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1. IlosicHUTEIBLHASA 3aIMCKA

Pabouas nmporpamma JUCIUILUIMHBI COCTaBJIEHA HA OCHOBE y4eOHOIO IUIaHa CHEeLHATbHOCTU
33.05.01 ®apmarus, o npopuito Opearuzayus u 6edeHue Gapmayesmuyeckol 0esmerbHOCmu 6
cghepe obpawenus nexapcmeennvix cpedocms, 2021 roma Hayama moAaroToBku. llpu peanusanuu
00pa30BaTeNbHON MPOTrPaMMbl YHUBEPCUTET BIPABE MIPUMEHSITH TUCTAHIIMOHHBIE 00pa30BaTEIIbHBIE
TEXHOJIOTHH.

2. TIEPEYEHb IIVIAHUPYEMbBIX PE3VYJIBTATOB OBYYEHUA 11O

JAAUCHOUIIVIMHE, no
Koow
B pe3ynemame uzyuenus oucyuniunot «Qu3uueckan u KOa10UOHAA XUMU) Bopmupyemix
CHYOeHm 0071)CeH 001a0amy C1e0yIOUUMU KOMNEMEHYUAMU: PMUPY N
KoMnemeHyuil
Oomenpodeccuonanbubie komnerenuuu (OIIK):
CriocoOHOCTB UCTIONB30BaTh OCHOBHBIE OMOJIOTUYECKHE, PU3UKO- OIIK-1

XUMHNYCCKHEC, XUMHNYCCKHUC, MATCMATHYCCKUEC MCTObI JJI41 pa3pa60TKH,
HCCIICIOBAHUMN U 9KCHCPTU3LI JICKAPCTBCHHBIX CPEACTB, NU3IrOTOBJICHUA
JICKApCTBCHHLIX IIPCIIaApPaTOB

NHaukaTopbl J0CTHXKEHUsT KOMIIeTeHIUit

Haumenosanue uHOuUKamopa 00CmuiiceHus
odowenpogheccuonanvHoil

Koo u naumenoesanue
oowenpogpeccuonanvHoil

Komnemenyuu Komnemenyuu

OIIK- 1 OIIK-1.1 3naHme OCHOBHBIX OMOJOTMYECKHX, (HUZHUKO-
CrnocobHOCTh HCIIOJIb30BaTh | XUMUUYECKUX, XHMHUYECKHX, MAaTEMATHYECKUX METOJOB s
OCHOBHBIE Ouosorudeckue, | pa3paboTKu, HCCIEAOBAHUM W AKCHEPTU3bl JIEKApCTBEHHBIX
(bU3NKO-XUMHYECKHE, CPEICTB, U3TOTOBJICHUS JIEKAPCTBEHHBIX IIPENapaToB
xumudeckne, marematmdeckue | OIIK-1.2 VYmeHue TpPUMEHATH OCHOBHBIE OHOJIOTHUYECKHE,
METOABl AN pa3paboOTKH, | PU3UKO-XUMHUUYECKHE, XHMHUYECKHE, MaTeMaTHYeCKHe MeETOblI
UCCIIEIOBAaHUM UM SKCIEPTHU3bl | U1 pa3pabOTKU, MCCIEAOBAaHUN M SKCIEPTU3bI JEKapCTBEHHBIX
JIEKApCTBEHHBIX CPEICTB, | CPEICTB, U3TOTOBICHUS JICKAPCTBEHHBIX IIPENapaToOB

HU3TOTOBJICHUA JICKAPCTBCHHBIX

OIIK-1.3 Buaanenue OCHOBHBIMH OHOJIOTHUECKUMH, (HHU3HUKO-

XMMUYECKMMHU, XUMUUECKUMH, MAaTEMaTHYECKUMHU METOJIaMH IS
pa3pabOTKH, HCCIEAOBAaHUW U AKCHEPTU3bl JIEKApPCTBEHHBIX
CPEJICTB, M3TOTOBJICHNUS JIEKAPCTBEHHBIX IPENApaTOB

IpernapaToB

3. MECTO JUCHUIIJIMHBI OBPA3OBATEJIBHOM
IMPOI'PAMMBI

HMucuummuaa b1.0.04.03 «®wusuyeckas MW KOUIOWOHAS XHUMHUS» BXOAUT B biok 1.
Jucuuruimeel (oOs3arenbHas 4acth), b1.0.04 Moayns 4 Xumus OCHOBHOH 0Opa3oBaTelbHOU
nporpammel cienaibHocTr 33.05.01 dapmanus.

[TporpammMa Kypca npeanosaracT Haauuue y CTy/I€HTOB 3HaHUHU MO AucHMIIMHAM: «O01as
Y HeopraHuyeckas XxuMus», «duszukay, «Marematukay, «buonorus», «boranukay.

JIMCUMTUIMHBL, U1 U3Yy4eHHs] KOTOPBIX HEOOXOJMMBI 3HAHMS JAHHOIO Kypca — 3TO
«Oprannueckass xumus», «buonoruueckas xumus», «Metonpl GapMakoNeHHOTO aHaIHU3a,
«DapmarieBTuyeckas XuMus», «Dapmakoraosus», «OOmas QapmaleBTUYecKass TEXHOJIOTHUS,
«YacTtHas apmaneBTHUecKas TeXHOJOrus», «Tokcukonoruueckass xumus», «lIpousBoacTBeHHas
NpPaKTUKA: TMpaKTHKa 10 (apMaleBTUYECKONH TexHOJIorumn», «lIpou3BOACTBEHHAs MpaKTUKA:
IIPAKTHUKA [0 KOHTPOJIIO KauyecTBA JIEKAPCTBEHHBIX CPEACTBY.

B CTPYKTYPE




4. CTPYKTYPA U COAEP KAHUE JUCHHUIIJINHBI
Ounas popma 0OydeHHS
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1. Tema 1. Beegenne. OCHOBEI 2 48 6 18 - 24
XUMHYECKOH
TEPMOIMHAMUKHU
2. Tema 2 Xumuueckast 2 24 4 8 - 12 5
KWHETHKA U KaTajanu3 §
3. Tema 3. PacTBopsI 2 28 4 10 - 14 | 5
4 Tewma 4. DnekTpoxumust 2 28 4 10 - 14
5 Tewma 5. JlucniepcHbie 2 52 8 18 - 26
CHCTEMBI
Hroro 216 26 64 - 90 36

Couepma}me AUCHUIIIMHBI, CTPYKTYPHUPOBAHHO€ 110 TEMaM

Ounas popma oOyueHus
Jlexknun

Tema 1. Beeoenue. Ocnogvl xumuueckoi mepmoouHaAMuKu

Cooeporcanue: Tlpenmer u coaepkanue pusudeckoit xumun. Mecto GU3NIECKON XUMHUU B
ecrecTBO3HaHMU. Du3nueckas XUMHUs KaKk TeopeTudeckas ocHOoBa Xxumuu. KomnonmHas xumus u ee
CBsI3b C u3nyecKor xuMuen. Pazsutre ¢pusnueckoil U KOIOWIHON XMMUM Kak Hayku. Bkian B pas-
BUTHE HAyKU PYCCKUX U coBeTCKMX ydeHbIX: M. B. Jlomonocosa, H. U. bekerosa, . U.
MenneneeBa, A. M. bytneposa, /I. I1. Konosanosa, H. C. Kypnakosa, 1. A. Kabnykosa, B. 1.
Kucrtakosckoro, H. H. Cemenosa, A. H. ®pymkuna, I1. A. Pebunnepa. Ponap ¢usznueckoit u
KOJUIOMJHOM XUMHM B XHMHYECKOM INPOMBIIUIEHHOCTH M Ouojoruu. 3HaueHue (QU3NYEecKOr Hu
KOJUIOW/IHOM XMMMHU B TIOATOTOBKE YUHUTENs XUMUM U Ouosioruu. Ponb ¢u3nueckoil M KOJIOUTHOM
XUMHHU B (POPMUPOBAHUU MATEPUATNCTUYECKOIO MUPOBO33PEHHUS Y CTYJCHTOB

Hcrtopuueckas cnpaska. [IpenMer xuMnuyecko TepMOAMHAMUKH. Poslb TepMOOMHAMKKHU B
M3Y4YE€HUU XUMUYECKHX MPOIECCOB.

OCHOBHBIE TIOHATHS: «TEJIO», «CHCTEMA», «COCTOSIHHE», «MIpoueccy. PopMbl CyHIECTBOBaHMS
Marepun. @opmel sHEprun. PopMyita DUHINTENHHA.

VYpaBHeHHEe cocTosiHUA uaeanbHoro raza MenaeneeBa — Kianeiipona. CMech ra3oB. 3akoH
JlaneToHa. OCHOBHOE ypaBHEHHE KUHETHYECKON TEOPUH Ia30B.

Ternora u pabdota. Tepmudeckue paBHoBecHs. TerIoeMKOCTh HCTUHHAS U cpenHss. Teopus
TEIUIOEMKOCTH Ta30B M TBepAbIX BemiecTB. Uucno cremeHeil cBoOojbl. MoibHas TEMJIOEMKOCTb
UEaTbHOTO ra3a IMpU MOCTOSIHHOM JaBiieHnu. Pabota pacumpeHus HeanbHOroO rasa. 3aBUCHMOCTb
TEIJIOEMKOCTH OT TeMIEepPaTypBhl.

Ilepsviii 3axkon mepmoounamuxu. IloHsTHe o0 BHYTpeHHeH »sHepruu. Ilpoueccel mpH
MIOCTOSSHHOM 00BbEMe U IMOCTOSHHOM JaBJICHUH. DHTalbIMA. MareMaTHyeckoe BbIpakeHHE TEepPBOro
3aKoHa TepMoauHaMuKHU. IIporeccsl mpu MOCTOSHHOW Temmeparype. AnunabaTHbIM Tmpolecc.
YacTHble cilydan ypaBHEHMs IE€pBOro 3akoHa. Pa0ora mporeccoB: M300apHOro, H30XOPHOTO,
M30TePMUYECKOTr0, aauadaTHoro. CTaHJapTHBIC YCIOBHS B TEPMOJMHAMUKE.

Tpunoowcenue nepsoco 3axkona mepmoouHamuku K xumuu. Terora peakuuu. IloHsTue o
terioBoM dddekre. TepmMoanHaMuUeckue W TepMOXMMHUECKHe o0o3HaueHus. 3akoH ['ecca u
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BBITEKAIOIIME M3 HETO CIEACTBUSA. TepMOXMMHUYECKUE YpaBHEHMs. OHTANbIUS (Ha30BBIX IpeBpa-
LIEHUH, 00pa3oBaHUs, CropaHus, PACTBOPEHHUS. OHTaIbIMIHBIE auarpammMbl. Pacuer sHTanbIuu
XVUMHMYECKUX PpEaKLWi, SHEPruM CBS3H, KPUCTAUIMYECKOM PEIUETKH, TUApaTalvy, WOHU3ALUU.
3aBUCHMOCTb TEIIOBOTO 3¢ (eKTa (FHTANBIINM) PEAKLUH OT TEMIIEPATYPBbI.

Bmopoii 3akon mepmoounamuxu. Inmponus. llpouiecchl paBHOBECHbIE U HEPAaBHOBECHBIE.
ITonsitue 06 oOpaTUMBIX M HeoOpaTHMBIX mporeccax. OOpaTuMoe M30TEPMUYECKOE pPACHIMPEHHE
raza. MaxkcumanbHass paborta. IIpeackazaHue BO3MOXHOCTM M HAIPaBIEHHOCTH IIpOLECCa.
dopmynupoBKH BTOporo 3akoHa TtepmomuHamuku (Kmaysuyca m Tomcona). Iluxn Kapuo u
MaKCUMAIIbHBIN KO3()(HUIMEHT TOJIE3HOTO JEHCTBUAL.

OHTponusi M BepoATHOCTb. (CTaTUCTHYECKass WHTEPIpPETAlUs DSHTPONUHU. Y paBHEHUE
Bonpivmana. V3MeHeHue SHTpOIMM B OOpaTUMBIX M HEOOpaTHMBIX Iporeccax. MaTeMaTHuecKoe
BBIPAYKEHUE BTOPOT'0 3aKOHA TEPMOJANHAMUKH.

IIpumeHeHne BTOPOrO 3aKOHAa TEPMOAMHAMUKM K H30JMpPOBAaHHOM cucreMe. Kpuruka
UACUINCTUYECKOM TEOPUM «TEIUIOBOM CMEPTH BCEJICHHOW» M WICATMCTUYECKONM KOHLENIMU O
HETIOJYMHEHUN OUOJIOTUIECKHX 00BEKTOB BTOPOMY 3aKOHY TEPMOJMHAMHUKU. AOCOITIOTHAS SHTPOIIHS.
V3mMeHeHue SHTPONMU IIPU HW3MEHEHMM O0beMa CHCTEMbl M TEMIIEpaTyphl, 4Mcia YacTHL, IpU
(ha30BBIX MMPEBPAIICHUSX.

TepMmoguHamMuyeckne TMoTeHIManbl [mb06ca u I'enbmrosnbma.  YpaBHenue [ubbca —
I'enpmronbua. @usznueckuii cMpich noteHuuanos ['n6oca u I'ensmronbua. CTaHaapTHbIE 3HAYEHUS
TEPMOJUHAMHYECKHUX BEJIMYUH. Y CIIOBUS CaMOIPOU3BOJIBHOIO IPOTEKAHUsI IIPOLIECCOB U TOCTHIKEHUS
paBHOBecHsl. 3aBUCMMOCTh NoTeHIMana ['mbbca oT TemmepaTypbl M JAaBiieHUs. MakcumanbHas
paboTa nporecca 1 XMMHYECKOE CPOJICTBO.

TepmMonHaMUKa XUMHYECKOTO PABHOBECHSI.

Tema 2. Xumuueckas KUHEMUKA U Kamasius.

Cooepircanue: 3akoHbl XMMUYECKON KMHETHKH. OOIIME MOHATUS U ONpPeAeTIeHNs, CKOPOCTh
XUMHUYECKON peakuMHu. 3aKoH ACWCTBYIOUIMX MacC M TNPHUHLHUI HE3aBUCUMOCTH MPOTEKAHUS
peakuui.

KuHeTnka XuMu4eckux peakuuid B 3aKpbIThIX cucTeMax. OIHOCTOPOHHUE PEAKIIUH TIEPBOTO
nopsaka. OIHOCTOPOHHUE pEaKLUU BTOPOro Mopsaka. MeTonbl OnpeleseHns NOpsaKa peaklHi.
JIByCTOpOHHME peakuuu IEepBOTrO IOpsAKa. [IByCTOpOHHME peakuuu BTOpPOrO IOpPSAKa.
[TapajutenpHbIe OHOCTOPOHHUE peakUU. MeTox KBa3UCTallMOHAPHBIX KOHLIEHTPALUH.

KuneTtnka peakinii B OTKPBITBIX CUCTEMAX.

Teopus 21EMEHTAPHOr0 aKTa XMMHYECKOIO B3aUMOAECUCTBHS. DJIEMEHTAPHBIM XUMUYECKUN
aKT. Teopus AKTUBHBIX COYyZapeHHUil. Teopus aKTUBUPOBAHHOI'O KOMILIEKCA.
[IpedKCIIOHEHIIMABHBI  MHOXKHUTEIb B YPAaBHEHMM AppeHHyca II0 TEOPHHM IEPEXOJHOIO
COCTOSIHMSI. DHEPTUsl AKTUBALMA XUMUYECKHAX PEAKIIUN.

LlenHble U GOTOXUMHUECKUE PEAKIIHH.

[IpyHIMIIBI  KAaTaJTUTUYECKOTO  JEHCTBHSL. OCHOBHBIE TIOHATUS W  OIpPEACIICHHUS.
OCOOCHHOCTH KHWHETHKHM KATAIUTHYECKUX peaKkIuid. ODHeprus aKTUBALMM KaTaIUTHYECKUX
peakuuil. BzanmosenicTBre peareHToB ¢ KaTaIM3aTOPOM M IPUHIMIIBI KATAJIUTHYECKOTO IEUCTBUS.

['omorenHslil katanu3. Kuca0THO-OCHOBHOW KaTanu3. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIN
karann3. @epMeHTAaTUBHBIN KaTanu3. ABTOKaTallu3, MHrHOUpoBaHue. [I[puMeHeHne U nNepcreKTUBBI
pa3BUTHUS TOMOTE€HHOT'O KaTaau3a.

I'ereporennsiii  katann3. CTpyKTypa TIOBEPXHOCTH TI'E€TEPOTE€HHBIX  KaTaJM3aTOPOB.
AncopOust Kak CTajusi TeTepOreHHO-KaTaIUTUYECKUX peakiuii. MexaHu3M TeTeporeHHO-
KaTAINTHYECKUX peaknuil. [[puMeHeHne rereporeHHoro Karanusa.

Tema 3. Pacmeopul

Cooepcanue: KonnuraTuBHble cBOWcTBa pacTBOpoB. [uddysus, ocMoc, 0CMOTHUECKOE
nasieHre. OCMOJSIPHOCTh M OCMOJISUIBHOCTh. ['mmep-, TMmno- M HM30TOHHYECKHE pacTBOPHI B
KHU3HENEATSIPHOCTH YeJOBEKa, B MeIuIMHe W ¢apMmanuu. JlaBjieHHWe HACHIIIEHHOTO Tapa Haj
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pactBopoM. IloBblllleHHME TeMIlepaTypbl KHUIEHUS U TOHIKEHHE TEeMIepaTypbl 3amep3aHus
pactBopoB. 3akoHbl Payns. DOO0ynuo- M KpuUOMETpHUYecKHe MeToAbl aHanmuza. OmnpeneneHue
MOJICKYJISIPHOM Macchl M HW30TOHHYECKOrOo KO3(DPUIMEHTa SIEKTPONHTa S0YUIMOCKOTHYSCKUM
MeToA0M. PacTBopuMOCTh ra3oB B KUAKOCTAX. 3akoH ['enpu. YpaBHenune CeueHoBa.

Teopust snekrponutuueckoir nucconumanuu C. AppenHuyca. 3akoH  pa3BeACHUS
OcTtBasib/1a. AKTUBHOCTh U KOX((GUUIMEHThl AKTUBHOCTH 3JEKTPOIUTOB. MoHHas cuia (HMOHHAs
KpernocTh) pactBopa. Teopusi CHIBHBIX IEKTPOUTOB Jlebas u XroKKkems (CTaTUCTHUYECKas TCOPHS
pPacTBOPOB CHJIBHBIX AJIEKTpoJuTOB). CKOPOCTh ABMKEHHS MOHOB B pacTtBope. Umcna mepeHoca
MOHOB. YJelbHas 3JEKTPOIPOBOAHOCTh (yIelbHasl 3JIEKTpUYecKass IPOBOAMMOCTH)PAaCTBOPOB
ANEKTPOIIUTOB. DKBUBAJICHTHAS U MOJISIPHAS 3JIEKTPONPOBOTHOCTD (JEKTPHUECKASIIIPOBOIUMOCTD)
pPacTBOPOB JJIEKTPOJIUTOB. 3aKOH HE3aBUCUMOTO JBrkeHHss MOHOB Komnbpayma. [Ipumenenue
TEOPUHU CUIIBHBIX AJIEKTPOJIUTOB JJIsl OOBSICHEHHUS] OCOOEHHOCTH 3JIEKTPOIIPOBOJHOCTH PACTBOPOB.

Tema 4. Inexmpoxumus.

Cooeporcanue: OCHOBHBIC OHATHS. MeXaHU3M BO3ZHUKHOBEHUS JIEKTPOIHOTO MOTEHIHAA.
JIBoiiHOM snekTpudeckuil cioi. 3aBucuMocTh DJIC rajabBaHMYECKOro 3JIEMEHTa OT aKTHUBHOCTEU
peareHToB. YpaBHeHue HepHcra.

Knaccudukanus oOpaTuMbIX JIEKTpOIOB. YpaBHeHuss HepHcTa i mNOTEHUMANOB
3JIEKTPOJIOB TIEPBOTO, BTOPOTO POJA, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX U MEMOpPAHHBIX (MOH —
CEJIEKTUBHBIX)  OJIEKTPOAOB. XHUMHUYECKHME TailbBaHWdeckue 1enu. KoHIEeHTpalroOHHbIE
rampBaHnyeckue 1nenu. Juddy3uonneii moreHnuan. OnpenenieHHe  TEPMOTUHAMHYCCKHX
XapaKTEPUCTUK U KOHCTAHT PAaBHOBECUs peakUuii Ha ocHOBaHUM u3MepeHuid J/IC raapBaHMUECKUX
uerneid. Ilpumenenne wusmepenuit OJIC ragpbBaHMUYECKMX DJIEMEHTOB ISl OINpEAeNeHUs
KOHIIeHTpauui pactBopoB. [loTeHrmomerpus (mpsMas MOTEHIIMOMETPHS, MOTEHIIMOMETPUIECKOE
tutpoBanue). 3mepenue 3/1C raapBaHUYECKUX AJIEMEHTOB.

XUMHUYECKUE HCTOYHMKM TOKA. TOIUIMBHBIE 3JIEMEHTHI. DJIEKTPOXUMHYECKash KOppO3us
MeTaJuI0B. MeTo/bI 3aIUThl OT KOPPO3UH.

Tema 5. /lucnepcuwvie cucmemoi.

Cooepircanue: 110BEpXHOCTHBIE SIBICHUS Ha TPaHMIE >KUIKOCTb — Ta3 U JKUIKOCTh —
xuakoctb. [loBepxHocTHast 3Heprus. [loBepxHOCTHOE HaTsDKEHHE. AJCOpPOLMS HA MOBEPXHOCTU
pasznena pactBop—ra3. YpaBHeHue ['m66ca. M3orepma aacop6uum JIsurmiopa. IToBepxHocTHO-
aKTUBHBIE BEILIECTBA.

AncopO1ust ra30B U MapoB Ha TBEPJBIX Tesax. AJICOPOECHTHI: aKTUBUPOBAHHBIE YIJIU, T'elly,
neonutel. M3otepmbl ancopbuun. YpasHenue @peitnnnuxa — benekepa. IlonmumonekymsipHas
azcopOuus. 3aBUCUMOCTh aJCcOpOLMU OT TeMIepaTypbl U CBOWCTB ajacopOeHTa U aJcopOTuBa.
[Ipupona agcopOLUHUOHHBIX cuil. XeMOCOpPOIHsI.

[ToBepXHOCTHBIE SBIEHHUS HA TPAaHMIE TBEPAOE BEIIECTBO — KUAKOCTH. (CMaduBaHHE.
Kanunnsipueie siBneHus (KanwuisipHOE MOJHATHE KUIKOCTH, KallWJUIApHAs KOHIEHCAIH).

AncopOuust Ha TBEpABIX Telax U3 pacTBOpoB. MoHooOMeHHas ancopOuus. MOHUTHI U; UX
npuMeHeHne. Metosl u3MepeHust aacopouu. AAcopOLMoHHas XpoMaTorpadusi.

XapakTepuCcTUKa U CBOIMCTBA KOJUIOMAHO-TUCTIEPCHBIX cucTeM. Kiaccudukanus no crenenu
JUCIIEPCHOCTH W MO arperaTHbIM COCTOSHUSAM. JInopoOHble MHMKPOreTepOreHHbIE CUCTEMBI U
TMO(pUIbHbIE TOMOTEHHbIE PACTBOPHI BBICOKOMOJIEKYISAPHBIX BellecTB. KoutonaHo-IucnepcHble
CUCTEMBI B IPUPOJIE U TEXHUKE.

OnTuyeckre U KWHETHYECKHE CBOMCTBA KOJUIOMAHBIX cucTeM. D dexT Dapanes—Tunaans.
BbpoynoBckoe aBuxxenune. CeMMeHTalus U CEAUMEHTAlMOHHOE PABHOBECHE.

DJeKTpUYecKrue CBOMCTBA KOJUIOMAHBIX CUCTEM. DJIEKTPHUECKUE SBICHUS: IEKTpodopes,
BJIEKTPOOCMOC. DJIEKTPOKMHETHUUECKUM ToTeHuHal. CTpoeHue KOUIOMAHBIX 4acTtull. I[IpaBuio
Qasaca n Coanu JOCTPONKH KPUCTAIIIMYECKON PELIETKU.

Metonpl  moslydeHUs ~ KOJUIOMIHBIX  PAacTBOPOB:  JUCIEPIMPOBAaHUE, KOHICHCALHA,
MenTU3aLusl.
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YcroitunBocTh W Koaryismus Juo(oOHBIX 3oneil. Kunernueckas u  arperatuBHas
ycTonunBocTh. Koarymsuus mon aedcTBUEM 3aeKTpoduToB. [lopor koarymsuuu. Kputnueckuid
noreHuuan. Ilpasuno, 3Haunoctu. Koarynsuusi cMecplo 3J€KTPOIUTOB. SIBIEHMSI CUHEpru3sMa u
aHTOroHM3Ma. B3auMHas Koaryiasuus KOJUIOMJIHBIX pacTBOPOB. SIBIEHME IPUBBIKAHUA.
Ilepesapsinka 3osei. Kunerrka koaryinsuuu. Teopus KoaryJisiiuu.

PactBopel BeIcOKOMOIEKYIIsIpHBIX coenuHennid (PBMC). O6mras xapakrepuctuka PBMC.
Tepmonunamuyeckasi ycroitunBocth PBMC. benkm kak ampoTepHbIE BBICOKOMOJICKYISPHBIE
anekTponuthl. Bnusuue pH Ha cBoiicTBa pacTBOpoB OenkoB. M30371eKTpUyecKoe COCTOSIHHE.
Jlenatypauus, BbICaJMBaHHe, KoarepBaius. Jlmorpomusle psael. 3amuTa ruapo(OOHBIX 3051ei
BMC. IIpumeHeHnue sSBICHUS 3aIUThI.

Bsi3kocTh  KOMIOMIHBIX pPAcTBOpPOB (HOpMaibHas M aHoManbHast). IlpuBeneHHas u
XapaKTEPUCTUYHASI BSI3KOCTh. BUCKO3UMETPUYECKUI METOJ ONPEEICHUS] MOJEKYJSIPHOW MaccChl
IIOJINMEPOB.

Crynuu (remu). Kiaccudukammss reneit. Teopusi crpoeHus. Meronbl MONyYeHUS.
XKenarunupoBanue. DaxkTophl, BIMSIOMIME Ha Ipolecc KenaTuHUpoBaHus. HaOyxaHue renen.
dakTopsl, BAUSAIONIME Ha HaOyxaHue. SIBnenue HaOyxaHus B mpupoae. Tukcorponusi. Cunepesuc.
Huddy3us, B cryaasx. Peakuy B CTyIHSX.

Omynbcun U meHbl. Knaccudukanus sMmynbcuid M SMynsratopoB. JKuakue U TBep/bie
smynbratopel. OOparmienue ¢a3. Teopus smynbrupoBanus. [lensl. KpaTHOCTh U Bpemsi )KU3HU TICH.
[Tenoo6pa3oarenu. Teopus neHoodpa3oBanus. MoromIKe BEIIECTBA U TEOPHs MOIOIIETO ACHCTBHUS.
[lennas daoramms.

Aspozonu. O6mas xapaktepuctuka. Tymanel. J[pIMbI M MbUIb. MeTOABl MOJTYYCHHS U
paspymeHust asposonieil. [IpoGmembl 3ammTel  aTMOChEpbl  OT 3arpsi3HEHHS  a3PO30JIIMHL
KonnounHo-aucnepcHble CUCTEMBI IOYBBI.

JlabopaTopHble 3aHATHS

Tema 1 Bseoenue. Ocrogvl xumuueckou mepmoouHamuKku
JlabopaTopuasi pa6ora Ne 1, 2 «PacueTsl 110 TEPMOXUMHUYECKIM YPaBHCHUSIM » (44.)
Cooeporcanue:

1. BBISICHUTD pOJIb TEPMOXUMHUYECKHX YPAaBHEHHHA W MX OTIMYHE OT CTEXHOMETPUUYECKHX
YPaBHEHHUH.

2. OOBSACHUTH CYTh MOHATUH: TEIUIOTa 00PAa30BaHMSI COCAMHEHUM, Pa3I0KEeHUs COeTMHEHUN
, TUApaTallud, HEUTpaIu3alMd, PACTBOPEHMS, pa3pylIEHUs KPHUCTAIMUECKOW pEIIeTKH Kak
OCHOBHBIX IIOKa3aTeJsiel AJis pacyeTa TeIIoBbIX 3 (EKTOB peakiuil.

3. IloHumarp paznuuue B Ipoleccax, MPU KOTOPBIX MPOTEKAIOT PEAKIHUU U CYIIHOCTb
3aKOHOB T€PMOJINHAMHUKH.

4. Tloka3aTb METOABI pacyeTa TeIJIOBBIX A(PPEKTOB XUMUYECKUX PEAKIMHA pa3TUUYHBIMU
crocobamu.

5. PackpbITh coliepaHue TaKOTO MOHATHUS, KaK TEIUIOBOM 3(PPEeKT XUMUUECKON peakuuu, U
OOBSICHUTH €T0 OTIMYUE OT MOHSTHS SHTANIBITHS.

OCHOBHBIE TEPMUHBI 1 TIOHATHUSA

duzndeckas XUMHUS, KOJJIOUIHAS XUMUS, CUCTeMa, (a3a, TeIUIoBON 3((HEeKT XUMUYECKOW peaKIInH,
TEPMOXHUMHYECKOE YpPaBHEHHE, TEIUIOThI: OOpa30BaHUS COCIUHEHWW, pPAa3JOXKEeHHs, CTOpaHWHS,
peaKly HeUTpanu3aluu, TuApaTalii, paCTBOPEHHS, pa3pyLIEHUsI KPUCTAJUIMUECKOU PEIIETKH.

JlaGopaTopHas padora Ne3. «PacueT TernoBsx 3(h()EeKTOB peakiuii, UCIIONb3ysl CUCTEMBI
TEPMOXUMHUYECKUX YPaBHEHUH ». (24.)

Cooeporcanue:

1. BBISICHUTB POJIb CUCTEMBI TEPMOXUMHUYECKUX YPABHEHU.

3. IloHumarp paznuuue B MpoOIEccax, MPH KOTOPBIX MPOTEKAIOT PEAKIHUU U CYIIHOCTh



3aKOHOB TEPMOIUHAMHUKH.

4. TlokazaTh MeTOJBl pacueTa TEIJIOBBHIX A(P(PEKTOB XUMHUECKHUX PpEaKLUH, HCIONb3Ys
CUCTEMbI TEPMOXUMHUYECKUX YPABHECHHUII.

5. PackpbITh coepikaHue TaAKOTO MOHSTHUS, KaK TEIJI0BOU 2PPEKT XUMUUECKON peakluu, U
OOBSICHUTH €T0 OTJINYUE OT MOHSATHUS DHTAIBITHS.

OCHOBHBIE TEPMUWHBI U ITIOHATUA
Cucrema TEpMOXUMUYECKUX YPABHEHUN, TEPMOXUMHUYECKOE YPABHEHHUE PEAKIIUH.

JlabopaTopHas padora Ne4. «Pacuer sHTANBINM peaKIuil 110 SHTAIBIINN 00pa30BaHKS PETEHTOBY.
(24.)

Cooepicanue:

1. O6wsacHUTS cyTh 3aK0Ha ['ecca.

2. BoisicHuTh ¥ pazobpath crneAcTBUs U3 3akoHa ['ecca.

4. Tloka3zaTb METOJBI pacyeTa SHTAJIBIIUA XUMUYECKON PEAKIMU, UCTIOJIb3Ys CIEACTBUS U3
3akoHa ['ecca.

5. OxapakTepu3oBaTh MPOIECCHl M30XOPHBINA U U300apHBIN.

6. PackpbIThb coaep)kaHue TOHSITHS JHTAIBIUS XUMHYECKOHW peakiuu, U OOBSICHUTH
OTJINYUE TEPMOXUMUYECKOTO YPAaBHEHUS OT TEPMOJAMHAMUYECKOTO YPABHEHHUS .

OCHOBHBIE TEPMUWHbBI U TIOHATUA
3akoH [I'ecca, sHTanpnus, H30XOPHBIM M H300apHBIA HPOLECCHl, TEPMOXUMHUECKOE u
TEPMOJIUHAMUYECKOE YPABHEHHUS.

JlabopaTopHas padora NeS5. «Pacuet >HTponuu peakiuii B CTAHJAPTHBIX YCIOBUAX ». (24.)
Cooeporcanue:
1. OOBSICHUTD CYTh BTOPOTO 3aKOHA TEPMOJAMHAMUKHA U HEOOXOAMMOCTh €r0 YCTaHOBJICHUS.
2. BeIsICHUTB 1 pa300paTh Pojb SHTPONUHU HAa HAIIPABIEHHOCTh XUMUYECKOH peaKIHu.
4. IToka3aTh METO/IbI pacueTa SHTPONUHN XMMHUECKON peakuu, UCIoIb3ysl 1 ciencTBue U3
3akoHa ['ecca.
5. PackpbITh cojiep;kaHue TMOHSATHUS SHTPOINHUS Kak Mepa Oecropsiika B CUCTEME.
6. lath pOpMyJIUPOBKH BTOPOTO 3aKOHA TEPMOIUHAMUKH.

OCHOBHBIE TEPMHWHbBI 1 TIOHATHUA
DopMyIMPOBKH BTOPOTO 3aKOHA TEPMOANHAMMKH, SHTPOIUS, HAPABIEHHOCTh XUMUYECKUX
ITPOLIECCOB.

JlabopaTopnasi pabora Ne6. «Pacuetsl sHeprun [ u60ca, snepruu I'enbMronbpiia, MaKCUMaIbHOM
paboTe»(24.)

Cooeporcanue:

1. OOBACHUTH CYTb TpPETbETO 3aKOHA TEPMOAMHAMHUKU U HEOOXOJUMOCTh  €Tro
YCTaHOBJICHHSI.

2.PackpbITh conaep)kaHHE TOHATUN H300apHO-M30TEPMUYECKOrO0 TMOTEHIMana (SHeprus
I'n66ca) 1 N30XOPHO-U30TEPMUUYECKOT0 MOTeHIHaANa (3Heprus ['enpmronbua).

2. BeisicHuth U pazobpate  ponb sHepruu [mb0ca u  sHeprum [enpmronpua Ha
HAIPaBJIEHHOCTh XUMUYECKON PEAKIINH.

4. Tloka3zatb MeTOABI pacyeTa SHepruu [mbOca B CTaHZAPTHBIX W B OTJIWYHBIX OT
CTaH/IapPTHBIX YCIIOBUSX.

5. lath GOpMYIMPOBKY TPETHETO 3aKOHA TEPMOIUHAMHUKHU.

6. PackpbITh BIUSHHE SHTATBIUIHOTO M SHTPONUHHOTO (DaKTOPOB HAa HANpPABICHHOCTh
XMMHYECKON peaKIIuu.



OCHOBHBIE TEPMUHbBI U ITOHATHUSA
DopMyIHpPOBKA TPETHETO 3aKOHA TePMOJUHAMUKH, 3Heprus ['nb06ca, sneprust ['enbmrounbia,
YpaBHEHHE HOPMAJILHOI'O CPOACTBA.

JlabopaTopHas padora Ne7. «OnpeneneHue TEIJIOTH PACTBOPEHUS COMN» (24.)

Cooepicanue:

1. I3yuuTh 3aBUCHUMOCTb TEMIIEpaTypbl OT BpPEMEHH B XOJAE€ KAJIOPUMETPUUECKUX
npoueccoB. [loctpouts rpaduku  3aBUCMMOCTEH, TpadUyecKd OMNPENeNIUTh H3MEHEHHE
TEeMIIepaTyphl.

2. OnpenenuTh MOCTOSHHYIO KAIOPUMETpa (TEII0EMKOCTh KaTOPUMETPUUYECKOM CUCTEMBI).

3. Onpenenuth yaenbHYO TEIUIOTY pAaCTBOPEHUSI HEM3BECTHOM COJIH.

4. Paccuntath OTHOCUTENBHYIO OIIMOKY OIpeNeeHHs, UCIONb3ysd TaOJW4YHbIE 3HAYCHUS
onpeesieMbIX BeIMUYUH. PaccunTaTh NMpeaebHy0 MOTPEITHOCTh METO/1a U CPABHUTDH MOJIYYCHHbBIE
3HAYEHUS.

OCHOBHBIE TEPMUHBI U IOHATHUSA
Kanopumerp, TEIIOEMKOCTh KAIOPUMETPUYECKOM CHUCTEMBI, YAEJIbHAs TEIUIOTa PacTBOPEHUS,
OTHOCHTEIbHAs OIINOKA ONpeIeTICHHUS.

JlabopaTopHas padora Ne§. «OnpeneneHue TEMI0TH HEUTPAIU3AUUU CUIBHOU KUCIOTHI
CHWJIBHBIM OCHOBaHHEM» (24.)

Cooeporcanue:

1. M3yuuTh 3aBUCHUMOCTh TEMIEpPATyphl OT BPEMEHHU B XOAC KAJIOPUMETPUUECKHUX
npoueccoB. [loctpouts rpaduku  3aBUCMMOCTEH, TpadUUYECKH OMNPENENIUTh H3MEHEHHE
TEeMIIepaTyphl.

2. Paccuurtarh MOJSIPHYIO TEIUIOTY HEUTpAIU3aLIUH.

3. PaccunTaTh OTHOCHUTENBbHYIO OIIMOKY OINpEAeTICHUsI W TPEAETbHYI0 TMOTPEIIHOCTh
METO0/1a; CPAaBHUTH MOJYYCHHbIEC BETUUNHBI.

OCHOBHBIE TEPMUWHBI U ITOHATHUA
Kanopumerp, TEmnoeMKOCTh KATOPUMETPUUECKON CUCTEMBI, MOJIIPHAs TEIJIOTA HEUTPaIU3allkH,
OTHOCHUTEJIbHAs OIINOKA ONPEeICHHS.

JlaGopaTopHas padora Ne9. «KomnokBuyM U KOHTpoJibHas paboTa» (24.)
Cooeporcanue:
1.IIpoBepka TeOpEeTUUECKUX 3HAHUN IO TEME.
2. IIpoBepka MpakTUYECKUX YMEHUN U HaBBIKOB 10 TEME.

OCHOBHBIE TEPMHWHBI U IIOHATHUA
CoOBOKYNHOCTB BCEX TEPMUHOB U MIOHATUH 1O MIPONIEHHON TEME.

Tema 2. XumMHu4ecKkass KUHETHKA M KaTaJIN3
JlaGoparopunas padora Nel0. «Xumnueckas KuHeTHKa. OCHOBHBIE TOHATHS. 3aKOH JEHCTBYIOIIUX
Macc JiJIsl CKOPOCTH peakium» (24.)



Cooeporcanue:

1.O0BACHUTh CYTb HOHATHH CKOPOCTh XHMHYECKOM peakUuu, HCTUHHAs M CpeaHss
CKOPOCTH XMMUYECKOU PEAKLIUU

2.PackpbITh cOAepKaHUE 3aKOHA JEHCTBYIOIUX MACC U TPAHULIBI €70 CIIOIb30BaHUS.

3.Iloka3arb MeTOABI pacyeTa CKOPOCTH XUMHUYECKOW pEakLUWH, U €€ 3aBUCUMOCTH OT
KOHLIEHTPALUH.

