITHIBAIOT COAEPIKUMOE POOUPKH.
HarpeBaroT Haj miaMeHeM TOpEKU /10 KHIIEHHUS TOJIBKO BEPXHIOI0 YacTh PacTBOpa Tak, YTOOBI
HUDKHSISL 4acTh OCTaBajach JUIsl KOHTPOJS XONOAHOW. B Harpetoit yactu mpoOUpKH BBIAETSETCS
xenteii ocamok ruapokcuaa meau (1) (CuOH), mepexonsmuii B kpacHblii okcung meau (1)
(Cuz0), a nHOr 1A HA CTEHKAX MPOOUPKHU BBIAEISETCS JJaXKe MeTallInyecKasi Me/ib.

Hanmmnre ypaBHEHUS peakLuil.

[ToBTOpPUTE 3TOT OMBIT, 3aMEHUB PACTBOP (hopMalbIaeruaa pacCTBOPOM dTaHAIIS.

Cdopmynupyiite BEIBOI O padoTe.

OmpiT 19. Peakuus 6eH3abieTHAA C THAPOCYIHGUTOM HATPHS

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

B mpobupky mnomemiaror 3 Kamm OEH30MHOTO anmbpAerunaa, M00aBISIIOT 5 Kamenb
HACBIIICHHOTO pacTBOpa THAPOCYNb(PHUTAa HATPUS U DHEPTMYHO BCTPAXUBAIOT CMECh.
O0pa3yroTcst KPUCTAILIBI THAPOCYIb(GUTHOTO COSTMHEHUSI.

3areM K cMecHu J00aBJISAIOT 6 Kamelb BOJbI M TOMEUIAIOT MPOOUPKY B TOPSUYIO BOJSHYIO
6anto. Kpucramisl ObICTp MCUE3a0T, B PACTBOPE MOSBIISIFOTCS MACISHUCTBIE KaIUTH OLYIIAeTCs
XapaKTepHBI 3amax OeH3anpaeruaa. XuMusM mpoiecca:

[Ipu HarpeBaHNH B BOJHOM PacTBOPE TUAPOCYIb(MUTHOE COCTUHEHHE JIETKO Pa3iaraeTcs
Ha MCXO/IHbIE BEIIECTRA.

Hanmmnre ypaBHeHUS peakui.

Cdopmynupyiite BbIBOI 1O padoTe.

OmnpiT 20. [TonydeHue aneToHa U3 YKCyCHOKHCIIOTO HATpUs

Peaxmuevr u obopyoosanue: yKCYCHOKUCTBI HAMPUli, 00€360MHCEHHbIU, CONAHAA
KUCI0ma, KOHYeHMpUpo8aHHas, 2a300meoonas mpyoxa c npooKou.

B cyxyro npobupky momematotr okoio 0,1 T 00e3BOKEHHOTO0 YKCYCHOKHUCIIOTO HaTpPHs
CH3COONa (BbicoTa ciosi JOMKHA OBITh OKOJNO 3 MM). 3aKpbhIBAlOT MPOOUPKY MPOOKOH ¢
ra300TBOAHON TPYOKOM, HUKHUIN KOHEI] KOTOPOW OMyCKaroT B MPOOUPKY € 6—8 KaIuIsIMU BOJIBI.
Jlep>ka IpoOUpPKY C YKCYCHOKHCIIBIM HaTPHUEM B FOPU30HTAIBHOM IOJIOKEHUH, HarPEBaIOT €€ B
I1aMeHu ropesiku. [lapsl arieToHa KOHAEHCHUPYIOTCS B BOJIE, HaXOs1Ielcs BO BTOPOMl MpoOupke.
Omymaercs XxapakTepHBbIN 3a11ax aleToHa.

[Tocne octeiBaHMs NEpBOMl MPOOUMPKU 100ABIAIOT B HEE KAaIUII0 KOHLIEHTPUPOBAHHOU
COJITHOM KHUCIOTHL. I[IpoMCXOIUT CHIIBHOE BCIEHMBAHHWE BCIEIACTBUE BBIJIEICHUS JIBYOKHUCH
yraeposaa. Hanummure ypaBHeHUs peakiuii.

OmprT 21. 1iBeTHas peakiys Ha alleTOH C HUTPOIIPYCCHIOM HATPHS

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

Ha npenmeTHOE CTEKII0 HAHOCAT KAILTIO0 PacTBOpPa HUTPOIIPYCCUAA HATPHSI, 2 KaIlJIH BOJIBI
u 1 ka0 BogHOTro pacTtBopa aneroHa. [Ipu 1o0aBneHUN Karid pacTBOpa €IKOro HaTpa CMeCh
OKpAIIIMBAETCS B KPACHBIN IIBET, KOTOPBIN OT 100aBIeHUs | Karumm pacTBOpa YKCYCHON KHCTIOTHI
MPUHUMAET BUIITHEBO-KPACHBIN OTTEHOK.

OmnpiT 22. Peakius alieToHa ¢ THAPOCYIbPUTOM HATPUS
Peaxmusevl u obopyooeanue: ayemon; 2uopocyibgum Hampus, HACbIUWEHHbIL PAcmeop,



CONAHASA KUCTOMA, 2 H. pACMBOpP; MUKPOCKON, NpeoMemHoe CMeKI0; 3anasHHbIl Kanuuiap.

Ha npenMeTHOE cTEKI0 HAHOCAT 2 KaIlUIM HACBIIIEHHOIO pacTBOpa Oucyiab(puTa HaTpus,
N00aBsIOT | Kamjro aneToHa W pa3MEIIMBAalOT KOHLIOM 3alasHHOrO Kamwuiapa. Bckope
HAUMHAeT BbINAJATh KPUCTALIMUECKUH OCaJO0K T'MIAPOCYIb(MUTHOTO COEIAMHEHMs alleTOHa.
[IpenMeTHOE CTEKIO MEPEHOCST IO MHUKPOCKOI M paccMaTpUBaIOT KpucTaylibl. Kpucramibl
THIPOCYIb(MUTHOTO COEIMHEHMs aleTOHa MPEACTaBIAIOT COO0OH HempaBUWIIBHOM (HOpMBI
YeThIPEXyroJbHbIE TA0MNUKH (puc. 1)

Pucynok 1 — Kpucramis! rujpocynbGUTHOTO COSMHEHUS alleTOHA

JI06aBIAIOT K OCa/IKy KaIlIF0 PacTBOpa COJISIHOM KUCIOTBI — OCaJl0K T'HMAPOCYJIb(GUTHOTO
COEJIMHEHUS alleTOHAa pacTBOPSETCS.

Hamumure ypaBHeHUs peakui.

Peaknuio mmpoko UCTIONB3YIOT ISl OTJENICHHs] KapOOHWIBHBIX COCMHEHUI OT BEIIECTB,
C KOTOpPBIMH THAPOCYIb(GUT HATpUsi HE BCTymaeT B peakuuto. IIpoaykTsl mpucoeauHeHUus
THIPOCYIb(pHUTa HATPUS NpU 00paboTKe cinaboil menoypto win pasdasieHHoit kuciotoit (HCI,
H,SO4) paznararoTcs, 00pa3yst HCXOAHbIE KAPOOHUIbHBIC COCTUHEHUS.

