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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

YK-8 Cnocoben co3maBaTb M TONJAEPKHUBATh B TOBCEIHEBHOW JKM3HM M B MPodeCCHOHATBLHON
NESATETLHOCTH O€30IMMacHbIe YCIOBUS KU3HEIACATEILHOCTH JJII COXPAHCHHS MPUPOTHON  Cpeipl,
obOecrieueHrss YCTOWYMBOTO pa3BUTUS OOIIECTBAa, B TOM YHCIE TP yrpo3e W BO3HUKHOBEHHUH
Ype3BBIYAHBIX CUTYaIlM B BOCHHBIX KOH(PIUKTOB

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- neueOHBIN

- podUIaAKTUYECKUI

1.3 JlucuuriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATENbHOCTH B
cpepe: 02 3nppaBooxpaHeHue (B cdepe OKa3aHMA NEPBUYHON MEAMKO-CAHUTAPHOW  TOMOIIH,
CIELMAJIM3UPOBAHHOM, CKOPOH, NTAJUIMATUBHON MEIULIMHCKON IIOMOILM AETAM, BKIIIOYAIOIIEH MEPOIIPUATHS
o Npo(pUIAKTUKE, JUATHOCTHKE, JICYCHUIO 3a00JE€BaHUN M COCTOSHHM, MEIWIMHCKOM peabuiauTanuy,

(hopMUPOBaHUIO 3M0POBOTO 00pa3a KU3HU U CAHUTAPHO-TUTHCHHYECKOMY TPOCBEIICHHIO HACEIICHUS )

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMHUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JercTBUs (IPU HATUYIAN
npodcTangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYIAOBOTO
WIH PO eCCHOHATBLHOTO
JIeHCTBHS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

VK-8 CrnocobeH co3aaBarhb
Y TIOZIJICPKUBATh B
IIOBCEIHEBHOM KU3HU U B
podecCrOHALHOM
JIEATENIEHOCTU OE€30IaCHbBIE
YCIIOBUS
JKU3HENEATENHHOCTH IS
COXpaHEHUS MPUPOTHOM
cpenbl, o0ecrieueHUs
YCTOHYMBOTO pa3BUTHUS
00IIIeCTBa, B TOM YHCIIE MTPH
yTPO3€ ¥ BOSHUKHOBCHHUHU
Ype3BBIYANHBIX CUTYallul U
BOCHHBIX KOH(IIUKTOB

HpI/IMeHHeT OCHOBHBEIC (1)I/IBI/IKO-XI/IMI/ILI€CKI/IC IIOHATHUA H
TCOpHUUN Ha IMPAKTHUKE, AHAJIU3UPYCT PE3YIbTAaThI
(1)I/I3PIKO—XHMI/I‘ICCKPIX MCTOAOB HCCJIICAOBAaHHA CTPOCHMHA,
CBOMCTB M peaKI_II/IOHHOﬁ CITIOCOOHOCTH COCI[I/IHCHI/Iﬁ JUI
peCHUA HpO(l)CCCI/IOHaIIBHBIX 3aga4d

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBs3eH JAUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

VK-8 CnoocobeH co3maBarh

U NOAIEPKUBAThH

B IIOBCEIHEBHON JKW3HU U B

npodeccHOHANBHON JESITENLHOCTH O€30MacHbIe YCIOBUSL KU3HEACSITEIBHOCTH IS
COXpaHEHUs MIPUPOTHON Cpebl, 00ECIeUeHUs YCTOWYMBOTO Pa3BUTHsS OOIIECTBA, B TOM
YHCIIe IPU yTPO3€ U BOZHUKHOBEHUH YPE3BBIYANHBIX CUTYallUi M BOCHHBIX KOH(IUKTOB

Ne HaumeHnoBanue ®opma
/1 JIUCITATLTNH, 0o0ydJeHus
OIIPECACIIAONINX Ouynas
MCXKIUCHUITIIMHAPHBIC (CCMCCTP)
CBs3U 1 2 3
1 |be3onacHoCTh +
JKU3HEACATEILHOCTH




2 |buoopranngeckas + | +
XUMUS

3 |MeaumuHCKas Gu3nKa +

2. Mecto mucuuiuiaabl B cTpykrype OIl cnenuaaurera:

JNucrunmHa «XWMHSD» OTHOCUTCA K o0s3aTrenbHOM uacth ydeOHoro twrana OIl mo HampaBieHHIO
noarotoBku 31.05.02 - Ileguatpusi.

JuctunnuHa «Xumus» u3ydaercs B 1 cemectpe.

3.00beM u conepxaHue JUCUUILIUHBI
3.1.00peM QUCIMIUIMHEL: 5 3.€.

Ounas: 5 3.e.
Bun yueGHOM paboThI (Bcgglf;io]s)

OO0mas Tpy10éMKOCTb 1M CHUILTHHBI 180
KonTaktHas pabora 80
Jlexnuu (Jlexiun) 32
Jlaboparopnsie (J1a6. pab.) 48
CamocrostenbHas padota (CP) 64
DK3aMeH 36

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMBbI TEKYIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |JIa6 | CP
U | .
pao.
O|l0|O
1 cemectp
1 ONEeMEHTHI Pemenue
XUMHYECKOM CUTYaI[MOHHBIX
TEPMOJUHAMUKH U 3aja4; 3ammTa
XUMUYECKOM 1a00paTOPHBIX
KUHETUKH. pabor;
XUMHUYECKOE KonTtponbHas
paBHOBECHE. pabora
CaoiicTBa 8 |16 | 15
pacTBOpOB
HU3KOMOJIEKYJISPHBI
X BEILIECTB.
[IpoTonutnueckue
paBHOBECHS U
MIPOLIECCHI.
Bydepnbie cuctemsl




BBenenue B XuMurio
9JIEMEHTOB, UX
MPUMEHEHHUE U
MEIUKO-OHOI0THYEC
KO€ 3HAYCHMUE.
KomruiexcHblie
COCIMHCHHSL.
Hcnonp3oBanue
KOMILICKCOB
METAalIoB B
MCOUIIMHE.
DUBUKO-XUMHS
MMOBEPXHOCTHBIX
SIBICHUM U
JUCTIEPCHBIX CUCTEM
B
(bYHKIMOHUPOBAaHUU
JKMBBIX CUCTEM

12

15

Pemenue
CUTYallMOHHBIX
3aja4; 3almTa
71a00paTOPHBIX

pabor;
KontponpHas
pabora

Knaccudukanus n
HOMEHKJIaTypa
OpraHuYeCKHUX
COCIUHCHMI.
N3omepusi.
MexaHu3MBbl
peakuuii B
OpraHn4eCcKOn
XUMUH. THUTIBI
peakuuil B
OpraHr4eCcKOn
XHMHH.
KucnorHo-0CHOBHBI
€ CBOMCTBa

15

3amura
1a00paTOPHBIX

pabor;
KontponpHas

pabora

Crpoenue u
CBOICTBA
OMOTIOTMMEPOB.
AMUHOKHCIIOTHI U
oenku. CTpoeHue u
CBOICTBA
YIJIEBO/IOB.
Hykneunosbie
KHCJIOTHI U UX
CTPYKTYpHbBIE
KOMITOHEHTBHI.
JInmm el

10

12

19

3amura
1a00paTOPHBIX

pabor;
KonTtponbHas

pabora

Tema 1. DileMeHTBI XUMH4YE€CKOH TePMOAUHAMUKH U XUMHUYE€CKOH KHHETHKU. XHUMHUYeCKoe
paBHOBecHe. CBOCTBa pAaCTBOPOB HU3KOMOJIEKYJISIPHBIX BemecTB. [IpoTomTnyeckne paBHOBeCHS H
npoueccsl. bygepnnie cucremsr (YK-8)

Jlexknus.
BBonmnas jexius.

OMO’HEPreTUKH

HGKHI/IH-BI/B}/aHI/IBaL{I/IH. OCHOBHBIE TIOHSTHS XMMHYECKOM TCPMOJAUHAMUKN U

HpCIIMCT U MCTOJbI XUMHYECKOU TCPMOJANHAMUKH. BzauMocBs3b MCXKAY IponcccaMu oOmeHa BCIICCTB U
OHCPIHUU B OPraHU3MCE. XuMHuJeckas TCPMOJUHAMUKA KaK TCOPCTUUCCKAd OCHOBA 6H03HepFeTI/IKI/I.



OcCHOBHBIE MOHATUSA TEPMOAMHAMUKU. VIHTEHCHUBHBIE M HSKCTEHCHUBHBIE MapaMmeTpbl. OyHKIMS COCTOSHHUS.
BuyTtpennsst sHeprus. Pabora u Temnora - aBe GopMmbl Mepeqadyd dHEPrUr. THIBI TEPMOIUHAMUYECKUX
cucteM  (M30JIUPOBAaHHBIE,  3aKPBITbIE,  OTKPBIThIE). TUNBI  TEPMOAMHAMUYECKHX  IPOLIECCOB
(m3oTepMuueckue, n300apHbIe, N30XOpHBIE). CTaHIAPTHOE COCTOSTHHE.

[lepBoe Hawamo TepMoAMHAMUKU. OHTanenus. CraHapTHas »SHTaNbOUS O0Opa30BaHUs BEIIECTBA,
CTaHJapTHasl DSHTANbNUS CcropaHus BemlectBa. CraHgapTHas »SHTalblMg peakuuu. 3akoH [ecca.
[TpumeHeHHe IepBOro Havyajla TEPMOIMHAMUKH K OMOCHCTEMaM.

Bropoe nauano tepmonunamuku. ObpatuMbie 1 HEOOpaTUMbIE B TEPMOJUHAMUYECKOM CMBICIIE TPOIIECCHI.
Outponust. DHeprust [m66ca. CrannaprHas sHeprusi [ m66ca oOpazoBaHus BEIIECTBA, CTaHAAPTHAS YHEPTHUS
I'n66ca 6uonornyeckoro okucieHus Bemectsa. CranmaprHas 3Heprus [ m66ca peaxiuu.
Jlekuusa-Busyanuzanus. XMMUYECKasi KHHETUKA U KaTaJIn3. XUMUYECKOE PABHOBECHE.

[IpenMeT 1 OCHOBHBIE MOHATHUS XMMHYECKOM KMHETUKU. XUMHUYECKas KNHETUKA KaK OCHOBA JUISl U3yYEHUs
CKOpPOCTEW U MEXaHU3MOB OMOXMMHUYECKHX IporeccoB. CKOPOCTh PeakIuu, CPEeIHss CKOPOCTh PeaKkiuu B
WHTEpBaJlie, UCTUHHAs CKOpOCThb. Kiaccudpukanuu peakuuii, TpUMEHSIOIIMECS B KHHETHUKE: peakluw,
TOMOTEHHbIE, TE€TEPOreHHbIE M MHUKPOTeTEpOTeHHbIE; PEaKLUU IPOCThIE U CIOXKHbIE (MapajuienbHbIe,
MOCJIE/IOBATENbHbBIE, COMpsKeHHbIE, LenHble). Kunernueckue ypaBHeHus. [lopsnox peakuuu. Ilepuon
MONTyTpeBpalleHus. 3aBUCUMOCTh CKOPOCTH peaKIMH OT KOoHUeHTpauuu. KuHeTrnueckue ypaBHEHUS
peakuuii mepBoro, BTOPOro M KyJIeBOTO MOPSIKOB. DKCIIEPUMEHTANIbHBIE METO/IBI ONPEACICHUSI CKOPOCTH U
KOHCTaHTBI CKOPOCTH pEaKIIUH.

3aBUCUMOCTb CKOPOCTH peakIuu OT Temmeparypbl. [loHsTHE O TEOpUM aKTUBHBIX COYIapEHHH.
DHepreTHUeCKUi MpoQuIIb peaKIuu; YHEPTUS aKTUBAIIMHU; ypaBHeHUE Appennyca. Karanus. [oMoreHHsiii n
TeTEPOTCHHBIA  KaTajiu3. OHEPreTH4YeCKuid mnpoduiab KaTanuTHUeckod peakmuu. OcoOEHHOCTH
KaTaJIUTUYECKOM aKTUBHOCTU (PEPMEHTOB.

Xumnueckoe paBHoBecre. OOpaTtumble U HEOOpATUMBIE 10 HAMPABICHUIO peakiuu. TepMoauMHaMUYecKue
YCIIOBUSI PABHOBECHSI B H30JIMPOBAHHBIX U 3aKPBITHIX cHcTeMax. KOHCTaHTa XMMHYECKOTO PaBHOBECHSL.
Jlekuus-pusyanuzanusa. CBONCTBA paCTBOPOB HU3KOMOJIEKYJISIPHBIX BEIIECTB
Posb BOaBI M pacTBOPOB B JKU3HEAEATENBHOCTH. DUBNKO-XMMUYECKHE CBOWCTBA BOIBI, 00YCIOBIMBAIOIINE
€e YHHUKAJIbHYIO pOJb Kak €IMHCTBEHHOTOo OuopacTtBopuTens. ABromporoin3 Boabl. KoHcTaHTa
aBTONpPOTOJIM3a BoAbl. KomuraruBHele CBOMCTBA pa30aBICHHBIX PACTBOPOB HE 3IEKTPOIUTOB. 3akoH Payrs
U CJIEICTBUS U3 HErO: IOHMWKEHUE TEMIIEPATYPBI 3aMEP3aHUs PACTBOPA, IIOBBILLICHUE TEMIIEPATYPbl KUIICHHUS
pactBopa, ocMoc. OcmoTHuecKoe AaBieHue: 3akoH Baut-Tododa.

TepmoanHaMmuka pactBopoB. ['maponus coneil. DIEKTPOIPOBOIHOCTh PACTBOPOB JIEKTPOIUTOB U TKaHEH
opranu3ma. KosnuraTuBHbIE CBOMCTBA PAacTBOPOB JIEKTPOJIUTOB M HEBJIEKTPOIUTOB. DJIEMEHTHI TEOPHUU
PacTBOPOB CHIIBHBIX EKTPOIHUTOB Jlebasi- XroKkens.

OCMONIATIBHOCTD U OCMOJISIPHOCTh OMOJIOTMYECKHX JKUAKOCTEH M nep(y3HMOHHBIX pacTBOpPOB. Posib ocMoca
B OMOJIOTUYECKHUX CUCTEMAX.

Jlexuus-Buzyamu3zanus. [Iporonutuueckue paBHOBecHs U npoLecchl. bydepHsie cructemMsl

[Tporonutnueckue peakuuu. Monuzamus cinaOblX KHUCIOT M OcHOBaHWM. KoHcTaHTa KHCIOTHOCTH U
OCHOBHOCTH. CBSI3b MEXJy KOHCTAaHTOM KHCJIOTHOCTH U KOHCTAaHTOM OCHOBHOCTH B CONPSIKEHHOMN
IPOTOJIUTHUYECKON mape. KOoHKypeHIMs 3a MPOTOH: M30JIMPOBAHHOE M COBMEILEHHOE IMPOTOIUTHYECKHE
paBHoBecus. [uaponus coneit. CreneHb U KOHCTaHTa TUAponu3a. AMdonuTsl. M303meKkTpudeckas ToUKa.

Mexanusm JneiictBus OydepHbix cucteM. 3oHa OydepHoro aeiictBust u Oydepnas emxocts. Pacuer pH
MIPOTOJIMTHYECKUX CUCTEM. bydepHbie cucTeMbl KpoBU: ruapokapOoHaTHast, ¢pocdarHas, reMorTo0NHOBas,
nporenHoBas. [loHsATHE O KHCIOTHO-OCHOBHOM COCTOSIHUM OpraHu3ma. I[IpuMeHeHue peakuuu
HeTpanu3auuu B GapMakoTepanuu: JIEKapCTBEHHBIE CPEICTBA C KUCIOTHBIMH U OCHOBHBIMU CBOWCTBAMHU
(runpokapOOHAT HATPHUS, OKCUJ U TIEPOKCU MAarHus, TPUCAMHH U JIp.).

I'ereporeHHble peakiii B pacTBOpax aeKTponuToB. KoHcTanTta pactBopumoctu. KOHKypeHIUs 3a KaTHOH
WIA aHUOH: H30JIMPOBAaHHOE M COBMEIIEHHOE TIeTepPOreHHBbIC PABHOBECHS B PACTBOpPAX 3JIEKTPOIHUTOB.
OOmiast KOHCTaHTa COBMEIIEHHOTO T'eTEPOr€HHOTO PABHOBECHs. YCIOBHS 00pa3oBaHUS M PACTBOPEHUS
OCaJIKOB.

JlaboparopHbie padoThbI.

JlaGopaTopHasi padora. [IpaBuiia TexHMKH 0e30MACHOCTH NMPH padoTe B XUMHYECKOH J1adopaTopuu.
HaBbiku padoThbl ¢ XUMHYECKOH MOCY10M



IIpaBuia TexHMKH 0€30MACHOCTH NPH padoTe B XUMUYECKOI1 1adopaTopuu.

Ilepen HadaaoM paboOThl HEOOXOAMMO BHUMATEIbHO U3YUYUTh COJAEPKAHME ONbITA U YCBOUTh TEXHHUKY €rO
UCIIOJIHEHUS], @ HE YUTaTh X0 PabOThl BO BPEMsI BBITIOJIHEHUS SKCIIEPUMEHTA.

Ha naGopaTopHBIX 3aHATUSAX MO XUMHM BCE ONBITHI MPOBOJATCS C MajbIM KOJIMYECTBOM PEAKTUBOB, UTO
CHMJKaeT PUCK BOSHUKHOBEHMSI HECYACTHBIX CIy4aeB, HO MOJHOCTBIO He UcKIodaeT. [loaTomy Heo6xonumo
coOmoaTh NpaBUiIa TEXHUKU O€30MacCHOCTH, a TaKXKe 3HaTh MeEpbl OKa3aHWs MEpBOM MOMOIM INpHU
HECUACTHBIX CIIydasiX.

IIpaBuiia TexHUKH 0€30MACHOCTH

1. 3ampemaercs paborate ogHOMY B J1a00OpaTOpUM, MPHUCTYyNaTh K paboTe MOXKHO TOJIBKO C pa3pericHUs
npenogaBaTciis.

2. B naboparopuu He0OXOAUMO HAXOAUTHCS B 3aCTETHYTOM XJIOMUATOOYMa)KHOM XajlaTe M LIaroykKe.

3. Bo Bpems 3aHsTHsA B Ja00paTopuu HENb3sl OTBJICKATHCS OT pabOTHl M OTBIEKaTh Apyrux. [loatomy
CIIeIyeT Ha BpeMs JJa0OpaTOpHO pabOThI OTKITIOYATh COTOBBIC TEIC(HOHBI.

4. 3ampeniaercs NPUHUMATH MMUNLY ¥ TUTH BOIY B Ja00OpaTopu.

5. Kareropuuecku 3ampeniaercs npoOoBaTh XUMHUYECKHE BelIecTBa Ha BKyc. [Ipu ompeneneHun 3amaxa
BCIICCTBA CJICAYCT OCTOPOXHO, HC MOAHOCA COCYH 6JII/I3KO K Juny, JErKUM ABUXXCHHUCM HAIPABUTH IAapbI
HJIU I'a3 K HOCY, HC ACJias MHOJIHBIN BOOX.

6. Kaxnplii TOJDKEH 3HaTh, TAE HAXOMATCS CPEACTBA MHIAWBHUAYAJIBHOM 3allIUThI, anTeuka, CPEACTBA MJIA
TYIICHHS TIOXKapa.

7. Henb3st momyckaTh 3arpsi3HEHUs] PEAKTHBOB; OTKPBIB CKIISTHKY, HY>)KHO CTaBUTh MPOOKY HMKHEH YacThIO
BBEpPX. 3aKphIBATh COCYJ MOXHO TOJIBKO TOW k€ MpoOKo#. M3iuiiek peakTiBa HEb3sl CIMBATh 0OpaTHO B
CKJISTHKY.

8. Henb3s mpoBOIUTH ONBITHI B 3arpsA3HeHHON mocyne. Ilocyny ciemyer MbITh Cpas3y IOCHIE OKOHYAaHMS
BKCHepI/IMeHTa. Ta1<>1<e II0 OKOHYaHUHN paGOTBI H€06XO,Z[I/IMO OTKJIFOYHUTH BOI[y 1 IIUTAHUC I/ICHOJIB3y€MI>IX
ANIEKTPONPUOOPOB, BEIMBITH PYKH C MBLIOM.

9. 3anpemaercs HarpeBaTh ¥ CMEIIMBATh PEAKTHBBI BOJIU3HU JIUIIA.

10. IIpu mepemMemIMBaHUN PEAKTHUBOB MPOOUPKY JEpKaT 3a BEPXHIOIO YacTh OOJBIINM, YKa3aTeIbHBIM H
CPEIHHMM IaJbLlAMM JIEBOM PYyKH, a YKAa3aTCJIbHBIM  DAJbLEM IPABOM PYKU YAAPSAIOT CKOJIB3SALIUM
ABUXXCHHUCM IIO €€ HH)I(HCﬁ qacCcTH.

[Ipn HarpeBaHMM TPOOHMPKY 3aKPEIUIAIOT B JIep)KaTesie, OTKPBITBIA KOHEI] NPOOMPKH JOJDKCH OBITh
MOBEPHYT B CTOPOHY OT paboraromux Jrofei. [lepen JOKaJbHBIM HarpeBaHHEM MPOOHUPKY PaBHOMEPHO
MPOTPEBAIOT MO BCEH JJIMHE.

11. 3ampenieHo BBUIMBATH B PAKOBUHY OCTATKU KHUCJIOT U IIENOYEH, OTHEOMACHBIX W B3PBIBOOMACHBIX, a
TaKke CHJIBHO TMaxHyIIMX BemecTB. g ciMBa JTHX BEIIECTB B BBHITSDKHOM KAy HAXOMSITCS
CHEIHAlIbHBIE COCYIBI C COOTBETCTBYIOIIMMH ATHKETKaMH. Henb3s 3arps3HsITh pakoBUHY (uIbTpamu,
oOpbIBKaMH OymMaru, CIM4KaMH, CTCKISTHHBIM OOEM U T.II.

12. XpaHuTh U mepenuBaTh KOHIEHTPUPOBAHHBIE KUCIOTHI M IIEJIOYU CIEIyeT B BBITSHKHOM Ikady Ha
ITOJIJTOHE.

13. Bc€ CkasHKHA, B KOTOPBIX XPAHSATCS BEIIECTBA, [OJKHBI OBITh CHAOXKEHBI JTHKETKAMH C
COOTBETCTBYIOIIMH HAa3BAHHUSIMH.

14. Henb3st 3axuratb CIUPTOBKY OT APYIOM CIIMPTOBKHU.

15. MHorue opraHu4ecKue COCIUHEHHS BBI3BIBAIOT Pa3ApaKCHUE U OXKOTH KOXKHM U CIM3UCTBIX 000JIOYEK.
HeoOxomumo crnenuth, 4yTOOBI B mpolecce paboThl OHM HE MoMajgaiu Ha Koxy. JKuakocTh W3 cocyna
O0TOMPAIOT MUNETKOMN C MOMOIIBIO TPYIIIH.

IIpaBuia npoTHBONOKAPHOH 0€30IACHOCTH

16. PabGotel ¢ nerkoBocraMeHsomuMucs xuakoctasmu (JIBXK) cinemyer mpoBoauTh momanbiie OT
OTKPBITOTO INIAMEHH U BKIKOUYEHHBIX 3JIEKTPOIUIMTOK.

17. Y6path Bce roproyue BEIIeCTBa OT MECTa BO3TOpPaHUs, OTKIIOYUTH 3JIEKTPONPUOOpPHI U MPEKPaTUTh
aKTUBHBIN JOCTYI BO3/1yXa B 1a00paToOpHIO.

18. IlnmaMsi TymMTh MECKOM, MPOTHUBOIMOXAPHBIM OAEAJIOM, OTHETYIIUTENeM. Eciii TopuT opraHuydeckoe
BEILIECTBO, TYIICHUE BOAOW MOXKET MPUBECTH K PACIIMPEHUIO O4ara moxapa.



19. Tlpu Bo3ropaHum OACKABI HENb3s AeaTh Pe3KUX ABIKCHUN U OeXaTh — 3TO yCHiIMBaeT ropenue. Eciun
3TO BO3MOXKHO, CJEIyeT COPOCHUTH TOPSIIYIO OJEKIY M IMOTacuTh Ha TOJY, €CIH HET, TO HaJ0 IUIOTHO
HAaKPBITh 3arOPEBIIYIOCS TKaHb IIPOTUBOIIOKAPHBIM OZCSIIOM.

20. Ilpm BO3HMKHOBEHHM TIOXKapa HEOOXOAMMO BBI3BaTh CHYKOy cmaceHus 1o Homepy «01» co
cranmoHapHoro teiedona mwim «112» ¢ MobmibHOTO TenedoHa.

Mepbl Oka3aHusl EPBOM MOMOIIH MPU HECYACTHBIX CIyYasIX

21. Ilpu mope3ax CTEKJIOM HYXKHO YIAJIUTh OCKOJIKU U3 PaHKU U, YOAMBIIHNCH, YTO CTEKJIa TaM HET, CMa3aTh
IIOBEPXHOCTh BOKPYT IIOPAKEHHOIO MECTa MOJOM U I1epEBA3aTh.

23. IIpu oxxorax KUCIOTaMH HEOOXOIUMO MPOMBITh MIOPAKEHHOE MECTO OOJIBIINM KOJTUYECTBOM MPOTOYHON
BOJIbI, a 3aTeM 3%-HbIM PacTBOPOM T'HJIpOKapOOHAaTa HATPHsl, U CHOBA BOMOI.

24. Ilpu oxorax mieso4aMy Hy’KHO IPOMBITh OYar MopakeHsl MPOTOUHON BOJIOH, a 3aTeM paz0aBlIEHHBIM
pacTBOpoM OOPHOM MM YKCYCHON KHCIIOTBI.

25. Tlpu oxorax (eHoJIOM oyar mopaxkeHus cieayetr oopadorars 70 %-HBIM STHIIOBBIM CIIUPTOM, a 3aTeM
DIMLEPUHOM 10 MCUYE3HOBEHUs OeNbIX MATeH Ha Koke. Ilpu oTpaBneHnu mapamu (eHona KaTeropudecku
3ampenaeTcs MUTh MOJIOKO.

26. [Ipu oxxorax OpOMOM €ro HYXHO CMBITb 96%-HbIM CHHPTOM WM pa30aBiIeHHBIM PACTBOPOM IIENIOYH,
mocje 4ero oopatuthes K Bpady. [Ipu oTpaBiennn mapamu 6poma HEO0OXOIMMO HECKOJIBKO pa3 TIIyOOKO
BIOXHYTh Hapbl 3TUJIOBOTO CIIUPTA, & 3aTEM BBIIIUTH MOJIOKA.

27. Ilpu monajaHUM Ha KOXKY €AKHX OpPraHMYeCKUX BEIIECTB, HE PACTBOPHUMBIX B BOJE, UX HEOOXOIMMO
CMBITh OOJIBIIUM KOJIMYECTBOM MOJXOASIIETO PACTBOPUTEIIS.

28. Tlocne oka3aHus IEPBOM MOMOIIY MMOCTPATABIIUI TOHKEH OBITH HANIPABICH B MEAITYHKT.

XumMuueckas TMocyna JeNUTCS Ha CTEKIsSHHylo U (apdopoByro. OCHOBHBIMH  TpeOOBaHHEM,
NPEIbABISIEMBIM K CTCKJISSHHOW TMOCyHe, SBISETCS €€ XUMHYEeCKass YCTOWYMBOCTb. XHMHUYECKas
YCTOMYMBOCTh — 3TO CBOWMCTBO CTEKJA IMPOTUBOCTOATH Pa3pyllarolleMy ACHCTBUIO PACTBOPOB LIEIOUYEH,
KHUCJIOT M JIPYr'uX BemecTB. TepMuueckas yCTOHYHMBOCTh — CIHOCOOHOCTH MOCYABI BBIJCPKHBATH PE3KHUE
KoJIeOaHUS TEMIIEPATYPHI.

Bes nocyaa 1o Ha3Ha4YCHUIO ACIIMTCA Ha HCCKOJIBKO I'PYIIIT:

- o0miero Ha3HauCHUs (UCIIONB3YETCs JJIsi BBITIOJIHEHHUSI HECKOJIBKUX XUMUYECKUX OMEpaIifii): mpoOUpKH,
CTaKaHbl, IUIOCKOJOHHBIC, KOHWYECKHE M KpPYIIOJOHHBIC KOJOBI, KOJIObI Bropma (KpymiomoHHBIE C
ra300TBOAHON TPYOKO#1), KPUCTAIITN3aTOPHI, BODOHKH, YACOBBIE CTEKJIA, OIOKCHI;

- MepHas Mocyna: MUINHIPHI, MEH3ypPKH, MUIETKH Mopa 1 TpajlyipoBaHHbIE TTUIIETKH, MEPHBIE KOJIObI;

- MOCyZa CIEUHaJIbHOTO Ha3HaYeHUs: ocyluTenbHble ckiIsHkU (Tuimenko, Bynbda, Jpekcens), anmapar
Kumnmna, ycranoBka 111 QuibTpoBaHUs IO BaKyyMOM, KOTOpasi COCTOUT M3 KoiObl ByH3eHa, BOpOHKHU
broxHepa, CKIIHKU-TTOBYIIIKK U BOJOCTPYIHOTO HAcoca;

- mocyzaa u3 ¢apdopa u Ipyrux MaTepHaoB: LIMNATENHU, CTYIIKH, BBIIAPUTEIIbHBIC YaIIKH, TUTIIH.
Konmponvusie sonpocswi:

1. [IpuBenuTe KIaccuPUKAIINIO XUMUYECKOU MTOCYIBI B 3aBUCUMOCTH OT Ha3HAYCHHUS.

2. Kakue tpeboBaHUs MPEIBABIAIOTCS K CTEKISHHOM mocynae? UTo o3HauaeT MapkupoBKa mocynbl TY u
XV¥?

3. Vkaxure HazHaueHHEe (apopoBOil MOCYIbI: dYallKa, THUTENb, CTyNKa C TMeCTHKOM. [lepeumcnure
npeumytiecTBa ¢haphopoBoii MOCYABI IO CPABHEHUIO CO CTEKIISTHHOM.

4. [lepeuncnure Nocyry, KOTOPYIO MOKHO MCIOIB30BATh I U3MEPEHUSI 00bEMOB KUJIKOCTH.

5. Kakas mocyna uicmionb3yeTcst isi 0T0Opa TOYHO OIpeNelIeHHBIX 00bEMOB JKUIKOCTU. Pacckaxkure, Kak
MOJIB30BATHCS ATOU MOCYIOM.

6. B nabGoparopHOil MpakTHKE 4YacTO NPUXOJUTCS TIOJNb30BaTbCs HEKOTOPHIMH  MPOCTEHIIUMHU
uHCTpyMeHTaMu. llepeuncnute Hambonee ynoTpeOUTENbHBIC, HAa Baml B3msa, MHCTPYMEHTBI, KOTOPBIE
MI0JIE3HO UMETH B JTA0OPaTOPHUH.

7. Tlocyna, ynmorpeOmsiemasi JyIsi OMBITOB JTOJDKHA OBITh YHCTOW. Ilepeducinte mpaBuiia MBIThSI TTOCY/BI.
Kakwue cpenctBa MOXKHO HUCIIONB30BATh JIJIsl €€ YUCTKH.

8. Uto Takoe «xpomoBasi cMecb»? Ha uem ocHOBaHO ee Morolee AeiicTBrE?
9. Kak 1o BHemHeMy BUIY OINPENEIUTh YUCTYIO 00E3KUPEHHYIO0 XUMHUECKYIO MTOCYIy?