OCHOBHDBIE TEPMHWHBI U ITOHATHUA
XuMH4ecKass KWHETHKA, JIEMEHTApHAsl XUMHUUYECKAs peakusl, WCTUHHAs U CPEIHss CKOPOCTH
XMMHMYECKON PEeaKIIMK, KOHCTAHTA CKOPOCTH XUMHUYECKON PEAKIIUH.

JlaGoparopHas padora Nell. «BiusHue TeMneparypbl Ha CKOPOCTh peakium» (24.)
Cooeporcanue:
1.PackpsITh coneprxkanue npaBuiia Bant-I'odda.
2. OOBSICHUTH CYTh SHEPIUU aKTUBALlMU U YpaBHEHUsI AppeHuyca.
3. IToka3aTh MeTO/BI pacueTa CKOPOCTH PEAKIUH, U €€ 3aBUCUMOCTU OT TEMIEPATYPBHI.
4. IlokazaTb METO/Ibl pacyeTa YHEPrU AKTUBALUU.

OCHOBHDBIE TEPMUWHbBI U ITIOHATUA
TemnepatypHblit K03((HUIUEHT, SJHEPTUs AKTUBALMHU, AKTUBHBIE YaCTHIIbI.

JlabopaTtopnasi paGora Nel2. «/3yyeHue KUHETUKH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHOMN
peakuum» (24.)

Cooeporcanue:

1.M3yunuTth BIMsTHUE KOHIIEHTPAIUHU, TEMIIEPATYPHI U KaTaAIU3aTOpa Ha CKOPOCTh
OKHCIIUTEIBHO-BOCCTAHOBUTEILHON PEAKIIUU.

2. TloctpouTtsh rpadvku 3aBUCUMOCTEM BPEMEHH MPOTEKAHUSI OKHCIUTEILHO-
BOCCTAHOBUTEIBHOMN PEAKIMU OT KOHLIEHTPALIUU U TEMIIEPATYpHI.

OCHOBHBIE TEPMUHBI U ITIOHATHUSA
PeakiimonHnast cmech, 3aK0H JIEUCTBYIOMIUX Mace, mpaBuio Bant-T'odda.

JlabopaTopuas padora Nel3. «KoyutokBuyM U KOHTpOJIbHAS paboTa» (24.)
Cooeporcanue:
1.IIpoBepka TeOpeTUUECKUX 3HAHUM I10 TEME.
2. [TpoBepka NpakTUYECKUX YMEHHUI U HABBIKOB 110 TEME.

OCHOBHBIE TEPMUWHBI U ITOHATHUA
COBOKYITHOCTB BCEX TEPMHMHOB U IOHSTHI 110 TPONUJIEHHON TEME.

Tema 3. PacTtBopbl
JlaGopaTtopuas pabGora Nel4, 15. «CBoliCTBa pacTBOPOB HERJIEKTPOJIUTOB: JaBJICHHE
HACBILIEHHOTO Tapa HajJ pacTBOPOM, IMOBBILIEHUE TEMIIEPaTypbl KUIIEHUS U IOHI)KEHUE
TEMIIEPATYPHI 3aMeEP3aHUsl pacTBOPOB. 3akoHbl Payia. Ocmoc.» (44.)

Cooepircanue:

1.PackpbITh cyTh 3akoHa Payns u 3akona Bant-T'odda.

2. BBIICHUTB COAiep KaHuE MMOHITUI: TaBIICHUE TIapa paCTBOPUTENS, TEMIIEpaTypa
3aMep3aHus, TEMIEpaTypa KUIIEHUs, 0CMOC U OCMOTHYECKOE JaBIICHUE.

3. Iloka3zaTh METO/IbI pacyeTa CBOMCTB paCTBOPOB HEAJIEKTPOJIUTOB.

OCHOBHBIE TEPMHUHbI 1 TIOHATHUA
JlaByieHne napa pacTBOPUTEINS HaJ PACTBOPUTEIIEM, JaBICHUE Iapa pacTBOPUTEINS HaJ PacTBOPOM,
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TEMIIEPATyphl KHUIICHHUS M 3aMep3aHus, KPUOCKOMHYECKas W HOYIMOCKONMMYECKas IOCTOSHHAs
pacTBOPUTEIIS.

JlaGoparopHasi padora Nel6. «CBoiicTBa pacTBOPOB JIEKTPOJIMTOB: JJABJIICHUE HACKHIIIIEHHOIO Mapa
HaJl PacTBOPOM, IOBBIIICHUE TEMIIEpATypbl KHUIICHUS U TOHMKEHUE TEMIIepaTypbl 3aMep3aHus
pacTBOPOB, M30TOHUYECKHH KO3 dunineHt. 3akousl Payms. Ocmoc» (24.)

Cooeporcanue:

1.BBIAICHUTB OTIIMYME CBOICTB pACTBOPOB JIEKTPOIUTOB OT HEIJEKTPOIUTOB.

2. [lonumars pasinuure pacTBOPOB CHIIBHBIX U CIA0BIX AJIEKTPOJIUTOB.

3. [lokazaTh METO/IBI pacueTa CBOWCTB PACTBOPOB AJIEKTPOIUTOB.

OCHOBHDBIE TEPMUWHBI U ITOHATHUA
DNEeKTPOIUTHI, N30TOHUYECKUH KOA((HUIIMEHT, CTENICHb JHCCOIMALINH,

JlabopaTopHas padora Nel7. «Onpenenenue yaeabHON AIEKTPUIECKON MPOBOAUMOCTH CIA0BIX U
CHJIBHBIX AJICKTPOJIMTOB KOHYKTOMETPUYECKHM METOJI0M» (24.)

Cooeporcanue:

1.ITo3HaKOMUTBCSI €  KOHAYKTOMETPUYECKHM  METOJOM  OIpPEICICHHUS  YACIbHON
ANEKTPUICCKON ITPOBOUMOCTH.

OCHOBHBIE TEPMUWHbBI U TIOHATUA
Kongykromerp, ynenbHas 3J1€KTpUYECKas IPOBOAUMOCTD.

JlabopaTopnasi pabora Nel8. «KomnmokBuym u KOHTpOIbHAs paboTa» (24.)
Cooeporcanue:
1.IIpoBepka TeOpEeTUUECKUX 3HAHUN IO TEME.
2. [IpoBepka MpakTUYECKUX YMEHUN U HABBIKOB 110 TEME.

OCHOBHBIE TEPMUHBI U ITOHATUA
CoOBOKYITHOCTB BCEX TEPMHUHOB U TIOHATUH T10 IPONJECHHON TEME.

JlaGopaTopnas padora Nel9, 20. «DnexTposnn3 pacTBOPOB IEKTPOIUTOB C Pa3IMYHBIM TUIIOM
3IIEKTPOJIOB » (44.)

Cooeporcanue:

1. BersicHuTh CyTh 3aKk0HOB Dapajes.

2. OOBSCHUTH CYThb TMOHSATHH: 3JEKTPOJIU3, KAaTOA M aHOJ, SJIEKTPOXUMHUYECKUH psia
HaNPSDKEHUS METAIIJIOB, JIEKTPOJIN3ep, KATOHBIE U aHOIHBIE MTPOLIECCHI.

3.IToHnMaTh pa3nuume B mpoleccax EKTPOIN3a PACTBOPOB U PACILIABOB JIEKTPOIUTOB.

4.Tloka3aTh CXE€MBbI 3aIICH YPaBHEHHH 3JIEKTPOJIM3a PACTBOPOB U PACILIIaBOB AJIEKTPOJIUTOB
C Pa3JIMYHBIM THIIOM JIEKTPOJIOB.

5.IIpoBecTH NEKTPOIU3 PAaCTBOPOB JIEKTPOJIUTOB C PA3TUYHBIM THUIIOM JIEKTPOJIOB.

OCHOBHBIE TEPMHWHBI U IIOHATHUSA
DNEeKTponn3, KaToJ, aHOJ, IEKTPoJIn3ep, 3akoH Dapasies, KaTOIHbBIE U AHOIHBIE ITPOLIECCHI.

JlabopaTopHas padora Ne21. «Onpenenenue noTeHIMaNOB 31eKTpoAoB 1 DJ[C raqbBaHUYECKUX
3JIEMEHTOB » (24.)

Cooeporcanue:

1. Beisicuuth cyTh ypaBHeHHs HepHcra.

2. OOBSACHUTD CYTh TOHATHIA: SJIIEKTPOHBII MOTEHIMA, TAIbBAaHUYECKUH 31eMenT, DJ1C
raJIbBAHUYECKOTO JIEMEHTA.

3.ITornmarp pa3nuure B KaTOJHBIX M aHOAHBIX TIPOIEccax MpU padoTe TalbBaHUYECKOTO
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DJIEMEHTA.
4.Ilokazath CXEMBl 3alMCH JJICKTPOJHBIX IPOIECCOB MpH paboTe TrajabBaHUYECKOTO
DJICMCHTA.
5. OmnpeneneHre MOTCHIMAIOB AMEKTpooB U DJIC raapBaHMYECKUX 3JeMeHTOB JlaHwis-
SIxo6mu.

OCHOBHBIE TEPMUHBI U IOHATHUSA
DNeKTpOIHBIA MNOTEHLMAN, KaToJd, AaHOJA, TaJbBAaHWYECKUI OJIEMEHT, KaTOTHBIC M aHOJIHBIC
HPOLECCHI.

JlabopaTopnasi pabora Ne22. «Omnpenenenue pH pacTBOpoB NOTEHIIMOMETPUUYECKUM METOJIOM.
CaoiictBa O0y(hepHBIX pacTBOPOB » (24.)

Cooeporcanue:

1. Tlo3HaKOMHUTBCS C NOTEHLIMOMETPUUYECKHMM MeToJoM ompeneneHuss pH pactBopoB
ANEKTPOJIUTOB.

2. Omnpenenuts pH, npeanoxkeHHbIX PaCTBOPOB AIEKTPOIUTOB.

OCHOBHBIE TEPMHHBI U ITIOHATHUA
pH, karox, anox.

JlabopaTopHas padora Ne23. «KomiokBuyM 1 KOHTposIbHas paboTta» (24.)
Cooeporcanue:
1.IIpoBepka TeopeTHUECKUX 3HAHUI IO TEME.
2. [IpoBepka MpakTUYECKHX YMEHUN U HABBIKOB 110 TEME.

OCHOBHBIE TEPMUWHBI U ITOHATHUA
COBOKYIHOCTb BCEX TEPMUHOB U TIOHATUH O MPONHJIEHHON TEME.

JlabopaTopnasi pabora Ne24, 25. «CTpoeHue ¥ METOIbI MMOTYICHHS KOJUIOUIHBIX PACTBOPOBY
(44.)
Cooeporcanue:
1. BBISICHUTB CYyTh CTPOEHUS KOJUIOUAHBIX CHUCTEM.
2. OOBACHUTH CYTh MOHSATUHN: 30J1b, MUIIEIIIA, TUCTIEpCHAs (a3a, TUCIIEPCUOHHAS Cpeia
3. Ilonumars paznuuue B IMOPUIBHBIX U JIHOPOOHBIX CHCTEMAX .
4. [Toka3aTh CXEMBI 3aIUCH CTPOSHHSI KOJUTOUIHBIX YaCTHII.
5. Iloay4nTh KOJUTOUAHBIE PACTBOPHI PA3IIMYHBIMU METOAAMHU.
OCHOBHBIE TEPMHWHbBI U ITIOHATHUS
HucnepcHas (asza, JgucnepcHOHHas cpefa, MHILeIa, JAUCIEPrUpOBaHKE, KOHJACHCAIMs,
METTH3AIIHS.

JlaGoparopnass padora Ne26. «Koarymsuus 3oned snektpoiautamu. OnpeneneHue MOpOroB
koaryssauud. [lentuzanus» (24.)

Cooepicanue:

1. TlpuobOpecTr HaBBIKM HU3MEPEHHS IMOPOTOB KOATYISIHH 30J€d U Koarylupyrolen
CIIOCOOHOCTH 3JIEKTPOJIUTOB.

2.HayuuTbcs nenTu3npoBaTh OCAJIKH SJIEKTPOTUTAMH.

OCHOBHBIE TEPMUWHDBI 1 ITOHATHUA
Koarymnsuus, mopor Koaryiasiuu, JUCIEPrUpOBaHUE, KOHICHCALNS, IENTU3aLU.

JlabGoparopHas padora Ne27. «OnpeneneHue 3HaKa 3aps/ia KOJUIOMIHbBIX YacTull. Mi3mepenue
AJIEKTPOKUHETHUYECKOTO OTEHIMAIa METOIOM JIeKTpodopesar (24.)
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Cooeporcanue:

1.Hayuutbcsi ompenensiTh 3HAK 3apsga KOJUIOMTHBIX YacTUI[ METOJIaMH KaIHUIIPHOTO
aHayM3a " eKkTpodopesa.

2. Hay4uTbcst ONIpeneiaTh 3JeKTPOKHHETUYSCKHIA TTOTEHIIA METOIOM JIeKTpodopesa.

OCHOBHBIE TEPMUHbI U TIOHATHUS
OnexTpodopes, KamUUISIPHBIA aHATH3.

JlabopaTopHas padora Ne28.« ®uznueckast XUMHs TOBEPXHOCTHBIX SIBICHUNU » (24.)

Cooepicanue:

1. OnpenenuTh BIUSHHE YACITHHOW MMOBEPXHOCTH aJcOpOEHTa, MPUPOJILI ancopOeHTa,
aZicopOTUBA U PACTBOPUTEIS HA aJICOPOIUIO U3 PACTBOPOB.

2. HayuumTbhcsi KOJNHMYECTBEHHO HU3MEPSTh aJICOPOLHIO W3 PACTBOPOB Ha TBEPIbIX
ancopOeHTax.

OCHOBHBIE TEPMUHBI U ITIOHATHUA
AncopOeHT, aacopOoTHB, aacopOLus.

JlabopaTopHas padora Ne29. «Habyxanue BMC. Onpenenenune DT xenatuna nmo HaOyXaHHIo.
Konnmounanas 3anura» (24.)

Cooeporcanue:

1. IlpuoOpectd HaBBIKM SKCIEPUMEHTAILHOTO OIpEAeICHHs] BEJIWYMHBI HaOyXaHus
nosiumepoB u UOT Genkos.

2.M3yunTh BIUSIHUE Pa3IMYHBIX ()AaKTOPOB HA BEJIMYMHY HAOYXaHUSI TOJTUMEPOB.

3. [To3HAaKOMUTHCS C SIBICHUEM KOJIJIOUTHOW 3aIUTHI.

OCHOBHBIE TEPMUHBI U IIOHATHUSA
Hab6yxanne nonumepoB, UIT GenkoB, KOIIOUHAS 3aIINUTA.

JlabopaTopunas paGora Ne30. «Omnpenenenue monspHoi Maccel BMC BHCKO3MMETpHUYECKUM
MeToaoM» (24.)

Cooeporcanue:

1. IlpuoOpecTn HABBIKU OMpEEIEHUs MOJIIPHONH MacChl MOJIUMEPOB BUCKO3UMETPHUUECKUM
METOJIOM.

OCHOBHBIE TEPMUHBI U IIOHATHUSA
DOMyJIbCHS, TICHBI.

JlabopaTopuas padora Ne32. «KomiokBuyM u KOHTposIbHas paboTta» (24.)
Cooeporcanue:
1.IIpoBepka TeOpeTHUECKUX 3HAHUM I10 TEME.
2. IIpoBepka MpakTUYECKUX YMEHUI U HABBIKOB I10 TEME.

OCHOBHBIE TEPMUWHBI U ITOHATHUA
COBOKYITHOCTB BCEX TEPMHHOB U IOHATHN 110 TPOHMJIEHHOMN TEME.

5. MNEPEYEHb VYYEBHO-METOJIUYECKOI'O OBECIHEYEHUA  JA
CAMOCTOSITEJIBHONU PABOTHI, OBYYAIOIIUXCA NO JUCHUIIJIMHE
MOAVYJIIO)

Jlnist opraHu3aiy caMOCTOSATENIbHOW paboThl 00yUaroIuecs UCIOJIb3YIOT OCHOBHYIO U
nononHuTenbHyto aurepatypy u 0P n3 OC_MOOLLE ITTVY
OcHoBHas JiuTepaTypa
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1. ®dusnyeckas u KoyutouaAHas XuMus [DnexTponsslit pecype] / "A. I1. benses, B. U. Kyuyk;
oJa pen. A. II1. bensesa" - M. : I'DOTAP-Menna, 2014.
http://old.studentlibrary.ru/doc/ISBN9785970427668-0007.html

2. bense A.Il. ®usndeckas u koyuiougHas xuMus: 3agadHuk.-M.: [DOTAP-Menna, 2014
http://old.studentlibrary.ru/doc/ISBN9785970427668-0007.html

3. dwusnyeckas XuUMHA. XHUMHUYECKas TEpMOJIWHAMUKa [DIEKTPOHHBIH pecypc]: yd4eo.
nmocoome /  TumakoBa E.B. -  Hoocubupck : Msg-so HITY, 2016. -
http://old.studentlibrary.ru/book/ISBN9785778229334.html

JonosHuTe/ILHAS JIUTEpPATypa:

1. ®usuueckas W KOJUIOMJHAA XUMHs. PyKOBOACTBO K MNPAKTHUYECKUM 3aHSATHUSAM
[DnexTponHbIi pecypc]: yuebnoe nmocodwue / [Tox pen. A.IL bensesa - M.: I'DOTAP-Meaua, 2012.
- http://old.studentlibrary.ru/book/ISBN9785970422076.html

2. EpmoB I0.A. Komtongnas xumus. YdyeOnuk. — M., «['DOTAP — Memman, 2011.
http://stamu.ru/userfiles/depts/general _bioorganic_chemistry/knigi/

3. EpmioB FO.A. O6mas xumusi. buopusnueckas xumus. XuMusi OMOTEHHBIX 3JIEMEHTOB :
yueb. s By3oB / FO.A. EpmoB [m ap.]. — M. : Beicm. mxk., 2007. — 559 c.
http://stgmu.ru/userfiles/depts/general _bioorganic_chemistry/knigi/

4. Mymxkambapo H.H. ®usmveckas u kowtouaHas xumusi : Kypc yekuuid / H.H.
Mymkam6apos. — M. : [DOTAP-Meaua, 2001. — 384 c. . https://www.studmed.ru/mushkambarov-
nn-fizicheskaya-i-kolloidnaya-himiya_6d98436d4d5.html

5. ®usnyeckas ¥ KOJUIOMAHAS XUMHS: YYEOHUK ISl MEIUIIMHCKUX BY30B (C 3aJayaMu H
pelieHusAMu) [DIEKTPOHHBIM pecypc] yueOHMK JUisi MEAMLMHCKMX BY30B (C 3aJadaMu U
pemienusamu). / Mymkambapos H.H. - 4-e wu3m., crep. - M. : OJIMHTA, 2015. —
http://old.studentlibrary.ru/book/ISBN97859976522954.html

6. Ousnyeckas W KOJUIOMAHAS XUMHUS. 3aJaud W YIOpaKHEHHUs: ydeOHoe mocodue
[DnexTponnsiit pecypc] / benomyxos C.JI.,. Hemuposckas U.b, Cemko B.T. [u ap.]; mox o6m1. pen.
benonyxosa CJL - M. : IIpocmexkr, 2016. -
http://old.studentlibrary.ru/book/ISBN9785392195466.html

7. Ctpombepr A.I'. ®dusnyeckas xumus : yued. mias By3oB / A.I. Crpombepr, [I.IL
Cemuenko. — M. : Beicmr. mk., 2006. — 527 c. http://bookre.org/reader?file=579775

8 .EBcrparoBa K.M. ®usnueckas u komonaHas xumus : yue0. juist By3oB / K.M. EBctparoBa
[1 ap.]. — M. : IDOTAP-Meaua, 2008. — 704 c.- http://www.booksmed.com/farmakologiya/2109-
fizicheskaya-i-kolloidnaya-ximiya-evstratova-uchebnik.html

9. Xapuronor l0.f. ®wmsuueckas xumus. [DIeKTpoHHBIH pecypc]: YueOHuK. — M.,
«'D0TAP — Menauar, 2013. - http://old.studentlibrary.ru/book/ISBN9785778229334.html

DnekTpoHHbIe 00pa3oBaTenbHble pecypesl (u3 OC_MOODLE ITTY)

1. http://dis.ggtu.ru/pluginfile.php/54184/mod_resource/content/1 - Xumudeckast TepMOIHHAMHKA
2. http://dis.ggtu.ru/pluginfile.php/54185/mod_resource/content/1/ -Xumudeckast KHHETHKA
3.http://dis.ggtu.ru/pluginfile.php/54183/mod_resource/content/1 - Pactopsi
4.http://dis.ggtu.ru/pluginfile.php/54186/mod_resource/content/1- DnexTpoxumus
5.http://dis.ggtu.ru/pluginfile.php/54182/mod_resource/content/1 — JlucniepcHble CUCTEMBI

3agaHusA AJ151 CAMOCTOAITEILHOMH padoThI

Cooepotcanue Heamenvnocms cmyoenma
CamocmoamenbHou
pabomul

Temal: Bpegenue B |Ilo Mepe wu3yueHuss MarepualoB JIEKUUH, MPaKTUYECKUX H
du3nuecKyo XMMHIO. | 7a00OpaTOPHBIX 3aHATHH, JUTEPATYPHBIX M HHTEPHET-UCTOYHHKOB



http://old.studentlibrary.ru/doc/ISBN9785970427668-0007.html
http://old.studentlibrary.ru/doc/ISBN9785970427668-0007.html
http://old.studentlibrary.ru/book/ISBN9785970422076.html
http://stgmu.ru/userfiles/depts/general_bioorganic_chemistry/knigi/
http://stgmu.ru/userfiles/depts/general_bioorganic_chemistry/knigi/
https://www.studmed.ru/mushkambarov-nn-fizicheskaya-i-kolloidnaya-himiya_6d98436d4d5.html
https://www.studmed.ru/mushkambarov-nn-fizicheskaya-i-kolloidnaya-himiya_6d98436d4d5.html
http://old.studentlibrary.ru/book/ISBN97859976522954.html
http://old.studentlibrary.ru/book/ISBN9785392195466.html
http://bookre.org/reader?file=579775
http://www.booksmed.com/farmakologiya/2109-fizicheskaya-i-kolloidnaya-ximiya-evstratova-uchebnik.html
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http://dis.ggtu.ru/pluginfile.php/54182/mod_resource/content/1
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OCHOBBI XUMHUYECKOH | BBIMOJTHUTE pacdeTHble padoThl (Pemenue 3agad mo teme 1 NeNel-

TEPMOJIMHAMHKH. 46)

Tema?: Xumuueckas | [Io mepe wu3yuyeHuss MaTepuaaoB JIEKIUH, NPAKTHYECKUX U

KMHETHKA U KaTaJus. 1a00paTOPHBIX 3aHSTHH, JIMTEPATYPHBIX U WHTEPHET-UCTOUYHUKOB
BBITIOJIHUTE pacueTHble padoThl (Pemenne 3amau mo teme 2 NoNel-
29)

Tema3: PacTBOpHI. I[lo Mepe wu3ydeHHsT MaTepUaIOB JICKIUWA, MPAKTUYECKUX U

1a00paTOPHBIX 3aHATHH, JIMUTEPATYPHBIX U HHTEPHET-UCTOUYHUKOB
BBITIOJIHUTE pacueTHble padoThl (Pemenne 3amay mo teme 3 NoNel-
23)

[Io wmepe wu3yueHuss MarepHalioB JIEKUUH, MPAKTHYECKUX H
a00paTOPHBIX 3aHSTHH, JIUTEPATYPHBIX M WHTEPHET-UCTOUYHUKOB
Tema4: DnekTpOXuUMHUAL. BBIMIOJIHUTE pacueTHble paboThl (Pemenue 3amay mo teme 4 NeNol-

69)

[Io mepe wu3yueHuss MarepuaioB JIEKUUH, MPAKTUYECKUX U
7a00paTOPHBIX 3aHATHM, JIUTEPATypHBIX U HHTEPHET-UCTOYHHUKOB
BBINIOJIHUTE pacueTHble padoThl (Pewmenue 3amad mo teme 5 NeNel-

Temas: JucnepcHbie 20)

CHUCTCMBI

Temal . Beenenne B duzndeckyvio XuMui0. OCHOBBI XUMHYECKOW TEPMOIUHAMUKH.

1. Ha ocHOBaHMM TEPMOXMMHUYECKOTO YpaBHEHUs peakluu pasioxkeHus n3pectHska CaCOg3
= CaO + CO2 — 157 x/lx/Monb, ompeAenuTbh Kakoe KOJIMYECTBO TEIUIOTHI  3aTpPaTUTCS Ha
paznoxenue 1 kr CaCOs.

2. IIpu B3aumopeiictBuu 2,1 r xkene3a ¢ cepoi Beraenunocs 3,77 kJx termnotel. CocTaBbTe
TEPMOXUMHUYECKOE ypaBHEHUE.

3. HaiiTu KOIM4ecTBO TEIJIOTHI, BBIJIEISIOIIEECs MPU B3pbIBE 8,4 J1 rpeMydero rasa, B3siToro
IpU HOPMAaJbHBIX YCJIOBUSX, €CIM TemaoBoi 3ddekT peakuun obpazoBanus H20 pasen 241,8
kJ[>K/MOJIB.

4. Ilpu Boccranosnenun 12,7 r CuO yrném no CO mnornomaercs 8,24 k/[K TEIUIOTHI.
Onpenenure TemioBoi 3 (PeKT peakliuy U COCTaBbTE TEPMOXUMUYECKOE YpaBHEHUE.

5. Ilpu cropanuu 1 r umHka Beyaenuioch 5,32 k/[x Temnorel. OnpenenuTs TEMIOBOU
3¢ (deKT peakuu U COCTaBUTh TEPMOXHUMUYECKOE YpPaBHEHHUE.

6. CKOJIBKO TEIUIOTHl BBIAEJIUTCS NMpH B3auMoaeucTBuu 0,2 MOIb HMKENS C CEpOH, €CiH
TeroTa oopa3oBanus cynbbuaa Hukens (2) pasua 79,4 k[ x/mMoib.

7. Kakoe KOJIMYeCTBO TEIIOTHI BBLACTUTCA MpH cropanuu 0,5 MoJib HATpUs ¢ 00pa3oBaHUEM
OKCH/JIa HaTpHUsl, €CJIM TEIUI0Ta 00pa30BaHus MOCIEAHETO paBHa 416,4 x/Ix/monb.

8. Ha ocHOBaHMM TEPMOXMMHYECKOIO YPaBHEHMS

Na2O(x.)+H20=2NaOH(x.)+853,6 kJ>k. oNnpeaenuTh CKOJLKO TEIUIOTHI BBUICTUTCS TPU
pactBopenun 31 r NazO.

9. Temmosoit addext peakuuu cropanuss CO(r.) no CO2(T.) paBeH 284,8
k/[>x/Moiib. CKOJIBKO TETUIOTHI BBIAETUTCS MpH cropanuu 14 r CO?

10. Ternora pactBopenuss CuSO4 nipu 18 °C paBHa 66,525 x/[x/Mounb. TemmoTa ruaparaun
sToM conm mpu nepexone B CuSO4-5H20 pasna 78,242 xJx. Onpenenuts TEMIOTY pacTBOPEHUS
CuS04-5H20.
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11. Bermcnute Ttemmory ruaparaimu  NaCl, ecnm  Qpacr.NaCl= -3,75 x/x/monb,
Qpermr.NaCl = -788,3 xJIx/M0J1b.

12. HaliTi u3MeHeHue SHTaIbIUK peakiuu, ecid, HoS + 1,5 Oz = HO (map) + SO», ecnu
AH%0806p. (H2S) = - 20,16 xJTx/Momb, AH%0806p. (SO2) = - 296,8 kJIx/Momb, AH%0s06p.H20 (1map) =
- 241,8 xJIx/ Mob.

13. Berurciuth udmenenue 3HTanbnuu peakuuu CaCO3z = CaO + COq, ecniu

AH%9506p (CaCO3) = - 1206,83 xJIx/Momb, AH%9806p (Ca0) = - 635,09 kJIx/M0mb, AHO29806p
(CO2) = - 393,5 k/Ix/MOIb.

14. Haiitu sHtanbnuio obpasoBanust C2HsOH, ecin u3MeHEHME SHTAIbIUM PEAKLUU
C2HsOH + 302 = 3H20 + 2CO; paBHo — 1366,745 x]Ix, AH029806p(HzO) = - 285,83 x/[»/MoIb,
AH%9506p (CO2) = - 393,5 k/JIK/MOIIb.

15. Onpenenuth 3HTATBINIO0 00pa30BaHUS STHIICHA, €CIM U3MEHEHUE SHTAJBIIUU PEaKIuu
C2Ha + 302 = 2CO2 + 2H20 paBo — 1323 kJIx, AH 0806y (CO2) = - 393,5 kJIx/Moib, AH 29806p
(H20) = - 241,8 x/]x/mo1b.

16.0npenenute TemwmoBoi 3ddexr peaknmu SOz (1)) + HO (k) + H2SOs4 (x), ecnum
M3BECTHBI 3PPEKTHI CIETYIOMINX PEAKIIHIA:

S (1.) + 202 (r.) + Hz (r.) = SO3 (r.) + H20 (.), AH%08p.1 = - 682 K[k, S (T.) + 202 (r.) +H2 (r.) =
H2S04 (x.), AH%08p.11 = - 812,2 xJIx.

17. Onpenenuts TEIOBOM 3(H(HEKT CISAYIONNX PEaKIUii:

H20 (1.) = H20 (k.) ; H20 (1.) = H20 (r.) ; H20 (x.) = H20 (r.), eciiu U3BECTHBI TEIJIOBBIC
3¢ (HEKTHI CISAYIOMUX PEeaKIIN:

Hz + 0,5 O2 = H20 (1.), AHozgsp,| = - 241,83 xJIx, H> + 0,5 O2 = H20 (x.), AHozggp,n = - 285,84
kJIx, Hz + 0,502 (1.), AH%08p.111 = - 291,67 x/JIk.

18. Onpenenuts TeroBoi 3(hdexT peakuuu:

CH20H — CH20H (k.) = CH3z — CHO (r.) + H20, ecnu u3BeCTHBI TEIIOTHI CTOPAHUS:

AH%o8cr0p. (CH20H — CH0H) = - 1192,9 xJx/momb, AH%0scrop (CH3CHO) — 1192,4 xJ[K/Monb,
AH0298 crop (HZO) =0.

19. OnpenenuTh TEMIOBON APPEKT peaKkiuu:

CH = CH + CO + H20 (xk.) = CH2 =CH — COOH (xk.) , eciu U3BECTHBI TEIIOBbIE Y(PPEKTHI
obpazosarns BemectB: AH%os o6p. (CH = CH) = 226,9 xJlx/Momb, AMg o5p (CO) = - 110,6
kJlx/Monb, AH%0s o6p. (H20) = 286,03 x/Ix/Mons, AH%9s o5p. (CH2 = CH - COOH) = - 382,966
kJ>K/MOJTb.

20. Onpenenuth TerIoBOM 3¢ dekt peakiuu 3amaun Ne 19 | eciii W3BECTHBI TEIUIOBBIC
a¢dexts croparns BemectB: AH%os crop. (CH = CH) = 1300,50 x/Ix/Momb, AH%os crop. (CO) = -
283,18 Jlx/Monb, AH%oscrop. (H20 (%.)) = 0, AH%9g¢rop (CH2 = CH — COOH (x.)) = 1371,18
kJ>K/MOJIb.

21. Onpenenuth Teriory oopazoBanus MgO (k.), eciii U3MEepeHHe SHTANBIINN PEAKIHN 2
Mg (x.) = CO2 (1.) = 2MgO (x.) + C (rpadut) paBuo — 810,1 &JIx., AH%0805p. (CO2) = - 393,5
kJ>K/MOJTB.

22. Ompenenurte TtemioTy obpazoBanust CO2 u3 3IEMEHTOB, MCIONB3YS CIEIyIOIUe
JaHHbBIE:

C+0,502=CO0 + 124,3 x [Ix/monb, CO + 0,502 = CO2 + 284,9 xJI>x/MOIb.

23. Ompenenure TEIJIOTY 00pa3oBaHUsS aMMHAaKa M3 JJIEMEHTOB, WCIIOJB3YS CICIYIOIINE
JaHHbIE:
4NH3 + 302 = 2Nz + 6H20 + 1266 x/Ix, 2H20 + O2 = 2H20 + 483,5 xJIx.

24. OmnpenenuTe TEIIOTY 00pa3oBaHus KapOOHATa MarHus U3 OKCHIA MarHus M YIJIEKUCIIOTo rasa,
NoJb3ysch caeayromumu JaaHbiMu: C + O2 = CO2 + 393,5 x/Ix,
Mg + 0,502 = MgO + 601,826 x/I>x, Mg + C + 1,50, = MgCO3 + 1112,944 x/Ix .

25. OnpenenuTh TEIJIOTY 0Opa3OBaHMS CUJIMKATa KalbIUs W3 OKCHUIOB KpeMHus (4) u
KaJIbIIMs, UCTIONB3YS caeayromue nanHbie: Si+ Oz = SiO2 + 903,5 k/Ixk,

Ca+ 0,50, = CaO + 635,1 /I, Ca + Si + 1,5 O, = CaSiO3z — 1587,6 xJIx.
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26. Ompenenure TemaoTy oOpa3oBaHus xenesa B peakuuun FeO + Hz = Fe + H20, ucnons3ys
cnenyromue nanueie: FeO + CO = Fe + CO2 + 13,18 x/Ix, CO + 0,502 = CO2 + 289,99 xJIx, Ho +
0,502 = H20 + 241,826 xIx.

27. Onpenenuth TemnoBoit 3ddexr peakumu AlO3 + 3SO3 = Alx(SO4)s3, ucnosn3ys
CIICAYIOIINE TaHHBIE:
2Al + 1,502 = Al203 + 1669,79 kI, S + 1,502 = SO3 + 395,18 JIx,
2Al + 3S + 602 = Al2(SOq)s + 3434,98 x/Ix.

28. Beruncnuth TemioBoi 23 EKT peakiuu:

(COOH)2 + 2CH30H = (COOCH3)2 + 2H20 ucnonb3ys cleayrolinue JaHHbIe:
(COOH), + 0,502 =2CO0O2 + H20 + 251,458 kI,

CH30OH + 1,502 = CO2 + 2H20 + 726,552 ]Ik,

(COOCH3)2 + 3,502 =4CO2 + 3H20 + 1677,67 xJ1x.

29. I1pu B3aumozeiicteuu 10 r MeTauIM4ecKoro HaTpust ¢ Boj1o# Beiaensiercsa 79,910 kJx
TEIUIOTHI, a NMpHU B3auMozAeicTBUM 20 T OKCHJIa HATpUs C BOJIOM BhIaenseTca 76,755 kX TerioTsl,
Hz + 0,502 = H20 + 285,84 xI>x. Beraucinuts TemioTy 00pa3oBaHus OKCHUJIa HATPUS U3 SJIEMEHTOB.

30. TemnoTel oOpa3oBaHMs KHUAKOW BOJIBI W OKcuiaa yriaepoga (4) w3 3IEMEHTOB
COOTBETCTBEHHO paBHBI 285,84 k/[x/Moinb, Temora cropanus Metana paBHa 91,128 k/[x/Moib.
Haiitu TernnoBoii s ekt o6pazoBaHus METaHA U3 AIIEMEHTOB.

31. TemnoBoii 3¢ dext obpazoBanus Fe,O3 u3 snmementoB pasen 822,156 k/[x/mounb, a
tertoBoit 3gdexT odpazobanus Al,O3 U3 377eMEHTOB.

32. Bpruuciute u3MeHeHue sSHTpormuu peakuuu S + Oz — SO mpu moCTOSSHHOM
JABJICHUU U TeMIIepaType, MOJIb3YyACh CIeIYIOIIMMH JaHHBIMU:

S%0806p (S) = 32,55 x/Monb*K; S%os06p (02) = 205,028 Tx/mMonb*K;
S%09806p (SO2) = 248,525 JTx/monp*K.

33. Bpiuucnuth usMmeHnenue sHTponuu peakuuu Nor + H2 — NH3r npu nmocrosHHOM
naBaeHun u Temmepatype, ecin: S%os06p (N2) = 191,489 JI/Momb*K; Sososp (H2) = 130,586
Tx/Mos*K; S%os06p (NH3) = 192,505 Tx/Mons*K.

34. PaccuuTaTh Kakas M3 pEAKIHA TMpPU CTAHAAPTHBIX YCIOBHUSIX MOXET HWIATH
camonpou3BoiibHO: Fe(k) + AloO3 — Al(k) + Fe203(kx) mmm Al(kx) + Fe203(k) — Fe(k) + Al2O3(k)
eci: S°%o0s06p (F&) = 27,2 Jlx/Momb*K; S%os06p (Al) = 28,5 Jl/Mons*K; S%osesy (Fe203) = 87,4
Jl/Mob*K; S%os06p (Al203) = 51,0 Jlxk/Monp*K.

35. MOXHO 1 TIPH CTaHJAPTHBIX YCIOBHIX MONYYUTh MEPOKCU] BOJOPO/IA MO PEAKIUU:
2H20(%) + O2(1) = 2H202(%), eciu S%os06p (H20(%)) = 70,3 Jlk/Monb*K;

S%09806p (02) = 205,0 Tx/Moms*K; S%0s06p (H202) = 109,6 JIx/Mons*K.

36. Onpenenuth u3MeHeHue 3Heprun I'm66ca peakuu ropenuss merana CHa(r) + 202(r)
> CO2(1) + 2H20(x) pu 25°C, ucnonb3ys caeayouie J1aHHbIe:
AG%9806p.(CHa) = - 228,592 JIx/Monb; AG%9s06p (CO2) = - 394,383 K /Ik/MoB;
AG9806p(CHa) = - 50,793 kJ[/MOIb.

37. Beiuncnuth u3MeHenue suepruu [ méoca peaxuu:
2HCI(p) + Ca(t) = CaCla(p) + Ha(r) mpu 25°C, eciu: AG%9506p(HCI) = - 95,265 kJIk/MOB;
AG%9506p(CaCl) = - 750,181 k/Ix/MoIIb.

38. Bozmoxkno nu mpu 25°C ropenue kanblivsg B atMocdepe okcuaa yriepona (1) mo
peaxrun: Ca(x) + CO(r) = CaO(x) + C(x), ecmur AH%0506,(CO) = - 110 kJIK/MOB;

AH%0306,(Ca0) = - 636,0 xJIx/Mo1B; S%208065(CO) = 197,9 kJIx/Momb*K;
S%9806p(Ca0) = - 39,7 kJIx/Momp*K.