KapOoHunpHBIE COEAMHEHUS OTHOCATCS K YHCIY BECbMa PEaKIMOHHOCIOCOOHBIX
OpraHM4ecKux BemecTB. VX XMMUYecKHe CBOMCTBA CBSI3aHbl C OCOOEHHOCTSIMM 3JIEKTPOHHOI'O
CTpOCHHUSI KapOOHWIBbHOW Tpynmnbl. CBS3p MEXAY aTOMOM YIJIEpoJa M aTOMOM KHCIOpOja
BCJIEJICTBUE OOJIBLION 3JIEKTPOOTPULATEIBHOCTH KHCIOPOAA IO CPaBHEHHUIO C YIVIEPOAOM
CWJIBHO IMOJIIPU30BaHA 3a CUET CMELICHMsI DJIEKTPOHHOM IJIOTHOCTU T-CBA3M K KHUCIIOPOAY.
CunbHasg nonsipuzauus cBsizu C=0O B kapOOHMJIBHBIX COEIUHEHUSAX BEIET K TOMY, YTO Ha
KHUCJIOPOJIE€ COCPEAOTAYMBACTCSI OTPHULATEIbHBIM 3aps]l, a Ha KapOOHUJIBHOM YIJepoae —
H0J0XKUTENbHBIN. [TonspHOCTE KapOOHMIBHO IPYIIIBI ONPEAEISET U €€ peakuu. boabIuHCTBO
peaxiuii KapOOHMIIBHBIX COCTUHEHUH — ATO PEAKIIMH, B KOTOPBIX MOJIOKUTEIHFHO 3apsKSHHBIH
KapOOHMJIBHBIN YIIepoA — 3JEKTPOPUIBHBIA IIEHTP MOJIEKYJIbI — B3aUMOJECHCTBYET C
HYKJIEOQUIbHBIMU peareHTaMu. Peakiins npucoequHeHus: OucynbpuTa HaTpusi K KapOOHMIBHOMN
IpyIIe OTHOCUTCS K peakisIM, IPOXOIAIIMM IO MEXaHU3MY HYKIEO(DUIBHOTO IPUCOEAUHEHHS.

Ompit 23. [Tonyyenue ogodopma 13 aleToHa

Peaxmuevl u mamepuanvl: ayemon, pacmeop uoda 8 tiooude Kauus, eoxuu Hamp, 2 H.
pacmeop.

[Tomemator B mpoOupKy 3 Karuiv pacTBopa iioja B HOJUCTOM Kalluu M 5 Kareidb pacTBoOpa
enkoro Hatpa. PactBop obecrBeunBaercs. K o0eciiBeueHHOMY pacTBOPY MOJIHOBATUCTOKHCIOTO
HaTpHs J00aBIAIOT 1 Karutio aneroHa. MrHOBEHHO 0€3 HarpeBaHUs BBINAAET KEITOBATO-0EIbIN
0CaJIOK C XapaKTepHBIM 3amaxoM ogodopma.

Hanmmnre ypaBHeHUS peakui.

Peakuust oueHb YyBCTBUTENBHAS U HCIIONB3YETCS [Tl OTKPBITHS areToHa (HomodopMHas
npoOa Ha aleToH).

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

Kpurepun Onenka Yposennb

CTYJIeHT CaMOCTOATCIPHO HWJIHM B COCTaB€ | «3a4YTCHO» HOpOFOBBIﬁ YPOBCHB

Majioi TPYIIBl BBHITOIHUT JIA0OPATOPHYIO




pabory, IIPELYyCMOTPEHHYIO y4eOHBIM
IUIAHOM, a TAaK)X€ JAeT OTBETHl HAa BOIPOCHI
no 9JToi pabore TWpuU ee  3amIUTe

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

BOIIPOCHI ITPH €€ 3alUTE.

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

4.2.1 Bonipocsl AJisl MOATOTOBKH K IK3aMeHY

1. TepMoauHaMU4YecKkue CHCTEMbl. BHYTpeHHSIs1 SHEPrusi CUCTEMBI, paboTa, TeroTa.

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

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

4. CrnenctBus u3 3akoHa ['ecca. CtangapTHbIE COCTOSHUS M CTaHIAPTHBIE TEIIOTHI
00pa3oBaHus BEILIECTB.

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

6. @DakTopbl, CIOCOOCTBYIOLIUE POCTY SHTPONUU. TpeTuil 3aKoH TEPMOJUHAMUKH.

1. N306apHo-n3oTepmudeckuii  moreHman  (9Hepruss [mb0ca). Hanpaenenue
IPOTEKaHUS XUMUYECKUX PEAKIIUH.

8. [TonsiTue cpenHeld W UCTUHHOW CKOPOCTHM XHMHUYECKOM peakuuu. 3aKoH
JEMCTBYIOIMX MAcC U T'PaHUILIbl €0 IPUMEHEHUS.

9. [Topsmox  peakuuu. MonekynspHOCTh peaklUMHU. 3aBUCUMOCTb CKOpPOCTH
XUMHUYECKOH peakuuu oT Temneparypsl. [Ipasuno Bant-T'odda.

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

11.  depmeHTaTHBHBIN KaTaaus3.

12. OOparumbie U HEOOpPATUMBIE XUMUYECKHE PEaKIINU. XUMUYECKOE paBHOBECHE.

13.  KoncraHTa paBHOBecHs U (akTOphl Ha Hee BIUsIOIIKE. Bboixoa peakuuu.

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

15. T'omorenHele u rereporeHHble  cuctembl. Daszpl.  Bunmel  pacTBOpOB.
PacTtBOpuMOCTS.

16.  CrnocoObl BbIpaXeHUsI KOHLIEHTPALIMH PAaCTBOPOB.

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

18.  TemnoBble 3¢ dexTs rporecca pacTBOpEHHUSI. Kpucramnoruaparsr.
ITpoMexyTOUHOE MOI0KEHUE PACTBOPOB MEKY BELIECTBAMH U CMECSIMU.

19.  3aBHCHUMOCTH pPAcTBOPUMOCTH OT TEMIIEPATypbl W JaBJIEeHUS. 3akoH ['eHpw.
Huddysus.

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

21.  3axon Payns u crneacTBust U3 HETo.

22.  KomnwraTWBHBIE CBOWCTBA pPAacCTBOPOB W TPaHUIBI WX TPUMCHEHUS.
N3oTonnueckuii ko3 PUIHEHT.

23.  Pomp ocmoca B OMOJOTHMYECKMX CHCTEMax W B MEIUIHMHE. | MIOTOHMYECKUE U

TUIIEPTOHUYECKHUE PACTBOPBI.
24.  Teopus >MEKTPOJUTHIECCKON AUCCOIMAINHN U €€ OCHOBHBIC TON0XKeHUs. CTeneHb




JUCCOoHalu. CunbHbIe U c1a0bIe SJICKTPOJIUTHI.

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

26.  Poib 31EKTPOIIMTOB B MPOIIECCE KU3HEACATEIbHOCTH.

27.  Koncranra aucconuanuu. 3akoH pa3zoasienus OcTBaibaa.

28.  Jluccoumanmsi Bojbl. MOHHOE TpoW3BeneHHE BOJABI. BOIOpOAHBIN TOKa3aTelb.
NutepBansl 3HaueHnit pH 114 )xuakocTeld opraHuszma.

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

30.  Amdonutsl. Monnslii ruaposns. KoHcTaHnTa rumposusa.

31.  KoHKypeHTHBIE PeaKLIUu B paCTBOPAX IJIEKTPOIUTOB.

32.  Pacuer pH xucnot, oOCHOBaHUM U COJICH.

33.  T'ereporennsie paBHOBecusi "ocanok-pactBop". IIpomsBeneHne pacTBOPHUMOCTH.
PacTBOpUMOCTb TPYJHOPACTBOPUMBIX IJIEKTPOIUTOB.

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

35.  OKuCIHTETHHO-BOCCTAHOBUTEIIHHBIE peakuun(OBP). Penokc-cucremsl.
OcHoBHble THIBI OBP.

36.  CramapTHBI SJIEKTPOAHBIA MOTEHIMAaN H (aKTOPsl HA HETO BIUSIOIINE.
Ypasuenue Hepucra. BomopoHblid 3JIEKTPOSI.

37.  T'appBanmueckwuii amemeHT(CU-Zn). D/IC raqbBaHUYECKOTO HJIEMEHTA.

38.  IlpaBuna 3anmucu TrajibBaHUYECKHX JJNEMEHTOB. OTINYMS TaJlbBaHHUYECKOTO
AJIEMEHTA OT AIEKTPOJIN3HON SUYEHKH.

39.  PabGora, sneprust [ u66ca, koOHCTaHTa paBHOBECHUs peloKc-peakiuii. Onpenenenue
HaIpaBJICHUS] CAMOIIPOU3BOIBHOTO MPOTEKAHUS PETOKC-TIPOIIECCOB.