10. Kak mpaBuwibHO cymuTh Xxumuueckyio mocymy? 11. IlpaBuma paboTbl CO CHUPTOBKOW, MHIIETKOH,
OIOPETKOIA.

JlaboparopHoe 3aHsTHe. (OCHOBHBIE 3aKOHOMEPHOCTH TNPOTEKAaHWS XHMHYECKHX PpeaKuui
(TepMOIMHAMMKA, KWHETHKA). Pelienne cuTyanmoHHbIX 3a1a4
1. PaccuuraiiTe M3MeHeHHMe JHTPONMH, JHTAJBNUH M 3Heprum I'md0ca mpu c.y. Aad peakuuu
OKHCJICHHUSI INIIOKO3bI /10 3TAHO/1a, IPOTEeKAKIIel B OpraHu3mMe:

CsH1206(:=2C2Hs0Hg + 2C02g

Pewienue:

UCTONB3Ys (POPMYIIBI ISl pacdyeTa SHTPOIUH, SHTAJIbIUU U 3Hepruu ['mb0ca mpu c.y. mpousBeaeM pacueT
VIS peaKiuu

CegH1206 (= 2C:H;: OHy+ 2C01g).
AH © (peaxtmum) = 2 - AH (C2H:0Hg) + 2 - AH (COze) - AH (CsH1206 ) =2 - (-276.9)+ 2 -
(-393.51) — (- 1263.80) =
-77.02 ]/ MomIs
AS 298(peaxmum) =2 - AS298(C2HsOHm) + 2 - AS208(CO02g) - AS 298(CsH1206 () =2 - 161.00 +
2-213.67-26950=
5315 84 Ta'voms- K
AG 29s(peaxmmn) = 2 - AG208(C2HsOH) + 2 -AG 295(CO2(0) - AG 205(CsH1206 () = 2 -
(-174.20) + 2 - (-394.38) — (- 917.00) =
-220.16 x]T#/vons

Pemenne:
2. las peakumnu

CO2g + Cs) <= 2C0Og

paccuuTaiiTe:
a)
AG o mpu 298K

0) TeMriepaTypy, Ipu KOTOPOi 00a HAITPaABJICHUS MPOIIecca PABHOBEPOSITHBI.
a) AG=AH-T x AS (1)
Paccuntaem AH u AS peakiuu:
AH 298(peaxumm) = 2 - AH298(COyg) - AH 298(CO2(g) = 2-(-110.52) — (-393.51) = - 172.47
k/Lx/Moms ]
2 - AS295(CO¢g) - AS 298(CO2g) =2 - 197 534 - 213 67 = 181 41 Tw/(moms K)
[ToncrapisieMm MoTy4YeHHBIC JaHHBIC B IEPBOE YPAaBHEHHE U TTOTyYaeM
AG=-172.47-298-181.41-10-3 = - 226.53 x/[x/M0nb
0) ecniu 006a HanpaBieHUs mporecca paBHbl, To AG = 0,
tornaAH=T - AS,a T =, paccunuraem T

=172.47

= m =950.7T2 K

3. YUeM MOXKHO OOBSCHHTH, YTO NPH CTAHAAPTHBIX YCJOBHAX, HEBO3MOXKXHA 3JK30TePMHYECKAas
peakuusi: CO2 (r)+H2 (r) < CO(r) + H20(x)? Paccuuraiite AG nannoii peakuuu. Ilpu xkakmx
TeMIlepaTypax JaHHasi peakuus CTAHOBUTCS CAMONPOU3BOJIbHOM?

Pemenne:
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Paccautaem AG ganmoi peakunn: AG = AH —T-AS

= storo cuagana onpegenas AH u S peaxumm:

AHp-mm = TH%0x — TH %ex k[ Mons

Hcnonsava cripago9HEbIe JaHHEBIE CTAHJAPTHRIX SHTANBIHI BEIIecTE, HAXOIHM:

AHp-mo= AH 5200 + AH %0 - AH%02 - AH2 = -110,5 + (-283.8) - (393.5)-0=-2.8
o 2

ASp =280 — T8%ex /(oK)

AHaTOrHYHO, HCIONLZVA CHOPABOYHEBEIE JAHHEIE CTAHJAPTHEIX JHTPONHH EEINECTE,
HAXOJHM:

ASp-mn= ASHi06) + AS%c0 — AS%c02 — ASYm2 = 1975 + 70.1- 213.7- 130,52 = -76.6
T/ (vons-K)

Hasigenm sueprumo [ mbOca npH cTaHIAPTHRIX VCIOBHAX

AGp-mo— AH — TAS=-2 8 + 298 - 76,6 /1000 = 20 x/l:x/Moms= 0,
ClIe0BATENLHO, PEAKITHA CAMOIIPOH3BOIBHO HE HIET.

Hafigem nps KakHx TeMmepaTvpax JaHHASE PEaklHd CTAHOBHTCA CaMOINIPOHIEOIBHOM.
B cocrosuuwu parHoeecHT AGp me= 0, Toraa T = AH/AS =-2 8/(-76.6-1000) =366 K

4. Berancmute AGYp mm rHApaTanms P — maxTornobyamga npu 18 C; AHDpme=
=— 6,75k lxmoms;  ASYp mw=— 9,74 Tx/vome K.

Pemenne:
Paccamraem AG maumofi peaxmmmn: AG = AH — T-AS

Temmepatvpy nepeeegeM B Kempeunsr: 18 C+273=291K
ARy = — 6,753k vons = -6750 La'moms- K.
IlogcTarmden sHa9eHHA B DOPMVIIV:

AG =-6730 Txvone-K - 291K-(— 9,74 Tx'vmomsUK) =-3915.66 TxMvons =
=-3.9 k[l voms

5. Bo ckomeko paz cuegveT VESIHYHTE KOHIEHTPAHED EemecTEd B B cucteme 2Az(g +
Birs=2A:B(z, 9T00R IpH VMEHEIIEHHH KOHIEHTPAHH EemecTeEa A B 4 paza cKOpOCTE peakIIHe
HE H3MEHHIACcE!

Pemenne:

3anmmeM BEIpaKeHHE 411 pacdeTa CKOPOCTH PeakilHH

2A32¢5 + B2g = 2A:2B¢g

V=C¥A)-C®B)

JanumeM EBHIPLKEHHE T PAacdeTd CKOPOCTH DEeaKIHH, ec/IH KOHIIEHTpallHH EemecTEa A
vMeHBIIHTCA B 4 paza

9 =(C/4)*A) X, rae X —xoHunenTpannu eemectea B
Ilo wcooBHED 23a7039H CKA23aHO, 9YTO0 NPH H3IMEHEHHH KOHIIEHTPAaIlHH CKODOCTE He
MengeTca, Torma ¥ = 917
CA) CB)=X - (CHArA)
Pemaem vpapuense H monyviaeM
CBYX =({CH4r(AYC-(A)
X=16-C(B)

OTeeT: KOHIEHTPAUHID EemecTeEa B caegver veemraute B 16 paz.

JlaGopaTopHoe 3aHsiTHe. OCHOBHbIE THUIIHI PABHOBECHH U MPOILECCOB KU3HEAEATEIbHOCTH
Pemenune CUTyallUOHHBIX 3a1a4.



5. Bo CKkoJIBKO pa3 ciieiyeT yBEeIUYUTh KOHLIEHTPaUUMIO BelecTsa B B cucreme

2A2(s + B2g = 2A2B(»
, 4TOOBI IPH YMEHBIIICHUU KOHIIEHTPAIIUU BEIeCTBa A B 4 paza CKOPOCTh PEaKIIUU HE H3MEHUIIACH?
Pemenne:

3amnuiieM BeIpaKEHHE IS pacueTa CKOPOCTU PEaKIuu
2A08 + B2 = 2A0B g

V =C}A) - C(B)

3anuineM BbIpaKeHUE ISl pacyeTa CKOPOCTH PEaKIUH, €CIM KOHIIEHTPAIMK BellecTBa A yMEHbIIUTCS B 4
paza

9 = (C4Y(A) X.

rae X —KOHLEHTpaluu Beliectsa B
[To ycnoBuo 3a/1a4u CKa3aHo, YTO MPU U3MEHEHUHU KOHIIEHTPALIMU CKOPOCTh HE MEHSIETCS, TOTIa

9 - 9,=

CYA) CB)=X - (CH4R(A)

PemaeM ypaBHeHHE U MOIy4aeM

C(B)/X = (C/4)(A)CA)

X=16 - C(B)

OTBeT: KOHIEHTpALMIO BenecTBa B cnenyer ysenuuuts B 16 pas.

JlabopaTopHas padora. CKOPpOCTh XUMHYECKOH peaKkunu

Heapr paGoThl: M3Yy4YNTH BJHSHME KOHLUEHTPALMH PpPearupyruux BellecTB, TeMIepaTypbl H
NPHUCYTCTBUA KAaTAJIM3ATOPOB HA CKOPOCTh XMMHYECKOH peakIuu.

PeakTuBbI M 000pyI10BaHHE: BeChbl C PA3HOBECOM; IITATHB C JIANKON M KOJbLOM; METPOHOM WJIU
cekyHaomep; tepmomerp Ha 100 °C; mrTaruB ¢ npodMpkamMu; NMPOOMPKHM eMKOCTHIO S50 mJu ¢
HoMepamu (3 1IT.); MEPHbIH IMJIMHAP AJSA BOAbI HA 25 MJI; MepHble HUIHHAPHI eMKOCTBIO 25 MJI sl
pactBopoB THOCyJabpara Harpus Na2S203 u cepnoit kucjaorbl H2S04; xummnuyeckue CTaKkaHbl
eMKOCThI0 200 Mut (2 wit.) 1 25 mu (1 WIT.); NUNeTKA; INAaTeJdb; Jy4uHa; cepHas kucjaora H2SO4 (2n
u 1:200); 2) Tuocyasgpar Hatpusa Na2S203 (1x u 1:200); nepexucs Bogopoaa (3 %); OKCua MapraHua
av).

Otuer 0 padore

1. 3aBHCHMOCTDH CKOPOCTH pPeaKkIMU OT KOHIEHTPAIlUM Pearupyroiinx BeuecTs.

a) K 1 # pactBopy Tuocynwspara Hatpuss Na2S203 npunuth 2 H pacTBOp cepHoit kucimorel H2SO4.
Habnionaercs moMmyTHeHHE pacTBOpPa, KOTOPOE BBI3BAHO B3aUMOJECHCTBHEM THOCYINb(aTa HATPHUS U CEPHOM
KHCIIOTHI C BBIIGIEHUEM CBOOOTHOMN CEpBhI:

Naz5:0: + H2504 = Naz504 + 50 +H20+ 5

Bpewmsi, koTopoe TpOXOAWT OT Hayalda pPeakiuHd 10 3aMETHOTO IMOMYTHEHHUS PacTBOpa, XapaKTepU3yeT

CKOPOCTb PEaKIuu.

BriBox:

0) B Tpu Gonbiine HymMepoBaHHbBIE TPOOUPKU HATUTH pazdasieHHBIH (1:200) pacTBop THOCYNIb(]aTa HaTpUs
Naz5:03

B IIEPBYIO - 5 MJI, BO BTOpYIO - 10 My, B TpeThio - 15 mut. K cogepkumomy miepBoit mpodupku 106aButh 10
MJI BOJIBI, @ BTOPOH - 5 MJI BoAbl. B Tpu apyrue nmpoOupku HamuTh 1o 5 mi pazbasnennou (1:200) ceproit
KHCITOThI. B KaXxayro mpoOupKy ¢ pacTBOpOM

Naz85:203



IIPWINUTH IIPU TIOMEIINBAHUM 10 5 MJI IIPUTOTOBIICHHON CEPHOM KMCIIOTBI U ONPEACIIUTh BpEMs ¢ MOMEHTaA
n00aBIEHHS KUCIIOTHI 10 IOMYTHEHHUSI pPacTBOpa B KaX/10i MpoOupKe. 3anucarh pe3yabTaTsl B TAOIHUILY:

O nmeris Bpeua CropocTe
DIITRET ,
: ; ; = Vexoeman OTEKAHHA peaFIEH B
Ne mpoGpx ViNaz8:0:), | V(H20), | V(H280:),| o0pen S gﬂ . 0 ero
M M M pacTeopa, Na+50s numlm-: eﬂmmI o HI:E;
- MYTH, T oD=(1l/1)

1 5 10 5 20 1c

2 10 5 5 20 C

3 15 - 5 20 3iC

Pesynbrarsl n3006pa3uTh rpauiyecku, OTVIOKUB Ha OCH a0CLIMCC YCIOBHBIE KOHIIEHTPALUU
Naz5203

, @ Ha OCH OPJIMHAT - CKOPOCTh PEaKIIHH
1/t

CILCJIB.TB BBIBOJ O 3aBUCHUMOCTU CKOPOCTH PCAKIIUU OT KOHICHTPALIMN PCarupyromux BCIICCTB.

U:

BriBon:
2. 3aBHCHMOCTDH CKOPOCTH PeaKIHH OT TeMIIePaTypPhbl.

Jyst onibiTa B3sTH pasoasineHHsie (1:200) pacTBOpPHI:
Naz5:03 u H2504

Hanmute B Tpu Gonbiine HymMepoBaHHBIE MpoOupkHu mo 10 M1 mepBoro pactBopa, B Apyrue Tpu - mo 10 mu
pacTBopa CEpHOM KUCJIOTHI M pa3[eUTh MX Ha TPH Mapbl: MO MpOOHpKE C pacTBOpamMH B KaxJOW mape.
OTmeTuTh TeMIepaTypy BO3Ayxa B J1a00OpaTOpHH, CIMTh BMECTE pPAaCTBOPHI IMEPBBIX ABYX MPOOHPOK,
BCTPSXHYTh U ONPEIECIUTh BPEMsI C MOMEHTA T0OOABICHUS KUCIOTHI 10 IOMYTHEHUSI pacTBOpa.

JIBe npyrue mpoOUPKH MOMECTUTh B XMMHUYECKUM CTaKaH C BOJIOM M HAarpeTh BOAY J0 TeMIiepaTrypsl Ha 10
°C BbIllIE KOMHATHOM. 3a TEMIIEPATYPOM CIEUTh MO0 TEPMOMETPY, OIMYIIEHHOMY B BOy. CIIUTh COAEPKUMOE
MPOOUPOK, BCTPSIXHYTh U OTMETUTH BpeMsI OT CJIHMBA JI0 MOSBICHUS MyTH. [[OBTOPUTH OMBIT ¢ OCTaBIIMMHUCS
JBYMsI TIPOOMpPKaMH, HArPeB MX B TOM e CTakaHe ¢ BoAoW 10 Temmneparypbl Ha 20 °C BbIllle KOMHATHOM.
3anucarb pe3yabTaThl:

Ne V(Na25203), | V(H2504), | Temmepatvpa, Bpeus Ao0| Cxopocts peaxumm &
- - NOABIEHHA MVTH, | VCIIOBHEIX €HHHIIAX,
OpobHpKH M M "C . ’ ! v= (1)
1 10 10 °C
2 10 10 °C +10°
3 10 10 °C +20°

[TocTpouTs Tpaduk 3aBUCHMOCTH CKOPOCTH PEAKIMU OT TEMIIeparyp: Ha OCH aOCICC HAaHECTH 3HAYECHUS
TEMIIEPATYphl B ONBITAX, HA OCH OPJMHAT - BEJIMUYMHBI CKOPOCTH PEAKLUU

v=1/1

BriBon:

3. Karanutu4yeckoe neiicreue okcuaa mapranua (IV).

Hanuts B mpobupky 3 mi 3% - HOro pacTBopa MepeKucd BOJOpPOJA U BBECTU Ty/Aa Ha KOHUMKE ILIMATeNs
HECKOJIbKO KpyNuHOK okcuyaa maprania (IV). C momompio TiIeomed JTydrnHbl YOSTIUThCS B BBIJACICHUH
kuciopoga. Hanummnre ypaBHeHHE peakui.

BriBox:

KoHTpoJsbHbIE BOPOCHI:

1. Yto Ha3bIBAlOT CKOPOCTHI xuMHueckoii peaknun? KakoBa ee pasmepnHoctb? Kak m mouemy
CKOPOCTh XHMHMYECKOHl peaknuM 3aBHCHT OT KOHUEHTPAIUM pearupyroimux BellecTB U
TemIeparypbi?

2. YTto Takoe JHeprusi akTuBauumn?
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3. Yto Takoe KaTaJanu3aTop, MHTHOUTOP?

4. Or kakux (PaKTOpoB 3aBHUCUT CKOPOCTh XumMuYeckoi peaxkuuu? IlpuBemure (opmyanpoBKU
3aKo0Ha JeiicTBUA Macc u npaswia Baur-T'odda.

5. Uemy paBHAa KOHCTAaHTA CKOPOCTH XuMHYeckol peaknuun? KakoB ¢usndeckuil cMbICJI 3TOM
BeJIMYUHBbI?

6. Peaknus npu temneparype 50 °C nporekaer 3a 2 muH 15 c. 3a cK0JIbKO BpeMeHHU 3aKOHYHMTCS 3TA
peakuusi npu Temmneparype 70 °C, ecam B JaHHOM TeMIIEPATYPHOM HHTepBaJie TeMIlepaTypHbIil
K03¢GUuMeHT CKOPOCTH peakiuu paseH 3?7

7. Illpu Temneparype 30 °C peakuusi nporekaer 3a 25 muH, npu 50 °C — 3a 4 mun. Paccunraiite
TeMIEPATYPHBIA KOI(PPHUUHEHT CKOPOCTH PeaKIUH.

JlabopaTtopHasi paGoTa . XumMHYecKoe paBHOBecHe
Heanb padorei: U3yuuTsh pakTOpbl, BJAUSIONINE HA CMelleHHe XUMUYeCKOIr0o paBHOBECHS.

Peaxmuewl u ooopyoosanue: xaopuo kanua KCIl; pacmeop uooa (0,05 M); pacmeop kpaxmana; xaopuo
acenesza (I1I)
FeClz

(0,001 # u nacem.); ponanun kanuss KSCN (0,001 v u nHaceil.); tepmomerp Ha 100 °C; mratuB ¢
MpoOUpKaMH;, XHWMHUYECKHE CTakaHbl eMKocThio 200 Mm w25 Mi; CTynKa; WHIETKa; INaTellb;
ANIEKTPOTLTUTKA.

Otuer 0 padore

1. CMelieHHe XUMHY€ECKOT0 PABHOBECUS IIPH M3MEHEHUH KOHLIEHTPAIUil pearupyoimmnx BelecTs.

B crakane cmemars o 10 mu 0,001 H pactBopoB xmnopuza skenesa (II1) FeCl3 u poganuaa xamms KSCN.
Hamnucare ypaBHeHUE 3TON 00paTUMO peaKIuy U BhIpaKeHNE KOHCTAaHThI PABHOBECHS.

[TomydeHHBI pacTBOp pa3auTh MOPOBHY B 4eTbipe MnpoOupku. B mepByro mpobupky 100aBUTH
KOHILIEHTPUPOBAaHHOTO pacTBopa xyopuna sxenesa (III), Bo BTopyio - KOHIIEHTPHPOBAHHOTO pacTBOpa
polaHua Kaius, B TPEThIO - KPUCTAUIMYECKOTO XJOpHUAA Kajus, a YeTBEPTYI0 MPOOUPKY OCTaBUTH IS
cpaBHeHUA. CpaBHUTH I[BET KHUAKOCTEH B mpobOupkax. [lo M3MeHeHHI0 WHTEHCUBHOCTH OKpPAaCKH CAEaTh
BBIBOJ] O CMELIEHUH paBHOBecHsa. OOBACHUTH H3MEHEHHE OKpPAaCKH pacTBOpa Ha OCHOBAHHUHU 3aKOHA
nevictBus Mmacc. CMECTUTCS JIM PaBHOBECHE MPHU Pa30aBICHUH TIOTYYCHHBIX PaCTBOPOB?

BriBon:
2. CMelieHMe XUMHMYECKOT0 PABHOBECUS NPU U3MEHEHUH TeMIlepPaTypbl.

B crakane BMecTuMOcThIO 250 MiI HarpeBaroT BOAY MOYTH 10 KUNEHH. B 1Be mpoOupku BHOCS MO 2 MII
pacTBopa Kpaxmaia U J00aBIAIOT Tyna xe mo | miu pactBopa moxa. Habmromaror mBetr oOpa3oBaBLIerocs
pactBopa. OnmHy W3 NPOOMPOK OITyCKAaIOT Ha HECKOJIBKO MHUHYT B TOpsA4yylo Boxy. Bropyio mpoGupky
OCTaBJISIIOT JJIsi cpaBHeHMsA. HaOmionatoT u3MeHneHne okpacku. OXJIaxIaloT HarpeTyro MpoOUPKY, OMyCTHUB
ee B XOJOAHYIO BOIy, MpOAOIDKass HAOIIONCHHME 3a OKpacko pacTBopa. JlemaroT BBIBOX O HAITUYUU
PaBHOBECHS U €T0 CMEIIEHNN IIPU N3MEHEHUH TEMIIEPATYPBhI, a TaK KE O 3HAKE

ﬂHp-m.

KoHTposnbHBIE BOIIPOCHI:

1. JlaiiTe onpeneneHre NOHATHIO «XUMUYECKOE PABHOBECHEY.

2. Chopmymupyiite npunnun Jle-1llarense.

3. Kak Biuser Temreparypa Ha CMEIICHHE XUMHUYECKOTO paBHOBecHsi? OOBSCHHUTE STO CMEIICHHE Ha
KOHKPETHBIX IpUMepax.

4. PaBHOBECHE pEaKIIH.
25032 + 0:=2503 vcrasoeunocs npH koHneHTpanun [S0O3]= 0,01 mons/n.
VcxonHble KOHLIEHTPALMK BELIECTB PABHBI:

[$02]=0.03 mome/n u [02]=0.025 moms/n.

Brruncnure paBHOBECHBIE KOHIEHTPALMU OCTAJIbHBIX BEIIECTB.
JlabopaTtopHasi paGora. IIpurorosiieHue pacTBopa 3alaHHON KOHIEHTPALNHU
esab padoThl: HAYYUTHCS TOTOBUTH PACTBOPHI 32IAHHON KOHIEHTPAIIMH.
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Peaktubi: 1 M pacrsop CH3COOH; 0,1 M pacreop NaOH; auctnisimpoBaHHasi Boia; pacTBop
(enondranenna.

OOopynoBanue: 0l0peTka; BOPOHKA; MUIIETKA Ha 5 MJI; nuneTka Ha 10 Mur; rpyma; mepHasi Ko10a Ha
50 ma; 2 crakaHa; 3 KOI0bI 1JI1 TUTPOBAHMSA ; ITUJIHH/P.

OTuer 0 paborte
OmnpiT 1. IIpurorossieHne pacTBOPa YKCYCHOM KMCJIOTHI 3aJaHHOH KOHIIEHTPALMH.

Paccuutare 06bemM 1 M pacTBopa yKCYCHON KHCIIOTBI, HEOOXOAMMBIN AJisi mpurotosieHus 50 mi pactBopa
3aJaHHOM KOHUEHTPALINH.

OTMmepuTh mHNeTKOH 00BEMOM 5 M paccuuTaHHBIH 00beM 1M pacTBOopa KHCIOTHI, NEPEHECTH €ro B
MEpHYIO KOJIOy U JIOBECTH 00BEM 10 METKH JUCTUILTUPOBAHHOM BOJOW. PacTBOp mepemeniate M BBUTUTH B
CTaKaH.

[Tumetkoit u3 crakaHa otObuparor 10 MJI MPUTOTOBJICHHOTO pPacTBOpa U TEPEHOCIT €ro B KOJOy st
tutpoBanus. JloGammstor 2-3 kamm (enondTanenHa. Takum 00pa3oM 3amoONHSAIOT TPH KOJOBI IS
TUTPOBAHUS.

bropetky 3anonnstor 0,1 M pacTBOpoM rupokcuaa HaTpHUs.
3aM0JIHEHHOCTh OIOPETKU U MUIETKH ONPENENIOT 10 HIPKHEMY MEHUCKY.

B kon0y ¢ NmpHUroTOBIEHHBIM PAcTBOPOM KHCJIOTHI M MHIMKATOpa MO KAIULIM JOOABISAIOT IIEJIOYb U3
OIOpETKH, /10 TIOSBJICHUS PO30BOIl OKPACKH pacTBOpa.

OTTUTPOBBIBAIOT PACTBOPHI KHCIOTHI (PacTBOP CUUTACTCS OTTUTPOBAHHBIM, €CJIH MPHU J00aBICHUHU | Karu
LIEJIOYH OKpacka pacTBOpa He McUe3aeT B TeueHue | MUHYTHI).

I[aHHBIe TUTPOBAHUA 3aHCCTU B T3.6JII/II_IyI

O bmeM memod,

Cpemunii obneM

Obmen xurcaoTsr, IIOIIE I THEORH, Konuentpanus Konnertpanna
B34THI OI4 . TIOIIe JIIHH TPatHs TPATH
HAa THTPOBAHHE, EMCIOTEL, MOIETI | IMeTodwH, MOIETI
THTPOBAHHA, M1 Ha THTPOBAHHE,
M
M

10

10 0.1

10

Ilo 3aKkOHy SKBHBAJIEHTOB pPAaCCUUTaTh KOHLEHTPALMIO IOJYYEHHOM KHCIOTHI M pE3yJbTaThl 3aHECTH B
TabnuIy (U1 pacyeTa UCIOJIb30BaTh CPEIHUI OOLIMIl 00BEM IIENOoYH, MOIIEAIeH Ha TUTpoBaHUuEe Vep =
(V1+V2+V3)/3).

PaccunThIBatOT OMMOKY SKCIIEPUMEHTA.

Konmponvnvie 6onpochwi:

1. ChopmynupyiTe 0OCHOBHBIE TTOJIOKEHUSI COBPEMEHHOMN (PU3UKO-XUMUYECKON TEOPUU PACTBOPOB?

2. HazoBute oCHOBHBIE CITOCOOBI BHIPAKEHUSI KOHIIGHTPAIMK pacTBOPOB. Kak cBs3aHBI Mexay cOO0O0M 3TH
BEJINYUHEI?

3. Kakyto ponb urpaer ocmMoc B )uBbIX cuctemax? IlpuBenure npumepsl.

4. Kak w3MeHHTCS TeMIiepaTypa 3aMep3aHHsi pacTBOpa caxapo3bl, €CIIM B HEro J00aBUTH: a) BOAY, O)
Mo4eBHUHY? JlaiiTe KpaTKue MOsICHEHHUS.

5. Kak wu3MeHsATCS 3Ha4YeHHs H30TOHWYECKOTO Kod(dduimenTa xmopuaa HaTpus u  KodhdUIMEHTA
aKTUBHOCTH MOHA HATPHs MpHU pa30aBICHUH BOJAHOTO pacTBOpA, COAEPIKAILIEro XJIOpHUA HaTpua? 3HAYCHUS
M30TOHUYECKOTO KO3 (UILIMEeHTa HEKOTOPBIX IEKTPOJIUTOB MPHU pa30aBICHUH BOAHOTO pacTBOpPA CTPEMATCS
K: a) 2; 0) 3; B) 4. [IpuBenuTe 10 1Ba MpuUMeEpa KaxJ0ro THTIA AIEKTPOITUTOB.

6. CdhopmynmupyiiTe OCHOBHBIC TIOJIOXKECHHUS TEOpUM dJeKTpoiuTudeckol mucconmanmu (TIJ). [aiite
ONpPENEIICHUSI KUCJIOT, OCHOBaHUM, conelt ¢ mo3uruu TIJI.

7. OOBsicCHUTE, TIOYEMY pAaCTBOPBHI CIAOBIX DIICKTPOJHMTOB XapaKTEPHU3YIOT BEIMYUHOW CTENEHU
JTUCCOITMAITIH, a PACTBOPHI CHIIBHBIX JJIEKTPOJIUTOB - "Kaxkymieics" crenenpio aucconuanuu? OObsSCHUTE,
MoYeMy KaXXyIIasicsi CTENIEHb HOHU3AIUH XJIOPOBOJOPO/Ia YMEHBIIIAETCS C YBEIIMUCHUEM KOHIICHTPAIUH.

JlabopatopHoe 3ansitue. Cnoco0bl Kosnurarusubie

CBOICTBA pacTBOPOB

BBIPAKCHUA KOHICHTPAUU pPacTBOpPOB.
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Pemenue cutyallnoHHbIX 3a/1ad.

1. Ilpy BHYyTPMBEHHOM CTPYHHOM BBeI¢HHHU I'HIPOXJIOPHU/IA NPEIHU30J0HA HCIIOIb3YeTCH
usoronudeckui (0,9%-ub1ii) pacTeop xjopuaa HaTpusi. CKOJIBKO IMCTHIIMPOBAHHOM BOABI M
XJIOPHAA HATPUSA HAN0 B3ITh, YTOOBI MOJY4YUTH 250 MJ1 Takoro pactopa (p = 1007 kr/m3).

2. IlopaxeHHBIH YYaCTOK NPH 0KOTax IIeJ0YaMH 00padaThIBAIOT MOCJIe IPOMBIBAHMSA BOIOM
1%-HBIM pacTBOPOM YKCYCHOI KHCJIOTBI. PaccuuTaiiTe Maccy Takoro pacreopa, ecjim Mmacca
YKCYCHOH KHMCJI0THI B HeM paBHa 0,4 . PaccunTaiiTe MOJSIPHOCTH U MOJISIJILHOCTB 3TOT0 PacTBoOpa.
IInoTHOCTH pacTBOpa NPUHATH paBHoi 1.

1. PactBop, conmepxkammii 1,70 r xnopuaa nuuHka B 250 r Boasl, 3amep3aer npu —0,23°C. Onpenenuts
CTENEHb JUCCOLMALIMY XJIOpUAA LIMHKA U TEMIIEPATypy KUIIEHUS pacTBOpA.

Mano: Pemenne:
My oo 1. Ilommsenne  TeMmepaTVphl
=250r 3AMep3aHHA pa3daBIeHHOI0 PpacTBOpa
mz 1. | 3MEKTPOIHTA ONpeeIAeTCH BEIPAKEeHHEM
=1.7r Ao = IKC?”:J, rae
fi = | At TE M rIclﬂn: ~Panm
-0,232C ClegoBaTelIbLHO,
a - ? Mo toa — T
i 9 ""EKm. KC,,
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Tak kak cTemeHb AHCCONHAIHH 3JeKTPOJIHTAa
i-1

Tr-1
E

u] -
PACCHMHTAE MOJIAJIBHOCTE XJIOPHIA MHHKA /1., MOKHO HAHTH BeTHYHHY O

MoaaasHOCTE PACTEOPEHHOTO BeMIecTEA - YHCI0 MOJIL JaHHOT0 BemecTea B 1000 r
PACTBOpPHTEA.

=

_nzac1y 1000 4 7071000

i Cr}r:l =

= H .
3
2. KpHockonHYeckas KOHCTAHTA Boakl paeHa 1,86, a 9nciao monos, odpazviomaxca
H3 OJHOH MOJIeKY/IbI XJIOPHIA MHHKA OPH JHCCONHAIHE - 3, Toraa
Aty 0°C—(—0.23°C)

- MOIE

= =003

M LIRS 25 KT
pons 136 /}T{m& 30

n

= KC, . = Tmos o= 2=';’j"1= 0,7366= 73, 66%

3. TemmepaTvpa KHOEHHA pacTBOpa

Tonn = Flhlllll + Af KiiL rae A i =fEC"‘J:J

C y4eToM TOro, 9To 30V/LTHOCKONMHYECKAd KOHCTAHTA Boasl paegHa 0,512
t =10, +At, =t +iEC

KHII m.2

fom =100°C +2,473 -0,512 -0,05 = 100,064°C

2. BeaHCTHTE 0CMOTHYECKOE JaBIeHHe, co3gaeaeMoe 20% - HEIM pacTEOpOM TIIFOKOZEI

npu 25°C.
Hano: Pemenne:
®=20% B pazbaBneHHEIX pacTBOpPax HeIIeKTPOJIHTOE OCMOTHYECKOE
t=25°C JaBJeHHe PacCYHTHIBANT [0 YPABHEHHH)
p =1,0798 n=CRT,
rlea® PaccudTEIEaEM MONLHOCTE PACTEOPA TIIOKO3LI:
KOJIHYECTEQO PACTEOPEHHOIe EeIIeCTEA H 00BEM PpacTEOpa
-7 | ompexenseM mo dopMyIaAM:

m Vo =P
n=— Ppa
M; P, Toraa MoabHOCTB
]Dr-l:D?GS-ll}ﬁ'yg
c=%=“ me  _ _ M 119978 5
M-tiip_pa 180 MM&'IDDP M

MOITE k
T =CRT=1190,78— -8:314i_-]98K=2:9?3-1D6 ]

3 MOIE - K

M

3. Paccuntaiite HOHHYIO crily pacTBopa « Tpucosby, NPUMEHSEMOr0 B MEAUIIMHCKON MPAKTUKE B KAYECTBE

mia3mMo3amMeniaronero pactsopa. Ero cocraB: xmopun Harpus — 0,5 1, xmopun kamus — 0,1 1
ruapokapoonar Hatpus — 0,4 1, Boga 11 uHbeKnuid 10 100 mit.
Pemenne:

1. {11 pacyeTa HOHHOM CHJIBI PACTBOPA HEOOX0AMMO HAWTH KOHIIEHTPAIMHM HOHOB,



COJepEAMHAXCH B pacTBOpe: P
a)c (Na")=c(NaCD +¢ (‘JaHCD,;), (K7) = ¢ (KCD;
¢ (CP) = ¢ NaCl) + ¢ (KCI); ¢ (HCOs") = ¢ (NaHCO3)
. n(NaCl) _ m(NaCI) _ 0.3
e(NaCl)=— = - — =
6) V__.  M(NaCH)-F_ 3832/ moem-0l1

Ch_ m(KC) 01z .
e _::'I:.n; = : = 001307/ 3
C‘[ Jr} . Lfl:f{l:'f}-r',_,__ :"—1__"1-: -‘I'D.TB-E':]_'.' WWawoTe

n(NalHC0. ) mNaHCO.)  _ 04z

F_ 11'(_‘.'.:1HC'D » " 84/ AT 01z

=0,083waTe/ 1

c(NaHCO ) = =004 8u0m 1

) ¢ (Na™) = 0,085 moas/n + 0,048 moas/7=0,133 soas/n
¢ (K)=0,013 moas/n
¢ (CI) = 0,085 moaw/x + 0,013 moas/x = 0,098 mons/n

¢ (HCO37) = 0,048 moan/a
I=02)cNa |-=*(Na |+ elK7)-2° K )+ elCr )-2*\eT I+ clFCo) )- = lHCo] )

I=0,5-(0,133-1°+0,013-1*+0,098-(-1)*+0,048-(-1)*)=0,146 moan/1
Oteer: I=0,146 mons/a

4 Paccautagite pOH 0.001M pacTeopa rEOpOKCHIA HATPHA.

Pemenne:

B pacteope caasaoro ocaoeanns a(OH) = ¢ (OH) = ¢ (NaOH) = 0,001 M.
pOH =-lga, =-1g0.001=3

pH=14 -pOH=14-3=11.

