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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

Kon n HammenoBaHue
xommnereniuu ®I'OC BO,
HEOOXOOUMOM IS

npodeccroHaIbHEIC (hopMHpOBaHUS TPYIOBOTO
nercTBus (MIpH HAUTHIAH WIH PO eCCHOHATBLHOTO
npodcTangapra) TEHCTBUS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

VK-8 CriocobeH co3nasars
U TIOIZICP)KUBATh B
[IOBCEIHEBHOM KU3HU U B

HpI/IMeHHeT OCHOBHBEIC (1)I/IBI/IKO-XI/IMI/ILICCKI/IC IIOHATHUA H
TCOpHUUN Ha IMPAKTHUKE, AHAJIU3UPYCT PE3YIbTAaThI
(1)H3I/IKO—XI/IMI/I‘16CKI/IX MCTOAOB HCCJIICAOBAaHHA CTPOCHMHA,

podecCrOHALHOM CBOWMCTB U PEaKIMOHHON CIIOCOOHOCTH COCTUHCHHMA IS
JEATSILHOCTH O€30IMacHbIC |pelIeHUs IPO(EeCCHOHATBHBIX 3a/1a4
YCIIOBHS

JKU3HENEATENHHOCTH IS
COXpaHEHUS MPUPOTHOM
cpenbl, o0ecrieueHUs
YCTOHYMBOTO pa3BUTHUS
00IIIeCTBa, B TOM YHCIIE MTPH
yTPO3€ ¥ BOSHUKHOBCHHUHU
Ype3BBIYANHBIX CUTYallul U
BOCHHBIX KOH(IIUKTOB

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 ®dopma
n/n JUCIIUTLITNH, o0yueH
OTIPEIETISIOINX us
MEXIUCIUTUTMHAPHBIE | OyHas
CBsI31 (cemect
p)
213




—

Bbe3omacHocth +
JKU3HENEATEILHOCTH

2 |Menumnunckas usuka | +

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 QUCIUIUIMHEL: 4 3.€.
Oumnas: 4 3.e.

N Ounas
Bun yueGHOM paboThI
(Bcero yacos)
OO0mas Tpy10éMKOCTb 1M CHUILTHHBI 144
KonTaktHas pabora 48
Jlexnuu (Jlexiun) 16
Jlaboparopnsie (J1a6. pab.) 32
CamocrosrenbHas padota (CP) 60
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
TEPMOAMHAMUKH, 3aja4; 3ammTa
TEPMOJAUHAMUKH 71a00paTOPHBIX
pPacTBOPOB H 4 | 8 |15 pabor;
XUMHYECKOM KonTtponbHas
KUHETUKH. pabora
XHUMHUECKOE
paBHOBecHUE




CsolicTBa
pacTBOpOB
HU3KOMOJIEKYIISIPHBI
X BEIISCTB.
IIporonurnueckue
paBHOBECHS U
MIPOLIECCHI.
Bydepusie
CHCTEMBI.
I'ereporennsie
paBHOBECHS B
pacTBopax
ANEKTPOIUTOB.
BBenenue B XuMuro
DJIEMCHTOB, HX
MPUMEHEHUE U
MEIMKO-OHO0JIOrnYeC
KO€ 3HAYCHMUE.
KomruiexcHblie
COCIMHCHHSL.
Hcnonp3oBanue
KOMILICKCOB
METAalIoB B
MCOUIIMHE

15

Pemenue
CUTYallMOHHBIX
3aJa4; 3ammTa
71a00paTOPHBIX

pabor;
KontponpHas
pabora

DOU3UKO-XUMUS
MOBEPXHOCTHBIX
SIBIICHUI B
(bYHKUIMOHUPOBAaHUU
JKUBBIX CHCTEM.
DOU3UKO-XUMUS
JUCTIEPCHBIX CUCTEM
B
(bYHKIMOHUPOBAaHUU
JKUBBIX CHCTEM

15

Pemenue
CUTYallMOHHBIX
3ana4d; KoHtponbHas
pabota; 3amura
1a00paTOPHBIX
pabor




4 Knaccudukamms n 3amura
HOMEHKJIaTypa 1a00paTOPHBIX
OpPraHUYECKHUX pabor;
COCIMHECHUM. KontponbpHas
N3omepusi. pabora
MexaHu3mbl
peaxkuuii B
OpraHn4eCcKOn
XUMUH.
buonornyecku
aKTUBHBIE [IOJIU- U
reTepopyHKIHOHAT
bHBIE BEILLIECTBA.
Crpoenue u
CBOMCTBA
OMOTIOTUMEPOB.
Crpoenue u
CBOMCTBA
aMUHOKHCIIOT U
NEeNTUI0B. benku.
Crpoenue u
CBOMCTBA
yIJIEBOJIOB.
Hyxnennosbie
KHCJIOTBI U UX
CTPYKTYpHBIE
KOMITOHEHTHI.
JInon sl

Tema 1. DjieMeHTbl XUMHYECKOH TEPMOAMHAMMKHN, TEPMOAUHAMUKHA PACTBOPOB U XUMHUY€CKOI
KHHeTUKU. Xumnueckoe papHopecue (YK-8)
Jlekuus.

BBonnas nekmus. [IpenMer m MeToabl XUMHUYECKOM TEpMOAMHAMHUKHU. B3amMOCBI3b MEXIy Mpoleccamu
oOMeHa BEUIECTB W SHEPruu B OpraHu3Me. XHUMHUYECKas TEePMOAMHAMHKA KaK TEOpeTHYecKas OCHOBa
OMOYHEPTEeTHKHU.

OCHOBHBIE MOHATUSA TEPMOANMHAMUKU. VIHTEHCHUBHBIE M HKCTEHCHUBHBIC MapaMmeTpbl. OyHKINS COCTOSHHUS.
BuyTtpennsst sHeprus. Pabora u Temnora - aBe Gopmbl Mepeaadyd dHEPrUr. THIBI TEPMOIUHAMUYECKUX
cucteM  (M30JIUPOBAaHHBIE,  3aKPBITbIE,  OTKPBIThIC). TUNBI  TEPMOAMHAMUYECKHX  IPOLIECCOB
(m3oTepMuueckue, n300apHbIe, N30XOpHBIE). CTaHIAPTHOE COCTOSIHHE.

[lepBoe Hawamo TepMoaUHAMHKHK. OHTanbnus. CTaHmapTHas DSHTANbIUS O00pa3oBaHUS BEIIECTBA,
CTaHJapTHAsl DJHTANbIUS Cropanus BemectBa. CraHmapTHas OSHTaNbNHS peaknuu. 3akoH [ecca.
[IpuMmeHeHHe TIEpBOrO Hayaia TEPMOAUHAMUKH K OMOCHCTEMaM.

Bropoe nauano tepmonunamuku. ObpatuMbie 1 HEOOpaTUMbIE B TEPMOJUHAMUYECKOM CMBICIIE TPOIIECCHI.
Outponust. DHeprust [m66ca. CrannaptHas sHeprusi [ m66ca oOpazoBaHus BEIIECTBA, CTaHAAPTHAS YHEPTHUS
I'n66ca 6uonornyeckoro okucieHus Bemectsa. CranmapTHas sHeprus [ m66ca peakiuu.
Jlekuusa-susyanuzanus. I[IpenmMer U OCHOBHBIE MOHATHUS XUMHYECKOM KMHETHKHA. XUMHUYECKasi KUHETUKA
KaK OCHOBa JUIsl U3yYEHHUS CKOPOCTEH M MEXaHHW3MOB OMOXMMHUYECKUX TMporieccoB. CKOPOCTh peaKIluw,
CpenHsisi CKOpPOCTh peaklud B HWHTEpBalle, WCTHHHas CKOpocTh. Kiaccudukammmu peakuui,
MPUMEHSIIOIIMECS] B KHHETUKE: PEAaKIUU, TOMOTCHHbBIE, T€TEePOTEHHBIE U MHKPOT€TEPOTCHHBIE; PEaKIIHH
MPOCThIE W CIIOXKHBIC (MapajulelibHbIe, IOCIeI0BaTeIbHbIC, COMpPSIKCHHBIE, IenHble). KuHernuyeckue
ypaBHenus. I[lopsmokx peakmuu. Ilepuon momynpeBpamieHusi. 3aBHCHUMOCTh CKOPOCTH PEaKIMH OT
KOHIIeHTparu. KuHeTnueckne ypaBHEHHS peakUUid TEpPBOrO, BTOPOrO M KYJIEBOTO TOPSIKOB.
DKCIIepUMEHTAIIbHBIE METO/IbI OTIPECIICHUSI CKOPOCTH M KOHCTAHTBI CKOPOCTH PEAKIIUU.



3aBUCUMOCTh CKOPOCTH peakluu OT Temieparypbl. [loHsSTHE O TeOpUuM aKTUBHBIX COYHApEHHH.
DHepreTUdecKuil mpopuiib peakiluy; YHEPTHs aAKTHUBAINK; ypaBHeHHE Appenuyca. Kartanus. [oMoreHHslii u
TeTePOTCHHBIA  KaTanu3. OHepreTHYeckuii mnpoduns KaramuTudeckodl peakumu. OcoOEHHOCTH
KaTaTUTUYECKOW aKTUBHOCTH (DepMEHTOB. XuMUYeckoe paBHOBecue. OOparhMble W HEOOpaTHMBbIE IO
HaIpaBlICHUIO peakuuu. TepMOAMHAMUYECKHE YCJIOBHUS PABHOBECUS B M30JUPOBAHHBIX M 3aKPBITHIX
cucteMax. KoHcTaHTa XUMHUYECKOTO paBHOBECHSI.

JlaGopaTopHbie padoThbI.
Jlabopatopnas pa6ora. «IIpaBuia TexHMKH 0€30MaCHOCTH NPH padoTe B XUMHUYECKOIi 1adopaTopuu.
Hapbixu padoThl ¢ XHMMHYECKOIl OCY10i1»
IIpaBuia TexHMKH 0€30MACHOCTH NPH padoTe B XUMHUYECKOIl 1adopaTopuu.
[lepen HauasoM paboThl HEOOXOOUMO BHUMATEIBHO U3YUHMTh COAEP)KAHHUE ONBITa U YCBOUTH TEXHHUKY €rO
WCIIOJTHEHUS, @ HE YUTaTh X0 pabOThl BO BPEeMs BBIIIOJHEHHS SKCIIEPUMEHTA.
Ha naGopaTropHbIX 3aHATHSAX MO XUMHH BCE OMbBITHI MPOBOISATCSA C MajbIM KOJIMYECTBOM PEaKTHUBOB, YTO
CHIDKAET PUCK BO3HUKHOBEHUS! HECUACTHBIX CIIy4aeB, HO MOJHOCTHIO He HcKItouaeT. [loaTroMy HeoOxoanumo
coOyofaTh MpaBWJia TEXHUKU OE30MACHOCTH, a TakXKe 3HAaTh MEphl OKa3aHUs NEPBOM MOMOIIK MpU
HECYACTHBIX CIydasx.
IIpaBuiia TexHUKH 0€30MACHOCTH
1. 3anpeniaercs paboTark OMHOMY B JIa0OpPATOPUHU, IPUCTYTIATH K PaO0OTE MOKHO TOIBKO C Pa3pelIeHUs
MpenoaBaTes.
2. B naboparopuu HEOOXOAMMO HAXOAUTHCS B 3aCTETHYTOM XJIOMYaTOOyMaKHOM Xajare v IIarnoyke.
3. Bo Bpemst 3aHsTHS B TaOOpaTOpUU HEJIb3s OTBIEKAThCs OT paboThI M OTBiIEKaTh Apyrux. [loatomy
CJIeIyeT Ha BpeMs JJa0OpaTOpHO PabOThI OTKITIOYATh COTOBBIC TEIC(HOHBI.
4. 3anpeniaercs NPUHUMATH IHUILY U MUTH BOLY B 1aOOpaToOpuu.
5. Kareropuuecku 3ampeniaercs npoOoBaTh XUMHUYECKHE BellecTBa Ha BKyc. [Ipu ompeneneHun 3amaxa
BEIIECTBA CJIEIYEeT OCTOPOXKHO, HE TMOMHOCS COCYA OJHM3KO K JIUILY, JETKHM JIBI)KEHHEM HAIpPaBHUTh MaphI
WJIU Ta3 K HOCY, HE Jiesasi MOJIHBIN BIIOX.
6. Kaxxp1il 1OKEH 3HaTh, II€ HAXOAATCA CPECTBA MHAMBHYaJIbHOW 3al[UThI, allT€UKa, CPEACTBA IJIsI
TYLICHUS TOXkapa.
7. Henb3si nomycKaTth 3arps3HEHHs] PEaKTUBOB; OTKPBIB CKIISIHKY, HY>)KHO CTaBUTh IMPOOKY HUKHEH 4acThio
BBEpPX. 3aKphIBATh COCYJ MOXHO TOJIBKO TOW k€ MpoOKO#. M3iuiiex peakTiBa HEb3sl CIMBATh 0OpaTHO B
CKJISIHKY.
8. Henb3st mpoBOAUTH ONBITHI B 3arpsisHEHHOM nocye. [locyny ciemyeT MbITh cpa3y Mociie OKOHUYAHUS
sKcriepuMeHTa. Takke o OKOHYaHUH PAbOTHl HEOOXOAMMO OTKIFOYHTH BOJIY M MUTAHUE MCTIONIH3YEMbIX
ANIEKTPOTPUOOPOB, BEIMBITH PYKH C MBLIOM.
9. 3ampemiaercs HarpeBaTh U CMEIIMBATh PEAKTUBBI BOJIM3H JIHUIIA.
10. IIpu nepeMenTMBaHNY PEAKTUBOB MPOOHUPKY JIEPKAT 3a BEPXHIOK YaCTh OOJBIINM, YKa3aTeIIbHBIM U
CPEIHUM MaJIbLIAMH JIEBOM PYKH, a YKa3aTeJbHbIM MalbIEM IPABOU PYKH yAAPSIIOT CKOIB3SIIIUM
JBUYKEHUEM 10 €€ HIDKHEH 4acTu.
[Ipu HarpeBaHuu TPOOHPKY 3aKPEIUISIIOT B JIepKaTelie, OTKPBITHIM KOHell MPOOUPKHU T0JKEH ObITh
MOBEPHYT B CTOPOHY OT padoTtaromux Jtoaei. [lepen okanbHbIM HarpeBaHUEM MPOOUPKY PaBHOMEPHO
MPOTPEBAIOT O BCEH JJIMHE.
11. 3ampernieHo BbUIMBATh B PAKOBUHY OCTATKU KUCJIOT U 1I€JI0Yei, OTHEONACHBIX U B3PbIBOOMACHBIX, &
TaK)Ke CHJIbHO TIaXHYIIUX BemlecTB. J{Jisl CIMBa ATUX BEIIECTB B BRITSHKHOM KAy HAXOIATCS
CHeIHalIbHBIE COCY/BI C COOTBETCTBYIOIIUMU dTHKETKaMu. Hemnb3s 3arps3HATh pakoBUHY (QUIBTpaMH,
oOpbIBKaM# OyMaru, CIM4KaMH, CTEKISTHHBIM OOEM U T.II.
12. XpaHuTh U MepenBaTh KOHIIEHTPUPOBAHHBIE KUCIOTHI U IIEJIOYH CIEAYET B BRITSHKHOM IKady Ha
MOJIJTOHE.
13. Bcé€ CKIISIHKH, B KOTOPBIX XPAHSTCS BEIIECTBA, IOJDKHBI OBITh CHA0KEHBI ITHKETKAMH C
COOTBETCTBYIOIIMMH Ha3BAHUSMH.
14. Henb3st 3axuratb CIUPTOBKY OT APYIOM CIIMPTOBKH.

IIpaBuia npoTHBONOKAPHOH 0€30ACHOCTH



15. MHorue opraHn4eckie COeTUHEHHUS BBI3BIBAIOT Pa3ipaskeHUE U OKOTH KOXKHU U CIIM3UCTBIX 000JIOUEK.
Heo6xonumo cneauts, 4ToOBI B Ipoliecce padoThl OHU HE MOMaany Ha KOXKY. JKuaKkocTh U3 cocyna
OTOMPAIOT MUMETKON C IOMOIIBIO TPYIIIH.

16. PaGoTsl ¢ erkoBocruiameHstomumMucs xkuakoctsimu (JIBXX) cienyer mpoBoauTh momasnslie ot
OTKPBITOTO MJIAMEHH U BKIIIOYEHHBIX IEKTPOIUIUTOK.

17. Y6parb Bce roproure BeliecTBa OT MECTa BO3TOPAHHUsl, OTKIIOYUTH 3JEKTPONPUOOPHI U MTPEKPATUTH
aKTUBHBIN JOCTYI BO3/1yXa B J1a00paToOpHIO.

18. IlmaMsi TymMTh MECKOM, MPOTHUBOIMOXAPHBIM OAEAJIOM, OTHETYIIUTENeM. Eciii TOpuT opraHuydeckoe
BELIECTBO, TYLICHHE BOAON MOXKET MPUBECTH K PACHIMPEHUIO o4yara rnoxapa.

19. Tlpu BO3rOopaHuyu OACKIBI HEB3s JIeaTh PE3KUX ABMKCHUN U OeKaTh — 3TO ycuiauBaeT ropenue. Ecimu
3TO BO3MOXKHO, CIIEAyeT COPOCUTH TOPAIIYIO OJEKIYy M MOracUTh Ha TMOIY, €CIM HET, TO Hajlo IUIOTHO
HAKPBITh 3arOPEBIIYIOCS TKaHb IPOTHUBOIMOKAPHBIM OJIESIIOM.

20. Ilpu BO3HMKHOBEHHMM TIOKapa HEOOXOJMMO BbI3BaTh CIIy)kOy cmaceHuss mo Homepy «O0l» co
cTanroHapHoro tenedona uin «112» ¢ MmobunbHOrO TenedoHa.

Mepbl 0ka3aHus NEePBOH MOMOIIM MPH HECHACTHBIX CAyYasIX
21. Ilpu mope3ax CTEKJIOM HY>KHO YJIaJIUTh OCKOJIKU U3 PAHKU U, YOeTUBIINCH, YTO CTEKJIa TaM HET, CMa3aTh
MOBEPXHOCTh BOKPYT MOPaKEHHOTO MeCTa HOJIOM U MepeBs3arh.
23. IIpu oxorax KUCIOTaMH HEOOXOUMO TPOMBITH MIOPAKEHHOE MECTO OOJIBIITUM KOJIMYECTBOM ITPOTOYHOM
BOJIbI, a 3aTeM 3%-HBIM PaCTBOPOM T'MJIpOKapOOHATa HATPHsl, U CHOBA BOJIOM.
24. Ilpu oxorax ImeaodyaMy HYy>KHO TTPOMBITh O4ar MopakeHHs MPOTOYHOM BOJOM, a 3aTeM pa30aBiIeHHBIM
pacTBOpPOM OOpPHOM WIJIH YKCYCHOM KHUCJIOTHI.
25. Ilpu oxorax heHonoM ouar nopaxkeHus ciegayet oopadorars 70 %-HbIM 3TUIIOBBIM CITUPTOM, a 3aTEM
IJIMLIEPUHOM JI0 MCUE3HOBEHHUS OelbIX NsATeH Ha koxe. [Ipu oTpaBnenun napamu ¢peHosa KaTeropudecku
3arperiaeTcs MUTh MOJIOKO.
26. Ilpu oxxorax OpOMOM €ro HYXHO CMBITh 96%-HbIM CITUPTOM HJIM pa30aBIEHHBIM PACTBOPOM IIIEJIOYH,
nocie 4yero oOpaTuTbes K Bpady. Ilpu oTpaBieHnu mapamu Opoma HEOOXOAWMO HECKOJIBKO pa3 IIyOOKO
BJIOXHYTh Mapbl ITUJIOBOTO CIUPTA, & 3aT€M BBIIIUTH MOJIOKA.
27. Ilpu momajaHuy Ha KOXKY €IKMX OPraHWYeCKUX BEUIECTB, HE PACTBOPUMBIX B BOJE, UX HEOOXOIUMO
CMBITh OOJIBIIUM KOJMYECTBOM IMOAXOASIIEr0 PaCTBOPUTEISL.
28. [Tocne okazaHus MepBOi MOMOIITY TOCTPAIABIINKA TOJDKEH OBITH HAIIPaBJICH B MEAMYHKT.

XuMH4deckas ocy/a JISTUTCS Ha CTEKITHHYIO B papdopoByro. OCHOBHBIMH TpeOOBaHUEM,
MPEIbABISIEMBIM K CTEKIISTHHON MOCYIE, SIBISIETCA €€ XUMUYECKas yCTOMYUBOCTh. XUMHUUECKast
YCTOMYMBOCTH — 3TO CBOMCTBO CTEKJIa MPOTUBOCTOSATH Pa3pylIAOIIEMy AEHCTBUIO PACTBOPOB ILIETOUEH,
KHCJIOT U IPYTUX BeulecTB. TepMuyeckas yCTOHUYUBOCTh — CITIOCOOHOCTD MOCY/AbI BBIIEPKUBATh PE3KUE
KoJIeOaHUs TeMITepaTyphl.

Bcest mocyna mo Ha3HaYeHHIO IETUTCS HA HECKOJIBKO MPYTIM:

- o011ero Ha3Ha4eHUs (MCIOIB3YETCs ISl BBIMOTHEHHUS HECKOIBKIX XUMUUECKHUX ONeparuii):
POOUPKH, CTAKaHbI, MJIOCKOJJOHHBIE, KOHUYECKUE U KPYITIOIOHHbIE KOJIObI, K010kl Bropia (KpyriionoHHbIe
C Ta300TBO/IHOM TPYOKOIi), KpUCTAIIM3ATOPBI, BOPOHKH, YACOBBIE CTEKIIA, OIOKCHI;

- MepHasi Mocy/a: UWINHAPBL, MEH3YpKU, TUIETKH Mopa U TpagyupoBaHHbIE MUMIETKH, MEPHBIE
KOJIOBI;

- MoCy/ia CHeIHaIbHOTO Ha3HAaYeHUsI: ocyluTenbHble CKIsIHKY (Tummenko, Bynbda, pexcens),
annapat Kunmna, ycranoBka /uis puiasTpoBaHusl 101 BAKYYMOM, KOTOpasi COCTOUT U3 KoiObl byH3eHa,
BOpOHKHU broxHepa, CKISHKU-JIOBYLIKH U BOAOCTPYHHOTO HAacoCa;

- nocyna u3 dhapdopa u Ipyrux MaTepuayioB: MIMATEH, CTYIIKH, BEITAPUTEIBHBIE YaIIKH, THUTIH.
Konmponvusie sonpocswi:

1. [TpuBenuTe KIaccuPUKAIINIO XUMUYECKOM MTOCYIBI B 3aBUCUMOCTH OT Ha3HAYCHHUS.

2. Kaxkue TpeboBanms mpeabsaBIsSIOTCS K CTEKISTHHON nocyae? UTo o3HagaeT MapkupoBKa nmocyasl TY
uXV?

3. VYkaxxute HazHaueHue (HapdopoBoOi MOCYbI: YalllKa, TUTeIb, CTYIIKa ¢ MecTuKoM. [lepeuncaure

npeumytiecTBa ¢haphopoBoi MOCYABI IO CPABHEHUIO CO CTEKIISTHHOM.
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4. [Tepeuncnure mocyay, KOTOPYIO MOKHO HCIIOJIB30BATh ISl U3MEPEHUSI 00BEMOB JKUIKOCTH.
5. Kakast mocyna ncnonpsyercst 1ist 0TOOpa TOYHO ONpeAesIeHHBIX 00beMOB XHUIKOCTH. PacckaxuTe,
KakK IMOJIb30BaThCS ATOM MOCYAOM.
6. B maGoparopHoii mpakTHKe 4acTO MPUXOIUTCS MOJIH30BATHCS HEKOTOPHIMHU MTPOCTEHIITMHU
uHcTpymeHTamu. [lepeuncnure Hanbonee ynoTpeOuTenbHble, Ha Bamn B3misa, HHCTPYMEHTHI, KOTOPbIE
MOJIE3HO UMETh B JIAOOPATOPUH.

7. [Tocyna, ynorpebisiemas 1151 ONBITOB JIOJDKHA OBITH YnCTOM. [lepedncinTe npaBuia MbIThS TIOCY/IbI.
Kakue cpenctBa MOXKHO HUCIIONIB30BaTh ISl €€ YUCTKHU.

