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1.

®oHIbI OLICHOYHBIX CPEACTB
AJISl IPOBEPKH YPOBHSA cOPMHPOBAHHOCTH KOMIIETCHIUH (4YACTH KOMIIeTeHIM i)
110 HTOr'aM OCBOCHHS U CLMILIHHBI

1. OueHouHble cpeAcTBa ISl TEKYLLET0 KOHTPOJIS YCIIeBAeMOCTH
Bonpocs! 15151 codecenoBanus 1o reMe « XMMHUYECKAs1 TEPMOAMHAMMKA)

1. DnemeHThl XUMHUYECKOW TepMmoauHamMuKu. CHCTEMbI: W30JMpPOBAaHHBIC, 3aKPBIThIE U
OTKPBIThIE, UX ITAPAMETPBI U MPOLIECCH] IPOTEKAIOLINE B CUCTEMAX.

2. llepBoe Hauvamo TepMOaWHAMUKH. BHyTpeHHss sHeprus. M300apHbIi W W30XOpPHBIN
TEIUIOBBIE NPOLIECCHI. DHTAJIBIIU.

3. 3akon I'ecca u ero ciencrBus. TepMOXHMHUYECKHE pacdyeThl U UX HCIIOJIB30BAHUE JIS
HHEPTeTUYECKON XapaKTePUCTHKH OMOXMMHUYECKHX TIPOLECCOB. TepMoxuMuyeckue
YpaBHEHHUS.

4. OOpatumble W HEOOpaTHMbIE B TEPMOJMHAMHMYECKOM CMBICIE mpouecchl. [Ipomecch

YKU3ZHEJEATEIIbHOCTH KaK IPUMep HEOOPaTUMBIX IPOIECCOB.

Bropoe nHauano tepmoanHamMuku. DHTponust. CTaHJapTHHIE SHTPOIIUU.

Oueprus ['u66ca. TepmoauHaMUUecKre yCIOBHs PaBHOBECHS.

7. Kpurepun HanpaBieHUs CaMONPOU3BOJIBHBIX IIPOIIECCOB B 3aKPBITBIX U OTKPBITHIX
CUCTeMax. DHTAIBIUUHBIA U SHTPONUIHBIN (akTopsl B ypaBHeHuu [ nb06ca.

8. OOpatuMble W HeoOpaTUMBIE 1O HANPABICHUIO peakuuu. [IoHATHE O XUMHUYECKOM
paBHOBecuU. KOHCTaHTa XMMHUYECKOI0 paBHOBECHSI. 3aKOH JEHCTBYIOLIMX Macc.

SRl

Bonpocsl 1151 cobecenoBaHusi M0 TeMe «XUMHYECKasi TEPMOINHAMHUKA

XuMHuecKass KMHETHKa, €€ INpUMEHeHue B MeauluHe U (apmanuu. MaremaTtuiyeckoe
BBIPaXXEHHE CKOPOCTU XUMUYECKOM peakluu, CpEeaHssl U UICTUHHAS CKOPOCTb.

Kunernueckass kinaccudukanus XUMHUYECKHUX peakiUi (MO NMPU3HAKY MOJEKYISPHOCTH U
HOPATKY).

BiusiHue KOHLIEHTpalK Ha CKOPOCTh peakiuid. 3akoH ['ynbnbepra u Baare.

Kunerndeckue ypaBHeHust peakiuii | w |l mopsiakoB, crocoObl ompenencHus MopsiaKa
peaxkuu.

Brnustnue Temneparypsl Ha CKOpOCTh peakiuu. YpaBHeHus: Baut-I'opda nu Appennyca.
MexaHn3M NpoTeKaHusl peakuii. JHEPrus aKTUBALMU. AKTUBUPOBAHHBIE KOMIUIEKCHI.
Karanus, ero Busl. [Ipumeps! raJloreHHOT0 M T€TepOreHHOr0 KaTajn3a.

DepMEeHTAaTUBHBIN KaTanu3. Y paBHeHUsd Muxasnuca-MeHTeH.

Bonpocs! ny1s1 codecenoBanus no reMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIMID)
Omnpenenenue OBP, cTrenens okucneHus

OcHoBHble non0xkeHus Teopun OBP

Baxxneiimne OKACINTEIN, BAXKHEHIIINE BOCCTAHOBUTEIIN

Knaccudukanus OBP

Cocrasnenne OBP MeTonom nonypeaxiuii (Ha KOHKPETHOM IIPUMEPE)

Bnusiaue cpenst Ha npotekanue OBP ¢ yuactuem KMnOgy

Bmustane cpenpt Ha mpotekanne OBP ¢ yaactnem H20:

Bnusinue cpenpl Ha npotekanue OBP ¢ yuactuem coenuHeHui Xxpoma

Bonpocs! 15 cobecenoBanust 1o Teme « Teopus JIEKTPOJIMTHYECKOM 1MCCONMALIAH.
CuibHbIe, cj1a0ble 3JIEKTPOJIUTHI»
DneKkTpoauTHYecKass Jauccouuanus (MPUYMHBL  IEKTPOJIUTHYECKOM  JIMCCOIMAIINY,

MEXaHU3M 3JIEKTPOIUTUYECKON JUCCOIMAIMU JUIS BEIIECTB C HMOHHOM CBSI3bIO, BEIIECTB C
MIOJIIPHOM CBS3BIO).

2.

CunbHBIC U c1a0ble QJICKTPOJIUTHI. Koncranrta AucCCoranuu.



3. Uto wHaspiBaeTca cTeneHblo aucconuanuu? Kakue ¢GakTopsl BIUAIOT Ha CTENCHB

aucconuanun’?

4. Kakas 3aBUCHMMOCTb CYIIECTBYET MEXAY CTENEHBbIO JUCCOIMAIMU, KOHCTAHTOMN
JUCCOLMAIIMN Y KOHIIGHTPAIMEH pacTBOpa clabbIX dJIEKTPOITUTOB?

5. Pacuer KkoHIEHTpalnuii HOHOB B pacTBOpax CHIBHBIX OJJICKTPOJIUTOB, CIAOBIX
3IEKTPOIUTOB (KUCIOT, OCHOBAHMUIA)

6. [IpaBuiia HanucaHusi HOHOOOMEHHBIX PEaKIuit

7. WNonnas cuna, akTHBHOCTh HOHOB. YpaBHeHUs JleOas u XroKKes

Bomnpocs! 11st codecenoBanusi mo TeMme « KomiiekCHbIe cOeTHHEHU»
OcHoBHble no0xkeHus Teopun A. Bepnepa o ctpoenuun KC

Onpenenenue 3apsijia OCHOBHBIX YaCTHUIl KOMIIJIEKCHOTO COEIMHEHUS
Krnaccudukanus KOMIUIEKCHBIX COSTMHEHUI

Homenkiatypa KOMIUIEKCHBIX COEAMHEHUI

MarHuTHEBIE CBOMCTBA KOMIUIEKCHBIX COEIUHCHUN

[Ipupona XuMHUUYECKOM CBSI3U B KOMIUIEKCHBIX COEMHEHUSIX
XHUMHUYECKHE CBOMCTBA KOMIIIEKCHBIX CO€IUHEHUN

KoncranTa HecToiKkoCTH (YCTOWYUBOCTH) KOMIUIEKCHBIX COSAMHEHUN

©CoNoR~WN =

Y CTONYMBOCTh KOMIUICKCHOTO HOHA B PacTBOPE
10. 3HaueHne KOMIUIEKCHBIX COEAUHEHNN

Bonpocs! 15151 codecenoBanns no reMe « OKHCJINTENbHO-BOCCTAHOBUTEJIbHbIE PeaKIUM)
Onpenenenne OBP, crenens okucineHus

OcHoBHble nooxeHus reopun OBP

Bakneime oKuCIUTENH, BaKHENIIINE BOCCTAHOBUTENH
Knaccudukanus OBP

CocraBienune OBP meroiom nonypeakuuii (Ha KOHKPETHOM IIpUMEPE)
Bnusiane cpenst Ha npotekanne OBP ¢ yuactuem KMnOgy

Bnustaue cpeapst Ha npotekanue OBP ¢ yuactuem H:202

Bnusinue cpenst Ha npotexkanue OBP ¢ yyactuem coenuHeHui XxpoMa
OnexTpoaHslii noTeHMan. ¥YpasHeHne HepHera

CraHgapTHbIE IEKTPOAHbIE TOTEHIUAIIBI

BosmoxHOCTE 1 HanpasieHue nporexkanus OBP

CoNoA~WNE
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Bonpocsl 17151 cobecenopanus o teme «KoajmraruBHblie cBoiicTBa pacTBOPOB»
1. KonnuraTuBHbBIE CBOMCTBA pACTBOPOB HEIJIEKTPOIUTOB, CIIA0BIX, CHIIBHBIX 3JICKTPOJIUTOB.
2. 3akonsl Payns
3. [TonmwkeHne TeMmmeparypbl 3aMep3aHUs W TOBBIIICHHE TEMIIEPaTypbl KHUIICHUS,
3aBUCHUMOCTH UX OT KOHIIEHTPAIIUU PacTBOPA.
4. D0YIMMOCKOTINYECKHI U KPUOCKOITUYECKUH METOJBI OTPENEICHUsT MOJIEKYISIPHBIX Macc
BEIIIECTB.
S. OcmMmoc n ocMoTHYeckoe aaBieHue. 3akon Bant-I'odda.
6. W3oToHnueckuit KOAQHUIUESHT.
7. Pons ocMoca 1 OCMOTHYECKOTO JTAaBJICHUSI B OMOJIOTHUYECKUX cucTeMax. [ mrmo- ,rumnep- u
U30TOHHYECKUE pacTBOpbI. [Tna3monus u remonus.

Bonpocs! pus1 codecenoBanus no reme «Bogopoansiii nokasaresas. 'mapoaus cosein»
1. HNonnoe npousBenenne Boasl. BonopoaHblil moka3aTenb.
2. Yro Ha3bIBaeTCs BOAOPOAHBIM NokazareneM (PH)? I'mapokcuinbHbIM moka3atenem (POH)?
Kak nx MoxHO paccunTaTh? UTO 3HAYNT: «KHCITas», KHEUTpaIbHASNY, «IIETOYHAS cpeaay?



3. Uto Ha3zpiBaeTcs ruapon3zoM coiu? B dyem cyre ruaponusa conei? Kakue conm
MOABEPTaIOTCs TUIPOIU3Y?

4. Kakue conu noasepraroTcst rujposu3y 1o katuony? IIpumepsr.

S. Kakwue conu noasepraroTcst ruiposin3y 1o anuony? Ilpumepsr.

6. O6parumocTtb ruapoausa. CtyneHdyaTsiid ruapoaus. [Ipumepsr.

7. KoncranTa rusponnsa u cTeneHb ruApoiu3a. BiusHue pa3nuyabix (akTopoB HA CTEIICHb
ruzponusa (pazbaBieHue pacTBOpa, HarpeBaHue, 100aBIeHIE TPEThUX BELIECTB)?

8. B3anmnuoe ycunenue ruaponu3a. [lonHslii 1 HeOOpaTUMBINA THIPOIIU3.

Bonpocs! 1151 codecenoBanus no reme «bydepHble pacTBOpbI»

Omnpenenenue Oydepasix cucteM. Knaccudukaius 6ypepHbIX cUCTEM.

VYpasuenus ['eanepconal accenbbaxa nist 6ydepos 1 u 2 TUTIOB.

Mexanusm nerictBust OydepoB (Ha mpumepe aneratHoro 0ydepa, ammuaunoro oydepa),
OopMyJia pacyera.

bydepnas eMKOCTb.

Bydepusbie cucrembl KpoBU. MexaHu3M JeHCTBUSI.