39. MOXHO 1M MPU CTAaHJAPTHBIX YCJIOBHSIX TMOJIYYUTh HUTPHJI MarHus IO PEaKIUH:
2NHs(r) + 3Mg(OH)2(x) = MgsNa(x) + 6H,0(x), ecmm: AH%os06p(NH3) = - 46,2 xJIx/Moms;
AH%0306p(Mg(OH)2) = - 925,0 kJIx/Moib; S%os06p(NH3) = 192.5 kJIx/Momb*K;

S%9806p(Mg(OH)2) = 63.2 & JIx/Moms*K; AH 0806p(Mg3N2) = - 461,5 kJIk/MOB;
AH%9506p(H20) = - 285,8 & JI/M0mb; S%0806p(Mg3N2) = 87,9 kJIxx/Mons*K;
S%9806p(H20) = 70,3 JIx/Mons*K.
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40. M3menenne »>aeprun [n66ca B peaknmu oOpazoBanus Bogael Ha(r) + 0,502(r) —
H>0(r) paBHO — 228,6 xJI>k/Moib. PaccunTaiiTe KOHCTAaHTY PaBHOBECHUS PEAKITUU TPU CTaHIAPTHOMN
TEMIIEpAType.

41. KoHCTaHTAa [IUCCONMALMM YKCYCHOH KucinoThl mpu 25°C paBHa 1,75%107°
PaccuuTaiite n3menenue suepruu [ m66ca npu Aucconuany yKCyCHON KUCIIOTHI?

42. BbluucauTh KOHCTAHTY paBHOBecHsi Kc peaknuy mpoTekaromieid Mmpu cTaHIapTHBIX
yenoBusix: Na,O + CO2(r) = NaxCO3(k) ucmonb3yst CeayIonie JaHHbIe:

AH%0s06p(Na20) = - 602,3 xJx/Momb; AH%0806p(CO2) = - 395,4 KkJ[/MOIB;
AH%9g06p(Na2CO3) = - 1134,0 xJIx/Momb; S%0806p(Na20) = 312,5 xJlx/Monb*K;
S%0806p(CO2) = 213,8 kJIx/Momb*K; S%08065(Na2CO3) = 136,0 k/Ix/Mons*K

43. Beruucnuts Kc peakuuu, nporekatomieit mpu 25°C:

FeSO4(x) + CO2(r) = FeCOs(x) + SO3(r), ecmr AH%o306p(FESO4) = - 92,6 kJIKk/MOIIB;
AH%05065(CO2) = - 395,4 xJIx/Monb; AH%9s06,(FECO3) = - 738,0 K JIx/MOIB;
AH%0506,(SO3) = - 395,2 xJIx/Mo7b; S%20806p(FESO4) = 124,5 xJIk/Mons*K;
S%0806p(CO2) = 213,8 kJIx/Mob*K; S%0806p(FECO3) = 95,4 kJIk/Monb*K;
S%9806p(SO3) = 256, 1k Ix/Monp*K.

44. Kouncranta paBaoBecust K¢ peakiuu 4HCI(r) + O2(r) = 2H20(r) + 2Clo(1) mpu 25°C
paBHa 2,3*10%. Beraucauth n3MeneHne sueprun ['n60ca peakuun.

45. Koncranta paBHoBecust Kc peakmmuu Cipapur) + H20(r) = CO(r) + Ha(r) mpm 25°C
paBua 7,8 * 10"Y". Beruncnuts usmenenue sueprun 'u66ca peakiuu.

46. Berauciuts n3menenune sueprun [ mo6oca peakunn CaCOsz(t) = CaO(T) + CO2(T) npu
0°C, 25°C, 50°C. Onpenenuts Kc peakuuu npu 3TUX TeMHeparypax v TeMIepaTypy, Ipu KOTOpPOn
AG? = 0, ucniones3sys gauasre: AH%0s065(CaCO3) = - 1207,0 k/JIk/MOIb;

AH%0306,(Ca0) = - 636,0 xJx/Mo1b; AH%0806,(CO2) = - 395,4 Kk J[/MOIIB;
S%0806p (CaCO3) = 92,9 kJIx/Mob*K; S%0806p (Ca0) = 39,7 kJx/Monmb*K;

Tema 2. XuMnudeckass KHHETAKA U KaTaINU3.

1. B peakmuu C(1) + O2(r) = CO2(T) KOHIICHTPALIUIO KUCTIOpOaa

YBEJIMUWIN B 3 pa3za. Bo CKoJIbKO pa3 BO3pacTeT CKOPOCTh PEaKIUU.

2. Bo ckonpko pa3 HE0OXOIUMMO YBEIMYUTh KOHIIEHTPALMIO YIJIEKHCIOTO TIa3a, 4TOObI
ckopocTth peakuuu CO2(r) + C(t) = 2CO(r) Bo3pocna B 3 pa3a.

3. Bo ckonbko pa3 cieayeT yBeIMYMTh KOHIIEHTpauuio BemectBa B2 B cucreme 2A2(r) +
B2(r) =2A2B(r), uToOBI IpU yMEHBIIIEHUN KOHIIEHTpaIiK BemecTBa A2 B 4 pa3za CKOPOCTh IPSIMOI
peaxkiuy He U3MEHUIIACh.

4. B peakuuu C(1) + 2H2(r)=CH4(T) KOHLIEHTpalMIO BOOpO/ia yBenuyeHa B 2 pa3a. Bo
CKOJIBKO pa3 BO3pacTeT CKOPOCTh peaKlUu.

5.Haiitn 3HaueHue KOHCTaHTBI ckopoctu peakuuu A(r) + B(r) = AB(r), ecnmu mpu
KOHIEHTpalusax BemecTB paBHbIX A 1 B paBubix 0,05 u 0,01 Monb/a, cKOpocTh peakuu paBHa
5*10-5 Monb/n*MHuH.

6.Bo ckoiapko pa3 wu3MeHUTCs ckopocTh peakuuun 2A(r) + B(r)=A2B(r), ecmu
KOHIIEHTPALMIO BELIECTBA A yBEIMUYUTH B 2 pa3a, a KOHLEHTpauuo B ymeHpmuTh B 2pasa.

7. B cucreme CO(T) + C/2(r) =COC/2(r) xonnentpamnuio CO yBemumumau ot 0,03 mo 0,12
MoIb/1, a - xjopa ot 0,02 1o 0,06 monb/1, Bo ckombKo pa3 Bo3pocia CKOPOCTh MPSIMON PEAKITHH.

8. BblUMCINTP BO CKOJIBKO pa3 BO3pacTaeT CKOpPOCTb PEAKIUU MpPH MOBBIIIECHUH
temmeparypsl ¢ 20 C mo 40 C, ecau TeMiiepatypHbiii KOOQGHUIIMEHT paBeH 3.

9.BpIuncanTh IpU KaKoW TeMIIepaType peakius 3aKOHUNTCA 3a 25 MuHyT, ecau npu 20 C Ha
3TO Tpebdyercs 2 yaca, TeMIepaTypHbIi KO3 (UIIMEHT CKOPOCTH peaKkIuy paBeH 3.

10.Ha ckonpko rpagycoB cienyeT MOHU3UTh TEMIIEPATypy B PEAKIIMOHHOW CMECH, YTOOBI
YMEHBIIUTh CKOPOCTh peakLuu B27 pa3, iy TeMrepaTypHbiid ko3dduuuent pasen 3.

11.BbuncianTh, Ha CKOJBKO HY)KHO IOBBICUTH TeMIIEpaTypy, YTOOBI CKOPOCTh PEAKIHU
Bo3pocina B 80 pa3, TemneparypHblii Ko3pPHUIHUEeHT paBeH 3.
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12. JIBe peakuun nporekaroT mnpu 25 C ¢ OJUHAKOBOM CKOPOCTBIO, TEMIIEPATypPHBIN
kod(duimeHT ckopoctH mepBoi peaknuu paBeH 2,0 , a Bropod — 2,5, Hailtm oTHoIeHHe
cKkopocTel atux peakuuit npu 95 C.

13. IIpu 150 C peakius 3akaHyuBaeTcs 3a 16 MUHYT, OpUHUMas TeMIEpPaTypPHBII
KOA(Q(QHUIHUEHT CKOPOCTH PEAKLUU PAaBHBIM 2,5 paccuMTaTh, Yepe3 KaKkoe BpeMs 3aKOHUUTCS 3Ta
peaknus, ecnu € mpooauTk: a)pu 200 C, 6) mpu 80 C.

14. Koncranra ckopoctu peakuuu npu 20 C pasna 0,02 , a npu 40 C paBna 0,36.
Bpruucnuts 3HEPIrUIo akTUBAMU U KOHCTAaHTY ckopocTu 1ipu 30 C.

15.OHeprus akTUBalMM HEKOTOPOM peakUMM B OTCYTCTBUM KaTajau3zaropa paBHa 75,24
kJ>x/Momb, a ¢ karanuzatopoMm - 50,14 kJx/mMonb. Bo ckoJIbKO pa3 BO3pacTeT CKOPOCTh PEAKIIUU B
IIPUCYTCTBUH KaTaJln3aTopa, €ClIU peakius nporekaet npu 25 C.

16.3a kakoe Bpems npouzer peakuus npu 60 C ,eciou nipu 20 C ona 3akanuuBaetcs 3a 40
CEKYyHJI, @ SHEprus akTuBanuu paBHa 125,5k][>/MoIb.

17.I0pu 37 C peakuust 3akaHumBaercs 3a 150 cekynn, mpu 47 C - 3a 75 cekyHn,
BbruncnauTh 3HEPTUIO aKTUBALIUH.

18. Koncranta ckopoctu peakuuu npu 20 C pasna 0,03 , a npu 40 C — 0,5, BIUUCAUTH
SHEPTUIO aKTUBAIIMHM M pacCYUTaTh KOHCTAHTY ckopocTu Tipu 30 C.

19.B npucyTcTBUM KaTaiau3aTopa 3HEprus aKTUBALUMU peakuuu cHuxkaercsa ¢ 89,3 no 70,8
kJ[/Moib. Bo ckoJIbKO pa3 Bo3pacTeT CKOpPOCTh peakiuu mpu 30 .

20.Hanucatp Boipaskenue koHcTaHT Kp u Kc nis cnepyronmx oOpaTUMBIX peakiiiii:

a. Clz(r) +H20(x)=HCI(r) + HCIO(x);
b. 2Fe(xp) + 4H20(r)= Fe3Oa(kp) +4H2(r);
c. C(rp) +CO2(1)=2CO(1).

21.BblMUCINTh  pAaBHOBECHBbIE  KOHIIGHTpPAIMM  BOAOpPOJAa M  HOJAAa B PEAKIHH
H2(r)+J2(r)=2HJ(r), ecnm wux HavyampHBIEe KOHLEHTpamuu cocraBmu mo 0,03 monbe/m, a
paBHOBECHass KOHIEHTpalus uogoBogopona paBHa 0,04 wmonw/n. BeUMCANTE KOHCTaHTY
paBHOBecus K.

22. B cucreme A(r) +2B(r)= C(r) paBHOBECHbIE KOHIIEHTpalluu paBHbl: BemectBa A — 0,06
Moutb/11; BemectBa B — 0,12moub/it; BemectBa C — 0,216 monw/n. Halitu koHCTaHTy paBHOBecHs Kc
Y UCXOJIHbIE KOHIIEHTpaluu Beulects A u B.

23. Boruncnute koHcTaHThl paBHOBecus Kc u Kp razosoii peakuuu CO (r ) + Cl12 (1 )=
COCI12(r), ecnu cocTaB ra3oBod cMecH NpH paBHOBeCHU ObLT ciefyroumm (B % mo odbemy):
CO=2,4 ; C1=12,6 ; COCI1= 85, 0, a obmiee paBHOBecHOE AaBieHue cmecu npu 20 C cocTaBisiiio
101300 ITa.

24. Oxkcupa yriepona (2) W XJOp TOMEMIEHBI B 3aKPBITBI COCYA TMPU TOCTOSTHHOM
TeMreparype u nasieHun B cocyae 101325 IMa. B pesynbrare peaknuun CO(r) + C12 (r)= COC12
(r) x MoMeHTY paBHOBecusi ocTtasioch 50 % CO. KakoBo naBieHue B cocy/ie Ipy paBHOBECHHU.

25Bpruncnute npu 20 C Kc u Kp mna peakuuu A(r)+2B(r) = C(T),ecm paBHOBECHBIE
KOHIIEHTpalluu paBHBL: BemecTBa A paBHa 0,12 mounb/i; BemectBa B paBHa 0,24 mMo:b/i1; BemiecTBa
C pasna 0,295 Mounb/m.

26.PaBHOBecHble KOHIEHTpauuu BemecTB B peakuuu 2CO(r)+O2(r)= 2CO2(r) paBHBI:
BemiectBa CO paBua 0,3 mounb/m; BemectBa O2(r) paBHa 0,1 monw/n; BemectBa CO2(T) MOIb/II.
BbruncnuTh MCXo/iHbIE KOHLIEHTPALUK BellecTB U KoHCTaHTy Ke.

27. B 3aKpbITOM COCyJle CMEIIaHO 8 MOJb OKcuaa cepsl (4) u 4 Monb kuciopoaa. Peakuus
MPOTEKaeT MpHU MOCTOSHHOM TemmepaType. K MOMEHTY HAcTyIUIeHHsS pPaBHOBECUS B PEaKIIHIO
Bcrymaet 80 % mepBOHAYaIBLHOTO KOJIMYECTBA OKcHa cephl (4).OnpenenuTs cocTaB paBHOBECHOM
CMECH B MAaCCOBBIX T0JISIX B %.

28. Ilpu 250 C xoncranrta paBHoBecus peakiun 2N20=2N2 + O2 pasna 0,414. Ckoabko
Mosie okcuma azora (1) mpu 3TOH TemrepaType OBUIO TIOMEMIEHO B JIMTPOBBIA COCYyH, €CIH
KOHIICHTpALUs KUCIIOpoJia oKazaiack paBHOi 0,1 Mob/m.
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29 Ilentaxnopun ¢pochopa AuccounnpyeT Mpu HarpeBaHuU Ha xiopus Gocdopa (3) u Xjop.
BeruncanTe KOHCTaHTY paBHOBECHS 3TOM peakUH, eclid W3 4 Monb neHraxjgopuia gocdopa ,
HaXOJAIIUXCS B 3aKPBITOM cOCyJie eMKOCTbIO 10 JI, HoABEprioch pa3nokeHuto 1,5 Mob.

Tema 3. PacTtBOpHI.

1.Temneparypa KpucTauIM3alUuU CILIABA, COJAEPIKAILETO 3 MacCCOBBIX MPOIEHTa HEKOTOPOIo
aneMeHTa, coctaBiaetr 484,7 K, a yucroro Bucmyra 544,2 K. Onpenenure, 4To 3TO 32 HJIEMEHT,

eci TemoTa miasienus sucmyra 11,01 xx/mons; Ay, = 208,98 r/mons.

2. Yopyrocte mapa uuctoit prytu — 102481 Ila. B 100 r prytu pactBopuiu 1,142 r
JJeMeHTa. YTNPYrocTh mnapa pTYTH Haa NoixydeHHbIM pactBopom — 100521 Ila. Omnpenenute

ATOMHYIO Maccy 2JIEMEHTa U CaM dJIeMeHT, pacTBopenHsiii B prytu. A, =201r.

3. Onmnpenenure TemmepaTypy Hauaja KpHUCTaUIM3allMM pacTBOpa, IOJYyYEHHOTO
pacTBopeHHeM 2 Kr KyXOHHOU coiu B 10 kr Bombl. Kaxyiasics creneHp IUCCOLMALMU XJIOPHUAA
Hatpus 0,89, Teruiora miaBiaeHus BOILI 5,9 kJk/MOITb.

4. PaccuuraiiTe TeMmmeparypy KHIEHHs BOJHOTO pacTBopa, coxaepxkamero 0,02 momns
pacTBopeHHOro BemecTBa (Hednektposuta) B 100 r© Boabl, 30yIHOCKONMYECKass KOHCTaHTa BOJIbI
paBHa 0,52 K-kr/moib.

5. Haiigute temmeparypy KWUIIEHHSI BOJHOTO pPacTBOpa, cojepskamiero 5,845r xiopuaa
Hatpus B 100 r Boabl, 30ynnockonuyeckass KoHCTaHTa Bojbl paBHa 0,52 K-kr/mMosb.

6. Bpruucnute yBenMueHHE TEMIEpaTypbl KUIEHUS BOJIHOIO PacTBOPA, COJAECPIKAIIETo
124,84 r cynbdara Hatpus (crenenp auccormanuu =1) B 200 r Boabl, 30yIHOCKONMUYECKas
KOoHCTaHTa BoAbI paBHa 0,52 K-kr/moib.

7. Omnpenenute TemmepaTypy 3aMep3aHusi BOIHOIO pacTBopa, cojepikamiero 5,845r
xjopuaa Hatpus B 100 r Bosbl, €clid KpUOCKOMMYECKasi KOHCTaHTa BobI paBHa 1,86 K-kr/Mob.

8. Haiimute ymeHblIEHHE TeMIlEpaTypbl 3aMep3aHHMs BOIHOIO pPacTBOpa, COAEPIKAILErO
124,84r cynbdara Hatpus B 200r Boasl. CTeneHb AUCCOLUANU cyabdaTa HATPHs B BOJIE IPUMUTE
paBHOI 1, ecu KprocKonuyeckasi KOHCTaHTa BoJibl paBHa 1,86 K-kr/moib.

9. JlaBneHue BOJSHOIO Iapa pacTBOpa, COAEPIKAILErO HEJIETy4Yee pacTBOPEHHOE BEILIECTBO
Ha 10% HIKe aBiIeHUs Mmapa HaJl YUCThIM pacTBoputesieM. OnpeaennuTe MOJSUIBHOCT pacTBOpA.

10. PaccumTaiiTe n3MEHEHHE AABJICHUs BOJASHOIO Iapa HaJX BOAHBIM pacTBopoM, B 100 r
KoToporo coaepxurcs 10 r xaopuaa HaTpHUsL.

11. Bbruucnure 30yIHOCKONNYECKYI0 KOHCTAHTY BOJIbI, €CIM TEIUIOTa HCIAapEeHUs BOJbI
cocraisieT 40,685 kJI>x/MoIb.

12. Omnpenennre KpUOCKONHUYECKYIO KOHCTAHTY BOJbI, €CIM TEIJIOTa IUIABIEHUS JIbJA
coctaBisieT 6 kJ[»/Mob.

13. Haiigure TemiaoTy UcmapeHus BOABI, €ciid 0yIMOCKONMMYECKasi KOHCTaHTa BOJIbI PaBHA
0,52 K-kr/mMob.

14. PaccunTaiite TENIOTYy IUIABJIECHUS JIbJA, €CIIM KPUOCKOIIMYECKasi KOHCTaHTa BOJbI pPaBHA
1,86 K-Kr/MoJIb.

15. Bpluucnure MOJSIPHYIO Maccy BEILECTBA, €CIM TeMIlepaTypa 3amMep3aHHs pacTBOpa,
conepxkamtero 200 r Boas! u 0,824 r nccnegyemoro BemiecTsa, Ha 0,24 rpagyca HIKE TEMIEPATYPBI
3aMmep3aHus BoAbl. Kprockonuieckasi KOHCTaHTa BOJbI paBHa 1,86 K-kr/Moib.

16. Onpenennute KPHOCKOMMMYECKYIO KOHCTAHTY BOJBI, eciii mpu gobasiennn K 100T BobI
0,413r opraHm4eckoro BelleCTBa C MOJSIpHOW Maccoit 32 r1/Monb TeMmmepaTypa 3amep3aHus
pactBopa nouu3mwiack Ha 0,24 rpanayca.

17. PactBop, conepxamumii 27,26 r XjIopuaa IUHKA B 2 KI' BOJBI, 3amep3aer npu 272,76 K.
Boruucnure wu3zoronmueckuii kodddumument Bantr — Todda nmns xjmopupma 1mHKA, eciau
KPUOCKOIIMYECKast KOHCTaHTa BOAbI paBHa 1,86 K-kr/Mob.

18. PaccuuraiiTe cTeneHb NMCCOIMALMM XJIOpUJA LIMHKA B PacTBOpPE, COJAEpIKAIIEM 2 KI
BoAbl U 27,26 T xsopuaa nuHKa. M3BECTHO, UTO Takod pacTBOp 3amep3aeTr npu 272,76 K, eciu
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KPUOCKOIIMYECKasi KOHCTaHTa BOJbI paBHa 1,86 K-kr/mMoub..

19. B 100 r BomHoro pactBopa coaepxurcs 1,56 r cynabdara HaTpus. Beipaszurte
KOHIICHTPALIUIO pacTBOPa Y€pPe3 MacCOBBIE MPOIEHTHI, MOISUIBHOCTD, MOJISIPHOCTh, HOPMAJILHOCTD U
MOJIBHYIO 107T10. [ITOTHOCTB pacTBOpa MPUHSATH paBHOit 1 T/cM®.

20. OmnpenenuTe pacTBOPUMOCTh CEPOBOAOPOJA B AaHWIMHE mpu paBieHnu 5,065-10° Tla,
ecau noctostHHas ['enpu paBHa 2-10™ r/m-Tla.

21. Beruucaute TeMiiepaTypy 3aMep3aHus pacTBopa, coaeprkalero 27,26 r xjopuja UHKa
B 2 kr Boanl. Crenenp nuccounanuu coctabisieT 90%. Kpuockonnueckas KOHCTaHTa BOJbI paBHA
1,86 K-kr/MO11b..

22. BplunciauTe KpUOCKOIIMYECKYIO MOCTOSIHHYIO MEIH, €CIM TeMIleparypa e€ IJIaBIeHHUs
cocrasnser 1356 K, a monspras remnora miasnenus pasra 12,98 kJx/Mons. Mcy = 64 1/MolIb.

23. Bpluucnure Temmeparypy KHIEHHMsT ~ IOpU aTMOC(EpHOM JIaBJICHHH pacTBOpa,
coxepkamiero 16,4 r Ca(NOs)2 B 500 r H20. Crenenb Aucconyanuy oMy MPUHUMAEM paBHOU 1.
D06ynuockonuyeckas KoHCTanTa Bojbl coctaBisier 0,52 K-kr/monb.

Tema 4. DnekTpoxumusi.

1. Onpenenure cpenHio noHHYI0 akTuBHOCTH 0,01M pactBopa HCI.
2. Haiinure aktuBHOCTH MOHOB B 0,001H. pactBope CaClz, mosb3ysch CpeTHUM 3HAYCHUEM
kod(uImenTa akTHBHOCTH HOHOB.

3. KoncranTa auccouuanmn Macisnoii kucinorsi CsH7COOH pasua 1,5-107° . Berancinre
crenens ee aquccoumanuu B 0,1M pacTBope.

4. Crenenp nucconuanuu mypasbuHOM kuciotet HCOOH B 0,2H. pactBOope paBHa 3%.
Onpenenure KOHCTAHTY JUCCOLMALUN KUCIIOTHI.

5. Haitnure axtusroctd nonoB Na* u Cl™ 8 0,02M pacrsopa NaCl .

6. Paccunraiite moHHyI0 cmIy pactBopa, copepxkamero 0,01m. pactsop FeCl, u 0,2m.
pacteop NaCl.

7. Onpenenute xounenrtparuio pactsopa HCN | ecnu cremens auccomuanum KuciaoTsl
pasua 0,2,a K =7,2- 107,

8. Onpenenute cpenmioro nonnyro aktusHocts Ca(OH), npun 298 K, ecim pactBopumocTs

rHApOKCHa Kanbiust pasaa 0,155 r/100r H,O.

9. Beruamciure pH 0,008H. pactBopa HCl ¢ yuetom u 6Ges yuera koddoummenta
aKTHBHOCTH.

10. Onpenenute nonHyto cuty pactsopa, copepxamero 0,1M MgCl, u 0,05M MgSO,.

11. Onpenenure KOHLEHTPAIMIO MYPaBBUHON KHCJIOTHI, €CIIM €€ CTENEHb JUCCOLMAIMH
pasua 0,03,a K =1,77 107,

12. BBIUHCIIHTE AKTHBHOCTH HOHOB %" . Co * SOif B pactBope, coaepxkaieM 0,05M

FeSO, u 0,01M CoSO, .

13. Berunciure kKoHcTanTy aucconuanuu NH 4OH , eciu ipu 298K 0,1H. pacTBOp nmeer

pH=11,27. MouHoe npou3BeeH e Bobl IIpH 9Toit Temneparype pasro 0,71-107,

14. PaccuuraiiTe CpeIHIO0 MOHHYKO AKTHBHOCTH AJIEKTPOJIUTOB B CMECH, COJEpIKalIeH
0,005 moaw/krH20 u 0,02 mons/krH20 nipu 298K.
15. PaccuuTaiite cpenHuil Ko3(@UIMEHT aKTUBHOCTH M aKTUBHOCTH HOHOB B 0,2M

pactope CaCl, npu 298K.

16. pH pacteopa NH,OH pasno 8,5. Koncranta muccoumanuu coctasnser 1,75-107.
OnpesienuTe cTeneHb JUCCOLUAIUM IEKTPOIIUTA.
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17. KoHcTaHTa qMCCONMANMH OXHOOCHOBHON opranudeckoit kuciotel pasHa 1,4 -107 mpu
298K. Bbluncnure creneHb Quccolanuu 3Toi kuciaotsl B 0,5M pacTtBope.
18. Onpenenure cpeaHioo HoHHyro aktuBHOCTb 0,1 Mons/krH20 pactsopa K,SO, npu

298K.

19. Paccunraiite monnyioo cuiay 0,02M pacteopa KCI. M3mennrcs mu nonnas cuma
pactBopa npu pao6asnenuu 0,1M pactsopa NaOH ? Omnpenenure cpemuue kod(pduImenTs
AKTUBHOCTH.

20. Jlns pactsopa, coaepxamero 0,09 moins HCI ua 1000r H20, onpenenute pH ¢ yuetom
Kod(duimenTa akTUBHOCTH.

21. Paccuuraiite pH 1-10°m pacteopa HBr mpu 25°C. Ilpu pacuere yuects
JMICCOLIMAIUIO BOJIbI HA HOHBI.

22. Momsusrocrs CaCl, pasnma 0,2 mons/xrH20. Onpenenurte CpeaHIO HOHHYIO
AKTMBHOCTB 2JIEKTPOJIUTA.
23. Onpenenure crenets auccounannn 0,1M pacreopa KNO,. K =4 - 10,

24. Crenenp aucconmanuu ykcycHor kuciotel B 0,01M pactBope paBha 0,132%.
Omnpenennure KOHIEHTPAIIMIO HOHOB BOJAOPO/Ia B PACTBOPE U KOHCTAHTY JUCCOLMALIUN KHUCIOTHI.

25. Onperennte CpeHION HOHHYIO akTuBHOCTH 0,1M pactBopa ZNSO,.

26. PaccuuraiiTe HOHHYIO cuily pactBopa, cogepxamero 0,01 momss H,SO, u 0,02 moms
MgSO, s 1000r HzO.

27. Onpenenure pH u nonnyro cuy 0,2M H,SO, .

28. Beruuciute aktuBHoctH HoHoB B 0,2M pacteope M(CI 5

29. Paccuuraiite nonnyio cuiy cmecu, conepxameii 0,1M KCI, 0,02M CaCl, u 0,15M
Na,SO,.

30. Onpenenute cpeHIo0 HOHHYIO akTiBHOCTH 0,03M pactopa Na,PO, .

31.9mextpomsmkymas cuma snementa Ni** /NiSO, //H,SO, /H,,Pt pasua 0,309B npu

298 K. Onpenennure akTUBHOCTh MOHOB HUKEIIS, €CIM aKTUBHOCTh HOHOB BOJOpOAaA paBHa | MoIb-
0
KB/ (pNihNi =-0,25B.

32. Hanucatp ypaBHEHUS MPOLECCOB, IPOUCXOASIINX MPHU JEKTPOJIU3E paciiaBa HUTpaTa
cBUHIA (2) ¢ AuadparMoii U pacTBOpa HHUTpaTa CBUHIA (2) ¢ UHEPTHBIM aHO/IOM.

33. 'anpBaHUYECKHUI AJIEMEHT COCTOUT U3 METAJUIMYECKOTO Maruusi, norpyxensHoro B 0,1M
pacTBOp XJOpuAa MarHus M METaJNIM4ecKoro LuHKa, norpyxeHHoro B 0,01M pactBop xnopuna
nuHKa. Onpenenure IeKTPOAHbIE TOTEHIMANIBI MarHus U nuHKa, J/1C raipBaHHYECKOro 3JIEMEHTa
U COCTaBbTE CXEMY rajlbBAHUYECKOIO AJIEMEHTA.

34. Yepes pactBOp cyiab(dara nmmHKa B TedeHHWe dYaca mpomymeHo 25 A. Ha kartome
BBIIETTWIIOCH 22,5 T MHKA. OnpenenuTe BhIXO 110 TOKY.

35. Hamncatp ypaBHEHUS IIPOLIECCOB, MPOUCXOAAIIMX MIPH JIEKTPOJIM3€E PACIIaBa HUTPATA
HaTpus ¢ AuadparMoii U pacTBOpa HHUTpaTa HATPHs C IIMHKOBBIM aHOJIOM.

36. BpluuciauTh MakCHUMaJdbHYIO paboOTy XHUMHUYECKOW peakiuy, MpOoTEeKalolend o
ypaBHeHH10: ZNn + CuSO4 - =ZnSO4 +Cu, ecu DJIC ransanmdeckoro snementa npu 25 °C pasua
1,0934B. CocrtaBbTe cXeMy raJIbBAaHUYECKOIO IJIEMEHTA.

37. CKOJBKO BpEMEHHU HYKHO MpPOMycKaTh TOK cuiior 1,5 A uepes 0,1H pactBop cynbdara
Menu (2) ¢ ”HEPTHBIMHU AJIEKTPOIaMHK, YTOOBI TIOJTHOCTBIO BHIAETUTH Meab u3 300 M pacTtBopa?

38. Hamucatp ypaBHEHHS MTPOLIECCOB, MPOUCXOISIINX MIPU AIEKTPOJIHU3E paciiaBa cynbdara
cepeOpa ¢ nnadparMoii U pacTBopa HUTpaTa cepedpa ¢ METHBIM aHOJIOM.

39. TI'anpbBaHMYECKHM 3JIEMEHT COCTOUT U3 METAJUIMUECKOTO 0JI0Ba, orpykeHHoro B 0,01M
pacTBOp XJI0OpHIa 0JIoBa (2) U MeTaUTMYeCKO Meau, morpyxeHHoi B 0,1M pacTBop xiopuaa Menu
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(2). Onpenenure ANEKTPOAHBIE MOTEHUUANBI ojoBa U Meau, DJC ranbBaHHMYECKOTO 3JIEMEHTa U
COCTaBbTE CXEMY rajlbBaHUUYECKOT'O IEMEHTA.

40. MonsipHasi 3JeKTpUYecKas MPOBOAMMOCTb MPHU OECKOHEYHOM paz0aBICHUH XJIOPUAA
murast ipu 25 °C paBua 115 Momb.cm?. Uncro mepeHoca KaTHOHA TOTo 3IeKTpoianTa pasHo 0,33.
ModsipHasi 3JeKTpUYecKas MPOBOJIUMOCTh MPU OECKOHEYHOM paz0aBJIEHUH aleTara aMMOHHUS TIPU
25 9C pasna 114,7 Monb.cM?. UHCIo TNIPOBOAMMOCTH IPH OECKOHEYHOM pa30aBICHHU aleTaTa
JIUTHSL.

41. Hanwucate ypaBHEHHS IMPOLIECCOB, NPOUCXOISAIIMX MPH AIIEKTPOJIU3E pacIuiaBa
THJIPOKCUAA MarHus 6e3 auadparMel U pacTBOpa XJIOPHA KAJIUS C MEJAHBIM aHOJIOM.

42. T'albBaHMYECKHUM 3JIEMEHT COCTOUT U3 METALNTMYECKOTO HUKENA, norpykeHHoro B 0,1M
pacTBOp HUTpaTa HUKeEJ (2) M METaJUIMYECKOro cepedpa, norpy:xenHoro B 0,01 M pactBop HuTpara
cepebpa. Ompenenure 3JIEKTPOJHbIE MOTEHLIMANbl HUKeNs u cepedpa, DJIC ranbBaHHMUECKOTO
AJIEMEHTA U COCTaBbTE CXEMY IaJIbBAHMUYECKOTO 3JIEMEHTA.

43. Ilpu snextponuze 0,01 H pacTBopa cynbdara HuKens (2) Ha KaToae Bbyaenuiock 0,2935
I Hukens. YObulb cynbgaTta HUKENS (2) B KaTOJHOM IPOCTPAHCTBE IPH pPAcCUETe HA HUKEIb
cocraBuia 0,1761 r. Halitu umcna mepeHoca s MOHOB, €CiM yOBbUIb HUKENs Ha aHOJE paBHA
0,1174 r.

44. HanucaTh ypaBHEHHsI IIPOLIECCOB, IPOUCXOIAIINX MIPH ANEKTPoIM3e paciiaBa (ocdata
HaTpus ¢ quadparmoii u pactBopa ¢ocdara HATPUS C MEIHBIM aHOJIOM.

45. T'anpBaHWYECKUI 3JEMEHT COCTOUT W3 METAJUIMYECKOTo jKele3a, MOTrpy>KEHHOro B
0,01M pactBOp XxJ0opuja >kene3a (2) 1 METAIUIMYECKOTO CBUHIIA, morpyxkenHoro B 0,1M pactBop
xynopuga cBuHNA(2). OmpegenuTe 5JIEKTPOJIHBIE TMOTEHIMANbI keie3a u  cBuHIA, IJC
rajlbBAHUYECKOT0 3JIEMEHTA U COCTABbTE CXEMY 'aJIbBAaHUUYECKOIO AIEMEHTA.

46. IIpu snexTponusze BOJAHOIO pacTBOpa ¢ MHEPTHBIMHU 3JIEKTpoAaMu Xjopuaa xpoma (3)
TOKOM CcuIOM 2A Macca Karoja yBeauuujach Ha § r. B TeueHMe Kakoro BpeMEHHU MPOBOIUIU
AIIEKTPOJIN3.

47. Hanwucath ypaBHEHHUS TMPOLECCOB, IMPOUCXOMAIIUX MPHU IJIEKTPOJIU3E pacijaBa
THJIpOKCUAA TUTUS Oe3 quadparMel U pacTBOpa HHUTpaTa CBUHIA (2) ¢ MHEPTHBIM aHO/IOM.

48. Hanucatb ypaBHEHUs IPOLIECCOB, TPOUCXOIAIMINX IPH IEKTPOIHU3E paciiaBa cyiabgpara
HaTpus ¢ JuadparMoii u pacTBopa HHUTpaTa Meau (2) ¢ HUKEIEBBIM aHOAOM.

49. Hamnwucare ypaBHEHHUS TMPOLIECCOB, MPOUCXOJALIMX MPHU AJIEKTPOJIM3E pacIjiaBa
kapOoHaTa Kanus ¢ [uadparmoil u pactBopa kKapOoHaTa Kalus C MEJIHBIM aHOJIOM.

50. HamucaTh ypaBHEHUS MPOLIECCOB, IPOUCXOIAIINUX IPH IEKTPOIU3E paciljiaBa HUTPUTA
MarHus ¢ quadparmMoil v pacTBopa IHMaHUA KaJlUsl ¢ METHBIM aHO/IOM.

51. Hanncatp ypaBHEHUS MIPOLIECCOB, MPOUCXOIALINX MIPU IEKTPOIU3E paciuiaBa CylbpuTa
HaTpus ¢ quadparMoii u pacTBopa Cyab(pUTa HATPUS C MEIHBIM aHOOM.

52. HancaTh ypaBHEHHUS MPOLIECCOB, MPOUCXOIAIINX MPH JIEKTPOJIN3E pacIiaBa XJIOpUIa
xenesa (2) ¢ nnadparmMoit 1 pacTBopa XJopujia xkenesa (2) ¢ IMHKOBBIM aHOJIOM.

53. HanmcaTe ypaBHEHMS IPOLIECCOB, MPOUCXOASIINX IIPU JIEKTPOJIM3E PACILIaBA HUTPATA
cepebpa ¢ auadparmMoii ¥ pacTBOpa HHUTparta cepedpa ¢ IIMHKOBBIM aHOJIOM.

54. Hanucatp ypaBHEHUS MIPOLIECCOB, MPOUCXOASIIUX MPHU AIEKTPOJIN3E paciliaBa cyibdaTa
xpoma (3) ¢ nuaparmoit u pactBopa cynbdara xpoma (3) ¢ HHEPTHBIM aHOOM.

55. Hanucarb ypaBHEHHS MpPOLECCOB, MPOUCXOASANIUMX MPH BJIEKTPOJIU3E paciliaBa
cynbdara maraus 6e3 aAuadparmMsl U pacTBOpa XJIOpHUIA Kallus ¢ MHEPTHBIM aHOOM.

56. Hanucath ypaBHEHHsI MPOLECCOB, MPOUCXOIAIIMX IIPH JIEKTPOJIA3E pacIyiaBa XJIOpHIa
HUKeNS ¢ AradparMoil ¥ pacTBOpa XJIOpUIA HUKENS ¢ METHBIM aHO/IOM.

57. HanucaTh ypaBHEHHs MPOLIECCOB, MMPOUCXOAAIIMX IIPH IJIEKTPOJIN3E pacIuiaBa XJIOpHIa
BucmyTa (3) ¢ nuadparmMoit 1 pacTBopa XJopuzia BUcMyTa (3) ¢ MHEPTHBIM aHOJIOM.

58. Hammcath ypaBHEHHS MPOIECCOB, MPOUCXOAIINX TIPH AJIEKTPOTIU3E paciiaBa OpoMuaa
KaJbIMs ¢ 1uadparMoil 1 pacTBopa OpoMHia KalbLUs C IIUHKOBBIM aHOJIOM.

59. Hammcate ypaBHEHUs TMPOLECCOB, MNPOUCXOIAIIUX TMPU BJIEKTPOJIU3E pacruiaBa
KapOoHaTa KanbLus ¢ AuadparMoil ¥ pacTBOpa XpoMaTa HATPHUsi C MEIHBIM aHOJIOM.
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60. Hamucate ypaBHEHMsSI HPOLECCOB, MNPOMCXOASIIMX IPHU DBJIEKTPOIM3E pacIulaBa
rusipokcuaa 6apus 6e3 auadparmsl U pacTBOpa TUAPOKCHIA Oapus ¢ MEAHBIM aHOJOM.

61. Hanucarb ypaBHEHMs IPOLECCOB, IPOUCXOIALINX MPHU AJIEKTPOJIU3E pacilylaBa CUIMKaTa
HaTpus ¢ quadparMoil U pacTBOpa CHIIMKATa HATPUSA C MEIHBIM aHOJOM.

Tema 5. JlucnepcHble CUCTEMBI.

1. Hanmumure cxemy cTpoeHust MUILE/UIbl 30 rujapokcuna sxkenesa (L), momydenHoro
METO/I0M I'MAPOJIN3a.

2. Ilpu ruaponuse amerata aJlOMHHHS oOpa3yercss 30Jb THIPOKCHAA aTIOMUHHUS.
Hanummre Gopmyiny MULIEIIIBI 3TOTO 30JI5.

3. Kak MOXHO MONY4YUTh TUAPO30JH Cyib(aTa KajbIUs C pPa3IMYHBIM 3HAKOM 3apsja
KOJUIOMIHBIX yacTull? Hanumure cXxeMbl CTPOSHMSI MULEIUIBI 30151 AJI KaXA0Tr0 cliydasl.