40.  buonornueckoe 3Ha4€HUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX MTPOIIECCOB

41.  PacnpocTpaHEHHOCTb XMMHMUYECKHUX 3JIEMEHTOB B IIPUPOJIE.

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

43.  Maxkpo- 1 MUKPODJIEMEHTHI B CPEJIe U OPTaHU3ME YETIOBEKA.

44.  Metamibl )KM3HU UX POJIb B OpraHU3MeE.

3agady Ha YK3aMeH
1. He npousBons BberuMcieHuid, ycTtaHoBuTe 3HaK AS° ciegyrommx
MPOIIECCOB:

2NH; (I‘) = N» (I‘) + 3H, (F) ;
C 02 (K) =C 02 (F) 3
2NO(r.)+ O3 (r.) =2NO0Og(r.);
2. ObpaTtumas peakus OIMCBIBACTCS YpaBHEHUEM
A(r.) + B(r.) = 2C(r.) Cmemanun nmo 1 monp Bcex BemecTB. [locrne ycTaHOBIEHUS
paBHOBecHsi cMecu oOHapykeHo 1,5 monb BemectBa C. HaliTu KOHCTaHTY paBHOBECHS
(0O0beM peakIIMOHHON CHCTEMBI CUUTATh MOCTOSIHHBIM U paBHBIM 111).
3. OOpaTtumas peakuus onucbiBaeTcs ypaBHeHueM A(r.) + 2B(r.) = C(r.)
Cmemanun mo 2 Moib Bcex BemiecTB. [locnme ycTaHOBIIEHHST DPAaBHOBECHUS CMECH
oOHapyxeHo 2,5 monb BemectBa C. Haiftu koHCTaHTy paBHOBecus. (00beM peakIUOHHON
CHCTEMBI CUATATh MOCTOSIHHBIM U PaBHBIM 111)
4. Bo ckompko pa3 HYXHO YBEIWYHUTH JaBJIEHHWE, 4YTOOBI CKOpPOCTb
aJNIeMEHTapHON OHOCTaIuiHOM peakiuu 2A + 2B = 2AB B 3akpbITOM cocyzie BO3pociia B
256 pa3? OmpenenuTe TOPSJIOK pEaKkIUXd IO BEIIECTBY A, 1O Bemectsy B u
CyMMapHBbIH(00IIKit) MOPSAIOK PEaKIHH.
5. He nmpousBons BbluMciaeHuil, ycraHoBute 3HaK AS°® criexyromux
IIPOLIECCOB:



2HQS(I‘.) + 30 (F) = 2H20(}K) 4+ 2505 (I‘.);
2CH; O (r.) + 30 (r.) = 4H; O (r.) + 2C Oz (1)

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

2NH3 (I‘) = N2 (I‘) + 3H2 (I"),
COz(x.) =COy(r.);
2NO(r.)+ 02 (r.) =2NO03(r.);

7. [Ipy craHgapTHBIX YCIOBUAX TEIJIOBOM 3((dEeKT peakiuu oOpa3oBaHUS
CCly u3 rpadura paBen 103,3 k/[x/Monb, a TEmIoBoi 3PQeKT peakuu 0Opa3oBaHUS
CCly u3 anmasa pasen 105,6 x/[x/monb. UeMy paBHa TeIuioBoi 3(pQeKT mpeBpamcHus
rpadura B anMas nmpu CTAaHIAPTHBIX YCIOBUAX?

8. Paccuuraiite TeruioBoi 3ddekT peakuuu rnepexona rpadura B anmas,
€CJIM M3BECTHO, YTO TEIUIOBOM 3ddekt peakiuu odOpazoBanus CO, u3 rpadura paBeH
393,5 xJIxx/mMomnb, a TernoBoil addexT peakiuu odpazoBanusi CO, u3 anmaza paseH 3954
k/[/MOTB.

9. He mpou3Boas BBIYKMCICHHUN, YCTaHOBUTE 3HaK AS®  ciemyronmx
IPOIIECCOB:

2HQS(I‘) + 30, (F) = 2H20(}K) + 2505 (1“.);

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

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

PaccuuTars TennoBoil 3¢ ekt peakuu Mpyu CTaHIAPTHBIX YCIOBUAX, ONPEIEINUTh 3K30-
WIM SHAOTEPMHUUECKAsl PEAKLIUS.

11. Bo CKOJIbKO pa3 HYXHO YBEIUYUTH JaBJIEHHWE, 4YTOOBI CKOpPOCTb
AJIEMEHTapHOM OJHOCTaIuiHON peakunu 2A + B, = 2AB B 3akpbITOM cocy/ie BO3pocia B
1000 pa3? Ompenmenwute TOPSAIOK pEaKIMKM TIO BEIIECTBY A, MO BemecTBy B; m
CYMMAapHBIH(00IIHiT) MOPATIOK PEaKIIHH.

12.  YcTaHOBUTH, BO3MOXHO JIM TIPOTEKAHWE pEAKIUH B CTaHIAPTHBIX
ycnoBusix npu 25°C:

A4HCl(r.) + Oz (r.) =2Clg (r.) + 2H2 O (x.)

PaccunTarh TemnoBoil 3¢ (exT peakuu Mpyu CTaHAAPTHBIX YCIOBUAX, ONMPEACTHTH IK30-
WM DHJIOTEPMUAYECKAsT PEAKIIHS.

13.  Paccuurtare xonuentparnuio nono CH3COO™ B pactBope, 0,5 1 KoTOpOro
conepxkut 0,05 moms CH3COOH wu 0,5 mons HCI1, cuuras auccomuariiio mocienaHen
nonHoi. KoHcTaHTa mucconuanyy yKCyCHON KUCIOTHI paBHa 1,8* 10°

14.  Ckompko wmmmtmmuTpoB 80%-Horo (mo wmacce) pactBopa HpSO4
(nnomuocmo = 1,7 /M) HYXHO B3ATh Juis mpurotoBieHus 800 mn 1M pactBopa?

15. CkonbkO  MWUIMIMTPOB  KOHIEHTpupoBaHHoro  pactBopa HNO3
(nromnocme = 1,21 t/™mi), comepxkamiero 30% (mo macce) HNO3, HyXHO B3sTh IA
npurotosienus 700 man 0,5M pactBopa?

16.  PaccumraTh KOHIICHTpanui HWOHOB Bogopona B 0,1 M pacTBOpE
mypaBbuHO#M kucinorsl HCOOH, ecau k 1 11 3Toro pactBopa 100aBuTh 1 Moib cosn
HCOONa? Cuurath, 94TO COJIb IMOJHOCTHIO aUcconnupoBana. OObEeM pacTBoOpa Mmocie
no0aBiIeHUs CONMM CUYMTATh HEW3MEHHBIM. KOHCTaHTa JIUCCOLMAIMM MYypaBBUHON



KHCIOTHI paBHa 1,4%10™

17. K consnoit kucmore oovemom 250 mMa ¢ koHmeHtpanuen 0,1 momb/n
no6aBuiu 40 MII pacTBOpa a30THOM KUCIOTHI ¢ KoHIleHTpanuei 0,05 Momb/n. Beraucnure
pH momyuuBmierocst pacteopa.

18.  Paccuuraiite pH pactBopa, momyueHHoro cmemenueM pactBopa KOH c
koHueHtpanuen 0,02 moaws/1 u oo6bemom 20 M ¢ pactBopom NaOH ¢ konneHTpanuei
0,05 momw/11 1 06beMoM 10 miI.