3naueHune OypepHbIX CUCTEM.

ok g wNE

Bomnpocsl 1u1st cobecenoBanus no reMe «Meroa HeliTpaan3anuu. AJIKaJIUMeTPus.
Auuaumerpus»

CymHoCTh MeTOa HEUTpaIn3aluy. 3aKOH SKBUBAJIEHTOB
Y cTaHOBOYHBIE U pPabOYHE PACTBOPBHI.
KpuBble TUTpOBaHUS METONA HEUTPATTU3ALIHH.
Omnpenenenne pH B Touke 3KBUBaJICHTHOCTH.

Nonnas teopust unaukaropoB. O6macTh nepexoja OKpackd MHIMKATOPOB, MOKa3aTellb
TUTPOBaHUS UHAUKATOPOB. IIpaBuiio BIOOpa HHANKATOPOB.
6. Omnpenenenre Maccbl HaTpUM TUAPOKCHIA B pacTBOpe. YCTAaHOBOYHBIE U pabouue
pacTBOpHI, BEIOOp MHAMKATOpOB Onpenenenne pH B Touke SKBUBAJIEHTHOCTH.
7. OmnpeneneHue Macchbl COJISHOM M YKCYCHOM KHMCIOT TpPHU COBMECTHOM MPHUCYTCTBHH.
YcraHoBouHble W paOouue pacTBOphl, BbIOOp HHAMKaTopoB Ompenenenune pH B Touke
HKBUBAJIEHTHOCTH.

s E

Bonpocs pis codecenoBanusi mo reme «llepmanranaromerpusny

1. CymHocTh MeTOIa IepMaHraHaTOMETPHUH, pabo4re U yCTaHOBOYHBIE PACTBOPHI UX
IIPUTOTOBJICHUE.

2. IloyeMy TUTpOBaHME B IEPMaHTaHATOMETPHUH NTPOBOJAT O€3 HHAUKATOpa?

3. PeaKHI/II/I OKHCJICHHU- BOCCTAHOBJICHUSA C YHAaCTUEM IICPMAaHIraHaTa Kajusd B KHCHOﬁ, HICJ'IO'—IHOﬁ
U HEUTpPAJIbHBIX Cpeax.

4. OmpepeneHre MOJIIPHON KOHIICHTPAllUM JKBUBAJICHTa M TUTpa KallMi MEpMaHraHara Iio
I1aBeJIEeBOM KUCIOTe. XUMU3M, (GOPMYIIbI pacueTa, METo/l THTPOBAHHUS.

5. Onpenenenre Macchl MEPOKCUIA BOJIOPOAa. XUMU3M, GOPMYJIIbI pacuera, METOJ TUTPOBAHUS.
6. Onpenenenne Macchl Kaauii quxpomara. XUMU3M, (GOPMYIIbI pacueTa, METO/ TUTPOBAHUS.

7. Onpenenenne Macchl Ca?*. XuMusM, GOpMYIIBI pacdeTa, METOJ TUTPOBAHHS.

Bonpocsl qis codecenoBanus no reme «Mogomerpus»
1. Cymnocts MeTona Homomerpun. Paboune u ycTaHOBOUHBIE PACTBOPHI, MX HMPUTOTOBICHUE U

Ha3HA4YCHUC.



2. YcinoBus NpOBENCHUS HOIOMETPUYECKUX ONPEIETICHUM.

3. OnpeneneHue TUTpa pacTBOpa HaTpuik TuocyibpaTa. XUMHU3M, (HOPMYJIBI pacyera, METOJ
TUTPOBAHUS.

4. OnpeneneHre Macchl alleTOHA B pacTBOpe. XUMU3M, (POPMYIIBI pacdyera, METOJ] TUTPOBAHHSL.

5. Onpenenenue Macchl Menu (CU?") B pactBope. XuMu3M, OpMyYIIbl pacueTa, METO TUTPOBAHHS.
6. IlpuMeHeHne METOA0B HOMOMETPUN B KIMHMYECKOM aHAJIM3€ M CaHUTApPHO-TMTMEHUYECKON
IIPAKTHKE.

Bomnpoce! a5 cobecenoBanus no reMme «Kommiekconomerpus

1. CymHOCTh MeTOJla KOMIUIEKCOHOMETpHH. Pabodyne W YCTaHOBOYHBIE PaCTBOPBHI,
WHIUKATOPBI.

2. Kakumu cBoiictBaMu 0071a/1at0T HHIAUKATOPHI , IPUMEHSIOIINECS B KOMILIEKCOHOMETPUU?
3. OrnpenenieHne KaTHOHOB METAJIIOB METOJIOM KOMILJIEKCOHOMETPHUH B PaCTBOPE.

4. XKecTtrocTh BOJbI. BUIBI KECTKOCTH, CIIOCOOBI €€ yCTpaHCHHSI.

5. Omnpenenenre »ECTKOCTH BOJbI METOJAOM KOMILJIEKCOHOMETPUM, XUMH3M, (OPMYIIbI
pacuera.

6. [IpuMeHeHue Meroaa B MEAUIMHE.

Bonpocs! 1is1 codeceroBanus mo Teme «/lucnepcHbie CHCTEMBbD»
[Tonstue «/lucnepcHble cucTeMbl», COCTaB AUCIIEPCHBIX CUCTEM
Knaccudukanus nucnepcHbIX CUCTEM
CaoiicTBa pacTBOPOB U B3Bece
Knaccuukanus KoJUIOMIHBIX CUCTEM
MeTtop! nostydeHus 1Mo(hOOHBIX KOJUIOUI0B
OuncTKa KOJUIOUAHBIX PaCTBOPOB
CrpoeHue MUIesuIbl
Y CcTOWYNBOCTD KOJUIOUAHBIX cucteM. Koarymsus
CBolicTBa KOJUIOM/IHBIX CUCTEM

Kpurepuu onenku npu cobeceioBaHUM

. Onenka "oTJIMYHO" BBICTABIISIETCS CTYJEHTY, €CJIU OH TITyOOKO M MPOYHO YCBOWII
IPOrpaMMHBIM MaTepuas, UCUEePIIbIBAIONIE, TOCIEA0BATEIbHO, YETKO U JIOTHYECKH CTPOHHO €ro
U3Jaraer, yMeeT TeCHO YBS3bIBaTb TEOPHIO C MPAKTUKOM, CBOOOIHO CIpaBiseTcs C 3aJadaMy,
BOIPOCaMH U APYTUMHU BUJAMH [IPUMEHEHUs 3HAHUU, IPUYEM HE 3aTPYAHSIETCS C OTBETOM IPHU
BUJOM3MEHEHUN 3aJlaHui, HCHOJB3yeT B OTBETE MaTepHajl MOHOrpaduuyecKod JUTeparyphl,
IPaBWJIbHO OOOCHOBBIBAET MPHUHSITOE pEIIEHUE, BIIAJEeT pPA3HOCTOPOHHUMH HaBbIKAMHU U
IIPYUEMAaMH BBITIOJTHEHUS IPAKTUYECKUX 3a/1a4.

. Onenka "Xxopomo" BBICTaBISIETCS CTYJEHTY, €CIIM OH TBEpPJO 3HACT Marepua,
ITPaMOTHO Y IO CYHIECTBY M3JIaraeT €ro, He JAOIyCKas CYIECTBEHHBIX HETOUHOCTEW B OTBETE HA
BOIPOC, MpPaBWIbHO TPUMEHSET TEOPETHUYECKHE IIOJIOKEHUSl IMpPU PEHIEHUH IPAKTHYECKUX
BOIIPOCOB U 33Jiay, BJIaIeeT HEOOXOMMbIMH HAaBbIKAMU U MIPUEMaMHU HX BBITOJHEHHUS.

. Onenka "ynoBIETBOPUTENBHO" BBICTABISIETCSI CTYACHTY, €CJIM OH MMEET 3HAHUS
TOJIBKO OCHOBHOI'O MaTe€pHalla, HO HE yCBOWJI €T0 JETalEH, JOIyCKAaeT HETOYHOCTH, HEAOCTaTOYHO
IpaBWIbHbIE (OPMYJIUPOBKH, HAPYIIEHUs JIOTMUECKOH IMOCIEAOBATEIbHOCTH B HW3JIOKEHUU
IPOTrPaMMHOT0 MaTepualla, UCIIBITHIBAET 3aTPYIHEHHS [IPU BBIMOJIHEHUH TPAKTUYECKUX PadOT.

. OneHka "HEYJTOBJIETBOPUTENBHO" BBICTABISETCS CTYACHTY, KOTOPBIA HE 3HAET
3HAYUTENIbHOM 4YacTW MPOrpaMMHOIO MaTepuasa, JIONYyCKaeT CYIIECTBEHHbIE OIIMOKH,
HEYBEPEHHO, ¢ OOJIBIIMMHU 3aTPyJHEHHUSIMHU BBINOJHAET MpakTHyeckue padorel. Kak mpaswuio,
OIICHKA "HEY/I0BJIETBOPUTENBHO" CTABUTCS CTYIEHTaM, KOTOpPbIE HE MOTYT MPOJIOJIKUTH 00ydeHne
0€3 JIOTIOIHUTENBHBIX 3aHATHH 110 COOTBETCTBYIOIIEH AUCIUIIIINHE.

LN~ wWNE

IIpumepsl TeM pedepaTos :
1. 3Hauenne 3axkoHa ['ecca q1d OMOJIOTMYECKUX CHCTEM.
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BydepHbie cuctembl kpoBu. MexaHn3M JICHCTBUSI.
3. buorenHbie 351eMeHTHI

Kputepunu onienku pedepara:

. OneHka «OTIMYHO» BBICTABISIETCS, €ClIM  pedepar COOTBETCTBYET BCEM
TpeGoBaHUAM OPOPMIICHHS, TIPEACTABICH MUPOKUil oubmmuorpaduueckuii cimcox. Copepxkanue
pedepara oTpaxkaeT cOOCTBEHHBIM apryMEeHTUPOBAHHBIN B3IV CTYAEHTa Ha mpobiemy. Tema
pacKphITa BCECTOPOHHE, OTMEYAETCS] CIOCOOHOCTh CTYJEHTAa K MHTEIPUPOBAHUIO M 0000IIEHUIO
JAHHBIX II€PBOMCTOYHMKOB, MPUCYTCTBYET JIOTMKA W3JOXKEeHUs Marepuana. Mmeercs
WJUTIOCTPaTUBHOE COIIPOBOXIEHNUE TEKCTA.

. OneHka «XOpOLIO» BBICTABISETCA, €CIM pedepaT COOTBETCTBYET BCEM
TpeboBaHUsIM O(OPMIICHHUS, TPEACTABICH JOCTATOUHBIA OHOIMOTrpapUUECKUil  CIHCOK.
Copneprxanue pedepara oTpakaeT apryMEHTHPOBAHHBIN B3IVIA]] CTYAECHTA Ha NPo0JieMy, OJHAKO
OTCYTCTBYET COOCTBEHHOE BHUJCHHE NMPOOJEeMbl. Tema pacKpbiTa BCECTOPOHHE, MPUCYTCTBYET
JIOTMKA U3JI0KEHUs MaTepuaa.

. OneHka «yHOBJIETBOPUTEIBHO» BBICTABISACTCS, €CIM pedepar HE IOTHOCTHIO
COOTBETCTBYET TpeOOBaHUAM O(OPMIIEHHS, HE TIPEACTaBIEH JOCTAaTOUHbIH Onbauorpadpudyeckuit
CIHMCOK. ApryMeHTanus B3IJs1a Ha MpoOJieMy HE TOCTATOYHO yOeAHWTelnbHAa W HE OXBATHIBACT
HOJTHOCTBIO COBPEMEHHOE COCTOsIHUE Po0sIeMbl. BMecTe ¢ TeM mpucyTCTBYET JOrHKa U3TI0KEHUS
MaTepuaia.

. OneHka «HEYIOBIETBOPUTEIBHO» BBICTABISECTCSA, €CIM Tema pedepara He
packpbiTa, OTCYTCTBYET yOeauTenbHas apryMeHTanus Mo TeMe paldoThl, MCHOJIb30BAHO HE
JIOCTaTOYHOE VI PACKPBITUS TEMBI pedpepaTa KOJIMYECTBO JIUTEPATYPHBIX HCTOUHUKOB.