4. 3onb rekcanmanodeppara (II) meau (II) momydyen B ycnoBusiX H30BITKA: a) XJIopuia
Menu; 0) rekcaunanodeppata (I1) kanug. Hanumure Gpopmyibl Munenst o000ux 30J1eH.

5. 3onp rexcanuanodeppara (II) meau ObLT MONy4eH MpU EHCTBUU Ha PACTBOP XJIOpHIA
meau (IT) wm30bITKa pactBopa rekcanmanodeppara (II) kamms. Hamwmmre cxemy cTpoeHHS
MULIEIUIBI 3TOTO 30J151.

6. IToTeHIMaIONpeIeISIFOIMME HOHAMH 30JI1 OpoMmJia cepedpa oKa3aluch HOHBI cepedpa.
Hanumure cxemy CTpOEHHS MUIIEIUTBI 3TOTO 30JI5.

7. IlpotuBoMoHamMu 30Ji XJopuaa cepedpa oka3zaiauch HMOHbI HaTpus. Hanummre cxemy
CTPOEHHUSI MUIIEJUIBI ATOTO 30JI51.

8. K 301110, rpaHyJibl KOTOPOTO 3aps’KEHbI OTPULIATEIBHO, TOPO3Hb J0OABIISINCH PACTBOPHI
AJIEKTPOJUTOB: XJIOPUAA HATpHsl, Cyibdara HaATpus, XJIOPHIA AaTIOMUHHUSA, XJIOPHIA KaJbIIMS,
rekcarmmanodeppara (I1) kamus. Pacrmonokure 3TH  AJEKTPOIUTHI TIO WX  YOBIBaroOIICH
Koaryiupymouieil cnocooHoctu. OTBET MOSICHUTE.

9. 3onbp OepiauHCKON na3ypu, cTaOWIM3HpOBaHHBIA Tekcanuanodepparom (II) xamus,
MOPO3Hb KOAryJIUpOBAaJCs CIEAYIOINIMMH SJIEKTPOIUTAMH: CYIb(aToOM Kanus, Cylb(paTroM Maraus,
XJIOPUJIOM aIIOMHUHHS. Pacnosio)kute STH AJIEKTPONMTHI B MOPSAAKE YObIBaHHS 3HAUYEHUS MX
noporoB koarynasiuuu. OTBET MOSICHUTE.

10. ITopor koarynsmuu 3055 XJIOPUAOM Kaust 0OJbIle, yeM XjopuaoM Oapus. KakoB 3Hak
3apsga KoUouAHbIX dYactun? IlpuBenuTe MNpUMEpPHI ANEKTPOIHUTOB, IS KOTOPBIX 3HAYCHHS
MIOPOTOB KOAryJIsiuu OYyT OJTHOTO MOPSAKA.

11. Iloporm koaryiasiuu 3075 XJOPHAOM IMHKAa M Cydb()aroM MarHus MOpPUMEPHO
onnHakoBbl. KakoB 3Hak 3apsna yactu 3o0is? [IpuBeaure npuMepsl 3J€KTPOIUTOB, I KOTOPBIX
3HAYEHUs OPOTa KOaryIsanuu OyayT MeHbIIe; OombIIIe.

12. Tlopor koarymsiuu 305 Cyiab(aroM MarHus MeHblle, 4YeM HuTpaTtom Oapus. Kak
3apsKEeHBl YaCTHUIBI 30117 UTO MOXKHO CKa3aTh O MOPOTe KOAryysiluu 3TOTO e 304 (pochaTom
Kanus?

13. Iopor koarynsiuu 305 rekcanuanodepparom (1) xanus Menbine, yem cyiabhaTom
xenesa (I1), Kako 3Hak 3apsina KoMIoUIHBIX YacTUIl? YTO MOKHO CKa3aTh O MOPOre KOaryJsiuu
ATOTO e 30151 XJIopuaom xpoma (II1)?

14. 3o womuaa cepebpa ObUT MOTyYEH MPU CMENTMBAHWH PACTBOPOB HHUTpaTa cepedpa u
nonuaa ammoHus. Koarynupyromasi cmocoOHOCTh XJIOpUIa Mardus M0 OTHOIICHHUIO K 3TOMY 30JIH0
00JIbIlIe KOAryJIupyroeil cnocodHocT cyiabdara HaTpusd. Hanummure GopmMyny MHUIEIBI 3TOTO
30511,

15. 30mp Opomuaa cunna (I1) momydeH mpu CMEMIMBAaHUM PACTBOPOB alleTara CBUHIIA U
Oopomuia kanpius. Koarynupyroiias ciocoOHOCTh HUTpAaTa MarHus 1O OTHOIICHHUIO K TOMY 30ITI0
OoJpIlle KOAryJHUpylomed crnocoOHocTu cyiabdara ammoHus. Hamummre dopmyiny MuIEIBI
3TOTO 30J14.

16. Koarynupytromiasi cnocoOHOCTh 3JEKTPOJMTOB MO OTHONIEHHWIO K HEKOTOPOMY 30JII0
yMeHbInaercss B mnociegoBarenbHocTH: NazPOs>> K>SOs> NHiNOsz. KakoB 3Hak 3apsna
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KoJUTOMAHBIX vactul? IlpuBeaute mnpUMephl AJIEKTPOJUTOB, KOAryaupykomias CrnocoOHOCTb
KOTOpBIX OyA€T NPUMEPHO PAaBHON yKa3aHHBIM BBILIE.

17. Kakue 0SJIEKTPOJIUTHI M3 MEPEUYHCICHHBIX HWXKE CIEAYeT B3ATh, YTOOBI
SKCHEPUMEHTANBbHO nNoATBepauTh mpaBwio Ilynene—I"apau Ha mnpumepe 3018 THAPOKCHIA
KeJne3a, TMOJYYSHHOTO NeNTU3aluedl COJSHON KHUCIOTOM: XJOpHUI HATpus, TUAPOKCHA HATpPHUS,
XJIOPOBOZIOPOJ, CyiabGaT Kalblus, XJOPUA Kalblus, cylb(aT HaTpus, cyiabdar alroMHUHMUS,
xJiopuj anmoMunus, rekcannanodeppart (I1) kanus, rexcanmanodeppar (L) xanmus?

18. Kakue sBIeHHS NPOMUCXOIAT HpPU JOOABICHHUU K CBEXKEOCAXIAECHHOMY T'MIPOKCUIY
xene3a (1) vebonpimoro konuyectra: a) HC1; 6)FeCls?

19. Ilpemioxxute XMMHYECKMH crmoco0 NenTH3alMM oOcajka TUAPOKCHIAa CBUHIA U
HanumuTe GopMyITy MUIEIUIBI 00Pa3yIOIIErocs 30Is.

20. Kakue BemiecTBa M3 IE€PEUMCICHHBIX HUXKE BbBI3BIBAIOT IENTHU3ALUI0 Koareis
ruapokcuaa amoMmunus: a) rexcanmanodeppar (1) kamms; 6) xmopun Oapusi; B) THAPOKCH]
KaJlus; T') XJIOPHJL aJTIOMUHUSA; 1) aMMHUAK?

21. CpaBHUTE IOBEPXHOCTHYIO AaKTMBHOCTb METHINPOIAHOJIA M METUIOyTaHOJa B
BOJIHBIX PacTBOpAX.

¢, MOJIB/TI o, MH/Mm

Metummpona MetunOyranon
0,125 52,8 47,6
0,25 44,1 23,7

Brimonusiercst 1u nmpaBuiio Tpayoe?
22. CpaBHHUTE MOBEPXHOCTHYIO aKTUBHOCThH MPOMHOHOBOM M MACISHON KHUCIOT B BOJHBIX
pacTBOpax B JAHHOM MHTEpBaJle KOHLIIEHTPAIUH.

¢, MOJB/IT o, MH/Mm
[Iporonmonosas MacngHas Kkucinora
KHCJIOTa
0,0312 69,5 65,8
0,0625 67,7 60,4

Brimonusiercst 1u mpaBuiio Tpayoe?
23. CpaBHHTE NOBEPXHOCTHYIO aKTUBHOCTH MPOMUOHOBOW M MACISHOW KHCIOT B BOJHBIX
pacTBOpax B JaHHOM MHTEpBaJe KOHIEHTPAIU.

C, MOJIB/JI o, MH/Mm
[pornmoHoBast MacnsiHast KHcoTa
KHUCTIOTa
0,25 64,5 55,1
0,125 60,2 47,9

Brinmonnsiercs nu npasuiio Tpay6e?
24. Omnpenenute U CpaBHHUTE IOBEPXHOCTHYIO AKTUBHOCTH ITPONMOHOBOM, MAcCISHOM H

M30MacJsTHOM KUCIOT B BOJIHBIX pacTBopax (7 = = 298 K)
c. o, MH/Mm
IIpormono Macn N3omac
Bas KHCJIOTa sHas JISTHASsIKUCIIOTA
0,125 64,5 55,1 54,3
0,25 60,2 47,9 47,3
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CrenaiiTe BBIBOJBI U3 MTOJIYYEHHBIX JaHHBIX.
25.CpaBHUTE BEJIMYMHBI aJCOPOLUU TNPONHUOHOBOM M MAaCISHOM KHMCIOT M3 BOJHBIX
pPacTBOPOB B Pa3IMUHBIX HHTEpBaIax KoHIeHTpauuil npu 7 = 298 K:

¢, MOJIB/JI o, MH/M
IIponmmonosa Macisanas
sl KHCIIOTa KHUCJIOTa
3,12 1072 69,5 65,8
6,25 1072 67,7 61,6
0,25 60]1 47,9
0,50 54,0 39,8

26. DKCINEepUMEHTaJbHO YCTAHOBJIEHO, YTO BEIWYMHA MAaKCUMalIbHOW aacopOruu
MIPOMMOHOBOM KHUCIIOTHI Ha yriie coctasisieT 3,0 1072 mouns/t; o = 6,0°107% mons/n. Kakas macca
BellecTBa afcopOupoBaack U3 pacTBOpa, B KOTOPOM YCTAaHOBHJIACH PABHOBECHAs] KOHIEHTpALUs
0,1 mone/n? Macca ancopbenTa paBHa IT.

27. Ilpu panHOU Temnepatrype u3 pactBopa I[IAB c¢ xkonuentpammeir 0,2 Monb/a
ancopOoupyercs HEKOTOpBIM azncopOerToM 2,96 - 107 wmoms/r BemectBa. Omnpenenute
aIcCOpOILIMOHHYIO EMKOCTh a/icopOeHTa (B MoJib/1), eciu o = 0,07 Moub/1.

28. Emkocth ancopoenra AJIE mo xomectepuny coctasiser 0,7 mxMoub/r. Kakas macca
XOJIECTepUHA a/IcCOPOUPYETCs U3 IJIa3Mbl KPOBHU, coJiepKariei 4,8 MKMOJIb/MII XOJIECTEpUHA, €CIH O
= 2 wMxmonb/mMa? Kak u3MEHUTCS BeNWYMHA aJCcOpPOIUM TpPHU YBEIWYCHHH KOHIEHTPAIUU
XOJIECTepUHA B TIa3Me 10 5,4 MKMOJIb/MIT?

29. PactBop yKcycHOM KuchnOThl oObeMoM 50 wmn ¢ koHueHTtpauuedt 0,1 Momb/a
B30anThIBajICs ¢ aacopoeHToMm maccoit 2 r. Ilocie moctmxeHus agcopOLMOHHOTO paBHOBECHS Ha
TUTpOBaHuEe puibTpaTa o0beMoM 10 M Obul 3aTpayeH TUTpant oobemoM 15 mi ¢(KOH) = = 0,05
MoJib/11. OnpenennuTte BEIMUUHY aCOPOIUH YKCYCHON KUCIIOTHI.

6. @®OHJI OLEHOYHBLIX CPEJACTB JJs1 MNPOBEJEHHMSI TEKYILIEIO
KOHTPO.I4, MPOMEJKYTOYHOIl ATTECTALMHM OBYYAIOIIUXCS IO
JUCHUILIMHE (MOJIYJIIO)

q)OHI[ OLCHOYHLIX CPECACTB I MPOBCACHUS TCKYIICTO KOHTPOJIA, HpOMe)KYTO‘-IHOI\/'I

aTTeCTallu NPpUBCACH B ITPUTTOKCHUHA K pa60qel71 nporpamme

7. TEPEYEHb OCHOBHOM W JOHNOJIHUTEJBHOM YYEBHOH
JIATEPATYPBI, HEOBXO/IJUMOM J1JIs1 OCBOEHUSA IUCIUIIINHBI (MOJIYJIS)

IlepeyeHb OCHOBHOM JIUTEPATYPHI

1. ®usnyeckas u koutouaHas xumus [Dnexktponnsiit pecype] / "A. I1. benses, B. . Kyuyk;
O pen. A. II. bensgena" - M. : I'DOTAP-Menna, 2014.
http://old.studentlibrary.ru/doc/ISBN9785970427668-0007.html

2. bense A.Il. ®usndeckas u koyutouaHasa xuMus: 3agadyHuk.-M.: [ DOTAP-Meana, 2014
http://old.studentlibrary.ru/doc/ISBN9785970427668-0007.html

3 .EBctparoBa K.M. ®usnueckas u komnouHas xumus : yueO. st By3oB / K.M. EBctpaTtoBa
[1 ap.]. — M. : IDOTAP-Meaua, 2008. — 704 c.- http://www.booksmed.com/farmakologiya/2109-
fizicheskaya-i-kolloidnaya-ximiya-evstratova-uchebnik.htmi

4. XaputonoB 1O.f. ®usmueckas xumus. [DneKTpoHHBIM pecypc]: YueOHuk. — M.,
«'D0TAP — Menuay, 2013. - http://old.studentlibrary.ru/book/ISBN9785778229334.html



http://old.studentlibrary.ru/doc/ISBN9785970427668-0007.html
http://old.studentlibrary.ru/doc/ISBN9785970427668-0007.html
http://www.booksmed.com/farmakologiya/2109-fizicheskaya-i-kolloidnaya-ximiya-evstratova-uchebnik.html
http://www.booksmed.com/farmakologiya/2109-fizicheskaya-i-kolloidnaya-ximiya-evstratova-uchebnik.html
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5. Ousnueckas XuMusg. XUMHYECKas TEPMOAWMHAMHKA [DIEKTPOHHBIN pecypc]: yueo.
nocobme / Twumakosa  E.B. - HoBocubupck : Usn-eo HITY, 2016, -
http://old.studentlibrary.ru/book/ISBN9785778229334.html

IlepeyeHb 10MOJTHUTEIbHOM JIUTEPATYPHI:

1. ®usnueckas M KOUIOMAHAS XUMHUSA. PyKOBOJICTBO K MPAKTHYECKUM 3aHATHSAM
[DnexTpoHHEIH pecypc]: yuebHoe mocobue / [Tox pen. A.IL. bensesa - M.: ITDOTAP-Menua, 2012.
- http://old.studentlibrary.ru/book/ISBN9785970422076.html

2. EpmoB 10.A. Komronnnas xumus. Yuebuuk. — M., «I'DOTAP — Menuay», 2011.
http://stgmu.ru/userfiles/depts/general_bioorganic_chemistry/knigi/

3. EpmoB 10.A. O6mas xumus. buopusndeckas xumus. XuMusi OMOTCHHBIX AJIEMEHTOB :
yue6. nmns By3oB / HO.A. EpmoB [u np.]. — M. : Bweicm. mk., 2007. — 559 c.
http://stgmu.ru/userfiles/depts/general_bioorganic_chemistry/knigi/

4. Mymxkam6apos H.H. ®dusmueckas u xoiiougHas xumus : Kypc jgekuui / H.H.
MymkambapoB. — M. : ITDOTAP-Menua, 2001. — 384 c. . https://www.studmed.ru/mushkambarov-
nn-fizicheskaya-i-kolloidnaya-himiya_6d98436d4d5.html

5. dusnyeckass U KOJUIOMJHAS XUMUS: YUEOHUK JJii MEIUIMHCKUX BY30B (C 3a/JlayaMu U
pelieHusaMu) [DIeKTPOHHBIM pecypc| y4yeOHMK Ui MEIUIMHCKUX BY30B (C 3aadyaMud U
pemenusimu). / Mymkambapos H.H. - 4-e wm3m., crep. - M. : @®JIMHTA, 2015. —
http://old.studentlibrary.ru/book/ISBN97859976522954.html

6. Ousnyeckas W KOUIOMIHAS XUMHUSA. 3aJadud W YIOPaKHEHUs: YydeOHOe MOocoOue
[Dnextponnslil pecype] / benonyxos C.JI.,. Hemuposckas U.b, Cemxo B.T. [u np.]; mox oOur. pen.
benonyxoBa CJL - M. : [Tpocnexr, 2016. -
http://old.studentlibrary.ru/book/ISBN9785392195466.html

7. Crpombepr A.I'. ®usmueckas xumus : y4ed. mans By3oB / A.I'. CrpombGepr, [.II.
Cemuenxko. — M. : Bercur. mik., 2006. — 527 c. http://bookre.org/reader?file=579775

8. NEPEYEHb COBPEMEHHBLIX INPO®ECCHUOHAJIBHBIX BA3 JAHHBIX,
NH®OPMAIIMOHHBIX CITPABOYHbBIX

Bce obOyuaronuecs oOecrieueHbl JTOCTYIIOM K COBPEMEHHBIM INpodeccHoHanbHbIM 0Oa3am
JaHHBIX W WH(QOPMALIMOHHBIM CIIPABOYHBIM cHcTeMaM. EjkerogHoe OOHOBJICHHE COBPEMEHHBIX
npodecCHOHATBHBIX 0a3 JaHHBIX U WH(GOPMAIMOHHBIX CIIPABOYHBIX CHCTEM OTPaXKaeTcs B JIUCTE
aKTyanu3aluuu pabodel mporpaMMel.

®enepajbHble 00pa3oBaTe/bHbIE OPTAJIbI

1. ®enepanbhbiii moptan "Poccuiickoe oopasoBanue Www.edu.ru

2. Undopmannonnas cucrema "EnuHoe OKHO J1ocTyma K 00pa3oBaTebHbIM pecypcam”
window.edu.ru

3. ®enepanbHbIi HEeHTP HHOPMALTMOHHO-00pa30BaTeIbHBIX pecypcoB feior.edu.ru

4. OTKpBITHIN Ki1acc openclass.ru

5. Yuurensckuii nopran uchportal.ru

6.Enunas KOJUTCKIIUS UH()OPMAIIMOHHO-00Pa30BATEILHBIX ~ PECYPCOB school-
collection.edu.ru

7. Jlextopuit Munobpuayku/Munnpocsemnienust Poccun

https://vk.com/videos-30558759?section=album_3

CoBpemeHnHble npodeccuoHaNbHbIe 0a3bl JAHHBIX:

1. https://toxnet.nIm.nih.gov/

2. http://www.toxreview.ru/

3. DnekTpoHHas OMOIMOTEKA YUeOHBIX MAaTEPUAIIOB 110 XUMHH
http://www.chem.msu.ru/rus/elibrary/

4. Caiit o xumun http://www.xumuk.ru/

5. Caiit o xumun http://www.alhimik.ru/

6. Caiit o xumuu http://www.chemport.ru/



http://old.studentlibrary.ru/book/ISBN9785970422076.html
http://stgmu.ru/userfiles/depts/general_bioorganic_chemistry/knigi/
http://stgmu.ru/userfiles/depts/general_bioorganic_chemistry/knigi/
https://www.studmed.ru/mushkambarov-nn-fizicheskaya-i-kolloidnaya-himiya_6d98436d4d5.html
https://www.studmed.ru/mushkambarov-nn-fizicheskaya-i-kolloidnaya-himiya_6d98436d4d5.html
http://old.studentlibrary.ru/book/ISBN97859976522954.html
http://old.studentlibrary.ru/book/ISBN9785392195466.html
http://bookre.org/reader?file=579775
http://www.edu.ru/
http://www.window.edu.ru/
http://www.fcior.edu.ru/
http://www.openclass.ru/
http://www.uchportal.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://vk.com/videos-30558759?section=album_3
https://toxnet.nlm.nih.gov/
http://www.toxreview.ru/
http://www.chem.msu.ru/rus/elibrary/
http://www.xumuk.ru/
http://www.alhimik.ru/
http://www.chemport.ru/
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7. Hayunas snektponnas oubnuoreka eLIBRARY.RU https://elibrary.ru/defaultx.asp
8. baza manusix NIST Chemistry WebBook https://webbook.nist.gov/chemistry/
DJIeKTPOHHBbIE OMOJINOTEYHbIE CUCTEMBbI:
1. OBC KoncynsranT cryaenTa http://www.studentlibrary.ru/
2. OBbC bubiunoxommiekTarop http://www.bibliocomplectator.ru/
3. Ilpesunenrckas 6ubnmmoreka umenn b.H. Enpuuna https://www.prlib.ru/
4. ObC YHuuBepcutetckas 6ubaroTeka onnaia https://biblioclub.ru/
5. OBC Jlans https://e.lanbook.com/
6. DnekTpoHHas oubimoreuHas cucrema «tOpaiit» www.biblio-online.ru
7. Dnexkrponnas budaunoreunas cuctema BOOK.ru http://www.book.ru/
I/IH(l)OpMaIII/IOHHLIe ClIpaBOYHbIC HH(])OpMaIII/IOHHO-HOI/ICKOBLIe CUCTEMBbI:
1. be3zomacusrii mouck SKyDNS http://search.skydns.ru/
2. Slunexc https://yandex.ru/
3. Pam6Guep https://www.rambler.ru/
4. Google https://www.google.ru/
5. Mail.ru https://mail.ru/
6. Yahoo https://ru.search.yahoo.com/
7. Bing https://www.bing.com/
CaiiTbl HAy4YHBIX JJIeKTPOHHBIX OUOIHOTEK
1. eLibrary https://elibrary.ru/
2. Springer https://www.springer.com/gp/chemistry
3. Elsevier https://www.elsevier.com/books-and-journals
4. Informa https://informa.com/divisions/academic-publishing/
5. American Chemical Society https://pubs.acs.org/
OmnulaiiH CJIOBApH U NEPEeBOIYUKHU
. translate.yandex.ru
. translate.google.ru
. translate.ru
. prof-translate.ru
. webtran.ru
. lingvo-online.ru
. m-translate.ru
Cl'lpaBO‘lHl)Ie CUCTEMBbI
1. Omnnaiin-Bepcus Koncynprantlmroc: Crynenty u [IPENOAABATEIIO
http://www.consultant.ru/edu/
2. Onnaiin-Bepcust Koncynprantllnroc: Crynent http://student.consultant.ru/

~No oTh~ WN -

JIEKTPOHHBIE 00pa30BaTe/IbHbIC PeCypChl, Pa3padoTaHHBIE PENnoJAaABaTeISIMHA U
pa3memennbie B OC_MOODLE ITTY
1. http://dis.ggtu.ru/pluginfile.php/54184/mod_resource/content/1 - Xumuueckas
TEPMOINHAMHKA
2. http://dis.ggtu.ru/pluginfile.php/54185/mod_resource/content/1/ -Xumuueckasi KHHETHKA
3. http://dis.ggtu.ru/pluginfile.php/54183/mod_resource/content/1 - PactBopst
4. http://dis.ggtu.ru/pluginfile.php/54186/mod_resource/content/1- DnexTpoxumus
5. http://dis.ggtu.ru/pluginfile.php/54182/mod_resource/content/1 — JlucriepcHbie CHCTEMBI
6.file:///C:/Userss COMPUTER/Downloads/KonTpomabnasn%20padora%20na%20temy%20X
nmuueckasi%20repmoanHamuka%20(pdf.10)%20(1).pdf - KontponpHass pabora 1o Teme
Xumuueckas TCPMOANHAMUKA
7.file:///C:/Userss: COMPUTER/Downloads/Tect%20m0%20%20Tepmoaunamike%20(2).pdf-
TecT 1o XuMUYECKON TEPMOJUHAMHUKE.
8. https://dis.ggtu.ru/mod/folder/view.php?id=40638&forceview=1- KourposipHas pabora u
TECT II0 TEME XHUMHYECKas KUHETHKA.


https://elibrary.ru/defaultx.asp
https://webbook.nist.gov/chemistry/
http://www.studentlibrary.ru/
http://www.bibliocomplectator.ru/
https://www.prlib.ru/
https://biblioclub.ru/
https://e.lanbook.com/
http://www.biblio-online.ru/
http://www.book.ru/
http://search.skydns.ru/
https://yandex.ru/
https://www.rambler.ru/
https://www.google.ru/
https://mail.ru/
https://ru.search.yahoo.com/
https://www.bing.com/
https://elibrary.ru/
https://www.springer.com/gp/chemistry
https://www.elsevier.com/books-and-journals
https://informa.com/divisions/academic-publishing/
https://pubs.acs.org/
http://translate.yandex.ru/
http://translate.google.ru/
http://translate.ru/
http://prof-translate.ru/
http://webtran.ru/
http://lingvo-online.ru/
http://m-translate.ru/
http://www.consultant.ru/edu/
http://student.consultant.ru/
http://dis.ggtu.ru/pluginfile.php/54184/mod_resource/content/1
http://dis.ggtu.ru/pluginfile.php/54185/mod_resource/content/1/
http://dis.ggtu.ru/pluginfile.php/54183/mod_resource/content/1
http://dis.ggtu.ru/pluginfile.php/54186/mod_resource/content/1
http://dis.ggtu.ru/pluginfile.php/54182/mod_resource/content/1
file:///C:/Users/COMPUTER/Downloads/Контрольная%20работа%20на%20тему%20Химическая%20термодинамика%20(pdf.io)%20(1).pdf
file:///C:/Users/COMPUTER/Downloads/Контрольная%20работа%20на%20тему%20Химическая%20термодинамика%20(pdf.io)%20(1).pdf
file:///C:/Users/COMPUTER/Downloads/тест%20по%20%20Термодинамике%20(2).pdf-
https://dis.ggtu.ru/mod/folder/view.php?id=40638&forceview=1-
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9.https://dis.ggtu.ru/pluginfile.php/92544/mod_resource/content/1/Koutponbsrasn%20padoTa%20mo
%201eme%202nexkrpoxumust.pdf — Kontponbnas paboTa 1o teme DIeKTPOXUMHUSL.

10. https://dis.ggtu.ru/pluginfile.php/92545/mod_resource/content/1/Tect%202nexrpoxumus.pdf —
Tect o TeMe DIEKTPOXUMHMUSI.
11.https://dis.ggtu.ru/pluginfile.php/88496/mod_resource/content/1/Kontponbuas%20pabdora%20P
actBopbl.pdf — KortponbHas pabora o teme PacTBopsl.
12.https://dis.ggtu.ru/pluginfile.php/88495/mod_resource/content/1/Tect.%20PacTBopr1%20%28pd
.10%29.pdf — Tecr o Teme PacTBOpEI.
13.https://dis.ggtu.ru/pluginfile.php/97749/mod_resource/content/1/Borpocsi%20k%20k0m10KBIY
My%20m0%20T1eme%20PactBopsl.pdf — Borpock! k KoymokBuyMy o Teme PacTBopsbi.
14.https://dis.ggtu.ru/pluginfile.php/98728/mod_resource/content/1/kouTp%20pa6%201m0%20x0s110
un%?20xumun..pdf — Kontponbhas pabora no teme Komonanast xumusi.
15.https://dis.ggtu.ru/pluginfile.php/97753/mod_resource/content/1/Bonpocei%20komokBuyma%o2
0mo0%20reme%20Komnonanas%20xumus.pdf — Bonpocsl k komnokBuymy mo teme KosmougHas
XUMUSL.

9. Onmncanne MaTepHaJbLHO-TEXHHYECKO 0a3bl, HEOOXOIMMOI JIsi OCYIIECTBJIEHHS
00pa30BaTeIbLHOIO MpoIecca Mo THCIUILIHHE

Haumenosanue aydumopm? OCHau{eHHOC”’lb HEPGQEHb JAUUEH3UOHHO020
aydumopuﬁ npoOCPpAMMHOZO obecneuenus.
Y4ebOHast ayJUTOpHSA AJIsI IPOBEICHNUS Jlocka, KOMIUIEKT Mebenn Juis [IpenycraHoBieHHAs OMEpAIIIOHHASL
3aHATHH JEKIIMOHHOI'O THIIA, 3aHATHI MpenoaaBaTesi, CTOJbI, CTYJIbS cuctema Microsoft Windows 8 Home
CEMHHAPCKOTO THIA, TPYIIIOBBIX U U 00yJaroImnXcs, OEM-Bepcus.
WHIMBHYaJIbHBIX KOHCYJIBTALINH, MIPOEKIIMOHHBINA 3KpaH, [Maker opucHbIX mporpamm Microsoft
TEKYIIEro KOHTPOJIS U IPOMEXYTOYHOM CTAIMOHAPHBINA MPOEKTOP, Office Professional Plus 2013,
arrecrauun Ne 107 142611, MockoBckas MEPCOHANBHBINA KOMIBIOTED, muen3us Microsoft Open License Ne
00J1acTh, HOYTOYKH 64386952 ot 20.11.2014 st TOY
r. OpexoBo-3yeBo, yi. 3eneHas, 1. 4 BIIO MockoBckuii TocyiapcTBEHHBIN
00JIaCTHOW T'YMaHUTAPHBIA HHCTHTYT.
VYueOHast ayJuTOpHs AJIsl IPOBECHUS Jlocka, cToIbl, CTYIbS, [IpenycraHoBiieHHAs ONEpallOHHAS
NPaKTHYECKUX 3aHSTHIL, TPYIIIOBBIX U naboparopHas Me0eb, cucrema Microsoft Windows 8 Home
WHJIMBHYaJIbHBIX KOHCYJIbTALUH, MPOEKLUOHHBIN 3KpaH, OEM-Bepcus.
TEKYIIEro KOHTPOJISI U IPOMEKYTOUHON MyJIBTHMEINHHEIA iepeHocHON | [lakeT opucHBIX mporpamMm Microsoft
aTTectaluu u jadoparopust GuU3NUECKOi U MPOEKTOP, HOYTOYKH. Office Professional Plus 2013,
KoymtouaHoM xumuu Ne 109 Obopyoosarnue n1abopamopuu muen3us Microsoft Open License Ne
142611, MockoBckast 00J1aCTh, T. Qusuueckoll u KOIIOUOHOU 64386952 o1 20.11.2014 ma T'OY
OpexoBo-3yeBo, yi. 3eneHas, A. 4 Xumuu: BIIO MockoBckuii rocy1apcTBEHHbIN
- BermsokHol mikad, 00JIaCTHON I'yMaHUTAPHBIA HHCTHTYT.

CrenHaNbHbIe KadbI ¢
HEOOXOIUMON XUMHUYECKOHN
MOCY/1I0M U XUMHUYECKUMU
peaKTHBaMH, CYITMIBHBIN mKad.
- pH-meTps, pH-150 M, texHo-
XMUMHUYECKHE BEChI
OJ/IHOYALIIEYHbIE DJIEKTPOHHbBIE,
- Bonsneie 6aHu, TEPMOMETPHI,
apeoMeTpPbl, BACKO3UMETPHI
KalWUILIPHBIE,

- CrieniuanpHasi CTCKJISTHHAS 1
(dhapdoposas nocyna,
METAUTUIECKUE ITATHBBI,

- llITaTHBEI TSI TUTIETOK |
MPOOUPOK, DIIEKTPUICCKIEC
TUTATKH,

- [IpoekmoHHbIH GoHaph ISt
n3y4enust ¢pdexra Tunnans,



https://dis.ggtu.ru/pluginfile.php/92544/mod_resource/content/1/Контрольная%20работа%20по%20теме%20Электрохимия.pdf
https://dis.ggtu.ru/pluginfile.php/92544/mod_resource/content/1/Контрольная%20работа%20по%20теме%20Электрохимия.pdf
https://dis.ggtu.ru/pluginfile.php/92545/mod_resource/content/1/Тест%20Электрохимия.pdf
https://dis.ggtu.ru/pluginfile.php/88496/mod_resource/content/1/Контрольная%20работа%20Растворы.pdf
https://dis.ggtu.ru/pluginfile.php/88496/mod_resource/content/1/Контрольная%20работа%20Растворы.pdf
https://dis.ggtu.ru/pluginfile.php/88495/mod_resource/content/1/Тест.%20Растворы%20%28pdf.io%29.pdf
https://dis.ggtu.ru/pluginfile.php/88495/mod_resource/content/1/Тест.%20Растворы%20%28pdf.io%29.pdf
https://dis.ggtu.ru/pluginfile.php/97749/mod_resource/content/1/Вопросы%20к%20коллоквиуму%20по%20теме%20Растворы.pdf
https://dis.ggtu.ru/pluginfile.php/97749/mod_resource/content/1/Вопросы%20к%20коллоквиуму%20по%20теме%20Растворы.pdf
https://dis.ggtu.ru/pluginfile.php/98728/mod_resource/content/1/контр%20раб%20по%20коллоид%20химии..pdf
https://dis.ggtu.ru/pluginfile.php/98728/mod_resource/content/1/контр%20раб%20по%20коллоид%20химии..pdf
https://dis.ggtu.ru/pluginfile.php/97753/mod_resource/content/1/Вопросы%20коллоквиума%20по%20теме%20Коллоидная%20химия.pdf
https://dis.ggtu.ru/pluginfile.php/97753/mod_resource/content/1/Вопросы%20коллоквиума%20по%20теме%20Коллоидная%20химия.pdf

29

- ®otokonopumerp KFK-2,

- Kongykromerp Arnon 4100,
- Cnexrpodoromerp Portlab 510,
- [IpuGops! mist n3ydeHus
9IIEKTPOJIN3a, KAJIOPHMETHI,
aMIIepMETPBHI,

- BuckosumeTpsol

ITomerienue a1 caMOCTOSTENBHOM
paboTe! ooy4arormxcst Ne 104
142611, MockoBcKast 001acTh, T.
OpexoBo-3yeBo, yi. 3eneHas, A. 4

KoMmnbroTepHBIE CTOIIBL, CTYJIIbS,
MOHOOJIOKH C BBIXOJIOM B
WuTepuer

[penycraHoBiIeHHAs OlEpaliOHHAS
cucrema Microsoft Windows 8.1
Single Language OEM-epcusi.
[Maker opucHsx nmporpamm Microsoft
Office Standard 2007, numeH3ust
Microsoft Open License Ne 43726236
ot 30.03.2008 m1s MuHuCTEpCTBa
o0Opa3zoBaumst MOCKOBCKOM 001aCTH.

WNudopmanoHHETI
MHOTO()YHKIIMOHAJIBHBIH LIEHTP
ITomermienue aJis caMOCTOSTENBHON
paboThI 0OyUaromuXCs
142611, MockoBckast 001acTh, T.
OpexoBo-3yeBo, yi. 3eneHas, 1.4

Kommnextst Mmebenn st
o0yJaromuxcs; MepcoHaIbHBIC
xomnbioTeps! (30 mT.) ¢
MTOIKITFOYCHUEM K JIOKATBHOM
cetu I'TTY, Berxon B DMUOC n
WnTepuer

[IpemycTaHoBieHHas ONepariOHHAS
cuctema Microsoft Windows 10
Home OEM-Bepcus.
OOHOBIICHHE OTIEPAIIMIOHHON CUCTEMBI
1o Bepcuu Microsoft Windows 10
Professional, munensus Microsoft
Open License Ne 66217822 ot
22.12.2015 ana I'ocynapcTBeHHBIH
T'YMaHHUTaPHO-TEXHOJOTHUCCKHUIT
YHHUBEPCHUTET.

[Maker opucHsIx nmporpamm Microsoft
Office Professional Plus 2016,
mumen3us Microsoft Open License Ne
66217822 ot 22.12.2015 na
T'ocynapcTBeHHBIN T'yMaHUTapHO-
TEXHOJIOTHYECKUI YHIUBEPCHUTET.

10. OBYYEHHME

NHBAJINIOB

n  JINI

BO3MOXHOCTSAMHU 310POBbs
[Tpu HeoOxoaumocTu pabouasi mporpamMma JUCLHILIMHBI MOXKET ObITh aJanTHpOBaHa
i1 oOecrieueHHsl 00pa3oBaTeIbHOrO Ipolecca HWHBAIMAOB U JIMIL C OrPAaHUYEHHBIMU

BO3MOXHOCTAMU  300POBbBA.

C OI'PAHMYEHHBIMH

I[J'Iﬂ 9TOro Tpe6yeTc51 3asBJICHUC CTYACHTA (ero 3aKOHHOTO

MIPEICTaBUTENS) U 3aKJIFOYEHHE IICUXO0JI0ro-MeauKo-nenarornueckoi komuccuu (ITMIIK).

£ .'{” PRI

ABTOD (COCTaBHTEINB):

/ Toremxuuaa H.M.

ITporpamma yTBepskeHa Ha 3aceqanuu kadeapsl xumuu ot 31.08.2021 r., mpoTokon Nel.

A

3aB. xadenpoit

/Xaunna M.A./
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I'ocynapcrBenHoe o0pa3oBaTebHOE YUpe:KaeHHe BbICIIEro 00pa3oBaHus

MocKkoBcKoi 00J1acTH

«I'ocynapcTBeHHbIN TYMAHUTAPHO-TEXHOJIOTHYECKHII YHUBEPCUTET)

®OH/J OHEHOYHbIX CPEACTB
(OEHOYHBIE MATEPHAJIbI)

JIJISI MPOBEEHUSA TEKYIIETO KOHTPOJISI 3SHAHUIM, ITIPOMEXYTOUYHOM

CrnenMajbHOCTH
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NPOrpaMMbl
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®opma o0yueHus
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CpeACTB
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OYHas

OpexoBo-3yeBo
2021 r.
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1. UnauKkaTopsbl J0CTHKEHHUSI KOMIIEeTEeHINH

Ko0 u naumenosanue
oowenpogpeccuonanvnoi

Haumenoganue unoukamopa 00CmuiceHus
oowenpogheccuonanvHnoil

KOMHnemeHyuu KOMHNemeHyuu
OIIK- 1 OIIK-1.1 3nHaer ocHOBHBIE Ouojoruyeckue, (U3UKO-
CnocoOHOCTh HCTIOJIb30BaTh | XUMHUUYECKHE, XHUMHUYECKHE, MAaTeMaTHYeCKHe METOJbI I
OCHOBHEIE Ouosloruueckue, | pa3pabOTKH, WCCICIOBAHUM ¢ DKCHEPTH3bl JIEKAPCTBEHHBIX
(U3HKO-XMMHYECKHE, CPEJ/ICTB, U3TOTOBJICHUS JIEKAPCTBEHHBIX MPEMapaToOB
xumudeckue, maremarudeckue | OIIK-1.2 VYmeer mnpuMeHATh OCHOBHBIE OHOJIOTHYECKHE,
METONBI  JJIA  pa3paboTKH, | PU3UKO-XUMUYECKUE, XUMUYCCKUE, MAaTEMaTHYECKHE METOMIbI
HCCIACAOBAHUN M DKCIEPTHU3BI | I pa3pabOTKH, MCCICAOBAHUN M AKCIEPTU3BI JICKAPCTBEHHBIX
JIEKapCTBEHHBIX CPEICTB, | CPENICTB, U3TOTOBJICHUS JIEKAPCTBEHHBIX MPENapaToB

U3TOTOBJICHUS JIEKAPCTBEHHBIX
IIpenapaToB

OIIK-1.3 Buaageer OCHOBHBIMH OHOJIOTHYECKUMH, (PHU3HKO-
XUMHUYECKUMHU, XUMUYECKAMHU, MAaTEMAaTHIECKUMU METOLAMHU IS
pa3pabOTKH, MCCICAOBAHUNM MW DKCHEPTU3Bl JIEKAPCTBEHHBIX
CPEJICTB, M3TOTOBJICHHUS JICKAPCTBEHHBIX MIPEIApaToB

2. OnucaHue noka3arteJieil 1 KpUTepueB OLeHUBAHUSI KOMIIETEHIUI HA Pa3JIHYHBIX ITanax
ux GopMHPOBAHHUS, ONIMCAHHME IIKAJ OLlCHUBAHUS.