8. Yro Takoe «xpomoBas cMecb»? Ha ueM ocHOBaHO ee Moroliee AeiicTBUE?

9. Kak 1o BHemHeMy BUy ONPENENIUTh YUCTYIO 00€3)KUPEHHYIO XMMUYECKYIO TOCYTy?

10. Kak mpaBuiibHO cymuTh XumMuueckyto nocyny? 11. [IpaBuna paboTbl cO CIUPTOBKOM, TUIETKOH,
OIOPETKOIA.

JlaGoparTopHasi padora. OnpeaesieHue TemioBoro 3pdexra peakunu HelTPAJIU3AUMH OJTHOOCHOBHOM
KHCJIOTHI PACTBOPOM IIET0YH
esab padoThl: HAYYUTHCS IKCIEPUMEHTAJBLHO ONpeaessiTh TelmoBbie 3P PeKTbl XMMUYEeCKHX
peakumi.
PeakTuBbi: 1 M KHCI0THI - coisiHasA WM a3oTHast M1 1 M mesioun - NaOH nim KOH.
IIpubopsl: ynpomeHHsblii kajopumerp (puc. 1).
Xon padoTsbl
1. BHyTpeHHHUI CTakaH KaJOpUMETpa B3BECUTH ¢ TOUHOCTHIO 110 0,1 T (m1), 3aTeéM HaIUTh B HETO U3

OropeTku 25 M1 1 M pacTBopa KHCIOTHI M IOMECTUTh CTaKaH 0OpaTHO B KaJopuMeTp. B npyroit cyxoit
CTaKaH HaJIUTh U3 OropeTku 25 M 1 M pacTBopa menodm.

2. 3MepuTh TEMIIepaTypy pacTBopa KUCIOTHI ¢ TOUHOCTHIO 110 0,1°. Temnepatypy pacTBopa mienouu
MO>KHO HE U3MEPSTh, T.K. 00a paCTBOpa XpaHATCA B OJHOM KOMHATE U UMEIOT OJHY U TY K€ TeMIEpaTypy.
He BeiHMMAas 13 pacTBOpa KUCIOTHI TEPMOMETP, OBICTPO BBIIUTH PACTBOP IIET0UYH B KUCIOTY. OCTOPOKHO
nepeMenaTh pacTBOp TEPMOMETPOM, HaOmroaas 3a u3MeHeHeM TeMiieparypbl. Korna nossimenue
TEeMIIEpaTyphl IPEKPATUTCS, OTMETUTh MAKCUMAaJIbHYIO TEMIIEpaTypy pacTBopa.

3. Kornma pactBop oXJ1aiuTCsl O KOMHATHOM TeMIIEPaTyphl, B3BECUTh BHYTPEHHUHN CTaKaH KAJIOPUMETPA C
pacTtBOpoM ¢ TogHOCTHIO 710 0,1 T (M2).

Puc. 1. YinpoueHHbI KaJopuMeTp, COCTOSIIUN U3 IBYX CTAKAHOB (BHEIIHEro eMKocThi0 250 — 300
MJI U BHYTPeHHero eMKkocThio 100 mur), KOpkoBoOii NPOOKH U TepMoMeTpa ¢ aejleHussMu Ha 0,1°
(BHYTpPeHHMH CTAKAH VISl YMEHbIIIEHUS TeMJI00TAA4H MOMelleH HA KOPKOBYIO MPOOKY).

®dopma 3anucu HaOTIONEHU 1 00pabOTKa pe3ybTaToOB
Macca BHyTpeHHero ctakaHa - ml (r); 00beM pacTBopa KHCIOTHI - VK (MI1); 00beM pacTBOpa IIeI0uu - Vil
(Mu11); KOHIIEHTpaus KUCIOThI - CK (MOJIB/IT); KOHIIEHTpalus 1menodu - Cir (Mob/IT); HadaabHas
teMieparypa - t1 (°C); xoHeunas temneparypa - t2 (°C); macca BHyTPEHHETO CTaKaHa C pacTBOPOM - m2 (T).



1. Tennora, BeIIETIEHHAS IPU pEAKIIMKA HENTPAIN3allUY, PacX0OyeTcs Ha HarpeBaHUe pacTBopa: q = ¢'m (t2
—t1). TerutoemkocTh pacTBOpa (C) NPUHATH PABHON TEINIOEMKOCTH BOJIbI, KOTOpasi COCTaBIIAET |
kkau/(kr-K);

TemmoToi, pacxogyeMoi Ha HarpeBaHKUE KaJOpUMeETpa, IpeHeOpedb.

2. Maccy pacTBopa HaliTH 1O pa3HOCTH m = m2 — ml.

3. KonnuectBo BemiecTBa, coaepxanieecs B 25 mu 1 M pactBopa, cocrasisier 0,025 monsb. TemioBoi
s dexT peakiuu OTHOCHTCS K 1 MoOJb U BeIpakaeTcs B Kkas win KJx (1 kkan = 4,184 x/[x).
Crnenoarensno, Q = q/0,025 (kkan/Mob).

3. Paccunrarh TernoBoi 3 eKT peakiuyu HeuTpain3aui OTHOOCHOBHOM KHCIOTHI M OIPEACTUTh
MPOLIEHT OIIMOKH, €CITU TeopeTudeckoe 3HadeHue s dekra paBHo 13,7 Kka.

KoHTpoabHbIe BONpOCHI
1. [laiiTe onpeneneHne MOHITHIO «HTAIBITHS XUMHYECKON PEAKITHI.
2. Hanumure ypaBHEHUs XUMUYECKOM peakuu (B OJTHOM M COKPALIEHHOM HOHHOM BUJIE), TETNIOBOM
3¢ deKT KOTOpoi onpenessics B dkcepuMenTe. KakoB 3HaK SHTAIBIHUH U TEIUIOBOTO () dekra FTon
peakiuu?
3. KakoBa pasmepHOCTb TeII0Boro 3dexra XuMUIeCKON peakiuu?
JladoparopHas padora. CKOpPOCTh XUMHYECKOH peaKkunu
Heab padoThl: H3yUUTH BJIMSIHME KOHIEHTPALMHN PearupyolIuX BellecTB, TeMIepaTypbl U
NPHUCYTCTBHUA KAaTAJIM3ATOPOB HA CKOPOCTh XMMHYECKOH peakInu.
IIpuGops! u nocyaa: Bechbl ¢ PpAa3HOBECOM; IITATHB C JIANKOH M KOJBIIOM; METPOHOM WJIM CEKYHAOMeEp;
TepmomeTtp Ha 100 °C; mraTuB ¢ NnpodOUpPKaAMHU; NPOOUPKHU eMKOCTHIO S0 Mu1 ¢ HOMepamu (3 IIT.);
MEPHBbINA MUJIMHIP IS BOABI HA 25 MJI; MepHbIe WIHHAPHI eMKOCTBHIO 25 MJI IJ1sl pACTBOPOB
THocyabdara HaTtpusi Na2S203 u cepHoii kucaorbl H2SO4; xumunuyeckne ctakaHbl eMKOCTHIO 200 mut
(2 wr) m 25 mut (1 WIT.); MUNETKA; MINATENb; JY4YUHA.
PeaktuBbl: cepHas kuciaora H2SO4 (2 1 u 1:200); 2) Tuocyasdar Hatpust Na2S203 (1 1 u 1:200);
nepexkuch Bogopona (3 %); oxkeua mapranma (IV).
Xon padoTsbl
1. 3aBHCHMOCTDH CKOPOCTH pPeaKkIMU OT KOHIEHTPAIlUM Pearupyroiinx BeuecTs.
a) K 1 u pactBopy THOCYnBhaTa Harpus Na2S203 npunuth 2 H pacTBOp cepHoi kucioTel H2SO4.
Habmronaercs noMmyTHeHHE pacTBOpa, KOTOpPOE BhI3BAHO B3aMMOAECHCTBHEM THOCYIb(aTa HATPHUS U CEPHOI
KHCIIOTHI C BBIIGIEHUEM CBOOOTHOMN CEpBhl:
Na2S203 + H2S04 = Na2S04 + SO2 + H20 + S.

Bpemsi, KoTopoe MpoXoauT OT Havyalsla peakiiy 10 3aMETHOTO IIOMYTHEHHUS PacTBOPa, XapaKTepu3yeT
CKOPOCTb peaKiuu.

0) B Tpu Gonbiine HymMepoBaHHbBIE TPOOUPKU HATUTH pa3zdasieHHBIH (1:200) pacTBop THOCYNIb(]aTa HaTpUs
Na2S203: B iepByto - 5 Mi1, Bo Bropyto - 10 mu1, B TpeThio - 15 mit. K conepxumomy mepBoit mpoOUpKu
n06aBuTh 10 M1 BOJIBI, @ BTOPO# - 5 Mu1 BojbI. B Tpu apyrue npoOUpKH HAIUTH TI0 5 M1 pa30aBlIeHHON
(1:200) cepnoii kucioThl. B xaxayro nmpobupky ¢ pactBopoM Na2S203 npuauTh Ipu MOMENTUBAHUH T10 5
M purotoBieHHo H2SO4 u onpenennTs Bpemsi ¢ MOMEHTA 100aBICHUS KUCIOTHI 0 IOMYTHEHHS
pacTBopa B Kax 01 MpoOupke. 3amucarb pe3yabTaThl.

Ne O6mmui |VeroeHas Bpems | Cropocts
npo-|V(NazS;0;).| V(H;0).| V(H2S0;),| 0obkeMm | KOHIIEH- HPUTEKEM PeaKtlis B
OHp- MII MII MII pacTBOpa,| TpalHs PEAKIHH 10/ yCIO0BHRX

o T N2sS,0: [IOABIEHHA | & IHHHIAX,

MyTH. T | V=(1/1)
1 5 10 5 20 1C
2 10 5 5 20 2C
3 15 - 5 20 3C
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Pesynbrarsl n300pa3uth rpaduuecku, OTI0KHUB Ha OCH abciuce yclnoBHbIE KoHIeHTpauu Na2S203 | a Ha
OCH OpJIMHAT - CKOPOCTh peakuuu V = 1/t. Crenarb BHIBOA O 3aBUCUMOCTH CKOPOCTH PEaKIUH OT
KOHILIEHTpAIMK PEarupyomux BEeIEeCTB.

2. 3aBUCHMMOCTb CKOPOCTH PeaKIUM OT TeMIlepaTyphbl.

Jlnst onbita B3aTh pazbasienusbie (1:200) pactBopsl Na2S203 u H2SO4. Hanuts B Tpu Gosnbine
HyMepoBaHHbIe Tpooupku no 10 M pactBopa Na2S203, B apyrue TpH - o 10 M1 pacTBopa cepHO
KHCJIOTHI M Pa3/ieUTh UX Ha TPH Mapsl: 1o npodupke ¢ pacrBopoM Na2S203 u H2SO4 B kaxoii mape.
OTMeTuTh TeMIeparypy Bo3ayxa B 1aOOpaTopuu, CIUTh BMECTE PACTBOPHI MEPBHIX ABYX MPOOUPOK,
BCTPAXHYTh M OTPENIEIUTh BPEMsi C MOMEHTA J1I00aBJICHHUS KUCIIOTHI 1O TIOMYTHEHHS pacTBOpa.

JIBe npyrue npoOHpKU MOMECTUTh B XUMHUUECKUN CTaKaH ¢ BOIOM U HarpeTh BOAY 0 TeMmneparypsl Ha 10
°C BbILIE KOMHATHOM. 3a TEMIIEpaTypoil CIEAUTh IO TEPMOMETPY, OIMYLIEHHOMY B Boay. CIIUTh COAEPKUMOE
pOOUPOK, BCTPSAXHYTh U OTMETHThH BPEMs OT CIIMBA JI0 MOABICHUS MYTH. [IOBTOPUTH ONBIT C OCTABIIUMHUCS
IBYMsI IPOOMPKAMU, HATPEB UX B TOM K€ CTaKaHe ¢ BO0H 10 Temreparypsl Ha 20 °C Bblllle KOMHATHOH.
3anucarb pe3ysbTaThl.

Bpemsa CKoOpoCTE peakllHH B
Ne V(NazS:03). | V(H2804), | Temmepatypa. | [0 IOABISHHA | YCIOBHBIX €JHHHIIAX,
MpoGHPKH M M °C MYTH, V=(1/7)
T
1 10 10 °C
2 10 10 °C + 10°
3 10 10 °C +20°

[TocTpouTts rpaduk 3aBUCUMOCTH CKOPOCTH PEAKIIMN OT TEMIIEpaTyp: Ha OCH aOCIIMCC HAHECTH 3HAYCHUS
TEMIIepaTyphl B OIBITAX, HA OCH OPJIMHAT - BEJIMYMHBI CKOPOCTH peakiuu V = 1/1.
3. Karaautuveckoe aeiicteue okcuaa mapranua (IV).

Hanute B npo6upky 3 mi 3 % - HOTO pacTBOpa MEPEeKUCH BOAOPOIA M BBECTHU Ty/Ja HAa KOHUMKE ILIATEes
HECKOJIBbKO KpynmuHOK MnO2. C moMoIbio TACIOIIEeH JIydnHbl YOSIUThCS B BBIACIICHIUH KUCIOPO/a.

KoHTpoabHbIe BONpoChI

1. YTo Ha3bIBaIOT CKOPOCTHIO XUMUYECKOU peakiun? Kakosa ee pazmepHocTh? Kak u mouemy CKOpOCTh
XUMHUYECKOM peakliiy 3aBUCUT OT KOHILIEHTPAIMK PEarupyomnx BelecTB U TeMIepaTypbl?

2. YkaxuTte Ha rpaduke, KaKUM 00pa3oM ONpEaeNseTcs MOPsIOK PeaKIiH.
3. Uto Takoe sHeprus aktuBanuu? KakoBel ee MopsaI0K U pa3MEepHOCTh? YKaxHTe Ha rpaduke, KaKUM
00pa3oM ompenensieTcs YHEPTusl aKTUBALIUH.
4. Yro Takoe karanuzarop, uaruourop? Kakue tumnsl karanusa Bel uccnenoBanu B 1aHHOH paboTe?
Hanmummre ypaBHeHUsI peaknii  yKaKUTe KaTalIu3aTop WIK HHTUOUTOP.

JlabopaTropHasi pa6ora. XuMn4yeckoe paBHOBeCHe
Hesab padoThl: M3y4UuTh (haKTOPHI, BJAMSIONIAE HA CMeELleHHe XUMHYECKOT0 PABHOBECHSI.
IIpubops! 1 nocyna: xumuyecku crakad Ha 100mi1, 4 npoOupKH B IITAaTHBE.
PeakTuBbl 1 maTepuasbl: xuopun xkeje3a (III) FeCl3 (0,001 u u Hachiur.); ponanua kaausa KSCN
(0,001 1 1 HachIIL.).

Xon padoTsbl

1. CmemieHne XMMHY€CKOI0 PABHOBECHS IIPH M3MEHEHMN KOHLICHTPAaLMii pearnpyoumunx BemecTs.
B crakane cmemars mo 10 Myt 0,001 1 pactBopoB xsopuaa xenesa (I11) FeCl3 u ponmannaa xamus KSCN.
Hamucare ypaBHeHUE 3TON 00paTUMO peaKIuu U BhIpaKEHNE KOHCTAaHThI PABHOBECHS.

[TomydeHHBIH pacTBOp pa3iuTh MOPOBHY B UEThIpe MpoOupkH. B nepByro npoOupky 106aBUTh
KOHIIEHTPUPOBAHHOTO pacTBopa xyopuna xxenesa (I1I), Bo Bropyto - KOHIIEHTpUPOBAHHOTO pacTBOpa
polaHuia Kajaus, B TPEThIO - KPUCTAJUIMYECKOTO XJIOpUIa Kallvs, a YeTBEPTYIO MPOOUPKY OCTaBUTD IS
cpaBHeHUs. CpaBHUTH 1IBET KUAKOCTEH B mpodupkax. [1o u3MeHeHHI0 HHTEHCUBHOCTH OKPACKU CIeNIaTh
BBIBOJ] O CMEIIeHUU paBHOBecHs. OObSACHUTH U3MEHEHNE OKPACKU PACTBOPA HA OCHOBAHMH 3aKOHA
nevictBus Macc. CMECTUTCS JI PaBHOBECHE MPHU Pa30aBICHUH TOTYYCHHBIX paCTBOPOB?

KoHTpoabHbIe BONpochI
1. JlaiiTe onpeneneHne NOHATHIO «XUMUYECKOE PABHOBECHEY.
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2. Copmynupyiite npuniun Jle - [larense.

3. 3anuIunTe ypaBHEHUS peaKklMil B COKPAIIEHHOM MOJIEKYISIPHO-MOHHOM BHU/IE, HAa PUMEPE KOTOPHIX Bl
UCCJIEI0BANIN CMEIIEHNE XUMUYECKOTO PaBHOBECHS. 3alUIIUTE BHIPAXKEHUS AJI1 COOTBETCTBYIOLIUX
KOHCTaHT PaBHOBECHS.

4. Kak BIMseT TEeMIIEpaTypa Ha CMEIIEHUEe XUMHYECKOro paBHOBecus1? OObSICHUTE 3TO CMEILICHNUE Ha
KOHKPETHBIX IIpUMeEpax.

JlabopatopHoe 3ansitue. KOHTpPOJIBHBII cpe3.

1. PaccunTaiiTe u3MeHeHHe SJHTPONIMH, FHTAJILIUYN U YHepruu ['md60ca npu c.y. 1J peakunu
OKHUCJIEHUsI INIIOKO3bI /10 3TAHO0J1a, IPOTEKAKIIel B OpraHnu3Me:

C6H1206 (s) = 2C2H50H() + 2CO2(g).
Pemenne:

HCTIONB3YS (POPMYJIBI TSl pacueTa SHTPOTIHMH, SHTAIBIHN U 3Heprun [ nO0ca mpH c.y. Mporu3BeIeM pacyeT
JUTSL PeaKIuu

C6H1206 (s)= 2C2H50H()+ 2CO2(g).
AH ° (peakmun) = 2 - AH® (C2H50H(1)) + 2 - AH® (CO2(g)) - AH° (C6H1206 (s)) =2 - (-276.9) + 2 -
(-393.51) — (- 1263.80) =
-77.02 xJ[x/M0ab
AS°298(peakrun) = 2 - AS°298(C2HS50OH(1)) + 2 - AS°298(CO2(g)) - AS°298(C6H1206 (s)) =2 - 161.00 +
2-213.67-269.50=
515.84 JIx/monb K
AG®298(peakiun) = 2 - AG°298(C2H50H(1)) + 2 -AG°298(CO2(g)) - AG°298(C6H1206 (s)) =2 -
(-174.20) + 2 - (-394.38) — (- 917.00) =
-220.16 xIx/mMoib

2. las peakunu CO2(g) + C(s) « 2CO(g) paccuuraiire:

a) AG°p-umu ipu 298K; 0) Temmnieparypy, npu KOTOpoil 00a HarmpaBlIeHUs MPOIECCa PaBHOBEPOSTHBI.
Pemenue:

a) AG=AH-T xAS (1)

Paccuntaem AH u AS peakiuu:

AH®298(peaxiun) = 2 - AH°298(CO(g)) - AH°298(CO2(g)) = 2-(-110.52) — (-393.51) = - 172.47 xI>x/Mo1nb

2 - AS2°98(CO(g)) - AS°298(C0O2(g)) =2 - 197.54 — 213.67 = 181.41 Ix/(momb K)

[ToncrasnsieMm moyly4eHHbIE JaHHBIE B IEPBOE ypaBHEHUE U MOIyYaeM

AG=-172.47-298-181.41-10-3 = - 226.53 x/[x/M0nb

0) ecniu 00a HanpaBieHUs mporecca paBHbl, To AG = 0,

tornaAH=T - AS,a T =, paccunuraem T

3. UeM MOKHO OOBSICHUTD, YTO MPH CTAHAAPTHBIX YCJIOBUIX, HEBO3MOKHA IK30TepPMUIECKas
peakuusi: CO2 (r)+H2 (r) « CO(r) + H20(x)? Paccuuraiite AG n1anHoi peakunu. [Ipn kakux
TeMIepaTypax JaHHasl peaKkius CTAHOBUTCS CAaMOINPOU3BOJILHOM ?

Pemenue:
Paccunraem AG nannoii peakuun: AG =AH —-T-AS
st aToro cHavana onpenenuM AH u S peakuyu:
AHp-tuu = XHOxon — ZHOucx xJIx/mMonb
Hcnonp3yst cripaBoYHbIE JAHHBIE CTAHJAPTHBIX YHTAJIBIINN BEIIECTB, HAXOIUM:
AHp-tmmun= AHOH20(x) + AHOCO - AHOCO?2 - AHOH2 =-110,5 + (-285,8) - (393,5) - 0 = -2,8 x/I>x/mM0nb
ASp-tun=XS0kon — XS0ucx JIx/(Monb-K)
AHaNOTUYHO, HCTIONB3YS CIPABOYHBIC JaHHBIC CTAaHAAPTHBIX SHTPOIUI BEIIECTB, HAXOIUM:
ASp-unn= ASOH20(x) + ASOCO — AS0CO2 — ASOH2 =197,5 +70,1- 213,7- 130,52 =-76,6
JIx/(momns-K)
Haiinem suepruro 'm66ca npu cTaHIApPTHBIX YCIOBUAX



AGp-tnu= AH — TAS=-2,8 + 298 - 76,6 /1000 = 20 x/I>x/mMonp> 0,
CJIEZIOBATEIIBHO, PEAKIIHS CAMOIIPOU3BOJIBHO HE HJIET.

HaiineM mpu kakux teMIieparypax JaHHasi peaKiusi CTAaHOBUTCS CaMOIIPOU3BOJIbHOM.
B cocrosuun pasnoecus AGp-tiun= 0, torna T = AH/AS = -2,8/(-76,6-1000) = 36,6 K

4. Boruucaure AG! | p-uuu ruaparanum p — aakrorio0yauna npu 18C; AH[ /p-umuu = —
6,75k Ix/monb;  ASOp-umu = — 9,74 /I:x/moab [ K.
Pemenue:
Paccunraem AG nannoii peakuuu: AG=AH —T-AS
Temneparypy nepeseneM B Kenbunbl: 18C + 273 = 291K
AH°p-1tum = — 6,75k >x/Momnb = -6750 Jxx/mons K.
[Toncrasnsiem 3HaYeHUs B POpPMYITY:

AG =-6750 JIxx/monb K - 291K (- 9,74 Ix/mons [ 1K) =-3915,66 JIx/Monb = -3,9 kJx/Momb

5. Bo cko0JIbKO pa3 cieayeT yBeJUYUTh KOHLEHTpaluio BemecTsa B B cucreme 2A2(g) + B2(g) =
2A2B(g), yTo0bI NPpY YMEHbIIEHUH KOHLIEHTPAIlUN BellecTBa A B 4 pa3a CKOPOCTh peakuuu He
H3MEHHJIACh?

Pemenue:

3anuieM BhIpaXEHUE I pacueTa CKOPOCTH PEaKIuu

2A2(g) + B2(g) =2A2B(g)

V=C2(A) C(B)
3anuiieM BeIpaXXe€HUE AJI pacueTa CKOPOCTH PEAKIMH, €CIM KOHLIEHTPAllUU BellecTBa A yMEHbIIUTCS B 4
paza
1 =(C/4)2(A) X, rne X —KOHIIEHTpaIuK BemecTsa B
[To ycmoBuo 3a1a4u CKka3aHo, YTO ITPU U3MEHEHUH KOHLEHTPAllMU CKOPOCTh HE MEHAETCs, Torga = 1
C2(A) C(B)=X (C/4)2(A)
PemaeMm ypaBHeHuE U noiaydaem
C(B)/X = (C/4)2(A)/C2(A)
X=16-C(B)
OTBeT: KOHIIEHTpaIUIO BellecTBa B cienyeT yBenuuuts B 16 pas.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

1. BblyuuTb KOHCIIEKTHI JIEKIIUH 1O TEME.

2. TlonroroBuThCs K TaOOopaTOpHOI padoTe. 3anoJHUTE Ja00PaTOPHBIN KYpPHAJI: OITUCATh XOT
BBITIOJTHEHHSI pa0OThI, ypaBHeHUs peaknuii. OTBETUTh MUCHMEHHO Ha KOHTPOJIbHBIE BONPOCHL. [locie
BBITIOJTHEHHSI JTA0OpaTOPHOI pabOTHI BHECTH B JTaOOPATOPHBIN KypHAT HAOIIOACHUS U BBIBOJIBI 110
MIPOBEICHHBIM OITBITAM.