19.  Yemy paBua pactBopumocts MnS B 0,005 M pactBope Na,S. ITP(MnS)

=2,5%10™"

20.  Yemy paBua pactBopumocth Agl B 0,01M pactope Nal.ITP(Agl) =
1,1*10°

21. bBpomHas BOJa — YACTO HCIOJIB3YeMbI B J1a0OpaTOPHOI NpPaKTUKE

peakTuBoB. Kakue u3 mepeunciIeHHBIX HOHOB MOXKHO OKHCIUTH OpOMHOH BOJOH: a)
sonota(l); 6) oosa (11); B) kobansra (11)?

22.  MOXHO I OKHCIHTH HOH Fe’* nepManrasaT-uoaoM MnO, , KOTOpEI pu
BOCCTAHOBJICHHH B KHCJIOM PAcTBope mpespamaercs B uon Mn?* (cocTosHus BelecTs —
crangaptabie)? CocTaBbT€ YpPaBHEHUSI OKHCIHMTEIbHO-BOCCTAHOBUTEIBHOM pEaKIuu U
paccuMTaiiTe KOHCTaHTY paBHOBecHsl peakiuu npu 298 K.

OO0pa3sen 3K3aMeHALIMOHHOT0 OnJieTa

MunuctepcTBo 00pazoBanus U Hayku Poccuiickoit deneparuu
benepaibHOE TOCYAAPCTBEHHOE 00/ IKETHOE 00Pa30BaTEIBLHOE YUPEIKICHUE
BhICIIIEr0 00pa30oBaHUs
«KybaHckuii TOCY1apCTBEHHBIN YHUBEPCUTET
(bakynbTeT XUMUU U BBICOKUX TEXHOJIOTHIA
kadenpa OOmICH, HEOPraHMIECKON XUMUU U HHPOPMAIIMOHHO-BBIYMCIUTEIBHBIX TEXHOJIOTHIA B
XUMUHU
HarpasieHue noarotosku 06.03.01 buonorus

Buier Ne
ITo mucuuruinae «XuMushH
1. [TepBblii 3aKOH TepMOAMHAMHMKH. TEIUIOTHI MPOLIECCOB NPH HOCTOSHHOM 00BEME U
IIPYU TOCTOSTHHOM J1aBJIEHUH. DHTAJIBIINS.
2. Bbydepnsie pactBopsl. Bydepnas emxocts. bydepHsie cricreMbl opranusma.
3. CKOJIBKO MIWIIHIIMTPOB KOHIEHTpUpoBaHHoro pactBopa HNO3 (mioTHOCTH

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

3aB. kadenpoii bykos H.H.

4.2.2 Bornipocsl k 3a4éTy 2 cemecTp

1. KoHCTaHTBI XHMHYECKOTO pPABHOBECHs, BBIPAKEHHBbIE Yepe3 KOHIIEHTPALUH,
AKTUBHOCTH KOMIIOHCHTOB paBHOBeCHOI\/'I CUCTEMBI, CBA3b MCXKIAY HHUMHU. 3aBHUCHUMOCTH
KOHCTaHTBl XUMHYECKOTO paBHOBECHsI OT TemnepaTypsl, npunuun Jle [larense.

2. Xunkue pactBopbl. CrocoObl BBIpaXEHHS COcTaBa pacTtBopa (MaccoBas oI,
MOJIIpHAsl KOHIIGHTpAIMsi, MOJIApHAs KOHIICHTpAIMs SKBUBAICHTA). DKBUBAJEHT, (DakTop
OKBUBAJICHTHOCTH.

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




Kod((UIIMEeHTE aKTUBHOCTH, MOJIBHOU JIOJTH.

9. DNeKTponuTHYecKass auccoranus. Jlucconuanus cinaObIX — JIEKTPOIUTOB.
KoHcranta nuccouuanuu, CBsi3b CO CTENEHBIO AUCCOLMAINK (3aKoH pa3daBieHus: OCTBaIbAA).
Huccounanus Boasl. BomopoaHsiil mokasaTes.

10.  Pacuer pH pacTBOpOB CHJIBHBIX U CJIA0BIX KHCIOT U OCHOBAHHIA.

11.  Bydepnusie pacTBOpBI, IpuMepsl, pacueT pH, oObsicHeHne OydepHOro nehcTBUS,
OydepHnas emkocThb. BydepHbie pacTBOpHI B KHUBBIX OpraHU3Max.

12. OCHOBHBIE  TOJIOKEHUSI  MPOTOJMTHYECKOM  Teopuu  bpencrena-Jloypu,
COIPSDKEHHBIE Maphl KUCJIOT U OCHOBAHUH, MPUMEHEHHUE K PEaKIUsM B BOJHOM PacTBOPE.

13. CTpoeHre KOMIUIEKCHBIX COeAMHEHUH. KOHCTaHThl yCTOMYMBOCTH. XelaTHbIE
COEIUHEHMUS.

14.  OxucnuTesbHO-BOCCTAHOBUTEIbHbBIE peaxiuu. VYpaBHeHue Hepucra.

CranpapTHblii 1 GpopManbHbIi moTeHIranbl. CBsA3b KOHCTAHTHI PAaBHOBECHSI CO CTaHIAPTHBIMU U
dbopManbHBIMU TOTEHIIMANaMU. HamnpaBieHue OKUCIUTENIbHO-BOCCTAHOBUTENBHOM peaklnu.

15.  Or6Gop mpoO TOMOTEHHOTO H TETePOreHHOro coctaBa. CHOCOOBI TOTYYCHUS
cpenHel mpoObl TBEPIBIX, KUAKUX M ra3o00pa3Hbix BemiecTB. OCHOBHBIE CIOCOOBI MEpeBoja
poObI B hopMy, HEOOXOIUMYIO ISl JAHHOTO BHJIA aHAIIN3A.

16.  Merponoruueckiue OCHOBBI XHUMHUYECKOro aHanuza. CucremMaruyeckue U
ciydaiiHple norpemHocTd. OCHOBHBIE XapaKTEPUCTUKM METOJAa aHalu3a: MPaBWIBHOCTb U
BOCIPOU3BOAUMOCTh, KOA((UIIMEHT 4YyBCTBUTEIBHOCTH, MpPENeT OOHApYKEHUS, HIDKHAS U
BEPXHSS TPAaHUIBI OINpeneIsieMbIX coiepkanuil. Craructuueckas o0paboTKa pe3ysbTaToB
A3MEPEHUM.

17. Turpumerpuueckul  aHanu3. KHCIOTHO-OCHOBHOE  TuTpoBaHue. Kpuseie
TUTpOBaHUA. BpIOOp nHAMKATOpA.

18. KommuiekconoMerpuyeckoe TUTpoBaHue. MeTauIOnHIMKATOPBI.

19.  OxuciuTenbHO-BOCCTAHOBUTEIIBHOE TUTPOBAHHUE. ITepmanranaromeTpus.
Nonomerpus.

20.  CymHocTh NOTEHUMOMETPUYECKOIO MeToja aHaiu3a. [IpuBecTu ypaBHeHUE

HepHCTa JIIA OKHCIIHUTEIILHO-BOCCTAHOBUTEIILHOM napel 1 MOACHUTH CMBICII BXOAAIIUX B HErO
BEJINYMH.

21. M3meputenbHble  JJEKTPOABI M JIEKTPOIAbl CpaBHEHUA. YeM OTIMYaroTCs
U3MEPUTENIbHBIE AJIEKTPO/bI OT 3JEKTPOIOB CPABHEHUS; IPUBEANUTE IPHUMEPBHI.

22.  CymHocTh MeTOAa mpsiMod moTeHIoMeTpuu. CrocoOsl  mepexojga OT
AQHAJTUTUYECKOTO CUTHAJIA K KOHLIEHTPALHH.

23. [ToTenmmomeTrpuueckoe TtutpoBanue. CrocoObl OMpeaeieHuss KOHEYHOW TOYKHU
TUTpoBaHusA. Kakue »51IeKTpoJpl MPUMEHSIOT B KayeCTBE W3MEPUTENbHBIX U 3JIEKTPOJOB
CpaBHCHHA B MECTOAAaX KUCJIOTHO-OCHOBHOT'O U OKHUCIIUTCIbHO-BOCCTAHOBUTCIIBHOI'O TUTPOBAHUS.