Ornenka ypoBHSI OCBOCHHSI KOMIIETCHIIMH Ha Pa3HBIX dTanax ux (OPMUPOBAHUS TPOBOJUTCS
Ha OCHOBe AHU((epeHINPOBAaHHOIO KOHTPOJIA KaKIOro IOKa3aTels KOMIETEHIUMH B paMKax
OLIEHOYHBIX CcpescTB, npuBeeHHBIX B DOC (OueHoUHbIe MaTEpUAIIbI).

Onenka «OTian4HO», «XOpOIIO», «3a4YTE€HO» COOTBETCTBYET IIOBBIIIEHHOMY YPOBHIO

OCBOCHHA KOMIICTCHIIMU COIJIAaCHO KpPUTCPUAM OLCHHUBAHUA,

IMPUBCACHHBIX B Ta6JII/III€ K

COOTBETCTBYIOLIEMY OLIECHOYHOMY CPEICTBY
Onenka «YI0BIETBOPUTENBHO», «3aUTE€HO» COOTBETCTBYET 0a30BOMY YPOBHIO OCBOCHMS
KOMIIETEHI[MM COTJIACHO KPUTEPUSIM OLICHWBAHUS, IPUBEICHHBIX B TaOJMIlE K COOTBETCTBYIOLIEMY

OLIEHOYHOMY CPEZCTBY

OI_ICHKa ((HeyI[OBJ'ICTBOpI/ITeJ'ILHO», «He 3a4TCHO» COOTBCTCTBYCT IIOKAa3aTC/II0
«KOMIIECTCHIIUA HE OCBOCHA»
Ne | Haumenosanue | Kpamxasa  xapaxkmepucmuka | IIpedocmasnenue
n/n | oyenounozo OUeHOUHO020 cpedcmeda OUEHOUHO20 Kpumepuu ouyenueanusn
cpedocmea cpedcmea 8
donoe
Oyenoynvle cpedcmea 0Jisi NPOBeOeHUsI MEKYULe20 KOHMPO.is
1. Tect Cuctema TectoBsle Onenka  «Omauuno»: B TecTe
CTaHapTU3UPOBAHHBIX 3a/IaHUS BBITIONTHEHO Oosee 90% 3amaHui.
(mokasarenb 3alaHNH, TIO3BOJIIOIIAS Omnenka  «Xopowio»: B Tecte
KOMIIETCHIINN HM3MEPHUTh YPOBEHH 3HAHMIA. BBITIOJTHEHO Oonee 75 % 3amaHuii.
«3HaHue») Onenka «Yooseremgopumenvho». B
TecTe BbIIOJNIHEHO Oomee 60 %
3aJIaHuH.
Onenka «HeydosremsopumenbHoy»: B
TecTe BBIMOJIHEHO MeHee 60 %
3aJIaHuH.
2. Omnpoc dopma paborsl, kxoTopas | Bompocsl k | Ouenka «Omauuno»:
MO3BOJSIET OLEHUTH KPYro3op, | ompocy MPOJIEMOHCTPUPOBAHBI
(mokasarenb yMeHHUe JIOTUYECKH HOCTPOUTH IpeArnoaraeMble OTBETHI;
KOMITETEHIINU OTBeT, yMeHHe MPaBUIBHO HWCIOJB30BaH ANTOPUTM
«YMeHue) MPOIEMOHCTPUPOBATH 06ocHOBaHMIA BO BpeMst
MOHOJIOTHYECKYIO pedb M WHBIC paccyXIeHnH; eCTh JIOTHKA
KOMMYHHUKATHBHEIC HaBBIKH. paccyXIeHui.
YcTHbIi oTpoc obnmamaer Ornenka «Xopouwioy:
OobIIMH BO3MOKHOCTSIMH MIPOAEMOHCTPHUPOBAHBI
BOCITUTATEJIBHOIO BO3JCHCTBHS, IpeAroaraéMbple  OTBETHl;  €CTh
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co3laBas yCIOBUS JUTSt
He(hOpMaITLHOTO OOIIEHUSI.

JIOTUKa paccymneﬂnﬁ, HO HCTOYHO

HCIIONB30BaH AITOPUTM
000cHOBaHHH BO BpeMs
paccyKIeHUM.

Orenka «¥Yooeremeopumenvroy:
MPOIEMOHCTPUPOBAHBI
npenosaracMble OTBETHI, HO
HETPaBUILHO HCIIOJIL30BaH

anroput™M O0OOCHOBaHHMN BO BpeMs
paccyXaeHuil; OTCYTCTBYET JIOTHKa
paccyxneHuil.

Onenka «HeyoosiemeopumenvHoy:
OTBETHI HE NPEJICTABIICHEI.

Pedepar

(moxazaTenn
KOMITETECHIINH
«YMeHHEY)

IIpoaykTt CaMOCTOSTENbHOMN
paboTsl, TIPECTaBIIOIINI
co00if KpaTKoE W3II0KEHHE B
ITICBMEHHOM BHJIE MOJIYYEHHBIX

pE3yNbTaTOB  TEOPETHIECKOTO
aHaNM3a OTIpeIeTICHHOH
HayIHOH (yuebHo-
HCCIIEeIOBATENIbCKON) TEMBI, TIie
packpsiBaeTcs CyThb
HCCIIEelyeMO’ IpoOIIeMBI,

MPUBOJATCA Pa3JIMIHBIC TOYKH
3pC€HHA, a TaK¥Xe aBTOpCKI/Iﬁ
B3I Ha HEC.

Temaruka
pedepaToB

Onenka  «Omauuno»:  TOKa3aHO
[IOHUMAaHHE TEMBI, ymeHue
KPUTHYECKOTO aHajau3a
nHpopmanum. Hcnone3yercs

OCHOBHasl JIUTEpaTypa Mo mpobieme,
JTAHO TeopeTHYeckoe 00OCHOBaHME

aKTyaJIbHOCTM  TEMbI,  IIPOBEICH
aHallu3  JINTEPATyphbl,  IOKa3aHO
IIPUMEHEHUE TEOPETUYECKUX

MOJOXKEHUH B T1podeccrnoHaIbHON
JIeITeNIbHOCTH, paboTa KOPPEKTHO
opopmiieHa (opdorpadus, CTUIb,
LIUTaThl, CCBUIKU U T.J.). 3moxxeHue
Marepuana  pabOTBl  OTIMYACTCS
JIOTHYECKOW TOCIEI0BAaTEIbHOCTHIO,
HaJHIUeM WILTIOCTPATHBHO-
AQHAIUTHYECKOTO MartepHana
(TabnuiBl, THarpaMMbl, CXEMBI U T. 1.
— Ipu HEOOXOIMMOCTH), CCBUIOK Ha

JIUTepaTypHble M HOPMAaTHBHBIE
WCTOYHHKH.

Ornenka «Xopouwioy: MOKa3aHo
MOHUMaHHe TEMBI, yMeHHe
KPUTHYECKOTO aHaiM3a
HHPOPMALIUH. B pabote

HCIOJIb30BaHa OCHOBHAA JIMTEPATYypa
10 TEMC (MeTOI[H‘IeCKaH u Haqua;{),
JAaHO TCOPETUYCCKOC 000CHOBaHHE

TEMBI, PacKpsITO OCHOBHO€E
cojiepKaHue TEMBI, pabora
BBITTOJIHEHA NIPEUMYILIECTBEHHO
CaMOCTOSITENBHO, COJIEP)KUT
poOIeMBI MIPUMEHEHUS
TEOPETUIECKUX TOJI0KEHUHN B

npodeccnoHabHON  IeITETHLHOCTH.

Wznoxenne  matepmanma  pabOTHI
OoTIINYaeTCs JIOTHYECKON
MOCJIC/IOBATENILHOCTEIO,  HAJTMYHEM

WLTIOCTPAaTHBHO-aHAINTHIECKOTO
Mmarepuana (TabiWIBl, AMArpaMMBl,
CXEMBI ¥ T. JI.- TIPH HE0OXOMMOCTH),
CCBUIOK  Ha  JIUTepaTypHble U
HOpPMaTHBHBIE MCTOYHHKH. VIMeroTcs
HEJIOCTATKH, HE HOCSIIUE
MPUHIUITHAIEHOTO Xapakrepa,
paboTa KOppeKTHO 0hOopMIICHA.

Onenka «Yooeremseopumenvho»: He
MOKa3aHO IIOHMMaHHE TEMBI, YMECHHUE
KPUTHYECKOTO aHanM3a
nndopmanum. Bubnuorpadus
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OrpaHHYeHa, HET JOJDKHOTO aHalln3a
JUTEpaTypel 1O Tpodieme, TeMma
paboTHI pacKkpbITa YaCTHIHO, paboTa
BBITIOJTHEHA B OCHOBHOM
CaMOCTOSITENIBHO,  HE  COJCPIKUT
JJEMEHTOB  aHalM3a  PEAJIbHBIX
npobnem. He Bce paccMarprBaeMmble
BOINPOCHI ~ M3JIOKEHBI  JIOCTATOYHO
riy0oKo, ecTb HapylIeHUs
JIOTHYECKOH IT0CIIeI0BATEIbHOCTH.
Onenka «HeyoogremeopumenvHoy:
He packpbiTa Tema pabotel. Pabora
BBITIOJIHEHA HECaMOCTOSITENILHO,
HOCHT ONMCATeNIbHBIH XapakTep, ee
MaTtepHall U3JI0KeH HerpaMOTHO, 0e3
JOTMYECKOW  TOCIIeOBaTEeIbHOCTH,
HEeT CCBUIOK HAa JIMTEepaTypHbIC H
HOPMAaTHBHBIC HCTOYHHKH.

IpakTnyeckue
3a/laHusA

(mokazaresnb
KOMIIETEHI[UU
«Brnanenuey)

Hampasneno na
OBJIajIeHHe
METOJUKAMHU
JUCHUTUINHBL

METOJIaMU u
n3yyaeMou

[IpakTnueckue
3agaHus

OueHka «Omauuno»:
MIPOAEMOHCTPUPOBAHO CBOOOIHOE
BJIaJICHHUE poheCCHOHATIBHO-
MOHSATHITHBIM aIIapaToM, BIaJCHUC
METOaMHU u METOUKAMH
JIACLIMIUIAHEIL IToka3zaHbl
CIIOCOOHOCTH CaMOCTOSTEIILHOTO
MBIIUICHHUS, TBOpPYECKOH
aKTUBHOCTH.

OueHka «Xopouwio»:
MIPOAEMOHCTPUPOBAHO BIIaJi€HHAE
po¢eCCHOHATPHO-TIOHATHHHBIM
ammmaparom, npu MpPUMEHCHUN
METOJOB M METOAUK JUCIUIIIHMHEI
HE3HAYMTEILHBIE HETOYHOCTH,
ITOKa3aHbI CIIOCOOHOCTH
CaMOCTOSITEJILHOTO MBIIITIEHUS,
TBOPUYECKON aKTUBHOCTH.

Ornenka «Yooenemsopumenvroy:
MIPOEMOHCTPUPOBAHO BJIaJIEHHAE

podeCCHOHAIBLHO-TIOHSATUIHHBIM
anmapaToM Ha HU3KOM  YPOBHE;
JIOTTYCKArOTCS omroKu npu
MPUMEHEHUU METOJ0B M METOJIHK
JUACIIUTLIHHBIL.

Ouenka «HeydosremseopumenbHoy:
HE MPOJEMOHCTPUPOBAHO BJIaJCHUE
npodeccrnoHaTEHO-TIOHATUIHBIM
anmnapaTom, METOIaMu u
METOMKAMHU JIUCIIUTLTHHBI.

Oyenoynvle cpedcmea 0Jisi NPOBEOeHUsl NPOMENCYMOUHOU ammecmayuu

1.

9K3aMeH

KontponsHoe MEpOIpHUsTHE,
KOTOpO€e MIPOBOJUTCSA o
OKOHYAaHUU H3y4YEeHUs
JMCIUTUIMHBL.

Bompocst
9K3aMEHY

K

Onenka «Omauyuro.

3HAHHE Teopuu BOIIpOCa,
MOHITUHHO-TEPMUHOJIOTUYECKOTO
ammapara JUCHUIUIMHBL (COCTaB U
colepKaHUEe TIOHSATUH, HX CBs3eH
MEXy COOOH, UX CHCTEMY);

yMeHHe aHAJIM3UPOBaTh MpoOIeMy,
COIepKaTeIbHO W  CTHJIUCTHYECKH
IPaMOTHO H3JIaraTh CyTh BOIPOCA;
rIyOOKO  TIOHWMAaTh, OCO3HABaTh
MaTepua;

BJIAIeHNE aHAJIUTUYECKUM CII0COOOM
M3JI0’KEHHUST BOMPOCA, HAYUHBIX UJEH;
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HABBIKAMU apryMCHTAIIMU U aHAIIn3a
($akToB, COOBITHH, SIBJICHUH,
MPOIIECCOB B HX B3aWMOCBI3H U
TUATIEKTHYECKOM Pa3BUTHH.

Ornenka «Xopowoy:

3HAHME OCHOBHBIX TEOPETHYECKIX
I0JIO)KEHUH BOTIPOCa;

YMEHHE aHaJM3UpPOBATh  SIBJICHUS,
(axThl, IEHCTBUSA B paMKax BOMPOCA;
CONICPXKATENBHO U  CTHJIMCTUYCCKU
IPaMOTHO WU3JIarath CyTh BOIpPOCA.
Ho wumeer MecTro HemoCTaTOYHAS
MOJTHOTA IO U3JIaracMOMY BOTIPOCY.
BJIaJIeHHE aHAIUTUICCKUM CII0OCOO0M
W3J0KEHHS BOIPOCAa W HABBIKAMU

apryMEHTALUH.

Ornenka « Yoosnemseopumenvbroy:
3HaHHUe TEOpHHu BOIIpOCa
(parMeHTapHO (memomHOTA
U3JTI0KEHUSA nHpopmanny;
OlepupoBaHHe TIOHSATHAMH Ha
OBITOBOM YPOBHE);

yMeHHe BBIJICIIUTh rJIaBHOE,

c(OpMyJIHPOBaTh BBIBOJbBI, [TOKA3aTh
CBS3b B IIOCTPOCHHH OTBETa HE
MIPOAEMOHCTPUPOBAHO;

BJIaJeHHe aHATTMTHICCKUM CIIOCOO0OM
W3J0KEHUS BOIPOCA U BIIAJCHHE
HaBBIKAMU apryMeHTalnu HE
MIPOAEMOHCTPUPOBAHO.

Ouenka «HeyoosnemeopumenvHon.
3HAHWEe TIOHATHIHOIO  ammnapara,
TEOpHUHU BOIIPOCA, HE
MPOJIEMOHCTPHPOBAHO;

YMEHHMe aHaJIM3HpOBATh YUeOHBIH
Marepuall He IPOJAEMOHCTPUPOBAHO;
BJIaJeHHE AHATTUTHYCCKUM
croco0OM  H3IJIOKEHHsI BOIpPOCa U
BJIa[ICHIEC HABHIKAMH apTryMEHTAIUd
HE TPOJEMOHCTPUPOBAHO.

3. TunoBble KOHTPOJIbHBbIE 3a/1aHUsl, BONMPOCHI M 3aJa4H, 3a/JaHUSI NMPOBEJAEHHUS TEKYILIero
KOHTPOJIs, TNPOMEXYTOYHOIl aTTecTallud, Heo0XoAHMble /Jsi OLUEHKH 3HAHWH, YMEHWId,
HABBIKOB W/MJIM ONBITA [1eSITeJIbHOCTH, XAPAKTEPU3YKIIUX JTanbl (POPMHUPOBAHUSA
KOMIIEeTEeHIHii B Mpolecce 0CBOEHUsI 00pa30BaTeILHOIM
Ouenounvie cpedcmea 01 nPo8eoeHUs. MeKyuLez0 KOHmpoJis
Tecmoevie 3a0anus

3HaHUSA OCHOBHBIX OHMOJOTHYECKHX, (U3UKO-XUMHUYECKHX, XHMHUYECKUX, MaTeMaTHYECKUX
METOJOB ISl pa3paOOTKH, UCCIEIOBAHUM W IKCIEPTHU3BI JIEKAPCTBEHHBIX CPEJICTB, W3TOTOBJICHUS
JIEKapCTBEHHBIX MpenapaToB GOPMHUPYIOTCS MPHU PEIICHUN TECTOBBIX 3aaHHIA.

Tema: ArperaTﬂoe COCTOsSIHME BellecTBa. 3aK0OHBI H/IeaAJbHbBIX I'a30B.

1. ArperatHoe cOCTOSIHUE BEIIECTBA MOKET OBITh:
TBEPJBIM, KUJIKUM, Ta3000pa3HbIM U IJIa3MOM;

2. Tun arperaTHOTo COCTOSIHUS BEUIECTBA 3aBUCHUT MPU JAHHBIX YCIOBHSIX:
OT XapakTepa B3auMOJICUCTBUS YACTUIL U PACCTOSHUS MEXKAY HUMH;




3. TBEppie BeleCcTBAa MOTYT UMETH CIAEAYIOLIUE TUITbl KPUCTAJUIMYECKUX PEIIETOK:
HWOHHBIE, aTOMHBIE, MOJIEKYJISIPHbIE, METAINTMYECKUE;

4. B y31aX KpUCTAIIIMYECKON PEIETKH MOTYT HAXOUThCSI:
aTOMBI, HOHBI, MOJIEKYJIBI;

5. Halinute cCOOTBETCTBUE:

A) xJ10pu HaTpUs — HOHHAS PEIIETKA;

0) rpaduTt — MoJIeKyJISIpHAs pelIéTKA;

KeJe30 — MPOBOJIUT INEKTPUUECKUHN TOK, T. K. B y3JIaX PEIIETKU HAXOJSATCS AIEKTPOHBI;
BOCK, NapavH — UMEIOT HEOIMHAKOBBIC CBOMCTBA B Pa3HBIX HANPABICHUSIX.

6. Il1a3zma nmosryyaercs:
IIpHU Harp€BaHuu ra3a 10 BbICOKUX TCMIICPATYP,

7. BoiGepuTe moka3zaTeiu, KOTOPble MOTYT ObITH U3MePEeHbI 1JI1 JKMAKOCTei:
a) MOJABMKHOCTbD, TEKY4€CTh, COKMMAEMOCTb, MOJIAPHOCTB;

0) BA3KOCTb, IIOTHOCTH, TOBEPXHOCTHOE HATSKCHHC;

B) TeMIiepaTypa KUIEeHUs, KpUCTANIM3alluY, BO3TOHA, KPUTUYECKAs TeMIIepaTypa;
T) JIETYy4€eCThb, IPO3PAUYHOCTh, TOKA3ATENIb OTPAKECHHUS.

8. I'a3 MmoxHO:

a) yMEHbIIIAaTh B 00BEME U CIKUKATD;

0) oxyaxaaTh 10 -273,5° C;

B) MIPEBPATUTh B TBEPIOE BEIIECTBO IPU PE3KOM PACIIUPEHUU;

T') IPEBPATUTH B )KUAKOCTH BBIIIE KPUTUIECKON TeMIIEpaTyphl MO OOJIBIINM JIaBJICHUEM.

9. I'a3 siBJIsIeTCS HeATbHBIM, €CJIH. ..

a) OH COCTOUT U3 OJJMHAKOBBIX aTOMOB;

0) MOKHO HE YUUTHIBaTh MAacChl U B3aUMOJICHICTBIE YaCTHI] ra3a;

B) YaCTHIIbI ra3a HaXOATCs APYT OT Apyra Ha OJIMHAKOBOM PAaCCTOSHUY;
CTOJIKHOBEHHS YaCTHI] ra3a SBISIOTCS YIPYTUMU U HEYACTHIMHU.

10. CocTosiHHe H1€aTbHOI0 ra3a ONMCHIBACTCS PABEHCTBOM:
a) PV =nRT;

6) PV/T =P0OVO0/TO;

B) p = CRT;

r) PT =mRV.

11. YHuBepca/ibHas ra3oBasi IOCTOSIHHAS PaBHA:

a) u3MeHeHMIo0 00bEMa npu HarpeBanuu 1 monb raza Ha 1° K npu 101,3 xI1a;

0) pabote pacmmpenus 1 MoJib raza npu HarpeBaHuu ero Ha 1° K;

B) pabote pacupenus 1 Monb ras3a mpu HarpeBanuu ero Ha 1° K mpu 101,3 kIla;

') I3MEHEHHUIO JIaBjeHus 1 Mojb raza npu HarpeBanuu ero Ha 1° K npu o0béme raza 1 1.

12. OTHOCHTEIbHAA IVIOTHOCTH 3TAHA MO BO3AYyXY paBHa:
a) 1,0,

0) 1,5;

B) 2;

r)0,5.



13. B 1 1 1100010 ra3a npu H. y. COAEPKUTCH MOJICKYJI:
a) 0,27 - 1023;
0) 0,27 - 1026;
B) 6,02 - 1023;
r) 6,02 - 1026.

14. B kakoMm ra3se 00JibI11e MOJIEKYJI, €CJIM MACCHI I'A30B OJJHHAKOBBI:
a) B a30T¢;

0) B KHCIIOpPOJIE;

B) B CEpPOBOJIOPO/IE;

T') YUCJIO MOJIEKYJ OJMHAKOBO.

15. IlapuuajabHoe JaBJIeHHe ra3a:

a) 4acTh OOILEro JIaBJIeHUs I'a3a B CMECU Ta30B;

0) paBHO 00IIEMY JABJICHHUIO ra3a B TA30BOM CMECH;
B) NPOIIOPLUOHAIBHO 00BEMY ra30BON CMeCH;

I') IPOIOPLHUOHAIEHO UCXOIHOMY JIaBJIEHUIO Ia3a.

16. Cmemauu Tpu ra3a oosémom no 1 j1, Haxoasimmecs: Moj AaBjaeHueM 1 aTM. B éMKOCTH

00bémMoM 3 J1. [lapumnasibHOe 1aBjIeHHE Ta30B U o0lIee 1aBJIeHUe CMECH PABHO:
a) 1 atm.; 3 atm.;

0) 0,33 atm.; 1 at™m.;

B) 0,33 arm.; 3 aT™m.;

r) 3 atm.; 1 at™m.

17. Cmemaun 1 1 Bogopoaa (1 aTtm.), 2 J1 yrjiekucjaoro rasa (2 arm.) B 6asione Ha 0,5 J1.
/laBjieHHe cMecH PaBHO:

a) 10 atm.;

0) 3 aTm.;

B) 1,5 aTtm.;

r) 1 atm.

18. HajiguTe npaBuJIbHOE COOTBETCTBHE:

a) yeM OoJIblIIe JaBJI€HUE NPH MOCTOSTHHOM TeMmepaType, TeM MEHbIlIe 00bEM Ta3a;

0) yeM MeHbIIIe TapIaIbHbIC TaBJIEHUS ra30B, TEM OOJIBIIIE JaBJICHHUE Ta30BOM CMECH;
B) 1 J1 BnaXkHOTO BO3/1yXa BeCUT Ooublie 1 J1 cyXoro Bo3ayxa;

F) IIpU C)KMMaHUU ra30BOM CMeCH MapuruaJIbHBIC JaBJICHHA Ira30B B CMECHU YMCHBIIIAKOTCA.

19. laBienue 1 kr Bogopoaa odbémom 1 M3 npu 0° C paBHo..... klla:
a) 1544,0;

6) 1133,0;

B) 273,0;

r) 8,3.

20. O0bém 1 moab kucaopoaa npu 0° C u naBjenuu 1 aTm. paBeH:
a) 1 m

0) 22,4 m,

B) 1 mM3;

r) 10 .

Tema: IlepBoe HaYaJI0 TEPMOAMHAMUKH.
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21. DHeprus — 3T0:
Mepa JIBUKEHMS U B3aUMOJICHCTBHUS;

22. Cucrembl ObIBAIOT:

a) U30JIMpOBaHHbBIE (HE OOMEHUBAIOTCS SHEPTHEH C BHEUTHEW Cpeoi);
0) 3aKphIThIe (OOMEHUBAIOTCS TOJIHKO YHEPTHUEH);

B) OTKpPBITBIE (0OMEHHBAIOTCS TOJIBKO MACCOH);

23. TenjioTa, noaBeAéHHAs K cCUCTeMe, HIET HA:
0) yBeIMYCHUE BHYTPEHHEH SHEPTHH B HAa padoTy;

24. U30xopHbIe npouecchl UAYT NMPH:
0) MOCTOSTHHOM 00BEME;

25. U300apHble mpouecchl HAYT NPH:
a) MOCTOSTHHOM 00BbEME;

0) IMOCTOSTHHOM JIaBJICHHH,

B) IMIOCTOSTHHOW TEMIIEpaType;

') OTCYTCTBUH TEIJIOOOMEHA.

26. U30TepMuyecKkHe Npouecchbl HAYT MpPH...
a) MOCTOSTHHOM 00BbEME;

0) IMOCTOSTHHOM JIaBJICHHH,

B) IMIOCTOSTHHOW TEMIIEpaType;

I') OTCYTCTBUH TEIJIOOOMEHA.

27. Teniora, nogBeéHHAs K CHCTeMe B M300apHOM npouecce, HIET HA U3MEHEHHe. ..
a) CBOOOTHOM M CBSI3aHHOM SHEPIUu;

0) BHyTpeHHEH 3HEepTUy CUCTEMBI U Ha pabOTy IPOTUB CHJI BHEILIHETO JAaBJICHUS;

B) BHYTpEHHEH U BHELIHEH SHepruu;

I') TEMIEPATypPhbl CUCTEMBI.

28. DHTaAbNUA — QYHKIUS COCTOSTHUS U PaBHA...
a) BHyTpEeHHEH 3HEpruu U padore;

0) cymMe CBSI3aHHOUM U CBOOOTHOM DHEPTHUH;

B) BHYTpEHHEH SHEpruu;

I) TeII0BOMY 3P (HEeKTy XUMUYECKON peaKkiuu.

29. TenJioTa H30XOPHOTO NMpoLECca PABHA H3MEHEHHIO. ..
a) SHTAJIBITHH;

0) cBOOOTHOM YHEPTUH;

B) BHYTPEHHEH SHEPTHH;

I') HOTEHIMAIBHOMN SHEPTHH.

30. TensioBoi 3(p(peKT XUMHUYECKOH PeaKIIMU 3ABUCHUT OT...
a) COCTOSIHUSI PEarnpyIoINX BEIIeCTB;

0) cocTOSTHUS TPOAYKTOB PEAKIINH;

B) COCTOSIHMSI pEarpyoIIMX BEIIECTB U IPOAYKTOB PEAKIIUH;
T') yTH TIpolecca.

Tema: Bropoe Haua/10 TepMOAUHAMUKH.



31. CBoOoaHasi SHePrUs — 4aCTh...

a) BHyTPEHHEH 3HEPruM, CIOCOOHAas IEPEXOIUTh B TEILIOTY;
0) BHyTpeHHEH 3HEepPTUH, CIIOCOOHAS TIEPEXOIUTh B padoTy;
B) TEIUIOBOM YHEPTHH, BBIJCISIONICHCS BO BHEIIHIOK CPELY;
T') CBS3aHHOW YHEPTHH, IEPEXO0IsIIas B padoTy.

32. Camonpon3BoJibHbIE POLECCHl HAYT:

a) CIIOHTAaHHO, O€3 BO3AEHCTBUS BHELIHUX CHII;
0) 1o/ BO3JICHCTBUEM BHEIIIHUX CHJI;

B) HEOOPATHUMO;

) o0paTuMoO.

33. Durponus u cBoboaHasi yHeprus I'md6ca onpeneyasior...
a) BEPOSITHOCTh U HAIPABJICHUE CaMOIIPOU3BOJIBHBIX TIPOIIECCOB;
0) HampaBJieHHE HECAMOIIPOM3BOJILHBIX MTPOIECCOB;

B) MOJIHOTY OOpPaTUMBIX TPOIIECCOB;

T') BEPOSATHOCTh M HAIIPABJICHHUE BCEX MPOIIECCOB.

34. U3MeHeHHe SHTPONIUM paccUMThIBaeTcs o gpopmyie:
a) DS = DH/T;

6) DS = Qo0p./T;

B) DS = DU/T;

r) DS = DG/T.

35. DHTpONMSA NOBBIIAETCS NPH...

a) nepexoac BEIeCTBa U3 TBépI[OFO COCTOSIHHA B ) KUIKOC U Hapoo6pa3Hoe;

0) NOBBILIEHUH KOJMYECTBA CBA3EH B CUCTEME;
B) YMEHbBILIEHUH YHCIIa YaCTUI] B CUCTEME;
I') IOHWKEHUHU TEMIIEPaTypBhl.

36. U3menenue cBo0oaHOi YHeprun 'u606ca nmeer BU/I...
a) DG=DH - TDS;

6) DG =DU - TDS;

B) DG =A-DQ;

r) DG =DQ + TDS.

37. BHyTpeHHsIsl JHePrusi CHCTEMBI. ..

a) COBOKYITHOCTb BC€X BHIOB NOTEHIMAIBHOM SHEPTHH;
0) cymMMa BceX BHUJIOB KHHETHYECKOW SHEPTHH;

B) CyMMa BCeX BUJIOB CBOOOIHOM SHEPTUH;

I') CyMMa BCEX BUOB SHEPTHUH.

38. BHyTpeHHsIsl JHeprusi CHCTeMbl 3aBHCHT OT:
a) TEeMIEePaTyphl;

0) MOJI0YKEHUS CUCTEMBI;

B) CKOPOCTH JIBU>KEHHS CUCTEMBI;

T') YIOPSIOYCHHOCTH €€ CTPYKTYPHI.

39. B caMonpou3BOJILHBIX MpoIeccax cBOOOAHAS IHEPIHSl. ..
a) BO3pacTacT;

0) MMOHMKAETCS;

B) HE MEHSETCH,
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I') BHayaJle pacTéT, IOTOM ITOHUKAETCS.

40. B 430,IMPOBAHHBIX CHCTEMAX CAMONPOU3BOJILHO HIYT MPOLECCHI, €CJIM MOBBIMIAETCS. ..
a) TeMIeparypa;

0) sHTpONHS;

B) DHTAJIBIIUS;

I') IaBJICHUE.

Tema: 3axonsnl Payus.

41. HacpllmeHHBbIH nap — 310 nap...

a) HaXOJALIMICSA B PABHOBECUU C KHUJIKOCTbIO;

0) TOTy4eHHBIN PU HArPEBAHUH KUIKOCTH JI0 t° KUTICHHS;
B) CIIOCOOHBII KOHACHCUPOBATHCS;

T') CIIOCOOHBIN COBEPIIATH padoTy.

42. Ecju B BoJie paCTBOPUTH HeJleTyuee BellleCTBO, TO JaBJIeHHE HACBIIIEHHOTO Mapa...
a) TIOBBICUTCS,

0) MMOHU3UTCS;

B) HE U3MEHUTCS;

T') WJIM IIOHU3UTCS, HITU TIOBBICHTCS.

43. 3aBHCUMOCTb /IaBJIeHUSI HACHILEHHOT0 0T KOHIIEHTPALHH PACTBOPA MMeeT BH/I:
a)P=P0C;

0) DP=PO N;
B) P=P0 CT;
r) DP = PO CRT.

44. Ilpn TeMnepaType KUIeHHUS:

a) JaBlieHHE Napa MaKCUMaJIbHO;

0) naBiieHHe apa paBHO aTMOC(EepHOMY;

B) JIeTy4as ’KMJIKOCTh HAaUWHAET UCTIapSATHCS;
I') Iap CTAHOBUTCS HACBHIILIEHHBIM.

45. TeMnepaTypa KUNeHusi 3aBUCHT OT:
a) MPUPOABI )KUJIKOCTH;

0) atMOoc(hepHOTO TaBICHUS;

B) GOPMBI MOBEPXHOCTH KHUIKOCTH;

F) KOJIMYeCTBA ) KUIKOCTH.

46. Eciu B BO/Ie paCTBOPHUTH HesleTy4ee BelleCTBO, TO TEMIIEPATYpa KHIIEHUs
a) MOBBICUTCS;

0) MOHU3UTCS;

B) HE U3MEHUTCS,

T') WIK TOBBICUTCS, WA MOHU3UTCSL.

47. 3aBHCHMMOCTH TeMIIEPaTypPbl KUIICHUS! 0T KOHIEHTPALUM PAacCTBOpPAa HMeeT BU/A:
a)t=K09C;

0) t = KOCR;

B) Dt = KDC;

r) Dt = KOCR.
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48. Ilpn TeMneparype 3amMep3aHus:

a) JaBJICHHE Tapa MMHUMAJIBHO;

0) )KUJKOCTh HE UCHapseTcs;

B) JIaBJICHUE Mapa HaJ TBEPJOU U KUIKON (hazaMu paBHO aTMOC(EPHOMY;
I') AaBJICHHUE Tapa HaJ TBEPAOH U KHUIKOH (pa3aMu OJMHAKOBO.

49. B npucyTCTBUH HeJIETY4ero BellecTBa TeMIepaTypa 3aMep3aHus KHJIKOCTH. ..
a) TIOHMKACTCS,

0) MOBBIIIACTCS;

B) HE MEHSCTCS,

T') WM TTOBBIMIASTCS, TN TIOHUKACTCS.

50. 3aBucMMOCTBH TEMIIEPATYPBI 3aMeP3aHUs OT KOHIEHTPAIUH PACTBOPA UMeeT BHI. ..
a) t = KKC;

0) t = KKCR;
B) Dt = KKC;
r) Dt = KKCR.

Tema: OCMOC, OCMOTHYECCKOC JaBJICHHUC.

51. Iuddysus:
a) TmpolLecc NepeMeIIeHHs YaCTHII;

0) mpo1tiecc BHIpaBHUBAHUS TEMIIEPATYPHI BO BCEX YACTAX CUCTEMBI,

B) CaMOIIPOM3BOJILHOE BHIPABHMBAHME KOHIICHTPALMK BO BCEX YACTAX CUCTEMBI 3a CUET TEIIOBOTO
JABMOKCHUS 4aCTHIL,

T') CaMOTNIPOU3BOJILHOE YIOPSAOUEHHOE JBUKEHHIE YACTUIl U3 OJHON YaCTU CHCTEMBI B IPYTYIO 3a
cuéT COOCTBEHHON TEIJIOTHI.

52. Ocmoc - 3T0:

a) OJTHOCTOPOHHSISL CAaMONPOU3BOJIbHAS AU(PPY3Usi MOTEKYI PACTBOPUTEIIS UEpE3
MOJTYITPOHUIIAEMYIO MEMOPAHY U3 pacTBOPa C MEHBIIICH KOHIICHTPAIMEH B pacTBOP ¢ OOJbIIIEH
KOHIIEHTpaLueil;

0) mudPy3ust MOJIEKYJT paCTBOPUTEISL Yepe3 TOTYIPOHUIIAEMYI0 MEeMOpaHy o1 JeHCTBUEM
BHEIIIHET 0 JIaBJICHUS;

B) CaMOIIpOU3BOJIbHAS AU(PPY3HsI MOIEKYJ paCTBOPEHHBIX BELIECTB Yepe3 MOTYIPOHUILIAEMYIO
MeMOpaHy U3 pacTBOpa ¢ 0oJIbIIeH KOHIIEHTpAI[el B paCTBOP C MEHbIIIEH KOHLIEHTpAIUe;

r) OgHocTopoHH:s AU PY3Ust MOJIEKYIT pacCTBOPUTENSI U PACTBOPEHHBIX BEILIECTB Yepe3
MOJTYITPOHHUIIAEMYIO MEMOpaHy C LeJIbI0 BEIPABHUBAHHSI KOHIICHTPALIUH.

53. OcmoTHYECKOE TaBIeHHEe 3ABUCHT. ..

a) OT IPUPOIBI PACTBOPHUTEIIS U PACTBOPEHHBIX BEIIECTB;
0) OT JaBJIEeHMS HACKHIIIEHHOTO MMapa PacTBOPUTES,

B) OT KOHIEHTPAIMU PacTBOPA;

') OT TeMIIePaTyphl KUTICHUSI.

54. OcMoTHYecKoOe JaBJICHHE PACCUNTBIBaeTCs 1Mo opmy.ie:

a) p=CDT;
6) p=CRT;
B) p = KRT;
r) p = CRK.

Tema: IloBepxHOCTHBIE SAIBJICHHUSA. AgcopOouus.
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61. Ha moBepxHOCTH pa3ziena BEUIeCTB B PA3JIMYHBIX arperaTHbIX COCTOSIHUSIX BO3HHKACT:
a) SHTPOIUS;

0) cBOOO/THAS SHEPT U,

B) U30BITOYHAS CBSI3aHHAS YHEPTHUS;

') HCKOMITCHCHPOBAHHAs SHTAIIBITHS.

62. AncopOouus — 370...

a) CMCIINMBAHUEC BCIICCTB B paSHI/I‘-IHBIX arperaTHHx COCTOAHUAX,

0) MOTJIOIICHUE KUIKOCTH TBEPIBIM BEIICCTBOM;

B) CAaMOIIPOU3BOJILHOE TMOTJIOIICHUE BEIIECTBA TOBEPXHOCTHIO JIPYrOoro BELIECTBA;

') OAHOCTOPOHHSSA AU Y3Us MOJIEKYI paCTBOPEHHOTO BEIIECTBA K IIOBEPXHOCTH TBEPIOTO
BCIIECTBA.

63. AxcopOuusi BO3HMKAET HA MOBEPXHOCTH pa3jiesa pa3:
a) KapOoHaT Kbl — KApOOHAT MarHus;

0) yriepoja — HHK;

B) yIJIEpPOJI — YTIEKUCIBIN Ta3;

') OKCHJI KQJIBIIUSI — MEJIb.

64. AncopOuus ObiBaeT:

a) XUMHYecKas U pu3nIecKas;

0) KUHETHYECKas W MMOTCHINATbHAS;
B) cCBOOO/IHAS U CBSI3aHHAS,

I') SHTAJIBIIUKHAS U SHTPONUNHAS.

65. AxcopO1usi HOHOB MOKET ObITb...

a) crierupuyeckoit, 0OMEHHOI, SKBUBAJIIEHTHO;
0) HecnielpUIECKON, MOJISIPHOM, SKBUMOJISIPHOM;
B) BBIHYKJIEHHOH, CBOOOTHOM, CBSI3aHHOM;

T') OJIAPHOM, HEMOJSPHOM.