JlJ1s1 OlleHKH Npe3eHTaluii:

OneHKka «OTJIMYHO» BBICTABIISAETCS, €CIIM COAEp)KAHUE SBISETCA CTPOrO HAyUHBIM.
Wnmroctpanyu (rpadpudeckne, My3blKalbHbIE, BUIEO0) YCHIUBAIOT 3PPEKT BOCTIPUATHS TEKCTOBOU
yactu uH(opmanuu. Opdorpaduueckne, MTyHKTYal[MOHHbIE, CTUJIMCTUYECKUE OUIMOKU
0TCYTCTBYIOT. HabOpBhI YHCIOBBIX JaHHBIX MPOWJLIIOCTPUPOBAHBI IpadUKaMHu M AHarpaMMaMH,
npuyeM B Haubosee afekBaTHOM gopme. MHpopmanus sBIsSeTcs akTyaabHOW U COBPEMEHHOM.
KiroueBsie c10Ba B TEKCTE BBIJICICHBI.

. OrneHka «XopoII0» BBICTABIISAETCS, €CIIU COACPKAHUE B LIETIOM SIBJISETCS] HAYUHBIM.
Nnmoctpanuun (rpaduueckue, MY3bIKaJbHbIE, BHJIEO) COOTBETCTBYIOT TEKCTY.
Opdorpaduueckue, MyHKTyallMOHHbIE, CTUIMCTHYECKUE OIIMOKH MPAKTUYECKU OTCYTCTBYIOT.
Hablops! unciaoBbIX JaHHBIX MPOWJUIIOCTPUPOBaHBI Tpadukamu U auarpammamu. Mupopmanus
ABJIIETCS aKTyaJIbHOM U COBpeMEHHOM. KiltoueBble c10Ba B TEKCTE BBIIEICHBI.

. OrneHka «y10BIE€TBOPUTEIHLHOY BBICTABIISETCS, €CIIU COJIEpPKaHUE BKIIIOUAET B ce0s
3JIeMeHThl HayyHocTH. WMimroctpanmu (rpaduyeckue, My3blKallbHbIE, BUJIEO) B ONpEAEICHHBIX
CIIy4asiX COOTBETCTBYIOT TeKCTy. EcThb opdorpadpuyeckue, myHKTyallMOHHbIE, CTUIMCTUYECKUE
omnOku. HaGopbl UHMCIOBBIX JaHHBIX 4Yallle BCEro MPOWUIIOCTPUPOBAHBI TpapuKamMu |
nuarpammamu. MHpopMmanus siBisieTcs akTyaiabHOW M coBpeMeHHOM. KiroueBble c0Ba B TEKCTe
Yalle BCETO BBIJIEIICHBI.

. OrneHka «HEyAOBIETBOPUTEIHHOY» BBICTABIISIETCS, €CIM COJEpKAaHUE HE SIBIIIETCS
Hay4yHbIM. Mmmoctpauuu (rpaduueckue, My3blKaJlbHbIe, BHJE0) HE COOTBETCTBYIOT TEKCTY.
Mmuoro opdorpadudecknx, MyHKTYallMOHHBIX, CTHJIMCTHYECKUX OIMHMOOK. HabGopbl 4ncIOBBIX
JTAHHBIX HE MPOUJUTIOCTPUPOBaHBI rpadukamMu u Auarpammamu. MHbopMarus He nmpeacTaBiseTcs
aKTyaJIbHOM M COBpeMeHHOM. KitoueBbie cjioBa B TEKCTE HE BBIJEIICHBI.

2. OueHoYHble CpeICTBAa [JIA NPOMEKYTOYHOI AaTTECTAIMM 1O MTOraM OCBOEHHS
AUCHHUILIMHbBI

dopma NpomMeKYTOYHOM aTrecTaliu B 1 cemecTpe —3K3aMeH.

Ilopsiiok npoBeaeHus: IPOMEKYTOYHOM aTTECTALMH



IIpouenypa npoBeaeHHs U OLCHUBAHUA IK3aMeHa.

DK3aMeH MPOBOAUTCS 10 OmiieTam B hopme ycTHOro codbecenoBanust. CTYACHTY 10CTaeTCs
9K3aMEHAIIMOHHBIA OWJIET MyTeM COOCTBEHHOI'O ClyyailHOro BbIOOpa M IpepocTraBisercss 45
MUHYT Ha NOJArOTOBKY. 3alllMTa FOTOBOIO PELIEHUS IPOUCXOIUT B BUJE cOOECEN0BaHU, HA UTO
oTBOAUTCS 20 MUHYT.

Kputepun BbICTaBIIEHUS OLICHOK:

— OneHka «OTIUYHO» BBICTABISETCSA, €CIM CTYACHT IOKa3aJl TIIyOOKOE MOJIHOE
3HaHUE U YCBOCHHME INMPOrPAMMHOI0 MaTepuaja y4yeOHOH AMCLUUIUIMHBI B €r0 B3aUMOCBS3H C
JPYTUMH JUCUUIUIMHAMHU M C TNpeACTosAled NpodecCHOHAIBHOM NeATeNbHOCThIO, YCBOCHHE
OCHOBHOMH JIUTEPATYphl, PEKOMEH0BaHHON paboyeii mporpaMMoi yueOHOM AUCIUIUIMHBL, 3HAHNE
JIONIOJIHUTEIBbHOM JINTEPATYpPhl, CIIOCOOHOCTh K CAMOCTOSITEIbHOMY ITOIMOJHEHUIO U OOHOBIICHHIO
3HAHUM.

— OueHKH «XOpOLIO» 3acily’)kKMBaeT CTYJEHT, IIOKa3aBLUMI IIOJIHOE 3HAHUE
OCHOBHOI'O MaTepHaja y4yeOHOW IUCIMILIMHBI, 3HAHWE OCHOBHOM JIMTEPAaTypbl U 3HAKOMCTBO C
JIOTIOJTHUTEIILHON JIUTEPaTypoil, PEKOMEHJOBAHHOW paboyeil MporpaMMoi, CIIOCOOHOCTH K
HIOTIOJIHEHUIO ¥ OOHOBJICHUIO 3HAHU.

- OneHKH «yJOBJIETBOPUTEIBLHO) 3aCIyKUBAET CTYJEHT, I0KAa3aBLIMH IPX OTBETE HA
9K3aMEHE 3HAHUE OCHOBHBIX IOJIOXKEHUH Y4eOHON IUCHMIUIMHBL, JOMYCTUBIIMH OTIEJIbHbBIE
IOTPEIIHOCTH U CYMEBIIUI YCTPAHUTH UX C IIOMOIIBIO MPENOJABaTelIsl, 3HAKOMBIM C OCHOBHOMN
JUTEPATypOi, pEKOMEHJOBaHHON paboueli MporpaMMoHu.

- OneHka «HEeyJIOBIETBOPUTEIBHO» BBICTABISETCS, €CJIM IPU OTBETE BBISIBUIIUCH
CYLIECTBEHHbIE MPOOENbl B 3HAHUAX CTYJEHTAa OCHOBHBIX MOJOXEHUH y4eOHOW IUCLUIUIMHBL,
HEYMEHHUE JaKe C TIOMOIIIbIO MpernoiaBareis copMyaIupoBaTh IPaBUIbHBIE OTBETHI Ha BOIPOCHI
9K3aMEHaIMOHHOI O Ouiera.

@DoHIbI OLIEHOYHBIX CPEICTB
JJIS1 IPOBEPKHU YPOBHA C()OPMHUPOBAHHOCTH KOMIIETEHIUI (YACTH KOMIIETEHLN)
JJIs1 TIPOMEKYTOUYHOI aTTecTalluu

OIK 1
["'0TOBHOCTBIO pemaTh CTaHJAPTHBIE 33/1a4K TPO(ECCUOHATBHON AEATENBHOCTH C
MCIIOJIb30BaHUEM MH(POPMAIIMOHHBIX, OUOIHOrpaduyecKux pecypcoB, MEAMKOONOIOTUYECKOM
TEPMUHOJIOTHH, HHPOPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH U yYETOM OCHOBHBIX
TpeboBaHuil HHOPMAITMOHHON O€30MTaCHOCTH

Tunosble 3a1aHuA VISl OLlCHUBAHMS Pe3yJIbTaTOB COPMHPOBAHHOCTH KOMIIETEHLIIMH HA
YPOBHE «3HATBH»

1. DneMeHTbl XUMUYECKOW TepMOAMHAMUKH. CHCTEMBI: H30JIMPOBAaHHBIE, 3aKPBIThIE U
OTKPBITBIE, MX NTAPAMETPBI U MPOLIECCHI IPOTEKAIOUINE B CUCTEMAX.

2. [lepBoe Hawasno TepMOoAMHAMUKH. BHyTpeHHsisi sHeprus. M300apHblii M H30XOPHBIH
TEIUIOBBIE NTPOLIECCHI. DHTAJIBIIUS.

3. 3akon ['ecca u ero crmenctBus. TepMOXMMHYECKHUE PACUEThl M MX HCIOIB30BAHHUE JIJIS
HHEPTreTUUECKON XapaKTePUCTUKH OMOXMMUYECKHUX MPoLeccoB. TepMOXUMUYECKHUE YPAaBHEHUSI.
4. OObpatumble 1 HeoOpaTUMble B TEPMOJAMHAMUYECKOM CMbIcHe Tmpouecchl. [Ipomeccs
KHU3HEIEATEIIbHOCTH KaK MpUMep HEOOpaTUMBIX MPOLIECCOB.

S. Bropoe Hauano repmoarHamuku. DHTponusa. CTaHIapTHBIE SHTPOIHH.

6. Oneprust [n66ca. TepmoanHaMUUecKue YCIOBHs paBHOBECHSL.

7. Kpurtepun HampaBieHHs CaMONPOU3BOJIBHBIX TPOIECCOB B 3aKPBITBIX M OTKPBITHIX
cucteMax. DHTAJbIUHHBIA U SHTPONUIHBINA (hakTOpsl B ypaBHeHUH [ nb0Oca.

8. OOpatumble U HeOOpaTUMBbIE 10 HaNpaBlieHUIO peakuuu. [loHsATHE O XUMHYECKOM

paBHOBCCHUMU. KoHcTanTa XMMHYECKOTO PpaBHOBECHS. 3akoH ﬂeﬁCTByIOHlHX Macc.



Q. Ompenenenue TermioBoro 3ddexra peaknuu HehTpanuzanuu. CymHOCTH METola |
pacueTHble (OpMYIIbl. 3HAUEHUE TEPMOXUMHUH JUIsl OMOIOTUN M MEAULIUHBL.

10.  Xumwuueckass KUHETHKA, THIbl PEaKUUi, CPEelHss CKOPOCTb, OMpeleieHue , GopMyIbl
pacuera.

11.  HcruHHast CKOPOCTh COCOOBI €€ OnpeAeeHHs , JOPMYIIbI pacueTa.

12. 3aBUCHMOCTh CKOPOCTH PEAKIMU OT KOHIEeHTpamuu. 3akoH ['ympnbepra u Baare, ero

MaTEMaTUYECKOE BhIPAXKEHHUE.
13. Kiaccudukanms peakiuii

A) 110 MexaHU3My NPOTEKaHUS

b) no monekynsapHocTH

B) no npusnaky nopsiaka

5. Kunetnyeckue ypaBHeHus peakuuii 1 mopsiaka(k,t1/2)

6. Kunetnueckue ypaBHeHus peakuuii 2 nopsaka(k,ti/2)

7. 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT TeMIiepaTypsl. Y paBHenue Baut-I'odda.
8. DHeprus akTuBauuu. Y paBHeHue AppeHuyca.