Otper: pOH=11.

5. Paccumtatite pH 3%-moro pacreopa MVPaBRHHON KHCIOTEI, €CIH CTEIOeHR ef
mucconuanyn coctaenget 0.01%, a nnoTHocTs pacTeopa paena 1,012 rium.

Pemenne:
1. HCOOH—HCOO + H
pPH=-lgc,.

¢ (H")= ¢ (HCOOH)-o.
IIyvcTe macca pacteopa 1000 r, Toraa ero odwem

m 1000 2
g =088 14372 (.9887

Prpa L0122/ an

]
4 Macca M}'paBI:-EHl]IH! KHCIOTHI B HEM

m|(HCOOH | =M, o, @ @ HCOOH )=10002-0,05 =502

o(HCOOH) < "HCOOH)_ _ nlHCOOH) _ _ ST

" M{HCOOH).F_ 462/ mome 09382
¢ (H*) = 1.1 moas/x -0,0001=1,1-10"* moas/a
pH =—lge,.=—1g11-107 =3.96
OteeT: pH=3,96.

JlaGoparTopHoe 3ansitue. KonrpouabHblii cpe3 1 mo temam: OCHOBHbIE 3aKOHOMEPHOCTH MPOTEKAHUSA
XHMHYECKHX peaKkuuid (TepMOAMHAMMKA, KHHETHKA, XMMUYeCKOe PABHOBeECHE)
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1. DHeprust aKTHBALMM PeaKIUM KHCJIOTHOTO ruapoJm3a caxapossl npu 37 °C pasna 102 k/I:x/moib,
a B NpHUCYTCTBUH ()epMEeHTA JHEPrusi aKTHBAUMH CHUkaercst 10 35 k/:k/moab. Bo ckonbko pas
ObIcTpee MPOTeKaeT peaKnys rHAPOJIN3a Caxapo3bl B IPUCYTCTBUM (pepMeHTa?

Pemenue:

BOCIIOJIb3YyeMcs (popMmy.Jioii:

TeMOEpaTVPY DepeeedeM B KeabBHELI: T =37 +273 =310
In ka/k; =- (35-102)/ (8.31-10-3-310) = 25.996
K2 = (25996 - § 95,10
kq

OTBeT: E IPHCYTCTEHH hepMeHTa peakiina npoTekaeT berctpee & 1,95-101 paz.

2. Kak WM3MeHHTCH CKOpPOCTh peakuuW INpH MNoBbllIeHHM Temmeparypsl Ha 40 oC, ecam
TeMIlepaTypHbIi KO3 (pUIHEHT peakunu paBeH 2,5.
Pemenue:
o npaswty Baat — T'odda
Ko

= I 1-(1 ¥

IMOACTaBUB HAIllKM 3HAYCHUSA IMOJIyHaeM

k_3—154('1{'—’)54 =30

Ky

OTBET: CKOPOCTh peaKkuu yBeauuurcs B 39 pa3

3. PaBHoBecue B cucreme H2(g) + 12(g) < 2HI(g) ycTaHOBHIOCH NMPH CIAEAYIOIINX KOHIEHTPAUUIX:
CH2) = 0.025 moan/n, C (I2) = 0.005 moas/a; C (HI) = 0.09moab/1. Onpenennre HCXOIAHbIE
KOHIIEHTPal1 HoJa U Boaopoaa. PaccunrTaiiTe KOHCTAHTY paBHOBeCHSI.

Pemienmne:

Jlna maHHOi peakuu# Bplpakenne K. sanumercs
HI)*
PO Ll
[Hz] - [I]

IlogcTaengeM JaHHEIE 330390 H CIHTAEM

0.09*
K, = ———=0648
0.025:0.005

Ecnu peakuusi npoTekaeT B COCyA€ €MKOCTBbIO 1, TO BMECTO KOHUEHTPAaLlUM MOXHO HCIOJb30BaTh
KoJIM4yecTBO BemecTBa. CormacHo ypaBHEHMIO peakiuu, ais obOpasosanuss 0.09 momp HI nomkHO
npopearuposarts 1o 0.045 mons H2 u 12.

O603HaunM IIpOpearupoBaBIIke KOHIEHTpanuy noma u Bogopoaa kak AC(H2) u AC(12), Torna
CO(H2) = + AC(H2)=0.025 + 0.045 = 0.07 momb/1
CO (12) = + AC(12) = 0.005 + 0.045 = 0.05 mob/n

4. PaccuuraiiTe KOHCTAHTY PABHOBECHSI PeaKIUM OKHCJIEHHUS ITAHOJA M YKCYCHBIH ajbJeruja npu
310 K.
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Pemenne:
AG == 2,3RT g Kpasn,
AG295 (peaxnmn) = Yui - AGi"205(mpoz. peaxtmum) - Tvi -AG:" 208 (HcxogHEX BemecTE)
C2Hs0H =) + Oz2i) += CH3CHO g+ H206s
[MoacTasmas cripaEo9HEIe JaHHEE, HaxoguM AGY peaxman:

AGY-mm= [[133.0+(-237)] - (-174.2) = - 1958 x/Tx/MomE:

—196-10° Txc/ zate ~133
—23-83110»c [(mos - K)-310K

lg Kpr.-s'.-. =

Oteer: Kpaea=10**

5. OnpegemnTe HanpaeIeHHe NpoTekanua peakuns Haw) + 2 «— 2HImmpu 298 K nc(H2) =
= ¢{I2)=0.01 Mons/m; c(HI)= 1 Monn/a ; Kpaza=2.

Pemenne:

BocnoapsveMcs vpaEEeHEeM Es0TepMu BaEt-[ odda:

de-r,lrara =—RTln R}MGH. + RTln ﬂ
c(H,)-e(ly)

AGpyun =—831-298In 24+ 831- 298In 001001 = 2109102/ mone = 21091k / voaw

Oteet: AGp e =0, mosTOMY peaking He MOMKET HIATH CAMOIIPOH2EQILEHO B IPAMOM HANPAEIHHH.

6. KoHueHTpanusi HOHOB BOOPO/1A B LEJIOYHOM cpee:

a) [H+]>10-7;

0) [H+]>10-12;

B) [H+]<10-7;

r) [H+]=10-7.

7. UTO 3HAYMT PACTBOP INIKKO3bI ¢ MaccoBoii goaeit 0,15?

a) B 100r pactBopa 15t rmmroko3sl u 100r BombL;

0) B 90r pactBopa 151 mroko3s! 1 90T BOMBI;

B) B 100r pactBop 0,15t mroko3s1 1 99,85 BobI;

r) B 100r pactBopa 85r Boabl U 15T IIIOKO3BI.

8. UcTHHHBII PacTBOP OTJIMYAETCHA OT KOJUIOUIHOTIO:
a) KOHLIEHTpalueu

0) IIIOTHOCTHIO

B) pa3MepaMu 4acTHUl] paCTBOPEHHOT'O BELECTBA

I') CIOCOOOM MPUTOTOBIICHUS



9. Kakoii u3 npeacraBjeHHbIX PACTBOPOB OyzeT 00/1a1aTh Oy(pepHbIMH CBOHCTBAMMU:

a) pacTBOP TIIFOKO3BI

0) pacTBOp XJIOpUIa HATPHUS

B) pacTBOp YKCYCHOM KHCIIOTHI + arlerara HaTpus

r) pactBOp GocPOpHOIl KUCITOTHI

10. Yemy pasen pH 0,001 M pactBopa HCI:

a) 1

6) 3

B) 4

r) 6

11. Kako¥i U3 npeaIoKeHHbIX TEPMUHOB SABJISACTCS BUAOM KOHUEHTpanuu?

a) TUTP

0) TUTpaHT

B) TUKCOTPOIIHUS

') TATPUMETPUS

12. Yto Takoe MOJISIPHOCTH?

a) colepkaHre KOJIMUecTBa BeniecTBa (MOJb) B eIMHUIE 00beMa (J1)

0) comepxaHue KOJMYECTBA BelIecTBa (MOJb) B 1 KT pacTBOpUTENS

B) KOJIMYECTBO MOJIb SKBUBAJICHTOB BEIICCTBA B eUHUIIC 00beMa (J1)

I') OTHOIIEHHE MAacChl PACTBOPEHHOI'O BEILIECTBA K MAacce pacTBOPa, BhIPAKEHHOE B MPOLEHTAX WM JOJAX
€IUHULIBI

13. Yrto Takoe MOJISIIBHOCTD?

a) coiep>KaHue KOJIMYECTBA BelllecTBa (MOJb) B 1 KI pacTBOpUTES

0) comep)aHue KOJMYECTBA BelecTBa (MOJIb) B €IMHUIIE 0ObeMa (J1)

B) KOJIMYECTBO MOJIb SKBUBAJICHTOB BEIICCTBA B eUHUIIC 00beMa (J1)

I') OTHOIIEHHE MAacChl PACTBOPEHHOI'O BEILIECTBA K MAacce pPacTBOPa, BHIPAKEHHOE B MPOLEHTAX WM JOJAX
€IUHULIBI

14. Yto Takoe HOPMAJIBHOCTH?

a) KOJIMYECTBO MOJIb SKBHBAJICHTOB BEILIECTBA B CAMHMIIC 0ObeMa (1)

0) comep)aHue KOJTUYECTBA BelleCcTBa (MOJIb) B €IMHUIIE 0ObeMa (1)

B) collep KaHUE KOJIMYECTBa BeulecTBa (MoJib) B 1 KT pacTBOpUTEINS

I') OTHOIIEHHE MAacChl PACTBOPEHHOI'O BEILIECTBA K MAacce pPacTBOPa, BHIPAKEHHOE B MPOLEHTAX WM JOJAX
€IUHULIBI

15. B 190 r Boab! pacTBopuiu 10 r caxapo3pl. BoiuuciauTe MaccoBYIO 10JI10 €aXapo3bl B MOJY4YEHHOM
pacTBope.

a)5 %

0) 5,26 %

B) 19 %

r) 20 %

16. OnpeaeanTh NPOLEHTHYI0 KOHIEHTPaIUI 6 H pacTBopa cepHoii kucaorsl (BB = 0,5, p = 1,18
r/mJ):

a)25 %

6) 6 %

B) 50 %

r)75 %

17. BoiOepurte npaBu/IbLHYI0 (POpPMYJIMPOBKY 3akoHa PayJisi:

a) OTHOCHUTEIbHOE TOHIKEHUE MaBJICHUS HACHIIICHHOTO Tapa pacTBOPUTENS HAJ pPacTBOPOM DPABHO
MOJIBHOM J10JIe PAaCTBOPEHHOT'O BEIECTBA

0) MOBBINICHUE TEMIIEPaTyphbl KUICHHUS PACTBOpPA MPOIMOPIHUOHAIBHO KOJMYECTBY MOJIEH PacTBOPEHHOTO
BEILIECTBA MPHU YCIOBUH, YTO KOJIMYECTBO MOJIEH PACTBOPUTEIIS TOCTOSTHHO
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B) MOHWXXEHHUE TEeMIEpaTypbl 3aMep3aHusi PacTBOpa MPOMOPLUUOHAIBHO YUCITY MOJEH pPacTBOPEHHOTO
BCIICCTBA IIPU IMTOCTOAHHOM KOJIMYCCTBC PACTBOPUTCIIA
I') OCMOTHYECKOE JIaBJICHHE PAaBHO TOMY JaBICHHIO, KOTOPOE MPOU3BOAMIO OBl PaCTBOPEHHOE BEIIECTBO,
eciu ObI OHO B BUJIE MJICATTFHOTO Ta3a 3aHUMAJIO TOT XK€ 00bEM IIPH TOU JKe TeMIieparype.
18. IIpu HecaxapHoM quadeTe BbIACISIOTCA O4YeHb 00JIbIINE KOJMYEeCTBA Pa30aBJIeHHOIl MOYH,
OCMOJISIPHOCTH KOTOPOi MOKeT cHUAKAThCs 10 0,06 ocMo1b/J1. BhIuncIuTe 0CMOTHYECKOE 1aBJIeHHe
Takoi moun npu 310 K.
19. K 0,IM pactBopy ruapokcuaa Harpust oobemom 10 mua nmpubasuwiu 10 ma 0,1 M pacrBopa
MypaBbUHOM KHCJIO0THI. OQO0JagaeT JM MNOJYyYeHHbIH pacTtBop OydepHbiM aeiictBuem? OtTBer
NOATBEPAUTE pacyeTaMH.

20. Hanmcats vpaerenne rugpomnza coneii: K2C03, NiClz, Alz(CO3)z, NaCl

21. OnummnTe noBeaeHne aneTaTHoro u gocparHoro OygepHbIX PAaCTBOPOB NPH BBEACHUH CHIBHOM
KHCJIOTHI.

22. Omnpepenutrs pH Oydepnoro pacrsopa, coxep:xkamero 0,1 moan/n HCOOH u 0,11 moab/a
HCOONa?

23. K 0,2 M pacrBopy ruapokcuaa kajausi 00bémom 10 M1 npudasuim 0,1 M pacTBop MmypaBbMHOM
KHCI0TBI 00béMOM 20 mu. OOaazaer M moay4deHHbI pacTBop OydepHbIM aeiictBuem? OTBer
NOATBEPAUTE PACUYETOM.

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThlI.
1. BelyunTh KOHCIEKTHI JIEKLUH T10 TEME.
2. IlonroToBUTHCS K J1abOpaTOpHOM padoTe. 3amoaHUTE JTa00OPATOPHBIN KypHAJT: OMKCATh X0 BBHITTOJIHCHHS
paboThl, ypaBHeHHs peakuuil. OTBETUTh NMHUCBMEHHO Ha KOHTPOJbHBIE BOMpoOchl. Ilocne BbImOTHEHUS
JmabopaTopHO pabOThl BHECTH B J1aO0OpaTOPHBIA JKypHall HAONIOAEHWUS W BBIBOABI IO TMPOBEICHHBIM
OMBITAM.
3. U3yunTh MaTepuasbl TEMBI.
4.0TBETUTH HA BONIPOCHI AJIs1 CAMOCTOSITEIbHON MOATOTOBKHU:
1. Yto Ha3bIBaeTCSA TEPMOAMHAMUYECKON CUCTEMOM?
2. Kakue nmapameTpbl XapaKTepU3yOT COCTOSHUE CUCTEMBI?
3. HUcxons u3 0ObeAMHEHHOTO BBIPAKEHUS JJISl IEPBOTO U BTOPOTO 3aKOHOB TEPMOJUHAMUKH, OMPEIEIUTE
YCIJIOBUS, TIPU KOTOPBIX HaMpaBjeHHE Mpoliecca OyaeT OonpeaesiThesl U3MEHEHHEM SHTPONUITHOTO dakTopa.
4. B uém 3aKI049aroTcss 0COOCHHOCTH (PePMEHTATUBHOTO KaTtaym3a?
5. Ilpu BHYTPUBEHHOM CTPYWHOM BBEICHHH T'HAPOXJIOPUIA MPEIHU30IOHA UCIIONb3YETCA U30TOHUYECKUI
(0,9%-np1i1) pacTBOp xs1opuaa HaTpusi. CKOJIBKO JUCTWUIMPOBAHHON BOZBI M XJIOPHUJA HATPUS HAJO B3SITh,
4T00BI MOMy4yuTh 250 M1 Takoro pactBopa (p = 1007
KT/
).
6. IlopakeHHBII y4acTOK MpPU OXKOTax IeIodamMu 0OpadaThIBAIOT IOCIE MPOMBIBaHHUS BOMON 1%-HbIM
pPacTBOPOM YKCYCHOM KUCJIOTHI. Paccunraiite Maccy Takoro pacTBopa, €CJiIM Macca YKCYCHOM KHUCIIOTBI B HEM
paBHa 0,4 r. PaccuuTaiiTe MOJSIPHOCTH M MOJISUIBHOCTH 3TOTO pacTBopa. IlIoTHOCTH pacTBOpa NpUHATH
paBHOi 1.
7. B 3amkHyTOM cocyne nporekaet peakius AB (r) = A (1) + B (). Koncranra paBHOBeCHUs! peaklK paBHa
0,04, a paBHOBecHas KoHIleHTpauus BemectBa B cocraBuser 0,02 wmonw/n. Haiith HavanbHyIO
KOHLIeHTpaluio BemecTBa AB. Ckonbko nporneHToB BemecTBa AB paznoxuiocs?
8. Beruucnure suepruto [ m66ca TeruioBo# AeHATypaliiy TPUIICHHA TTPU
50 ic
, €CIIU TIpU
25°C AHpesr = 283 x/lm/Mome, a AS%sp, 298 = 288 Tx/(moas-K)

C‘II/ITaTI), YTO U3MCHCHHE SHTAJIBIIMKU U SHTPOIINU HE 3aBUCAT OT TEMIICPATYPhl B JAHHOM OHWAIla30HC.



9. ChopmynupyiiTe OCHOBHBIE TIOJIOKEHHS COBPEMEHHOM (PU3MKO-XMMHUYECKON TEOPUH PaCTBOPOB?

10. HazoBuTE OCHOBHBIE CITIOCOOBI BRIPAKCHHsI KOHIIEHTPAIIMU pacTBOpPoB. Kak cBs3aHBI MEXIy COOOU ATH
BEJINYUHBI?

11. Kakyto poJib UTpaeT 0cMOC B KUBBIX cucTeMax? [IpuBenure mpumepsl.

12. Kak u3MeHHTCS TeMmIlepaTypa 3aMep3aHHsl pacTBOpa Caxaposbl, €ClIM B HEro J00aBUTH: a) BOXY, O)
MoueBuHY? [laiiTe KpaTKue NOsSCHEHUS.

13. Kak wu3MeHsATCS 3HAYCHUS HM30TOHUYECKOro Kod(p¢uIMeHTa Xjopuaa HaTpus U KoddduuueHta
aKTUBHOCTH MOHA HATpHsl MpH pa30aBICHUU BOAHOTO PACTBOPA, COACPIKAILIETO XJIOPUA HATpHs? 3HAYCHUS
M30TOHUYECKOTO KO3(h(DUITMEHTa HEKOTOPBIX 3JIEKTPOIUTOB MPH pa3z0aBICHUN BOJHOTO PACTBOPA CTPEMSTCS
K: a) 2; 0) 3; B) 4. [IpuBeauTe mo 1Ba mpuMepa KakJI0ro TUTIA JEKTPOIHUTOB.

14. CopmynupyiiTe OCHOBHBIC MOJIOKEHHUS TEOPUU dleKTponuTHdeckoil auccormaru (TOJ). aiite
OMpEEICHUS KUCIIOT, OCHOBAaHUM, coliet ¢ mo3uuuu TI/I.

15. OObscHUTE, TOYEMYy pacTBOpbI cJaOBIX OJEKTPOJIUTOB XapaKTEPU3YIOT BEIMYMHOM CTENCHH
JMCCOIMAIINK, @ PACTBOPBI CHMIIBHBIX 3JIEKTPOJIMTOB - "KaxyIiencs" crenenpio auccouuanuu? OObscHUTE,
[oYEMY KaXKyIlasicsl CTENEHb MOHU3ALMU XJIOPOBOAOPOAA YMEHBIIAETCS C YBEIUUEHUEM KOHLIEHTPALUH.

Tema 2. BBeieHre B XMMHIO 3JIEMEHTOB, MX IPUMEHEHNE U MeINKO-0M010THYecKoe 3HAUYeHue.
KovmnuiekcHble coennHennsi. Ucnoyib30BaHue KOMILJIEKCOB METAJIIOB B MeauInHe. PU3NKO-XUMHS
NMOBEPXHOCTHBIX AIBJICHUH M JUCTIEPCHBIX CHCTeM B QyHKIIHOHUPOBAHUY KUBBIX CHCTEM
(YK-8)
Jlexknus.
.HGKI_[I/I}I-BI/ByaHI/ISaI_[I/ISI. KOMHJIGKCHBIC COCINHCHUA. I/ICHOHB30BaHI/Ie KOMIIJICKCOB MCTAJIJIOB B MCIUIINHEC

Komiiekcubie coenuaenus.Peaknuy 3amerenus auragnos. KoHcTaHTa HECTOMKOCTH KOMIIJIEKCHOT'O MOHA.
KonkypeHnus 3a quranj Win 3a KOMIUIEKCOOOpa3oBaTeib: M30JIMPOBAHHOE M COBMEIICHHOE PaBHOBECHUS
3aMeleHuss JurapaoB. OOmas KOHCTaHTa COBMEIIEHHOTO paBHOBECHS 3aMEIIEHUS JIMTaHOB.
OU3NKO-XUMHUYECKHE TPUHLIUIIBI TPAHCTIOPTa KUCIOPOAa TeMOnIoOMHOM. MeTaio-1uraiHblii roMeocTas
M TOpPUYMHBL €r0 HapylleHus. TepMOOUHAMHYECKHE TMPUHIMUIBI  XelaToTepanuu. MexaHu3m
UTOTOKCUYECKOTO JIEHCTBUSI COEIMHEHUN TUIATUHBL DJIEKTPOAHBIE MPOLECCHl, UX MEAUKO-ONOIOTHYECKOe
3HAYE€HHE U TIPUMEHEHHUE B MPAKTUYECKOW MEAUIINHE.

Jlexuus-Busyanuzanus. BBegeHne B XMMMIO 3JI€MEHTOB, WX INPUMEHEHHE U MEAUKO-OMOJIOTHYECKOoe
3HA4YEeHUE

BBenenne B XHMMHIO 3JIEMEHTOB, WX IpPUMEHEHHE M MeIUKOo-Ouonorunyeckoe 3HadeHue. [lonsTue
OMOT€HHOCTH XUMUYECKUX JIEMEHTOB.

XuMusi OMOT€HHBIX AJIEMEHTOB S- OJIOKa.

XuMust OMOTEHHBIX AIIEMEHTOB p- O0Ka.

XuMmusi OMOTeHHBIX AJIeMeHTOB d- GroKa.

OKHCIUTENEHO-BOCCTAHOBUTENBHBIE (PENOKC) peakmuu. MeXaHu3M BO3HUKHOBEHHUS JIIEKTPOJHOTO U
penokc-noreHuanoB.  YpaBHeHus Hepncra-Ilerepca. CpaBHuUTEnbHass Ccwia  OKUCIMTENEH U
BOCCTaHOBHTEICH. [TporHo3upoBaHue HATIPaBICHUS PEIOKC-TIPOIIECCOB o BeJTMYUHAM
PEIOKC-TIOTEHITHAIIOB.

Jlexnus-Busyanuzanus. OU3NKO-XUMHUS TOBEPXHOCTHBIX SIBJICHUN B ()YHKITHOHUPOBAHUH YKUBBIX CHCTEM
AncopOLMOHHBIE paBHOBECHsS] M MpOLIECCHl Ha MOABIKHBIX TIpaHunax pasgena ¢as. [loBepxHocTHas
sHeprus [ mb6ca u moBepxHOCTHOE HaTsDKeHHE. Ancopomus. YpaBHenue ['m66ca. [ToBepXHOCTHO-aKTHBHBIC
U TOBEPXHOCTHO-HEAKTUBHBIE BelIeCTBAa. VI3MeHEHHEe NMOBEPXHOCTHOM AKTUBHOCTH B TOMOJIOTHUYECKHUX
psanax (mpaBuio Tpay6e). M3orepma amcopOumm. OpueHTaIuss MOJEKYJI B TOBEPXHOCTHOM CJIOE H
CTpyKTypa OuomeMOpaH.
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AJncopOIMIOHHBIE PAaBHOBECHsSI Ha HEMOABMKHBIX TpaHHUIax pasaena (as3. dusmueckas amcopOus u
xeMocopOrus. AcopOIyst Ta30B Ha TBEPABIX Tenax. AncopOuus U3 pacTBOpoB. YpaBHeHue JleHrmropa.
3aBUCUMOCTD BEIHYMHBI aACOPOLMU OT paznuvHbIX (hakTopoB. [IpaBuIO BBIpaBHUBAHUS MOJSIPHOCTEH.
NzbuparenpHast ancopOuus. 3HaueHWE aACOPOLMOHHBIX MPOLECCOB Ui  YKH3HENCATEIHHOCTH.
OU3NKO-XUMHUYECKIE OCHOBBI aJICOPOIIMOHHON Tepamuu, TreMOocopOlry, TPUMEHEHUS B MEIUIHE
HMOHUTOB.

Jlexuus-Buzyanuzanus. OU3NKO-XUMHUSI TUCIIEPCHBIX CUCTEM B (PYHKIIMOHUPOBAHUH JKUBBIX CUCTEM
Knaccudukanus aucrnepcHbix cucteM. Kinaccudukaiys IUCIEPCHBIX CUCTEM 0 CTETICHH JUCTIEPCHOCTH;
10 arperaTHOMY COCTOSIHUIO (Da3; MO CHIIe MEKMOJIEKYISIPHOTO B3aUMOJICHCTBUS MEXy TUCIIEPCHOM (azoit
U JTUCIIEPCUOHHOM cpenoi. [Ipupona KOmIouIHOTO COCTOSHUSL.

[Tonydenue u cBolicTBa AucnepcHbIX cucTeM. [lonydenune cycneH3uil, SMyiIbChid, KOJUIOUIHBIX PAaCTBOPOB.
Huanuz, snexTpoauanus, yasrpadunsrpanus. OU3NKO-XUMHUUYECKHE MPUHLIUIBI (QYHKIIMOHUPOBAHUS
HNCKYCCTBEHHOW TOYKHA. MONEKYISIpHO-KMHETUYECKNE CBOMCTBA  KOJUJIOMIHO-AMCHEPCHBIX  CHUCTEM:
OpoyHOBckoe JBUkeHHE, Ju(pdy3us, OCMOTUYECKOE JaBJIEHUE, CEJAMMEHTAlMOHHOE paBHOBECHE.
DNEeKTPOKUHETUYECKUE CBOMCTBA: AMEKTpodope3 U 3IIEKTPOOCMOC; MOTEHIHUAN TEYEHUS MU MOTEHIUA
cequMeHTauuu. CTpOE€HUE IBOMHOTO 3JIEKTPUYECKOTO CJIOS. DJNEKTPOKMHETHYECKUM MOTEHIHAT U €ro
3aBUCHUMOCTD OT Pa3IMYHBIX (PaKTOPOB.

YeroitunBocTh  nucnepcHbiX  cucteM. CelMMEHTAallMOHHAs, arperaTMBHasi W KOHACHCAIMOHHAs
YCTOMYUBOCTh JIMO30JIel. DakToOphl, BIMSIOMIME HA YyCTOMUYMBOCTH JiMo3oien. Koarymamus. Ilopor
KOAryJsiliuM U ero ompexaenenue, npaswio [ynsne-I'apau, senenue npuBbikaHus. B3auMHas koaryssius.
Komnounneie ITAB; 6uonorndyecku Baxkubie Kojutounnbie [TAB (Mbuta, 1€TEpreHTHI, KETIHBIE KUCITOTHI).
Munennoobpa3oBanue B pactBopax  I[TAB. OnpeneneHre  KPUTHYECKOM  KOHIIEHTpallUH
MULEI000pa3oBanus. JINTOCOMBI.

CuryanuoHHbI€ 3a/1a4H:

1. Onpenenuth 3HaYeHUE BENIMUYMHBI ancopOumu mpu 15 °C myis BOMHOTO pacTBOpa HM30BaJICPUAHOBOMN
KHCJIOTBI, €cli KoHneHTpanus udmensiercs ¢ 0,25 no 0,0312 momnw/a, a mOBepXHOCTHOE HaTshkeHHe ¢ 35,0
no 57,5 mH/m.

2. Paccuuraiite BenmuuuHy ancopOuuM OCH30WHOW KHCIOTHI AaKTHMBUPOBAaHHBIM YIJIEM, €CJIH €e
KOHIIEHTpa1us B pactBope paBHa 0,006 mons/a, a n = 0,4, a Igk = 0,53.

3. PaccuuTaiiTe MOBEpXHOCTHYIO aKTUBHOCTh MPOMMOHOBON KUCIIOTHI, €CJIM €€ KOHLICHTPALIMS U3MEHSETCS
¢ 0,25 monw/n 10 0,0625 Monb/11, 2 MTOBEPXHOCTHOE HaTsKeHuE ¢ 64,5 no 67,7 MmH/m.

4. OmnpenenuTh BenwuuHy aacopOruu nemaproHoBoit kuciaotet C8H17COOH c¢ ee comepkanuem B
pactBope 50 Mr/m, eciM NMOBEPXHOCTHOE HATXKEHHE HccienyeMoro pactBopa pasHo 57,0 10-3H/m, a
MOBEPXHOCTHOE HAaTsXKeHHE Bozbl — 74,22 MH/M.

5. Beruucnure ancopOuMio MacisSHOM KHCIOTHI Ha MOBEPXHOCTH pasfelia pacTBOpa C BO3AYXOM IpH
koH1eHTparuu 0,1 kMoap/M3, ecii MOBEpXHOCTHOE HATsKEHUE BOABI paBHO 75,49 MH/M, a moBepxHOCTHOE
HaTsHKCHHUE pacTBOpa KUCIOTHI TIPH TOH ke TeMriepaTtype paBHo 58,6 MH/m .

6. Onpenenure BenumuuHy aacopounu kucaorel C8H17COOH Ha moBepXHOCTH BOJHOTO pacTtBopa mpu 10
0C, ecin MaccoBass nona kuciorsl B pactBope 0,005%. IloBepXHOCTHOE HATSKEHHE YUCTOM BOIBI U
pacTBopa Mpu 3TOW TeMIieparype paBHbI cOOTBETCTBEHHO 74,22 - 10-3 u 57,0 - 10-3 Ix/m2.

7. UeMmy paBHO MOBEPXHOCTHOE HATSKEHHE BOJHOTIO PACTBOpPAa aMMJIOBOTO CIIUPTA, €CIU YHCIO Karelb
3TOTO PacTBOPA, BHITEKAIOIIETO U3 CTAlarMOMETPa, paBHO 72, a yncio kanenb Boasl — 60?7 [ToBepxHOCTHOE
HaTshxeHue Bojwl pu 293 K paBHo72,8 - 10 -3 J[)x/M2 (TUIOTHOCTH pacTBOpa MPUHSATH paBHOU 1 T/cM3).

8. IlpuBenutre npumepsl KC, SBASIOMIUXCS HEINEKTPOIUTAMHU; COJIIMH, B COCTaB KOTOPBIX BXOAMUT
KOMIIJICKCHBIN aHUOH, KOMILIEKCHBIM KaTHOH.

JlaboparopHbie padoThbI.
JlabGopaTopHasi padora. CBoiicTBa OydepHbIX pacTBOPOB

Peaktussbi: 0,1 M u 0,01 M coasinass kucaora; 0,1 M pacTBOpbI YKCYCHOH KHCJOTBI, THAPOKCHIA
HATpHs, aeTaTa HATPHS; pacTBOp xyuopuaa Harpus 0,9 %; pacTBop JlakMonaa B 3TaHoJIe.

Oo0opynoBanue: Ha0Op NPOOHMPOK B INTATHBE; MNHIETKH €MKOCTHIO 1 MJI; KameJlbHHIbI C
pacTBopamu.

OTuer 0 paborte



Omnbrt 1. IIpuroroBinenne 0y(epHbIX pACTBOPOB ¢ Pa3IH4YHbIM 3Ha4YeHneM pH.

1.1. Paccunraiite 06b€MbI HCXOAHBIX PACTBOPOB ISl MPUTOTOBIICHUS OydepHBIX cmeceir oobemom 10 M ¢
cootHomenreM KoHnentpanuii CH3COONa u CH3COOH: B mpobupke Ne 1 - 1:9, B mpoOupke Ne 2 - 1:1, B
npobupke Ne 3 - 9:1.

1.2. OObeMBbl PacTBOPOB YKCYCHOW KHUCIIOTHI M aleraTra HaTpus OTMEPUTh B MPOOUPKU C TOMOUIBIO
MUMETKH; COAECPKUMOE MPOOHPOK THIATEIBHO MTEPEMEIIATh.