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

25. Meramdeckue 3J€KTpOabl MEpBOro M BTOporo pojaa. IlpuBenure mpumepsl.
Hanummre ypaBHeHHs peakiuii, MPOTEKAOLIMX Ha XJIOpCcepeOpsiHOM U cepeOpsIHOM AIIEKTPOAax
" YpaBHCHHA HepHCTa, OMMUCBIBAOIHE MOTCHUOHAIBI 3TUX JJICKTPOA0B.

26.  B3aumMoneilcTBHE  2JEKTPOMArHUTHOTO  M3JIy4yeHHs C  BEIIECTBOM B
yIbTparOIETOBOM M BUAMMOM 00acTsx criekTpa. 3akoH byrepa — JlamOepra — bepa.

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

28.  llpuHnumnuanbHas cxemMa (OTOIICKTPOKOIIOPUMETpPAa U CIEKTPOdOTOMETpA.

OCHOBHBIE OTJIMYHUS XaPAKTEPUCTHK (OTOIIEKTPOKOJIOPHUMETpPAa OT CHEeKTpodoTOoMeTpa B
BUJUMOM U yIbTpadUoIeTOBOM 00J1aCTAX CIIEKTpa.

29.  OcHOBHBbIE TMPUEMBI MEpexoja OT AHAIUTUYECKOTO CHTHAIA K KOHIICHTpAIMH B
METO/Ie TIPSMOH CIIEKTPOPOTOMETPHH.
30.  OOmas xapakTepucTUKa METO/1a CIEKTPO(HOTOMETPHH.

4.2.3 Bonpocsl k 3a4éTy 3 cemecTp



1. IIpenmer opranmdecko xumuM. Teopuss XuUMHUECKOro cTpoeHus A. M.
byrneposa. U3omepus.

2. Crpoenne aroma yriepoga. Tumbel rubpuamsanuu. ['eomMeTpust OpraHu4ecKux
MOJIEKYII.

3. OnekrpoHHbie dQdekThl. Hykneodusl u snexrpodmibl. Kuciaorel u oCHOBaHUs
bpéncrena u JIstouca.

4. Knaccugukanus yriaeBogopoaoB. AKaHbl: HOMEHKIATypa, CIIOCOOBI OTy4EHus,
buznyeckue cBoNCTRA.

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

6. Ankensl. HoMmeHknatypa, XHMMHYECKHE CBOMCTBA, CIOCOOBI MOJYYEHUS,
reoMeTpHUUecKas H30MepHs.

1. Anxunbl. HoMeHKIaTypa, XMMHUYECKUEe CBOMCTBA, CLIOCOOBI MTOTYYCHHUS.

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

9. Apenbl. Kputepun apomaTHyHOCTH, NOpaBuio Xmokkend. HomeHknatypa wu
CIOCOOBI IIOJTyYEHHUS apEHOB.

10.  Peaxmum apomatuyeckoro anekTpoduibHOro 3amenienus. [IpaBuna opueHTanuu.
AKTHUBUPYIOIINE U I€3aKTUBUPYIOIINE 3aMECTUTEIH.

11.  Couprsl. Knaccudukanys, HOMEHKIaTypa U CIOCOObI IOJTyYSHHUSL.

12. duznyecKkue U XUMUIECKHE CBOMCTBa ciupToB. [IpocThie a3¢upsl. DEeHOIEI.

13.  Anpaerunsl. HomeHkiaTypa, XMMHUYECKHE CBOWCTBA, CIIOCOOBI MOTYYCHHSI.

14.  Keronsl. Homenknarypa, XuMHUYECKHE CBOMCTBA, CLIOCOOBI TIOJTYUYEHHUS.

15.  KapOonoBblie kucnotel. HoMmeHkmaTypa, XHUMHYECKHE CBONCTBA, CIOCOOBI
MOJTyYCHUSI.

16.  CnocoObl mody4deHHs] MPOU3BOAHBIX KapOOHOBBIX KHUCIOT: CIOXKHBIX 3(HUPOB,
aMHJIOB, aHTUPUIOB, TATOTEHAHTUAPUAOB. JKUPBI, MbLIA.

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

18.  benku. Tunsl cTpykTyp Oenka. KauecTBeHHBIC peakIK Ha OEIKHU.

19.  VrueBonasl. Knaccudukarus, crepeon3oMepus.

20.  Xumuueckue CBOMCTBa yrineBoAoB. DYHKIHMHM TMOJMCAXapUIOB B JKUBBIX
OpraHu3Max.

4.2.4 Bonipocsl k 3a4€éTy 4 cemecTp
Bonpocs! 1J1s1 NOATOTOBKHM K 3a4€TYy:

. IlosicHMTE OCHOBHBIE NOJIOKEHNS TEOPUH AppeHunyca.

. Monnsanus Boabl. IoHHOE IPOM3BEIEHUE BOJIBI.

. Pacuer pH B pacTBOpax CUIBHBIX U cIa0bIX KMCIOT U OCHOBAaHUI

. [lepeunciure ocHOBHBIE omyiieHust Teopuu Jledas — XtoKKens.

. Uro Takoe nonHast atmocgepa?

. AKTUBHOCTb, KO3()(PUIIMEHT aKTUBHOCTH.

. @akTophl, BIUSAOLIIME Ha KOO (OULIHEHT aKTUBHOCTH

. PaBHOBecue Mex 1y pacCTBOPOM U OCAaJKOM TPYIHOPACTBOPUMOIO IEKTPOJINTA.

. Kax cBs3anb1 Mexy co00# ynenbHas 3J1€KTPOIPOBOJIHOCTh PACTBOPOB 3JIEKTPOIUTOB
Y DKBUBAJIEHTHASI 3JIEKTPOIPOBOIHOCTH 3JIEKTPOIUTOB B pacTBoOpe?

O 0 1 N N =~ W —

10. Yto Ha3bIBAIOT YHUCIOM MEPEHOCA HOHA B pacTBope?
11. OKHUCIUTENbHO-BOCCTAHOBUTEBHBIE  PEAKIIHH, BayKHEHIIIe OKMCIIUTEIIH,
BOCCTAaHOBHUTEIIH.



12. BoccTaHOBIIEHHE IEPMAHTaHAT-HOHA B KUCJIOM, IETOYHON U HEUTPAIBLHOM cpeaax

13. BoccraHoBieHne XpoMaTr- U OMXpPOMAaTHOHOB B HIETOYHOM, KUCION M HEUTpaIbHOMN
cpenax.

14. KonnuecTBeHHas OIIEHKA OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM CITIOCOOHOCTH BEILIECTB.

15. Dnekrpoansie noteHuanbl. CTaHAAPTHBIN 3JIEKTPOAHBINA MOTEHIMAT MOJTYpPEaKIIIH.

16. Uto takoe 3/]C raapBaHHMYECKOTO djIeMEHTA?

17. Knaccudukarust 37eKTpOI0B U IJICKTPOXUMHUYECKHUX HETICH.

18. Monus1ii 00MeH. Buisl HOHOOOMEHHUKOB.

19. buonornueckne memOpanbl. Busl, cTpykTypa, GyHKIIHH.

20. Tuddy3noHHbIi MOTeHIMAN, TOTeHIUan JloHHaHa.

21. Ponp 6Monornyeckux MeMOpaH B )KUBBIX OpraHU3Max.

Kpurepun 3x3aMeHallMOHHOH OLIEHKH 110 AUCHMILINHE

IIpu oneHke yYuTBHIBAIOTCS CJIeAYIOIIHE Ka4yeCTBEeHHbIE 0KA3aTeJIM O0TBETOB:

OneHka «OTJIMYHO» BBICTABIIAETCS CTYJIEHTY, €CIM OH INyOOKO U IPOYHO YCBOMII
IIPOrpaMMHBIN MaTepHuall, HCUEPIIbIBAIOIIE, TIOCIEI0BATEIbHO, YETKO U JIOTUYECKU CTPOMHO €ro
U3J1araeT, yMeeT TEeCHO YBSI3bIBATh TEOPHUIO C MPAKTHKOM, CBOOOJIHO CHpaBIIseTCs C 3a/lauaMi,
BONPOCAMHM U JAPYIMMH BUAAMHU NPUMEHEHMs] 3HAHWH, MPUYEM HE 3aTpyAHSAETCS C OTBETOM
OpU BUAOM3MEHEHUM 3a/laHUii, MpaBWIbLHO OOOCHOBBIBACT IPHHATOE pEIIEeHHE, BIaJeeT
Pa3sHOCTOPOHHMMH HaBBIKAMM U IIPUEMAMU BBIIOJIHEHUS IPAKTUYECKUX 3a/1ad.