9. 3aBUCHMOCTb CKOPOCTH PEaKLMU OT KaTajau3aTopa. Bunsl karanusa

10. KommnnekcHele coenuHenus. Koopaunanuonnas teopusi A. BepHepa.

11. Knaccuduxariys 1 HOMEHKIaTypa KOMIUIEKCHBIX COSAMHEHUN.

12.XenaTHple  KOMIUIEKCHBIE COCAMHEHUs, MpupoAa ux JuraHjgoB. Ilpuponneie u
BHYTPUKOMIUIEKCHbBIE COCMHEHHS (TeMOTII00UH KPOBH, Xposioduiui, BuTaMuH Bio).

13.I1puposa XMMHUYECKOM CBSI3M B KOMILJIEKCHBIX COCIUHEHUSX.

14.YCTOMYMBOCT, KOMILIEKCHBIX COEAMHEHUM B pacTBopax. KOHCTaHTBI HECTOMKOCTH H
YCTOMYMBOCTH KOMILUIEKCHBIX HOHOB.

15. KomriekcHas mpupoaa HEKOTOphIX MeTautodpepMeHToB (karanasa, 1uroxpom C,
KapOoaHTHIpa3a, aCKOPOMHOKCHIa3a U MO EHOIOKCH1a3a).

14.  Ilepokcun Bojxopona. Peakuuu OKHCIIEHHS-BOCCTAHOBJIEHHMs IEpPOKCHIA BOJOPOAA B
KHUCJION U IIEJIOYHOM cpenax.

15. Xwumuyeckas KUHETHKa, €€ NPUMEHEHHE B MeIuIMHEe M (papmanuu. MartemaTHueckoe
BBIpaXXEHHE CKOPOCTU XMMHUYECKOM peakluu, CpeaHssl 1 UICTUHHAS CKOPOCTb.

16.  Kunernyeckas kinaccupuKanus XMMUYECKUX peakiui (10 MpU3HAKy MOJIEKYJISPHOCTU U
HOPAKY).

17.  BnusHue KOHUEHTpAIMU Ha CKOpOCTh peakuuid. 3akoH ['ynpa0epra u Baare.

18.  Kunernyeckue ypaBHeHus peakuuid | u |l mopsiakoB, crmocoObl ompeneneHus mopsaKa
peaxkuuu.

19.  BnmsHue TemmnepaTypsl Ha CKOpPOCTh peaknuu. Y paBHeHus: Baut-I'odda n Appenuyca.
20.  MexaHHU3M NPOTEKAHUs PeaKIMi. DHeprus akTUBAMU. AKTUBHPOBAHHBIE KOMILJICKCHI.
21. Karanus, ero Buael. [IpuMepsl raJlor€eHHOTO ¥ T€TEPOreHHOI0 KaTaJIn3a.

22. depMEHTaTUBHBIN KaTaiau3. Y paBHeHus Muxasnuca-MeHTeH.

23. Obpatumslie mporeccsl. YcioBus cmenienus papHosecus. [lpunnun Jle-Illaremnse.

24.  Oxwucnurenu U BoccTaHoBUTENH. IIpocThie U clioXkHbIe BemiecTBa. [Ipoleccsl oKucieHus
Y BOCCTAHOBJICHHUS.

25.  Tumbl OKUCINUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUii.

26. Oxucnutensubie cBoiicTBa KMNO4 1 ero MpruMEeHEHHE B ME/IUITHHE.

27.  OKHCIUTENEHO-BOCCTAaHOBHUTENBHAS TBOWCTBEHHOCTh CBOMCTB TIEPOKCH]T BOJIOPO/IA U €ro

OKHUCJIUTEILHO-BOCCTAHOBUTEIbHBIE 0COOCHHOCTH. [[pMEeHEeHNe B MeTHITHHE.

28. Meton nonypeakiuii. Peakiuun ¢ KMnOgs B passbix cpenax. Peakmum ¢ KoCro0y7.

29. OKUCIUTENFHO-BOCCTAHOBUTENIbHBIE — MOTeHIMaNbl.  OmpeneneHue  HampaBlICHUS
MPOTEKAHUS PEAKITHH.



30. BawusgHue cpeapl HAa HaMpaBi€HHE MPOTEKAHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIHHON
pEeaKLuyu U COCTaB MPOJYKTOB PEAKILIUH.
31.  Onpenenenve >KBUBAJICHTOB OKUCIUTENEH U BoccTaHOBUTENEH. BiusHue cpesp.

2) TunoBble 3agaHusi Js OLEHUMBAHHWS Pe3yJbTaToB CcHOPMHPOBAHHOCTH
KOMIIETEHIIHM HA YPOBHe «YMeTh» (peliaTh THIHUYHbBIC 3a/1a4l Ha OCHOBE BOCIIPOM3BEIACHUS
CTaHIAPTHBIX aJITOPUTMOB PEIICHUS):

VYpasusars OBP metogom nomypeakiiuii:
Al + H2S04(p) + KCIOs—AI2(SO4)3 + KCI + H20
KCIO3 + KOH + MnSOs— KoMnO4 + KCI + H20 + K2SO4
NaBr + H2SO4 + NaBrOs— Br2 + Na2SO4 + H20
Bi,O3 +Cl; + KOH — KCI + KBiO3 + H20
KoMnOg4 + H2O0 — MnO2 + KMnO4 + KOH
K2Cr.07 + CoHsOH + HaSOs—Cro(S04)3 + CH3CHO + K2SO4 + H20
KIOs + KI +H2S04— |2 + K2SO4 + H20
Zn + KCIO3 + KOH + H20 —K2[Zn(OH)4] + KCI
Honumure u ypapasaiite OBP meTonom nonypeakuuid:
K2Cr207 + KNO2+H2S04— ...
KI+...+....> 12+Crz(S04)3 + KoSO4 + ...
H202+ KMnOs+ H2SOs—>.........
HNO2+FeSOs+ H2SOs—No+.. .+ H20
KMnOs + HCl—.......
Cl2+KOH xon—
Zn + NaNO3z + NaOH — Na2ZnO2 + NH3 +
NaNO;2 + KMnOg4 + H2SOs— . . .

NaCrOz + NaOH + Bro— . ..

1. BpuMCIUTh U3MEHEHUE SHTANBIINU PEAKLUU BOCCTAHOBJIECHUS OKCHJa OOpa MarHueMm, eciu
u3BecTHO, uT0 AH® 06p. oKcmma 6opa 1 OKcHaa MarHus COOTBETCTBEHHO paBHBI -1280 1 -601
kJIxmons L.

2. Tlpu cxuranmm cepbl Bbyenmioch 73,48 x/k Terura u mosrydauiock 16 T cepsl THOKCHIA.
Beraucuts AH6p ceprl anokcuna. M(SO2) = 64r/mMoib.

3. Hcnonw3ys cpaBoYHbIEC JaHHBIE, BBIYHCIUTE KOJIMIECTBO TETUIOTHI, KOTOPOE BBIACTHUTCS TIPU
OKHCJIEHHN TIII0KO03bI Maccoi 90r.

4. Paccunurats TemnoBoii sddext peaknun CHa(r) + CO2(T) — 2CO(T) + 2Ha(r), ecrm AH%g)
CHy = -74,85 xJ{/MOb, AH006p CO2 =-393,5 kJI>x/M0b, AH°06p CO = -110,5k]I>x/Momb,
AH%g, Hz = 0.

5. BpuaucnuTh TEMIIOTY cropaHus 0eH3051a, eCin

AH%g, CeHg(x) = - 40,6 xJ[/MOmb
AH%g, CO2(T) = -393,5 kJI/MONb
AH%g, H2O(x) = - 286,4 xJIx/Monb

6. BpruuciuTh TEIIIOTY 00pa3oBaHMs METAaHOJA TI0 YPAaBHEHHUIO:

C+2H2+ 1/202 = CH30H + Q, eciu TemIoTel CrOpaHus yriepoaa,  BOAOPOJAA M METaHOJIA
paBHbI 395,23; 285,95; 715,52 xJI>k/MOIB COOTBETCTBEHHO.

7. He mpou3Bojs BBIYHCIECHUHN, CKAKUTE, KaK MeHsieTcst sSHTpomus B peakiiun  CoHa(r) +Ha(T)
— CaHa(r); 2NH3(r) — N2(r) +3H2(1); 2NO(T) +O2 (1) — 2NO2(T); 2H2S(r)+302(T) —
2H20(r)+2S02 (1) Bo3M0OXHO /1 MpOTEKaHUE JAaHHBIX PEAKLUH B CTAHIAPTHBIX YCIOBHIX?

8. PaccumTaiiTe M3MEHEHHUS DHTPONUHM B XOJAE peaknuu oOpazoBaHus oxHOro moib H20 B
cranmapTHeIX ycnouax. S’es(H2) = 130,6 Jix/moms K; SPs(02) = 250 JIx/mons K;



S%08(H20) = 69,7 Tx/mons K. Crenaiite BBIBOJ 0 BO3MOXHOCTH ITPOTEKAHHS TAKOH PeaKIHii
B CTaHJAPTHBIX YCIOBHUSX.

9. IIposepbre, HET KM yrpo3bl, 4to okcu azora (l), mMpUMeHseMbli B MEAMIIMHE B Ka4eCTBE
HApPKOTUYECKOTO CPENICTBA, Oy/IET OKUCIATHCS KHCIOPOJAOM BO3/yXa JI0 TOKCHYHOT'O OKCHJIA
azora (1)

10. 2N20 + 02=4NO0, ecau AG (NO) 86,7k x/moab, AG(02)=0, AG (N20)=103,6x/]>x/M0Ib.

11. Boccranosnenne Fe,O3 Bo1opo1oM MpOTEKAET 110 YPABHEHHIO:

Fe203(T) + 3H2(1) — 2Fe(t) + 3H20(1)
AH=+96,6 klx ; AS=+0,139 x/[/K

12. Onpenenuth, BO3MOXKHA JIM Takas Peaklus MPH CTaHIAPTHBIX ycioBUsX? Bo3MmoxHa Jid B

npunnuie? W ecnu ga, nondepure ycnoBus uist nepexona Fe,Oz—Fe.

3) TumoBble 3axaHusi /AJdsi OLEHUBAHUS Pe3yabTaTOB CHOPMUPOBAHHOCTH
KOMIIeTeHIHH Ha ypoBHe «Biagerb»(pemars ycaoKHEHHbIC 33Ja4l Ha OCHOBE TPUOOPETCHHBIX
3HAHWI, YMEHUH W HABBIKOB, C MX MPUMEHEHUEM B HETHIMYHBIX CUTYaIUsiX, (OpMUPYETCS B
IpOIIecce MPAKTHYCCKOM eI TEIbHOCTH):
1.X710poBOIOPO/I, IOJYUYEHHBIH JIEHCTBUEM M30BITKA KOHLIEHTPUPOBAHHOW CEPHOM KHUCIOTHI Ha
28,08r xjopuaa HaTpusl, paCTBOPUIIH B BoJie. Ha momyueHHBIi pacTBOp MOACHCTBOBAIH H30BITKOM
nepMaHraHara Kajius. BeyaenuBmmiics ra3 nponycTtiim yepes 1 50Mi pacTBopa ¢ MaccoBoit gosiei
ruapokcuaa kamums 10% (mmotHocTh 1,12r/mim), Harperoro gao 100°C. MaccoBsie 10iu XJI0pUaa
KaJIUs U XJIopaTa Kajusi B paCTBOPE COOTBETCTBEHHO PaBHBI:

2. B peakuuto Mex1y IepMaHIaHAaTOM Kajiusl U COJITHOM KMCJIOTOM BCTynuiio 6,32r
nepManrasara kanus. CKOJIBKO JI XJI0pa M CKOJIBKO IpaMM XJIOpHJia MapraHiia 00pa3oBajoch B
pe3ynbTaTe peakiuu.

3. K pactBopy, comepxkamiemy 15,2r cynbdara xene3a (2), mpubaBiIeHbl pacTBOp IUXpoMaTa
Kamusi M CepHas KHUCJIOTa B KOJMYECTBAX, JAOCTATOYHBIX JUIs MpoTeKaHus peakuuu. K
MOJIy4YEeHHOMY PacTBOpPY MpHOaBIEHO U30BITOYHOE KOJIMYECTBO pacTBOpa Xyopuaa 6apus. Kakosa
Macca oO0pa3oBaBIierocs ocajaka?