1.3. IIpuroroButs ceputo Oy(pepHBIX PaCTBOPOB C TEM K€ COOTHOIICHHEM KOHLIEHTPAIUI COJM U KHCIIOTHI,
HO C MEHBUICH CyMMapHOHl KOHIEHTpamueidl KOMIOHEHTOB. Jlns 3Toro mumeTkoi oroOpars mo 1 mi
MIPUTOTOBIIEHHBIX PaHEE PACTBOPOB M K KaXKJIOMY J00aBUTh 8 MJI AUCTHILIMPOBaHHOU Bozbl. Conmep:kumoe
nepememniarh (B mpodupkax Ne 1 w4, Ne 2 u 5, Ne 3 u 6 HaXoAsITCsI paCTBOPHI C OJJUHAKOBBIM COOTHOIICHUEM
KOHIIEHTPAIM COMM M KUCJIOTHI, HO PacTBOPBl B mpobupkax Ne 4 - 6 aBIAIOTCS pa30aBICHHBIMU I10
CpaBHEHHIO C TAaKOBBIMHU B poOupkax Ne 1 - 3.)

1.4. Bo Bce mpoOupku 100aBUTH 0 2 KaIUTH pacTBOpa JIAKMOUA, COACPKUMOE MPOOUPOK repeMemniaTs. Ha
6erom (oHE CpaBHUTH OKPACKY PACTBOPOB.

1.5. Pe3ynbraTsl HaOMIOAEHUN U PACUETOB BHECTH B TAOIHILY:

. - _ U=et ovideproro pacTEopa nocae
Ne nmpooupru | C(CH:COONa).C{CH3:COOH) pH HOOABIIEHI TAKMOHAA
1 1:9
2 11
3 9-1
4 19
5 11
6 9-1

OnpIT 2. U3yyeHnne BIAMSIHUA HEOOJbIINX KOJIMYECTB CHJIbHBIX KMCJOT M OCHOBAHMI HA MOKa3aTe/b
pH Oydepnoro pacrsopa.

2.1. B npobupkax Ne 1, 2 mpurotoButh no 10 mu 6ydepHOro pactBopa ¢ COOTHOIIEHHEM KOHLIEHTPAIHA
areraTa HaTpUs U YKCYCHOM KUCIOTHI 2:3, MpelBapUTEIbHO PACCYUTAHHBIE 00BEMBI PACTBOPOB OTMEPHTH C
MIOMOIIBIO TTUITETOK.

2.2. B mpo6upku Ne 3 u 4 orobpanu nunerkoit o 10 mn ¢usnonoruueckoro pactsopa (0,9 % pactsopa
XJIOpHUIa HaTpus).

2.3. Ko Bcem pacTBOopaM 100aBUTH MO 5 Kameilb pacTBOpa JIAKMOHIA U COAEPKUMOE TIPOOUPOK TMepEeMeIaTh.

2.4. B mpobupku Nel u 3 no6aButs no 5 xanens 0,1 M pactBopa ruapokcuaa Hatpusi, B Ne 2 u 4 - mo 5
kanenb 0,1 M consiHolM kucnoThl. Bee pacTBOpHI epemeniarh.

Pesynbrarsl HaOMOACHUI BHECTH B TAOIUILY

Ileet pacteOpa
mocie JobaBIeHHE _
Ne mocae ) - | mocae gobarmenna
S Pacteop . MAKMOHIA H 3 -
qobaBIcHHA JaKMOHIA H 5
HpooHp A Eanens 0.1 M 0 IJMHCI
IAKMOHIa Eamnets 0,
NaOH
1 bvdeprnmi
2 Bvibepnrrii
3 $uamogorHaecKHi
4 PrzHoIorHIecKH

KoHTpoJsbHbIE BOPOCHI:

1. Uto Takoe TOUKa 3KBUBAJICHTHOCTH?

2. Kakum 06pa3om MOKXHO TOYHO U3MEPUTH 00BeM pacTBopa?

3.3HaueHNe TUTPUMETPUICCKOTO aHAIIN3a B MEIUKO-OMOIOTHYECKUX UCCIICAOBAHUAX ?
4. Yto Tako€ TUTPAHT U TUTPYEMOE BEIIECTBO?

5. Kakue BelecTBa Ha3bpIBalOTCSI UHAUKATOPAMH?
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6. Uto takoe pactBop? Kakumu crnocob6aMu MOXXKHO BBIPAa3HUTh COZEp)KAaHHE PACTBOPEHHOIO BELIECTBA B
pactBope?

7. Kakue mpuponusie OydepHble cucTtemMbl Bam m3BecTHbI? ONUIINTE MEXaHU3M JCHCTBUS aMMHUAYHOM
OydepHoii cmecH.

8. Ilepeuncnute TUMBI Oy(EepHBIX paCTBOPOB (Ha3BaHUE, COCTAB).

9. [lepeuncnure dhaxTopsl, Bhustomue Ha pH OydepHoro pactropa.

10. Onumute cdepsl CylecTBOBaHUS M 007acTH MPUMEHEHUS Oy(pepHBIX cUCTeM (IPUMEHHUTENBHO JUIS
’KHMBBIX OPIaHU3MOB U MEITUIIMHBI).

11. ITpuBeaure npumep Oy(epHBIX CHCTEM KUBOTO OPraHU3Ma.

JlabopaTopHoe 3ansitue. KoMiiekcHbIe COeTUHEHUS

K xommnexkcHbiM coenuHeHusiM (KC) oTHocsATcs Bce Hambosiee yCTOMYMBBIE COEAMHEHHUS BBICIIETO
MOpsiIka, KOTOPhIE B BOJHOM pacTBOpe JMOO BOOOIIE HE pacmajaloTcs Ha COCTaBHBIC YacTH, JHOO
pacrnagaioTcs B He3HauuTenbHOUW creneHu. B 1893 r BepHep mpenmosnoxuii, 4To 000 AJIEMEHT IMocie
HACBILEHUSI CHOCOOEH MPOSIBIATH €Il U JOIMOJHUTENIBbHYIO BaJIEHTHOCTh — KoOpAuMHAIMoHHY10. I[lo
KoOpAWHAIMOHHOW Teopuu Bepaepa, B kaxaom KC pasznuyaror: KOMIUIEKCOOOpa3oBaTellb, JUTAHbI,
BHEUIHIOIO U BHYTPEHHIOIO C(ephl.

KomrmnekcooOpa3zoBatens — IEHTPaJIbHBIA aTOM BHYTPEHHEH cgepbl, BOKPYT KOTOPOTO TPYIIUPYIOTCS
HOHBI HWJIM MOJICKYJIbI, POJIb KOMHHGKCOOGP&SOB&TGHCﬁ qame BCCTO BBIIOJHAKOT MOHBI MCTAJIJIOB, PCIKE
HeﬁTpaHBHLIQ aTOMBbI UJIN aHUOHHEI.

JIuraH 6l — HOHBI WJIM MOJICKYJIbI, KOOPIMHUPYIONTUECS BOKPYT IIEHTPAILHOTO aToMa BO BHYTpEeHHEH cdepe.
JluraHgaMu MOTYT OBITh AHHOHBI:

Hal", OH-, CN-, CNS-, NO2~,CO:%, C204%,

HefiTpansHsle Moxexyvasl: H20, CO, NH3, N:H4.

KoopaunnarmonHasi éMKOCTh (IEHTAaTHOCTH) JIMTAHJIOB — YMCJIO MECT BO BHYTPEHHEH cdepe KoMIUIeKca,
3aHUMAEMBbIX KaXX/IbIM JIMTAHJIOM, /7151 OOJIBIIIMHCTBA JIMTaH0B KOOPAMHAIIMOHHAS €MKOCTh paBHA €IUHHIIC
(MOHOZIEHTATHBIE JIMTAHIBI), peXe IBYM (OMOCHTATHBIC JMTaHJbl), CYLIECTBYIOT JIMTAHIBbl C OOJbIIEiH
€MKOCTBIO (3, 4 ,6) — NONKMIEHTATHBIE JINTAHIbI.

Koopaunarmmonnoe uncio (KYU) — unciao mect Bo BHyTpeHHeH cdepe KOMIUIEKCa, KOTOPhIE MOTYT OBITh
3aHATHI JTUTAHAaMHU, KOOPAMHAIIMOHHOE YUCIIO OOBIYHO BhIIIE CTeneHn okucieHus, K4 Moxert ObITh paBHO
1,2,3,4,5,6,7,8,9, 12, vame Bcero KU = 2, 4, 6.

3aps KOMIUIEKCHOTO MOHA YHWCIIEHHO JOJDKEH OBITh paBEeH CyMMapHOMY 3apsly BHeEIIHeH cdepsl u
IIPOTUBOIIOIOKEH EMY I10 3HAKY.

[Ag(NH3):]Cl
Ag” — KoMIITeKc0o00paz0EaTeNs, KOODIHHAITHOHHOE THCIIO PABEHO 2,
NH3 — murang, MOoHOJeHTATHEI,

[Ag(NH3):]" — euvipennsas chepa,
Cl~- — enemmsas ciepa.

JlaGopaTopHasi padora. AncopOIus YKCYCHON KHCJI0ThI AKTUBUPOBAHHBIM yIJIEM

Hean paGoThi: uccaen0BaTh aCOPOIUI0 HA TPAHMLIE pa3Jesia TBEPAOe TeJ0 - KUAKOCTb, HAYYHThCS
CTPOUTH U30TEPMBI A/ICOPOIUM.

Peaktussl n obopynosanue: 0,4 H pacteop CH3COOH; 0,1 n pactBop NaOH; akTuBMpOBaHHBIMH
yrojib; ¢penosudranent, puasrpoBanabHas Oymara; 12 ko0 Ha 200 mui; Oroperka; nmunerku Ha 5, 10
20 mur; MepHbIH DaHHAP HA 100 Mut; k01661 HA 100 Mo

Ortuer 0 padore
[TpurotoBuTH B 1iecTu Kobax mo 50 Mi1 pacTBOpa yKCYCHOM KHCIOTHI Pa3HON KOHIIEHTPALIUU:
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Ne xonomt 1 2 3 4 5 6
C{CH:COOH). (04|03 |02 0.110,05] 0,01
MOIE/TT

PactBopsb! kucnotsl TUTPYIOT 0,1 H pacTBOpoM mienouu ¢ ¢peHonadTarenHom, oToupas s TUTPOBAHUS U3
MEePBBIX JIByX KOJIO (C OOJBIION KOHIIEHTPAIIMEH) TI0 5 MJT KHCIIOTBI, U3 CISAYIOMIMX ABYX KOJIO - o 10 Mt
n3 nocienaux AByx - mo 20 M (Vk). [IpoBoasaT 3 mapauieIbHBIX TUTPOBAHUS, OEPYT CpelHEe 3HAUCHUE
nomeAmnero oobemMa pacTBopa Mmeaou VII, BHIYUCISIOT KOHIIEHTpauio KUciaoThl Co B Kax10il koibde B
MMOJIB/J, 3HaueHus BenwuuH VK , Vim u Co 3aHOCAT B TaONuWIly 3amucu pesyiabTaToB B Tpady «Jlo
azIcopOoIum.

B mecTh 1pyrux cyxux mpoHyMepOBaHHBIX KOO eMKOoCThio 100 M1 HackimaioT 1o 1 T ymiis, NpUIMBAOT MO
50 My pacTBOpPOB B KOHIIEHTPALUAX, YCTAHOBJIEHHBIX THTPOBAaHHEM, KOJOBI 3aKpBIBAIOT NMPOOKaMU W
NEPUOMUECKU BCTPSAXUBAIOT B TeueHHe 20 MUH - BpeMsl, JOCTaTOYHOE IS JOCTHKEHHS aJCOPOIIMOHHOTO
paBHOBecus. [OTOBAT ellle MIECTh CyXUX NMPOHYMEPOBAHHBIX KOJIO C BOPOHKAMU U CyXHUMH CKJIaT4aThIMU
¢mibTpamu. PacTBOpbl mocne ancopOunu (QUIBTPYIOT B KOJOBI MO TEMH e HOMEpaMH, OTOpachiBas
nepBbie 3 mu ¢unbTpata. Otbuparor nunerkamMu mo 5, 10 m 20 mi pacTBopa (CM. BBIIIE) M IOCIHE
TUTPOBAHUS BBIYUCIISIOT PABHOBECHYIO KOHIIEHTpanuio Cp B MMoJb/11. O003Ha4YatoT

V's - 00BeM KHCIIOTEL, B234T0H 4714 THTPOBAHHA [IOCIE ACOPOITHH

V'z - 00neM menous, nomegmeii Ha THIPOBaHHE

KonmuecTBo asicopOMpoBaHHON KHUCIOTHI BBIYHCIISIIOT 0 (hopmyIie:
T{A) ={Cp - Cp)V/1000 apaons'T

Pe3ynprarel 3anuceIBaloT B Ta0NHILY:

Ne Jo agcopbumm [locne agcopbumn T'(A)
KOJIOEI Ve Vi Cp Vs V'm Co

[Tony4yennsie qaHHBIE OPOPMIIIOT TpadUUeCKH, OTKIIAIbIBast O ocH abcuucc 3HaueHus: Cp B MMOJIB/MJI, 110
ocu opauHar 3Ha4eHus ['(A) B MMOJIB/T.

VYpaBuenue agcopOun OpeiHanmxa JorapuGMupyroT:
lgl=lgK +nlgCy

U cTpoAat rpaduk (puc. 31) mys BerarcieHus 3HadeHnid K v n (sMmupruyeckre KOHCTAHTHI):
lgK=0A; n=tgo=BC/AB; n=1

BriBon:

KonTpoabHbIie BOpochI:

1. K xakoMy THITY OTHOCHUTCS aJIcOpOIIUs YKCYCHOM KUCIOTHI AKTUBUPOBAHHBIM yTJIEM?
2. ChopmynupyiiTe mpaBUIo ypaBHUBAHUS HOIspHOCTEH Pebunnepa.

3. 3anummute ypaBHeHus DpeiHmmuxa u Jlenrmioopa. B kakux koopauHaTax CTpoST Tpaduk s
ompeeneHus KOHCTaHThl DpeifHixa u mapaMeTpa n B ypaBHeHHH aacopoumu dperinginxa?

4. Ot xakux (aKTOpPOB 3aBUCHUT BEJIMYMHA a7CcOPOIUN?
5. KakoBsI (hu3HKO-XMMHUYECKHE OCHOBBI aJICOPOIIMOHHON Tepanun?
JlabGopaTopHasi padora. Onpenesenue nopora koaryjasiuuu 304 Fe(OH)3
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Ilens pa0GoTbl: HM3Y4YHUTH SIBJICHHME KOAryJdsilMH, HAYYHMTbCH ONIpeAe]sATb MOPOr KOaryJsiiuu
rUAPO(OOHBIX 30/1el, HAYYUTHCH ONpeAeasiTh JJIEKTPOJUT ¢ HauOOJIbIIeH KoaryJupyromen
CIIOCOOHOCTBIO.

PeakTusbi:
OHCTH/UIHpOEaHHAA Boga; 2 Yo-mei pacteop FeCls; 0,01 u pacteop K2504; pacteops!

snextpomuTo: 0 01w KCl, 001 a K2804 0,01 aKa[Fe(CN)s]. 0.01 a BaC 12, 0,01 u AICIz

Oo6opynosanue: crakaH Ha 200 mi1; 10 npoHyMepoBaHHBIX NPOOMPOK; MEPHBIH HUJIMHAP HA 10 mu;
3J1eKTPOIIMTKA.

OTuer 0 paborte
OmnpiT 1. OnpenesieHue NOpora KoAryJasiiMu cyJjb(aroM KaJus.

100 MJ1 AUCTHITUPOBAHHOM BOJIBI HArPETh 10 KUTIEHUA. B Kumsimyo Boay mo KarmisiMm gpo6asisitor 10 mur 2
%-HOro pacTBopa
FeCls

. [Tomyunnu KOMIOUIHBIA PACTBOP MHTEHCUBHOTO KPACHO-KOPUYHEBOT'O IIBETA!
FeCls + 3H20<Fe(OH): + 3HCI

[ToBepXHOCTHBIE MOJIEKYIIbI arperara
Fe(OH)a
BCTYHAlOT B XuMuueckoe B3aumoneiicraue ¢ HCl:
Fe(OH): + HC1 «= FeOCl + 2H:20.

Monekynst FeOCl, moaseprasch aucconuaiy, 00pa3yoT HOHbBI
FeO"u Cl.
ITo mpaBuity IleckoBa — @asinca

FeOCle— FeD™ + CI".
(Fe(OH)3)m + nFeO™ + nCl- — {[Fe(OH)3]unFeO™(n - x)CI-}xCl-.

[TonydeHHsIil THAPO30Ib
Fe(OH):

pa3iuth 1o 10 M1 B AT HyMEPOBaHHBIX POOUPOK. B 1-10 mpoOupKy npuinTh npu nomouu nunetku 1,0
M 0,011 pacTBopa
K2504

- DIIEKTPOJIUTA - KOATYJISHTA. B Kakayro mocienyronryo mpoOoupKy npuinBaioT Ha 0,5 Mi1 anekTponura
Oosbliie, YeM B MPEbIAYIIYIO, IPUYEM TOcie J100aBICHUS pacTBOpa COMM MPOOUPKY BCTPSIXUBAIOT 0
PaBHOMEpHOTO TepeMelINBaHus cMecH. [IpuOaBisisi SMEeKTPONUT, HAOIIONAIOT, OT KaKOro KOJIMYecTBa
KOAryJIsIiHTa IOSABUTCS YCTOMYMBOE IIOMYTHEHUE U YEpPE3 HEKOTOPOE BPEMs - Koaryasauus. MUHUMaIbHbINA
00BeM OJICKTPOJIMTA 6yaeT MMOpOroM Koaryjsnuu Cnk AJIL JaHHOT'O 30JI B YCJIOBUAX OIIbITA.
OmnbIT 2. OnpeneseHne 3IEKTPOTUTA ¢ HAN0OJIbIIEH KOATYJIHPYIOLIe CIOCOOHOCTHIO.

B 5 mpo6upox Hamuts o 10 mut 3011 Fe(OH)3 u B kakayro 106aBuiu 1mo 3 Ml pacTBOPOB JIEKTPOIUTOB
(KCl, K:504, EKi[Fe(CN)s]. BaClz, AlCla).

Yepe3z 20 — 30 muHyT mociie J00aBIIEHHUS SIIEKTPOJIUTOB COAEPKUMOE MPOOHPOK paccMaTpuBalOT U
OTMEYalOT T€ MPOOMPKH, IJe MPOU30LUIA sIBHAs Koarymsius. Pe3ynbrarel HaOMIOACHUN 3alKCBHIBAIOT B
Tabnuiy. Hannume nim oTCyTCTBUE KOATYISIIIMKA OTMETUIIM 3HAKOM «+» HITH «-)»

3MEKTPOIHT KCl1 K2504 Ki[Fe(CN)s] | BaClz AlCls

KOarVIAITHA

PaccuuTars Koaryaupyrouyo ciocOOHOCTh EKTPOIUTOB 1o npasuiy Hlynbua-Iapau.
KoHTpoJsbHBIE BOPOCHI:
1. Yto Ha3bIBaeTCs rpaHuIel pazaena ¢as?
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2. 1o xkakoMy MIPU3HAKY KJIACCU(PHUIMPYIOT IpaHuUIlbl pazaena ¢a3? [IpuBenute npuMepsl.
3. Kakue (hakTopsl BIUAIOT Ha BEJIMYMHY TTOBEPXHOCTHOTO HATSHKEHUS KUIKOCTEH ?
4. Kakyro 3aBUCUMOCTb BBIPAKAET U30TEPMA NOBEPXHOCTHOI'O HATSHKEHUA?

5. Tlouemy amcopOuus sSBIsSETCS CaMOTPOU3BOIBHBIM TporieccoM? Kak 3KcCTieprUMEHTaNbHO ONPEAEIIeTCs
BEJIMYMHA aacopOluu W3 pacTBopa Ha TBepaoM ancopbente? IlpuBenute ypaBHeHHE IS pacyeTa
BEJIMUMHBI aJICOPOIIMH U3 pacTBOpa.

6. UTo Takoe cTeneHb AUCIEPCHOCTUH?

7. Kak knmaccuumupyroTcest TUCIepCHbIE CUCTEMBI 110 pa3Mepy YacTHI] TUCTIEPCHOH (ha3bl?

8. Kak kmaccupuuupyroTcst AUCHEpCHBbIE CHUCTEMBI 110 arperaTHOMy COCTOSIHUIO IHCIIEPCHOM (as3bl U
IHCTIEpCUOHHOM cpenbl? [IpuBennTe npuMepsl MeIUKO-ONOIOTHYECKOTO MPOdUIIs.

9. O0OBsicHUTE, TOYEMY OCMOTHYECKOE JaBJICHHE KOJUIOMIHBIX PACTBOPOB MEHSETCS BO BpEMEHH?

10. Kakue »neKTpOKMHETUYECKHUE SIBJICHUS HAONIONAIOTCS MPU MEXAaHUUYECKOM MEpPEMEIICHUU: a) YaCTHI]
IUCTepcHOM (a3bl OTHOCHTEIBHO JUCIEPCHOHHOW cpenabl; 0) IUCHEPCHOHHOW Cpelbl OTHOCHUTENBHO
YaCTHI IUCTICPCHOM (a3bi?

11. TlpuBemute npUMEpHl MPAKTUYECKOTO HCIOIB30BAHUS JJIEKTpodopesa, MOTCHIMAIa TEUCHUs U
MOTEHI[MaNa CEeIUMEHTAIINH.

12. Kakumu cBoiicTBaMH JIOJDKEH 00JIaaTh OCaJOK, YTOOBI €ro MOXHO ObLTO menTu3upoBarh? KakoBbl
BHEILIHUE MPU3HAKKU nenTtu3anuun? Kakue ocaiku He NeNTU3UPYIOTCS?

JlaGopaTtopHoe 3ansiTue. Pemienne cMTyanMmoOHHBIX 32124

1. Onpenennre BeJUYUHY aACOPOIHMU KUCTOTHI

C:z:H17COOH

Ha MOBEpXHOCTH BojxHoro pactBopa npu 10 OC, ecnm maccoBas nons kuciaotel B pactBope 0,005%.
[ToBepxXHOCTHOE HATSKEHHE YUCTON BOJIBI M pacTBOpPA MPU ITOU TEMIEpaType paBHbI COOTBETCTBEHHO

74,22 - 107 u 57,0 - 107 Tl

Pewenue:
1. ns pacu€ra aacopOmuu [' Ha TOBEPXHOCTH PacTBOpPA BOCTIOIb3yeMcCsl ypaBHeHHEM [ mOOca:

Ae € o1-g3 €
I'=-— =_ =4 =

AC RT  €3—C; RT

B ypaBuenun ['m06ca BenmuumHa C2 03HauaeT MOJIIpHYIO KOHIIEHTparuio KucioTel, C1 = 0 (uucras Boja).
2. Cuurtasi, 4T0 IIOTHOCTh Pa30aBIEHHOTO PacTBOpa KUCIOTHI OKOJIO 1 T/mit (T.e. Takas ke, KaKk U BOJIbI),
UCHOJb3ys 0% KUCIOTHI, HaxoauM, 4to B 100 M pactBopa cogepxutcs 0,005 r kucnotel. MonsipHas macca
KHCJIOTHI paBHa 158 r/MoJIb, M03TOMY MOJISIpHAs! KOHIIGHTpAlUs pacTBOpa Oyaer:

_ o Mepes _ 0os 4 ,
Cu= Mrscn Vours 1581 3.16 - 10 * mome/m

3. B ypaBaenue ['u66ca noacrasisieM HEOOXOIUMBIE TaHHBIE:

570103 7422 107%  316-107%

3.16- 10-*— o 8.314-283

T=-

=7.3 - 10 mome/nt?

2. JDKCIepUMEHTAJIBHO YCTAHOBJIEHO, YTO MaKCHMMajbHas BeJuuuHa agcopoumu ITAB (M = 60
I/MOJIb) HEKOTOPBIM a1COPOEHTOM COCTABJSACT

50 - 10° mMomeT.
Bemuuna K pasna 0,06 monp/n. Kakas macca (B rpaMmax) BeliecTBa ajcopOupoBaiach AByMsl FpaMMaMu
JTAHHOTO aJIcOpOeHTa U3 pacTBOpa, €CIIM paBHOBecHas1 KoHIeHTpanwus [IAB crana pasna 0,1 monb/n?
Pemenne:
1. PaccunteiBaem Benuuuny aacopobuuu [TAB mo ypaBHeruto JIsnrMiopa:

C
T=ru:m

I'=50-10-

3 01

F—= 5. 103 .
0.06+01 3,125 - 10~ (momsT)

2. KonndecTBO acOpOUPOBAHHOTO BEIIECTBA HA aIcCOpOSHTE Maccoii 2 r OyAeT B 2 pasza OombIie:
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nmag =3.125 - 10 moneT - 2r=6.25 - 10 Moms

3. Macca agcopOupoBaHHOTO BellecTBa OyJeT paBHa:
mmag=17M=625-102-60=0375r

JlaGopaTopHoe 3aHsiTue. PelieHue CUTYallMOHHBIX 3a/1a4
1. Konnouanslit pactBop (Tuapo3ois) noayumnu npu cMemmBanuu 10 ma 0,01 M pactBopa
NazAsQy

u 20 mu 0,013 M pactBopa
AgNOs.

1. Hanmumre ypaBHEHUE pEaKIUU U OTIPEEITUTE, KAKOW U3 MPOAYKTOB PEaKIMKi 00pa3yeT THAPO30Jib.
2. PaccuuTaiite, kakoe U3 HCXOMHBIX BEIIECTB —

Na3AsO4 uma — AgNO3

B35ITO B U30BITKE.
3. Hanmmure dhopmyity MUTIEIITBI 00pa30BaBIIETOCS 30151, YKAKHUTE 3apsi]] KOJUIOUTHOW YaCTHIIBI (TPAHYJIBI).
Pemenne:

1. Na3AsO4 + 3AgNO3 = AgzAsOy~ + 3NaNO3 rugposzons obpazyver AgiAsOy,

T. K. TIJIOXO PacTBOPSETCS B BOJIC.
2. PaccuuThiBaeM, Kako€ W3 HCXOIHBIX BEIICCTB B3ATO B HM30BITKE, JJIS 3TOI0 HAXOAUM YHCIIO MOJb
SKBUBAJICHTOB Ka)KJIOTO U3 MCXOAHBIX BEIIECTB: N3K(B -Ba) =

V- CM fjs:g=

rae V — o6bsem pactBopa, J1; CM — MoJIsipHasi KOHIIEHTPALUs, MOJIb/ I,

fspz — GHCII0 SKEHBANCHTHOCTH EBemecTBa. s (NaiAs0s) =3, fim (AgNO3) =1
nsx (Na:AsQs) =10-107 -0,01-3 = 3-10~* moms
nax (AgNO3) = 20-10-% .0,013-1 = 2,6-10~* moms

B m208ITRe B3gT NaiAsOs

fm[Agi AsO4 In AsO4*73(n — x)Na™ }*~ 3xNa*

[Torenmmanonpenemnstonumu noHamu (IION) seasitoTcst
AsQ4 -,

T. K. OHU B3SIThI B U30BITKE. 3apsi]] KOJJIOUTHOM YaCTHUIIBI — OTPULATEIbHBIMN.
2. PaccuuTaiiTe MOPOru KOATyJISIIIUH JIEKTPOJIUTOB JJIs1 30JI1
As253,
ecnu auis koarymsnuu 20 M 3omst TpeOyercs 2,4 vt 0,5 M pactBopa NaCl, wnm 0,8 ma 0,036 M pactBopa
MgCI2, unu 0,2 ma 0,01 M pactBopa AlICI3. VkaxkuTe 3HaK 3apsaa KOJUTOMTHON YaCTHIIBI.
Pewenue:
[Topor xoarynsiiuu snektponuta Crik paccuutaeM 1o ¢popmyiie

4
C a1—Ta V3.1—Tn|

C .. =

K l‘IIII!I:L'IH + l"lr:l.'.ll—'l'ﬂ.l_
Cu (NaCl) = %:mﬂ?.ﬁmm,;n =536 aomE/T:
Cm (MgCla)= %&UUIBEMGJ&'F 1.38 apgoms/m;
0.2-0.01

Cm (AlCl2)= ——=9.9 -10°mome/n = 0,099 aons/m.
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3HaK 3apsja KOJUIOMAHOM YacTUIBl 30J1s1 — OTPHULATENbHBINA, T. K. C YBEJIMYEHHMEM 3apsja KaThoHa
WIEKTPOJIUTA IIOPOT KOATYJIALMY YMEHBIIAETCH.

JlabopatopHoe 3ansitue. KOHTpPOIbHBIN cpe3
1. Ilopor koaryJsiiuM OTPHUIATEIbHO 3apPS’KEHHOT0 THAPO30Js MeTAJIMYECKOro 30J10Ta IOJ
neiicteueM NaCl paBen
3,9-102.

C nomompto mpaBwia Ilynbre-I'apaun paccuvTaiiTe MOPOTH KOATYJALMHU, BBI3BIBAEMOM CIEAYIOIIUMH
AIIEKTPOJIUTAMMU:

K2504, MgClz2, MgSO04, FeClz, Fe(S04)3.
Pemenne:

Koarymsmuio oTpuIaTtenbHO 3apsHDKEHHOTO THMAPO30Js 30JI0Ta BBI3BIBAIOT NMPOTUBOMOHBI, T. €. KaTHOHBI
anekTponuToB. CornnacHo npasuiy llynena-I'apau mopor koarynmsiuu oOpaTHO MPONOPIMOHANICH 3apsiLy
npotuBoroHa B mectoil crenenu. st NaCl (3apsn Na = +1) mopor koaryisiui coCTaBIseT

3,9-102moms/n; K2504 — mpotueomon K¥, mopor koarvmammm ToT ke 3,9-10°4/1% =

3,910 mome/m. MgCl: m MgS04 — mpotaeomor Mg, mopor paeem 3.9-1024/2% = 6,0-10
moms/1; FeCls u Fex(S04): — mpoturonon Fe'™, mopor paren 3.9-10%/3% = 535-107 moms/n
2. K 60 ma pacTBopa yKCYCHOH KHMCJOTHI ¢ KOHUeHTpaumuei pacrBopa 0,15 mouab/a nodasuwiu 3 r
aacopoenta u B30oaraau. Ilocie mocTukeHusi paBHoBecusi mpody pacrBopa o0bémom 10 M

OTTUTPOBAJIM PACTBOPOM THAPOKCHIA HATpusi ¢ KoHueHTpamueir 0,05 mouan/in. Ha turpoBanue
3arpauyedo 20 mJ TuTpanTa. PaccuuraiiTe BeJJMUNHY aACOPOIUN YKCYCHOH KHMCJIOTHI.

Pemenne
1. Haiiném paBHOBECHYIO KOHIIEHTPALUsl PACTBOPA YKCYCHOM KUCIIOTHI IO PE3y/bTaTaM TUTPOBAHUS:

C(NaOH)-ViNaDH)
V(CH3COOH)

Cpasx(CH3COOH) =
Cpass( CH3COOH) = 222 = 0,1 moms/n

2 PaccuMTEIEAeM BeIHYHHY aJCOPOIHH VECVCHOH KHCIOTEL I0 dopMyIIe:

T(CH:COOH) = 25220 —(Cyey — Cpamn) Vaer/m = (0,15-0.1 )-0.6 = 0,001
Manropé

T'(CH:COOH) = 0,001

3. lucnepcHasi cucteMa ¢ ra3oo0pa3Hoii JUCIIEPCHOHHOI cpenoii:
a) me’a

0) cycnieH3us

B) OMYJIbCHUS

r) a3p030J1b

4. TloHuwkeHWe CTelmeHH [HMCIHEPCHOCTH 30/1ed, NpPHUBOAsIIEee K IOTepe CeANMEHTALNOHHOM
YCTOMYMBOCTH H Pa3pyLICHUI0 30JIed C BbLIeJCHHEM AUCIEepPCHON ¢a3pl B BHAE O0CAAKA WIH
(arokynsTa (pHIXJI0ro XJIONBEBUIHOIO Arperara) Ha3aBaercs:

a) 3aCTy/JHCBaHUE

0) KoarepBarys

B) KOATYJISIIUSA

r) reneo0pa3oBaHUe

5. Koaryasimus ruapo3ods kese3a(Ill) oobemom 10 Mur HacTynuia npu 100aBjIeHUN K HEMY pacTBopa
cyabdara Harpusa oobemom 2 Mia ¢ C(Na2S04) = 0,00125 mouan/i1. Beluuciaure KoaryJaupyoiyro
CIOCOOHOCTDH YJIEKTPOJINTA:

a) 0,000208 monb/a

0) 4,8 1/MMoOJIb
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B) 0,00041 momnw/n

r) 2,43 n/Mmmonb

6. K 60 ma pacTtBopa yKCyCHOH KHCJIOTHI ¢ KOHUeHTpamueii pacrBopa 0,1 moab/a nodaBuwam 3 r
agcopOenta u B30oaTanu. Ilocne nocTmkeHuss paBHoBecusi mMpody pacrtBopa o0bémom 10 ma
OTTMTPOBAJIM PAacTBOPOM T'HAPOKCHIA HaTpusi ¢ KoHueHrpamueid 0,05 moaw/n. Ha TturpoBanme
3aTpadeHo 15 mu TuTpanTa. PaccunraiiTe BeTHYNHY agcOpOLMH YKCYCHON KHCIOTHI:

a) 0,033 momb/n

0) 0,005 moab/T

B) 0,75 monw/T

r) 2,43 MMOJIB/T

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
1. BblyunTh KOHCIIEKTHI JIEKLUH IO TEME.
2. TlogrotoBuTthcs K 1a00paTOpHOM paboTte. 3anoJHUTE Ja00PATOPHBINA KYPHAIT: OMUCATh X0/ BBITTOTHEHUS
paboThl, ypaBHeHHs peakuuil. OTBETUTh NMHUCBMEHHO Ha KOHTPOJbHBIE BOMpoOchl. [locne BbIMOTHEHUS
nabopaTopHO pabOThl BHECTH B J1a0OpaTOPHBIA JKypHall HAONIONEHUS W BBIBOABI IO TMPOBEICHHBIM
OTIBITaM.
3. U3yunTh MaTepuasbl TEMBI.
4. OTBETUTH Ha BOMPOCHI JJI1 CAMOCTOSITEILHOM MOATOTOBKH:
1. Uto Ha3pIBaeTcs rpaHulieit pasaena ¢asz?
2. [To xakomy mpu3HaKy Ki1accupUIUPyOT TpaHuIlsl pa3aena ¢a3? [lpuBeaure nmpumepsl.
3. Kakue (hakTopsl BIUAIOT Ha BEJIMYMHY TTOBEPXHOCTHOTO HATSHKEHUS KUIKOCTEH ?
4. Kakyro 3aBUCMMOCTb BBIPAKAET U30TEPMA NOBEPXHOCTHOI'O HATSHKEHUA?