66. Bsi3KOCTD KHUAKOCTH — ITO BHYTPEeHHee TPeHHe, KOTOPOe NMPOosiBJISAETCS MpPH...
a) IBMKEHUH HOHOB B PACTBOPE MO/ ICHCTBUEM DIIEKTPUIECKOTO MOJIS;

0) XaOTHYECKOM JIBIYKCHHH MOJIEKYJT KUJIKOCTH,

B) YIOPSAIOUYEHHOM JIB)KEHUHU MOJIEKYI )KUIKOCTH;

T') OTHOCUTEJIPHOM JIBOKEHUH COCEIHUX CIIOEB KUIKOCTH.

67. IloBepXHOCTHOE HATSIZKEHH e JKMAKOCTH — 3TO:

a) paboTa yBeIMYeHHUs TOBEPXHOCTH KHUJIKOCTH Ha 1 cM2;

0) PHeprus B3auMOICUCTBUS MOBEPXHOCTHOTO U BHYTPEHHHUX CIIOEB JKUIKOCTH;
B) CBSI3aHHAs IOBEPXHOCTHAS DHEPTUS;

I') DHEPrUs B3aUMOAECUCTBUS MOJIEKYJI )KUJKOCTH B IOBEPXHOCTHOM CIIO€.

68. IloBepXHOCTHO — aKTHMBHBbIE BelleCTBA:

a) MOHMXKAIOT TOBEPXHOCTHOE HATSKEHHUE KHJIKOCTEH;
0) MOBBILIAIOT TOBEPXHOCTHOE HATSHKEHUE KHUIKOCTEH;
B) TIOHMKAIOT BSA3KOCTB XKHUJKOCTEN;

I') HOBBIIIAOT BSI3KOCTb X KUIKOCTEH.

69. IlosisipHbIEe pACTBOPUTEIHM XOPOIIO PACTBOPSIIOT:
a) )KUJIKME U TBEP/IbIE HEMOJIPHBIE BEIIECTBA;



0) >kuaKue U TBEPBIC MONIAPHBIC BEIECTBA;
B) TBEp/IbIE MOJISIPHBIE U JKUKUE HENOJSPHBIE BEIIECTBA;
I') TBEP/IbIE HETIOJISIPHBIE U XKUJIKHE MTOJISIPHBIE BELIECTBA.

70. Ha moisipHbIX TBEPABIX MOBEPXHOCTSAX XOPOIIO 3aKPENJISIFOTCSH:
a) HETOJISIPHBIC BEIIECTRA;

0) amdoTepHBIC BEUIECTBA;

B) MOJISIPHBIC BEIIECTBA;

I') MOJISIPHBIEC U HETIOJISIPHBIE BEIIECTBA.

71. Ha noBepXHOCTH YIJIsI XOPOLIO 3aKPeIisieTcs:
a) BOJIA;

0) STUJIOBBIN CIIUPT;

B) OCH3011;

I') all€TOH.

Tema: BygepHbie pacTBOpPBI, BOAOPOAHBIHI OKA3aTeb.

72. Bopopoanblii noka3aress (pH) paBen:
a) Ig[H+];

0) In[OH-];

8) —Ig[OH-];

r) —Ig[H+].

73. Bogopoanblii noka3arejib U3MEHAETCS OT...
a) 0 no 7;

0) 0 no 12;

B) 0 o 14;

r) 1 go 14.

74. Bbi0epuTe NnpaBHJIbHBIE COOTBETCTBHUS:
a) eclu cpeja 1menoyvHas, To pH mensle 7;
6) nmpu pH 10 cpena kucnas;

B) eciM cpefa kucinasi, To pH Gombiue 7;

r) eciiu pH 7, cpena HeHTpanbHasl.

75. pH pacTBOpa COISIHON KMCJI0THI NP KOHIEHTPaluu 1 MoJIb/J1 paBeH:
a) 1;

0)0,1;

B) 0;

r) 10.

76. pH pacTBOpa ruApOKCHIAa HATPHUS NPHU MOJISAPHOI KoHIleHTpauuu 0,1 Mob/J1 paBeH...
a) 1

0) 10;

B) 14;

r) 13.

77. bBy¢depHble pacTBOPbI — 3TO CMECH:

a) CWJIBHBIX KUCIIOT M UX COJICH;

0) CUITbHBIX OCHOBAHUH U X COJICH;

B) C1a0BIX KUCJIOT U CJ1A0BIX OCHOBAHMH C UX COJISIMH,
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T') c1a0bIX U CHIIBHBIX KHCIIOT.

78. Kakue pacTBopbl oTHOCATCS K OydepHBbIM:
a) H2S04 + Na2S04;

6) NaOH + NaCl;

B) NH3 + NH4ClI,

r) CH3COOH + HCI.

79. pH O0ydepHBIX pacTBOPOB He MeHsIETCS PH 100aBJIeHUN K HUM He0OIbIIUX KOJIUYECTB...
a) coJieil c1adbIX KUCIIOT;

0) coJieii cr1aObIX OCHOBAHUI;

B) C1a0BIX KHUCJIOT WJIK CIa0bIX OCHOBAHUIA;

T') CWIBHBIX KUCJIOT WU CHJIbHBIX OCHOBaHUH.

80. Kakme o0bexThI 00/1a1210T Oy epHBIMHU CBOMCTBAMM:
a) pacTBOP CUJIbHOW KUCIIOTBHI;

0) IOYBEHHBIE PACTBOPHI;

B) pacTBOp [TOBApEHHOM COJIH;

I') pacTBOpP CUJIIbHOM LIENOYH.

Tema: Koastonanasg XumMmus.

81. Koyutouanasi XumMusi u3y4aer:

a) TEeTEPOTCHHBIC IUCTICPCHBIE CUCTEMBI;

0) TOMOTEHHBIC TUCTICPCHBIC CUCTEMBI;

B) oJfHO(a3HbIe U MHOTO(a3HbIE CUCTEMBI;

T') OJTHOKOMIIOHCHTHBIC 1 MHOTOKOMITOHEHTHBIE CHCTEMBI.
82. KossiouaHble 4acTULbI HMEIOT AHaMeTp (M):

2) 10 -7 - 10 -5;
6) 10 -7 — 10 -9;
B) 10 -9 — 10 -10;
r10-5-10-7.

83. KosutouaHbie pacTBOPHI — CHCTEMBbI, COCTOSIIIUE H3:
a) XKUAKOHM TucnepcHoM (as3bl U )KUIKOH Cpefbl;

0) TBEPIOI mUcTIepCHOM (a3bl U KUAKOU CPEJIbI;

B) TBEPIOM TUCIIEPCHOM (ha3bl U Ta3000pa3HOM CPEIbI;

T') XKUAKON qucTiepcHO (a3bl U Ta3000pa3HOM cpebl.

84. HalinuTe npaBuibHbIE COOTBETCTBUS:

a) MOJIEKYJISIPHO-/TUCIIEPCHBIE CUCTEMbI — UCTHHHBIE PaCTBOPBI;
0) MUKpOTETepOreHHbIE CUCTEMBI — KOJIOUHbIE PACTBOPHI;

B) YABTPaMUKPOTE€TEPOT€HHbIE CUCTEMbI — TOHKHE CYCIIEH3UU;
I') TpyOOMCTIEPCHBIE CUCTEMBI — SMYJIBCHH U TICHBI.

85. CriocoObI mosryueHus KOJUTOUTHBIX PACTBOPOB OBIBAIOT:
a) IMCIIEPCUOHHBIC U KOHICHCAIMOHHBIE;

0) KOaryJsiiMOHHBIE U CEIMMEHTALMOHHBIE;

B) MEXaHMYECKHE U XUMHUYECKHE;

I') HeNTU3aUOHHBIC U YIIbTPAa3BYKOBBIE;

86. [Iporuecc OUMCTKN KOJUTOMIHBIX PACTBOPOB OT MIPUMECEN OCYLIECTBIIAETCS MTyTEM:



a) unpTpanmu;

0) Iuanu3a v JICKTPOIUaIn3a;
B) eHTpUudyrupoBanus;

') CeIMMCHTAIINH.

&7. Kojutonable yacTUILBI 001a1AFO0T:

a) muddy3ueit u ocMocoMm;

0) OpPOYHOBCKHM JIBH)KCHHEM;

B) HEBBICOKOM MTOBEPXHOCTHOM 3HEPIrUeii;

I') BBICOKOH KOAaryJlIupyolei ciocoOHOCTBIO.

88. bpoyHOBCKOE IBUKEHHUE — 3TO:

a) Xa0TUYECKOE JIBMXKCHHUE YACTHIL 32 CUET COOOIIECHUS TEIIOTHI U3 BHEIIHEH CPEJIbl;

0) XxaoTu4eckoe ABMKCHHUE YaCTHUIl MO ACHCTBHEM yIapOB MOJIEKYJ paCTBOPUTEIIS;

B) XaOTUYECKOE JBUYKEHUE MOJICKYJI PACTBOPUTEIIS BCIICICTBUE YAAPOB KOJIJIOUIHBIX YACTHIL;
r) Oecrnops10YHOE ABHKEHNE MOJIEKYII PACTBOPHUTENS U KOJIJIOUTHBIX YaCTHII.

89. Kommonaasie pacTBOPHI CIIOCOOHBI:
a) ONaJIeCUPOBATh;

0) OTpaxaTh U MPEIOMIISATH CBET;

B) IIOIJIOIIATH U OTPAXKaTh CBET;

T') IPOITYCKAaTh U MOTJIOMIATh CBET.

90. Ha rpanure pa3jaena KOJUIOUHAs YacTHIAa — PacTBOp 0OpasyeTcs:
a) CIIOM U3 MOJIOKUTEIHHO 3apsKEHHBIX HOHOB;

0) cJoi U3 OTPHUIATENHHO 3apPSKEHHBIX HOHOB;

B) CJION U3 MOJIEKYJ paCTBOPUTETIS;

T') IBOMHOMN 2NIEKTPUYECKHI CIOM.

91. Konnongnas vyactuua. ..

a) UMEET TOJIBKO TOJIOKHUTEIbHBIN 3apsI;

0) UMEET TOJIBKO OTPULIATENILHBIN 3apsI;

B) MOXXET UMETh KaK MOJOKUTEIbHBIN, TAK U OTPUIIATEIBHBIN 3apsi;
T') HE UMEeT 3apsa.

92. DneKTpoOoCMOC — 3TO ABUKEHUE B AIEKTPUUECKOM TOJIE. . .
a) )KUJIKOCTH,

0) TOHKHMX YaCTHII;

B) TIOJIOKUTEIIBHO 3aPsDKEHHBIX HOHOB;

T') OTPUIIATENBHO 3aPSKEHHBIX HOHOB.

93. DnekTpodopes — 3TO NBIKEHUE B DIEKTPHUIESCKOM TIOJIE:
a) TOHKUX YaCTHIL;

0) )KUJIKOCTH;

B) TIOJIOKUTEIIBHO 3aPsDKEHHBIX HOHOB;

T') OTPUIIATENBHO 3aPSKEHHBIX HOHOB.

94. JIBOIHOM 2JEKTPUYECKUI CIION BO3HHUKAET. ..
a) Ha MOBEPXHOCTH pa3ziena TBEPAOE — KHUIKOCTD;
0) BHYTpHU TBEPAOH (a3sl;

B) BHYTPH >KUJIKOU (pa3sr;

I') BHYTpH ra30Boil (asbl.
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95. BHyTpH ABOMHOIO 3JIEKTPUYECKOTO CJIOSA MOTEHIMAI NaJaeT. ..
a) pe3Ko;

0) MJIaBHO;

B) BHauaJje MJIaBHO, TIOTOM PE3KO;

') BHa4aJie Pe3Ko, MOTOM ILIABHO.

96. JIBOMHOM 3JIEKTPUYECKHI CIIOM COCTOUT U3...

a) MOTEHLUATIONPEIETSIONIUX HOHOB;

0) MPOYHOCBA3aHHBIX POTUBOMOHOB;

B) HEMIPOUYHOCBSA3AHHBIX IPOTHBOHOHOB;

I') OTEHLIUAJIONPEAETSIONIMX HOHOB U TPOTUBOMOHOB.

97. DNEKTPOKUHETUYECCKHIA TOTESHIMAN (I3€Ta-MOTEHINAI) Ha KOJUIOMIHOW YacTHIle 00pa3yeTcs
IpH. ..

a) OCa)KJICHUH YaCTHII;

0) OTTaJIKWBAHWUU YACTHII;

B) XaOTUYECKOM JIBUKCHUU YaCTHII,

I') IPUTSDKEHNUN YaCTHULL.

98. DneKTpOKMHETUUECKUI OTeHIMAN (3€Ta-TIOTeHIIUAT) BOSHUKAET. ..

a) Ha MIOBEPXHOCTH YaCTHUIIBL;

0) Ha rpaHUIIe pa3/iena YaCTUIIBI U CJI0Sl IPOTHBOHOHOB;

B) Ha TPaHMIIC pa3Jiesia IPOYHOCBS3aHHBIX U HEMIPOUYHOCBS3aHHBIX IIPOTUBOMOHOB;
T') Ha TPaHUIIC pa3/ieia MOTCHIIHATIONPEACISIONINX HOHOB U TIPOTHBOUOHOB.

99. 3apsn Ha KOJUIOMHOM YacTuile 00pa3yeTcs BCIIEICTBHE:

a) OpPOYHOBCKOTO JBUKCHHUS,;

0) 3akperuieHus (aCOpPOIMK) UITK JUCCOLMAIIMN HOHOB C TIOBEPXHOCTH YaCTHIIHI,
B) B3aUMOJCHCTBUSI YACTHI] MEXKIY COOOI;

T') CO3JaHMSI HAa TIOBEPXHOCTH YACTHUIII CJIOST U3 MOJICKYJI PACTBOPUTEIISL.

100. Konnonanas yacTuiia BXOAUT B COCTAB:
a) MHIICILIBI;

0) rpaHyJbl;

B) arperara;

T') accoruara.

101. Munemna. ..

a) UMeeT TOJBKO MOJIOKUTEIbHBIHN 3apsi;

0) UMEeT TOJIbKO OTPULIATENIbHBIN 3apsI;

B) MOXKET UMETh U MOJIOKUTENBHBINA 1 OTPULIATEIbHBIN 3apsij;
T') HE UMEET 3apsa.

102. Kunernueckas yCTOWYMBOCTh — CBOMCTBO JIUCTIEPCHBIX YACTHILI. . .
a) He YKPYIHSATHCS MPU COyAapEHUH;

0) yaep>KuBaThCs B 00bEME KUIKOCTH, HE OCAKIASACH;

B) HE B3aMMOJIEMCTBOBATh C PACTBOPUTENIEM MPU JTBUKECHUH;

') HE Pa3yKpPYMHATHCS MPU COYIAPCHUH.

103. ArperaTuBHasi yCTOMYMBOCTb — CBOMCTBO JUCIIEPCHBIX YaCTHII. ..
a) He OCaKIaThCs;



0) He pa3yKpYIHATHCS;
B) yICP)KHBAThCsl B 00bEME PacTBOPA, HE OCAXKIASCH;
T') COXPaHATh CBOM Pa3Mephbl, HE YKPYITHSSACH.

104. Koarymisiius yacTHi] — 3TO:

a) OCaXKJICHHE;

0) cnmunanue, yKpynHeHHe;

B) pa3yKpyIHEHHE, PacIeIUICHNUE;

I') yAepKUBaHHUE YaCTHIl B 00BEME )KHUIKOCTH.

105. CenuMeHTanMs — 3TO:

a) arperarys, CJUIaHue YacTHII,

0) OCaXXICHME YaCTHII,

B) pa3yKpyITHCHUE YaCTHIL;

I') B3aMO/JICHCTBHE YaCTHI] C PACTBOPHUTEIIEM.

106. KomtonaHble pacTBOPbI — OTHOCUTENIBHO YCTOWYUBBIE CUCTEMBI, T. K.:

a) KOJUTOM/IHBIE YaCTHIIBI XOPOIIO PAaCTBOPUMBI B PACTBOPHTEIIE;

0) KOJUTOM/THBIE YaCTHIIBI INIOXO PACTBOPHUMBI B PACTBOPUTEIIE;

B) Ha YacTHUIaX 00pa3yrOTCs 3aIIUTHBIE 000IOYKU M3 MOJICKYJ PACTBOPUTEIIS;
I') YaCTHIIBI IMEIOT 3aps/Ibl OJIMHAKOBOTO 3HAKA.

107. DneKkTpoauThl — KOAryJIsiHTbI BbI3bIBAIOT:

a) arperanuio, CJIMIaHue YacTull;

0) Ae3arperanuio, pa3pyicHHe YacTHII,

B) paCTBOPEHHUE YACTHIL;

T') IOSIBJICHHE 3apsi/ia Ha YaCcTHIIaX.

108. ITopor koarymisiuu — 370:

a) KOHIICHTPALUS DJIEKTPOJIUTA, IPU KOTOPOH YaCTHUIIBI TEPSIOT 3apsi;

0) KOHLIEHTpALMs JIEKTPOIUTA, IPU KOTOPOH YaCTHUIIBI IPHOOPETAIOT MAaKCUMAIIbHBIN 3apsi;
B) MaKCHMaJIbHasl KOHIIEHTPAIUS 3JICKTPOJIUTA, BBI3BIBAIOIIAS KOATYIISIIHUIO;

') MUHMMaJIbHasl KOHIIEHTPALUS 3JIEKTPOJIUTA, BBI3BIBAIOIIAS KOATyJISIHIO;

109. Konmonanas 3aimTa — 3TO:

a) TMOBBIIIIEHUE YCTOWYUBOCTH PACTBOPOB BEICOKOMOJIEKYJISIPHBIX COSIMHEHUHN TIPH 100ABICHUT
KOJUUIOUTHBIX PaCTBOPOB;

0) MOBBITIICHUE YCTOMYMBOCTH KOJUTOMIHBIX PACTBOPOB MIPH T00ABICHUH BHICOKOMOJIEKYIISIPHBIX
COCIUHECHUI;

B) MOHWXEHUE JTUCTIEPCHOCTH KOJUIOMHOTO PacTBOpa MPH T00ABICHUHN KOATYJISTHTOB;

T') TOBBILIEHUE TUCTIEPCHOCTH KOJUIOMAHOTO PACTBOPA MPU T00ABICHUHN TENTH3aTOPOB.

110. Crapenue KOIIOUIHBIX PACTBOPOB — ITO:

a) CaMOIIPOM3BOJIBHOE PA3yKPYITHEHHUE YACTHIL;

0) caMONpPOU3BOIBHOE YTOHBIIEHUE THAPATHBIX 000JI0YEK YacTHI;
B) CaMOITPOU3BOJILHOE YKPYITHEHUE YaCTHII;

I') aBTOKOAryJIsiliys YacTHULI.

111. [ToBeIIeHNE YYBCTBUTENBHOCTH KOJUIOUAHOTO PACTBOPA K KOATYISIIUU HA3bIBACTCS:
a) CeIMMEHTAIINCH;

0) cTabunu3zanuei;

B) KOAJICCIICHITUEH;

') CEHCHOUTU3aIuei.
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112. Kakue cucteMbl OTHOCATCS K CYCIIEH3USIM?
a) TBEpJI0E — ras;

0) )KUJIKOCTb — T'a3;

B) KUJIKOCTb — KHIKOCTb;

T) TBEPAOE — KHUIKOCTb.

113. Kakue cuctembl ABISIOTCS CYCIIEH3UAMU?
a) TJIMHA B BOJE;

0) caxap B BOJIC;

B) PaCTUTEJILHOE Macio B BOJE;

T') YIJIEKUCIBIN a3 B BOJE.

114. Jlnsa cycneH3uii XxapakTepHbl CIEAYIOIINE CBOMCTBA!
a) cenuMeHTanus, GUIbTpamys, QIOTaIHus;

0) nuddysus, ocmoc;

B) OPOYHOBCKO€ JIBUKEHHUE;

T') OnajeCICHITHU.

115. Kakue cuctemMbl OTHOCSTCS K SMYJIbCUAIM?
a) )KUJIKOCTb — T'a3;

0) )KUIKOCTh — TBEPIOE;

B) JKUAKOCTh — )KHUJIKOCTB;

r) TBEPIOC — Tas.

116. Kakue cucteMsl SBISIOTCS SMYJIbCUAMA?
a) STUWJIOBBII CIIUPT B BOJE;

0) Boja B OeH30JIE;

B) paCTUTEJILHOE MAacyIo B CIIUPTE;

I') TIMLEPHH B BOJIE.

117. JInst nOBBILIEHNS] YCTOWYMBOCTH SMYIBCUIA K HUM JT0OABIISIOT:
a) KOaryJsiHThI;

0) menTu3aTopsl;

B) OMYJIbIaTOPHI;

I') AUCTIEPraToOpHI.

118. IleHsl npeacTaBasOT COOO0N:

a) TUCTIEPCUHN YaCTHI] B KHUIKOCTH;

0) Aucnepcuu KUAKOCTH B KHUJIKOCTH;
B) IMCIIEPCHHU ra3a B )KHUJIKOCTH;

I') JUCTIEPCUU KUJIKOCTH B rase.

119. B xauecTBe cTabUIN3aTOPOB (MIEHOOOpa3oBareseit) MeHbl HCHONb3YIOT:

a) pacTBOPBI MbLIIA;

0) HU3KOMOJIEKYJISIPHBIE CIIUPTHI (METUIIOBBI, STUIIOBBII);
B) pacTUTEJIbHBIE MACTIa;

T') TIIULEPHH.

120. A3po3011 oApa3aeNsIFOTCs Ha:
a) SMYJIbCHUU;
0) cycrieH3uu;
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B) NICHBI;
') TYMaHbI, IbIMBI.

121. PacTBOpeHHE HEPACTBOPUMBIX B BOJIC OPraHUYECKUX BEHICCTB B KOHIICHTPUPOBAHHBIX
pacTBOpax MbUI HA3bIBACTCS:

a) KOQJICCIICHIIHS;

0) conroOnIM3anus;

B) NETNITHU3AIHS;

I') CCHCHOMIIU3aIHs.

122. K npupoHbIM BEICOKOMOJIEKYJISIPHBIM COEIMHEHUSM OTHOCSTCS:
a) Oenku, KpaxMajl, CAHTETHYECKUN KaydyK;

0) riuHBL, TpaduT, aIMas, IeJITI0I03a,;

B) HaTypaJIbHBIH Kay4yyK, HOJUCTUPOIT;

I') IOJINCAaXapubl, TOIUITUIIEH.

123. Kakue cBoiicTBa XapaKTe€pHbI JJI1 pACTBOPOB BHICOKOMOJIEKYJISIpHBIX coeauHennit (BMC)?
a) mosexyiasl BMC npoxoJsT cKBO3b ITOJIyIIPOHULIAEMYIO MEMOpaHy;

0) memienHas tudQy3us;

B) HE YCTOWYMBBI BO BPEMEHU;

I') FETEPOTre€HHOCTb.

124. JInst pacTBOPOB BBICOKOMOJICKYJISIPHBIX COSAMHEHUI XapaKTepHbI crienn(uieckne CBOWCTRA:
a) HabyXxaeMoCThb;

0) uMeroT 4€éTKuit Konyc TuHIAs;

B) HE3HAYMUTENIbHAS BA3KOCTD;

I') &KeJJaTUHUPOBAHUE.

125. U30anexTpruyeckas Touka Oenka. ..

a) 00J1aCcTh KOHLEHTPALHH, IPU KOTOPOH KOJIMYECTBO 3apsHKEHHBIX U HE3apsSKEHHBIX MOJIEKYI
PaBHO;

0) 3nauenue pH, mpu KoTopom MoJieKya OeKka He UMEET 3aps/a;

B) TOYKA, B KOTOPOW KOJIMYECTBO MOJIOXKUTEIBHO 3aPSKEHHBIX U OTPULIATENIBHO 3apsKEHHBIX
MOJIEKYJI OIMHAKOBO;

I') TOYKa, B KOTOPOM KOJMYECTBO MOJIOXKHUTENbHBIX U OTPULIATEIbHBIX 3apsiIOB B MOJIEKYyJIe Oenka
OJIMHAKOBO.

126. B pacTBOpe cMecH O€JIKOB Ka3enHa U TIIHalnHa U303JIEKTPUUECKUE TOUYKH PABHBI
cooTBeTcTBeHHO 4,6 1 9,8. Kakoii 3apsa Oy1yT UMeTh MOJIEKYJIbI Ka3eWHa U TJIUa/IMHA B
HelTpanbsHOU cpene (pH 7)?

a) KkazeuH (+), rmuaauH (+);

0) kazeuH (—), TTUagH (+);

B) Ka3euH (—), rMaauH (—);

r) kazeuH (+), rauaauH (-).

127. Pa3py1ieHne pacTBOPOB BHICOKOMOJICKYIISIPHBIX COSTMHEHUH TIPU JOOABICHUH AJIEKTPOIUTOB
BBICOKOW KOHIIEHTPAIIUU HA3bIBACTCS:

a) KoarepBarlus;

0) KoaJIeCIIeHIINSI;

B) BBICAIBAHUE;

T') IETITH3AITUS.



128. I'esnt — 3T0:

a) pacTBOPHI MOJTMMEPOB HU3KOW KOHIICHTPAIUH;
0) KOHLIEHTPUPOBAHHBIE SMYJIHCHH;

B) KOHIICHTPUPOBAHHBIC CYCIICH3HH;

F) KOJIJIOUAHBIC CUCTCEMBI, HOTGpSIBIJ_II/Ie TeKy‘-IGCTB.

129. Ilpouecc obpazoBaHus reneit UAET MHTCHCUBHEE MTPU:
a) TIOBBIIICHUH TEMIIEPATYPHI;

0) MOBBIIIICHUH KOHIICHTPAIIUH;

B) MOHM)KEHUH KOHIICHTPALIH;

r) chepudeckoit hopMe 4acTull.

130. TukcoTponus — 3T0:

a) 00paTUMBIN TIEPEeX0/I Telsl B KOJIJIOUIHBIN PacTBOP MPU MEXaHUYECKOM BO3/ICHCTBUY;
0) caMOIIPOMU3BOJILHOE YMEHBIIICHHE 00BEMA Tels;

B) IpeBpallleHNe KOJUIOUJIHOTO pacTBOPA B Tellb;

I') IPEBpALIEHHE I'elis B CTYIEHb.

131. Camonpon3BOJIBHBIN MPOLECC pa3pyLIEHUs (CTapeHMs) I'elisl Ha3bIBAaeTCs:
a) THKCOTPOIUS;

0) BEICAJIMBAHUE;

B) IUCIIEPIUPOBAHUE;

I') CUHEpPE3HC.

132. KommouaHslii pacTBOp HOaUAa cepedpa MoaydeH Mo peaKIuu:

KI u36n1ToK + AgNO3 ® Agl + KNO3, Beibepute GopMyiny MUTIEIITBI:
a) [(mAg]) - nl- - (n—X)K+]x— - xK+;

0) [(mAgI) - nK+ - (n—X)I-]x+ - xI—;

B) [(mAg]) - xAg+ - (n—X)NO3-] x+ - xNO3—;

r) [(mAgI) - x NO3— - (n—X)K+]x— - xK+;
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133. YacTuirsl KOII0UIHOTO pacTBOpa 30JI0Ta UMCIOT OTpI/II_[aTeJ'ILHHﬁ 3apsn. Kakue SJICKTPOJINTBL

— KOAryJISIHTBI CJIEYeT UCIIOB30BaTh. . .
a) FeCl3;

0) K2S04;

B) Na3PO4;

r) NHACI.

134. YacTuup! KOJUIOMAHOTO pacTBOPa TMAPOKCUIA KEJIe3a UMEIOT MOJIOKUTENbHBIN 3apsaa. Kakue

BEIIIECTBA CIIEIyeT MPUMEHHTB JIJIsl KOAryJSIUK JJAHHOTO pacTBopa?
a) STWJIOBBIN CIIUPT;

0) TAMLIEepHH;

B) Na3PO4;

r) AICI3.

OcHOBHbIE NOHATHS U onmpeacjJcHud nmpeamera «Pu3ndeckass M KOJJIOUIHAT XUMHSD)

1. HexoTopsle KOHIIEHTpUPOBaHHBIE 0OpaTHBIE dMYibcuu (B/M) MOXKHO OTHECTH K

CBSI3HOJIMCIIEPCHBIM CUCTEMAaM, TaK KaK YaCTULbI JUCTIEPCHOM (pa3bl, conpukacasch, CO3Jat0T
JOCTaTOYHO IUIACTUYHBIN, YIPYTUH, BA3KUN KapKac, BKIIOYAIOLIUNA YaCTUIBI JUCIIEPCUOHHON

CpC€abl. Kaxkmne IMUIICBBIC IMTPOAYKTBI MOKHO OTHECTH K CUCTEMaM 3TOI'O THIa?
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a) CIlnBO4YHOE Maciio, CIIpeibl, MaprapuHbl;
0) TBopor;

B) ChIpoe TecTo;

r) Mapmenan;

1) MaiioHe3ssl.

2. .Bribepure onpenenenne, Hanbosee MOJTHO pacKphIBaroliee coaepkanue noustus. Kommonanas
XUMUS — 3TO. ..

A) CaMocTosTeNbHBIN pa3nen GU3nIecKol XUMHIH;

b) Hayka 0 HOBEpXHOCTHBIX SIBICHHUSX M JUCIIEPCHBIX CHCTEMAX;

B) Hayka o BeicokomMomnekynspHbIX coequHenusx (BMC);

I') Hayka o npoueccax, NpOTEKAIOLMX B )KUIKUX AUCIEPCUOHHBIX Cpesiax.

3. JlucniepcHOCTh — 3TO. ..

a)KonuuecTBeHHbII apamMeTp, yKa3bpIBalOIIMI Ha CTENIEHb Pa3Apo0JeHHOCTH BEIIECTBA, Pa3Mep
Mex(}a3HOI TOBEPXHOCTH;

b) Mepa pa3apoOiaeHHOCTH BELIECTBA;

B) Meinxko pa3npo06iieHHOE COCTOSIHUE BEILECTBA;

I') BennuuHa, paBHas y/eabHOM MOBEPXHOCTH BELIECTBA.

3. Kakue npusHaku HanboJiee XapaKTepHbI 11 00BEKTOB KOJUIOUTHON XUMUN?
a) ['ereporeHHOCTS;

b) Hannuune mexda3Hoii TOBEpXHOCTH;

B) TepmoannaMuyeckasi yCTOMUHUBOCTb;

I') "'omoreHHOCTS;

1) ducnepcHoCTh

4. VKaxxure CBOMCTBA, HE MPHUCYIIUE KOJUIOMIHBIM CHCTEMaM:

a) [Ipo3payHocTsb;

0). [TosiBnenue konyca TuHANS IPU OCBEIIEHUH B TEMHOTE COOKY MPOEKIIMOHHBIM (poHapeM;
B) 'omorenHoCTS;

I') Hanmuume 00JbIIOr0 OCMOTHYECKOTO JIaBIECHUS.

5. Kakue pazfenbl NOYBOBENEHUS TECHO CBSA3aHbI C IPEAMETOM KOJJIOUJHOW XUMHUH?
a) XMMHUYEeCKUI COCTaB MIOYB U TPYHTOB;

6) CtpoeHue U CBOMCTBA MOYBEHHOI'O MOIJIOLIAIOIIEr0 KOMIUIEKCa;

B) MoHHBII1 0OMEH B oYBax;

r) buoxumus rymyca.

6. Kakue Qu3nko-xuMudecKkne CuCTEMbI UMEIOT CBOMCTBA, BO MHOTOM CXOJHBIE CO CBOMCTBaAMH
KOJJTOUJHBIX CUCTEM C KHUJIKON JUCTIEPCUOHHON CPENoi1?

a) Bogabie pacTBOPHI MOTUAIIEKTPOIUTOB;

6) BoaHo-coseBsie pacTBOPHI;

B) MUKpOTreTeporeHHble CUCTEMBI: CYCIIEH3UU, IMYJIbCUH, TIEHBI;

r) bunapasie cucteMbl, 00pa3oBaHHbBIE ABYMsI OPTAaHUYECKUMU KHUIKOCTIMU — TOMOJIOTaMHU;

1) ACCOIMAaTUBHBIE KOJIJTOUIBI.

7. Kakoe onpeneneHne He OTpakaeT CyIHOCTH (pusnueckoro napamerpa? IloBepxHOCTHOE
HaTSKEHHE ONpeesieT. . .

a) CTeneHpb reTeporeHHOCTH;

0) Pe3kocTh nepexoa ot ogHOM a3kl K APYToOW;

B) CTeneHp B3auMOJCHCTBUS MEKAY COPUKACAIOIIMMUCS (a3amu;



r) Paznnuune Mexty conpukacamomumucs (hazamu.

8. Kakue MeTopl mosty4eHus! KOJUIOUIHBIX CUCTEM OTHOCSTCS K AUCTIEPCHOHHBIM?
A) MexaHn4ecKrue METO/Ibl;

0) MeTon runaposnmsa coneit;

B) YIbTpa3BYKOBOIH METOI;

r) Mertoz 3aMeHbI pacTBOPUTENS.

9. Kakue MeTobl MOTy4YeHUsI KOJUIOUIHBIX CUCTEM OTHOCSTCS K KOHJIEHCAIIMOHHBIM?
a) MexaHuueckue MeTO/Ibl;

0) MeTon ruaposmsa coyei;

B) YIbTpa3BYKOBOH METOI;

r) Mertoz 3aMeHbI pacTBOPUTENS.

10. Ycra"HoBuTe COOTBETCTBHUE:

OU3NKO-XUMHUYECKast Knaccudukanus cuctemMsl o arperaTHOMY COCTOSIHUIO!
cucrema Hucnepcras ¢aza/[lucnepcronHas cpena

A OMyibcun /K

b Anspozonu KK

B [Tensr T/ K

r Cycnensuu xXr

11. Bce MOnEKyIApHO-KMHETUYECKHE CBOMCTBA KOJUTOUHBIX CUCTEM SIBJISIFOTCS CJIEIACTBHEM. . .
a) BpoyHOBCKOTO IBMKEHUS,

6) Kunernueckoii Teopuu rasos;

B) TennoBoro NBMXEHHS YaCTHII,

r) OCHOBHBIX 3aKOHOB TE€PMOJMHAMHUKH.

12. Ycra"HoBuTe COOTBETCTBHUE:

MounekynsapHO-KHHETUYECKOE
CBOMCTBO KOJIJIOUAHOMN CymiHOoCTh 3TOT0 CBOMCTBA
CHUCTEMBI

CaMonpoun3BOIbHOE OTKJIIOHEHHE IIJIOTHOCTH WU
A Huddyszus KOHIIEHTPALlUX OT CPETHErO PAaBHOBECHOI'O 3HAYEHHUSI B
MHUKPOOOBEMAX CUCTEMBI

CaMoInpon3BOJIBHBIN MPOLECC TEPEHOCA MOJIEKYJI
b dnykTyauus JUCIIEPCUOHHOM CPeIbl YEPE3 MOIYIIPOHULIAEMYIO
MeMOpaHy

SIBieHNre HepaBHOMEPHOIO pacrpeaeeHus
B Ocmoc JIEKTPOJIMTA IO 00€ CTOPOHBI MOTYIPOHUIIAEMON
MeMOpaHBbI MO/ BIUSHUEM KOJIJIOUTHOTO 3JIEKTPOJIUTA

CaMonpon3BOJIBHBIN NPOLECC BEIPABHUBAHUS
KOHIICHTPAIIUU YaCTHI] 32 CYET UX OPOYHOBCKOTO
JBUKEHUS

MembpanHOe paBHOBECHE
JlonHnaHna

13. YcTra"HoBHUTE COOTBETCTBHUE:
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[Ipouecc CyurHocThb sIBJICHUS
IIporecc HEHMS KOJUIOMAHBIX YaCTHIL B 30JISX I10]1 BIUSIHUEM
B CemgumenTanus port YKP yHU N A H A
BHEIITHUX BO3ICHCTBHI
Ilepexon BemiecTBa U3 0CajKa B KUK a3y npu
b Koarynsuus X0l Bell A A1 (hasy 1p
BOCCTAaHOBJICHHH yTpa4eHHOTro (hakTopa
B IMenTu3amnus [Ipouiecc ocenanus 4acTull MO AEHCTBUEM CUJIBI TSKECTH
r Koanecuenius |(CnusiHE Kamenek WK My3bIPhKOB TUCTIEPCHOM (pa3bl

14. YcToitunBOCTh TUCHIEPCUOHHON CUCTEMBI OINPEAEISETCS €€ CIIOCOOHOCThIO COXPAHITh
HavyaJIbHYIO CTENEHb JAUCIEPCHOCTH YaCTHI] M UX PABHOMEPHOE paclpe/iejieHue B JUCIIEPCUOHHON
cpene. PaznuualoT KHHETUYECKYIO U arperaTuBHYIO YCTONYUBOCTH.

VYkaxure GpakTopbl KHHETUYECKOH yCTOHUMBOCTH 3011€H.

a) JlucrepcHOCTh CUCTEMBI;

0) Bszkocth cpenpr,

B) [IpucyrcTBre B pacTBope NOCTOPOHHUX BellecTB (1ekTposanToB win BMC);
r) PazHocTh mi10THOCTEH TMCIIEPCHOHHOM Cpeibl U AUCTIEPCHOMN (ha3bl.

15. Ykaxure (hakTopbl arperaTUBHON YCTOMYMBOCTHU 30JI€H.

a) bpoyHoBcKko€e 1BUXKEHUE;

6) Temnepartypa;

B) JlucriepcHOCTH;

r) [IpucyTcTBUE B pacTBOpE MOCTOPOHHUX BelecTB (31ekTponuToB win BMC).

16. Kakue onpezeneHus HE COOTBETCTBYIOT COAEPKAHUIO MTOHITHSI «KOATYJISALIHS»?

a) [Ipouiecc ykpynHEeHUs] MUIIEIUT 307151 3@ CUET COSIUHEHUSI IPYT C APYTOM;

6) IIpouecc BCIIIBITUS CTBOPOKEHHON AUCTIEPCHON (a3l

B) [Iponecc cnunanus MUIIEIUT 30715 O] BIUSIHUEM BHEIIHETO BO3/IEHCTBUS;

r) SIBIeHMEe NPOXOKACHUS Yepe3 Mophl (GUIbTPa CBEKEOCAKICHHOTO 0CaIKa IPU POMBIBAaHUH
0O0JIBIIUM KOJIMYECTBOM BO/IBI.

17. Kakoe 13 nepeyrcieHHbIX CBOMCTB B OIMHAKOBOM CTETIEHU MPUCYILIE JIHO30JI5IM U CYCIEH3UsAM?
a) Dpdext Dapanes — Tunnans;

6) Muddysus;

B) Koarynsuus;

r) [lenru3anus.

18. ITopor koaryadiuy ONEHUBAETCS BETMYMHON MUHUMAJIbHOW KOHIIEHTPALUH 3JIEKTPOJIUTA
(MOB/31), BRI3BIBAIOIINHN Koarynsaiui. OH 3aBUCHUT OT BETUYHMHBI 3apsI0B HOHOB JT00ABISIEMbIX
AJIEKTPOJIUTOB. Y CTAHOBJICHO, YTO KOATYJIUPYIOIINM JIEUCTBHEM 00Jaat0T TPOTUBOUOHEI, a
CHOCOOHOCTH K KOAryJsli{ YBEITUYHBAETCS MMPOMOPIIMOHAIBHO €T0 3apsly, B3ITOMY B HEKOTOPOI
CTEICHH.