4. B pesynbrare npokanuBaHusg 6,32r nepmaHraHata kanus Bwiaenuioch 0,48r kuciopona.
PaccuuTaiiTe Macchl BEIIECTB B TBEPAOM OCTATKE.

5. PaccunTaiite 00beMHYIO JIOJIFO CEPOBOJOPOAA B TEXHHUYECKOM rase, eciu Si (Hy) 3Toro rasa
3arpadyeHo Ha peakiuio ¢ 0,048 Monp AuMXpomMara Kaius B KHCIOHN cpene. Jpyriue KOMIIOHEHTHI
ra3a B peakIlMio HE BCTYIAIOT.

6. Paccunraiite MaccoByI0 JIOJIO MEPOKCHIa BOAOPOA, eciu 25,12mi1 ero pacTBopa ¢
w1o0THOCTHIO 10151/ M3pacxo0BaHO Ha peakiyio B HEUTPaIbHO Cpeie C IepMaHraHaTOM Kajus,
conepxxamumest B 100m 0,225M pactBope
7. PaccuunTaiiTe 00beM ra3a, coOpaHHOIO IOCJIe OKOHYAHUS peakluu B KUCIION cpene Mexy 2,14
MOJIb TIEPMaHTaHaTa Kallus U I1aBeJIeBOM KUCIOTON, €CITU MPaKTUYECKUN BBIXO paBeH 88%.

8. Kumsarsar B Bojie cMech alFOMUHUS, IIEJIOYN U HUTpATa KaJiusl, BBIIETSAETCS aMMUaK 00beMOM
281 (ny). Onpenenure KOIMYECTBO U MACCy MTPOPEArupOBABIIETO ATFOMUHUS.

9. Cmemansbl 61,25t xnopaTa kainus U U360 COISHON KUCIOTHL. OmpenennuTe 00beM NOTy4YeHHOTO
rasza (mpakTu4eckui Beixoz 65%)

10. Ilpm B3aumomelcTBUM TEPOKCHAA BOJOpoAa, cojaepxamierocs B 100mi pacTBOpa C
I0THOCTHIO 1,0541/MI1, ¢ HOMT MOHAMU B KHCTol cpeze momydeHo 119,38r ocaaka. YcranoBute
MacCOBYIO JIOJTIO0 IEPOKCH]IA B UICXOAHOM PacTBOpE .

11.Peakmus mpotekaet 1o ypasaeHnio CO2(r) + 4Ha(r) — CHa(r) + 2H20(x). AH%g, CO2 = -
393,5 xJI>x/MoIIb, AH006p CHa = - 74,84 xJIx, AHooﬁp H20(x) = - 286,4 x/]»x/Moub, AH006p H>
= 0’

Soo6p CO2 =213 JIx/moinsb K; Soo6p H2 = 130,6 xx/momsb K; Sooﬁp CH4 = 186 Ix/mons K; Soo6p
H20(x) = 69,96 [Ix/mons K.

Omnpenenure, IPOTEKALST JIM PEAKIINS B CTAHJAPTHHIX ycnoBusax? Kak BiusieT Ha X0l peakinu a)
oXJIaX7eHue; 0) HarpeBaHue.



12.KoHcTaHTa paBHOBECHS XMMUYECKOW PEAKIIMKM paBHA €IUHHUIIE, ONPEJIECTUTE COCTOSSHUE 3TOU
CHCTEMBI.

Onpenemuts AG%os peakiyun, MpoTEKaromIeH Mo YPABHEHHUIO

ANH3(r) + 502(r) — 4NO(r) + 6H20(r),

ecim AS%gg =

192,50 205,03 210,20 188,72 Jx/monbpK
ecom AH%gg =
-46,19 0 90,37 -241,83 kJI>x/MONb

13.KOHCTaHTa CKOPOCTH THponm3a caxapossl pu 298 K paena 0,0042 g, Paccumraiite Bpems, 3a
KOTOpO€ I'Haposm3y nozasepraercs 15% ucxomHoro konmuecTsa caxaposbl (peakuust 1 nopsiaka), kakas
YacTh Caxapo3bl MOJBEPrHETCS THIPOIU3Y 4epe3 7 CYTOK; ONPEACNUTe MEePUOA MOMYNPEBpPAICHHS
pEaKLH.
14.KoHcTaHTa CKOPOCTH pEeaKIMKU
(CH3CO)20¢x) + H20 60— 2CH3COOH (5
npu 15°C pasua 0,0454 mun™. VicxomHas KOHIGHTpAIMS YKCYCHOTO aHTHApHU/IA Oblia paBHa 0,5
MoJIb/11. YeMy paBHa CKOPOCTb IPSMOM peakIfy, KOTJa KOHIEHTPALUS YKCYCHOM KUCIIOTHI CTaHET
paBHoii 0,1 Monb/n?
15Xumnueckas peakuus npu 10°C 3akanuuBaercs 3a 16 muH. [lpu kakoi TemmepaType oHa
3aKOHYHUTCS 32 1 MUHYTY Npu TemnepaTypHoM K03 UILlMeHTEe paBHBIM 2.
16Bo cKkoJIbKO pa3 yMEHBIIUTCS CKOPOCTb  OKHCJIEHMsS TJIIOKO3bl IPU TUIIOTEPMHUH, €CIU
Temmeparypa Tena naaaer ¢ 36,6 1027 °C, a remrnepaTypHblii KOOQPUIUEHT peakiuu paBeH 1,3
17T1lepuon nomypacnaaa panust 1590 ner. Ckonbko BpeMeHH moTpedyercsi, 9ToO0bI aKTUBHOCTD
pazrueBoro npernapara
cocrasisiia 25% OT HauaabHOWU?
18B cucteme 2NO) + O21=2NO2 paBHOBECHbIE KOHIIEHTPAILIUU BEIIECTB:
[NO] = 0,3 mons/a, [O2] = 0,3 monb/a, [NO2] = 0,2 monb/n. Paccuntaiite Kpasu ¥ OlICHHTE
MOJIOKEHHUE PaBHOBECHSI.
19I1Tpu xpaHeHuu TabIETOK aHAJIbI'MHA YCTaHOBJIEHO, YTO KOHCTAHTA CKOPOCTH Pa3I0XKEHUS IIPU
20°C cocrapser 1,5+10-°ct.Onpenenure cpok xpaHenus TabneTok (BpeMs pasnoxenus 10% se-
miectsa) npu 20° C.
20Peakuust A+B= sBiseTcst peakuuei nepBoro nopsiaka. Yepes kakoe BpeMs KOHLEHTpaLUs
BeniectBa A coctaBuT 60% OT HayaIbHOM, €U MepuoJl ojypacnaaa paBeH 40 MUHYT.
21TIpu aBapusx Ha ADC mossisercss u30Ton L, mepuo moypacmana KOTOporo COCTaBiIseT 8
cyT. Ckoabpko mOTpeOyeTcs BpeMeHH, YTOObl aKTUBHOCTh paauoHykiIuaa coctaBmia 30% ot
HayaJbHOU?
22 1iis peakmuu H3PO4 + aneno3un = AM® + HoO paccunrtaiiTe KOHCTAaHTY paBHOBECHS, €CITH
AG=14x/JI>xMonb. B kakoM HampaBiIeHHH pPeakius UAET CaMOMPOU3BOJILHO MPHU CTaHIAPTHHIX
YCIIOBUSAX?
23Kak U3MEHUTCSI CKOPOCTh MPSMOM PEaKLU
2NO) + O2n=2NO2(y
TIPY YBEJTMYEHNH 1aBJIeHUs B 3 paza?

ONK-7
TOTOBHOCTBIO K MCITIOJIb30BAHNIO OCHOBHBIX (I)I/IBI/IKO-XI/IMI/I‘{CCKI/IX , MATCMaTHYCCKUX U UHBIX
€CTCCTBCHHOHAYYHBIX MOHATUH 1 MCTOHOB IIpH PCIICHUN HpO(l)eCCI/IOHaIILHBIX 3aaa4

TunoBble 3aJaHUA 1JISI OLEHUBAHUS Pe3yJbTATOB C(POPMUPOBAHHOCTH KOMIIETEHI[UU HA
YPOBHe «3HATb»

1. Omnpenenenue 0y(hepHBIX CHCTEM.
2. Knaccudukamms 6ydhepHbIX cucTeM.
3. BriBon ypaBuenus ['ennepconal accennbaxa st Oydepos 1 u 2 Tumnos.



4, Mexanusm nericteus 0ydepon (Ha mpumepe areratHoro o0ydepa), hbopmyna pacuera.

S. Mexanusm neiicteus 0ydepoB (Ha npumepe ammuadHoro Oydepa), popmyna pacyera.

6. bybepnas emxocts. MakcumanbHas OydepHas emkocTb. Kakue ycnmoBusi ciemyer
co0JII01aTh, YTOOBI MPUTOTOBUTH PACTBOP C MAKCUMAIIbHOU Oy(epHO# eMKOCThIO?

7. Ot kakux ¢dakTopoB 3aBUCHT BenrunHa pH OydepHoro pactBopa? BimsiHue pazdoaBineHus
Ha pH u Ha OydepHyto eMKOCTh?

8. BydepHbie cuctembl KpoBu. MexaHN3M JICHCTBUSI.

9. 3naueHue OyQepHBIX CUCTEM.

10. Meron Heittpanuzanuu. Auuaumerpus. [Ipumenenue B meauuune. OnpeaeieHue Macchl

NaOH CymHocTb, THTPaHT METO/A, YCTAHOBOYHOE BEIIECTBO, HHUKATOPHI, (POPMYIIBI pacyera.
11. MeTox  OKHCIHMTEIHbHO-BOCCTAHOBUTEIBHOTO THUTPOBAHUS - II€PMAHTaHATOMETPHUS.
CymHoctb, Tutpant, YcioBus TuTpoBanus, Oukcaiys TOYKHA SKBUBATICHTHOCTH. [IpumMenenue B

MEIUIINHE.

12. Meron HeiTpanuzanuu. Ankanumerpus. [Ipumenenue B Mmeaunuue. OnpeneneHne MacChl
HC1 CymHocTb, TUTpAaHT METOAA, YCTAaHOBOYHOE BEIIECTBO, HHUKATOPHI, (POPMYIIBI pacyera.

13. O6parnoe TutpoBaHye. CyIHOCTS, IPHUMEPHI OIPEIENICHIS BEILIECTB, (JOpPMYIIbI pacieTa.

14. Meron HeWTpasm3aiuu . VOHHas Teopuss WHAMKATOPOB. METWIOBBIM OpaHKEBBIN,
noKasareib TUTpoBaHus. MHTepBal mepexoja OKpacku HHIAUKaropa. lIpumeHeHHe B MeTone
HEHUTpaIU3alUu.