5. Tloyemy amcopOuus sSBISETCS CaMOTPOU3BOILHBIM TporieccoM? Kak 3KcTiepuMEHTaNbHO ONPEAeIsIeTCs
BEJIMYMHA aacopOluu W3 pacTBopa Ha TBepaoMm ancopbente? IlpuBenute ypaBHeHHE UId pacyeTa
BEJIMUMHBI aJICOPOIIMH U3 pacTBOpa.

6. Ompenenuth BenuuuHy ancopOuuu nenapronoBoil kuciaotet C8H17COOH c¢ ee comepkanuem B
pactBope 50 Mr/J, eciiu MOBEPXHOCTHOE HATSKEHUE UCCIIEAYEMOTO PacTBOpa paBHO

57.0-10°H/
, @ TIOBEPXHOCTHOE HaTsHKEHUE BOIBI — 74,22 MH/Mm.
7. Paccunraiite BenuuuHy ajacopouuu dpenona npu 20
iC

, €cIIi KoHIIeHTparus usMensiercs ¢ 0,0625 mons/a 1o 0,0156 Momnw/1, a MOBEpXHOCTHOE HaTsKEeHUE ¢ 43,3
10

Hin
o 53,2-10

“Him

8. OmnpenenuTh 3HaYCHNUE BEIMUUHBI afcopOuu mpu 15
’C
JUIS. BOMTHOTO PacTBOpa aleToHa, coleprKaliero 29 r/i aneToHa, eciu MOBEPXHOCTHOE HATSHKEHUE pacTBOpa
59,4.10
“Him

, @ TOBEPXHOCTHOE HaTsHKEHUE BOAbI paBHO 73,49 MH/Mm.

9. Bpluucnure ancopOLMIO MacC/ISHONM KHUCIOTHI Ha MOBEPXHOCTH pasfelia pacTBOpa C BO3AYXOM IpH
koH1eHTparuu 0,1 kMoiap/M3, ecii MOBEpXHOCTHOE HATsKEHUE BOABI paBHO 75,49 MH/M, a moBepxHOCTHOE
HaTsHKCHHUE pacTBOpa KUCIOTHI TIPH TOH ke TeMriepatype paBHo 58,6 MH/m .

10. PaccunTaiiTe MOBEPXHOCTHYIO aKTUBHOCTh U30MACIISTHOM KUCIIOTHI, €CJIM €€ KOHIEHTPAIUs U3-MEHSIETCS
¢ 0,25 monw/n 1o 0,125 Monw/1, a moBepXHOCTHOE HaTshkeHue ¢ 47,3 no 54,3 mH/m.
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11. YTo Takoe cTeneHb JUCIEPCHOCTH?
12. Kak knaccuunupyroTcs TUCIIEPCHBIE CUCTEMBI IO pa3Mepy YaCTHIL TUCTIEPCHOM (a3bi?

13. Kak knaccuuuupyroTrcs AUCHEPCHBIE CHCTEMBI 10 arperaTHoMy COCTOSIHUIO IUCHEepCHOM (as3bl H
IHCTIEpCUOHHOM cpenbl? [IpuBennTe npuMepsl MeIUKO-ONOIOTHYECKOTO MPOdUIIs.

14. O6bsicHUTE, TOYEMY OCMOTHUYECKOE AABJICHUE KOJJIOUIHBIX PACTBOPOB MEHSETCS BO BpEMEHU?

15. IlpuBenute npumepsl KC, SBASIOMMXCS HEAIEKTPOJIUTAMHU; COJSIMH, B COCTaB KOTOPBIX BXOJUT
KOMIUIEKCHBIA aHUOH, KOMITJIEKCHBIN KaTHOH.

16. CoBMeleHHbIE pAaBHOBECHUSI U KOHKYPHUPYIOIIHNE MPOIECChl pa3HbIX THUIIOB, MPOTEKAIOIINE B OpraHu3Me
B HOpME, MPU MATOJOTUHU U NMPU KOPPEKIIMU MATOJIOTHYECKUX COCTOSTHHM.

17. NuepTHBIC U TaOWIIBHBIC KOMIICKCHI.

18. OcTeoTponHOCTh MeTaJIOB. Peakuuu, jnexamue B OCHOBE OOpa30BaHHS KOHKPEMEHTOB: YpPAaToB,
oKcajaroB, kapOoHaToB. [IpuMeHeHne XJI0puaa Kalablus U cyiab(ara MarHusi B KaueCTBE aHTUI0TOB.

4. [TonroToBUTHCS K MMCEMEHHOM KOHTPOJILHOUW paboTe ¢ AIeMEHTaMU TeCTHPOBAHUS/KOHTPOIBHBIN Cpe3.

Tema 3. Kinaccupukauuss 1 HOMEHKJIATypa opranuyeckux coennnennii. Usomepusi. Mexanuszmsl
peakuuii B opranudeckoii xummnu. Tunsl peaknuii B opranudeckoi xumuu. KucjioTHo-ocHOBHBbIE
CBONCTBa
(YK-8)

Jleknus.
Jlexuus-Buzyanuzauua. Kiaccuduxanuss U HOMEHKIATypa OHMOJOTMYECKH BaXXHBIX OPraHUYECKUX
coequHeHnil. CTpoOe€HUE OPraHUYECKUX COCIUHECHHI
Knaccudukanuss v HOMEHK/IaTypa OHMOJOTMYECKH Ba)XKHBIX OpraHudeckux coeauHeHuil. CrpoeHue
OpraHMYeCcKuX coenuHeHn. M3omMepuss OpraHnyecKux COequHEeHN. MeXxaHn3Mbl peakiuii B OpraHn4eCcKon
XUMUHU.
Jlexuus-Buzyanu3zanus. TUIBI peakiuil B opraHu4eckoil XuMuu. KrciioTHO-0CHOBHBIE CBOMCTBA
[Tonu- u rerepodyHKIIMOHATBLHOCTh KaK OJUH M3 XapaKTEPHBIX NMPU3HAKOB OPraHUYECKHUX COEIUHEHUI,
YYacTBYIOIIMX B MPOLECCAX KU3HEAEITEIBHOCTH U HUCIOIb3yEMbIX B KAaYECTBE JICKAPCTBEHHBIX BEIIECTB.
Tunel peakiuii B OpraHn4eckoi XTuMuu .KucioTHO-0CHOBHBIE CBOMCTBA OPTaHUYECKUX COCTMHEHUH.
OcobennocTtu XUMHYECKOIO MOBEICHUS MOJIHU- " reTepopyHKIIMOHATBEHBIX COCTUHECHUH:
KHUCJIOTHO-OCHOBHBIE CBOMCTBa (amM(ONUTHI), IMKIM3AIMUSA M XelarooOpazoBaHue. BzammHOe BiIMSIHUE
(GyHKLIMOHATIBHBIX TPYIII.

JlaGopaTopHbie padoThbI.
JlabopaTopHas padora. U3yyeHne XuMn4eCKHX CBOMCTB rerepopyHKIMOHAIBHBIX COeIMHEeHUIT
Heanb padoThI: H3YYMTh KHCJIOTHO-OCHOBHbIE U xeJaToodpasyime cBoOiicTBa
rerepoyHKIUMOHAIbHBIX COeIMHEHMIA.
PeakTuBBI: cAJMULMIOBAsT KHCJI0TA, AUETHWJICAJUIIMJIOBAA KHCJI0TA, BUHHAsE KHUCJA0TA, 5 %-HbIi
pacTBOp ruapoxkcuaa kaaus, 10 %-Hplii pacTBOp rHAPOKCHIA HATPHUS, S %-HbIil pacTBOp cyab(dara
Me/H; HACBILIEHHBIN pacTBOpP riApoKap0oOHaTa HATpHs, OpOMHAas BOAA, S %-HbIi pacTBOp (peHoua; 1
%-Hblii pacTBOp xyopuaa xkeiaesa (III); mosounas kuciaora.
OO6opynoBaHHe: MTATUB ¢ MPOOUPKAMH, CITUPTOBKA, TPOOUPKOJEPIKATEh, CITUYKH.
OTuer 0 paborte
Omnpit 1. IosyyeHue coJieid BUHHOM KUCJIOTHI.
Omnpit 1.1. B npooupky nomemarwt 0,5 ma 15 %-Horo pacTtBopa BuHHOI kucaoTsl 1 0,5 ma 5 %-Horo
pacTBopa rHIPOKCUIA KAJTHUSA, MHTEHCHBHO BCTPAXMBAIOT.
HaoOaronenns: (yka3atb NPU3HAKHM NPOTEKAHHMS PeaKIUM: MOSIBJIECHHE OCAKa, ero uBeT U ¢gopmy;
BblJIeJICHHE Ta3a; pa3orpeB NpoOMPKHU; U3MEHEHHE OKPACKH PACTBOPOB; MOSIBJIEHHE XapPaKTEPHOIo
3amnaxa).
Harnmmure ypaBHEHHE peakuuu.
OmnbiT 1.2. K nmoayyennomy B ombiTe 1.1 pactBopy ¢ ocaakom aodaBwiam 10% - HbIl pacTBOp
THAPOKCHAA HATPHSA A0 IOJHOI0 pacTBOpeHHsi ocaaka. OOpa3oBaBmIMIC PacTBOpP ABOMHOM
KAJMi-HATPHEBOI COJIM BHHHOI KHCJIOThI (CErHEeTOBOM COJIM) MCIOJIbL3YIOT /1ajiee B onbITe 2.



Habmronenus: (yka3aTh NpU3HAKU MPOTEKAHUS PEAKIUK: MOSIBICHHE 0Ca/IKa, €ro 1BET U (hopMy; BbIIEICHUE
rasa; pa3orpeB NpoOUpPKH; U3MEHEHHE OKPACKU PACTBOPOB; MOSBICHNUE XapaKTEPHOTO 3a1axa).

Harnmmure ypaBHEHHE peakLUU.

OmnpIT 2. O0pa3oBaHMe XeJIATHBIX KOMILJIEKCOB.

OmnbiT 2.1. B npo0upKy nOMemIalOT HECKOJBKO Kamelb 5 %-HOro pacrsopa cyiabdara Meau,
A00aBJISAIOT PACTBOP TI'MAPOKCHIA HATPUS /10 BbINajgeHHs roayboro ocaaka. K oOpa3oBaBmemycs
ocaaky ruapokcuaa meau (II) 100aBasIOT pacTBOP CerHeTOBOM COJIM, NMOJY4eHHOM B om.1.2.

Habmionenus: (yka3aTb NpU3HAKK MPOTEKAHUS PEaKLMU: MOSBICHUE 0CAJIKa, €ro IBET U (popMy; BbIIEICHHE
rasza; pa3orpeB MpoOUpPKH; U3MEHEHHE OKPACKU PACTBOPOB; MOSABIECHUE XapaKTEPHOTO 3araxa).

Hanummure ypaBHeHHs peakiui
OngbiT 3. CBolicTBa CATHIMJIOBONM U ALETHICAJIUIUIOBOH KHCJIOT.

OnpiT 3.1. Ha npeaMeTHoe CTEKJIO MOMEINAT HECKOJIbKO KPUCTAJLIOB CAJMIIWIOBON KHUCJIOTHI U
A00aBJISIOT OIHY KAIJII0 HACHIIIIEHHOT0 PACTBOPa rHAPOKApPOOHATA HATPHUSI.

Habnionenus: (yka3aTb NpU3HAKK MPOTEKAHUS PEaKLMU: MOSBICHUE 0CAJIKa, €ro IBET U (popMy; BbIIEICHHE
ras3a; pa3orpeB MpoOUpPKH; U3MEHEHHE OKPACKU PaCTBOPOB; MOSBIECHUE XapaKTEPHOTO 3araxa).

OmnpiT 3.2. B cyxyw npodupky momemawt 0,5 r caJuuuioBOid KHUCJIOTHI M OCTOPOKHO HATPeBaIOT
HUKHIOK0 YaCTh MPOOMPKH.

Habnionenus: (yka3aTb NpU3HAKK MPOTEKAHUS PEaKLMU: MOSBIEHUE 0CAJIKa, €ro IBET U (popMy; BbIIEICHHE
ras3a; pa3orpeB MpoOUpPKH; U3MEHEHHE OKPACKU PACTBOPOB; MOSBIECHUE XapaKTEPHOTO 3araxa).

HanmmmTe paBHeHHE peakIyy.
OmnbIT 3.3.0npeneenne peHOJIBLHOr0 GparMeHTa B MOJIEKyJIe CAJTUINI0BON KHCIOTHI.

B omny mnpoOupky mnomemaror 0,5 T CaaUIIMIOBONM KHCIOTBI, B JPYTYI0 TakKoe J>X€ KOJUYECTBO
aleTUICATUIIMIIOBON KUCIIOTHI, B K&XKIyI0 MPOOUPKY 100aBUTH 1O 1 MII BOJBI, XOPOIIO BCTPAXHYTh. [loce
BCTPSXHUBAHMSI B KQXKAYIO MPOOUPKY 100aBUTH | - 2 Karumm OpOMHOM BOJIBI.

Habmronenus: (yka3aTh MpU3HAKU MPOTEKAHUS PEaKIUK: MMOSIBICHHE 0Ca/IKa, €ro LBET U (hopMy; BbIIEICHUE
rasza; pa3orpeB MpoOUPKH; H3MEHEHHE OKPACKH PACTBOPOB; MOSBICHUE XapaKTEPHOTO 3araxa).

Harnmmure ypaBHEHHE peakLUU.

OnpIT 3.4. 'vapon3 aneTuJicaJuuuJI0BOH KMCJIOTHI.

B onny mpoOupky MOMECTUTh HECKOJIBKO KPHUCTAJUIMKOB CAJUIMJIOBOM KHCIOTBI, B JIPYTYIO TaKoe XKe
KOJIMYECTBO AlETHJICATMIIMIOBOM KHUCIIOTHI, B KXKAYI0 NMPOOHPKY n00aBuTh mo 0,5 M BOIBI, XOPOIIO
BCTPAXHYTh. [locie BCTpAXUBaHUS B KaXIyI0 POOHPKy nobaBmiu xmopun xenesa (I11), ormeuaror okpacky
pacTBopa B KaKJ0i MpoOupKe, MOCiIe Yero HarpeBaoT MPOOUPKH 0 KUTICHHUS.

Habmronenus: (yka3aTh NpU3HAKU MPOTEKAHUS PEaKIUK: MOSIBICHHE 0Ca/IKa, ero 1BET U (hopMy; BbIIEICHUE
ra3a; pa3orpeB MpoOUPKH; N3MEHEHHE OKPACKH PACTBOPOB; MOSIBIICHUE XapAKTEPHOTO 3araxa.

Harnmmure ypaBHEHHE peakLUU.

OnpIT 4. KayecTBeHHAs1 peakUs a-THAPOKCUKUCIIOT ¢ XJopuaoMm xesesa (I1I).

B npo6upky nomemator 0,5 mi 5 %-Horo pactBopa ¢enona u godasnsior 1...2 kamm 1 %-Horo pactBopa
xnmopuzaa xenesa (III). OTmeuaror M3MeHEHHE OKpackKH pacTBOpa. 3areM J00aBISAIOT K OKpPAIICHHOMY
pacTtBopy | — 2 Karm MOJIOUHOM KHCIIOTBHI.

Habmronenus: (yka3aTb NpU3HAKK MPOTEKAHUS PEaKLUU: MOSBIECHUE 0CAJIKa, €ro IBET U (popMy; BbIIEICHHE
rasza; pa3orpeB MpoOUpPKH; U3MEHEHHE OKPACKU PaCTBOPOB; MOSABIECHUE XapaKTEPHOTO 3araxa).

Hanummure ypaBHEHHS peakiui.

Konmponvnvie 6onpochwi:

1. Yro Takoe MeTaI0-IATragIHbIi roMeocTas?

2. Hammummre cTpykTypHBIC (DOPMYIBI IIPEMApaTOB, UCTIOIB3YEMbIX B XEIaTOTEePAITHH:
1) rexcaxmopormatuHar(1V) kamus

2) uuc-puxnopoauammuniuiatusa (11)

3. Harmumure cTpykTypHyo ¢hopMylly KOMITIEKCa YHUTOJA ¢ KaThoHoM kaamus (1)

4. OOpazyeT 1M CcaluIUIOBas KUCJIOTAa OKPAIICHHBI KOMIUIEKC C KAaTHOHOM kene3a? A OeH3oiHas
kuciora? OTBET MOSICHUTE.
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5. Hamumute (opMynsl CanMIUIOBONM KHUCIOTHI M €€ MPOU3BOAHBIX: ACHMUPHHA, METUJICAIHIINAIIATA,
M-aMUHO CAJIULIMIIOBOM KUCIIOTBI. YKAXUTE UX MEIULIMHCKOE 3HAYEHHE.

6. Hamummre dopmynbl cyab(paHUIOBOM KHUCIOTHI U €€ NpPOM3BOAHBIX: Cynb(aHmnamMuaa, anbOynuna,
cynbhuaAnHA. YKaXHUTE X MEIUIIMHCKOE 3HaUCHHE.

7. Hanmmure ¢hopMymnbl 1 METUITMHCKOE 3HAYCHUE TapaleTaMolia, aHecTe3nHa, HOBOKAMHA.

8. B Xxemarorepanuu A BBIBEACHHA KATHOHOB MEOW M3 OpraHu3Ma HCIOJNb3YETCsS NEeHUIWILIAMUH.
Hanummre ¢popmyity ero XenaTHOro KOMIUIEKCa ¢ KATHOHOM MEIH.

JlaGopaTopHoe 3aHsiTue. PelieHue CUTYallMOHHBIX 32/1a4

1. IIponyKThl paclieruleHnsl [NIMKOI€Ha B MbILIIAX — MMPOBUHOrPaaHAs U MoJjlouHas kuciora. Hanummumre
ux (opMynbl M Ha3zBaHUS MO MeXIyHapoAHON HOMeHKIarype. HamummuTe s KaxIol KHCIOTHI
CTPYKTypHBIE (OPMYINIBI U HA3BAaHUS BCEX BO3MOXKHBIX CTPYKTYPHBIX U MPOCTPAHCTBEHHBIX HM30MEPOB U
rOMOJIOTOB, UMEIOIUX Ha 2 aToMma yriepona OosbIie.

2. B xakoMm M3 Ha3BaHMU JOMyIIeHA OIMMOKA: 2-TUAPOKcHOyTaHanb, 1-merunOyraH; 1-okco-2- OyTaHOI;

3-runpokcu-2-0yTaHoH;, 2-meTwinOyTaH; 2,3-Oyranauon; 2,2-ITUMeTUIOyTaH; 2,3- nuMeTWIOyTaH.

Hanmmmmre ¢popmyny 3Toro coenuHenus (CoeIMHEHN) U JaiiTe MpaBUIIbHOE Ha3BaHUE.

3. OtBewaroT JW  TOpaBWIaM  COBPEMEHHOW  MEXIYHAPOAHOM  HOMEHKJIATypbl  Ha3BaHMS:
«2-MeTuI-4-0yTaHo», «2-METUI-3-3THIOYTaH», «3-METUIOyTaH»?

a) Ha3BaHME JJaHO MPABUIIBHO; 0) HENPaBWJILHO PACIIOJIOKEHBI COCTABHbBIC YaCTH Ha3BaHUS;
B) HEMIPaBUJILHO BBIOpaHa HyMepalys; I') HeTpaBWJIbHO BbIOpaHa IJ1aBHAs IIETIb.
Ecau Bel cuntaere, 4To Ha3BaHUE 1aHO HEBEPHO, COCTABBTE NPABUIIBHOE HAa3BaHUE.

4. Hamummre ¢dopmyiny g-aMHMHOMACIISIHOM KHUCIIOTBI, BBIMOJHSIONIEH B HAIIEeM OpraHu3Me poilb
Heilpomennatopa. Hanummre Gopmyny ONTHYECKHM aKTHMBHOTO M30Mepa 3TOro coeauHeHus. M3o0pasute
(bopMyITBl IBYX SHAHTHOMEPOB 3TOTO M30Mepa; Ha30BUTE UX 1o D, L-HoMeHkartype.

JlaGopaTopHoe 3ansitue. KOHTPOILHBIN cpe3

1. Tlpoanamm3upyiite CTpOEHHE CIEOYIOIIMX COEAMHCHUU: OyTaHOBass KHUCJIOTA; I[IEHTAHAJb,
2-meTnn0OyTaHanb. Pacmonoxure 3T COeAMHEHUS B PSIJI TIO0 YBEIHUEHUIO TEMIIEPATyPhl KUIICHUS.

2-MeTH/I0yTaHAIb MEHTAHAJIb OyTaHOBasi KHCJI0TA

2. BeiOepute Te npu3HaKU, KOTOPBIE JIeXkKaT B OCHOBE KJIaCCU(PUKALMU OPraHUYECKUX COCTUHEHUN:
a) CTpPOeHMe YIVIePOAHOI Lenmu; 0) npucyrcrBue QyHKIMOHAJIbHBIX I'PYIIII;

B) KOJINYECTBO aTOMOB yIJIEPOJa B MOJIEKYIIE; I') KOJIMYECTBO aTOMOB BOJIOPOJIA B MOJIEKYJIE.
3. Cpenu npuBEAEHHBIX HIDKE COSIMHEHUN BBIOEpUTE TO, GOpPMYJIa KOTOPOTO IPUBEIEHA HEBEPHO:

0 §) HoC —CH —CH:—CH:  5) CH; —C =C—CH:

a) CH: — ‘fH —CH—C H:Cl _éH:

CH

L

4. Coenunaenus OyTaHaiab ¥ OyTaHOH MPEACTABISIIOT COOOM:

a) U30MEPHI TI0 CTPOSHUIO YIIIEPOAHOM 1enH; 0) U30Mephl Mo (QYHKIIMOHATHHON TPYIIIE;

B) TEOMETPUYECKUE HM30MEPBI,  T') SHAHTUOMEDHI; 1) U30MEPHI MO TOJOKEHUIO (PYHKIIMOHATBHON
rpymIbl?

5. Tlpoananm3upyiiTe CTpoeHHE CIEAYIOIMX COSAMHEHUMN: OyTaHOBas KHUCJIOTa;, |-TIEHTAHOII,
2-meTtuin-2-0yTaHoin. PacnosokuTe 3TH COEAMHEHUS B P 110 YBETUUYCHUIO TEMIIEPaTyphbl KUTIEHHUS.
2-MmeTuJI-2-0yTaHos 1-meHTaHo1 OyTaHOBasi KMCJIOTA

6. BeibepuTte npaBuiibHOE ONpeIeTICHUE H30MEPOB:

a) COeIMHEHUs1, UMEIOIINE Pa3IMYHbIM KaYeCTBEHHBIN COCTAB U PA3IMYHOE CTPOCHHUE;

0) coenmMHEHNs, UMEIOIINE PA3IUYHBIA KOJTMYECTBEHHBIN COCTaB U Pa3INYHOE CTPOCHUE;

B) COCIMHEHHUsI, UMEIIIHEe OJUHAKOBBIN KaueCTBEHHbIH U KOJIWYECTBEHHBIN COCTaB, HO pa3jIH4YHOE
CTpoeHMue;

I') COCIWHEHHs, MMEIOIINE OJMHAKOBBIA KAUYeCTBEHHBIM W KOJMYECTBCHHBIM COCTaB M OIMHAKOBOE
CTPOCHHE.

7. OTBeuaeT v MpaBUJIaM MEKTyHapOAHOW HOMEHKIIATYPhl Ha3BaHUE «2-MeTHII-4-0yTaHOI»:
a) Ha3BaHHE J]AHO MPaBWIbHO; 0) HEMPABUIBLHO PACHOI0KEHBI COCTAaBHBIC YaCTH HAa3BaHUS;
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B) HENIPABWJILHO BbIOPAHA HyMepalMs; I') HeNPaAaBUJIBHO BbIOPaHa IVIaBHAasI Lielb.
8. Cpeau mpuUBEAEHHBIX HUXKE COETUHEHNH BBIOEpUTE TO, OpMysIa KOTOPOTO MPUBEIEHA HEBEPHO:

e

§) CH; —CHz —CHa —ciH
CH=C —CH, —CH;s B) CH; =CH: —CH: —Br

9. Coenunenust OyTaHOBasi KUCJIOTAa U METUIIOBBIN 3(pHp MPOMaHOBOW KUCIIOTHI MPEACTABIISIIOT COOON:

a) HW30MEpHl 1O CTPOCHMIO YyIIEponHOoW menu;  0) u3oMepsl MO (YHKIMOHAJIBHOM Tpymme; B)
reOMETPHUYECKUE U30MEPHI; T') SHAHTUOMEPHI; 1) U30MEPHI 1O MOJIOKEHHUIO (PYHKIIMOHAIBHOW TPYIIIHI?

10. Boibepute npaBuiIbHOE ONpeieTieHUE aHA0O0IH3Ma:

a) CHHTe3 CJOXKHBIX MOJEKYJ1 H3 0oJjiee TNPOCTHIX, B pe3yjbTarTe KOTOPOI0 OCYIIEeCTBJsSIeTCS
o0pa3oBaHMe U OOHOBJIEHHE CTPYKTYPHBIX 3J1eMEHTOB KMBOT0 OPraHU3Ma;

0) COBOKYITHOCTh BCEX XUMUYECKHUX PEaKIIMi B KJIETKaX, TKAHAX M OpraHax pacTeHHUN U )KUBOTHBIX;

B) pEaKklMM pacriaja BEUIECTB, MMO-NaJa0IIMX B OPTaHU3M C MUIIEH, MPOTEKAIOLUeE C BblIe/Ie-HUEM SHEPTUH;
I') XAMAYECKHUE PEaKIIUU, TPOTEKAIOIINE C YJaCTHEM crieln(praecKux 6eIKoB — (PepMEHTOB.

JlabopaTopHoe 3ansiTue. PelieHue CMTYallMOHHBIX 33/1a4

1. a-AMHHOKHUCIIOTBI, OTHOCSIIUECS K Pa3HbIM CTEPEOXMMHUYECKUM pslaM, pa3jinyaroTcs mo BKycy. Tak,
D-mytamuHOBass (2-aMMHONIEHTaHIMOBAs) KUCIOTa O€3BKycHa, a e SHAHTHOMEpP HMeEeT BKyC Msca.
[TosTromy L-mmyTaMMHOBYIO KHCIIOTY, MOJYyYaeMylO THAPOJIM30M KICHKOBUHBI MIICHUIIBI, MPUMEHSIOT B
BUJE HATPUEBOM COJNM B KaueCTBE BKYCOBOMl [100aBKM K TMHUIIEBBIM KOHIIEHTparaMm. M3o0pasure
CTPYKTYpHBbIE (POPMYJIbI ITUX YIHAHTHOMEPOB.

2. Hanummre ¢GopmMyny u Ha3BaHHME TPETUYHOTO CIHUPTA, COAEPXKAIIETro 5 atoMoB yriepoaa. Hamummre
(dbopMysbl U Ha3BaHUA TPEX CTPYKTYPHBIX MU30MEPOB 3TOTO COEIWHEHUS: MO CTPOSHUIO YIIIEPOAHOMN LENnH,
M0 TOJIOKEHUIO (YHKIIMOHAJIBHOW TpyNmbl M MO (GYHKIMOHAIBHOM Tpymme. SIBiseTcs M HCXOAHOE
COoeMHEHHE ONTHYECKH akTUBHBIM? Ecnu na, To Hanmumute GopMysbl ABYX €ro SHAHTUOMEPOB; Ha30BUTE
ux no D, L-nomenknarype. Eciau HeT, 00bsICHUTE, TOYEMY.

3. Tlpoananu3upyiTe CTpOEHHE CIEAYIONIUX COCAMHCHHI: TEeHTaHaIb, 2-METHWIOyTaHab, OyTaHOBas
KHCJIOTa; |-meHTaHon; 2-meTwi-2-OyTaHoi. PacmonokuTe 3TH COEIMHEHHMsT B P 10 YBEIWYEHUIO
TeMrnepatypsl kutnieHus. [losicauTe cBoit BBIOOD.

JlabopaTopHoe 3ansiTue. PellieHne CHTYallMOHHBIX 32/1a4
1. Tlpoanamu3upyiiTe CTpOCHHE CIEAYIOINX COCIWHCHWH: TEHTaH;, TeKcaH; METWIOyTaH; IIPOIIaH;
JUMeTHIponaH. Pacronoxure ux B psij Mo yBeJIMUEHUIO TeMIepaTypsl kunenusd. [loscHure cBoii BEIOOD.
2. B opranusme npoTeKaeT peakius:
CH:-CH(NH:2)-COOH — CH:>=CH-COOH + NHz

K kakomy Kkiiaccy 1o U3MEHEHHIO YKCiia YaCTHI] B X0/l PEaKIMU U MO YaCTHBIM MPU3HAKAM MOYKHO OTHECTH
ATy peakiuio?

3. B moue 6osbHOTO (heHUIKETOHYpHUEH 0OHapy)eHbI (eHnIananud — 6 Mmois/1 (Hopma 0,01 MMoIb/T) 1
ero MetabonuT — GEeHUIMUPOBUHOTPATHAS KHCIIoTa — 4,9 MMonb/1 (B HOpMe OTCYTCTBYeT). Kakast peakimst
MPUBOAMT K MpEBpalleHUI0 (peHnIanannia B (GeHUIMUPOBUHOTPAIHYIO KUCIIOTY, €CIM U3BECTHO, YTO B HEM
MPUHUMAET y4acTHe 2-0KcoleHTaHanoBas kuciaora? Kakas aMruHOKHCIOTa 00pa3yeTcsl B peakiuu Hapsay ¢
(heHUITTUPOBUHOTPATHON KMCIIOTOM?

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. BbIyuuTbh KOHCIIEKTHI JIEKIUH 110 TEME.

2. [TogroroBuUTHCS K 1a00pATOPHON paboTe. 3anOJHUTE Ja00PATOPHBIN JKYPHAII: OMU-CATh XOJ1 BHITTOJTHCHHS
paboThl, ypaBHeHUs peakiuil. OTBETUTh NMUCBMEHHO Ha KOH-TPOJIbHBIE BoOMpochl. [lociie BbIMOIHEHUS
JabopaTopHO pabOThl BHECTH B J1aO0OpAaTOPHBIA JKypHall HAONIONEHUS W BBIBOABI IO TMPOBEICHHBIM
OTIBITaM.

3. OTBETHUTH Ha BOIMPOCHI JJIsl CAMOCTOSATEIBHOM MOJTOTOBKHU:

1. Hanmmmure dopmyny usonerinuHa. HazoBute BemecTBo mo MexayHaponHoi HoMeHKIarype. Hamummre
IUIE HEeTO CTPYKTypHbIE (OPMYJbl M Ha3BaHUS TOMOJIOra, M30MEpa IO CTPOCHUIO YIJICPOJHOW IeNU U
M30Mepa MO MOJOKEHUIO (PYHKIMOHATBHOM IPYTIIbI.
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2. B cuHTe3e NpOTUBOTYOEPKYIE3HOTO JIEKAPCTBEHHOTO CpeAcTBa (PTMBA3WAa MCIIONB3YeTCS BAaHMIWH:
4-runpokcu-3- MetokcuOeHzanpaerua. Hamumure ero cTpykTypHyro ¢opmyny. Hamwummre ans Hero
CTPYKTypHBIE ()OPMYIBI U Ha3BAHUS TPEX N30MEPOB.