OneHka «XOpoOIlIO» BBICTABISAETCS CTYAEHTY, €CIIM OH TBEPAO 3HAeT MaTepuail,
rPaMOTHO U MO CYIIECTBY M3J1araeT €ro, He JOMYyCKas CYLIECTBEHHBIX HETOUYHOCTEH B OTBETE
Ha BOIIPOC, IPAaBUJIBHO NPUMEHSET TEOPETHUECKUE IOJOXKEHHSI MPHU PELICHUHM MPaKTUYECKUX
BOIIPOCOB | 33/1a4, BJIA/IET HEOOXOAMMBIMU HaBBIKAMU U TPUEMaMH UX BBIITOTHEHUS.

O1eHKa «yIOBJIETBOPUTEIILHO» BBICTABIISIETCS CTYJICHTY, €CIIM OH MMEET 3HAaHUS TOJbKO
OCHOBHOTO MaTepuajia, HO HE YCBOWJI €ro JeTajel, JOMycKaeT HETOYHOCTH, HEJOCTaTOYHO
NpaBUIbHBIE (OPMYJTUPOBKH, HApyLIEHUs JIOTUYECKOW MOCIEJOBATEILHOCTH B H3JI0KEHUU
IPOrpaMMHOI0 MaTepHaia, UCTIBITBIBAET 3aTPYAHEHH IIPU BBIOJHEHUH MIPAKTUYECKUX paboT.

OneHka «HEYJOBIETBOPUTENBHO» BBICTABISIETCS CTYAEHTY, KOTOpPBI HE 3HAeT
3HAYUTENLHOW YacTU MPOrpaMMHOr0 MaTepuayia, JOMYCKaeT CYLIECTBEHHbIE OILINOKH,
HEYBEPEHHO, C OOJIbIIMMH 3aTPyJHEHUSIMHU BBINNOJIHAET MPAKTUYECKHE 3a/aHUsl.

Kpurtepun onennBanns 3a4éra:

Onenka Onucanue

OTBET IIOJIHBbIA W TPABUJIIBHBIA HAa OCHOBE M3YYEHHBIX TEOPHU,
Marepual U3J0XKEH B ONpeACIEHHON JIOTUYECKOM
3auteHo  (IPOABUHYTHIN | MOCIENOBATENILHOCTH, MPH 3TOM JIOMYCKAIOTCS HECYIIECTBEHHBIE
YpOBEHB) OIMOKK B OTBETaX Ha TEOPETHUYECKHE BOIPOCHI WM B PEIICHUU
3a7a4l, KOTOpPbI€ CTYAEHT MOXET HCIPAaBUTh IO YKa3aHUIO

IIPENO/IaBaTelIs

OTBET TOJHBIM, HO TP ATOM JOMYyIEeHA CYIIECTBEHHAs] OIMIMOKa
3a4yTeHo (TOpOTOBBIH | UM OTBET HETIOJHBIA, HECBA3HBIM, YACTUYHO OCBOCHBI YMEHUS
YpOBEHB) MPUMEHATh TEOPETUYECKUE 3HAHUSA NPU PELICHUM NPAKTUYECKUX

npobiem




OTBET OOHApY’KMBAaET HE3HAHHE OCHOBHOI'O COJIEP)KaHUsl y4eOHOro
MaTepuana

He 3auteno

O1eHOUHBIE CpENCTBA [UISI WHBAIUAOB M JIMII C OIPAaHHMYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBbSl BBIOMPAIOTCS C YYETOM WX HWHIUBUAYAIBHBIX MCUXO(U3MUECKUX OCOOCHHOCTEH.

—  IpH HEOOXOAMMOCTH WHBAIWAAM M JIMIAM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3II0POBbsI TIPEAOCTABIIETCS JIOTIOJIHUTEIIBHOE BpeMsl JUIsl IMOATOTOBKH OTBETA Ha 3K3aMEHE;

— MIpH MPOBEICHUU TPOIECTYPHl OIICHUBAHUS PE3YJIbTaTOB OOYYCHHS] MHBAIUIOB U JIUI] C
OrPaHUYCHHBIMH BO3MOXXHOCTSIMU 37I0POBbsSI ITPEYCMATPUBACTCSI HCIIOJIB30BAHUE TEXHUYECKUX
CPEIICTB, HECOOXOIMMBIX UM B CBSI3U C MX WHAWBUIYATBHBIMH OCOOCHHOCTSIMH,

—  IpH HEOOXOJUMOCTH ISl OOyYaroIIUXCS C OTPaHUYCHHBIMH BO3MOXKHOCTSIMHU
3I0pOBbS M WHBAIHJIOB MpOLEAypa OICHUBAHHS PE3yJbTATOB OOYYEHHUS IO IUCIUTUIMHE
MOJKET TPOBOJMTHCS B HECKOJBbKO dTamoB.[Iporenypa oOleHHBaHUSI PE3YJIbTATOB OOYUCHHUS
WHBUIMJIOB W JIMIl C OTPAaHMYCHHBIMH BO3MOXKHOCTSMH 370POBbS TIO0 JAMCHUIUIMHE
(MomyiI0) TIpeaycMaTpuBaeT MpenocraBieHrue WH(GopManuu B (hopMmax, aJalnTHPOBAHHBIX K
OTPAaHUYCHHSIM UX 3JI0POBbS U BOCIIPHUATHS MHPOPMAIIHH:

Jytst TUII ¢ HapYIIEHUSIMU 3PCHUS:
— B IICYaTHOM (hopMe YBEIIMYCHHBIM IIPH(TOM,
— B (hopMe IIIEKTPOHHOTO JIOKYMEHTA.
— JlJ1s1 JIU ¢ HApYIICHUSIMHE CITyXa:
— B IeyaTHou (opme,

— B (hopMe ANEKTPOHHOTO TOKYMEHTA.
Jlis i ¢ HapyIIeHUsIMU OIIOPHO-ABUTaTENILHOTO arlapara:
— B IIe4aTHOU hopme,
— B (hopMe IIEKTPOHHOTO IOKYMEHTA.
JlanHblii  mepedyeHb ~ MOXKET  OBITh ~ KOHKPETHU3UPOBaH B 3aBHCHUMOCTH  OT
KOHTHUHTEHTa 00y4aroIuXxcsl.

S. IlepeyeHb OCHOBHOI M JONIOJHUTEJIBLHOM y4eOHOM JUTEPATYPbI, HEO0X0AMMOM
JJISE OCBOCHM S JUCHMILIMHBI (MOXYJIS)

5.1 OcHoBHas quTeparypa:

1.I'munka H.JL. O0mas xumus M.: FOpaiir, 2014. - 900 c.

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

JUis  OCBOGHMSI  JIMCUMIUIMHBI ~WHBAIMJAMU W JHMIAMH C  OIPAaHUYEHHBIMHU
BO3MOXXHOCTSIMH  37I0pPOBbSl HMMEIOTCSI M3JAaHHUA B JJIEKTPOHHOM BHJE B DJIEKTPOHHO-
O6ubauoreunsix cucreMax «Jlaup» u (mnu) «fOpait».