3. WN3yuuth marepuanbl TEMBI.

4. OTBCTI/ITB Ha BOHpOCBI JUISA CaMOCTOHTeHBHOﬁ IIOATOTOBKU:

1. Yto Ha3bIBaeTCSA TEPMOAMHAMUYECKON CUCTEMOM?

2. Kakue nmapaMeTpsl XapakTEpPU3yIOT COCTOSIHUE CUCTEMBbI?

3. Ucxons n3 00beAMHEHHOTO BBIPAXEHUS )1 IIEPBOTO M BTOPOTO 3aKOHOB TEPMOJIMHAMHMKH, OTIPEIICITUTE

YCIJIOBUS, TIPY KOTOPBIX HaMpaBjeHHE Mpoliecca OyaeT onpeaesiThesl U3MEHEHUEM SHTPONUITHOTO dakTopa.

4. B uém 3aKiI04aroTcst 0COOCHHOCTH (PePMEHTATUBHOTO KaTtaym3a?

5. Ilpy BHYTpUBEHHOM CTPYWHOM BBEIECHHUH T'MIPOXJIOPUAA IPEAHU30JI0HA UCIIONIB3YETC N30TOHUYECKHUI
(0,9%-np1i1) pacTBOp X0puaa HaTpus. CKOJIBKO JUCTHIIIMPOBAHHON BOJIBI U XJIOpUA HATPHsI HAJIO B3SATh,
4yT00BI OoIy4yuTh 250 M1 Takoro pactBopa (p = 1007 kr/m3).
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6. ITopakeHHBIH y4acTOK PU OXKOTax LieodaMyu 00padaThIBatOT MOCIe MPOMBIBAaHHS BOIOH 1%-HbIM
pPacTBOPOM YKCYCHOM KHMCJIOTBI. PaccunTaite MacCy TaKOro pacTBOpa, €CIU Macca YKCYCHOU KHUCIIOTBI B HEM
paBHa 0,4 r. PaccunraiiTe MOJISPHOCTD U MOJISUIBHOCTB TOTO pacTBopa. IIoTHOCTE pacTBOpa MPUHATH
paBHOI 1.
7. B 3aMkHyTOM cocyne nporekaeT peakiusi AB (r) = A (1) + B (r). Koncranra paBHOBecHs peakiiuy paBHa
0,04, a paBHOBecHast KOHLIeHTpaus BeuiecTBa B cocrasmister 0,02 monb/n. HaliTu HavanbHyto
KOHLIeHTpaluio BemecTBa AB. Ckonbko nporneHToB BemecTBa AB paznoxuinocs?

8. Beruucnure snepruto [ m66ca TeruioBoit aeHarypamuu tpurcuaa npu 50 0C, ecnu mpu 250C AHopeak =
283 x/lx/Monb, a ASo06p, 298 = 288 JIx/(Monb-K). Cuanrarh, 4T0 N3MEHEHUE YSHTAIBITNHN M SHTPOIIUU HE
3aBHUCST OT TEMIIEPATyphl B JaHHOM JHaIla30He.

Tema 2. CBoiicTBa pacTBOPOB HU3KOMOJIEKYJISIPHBIX BemlecTB. [IporosiuTuyeckne paBHOBeCHS U
npoueccobl. bBygepnbie cucrembl. ['eTeporeHHbie paBHOBeCHSI B PACTBOPaX 3JIEKTPOJIMTOB. BBenenne
B XMMHIO 3JIEMEHTOB, HX IPMMEHEHUE U MEAUKO0-0H0I0ru4ecKoe 3HaueHue. KommiekcHbie
coenquHenus. Mcnoib30BaHue KOMILIEKCOB MeTaJLJIoB B Meaunnue (YK-8)

Jlekumus.
Jlexums-Buzyanuszanusa. Ponb BOIbI M pacTBOPOB B >KU3HEAECATENBHOCTH. DU3NKO-XUMHUYECKUE CBOWCTBA
BOJIbI, OOYCJIOBIIMBAIOLINE €€ YHUKAJbHYIO POJb KaK E€IUHCTBEHHOIO OHMOpacTBOpUTENs. ABTONPOTOIU3
Bonbl. KoHncTtanTta aBrompoTtonusza BoAbl. KomiuraTuBHBIE CBOMCTBA pa30aBIE€HHBIX pPACTBOPOB HE
IEKTPOIUTOB. 3aKOH Payns M cineAcTBUS M3 HEro: MOHWKEHUE TEMIEpaTypbl 3aMEp3aHus pacTBOpa,
MIOBBIIICHUE TEMIIEPATyPhl KATICHHsI pacTBopa, ocMoc. OcMoTHYecKoe TaBiieHne: 3akoH Bant-Todda.
TepMmoguHamMuka pacTBOPOB. [MAPOIN3 coseil. DIEKTPONPOBOJHOCTh PACTBOPOB AIICKTPOJIIUTOB U TKAHEH
opranusma. KominraTuBHbIE CBOMCTBAa pacTBOPOB AJIEKTPOJIMTOB M HEAIEKTPOJIMTOB. DJIIEMEHTBI TEOPUHU
PacTBOPOB CHIIBHBIX 3JEKTPOIUTOB Jlebasi- XroKKes.
OCMOTSUTBHOCTh ¥ OCMOJISIPHOCTh OMOJIOTHYECKHX JKUIKOCTEH M Mepy3HOHHBIX pacTBOpoB. Ponb ocMoca
B OMOJIOTHYECKUX CUCTEMAX.
[Mporonutnueckue peakmuu. MoHu3amus ciaaObIX KHCIOT W OCHOBaHWM. KOHCTaHTa KHCIOTHOCTH H
OCHOBHOCTH. CBSI3b MEXIY KOHCTAHTOM KHCJIOTHOCTM U KOHCTAHTOM OCHOBHOCTHM B CONPSIKEHHOM
nporoiutuueckor mnape. KoHKypeHIMs 3a MPOTOH: M30JIMPOBAHHOE M COBMEILEHHOE MPOTOJIUTUYECKUE
paBHoBecus. [uaponus coneit. CreneHb U KOHCTaHTa TUAponu3a. AMponuTsl. M303meKkTpudeckas ToUKa.

Mexanusm JneiictBus OydepHbix cucteM. 3oHa OydepHoro aeiictBust u Oydepnas emxocts. Pacuer pH
MPOTOJIUTHYECKUX CUCTEM. bydepHbie cucTeMbl KpoBU: ruapokapOoHaTHast, ¢pocdarHas, reMorIo0NHOBAS,
nporenHoBas. [loHATHE O KHCIOTHO-OCHOBHOM COCTOSIHUM OpraHu3ma. [IpuMeHeHue peakuuu
HeTpanu3auuu B GapMakoTepanuu: JIEKapCTBEHHBIE CPEICTBA ¢ KUCIOTHBIMH U OCHOBHBIMU CBOWCTBAMHU
(runpokapOOHAT HATPHUS, OKCUJ U TIEPOKCU MAarHus, TPUCAMHH U JIp.).

I'ereporeHHble peakiii B pacTBOpax aueKkTponuToB. KoHcTanTa pactBopumoctu. KOHKypeHIUs 3a KaTHOH
WIA aHUOH: W30JIMPOBAaHHOE M COBMEIIEHHOE TI'eTepPOreHHBbIC PABHOBECHS B PACTBOpPAX 3JIEKTPOIHUTOB.
OOmiast KOHCTaHTa COBMEIIEHHOTO TeTEPOT€HHOTO PABHOBECHs. YCIOBHS 00pa3oBaHUS M PACTBOPEHUS
OCaJIKOB.

Jlexuus-Bu3yanu3amus. DIEKTPOIHbIE MPOLECCH, UX MEIUKO-OMOIOTHUECKOe 3HAYCHWE U NMPUMEHEHUE B
NPAaKTUYECKOM MenuiuHe. BBeneHue B XMMHUIO 3J€MEHTOB, MX MPHUMEHEHHE U MEIMKO-OMOIOTHYECKOe
3HaueHue. [loHsaTHEe OMOTeHHOCTH XUMUYECKHX 3JIEMEHTOB.

XuMust OMOT€HHBIX JIEMEHTOB s- OJIOKa.

XuMust OMOTEHHBIX AIIEMEHTOB p- O0Ka.

XuMs OMOT€HHBIX J1€MEHTOB d- OsoKa.

Peaknuu 3amenienus aurannoB. KoHcTaHTa HECTOMKOCTH KOMIUIEKCHOTO MOHA. KOHKypeHIMs 3a JMraHi
WIK 32 KOMIUIEKCOOOpa3oBareib: W30JMPOBAHHOE M COBMEIICHHOE PAaBHOBECHS 3aMEICHHS JIMTAHIIOB.
OOmiasi KOHCTaHTa COBMEIIEHHOTO PAaBHOBECHS 3aMEIICHUs JUTAHIO0B. DU3NKO-XUMHUYECKUE MPHUHIIUIIBI
TpaHCTIOPTa KHUCIIOpOJa TeMOIIIOOMHOM. MeTaio-JIMraHaHbIi TOMEOCTa3 W MPHUYUHBI €r0 HapyIICHUS.
TepMOgMHAMUYECKUE TPUHLHUIBL XenaroTepanud. MexaHu3M IUTOTOKCUYECKOTO AEHCTBUS COEAUHEHMI
MJIaTUHBEI.



OKHCIANTENBHO-BOCCTAHOBUTENBHbBIE (PENOKC) peakuuu. MeXaHu3M BO3HUKHOBEHHUS JJIEKTPOJHOTO U
penokc-noreHuanoB.  YpaBHeHus Hepncra-Ilerepca. CpaBHuUTEnbHass Ccwia  OKUCIMTENEH U
BOCCTaHOBUTEJEH. IIporno3upoBaHnue HaIpaBJIEHUS PENOKC-TIPOLIECCOB o BEJIMYMHAM
PENOKC-TIOTEHINAIIOB.

JlaboparopHbie padoThbI.
Jlaboparopnas paborta. [Ipurorosnenue pacTBopa 3alaHHON KOHIICHTPAIIHH.
Lenb paGoThI: HAYYUTHCS TOTOBUTH PACTBOPHI 33 JaHHON KOHIIEHTPALIUH.
Peaktussi: 1 M pacteop CH3COOH; 0,1 M pactBop NaOH; nuctuirpoBaHHas BoJa; pacTBOp
dbenondranenna.

O6opynoBanue: OropeTKa; BOPOHKA; MUIETKA Ha 5 M1, mumneTka Ha 10 mir; rpy1ra; MmepHas konba Ha 50 mit;
2 crakaHa; 3 KoJj0bl AJIs TATPOBAHUS; IIUITUHIP.

Otuet o pabote

Omnpit 1. [IpuroroBieHue pacTBopa yKCyCHOM KMCIIOTHI 33JaHHON KOHLIEHTPALIUH.

Paccuutars 006emM 1 M pacTBOpa yKCyCHOM KHCIIOTBI, HEOOXOAMMBIN Jj1s1 IpUroToBieHus: SO M1 pacTBopa
3aJaHHON KOHIEHTPALINH.

OTMepuTh TUNIETKOW 00bEMOM 5 MIT paccuuTaHHBId 00beM 1M pacTBopa KUCIIOTHI, IEPEHECTH €T0 B
MEpPHYIO KOJIOYy U JOBECTH 00BEM 10 METKHU AUCTUIIMPOBAHHOM BooM. PacTBOp nmepemeniars 1 BHUIUTH B
CTakaH.

[Tunerkoii u3 crakana orouparot 10 MJI IPUTOTOBIEHHOTO PAacTBOPa M MEPEHOCST €ro B KOJIOy 1Uist
tuTpoBanus. JloOamsror 2-3 karum dpeHondransenna. Takum 06pa3oM 3alOITHSAIOT TPU KOJIOBI IS
TUTPOBAHUS.

bropertky 3anonsstor 0,1 M pacTBOpoM ruipokcujia HaTpusl.
3amoIHEHHOCTD 6IOp€TKI/I U MUIICTKU OMPECACIIAIOT IO HUKHEMY MCHUCKY.

B kon0y ¢ mpuUroToBIeHHBIM PACTBOPOM KHCIOTHI U HHIMKATOPA MO KaIJIsM J100aBIISIOT IIeJI0Yb U3
OIOpETKH, 110 MOSBICHUS PO30BOM OKPACKU pacTBOpA.

OTTUTPOBBIBAIOT PACTBOPHI KUCIOTHI (PAacTBOP CUMTAETCA OTTUTPOBAHHBIM, €CITU MpHU AoOaBieHuu | Karau
IIeJI0YM OKpacka pacTBOpa HE UCUE3aeT B TeUEeHUE | MUHYTHI).

JlaHHbBIE TUTPOBAHMSI 3aHECTH B TAOIHUILY:

Cpenunii 00beM

O6BeM Ie104H,

OO0reM KHCIOTEL, . 1e104H, - -
o IOIIIe qIITHH o Konnentpanusa Kornentpanns
B3ATHIH 1714 IOIIE JIIHH
Ha THTPOBAaHHE, KHCIOTBI, MOJB/TT | INEeI09H, MOJB/T
THTPOBAaHHA, MII . Ha THIPOBAaHHE,
o M
10
10 0.1
10

I1o 3aK0HYy SKBHUBAJIEHTOB PACCUUTATh KOHLICHTPALMIO IIOJyYEHHON KUCIIOTBI U PE3YJIbTaThl 3aHECTH B
TabnuIy (U1 pacuera MCIOoIb30BaTh CPEIHUIN 00T 00BbEeM I11eTI04H, MOMIeANIei Ha TUTpoBaHUe Vep =

(V1 +V2+V3) 3).

PaccunthiBatoT ommoOKy 3KCIEpUMEHTA.

KoHTposnbHBIE BOIIPOCHI:

1. ChopmynupyiiTe 0OCHOBHBIE TTOJIOKEHUSI COBPEMEHHON (DU3UKO-XUMUYECKON TEOPUH PAaCTBOPOB?

2. Ha3oBuTE OCHOBHBIE CITIOCOOBI BBIPAKEHHSI KOHLIEHTPAIIMH pacTBOpoB. Kak cBsA3aHbI MEX Ty cO00M 3TH

BEJINYUHEI?

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

4. Kak n3MeHUTCS TeMIIepaTypa 3aMep3aHus pacTBOpa caxapo3bl, €CJIM B HETO 100aBUTH: a) BOILY, 0)
Mo4eBHUHY? JlaiiTe KpaTKue MOSICHEHHUS.

5. Kak u3MeHsTcst 3HaYeHUST N30TOHMYECKOTO K03 GUIIMEeHTA XJI0pUaa HATpus U KodddUuimeHTa

aKTHBHOCTH MOHA HATPHs MPH Pa30aBICHUN BOJHOTO PACTBOPA, CONEPIKAIIETO XJIOPUI HATpus? SHAYCHHUS
M30TOHUYECKOTO K03 (DUITMEHTa HEKOTOPHIX 3JICKTPOIUTOB MPH Pa30aBICHUN BOJHOTO PACTBOPA CTPEMSITCS
K: a) 2; 0) 3; B) 4. [IpuBenuTe 10 /1Ba MpuUMeEpa KaxJ0ro THTIA ATEKTPOTUTOB.
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6. ChopmynupyiiTe OCHOBHBIC MOJIOKEHUS TEOPHH AeKTponuTHaeckoit nuccomuanuu (TO/I). Jlakite
OTNpEEICHUS KUCIIOT, OCHOBAaHUM, coiet ¢ mo3uuuu TI/I.
7. O0OBsCHUTE, IOYEMY PACTBOPHI CIAOBIX AIEKTPOIUTOB XapaKTEPHU3YIOT BETHUNHON CTEIICHU
JMCCOIIMAIINH, & PACTBOPHI CUJIBHBIX AJIEKTPOIUTOB - "Kaxkymieics" crenenbto nuccoruanun? OObscHUTE,
MoYeMy KaxKyIlIasicsi CTENIEHb HOHU3ALUU XJIOPOBOJOPO/Ia YMEHBIIAETCS C YBEJIMUEHUEM KOHIEHTpAuU
8. [IpuBeaute nmpumepbl KC, SBIAIOIMXCS HEANEKTPOIUTAMHU; COJISIMH, B COCTaB KOTOPBIX BXOIHUT
KOMIUIEKCHBIA aHUOH, KOMITJIEKCHBIN KaTHOH.

JlaGoparopHas pabota. CBoiicTBa Oy(epHBIX pacCTBOPOB

Peaktussr: 0,1 M u 0,01 M constnast kucinora; 0,1 M pacTBOpbI YKCyCHOM KUCIIOTBI, THAPOKCUIA HATPHs,
arierara HaTpus; pacTBop xjuopuzaa Harpus 0,9 %; pacTBop JaKkMouia B 3TaHOJE.

O6opynoBanue: HA0Op MPOOUPOK B MITATUBE; MUIMETKH €MKOCTBIO | MIT; KalleJIbHUIIBI C PACTBOPAMH.
Otuet o pabote

Omprit 1. [TpuroroBnenue OyGepHBIX PaCTBOPOB C PA3TMYHBIM 3HaYeHUEM pH.

1.1. PaccuuTaiite 00beMBbI HCXOIHBIX PACTBOPOB JJIsl MPUTOTOBJICHUS Oy(hepHbIX cMecei o0bemom 10 mit ¢
cootHomenreM konneHTparuii CH3COONa u CH3COOH: B npoGupke Ne 1 - 1:9, B npoOupke Ne 2 - 1:1, B
npobupke Ne 3 - 9:1.

1.2. O6beMbl PaCTBOPOB YKCYCHOM KHCIIOTHI U alleTaTa HaTpusi OTMEPHUTh B TPOOUPKHU € TTIOMOIIBIO
MUIETKU; COAEPKUMOE MPOOUPOK TIIATEIHHO MEPEMEIaTh.

1.3. ITpurotoButh cepurro OypepHBIX paCTBOPOB C TEM K€ COOTHOIICHHEM KOHIICHTPAIIUNA COJIU U KUCIIOTHI,
HO C MEHBIIICH CyMMapHOM KOHIIEHTpalluel KOMIOHEHTOB. JIJIs1 3TOT0 MUMIETKOM 0TOOpaTh 1mo 1 mi
MIPUTOTOBIIEHHBIX paHEe PaCTBOPOB U K KaXkJA0MYy J00aBUThH 8 MJI TUCTHILIUPOBAaHHOU Bo/bl. Comepkumoe
nepemeniarh (B mpooupkax Ne 1 u 4, No 2 u 5, Ne 3 u 6 HaxoAsTCsl paCTBOPHI C OAMHAKOBBIM COOTHOIIICHUEM
KOHIICHTPAITMI COJTM M KUCJIOTHI, HO PaCTBOPHI B TpoOupkax Ne 4 - 6 sBstOTCS pa30aBICHHBIMU 110
CpPaBHEHUIO C TAKOBBIMU B mpobupkax Ne 1 - 3.)

1.4. Bo Bce mpobupku 100aBUTH 110 2 KAk pacTBOpa JIAKMOHJ1A, COAEPKUMOE MPOoOUpPOK nepememars. Ha
6e10M (poHe CpaBHUTH OKPACKY PACTBOPOB.

1.5. Pe3ynbrarsl HaOMIONEHHI U pacU€TOB BHECTH B TAOIHILY:

4

Ne mpoGupxr| C(CH:COONa):C(CH;COOH) pH | 11BeT Sydeproro pacTsopa nocxe
JﬂﬁaB.—IEHHH JJaEMOHIA
1 1:9
2 11
3 9:1
4 1.9
5 1.1
6 9:1

OmnpiT 2. V3ydyeHue BIUSHUS HEOOMBITUX KOJIMYECTB CHIIBHBIX KUCIIOT U OCHOBAaHUH Ha Mokasarenas pH
OydepHoro pacTBopa.

2.1. B mpobupkax Ne 1, 2 nmpuroroButs 1o 10 Mt OychepHOTO pacTBOpa C COOTHOIIEHUEM KOHIIEHTpAIUi
alierara HaTpUs U YKCYCHOM KHUCIIOTHI 2:3, MpeBapUTEIbHO pacCUuTaHHbIE 00bEMBI PACTBOPOB OTMEPHUTH C
MTOMOIIbIO MUIETOK.

2.2. B mpo6upku Ne 3 u 4 orobpanu nunerkoii o 10 ma ¢pusuonoruyeckoro pactsopa (0,9 % pactBopa
XJIOpUJA HATPHS).

2.3. Ko Bcem pacTBopaM J00aBUTH MO 5 Karedh pacTBOPA JIAKMOUIA M COIEPKUMOE TIPOOUPOK TepeMeiarh.
2.4. B npooupku Nel u 3 mo6aButh no 5 xamnens 0,1 M pactBopa rumpokcuaa Harpus, BNe 2 1 4 - mo 5
kanenb 0,1 M consiHol kucinotel. Bce pacTBOpBI mepemeniarh.

Pesynbrarel HaOMIONEHWI BHECTH B TAOJIHILY:



IlBeT pacTBOpa
mocje nobaBIeHHA
Ne IocIe rmocie qobaslIeHHA
PactrOp JTAKMOHIA H 5
poGHPKH IobaBIeHHA JTAKMOHIA H 5
kanens 0.1 M 0.1 M HC1
JTAaKMOHIA _ xkanens 0,
NaOH
1 BydepHsri
2 Bydepnsrii
3 DH3HOIOTHIeCKHH
4 DH3HOTOTHIeCKHH

KoHTponbHbIE BOTPOCHI:
1. Uto Takoe TOUKa 3KBUBAJICHTHOCTH?
2. Kakum 06pa3zom MOKHO TOYHO U3MEPUTH 00BbeM pacTBopa?

3.3HaueHue TUTPUMETPUIECKOTO aHAJIN3a B METUKO-OMOJIOTMYECKUX UCCIICTOBAHUAX ?

4. Yto Tako€ TUTPAHT U TUTPYEMOE BEIIECTBO?
5. Kakue BelecTBa Ha3bpIBAIOTCSI UHAUKATOPaMK?

6. Uto Takoe pactBop? Kakumu crioco6aMu MO>KHO BBIPa3UTh COIEPKAHUE PACTBOPEHHOTO BEIIECTBA B

pactBope?

7. Kakue npupoansie OydepHbie cucteMbl Bam n3BecTHbI? ONUInUTe MEXaHU3M JEHCTBUS aMMHAYHOMN

OydepHoii cMecH.
8. [lepeuncnure TUIBI Oy(hepHBIX PACTBOPOB (HAa3BaHUE, COCTAB).
9. Ilepeuncnute akropsl, Biustonme Ha pH OydepHoro pacTBopa.

10. Onummute chepsl CyecTBOBAHUS U 00JaCTH TPUMEHEHUsT OyhepHBIX cUcTeM (IPUMEHUTEIBHO TSt

KUBBIX OPTaHU3MOB U MEIULIMHBI).

11. TlpuBenute nnpumep OyPpepHBIX CHCTEM KMBOTO OpraHu3Ma.
JlabopatopHoe 3ansitue. KOHTpPOJBHBII cpe3.

1. KoH1ieHTpauus MOHOB BOAOPO/IA B IMIEJIOYHOM Cpejie:

(1) [H+]>10-7;

(7) [H+]>10-12;

(?) [H+]<10-7;

(?) [H+]=10-7.