3. Hamummre cTpykTypHBIE (GOPMYIBI  CIEAYIONIMX  OHOJOTHYCCKH aKTUBHBIX  COCIUHCHUI:
4-3ToKcuaHuiuH ((eHeTHIUH), 2-MeTUIaMUHO- 1 - henunnpornanon (3heapuH);

2-ruapoKcH-2- (peHUIITaHOBas (MUHIAIbHAS) KHCIIOTA.

4. Menron (2-W30MPONUI-5-METHUIITUKIOTEKCAHOI) BXOAUT B cocTaB mnpemnapara «Bammmom». Ilpu
OKHCJICHUM MEHTOJa oOpa3yeTcssi MEeHTOH. HamuimuTe cxemy peakldu OKHCIEHHS MEHTOJA. YKaXKWTe, K
KakOMy KJIacCy COEAMHEHHH OTHOCHUTCA TMpPOAYKT peakuuu. Kakoe wu3 coeauHeHUN sBIsSeTCS
BOCCTAHOBUTEJIEM?

5. B MeTrabonmu3me a-aMHHOKHUCIIOT YY4acTBYEeT TOMOCEPHUH (2-aMUHO-4-THAPOKCUOYTaHOBAsI KUCIOTAa) U €r0
nakToH. Hanmmmre ypaBHeHHe 00pa3oBaHHs JTaKTOHA TOMOCEPHHA.

Hanumure cxemy peakuumii KHCIOTHOTO THAPOJIM3a aHecTe3MHa W HoBokanHa. K Kkakomy kiaccy
MIPOU3BOAHBIX KAPOOHOBBIX KHUCIOT OHU OTHOCSTCS?

7. a-I'uaAPOKCUKUCIIOTHI MOJYyYaloT MPU JEUCTBUUA BOJHBIM PACTBOPOM IIIEJIOYHU Ha

a- TaJoreHoKapOOHOBble KUCIOTHL. CHHTE3UpPYHTE MOJIOUHYIO (2-TUAPOKCUIPONAHOBYIO) KHUCIOTY U3
COOTBETCTBYIOIIEH TaJOreHKapOOHOBOW KHCJIOTHL. KakoB mexaHu3m peakuuu? SBiaseTcs TU MOJIOYHAS
KHMCIIOTa ONITUYECKH aKTUBHBIM coefuHenneM? Ecnu na, n3obpasure ob6a sHaHTHOMEDA.

8. MOXXHO JIM OTHECTH JIMMOHHYIO KHUCJIOTY K MONMU(YHKIMOHAIBHBIM coequHeHusM? Kakoe komuuecTBo
BeliecTBa (MOJIb) ATaHONA HEOOXOJUMO BBECTH B PEAKIIMIO, YTOOBI MOJYYUTh MOJHBIM STHIIOBBIA 3Hp
JUMOHHOM kucnotsl? IIpuBeauTe COOTBETCTBYIOIIEE YPABHEHUE PEAKIIUH.

9. .HGKapCTBeHHOG Cp€aACTBO ME3AaTOH NMECT CUCTEMATUUCCKOC HA3BAHHUC

1-(3-rugpokcudennn)-2-(MeTHIaMHHO )3TaHoI. M300pa3uTe CTPYKTYpHYIO (GOpMYTy 3TOTO COCTUHEHUS.
Hamumwre amst Hero CTpyKTypHBIE OPMYIIBI M Ha3BaHUS OJTHOTO U30MEpa U OTHOTO TOMOJIOTA.

10. IIpoaHanu3upyiTe CTpOEHUE CACAYIONINX COSIUHECHUI: TIEHTaHAIb;

2-MmeTmiI0yTaHalb; OyTaHOBast KUCIOTA; |-MeHTaHo; 2-MeTHII-2-0yTaHo1. Pacrionoxxure 3Tu COeIMHEHNUS B
PS TI0 YBETMUEHUIO TeMIleparypbl kunenus. [losicaure cBoii BBIOOP.

Tema 4. CTpoeHue U cBoOiicTBa OMONOJIUMEPOB. AMMHOKHCJIOTHI U 0ejiku. CTpoeHHe U CBOlicTBA
yriieBoaoB. Hykj1enHOBbIe KHCJIOTHI M MX CTPYKTYPHbIe KOMIIOHEHTHI. JInnuabl

(YK-8)
Jlekumus.
Jlekuus-pusyanuzanua. CTpoeHUE U CBOMCTBA aMHUHOKUCIIOT

Ilentuast wu  Oenku. buomormuecku  BaKHBIE  PEAKIMU  O-aMUHOKHCIOT:  JI€3aMHUHHMPOBAHUE,
THIpOKCHIUpOBaHue. Poib TMAPOKCHNPOIMHA B CTAaOWIM3AaLMU CHUPATM KOJJIareHa JEHTHHA W SMAaJH.
JlexkapOOKCHIIMPOBaHHUE (l-aMUHOKHCIIOT — ITyTh K 00pa30BaHUI0 OMOTEHHBIX aMHUHOB M OMOPETYIISTOPOB.

Jlexums-Buzyanmu3anus. [lentuasr u 6enku

[Mentunpl. KucnotHsli 1 menouyHoi ruaponu3 nentuaos. Knaccudukanms 6enxoB. CBoicTBa U (hyHKIUU.
YcraHOBIEHHE aMHUHOKMCIIOTHOTO COCTaBa C MOMOIIBIO COBPEMEHHBIX (PH3UKO-XUMHUECKUX METO/IOB.
Jlexuus-Buzyanu3zanus. YrieBoasl. Ctpoenue u GpyHKIuu

VYrieBoasl. I'omonomnucaxapuabl: (aMmiao3a, aMWIONEKTUH, IIIMKOTEH, JEKCTpaH, Leinonos3a). OO6mas
XapaKkTepUCTUKa M KiIaccupukauus nonucaxapunoB.  Onurocaxapunael.  Jlucaxapuasl: MasbTo3a,
neIo0mnos3a, JakTo3a, caxapos3a. CTpoeHMe, LUKIIO-OKCO-TayTomepus. BoccraHoBuTenbHbIE CBOMCTBa
aucaxapuzioB. [ uaponus aucaxapuaos.

ITexTrHbl. MOHOKapOOKCHIILIEIUTION03a, OTHAKPHIILIEIIII0NI03a — OCHOBA T€MOCTATHYECKHUX MEPEBSI30YHBIX
MaTepHUaoB.



Jlexums-Buzyanu3zanus. [lomucaxapuapl. Ctpoenue u GyHKIUU

['erepononucaxapuibl: THATYPOHOBAsI KUCIIOTa, XOHAPOUTHHCYIb(arhl. [emapun. [ToHATHE O CMemaHHBIX
ounornonuMepax (TTMKOTIPOTSHHBI, TIIMKOJIUIHABI U Ap.).

Jlexums-Busyanu3anus. HyknennoBbie kuciaotel. CTpoeHHe B PyHKITTH
HyxknennoBeie kucnotsl. HyknenHOBbIE OCHOBaHUS, BXOJSIIUE B COCTAB HYKJIEMHOBBIX KUCIIOT.

Hyxneozuamono- u nomudocharsr. AMD, AJID, AT®. Hykneosuanukinodocharsr (LIAMD). Mx ponb kak
MaKpOAPTHUECKUAX COCTUHEHNUN M BHYTPUKIICTOUHBIX OHOPETYIISTOPOB.

Jlexums-susyanu3zanus. Jlunuasl. Ctpoenue u GyHKIIUN
Jlununpl. CTpyKTypHblE KOMIOHEHTHl JUNHUI0B. [IpocTble M cioxHble Junuabl.CBONCTBA JIUMIHUAOB.
Crpoenne. OCHOBHBIE (DYHKITUH.

JlaboparopHbie padoThbI.
JlaGopaTopHasi padora. 3yueHune peakuuii AMMHOKHCJIOT U 0€JIKOB
Peaktusbi: 1 %-Hblil pacTBOp IuIUHA, 1 %-Hble PACTBOPHI AMYHOIO OeJIKa M HKeJIaTuHAa; S %o-HbIi
pacteop xJjopuaa xeneza (III), 5 %-ubii pacrBop cyabdpara meau (II), 10 %-HbIii pacTBOp
rugpoxkcuaa Harpusi, 10 %-Hbiii pacTtBop amerara cBuHua (II); KoHueHTpHMpoBaHHasi a30THAas
KHCJ0Ta, 1%-bl1il pacTBOpa HUHTHAPUHA B 3TUJIOBBIM CIIMPTe.
OO0opynoBanue: ITATHB ¢ NPOOMPKAMH, CIMPTOBKA, NPOOMPKOAEpPKATE/b, CIHYKH.
Ortuer 0 padore
OmnpiT 1. Peakunss aMMHOKHCJIOT ¢ XJa0puaoMm keqae3a (I1T).
K 1 mn 5 %-Horo pactBopa muiMHA 100aBUTh HECKOJBKO Kamenb 5 %-HOTo pacTBOpa XJOpHAa Keesa
(IIT). PacTBOp cierka HarpeTh J0 U3MEHEHUS OKPACKH.
Habnionenus: (yka3aTb NpU3HAaKK MPOTEKAHUS PEaKLUU: MOSBICHUE 0CAJIKa, €ro IBET U (popMy; BbIIEICHHE
rasza; pa3orpeB MpoOUpPKH; U3MEHEHHE OKPACKU PACTBOPOB; MOSBIECHUE XapaKTEPHOTO 3araxa).
Hanumure ypaBHeHUE peakiyu.
OmnbIT 2. BuyperoBasi peaknusi HAa NENTHAHYIO CBSA3b.
B ogny npoOupky moMecTuTth o 5 - 6 Kamnenab pacTBopa SMYHOTO Oelika, B APYTYI0 — 5 — 6 Kamesinb pacTBopa
xenaTuHa. B xaxnayio npoOupky n1o6aButh 5 — 6 kanensb 10 %-HOro BOAHOTO pacTBOpa TMAPOKCUAA HATPHUS
u 1 - 2 xarumm pactBopa cynabdara meau(Il). [TpoOupku BCTpSIXHYTh.
Habmronenus: (yka3aTh NpU3HAKU MPOTEKAHUS PEaKIUK: MMOSIBICHHE 0Ca/IKa, €ro 1BET U (hopMy; BbIIEICHUE
rasa; pa3orpeB NpoOUpPKH; U3MEHEHHE OKPACKU PACTBOPOB; MOSBICHNUE XapaKTEPHOTO 3araxa).
OmnbiT 3. KcanTonporenHoBasi peakuusi 0eJIKOB.
B ogny npoOupky moMecTuTh 1o 5 - 6 Kamneiab pacTBOpa SMYHOTO Oelika, B APYTYI0 — 5 - 6 Kamenb pacTBopa
XKenmatnHa. B kaxayro mpoOupky A00aBUTh 2 - 3 Kalld KOHIEHTPUPOBAHHOW a30THOM KHCJIOTHL [lpu
BCTPSAXUBAHUU MPOOUPKU OCTOPOKHO HarpeTb. OTMETUTH OKPAcKy pacTBopa M 0Opa30BaBILErocs OCajka.
O6e npoOupKU OXJIATUTH Ha BO3IyXE U OCTOPOXKHO A00aBuTh 2 - 3 karmu 10 %-Horo BogHOro pactBopa
THJIPOKCHU]IA HATPUSL.
Habnronenus: (yka3aTb NpU3HAKK MPOTEKAHUS PEaKLUU: MOSBICHUE 0CAJIKa, €ro IBET U (popMy; BbIIEICHHE
raza; pa3orpeB MpoOUpPKH; U3MEHEHHE OKPACKU PAacTBOPOB; MOSBIECHUE XapaKTEPHOTO 3araxa, pa3inyus B
pe3ynbTaTax OIbITa B OJJHOM M IPYroi MpooOupKax)
OmnbIT 4. Peaknusi Ha HAJTMYHE CEPYCOAEPKALIUX a- AMUHOKHUCJIOT (peakuusi DoJist).
B onny npobupky momectuth mo 10 kamens pacTBopa sMdHOTO Oenka, B Apyryto — 10 kamens pacTtBopa
xenatuHa. B o0e mnpoOupku npobaButh mo 20 kamenb 10 %-HOro pacTBOpa THAPOKCHAA HATPUS;
nepeMenaTh 1 HarpeTh KaXaylo U3 MpoOUpoK /10 KuneHus B TeueHue 1 - 2 muH. K monmyueHHsIM pacTBOpam
B KaXKAYI0 MpoOupKy 106aBuTh 5 Kamnenb 10 %-Horo pactBopa auerara cBuHia (1) u BHOBb IPOKUTISITUTD.
Habmionenus: (yka3aTb NpU3HAaKK MPOTEKAHUS PEaKLMU: MOSBIECHUE 0CAJIKa, €ro IBET U (popMy; BbIIEICHHE
raza; pa3orpeB MpoOUpKH; U3MEHEHHE OKPACKU PacTBOPOB; MOSBIECHUE XapaKTEPHOTO 3araxa, pa3inyus B
pe3ysbTaTax OmnbITa B OJJHOM M IPYroi MpoOHUpKax).
OmnbIT 5. HuHrnapnHoBasi peakuus
B ogny mpoOupky momectuth 1My pacTBopa ssmdHOTO O€nka, B Ipyryo — 1 mi1 pacTBopa miunuHa. B o6e
npobupku 106aBUTh 1o 1 mut 1%-ro pacTBOpa HUHTHAPUHA, IEPEMEIIaTh U HarpeTh.
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Habmronenus: (yka3aTh NpU3HAKU MPOTEKAHUS PEAKIUK: MOSIBICHHE 0Ca/IKa, €ro 1BET U (hopMy; BbIIEICHUE
rasa; pa3orpeB npoOUpKH; U3MEHEHHE OKPAaCKU PAacTBOPOB; MOSBJICHUE XapaKTEPHOTO 3amaxa, pa3jindus B
pe3yibTarax OmnbiTa B OJHOW U APYToi NpOOUpKaXx).
Koumponvuwie 6onpocwi:
1. O HaMMYUU KaKUX AaMHUHOKHUCIIOT B O€TIKaX CBHIETENBCTBYET peakius Dost?
2. Hanunre Ha3BaHUsA ABYX Iap AMUHOKHUCIIOT, MEXKIY paguKagaMy KOTOPBIX BO3MOKHBI:
a) ruApooOHBIC B3AaNMOACHCTBUS
0) HOHHBIC CBSI3U
B) BOJIOPOJIHBIE CBSI3U
T) nucyab(uIHbIE CBSA3H (OIHA Tapa).
3. Hamummure ¢opmyny mo00ro TpuUNenTuaa, KOTOPHIA MaéT MOJOKUTENbHYIO KCAaHTONPOTEHHOBYIO
peaKkLuIo.
4. Onpenenute NOCIEA0BATENIBHOCTh AMUHOKHUCIIOTHBIX OCTAaTKOB B TETPANENTH/IE, COAEPIKAIIEM aJlaHUH,
BJIMH, JIN3UH, TIPOJIMH, €CJIM U3BECTHO, YTO B PE3YJIbTAaTe pEaKIUK TeTpanenTuaa ¢ JMHUTPOPTOPOSH30I0M
U mocienyromero ruaponusa noinydeH JIH®—Banun, a npu AelcTBUM KapOOKCHUIIETITUAA3BI OTIICTUISETCS
anlaHuH. Taxke yCTaHOBJICHO, YTO JIM3UH 00pa3yeT CBsA3b ¢ BAMHOM. OTBET MOSICHUTE.
5. HazoBute peakiuu, ¢ MOMOIIBIO KOTOPBIX MOXKHO HIECHTH()ULIMPOBATH TaKU€ AMUHOKUCIIOTHI, Kak
TUPO3WH, APTUHUH, TUCTUIAUH, TPUNITO(PAH U TITUIIHH.
6. [loueMy B KIMHHUYECKOM MpaKTHUKE ISl ONpeeseHus: O0enka B OMOJIOrMYECKUX KUAKOCTAX MPUMEHSIOT
a30THYIO, @ HE CEPHYIO UJIU COJISIHYIO KHCIIOTBI?
7. YnorpeOneHue B MHILY CHIPBIX SIMII MOXKET BBI3BaTh T'MIIOBUTaMUHO3 BuTamuHa H. Suunblii Genok
aBUAVH B3aMMOJAEWUCTBYET C BUTaMHUHOM H M mIpemsTcTBYeT €ro BCAChIBAHHUIO B JKEIYIOYHO-KHILIEYHOM
Tpakre. OObSICHUTE, TOYEMY BapeHbIE fiflia TaKUM 3(PHEKTOM He 00I1aTaI0T.

JlaGoparopHasi padora. CTpoeHue 1 CBOMCTBA YIJIEBOJI0B

PeaktuBbi: 1 %-Hble pacTBOpPbl IIIOKO3bI, CAXapo3bl, JaKTO3bl, GpyKTO3bl; 10 %-HbIe pacTBOPHI
THAPOKCH/IA HATPUS U CepPHOIl KMCI0ThI; 2 Y%-HbIi pacTBop cyiabpara meau (II); peakTuns Toanenca
(aMMHMa4YHBIH pacTBOp OKcHaa cepeOpa), pacTtBop ioaga; peaktuB CenuBanoBa (0,5 % pacTBOp
pe3opuuna B 14 %-nom BogHoMm pactesope HC1); 0,5 %-HbIii pacTBOp KpaxmaJia..

OO0opynoBanue: IITATHB ¢ NPOOMPKAMH, CIINPTOBKA, NPOOHpPKOAEpKATE/Ib, CIIHYKH.

OTuert o padore.

OmnbIiT 1. MOHO- M [HCcaxapuibl KAK BOCCTAHOBUTEJIH.

Omnpit 1.1. Peakuus Tpommepa.

B npobupky nomectuts 10 kanens 1 %-Horo pactBopa miroko3bl, n106aButh 1 mi 10 %-Horo pactBopa
runpokcua Hatpus U 1 - 2 xammm pactBopa CuSO4. OcTOpoKHO HAarpeTh Haj IJIAMEHEM TOpPEKU TakK,
4TOOBI TpeNach TOJNBKO BEPXHsS YacTh pacTBOpa (HEe KUISATHUTH). Takoi e OMBIT MPOBECTH C PaCTBOPOM
caxapo3sbl, a 3aT€M C pacTBOPOM JIAKTO3BI.

Habmronenus: (yka3aTh NpU3HAKU MPOTEKAHUS PEaKIUK: MOSIBICHHE 0Ca/IKa, €ro 1BET U (hopMy; BbIIEICHUE
rasa; pazorpeB NpoOMpPKH; U3MEHEHHE OKPACKU PAaCTBOPOB; MOSBICHHE XapaKTEPHOTO 3araxa, CpaBHEHHUE
PE3yJIbTAaTOB OIBITOB).

Harnumure ypaBHeHHE peakiuy (Ha IpUMepPe TITIOKO36I).

OmnbIT 1.2. Peaknus cepedpsiHoro 3epkana (peakuus Tosuienca).

B npoOupky HanmuTh 3 MJI aMMHAYHOTO pacTBOpa okcuaa cepedpa (peakrusa TomteHca) u 106aBuTh 1,5 M
1 %-Horo pactBopa mmoko3bl. [IpoOGupky Harperh Ha BoasiHOM Oane mpu Temmeparype 70 - 80 °C,
HaOJIIOIaeTCs BBIJICIICHHE METALNTHYECKOTO cepedpa Ha CTeHKaX MpoOupkH («cepedpsHoe 3epkano»). Ecim
npoOupka ObLIa HEJOCTAaTOYHO YHMCTOW MJIM BO BpEMsl HarpeBaHMs CHJIBHO BCTpsAXHMBajach, cepedpo
BBINAJAET B BUJIE YEPHOIO OCaIKa.

[To Takoii ke METOIMKE MPOBECTH PEAKIUI0 aMMHUAYHOTO pacTBOpa okcuaa cepedpa ¢ 1%-HbIM pacTBOpoOM
(bPYKTO3BL.

HaGmronenus: (yka3aTh NpU3HAKU NPOTEKAHUs pEaKIUK: MOSIBICHUE 0Ca/IKa, €ro BET U (hopMy; BbIIEIEHUE
rasa; pa3orpeB IpoOUpKH; U3MEHEHHE OKPACKU PACTBOPOB; MOSABICHNUE XapaKTEPHOTO 3aIaxa).

Hanummre ypaBHeHHe peakuuu:



OmnbiT 2. KauecTBeHHas peaknus Ha KeTorekcosbl (peaknus Ce1uBaHOBa).

B oany npoGupky nomectuts 10 kanens 1 %-Horo pactBopa (GpyKTo3bl, B APYTyIO — CTONBKO ke 1 %-Horo
pacTBopa INIOKO3bl, 100aBUTh B 00e mpobupku no 1 mu peaktusa CennBaHoBa. OCTOPOKHO HarpeTh Haj
IUIAMEHEM TOPEIIKH.

Habmronenus: (yka3aTh NpU3HAKU MPOTEKAHUS PEAKIUK: MOSIBICHHE 0Ca/IKa, €ro 1BET U (hopMy; BbIIEICHUE
rasa; pa3orpeB MpoOHUpKH; M3MEHEHUE OKPACKH PAacTBOPOB; IMOSBICHHE XapaKTEpHOTO 3araxa; CPaBHHUTH
pe3yJIbTaThl OIBITOB).

OnpiT 3. KayecTBeHHasi peaKkiusl HA KpaxmaJl.

B npoGupky momectuts 5 kamenb 0,5 %-Horo pactBopa kpaxMana u | kxamio pa3z0aBIeHHOTO pacTBOpa
foga. OTMETUTH U3MEHEHHE OKpacKku. [IpoGHpKy ¢ pacTBOPOM HArpeTh, a HOTOM OXJIaIUTh.

Habmronenus: (yka3aTh NpU3HAKU MPOTEKAHUS PEaKIUK: MOSIBICHHE 0Ca/IKa, €ro 1BET U (hopMy; BbIIEICHUE
rasa; pa3orpeB NpoOUpPKH; W3MEHEHHE OKPACKU PAaCTBOPOB; IOSBICHUE XapaKTEPHOTO 3araxa, OTMETHTb
M3MEHEHUS OKPACKH pacTBOpa MOCJIE HArPEBAHMSI U MOCIIEAYIOIIEr0 OXJIAXKICHNU).

OnpIT 4. KMCJIOTHBIN THAPOJIN3 KpaxMaJia.

B tpu nmpobupku momectuth mo 1 mu 0,5 %-HOro pactBopa kpaxmana. B mepByo mpoOupky 100aBHTH
pacTBOp CIIIOHBI (COAEPKUT O-aMuiiasy), BO BTOpYIO U TpeTbio — 1o 1 mu 10 %-Horo pactBopa cepHOM
KUCIOTHL. TpeTpio MpoOUpKY MOMECTUTh B KUISAIIyIo OaHio. Uepe3 3 MUHYTHI B OTIENbHBIE MPOOHPKU
oTOMparoT MpoObI U J00ABISAIOT K Kax1oi mpobe mo 1 kamse pa30aBiIeHHOrO pacTBopa iona B Hoxauze
kanus. [loropsirot mpo6s! uepe3 10 munyT. Crienarh BBIBOJ O CTENICHH THIPOJIN3a Kpaxmalia.

Ecnu npoba oxparmmBaeTcss B CHHMHA LBET, MO)KHO CJIEJIaTh BBIBOJ O TOM, YTO THAPOJIM3 Kpaxmaja He
nporén. Ecnu npoba okpammBaeTrcs B KOpUYHEBBIH WK (PUOIETOBBIN LIBET, MOXKHO C/IEJIaTh BBIBOJA O TOM,
YTO TUJIPOTIU3 Kpaxmaa MpoIéa YaCTUYHO (10 CTaluu JASKCTpUHOB). Eciu 11BeT pacTBopa Hona (3KENTHII)
HE MEHSETCSI, MOJKHO CIIeaTh BBIBOJ O TOM, YTO I'MIPOJIN3 KpaxmaJja MpoIén MOJTHOCTHIO.

Habmionenus 3anectu B TaOIUILY:

LEET pacTEOpPa
COCTAE PacTEOpa gepes 3 MHHVTEL 0T Hadgana =gepez 10 MHHEVTEL 0T Hagana
peaKIHH pPeaKITHH

KpPaxMal cO CIFOHOH

KpaxmMan ¢ cepHoH KHcaoTol
OpH HATPEEAHHH

Kpaxmandl C CcepHOH KHCoIoToH
Dez HarpepaHma

Koumponvuvie eonpochwi:
1. Kakas ¢pyHKIIMOHANbHAS TPYIIIA [IFOKO3bI MPOSBIISIET BOCCTAHABIMBAIOIINE CBOHCTBA?
2. B 4éM 0COOEHHOCTB CTPYKTYpbl BOCCTAHABIMBAIOLINX M HEBOCCTAHABIMBAIOIIMX JUCaXapuaoB?

3. Kakxoil MoHOcaxapuj mHoOly4aeTcsi B pe3yJbTare IOJIHOTO TUApOJIM3a Kpaxmana? A B pesyabrare
THIpOJIN3a MOJ AeWCTBUEM (pepMeHTa a-amuiasbl? HanumuTe cxemy THapoiu3a KpaxMaia 1oj JeicTBUEM
(depMeHTa, HA30BUTE MPOMEKYTOUHBIE IPOTYKTHI.

JlabopaTopHas padora. Hyki1eHHOBbIE KHCJIOTHI M UX CTPYKTYPHbIE€ KOMIIOHEHTBI

PeakTuBbl U 000pyIO0BaHHE: THAPOJIU3AT Ae30KCUPUOOHYKIIEONPOTENHOB, 1 M pacTBOp rmjpokKcuaa
Hatpusi; 10 %-nblii pactBop cyiabpara meau (I1); HachImeHHbI pacTBOp MosnOaaTa ammonus; 1 M
PacTBOP a30THOM KHMCJIOTHI, INTATHB ¢ MPOOUPKAMHU, CIMPTOBKA, NPOOUPKOAEPKATE/Ib, CIHYKH.
OmnbiT 1. KauecTBeHHbIE peaKMU HA KOMIIOHEHThI HYKJ1eoNnpoTenHoB. buyperoBas peakuust

B npobupky momemator 0,5 mMi ruaponusara Je30KCUPUOOHYKICONPOTEUHOB U MPOBOAST OHYPETOBYIO
peaKiuio, 3aMUChIBAIOT HAOMIOACHUS U JIETA0T BBIBOJ O TOM, KaKHe BelllecTBa 00pa3yIoTCs MPH THIIPOIH3E
JIHK.

OmnpiT 2. KauecTBeHHbIE peaKIMU HA KOMIIOHEHTHI HyKJ1eonpoTenHoB. Peakuus Tpommepa

B mpobupky mnomemtator 0,5 M rugponmsara Je30KCHPHUOOHYKICOTPOTEHHOB, IMPOBOIAT PEAKIIUIO

TpommMmepa, 3anuchIBatOT HAOMIOACHUS U J€NIal0T BBIBOJ O TOM, KaKUeE BEIlecTBa 00pa3yroTcsl PU THIPOIIN3E
JIHK.
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OmnbiT 3. KayecTBeHHBbIE peaKIH HA KOMIIOHEHThI HYyKJeonporenHoB. QOHapy:keHue ¢ochopHoii
KHCJIOTHI

B mpobupky mnomemaror 0,5 Mi rugponusara JIe30KCHUPHUOOHYKJICONPOTEHHOB, 2 MJI HACBIIICHHOTO
pacTBopa MonmbaTa aMMOHUS U 1 MIT pacTBOpa a30THOM KHCIOTh. CMech MEPEeMEeNTuBaIOT U KUTIATAT 3-5
MUH. 3aMMChIBAIOT HAONIOACHHS W JIEJA0T BBIBOA O TOM, KaKHWe BEIIECTBA 00pa3yroTCs MPU THIPOIHU3E
JIHK.

Konmponvnvie sonpochwi:

1. buonornueckoe 3Hauenue u crpoenre JJHK u PHK. B uém cocrout omnune JIHK or PHK?Kakue Bub1
PHK BpsI 3HaeTe?

2. IlepBuunas, BropuuHas u tpetudHas crpykrypa JJHK u PHK. Kakue Tumnsl cBszeit cTaOUIM3UPYIOT U
MOIEP>KUBAIOT ITH CTPYKTYpbl? [IpHHIIMIT KOMILIEMEHTAPHOCTH.

3. l'upponus HykienHoOBBIX KUCIOT. CiocoOw! onpenenenus cocrtasa JJHK u PHK.

4. Ctpoenne u GyHKIIH HYKIC03UAMOHO- U nonudocdaroB: AMD, AJID, ATO.

5. Ctpoenue u GyHKIIMM HUKOTHHAMUIUHYKICOTHIHBIX KohepmenToB (HAJl+, HAID).

6. JIekapCTBEHHBIC CPEJICTBA HA OCHOBE MOAU(DHUIIMPOBAHHBIX HYKJICHHOBBIX OCHOBAHU.

7. VI3MeHeHHe CTPYKTypbl HYKJIEHMHOBBIX KHUCJIOT IOJ JEWCTBHEM XHMHYECKHMX BEIIECTB W paJHvallvu.
MyTareHHo€ JelCTBUE a30TUCTOM KHUCIIOTHI.

JlaGopaTopHoe 3aHsiTue. PelieHue CUTYyallMOHHBIX 3a/1a4

1. Hamummmre cTpyKTyphl BEHIECTB, OOpa3yIIUXCS IMOCIE PACTBOPEHUS B BOAE a-D-IITIOKOMHMPaHO3BI.
HazoBute nx. Kakum pu3nueckuM METOI0M MOKHO OOHAPYKUThH TPOUCXOISIINE U3MEHEHUS?

2. HekoTopoe KOIMYECTBO KpHUCTAIMUECKOM D-mimtoko3bl pacTBOpuiaM B Bojae. ONTHYECKHE U3MEpPEHUS
MIOKa3ajJM, YTO 32 HECKOJIBKO 4YacOB YIEJIBbHOE BpallleHHe pacTBopa cHusuioch or +1130 mo +52,50.
[Tocnennee 3HaueHUE OCTABAIOCh HEM3MEHHBIM B T€UEHHUE HECKOJIbKUX YacoB. B uéMm mpuunHa u3MeHeHUs
yaeapHOro BpamieHusi pactBopa D-rmoko3bl. Kak HazbiBaeTcs 3710 siBinenue? Ha3zoBuTe M HamummTe Bce
(hOpMBI, B KOTOPBIX CYIIECTBYET D-TITI0K03a B BOMHOM PacTBOPE.

3. OnTHyYecKy aKTHBHAs ajJbJOTeKC03a OKHUCIIAETCS KOLIEHTPUPOBAHHOM a30THOM KHUCIOTOM JI0 ONTHYECKHU
HEaKTHUBHOM AMKapOOHOBOM KucioTel. Kakas 370 MoxeT ObITh anpjorekcosa? Hamwummre ypaBHEHHS
peaxKuuii.

4. B pacTBOp caxapo3sl 100aBMIHM PEPMEHT caxapasy U OMECTIIIM B TepMocTar mpu Temneparype 60oC Ha
30 muHyT. 3aTem npoaenanu peakiuio Tpommepa. byner nmu HaGmromaThes paciieruieHre caxaposbl? Kakoi
oynet peakuus Tpommepa? [Touemy?

5. Marp MecsiuHOro peOeHkKa oOpaTHiach K YYacTKOBOMY IEAMATpy C jkKajo0aMH Ha TO, YTO TOCHE
KOPMJICHHUS TPyAbl0 pPEOCHOK IIIayeT, TMOSBISIETCS B3AyTHE >KMBOTA, IBUTATEIbHOE OECIIOKOWCTBO,
METEOpU3M, BBIpaKEHHAs auapesi, MHorga pBoTa. OOBEKTHMBHO: PEOSHOK HCTOIIEH, MBIIIEYHAs Macca
pasBura cinabd. OTBEThTE Ha CIEAYIONIUE BOIIPOCHL:

a) Kak 00bSICHUTh BOBHUKHOBEHUE YKa3aHHBIX CUMIITOMOB y peOeHKa MOCiie KOPMIICHUS TPyAbI0?

0) Uem 0OBsICHSIETCS BOSHUKHOBEHHE METEOPU3MA, JUAPEH U PBOTHI?

B) UTO HY>KHO NpEeANPUHATH Uil TUKBUIAAIIUN YKA3aHHbBIX SIBICHUI?

6. KakuMu KauyeCTBEHHBIMH PEAKIMSAMHU MOXHO Pa3NnyuTh D-mioko3y u MeTtwi-a-D- mmoxonupaHo3ua?
Hanummre cxembl COOTBETCTBYIOLINX PEAKITUH.

7. KakuMu Ka4eCTBEHHBIMU PEAKIMSIMHU MOXKHO Pa3JIMYUTh: ) TIIOKO3Y U (PPYyKTO3Y;

0) DIIOKO3y M Kpaxmait?