5.2 lonmoTHUTEIBHASI JIUTEPATypa:

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

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

3. Kpuctuan I'. Ananmutudeckas xumus: B 2 7. T. 2/ nep. ¢ anr. A. B. I'apmama u
ap. M.: BUHOM. Jla6opartopus 3uanwuii, 2009. 504 c.



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

4. Kpuctuan I'. Ananutuyeckast xumusi: B 2 T. T. 1/mep. ¢ anrn. A. B. I'apmamia, H.
B. Komnbraeroit, I'. B. IIpoxopogoii. M.: BUHOM. JlaGoparopus 3nanwmii, 2009. 623 c.

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

5.3. lepuoanyeckue U3TAHUA:

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

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

1. MaTepHeT cailThl Beaymux rocygapcTBeHHbIX BY30B u HayuHbIx opranuzaiuii PO:
MI'Y, CIIoI'Y, PXTY, HI'Y, KyoI'Y, PAH P® u np.

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

3. X¥MHYeCKHi KaTanor: XuMu4deckue pecypcol Pynera http://www.ximicat.com/

4. [Topran dyHIaMEHTATLHOTO XUMHYECKOTO o0OpazoBaHus Poccun
http://www.chemnet.ru

5. X¥IMHK: caliT 0 XuMHH 11 XuMuKoB http://www.xumuk.ru/

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

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

HDI/I INOArOTOBKE K JICKIIMOHHOMY 3aHATHIO CTYJACHTAM PECKOMCHAYCTCA !

1) mpocMoTpeTh 3amucu HpenbIAyIIel JeKIMM M BOCCTAHOBHTh B IAMATH paHee
M3Y4YEHHBIM MaTepuan,

2) 6ersio MpoCMOTpPETh MaTepuan MpelCcTOsIIeH NEeKIUHU, ¢ 1ebio JTYdIIero yCBOSHHs
HOBOTO MarepHaa;

3) camocTosTenbEHO TPOPAGOTaTh OTAENbHbIE (DPArMEHTHl TeMbl MPONLION NeKIHH,
€CIIH 3TO HEOOXOUMO.
[Ipy KOHCHIEKTHPOBAaHUM JIEKLIMOHHOTO MaTepHalla CTyJEHTaM HYXHO CTPEMHUTHCS

KpaTKko, CXEMAaTU4YHO, IOCICAOBATCIBHO W JIOTUYHO (1)I/IKCI/Ip0BaTI) OCHOBHBIC TIOJIOKCHUA,
BBIBOJbI, O606H_ICHI/I$[ n (I)OpMy.]'II/IpOBKI/I, HC TIIbITasACh 3alnucarb BCCh npenonaBaeMHﬁ
MaTepuall CJiIOBO B cioBo.IIpu mOATrOTOBKE K J'Ia60paTODHOMV 3aHITUIO PEKOMCHIYETCS.

1) BHUMATCIIbHO H3YYUTb MATCpUATl Hpe,[[CTOSIH_Ieﬁ pa6OTBI n COCTaBUTh IIIIaH €€
BBITTOJTHCHUA

2) yienuTh  TOBBINEHHOE  BHMMAaHHE  HKCIEPUMEHTAIbHBIM 0COOEHHOCTAM
MpEACTOsIEH paboThl (MCIIOIB3yEMBbIM pEaKTHBAaM U 000pYIOBaHHIO, a TAK)KE TEXHUKE pabOThI
C HUMH);

BeimonHATe J1a00paTOpHY0 paboTy HEOOXOOMMO AaKKypaTHO M IOCJIEI0BATENIBHO,

OoTpakass BCE €€ OCHOBHBbIE JTambl B JabOpaTopHOM >KypHane. [l ycCHemHoill 3aIiuThl
nmabopaTopHO pabOTBI HEOOXOAMMO TIHIATENBHO W3YYUTh JIEKIIUOHHBIA W, €CIH 3TO
HEOOXOJIUMO, JIOTIOJIHUTEIbHBIM TEOPEeTUYEeCKUH MaTepual 10 TeMme padoThl, a Takke
NPaBWIBHO 3allOJHUTH J1a0OpaTOpHBIA JKypHAjd, cJenaB Bce HEOOXOAMMBIE pPacyeThl U
copMyJIMpOBaB BHIBOABI MO MPOJETAaHHOM padoTe.

CamocrosiTenpHasi pabota HapsAy C ayJIUTOPHOW MpPEJICTaBISAET OJHY M3 Ba)KHEHIINX


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

dbopm ydueOHorO Tporecca. CamocTosTeNbHAs padoTa — ATO IIaHUpyeMas paboTa CTYACHTOB,
BBHITIONHsIEMasl 10 3aJlaHUI0 U TIPH METOJAMYECKOM PYKOBOJACTBE MpEIojaBaTelis, HO 0e3 ero
HermocpeAcTBeHHOTo yuyactus. CamocrosiTenbHas paboTa NpeJHa3HayeHa HE TOJBKO IS
OBJIAJICHUSI TPEJCTABICHHONW JMUCLUIUIMHON, HO W Ui (OpPMHUpPOBaHUS HABBIKOB pabOTHI
BoOOIIIe, B y4eOHOI, HAydyHOU, MPOPECCHOHATBLHOU NEATEIBHOCTH, CIIOCOOHOCTH MPUHUMATH
Ha ce0si OTBETCTBEHHOCTh, CAMOCTOSITENILbHO pEIIaTh BO3HHUKAMOIIUE IPOOJIEMBI, HAaXOIUTh
MIPAaBUIIBHBIC PEIICHUS | T.JI.

OpI‘aHI/I3aI_[I/ISI JACATCIBHOCTH CTYACHTA

Ne Bun CPC
dopMa KOHTPOII
12 3
1. |Hzydenwme PaGoTa ¢ KOHCIIEKTOM JIGKIMi, a TakKe C PEKOMEHIyeMOu
TEOPETUYECKOTO OCHOBHOW W [JONOJHUTENIBHOM JMTEPATypOd IO 3aJlaHHOM TEME,
Marepuaia 03HAaKOMJICHHUE C MEPUOJINYECKUMHU M3/IaHUAMH U PECYPCAMH CETH

Nurepner. @opMa KOHTPOIJIS — YCTHBIN OIPOC.

2. |lloaroToBka K TEKyIIEMY|
KOHTPOJIIO

W3yueHnne TeOpeTHYECKOro Marepuana, HeoOXOIUMOro Juis
YCIIEIIHOM 3alUThl JJAOOPAaTOPHBIX PabOT, BBINOJIHEHUS TECTOBBIX|

paboT U IPyrux BUAOB TEKYIIETO KOHTPOJIS.

@opMa KOHTPOJIS — BCE BUABI TEKYILIETO KOHTPOJISL.

B ocBoeHMM JMCHUIUIMHBI WHBAIMJAMH WM JIMIAMHA C OTPAaHUYCHHBIMA BO3MOKHOCTSIMH
3I0pOBBSl OOJIBIIOE 3HAYCHHE HMMEET WHAMBHAyallbHAas ydeOHas pabora (KOHCYNbTAIlMH) —
JIOTIOJIHUTENILHOE Pa3bsiCHEHHE yueOHOro MaTepuaiia.

NuauBuayaneHble KOHCYJNbTALMKM IO TMPEAMETY SBISIOTCS BaXKHBIM  (DakTOpOM,
CHOCOOCTBYIOUIMM  WHAMBHAyaTU3allMd OOYYEHHS UM  YCTAHOBJICHHIO BOCIHUTATEIHHOTO
KOHTaKTa MEXIy MperoaBaTesieM U 00yJaromuMcs HHBATHIOM HWIJIH JIUIIOM C OTPAaHUYCHHBIMH
BO3MOYKHOCTSIMH 3JI0POBBSI.

B ocBoeHMM JHUCIUIUIMHBI WHBAIMIAMH W JIHIAMHA C OTPAaHUYCHHBIMA BO3MOXHOCTSIMH
3/10pOBbsl OOJIBIIOE 3HAYEHHWE HMEET WHAMBHJyaldbHas yueOHas paboTa (KOHCYJbTAlMM) —
JIOTIOJIHUTENILHOE pa3bsiCHEHHE yueOHOro MaTepuaa.