2. Yto 3HaYUT pacTBOP IITIOKO3BI ¢ MaccoBou gosei 0,157

(?) B 100r pactBopa 15t rmroko3st 1 100r BosBI;
(?) B 90r pactBopa 151 mmoko3sl 1 90T BOJBI,
(1) B 100r pactBop 0,151 roroko3s1 u 99,85 BOIHI;
(?) B 100r pactBopa 851 BOnbI U 15T MITIOKO3BI.
3. CTUHHBINA pacTBOp OTJIMYAETCS OT KOJUIOMIHOTO:
(?) xOHLIEHTpanHe
(?) MIOTHOCTHIO
(!) pa3mepamu yacTHUIl paCTBOPEHHOTO BEIIECTBA
(?) cmoco®oM MPHUTOTOBICHUS
4. Kakoii 13 mpecTaBlIeHHBIX pacTBOPOB OyneT obnanare OydepHbBIME CBOMCTBAMU:
(?) pacTBOp IITIOKO3BI
(?) pactBOp XJIOpHIA HATPUS
(!) pacTBOp YKCYCHOM KHCJIOTBI + amierara HaTpus
(?) pactBop pocopHON KUCITOTHI
5. YUemy pasen pH 0,001 M pactBopa HCI:

™ 1

18



M3

(?) 4

(7 6
6. Kakoli u3 npenyiokeHHbIX TEPMHUHOB SIBIIIETCSI BUIOM KOHLIEHTpauu?
(Vrutp
(?)Turpant
(?7)TuKCcoTpOTIHUS
(?)rurpumeTpus
7. YTo Tako€ MOJISIPHOCTb?
(V)conmepxkaHue KOTUYECTBA BellecTBa (MOJb) B €IMHUIIE 0ObeMa (1)
(?)coneprkaHre KOJIMYECTBA BellleCTBa (MOJb) B 1 KT pacTBOpUTEIS
(?)KonMM4YeCTBO MOJIh SKBUBAJICHTOB BEIIIECTBA B €IMHUIIE 0ObeMa (1)
(?)oTHOIIEHHE MACChl PACTBOPEHHOTO BEIIECTBA K MAacCe PAcTBOPA, BHIPAKECHHOE B MPOIEHTAX WIIH JOJSAX
€IUHUIIBI

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

Yacrs 1.
1. 3yunth MaTepuaibl JICKIHH, y9eOHOU TUTEPATyphl U JPYTUX UCTOYHUKOB I10 TAHHOU TeMe.
2. OTBETUTH HA BOMPOCHI:

1. CoBMelIeHHBIE PAaBHOBECHUS M KOHKYPHUPYIOIIHE MPOLIECCH Pa3HBIX TUIIOB, IPOTEKAIOIINE B OPTaHU3ME B
HOpPME, IIPU NaTOJIOTUU U IIPU KOPPEKIUH aTOJIOTMYECKUX COCTOSHUMN.

2. lnepTHbIE U Ta0UIbHBIE KOMILIEKCHI.

3.0cTeoTponmHOCTh MeTa/IoB. Peakiuu, Jexamme B OCHOBE 0Opa3oBaHHMs KOHKPEMEHTOB: YparoB,
OKcaJlaToB, kKapOoHaroB. [IpuMeHeHne X10puaa Kaabus U cyiabdaTa MarHusl B KaueCTBE aHTHIOTOB.

4. TloAroTOBUTHCS K MUCHMEHHON KOHTPOJIBHOM paboTe ¢ AIeMEHTaMHU TECTUPOBAHUS/KOHTPOIBHBIN cpe3.
YacTs 2.

1. BbIy4nTh KOHCIIEKTHI JIEKIIUN 110 TEME.

2. [ToaroroBUTHCS K TabopaTopHOi padore. 3amoiHUTh Ja00paTOPHBIN )KyPHA: OMHCATh X0 BHIMOTHEHHS
paboThl, ypaBHeHHS peakiuid. OTBETUTH MMCHMEHHO Ha KOHTPOJbHBIE BOIIPOCHL. [locie BhImonHeHus
nabopaTopHOii paboThI BHECTH B J1a00paTOPHBIN >KypHaI HAOIIOCHUS U BBIBOJBI IO IPOBEICHHBIM
OIIbITaM.

3. M3yunTh Marepuaiibl TEMBI.

4.0TBETUTH Ha BOMPOCHI JJIsl CAMOCTOATEIBHON MOTOTOBKU:

1. ChopmynupyiiTe OCHOBHBIE TIOJIOKEHHSI COBPEMEHHOM (PU3MKO-XMMHUYECKON TE€OPUH PaCTBOPOB?

2. HazoBuTe OCHOBHBIEC CIIOCOOBI BBIPAKECHHS KOHIICHTPAIMK pacTBOPOB. Kak cBs3aHbI MEX Ty CO00# 3TH
BEJINYUHBI?

3. Kaky1o posb urpaer ocMoc B KUBBIX cuctemax? [IpuBenure npumepsl.

4. Kak u3MEHHTCS TeMIIepaTypa 3aMep3aHusl pacTBOpa caxapo3bl, €CJIM B HETO 100aBUTH: a) BOAY, 0)
MoueBuHY? [laiiTe KpaTKue NOsSCHEHUS.

5. Kak u3meHsaTcs 3HaueHUsI U30TOHMYECKOTo Kod3(uiinenTa xmopuaa HaTpust ¥ KodppuimenTa
aKTUBHOCTH MOHA HATPHs NPH pa30aBICHUN BOJHOTO PacTBOPA, COJEPIKAILETO XJIOPUI HATpusi? 3HAYCHUS
M30TOHUYECKOTO KO3(h(HUITMEHTa HEKOTOPHIX 3JIEKTPOIUTOB NMPH pa3z0aBICHUN BOJHOTO PACTBOPA CTPEMSTCS
K: a) 2; 0) 3; B) 4. [IpuBeauTe mo 1Ba mpuMepa KakJI0ro TUTIA JIEKTPOIHUTOB.

6. ChopmynupyiiTe OCHOBHBIC MOJIOKEHUS TEOPHH AeKTponuTHaeckoit nuccomuanuu (TO/I). Jlakite
ONpEEICHUS KUCIIOT, OCHOBAaHUM, coliet ¢ mo3uuuu TI/I.

7. OOBsICHUTE, TOYEMY PACTBOPHI CIA0BIX 3JIEKTPOJIUTOB XapaKTEPU3YIOT BEIUYHHON CTEIICHN
JMCCOIIMAIINH, & PACTBOPHI CUJIBHBIX AJIEKTPOJIUTOB - "Kaxkymieics" crenenbto nuccoruanun? OObsCHUTE,
[I0YEMY KaXKyIasicsl CTENEHb MOHU3ALMHU XJIOPOBOAOPOAA YMEHBIIAETCS C YBEIMUYEHNEM KOHLIEHTpaLUU

8. [IpuBeaute nmpumepsl KC, SBIAIOIMXCS HEANEKTPOIUTAMHU; COJISIMH, B COCTAB KOTOPBIX BXOIUT
KOMIUIEKCHBIA aHUOH, KOMITJIEKCHBIN KaTHOH.

Yacrs 3.
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1. I3yunTth MaTepuasl JIEKIMH, yUeOHON TUTEpaTypbl U JPYTUX UCTOUHUKOB I10 TaHHOM TeMe.
2. OTBETUTH HA BOMPOCHI:

1. CoBMelIeHHBIE PaBHOBECHUS M KOHKYPHPYIOIIHE MPOLIECCH Pa3HBIX TUIIOB, IPOTEKAIOIINE B OPTaHU3ME B
HOpPME, [P NAaTOJIOTUU U IIPU KOPPEKLUH aTOJIOTMYECKUX COCTOSHUMN.

2. lnepTHbIE U TaOMIbHBIE KOMILIEKCHI.

3.0cTeoTponmHOCTh MeTa/IoB. Peakmuu, jexamme B OCHOBE 0Opa3oBaHMs KOHKPEMEHTOB: YparToB,
oKcaJlaToB, kapOoHaroB. [I[puMeHeHune X10puaa Kaablus U cyiabdaTa MarHusl B KaueCTBE aHTHIOTOB.

4. TloAroTOBUTHCS K MUCHMEHHOW KOHTPOJIBHOM paboTe ¢ AIeMEHTaMHU TECTUPOBAHUS/KOHTPOIBHBIN cpe3.

Tema 3. ®U3UKO-XUMHS MOBEPXHOCTHBIX SBJICHUI B (PYHKIIMOHMPOBAHUM KHUBBIX CHCTEM.
POu3MKO-XUMHS JUCIIEPCHBIX cHcTeM B (yHKIMOHUPOBaHUH KUBBIX cucTeM (YK-8)
Jlexknus.

Jlexnms-Buzyanu3anus. AJCOpOLIMOHHBIE pPAaBHOBECHS U MPOLIECCHI HA MOJIBMKHBIX IPaHUIAX pas3zaena ¢as.
[ToBepxHocTHast sHeprust ['mOOca M TOBEPXHOCTHOE HaTsDKeHHE. AncopOuumsi. YpaBHeHue [uGb6ca.
[ToBepXHOCTHO-aKTUBHBIE M TOBEPXHOCTHO-HEAKTHUBHBIC BeEUIECTBAa. VI3MEHEHHE MOBEPXHOCTHOM
aKTUBHOCTH B TOMOJIOrMYecKuX psjax (mpasuwio Tpay6e). M3orepma ancopOrun. OpueHTaus MOJIEKYN B
MOBEPXHOCTHOM CJIO€ U CTPYKTypa 6nomMeMOpaH.

ANCOpOIIMOHHBIE PABHOBECHs] HAa HEMOABIDKHBIX TIpaHuIax pasnena (as. dusmdueckas anacopOuus H
xeMocopOrusi. AcopOIyst Ta30B Ha TBEPABIX Tenax. AncopOuus U3 pacTBOpoB. YpaBHeHue JleHrmropa.
3aBHCHMOCTb BEJIMYMHBI aJCOPOIMU OT Pa3Nu4HbIX (akTopoB. IIpaBuino BbIpaBHUBAHHS MOJISPHOCTEH.
W3buparenbHas ancopOuus. 3HaueHWe  aJCOpPOIMOHHBIX TMPOLECCOB NS JKU3HEHCSTEIbHOCTH.
OU3NKO-XMMUYECKUE OCHOBBI aJICOPOLIMOHHOM Tepanmuu, TreMOCOpOLWHU, TNPUMEHEHUs B MEIHUIIUHE
MOHUTOB.

Jlexuus-Buzyanuzanus. Knaccudukanus aucnepcHsix cucteM. Knaccudukanus AuCHepCHBIX CUCTEM IO
CTENEHH JUCIEPCHOCTH; MO arperaTHOMy COCTOSIHHIO (pa3; Mo cuile MEXMOJIEKYJISIPHOIO B3aUMOAEHCTBUS
MEXy TUCTIEpCHOM (a3oi U AMCTIEpCUOHHOM cpenoil. [Ipupona KoIIouIHOTO COCTOSHUS.

Ilony4yenue u cBOWCTBAa IUCNEPCHBIX cucTeM. [loydeHue cycrieH3ui, SMyJIbCHN, KOJUIOUIHBIX PACTBOPOB.
Juanus, saekTpoauanu3, ynbTpaduibTpauus. OU3NKO-XMMUYECKUE MPUHIMIB  (YHKIHOHUPOBAHHS
UCKYCCTBEHHOH TOUYKH. MONEKyIIpHO-KHHETUYECKHUE CBOMCTBA  KOJUIOMJIHO-AMCIEPCHBIX CHCTEM:
OpoyHOBckoe nBUkeHHE, nu(p(dy3us, OCMOTHUYECKOE [JaBIEHUE, CEAMMEHTAllMOHHOE paBHOBECHE.
DNEeKTPOKMHETHUECKHUE CBOMCTBA: 3NEKTPOdope3 M DIEKTPOOCMOC; MOTEHLIMAT TEYEHHUS M TOTCHLUAI
cenuMeHTanuu. CTpoeHHe IBOWHOTO SIIEKTPUYECKOTO CIOSA. DJIEKTPOKMHETUYECKHH IMOTEHIMAl U ero
3aBUCUMOCTD OT Pa3IMYHBIX (PAaKTOPOB.

VYeroliunBocTh  AucnepcHbIx — cucteM. CeaMMEHTalMOHHAsi, arperariBHasl M KOHJCHCAI[MOHHAS
yCTOMUMBOCTh JHo30siel. DakTopbl, BIUAIOLIME Ha YycTolumBocTh Jmo3oned. Koarymsanus. Ilopor
KoaryJisiliui U ero omnpezaenenue, npasuio lyneue-I'apau, sBienne npuBbikaHus. B3aumHas koarynsiusi.
Komnounnsie [TAB; OGuonornuecku BaxkHble koutouaHbie [IAB (Mblia, neTepreHThl, KEeTIHbIE KHCIOTHI).
MunemioobpazoBanue B pactBopax  [IAB. OnpeneneHne  KPpUTHYECKOM  KOHIIEHTpALUU
MHUIET000pa3oBanus. JIMITOCOMEI.

CgoiictBa pactBopoB BMC. Ocobennoctu pactBopenus BMC kak cienctBue ux CTpykTypbl. @opma
MakpoMmoJieKysl. MexanusMm HaOyxanuwsi W pactBopeHusi BMC. 3aBUCMMOCTH BEJIMYMHBI HaOyXaHUS OT
pasnmuyHbIX (HaKTOpoB. AHOMajbHas BA3KOCTh pactBopoB BMC. VYpasuenue Illtaynunrepa. BsizkocTh
KPOBH M JpPYyTUX OHONOTMYECKUX >KuakocTed. OcMOTHUYECKOEe [aBJI€HHE pPAacTBOPOB OHOIOIMMEPOB.
VpaBHenue Tamnepa. Ilomudnexkrponutel. M30370eKTpryeckass TOYKAa M METOABl €€  ONpeeTCHUs.
Mem6panHoe paBHOBecue JlonHaHa. OHKOTHYECKOE JIaBJICHUE TIa3Mbl i CBIBOPOTKH KPOBH.

JlaboparopHbie padoThbI.
JlaGopaTopHasi padora. «AAcopOuMsl YKCYCHON KHCJI0THI AKTUBUPOBAHHBIM YIJIEM)).

Ilenwv pabomoi: uccnedosams adcopoyuro Ha zpanuye pazoena meepooe meio - HeUOKOCmb, HAYYUMbCA
cmpoums uzomepmul a0copoyuu.

Hocyoa: 12 kon6 na 200 mn; owpemxa; nunemxku na 5, 10 u 20 ma; mepnwviii yunundp na 100 mn;
konowvl na 100 ma.
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Peaxmuevt u mamepuanwi: 0,4 n pacmeop CH3COOH; 0,1 n pacmeop NaOH; axkmueuposanHulii
y2071b; (henongpmaneun, punomposanvnan dymaza.

Ortuer 0 padore
[TpuroToBuTH B 1ecTu Kobax mo 50 M1 pacTBOpa yKCYCHOM KHCIOTHI Pa3HON KOHIIEHTPALIUU:

Ne konoer | 1 2 3 4 5 6
C(CH;COOH). 04103 |02 [0.1]005]0.01
MOJIB/ 11

PactBopb! kucnots! TUTPYIOT 0,1 H pacTBOpoM mienouu ¢ peHoaPTaTeHHOM, OTOMUpast Il TATPOBAHUS U3
NEPBBIX JABYX KOJIO (¢ OOJIBIION KOHIIEHTpALUei) Mo 5 M KHCIIOTHI, U3 CIEIYIOIUX ABYX KoJ0 - mo 10 M u
u3 nocneqHux AByx - mo 20 mi (Vk). [IpoBonst 3 mapaiienbHbIX TUTPOBAHUS, OEPYT CpeIHee 3HAYCHUE
MOTIEAIIEro 00beMa pacTBOpa MIEIOUX VIII, BEIYUCIISIIOT KOHIICHTpaInio KucIoThl Co B KaKI0U Kobe B
MMOJTb/T, 3HaYeHHsI BenudrH VK , Vil 1 Co 3aHOCST B TaONMUILy 3amucH pe3yibTaToB B rpady «Jlo
azcopOLum.

B miecTs apyrux cyxux mpoHyMEpOBaHHBIX KoJIO eMKOCThI0 100 M1 HackImaroT 1Mo 1 T yIist, NPUIMBAIOT 110
50 M3 pacTBOpPOB B KOHIIEHTPALUSAX, YCTAHOBJICHHBIX TUTPOBAHHMEM, KOJIOBI 3aKpBIBAIOT MpPOOKaMH u
MEePUOANYECKH BCTPSIXUBAIOT B TeueHHe 20 MUH - BpeMs, J0CTAaTOUYHOE ISl TOCTHKEHUS aICOPOIIMOHHOTO
paBHOBecus. [OTOBAT ellle MECTh CyXUX MPOHYMEPOBAHHBIX KOJIO C BOPOHKAMH M CyXHMH CKJIaT4aThIMU
¢dbuneTpamu. PactBophl mocne azcopOuu GUIABTPYIOT B KOJOBI IMOJ TEMHU K€ HOMEpaMHu, OoTOpachiBas
nepBbie 3 M ¢unsrpara. Oroéuparor nunerkamu mo 5, 10 m 20 mu pacTBopa (CM. BBINIE) W TOCTE
TUTPOBAHUS BBIUUCIISIOT PaBHOBECHYIO KOHIIEHTpaluio Cp B MMoib/1. O603HauatoT V'K - 00beM KHCIIOTHI,
B3STOM Il TATPOBAHMSI MOCIe afcopOruu; V' - o0beM IIesioun, MomeaIei Ha TuTpoBanue; V - oobeM
KHUCJIOTBI, B3ATOM misi amcopOumm - 50 mur. KomwdecTBO aicopOMpOBAaHHOW KHCIOTHI BBIYUCIISIOT T10
dbopmyne A = (CO - Cp)V/1000 mmoIb/T.

Pesynprarel 3anuceIBaloT B Ta0NHILY:

3 - -

Neo o ancopOuH ITocre ancopbunn A
KoIbBI | Vg Vi Cyp Ve Vi Cp

[Tony4yennsie qaHHBIE OPOPMIISIOT TpadUueCKH, OTKIIAIbIBast O ocH abcuucce 3HaueHus: Cp B MMOJIB/MJI, 110
OCH Op/IMHAT 3HAUEHUsI A B MMOJIB/T.

VYpaBuenue agcopOiun Opeinanxa JorapupMupyroT

lgA=1gK + n 1gCp

u cTposT rpaduk (puc. 4) s Beraucienus 3HadeHnt K u n (amnupuyeckue koHcTanTh):lg K = OA; n
tg o=BC/AB; n<]1.
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Puc. 4. I'padHK 1718 BEMHCISHHA SMITHPHIECKHX KOHCTAaHT K Hn B
VpaBHeHHH afacopOnuu ©peHHITHXA.

KonTpoabHble BOpochI:

1. K xakoMy THITY OTHOCUTCS aJIcOpOIINS YKCYCHOM KUCIOTHI AKTUBUPOBAHHBIM yTJIEM?

2. ChopmynupyiiTe mpaBUIo BeIpaBHUBAHUS NOIsipHOCTElH Pebunnepa.

3. 3anummute ypaBHeHus Dpeinmmuxa u Jlenrmioopa. B kakux koopauHaTax CTposT Tpaduk s
onpeneneHus KOHCTaHThl DpeHIMXa U MapaMeTpa n B ypaBHeHHH ancopOunu dpeitnpmxa’?
4. Ot xakux (aKTOpPOB 3aBUCHUT BEJIMYMHA a7CcOPOIUN?

5. KakoBsI (hu3HKO-XMMHUYECKHE OCHOBBI aJICOPOIIMOHHON Tepanun?

6. KakoBsl ocobenHOocTH cTpoeHust Mosiekyn [TAB?

7. Urto Ha3pIBaeTCs TpaHUIleH pasaena daz?

8. ITo xakoMy TIpU3HAKY KJIACCH(PUITUPYIOTCS TPaHUIIbI paznena das?

9. Ilpennoxure ancopOeHT Mg ynaneHus ¢peHona u3 Bogsl. OObICHUTE CBOI BBIOOP.

10. Bo ckonbko pa3 MOBEpXHOCTHASI AKTUBHOCTh YKCYCHOM KHCJIOTBI OOJBIIIE MM MEHBIIE ITOBEPXHOCTHOM
AKTUBHOCTH MACJSHOW KHCJIOTHl TNPH YCJIOBMM DPaBEHCTBA KOHIIEHTpAIMil MX pa30aBICHHBIX BOAHBIX
pacTBOpoOB?

11. Yro Takoe amcopOius?

12. Yro Takoe abcopOums?

13. Kakue BeniecTBa Ha3bIBalOTCS MOBEPXHOCTHO-AKTUBHBIMU?

14. Chopmynupyiite nmpasuiio Tpayoe.

15. IlepeuricnuTe METOBI ONIPEIEIICHUS TIOBEPXHOCTHOTO HATSKEHHUS.
16. Yem uznueckas aacopOIus OTIHIAETCS OT XeMOCOpOmu?

17. AncopOuust U3 pacTBopoB. YpaBHeHue JleHrMiopa. 3aBUCIMOCTD BEIMYUHBI aICOPOIIMU OT Pa3IMYHBIX
(baxTopoB.

18. TlpumeHeHue aiIcOPOIMOHHBIX TPOIECCOB B METUIUHE.
19. Yrto Takoe xpomarorpadus?
JlaGoparopnasi paGora. Onpenenenne nopora koaryJasinuu 3051 Fe(OH)3

Ilens pa0GoTbl: HM3Y4YHUTH SIBJICHHME KOAryJdsilMH, HAYYHMTbCA ONIpeAe]sATb MOPOr KOaryJsiiuu
rUAPO(OOHBIX 30/1el, HAYYHUTHCH ONpeAeasiTh JJIEKTPOJUT ¢ HauOOJIbIIeH KoaryJupyromen
CIOCOOHOCTBIO.

PeakTuBbl: 1ucTHILIMPpOBaHHAsE BoAa; 2 Y%-Hbii pacTBop FeCl3; 0,01 n pactBop K2SO4; pacTBOopsI
aekTposauTos: 0,01 u KCl, 0,01 1 K2SO4, 0,01 1 K3[Fe(CN)6], 0,01 1 BaC 12, 0,01 1 AICI3.
OoopynoBanue: crakan Ha 200 mui; 10 mpoHyMepoBaHHBIX MPOOMPOK; MePHbIN MUIHHAP HA 10 mJr;
JIEKTPOILIMTKA.

Otuer 0 padore
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OmnbIT 1. OnpenesneHne NOpora KoaryJsiiiu cyJib(aToM KaJius.

100 M1 IUCTUILTUPOBAHHOM BOJIBI HATPETh 0 KUMEHUS. B KUMsIyro Boxy 1o KarisiM qo6asisior 10 mor 2
%-noro pacteopa FeC13. [Tonyunnu KoIIOUIHBIN pacCTBOP MHTEHCUBHOIO KPACHO-KOPUYHEBOTO LIBETA!

FeCl3 + 3H20—Fe(OH)3 + 3HCI.
[ToBepxHOocTHBIE MONIeKYIBI arperata Fe(OH)3 Berynator B xumuueckoe Bzaumosercraue ¢ HCI:
Fe(OH)3 + HCI <> FeOCl + 2H20.

Momnekynbr FeOCl, monseprasice auccoumanuu, obpasytor uonsl FeO+ u Cl-. Tlo mpaBuny IleckoBa —
QPasHCa

FeOCle FeO+ + Cl-.

(Fe(OH)3)m + nFeO+ + nCl- — {[Fe(OH)3]m'nFeO+(n - x)CI-}xClI-.

[Tomyuennsiit ruapo3ons Fe(OH)3 pasznute mo 10 M1 B AT HyMEPOBAaHHBIX MPOOUpPOK. B 1-10 mpoOupky
npuiuTh pu oMo nunetku 1,0 mu 0,018 pactBopa K2SO4 - snekrponuta - xoarynsHTta. B kaxmyro
MOCJIEAYIONYI0 MPoOUpKy mpuiauBaioT Ha 0,5 M1 3nekTpoiauTa OoJjbllie, YeM B MPEIblAyIlyIo, MPUYEeM
nocse J100aBJIeHUsI pacTBOpa COJMU MPOOUPKY BCTPAXUBAIOT O PAaBHOMEPHOTO MEPEMELINBAHUS CMECH.
[IpuGapnsisi >NEKTPOIUT, HAOMIONAIOT, OT KaKOro KOJMYECTBA KOaryjasHTa TMOSBUTCA YCTOMUYMBOE
MIOMYTHEHHE U Yepe3 HEKOTOPOe BpeMs - Koaryisuus. MUHUMaIbHBIA 00beM 3JIEKTPOIUTa OyAeT OPOroM
koarymsiiuu CHK AJisi JAHHOTO 307151 B YCJIOBHSIX OTIBITA.

OmnbiT 2. OnpeaesieHue IEKTPOJIUTA ¢ HAaN00JIbIIeH KOATYTHPYIOLIEll CIOCOOHOCTBIO.
B 5 npo6upok Hamute mo 10 mi 30ma Fe(OH)3 u B kaxayto no6aBuiv o 3 Ml paCTBOPOB JIEKTPOJIUTOB
(KC1, K2504, K3[Fe(CN)6], BaCl2, AICI3). Yepe3 20 — 30 MuHyT mociie 100aBICHUS 3JICKTPOJIUTOB
COZEPKUMOE MPOOUPOK pacCMATPUBAIOT M OTMEUAIOT T€ MPOOMPKHU, TA€ MPOM30LUIA SIBHASI KOATYISLHUS.
Pesynprarel HaOMOAEHNI 3aMMCHIBAIOT B TaOnuily. Hanuune wim oTcyTCTBUE KOAryasiiuu OTMETHIIA 3HaKOM
«t» WA «-»

IMEKTPOIIHT KCl K>804 K;[Fe(CN)¢] | BaCl AlCl;

KOaTryJIALHA

PaccuuTaTh Koaryaupyromyo crmocoOHOCTh 3eKTpoauToB 1o npaswny [lynsia-Iapam.