15.  Hopomerpuueckoe ompeleieHue quxpomara Kaaus. TUTpaHT, yCTAHOBOUHOE BEIECTBO,
WH/INKATOP, CITIOCOO TUTPOBAHUS, XUMU3M, (hOpMYIIBI pacyera

16.  Kpusble TuTpoBaHMs MeToAa HeWTpanmuzauuu. KpuBas TUTpOBaHUSI CUIIBHOW KHUCIIOTHI,
CHWJIbHBIM OCHOBaHUEM. BpiOop uHAMKATOpa, CKauOK TUTPOBAHUS, TOYKA AKBHUBAJIEHTHOCTU
(cpena, MOSICHHUTE)

17. Wopometpus. Onpenenenre KOHLIEHTpAlMU U TUTpa paboyero pactBopa uoja. TUTpaHT,
YCTaHOBOYHOE BELIECTBO, HHAUKATOP, CIIOCOO TUTPOBAHUSA, XUMU3M, (POPMYJIBI pacyeTa

18. XKectkocTh Bozbl. Buibl sKeCTKOCTH, CIOCOOBI €€ YCTPAHCHHUS.

19.  Ilpsmoe turpoBanue. CymHOCTb, IpUMEpPHL, GOPMYIIbI pacueTa

IlepmaHraHaTOMETpUYECKOE OIIPEACIICHHE MEPOKCHIAa BOIOpOAAa. THUTPAaHT, YCTAaHOBOYHOE
BEIIECTBO, MHJIUKATOP, CIIOCOO TUTPOBAHUS, XUMH3M, (DOPMYJIbI pacyera

20. KpuBble TuTpoBaHus Meroja HedTpanuzauuu. Kpusas TUTpoBaHus c1ab0ro OCHOBaHUS
CHJIBHOW KHCJIOTON. BBIOOp MHIMKaTOpa, CKauOK TUTPOBAHMs, TOUKA SKBUBAJIEHTHOCTH (Cpeaa,
MOSICHUTE)

21. [lepmanranaToMeTprueckoe oOIpeAeNeHre auxpomaTra Kanusa. TUTpaHT, YCTaHOBOYHOE
BEIIECTBO, MHIUKATOP, CITIOCOO TUTPOBAHUS, XUMH3M, (POPMYITBI pacueTa.

22. OmnpeneneHrue >XECTKOCTH BOJBI METOJAOM KOMILJIEKCOHOMETPUH, XUMH3M, (OPMYIIbI
pacuera.

23. [TepmanranaToMeTpuueckoe OIpeneJeHrHe HOHOB Kalblida. TUTpPaHT, yCTaHOBOYHOE
BEIIIECTBO, MHIUKATOP, CITIOCOO TUTPOBAHUS, XUMH3M, (POPMYITBI pacueTa.

24, 3aKO0H PKBUBAJICHTOB.

25. KoMIiekcoHoMeTprYecKkoe OompesesiecHue HWOHOB  KaubIus. TUTPAHT, yCTaHOBOYHOE
BEIIECTBO, HHAUKATOP, CIIOCOO TUTPOBAHUS, XUMU3M, POPMYIIBI pacueTa.

26. 3aMecTUTEIbHOE TUTPOBAHKE, CYIITHOCTD, TPUMEPHI, (POPMYIIBI pacyeTa.

27. HNonomeTrpuyeckoe ompeneineHue HOHOB Menu. TUTpaHT, yCTaHOBOYHOE BEIIECTBO,
HUHJIMKATOP, CIIOCO0 TUTPOBAHHMSI, XUMH3M, (POPMYJIBI pacueTa

28. KpuBble TuTpoBaHus Merona HelTpanu3anuu. KpuBas TUTpOBaHUS CHUIBHOW KHCIIOTHI,

cinaboro ocHOBaHUA. BeiOop MHAMKATOpa, CKAYOK TUTPOBAHUS, TOUKAa HKBUBAJIEHTHOCTH (Ccpena,
TOSICHUTE)

29. Meron velitpanuzanuu. Ankanmumerpus. [I[pumenenue B meaunune. OnpeneneHne Macchbl
HC1 u CH3COOH npu coBmecTHOM npucyrcTBuu. CyIIHOCTh, TATPAHT METOAA, YCTAHOBOYHOE
BELIECTBO, UHIUKATOPHI, OPMYJIbI pacyeTa.



30. Kommnnekconomerpusi. CymHocts, Tutpant, YcioBus TtuTpoBaHusi, DuKcamus TOUYKH
HKBUBAJIEHTHOCTH. [IpMeHeHne B MeuLIHE

31.  Honmomerpuueckoe oOIpeaeieHUe aneToHa. TUTpaHT, YCTaHOBOYHOE BELIECTBO,
UHUKATOP, CIIOCO0 TUTPOBAHMSI, XUMHU3M, (OPMYJIBI pacuera.

32.  Meroa Hetpanuzanuu. MonHas teopust uHaukaropoB. DeHondranenH, mokasarenb
TATpOBaHus. MIHTEepBan nepexona okpacku MHAMKaTopa. IIpumenenue B MeToie HEMTpanu3amnuu.
33.  KpuBble TuTpoBaHus MeToAa HeWTpanu3zauud. KpuBas TuTpoBaHHs ciIabOW KHUCIOTHI,
CHJIbHBIM OCHOBaHHEM. BbBIOOp WHAMKATOpa, CKAYOK TUTPOBAHMSA, TOYKA SKBHBAJCHTHOCTH
(cpena, MOSICHUTE)

34.  Ilepmanranatomerpusi. Onpeznenenue KoHIEHTpaluy U THTpa pacTBOpa MepMaHraHara
Kanmusi. TUTpaHT, yCTAHOBOYHOE BELIECTBO, MHIUKATOP, CIOCOO TUTPOBAHMS, XUMU3M, (POPMYJIBI
pacuera.

35.  KommuiekcoHoMeTpuueckoe — ompejaereHue  olmed  KEeCTKOCTH  BoAbl. TUTpaHT,
YCTaHOBOYHOE BEIIECTBO, MHAUKATOP, CIIOCOO TUTPOBAHUS, XUMH3M, (DOPMYJIBI pacyera.

36.  Knaccudukamus 00beMHBIX METOJIOB aHAIM3a IO CIIOCO0Y TUTPOBaHUS (TIPUMEPHI)

37. HNonomerpusa. Cymuocts. Tutpant, VYcnoBus turpoBanus, @ukcauus TOUKH
SKBHMBAJIEHTHOCTH. [IpuMeHeHne B MeAULIMIHE.

38. Meton HeliTpanuzanuu. Ankanumerpus. [Ipumenenne B Mmeaunune. OnpeneneHue Maccol
H2SO4 CymHocTb, TUTPAHT METO/Ia, YCTAHOBOYHOE BELIECTBO, MHIMKATOPBI, (POPMYIIbI pacyera.
39.  DnuexTpoiuTHUecKas AucconManus (MPUUMHBL  AJIEKTPOIUTUYECKON JIMCCOLMAINH,

MEXaHHU3M DJIEKTPOIUTUYECKON TUCCOLMAIMU ISl BEIIECTB C HMOHHOW CBSI3bIO, BEIIECTB C
MOJIIPHOU CBS3BIO).

40.  CunbHble U ciabble 31eKTpoauThl. KoHCTaHTa Tucconuanuu.

41. Yro Ha3bBaeTca creneHbio auccoumanuu? Kakue QaxTopbl BIMSIOT Ha CTENEHb
JccoLranuu?

42.  Kakasg 3aBHCUMOCTb CYIIECTBYET MEXKIY CTENECHbIO JHCCOIMAIUN, KOHCTAaHTON
JUCCOLMAIIMU M KOHLIEHTpAaLUEN pacTBOpa caadbIX 3JEKTPOIUTOB?

43.  Pacuer KOHIEHTpalmWii HOHOB B pAcTBOpPax CHJBHBIX JJEKTPOJHUTOB, CIA0BIX
AIIEKTPOJIUTOB (KUCIIOT, OCHOBAHUI)

44,  IlpaBuia HanMCaHUS MOHOOOMEHHBIX PEaKIUH

45.  HoHHas cuia, akTUBHOCTh MOHOB. YpaBHeHUs [{ebast u Xrokkemns

46.  VonHoe mpou3sBeieHHE BOIbl. BOJOPOHBIN MOKa3aTelNb.

47.  Pacuer pH cuibHBIX, c1aObIX KHCIOT.

48. Pacuet pH cuibHbIX, cTaObIX OCHOBAHUH.

49.  Yto Takoe ruapom3?

50.  T'uaponus o kKaTHoHY (Ha MpUMeEpax OJHO3aPSAIHBIX U MHOT03apsIIHBIX KATHOHOB COJIEH,
onpezaenenue pH cpenpl, ycnoBus yCuiIeHUs U OIaBICHUS THAPOIIN3a)

51.  T'uaponus mo aHWOHY (Ha MpUMEpax OJHO3APSIHBIX U MHOTO3APSAHBIX aHHOHOB COJIEH,
onpezaenenue pH cpenpl, ycnoBust yCUiIeHHs U MOAAaBIEHUS THIPOIN3a)

52.  T'uaponus o kaTHMOHY M aHMOHY (TIpUMeEpHI, orpenenenue pH cpebl, yCIOBUS YCUIIEHUS

Y TIO/IABJICHHSI TUIPOITN3A)
53.  HeoOGpatumslit ruipoaus (puMepsl)
54. Ciy4an COBMECTHOTO THJIPOJIN3a CoJieil (IpruMephI)

2) TumnoBble 3agaHus I8 OLUEHUBAHUS Pe3yJbTATOB C(HPOPMHPOBAHHOCTH
KOMIIETEHIIUH HA YPOBHE «YMeTh» (peliath THIUYHBIC 33/1a4d HA OCHOBE BOCIIPOU3BEICHHSI
CTaHJapPTHBIX AITOPUTMOB PEIICHHS):

1. K 15 mn pactBopa MypaBbUHON KucioThl mpubaBunu 12 ma 0,15 monb/nm pactBopa
dopmuara kanus. Beraucnure pH nonydennoit emecu. Kucoon=1,77 * 10
2. Haiitu pH OydepHoro pactBopa cocrosimiero u3 10 Mt pactBopa yKCycHOM KUCIOTHI ¢ C

1/z = 0,25 mons/m 1 5 M pacTBopa anerata Hatpus ¢ C 1/z2 = 0,1 mons/1. K cuscoon = 1,8%107.



3. Haittu pH Oydepnoii cmecu coctosieir u3 10 mi pactsopa NH4Cl u 5 M pacrtBopa

NH4OH, ecu C 1/ ucxoansix pactsopos pasHbl 0,1 Moib/i1, a Knnaon = 1,8%107.

4, K 20 mi 0,2 M pacTtBOpa yKCcycHOM KucaoThl Ao6aBuiu S5 mi 0,3 M pacTBopa rHIpokcuia

Hatpus. Berunciuts pH nomyuennoro pactsopa. Kcuscoon=1.8%10" 4,52

5. Cwmemanu 10 M 0,2 Mousb/ pacTtBopa cossiHoM kucinoTsl U 20 M 0,3 Mosb/ pacTBOpa

ammuaka. Onpezenure pH nomxydennoro pactsopa. Knnaon=1,8 * 10°

6. Onpenenutb O0ypepHYyI0 eMKOCTh KPOBH IO IIEIOYH, ecli i u3MeHenus pH ot 7,4 no

8,0 x 10 M xpoBu Hago no6aBuTh 4 M1 0,01Moib/1 pacTBOpa 1men0un?

7. CKOJIBKO MJT 2 MOJIB/JI pacTBOpa aierara HaTpus Hajuo npubaButh kK 200 mur 1 Mosb/n

pacTBOpa YKCYCHOM KUCIOTHI, uTo6bI pH crano pasubM 4. Kcnscoon=1,8 * 107

8. Kakoii o06vem pactBopa dopmuara Hatpus (maccoBas nons 20% miotHocTs 1,131/Mi)

cnenyer no6asuth kM 100mt 0,1M HCOOH, uro6s1 nomyuuts pactBop ¢ pH 4,20 (8,5)

9. Paccumuraiite €MKOCTb OydepHoro pacTtBopa 1o KHUCJIOTE, eci

npu  jgobaBirenmn k50  wmm 3TOoro  pactBopa 2 MII CONSSHOM  KHMCJOTBI

¢ koHneHtpanueit 0,8 mons/n pH m3menurcs ot 7,3 1o 7,0. [Ba= 0,107 momnb/n]

10. K 0,1 M pacrBopy runpokcusia Harpusi ooseMom 10 vt ipudasmm 0,1 M pacTBop MypaBbHHON

KUCJIOTBI 00BeEMOM 10 MIL O6nagaer

m TIOJTyYCHHBIN pacTBop OyhepHbIM neiicTBreM? Orter TIO/ITBEP/IATE

pacueTom.