Kaxk Ha3biBaeTcst 3T0 uMEHHOE TpaBuiIo?

a) [IpaBmio Hepuacra — [lImnosa;

6) IIpaBuno Tpay6e — [drokio;

B) 3akoH boitnsg — Mapuortra;

r) IIpaBuio Ulyneue —"apau.
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19. Cnunu onuHakoBble 00BeMBI IBYX BOJIHBIX pacTBopoB: 0,1 M pactBopa ioauaa kanmus u 0,05 M
pactBopa HUTparta cepedpa. Kakas u3 ¢popmynn npaBUIbHO OTPaKaeT CTPOEHHUE 00Pa30BaBIINXCS
MHULEIT KOJUIOUTHOTO pacTBopa’?

a) {m[Agl] n I - (n — x) K+}-x XK+

0) {m[Agl] n Ag+ (n —x) NO3-}+x xNO3-

B){m[Agl] n Ag+n |-}

r) {m[Agl] n K+ (n —x) NO3-}+x xNO3-

20. Kaxoii u3 noHOB OyzAeT 001aaTh HAUOOJIBIINM KOATyIHPYIOIIUM JIeHiCTBHEM Ha MOTyYSHHBIH
30167 (CMm. 3amanue 19)

a) Caz2+

0) AI3+

B) SO42-

r) PO43-

21. Tuxcotpomnus — cienuuyecKoe CBONCTBO KOAryJISIIMOHHBIX CTPYKTYp. Kakoe u3 onpenenenuit
HE COOTBETCTBYET CYIIHOCTH 3TOTO MOHATHUSA?

a) BoccraHoBneHue CTpyKTypbl CUCTEMBI TIOCTIE CHSITHSI HarPy3KH;

0) SIBieHrE N30TEPMHUYECKOTO OOPATIMOTO TIEPEXO0/IA «30JIb <> TEIIbY;

B) HeoOpatuMelii mepexos «reiab — 30IbY;

r) YBelIuueHrue MpoOYHOCTH CTPYKTYPBI CO BPEMEHEM TOCII€ CHATHS HAIPSDKEHMUSL.

22. BOJIBIIMHCTBO JUCHEPCHBIX CUCTEM arperaTuBHO HEYycTOWUuBbl. OHU 00J1a/1at0T N30BITKOM
IIOBEPXHOCTHOM SHEPTUH, I03TOMY B HUX CAMOIIPOU3BOJIBHO UIYT MPOLIECCHl €€ CHIDKEHUS 3a CUET
YKPYIHEHUS YaCTHII. YKPYITHEHUE MOXKET HJITH IBYMS Iy TAMU:

1 - J¢pppexm Kenveuna unu uzomepmuueckasn nepeconKka — nepeHoc BEIIECTBA OT MEIKUX YaCTHI]
K KPYITHBIM;

2 — Koazynayua — cnunanue unu Koanecyenyua — cnisiHie 4acTHIL.

[To xakoMy IyTH HOWYT YKa3aHHbIE IPOLIECCHI U SIBJICHUS?
a) Bemmagenue noxms;

0) CkucaHHe MOJIOKA;

B) [lomyTHEHME NUBA;

r) PocT cranakTuToB B mermiepax;

1) «CtapeHne» MbUIbHON TIEHBI;

e) Pacciioenne maiionesa

23. Kakue 30511 Ha3bIBAIOTCS «OCITBIMUY?

a) MyTHOBaTHIE;

0) Nmeromie romyOoBaThIid 1IBET COOKY M KpaCHOBATHIN Ha MPOCBET;
B) becueTHsie;

r) He nornomiatomnue cBer.

24. Yem oTIMYaAKOTCA YACTUYKH KPACHOTO 307151 30J10Ta OT CUHEro?
a) ®opwmoii:

6) CteneHpIo UCIIEPCHOCTH;

B) Bpemenem cyiiecTBOBaHUS: CHHHI 30J1b «CTapIle)» KpPacHOro;
r) OHM OIMHAKOBBI, HO HAOJIOJAIOTCS O] Pa3HBIM YTJIOM 3PEHUS.

25. B kakux ciydasix MOKET HaOJI0JaThCs ONaIeCUEHIHS B KOJUIOUIHBIX CHCTeMax?
a) [Ipu HaGMIOIEHNN B IPOXOASIIEM CBETE;
0) Ilpu HaOmo1eHNH B OTPa’KEHHOM CBETE;



B) Ha remHOM (oHe;
r) [Ipr HCKYCCTBEHHOM OCBEIIICHUH.

26. C uyeM cBsi3aHbI TOTy00# 1IBET HeOa M MOPCKOM BOBI?

a) [IpucyrcTBuem B atMochepe 1 MOPCKOM BOJIE TBEPABIX YaCTUIl KOJUIOMIHOTO pa3Mepa;
0) Hamnuuem ¢GaykTyamnuit INIOTHOCTH;

B) Pacnionosxenuem HaOIrIOAATENS IO ONIPEACICHHBIM YIJIOM 3PSHHS K HICTOYHHUKY CBETA;
r) [IpucyTcTBHEM OKpaIlIEHHBIX BEIIECTB.

27. YCTpoMCTBO KaKuX MPHOOPOB OCHOBAHO HAa SIBJICHUU OTMAJICCIICHITNH?
A) ®oroanexrpokonopumerp (GIK);

b) YasTpamukpockor;

B) DnexTpoHHBII MUKPOCKOTI,

I') Hedemomerp.

28. Kakue ciou He XapaKTepHbI JJIsl CTPOCHUS MUIIEIUT THIPO30Jiei?
A) Iuddy3nsrii;

b) lunioyibHbINH;

B) AncopOunoHHbIH;

I') Ban-nep-BaaabCoBBIif;

1) N30anexkTpruyeckuil.

29. Kakue cocTaBHBIC YaCTH KOJUIOMJHON YAaCTHIIBI JBIXKYTCS B DJIEKTPUYECKOM T10J1€?
a) ['panyna;

6) Slnpo;

B) Arperar;

r) Munenna;

1) Aucddy3uslii croii;

€) AcCopOLIMOHHBIN CITOH.

30. Ycra"HoBUTE COOTBETCTBHUE:

ConeprxaHue NOHATHUS [TonsiTue
A) TloTeHiuan, BO3HUKAIOLIMN Ha TPAHULIE A)DnexTpoKHMHEeTHYeCKui miu (-
ascopOImoHHOro U AU dy3HOTO CIOEB. MOTEHIINA.

b) Ilotenuuan, BOZHUKAIOMINIA HA TPAHHUIIE CKOJBKEHUS
MEXy aICOPOIIMOHHBIM U TU(D(PY3HBIM CIOSIMH TPU
OTpbIBE YyacT AP Py3HOTro CII0s1.

B)AncopOunoHHBINM TOTEHIIUAT
[IITepna.

B) [ToTenmuan, BO3HUKAIONTUN HA TPAHUIIE pa3/ena
TBEpAOE TEIIO — pacTBOP MpH 00pa3oBaHuu ABoHOTO | B)TepmomuHamMuveckuii moTeHIHa
AIEKTPUIECKOTO CJIOSI.

31. Ycra"HoBUTE COOTBETCTBHUE:

DJEKTPOKHMHETUYECKOE
ConepxaHne NOHATUSA
SIBIICHUE
A) TlosiBnenue ckauka MoTeHIMaIa IPU OCEJTaHUU TOHKOAUCIIEPCHBIX
) p A A p A) Dnextpodopes

YaCTHII.

b) JIBmxenue yactuil AucrnepcHon (has3pl oI AeHCTBUEM

b) DnexkTpoocmoc
ANIEKTPUYECKOTO TIOJISL.
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B) JIBmxeHune 4acTHIl AUCTICPCUOHHOM CPeIbl 0T ACHCTBUEM

B) O¢dext dopna

AJEKTPUYECKOTO TOJISL. ) e Jlop
I') [losiBneHue ckayka MOTEHIMANA [P MPOIaBIUBAHUY JKUIKOCTH

) H PH TIPOZ g I') Db dext Kunke
yepes MOPUCTYIO MOBEPXHOCTh WM KallUuIsp.
32. YcTaHOBUTE COOTBETCTBUE:
TexHOomornyeckuii mporece ONEKTPOKMHETUYECKOE SIBIIEHUE
A) TpaHcOpTUPOBKA KUAKOCTEH MO TPyOOTpOBOIaM; A) Dnektpodopes
b) Ocaxxnenune sMylbCcHuil B CYCIIEH3H; b) DnekTpoocmoc
B) Ocyienue rpyHTOB; B) Dddext Jopna

I') Hanecenne 3alMTHBIX MOKPBITHIA Ha pa3iaryHble moBepxHOCTH. ) Dddext KBunke

33.YkaxXxuTe OCHOBHOM MPU3HAK HATMYUS MK (Da3HOU MOBEPXHOCTH:
a) ['eTeporeHHOCTh CUCTEMBI;

0) [OMOreHHOCTh CUTEMBI,

B) Pa3npobGiienHOCTh BeliecTBa 10 pa3MepoB MeHee 1 MKM.

r) nposiiienue 3¢ pexra Dapanest — Tungans.

TecThl AcCOMAaTHBHBIE KOJJIOUIAbI — PACTBOPHI OBEPXHOCTHO — aKTHBHBbIX BelecTs (ITAB).
PacTBopbI BbICOKOMOJIEKYASIPHBIX coeauHennii (BMC). PacTBopbI MOJIM3/1€KTPOJIMTOB

1. [ToHsITHE MOBEPXHOCTHON aKTUBHOCTH OBLIO BBEJCHO IS aHAIHM3a YPaBHEHUS aICOpOITUN
['u66ca. Kakoe omnpezaenenne Hanboiee MoIHO PACKPHIBAET CYITHOCTh OHSITHS «ITIOBEPXHOCTHO —
akTuBHBIE BemecTBa»? [IAB — 370 BemiecTsa...

a) O6nafaromye MOIoIIEH ClIoCOOHOCTbIO — IETEPreHTHI;

0) JudunsHoro crpoenus, ooanaromme ruapoGuiIbHON 1 oleUIbHON YacTsIMU, CIIOCOOHBIE
YMEHBIIIATh TOBEPXHOCTHOE HATSHKEHHE Ha TpaHuIle pa3zena ¢das.

B) CriocoOHBIE a1cOpOMpPOBATHCS Ha TIOBEPXHOCTHU pazjena ¢as;

r) O6nagaroniye MoJxoKUTENbHBIM 3HAUEHUEM BEIMYUHBI aJICOPOLIHU.

2. Ykaxute ocHOoBHbIE TUIIBI [TAB.
a) MloHoreHHsIe;

6) AMdoTepHbIe;

B) HenoHorenueie;

r) HelitpanbHeie;

1) OKCUATUIIMPOBAHHBIE.

3. YkaxuTe ocHOBHbIE TexHONornyeckue ¢pynkuuu [T1AB.
a) [Tnactuduxatopsr;

0) BcnenuBarenu;

B) CmauuBarenu;

r) Koarynsursr;

1) ['mapodobuzatopsr;

e) Monuszatopsi;

) OMYJIbIraTophl.

4. Kakue pu3NKO—XUMUYECKUE CHCTEMbI B COBPEMEHHON HAYYHOU JIUTEpaType MPUHATO HA3HIBAThH
«acCOIMAaTUBHBIMH KOJIJIOMIAMHIY BMECTO YCTAPEBIINX MOHATUN «ITOTYKOJUTOUIBI,
«CEMUKOJUIOUABI»?
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a) Bognble pacTBOpbl HU3KOMOJIEKYJISIPHBIX OPIraHUUYECKUX BEILECTB;

0) BemecTBa, o0nagaromye MOOLIMMH CBOMCTBAMH, MblJIa UM J€TEPIreHTHI;

B) JludmibHbie OpraHnveckre BemecTBa, CloCOOHbIE 00pa30BbIBATh TEPMOIMHAMUYECKU
YCTOMUYUBBIE T€TEPOreHHbIE IUCIIEPCHBIE CUCTEMBI;

r) Uctunno pacrsopumsie ITAB.

5. Kakue ¢pu3nko-xuMu4yeckrue CBOMCTBA HauboJIee MOIHO XapaKTePU3YIOT aCCOLUMAaTHBHBIC
KOJLIOUIBI?

a) [ToBepXxHOCTHAsi HHAKTUBHOCTB;

6) CriocoOHOCTh K CaMOIPOU3BOJILHOMY MUIIEIIO00Pa30BaHUIO TP OIPEAETIEHHBIX
KOHIICHTPALIUSX;

B) BrIcokasi mOBEpXHOCTHAsA aKTUBHOCTD;

r) CrtocobHOCTH 00pa30BBIBATH UCTUHHBIE PACTBOPHI B IIUPOKOM JHara3oHe KOHIICHTPALU;
1) CrtocOOHOCTB K COTFOOMITH3AITNH.

6. Kakue Qpu3nko-xuMudeckue napameTpsbl MO3BOJISIOT KOJINYECTBEHHO OLIEHUTh aCCOLUATHBHBIE
WM MULIEJUISPHBIE KOJUIOUAbI?

a) Beinnuuna npenensHoit MOHOMONEKYIIIpHO# (JIeHrMIOpoBCKoif) afcopouny;

0) 3uauenue ['bJI — runpodunsHO-TUNIOPHIEHOTO OanaHca;

B) BenmunHa moBepXHOCTHOM aKTUBHOCTH;

r) Beimmunaa KKM — kpuTHueckol KOHIIEHTPAUH MUAEIII000pa30BaHusl.

7. Kakoe siBneHrE MOIYYHIIO HA3BAaHUE «COTIOOMITU3AIINI?

a) SIBneHue camorpous3BOILHOTO pacTBopeHus AuduibHbiX [IAB B Boge ¢ oOpazoBanuem
TEPMOJAMHAMUYECKH YCTOMUUBBIX PACTBOPOB;

0) SIBneHue caMONpPOU3BOIBLHOTO MEPEX0a HEPACTBOPUMBIX BEIIECTB B PACTBOP C MTOMOIIIBIO
murnes [TAB ¢ o6pazoBanuemM TepMOIMHAMUYECKH YCTOMYMBOTO U30TPOITHOTO PACTBOPA;

B) SIBnenue oOpazoBaHus chepruueckux Munenn [aptiu;

r) SIBnenue oOpazoBaHus reaeo0pa3HON CTPYKTYPHI.

8. Kakue cBoiicTBa siBisitoTcs cienuuunbivu 11t BMC?

a) Heneryuects;

0) HezaBucumocTh CBOMCTB OT (hOPMBI MOJIEKYIT;

B) [locTenenHoe pa3MardeHue npu HarpeBaHuu;

r) Hanuuue onpeneneHHol TemnepaTypsl IJIaBICHUS;

1) Temneparypa pa3noKeHHs] MEHbBIIE TEMIIEPATyPbl KUIICHUS.

9. Yto Takoe «rouka Kpadra» a1 accolMaTuBHBIX KOJUTOUI0B?

a) Konuentpauus [IAB B pacTBope, Bblllle KOTOPOI HAUMHAETCS] MULIEIUIO00pa30BaHUE;

b) Temnepatypa oOpa3oBaHus )KUIKOKPUCTAIUTMYECKON CTPYKTYPHI;

B) Kputnueckasi, moporosasi TemrepaTypa, Bblllle KOTOpOH HAUMHAETCSI MULIEIUI000pa30BaHHUE;
I') Konuentpanus [TAB, npu koTopoii HacTymaeT 3acTyAHEBaHUE.

10. BemectBa, o0naaroniye MOIOIIUM ASHCTBUEM, HA3bIBAIOT emepzenmamu uiu meH3uoamu,
Tak xak Tpu uX aIcOPOIIMU Ha TIOBEPXHOCTH pazfielia «pacTBOP — BO3AYX» MOBEPXHOCTHOE
HaTshKeHue BoAbl ymeHbinaercs ¢ 0,07 mo 0,03 - 0,04 H/m. Kakyro reomMmeTpudeckyro
KoH(urypamuio umeroT: 1) munenst 'aptinu; 2) munennsl Mak — bena; 3) munenist JleGas?

a) [ImacTuHYaTyIO0 U AUCKOOOPA3HYIO;

0) Chepuieckyro;

B) Ckiaguaryio;

r) Humaapudeckyo;

1) Huteobpasuyro.
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11. Kakue n3 npeuiaraeéMblxX KOJUIOMIHBIX CUCTEM SIBIISIFOTCS OHO(a3HBIMU, 00PaTUMBIMH,
TEPMOJMHAMHYECKH YCTOMYUBBIMU?

a) 30JI1 U CYCIIEH3UU;

6) Munemnsipasie pactBopsl [IAB MukposMyibcuu;

B) Ilensr;

r) Boansle pacTBOpHI NOJIMAIEKTPOJIUTOB;

1) Kanunnsipaelie cucTeMsl.

12. B ocHoBe MonekynsapHoi Teopun pactBopoB BMC Illtaynunarepa JexuT yTBEpKICHUE:
PacrBopsl BMC conepaxat oTae/ibHbIe, He CBSI3AHHBIE JAPYT € IPYTOM MaKPOMOJIEKY.JIbl,
coM3MepHuMble ¢ KOJJIOUIHBIMHM YACTHLIAMH - MULIEJLJIAMU.

Kaxkue nokasarenbcTBa CBUACTEIBCTBYIOT B MOJIb3Y 3TOM TE€OpUuU?

a) PactBopsl BMC — reTreporeHHble CUCTEMBI, arperaTuBHO HEYCTOWUMBELIE 0€3 CTa0uIn3aTopa;
0) PactBopet BMC — roMoreHHbie, TEpMOIUHAMUYECKH YCTOWYMBBIC CUCTEMBI, TIOTIMHSFOIIHECS
npasuiy ¢a3 ['u66ca;

B) PactBopenne BMC uzner camonpou3BoJIbHO, YAaCTO C BBIJICJIEHUEM DHEPIUH;

r) ducneprupoBanne BMC tpeOyet 3aTpaTbl JHEpTrHH.

13. PactBopenne BMC npenBapsiet mpouiecc HabyxaHus. IT0. ..

a) DK30TepMHUUECKHI TIPOIIECC;

0) DHI0TEepMUYECKHI MpolIece;

B) IIponecc, He conpoBOXKAAIOINICS BbIIEICHUEM U MOIJIOIIEHUEM TeIlIa.

14. Kakue BUbI BOABI XapaKTEPHBI 1J1s1 HAOYXIIUX [1OJIMMEPOB?
a) [lonspuzanmonHas;

0) 'unparaunonnas (CssizaHHas);

B) Kprockomnunueckas;

r) Kanunnsipuas (CBoboanas).

15. PactBopsl BMC, kak u 11030111, B ONIPEIETCHHBIX YCIOBUAX CIIOCOOHBI TEPSITh TEKYUYECTh U
MIEPEXOJIUTH B CUCTEMBI, IPOSIBIISIFOIIME Psil CBOMCTB TBEPAOTO T€Ia. DTU CUCTEMBI HOCAT
Ha3BaHMUE. ..

a) l'enu;

0) Knewu;

B) CtynHu;

r) Cnu3sHy;

n) JlaTekcsl.

16. Kakue cBoiicTBa IpUCyIy CTYAHIM?
a) DMaCTHYHOCTb;

6) Tukcotponus;

B) HaOyxaHue;

r) Cunepesuc;

n) KonTtpaxuus;

e) Koaueppanus;

x) «[lamsaTh» K cr1OCOOY MOJTy4eHHS.

17. Kakue u3 nepeunciieHHbIX BMC SBISIOTCS MOMUAIEKTPOIUTAME?
a) [Tonnonedunsr;

0) HykiienHOBBIE KUCITTOTHI;

B) benku;
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r) @eHondopMaibIeTHAHBIE CMOJIBL;

1) KapObokcumeTunmenomo3a;

e) HarypanbHblif U CHHTETUYECKHUI KayuyKH;
x) 'ymmuapabuk.

18. M3BecTHO, uTO 3apsia yacTull Oenka 3aBucuT oT pH cpensl. Kak Ha3piBaeTcs cocTosiHue, B
KOTOPOM CYMMAapHBIH 3apsi/l YaCTUIIBI OeTKa paBeH HYI0?

a) PaBHOBecHOE;

0) HeiitpansHoe;

B) U30anekTpuueckoe;

r) [ToauaneKTpoIuTHOE;

1) CtabuibHOE.

19. Kak Oyner 3apspbkeHa MoJiekyiia Oelnka, eciid 3HaueHue n3odnekrpuueckoit Touku (MOT): 1)
Mmenbie pH pactBopa; 2) 6onbie pH pactBopa?

a) [TonoxurenpHO;

0) OTpunarenbHo;

B) 3apsi paBeH HYJIO;

20. benok, BXoAA1IMil B COCTaB MIIEHUYHOTO 3epHa, — rmuaaun, umeer UOT =7,1. Kak Oyner
3apsoKeHa MOJIEKyI1a Oeka B HeUTpaibHOM BOJIHOM cpene?

a) [TomoxuTeNnbHO;

0) OTpunarenpHo;

B) 3apsi paBeH HYJIO;

21. UOT kazenna — Oenka MoJyioka paBHa 4,6. Kak Oynert 3apsikeHa MoseKkysa Oefka B HeWTpaabHOU
BOJIHOM cpene?

a) [TonoxwurenbHo;

0) OTpunarenabHo;

B) 3aps/ paBeH HYIIIO;

22. K xakoMmy anekTpoay Oyzaer aBuratbes Mojekyia kazenna (M9T = 4,6) npu snexkrpodopese?
a) K karony (-);

0) K anony(+)

B) OcTaHercs HENMOJIBUKHOM.

23. Kakomy 3HaueHuto pH coOTBETCTByeT MUHMMAJIBHOE 3HAYEHHE BSI3KOCTH PACTBOPOB
IOJINAJIEKTPOJIUTOB?

a)pH=7,

6) pH = UOT;

B) pH >7;

r) pH <7.

24. YcTaHOBUTE COOTBETCTBUE:!
SBnenne CopaeprxaHue MOHATHS
A Cunepe3uc  fIBieHHE U30TEPMUUYECKOTO 0OPATUMOTO MEPEX0/IA «30JIb — TEIIb)

CoxkparieHue o0bema npu HabyXaHUU CUCTEMBI «ITOJISIPHBIH

Tukcorponus 9
BBICOKOIIOJIUMED — MOJISIPHBIA PACTBOPUTEIIB)

SBneHue pa3aeieHns CUCTEMbI Ha JBe (a3bl BCICICTBUE CKATHUS

B Koanepsamuu N
tiepeall CTPYKTYPHOI CeTKH
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Paznenenne meracrabunsHoro pacteopa BMC Ha (da3si,

T KonTpakuus
COMPOBOXKAAIOLIEECS TOMYTHEHHUEM CUCTEMbI

25. Kakue ¢usnueckue cBoicTBa Hanbosee XapakTepHbI JIJIsl CBI3HOAUCIIEPCHBIX CUCTEM?
a) BsizkocTb,

0) [ToBepXHOCTHOE HATSHKEHUE;

B) YIpyrocTs;

r) [IpounHOCTB;

1) [1n1oTHOCTB;

e) [lmacTuuHOCTb.

26. Kakue Moienu uieabHbIX CUCTEM JIeXKAT B OCHOBE PEOJIOTHYECKUX MOJIeIe MeXaHUYEeCKUX
CBOMCTB MaTepuajoB?

B) U neanbHbIii ras;

0) Uneansno — ynpyroe teno ['yka (crimpanbHas npyKruHa);

B) UneanpHo Bsizkoe Teno (Hpr0TOHOBCKAS )KUIKOCTB);

r) Uneansno miactuueckoe teno Cen — Benana — Kynona (TBepioe Tenno, Haxosieecs: Ha
TIJIOCKOCTH);

n) VneansHbIi pacTBOp;

e) UneanbHblil KpucTa.

27. B KONIOMIHOW XUMHU TIOHSTHUS CTPYKTYPBI M CTPYKTYpOOOpa30BaHUs IPUHSTO CBSI3BIBATH C
KOaryJsiuei, B mporecce KOTOpoi IPOUCXOIUT 00pa30BaHUE IPOCTPAHCTBEHHOMN CETKH U3 YaCTHUI]
JMCTIEPCHOM (ha3bl ¢ pe3KUM yBEJIMUEHHUEM MPOYHOCTH cucTeMsbl. [Ipu 3ToM cBOOGOAHOAMCTIEPCHBIE
CHCTEMBI IEPEXO/IAT B CBS3HOMUCTIEPCHBIE. Ha Kakue Ki1acchl MoApa3aessiioT TAKHe CHCTEMBI IO
CTPYKTYpHO — MeXaHn4yeckuM cBoiictBaM (1o I1. A.PeOunnepy)?

a) KonjeHcalmoHHO—KpUCTaUIM3aMOHHBIE CTPYKTYPhI, BOZHUKAIOIIUE 32 CYET XUMHUYECKOTO
B3aMMO/ICHCTBUS MEK/y YAaCTUIIAMU U UX CPACcTaHUs ¢ 00pPa30BaHUEM KECTKOW 0ObEMHOM
CTPYKTYpEI,

0) Kpucrannuueckue CTpyKTypbl, BOSHHKAIOLINE MEXAY BEIIECTBAMH C HOHHBIM THIIOM
KPUCTAJUIMYECKOM PEHIETKH 32 CUET HOHHBIX CBS3EH;

B) KoarynsunoHHbIe CTPYKTYpHI, B KOTOPHIX B3aMMOACHCTBHE MEXKIY YaCTUIIAMU HIET Yepe3
MIPOCIIONKY AUCTIEPCUOHHOM CPEJIbI;

r) AMop(dHBIE CTeKII000pa3HbIe CTPYKTYPHI C KOBAJICHTHBIMU CBSI3SIMH MEXKAY YaCTUIIAMHU.

28. Kak Ha3pIBaeTcsl ClIOCOOHOCTh CUCTEMbI BOCCTAHABIMBATH IEPBOHAYAIBHYIO CTPYKTYPY BO
BPEMEHH T10CJIE €€ MEXaHUYECKOTO pa3pyLIeHUs?

a) DIaCTUYHOCTb;

0) [Menru3arnus;

B) Tukcorponus;

r) [InactuyHoCTB;

n) Peonekcus.

29. Kak Ha3bIBaeTCs CIIOCOOHOCTh CUCTEMBI YBEIMYUBATH MPOYHOCTH BO BPEMEHH MPU ICHCTBUN
HaIPsDKEHUS CABUTA (MEIJICHHOE BpallleHue, HalpuMmep).

a) DIaCTUYHOCTb;

0) [Menru3anus;

B) Tuxcorponus;

r) [ImacTnaHOCTH;

n) Peomnekcusi.
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30. Kakue u3 nepeyucieHHbIX CUCTEM OTHOCATCS K CBSI3HOIUCIIEPCHBIM?
a) [lopomku;

0) [lensr;

B) ['enu;

r) 30i1H;

n) CtynHu

e) I'pyHTHI.

31. Dnactuunsie cryaan BMC sBistores ogqHodasHpiMu cucteMamu. Kakue crienuduieckue
CBOMCTBA MPUCYILIU 3TUM CUCTEMaM?

a) HaGyxanue npu n36upaTebHOM NOTJIOMICHUH KUAKOCTH;

0) [TornomieHue MapoB KUAKOCTH B pe3ylabTaTe 00pa3oBaHuUs aACOPOIIMOHHBIX CIIOCB HITU
KanWUISIPHOW KOHJICHCAIIUH;

B) ComroOunu3anus;

r) O6pa3oBaHre TOMOTEHHBIX U TTOPUCTHIX MEMOPaH.

32. IToponiku MOKHO paccMaTpUBaTh Kak ocakieHHbIe adpo3oiu (T/I7). Tak kak yacTUIlbl
TMCTIEPCHOM (ha3bl HAXOAATCS B KOHTAKTE, IO OMPEICICHUIO0 UX MOYKHO OTHECTH K
CBSI3BHOIMCIIEPCHBIM cucTeMaM. Kakoe CBOMCTBO ¢ TOUKU 3pEHUS PEOJIOTUH SIBIISIETCS OCHOBHBIM
JUTS TIOPOILIKOB?

a) ChlllyuecTs;

0) TexyuecTs;

B) Cie:x1BaeMOCTb;

r) Pacnipiienue

33.. lnst MOpOIIKOB B 3aBUCHMOCTH OT Pa3MEPOB YAaCTHI] MPUHATHI pa3Hble Ha3BaHUA : |- MbLIb, 2-
IIECOK, 3- myApa. PacnonokuTe 3T CUCTEMBI B IOPSAKE BO3PACTAHUS AUCIIEPCHOCTH:

a) 1-2-3;

0) 2-3-1;

B) 3-1-2;

r) 2-1-3.

ArperaTnBHaﬂ yCTOﬁ‘lHBOCTb H KOaryJasiiusl TUCIIEPCHBIX CUCTEM

1.Yto noapa3yMeBaroT MoJ yCTONYMBOCTBIO JUCTIEPCHBIX CUCTEM?

A) TIocTOSIHCTBO MX CBOMCTB BO BPEMEHU;

b) YcToiunBOCTh 10 OTHOIIEHHUIO K YKPYTTHEHUIO MJTH arperaliiy YacTHIl JUCTIEPCHOM (a3br;
B) IlocTossHCTBO pacnpeieneHus YacTUll IUCIePCHOM (a3bl 10 00beMY;

I') YcroitunBOCTh K OCaXICHUIO YacTHUI] TUCTIEPCHOM (a3bl.

2. Kakue Bubl yCTOMUMBOCTH JUCIIEPCHBIX CUCTEM BblAeNEHBI 10 npeanoxenuto H. I1.ITeckoBa?.
a) YCTOMYMBOCTD K CIMIIAHUIO YACTHUL — KOATYJISIIUOHHAS YCTONYUBOCTH;

6) YcToiunBOCTh K OOBEMHEHUIO YaCTHIL JUCTIEPCHOM (has3bl — arperaTuBHasi yCTOWYMBOCTD;

B) YCTOMYMBOCTD K pa3ziefieHuto (a3 — celMMEeHTAI[MOHHAs (KHHEeTHYECKast) yCTOMUNBOCTb;

r) YCTOMUMBOCTB K OCAXKJICHHUIO TUCTIEPCHOM (a3bl — AHcCIepraiioHHas yCTOHUYNBOCTb.

3. ITo A. I1. PeGunnepy paziauyaroT:

1) — TepMOAMHAMHUYECKN YCTOHUUBBIC CUCTEMbI, 00Pa3YIOIIUECs TIPH CAMOIIPOU3BOIbHOM
JTUCTIEPTHPOBAHUH, - JINOPUITHHBIE CHCTEMBI,

2)- TepMOIMHAMHYCCKH HEYCTOMUYUBBIC TUCIICPCHBIE CHCTEMBI, 00J1aIaf0IHe Pa3InIHON
KMHETHYECKOW YCTOWYMBOCTBIO K arperauy 4acTHIl, - THO()OOHbBIE CUCTEMBI.
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K xaxomy BUAy CUCTEM MPUHAIISKAT MIpeIaraeMbie 00bEKThHI?
a) Mooko;

0) JKenatuna;

B) PyOuHoBOE cTekio;

r) Kpaxmai;

1) Ceipast He(pTb.

4. BOJBIIMHCTBO AUCIIEPCHBIX CUCTEM arperaTUBHO HeycTouuBbl. OHU 0051aaI0T U30BITKOM
MMOBEPXHOCTHOM SHEPTUH, IIOITOMY B HIX CaMOIIPOU3BOJILHO HJIYT MPOIIECCHI €€ CHIKEHUS 33 CUET
YKPYITHEHUS YacTULl. YKPYIHEHHE MOXKET UATH IBYMS MYyTAMU:

1 - Sdgpexm Kenveuna unu uzomepmuueckan nepezoHka — NEpPeHOC BEUIECTBA OT MEJIKUX YaCTHUII
K KpPYITHBIM;

2 — Koacynayusa — cnunanve win Koanecuenyus — CliisiHAe 9acTHIL.

[To xakoMy IyTH MOMAYT yKa3aHHbIE MPOIECCHI U SBJICHUS?

a) Bemmagenue noxus;

6) Ckucanue MOJIOKa;

B) [lomyTHEHME NTUBA;

r) PocT cranakTuToB B nemiepax;

n) «CrapeHue» MbUIbHOM TIEHBI;

e) Paccioenue maitonesa

5. Ykaxute QakTopbl KHHETUYECKON YCTOWYMBOCTHU 30JICH.

a) JlucrepcHOCTh CUCTEMBI;

0) BszkocTh cpenpr,

B) [IpucyrcTBre B pacTBope MOCTOPOHHUX BellecTB (u1ekTposanToB win BMC);
r) Pa3sHoCcTh TIIOTHOCTEH THUCTIEPCUOHHOMN Cpelbl U JUCTIEPCHOM (ha3bl.

6. YkaxxuTe (pakTopbl arperaTuBHONW yCTOWYMBOCTH 30JI€H.

a) bpoyHoBckoe BUXKEHUE;

6) Temnepartypa;

B) JlucriepcHOCTH;

r) IIpucyrcTBre B pacTBOpe MOCTOPOHHMX BelecTB (3neKkTposnnToB win BMC).

7. Kakue onpeneneHns He COOTBETCTBYIOT CONEP KAHUIO TMOHATHUS «KOATYJISALUA»?

a) [Ipouiecc ykpynmHEeHUs] MUIIEIUT 307151 3@ CUET COEUHEHUS IPYT C IPYTOM;

6) IIpouecc BCIIBITUS CTBOPOXKEHHON AMCIIEPCHON (ha3bl;

B) [Iponecc cnunanus MULIEIUT 30715 O] BIUSIHUEM BHEIIHETO BO3/IEHCTBUS;

r) SIBNIeHMEe MPOXOKACHUS Yepe3 Mopbl (GUIbTPa CBEKEOCAKICHHOTO 0CaIKa IPU MPOMBIBAHUH
00JIBIIUM KOJTMYECTBOM BO/IBI.

YMeHHe WCMONIB30BaTh OCHOBHBIE OWOJOTHYECKHE, (PUBUKO-XMMUUYECKHE, XHMHYECKHE,
MaTeMaTHYeCKHe METOMABI IS pa3pabOTKH, UCCIETOBAHUI U SKCIIEPTH3BI JIGKAPCTBEHHBIX CPENICTB,
M3TOTOBJICHHS JICKAPCTBEHHBIX MPENapaToB POPMUPYIOTCS TIPH OOCYKIEHUH BOIIPOCOB K OTIPOCY.

Bonpocwl k onpocy

Tema 1. Xumnueckasi TepMOAMHAMHUKA

1. [IpeameT XUMUYECKON TEPMOAMHAMUKHY U LIETN €€ N3YUYCHHUS.

2. OCHOBHBIE IOHATHS U ONIPEAEIEHUS, IPUMEHSAEMBIE B TEPMOIMHAMUKE.

3. IlepBbIil 3aKOH TEPMOAUHAMUKH.

4. TernoBble 3¢ (HeKThl XMMUYECKUX PEaKIUi U MX 3aBUCUIMOCTb OT TEMIIEpPaTyphI

5. Temnotel 00pa3oBaHMsA, CrOpaHUs, pa3JIOKEHUs, PACTBOPEHMs, THApaTaluH,
HEUTpaIU3aLnH.
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6. 3axoH ['ecca u ciencTBUs U3 HETO.

7. Bropoe Ha4asio TEpMOJMHAMUKH.

8. TpeTbe HauaI0 TEPMOJAMHAMUKH.

9. ®akTopsl, BIAUSIONINE HA AOCONIOTHBIEC YHTPOIIHH.
10. CBoboanast sueprus ['uboca.

11. HanpaBiaeHHOCTh XUMHUYECKUX PEAKIUMA.

12. TepmoaguHaMuKa XMMUYECKOTO PAaBHOBECHSI.

Tema 2. XumMnyeckass KHHETHKA

. 3a1a4l XMMUYECKONM KMHETUKH U MEXaHU3M XUMUYECKUX PEaKLIUM.
. McTuHHAas ¥ cpeHss CKOPOCTH pEeaKLui.

. Kunetnueckas xkinaccuukanusi XUMHUYECKUX PEaKLUM.

. BnusiHue KOHLEHTpaK U pearupyroumx BEIECTB HA CKOPOCTh PEAKIIMM.
. Biiustnue Temneparypsl Ha CKOPOCTb PEaKIUH.

. YpaBHeHue Appenuyca.

. DHeprus akTUBALIUH.

. Teopust akTUBHOT'O KOMILIEKCA.

. Teopust MOJIEKYJISIPHBIX CTOJIKHOBEHUH.

10. LlenHbIe peakiuu.

11. ®oTtoxumMHuUeCKHUEe PeaKIIH.

12. OcobeHHOCTH M KJIacCH(PUKAINS KaTATUTHYECKUX MPOIECCOB.
13. 'oMoreHHsIii KaTainu3

14. I'eTeporeHHblil KaTaius.

15.®epMeHTATUBHBIN KaTaIN3.

O 00 1 NN B~ W —

Tema 3. PacTBopbI

1. Teopust 3JIEKTPOIMTHYECKON JUCCOUMAM. MeXaHU3M TUCCOLMAUN SJIEKTPOJIUTOB.

2. CsaolicTBa pacTBOPOB  3NEKTPoiUTOB. OTKIOHEHHWE OT CBOICTB  pPacTBOPOB
HeIeKTposuToB. M30TOHMYECKUI KO3 PHUIHEHT.

3.CoiicTBa cnalbIX »HJIEKTPOJMUTOB: KOHCTAaHTa W CTENEHb JUCCOLMALMH, 3aKOH
pazbasnienust OcBaibiaa.

4. Teopust pacTBOPOB CHJIBbHBIX 3J1eKTpoiuToB JleGas u Xriokkens. [lonstue o6 MOHHOM
atMocepe. AKTUBHOCTh HMOHOB M €€ CBsI3b C KOHIeHTpauueil. KoapduiueHnt akTuBHOCTH U
3aBHCUMOCTh €T0 BEJIMYMHBI OT 00LIEH KOHIIEHTPALUHU 3JIEKTPOJIUTOB B PaCTBOPE.

5. DIIeKTPOINPOBOJHOCTH  PACTBOPOB. VnenbHasi, OJKBUBAJICHTHasT MW  MOJIApHas
JJIEKTPONIPOBOAHOCTD; UX M3MEHEHHME C Pa3BEIECHHUEM pacTBOpa. MoiipHas 3J1€KTPONPOBOAHOCTD
pu OeCKOHEYHOM pa3BeneHuu. 3akoH Konbpayma.

6.00mast xapakTepucTHUKa pacTBOpoB. TepMmoauHaMuyeckas KiaccH(uKalus pacTBOPOB.
TepmoanHamuka 00pa30BaHUs PACTBOPOB.