NuauBuayaneHble KOHCYNBTALIMKM 1O TPEAMETY SBISIOTCS BaXKHBIM  (akTOpoM,
CHOCOOCTBYIOUIMM ~ MHAWBUIYyalIH3allM OOY4YeHHs] ¥  YCTAaHOBIEHUIO  BOCIUTATENHLHOTO
KOHTaKTa MEXIy MpenogaBaTesieM U 00yJaromuMcsl MHBAIHIOM WU JIUIIOM C OTPaHUYSHHBIMH
BO3MOYKHOCTSIMH 3JI0POBBSI.

Yka3aHus K COCTABJIEHUIO OTYETOB 0 BHINMOJTHEHHH PAGOTHI

Bce HaOmroneHHss W BBIBOJBI IO JKCIIEPUMEHTAILHOW paboTe cleayeT 3aHOCHTH B

pabounii )ypHaj, OTpakaroluuid BCIO padoTy cTyneHta. Ha o0oxkke wiM Ha TepBOil CTpaHUIIe
JKypHaJIa JIOJDKHBI OBITh HANMKMCAHBI (DaMUIHMS CTyJIEHTa, €r0 WHUIHAIBI, HOMEp TPYIIIbl U
Ha3BaHME TPAKTHKyMa. 3allMCH B JKypHAJI€ MPOU3BOIAT TOJBKO YEPHUIAMH, JIAKOHHUYHO,
aKKypaTHO, HETIOCPEICTBEHHO MOCJIe TPOBECHHS OMBITA. 3aMKCh JOKHA CONEPIKATh:

Jlaty BbIOTHEHUS paOOTHI.

HasBanwne TeMbl 1 Ha3BaHHE OTBITA
[TocnemoBaTenbHOCTH TPOBEICHUS OTIEPAIUil OTIBITA.
Onucanuie yCIOBUM MPOBEACHUS OMBITA.

Pucynox unum cxemy ucrnonb3zyemoro npubdopa.
YpaBHEHHsI BCEX TPOUCXOISIINX B OMBITAX PEAKIIUHA.
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7. V3MeHeHHEe OKpACKH BEIECTB, BBIICICHUE U XapaKTep OCaIKa.
8. Pacuetsl, mpoOBOAUMBIC MPU BBHITTOTHEHUH PaOOTHI.
9. OtBeThI HAa IOCTABIICHHBIC B PYKOBOJICTBE BOTIPOCHI.
10. BriBonsl.
Pexomennyercst s pabodero >kypHajia B3STh OOLIYIO TETpaib B KIETKy. OTd4eT 1o

JabopatopHoit pabore odopmisieTcss Ha IBYX Pa3BEPHYTHIX JIMCTAX TETPAAU IO CIICAYIOLICH
dopme:

JlaboparopHas pabota Ne
Tema:
Hass Yen Hab6 YpaBHeHus B
aHME OMbITA | OBUSA OIBITA | JIFOJEHUS peaxuui BIBOJIbI
OTtueTbl JOKHBI OBITH AKKYpPAaTHBIMHM, KpPaTKUMH, OTOOpakaThb Haunbosee

CYHICCTBCHHBIC MOMCHTBI U BBIBOJBI OIIbITA.

8. Ilepeuenb MHPOPMALMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX NPHU OCYIIECTBIEHUH
00pa30BaTeILHOIO MPOLECCa MO JMCHHUILIHHE (MOTYJII0)

8.1 llepeuenb uHGOPMANUMOHHBIX TEXHOJIOT UM,
— Hcnonb3oBanue 3J€KTPOHHBIX MTPE3CHTALIUN P MPOBEACHUH JICKIIMOHHBIX
3aHSTUU.

8.2 [lepeuenb HE0OXOAUMOT0 MPOTPAMMHOI0 O0ecTeYeHust

B miporiecce moaroToBKH MCIOIB3YETCs IPOrPAMMHOE 00ECIIEYEHHE IS TPOTPAMMBI JIJIsI
pabotel ¢ Tekcrom (Microsoft Word), mocrpoenust tabawmm u rpaduxos (Microsoft Word,
Excel),co3nanus u nemoncrpanuu npesenramuii (Microsoft Power Point).

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

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

Microsoft Windows 8, 10 (Ne73-AD®/223-03/2018 Cornamenne Microsoft ESS
72569510 ot 06.11.2018)

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

8.3 IlepeyeHn HeOOXOTUMBIX HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM

1. CopaBouno-nipaBoBas cucrema «Koncynprant [Tmrocy (http://www.consultant.ru)

2. DneKTpoHHAas OoubmMoTeUHast cuctema eLIBRARY.RU
(http://www.elibrary.ru)/

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

4. Poccuiickuit oOpazoBarenbHbiii moptain. URL: http://www.school.edu.ru/

9. MarepuajibHO-TeXHHYecKasi 0a3a, HeoOXogumasi [JIsl  OCYLIeCTBJICHUS
00pa3oBaTe/ILHOIO MPoUEecca MO0 AUCHHUILINHE (MO1YJII0)


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

MarepuanabHO-TeXHHYECKOe oOecrieyeHrne

Ne Buz pabor JTUCHUTUTMHBI (MOJYJIs) U OCHAILIEHHOCTh
Yyeonas aymuropust Ne 322C niist IpoBeACHUS 3aHATHHA
JIEKIIMOHHOI'O THIIa
1 Jlexiuun YueOnass mebenb, mgocka — 1 mT.,, dkpan - 1 mT.,
mpoektop - 1 mT.,, HOYTOYK - 1 1mT., HaOOpHI
TEMaTUYECKUX CIIalI0B.
VYuebnas mnadboparopus Ne 430C
YyebHast W crnenuanu3upoBaHHas MeOeab, KOMIUICKTHI
2 JlaboparopHbie paboTel  [1abopaTropHOro 000pyHOBaHUs, J1a00PATOPHON TOCYIBI U
HaOOPBI pEaKTUBOB.
VYuebnas nadboparopust Ne 439C
YyebHast W crnenuanu3upoBaHHass MeOeab, KOMIUICKTHI
iITabopaTopHOTO 000pYIOBaHUs, 1a00PATOPHON TOCYABI U
HAOOPBI pEaKTHUBOB.
['pynmoBeie YyeOunas aymutopus Ne 416 anst mpoBeJeHHs TPYIIIOBBIX
(MHAMBUyaTIbHBIC) Y MHIWBUIYATbHBIX KOHCYJIbTAIUI
KOHCYJIBTALMH, VYueOHas mebenb.
3
VYyeOnas aynutopust Ne 426 anst mpoBeaeHHs TPYIOBBIX|
Y MHJIMBUTyaTbHBIX KOHCYJIbTAIIHIA
VYueOHas MeOeb.
VYyeOunas aynuropus Ne 413 s mpoBeeHUS TEKYIIETO
Texynui KOHTpOJIb, KOHTPOJISL ¥ IPOMEKYTOYHON aTTeCTallun
4 [IPOMEXKYTOUHAs VYuebnas mebenb.
QTTECTALNA VYyeOnas aynuropus Ne 426 s npoBeAEHUs TEKYLIErO
KOHTPOJISI U IPOMEKYTOYHOM aTTeCcTalluu
VYueOHas MeOeIb.
ITomemenuss ans camoctosTensHOM padoTel Ne 108 C,
No 109 C.
CamocrosTenbHas OcHareHsl KOMITBIOTEPHOM TEXHUKOU c
5 pabora BO3MOXHOCTBIO  MOJAKIIOYEHUsS K cetu «HHTepHeTy,

IPOrpaMMOM 3KpaHHOTO YBEIMYEHHs M OOECIeYeHBI
JOCTYTIOM B AJIEKTPOHHYIO MH(POPMALMOHHO-

00pa3oBaTeIbHYIO Cpelly YHHBEPCHUTETA.