11. llpn oxnaxnenun 250r 40% pactBOopa BemecTBa Bblmano 15r ocaaka. Ocanok
otduibTpoBanu. OnpeaenuTe KOHIIEHTPAIMIO TOTYy4€HHOTO pacTBOpa

12. U3 600r 60% pactBOpa cepHO KHCIOTHI BhiapuBanueM yaamwm 100r Boabl. Yemy paBHa
MaccoBast 10JIsl OJy4EHHOTO pacTBopa

13. PaccunTaiite 00be€M COJITHOM KHCJIOTBI C MaccoBOW joiyiel BemecTBa 36% ¥ MIIOTHOCTBHIO
1,14r/M1, KOTOpBIA HYXHO B3ATh I mpurotoBieHus 0,25MoJb/1 pacTBOpa KHUCIOTHI
o0vemom 500mu1.

14. Kakoif 00beM pacTBOopa a30THOW KUCIOTHI ¢ MaccoBoil moneit 30% minotHocts 1,20 r/min
TpeOyercst st HerTpanm3amuu pactBopa KOH ¢ maccoBoit moneit 30% o6bpemom 400mut
IUIOTHOCTEIO 1,29 r/mi

15. Haiigure monsipHocTh 38,2% pacTBopa COJSHOM KUCIOTHI, INIOTHOCTH 1,28r/mit

16. Omnpenenute coaepx aHue Kalblus B pacTBope o0beMoM 250MI1, €cii Ha TUTPOBAHKE MPOOBI
15mn pacxonyercs 18,74mn 0,02H0pMalibHOTO pacTBOpa TpuioHa b.

17. Cxonbko mi 70% cepHOM KUCIOTHI TUIOTHOCTH 1,622 Hamo B3SATh AJS MPUTOTOBICHUS 25MI
2M pactBOpa

18. [Ipn B3auMojelicTBUM TMEpOKCHIA BOAOpoAa, conaepxkamerocss B 100mim pactBopa ¢
mioTHOCTRIO 1,054r/™M7, ¢ wmoaua MOHAMHU B KHUCION cpene moiydeHo 19,38r ocazxa.
YcTaHOBUTE MacCOBYIO JIOJIO MIEPOKCH/IA B HCXOAHOM PacTBOpE.

19. O6wvem (M) 20 % pactBopa ruapokcuaa kamus (. 1,19 /M), KOTOpBIii HEOOXOIUM ISt
npurotoBieHus 250 M1 pacTBOpa ¢ KOHIIEHTpalluel BeliecTBa 3 MOJIb/II, PaBeH......... ?

20. OnpenenuTh MacCOBYIO JIOJIO BEIIECTBA B pacTBope, moiydeHHOM cMmermmBanueM S00r 25%
u 400r 40% »TOro BellecTBa

21. B 80r Boasl pactBopuin 22mi 20% dochoproit kucaoTs! iioTHOCTh 1,025r/™M1. Yemy paBHa
MaccoBasi KOHIIEHTPAIHs

22. Cxonpko M1 70% cepHO# KUCIOTHI MIIOTHOCTH 1,622 T/MIT Hamo B3STh JUISL IPUTOTOBJICHUS
25mi1 2MOITB/T pacTBOpa

23. TImotHOCTE 40% pacTBOpa a30THOM KHCIOTHI 1,25r/Mi1. Haiiiure MOJSIpHYIO KOHIIEHTPAIIHTO
pacTtBopa

24. CKOJBbKO TPaMMOB CyJb(GUTa HATpHUS TOTpeOyeTcs sl TMPUTOTOBIEHHS SI pacTBopa C
MaccoBoit goieit 8%, miotHocts 1,075r/Mn1

25. Crompko Ma 96% pactBopa (IIOTHOCTH 1,2 T/MII) CepHOW KHCIOTHI HYKHO B3STh IS
npuroroBienus 110,251 pactBopa



26.

27.

28.

29.

30.
31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Paccuuraiite konteHTpanuo nonos B 0,01M pacteope K2SO4 , 0,02M CrCls, 0,001MH2SO0s4,
0,05MCr2(S0Oa)s.
KOHCTaHTa JMCCONMALMM Aa30THCTOH KHCIOTHI paBHa S5%107. Bprumciure creneHs
mucconuaiuu B pactBope ¢ Cunoz=0,05Momb/n
Crenenp aucconuanuu ykcycHoit kucrnotsl B 0,1 M pactsope pasna 1,32*1072. Haiinure
KOHCTAHTY JHUCCOLMAIIMY KUCIOTHI U 3HaueHue pK.
Ckonbko Boabl HY)KHO npubaBuTh K 300Ma 0,2M pacTtBopa YKCYCHOW KHCIIOTBI, YTOOBI
CTENeHb TUCCOLMALMU KUCIIOTHI yIBOMIACH?
Brruncnure HOHHYIO CHITy pacTBOpa U akTUBHOCTH HOHOB B 0,05M pactBope AgNO3
Brruucnaure noHHyo cuiy 1 akTuBHOCTh HOHOB B 0,1% pactBope BaCl, (moTHOCTh pacTBOpa
paBHa lr/mi)
BbIunciiute HOHHYIO CHITYy M aKTHBHOCTB HOHOB B pacTBope, coaepskaiiem 0,0 1mons Ca(NO3)2
u 0,01momb/n pactBope CaClo.
Hanumure ypaBHeHUs peakiuii B MOJIEKYISIPHOM M HOHHOM BHJIAX:

NH4sOH+ HCN—

K2CO3z+ H2SOs—

AgNO3z+FeClz—

NasPO4+HCl—

KHSO3+KOH—

Cr(OH)s+NaOH—

CH3COONa+ HCl—

CaCl,+NasPOs—

KoS + H.SO4 —
Al(OH)3 + KOH —
u30bITOK

BaSO3 + HCl —

NasPO4s+HCl—

FeClz + NH4OH —

VYkaxxuTe BOJIHBII pacTBOp Kakoit u3 coset umeer pH<7: Ba(NOz)2, CuSOs, KoS. Hanwmmmre
ypaBHEHHME THPOJIN3a ATOM COJIM B MOJIEKYJIIPHOM M HOHHOM BH/IE.

Kakas u3 mepeuncineHHbix cojei ruaponusyercs mo karuony: NaCl, FeCly, K2CO:s.
HanummTe ypaBHEHHE THIPOJIU3a STOW CONM B MOJIEKYJISIPHOM M MOHHOM BHUJIE M YKa)KUTE
PEAKIINIO CpeJibl €€ BOJHOTO PacTBOPA.

Hanmmmre ypaBHeHue snekTponutudeckoit aucconmanuun HCIO4, BeBeaute (opmyry
pacuera [H*], pH kuciots.

Kakas u3 mepeuncieHHbix coneit ruaponusyercss no anumony: Al(NOs)s, K2S, NasPOs
Hanwmure ypaBHEHHE THAPOJIM3a 3TOW COMU B MOJICKYJISIPHOM M MOHHOM BUJE U YKKHUTE
PEAKIIMIO CPE/Ibl €€ BOJHOTO

Hamumure ypaBuenue snekrponutnueckoi auccounanun NaOH. BeiBegute dhopmyny mns
pacuera pH pactBopa NaOH.

Kakass w3 mepeuncieHnbix coseil rupponmsyercss mo aHuoHy:NHsCl, K3S, (NH4)2SOas.
Hammmmre ypaBHeHHe rumposu3a 3Tod conu B MosieKyasipHoM 1 noHHOM BUCUCI,, K2SOs4,
K2COa. , FeCls, NH4C1.K3S, AI(NO3)3, CsHsONa, (NH4)2SO4.KNO3, CuSOs. Hamumure
ypaBHEHHE THIPOJIM3a 3TOM COMM B MOJIEKYJISPHOM U MOHHOM BHUJIE€ M YKKUTE PEAKIHIO
Cpefbl €€ BOJHOTO PacTBOpa.

VYkaxute BOJAHBIA pacTBOp Kakod u3 coneit umeer pH>7: FeCls, Li2CO3z, NaxS04.CaCly,
ZnS04, NazS. HanmmuTe ypaBHEHHE THAPOIA3a ATOH COITU B MOJIEKYJISIPHOM ¥ HOHHOM BH/IE.



41. YkaxuTe Kakas M3 IEPEUHCICHHBIX coyieii ruaponusyercs mo kartuony: KCI, LiNOg,
Ca(NOs3),, CuCl..BaCl2, NH4Cl. Hamumumre ypaBHeHHWE THApONIM3a JTOH COJNKM B
MOJIEKYJIIPHOM M HOHHOM BHJIE M YK@XKHUTE PEAKIHUIO CPEIbl €€ BOJHOTO PacTBOPA.

42. Ykaxute BOJIHBIA pacTBOp Kakoi u3 cosieii mmeer pH<7: NaxSOs, FeClz, CH3COONa.
Hanummre ypaBHEHHE THAPOIIN3A STOM COJIM B MOJIEKYJIIPHOM M HOHHOM BHJIE.

3) TunoBble 3aJaHUA ISl OLIEHNBAHUSA Pe3yJIbTATOB C(POPMHUPOBAHHOCTH KOMIIETEHIIUU HA
ypoBHe «Biagerb»(pemarh ycioXKHEHHbIC 33]]a4l Ha OCHOBE IPUOOPETCHHBIX 3HAHUW, YMCHUI
U HaBBIKOB, C HUX MPUMEHEHHEM B HETUIMYHBIX CUTyalMsX, (OpMHUpYETCS B Ipolecce
NPAaKTUYCCKOHN JICATCILHOCTH):

1. B xakoM COOTHOIIIEHUH CIeyeT CMEIIAaTh PACTBOPHI YKCYCHOM KUCIIOTHI U alleTaTa HaTpus
¢ MOJIsSIpHO# KoHIeHTpanued skBuBaneHta 0,02 monw/n, urodsl monyunts 100 ma GydepHoro
pactBopa ¢ pH =4,5? Kcuscoon = 1,75 * 10> 64,10 M xucnoTsl, 35,89 M conu

2. B xakoM COOTHOIIEHHWU HAJO CMEIIaTh PACTBOPHI YKCYCHOW KHUCIIOTHI U aneraTa HaTpHs
UMEIOIINE paBHBbIE KOHIEHTPAILMU, YTOOBI MONyduTh Oydepusiii pactBop ¢ pH=6 Kcuzcoon =
1,8*10°.

3. Kakoii o0wem pactBopa dopmuarta Hatpus (MaccoBas nons 20% mmotHocTh 1,13r/mMu)
cienyer no6aButh kM SO0mn 0,5 HCOOH, u4roOGer momyunts pactBop ¢ pH 4
(13,3)

4. Berunciute pH Oydeproro pactBopa NHsOH + NH4Cl ecnu koHueHTparus Kaxmoro
komronenta paBna 0,2 r-ake/n? Kak usmenurcs pH pactBopa, ecnu k 1 autpy ero no6asuts 0,02
3KB/11 consHoit kucnothl? Knnaon=1.8%107 . ApH =
0,09

5. Onpenenuts OydepHyro eMkocTh OydepHoit cmecu cocrosiei 0,16 MOIb- IKBUBAJICHTOB
com 1 0,08 Monb skBUBaieHTOB ciaboi kuciaoTel (pK kuciaotel 3,6) ecnu k 1 1. 3TO#M cMecu
no6asuiu 50 mit pacreopa HCl ¢ C 1/z = 0,1 momnb/n.

6. Paccuunraiite emkocTh OydepHOro pacTBopa 1mo KUCIOTe, €clid npu ao6asneHuu K 50 mi
ATOr0 PacTBOpa 2 MJI COJSTHOM KUCIOTHI ¢ KoHUeHTpauuen 0,8 monw/a pH nsmenuncs ot 7,3 no
7,0.

7. Kak m3menurcst pH, ecru k arieratHoMy OydepHOMY pacTBopy, cocrosiemy 13 100 M1 KUCTIOTHI 1
100 MII coim, c KOHLICHTpalen
komrtoHeHTOB 10 0,1 monw/n1, mpubaButs 10 MIT pacTBOpa ¢ KOHIIEHTpanue coistHoi kucnothl 0,1
MoJb/1? pK(k-Te1) = 4,76.