KonTpoabHbIie BOpochI:
1. Uto HaspIBaeTcs rpaHulieit pasaena ¢asz?
2. 1o xkakoMy IIpU3HAKY KJIACCUPHUIMPYIOT IpaHuUIlbl pazaena ¢a3? [IpuBenute npuMepsl.
3. Kakue (hakTopsl BIUAIOT Ha BEJIMYMHY TTOBEPXHOCTHOTO HATSHKEHUS KUIKOCTEH ?
4. Kakyro 3aBUCMMOCTb BBIPAKAET U30TEPMA NOBEPXHOCTHOI'O HATSHKEHUA?
5. Tlouemy amcopOuus sSBISETCS CaMOTPOU3BOIBHBIM TporieccoM? Kak 3KCTieprUMEHTaNbHO ONPEAeIsIeTCs
BEJIMYMHA aacopOluu W3 pacTBopa Ha TBepaoM ancopbente? IlpuBenute ypaBHeHHE IS pacyeTa
BEJIMUMHBI aJICOPOIIMH U3 pacTBOpa.
6. UTo Takoe cTeneHb AUCIEPCHOCTUH?
7. Kak knmaccuumupyroTcst TUCIepCHbIE CUCTEMBI 110 pa3Mepy YacTHI] TUCTIEPCHOH (ha3bl?
8. Kak xmaccupuuupyroTcst 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 »neKTpOKHMHETUYECKHUE SIBJICHHUS HAOMIONAIOTCS MPU MEXAaHUYECKOM IMEepPEeMEIICHUU: a) YacCTHI]
OUcTepcHOM (a3bl OTHOCHTEIBHO JUCIEPCHOHHOW cpenbl; 0) IUCIEPCHOHHOW Cpelbl OTHOCHUTENBHO
YaCTHI IUCTICPCHOM (a3bl?
11. IlpuBenure mnpuMepsl NPAKTUYECKOTO HCIOIB30BAaHUS O3JEKTpodopes3a, MOTEHIHANAa TEYCHHUS U
MOTEHLIMaJla CEAUMEHTALINH.
12. Kakumu cBoMicTBaMH JOJKEH 001a7aTh 0CaJ0K, YTOOBI €r0 MOXKHO ObLIO nenTu3upoBars? KakoBsl
BHEILIHUE MPU3HAKK nenTtu3anuun? Kakue ocaiku He NeNTU3UPYIOTCS?
JlabopatopHoe 3ansitue. KOHTpPOJIBHBII cpe3.
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1. PaccuuraiiTe moporu KoaryJsiiM 3J1eKTPOJUTOB VI 30015 As2S3, ecau nis1 koaryasinuu 20 mo
304191 Tpedyercst 2,4 ma 0,5 M pacropa NaCl, nim 0,8 mu 0,036 M pacrBopa MgCl2, unu 0,2 ma 0,01
M pacrtBopa AICI3. YkaxuTe 3HaK 3apsiia KOJUIOMIHOM YaCTHIbI.

Pemenue:
ITopor koaryasinum 3j1exkTpojuTa Cnk paccuuraem no gpopmysae

9

Cnk (NaCl) ==0,0536mo7b/1 = 53,6 MM0JIb/J1;
Cnk (MgCl12)==0,00138moab/1= 1,38 MMoJIB/J1;

Cuk (AICI3)==9,9 x10-5moab/a = 0,099 MmMoJIb/J1.

3Hak 3apsiia KOJJIOMIHOWH YacTHUBI 30/ — OTPULATEIbHBIH, T. K. C YBeJIHYeHHEM 3apsiia KATHOHA
3J1eKTPOJINTA MOPOT KOATYJISIIUM YMEHbIIAeTCs.

2. IHopor koaryJsiiMyd OTPHLATEJHbHO 3aPSAKEHHOT0 THAPO30Jsi MeETAUIHYECKOro 30J10Ta MO
aeiicteueM NaCl pasen 3,9x10-2. C nmomompbro npasuiaa Ilynbne-I'apam paccuurtaiite moporu
KOAryJfillui, BbI3bIBaeMOHl cieaywmumu iekrpoaurtamu: K2S04, MgCl2, MgSO4, FeCl3,
Fe2(S0O4)3.
Pemenne:

Koaryasinmio oTpuuaTeibHO 3apsZKEHHOTO T'HAPO030Jisl 30J10Ta BbI3bIBAIOT NPOTHBOMOHBI, T. €.
KATHOHBI IeKTpoauToB. CormacHo mnpaswiay [yabua-Iapam mnopor koaryjasiuuu o0paTHO
NMPONOPUMOHAJIEH 3apsaay nporuBouoHa B mectoii crenenu. Jas NaCl (3apsay Na = +1) mopor
Koaryjasiuuu cocrasisier 3,9-10-2moan/1; K2SO4 — nmporuBouon K+, mopor koaryjasimuv TOT Ke
3,9x10-2/16 = 3,9x10-2 moasn/a. MgCI2 n MgSO4 — nporuBonon Mg2+, mopor pasen 3,9:10-2/26 =
6,0:10-4 moan/n; FeCl3 u Fe2(SO4)3 — nporuBonon Fe3+, mopor pasen 3,9:10-2/36 = 5,35-10-5
MOJIb/JI.

3. K 60 mu pacTtBopa yKCYCHOH KHCJOTBHI ¢ KOHUeHTpamueii pacrsopa 0,1 moab/n godaBuiam 3 r
aacopoenta u B30oaraau. Ilocine mocTukeHusi paBHoBecusi mpody pacrBopa o0bémom 10 ma
OTTUTPOBAJIM PACTBOPOM THAPOKCHIA HATpusl ¢ KoHueHTtpamueir 0,05 mouan/in. Ha turpoBanue
3arpauyedo 20 mJ TuTpanTa. PaccuuraiiTe BeJJMUNHY aACOPOIUN YKCYCHOH KHMCJIOTHI.

Pemrenue

1. Haijiném paBHOBeCHYI0 KOHLEHTpalusi PacTBOPa YKCYCHOH KHMCJIOTBI 10 pe3yjbTaram
TUTPOBAHUA:

CpaBu(CH3COORH) =
Cpasu(CH3COOH) = = 0,1 moasb/n
2. PaccunTbiBaeM BeJIMYMHY aJAcOpPOLMH YKCYCHOI KHCJIOTHI IO (hopMmy.ie:
I'(CH3COOH) = =
I'(CH3COOH) =0
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. BblyuuTb KOHCIIEKTHI JIEKIIUH 1O TEME.

2. TlonroroBuThCs K TaOOopaTOpHOI padoTe. 3anoJHUTE Ja00PaTOPHBIN KYpPHAII: OITUCATh XOT
BBITIOJTHEHHSI pa0O0ThI, ypaBHeHUs peakuuii. OTBETUTh MUCHMEHHO Ha KOHTPOJIbHBIE BONPOCHL. [loce
BBITIOJTHEHHSI JTA0OpaTOPHOI pabOTHI BHECTH B JTaOOPATOPHBIN KypHAT HAOIIOACHUS U BBIBOJIBI 110
MIPOBEICHHBIM OIBITAM.

3. U3yunTh MaTepuasbl TEMBI.

4.0TBETUTH Ha BONIPOCHI AJIs1 CAMOCTOSITEIbHON MOATOTOBKHU:

1. Uto Ha3pIBaeTcs rpaHulieit pasaena ¢asz?

2. [To xakomy mpu3HaKy KiraccupUIUpyroT TpaHuIlsl pa3aena ¢a3? [lpuBeaurte mpumepsl.
3. Kakue (hakTopsl BIUAIOT Ha BEJIMYMHY TTOBEPXHOCTHOTO HATSHKEHUS KUIKOCTEH ?

4. Kakyro 3aBUCUMOCTb BBIPAKAET U30TEPMA NOBEPXHOCTHOI'O HATSHKEHUA?



5. Ilouemy ancopOrust SBISETCS CaMONIPOU3BOJIbHBIM Iporieccom? Kak sKCiepuMeHTaNbHO ONpeaeseTcs
BEJIMYMHA a/ICOPOIMU U3 pacTBOpa Ha TBEpAOM azacopOente? [IpuBenute ypaBHEHHE IS pacyeTa
BEJIMYUHBI aJICOPOIIMH U3 pacTBOpa.

6. Onpenenuth BemMunHy ajacopomuu nemapronoBoit kuciaorel CSH17COOH ¢ ee conepxanuem B
pactBope 50 Mr/11, eciu MOBEPXHOCTHOE HATSHKEHHUE UCCieayeMoro pactBopa pasuo 57,0 10-3H/m, a
MMOBEPXHOCTHOE HaTsHKEHHUE BOAbI — 74,22 MH/M.

7. Paccunraiite BennuuHy aacopounu ¢penona npu 20 0C, ecnu koHneHTpauus uzmensercs ¢ 0,0625
Monb/1 10 0,0156 monw/n, a moBepxHOCcTHOE HaTshKeHUE ¢ 43,3 *10-3H/M no 53,2¢10-3H/m.

8. OmpenenuTh 3Ha4eHUE BeNUUIUHBI aacopouu npu 150C 11 BOqHOTO pacTBOpa alleToHa, COAEPIKaIIEro
29 /7 aueToHa, eciM MOBEPXHOCTHOE HaTsKeHHe pactBopa 59,4.10-3 H/M, a mOBEpXHOCTHOE HATSKECHUE
BOJbI paBHO 73,49 MH/M.

9. Boruncnute aacopO1uio MacIsiHOM KUCIOTHI Ha MOBEPXHOCTH pa3ziesia pacTBOPa ¢ BO3AYXOM MPH
koHIeHTparuu 0,1 KMoib/M3, eclii TOBEPXHOCTHOE HATsHKEHHUE BOJLI paBHO 75,49 MH/M, a moBepxHOCTHOE
HaTsHKCHHUE pacTBOpa KUCIOTHI IIPH TOH ke TeMriepatype paBHo 58,6 MH/m .

10. PaccumnTaiiTe NOBEPXHOCTHYIO aKTUBHOCTb N30MACIISTHOM KMCIIOTBI, €CIIU €€ KOHLIEHTPALUS U3-MEHIETCS
¢ 0,25 monw/n 1o 0,125 Monw/71, a moBepXxHOCTHOE HaTshkeHue ¢ 47,3 no 54,3 mH/m.

11. YTo Takoe cTeneHb JUCIEPCHOCTH?

12. Kak kmaccuunupyroTcs TUCIepCHbIE CUCTEMBI IO pa3Mepy YacTHIL TUCTIEPCHOM (a3bi?

13. Kak knaccu(uuupyrorcs AUCIEPCHBIE CHCTEMBI 10 arperaTHoMy COCTOSIHUIO IUCHEepCHON (as3bl H
IHCTIEpCUOHHOM cpenbl? [IpuBennTe npuMepsl MeIUKO-ONOIOTHYECKOTO MPOdUIIs.

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

Tema 4. Knaccupukauuss 1 HOMEHKJIATypa Opranuyeckux coennnennii. Usomepusi. Mexanuszmsl
peakuuii B OpraHu4ecKoii XuMmuu. buo1oruyecku akTuBHbIE MOJIU- U TeTepOoPyHKINOHAIbHbIE
BellecTBa.

Crtpoenue u cBoiicTBa OuonojmmMepoB. CTpoeHue M CBOMCTBA AMUHOKHUCJIOT M NenTua0B. beakn.
CrtpoeHnue u cBoiicTBa yriieBoaoB. Hyk/ieHHOBbIEe KHCJIOTHI U X CTPYKTYPHbI¢ KOMIIOHEHTBI.
Jlunuabl
(YK-8)

Jlekumus.
Jlexuus-Busyanuzanua. Kiaccuduxanuss ¥ HOMEHKIATypa OHMOJOTMYECKH BaXXHBIX OPraHUYECKUX
coequHeHnil. CTpoeHHe OpraHMYeCKuX coenuHeHur. M3omepusi opraHu4ecKkux CoequHEeHU. MexaHu3Mbl
peaKuMii B OpraHM4eCKON XUMUH.
[Tonu- u reTepodyHKIIMOHATHLHOCTh KaK OJUH M3 XapaKTEPHBIX MPU3HAKOB OPTaHUYECKHUX COCTUHEHU,
YYacTBYIOIIMX B MPOIECCAX JKU3HEACSITEIIbHOCTH U UCIOIb3yEMbIX B KAaYECTBE JICKAPCTBEHHBIX BEIIECCTB.
OcoOeHHOCTH  XMMHYECKOTO  TIOBEAEHHUS  MMOJU- HW  TeTepo(yHKIMOHANBHBIX  COCAMHCHHIA:
KHCIIOTHO-OCHOBHBIC CBOKMCTBa (aMQOIHTHI), MHUKIM3ANMS M XenarooOpa3oBaHue. B3anMHoe BIUsSHUE
(YHKIIMOHATBHBIX TPYIIIL.
[MonudyHKIIMOHATBHBIE COeTUHEHMS. MHOTOaTOMHBIE CIUPTHI. XelaTHbIe KOMILIEKCHhL. CloxkHBIE 3(QHUPHI
MHOTOATOMHBIX CIUPTOB C HEOPTaHWYECKUMH KHCIOTaMH (HUTPODIHIEPUH, ¢ocdarel TIHIEPUHA,
nHo3uTa). JlumerakpuiarrunedocdopHas KUCIOTa KaK KOMIIOHEHT IUIOMOMPOBOYHOTO MaTepHalia).
JIByxatoMHbIe (PEHOJBI: TUIPOXUHOH, PE3OPLIMH, MHPOKaTeXH. DEHOBI KAK AHTHOKCHIAHTHI.
[TonramMuHBL:3TUIIEHIMAMUH, Ty TPECIIUH, KaJaBEpHH.
JIByXOCHOBHBIE KapOOHOBBIE KHUCJIOTHI: IIaBeJeBas, MaJlOHOBas, SHTapHas, DIyTapoBas, (ymaponas.
[IpeBpaiieHne SHTApHOM KUCIOTHI B yMapoBYIO Kak MpuMep ONOIOTHYECKON peaKuu 1eTUAPUPOBAHUSI.
I'erepodyHKIIMOHAIBHBIE COEAMHEHUS. AMHUHOCHUPTHI: aMUHOATAHON (KOJAMUH), XOJIMH, alleTHJIXOJIUH.
AmvuHO(DEHOBI: TohaMUH, HOpaApeHaIuH, aapeHaauH. [IoHsITHe 0 OMOTOTHYECKON POJIH ATHX COSTMHCHUI
U UX IPOU3BOJHBIX.
l'uapokcu- W aMHHOKHUCTIOTHL. BrnusHME pa3nuuHbX (AKTOPOB Ha TPOIECC OOpa3oBaHUS IIHKIIOB
(crepuueckuil, sHTponuiiHeli). Jlakronsl. Jlakramsl. [Ipencrasnenue o
B- makramHBIX aHTHOMOTHKAX. OJHOOCHOBHBIC (MOJOYHAS, [J- U []-TUIPOKCUMACISHEIE), TBYXOCHOBHBIC
(s16:1104HAsI, BUHHBIE), TPEXOCHOBHBIC (JINMOHHASI) THAPOKCHKHUCIIOTHI.
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OKCOKHUCIIOTBI — albJAETU0- U KETOHOKUCIIOTHI: TIIMOKCUIIOBas, MUpoBUHOTpaaHas ((hocho-eHonmupysar),
aIleTOyKCyCHasl, II[aBeJIeBOYKCYCHas, [-okcormyTapoBas. Peakiuu nekapOOKCUIMpPOBaHUS [ |-KETOHOKUCIOT
Y OKHUCIIUTEIBHOTO JIeKapOOKCUITMPOBAHUSIKETOHOKUCIIOT. KeToeHonpHast TayTOMepusl.
I'erepodyHKLIMOHABHBIE TPOU3BOAHBIE OCH30JBHOTO Psiia KaK JIEKAPCTBEHHBIE CPECTBA (CaTUIMIOBAs,
aMUHOJIOEH301Has, CyTb()aHUIIOBAsT KUCIOTHI U UX MPOU3BOIHBIC).
buonornuecku BakHbIE T€TEPOLUKINYECKUE COENUHEHUS. TeTpanupposbHble coeuHeHus (Mop(uH, reMm u
ap.). Ilpon3BonHbie MUPUANHA, H30HUKOTHHOBOM KHUCIIOTHI, MHUpa3ojia, UMHUIa30/1a, MUPUMHIMHA, TypUHa,
THazona. KeTo-eHodbHAass M JAKTUM-JIAKTaMHas  TayTOMEpHsT B THUIPOKCHA30TOCOIEPIKaIINX
reTepOLUKINYECKUX COeAUHEeHUsIX. bapOutypoBass kucinotra u €€ MNpPOU3BOAHBIC. [ MAPOKCUITYPHHBI
(TUTIOKCAHTHH, KCAaHTHH, MoueBas KucioTa). @onueBas kuciora, 6MOTHUH, THaMHH. [IoHATHE O CTPOEHUU U
ounonornueckoit ponu. [Ipeacrasienue o0 ankagonaax 1 aHTHOMOTHKAX.
Jlexnus-Buszyanu3anus. llentunest w Oenku. buomornyecku BakKHBIE peakUUd [ |-aMUHOKHCIIOT:
Je3aMUHUPOBaHUE, THAPOKCHIMPOBaHUE. PONb THAPOKCHUIIPONIMHA B CTAOWIM3AIUU CIHUPAINA KOJUIareHa
JNeHTHHA 1 dManu. JlexkapOokcunupoBaHue |-aMUHOKHUCIIOT — MyTh K 00pa30BaHUIO OMOTCHHBIX AMHHOB U
OUOPEryIsTOPOB.
[Mentunpl. KUCIOTHBIN M 1IETOUHOM THUAPOIU3 MENTUIOB. YCTAHOBJICHHUE aMHHOKHCIOTHOTO COCTaBa C
MTOMOIIBIO COBPEMEHHBIX (PU3UKO-XUMUIECKUX METONOB. KanbIuii-cBs3bIBaONINE OCTTKHA JEHTHHA U SMAJIH.
N3MeHeHrne aMMHOKHCIIOTHOTO COCTaBa KoJIareHa JCHTHHA MIPH SBOJIIOIUY 3yOHOTO 3a4aTka B IMOCTOSIHHBIH
3y0.
VYreBoabl. [oMmomonucaxapuasl: (amMmiio3a, aMUJIONEKTHH, IIMKOTEH, JEKCTpaH, IeiuTono3a). [leKTuHsI.
MOHOKapOOKCHIILIEIUTION03a,  MOMUAKPHUIILEII0N03a — OCHOBA T'€MOCTAaTHYECKHUX  TEPEBSI30YHBIX
MaTepHUaoB.
['erepononucaxapupl: THATYPOHOBAs KUCIOTA, XOHIApOUTUHCYIb(arel. ['enapun. [loHstue o cmemanHbIX
ouononumepax (TJIMKONPOTEUHBI, INIMKOIUIUILL U JIp.). BausHue mykononucaxapuioB Ha CTaOUIM3ALUIO
CTPYKTYpPBI KOJUIareHa JeHTHHA U SMAJIH.
HyxneunoBeie KHCJIOTHI. Hyxneo3uamono- u  nonupocdarsl. AMOO, Al1D, ATO.
Hyxneosunuukinopocdarsl (LLAM®D). Ux ponb Kak MaKpOIPTUYECKHX COCIWHEHMHA M BHYTPHKJIETOYHBIX
OUOPEryasTOPOB.
Jlunuapl. Ombinsiemble Tunuabl. EcTecTBEHHBIE XUPHI KaK CMeCh TpHalmimiuiepuHoB. llonarue o
CTpoeHUH BOCKOB. OCHOBHBIE NPUPOAHBIE BBHICIINE KUPHBIE KUCIOTHI, BXOASAIIME B COCTaB JIUIHJIOB:
MaJbMUTHHOBAs, CTEAPUHOBAsA, OJICUMHOBAs, JMHOJIEBasl, JIMHOJICHOBAs, apaxuAoHOBas. BrnusHue nunumos
Ha MUHEpaIn3aluio JeHTHHA.

JlaGopaTopHbie padoThbI.
JlaGoparophas pabota. «/3ydueHne XUMHUYECKUX CBOMCTB TeTepO(PyHKIIMOHAIBHBIX COSTUHEHHI.
[enb paboOThI: U3yYUTh KUCIOTHO-OCHOBHBIE U X€JIaT000pa3yIolie CBONCTBA reTepodyHKIIMOHATBHBIX
COETMHEHUN.
PeakTuBbI: canuimioBas KUCI0Ta, alleTUIICATUIIMIOBAs KUCIO0Ta, BUHHASI KUCIO0TA, 5 Yo-HbIA pacTBOP
runpokcua kanus, 10 %-Helii pacTBOp ruApoKcuaa HaTpus, 5 %-Hblil pacTBOp cyiabdara Menu;
HACBILLIEHHBIA pacTBOpP ruipokapOoHaTa HaTpusi, OpoMHas Boaa, 5 %-Hblil pacTBop penona; 1 %-Hblit
pactBop xjopuna xenesa (I1I); monounas kucnora.
OO6opynoBaHue: MTATUB ¢ MPOOUPKAMH, CITUPTOBKA, TPOOHUPKOJEPIKATEh, CITUYKH.
Otuer o pabote
Omneit 1. [Tomyuenue coneli BAHHON KUCIIOTHI.
Omnpit 1.1. B mpobupky nomemator 0,5 mit 15 %-Horo pactBopa BUHHOM KUCIOTHL U 0,5 M1 5 %-HOTO
pacTBopa rUPOKCUIA Kallusi, HHTCHCUBHO BCTPSIXUBAIOT.
Habmonenus: (yka3arh NpU3HAKH MPOTEKAHUS PEAKITUH: MOSBICHUE 0CA/IKa, €ro IIBET U (hOpMY; BBIJICICHHE
rasza; pa3orpeB MpoOUPKH; H3MEHEHHE OKPACKH PACTBOPOB; MOSBICHUE XapaKTEPHOTO 3araxa).
Hanummre ypaBHEeHUE peakinu.
Omnpit 1.2.K noixyyenHomy B onbite 1.1 pactBopy ¢ ocaakom no6asunu 10% - HbIl pacTBOp THAPOKCUIA
HaTpH 10 TIOJIHOTO pacTBOpeHus ocasika. OOpa30BaBIINKCS PACTBOP IBOMHOMN KaJuH-HATPUEBOU COJIH
BHUHHOW KHCJIOTHI (CETHETOBOM COJIM) UCIIONIB3YIOT J1ajiee B OTBITE 2.



HaGmronenus: (ykazaTh NpU3HAKHU MPOTEKaHUS PEAKIIMU: TIOSBICHUE 0CAJKa, €ro LBET U (hOpMY; BhIJICICHUE
rasa; pa3orpeB NpoOUpPKH; U3MEHEHHE OKPACKU PACTBOPOB; MOSBICHNUE XapaKTEPHOTO 3a1axa).

Harnmmure ypaBHEHHE peakLUU.
OmpiT 2. O6pa3oBaHUE XEIATHBIX KOMITJIEKCOB.

OmpiT 2.1 B npoOupky momMemaoT HeCKOIbKO Karenb 5 %-Horo pacTBopa cynbdara Meau, 100aBIsioT
pacTBOp TUAPOKCUAA HATPUS 10 BBITIJCHUS roryooro ocanka. K oOpa3oBaBiieMycst ocaiky THAPOKCHIA
menn (I1) 7o6GaBnSIOT pacTBOP CETHETOBOM CONH, MOTy4eHHOM B om.1.2 .
Habmonenus: (yka3aTb NpU3HAKU MPOTEKAHUS PEAKIIMH: MOSBICHUE 0Ca/IKa, €ro IBET U (opMy; BbIIEICHNE
rasza; pa3orpeB MpoOUpPKH; U3MEHEHHE OKPACKU PACTBOPOB; MOSABIECHUE XapaKTEPHOTO 3araxa).

Hanummure ypaBHeHHs peakiui
OmnpiT 3. CBOMCTBA CAIMIIMIIOBOM U alleTHIICATUIIMIIOBOM KUCIIOT.

OmnpiT 3.1. Ha npenMeTHOE CTEKJIO MOMEIIAI0T HECKOJIBKO KPUCTAIIOB CATUIIAIIOBOM KUCIOTHI U
N00AaBIIAIOT OHY KaIlIIO0 HACHIIIICHHOTO pacTBOpa rupoKapOoHaTa HaTpHs.