8. B Tpéx mpoOupkax HaxXoAsATCS PacTBOPBI (PYKTO3bI, TIIIOKO3BI M KpaxMmana (B OJHON MPOOUpPKE OIHO
Beniecto). [Ipeanoxure MeTonbl MACHTU(DUKAIINH STUX COCTUHEHUH (YKaXKUTE HCIIOBb3yEeMbIe pearcHThl 1
BHEIIHWE TPHU3HAKU TMPOTEKaHWs peaknuu). Hanumure s AByX BEIIECTB YPaBHEHHUS peakUui,
WITIOCTPUPYIOIINX STH METO/BI.

9. CpaBuuTe cTpocHHE U (YHKIHUU TIHKOTEeHA W Kpaxmana. C MOMOIIBI0 KaKOW Ka4eCTBEHHOW pPeaKIInH
MOXHO MX HJIeHTH()UIIUPOBATH?
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10. B Tpéx mpoOupkax HAXOIATCS PACTBOPHI MCHUKO3bI, TAJIAKTO3bI U JKEIaTHHA (B OTHON MPOOUpPKE OIHO
BemiecTBo). Ilpeanoxkure MeTonspl MIESHTH(PUKALMU STHX COCAMHEHHUH (YKa)KUTE PEareHThl M BHELIHHE
IIpU3HAKW IpOTEeKaHus peakuuu). Hamummre nan8 OXHOrO BeElIECTBa COOTBETCTBYIOIIEE YpPAaBHEHHE
peakuuu.

JlabopatopHoe 3ansitue. KOHTpOIbHBIN cpe3

1. VI3 mepeunciaeHHbIX COeTMHEHHUI BRIOEPUTE MOHO3BI, SIBIISIOMIAECS THACTEPEOMEPAMH:
a) D-ugo3a

0) L-Tano3a

B) D-apabunosza

r) D-nicuxo3a

n) L-anprpo3a

e) L-aputpynosza

2. U3 mepeuncieHHbIX COeNMHEHUH BRIOEPUTE MOHO3EI, 00pa3yIOIIHecs B MPOIECCe KETOSHOIbHOM
TayToMepun u3 D-cop0o3bI (B 1IeI04HOM cpernie):

a) D-trararo3a

0) L-cop6o3a

B) D-rynosa

r) D-ranakro3a

n) L-unosa

e) D-uno3a

3. Kakwuie U3 npuBeIEHHBIX YTIIEBOIOB JAIOT PEAKIIUIO «CEPEOPSHOTO 3epKaIay:
a) caxaposa

0) MaHHO32

B) KpaxmaJ

T) EJUTI0NI03a

1) MaJIBTO3a

4. IIpu BOCCTaHOBJICHUU TITFOKO3BI 00pa3yeTcs:

a) TIIMKO3HU/T

0) croxHbIH 3¢up

B) IIECTHATOMHBIH CIMPT

') €HOJI

5. B renapuHe B COCTaB MOBTOPSIONIMXCS AUCAXapUAHBIX €IUHUI] BXOAAT OCTaTKu D- mmtoko3amuna, D-
TIIOKYPOHOBOU M L-naypoHoBO#M KUCHOT. K KakuM COeTMHEHUSIM OTHOCHUTCS TE€NapUH:

a) TOMOTIOJIUCaXapHU bl

0) Tpucaxapusl

B) reTepoIoJIucaxapuabl

I') KapOOHOBBIE KUCIIOTHI

JlaGopaTopHoe 3aHsiTue. PelieHue CUTYallMOHHBIX 32/1a4

1. Ha ocHOBe aHaim3a CTPOCHHSI aMUHOKHUCIIOTHI BAJIMHA, MPEATMOJIOKUTE, KaKasi KHCIIoTa oOpa3yercs mpu
€€ TUIPOJIUTUYECKOM M BHYTPUMOJICKYJSIDHOM J€3aMMHMpPOBAaHMM. Hanumure COOTBETCTBYIOLIUE
YPaBHEHUS.

2. B pesynbrare TOYEYHOW MYTallMM OCTATOK BajMHa B Oeike (He B oOmacTv (yHKIIMOHAIHHO aKTHBHOTO
IIEHTpa) 3aMEHEH Ha OCTaTOK JPYyrol aMHUHOKHCIOTHL [IpoaHanmum3upyiTe CTpOEHHE CIICTYIOITNX
aMUHOKHCIIOT: ITyTaMUHOBAsl KUCIOTa, JICHINH, CepUH, JU3uH, Tupo3uH. [lo Bamemy mHeHuto, 3ameHa
BaJIMHA Ha KaKyl0 KHCJIOTY MUHUMAJIbHO OTPA3UTCA Ha CTPYKType U QyHKIuuU Oenka?

3. Ilepen Ha3HaueHHMEM H3MOXKJIECHHOMY MAalMEHTY TMapeHTEpPaIbHOIO MUTaHUs, OBLUIO TPOBEACHO
JabopaTOpHOE MCCIICOBAHUE IEKTPOPOPETUUECKOTO CTieKTpa OeakoB KpoBH. Kakue GU3HKO-XUMUYECKHE
CBOICTBa OEITKOBBIX MOJIEKYJI JIXKaT B OCHOBE 3TOro Metona? BriGepure 3Hauenue pH anekrpodopesa mis
paszeseHus CMeCH OCJIKOB CO CJICTYIONTUMHU H303JIeKTpudeckumMu Toukamu: pll = 3,2; pI2 = 6,5; pI3 = 9.,4.
Omnpenenure HanpaBiIeHUE JBUKEHUS KaXKI0ro Oeka mpu BEIOpaHHOW BaMu cpejie anekTpodopesa.
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4. IlpuBenure CTpOEHHME HYKIECO3UJOB: aJCHO3MH, JAC30KCHAJIECHO3UH, T'YaHO3UH, JE30KCUTYyaHO3HH,
Ne30KCULIUTUINH, TAMUIUH. Hanummre peakuuu ruapoinsa, GochopruinpoBaHus.

5. Hanumure ypaBHeHHE CHHTE3a HYKJICOTHAa Ha 0aze puOO3bl M TUMHMHA (WM IPYTUX COCIMHEHUI 1O
BbIOOpY mpemnozaasarensi). Kakol Hykieo3uj obOpasyeTcss Ha NpoMexyTodHOM HTare? CKOJIBKO TaKuX
HYKJIEOTH/I0B MOXKHO Hanucarb? B uém cocrout ux paznuune? Hanummre ux Ha3BaHUE.

6. Hanumure cTpoeHne TpUHYKICOTUAOB C MocieaoBarebHOCThI0 ocHOBanuil - ATG, CGA, GUC, ACT,
TGC.

7. TlocnemoBaTenbHOCTh HYKJICOTHIOB B Hadalie T€Ha, XpaHAMIETO WHGOPMAIHMIO O O€JKe WHCYJIWHE,
HaunHaetcs Tak: AAA ALl LTI HOTT I'TA T'ALl. Hanumure mnocieaoBaTelbHOCTH aMHUHOKHCIIOT,
KOTOPOM HaYMHAETCS IIeNb WHCYINHA.

8. bompmas w3 AByX 1eneil Oenka WHCYnTWHA (TaK HaspiBaeMas Ienb B) HauMHAaeTCs €O CIEAyIOLIUX
aMUHOKHCIIOT: ()eH-Ball-aCH-ITy-THC-Teil. HamummTe mocnenoBaTebHOCTh HYKJICOTHIOB B HaYalle y4acTKa
monekynsl JIHK, xpansiero nadopmarnmio 06 3Tom Oemke.

9. Bamumute Qopmyay S'-TUMUAMIOBONH KHCJIOTHI, OOO3HAYBTEC THIBI CBSI3M MEXKIAY (PparMeHTaMH
MoJieKyJbl. Hanummre cxembl KUCIOTHOTO U MIEIOYHOTO THIPOIN3a 3TOT0 HYKJICOTHAA.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. BbIy4uTh KOHCIIEKTHI JIEKIIUN 11O TEME.

2. ITonrotoBUTHCS K J1aOOpaTOpHOI paboTe. 3amoNIHUTh 1a00paTOPHBIH KypHAJ: OMUCATh XOJI BHITIOJIHEHUS
paboThl, ypaBHeHHUs peakuui. OTBETUTh NMHCbMEHHO HA KOHTpPOJIbHBIE BOMpOCHL. llocie BhIMOTHEHHUS
naboparopHOil pabOThl BHECTH B JIAOOPATOPHBIM JKypHal HAOMIONEHUS W BBIBOIBI MO MPOBEICHHBIM
OTIBITAM.

3. IloaroroBUThCS K MHCbMEHHOW KOHTPOJBHOM paboTe C 3JIeMEHTAaMH TECTUPOBAHUS / KOHTPOJIBHOMY
cpesy.

4.0TBeTUTH HA BOIIPOCHI IJIA CaMOCTOSATEIILHOU IIOATOTOBKH:

1. Kakas pyHKIIMOHABHAS TPYIINA TIIOKO3BI TIPOSIBIISIET BOCCTAHABIMBAIOIITNE CBOMCTBA?

2. Kakue cBOMCTBa IIIIOKO3bI NPOSBISIOTCS B pPEAKIMU «cepeOpsHoro 3epkana»? Ha yem ocHOBaHO
OIpeIesIeHUE TITFOKO3bI B OMOJIOTHYECKUX KUIKOCTSIX ?

3. ITo xakoMy IIpU3HAKY JUCaxapuabl AEIAT Ha BOCCTAHABIMBAIOIINE U HEBOCCTAHABIMBAIOLIUE?

4. OObsicHUTE, MMOYEMy TOJOXKHUTENbHAs Mpobda TpoMMmepa CBUAETEILCTBYET O TIOJIHOM THUIPOJIH3E
Kpaxmara.

5. Hammummure dopmynsl a3otucThix ocHoBaHuH, Bxonamux B coctae PHK u JIHK. KakoBel ux ¢yHKIuu B
JKUBBIX OpraHu3Max?

6. Kakue cBs13u 00yCIIOBIMBAIOT IEPBUYHYIO U BTOPUYHYIO CTPYKTYPY HYKJIECHHOBBIX KHCIIOT?
7. Hanumure ctpoenue yyactka PHK ¢ mocnenoBaTenbHOCTbIO OCHOBAaHUM: aJIEHUHYPALIMIL.

8. XOopomio Ju pacTBOPSIOTCS aMUHOKHUCIOTHI B Boae? OtBeT mosicHute. [louemy BOJHBIE pacTBOPHI
MOHOAMUHOKHUCIIOT UMEIOT MPAKTHUECKH HEUTPAIBHYIO PEaKIUI0?

9. OcoOEHHOCTH CTPOCHHUS MENTHIHON CBS3H.

10. O HanMUMM KakUX AMHHOKHCIOT B OelKaX W TOJHIENTHIAX CBUICTENLCTBYeT peakmus Doms? A
KCAHTOIIPOTEUHOBAs peaKIus?

11. B xakoM M3 pacTBOpuTeNeil: Bojie, CIUpPTE, TOIyose, (PU3MOJOTMYECKOM pacTBOpe — JKeJaTuH Oyaer
HalOyxarh, a B KAKOM — HEeT?

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

1 cemectp
*  TEKyIIUHA KOHTPOJIb — 38 0aioB
* KOHTPOIIbHBIE Cpe3bl — 4 cpe3a 1o § 0aIOB KaxIblit
* mpeMuasbHBIC OauTel — 20 6aioB
* OTBeT Ha ’Kk3aMeHe: He Oonee 30 6amioB
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No  [HaszBanue tembl | DopMbl Max. MeTtoauka mpoBeIcHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboTh KOHTpoJsi | 0asuioB
/ cpe3sl
1. ONeMEHTHI Pemenne 4 [IpenycmotpeHo BeimonHenue 4 3amaun mo 1 Gamry 3a kaxnayro. Ha
XUMHYECKOW | CUTYyaIrmo pElICHNE CUTYalIMOHHOH 3a7a49u oTBoAUTCS 10 MUHYT.
TCPMOJMHAMUKH | HHBIX CuTyallmoHHBIC 3a/1a4 JJIs PEIICHU BRIIAOTCS 3apaHee. Ha 3aHsaTuun
U XUMUYECKON 3amadq MperoiaBaTellb 3a/1aeT CTYICHTY JIBE 3aJlaud M3 BBIJAHHOTO 3apaHee
KHHETHUKHU. MepPeYHs..
Xumnueckoe Pemenue xaxaoii 3a1a4u CBOJUTCS K:
paBHOBeCHE. - MOAPOOHOMY OTBETYy Ha MPOOJIEMHBIC BOMPOCHI, KOTOPBIX MOXKET
CaoiicTBa OBITh 33J]aHO HECKOJIBKO ISl CAMOCTOSITEIIBHOTO OCMBICIICHUS,
pacTBOpOB - K M3JIOKEHUIO MaTeprala 1o ONpeIeICHHON TeMaTHKe.
HU3KOMOJICKYJIS 1 Gam — cTyeHT pemmi 3a1aqy 0e3 OIMOO0K U HETOUETOB,
PHBIX BEIIECTB. 0 OammoB — 3ajmaua pelicHa HEMPABWILHO WM K PEHICHUIO 3a7a4u
[IpoTronutryeck CTY[EHT HE TIPUCTYIINIIL.
Ue paBHOBECHUS
1 IIPOLICCCHL. 3ammra 10 [IpenycmoTpeno BeimoaHeHHE 3 padot. 1 maboparopras padora mo 1
Bydepubie maboparop Oayury W TpW JabopaTopHBIX paboTel 1o 3 Oamna. 3amure
CHUCTCMBI HBEIX paboT nmabopaTopHOl  pabOTBHl  MPEANIECTBYET €€  BBIOJHEHHE C
00s3aTeNbHBIM ~ COOJIONEHNWEM TIPaBHJ TEXHUKH O€30MacHOCTH.
[TepBas nmaboparopHas pabora 6€3 KOHTPOIBHBIX BOIIPOCOB.
bamnmer 3a 3amuTy omHOW JabOparopHONW pPabOThl CYMMHUPYIOTCS
clemyronuM odpa3om:
1 Gamr — 3a BBITOJIHEHHE JTaOOPATOPHON pPabOTHI C COOMIOACHHEM
MIpaBHJI TEXHUKN O€30MTaCHOCTH;
1 Gamr — 3a mpaBWwIbHOE OGOPMIICHUE JIAOOPaTOPHOH pabOTHI B
paboucit TeTpau;
1 6am1 — 3a OTBET Ha KOHTPOJBHEIE BOIIPOCH K JTA0OpaTOPHOU padoTe
(mpenofaBarenb 3a1a€T OIMH UM HECKOIBKO KOHTPOJIBHBIX BOIIPOCOB
W3 TIepeyHs BOPOCOB K JIA0OPaTOpHOM paboTe; ecli CTYIEHT JaeT Ha
BOTIPOCHI TIOJHBIA BEPHBIN OTBET, HauncisieTcss 1 6amn, eciam OTBeT
HEMOJHBIN WK 0TCYyTCTBYeT — () 0asioR).
KounTtpon 8 [lucemenHast KOHTposibHasE paboTa € dIIEMEHTaMH TEeCTUPOBAaHUS
bHas COCTOMT W3 8 3amaHWil. 3a KaXOblil MPaBHJIBHBIA OTBET CTYICHT
pabdora(k momydaeT 1 6am.
OHTPOJIbH
blii cpe3)
2. Brenenne B | Permenue 3 [IpenycmoTpero BeimonHEeHWE 3 3amad mo 1 Oamry. Ha pemenme
XUMHUIO CUTYyaImo CUTyallioHHOW 3amauu otBomurcst 10 wMumayr. Ha pemenne
3JIEMEHTOB, X HHBIX CUTYaIlOHHON 3a7a4u oTBOAUTCS 10 MUHYT.
MIPUMEHEHUE U 3a/a4q CutyalmoHHbIe 3a/1a9 JJIs PEUICHHs BRIAAOTCS 3apanee. Ha 3ansatuun

MEIUKO-0HO0JIOT
HYECKOE
3HaYEHMUE.
Kowmriexcubie
COCIMHEHHUS.
Hcnons3oBanue
KOMILIEKCOB
METAJIJIOB B
MeIULIMHE.
DOU3NKO-XUMHS

MperoaaBaTenlb 3a/1aeT CTYIEHTY JBE 3aJladd W3 BBIJAHHOTO 3apaHee
TepEYHs..

Pemenune xax o 3a1a4u CBOOUTCS K:

- MOAPOOHOMY OTBETYy Ha MPOOIEMHBIE BOMPOCHL, KOTOPBIX MOXET
OBITh 33JaHO HECKOJIBKO TSI CAMOCTOSITEIBHOTO OCMBICTICHHIS,

- K M3JIOKEHUIO MaTeprala 10 ONpeneIeHHON TeMaTHKe.

1 Gaymut — CTymeHT pemni 3a1aqy 6e3 OoImruO0K 1 HeJIOYETOB,

0 GamIoB — 3amada pemieHa HEMPaBUIBHO WM K PEIICHUIO 3adadu
CTY[EHT HE TPUCTYIINI.
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TMOBCPXHOCTHBIX | 3amura [IpemycmoTpeHo BeimodaHeHne 3 pabor mo 3 Oamna. 3amuTe
SIBICHUH 1 naboparop naboparopHOH  pabOTBl  MpEIIIECTBYET €€  BBHINOJHEHHE C
MUCTICPCHBIX  |HBIX paboT 00s13aTeNbHBIM COOIONCHNEM MPAaBHJI TEXHUKU 0€30acHOCTH.

CHUCTEM B Banmner 3a 3ammTy oxmHOW J1abopaTOpHOW pPabOTBl CyMMHUPYIOTCA
(yHKIMOHMpPOBa CJICYIOIIUM 00pa3oM:
HUH JKUBBIX 1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
CHUCTEM MPaBUJI TEXHUKHU 0€30MaCHOCTH;
1 Gann — 3a mpaBwibHOE OdopMIleHHE JIabOpaTopHOW paboTHl B
paboueii TeTpany;
1 Gay — 3a OTBET Ha KOHTPOJIBHBIE BONPOCH! K J1a00paTopHOil padote
(mpemonaBareb 3a1a€T OAWH WM HECKOIBKO KOHTPOJIBHBIX BOIPOCOB
U3 MIEpEeyHs BOIIPOCOB K JIAOOpaTOpHON padoTe; ecii CTYIEHT JaeT Ha
BONPOCHI TIOJHBIA BEPHBIN OTBET, Hauucisercs | Oai, eciu OTBET
HETIOJIHBIN MK OTCYyTCTBYeT — 0 OaioB).
KonTtpon [lucemenHast KOHTposibHasE paboTa € dIIEMEHTaMH TEeCTHPOBAaHUS
bHas COCTOMT W3 8 3amaHWil. 3a KaXOblil MPaBHIBHBIM OTBET CTYICHT
pabdora(k momydaet 1 6ar.
OHTPOJIbH
blii cpe3)

Kiaccudukanus | 3ammra [IpenycmoTpero BeimoiaHeHHEe 1 mabopaTopHOM paboTel - 3 Oasra.

1 HOMCHKJIaTypa |iaboparop 3ammre JabOpaTOpHOM PabOTHI MPEAIIECTBYET €€ BBIMOTHEHHUE C

OpTraHWYECKHUX |HBIX paboT 00s13aTeTLHBIM COOTIOICHUEM TTPABMIT TEXHUKHA OS30TTaCHOCTH.
COEJIMHEHMUI. bamner 3a 3amuTy omHOW JaboparopHONW pPabOThl CYMMHPYIOTCS
Wzomepus. CIIEYIOIM 00pa3oM:

MexaHu3MBbI 1 Gamr — 3a BBITOJIHEHHE J1aOOPATOPHON pPabOTHI C COOMIOACHHEM
peaxuuii B MPaBHII TEXHUKU O€30MTaCHOCTH;

OpraHUYeCKOM 1 Gamr — 3a mpaBwIbHOE OGOPMIICHUE JIAOOPaTOPHOH pabOTHl B
XUMUH. TUIIBI paboueii TeTpau;
peakImuii B 1 6am1 — 3a OTBET Ha KOHTPOJBHEIE BOIIPOCH K JTa0OpaTOPHOU padoTe

OpraHUYeCKOU (mpenofaBarenb 3amaeT OAWH MM HECKOIBKO KOHTPOJBHBIX BOIPOC

XUMHH. W3 TIepeyHs BOMPOCOB K JIA0OPaTOpHOM paboTe; ecli CTYIEHT JaeT Ha
KucnorHo-ocHO BOIIPOCHI TIOJIHBIN BEPHBIM OTBET, HauuciseTcss 1 0ami, eclii OTBET
BHBIE CBOHCTBA HEMOJHBIN WK 0TCYyTCTBYeT — () 0asioR).
KonTtpon [lucemenHast KOHTposbHasE paboTa € dIIEMEHTaMH TEeCTUPOBAaHUS
bHas COCTOMT W3 8 3amaHWil. 3a KaXOblil MPaBHIBHBIA OTBET CTYICHT
pabdora(k momydaet 1 6ar.
OHTPOJIbH
blii cpe3)
Crpoenue u 3ammra [IpenycmMoTpero BemonHeHne 3 pabor mo 3 Oamma. 3amure
CBOICTBA maboparop nmabopaTopHO  pabOTHl  MPEAIIECTBYET €€  BBIOJHEHHE C
OMOTIONMMEPOB. |HBIX paboT 00s13aTeTLHBIM COOTIOICHUEM TTPABMIT TEXHUKHA O€30TTaCHOCTH.
AMUHOKHUCIIOTHI bamnmer 3a 3amuTy omHOW JaboparopHONW pPabOThl CYMMHUPYIOTCS
1 OCIIKH. clemyronuM odpa3om:
Crpoenue u 1 Gamr — 3a BBITOJIHEHHE J1aOOPATOPHON pPabOTHI C COOMIOACHHEM
CBOICTBA MIpaBHJI TEXHUKN OE30MTaCHOCTH;
YTJICBOJIOB. 1 Gamr — 3a mpaBwiIbHOE OGOPMIICHUE JIAOOPaTOPHOH pabOTHl B

Hyxkneunosbie paboueii TeTpau;

KHUCJIOTBI U UX 1 6am1 — 3a OTBET Ha KOHTPOJBHEIE BOIIPOCH K JTa0OpaTOPHOU padoTe
CTPYKTYpHBIE (mpenomaBarenb 3amaeT OAWH MM HECKOIBKO KOHTPOIJBHBIX BOIPOC
KOMITOHEHTEI. W3 TIepeyHs BOMPOCOB K JIA0OPaTOpHOM paboTe; ecliv CTYIEHT JaeT Ha

Jlunuapi BOIIPOCHI TIOJIHBIN BEPHBIM OTBET, HauuciseTcss 1 0ami, eclii OTBET

HETIOJHBIN WA OTCYTCTBYET — () 6amioB).
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Kontpon 8 [TucbmenHast KOHTposibHas paboTa C DJIEMEHTaMH TECTHPOBAaHUS
bHasl COCTOMT W3 8 3aJaHuil. 3a KaXIblil MpaBWIBHBIM OTBET CTYIAEHT
padora(k mosyyaeT 1 6am.
OHTPOJIBH
blIii cpe3)
[IpemuansHbie OaIbl 20 JlononHuTEeNbHBIE — MpeMHalbHble  Oajulbl  HAYUCISAIOTCS 3@

MOCTOSHHYIO aKTHBHOCTb BO BpEMsSl MPAaKTUYECKUX 3aHATHA,
BBICTYIUICHHE Ha KOH(EPEHINH, , y9acTHE B HayYHOH AEATEIbHOCTH
Kaenps
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OTBeT Ha PK3aMCHE

30

15-20 ©annmoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHuUs
Ousera Ha OLICHKY «YAOBJICTBOPUTEILHO;

21-25 0amnoB — CTYyAEGHT PacKpbUl OCHOBHBIC BOIPOCHI U 3aJaHuUs
Ousera Ha OLICHKY «XOPOILO»;

26-30 0amnoB — CTYAEGHT PAacKpbUI OCHOBHBIE BOIPOCH U 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».

DK3aMeH MPOBOAUTCS B MHUCHMEHHOHW (opme, Bpems moarotoBku 40
MUHYT. B Omiete 4 3amaHus: 1Ba TeOpeTUUeCcKHX Bompoca (5 6anos
3a KOKIBIN) U JBE CUTyalMoHHbIC 3a1a4u (10 0aioB 3a KaXIyro).
Kpurepun onenuBanus Bompoca:

5 OayIoB -MCYEPNBIBAIOIIUK, IOCIENIOBATENFHBINA, TPaMOTHBIA |
JIOTUYECKUI OTBET HA BOIPOC; OTBETHI HA JOTIOJHUTENBHBIE BOIIPOCHI
BEpHBIE U YETKHE.

4 Oanna - MOMHBIA ¥ MPAaBWIBHBIA OTBET HA MOCTABJIEHHBIA BOMPOC,
yMEET CaMOCTOSITEIbHO 0000mars W H3JaraTb MaTepuai, He
JOMyCKasi OIMOOK U HETOYHOCTEH.

3 Ganua - TBEpAO 3HAET MaTepHall, PaMOTHO U IO CYLIECTBY M3Jaraet
€ro, He JOMYCKaeT CYLIECTBEHHBIX OIIMOOK M HETOUYHOCTEH B OTBETE
Ha BOIIPOC.

2 Oamna - OCBOWJI TOJBKO OCHOBHOM Marepwaj, HO HE 3HaeT
OTAENBHBIX JAeTaJei.

1 Gann - momycKaeT HETOYHOCTH, HEJOCTATOYHO MPABUIIBHO TPAKTYeT
(OpMYIHPOBKH, HapylIaeT TMOCIEA0BATEIIFHOCTE B  H3JIOKEHUH
OTBETa Ha BOIIPOC.

0 OamgoB - OTCYTCTBHE 3HAaHMH 10 BONPOCY, JOIYyCKaeT
NPUHIUNKATBHEIE OIMMOKH, HE MOXET NpPaBUIBHO IMPUMEHSThH
TEOPETUUECKHUE TOJIOKEHUS.

Kpurepun oneHuBanus 3aa4u:

10 GayioB - coCTaBiICH MPABWIIBHBIA aNTOPUTM pEIIeHHs 3afaqd, B
JIOTHYECKOM pacCy’KAeHUH, B BbIOOpe (QopMyn HET OmMOOK, €CTb
OOBsICHEHHE peIICHUs, TMOJY4YeH BEpHBIH OTBET, 3ajaya pelIcHa
palMOHATIBHBIM CIIOCOOOM; OTBETHI Ha JIOTIOJHHUTENbHBIE BOMPOCHI
BEPHBIE, YETKHE.

9 0amyoB - OTBET Ha BOMPOCH 33/1a4u JaH MPaBUJIbHO; OOBICHEHHE
xoma e€ pemeHHus MoApoOHOe, MOceqoBaTeIbHOE, TPaMOTHOE, C
TEOPETUIECKUMHU 000CHOBAaHUSIMH.

8 0amyoB - OTBET Ha BONPOCH! 3aJa4yd JaH MPaBUIbHO, OOBSCHEHUE
xofa e€ pemeHus nogpoOHoe, ¢ eIMHUYHBIMH OIMIMOKaMH B JIETANSX,
OTBETHl Ha JOMNOJIHUTEIbHBIE BOMPOCHI BEPHBIE, HO HENOCTATOUYHO
yéTKHUE.

7 ©annoB - OTBET Ha BONPOCHI 3aJayHl AaH MPaBUIBHO, OOBSCHEHUE
xoga e€ pemeHds MOApPOOHOE, HO HEJOCTATOYHO JIOTUYHOE, C
CIMHUYHBIMU OIIMOKaMH B JETAJISAX, HEKOTOPBIMH 3aTPyAHCHUSIMH B
TEOPETUYECKOM 00OCHOBAHUH.

6 OamioB - OTBETHl Ha BOMNPOCH 3aJaydl JaHbl IPAaBUIIBHO;
OOBsICHEHHE XOJla €€ PEIICHHUS HEAOCTaTOYHO TOJHOE, ¢ OIIMOKaMHU,
c1abbIM TEOPETHYECKUM OOOCHOBAaHKEM, B TOM YHCJIE JIEKLIMOHHBIM
MaTtepuanoM. OTBETHl Ha JOMOJHUTENBHBIE BOIPOCH HEAOCTATOYHO
YETKHE.

5 0amioB - OTBETHl Ha BOMNPOCH 3aJaydl JaHbl IPAaBUIIBHO;
OOBbsSICHEHHE  XOfla €€  peUICHHMs  HEJOCTAaTOYHO  IIOJIHOE,
HETOoCIe0BaTelbHOe, C OMMOKaMH, CcJIa0bIM  TEOPETUYECKHM
000CHOBaHMEM, B TOM YHCJIE JICKIIMOHHBIM MaTepuaioM. OTBETHl Ha
JOTIOJTHUTENIbHBIE BOMPOCHI C OIIMOKAMH B IETAJISX.

4 Ganna - OTBETH HA BOMPOCHI 337a4i JaHbl MPAaBUIBHO; OObSCHEHNE
X0Ja €€ peuleHdus JaHO 4YacTU4YHOe, 0e3 TEeOpeTHYECKOTo
ob6ocHoBaHus. OTBETHI Ha AOTIOJHUTEIBHBIE BOTIPOCH C OIIMOKaMH B
JeTalsX.

3 Gayta - 3aaHue TOHATO NMPaBUIBHO, B JIOTUYECKOM PACCYKICHUU
HET CYLIECTBEHHBIX OLIMOOK, HO JOMYIICHBI CYIIECTBEHHbBIE OIINOKN
B BeIOOpE (OpPMYJ WIM B MAaTEMaTHYeCKHUX pacderax; 3afaqya pelieHa

HE TOJIHOCTHIO MJIK B 00IIEM BHUAC.
Y7 AATTA - OTRATET WA ROTNOCLT 29790 TAULT WATTNARUITLIIO
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7. |aauBHIyanbHBIE 3aJaHMS, 30 Habop mononHuTensHBIX 0aIOB pa3pelieH CTyACHTY,
C TIOMOIIBIO0 KOTOPBIX PacKpBIBILIEMY Ha 3K3aMEHE OCHOBHBIEC BOTIPOCHI U 33/1aHUsl OMiieTa Ha
MOXHO HaOpaTb OLIEHKY HE HUXKE «YIOBIECTBOPUTEIBHON.
JOTIOJTHUTENIbHBIE OalTbI Heo0xonuMo BBIONHUTG 3aJaHUSl TEKYLIMX KOHTPOJIBHBIX CPE30B

WA OTBETUTHh HA YCTHBIC BOMPOCHI (IO BBIOOPY MpermogaBaresis),
npudeM Oauiel, HaOpaHHBIE paHee 3a JaHHBIC BHIBI PabOTHI,
OOHYJISIOTCS

8. Hroro 3a cemectp 100

HrtoroBass omeHka mo »Sk3aMeHy BbicTaBisiercs B 100-OammpHON 1Kajge W B TPATUIIMOHHOMN
yeTelpexOauibHOM  mikane. IlepeBom 100-0ayuibHOM  pEWTHHTOBOW OIEHKH IO JWCHHUIUIMHE B
TPATUITMOHHYO YETHIPEXOALTEHYIO OCYIIECTBISIETCS CISIYIONNM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OtnuyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
3amura JadopaTtopHbIX padoT

Tema 4. CtpoeHue 1 CBOMCTBA OMOTIOIMMEPOB. AMUHOKHUCIIOTHI U Oesiku. CTPOCHHE U CBOWCTBA YIJICBOJIOB.
HyxenHoBbIe KUCIOTHI M UX CTPYKTYpPHbIE KOMITOHEHTHI. JIumunab

Tumnosoii oTueT Mo J1aboparopHoii padote
1. 3anomHUTE 1a00PATOPHBINA KypPHAIT: ONTUCATh XOJT BHITIOJIHEHUSI pa0OThI, YDaBHEHHSI PEaKITUH.
2. OTBETUTh NTUCBMEHHO Ha KOHTPOJIbHBIE BOITPOCHI.

3. Tlocne BeIMONTHEHUS 1a00OPaTOPHON pabOTHI BHECTH B JJa0OPATOPHBIN JKypHaT HAOIIONCHHS U BBIBOJIBI 110
MIPOBEICHHBIM OITBITAM.