8. Ha tutpoBanue 10 mut pacTBOpa coiu KajibIus ¢ sproxpomMoM uepHbeIM T 3aTpadeno 8,50
M1 pactBopa KomriuiekcoHa Il ¢ MomspHoil koHueHTpamnmed skBuBaiieHTa (0,03 Moib/I.
Onpenenutb Maccy Kajibliusg B 00beMe MepHOM koa0b! Ha 100 mut.

9. Ha tutpoBanue 10 mu pacTBopa mnepokcuaa Bogopoa 3aTpadero 20 M1 pacTBopa Kaluid
nepMaHTaHaTa C MOJIIPHOW KoHIeHTpauuen skBuBasieHTa 0,02 Momnw/n. Omnpenenuts THTP
pacTBOpa MepoKcua BOAOPOaaA.

10. Ha tutpoBanue 20 M1 cMeCH COJITHOW U YKCYCHOUM KHUCIIOT IO METUIIOPAHIKY TIOIILIO 8 MJI
pactBopa NaOH ¢ C 1/z = 0,1 momnb/n, a no ¢enondranenny 4 mn pacrsopa NaOH toii ke
KoHIeHTpanuu onpenenute maccy HCl B o0beme MepHoii ko061 Ha 100 M.

11.  Ha TutpoBanme 50 Mi BOABI C SpHOXpOMOM dYepHbIM T 3aTpadeHo 28 Ml pacTBOpa
koMmiuiekcoHa |11 ¢ monsipHoO# KoHIIEHTpanue skBuBajgeHTa 0,06 Mob/1. OnpenenuTh KECTKOCTh
BO/JIBI.

12. Ha turpoBanme 10ma pacTBopa CONSHON KHCIOTHI momwio 26mi 0,1Mone/1 pacTBopa
€IKOT0 HaTpa. BerancauTe MONSIpHYIO KOHIIEHTPAIIUIO SKBUBAJICHTA PACTBOPA COJSTHOM KHCIOTHI
U €TO0 THUTP.

13. K 20 mx pacTBOpa MEIHOTO Kymopoca MPWIKIU U30BITOK Kanui noauaa. Ha TurpoBanue
BBIZICIMBIIETOCST Moja monuio 12,00 M pactBopa HaTtpuid THOCyNnb(hara C MOJSIPHOU



KOHIIEHTparmeii sxBuBanenTa 0,025 mMoms/n. Onpenennts Maccy Meau (Cu?*) B oobeMe MepHOit
k01061 Ha 100 ML

14,  Hatutpoanwme 10 mi xene3a (1) cynbdara momuio 12 M pacTBopa Kajiii mepMaHraHaTa
C MOJISIpHOM KOoHIIeHTparuei skpuBasienTa 0,02 moue/n1. Onpenenuts Maccy xenesa (1) cynsdara
B 00beMe MepHOH K0J0b1 100M1.

15.  Beluncinure, CKOJBKO IPAMMOB IIIABEJICBOM KUCAOTHI HaxoauTes B 200 M1 pacTBopa, eciiu
Ha TutpoBanue 20mi ero pacxomyercs 20,30mi 0,05310 mosb/1 pacTBOpa nepMaHraHaTa Kajusl.

16.  Ompenenuth Maccy BOJIbI, KOTOPYIO Hano 100aButh K 500 mMacce pacTBopa ¢ MacCOBOM
noneit BemectBa 40% 1u1s MoTydeHHs pacTBopa ¢ MaccoBoit nomnei 20%

17. Onpenenure KOJIMYECTBO YKCYCHOM KHCJIOT, €ClIM Ha TUTpoBaHue 10mi pactBopa 1o
MeTuIopamXKy monuto 8,2mi, a mo ¢/¢ 14,66 0,1Monb/1 pacTBOpa €aAKOro HaTpa (TUTPOBAHUE
BEAYT OT HYJISl OIOPETKH)

18.  Ompenenute Maccy Kajiblus B KpoBH B M Ha 100 MJ1 CBIBOPOTKH, €CJIU IS ONIPEIEICHUS
€ro METOJIOM IE€PMAHTaHATOMETPUM HCIOJIB30BAIM | MII CHIBOPOTKM W Ha TUTPOBAHUE
BBIJICTIMBIIICICS IIaBeneBOoM KuciaoThl mnouwio 0,60 M kanuid nepMaHraHaTa ¢ MOJISAPHOU
KOHIIeHTpanuei skBuBaienta 0,01 monb/m.

19. K 10 mn pacrBopa kamuii muxpomara npuOaBuwian 30 mi pactBopa conmm Mopa. Ha
tutpoBaHue octarka skenesa (II) cymppara monwio 6 mul pacTBopa Kallvii NepMaHraHarta C
MOJISIpHOM KOHIIeHTpaIruei sxkBuBasienTa 0,02 Mosb/71, a Ha TuTpoBanue 10 M1 comu Mopa romuio
12 M1 pacTBOpa Kanwii epMaHTraHaTa ¢ MOJISIPHON KOHIEHTparuei skBuBaienTa 0,02 Momb/i.
Onpenenuts TUTP pacTBOpa KU JUXpomara.

20.  Kakoit 00beM a30THOM KHCIIOTHI C TUIOTHOCTBIO 1,5 T/Mi1 1 MaccoBoit moneit 60% Hy»KHO
B3ATh JUIsi HehTpanu3anuu 100Mia pacTBopa THAPOKCUAA HATPUSA C MOJISIPHOM KOHIEHTpaluein
SKBHBaJICHTa 1 MOJIB/JI

Kakoii 00vem 36,5%-H0r0 pacTBopa consHOi KucioTsl (p = 1,18 r/mMi) HeoOxoauMo B3ATh AJs
npurorosieHust 1000 mi 0,1M pactBopa.

21. B 200 mn pactBopa coxepxkutcsa 1,71 rBa(OH),. Berauciants MOISIpHYIO KOHIICHTPAIHIO,
MOJIIPHYIO KOHLIEHTPALIMIO SKBUBaNeHTa U pH aToro pacrsopa

22. CKOJIbKO MHJUTUJIMTPOB BOJIbI He0Oxoaumo 1006aButh K 100 mit 60%-Horo pactBopa HzPO4
(p = 1,43 r/mi1), utoObI noyunuts 40%-HbIi1 pacTBOpP.

23. Onpenenurte pH, KOHCTaHTY U CTeNeHb THAPOIN3a XjIopuaa ammonus, eciii Cnhacy) = 0,1 Moib/m,
Kraor) = 1,74%10°.

24. Cxonbko rpammoB KOH nyxHO 106aButh k 200 M1 10%-Horo ero pactBopa (p= 1,12 r/mn),
4TOOBI IPUTOTOBUTH 25%-HBIN PacTBOP.

25. KoHCTaHTa JMCCOLMALMM Aa30THCTONW KHCIOTHI paBHa S5%107. Belumciurte cremeHb
nuccormaiuu B pactBope ¢ Crnoz=0,05Moub/n

26. KaxoBa maccoBasi 0Js ITOJIyY€HHOT'O pacTBOpa, €CIM K pacTBopy mMaccoil 60r ¢ MaccoBoi
noueit 20% mpwmnu 40Mi Boab1?

27. TlnotHOoCTh 5%-T0 pacTBOpa yKCycHOU KucaoThl paBHa 0,84 r/mi. Beruncnute pH pactBopa
(Ka(CHsCOOH) = 1,8*107).

28. B Boae oobemom 200mi1 pacTBopuiM coiib Maccoit 20r. Onpenennte MacCOBYIO JIOJIO COITU
B nojiyueHHOM pactBope? IlnoTHocTh BozbI 11/Mit.

29. B 250 mn pactBopa comepxurcsi 4,6 T MypaBbUHOW KHUCIOTHL. Berumcauts pH sToro
pacTBopa u crenens aucconuanuy kuciotsl (Km(HCOOH) =1,77%107).

30. Ompenenute MacCoOBYIO JIOJIIO XJIOPUAA KAJIbIHMsI B paCTBOPE XJIOPUIA KAJBIU C MOJIIPHOM
KOHIIEHTpanuen sksuBaieHTa 1,4momns/n (p=1,12r/mi)?

31. 0,5 M pacrBopa NHsOH umeer pH=11,52. Boruncauts Kn.u o NH4sOH.

32. Ckompko TpamMMm KapOOHaTa Kamblus conepxurcs B 500 mMi pacTBopa ¢ MOJISIPHOM
KOHIeHTpanuei sxBuBanenTa 0,25momnn/n?

33. .Cmemamu 200 ma 0,5M u 300 ma 0,2M pacTBOpoB cepHOW KHCIOTHL. Bpramcnuts pH
MIOJIyYEHHOT'O pacTBOpa.



34. Ormpenenute MOJSPHYIO KOHIEHTPALMIO pacTBOpa, IOIYYEHHOTO MpPHU pPacTBOPEHUU
cynbdara HaTpus Maccoil 21,3r B Boge maccoit 150r, ecnu MIOTHOCTH MOJYYEHHOTO pacTBOpa
1,12r/mn?

35. Maccosas gonst NH4OH B pactBope paBna 1,75% (p = 1 r/mn). Beraucnuts pH pactBopa u
o NHsOH (Ka(NH4OH) = 1,8*107).

36. PaccumraiiTe MOJSPHYIO KOHLIEHTPAIMIO PACTBOPEHHOT'O BEIIECTBA , €CJIH KOJIMYECTBO
BemectBa 0,06 Moiib, Macca pacTBopa 5251 u tIoTHOCTH 11141/7?

37. Beraucnuts pH 0,5%-H0r0 pactBopa H2SO4 (p= 1 r/Mmn).

38. Kaxas macca xyopuja kanus MOTpeOyeTcsl IJisi NMPUTOTOBJICHHS PACTBOpA ATOW COJHU
o0BpemoM 300MI1 ¢ MOJIIpHOM KOHLIEHTpaluen sxBuBasieHTa 0,15mons/n?

39. BbumcaruTe HOHHYIO CHITY pacTBOpa U akTUBHOCTH HOHOB B 0,05M pactBope AGNO3

40. Ompenenute pH, KOHCTaHTY | CTENIEHb THAPOH3a Xyopuaa aMmoHust, ecii CvHacyy = 0,1 Morw/m,
Kraor) = 1,74%10°,

41. BpluMcauTe MOHHYIO CHJIy M akTUBHOCTH MOHOB B 0,1% pactBope BaCl: (mimoTHOCTB
pacTBopa paBHa 1,2r/mi)

42. Ckonbko ma pactBopa KOH ¢ maccoBoii goneii 25,1% (p=1,231/mi1) He0OXOAUMO B3SITh IS
pUroToBjaeHus 250 M1 ero pacTBopa ¢ MOJISIPHOM KOHIeHTparuei s3xkBuBasienTa 0,0 1moub/n?
43. TlnotHocts 0,2%-HoTrO0 pactBopa KOH paBna 1,0 r/mi1. Berauciute pH pacTopa.

44. Cxompko M 96% pactBopa cepHOMl KuCHOTHI (p=1,84r/mMa) HYKHO B3STH AN
npurotoBieHus 11 0,25Moms/1 pacTBOpa?

45, Beuucmare pH 0,1 M pacTBopa CONSIHOM KMCIIOTBI € Y4€TOM, uTo Kod(uiment akrupaoctu (H')
=09

46. IlnoTtHOCTH pacTBOpa C MaccoBoil noneil cepHoil kucnotrel 34% paBHa 1,25 I/MIL
PaccuuTaiiTe MOJSpHYIO U MOJISIPHYIO KOHIICHTPAIMIO SKBUBAJIEHTA 3TOTO PacTBOpa?

47. Boruucnuts pH u cTenens quccounanuy MypaBbuHOM KUCIOTH B pacTBope ¢ ®(HCOOH) =
0,92% (p=1 r/mn).
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