Habmionenus: (yka3aTb NpuU3HaKU MPOTEKAHUS PEAKIMH: TOSBICHUE 0Ca/IKa, €ro IIBET U (opMy; BbIIEICHNE
ras3a; pa3orpeB MpoOUpPKH; U3MEHEHHE OKPACKU PaCTBOPOB; MOSBIECHUE XapaKTEPHOTO 3araxa).

OmeiT 3.2. B cyxyto npooupky nmomentaroT 0,5 T caquIuIoBOM KUCIOTHI K OCTOPOKHO HarpeBalOT HUKHIOKO
4acTh IPOOUPKH.

Habmronenus: (yka3arb NpU3HaKU MPOTEKAHUS PEAKIIMH: TOSBICHUE 0Ca/IKa, €ro IBET U (opMy; BbIIEICHNE
ras3a; pa3orpeB MpoOUpPKH; U3MEHEHHE OKPACKU PACTBOPOB; MOSBIECHUE XapaKTEPHOTO 3araxa).

HanmmmTe paBHeHHE peakIyy.
OmnpiT 3.3.0npenenenue peHOTBHOTO pparMeHTa B MOJIEKYJIE CATUIIMIOBON KUCIIOTHI.

B onny npobupky nomemarot 0,5 T CaTUIIMIOBON KHCIIOTHI, B IPYTYIO TAKOE YK€ KOJTUYECTBO
aleTHICATUIIMIIOBON KUCIIOThI, B KAKIYIO0 MPOOUPKY J0OABUTH MO 1 MIT BOJbI, XOPOILIO BCTPAXHYTh. [locie
BCTPSXHUBAHMSI B KQXKAYIO MPOOUPKY 100aBUTH | - 2 Karumm OpOMHOM BOJIBI.

Habmronenus: (ykazaTh NpU3HAKHM MPOTEKaHUS PEAKIIUU: TIOSBICHUE OCAJKa, €ro LBET U (hOpMY; BBIJICICHUE
rasa; pa3orpeB NpoOUpPKH; U3MEHEHHE OKPACKH PACTBOPOB; MOSBICHNUE XapaKTEPHOTO 3a1axa).

Harnmmure ypaBHEHHE peakLUU.
OnpiT 3.4. ['uaponu3 aneTUICaIuIOBOA KUCTOTHI.

B onny npoOupKy MOMECTUTh HECKOJIBKO KPHCTAIIMKOB CAIUITUIIOBON KUCIIOTHI, B APYTYIO TAKOE K€
KOJIMYECTBO alleTUIICATUIIMIIOBOM KHCIOTHI, B K&XKAYI0 IPOoOUpKY 106aBUTh 110 0,5 MII BOJIBI, XOPOILIO
BCTPAXHYTh. [lociie BCTpsAXxuBaHus B KaXKAyI0 IpoOupKy nobasuin xiopun xemnesa (I11), ormeuaror okpacky
pacTBopa B KaKJ0i MpoOupKe, MOCiIe Yero HarpeBaoT MPOOUPKH 0 KUTICHHUS.

Habmonenus: (ykazaTh NpU3HAKHU MPOTEKaHUS PEAKIIMU: TIOSBICHUE OCAJKa, €ro LBET U (hOpMY; BBIJICICHUE
ra3a; pa3orpeB MpoOUPKH; N3MEHEHHE OKPACKH PACTBOPOB; MOSIBIICHUE XapAKTEPHOTO 3araxa.

Harnmmure ypaBHEHHE peakLUU.

OmpiT 4. KauecTBeHHas peakius [ |-THAPOKCUKUCIIOT ¢ Xyopuaom xenesa (I1I).

B npobupky nomematot 0,5 mi 5 %-Horo pactBopa ¢eHona u 1o6asisttor 1...2 karmmu 1 %-Horo pacTBopa
xnopuaa xxenesa (I1I). OTmedaroT U3MEHEHHEe OKpack pacTBOpa. 3aTeM J00aBISIOT K OKPAILIEHHOMY
pacTtBopy | — 2 Karm MOJIOUHOM KHCIIOTBHI.

Haouronennsi: (ykazarb NPU3HAKH NPOTEKAHUS PeaKIMU: MOsSIBJIEHHE 0CA/IKa, ero uBeT U Gopmy;
Bbl/le/IeHNe ra3a; pa3orpes NpoOUPKHU; U3MEHEHHE OKPACKH PACTBOPOB; MOsIBJIEHHE XapaAKTePHOI0
3amaxa).

Harnmmure ypaBHEHUS peakLUi.
KoHTpoJsbHbIE BONPOCHI:
1. Uto Takoe MeTamIo-JIUraHIHbIi romeocTas?
2. Hanmumure cTpykTypHbIe (hOPMYJIBI ITPEMapaToB, UCIOIb3YEMbIX B XeJIaTOTEpaIiu:
1) rexcaxnopomnarunar(1V) kamus
2) muc-puxnopoauammuniuiatuaa (1)
3. Hanummre cTpykTypHYIO (hOpMyIly KOMIUIEKCa YHUTONA ¢ KaTnoHoM Kaamus (11)

4. OOpasyeT 1M CaquIUIoBas KHUCIOTA OKpAIIEHHBIH KOMIUIEKC C KaTHOHOM jkene3a? A OeH3oiHas
kuciora? OTBET MOSICHUTE.
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5. Hamumute (opMynsl CanMIUIOBONM KHUCIOTHI M €€ MPOU3BOAHBIX: ACHMUPHHA, METUJICAIHIINAIIATA,
[-aMUHOCAJIUIIMIIOBOM KUCIIOTHI. YKa)KUTE UX MEAUIIMHCKOE 3HAUEHUE.
6. Hamummre dopmynbl cyab(paHUIOBOM KHUCIOTHI U €€ NpPOM3BOAHBIX: Cynb(aHmnamMuaa, anbOynuna,
cynbhuaAnHA. YKaXHUTE X MEIUIIMHCKOE 3HaUCHHE.
7. Harummmre GpopMyssl 1 MEAULIMHCKOE 3HAYCHUE TTapaleTaMosa, aHeCTe3MHa, HOBOKauHa.
8. B xematorepanmuu A7 BBIBEJEHHUS KaTHOHOB MEAM M3 OpPraHM3Ma MCIOJb3YeTCs MNEHULMIJIaMUH.
Hanummre ¢popmyity ero XenaTHOro KOMIUIEKCa ¢ KATHOHOM MEIH.
JlaGopatopnas pabora. «3ydeHne peakimii aMUHOKUCIIOT U OCIIKOBY»
PeaxTuBsl: 1 %-Hblil pacTBOp mMLuHA, | %-HbIe pacTBOPHI IMYHOTO OJIKa U JKeNaTHHA; 5 Y%-HbIi pacTBOP
xnopuaa xxenesa (II1), 5 %-ubrit pactBop cynsdara meau (II), 10 %-Heb1ii pacTBOp ruapokcuaa Hatpus, 10
%-Hblli pacTBOp anerara cBUHLA (I1); KOHLIIEHTpHpOBaHHAsI a30THAs KUCIIOTA, 1%-blil pacTBOpa HUHTMAPUHA
B 9TWJIOBBIM CIIHPTE.
OO6opynoBaHue: IITAaTUB C MPOOUPKAMU, CIIUPTOBKA, IPOOUPKOAEPKATENb, CITUYKH.

Otuer o pabote

OmpiT 1. Peakmus amuHOKHCIIOT ¢ XstopuaoMm xene3a (I11).

K 1 mnt 5 %-Horo pacTBOpa rMIMHA T00aBUTHh HECKOJIBKO Karelb 5 %-HOro pacTBopa XJIOpHa Kee3a
(IIT). PacTBOp cierka HarpeTh J0 U3MEHEHUSI OKPACKH.

Habmronenus: (ykazaTh NpU3HAKHU MPOTEKaHUS PEAKIIUU: TIOSBICHUE OCAJKa, €ro LBET U (hOpMY; BBIJICICHUE
rasa; pa3orpeB NpoOUpPKH; U3MEHEHHE OKPACKU PACTBOPOB; MOSBICHNUE XapaKTEPHOTO 3a1axa).

Hanumure ypaBHEeHUE peakiyy.

OnbIT 2. buyperoBas peakuusi Ha NENTHIHYIO CBS3b.

B onny npoOupky momecTuts 1o 5 - 6 Karenb pacTBopa sIMuHOTro Oenka, B Ipyryio — 5 — 6 Karenb pacTBopa
xenaruHa. B kaxmyro npoObupky n1o6aButh S5 — 6 xarens 10 %-HOro BOIHOTO pacTBOpa rUAPOKCHIA HATPHS
u 1 - 2 xarum pactBopa cyibdara meau(Il). [IpoOupku BCTPSIXHYTS.

HaGmronenus: (ykazaTh NpU3HAKU IPOTEKaHUs PEAKIUU: TIOSBIEHUE 0CaJKa, €ro LBET U (hOpMY; BbIJICIICHUE
rasa; pa3orpeB IpoOUpKH; U3MEHEHHE OKPACKU PACTBOPOB; MOSABICHNUE XapaKTEPHOTO 3aIaxa).

OmpiT 3. KcaHnTOnpoTenHOBasK peakiiysi OEIKOB.

B onny npoOupky momecTuts o 5 - 6 Kareib pacTBOpa sIMYHOTO Oenka, B Ipyrylo — 5 - 6 Karesb pacTBopa
KenatuHa. B kaxyro npoOupKy 100aBUTH 2 - 3 KaIuld KOHIIEHTPUPOBAHHOW a30THOU KUCIOTHI. [Ipu
BCTPAXUBAHUU POOUPKH OCTOPOKHO HarpeTb. OTMETUTh OKPACKy pacTBOpa M 00pa3oBaBIIETOCs OCAJIKa.
O06e npoOupKH OXJIAZUTH HAa BO3AYXE U OCTOPOXKHO 100aBUTH 2 - 3 karu 10 %-Horo BoxHOTO pacTBOpa
TUJIPOKCH]IA HATPHSL.

Habmronenus: (ykazaTh NpU3HAKHM MPOTEKaHUS PEAKIIUU: TIOSBICHUE 0CAJKa, €ro LBET U (hOpMY; BBIJICIICHUE
rasa; pa3orpeB NpoOUpPKH; U3MEHEHHE OKPACKH PACTBOPOB; MOSBICHUE XapaKTEPHOTO 3araxa, pa3inyus B
pe3ysbTarax OmbITa B OJHON U JPyroi MpoOupKax)

OmnpiT 4. Peakuys Ha HaIM4YUE cEpycoAepKaIUX | |- aMMHOKUCIHOT (peakuus Poms).

B oany nmpobupky nmomectuth 1o 10 kamnenb pacTBopa SIMIHOTO Oeka, B Ipyryto — 10 kamnesias pacTBopa
xenatuHa. B 06e mpobupku nodasutk no 20 kamnenb 10 %-Horo pacTBopa rupoKCUaa HaTPUs;
nepeMenaTh U HarpeTh KaXIylo U3 IpoOUPOK A0 KumeHus B TeyeHue 1 - 2 muH. K nmomydeHHbIM pacTBOpam
B KaXKAYI0 MpoOupKy 106aBuTh 5 Kamnenb 10 %-Horo pactBopa anerara cuHia (1) u BHOBb MIPOKUTISITUTD.
Habmionenus: (yka3arb NpU3HAKU MIPOTEKAHUS PEAKIIMH: MOSBICHUE 0Ca/IKa, €ro IBET U (hopMy; BbIIEICHHE
rasza; pa3orpeB MpoOUpPKH; H3MEHEHHE OKPACKU PaCTBOPOB; MOSABIECHUE XapaKTEPHOTO 3araxa, pa3inyus B
pe3ysbTaTax OmnbITa B OJJHOM M IPYroi MpoOHUpKax).

Omnsit 5. HunruapuHosas peakuus

B onny npoOupky momecTuTh 1MI1 pacTBOpa sMUHOTO O€Ka, B Ipyryro — 1 M1 pacTBopa miuinHa. B 06e
npobupku 106aBUTh 1o 1 mut 1%-ro pacTBOpa HUHTHAPUHA, IEPEMEIIaTh U HarpeTh.

Habmonenus: (yka3arb NpU3HaKU MPOTEKAHUS PEAKIIMH: MOSBICHHUE 0CaIKa, €ro IBET U (opMy; BbIIEICHHE
rasza; pa3orpeB MpoOUpPKH; H3MEHEHHE OKPACKU PaCTBOPOB; MOSABIECHUE XapaKTEPHOTO 3araxa, pa3inyus B
pe3ysbTaTax OmnbITa B OJJHOM M IPYroi MpoOHUpKax).
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KoHTposnbHBIE BONIPOCHI:
1. O HamMYUKU KaKuX aMHHOKHUCIIOT B O€JIKaX CBHIETEIbCTBYET peakius Dos?
2. Hanmummre Ha3BaHUS ABYX MMap aMHHOKHCIIOT, MEXY paJHKaIaMHi KOTOPHIX BO3MOXKHBI:
a) ruapodoOHbIE B3aMMOICHCTBUS
0) HOHHBIC CBS3H
B) BOJIOPOJIHBIC CBSI3U
r) mucynbduaHbIe CB3H (0HA TTapa).
3. Hanumure dpopmyty 10060ro TpunenTHaa, KOTOPhIA Ja€T MOIOKUTENbHYIO KCAHTOIPOTENHOBYIO
pEaKIuIo.

4. OnpenenuTe MOCIeA0BaTeIbHOCTh AMUHOKHUCIIOTHBIX OCTAaTKOB B TETPAIICTITHIC, COJEPIKAIIEM aJlaHWH,
BaJIMH, JIM3WH, IPOJIMH, €CJIM U3BECTHO, YTO B PE3yJIbTaTe PEAKIMH TETPaAIeNTHa C TMHUTPO(HTOPOSH3010M
Y TIOCJIeNYIOMIETo THaAposn3a noiaydeHn J|HD—BanuH, a npu AeHCTBUN KapOOKCUTIENTHAA3bI OTIIETUISIETCS
anaHuH. Takke yCTaHOBJICHO, YTO JIM3UH 00pa3yeT CBsA3h C BATMHOM. OTBET MOSICHUTE.

5. HazoBuTe peakuuu, ¢ MOMOIIBI0 KOTOPHIX MOKHO UIECHTHU(PUIIMPOBATh TAKHME aMUHOKHUCIIOTHI, KaK
TUPO3UH, ApPTUHUH, TUCTUAUH, TPUNITO(PAH U IIULIHUH.

6. [Touemy B KIIMHUYECKON MPAKTUKE I OMpeesieHus: 6eaka B OMOIOrMYeCKHUX KUIKOCTIX MPUMEHSIOT
a30THYIO, @ HE CEPHYIO UJIU COJISIHYIO KHCIIOTHI?

7. YrorpeOieHue B UIILY CHIPBIX SUI] MOXKET BbI3BaTh THIIOBUTAMUHO3 BUTamMuHa H. Sluunerit 6emox
aBUMH B3aUMOJICICTBYET ¢ BUTaMUHOM H U MpensaTcTBYeT ero BCachbIBAaHUIO B KETyI0UHO-KUIIIEYHOM
Tpakte. OOBSICHUTE, TOYEMY BapeHbIe sii1ia TakuM dPPeKToM He 001aatoT.

JlaGoparopnas pabora. «CTpoeHUE U CBOWCTBA YIIIEBOJOBY.

PeaktuBbl: 1 %-Hble pacTBOPBI TIIIOKO3bI, CaXapo3bl, JaKTO3bl, GpykTo3bl; 10 Y%-HbIe pacTBOPHI THIPOKCHIA
HATpUs U CEpHOI KUCIOTHI; 2 %-Hbli pacTBop cynbdara menu (I1); peaktuB TomneHca (aMMUauHBIH
pacTBoOp okcuaa cepedpa), pactBop ioaa; peaktuB Cenuanosa (0,5 % pactBop pe3opiuHa B 14 %-HoM
BosiHOM pactBope HC1); 0,5 %-Hblit pacTBOp Kpaxmana

OO6opynoBaHue: MTATUB ¢ MPOOUPKAMH, CITUPTOBKA, TPOOHUPKOJEPIKATEh, CITUYKH.

Otuer o pabote

OnbIT 1. MOHO- 1 Ucaxapu/ibl Kak BOCCTAHOBUTEIIH.

Omprit 1.1. Peakuus Tpommepa.

B npoGupky nomectuts 10 xanens 1 %-Horo pactBopa mioko3bl, 106aButh 1 mit 10 %-Horo pactBopa
rugpokcuaa Hatpus u 1 - 2 karm pactBopa CuSO4. OCcTopoKHO HArpeTh HaJl TUIaMEHEM TOPENIKU TaK,
YTOOBI TPeNach TOJIBKO BEPXHSAS YacTh pacTBOpa (HE KUMATUTH). Takoi e OMBIT MIPOBECTU C PACTBOPOM
caxapo3bl, a 3aTeM C pacTBOPOM JIAaKTO3BI.

Habmionenus: (yka3arb NpU3HaKU MPOTEKAHUS PEAKIIMH: MOSBICHUE 0Ca/IKa, €ro IBET U (opMy; BbIIEICHHE
rasza; pa3orpeB poOUpPKH; U3MEHEHHE OKPACKU PaCTBOPOB; MOSBIECHUE XapaKTEPHOTO 3araxa, CPaBHEHHE
PE3YJIBTAaTOB OIBITOB).

Hanumure ypaBHeHue peakuuy (Ha IpuMepe IIH0KO3bI).

OmeiT 1.2. Peaknus cepeOpsiHoro 3epkana (peakius TosieHca)

B nmpo6upky HanmuThe 3 MJI aMMHa4HOTO pacTBOpa okcuaa cepedpa (peakrusa Tomnenca) u 1o6aBuTh 1,5 M
1 %-Horo pactBopa rmoko3sl. [IpoOupky HarpeTs Ha BoasHOU O6ane npu Temneparype 70 - 80 °C,
HaOMI0aeTcs BhIACICHHE METAIITMUECKOTo cepedpa Ha CTeHKax MpoOupku («cepedpsiHoe 3epkanoy»). Ecnu
mpoOupKa OblIa HETOCTATOYHO YHUCTOM WIIM BO BpEMs HArpEBaHUs CHIIBHO BCTPAXUBAIACh, CEPeOpo
BBHITIA/Ia€T B BUJIC YEPHOTO OCAJIKA.

ITo Takoii sk METOJMKE MPOBECTH PEAKIMI0 aMMUAYHOTO pacTBOpa okcuza cepedpa ¢ 1%-HbIM pacTBOpoM
(bpPYKTO3BI.

Habmonenus: (yka3arh NpU3HAKH MPOTEKAHUS PEAKITUH: MOSBICHUE 0CA/IKa, €r0 IIBET U (hOpMY; BBIJIEICHHE
rasa; pa3orpeB NpoOUpPKH; U3MEHEHHE OKPACKU PACTBOPOB; MOSBICHNUE XapaKTEPHOTO 3a1axa).

Hanummre ypaBHeHUE peaKiiu:

OmpiT 2. KauecTBeHHas peakius Ha KeTOreKco3bl (peakius CenrmBaHOBA).
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B oy npoOupky nomectuts 10 kamnens 1 %-Horo pactBopa (ppyKTO3bI, B APYTYIO — CTOIBKO ke 1 %-HOro
pacTBopa IIIOKO3bI, 100aBUTH B 00e mpoOupku 1o 1 mi peaktusa CenuBanoBa. OCTOPOXKHO HarpeTh Hal
IJIAMEHEM TOPEJIKH.

HaGmronenus: (ykazaTb NpU3HAKU IPOTEKaHUs PEAKIIUU: TIOSBIEHUE 0CaJKa, €ro LBET U (hOpMY; BbIJICIICHUE
rasa; pa3orpeB IpoOUpKH; U3MEHEHHE OKPAaCKU PaCTBOPOB; MOSBIECHNE XapaKTEPHOIO 3amaxa; CpaBHUTh
pE3yIbTaThl OTIBITOB).

Omnpit 3. KauecTBeHHas peaklus Ha KpaxMmal.

B npoGupky nomectuts 5 kanens 0,5 %-Horo pacTBopa Kpaxmania u 1 kamito pa3daBieHHOTO pacTBOpa
rona. OTMeTUTh U3MEHEHUE OKpacku. [IpoOupky ¢ pacTBOpOM HarpeTh, a MOTOM OXJIAIUTh.

Habmonenus: (yka3arb NpU3HAKU MPOTEKAHUS PEAKIIMH: MOSBICHUE 0Ca/IKa, €ro IIBET U (opMy; BbIIEICHNE
rasza; pa3orpeB MpoOUpPKH; U3MEHEHHE OKPACKU PACTBOPOB; MOSABIECHUE XapaKTEPHOTO 3araxa, OTMETUTh
M3MEHEHUs1 OKPACKH pacTBOpa MOCJIE HArPEeBaHUSI U MOCIIEAYIONIEr0 OXJIaXKICHNUS).

OmnbiT 4. KHCTIOTHBINM TUAPOIN3 Kpaxmaa.

B tpu npobupku nomectuts 1o 1 mi 0,5 %-Horo pactBopa kpaxmaia. B nepByro npoOupky 100aBUThH
PacTBOP CIIIOHBI (COEPIKUT (i-aMUJIa3y), BO BTOPYIO U TpeThio — o 1 mit 10 %-Horo pacTBopa cepHOi
KHUCITOThI. TpeThio MpOOMPKY NOMECTUTH B KUIIALLYI0 OaHi0. Uepe3 3 MUHYTHI B OTAEIbHBIE TPOOUPKHU
0oTOMparoT TPOOBI U JOOABIAIOT K KaXK0i mpode 1o 1 karte pa3daBiIeHHOTO pacTBOpa oaa B Hoauae
kanus. [ToBropsroT mpoOs! yepe3 10 MunyT. Crenarh BBIBOJ O CTEIICHU THAPOJIM3a Kpaxmaia.

Ecnu mpo6a okpammBaeTcs B CHHUHN IIBET, MOXKHO CJlI€aTh BBIBOJ] O TOM, YTO FMAPOIU3 Kpaxmala He
npomén. Ecnu npoba okpamiBaeTcs B KOpUUHEBBIN WK (PUOJIETOBBIH IIBET, MOXKHO CJIEaTh BBIBOJ O TOM,
YTO THAPOJIA3 Kpaxmasia MpouIés YacCTUIHO (10 cTaauu AeKcTpuHOB). Eciu niBeT pactBopa Homa (KENTHIiN)
HE MEHSETCsI, MOJKHO CJIeaTh BBIBOJ O TOM, YTO I'MIPOJIN3 Kpaxmasa MpoIén MOITHOCTHIO.

Hao0uronennsi 3anecTd B Ta0JIUILYy:

IIBeT pacTBOpa
COCTaB pPacTBOPA Huepe3 3 MHHYTHI OT Ha4daza gepe3 10 MHHYTEI 0T Hadaia
peaKIHH peaklHH

KpaxMaJl cO CIHHOH

KpaxMal C CEepHOH KHCJIOTOH
[IpH HarpeBaHHH

KpaxMal C CEepHOH KHCJIOTOH
6e3 HarpeBaHHA

Hanumure cxeMmy ruapoinsa Kpaxmania.
JlabGopaTopHoe 3ansiTue. KOHTpOIBHBIN cpe3.

1. Ilpoananu3upyite CTPOCHUE CIAEIYIOIUX COCTUHEHUI: OyTaHOBasl KUCIIOTA; ICHTAHAb;,
2-MeTunOyTaHaib. PaconokuTe 3T COSTUHEHUS B PAL 110 YBEJIWYCHUIO TEMIIEPATYPhl KUTICHHUS.
2-MeTunOyTaHa b TEHTaHAIb OyTaHOBAs KUCIOTa

2. Bribepure Te MpU3HAKH, KOTOPHIE JIEXKAT B OCHOBE KIACCU(PHUKAIINH OPTaHMYECKUX COCTHHEHHN:
a) CTpOCHHE YIIICPOJHOM 1enu;  0) MpHUCYTCTBUE (PYHKIIMOHAIBHBIX TPy,

B) KOJIMUECTBO aTOMOB yIJIEPO/ia B MOJIEKYJIE; I') KOJIMYECTBO aTOMOB BOJIOPO/Ia B MOJIEKYJI€.
3. Cpenu mpuBeIEHHBIX HIDKE COSTUHEHHI BRIOEpUTE TO, POpMyIia KOTOPOTO MPUBEIEHA HEBEPHO:
O 5y a0 — 5 — =
“ o) H:C —CH —CH:;—-CH: B) CH: —C=C—-CH:
a) CH: —CH —CH: —C -
! NH H:C —CH:
CHs

4. Coenunaenus OyTaHaiab ¥ OyTaHOH MPEACTABIISIIOT COOOM:
a) U30MEPHI 110 CTPOCHUIO YITIEPOIHOM LEMH; 0) nzomepsl Mo GYHKIHMOHATBHON TPYIIIIE;
B) TCOMETPUUICCKHE H30MEPHI; ') SHAHTHOMEPHI; 1) ©30MEPHI TI0 TTOJTOKECHHUIO

(YHKIIMOHATIBLHOM TPYIIITHI?