Kontponbnas padora

Tema 2. BBG,Z[GHI/IG B XUMMUIO 3JICMCHTOB, UX ITPUMCHCHUC U MC,Z[I/IKO-GI/IOJIOI‘I/I‘ICCKOC 3HaA4YCHUC.
KommnekcHrie COCOAMHCHNA. Hcnonp30Banne KOMIIIEKCOB METAJIJIOB B MCOULINHE. DOUBUKO-XUMHUS
MMOBCPXHOCTHBIX SIBIICHUM U AUCTICPCHBIX CUCTCM B (I)yHKI_[I/IOHI/IPOBaHI/II/I KHUBBIX CUCTCM

1. BydbepHnas eMKOCTB 3TO - ...

(a) KOTMYECTBO MOJIb-3KBUBAJICHTOB CHJIBHOW KUCIJIOTHI WJIM CHJIBHOM IIENI0YH, KOTOPOE HY>KHO BBECTH B 1
utp OydepHoro pactBopa, YTOObI U3MEHUTH BOJOPOIHBIH IMOKa3aTelb Ha CAUHHUILY;

(0) KOTMUYECTBO SKBUBAJIICHTOB CHUJIBHOIN KHUCIOTHI MM CHJIBHOW IIIEJI0YM, KOTOPOE HY>KHO BBECTH B | JHTp
OyhepHoro pacTBopa, 4TOObI H3MEHUTH BOJOPOIHBIN MTOKA3aTeNb HA €AUHUILY;

(B) KOJMYECTBO MOJIb CHJIBHOW KHCIOTHI HIIM CHJIBHON MIEIOYHM, KOTOPOE HYKHO BBECTH B | JIHTp
OydepHoro pacTBopa, 4TOOBI H3MEHUTH BOJOPOTHBIN MTOKA3aTelb Ha JIBa;

(T) KONMMYECTBO MOJIb CHUJIBHOW MIENIOYH, KOTOpOe HYXKHO BBecTH B 1 nutp OydepHOro pactBopa, 4ToObI
HW3MEHUTH BOJIOPOJHBIN IMOKA3aTEb HA CAUHHUILY.

2. Onpenenute KOHIIEHTpaIuto (Moib/am3) nonoB H+, ecnu pH = 4
(a) 10-2;  (6) 10-3; (B) 104; (1) 10-5.

3. lucnepcHast cuctema ¢ ra3000pa3Hoi AUCTIEPCUOHHON Cpeaoit
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(a) adpozonb; (0) smynbeust; (B) cycmensusi;  (T) MeHa.

4. MonsipHas KOHLIEHTpaus Win MojsipHOcTh (CM) - 310!

(a) KoIM4eCcTBO MOJIb SKBUBAJIEHTa PaCTBOPEHHOIO BELIECTBA B 1 J1 pacTBOpA;

(0) xomMUecTBO MOJIb PACTBOPEHHOTO BEILIECTBA, coepikalieecs B 171 pacTBopa;

(B) OTHOIIIEHHE MacChl KOMIIOHEHTA (PaCTBOPEHHOTO BEIIECTBA) K MACCE PacTBOPa, BBIPAKEHHOE B JIOJSIX
€IMHUILIBI UJIU B IIPOLICHTAX;

(t) umciio Mok pacTBOpeHHoro BemiecTtBa B 1000 T pacTBOpHUTEIIS.

5. BeiOepute coequHeHus, SIBISIONUIMECS JHACTEPEOMEPAMHU:

a) D-pu6o3a u L-nmukco3a 0) D-pu6o3a u D-anno3a

B) L-rynoza u L-rmroko3a r) D-pubynosza u D-ppyxroza

6. Kakas peakuus DOpUBOOUT K INPEBpALCHUIO (EeHWIANaHWHAa B  (EHWIIMPOBHUHOTPAIHYIO
(2-0kc0-3-(heHUITPOITaHOBY10) KUCIIOTY:

a) nekapOOKCHUIMpOBaHKe; 0) AETUIPUPOBAHKE; B) TPAHCAMUHUPOBAHKE; T') THIPOIIN3?

7. Ilpu B3aUMOJICHCTBUY C alleTaTOM CBHHIIA B PACTBOPE AMUHOKHUCIOTHI 00pa30Bajcs YepHbId 0caloK. DTO
ObUI pacTBOP:

a) amaHuHa, 0) cepuHa, B) TUCTUINHA, T) TpUNTOdaHAa, 1) IUCTENHA, €) TUPO3UHA?

Tema 4. Ctpoenue u cBoiicTBa OMOMOTUMEPOB. AMHUHOKUCIIOTHI U 0enku. CTpOCHUE U CBOWMCTBA YITIEBOJOB.
HyxienHOBbIE KUCIIOTHI M UX CTPYKTYPHBIE KOMIIOHEHTHI. JInnmabl

1. VI3 mepeunciaeHHbIX COeTMHEHHU BRIOEPUTE MOHO3BI, SIBIISIOMINUECS THACTEPEOMEPAMH:
a) D-uno3a

0) L-Tano3a

B) D-apabunosza

r) D-nicuko3a

n) L-anprpoza

e) L-aputpynosza

2. U3 nepeuncieHHbIX COeIMHEHUH BBIOEPUTE MOHO3BI, 00pa3yIOIIHECs B MPOIECCE KETO-CHOIBHOM
TayToMepuu u3 D-cop0o3bI (B 1IeI04HOM cpernie):

a) D-trararosa

0) L-cop6o3a

B) D-rynosa

r) D-ranakro3a

n) L-unosa

e) D-uno3a

3. Kakwuie U3 npuBeIEHHBIX YTIIEBOIOB JAIOT PEAKIIUIO «CEPEOPSTHOTO 3epKaIay:

a) caxaposa

0) MaHHO32

B) KpaxmaJ

T) EJUTI0NI03a

1) MaJIbT03a

4. IIpu BOCCTaHOBJICHUH TITFOKO3BI 00pa3yeTcs:

a) TIIMKO3HU/T

0) croxHbIH 3¢up

B) IIECTHATOMHBIH CIMPT

') €HOJI

5. B renapuHe B COCTaB MOBTOPSIONIMXCS AUCAXapUAHBIX €IUHUI] BXOAAT OCTaTKu D- mmtoko3amuna, D-
IIOKYPOHOBOU M L-naypoHoBO#M KUCHOT. K KakuM COeTMHEHUSIM OTHOCHUTCS TE€NapUH:

a) TOMOIIOJIUCaXapHU bl
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0) Tpucaxapusl
B) reTepoIoJIucaxapuabl
I') KapOOHOBBIE KUCIIOTHI

Pemenue CUTYallMOHHBIX 3a1a4

Tema 2. BBG,Z[GHI/IG B XUMMUIO 3JICMCHTOB, UX ITPUMCHCHUC U MC,Z[I/IKO-GI/IOJIOFI/I‘ICCKOC 3HaA4YCHUC.
KommnekcHbie COCOAMHCHNA. Hcnonp30Banne KOMIIIEKCOB METAJIJIOB B MCOULINHE. DOUBUKO-XUMHUS
MOBCPXHOCTHBIX SIBJICHUM U AUCTICPCHBIX CUCTCM B (I)yHKI_[I/IOHI/IPOBaHI/II/I KHUBBIX CUCTCM

1. Paccuuraiite M3MeHeHHEe JHTPONMHU, IHTAJLINHUUA W SHeprum ['mOGOca mpum c.y. AJas1 peakuuu
OKHUCJIEHUSI INIIOKO3bI /10 3TAHO0J1a, IPOTEeKAKIIel B OpraHnu3Me:
CsH1206(=2C2H:0H= + 2C02m.

Pewenue:

UCTONB3Ys (POPMYIIBI ISl pacdyeTa SHTPOIUH, SHTAJIBIUU U 3Hepruu ['mb0ca mpu c.y. mpousBeaeM pacueT
JUIS peakLuu:

CsH1206 (2= 2C:Hs50H @+ 2C021n.

AH " (peaxmmu) = 2 - AH (C:HsOHp) +2 - AH (COz2t)) - AH (CeH1206 () =
2-(:276.9) + 2 - (-393.51) — (- 1263.80) = -77.02 x/Tac/sto0:1

AS r0s(peaxmmn) =2 - AS208(C2HsOHesy) +2 - AS208(CO2r) - AS 208(CeH 1206 (22)) =
2-16100+2- 21367 —-26950=751384 Taxhom-K

AG29s(peaxumn) =2 - AG298(C2Hs0He) + 2 -AG 295(C02t) - AG 208(CsH1206 () =
2-(-174.20) + 2 - (-394.38) — (- 917.00) = -220.16 xJT:x/s0.15

2. Ilpyu BHYTPUBEHHOM BBEACHHUU TUIEPTOHMUECKHX PACTBOPOB IVIOKO3bl IMOBBIIIAETCA OCMOTHYECKOE
JaBJICHUE KpPOBH, YCHJIMBACTCA TOK >KMIKOCTH M3 TKaHEH B KPOBb, MOBBIMIAIOTCS MpOLEcChl OOMEHa,
YAYYIIAeTCsl JI€3MHTOKCUKAIIMOHHAs (YHKLUS TEUEHH, PACIIUPSIOTCS COCYbl, YBEIMYMBACTCS AUYPE3.
Paccunraiite KOIMYECTBO IIIOKO3bI U AMCTUIUIMPOBAHHOM BOAbI U1 npuroroBieHusa 150 ma 40%-Horo
pactBopa (MI0THOCTE pacTBopa 1540 xr/m3).

OTtBeT: 92,4- macca nI0ko3bl, 138,6- Macca BoabI.

3. TlopakeHHBIN y4acTOK MU OXKOTax IeIodamMu 0OpadaThIBAIOT IOCIE MPOMBIBaHHUS BOMOM 1%-HbIM
pPacTBOPOM YKCYCHOM KUCJIOTHI. Paccunraiite Maccy Takoro pacTBopa, €CJiIM Macca YKCYCHOM KHUCIJIOTBI B HEM
paBHa 0,4 r. PaccuuTaiiTe MOJSIPHOCTH M MOJISUIBHOCTH 3TOTO pacTBopa. IlIoTHOCTH pacTBOpa NpUHATH
paBHOi 1.

OTtBet: macca pactBopa- 40r, Cm -0,17 moab/a, Cm-0,185r/kr p-as.

4. I'moko3a mpUMEHSeTCS B MEIUIMHE KaK CPEACTBO YCHJICHHOTO YIJIEBOJHOIO MUTAHMS, KaK KOM-TIOHEHT
Pa3NUYHBIX KPOBE3aMEIIAIOIIUX M MPOTHBOLIOKOBBIX HJKOCTEH, MPH OTPABICHUSAX Yrap-HbIM ra3oM U
aHuiuHOM. OIpenenuTe Maccy INIIOKO3bl, KOTOPYIO IMOMYYHUT IMAlMeHT IMPH HHBEKIMH OIHOW aMITYIIbI
40%-noro pactBopa oobemoM 10 M. [InoTHOCTB pacTBopa paBHa 1,54 r/cm3.

OTBeT: NanMeHT MOJY4HuT 6,16 I INIIOKO3bI.
4.3 TIpomexyTouHas aTTecTalus 10 AUCIHUILINHE TPOBOAUTCS B OopME IK3aMeHa

Tunossie Bonpocekl 3k3amena (YK-8)
1. ITpenmeT xumun. Xumus U okpyxaroias cpeaa. Csizb XUMUU ¢ METULIMHOM.



2. Dueprerudeckne 3(PQeKTbl XMMHUYECKUX peakuuil. Bunsl sHeprernyeckux 3PQeKToB XUMHUYECKUX
peaxiuii. @aKkTopsl, BIUSAIOUINE HA SHEPTETUIECKUH IPPEKT XUMHUECKON peakuu (IPUPOAa U KOIMYECTBO
BEUIECTB - YYaCTHUKOB peakluu). TepMOXMMHMUYECKHE ypaBHEHHs. TerioTa M SHTAIbIHA: XUMHYECKON
peakiy, oOpa30BaHMs BELIECTBA, XMMHUYECKOM CBsA3M, cropaHus, (azoBoro mepexoaa. CranmapTHoe
COCTOSIHME BelllecTBa. 3akoH ['ecca u cieacTBUs U3 HETO.

3. Knnaccudukanus qucnepcHbix cucreM. Knaccudukanus 1ucnepcHbIX CUCTEM MO CTETIEHU TUCIIEPCHOCTH;
10 arperaTHOMY COCTOSIHUIO (ha3; O CHIIE MEKMOJICKYIIIPHOTO B3aUMOICHCTBHSI MEX1y TUCTIEPCHOM (a3oi
U JUCIIEPCUOHHOM CPENOMH.

4. Koarymsimus. [Topor koarynamuu u ero onpeaenenue, npaswio Llynsue-I'apau. B3anmuas koarynsiusi.
3Ha4YeHHUE KOATyJIALUN B MEIULHE.

5. AncopOuust U3 pacTBOpa Ha TBEPIIOM aJICOPOCHTE.

TunosBble 3aganua s 3k3amMena (YK-8)
1. AHaIBTUH IPUMEHSETCS B MEAWIIMHE KaK 0OJICYTOJISIONIEE, KAPOMOHIDKAIOIIEE U
MIPOTUBOBOC-TIATTUTEILHOE CPEICTBO MPHU TOJIOBHBIX 00X, pAAUKYIIHTe, TpUMIe, peBMaru3me. Onpenennure
MaccCy aHaJIbIMHA, KOTOPYIO MOMYYUT MAIMECHT IPH UHBEKIUU OTHOU aMmyibl 50%-Horo pacTBopa 06beMoM
2 mi. [TnotHocTs pactBopa 1,47 r/mi.
2. Ilpu eueHnH OHKOJIOTHYECKHUX 3a00JIEBAaHUI B OIyXOJb BBOIAT MpErapar, COASPKaIliuil pagrioHyKIHT
upunuii-192. Paccunraiite, Kakas 4acTb BBEACHHOI'O PaJMOHYKJINA OCTAHETCS B OIYXOJIU uepe3 45 CyToK,
€CJIU €ro Mepuo MoiyrnpeBpamieHus cocrasiser 74,08 cyTok.
3. B naboparopuu co3gany HOBBIN JIEKApCTBEHHBIN TNpenapar. CpoK TOMHOCTH 3TOTO Ipemnapara npu t° =
20°C cocrapnsier Tpu roaa. M3BecTHO, YTO I JAHHOW PeakIMH TEMIIepaTypHBIA K03(POHUIIUEHT CKOPOCTH
peakuun paseH 2. Kakoe BpeMsi MoxkHO xpaHuTh npemnapar npu 30°C, 40°C, 50°C? MoHO 11 TIPOBOJIUTH
uccienoBanus npu temneparypax 100-200°C?
4. PaccunTaiiTe KOHCTAaHTY PaBHOBECHS PEAKI[MU OKHUCJIEHHUS ATaHOJa KUCIOPOAOM B YKCYCHBIA alabIETH
(opranmueckue coequHeHus xuakue) mpu 310 K.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHH) — OCHOBHBIC IPU3HAKKA OCBOCHUS (TIOKA3aTEIH

Onenka Kommnerenrim
TOCTYKCHHSI pe3YJIbTaTa)

VK-8 JleMOHCTpUpYEeT  BBICOKMHA  YpOBEHb  3HaHMH  OCHOBHBIX
(U3NKO-XUMUYECKUX TOHATHH UM TEOpUH; OCHOBHBIX METOIIOB
UCCIIC/IOBAHUS B XUMHH. [TpoBOAMT KOMILICKCHBIM —aHAIU3
(U3NKO-XUMHUYECKOW CYIIHOCTH IPOIECCOB, MPOUCXOMSAIINX B
(85<j01T(J)I(I)4[(15:§303) KUBOM OpTaHM3ME, HA KICTOYHOM H MOICKYIADHOM YpOBHE.
JIeMOHCTpUpPYET YMEHHE MPOrHO3UPOBATh CBOWCTBA BEUICCTB U UX
PCaKIIMOHHYIO CIIOCOOHOCTh B KOHKPETHBIX YCIOBHSX OKPY)KAIOIICH
Cpelbl, B TOM YHCJIE XUBOro opraHu3ma. CBOOOAHO MPHUMEHSET
(U3UKO-XUMUYECKHE METO/IbI B IPO(PECCHOHALHON JICSTEIbHOCTH.

VK-8 JIeMOHCTpUpYET  XOpOIIWH  YpPOBEHb  3HAHMM  OCHOBHBIX
(U3NKO-XUMUYECKHX TIOHATHH ¥ TEOpUH; OCHOBHBIX METOJIOB

UCCIIC/IOBAHUS B XUMHH. AHAIU3UPyeT (PHU3UKO-XUMHUECKYFO
(70«_)(35%2(1);0]3) CYIIHOCTh TIPOIIECCOB, TMPOUCXOASIINX B JKABOM OpraHM3Me, Ha
KJICTOYHOM H MOJICKYJIIDHOM ypOBHE. J[eMOHCTpHpYET BIaJeHHE
HaBBIKAMH  TPUMEHEHHS  (DU3MKO-XMMHYECKMX  METOJOB B
poeCCHOHAIBHON ACSITETHHOCTH IO MPEUIOKECHHOMY aJITOPUTMY.

VK-8 JIeMOHCTpUpYET  HEJOCTaTOYHO  BBICOKHMH  yYpPOBEHb  3HAHHM
«y/IOBJICTBOPUTEIILHO» OCHOBHBIX (PU3UKO-XMMHYECKUX TMOHSATUH, ONpeAeNeHUIl U TeOpuH.
(50 - 69 6amnos) JleMoHCTpHUpYyeT (GparMeHTapHOE TMPEACTABICHHE O NPUMCHCHHH

(U3UKO-XUMUYECKUX METOJIOB B MPOPECCUOHATIBHOM NESTEIbHOCTH.
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VK-8 JleMoHCTpUpyeT clabblii ypOBEeHb 3HAHMH €CTECTBEHHOHAYUYHBIX
NOHSATHH ¥ METOJOB. 3aTpydHSETCS JaTh OICHKY CYIIHOCTH
MPOLIECCOB, MPOUCXOASANIMX B JKUBOM OpraHu3Me. JleMoHCTpHupyeT
HETOTOBHOCTh ~ NPUMEHATh  (DU3UKO-XMMHUYECKHE  METOIbI B
po¢eCCHOHAIBHOM JeSITeIbHOCTH.

«HEYIOBICTBOPUTEIHLHOY
(menee 50 6amioB)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHM IO TMCHUIIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OpraHU3aIlUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Mpuctynass K W3Y4YCHUIO AMCUMUILUIMHBI, B TIEPBYIO OYepenb OOyYaromMMCS HEOOXOIUMO O3HAKOMHTHCS
comepkanremM padoueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObeMm, a
TaKXKe MOPAIOK N3yUSHHsI U TIPENOAaBaHus y4eOHOW AUCITUTUINHBI, €€ pa3/elia, YacTH.

Jlnist caMOCTOSTeNbHON pabOThl BAKHOE 3HaUCHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKkoe U HH(popMaIimoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruaabHO-TEXHUIECKOe
obecriedeHre TUCIUILIMHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conepkaHWe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLMUIUIMHBIL, @ TAK)KE BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEpATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyeHue,
npodeccruoHabHble 0a3bl JaHHBIX U HH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpedyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOIHUTEIbHOU
JIUTEPATYPBL;

- IIPY CAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKON TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHUTENBHOM JHMTEPATYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmelieHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
MPe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeamery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTAaBICHHBIH B TEME BOIPOC, MMETh CCHUIKY Ha HCTOYHHK HWH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA W3AAHUS HCIOJNb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBbITh NOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIAECHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHA B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);
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- COCTaBJATHh TE3UCHl (IUTHPOBaHHE HAWMOOIEe BAXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PekoMeHIaIIU U 110 TIOATOTOBKE K OTIEIIbHBIM 33IaHUSIM TEKYIIETO KOHTPOJIS

3ammura J1a00paToOpHBIX padoT

[ToarotoBky K 51aOOpaTOPHOMY 3aHSATHIO OCYIIECTBIISIIOT B HECKOJIBKO JTaroB: IpeaBapuTelIbHas
MOJTOTOBKA, HA4yao padOThI, €€ BBIOJHEHUS, COCTABICHHE OTYETAa M OICHKU Pa0OThI MPEMOIaBaTEIICM.
T'oToBsich K paboTe CTYIEHT, MPEX/e BCETo, JOKEH OCO3HATD €€ Lellb, YCBOUTh TEOPETUUECKHI MaTepHall,
JTOOUTHCS YETKOTO MPEACTABICHUS 0 XUMUUYECKHUX U JPYTUX MPOIECCax, Ha KOTOPBIX OCHOBBIBAeTCs paboTa
puOOPOB U YCTAHOBOK.

B xozne maGoparopHoii pabOThI CTYAEHT JOJDKEH 3alOJIHUTh COOTBETCTBYIOIIME pa3leibl padodei TeTpaiy,
3aMMChIBasl CBOU HAONIONCHUS, 3aONHss TAOMUIBI, Aefias HEOOXOAMMBIE PACUEThI, BBITIOIHSS MOCTPOCHUE
rpaduxoB. TeTpans odopmiseTcs WHANBUAYAIbHO KaXIbIM CTYACHTOM. B BBIBOAAax cieqyeT MPHUBECTH
YHCIIOBBIC 3HAYCHHUSI TIOTYYCHHBIX BEIMYMH, KPAaTKO C(hOpPMYITHPOBATH OCHOBHBIE PE3yJbTaThl BBIMOJIHEHHOM
pabotel. Tlocne odopmienus nabopaTopHOU pabOTHI CTYACHT 3alIMINACT CBOIO padOTy, MPEIACTaBIISSL
3aMoJIHEHHYI0 pabouyro TeTpaab MpEnojaBaTeli0 W OTBEYass Ha KOHTPOJbHBIC BOMpOChl. JlabopaTopHas
paboTa cunuTaeTcs NOTHOCTHIO BHIIOJHEHHOMW U CTAHHOM TOJBKO MOCTIE €€ 3aIUTHI.

Pemienne cuTyaniMoOHHBIX 32124

CutyalvoHHbIE 3a7jayd — 3TO BUJA Y4eOHOTo 3aJaHusl, UMHUTHUPYIOIIUN CHUTyalllH, KOTOpPbIE MOTYT
BO3HUKHYTh B pEalbHON NEHCTBUTENBHOCTHU (IIPHU MPOBEACHUH JUATHOCTUYECKUX U JICUEOHBIX MPOLEIYP).
Creuunduka CHUTyallMOHHOM 3aJadyd 3aKjIlO4yaeTcss B TOM, YTO OHAa HOCHUT SIPKO BBIPaKCHHBIN
MPAKTUKO-OPUEHTUPOBAHHBIN XapaKTep, HO AJIs €€ pelIeHHs] He0OX0IUMO KOHKPETHOE MPEAMETHOE 3HAHUE.
OO0s13aTeIBbHBIM JIEMEHTOM 33JIa4M SBJISIETCS MPOOJIEeMHBIN Borpoc. [Ipu pemennn cCuTyalinoHHOM 3a/1aun
CTYIIEHT JI0JIKEH HalTH pelleHre, COOTBETCTBYIOIIEE TaHHOM CUTYyalluu, U apryMEHTHPOBATh CBOIl OTBET.
JlJiss IOATOTOBKH K PENICHUIO CUTYallMOHHBIX 3324 HEOOXOMUMO M3YYHTh TEOPETUYECCKUN Marepwal Io
teme. Jlnsg 3TOro HEOOXOOUMO MPOCMOTPETh  BHUACONCKIHMIO, H3yYUTh MaTepuasl y4yeOHUKa,
y4e0HO-METOMYECKOro nocobus. PexomeHayercss 3apaHee MPOCMOTPETh W MPOpPELIaTh CUTYallMOHHBIC
3aJja4M, IPUBEACHHBIC B paboueil TeTpau B COOTBETCTBYIOIIEM pa3zere.

I[IncbMeHHasi KOHTPOJIbHAs PadoTa ¢ JJ1eMEeHTAMH TeCTHPOBAHUA/KOHTPOJILHBII cpe3

[TucebmeHHast KOHTPOIBHAS padboTa sBiIseTCS (POPMON KOHTPOJISI CAMOCTOSTEIHFHOM pabOThl 00yJArOIINXCS U
OTpa)kaeT CTeNeHb OCBOCHUS MaTepHasa Mo 3y4aeMoil TUCIUIUINHE.

[ToaroroBka M BBHINOJIHEHHE KOHTPOJBHOM pabOThl MPHUYyYaeT CTYyACHTOB K CaMOCTOSTEIBHOMY TpPYLy, €€
BBINIOJIHEHHE (POPMUPYET y4eOHO-MCCIIE0BATEIbCKUE HABBIKH, IOMOTAET YCBOEHUIO BaXKHBIX DPAa3JeJioB
Kypca.

ITpu moAroToBKE K KOHTPOJIBHOH paboTe HEOOXOIMMO MpOpaboTaTh TEOPETHUECKHH Marepuai Mo Teme,
MPOCMOTPETh €Il Pa3 MPe3eHTALHUIO JEKIMH, MOBTOPUTH Marepuai yueOHHKa. [lomoraer oco3HaHuIO
Marepuasa cOCTaBlICHHE KOHCIIEKTA 110 TeME, IOTIOJIHEHHOTO C YUYeTOM PEKOMEHIOBAHHOW JOMOIHUTEIBHOM
mutepatypbl. HeoOXoauMo 0TBETUTH Ha BOMIPOCHI TSI CAMOCTOSATEIHHON PabOThI, HCIIOIB30BaTh MaTePUAIIbI
paboueii TeTpau.

[Ipu BBHIMONHEHUN MUCHMEHHON KOHTPOJBHOW pabOThI CTYACHT MOMyYaeT 3aJaHus M0 paHee W3yYCHHOMY
MaTepuaty U JIOJDKCH HalUCaTh PElIeHuUE.

6. YueOHO-MeTONM4YecKoe M HHPOPMALIMOHHOE o0ecredyeHre JUCHMIIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. babkoB A. B., Hectrepora O. B. Xumus B MCJIUIINHE : VYuebuuk ays By30B. - Mockga: FOpaiT, 2021. -
403 c. - Tekct : anexkrponHsii // IBC «FOPAUT) [caiit]. - URL: https://urait.ru/bcode/469316

2. XKomuun A.B. O6mas xumus : yueOHuk. - MockBa: [ DOTAP-Menua, 2014. - 400 c. - Tekcr

sanektpoHubii  //  OBC  «KoncymbranT  crymeHTa By3a M MeaBy3a [caiit]. -  URL:
https://www.studentlibrary.ru/book/ISBN9785970429563.html
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3. Ily3akoB C. A., IlonkoB B. A., ®ununmoBa A. A. OO0mas xumusi, COOpHUK 3aAa4 ¥ YIPaKHEHUH :
YyeOHoe mocobue Ans By30B. - mep. W jaom; 5-¢ m3a.. - Mocksa: IOpaiit, 2021. - 251 c. - Teker :
snextpouHsiii // DBC «FOPAWT [caiit]. - URL: https://urait.ru/bcode/468600

4. CemenoB, U. H., Ilepdummosa, M. JI. Xumus : y4ueOHMK mua By30B. - 2022-06-21; Xumwus. -
Cankr-IletepOypr: XUMU3JAT, 2016. - 656 c. - Tekcr : anexrponnsiid / IPR BOOKS [caiiT]. - URL:
http://www.iprbookshop.ru/49800.html

5. TwokaBkuHa H.A. buoopranmueckas XuMHsA: PYKOBOJICTBO K IPAKTHMYECKUM 3aHATHAM : ydeOHOe
nocobue. - MockBa: [ DOTAP-Menua, 2017. - 168 c. - Tekct : snexkrponnsiii / ObBC «KoHcynbranT
CTyIleHTa By3a U MenBy3a [caift]. - URL: https://www.studentlibrary.ru/book/ISBN9785970442098.html

6. TroxkaBkuna H.A., baykoB l0.U., 3ypabsu C.D. buoopranmueckas xumusi : ydeOHUK. - Mocksa:
I'DOTAP-Menmna, 2023. - 416 c. - Tekct : anekrponHbIi // DBC «KoHCynbTaHT cTyneHTa By3a U MEBY3a
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970472095.html

6.2 JlonosHUTENbHAS IUTEpPATYpA:

1. Jlebenes 1O. A., ®@anees I. H., Tony6e A. M., lllanoBan B. H. Xumus : YueOHuUK a7 By30B. - 1ep. U
nor; 2-e u3f.. - Mocksa: FOpaiit, 2021. - 431 c. - Tekct : anexrponusiii / 9bC «FOPAUTY [caiiT]. - URL:
https://urait.ru/bcode/469031

2. Pomanmosa C.B., Ilanacenko A.M. buoopranmueckas XuMHs B BONpPOCaXx M OTBETax
y4e0HO-METOIUIECKOe TTocoOue : B 2-X "acTsx. - TamOoB: [U3nat. mom TI'Y um. ['P. lepxkasunal, 2013

6.3 VlHble UCTOYHUKMU:

1. ITIpaBoBoii caiit Korcynsrantllmtoc - http://www.consultant.ru

2. CnoBapu U 3HIUKJIONEINHU OHJIAlH - http://dic.academic.ru/

3. DnekTpoHHbI cipaBodHUK «MHDOpMEIOY» - www.informio.ru

4. XuMudeckas SHIUKIONEAUs Ha caiiTe « XuMuK.py» - http://www.xumuk.ru/encyklopedia/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecreveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

Jlis  mpoBeneHUs 3aHATHA TO IUCHUIUIMHE HEOOXOIUMO CIIeAYIoIIee MaTepualbHO-TEXHUIECKOe
obecriedyeHre: ydeOHbIE ayqUTOPHM [Jis TPOBEICHUS 3aHITHHA JIGKIIMOHHOTO M CEMHHAPCKOTO THIIA,
TPYNIOBBIX W WHAWBHIYaJIbHBIX KOHCYJIBTAlMH, TEKYIIETO KOHTPOJIS W TPOMEKYTOUYHOH aTTeCTaIuw,
MTOMETIEHUS JITIS1 CAMOCTOSITENTLHOW PabOTHI.

Y4eOHbIe ayTUTOPUH U MIOMEIIEHUS JJIsi CAMOCTOSTENIbHON paOOThl YKOMIUIEKTOBAHBI CIICITUATA3HPOBAHHON
MeOeIbI0 U TEXHUYECKUMHU CPEJICTBAMU OOYUCHHSI, CITYXKAIIUMHU IS PEICTaBICHUS Y4eOHO! HHpOopMAaIiu
OO0JIBIION ayTUTOPHH.

Jl5ig mpoBesieHus 3aHIATUN JIEKIIMOHHOTO TUIA UCTIOIB3YIOTCSI HAOOPHI JEMOHCTPALIMOHHOTO 000PYI0BaHMUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, IKpaH/ MHTEPAKTUBHAS JIOCKA).
Hanmuuue naGopatopuit 1y1s mpoBeAeHUS Ja0OpaTOPHBIX 3aHATHN. JIabopaTOpHBIN MPaKTUKYM 1O XWMHH,
o0OecreueHHbIl XUMHUYECKUMH pPEaKTUBAMHU, JaO0OpaTOPHOM TMOCYIOH W ydeOHbIM 00OpyIOBaHHEM B
COOTBETCTBHUH C MPOTPaMMON JaOOpaTOPHBIX PabOT.

[lepeuens ocHarieHus J1abOpaTopuii: XMMUYECKasi rmocyaa U o0opynoBaHue: MPOOUPKH, KOJObI, MEpHBIE
KONOBI, NHUIUHAPBI, XMUMHYECKHE CTaKaHbl, MUIETKH, BOPOHKH, JACIUTEIbHBIE BOPOHKH, IITATUBHI,
ANIEKTPUYECKUE TUIUTKU, AHAIMTUYECKUE BECBI, BOJSHBIC OaHW, IImarend, QUIBTpoBalbHAs Oymara,
YHUBEpcallbHAs UHANKATOpHAs: Oymara, 1ab0opaTopHbIe TEPMOMETPHI, MHKPOCKOTL.

JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICYeHHE:

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Onepannonnas cucrema Microsoft Windows 10
Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
7-Zip 9.20
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Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru

2. Hayunas osnextponnas OuOmmoreka Poccuiickoii  akagemuu  ectrectBo3Hanusi. — URL:
https://www.monographies.ru

3. [Ipe3unentckas 6ubnuoreka umenu b.H. Enpriuaa. — URL: https://www.prlib.ru
4. Poccwiickast rocynapcTBeHHas: Onbmuoreka: opuimanbabii caiit. — URL: https://www.rsl.ru
5. Poccuiickast HaroHanbHas OubanoTeka: opunuanbHbii cadT. — URL: http://nlr.ru

6. VYHuBepcurerckas OuOnuoTeka OHJAMH:  3JEeKTpoHHO-OMOnMoreunas  cucrema. —  URL:
https://biblioclub.ru

7. ObC «KoHcynbpTaHT CcTyAeHTa»: KouleKuuu: MenunuHa. 31paBooxpaHeHHe. |'yMaHUTapHblE HAyKH . —
URL: https://www.studentlibrary.ru

8. Dnexrponnas omommoreka TI'Y. — URL: https://elibrary.tsutmb.ru/

0. DIEKTPOHHBII Karajor DyHIaMEHTaIbHON OnOIMOTEeKN TI'V. - URL:
https://www.tsutmb.ru/biblio/elektronnyij-katalog/

10. FOpaiit: obpazoBarenpHas miaTdopma, JMEKTPOHHO-OnbOmmoTeyHas cucrema. — URL: https://urait.ru
11. Hudporoii oopazosarenshblii pecypc IPR SMART. — URL: http://www.iprbookshop.ru

JIeKTpPOHHAsA HH(POPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpernomaBaTenss W CTYJCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEHMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH, HUCIOIB3YEMBIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.
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