5. [Ipoananu3upyite CTPOCHUE CIEAYIONTNX COCTUHEHN: OyTaHOBast KUCIIOTA; |-TIEHTaHOI;
2-metuin-2-0yTaHoin. PacnonokuTe 3TH COEAMHEHUS B P 110 YBETUUYECHUIO TEMIIEPaTyphbl KUTIEHHUS.

2-meTmin-2-0ytaHon  1-meHTaHONM OyTaHOBAasi KUCJIOTA
6. Beibepute npaBuiibHOE ONpeIeTICHUE H30MEPOB:



a) COeIMHEHH S, UMEIOIINE PA3JINYHbIN KaueCTBEHHBIM COCTAB U Pa3INYHOE CTPOCHHUE;
0) coeTMHEHMs, UMEIOIINE PA3INYHBIA KOJTMUYECTBEHHBIN COCTaB U Pa3INYHOE CTPOCHUE;

B) COCIMHEHUS, UMEIOIIME OJJMHAKOBBIN KaueCTBEHHBIM U KOJIMYECTBEHHBIN COCTaB, HO PA3JIMYHOE
CTpPOEHHUE;

') COeIMHEHUSI, UMEIOIIHNE OJMHAKOBBIM KaU€CTBEHHBIN M KOJUYECTBEHHBIA COCTaB U OJIMHAKOBOE
CTpPOEHHE.

7. OTBevaeT Jin MpaBUJIaM MEKIYHApOIHONH HOMEHKIIATypbl Ha3BaHUE «2-MeTUII-4-0yTaHom»:
a) Ha3BaHHE JJaHO MPaBUWIBHO; 0) HEMpaBHJILHO PACIIOJIO0XKEHBI COCTABHbIE YACTU HA3BAHUS;
B) HEMIPaBUJILHO BBIOpaHa HyMepalys; I') HEMPaBWJIBHO BHIOpaHa IJIaBHAs 1ICTIb.
8. Cpeau mpuUBEAEHHBIX HUXKE COETUHEHNH BBIOEpUTE TO, OpPMysIa KOTOPOTO MPUBEIEHA HEBEPHO:
O

e —_

-
9. Coenunenust OyTaHOBas KUCJIOTa U METUJIOBBIN 3P MPOIMaHOBOM KUCIOTHI MPEICTABISAIOT COOOM:

a) M30MEPHI TI0 CTPOCHUIO YITIEPOTHOH IIETH; 0) u3oMephl Mo (PyHKIIMOHATLHOM TPYTIIE; B)
reoOMEeTpUYECKUE U30MEPHI; T') SHAHTHUOMEDBI; 1) U30MEPHI 110 MOT0KEHUIO
(YHKIIMOHATBLHOM TPYIITHI?

10. Beibepute npaBuiIbHOE ONpeieTieHUEe aHA0O0IH3Ma:
a) CHHTE3 CIOKHBIX MOJIEKYJ U3 O0siee MPOCThIX, B PE3YJIbTAaTe KOTOPOTO OCYIIECTBISETCS 00pa3oBaHue U
OOHOBJIEHUE CTPYKTYPHBIX 3JIEMEHTOB )KMBOT'O OPTaHU3Ma;
0) COBOKYITHOCTb BCEX XUMUYECKHUX PEaKIIMii B KJIETKaX, TKAHAX M OpraHax pacTeHUH U )KUBOTHBIX;
B) peaKklMM pacriaja BEUIECTB, MMO-NaJa0IIMX B OPTaHU3M C MUIIEH, MPOTEKAIOLUeE C BblIe/Ie-HUEM SHEPTUH;
I') XAMAYECKHUE PEaKIIUU, TPOTEKAIOIINE C YJacTHEM crielnpraecKkux 6eIKkoB — (PepMEHTOB.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1. BbIlydynTh KOHCIEKTBI JEKIUHU 110 TEME.
2. TlonrotoBuUThCs K 1a0OpaTOpHOM paboTe. 3aOIHUTE JIAOOPATOPHBIH KypPHAI: OMU-CATh X0
BBHITIOJTHEHHSI paOOTHhI, ypaBHEHUS peakiuii. OTBETUTh MMCHbMEHHO HAa KOH-TPOJIbHBIC BOMPOCHL. [locie
BBITIOJTHEHHSI TAOOPAaTOpHOM pabOThI BHECTH B JIa00pa-TOPHBIHN KypHAT HAOMIONEHUS M BBIBOJIBI 110
MIPOBE/ICHHBIM OIBITaM.
3.0TBETUTH HAa BOIIPOCHI 711 CAMOCTOSITEIbHOM ITOITOTOBKHU:
1. Hanummre popmyiy u3odeiinuaa. Hazopure BemecTtso mo MeskayHapoaHOW HOMEHKJIAType.
Hanuimure 111 Hero cTpyKTypHbIe GopMyJibl U HA3BAHHUS TOMOJIOTa, H30Mepa M0 CTPOEHUI0
YIJIEPOJHOI Henyu U u30Mepa 1o nojaoKeHn0 GyHKIUMOHAJIbHON IPyNIbI.
2. B cuHTe3e NpPOTHBOTYOCPKY/IE3HOIO JIEKAPCTBEHHOIO CPeACTBA (PTHBA3H/IA HCIIOIb3YeTCs
BAHWJIMH: 4-THAPOKCU-3- MeTOKcHOeH3aabaerna. Hanummure ero crpykrypuyio ¢popmyay. Hanummure
JJIS1 Her0 CTPYKTYPHBbIe (opMy.ibl U Ha3BAHHUA TPEX H30MEPOB.
3. Hamnumure cTpyKTypHBbIE GOPMYJbI CJIETYIOHUX OHOJOTNYECKHA AKTUBHBIX COeIMHEHMi:
4-3TOKCMAHWJINH ((peHeTHINH), 2-MeTHWIAMUHO-1- peHmnponanoa (3¢geapux);

2-ruipokcu-2- peHunITaHoBas (MUHAATbHAS) KUCIIOTA.

4. MeHTO0J (2-U30NPONUII-5-METHIIMKIOTeKCAHO0J) BXOAUT B cOCTaB npenapara «Baaugon». llpu
OKHCJICHUHM MeHToJ/1a o0pa3yeTcsi MeHTOH. HanuiuTe cxeMy peakuu OKMCJIeHUS MEHTO0JIA. YKAXKHUTe,
K KaKOMY KJIacCy COeIMHEeHUI OTHOCUTCS NMPOAYKT peakuunu. Kakoe u3 coennHenni saBJasieTcs
BOCCTAHOBHUTeEJIeM?

5. B Meradosu3Me a-aMMHOKHUCJIOT Y4aCTBYET FrOMOCEPUH (2-aMHHO-4-THAPOKCHOYTAHOBASA
KHUCJI0TA) U ero JakToH. Hanmummure ypaBHeHue 00pa3oBaHus JJAKTOHA TOMOCEPHHA.

Hanumure cxemy peakiuii KUCIOTHOTO THIPOJIN3a aHECTe3nHa 1 HoBoKkanHa. K kakomy kiaccy
MIPOU3BOAHBIX KAPOOHOBBIX KHUCIOT OHU OTHOCSTCS?

7. a-I'maApOKCUKHMCJIOTHI MOJYYAIOT NPHU AeCTBUN BOAHBIM PACTBOPOM IEJI0YH HA
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a- TaJIOTeHOKapOOHOBBIE KUCIOTHL. CHHTE3UPYHTE MOIOUHYIO (2-THIPOKCHIIPONIAHOBYIO) KUCIIOTY U3
COOTBETCTBYIOIIEH TaJOreHKapOOHOBOM KUCIOTHI. KakoB MexaHu3Mm peakuuu? SIBaseTcs 1 MOJIOYHAS
KHCJIOTa ONTUYECKU aKTUBHBIM coequHenuem? Ecnu na, n3o0paszurte 06a sHaHTHOMEDA.

8. Mo:KHO JIM OTHECTH JJUMOHHYI0 KMCJIOTY K NOJU(PYHKIHOHAJIBHBIM coeqnHennssm? Kakoe
KOJINY€eCTBO BellecTBa (MOJIb) 3TAHOJIa HE00OX0AMMO BBECTH B PEAKIMI0, YTOObI MOJYYUTH MOJHBII
3TWIOBBIN 3QUp JUMOHHOK KUCI0THI? [IpuBeauTe COOTBETCTBYIOIIEE YPABHEHNE PEaKIIUM.

9. JIeKapCTBeHHOB CPpE€ACTBO M€3aTOH HMEET CUCTEMATUICCKOC HA3BAHUEC

1-(3-ruapoxcuenmn)-2-(MeTHIaMUHO )3TaHoI. M300pasuTte CTpyKTypHYIO (hOpMyITy 3TOTO COSAUHEHHUS.
Hanummre as Hero CTpyKTypHBbIE (OPMYIIBI M Ha3BaHUS OJIHOTO U30MEpa U OIHOTO TOMOJIOTA.

10. IIpoananu3upyiiTe CTPOEHHUE CJIAEIYIOIIUX COeTMHEHUI: MEHTAHAJIb;

2-MetunOyTaHab; OyTaHOBask KUCIOTA; |-MeHTaHOM; 2-MeTHII-2-0yTaHoi. Pacmonoxure 3Tu coeuHEHUs B
PS TI0 YBETUYCHUIO TeMIleparyphl kunenwus. [losicauTe cBOi BBIOOD.
OTBETUTH HA BOIIPOCHI JIJIs1 CAMOCTOSITEIbHON MOJITOTOBKHU:

1. Xopol1110 11 pacTBOPSIOTCS aMHUHOKUCIIOTHI B Bozie? OTBeT nosgcHute. [louemy BoHbIE pacTBOPHI
MOHOAMUHOKHUCIJIOT UMEIOT MPAKTHUECKH HEUTPAIBHYIO PEaKIUI0?

2. OcoOeHHOCTH CTPOCHHS TIENTHAHOU CBSI3H.

3. O HAIMYUM KaKUX aMUHOKHUCIIOT B O€IKaX U MOJUMIENTHIaX CBHIETENbCTBYET peakius Doms? A
KCAHTOIIPOTEUHOBAs peaKIus?

4. B xakoM M3 pacCTBOPHUTEJICH: BOJE, CIIUPTE, TOIyoJie, (PU3MOIOTHYECKOM PACcTBOPE — JKEJIaTHH OyaeT
HalOyxarh, a B KAKOM — HEeT?

OTBeTUTH Ha BOIIPOCHI JIsA CaMOCTOSITCIILHOU IIOATOTOBKHU.
1. Kakas pyHKIIMOHAIBHAS TPYIINA TTIIOKO3BI IPOSBIISET BOCCTAHABIMBAIOIIUE CBOMCTBA?

2. Kakue cBOMCTBA IITIOKO3bI MIPOSIBIISIIOTCS B pEAKIUK «cepedpssHoro 3epkaia»? Ha yem ocHOBaHO
OIpeIeNIeHUE IITFOKO3bI B OMOJIOTMYECKUX JKUIKOCTSIX ?

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

4. O0bscHUTE, TOYEMY TOJIOKHUTENbHAS poda TpoMMepa CBUAETEILCTBYET O IOJTHOM THIPOJIH3E
Kpaxmara.

OTBeTUTH Ha BOIIPOCHI JJIA CaMOCTOSATEIbHOM IIOATIOTOBKH.

1. Hanummmre ¢popmyisl a30TUCTBIX 0CHOBaHMM, BXxoasmux B coctaB PHK u JIHK. KakoBs! ux ¢pyHkuuu B
KHUBBIX OpraHu3Max?

2. Kakue cBsi3u 00yCIOBIMBAIOT MEPBUYHYIO U BTOPUYHYIO CTPYKTYPY HYKICHHOBBIX KHCIIOT?
3. Hanumute crpoenne yuyactka PHK ¢ mociienoBarenbHOCTBIO OCHOBAHUM: aleHUHYpaLUJL.
4. Yro takoe munuasl? Mx kinaccuukanus.

5. Uro Takoe xxupbi? KakoBsl puznueckue cBoicTBa xupoB? OT KakuX (GaKTOPOB 3aBUCUT arperaTrHoe
COCTOSTHUE KUPOB?

6. [epeuncnure Onomornueckue GyHKIIUH KUPOB.

7. K kakoMmy Ty (IpUCOEINHEHUE, 3aMEIIEHNE WIN Jp.) OTHOCUTCS PEaKLUs NOJCOIHEYHOTO Maciia ¢
OpoMHO¥ BoIOM?

8. Kak Hamucarp ¢opmyny TpHOIEHITIIHLIEpHHA?

9. Kak nanucats dhopmyiy 1-omnensn-2-creapui-3-naabMUATAITIHIICPUHA?

10. Kaxkoli peareHT nepeBOIUT KUIKUE KUPBI B TBepable? [IpuBeanTte cxeMy peakuuu.

11. B3aumoaelicTBUEM KaKMX PEAreHTOB MOYKHO MOJYYUTh MbLIO?

12. Cxonbko OEH30JIbHBIX KOJIEI] IPUCYTCTBYET B MOJIEKYJIE XOJecTepruHa?

13. KakoBbl GyHKIIUU XOJIECTEPHHA B OpraHu3Me?

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



TeKylui KOHTpostb — 40 6aioB

1 cemectp

KOHTpOJIbHBIE Cpe3bl — 4 cpe3a: 8 6ayios, 8 6amioB, 7 6ansos, 7 6amioB

npemMuaabHbie 0amisl — 20 6ayIoB

OTBET Ha dK3aMmeHe: He 0osiee 30 0aiuioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboTsI KOHTpOJs | Oamos
/ cpe3bl
1. OIEMEHTBI Pemenne 2 [IpenycmoTpeno BeimonHeHue 2 3amad mo 1 Oamry 3a kaxayro. Ha
XUMHYECKOW | CUTyamuo pelIeHre CUTyalnoHHON 3aa4u oTBoAuTCa 10 MUHYT.
TEPMOIWHAMUKY | HHBIX CutyalmoHHbIe 3a/1a9 JJIs PEIIeHHs BRIAAOTCS 3apanee. Ha 3ansatuun
, 3a/a4q MperoaBaTenb 3a/1aeT CTYIEHTY JBE 3aJladud W3 BBIJAHHOTO 3apaHee
TePMOANHAMUKHU TePEYHsL.
pacTBOpOB U Pemienue xkax 1o 3a1aun CBOAUTCA K:
XUMHUYECKOM - MOAPOOHOMY OTBETYy Ha MPOOIEMHBIE BOMPOCHL, KOTOPBIX MOXET
KHHETHKU. OBITh 33JaHO HECKOJIBKO TSI CAMOCTOSITEIIBHOTO OCMBICTICHHIS,
XUMHUYECKOoe - K M3JIOKEHUIO MaTepuaa 10 ONpeneIeHHON TeMaTHKe.
paBHOBECHE 1 Gaymt — CTymeHT pemmni 3a1aqy 6e3 oImmuOOoK 1 HeJIOYETOB,
0 6amioB — 3amada pemieHa HEMPaBUIBHO WM K PEIICHUIO 3adadu
CTY[EHT HE TPUCTYIINII.
3ammra 12 [IpenycmoTpero BemonHeHne 4 pabor mo 3 Oamma. 3amure
maboparop nmabopaTopHO  pabOTHl  MPEANIECTBYET €€  BBIOJHEHHE C
HBEIX paboT 00s13aTeTLHBIM COOTIOICHUEM TTPABMIT TEXHUKHA O€30TTaCHOCTH.
bamnmer 3a 3amuTy omHOW JaboparopHONW pPabOThl CYMMHPYIOTCS
clemyronuM odpa3om:
1 Gamr — 3a BBITOJIHEHHE JTaOOPATOPHON pPabOTHI C COOIOACHHEM
MpaBHJI TEXHUKU O€30MTaCHOCTH;
1 Gamr — 3a mpaBwiIbHOE OGOPMIICHUE JIAOOPaTOPHOH pabOTHI B
paboucii TeTpaau;
1 6am1 — 3a OTBET Ha KOHTPOJBHEIE BOIIPOCH K JTA0OpaTOpHOU padoTe
(mpenogaBarenb 3a/1a€T OIMH UM HECKOIBKO KOHTPOJIBHBIX BOIIPOCOB
W3 TIepeyHs BOMPOCOB K JIA0OPaTOpHOM paboTe; ecliv CTYIEHT JaeT Ha
BONIPOCHI TIOJHBINA BEpPHBIA OTBET, Hauucisierca 10ami, eciu OTBeT
HETIOJHBIN WA OTCYTCTBYeT — () 6amioB).
KonTpoa 8 KontponsHas pabGora cocrour wu3 10 3amaHumii. 3a KakIblid
bHAsA MpaBWIbHBIA OTBeT ¢ 1 mo 4 3amanms mo 0,5 GamnoB. 3a Kaxabli
padora(x MOCJIEAYIOIUI MPaBUIIBHBIN OTBET C PELIEHUEM CTYAEHT mosydaer 1
OHTPOJBH Oast.
blIii cpe3)
2. CaoiicTBa Pemenne 3 [IpenycmotpeHo BbimonHenue 3 3azad no 1 Oammy. Ha pemenue
pacTBOpOB CUTYyaIlo CUTYaIIMOHHOM 3a/1a4u OTBOAUTCS 10 MUHYT.
HU3KOMOJICKYJIS |  HHBIX CuTyallmoHHBIC 3a/1a4 JJIs PEIICHU BRIIAOTCS 3apaHee. Ha 3aHsaTuun
PHBIX BEILECTB. 3amaq MperoaBaTellb 3a/1aeT CTYICHTY JIBE 3aJlaud W3 BBIJAHHOTO 3apaHee
[Iporonutryeck MePeYHs..

1€ PaBHOBECHS
U IIPOLIECCHI.
Bydepusie
CHCTEMBI.
I'eTeporennsie
paBHOBecHS B
pacTBopax

Pemenne kaxmoii 3a1a4n CBOAUTCS K:

- OAPOOHOMY OTBETYy Ha MpPOOIEMHBIE BOIPOCHI, KOTOPBIX MOXKET
OBITH 3aJJaHO HECKOJIBKO ISl CAMOCTOSITEIBHOTO OCMBICTICHUS,

- K U3JIOKEHHIO MaTepHala Mo OnpeeieHHON TeMaTHKe.

1 6ann — cTygeHt pemmni 3aga4dy 6e3 omrOoK U HeIOYETOB,

0 GamnoB — 3ajaya pelIeHa HEMPAaBUJIBHO WM K PEIICHHUIO 3aJayH
CTYACHT HE IPUCTYIIHIL.
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QJICKTPOJIUTOB. | 3amura [IpenycmoTtpeHo BeimonHeHHe 2 pabor mo 3 Oamma. 3amure
Bsenenne B naboparop naboparopHOH  pabOTBl  MpEIIIECTBYET €€  BBHINOJHEHHE C
XUMUIO HBIX paboT 00s13aTeNbHBIM COOIONCHNEM MPAaBHJI TEXHUKU 0€30acHOCTH.
SJIEMCHTOB, NX Banmner 3a 3ammTy oxmHOW J1abopaTOpHOW pPabOTBl CyMMHUPYIOTCA
HPUMCHCHUE U CJICYIOIIUM 00pa3oM:
MEIUKO-Onosior 1 Gannm — 3a BBINOJHEHHE JTa0OPAaTOPHOU PaboOTHI ¢ coOmoaeHUuEM
UYECKOE MPaBUJI TEXHUKHU 0€30MaCHOCTH;
3HAYCHHC. 1 Gann — 3a mpaBwibHOE OdopMIleHHE JIabOpaTopHOW paboTHl B
Kommiekcubie pa60qef/j TeTpaju,
COCAMHCHM. 1 Gamr — 3a OTBET Ha KOHTPOJIBHBIE BOIIPOCHI K Tab0opaTopHOU paboTte
HUcnons3oBanue (mpemonaBareb 3a1a€T OAWH WM HECKOIBKO KOHTPOJIBHBIX BOIPOCOB
KOMIUICKCOB U3 MIEpEeyHs BOIIPOCOB K JIAOOpaTOpHON padoTe; ecii CTYIEHT JaeT Ha
MCTAJIJIOB B BOINPOCHI IOJHBII BEPHBIM OTBET, Hauucisiercs 1 Gamn, eciu OTBET
MeuIHe HETIOJIHBIN MK OTCYyTCTBYeT — 0 OaioB).
KonTpoa KontponsHast pabGora cocromr wu3 10 3amaHmil. 3a KakKIblid
bHasl MmpaBUIbHBIA OTBeT ¢ 1 mo 4 3amganms mo 0,5 GamnoB. 3a Kaxmbri
pabdora(k MOCJIEAYIONIUI MPaBUIIBHBIN OTBET C PEUICHHEM CTYIEHT moiydaer 1
OHTPOJIbH Oam.
blii cpe3)
Ousuko-xumus | Perenue [IpenycmoTpero BeImonHEHWE 2 3amad mo 1 Oamry. Ha pemenme
MOBEPXHOCTHBIX | CUTyallHo CUTYallMOHHOH 3a1auu oTBoAuTCs 10 MUHYT.
SBIICHU B HHBIX CuTyalunoHHBIE 3a7la4y AJIs peIlieHHs BbIIatoTcs 3apanee. Ha 3ansatuu
(GyHKIMOHMpOBa |  3a1a4y MIPETIONaBaTellb 3a1aeT CTYIEHTY [BE 3aJlaud M3 BBIJAHHOIO 3apaHee
HUW JKUBBIX TIEPEYHsL.
CHCTEM. Pemenne xaxnoil 3ana4n CBOOUTCS K:
DU3UKO-XUMUS - HoApOOHOMY OTBETYy Ha IpPOOIEMHBIE BOIPOCHI, KOTOPBIX MOXKET
JUCTIEPCHBIX OBITH 33JJaHO HECKOJIBKO ISl CAMOCTOSITEIBHOTO OCMBICIIEHNS,
CUCTEM B - K M3JIOKEHUIO MaTepHalla 1o ONpeNeIcHHON TEMaTHKeE.
(DYHKITMOHUPOBA 1 Gaymt — CTymeHT pemui 3a1aqy 6e3 OoIMmMuO0K 1 HeJIOYETOB,
HUW JKUBBIX 0 GamnoB — 3a7aya pelIeHa HENPAaBUIbHO WM K PEILEHHIO 3aJayuM
CUCTEM CTY[EHT HE IIPUCTYIINIL.
KonTpoa KontponsHast pabGora cocromr wu3 10 3amaHmil. 3a KaKIblid
bHasl MpaBUIbHBEIA OTBeT ¢ 1 mo 6 3amanme mo 0,5 GamioB. 3a KaKIbIi
pabdora(k MOCJIEAYIONIUI MPaBUIIBHBIN OTBET C PEUICHHEM CTYIEHT moiydaer 1
OHTPOJIbH Oam.
blii cpe3)
3ammra [IpenycMoTpeHO BBITTONIHEHHE 2 JTabopaTopHBIX padoT mo 3 Oasmra.
maboparop 3ammre JabOpaTOpHOM PabOTHI MPEAIIECTBYET €€ BBIMOTHEHHE C
HBEIX paboT 00s13aTeTLHBIM COOTIOICHUEM TTPABMIT TEXHUKHA OS30ITaCHOCTH.

bamnmer 3a 3amuTy omHOW JaboparopHONW pPabOThl CYMMHUPYIOTCS
clemyronuM odpa3om:

1 Gamr — 3a BBITOJIHEHHE JTaOOPATOPHON pPabOTHI C COOMIOACHHEM
MPaBUJI TEXHUKU O€30MaCHOCTH;

1 Gamr — 3a mpaBwiIbHOE OGOPMIICHUE JIAOOPaTOPHOH pabOTHI B
paboueii TeTpau;

1 6am1 — 3a OTBET Ha KOHTPOJBHEIE BOIIPOCH K JTa0OpaTOPHOU padoTe
(mpemonaBarenp 3a/1a€T OJUH WM HECKOJIBKO KOHTPONBHBIX BOIMPOC
W3 MIEPEYHs BOIIPOCOB K JIA0OpaTOpHOU paboTe; eCclii CTYIEHT JIaeT Ha
BOTIPOCHI IONHBIM BEPHBIA OTBET, HauuciseTcs | Oair, eciiu OTBET
HETIOJHBIN WK OTCYTCTBYET — () 6amioB).
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Knaccupukanus | 3amura 9 [IpenycmoTtpeHo BeimonHeHue 3 pabor mo 3 Oamma. 3amure
1 HOMEHKJIaTypa |1aboparop naboparopHOH  pabOTBl  MpEIIIECTBYET €€  BBHINOJHEHHE C
OpPraHMYECKUX |HBIX paboT 00s13aTeNbHBIM COOIONCHNEM MPAaBHJI TEXHUKU 0€30acHOCTH.
COCIMHEHHH. Bamner 3a 3ammry omHON naGoparopHOW pabOTBHl CYMMHPYHOTCS
Wzomepus. CIIEAYIOIIUM 00pa3oM:
MexaHu3msl 1 Gamn — 3a BEINONHEHHE JTA0OPATOPHOW PAa0OTHI C COOMIONEHUEM
peakuuii B MPaBUJI TEXHUKU 0€30MTaCHOCTH;
OpPraHUYECKON 1 Gasn — 3a mpaBWiIBbHOE OGOpMIICHHE JIaOOpaTopHOW pabOTHI B
XUMHUH. paboueii TeTpaam;
Buonornueckn 1 Gamr — 3a OTBET Ha KOHTPOJIBHBIE BOIIPOCHI K Tab0opaTopHOU paboTte
AKTUBHBIC TIOJTH- (mpenofaBarenp 3alaeT OAWH WM HECKOJBKO KOHTPOJIGHBIX BOIPOC
u U3 MIEpEeyHs BOIIPOCOB K JIAOOpaTOpHON padoTe; ecii CTYIEHT JaeT Ha
rerepoyHKIHO BONPOCHI TIOJHBIA BEPHBIN OTBET, Hauucisercs | Oai, eciu OTBET
HaJIbHEIC HETOJHBINA WK 0TCYyTCTBYeT — () 0asuioR).
BELIECTBA.
CCTEOO;CHTP;H KonTtpon 7 KontponsHast pabGora cocromr wu3 10 3amaHmil. 3a KakKIblid
GHOTIOMAMEDOE. bHasl [PaBUJIbHBIN OTBET ¢ 1 no 6 3amanve mo 0,5 6amnoB. 3a Kaxmplid
Crpoente 1 paGora(k MOCJIEAYIONINI MPaBUIIBHBIN OTBET C PEUICHHEM CTYIEHT moiydaer 1
CBOMCTRA OH:l:pO.]'le Oa.
amuHokucior 1 | P cpes3)
MENTHU]IOB.
benku.
Crpoenue u
CBOMCTBA
YTJIEBOJOB.
HyxneunoBeie
KHUCIIOTHI U UX
CTPYKTYPHBIE
KOMITOHCHTEI.
JIunuaet
[IpemuansHbie GBI 20 JlommomHUTENbHBIC TPEeMHUATTbHBIC OAJITBI MOTYT OBITh HAYHCIICHBI:

- MOCTOSHHAs aKTUBHOCTh BO BpeMsl MpakTHUECKHX 3aHsATHi — 10
0aIoB;

- BBIMIOJIHCHUE WHAVBUAYAIGHBIX 33/IaHUH MOBBINICHHON CI0XHOCTH
— 10 6ammoB
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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




7. |aauBHIyanbHBIE 3aJaHMS, 30 Habop mononHuTensHBIX 0aIOB pa3pelieH CTyACHTY,

C IMOMOIIIBIO KOTOPBIX PACKPLIBIICMY Ha 3K3aMCHE OCHOBHBIC BOIIPOCHI U 3a/IaHUA Oouera Ha
MOXXHO Ha6paTI> OLICHKY HC HUKC «YAOBJICTBOPUTCIIBHO)».
JOIIOJTHHUTCIIbHBIC OasIsl HCO6XO):[I/IMO BBINIOJIHUTH 3aJaHHd TCKYHIUX KOHTPOJBHBIX CPC30B

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

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
TPAAULIMOHHYIO YEThIPEXOaJUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:

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. Knaccudukanus 1 HOMEHKIIaTypa OpraHMyecKux coequHeHnit. izomepus. MexaHu3Mbl peakiyii B
OpraHudeckoi XuMuu. bronoruueckn akTUBHBIE TOJI- U TeTEPOPYHKIIMOHAIBHBIEC BEIIECTBA.
Crpoenue u cBoiicTBa 6nononuMepoB. CTpoeHHE U CBOMCTBAa aMUHOKHCIIOT U nenTuaoB. benku. Ctpoenue
U CBOMCTBA ynIeBOAOB. HyKJIIEMHOBBIE KUCIIOTBI U UX CTPYKTYPHBIE KOMIIOHEHTHI. JIMIH b1

Tunosoi oTuyer Mo JadopaTopHoii padore
1. 3anomHuTh 7a00paTOPHBIN )KypHAI: OMMCATh X0 BHIMOIHEHHUS PaOOThl, YPAaBHEHUS pEeaKLUi.
2. OTBeTUTHh MUCBMEHHO HA KOHTPOJIbHBIE BOMPOCHI.

3. [Tocne BBIMOIHEHUS 1a00OPaTOPHON PabOTHI BHECTH B JIAOOPATOPHBIH >KypHasl HAOMIOACHUS U BBIBOJIBI 10
MIPOBEICHHBIM OIBITAM.

KounrtpoJsbHnast padora

Tema 4. Knaccuduxanus 1 HOMEHKIIaTypa OpraHMYecKux coequHeHnit. izomepus. MexaHu3Mbl peakiyii B
OpraHudeckoi XuMuu. bronoruueckn akTUBHBIE TOJI- U TeTEPOPYHKIIMOHAIBHBIEC BEIIECTBA.
Crpoenue u cBoiicTBa 6nononuMepoB. CTpoeHHE U CBOMCTBAa aMUHOKHCIIOT U nenTuaoB. benku. Ctpoenue
U CBOMCTBa yri1eBo10B. HyKjIeMHOBBIE KUCIIOTHI U UX CTPYKTYpPHbIE KOMIIOHEHTHI. JINMNbI

TunoBble 3aIaHUS MMCLMEHHOI KOHTPOJIbHOI padoThl

1. TlopakeHHBI y4YacTOK NpPH OXKOTax IIesioyaMH oO0padaThIBalOT IMOCIIE MPOMBbIBaHUS BOAOH 1%-HbIM
pPacTBOPOM YKCYCHOM KUCJIOTHI. Paccunraiite Maccy Takoro pacTBopa, €CJIM Macca YKCYCHOM KHUCIIOTBI B HEM
paBHa 0,4 r. PaccuuTaiiTe MOJSIPHOCTH M MOJISUIBHOCTH 3TOTO pacTBopa. IIoTHOCTH pacTBOpa NpUHATH

paBHOi 1.

OtBet: Macca pactBopa- 40r, Cm -0,17 moab/ia, Cm-0,185r/kr p-ias.

2. I'moko3a mpUMeHsIeTCs B MEIUIMHE KaK CPEACTBO YCHJICHHOTO YIJIEBOJHOIO MUTAHHS, KaK KOM-TIOHEHT
Pa3NIUYHBIX KPOBE3aMEIIAIOIIUX M MPOTHBOLIOKOBBIX XHJKOCTEH, MPH OTPABICHUSAX Yrap-HbIM ra3oM U
aHuiuHOM. OIpenenuTe Maccy INTIOKO3bl, KOTOPYIO IOMYYHUT MAlMeHT IMPH HHBEKIHH OIHOW aMITYIIbI
40%-noro pactBopa oobemoM 10 M. [InoTHOCTB pacTBOpa paBHa 1,54 r/cm3.

OTBeT: NanMeHT MOJY4HUT 6,16 I INIIOKO3bI.




Pemenue CUTYallMOHHBIX 3a1a4

Tema 3. ®U3HUKO-XUMHSI TOBEPXHOCTHBIX SIBJICHUN B (DYHKIIMOHUPOBAHUH KUBBIX cUCTeM. DUZHKO-XUMUS
JUCTIEPCHBIX CUCTEM B (DYHKIIMOHUPOBAHUU KHUBBIX CHCTEM

TunoBble CHTYallHOHHBIE 321a49H

1. Paccuuraiite M3MeHeHHEe JHTPONMHU, IHTAJLINHMUA W SHeprum ['mbGOca mpum c.y. AJs1 peakuuu
OKHUCJIEHUSI INIIOKO3bI /10 3TAHO0J1a, IPOTEeKAKIIel B OpraHnu3Me:

C6H1206 (TB) = 2C2H50H(%) + 2CO2(T).

Pernrenue:

HCTIONB3ysl (POPMYJIIBI JIJIsl pacueTa SHTPOMHH, SHTAIBIHKU U dHepruu ['mb0ca mpu C.y. IpOU3BEAEM pacyeT
JUISl peaKIuu

C6H1206 (TB)= 2C2H50H(x)+ 2CO2(T).

AH ° (peakmun) = 2 - AH® (C2H50H(x)) + 2 - AH® (CO2(r)) - AH® (C6H1206 (1B)) =

2 (-276.9) + 2 - (-393.51) — (- 1263.80) = -77.02 x/]»x/Monb

AS°298(peakuun) = 2 - AS°298(C2HS5SOH(x)) + 2 - AS°298(CO2(1)) - AS°298(C6H1206 (TB)) =
2-161.00+2 - 213.67 —269.50 = 515.84 JIxx/monb K

AG®298(peakiun) = 2 - AG°298(C2H50H(x)) + 2 -AG°298(CO2(r)) - AG°298(C6H1206 (TB)) =
2 - (-174.20) + 2 - (-394.38) — (- 917.00) = -220.16 xIx/momb

OtBet: AH °(peaknumn) = -77.02 xlx/mMoab; AS°298(peakuun) = 515.84 i/moan-K;
AG°298(peakuun) = -220.16 k/:x/mob.

2. Ilpyu BHYTPUBEHHOM BBEACHHUU TUIEPTOHMUECKUX PACTBOPOB IVIOKO3bl IOBBIIIAETCA OCMOTHYECKOE
JaBJICHHE KpPOBH, YCHJIMBACTCA TOK >KMIKOCTH M3 TKaHEH B KPOBb, MOBBIMIAIOTCS MpoOLEcChl OOMEHa,

yiIayqymaceTeda AC3MHTOKCUKAIIMOHHAA (IJYHKI_II/ISI NCYCHH, PACIIUPAIOTCA COCYIbl, YBCIMYMUBACTCA OUYPC3.

Paccunraiite KOIMYECTBO IIIOKO3bI U AMCTUIUIMPOBAHHOM BOAbI [ npuroroBieHus 150 ma 40%-Horo
pactBopa (MI0THOCTE pacTBopa 1540 xr/m3).

OTtBeT: 92,4- macca nI0ko3bl, 138,6- Mmacca BoabI.
4.3 TIpomexxyTouHas aTTecTalus 10 AUCIHUILINHE TPOBOAUTCS B OopME IK3aMeHa

Tunosbie Bonpocekl 3k3amena (YK-8)
1. ITpenmet xumuun. Xumus U okpyxatroias cpeaa. Csizb XUMUU ¢ METULIMHOM.
2. Dueprerudeckne 3PQPeKTbl XUMHUYECKUX peakuuil. Bunsl sHeprernyeckux 3PQeKToB XUMHUYECKUX
peaxiuii. @aKkTOpsl, BIUAIOUINE HA SHEPTETUIECKUH IPPEKT XUMHUUECKON peakluu (IPUPOAa U KOITUYECTBO
BEUIECTB - YYaCTHUKOB peakluu). TepMOXMMHMUYECKHE ypaBHEHHs. TerioTa M SHTAIbIHA: XUMHYECKON
peakiuy, oOpa30BaHMs BELIECTBA, XMMUYECKOM CBs3M, cropaHus, (azoBoro mnepexoaa. 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 MEXK/y TUCTIEPCHOM (a3oi
U JUCIIEPCUOHHOM CPENOH.
4. Koarymsimus. [Topor koarynamuu u ero onpeaenenue, npaswio Llyneue-I'apau. B3anmuas koarynsiusi.
3HaueHNE KOAryJIsILiMM B MEULIMHE.
5. AncopOuust U3 pacTBOpa Ha TBEPIIOM aJICOPOCHTE.

TunoBble 3aganua s 3k3amena (YK-8)
1. AHaIBTUH IPUMEHSETCS B MEAHMIIMHE KaK 0OJICYTONSIONIEE, KAPOMOHIKAIOIIEE U
MIPOTUBOBOC-TIATTUTENLHOE CPEICTBO MPHU TOJIOBHBIX 00X, pAAUKYIIUTe, TpUMIe, peBMaru3me. Onpenennure
MaccCy aHaJIbIMHA, KOTOPYIO MOMYYUT MAIMECHT MPH UHBEKIUU OAHOU aMmyibl 50%-Horo pacTBopa 06beMoM
2 mi. [TnotHocTs pactBopa 1,47 r/mi.
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2. Ilpu yeueHnH OHKOJIOTHYECKHUX 3a00JIEBAaHUI B OIyXONb BBOIAT MpEIapar, COASPKaIIuil pagrioHyKIHT
upunuii-192. Paccunraiite, kakas 4acTb BBEACHHOI'O PaJIMOHYKJINA OCTAHETCS B OIYyXOJIU uepe3 45 CyToK,
€CJIU €ro Mepuo MoiyrnpeBpamieHus cocrasiser 74,08 cyTok.

3. B naboparopuu co3ganyu HOBBIN JIEKApCTBEHHBIN TMpemnapar. CpoK TOMHOCTH 3TOTO Ipemnapara npu t° =
20°C cocrapmnsier Tpu roaa. M3BecTHO, YTO I JAHHOW PeakIMH TEMIIepaTypHBIA KO3(POHUIIUEHT CKOPOCTH
peakuun paseH 2. Kakoe BpeMsi MoxkHO xpaHuTh npemnapar npu 30°C, 40°C, 50°C? MoHO 11 TPOBOJIUTH
uccienoBanus npu temneparypax 100-200°C?

4. PaccunTaiiTe KOHCTAaHTY PaBHOBECHS PEAKI[MM OKHUCJIEHHUS HTaHOJa KUCIOPOAOM B YKCYCHBIA albIerHl
(opranmveckue coequHeHus xuakue) mpu 310 K.

4.4. Illkana orieHUBaHMsI IPOMEKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC IPU3HAKKA OCBOCHUS (TIOKa3aTeIH

Onenka Kommnerenrinm
TOCTYKCHHSI pe3YJIbTaTa)

VK-8 JleMOHCTpUpYEeT  BBICOKMHA  YpOBEHb  3HAaHHMH  OCHOBHBIX
(U3NKO-XUMUYECKUX TOHATHH UM TEOpUH; OCHOBHBIX METOIOB
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 MOICKYIPHOM YpOBHE.
JIeMOHCTpUpPYET YMEHHE MPOrHO3UPOBATh CBOWCTBA BEUICCTB U UX
PCAKIIMOHHYIO CIIOCOOHOCTh B KOHKPETHBIX YCIOBHSX OKPY)KAOIICH
Cpelbl, B TOM YHCJIE XUBOro opraHu3ma. CBOOOAHO MPHUMEHSET
(U3UKO-XUMUYECKHE METO/IbI B IPO(PECCHOHALHON JICSATEIbHOCTH.

VK-8 JIeMOHCTpUpYET  XOpOUIMH  YpPOBEHb  3HAHMM  OCHOBHBIX
(U3NKO-XUMUYECKHX TIOHATHH M TEOpUH; OCHOBHBIX METOJIOB
UCCIIC/IOBAHUS B XUMHH. AHATU3UPYeT (PHU3UKO-XUMHUYECKYFO
CYIIHOCTh TIPOIIECCOB, TMPOUCXOASIINX B JKABOM OpraHM3Me, Ha
KJICTOYHOM H MOJICKYJIIDHOM ypOBHE. J[eMOHCTpHpYET BiaJeHHE
HaBBIKAMH  TPUMEHEHHS  (DU3MKO-XMMHYECKMX  METOJOB B
poeCCHOHAIBHON ACSITETHHOCTH IO MPEUIOKCHHOMY aJITOPUTMY.

«XOPOIIIOY
(70 - 84 6amnoB)

VK-8 JIeMOHCTpUpYET  HEJOCTAaTOYHO  BBICOKHMH  ypPOBEHb  3HAHHI
«y/IOBJICTBOPUTEIILHO» OCHOBHBIX (PU3HUKO-XMMHYECKUX TOHSATUH, ONpeAeNeHUIl U TeOpu.
(50 - 69 6amnos) JleMoHCTpHUpYyeT (GparMeHTapHOE TMPEACTABICHHE O NPUMCHCHHH

(U3UKO-XUMUYECKUX METOJIOB B MPOPECCUOHATILHOM NESTEIbHOCTH.

VK-8 JleMoHCTpUpYyeT cnaOblii ypOBEHb 3HAHWH €CTECTBEHHOHAYYHBIX
MOHATUH ¥ METOAOB. 3aTpyAHSETCS JaTh OIEHKY CYIIHOCTH
MPOIIECCOB, MPOMCXOMAIINX B XUBOM OpraHusMme. JleMoHCTpHupyeT
HETOTOBHOCTh ~ NPUMEHATh  (U3UKO-XUMHUYECKHE  METOObl B
poeCCHOHAIBHOM JeSITeTbHOCTH.

«HEYJIOBJICTBOPUTEIHLHOY
(menee 50 6amoB)

5. MeTonnueckue yKkazaHusi AJisl 00y4al0OIIUXCS 110 OCBOCHUIO M CHUILTHHBI (MOLYJIS)
5.1 MeTtoandeckue yka3aHus 110 OPTaHU3aIMN CaAMOCTOSTEIBbHOM PadO0ThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxaHueM paboueil mporpammbl nuctuiumabl (PI1[]), xotopas ompezaenser coaepxaHue, oObem, a
TaKKe TMOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepskaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecTieyeHIe TUCIUIUIUHBD U «MaTtepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodeccCHoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl U TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B pasgene «YdeOHo-meTomumueckoe U HH(POpMalLMOHHOE oOecledyeHrne AUCHUIUIMHBDY — yKazaHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.



B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE TUCIUIUIMHBL, TMPOTPaAaMMHOE OOecrieueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
TACIIUATUIMHEL

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOT0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOIHUTEIbHOU
JTUTEPaTyphl;

- IIPY CaAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHayibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

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

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

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JIHUTEPATYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pasMmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCIeKT MOXKeT OBITh BBITIOJIHEH B paMKax paclieuyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HayyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexomeH1a1iuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelpl MpernoAaBareist co CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme W T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEKALIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUS TOCTaBIEHHONW yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PallMOHAJIBHOCTH UCIOJIb30BAHUS BPEMEHH, OTBEICHHOIO Ha 3aJJaHUE.
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YCTHBIM OIIPOC MOXKET CONPOBOXAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHYECKOTO 3aHATHUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllMN: aKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI CONIEPIKAHHUIO, COOTBETCTBHE METOAMYECKAM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PeCypChl. COOTBETCTBHUE CONEPXKAHHS M JIUTEPATyphl), MPAKTHUECKasT HANPaBICHHOCTh, COOTBETCTBHE
CoZIepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTD UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3aqadam,
MOCIIEIOBATEIEHOCTD U JIOTHYHOCTb MPE3CHTYEMOTO Marepuara,

- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHUMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH OQGOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)KHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIONEHHIE PErIaMeHTa, SMOIMOHAIBHOCTh, YMEHHUE
OTBETHTBH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIC, TITyOOKHE 1 TIOJHBIC 3HAHUS 110 BCEM pa3JieiiaM IPOTrPaMMBI:
- COIEepKaHHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, d¢pdextuBHOCT, TpuMeHeHus cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHDKCHHS
pPEe3yNBbTaTUBHOCTH W 3(P(HEKTUBHOCTH U1l BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHOW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh MPUHUMAEMBIX PEUICHUH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOAUYecKOe U HHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. CemenoB, W. H., Tlepdpwmmosa, M. JI. Xumus : y4deOHMK a1 By3oB. - 2022-06-21; Xumwus. -
Cankr-IletepOypr: XUMU3IAT, 2016. - 656 c. - Tekcr : anexrponnsiid / IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/49800.html

2. babkoB A. B., Hectreposa O. B. Xumus B Mmeauiinne : Y4ueOHUK 11 By30B. - Mocksa: FOpaiit, 2021. -
403 c. - Teker : anexrpouusiii // DBC «FOPAWT [caitr]. - URL: https://urait.ru/bcode/469316

3. Ily3akoB C. A., IlonkoB B. A., ®ununmoBa A. A. Ob0mas xumusi, cOOpHUK 3aAa4 M YIPaKHEHUH :

YueOHoe mocobue mmsi By3oB. - mep. u jom; 5-¢ u3d. - Mocksa: FOpaiit, 2021. - 251 c. - Texer :
anektponnblil // ObC «FOPAUT» [caiit]. - URL: https://urait.ru/bcode/468600

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. Jlebenes 1O. A., danees I. H., TonmybeB A. M., [llanoBan B. H. Xumus : YueOHUK 1151 BY30B. - IIEp. U
nom; 2-e u3l.. - Mocksa: FOpaiit, 2021. - 431 c. - Tekct : anexrponssiii // 9bC «KOPAUTY [caiit]. - URL:
https://urait.ru/bcode/46903 1

6.3 VHbIe NCTOUHMKMU:

1. Hayunas snektponHast Oubnmnorexa Poccuiickoil akageMun ecTecTBO3HaHUS - Www.monographies.ru
2. IlpaBoBoii caiit Koncymsrantllmtoc - http://www.consultant.ru

3. Poccwiickast HanimoHanbHas Oubianoreka - http://www.nlr.ru/

4. CnoBapu W SHIIMKIIONIEANH OHJIaiH - http://dic.academic.ru/

7. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHHe TUCHUILINHBI, TPOrpaMMHOe o0ecrnedyeHue,
npodeccuoHa bHbIe 623bI JTAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMbI

Jlnst mpoBeneHUWsl 3aHATHH MO JUCIMIUIMHE HEOOXOAWMO CIEIyHoIlee MaTepuatbHO-TEXHUIECKOEe
obecriedeHre: ydeOHbIC ayIUTOPHH JUISl TPOBEICHHS 3aHATHH JICKIMOHHOTO W CEMHHAPCKOTO THIIA,
TPYIIOBBIX W HMHIMBHUIYaJTbHBIX KOHCYJIBTAllMH, TEKYIIEr0 KOHTPOJIS W TNPOMEXKYTOUHOW aTTECTAIlHH,
TIOMEIICHUS ISl CAMOCTOSITEIbHOM PabOoTHI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSTEIILHON paOOThl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.
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[TomerieHus U1t CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpAUd (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JIuneH3noHHOE U CBOOOIHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTiedYeHHE:

Kaspersky Endpoint Security mist 6usneca - CranpaptHeiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Omneparmonnas cuctema 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

Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. Dnexrponnas 6ubmuorexka TI'Y. — URL: https://elibrary.tsutmb.ru/

2.  VYHuBepcuTeTcKas  OMOMMOTEKa  OHJAWH:  DJIEKTpOHHO-OMOmmoreunas  cuctema. —  URL:
https://biblioclub.ru

3. ObC «KoHCyNnbTaHT CTyIEHTa»: KOUIEKUMH: MenuiuHa. 31paBooxXpaHeHue. ['ymMaHU-TapHble HayKH
(xomrext Tam6oBckoro I'Y) . — URL: http://www.studentlibrary.ru

4. Hudposoii obpazosarenbHblil pecypc IPR SMART. — URL: http://www.iprbookshop.ru
5. FOpaiit: anexrpoHHO-0nbMMoTeunas cucrema. — URL: https://urait.ru

6. DIEKTPOHHBIN Karajor DyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

7. Hayunast snexkrponHas 6nbmuoreka eLIBRARY.ru. — URL: https://elibrary.ru
8. Poccwuiickas rocymapcrBennas oubnmoreka. — URL: https://www.rsl.ru

DyIeKTpPOHHAs HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3auMoneiicTBue mpernomaBaTenss W CTY[JCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEIHMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, HUCIOJIB3YEMBIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.