7.CBoiicTBa  mpenenbHOpa30aBIEHHBIX  PacTBOPOB  HEIJIEKTPOIUTOB: JIaBJICHNE
HACBIIICHHOT O [1apa, TEMIIEpaTyphl 3aMEP3aHUsl U KUIIEHUSI, OCMOTHYECKOE JaBJICHUE.

8.PacTBOpUMOCTb ra3oB B )KMJIKOCTAX. 3aKoH ['eHpu.

9. Kprockonnueckuii METOJT ONpeIETIeHUST MOJIEKYJIIPHON MacChl BEIIECTB.

10. PacTBOpBI HEOTPAaHMUEHHO PACTBOPUMBIX KUJKOCTEN. Pa3neneHue HeorpaHM4eHHO pac-

TBOPHUMBIX KUJIKOCTEH METOJOM MTPOCTON NEPETOHKH.

11. B3anMHO HepacTBOpUMBIE KUAKOCTHU. Ileperonka ¢ BOASIHBIM IapoM.

12. OrpannuyeHHas paCTBOPUMOCTb JKHJIKOCTEH, KPUTUYECKas TEMIIEpaTypa pacCTBOPEHHUSL.

Tema 4. JneKTPOXUMUSA

1.DnekTpoXuMusl H  DICKTPOXMMHUYECKHE  TPOIECChl. BO3HUKHOBEHHE  Pa3HOCTH
MMOTEHITMATIOB HAa TPAHUIIE METAILI/IJICKTPOJIUT.

2.I'aipBaHWYEKUH 3JIEMEHT.
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3. TepMoIMHAMHKA HIEKTPOXUMUUYECKHUX LETIEH.

4. 0neKkTpoHble MOTeHIUanbl. YpaBHeHue HepHcra. CraHmapTHbie  SJIEKTPOIHBIE
noreHuuansl. X 3HaueHue.

5.O5eKTpOau3 pacTBOPOB U PACILIABOB 3JIEKTPOIUTOB.

6.Koppo3us MeTaioB 1 METOIbI OOPHOBI C HEM.

7.Tunsl 3I€KTPOAOB: IEPBOrO, BTOPOrO MOPSAKA, OKHCIUTEIbHO-BOCCTAHOBUTEJIbHBIE,
CTEKJISIHHBIU.

Tema 5./lucnepcuas cucrema

1Kak MOXHO »SKCHEpPUMEHTAJIBHO YCTAaHOBHUTh BIMSHME Ha aJCOPOLUIO YIEIbHOM
MOBEPXHOCTH aacopOenTa?

2 IlpuBenuTe npuMepsl MOJAPHBIX U HEMOJIAPHBIX aJICOPOEHTOB.

3. [Touemy npupoaa pacTBOPHUTENS OKA3bIBAeT BIUSHUE HA aCOPOLIHIO?

4.Kak »5KCIEpUMEHTaJIbHO MOXKHO ONPEAETIUTh BIMSHHUE Ha aJCOPOLMIO HPUPOIbI
pactBopures?

5. Ilouemy B kadyecTBe OOBEKTOB HCCIEJOBaHHMS BO BCEX 3aJaHUAX MCIIOJb30BaJKCh
Kpacurtenu?

6.Kak skcriepuMeHTaIbHO MOYKHO OOHAPYKUTh aJICOPOLIMIO U3 PACTBOPOB TBEPABIM TeIOM?

7.B Kakux enuHUIIAX BBIPAXKAETCS aIcOpOIMS Ha HETIOABIKHBIX TPAaHULIAX paszerna’

8.IIpuBeauTe mpumepsb! HarbosIee YacTO UCHOIb3YIOIUXCS B IPAKTHUKE aJICOPOSHTOB.

9.Kak knmaccu(uuupyroT JUCTIEPCHBIE CUCTEMBI IO pa3Mepy YacTHUIl IUCIIEPCHOM (a3bl?

10.Kakue cucreMbl Ha3bIBalOT KOJUIoMAHBIMUA? Ha3oBuUTE 1B€ OCHOBHBIE TPYIIIBI METOIOB
MIOJIyYEHUS KOJUIOUIHBIX PACTBOPOB, CHOPMYIUPYHTE UX CYLIHOCTD.

11.Ilepeunciure pa3HOBUAHOCTH METOJOB JUCIEPrUpOBaHUs U KoHJeHcauuu. [lo kakomy
MPUHIUITY KIACCUPHUIMPYIOT XUMUYECKHE KOHICHCAIMOHHBIE MeToIbI? [IpuBeuTe mpuMepsl.

12.Ha3o0BuTe METO/ABl OYMCTKH KOJUIOMJHBIX PAaCTBOPOB OT IMpPHUMECEH: a) pacTBOPEHHBIX
HU3KOMOJIEKYJISIPHBIX BELECTB; 0) Tpy00AUCIIEPCHBIX YaCTHII,

13.Yto Takoe auanu3 M Uil KaKUX Leleld ero npumeHstor? Kak ycTpoeH mnpocTediui
nuanuzarop? OT Kakux pakTOpoB 3aBUCUT CKOPOCTh JTuanu3a?

14.0nummre npuHUMN padoThl yiapTpaduibTpa. C KaKUMHM LEIAMH yIbTpaQUIbTPALHIO
MPUMEHSIIOT B OMOJIOTUYECKUX UCCIIEI0OBAaHUSX ?

15.YU10 Ha3bIBAIOT 3JEKTPOKMHETHYECKUM MOTEHIHAIoM? (

16.0T kakux (pakTOpOB M Kak 3aBUCUT CKOPOCTb NEPEMEIICHMsI KOJUIOMIHBIX YacTUI[ B
NEKTPUYECKOM I10JIE?

17.9To Takoe 3nexkTpodopeTnyecKkas NoIBUKHOCTH?

18.B uem cymHOCTh 3JeKTPOPOPETUYECKOTO METO/1a ONPEACIICHUS 3JIEKTPOKMHETHYECKOTO
MOTEHIIMAIA KOJIOUAHBIX dacThil? (

19.Ha3oBuTe METOIbI ONMpEIENIEHUS 3HAKA 3apsiia KOJUIOWIHBIX 4acTHll. B ueM cymHOCTh
KanuJUIipHOTO MeTo1a?

20.Kakoe sBieHHE Ha3bIBaeTCsl Koaryisuuen? B dem BbIpakaroTcsd BUAMMBIE INPU3HAKH
KOAaryJisiiuu?

21.Bo3neicTBreM Kakux (pakTOpOB MOKHO BBI3BATH KOATYJISIIINIO THO(OOHBIX 3071€i?

22.9t10 Ha3bIBaeTCs MOPOroOM Koaryiasiuun? B kakux eJMHUIaX BBIPAXKAECTCS €ro BeIuynuHa?

23.Y10 Takoe KoaryJupymlias cnocoOHOCTh neKkTpoiauTa? OT KakuxX (pakTOpOB 3aBUCUT €€
BeJIMYnHa?

24 Kakue wonbl 31nekTpoiutoB NaxSOs u Ka[Fe(CN)e] sBAsIFOTCS KOAryaUpyOLUMMHA IS
ruapo3ods ruapokcua xxenesa (111), momyuennoro meronom rugponusa?

25.Kakoe sBneHue Has3biBalOT nentusanued? Ilo kakuMm npu3HakaM MOXHO CYIUTh O
HEnTU3aIuu’?

26.YeM oTaMYaeTCss XUMHUYECKask IENTU3AIUS OT aJCOPOIIMOHHON?

27 Hanumure (HopMyiay MULENIb! 30718 THAPOKCHIA AITIOMUHUS, IOJIYYEHHOTO U3 OcajKa,
NeNTU3aluel pacTBOPOM TMAPOKCUIA HATPHSL.
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28.KakoBbl ocobenHocTH pactBopeHust BMC? Kakoii nmporiecc Ha3bIBatoT Habyxanuem?

29.Kaxkue akTopsl 1 Kak BIusOT Ha HaOyxanue MC? BiusiHue kakux GakTOpoB H3y4aroT B
naboparopHoit pabore?

30.Kak onpenenstor creneHb HaOyxanusi? Ha3oBuTe OCHOBHBIC ATaIlbl SKCIIEPUMEHTA.

31.YUro Ha3BIBAIOT U303JIEKTPHUECKON TOuKoM Oenka? [lpuBeaure cxemaTudeckyio Gopmyny
MaKpOMOJIEKYJbl Oelika, HaXOMASIIErocs B M303JIEKTpuYeckoM cocTosiHuu. Kakue cBoiicTBa Oenka
PE3KO MEHSIOTCS B U303JIEKTPUUYECKOM COCTOSIHUU?

32.HazoBute mipsiMble M KOCBEHHbIEe MeToAbl ompenenenuss MOT. Kakum wmerogom
onpeneneHa MOT xenaruna B mabopatopHoil padote?

33.B xakoMm W3 pacTBOpUTENEed — BOJA, CIIUPT, TONYOJ, (PU3HOJOTHUYECKHH PACTBOp —
KenaTuH Oyzer Ha0yxaTb, a B KakoM — HeT? OObsICHUTE IPUYHHY.

34.B yeM nposBISIETCS M KaK OOBSICHACTCS KOJIJIOUTHAS 3aIIuTa?

35.CpaBnurte cBoiictBa pactBopoB BMC u KOIOUIHBIX PACTBOPOB.

36.Yto sBIsSETCA KOJUYSCTBEHHON MEpoii 3alMTHON crtocooHoctn BMC?

37.KakoBo OM0I0THYeCKOe 3HAYCHNE KOJUIOMIHOW 3aIlUThI?

38.Yem 0OBsICHSIETCSI aHOMaJIbHAs BA3KOCTh pacTBOpoB BMC?

39.Ha3oBuTE METO/IbI OIIPEIEIEHUS MOJISIPHOM MaCcChl TOJIMMEPOB.

40.B ueMm 3akiro4aeTcs CyIIHOCTh BUCKO3UMETPHUECKOTO METOJIa OMPEEICHUsS MOJSPHON
Macchl mojimmMepa?

41.Kakoe ypaBHEHHE II€KHUT B OCHOBE BHCKO3MMETPHUYECKOTO METOJa OIpEeeICHUs
MOJISIpHOM Macchl mojuMepoB? [Ipoananu3upyiiTe 3T0 ypaBHEHHE.

42.Yto0 Takoe cTyaHu?

43./I3MeHeHneM KaKiX CBOMCTB COITPOBOXKIAETCSI 00pa30oBaHUE CTYIHEHN?

44 Kakue GpakTopsl BIUSAIOT HA BA3KOCTh KOHIIEHTPUPOBAHHBIX PACTBOPOB MOJIUMEPOB?

45.Yto takoe cunepesuc? Korna on npossisercs?

46.KaxoBblI THIIBI AIMYJIbCUIT? OXapaKTepU3yiTe METOBI ONIPENETICHMS TUIIA DIMYIIbCHIA.

47.KaxkoBbl CBOMCTBA AIMYJIbCUI?

48.KakoBbl cIOCOOBI OTYUYECHUSI YCTOWUMBBIX SMYIbCHI?

49.KakoBblI CBOMCTBA IMYJIBraTOpOB?

50.Yro takoe obpamenue $paz? Kakumu cnocobamMu OHO BBI3bIBAETCS?

51.KaxoBa mpupoza ned? Onummure crnocoosl meHoo0pa30BaHMs.

52.Kakue hakTopbl BAUSIOT HA YCTOHYHUBOCTD MEHbI?

53.3HayeHue neHooOpa3oBaHus?

54.C yeM cBs13aHa HEOOXOINMOCTD TalllEHUs [IEHBI?

55.9t1o Takoe a’po3onu? KakoBo WX 3HaYeHUE U IpUMEHEHUE?

56.KakoBbI 2JIEKTpUUECKHE CBOMCTBA a3pO30J1ei?

57.MeToibl OUMCTKH ra30B OT a3pO30JIbHBIX YACTHII.

YMeHHe WCMONB30BaTh OCHOBHBIC OWOJOTHYECKHE, (PU3UKO-XMMUUYECKHE, XHMHYECKHE,
MaTeMaTHYeCKHue METOBI Ul pa3pabOTKH, UCCIEOBAaHUI U SKCIEPTU3bI JIEKAPCTBEHHBIX CPEJICTB,
M3TOTOBJICHUS JIEKAPCTBEHHBIX MpernapatoB (GopMmupyroTcs mpu paboTe ¢ ydueOHOM M HaydHOMH
JUTEPaTypOil IPU MOJITOTOBKE U BBHIIIOJHEHUHU peepaToB U MPHU MX 3allUTE.

Temamuxa peghepamos
1. 3naueHue QU3NKO-XMMHUYECKUX SBJICHUN B (PYHKIMOHUPOBAHUH KJIETOUYHBIX MEMOpaH.
2. 3HauyeHMEe KOJUIOMAHBIX CUCTEM B (DYHKIIMOHUPOBAHUHU KJIETKU U LIEJIOCTHOTO OpraHu3Ma.

3. Ocmoc, OCMOTHYECKOE JJaBIIEHUE B OCYIIECTBICHUH (PYHKITHI )KUBOTO OPTaHU3ME B HOpME
Y TIPY NIATOJIOTUH.

Jubdysus u ee 3HaueHUE B 0OMEHE BEIIECTB M (YHKIIMOHUPOBAHUH YKHUBOTO OpraHU3Ma.
Bydepusie cucrembl. OCHOBHBIE XapaKTEPUCTUKU U CBOMCTBA. MeXaHU3M ACUCTBUS U
OMoJIOrnYecKoe 3HauUCHHE.

ok~
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CoBpeMeHHBIE MPEACTABIICHUS O CTPOSHUU AUCTIEPCHON (ha3bl KOJJIOUTHOW CUCTEMBI U
BMC.

3aBUCHMOCTb OCHOBHBIX CBOMCTB JTUCIIEPCHBIX CUCTEM OT OCOOCHHOCTEW OpraHu3aluu
JTUCTIEPCHOM (ha3bl.

OcHoBHbIE CBOICTBA THAPOPOOHBIX KOJIJIOUTHBIX CHCTEM.

OcHogHble cBoiicTBa BMC.

CpaBHHTEIIbHASI XapaKTEPUCTUKA KOJTOUAHBIX cucteM 1 BMC.

Kunkocts 1 Boga. OCHOBHbBIE XapaKTEPUCTUKU U OMOJIOTHYECKOE 3HaYCHHE.
CoBpeMeHHbIE IPEICTABIICHUS O TEOPUU PACTBOPOB U MPOIIECCE PACTBOPECHUSI.
Hctunnbie pactBopbl. OCHOBHBIE CBOWCTBA U 3HAYECHUE.

BpoynoBckoe nBmwkenue. CyTh U 3HaUCHHE U1 QYHKIIMOHUPOBAHUS )KUBOTO OPraHU3Ma.
CpaBHHTEIIbHAS XapaKTEPUCTUKA ONTUYECKUX CBOMCTB JUCIEPCHBIX CUCTEM.
CpaBHHTEIIbHASI XapAaKTEPUCTUKA KHHETUYECKUX CBOMCTB JUCIEPCHBIX CUCTEM.
3aBUCUMOCTh OCHOBHBIX XapaKTEPUCTUK JUCIEPCHBIX CUCTEM OT pa3Mepa 4acTHUII
JTUCTICPCHOM (Da3bl.

OO61as xapakTepucTUKa OEIKOBBIX PACTBOPOB.

[ToBepXHOCTHBIE SIBJICHUS KaK CBOMCTBA JUCIIEPCHBIX CUCTEM. broornyeckoe 3HaueHue
MMOBEPXHOCTHBIX SIBJICHUH.

Xpomarorpadusi — CyTb METO/1a, IPUMEHEHHUE ¥ 3HAYCHUE.

DnekTpodopes — CyTh METO/1a, MPUMEHEHUE U 3HAYCHHE.

3apsi 9acTUIBI JUCTICPCHOM (Pa3hl U ero 3HaUYeHUE B ()yHKITMOHUPOBAHUH KIICTOK.
OcHoBHbIE CBOWCTBA OEIIKOB U UX 3HAUCHUE B JKU3HENIEATEIHLHOCTH OPTaHU3Ma.
CpaBHHTEIIbHASI XapaKTEPUCTUKA OCHOBHBIX CBOMCTB JIUCIIEPCHBIX CUCTEM.
JlucriepcHble CUCTEMbI — OCHOBHBIE TMOHSATHS, TUIIBI U UX 00Ilas XapaKTepUCTHKA.
buonoruueckoe 3nauenue cocrossHuil koyonHbix cucteM — 30JIb u I'EJIb. CyTb n
MEXaHU3M CTapEHHUsI KOJJIOUIHBIX CUCTEM.

AKTHUBHas peakius cpe/ibl. bruomornueckoe 3HaY€HUE U METOIBI OMIPEICIICHHUS.
Tepmoxumus. OCHOBHBIE 3aKOHBI U CIIEJICTBUS B OMOJIOTHH.

TepmoauHaMuKa B CyIIECTBOBAaHHUH OMOJOTUYECKUX CHCTEM.

AKTHUBHAs peaklys CpeJibl B pa3BUTHUU MATOJIOTHYECKUX COCTOSHHUM )KUBOTO OPraHU3Ma.
OcMOTHYECKOE TaBJICHHE B Pa3BUTUHU MATOJIOTHYECKUX COCTOSTHUN dKUBOTO OpraHu3Ma.

Bnanenue OCHOBHBIMH  OMOJIOTHUECKUMH,  (UBHUKO-XUMHUYECKUMHU, XUMUYECKUMH,

MaTeMaTHYEeCKUMHU METOJaMH Ul Pa3pabOTKH, HCCIEIOBAaHMA M SKCIEPTU3bl JIEKapCTBEHHBIX
CPEICTB, M3TOTOBJICHUS JIEKAPCTBEHHBIX IMpernapaToB  (QOPMHUPYIOTCS TPHU  BBIIOJHEHUU
MIPAKTUYECKUX 3alaHUN U PELICHUH PACYETHBIX 3a]1a4.

Ipakmuueckue 3a0anus

Tema 1. OcHOBBI XMMHU4€CKOH TePMOAMHAMUKHI

Bapmuanr 1.

3aganue 1. Ternosoit a¢ ekt peakuun C2HsOH(k)+302(r)=2CO02(r)+3H20(r) cocraBnser
1235 /. PaccumTaiiTe KOJIMYECTBO JHEPruH, BbLAEIAOMIENcs npu cxuranuu 100 r

9TUJIOBOI'O CIIMPTA.

3ananue 2.PaccunrtaiiTe CTaHIAPTHYIO SHTPOMIHIO 00pa3oBaHUsI Cylb(aTa aTrOMUHUS,
ecnu cranaapTHas sHTpornus peakuuu 2Al203(k)+6S02(r)+302(r)=2Al2(SO4)3(k) paBHA —

1727 Jix/K.

3ananue 3. Paccumnraiite snepruto ['n60ca npu 0 °C, 25°C u 100 °C, kOHCTaHTHI paBHOBECHUS

MIPH STHX TEMIIeparypax, cIelaiiTe BHIBOJ O HANPABICHHOCTH TIIPOIECCa W TEMIIEPaTypy, BBIIIE
koTopoii peakius PbO(k)+C(x)=Pb(x)+CO(T) uaer camonpou3BOJIBHO.

Bapuanr 2
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3ananuel.

.Berancaute TemnoBor 3¢ @dexT mnepexoma S(MOHOKIWHHAA)— S(poMOUYecKas) 1o

CICAYIOIIUM  TEPMOXMMHUYECKUM  JaHHBIM: S(MOHOKIMHHAsA)+O2(r)—SO2(r); AHp=-
296,959 kJIx; S(pomouueckas)+O2(r)=SO2(r); AHp=-296,645 xJIxk.

3ananue 2. PaccunTaiiTe cTaHAApTHYIO SHTPONUIO OOpa30BaHMsI HMCXOJHOIO BEIIECTBA,

ecm g peaknun NapCO3-10H20(x)=2NaOH(x)+CO2(r)+9H20(x) 3HaucHmE

CTaHIapTHOU 3HTponuu cocrasiser +1478 Jlx/K.

3ananue 3. .Paccunraiite smeprmo I'm66ca mpu 0,25, 100 °C a1 peakuuu

SO2(r)+H2S(r)—S(x)+H20(k). Paccunraiite Temmeparypy, MpH KOTOPOH pPaBHOBEPOSTHO
MPOTEKaHUE MPSIMOTO U OOPATHOTO MPOIIECCOB.

Bapuanr 3

3amanue 1. Onpenenure TemnoBoi 3pdext okucnaenus 100 1 ammuaka 1o peakiuu

ANH3(r)+502(r)=4NO(r)+6H20(1r) npu cTaHZapTHBIX YCIOBMSIX, HCIOJB3YS SHTAIbIIHU
0o0pa3oBaHMs pEareHToB.

3aganue 2. Paccuuraiite CTaHAAPTHYIO OHHTPONHUI0 00pa3oBaHUs XpoMaTa aMMOHMS,
ecmu suTpornus peakiuu 2(NH4)2CrOs(k)=Cr203(k)+N2(r)+5H20(x)+2NH3(r) paBaa+661][x/K.

3ananue3. BeluuCIUTh 3HTANBINIO peakuuu 1o sHeprusm ceaszeit: C2Ha + H20 = C2HSOH,
ecmn  AH%gg(C-H)=358,41 x/lx/Monb, AH%gs(C=C)=423,72 xJlx/Momb, AH%gs(C-C)=262,94
kJIx/Momb, AH%08(0-H)=460,57 kJ[x/Momb. AH%0s(C-0)=314,03 xJIx/MOb.

Tema 2. XuMHUYecKasi KHHeTHKA U KaTaJIn3.

Bapuanr 1

3ananue 1.B cucreme A +B2 = AB2 koHuentpanuto Bemecrsa A ysennuuwiu ot 0,1 go 0,2
Mouib/1, a BemectBa B2 or 0,01 mo 0,02 monb/n. Bo ckoibko pa3 Bo3pocia CKOPOCTh IPSIMOM
peakuuun?

3ananue 2. [Ipu kakoil Temneparype cieayeT NpOBOIUThH PEaKLHI0, €CIM HYKHO CKOPOCTb
peakuuu, nposoaumoit mpu 200 °C ymenbmmts B 1000 pas. TemnepaTypHblii koo HIHEHT paBeH
3.

3ananue 3. PaBaoBecue peaxiun CO(T) +Cla(r)&COCI2(T) ycTaHOBHIIOCH TIPH CIIEAYIONIMX
KOHIIeHTpanusx peareHToB (Monb/n): [CO]=0,1; [CI2]=0,4; [COCI2]=4. Bprunciure KOHCTaHTHI
pasnoBecus Kc u Kpmpu 25 C°,

Bapuanr 2

3aganue 1. Bprumcnute ckopocTh XuMuyeckoi peakuuu A +2B =C, ecnu uCXOAHbIE
KOHIIEHTPAIIMH BEIIECTB cocTaBisioT:[A]=2, :[B]=3, koHcTaHTa ckopocT paBHa 1,1 m’moms ¢ L.

3ananue 2. YeMy paBHA SHEPIHsl aKTUBALUHM PEAKIMH, €CJIM IPU MOBBIILIEHUU TEeMIEpaTypbl
ot 200 1o 300 K ckopocts yBenuuutcs B 100 pas.

3ananue 3. PaBHoBecue peaknun CO(1)+H20(r)<H2(r)+CO2(r) ycraHOBWIOCH TIpU
CIIEAYIOMIMX  KOHIEHTpamusx  peareHtoB (mone/m): [CO]=0,04, [H20](r)=0,16, [H2]=0,08,
[CO2]=0,08. Boruncnure koHcTaHTHI paBHOBecus K. u Kompu 25 C°.

Bapuanr 3

3amanve 1. Bo CKONBKO pa3 yMEHBIINTCA CKOpocTh peakuuun A +2B = AB»2, ecin
KOHIIEHTPALIMIO BEIECTBA A YMEHBIINTH B 3 pa3a, a KOHLIEHTpALMIO BeulecTsa B yBennuuts B 2
pasa

3ananue 2.0Heprusi akTUBAalMM HEKOTOPOH peakluu B OTCYTCTBUM KaTajlnd3aTopa paBHA
75,24 x/Ix/Monb, a ¢ kataimmzatopoM 50,14 x/[x/mMonb. Bo CkolbKO pa3 Bo3pacTaeT CKOPOCTh
peaxIuy B HPUCYTCTBMH KaTalu3aTopa, eCliM peakius nporekaet mpu 25 °C.
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3aganue 3. Koncranta paBHoBecuss A+B&C+D paBHa 1. PaBHOBeCHBbIE KOHIIEHTpallUH
(Monw/m): [A]=2, [B]=8. Beraucnaure paBHOBeCHBIE KOHIICHTpaIuu BemectB C u D.

Tema 3. PacTBOpBbI.

Bapmuanr 1

3amanue |.BprumcnuTh, nmpu  KakoM TemImeparype OcMOTHYeckoe paaBieHue 1,5%-Horo
pactBopa caxapa jgocturaer 656,8 klla ( mumotHocTs pactBopa paBHa 1,014 1/mi). Uemy paBHBI
TEMIIEPaTyphbl KUTICHUS U 3aMepP3aHUsI 3TOT0 pacTBOpa.

3ananue 2. Kaxymascs crenenb auccounanuu xjgopuna kamus B 0,1 1 pactBope pasna 0,8.
YeMy paBHO OCMOTHYECKOE JaBJIeHHe 3Toro pactBopa pu 17 °C.

3ananue 3. PactBop, conepxammii npu 27 °C 7.4 T TIIOKO3BI, H30TOHHMYEH pAcTBOPY
moueBHuHBI. Ckoibko rpammoB MoueBuHBl CO(NH2)2 comepskut 1 11 pactBopa.

Bapuanr 2

3ananue 1 PactBop, conepxamuii 1,5 r rivkokosa B 100 T BoAbl, UMEET TaKOE ke JaBJICHUE
napa kak 6,35% pactBop caxapossl. OnpenenuTe MOJEKYIIPHYIO0 MacCy IIIMKOKOJIa, TEMIIEPaTyphl
3aMep3aHus U KUTIEHUS 3TOTO pacTBOPA.

Bamanue 2. KoncTanta aucconmanuyu Tuapokcuaa amMorus npu 25°C pasma 1,79 107,
BobruncnuTs, npu Kakoi KOHIIEHTpAIMK CTeNeHb aucconuanuu oyaer pasua 0,02.

3amanue 3. Haiitn n3otonndeckuii ko umument ans 0,2 M pacTBopa 3JIEKTpPOINTA, €CIH
M3BECTHO, 4TO B 1 11 9TOoro pacTtsopa comepxkurcs 2,18.10% wactum (HMOHOB M MONEKYN)
PacTBOPEHHOI'O BELIECTBA.

Bapuanr 3

Bananme 1. Ompenennte JaBIeHHE Mapa Haj PacTBOPOM, cojepkammm 6.10%2 momekyn
nesnekTponuta B 100 T Bozsl mpu 100 °C. JaBnenne BoasHOTO Mapa NpH 3TOH TeMIepaType paBHO
1,01.10° Ia. Ipu kakoif TeMIepaType 3aMep3aeT ¥ KMIIUT JaHHBIA pacTBOp ( IIOTHOCTH PacTBOpa
NPUHATH paBHOU 1 T/MI).

Bamaaue 2.Berauciuts mpu 100 °C jaBneHme HACHIIIEHHOTO Tapa HAJ PacTBOPOM,
cogepkauM S5 r ruapokcuna Hatpus B 180 r Bomwl. Kaxymiascs cremneHb guccolManiuu
ruApokcuaa Hatpus paBHa (0,8, a maBiIeHue BOJASIHOTO TMapa Mpu 3Tou Temreparype pasHo 101,3
klla

3amanne 3. OCMOTHYECKOE MaBJIICHHE BOJHOTO pacTBoOpa, coxaepxamiero B 1 i1 4,65 r
anmwmiaa, npu 21 °C cocraBmser 122,2 kIla. BUMCINTL MOTEKYISpHYIO MACCy AHUJIMHA,
TEMIIEpPATyphl 3aMEp3aHUs U KUIEHHUS 3TOro pacTBopa (IJIOTHOCTh pacTBOpa MPHUHITH paBHOU
CAVHUIIE).

Tema 4. JaeKTpoXuMHS.

Bapmuanr 1

3ananue 1. Hanucatrh ypaBHEHUS MPOLECCOB, MPOUCXOIALUIMX MPH 3JIEKTPOJIM3E paciljiaBa
HUTpaTa cBUHIA (2) ¢ AnadparmMoii U pacTBOpa HUTpaTa CBUHIA (2) C MHEPTHBIM aHOJIOM.

3ananue 2. ['anbBaHUYECKUIN 3JIEMEHT COCTOUT M3 METAJUIMUYECKOTO MarHus, MOrpyK€HHOTO
B 0,IM pacTBOp XJjopyaa MarHusi U METAINIMYECKOTO IMHKA, norpyxxenHoro B 0,01M pactBop
xjopyaa uuHka. OnpeaenuTe 3MeKTPOIHbIE MOTEHIMaNbl MarHus U nuHka, J{C raabBaHUYECKOro
3JIEMEHTA U COCTABbTE CXEMY I'AJIbBAHMYECKOTO 3JIEMEHTA.

3ananue3. Yepes pacTBop cynbdara nuHKA B T€UeHHE yaca mpomyiieHo 25 A. Ha kxatone
BBIJICTTUIIOCH 22,5 T iuHKa. OnpeaenuTe BbIXO MO TOKY.

Bapuanr 2
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3amanue 1. Hamucatrh ypaBHEHUS! MPOLECCOB, MPOUCXOIAUIMX MPHU 3JIEKTPOIU3E paciuiaBa
HUTpAaTa HaTpus ¢ AuadparmMoit ¥ pacTBOpa HHUTpaATa HATPHS C IUHKOBBIM aHOJIOM.

3aganue 2. BeluncianTh MakCUMalbHYIO paboOTy XMMHUYECKOW PEaKLWH, MPOTEKalomel 1o
ypaBHeHHI0: ZN + CuSO4 = =ZnSO4 +Cu, eciu DJIC ransBannyeckoro snementa npu 25 °C pasna
1,0934B. CoctaBbTe cXeMy ralbBaHUYECKOTO 3JIEMEHTA.

3aganue 3. CKOJIBKO BpEMEHHM HYKHO MpOIycKaTh TOK cuiion 1,5 A uepe3 0,1H pactBOp
cynabdarta Menu (2) ¢ UHEPTHBIMU AJICKTPOJAMHU, YTOOBI MOTHOCTHIO BBACTUTH Menb u3 300 mi
pactBopa?

Bapuant 3

3ananue 1. HanucaTth ypaBHEHHUS NPOLIECCOB, MPOUCXOIALIMX MPHU 3JIEKTPOJIM3E paciliaBa
cynbdata cepedpa ¢ nuadparmoit 1 pacTBopa HHUTpaTa cepedpa ¢ MEIHBIM aHOJIOM.

3ananue 2. ['anbBaHMYECKUM 3JIEMEHT COCTOUT U3 METAJUIMYECKOTO 0JI0BA, HOTPYKEHHOIO B
0,01M pacTtBOp xjopuaa onoBa (2) M MeTalIu4eckod menu, norpyxeHHoi B 0,1M pactBop
xyiopuga Meau (2). Onpenenute IEKTPOIHbIE TOTEHIMANbI 010Ba U Meau, DJIC rajibBaHMYECKOTO
AJIEMEHTA M COCTaBbTE CXEMY ralIbBAHMUYECKOTO 2JIEMEHTA.

3amanue 3. MossipHas JJIEKTpUYEcKas MPOBOJUMOCTH TPH OSCKOHEYHOM pa30aBJICHUU
xnopuna mutus npu 25 °C pasna 115 momb.cm?. Uncio mepeHoca KaTHOHA ITOTO AJIEKTPONIMTA
paBHo 0,33. MousipHasi 3jIeKTpUuecKasi MPOBOJAUMOCTh MpU OECKOHEUHOM pa30aBlieHHH aleraTta
ammonus ipu 25 °C pasra 114,7 monb.cm?. UncI0 HPOBOAMMOCTH IPH GECKOHEYHOM Pa30aBIeHHN
arerara JUTHSL.

Tema S. JlucnepcHbie CHCTEMBI.

Bapuanr 1

3aganve 1. Hamummre muuenny 3008 cyinbduiga cBuHIa (2), MOJYyYEHHYIO peakiuen
oOMeHa B U30BITKE OJIHOTO U3 PEareHTOB.

3amanue 2. JluameTp YacTUIl CycHeH3MH I'yMMHTyTa paBeH 2,3-107° cM, a motHocTs uX 1,2
r/cm®. BelumcauTe BHICOTY, Ha KOTOPOM YaCTHYHAS KOHIIEHTDAIHUsS CYCTEH3HH T'yMMHTyTa TIpH
temnepatype 17 C° y6riBaeT B 1Ba pasa, (pPacTBOPUTENEM ABJIAETCS BOJA).

3amanue 3. Onpenenuts npu 17 C° ocmoTHdeckoe 1aBaenue 300 CyIb(uaa MbIIbAKa (3),
MaccoBas 7101 KoToporo pasHa 0,72%, a quameTp yacTuil pases 20-10° cm, motHocTh cynbduaa
Membsika (3) paBra 2,8 r/cm®. Kakoe ocMoTHuecKkoe AaBleHHME MMeN Obl MCTHHHEIH PacTBOP
cynb(ua MbIbsKa (3) MpH TOH ke KOHIEHTpaluu 1 Temreparype?

Bapmuanr 2

3amanue 1. Hanumwure munenny 3058 rugpokcuaa xpoma (3), HOJydEeHHYIO THAPOIN30M
xJiopuza xpoma (3).

3aganue 2. Onpenenurte yuciao ABOrajapo, €Clid HAWJEHO, YTO YUCIO YAaCTHUI B €IUHUIE
00BbEMa CyCIeH3UH T'yMMHTYTa ¢ paguycoM dactur 2,12:10°° em mpu 17C° u pasnoctu BeIcOT 75-107
8 cm otHOCHITOCK Kak 100:23. TInoTHOCTH YacTHIl ryMMHUTyTa paBHa 1,2 r/em®,

3ananue 3. Beruucaute paguyc 4acTUIl 307151 30510Ta, eciiu Koadduuuent nudpdys3un npu 20
C° paen 0,0185cM?/CyTKH, BA3KOCT skmaKocTH pasHa 0,01 T13.

Kpurepun ouenku:
- OLEHKAa «OTJIMYHOY» BBICTABIIACTCA CTYACHTY, €CIM COCTaBIECHO YCIOBHUE 3ajady,
3alMcaH aJITOPUTM PELICHUS U BBIIIOJHEHB MAaTEMAaTUYECKHE PACUETHI C YKAa3aHUEM OTBETA;
- OLEHKAa «XOpOILIO» BBICTABIISETCSA CTYIEHTY, €CIIM COCTaBICHO YCJIOBHE 3ajady,
3alMCaH aJITOPUTM PELICHMUS;
- OLIEHKAa «YIOBJICTBOPUTEIBLHO» BBICTABIIACTCS CTYIAEHTY, €CJIM COCTaBICHO YCIOBUE
3a1a4;
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-OCHKAa «HCYAOBJICTBOPUTCIILHO» BBICTABIIACTCA CTYACHTY, CCJIIM  BCC DJJICMCHTHI 3aJay
OTCYTCTBYIOT WJIK 3allMCaHbl HCBEPHO.

3ajgaun 115 pacyeTHOM padoThLI

1.Paccunraiite cTaHIAPTHYIO SHTAJIBIINIO PEAKIIUU B3aUMOICUCTBUS OKCUAA

yraepoaa (II) ¢ xucmopogoM. YKakuTe, 3K30- WIH SHIOTEPMHUYECKOW OyIeT HaHHAS
peaxuus.

2.TernoBoit a3 dext peakmun CoHsOH(x)+302(r)=2CO2(r)+3H20(T) cocrapnsier

1235 x/Ix. PaccumTaiiTe KOJMYECTBO SHEPruUM, BhLAeNsAwoUIercs npu cxuranud 100 r
STHJIOBOTO CIIUPTA.

3.Paccunraiite CTaHIApTHYIO OJHTPONHIO OO0pa3oBaHusA CyiabhaTa allOMUHUS, €CIIU
crangaptHas sHTpornus peakiiuu 2A1,03(k)+6S02(r)+302(r)=2A12(S04)3(x) paBua —1727 /K.

4.Caenaiite BBIBOJL O BO3MOXHOCTH CaMOINPOHM3BOJILHOTO IPOTEKAHUS Mpoliecca
NO(r)+02(r)—NO2(T) npu cTaHIapTHBIX YCIOBUSIX.

5.Paccunraiite TemmepaTypy, Bbiie kKoTopoil peakuus PbO(x)+C(x)=Pb(x)+CO(r) unmer
CaMOTIPOHU3BOJIBHO.

6.Paccunraiite CTaHIAPTHYIO PHTAJIBIIUIO PEAKIIUN OKUCICHUSI OKCHJIA jKele3a

(II) xucnopogom no okcupna xenesa (III). Ykaxute, 3K30- UM 3HIOTEPMHUECKON OyneT
JaHHAas peaKIus.

7.Kakyto Maccy yriast Hafo cxkedb, 4To0b! moryduTh 35000 k/{x sHeprun?

8.PaccunraiiTe CTaHAAPTHYIO PHTPOMHIO OOpA30BAaHUS HUTpaATa MEAU, €CIM CTaHAapTHas
srtponus peakiuu 2CuO(k+4NO2(r)+02(r)=2Cu(NO3)2(x) paBHa -867x/K.

9.Cnenaiite BBIBOJ O BO3MOXHOCTH NPOTEKAHUS MPU CTAHIAPTHBIX YCIOBUSX PEAKIUU:
Na20O(x)+H20(x)—NaOH(x).

10.Paccuuraiite AGo peakiuun CaCOz3(x)—CaO(x)+CO2(T) mis cTaHAapTHBIX YCIOBHIA.
Omnpenennure TeMIepaTypy, BHIIIE KOTOPOH PEaKIvs MOXKET IMPOTEKATh CAaMOIIPOU3BOJIBHO.

11. PaBroBecue peakiuu CO(T) +Clo(r)&COCI2(T) yeTaHOBHIOCH TPH CISTYIOIINX

KOHIIeHTpanusax pearedHToB (monw/n): [COJ=0,1; [Cl2]=0,4; [COCI2]=4. Beraucnure
KOHCTaHTY paBHOBECHSsI, HICXO/IHbIE KOHIIEHTpaluu okcuaa yriaeponaa (II) u xmopa.

12. PaBuoBecue peakmuun CO(r)+H20(r)&H2(r)+CO2(T) ycTaHOBHIOCH MPHU

CIENYIOINUX KOHIEHTpamusx peareHToB (Moiw/n): [CO]=0,04, [H20](r)=0,16,

[H2]=0,08, [CO2]=0,08. Bbruuciaure KOHCTAHTY PaBHOBECHS, HCXOJHBIE

KOHIIeHTpanuu okcua yriaepona(ll) u BoasHoro mapa.

13. PaBuoBecue mpomecca 2NO(1)+02(r) & 2NO2(r) ycTaHOBHIOCH TpU CIEAYIOIINX
KOHIIEHTpaIusax peareHToB (MoJb/i1): [NO]=0,2; [02]=0,1,[NO2]=0,1. Beruaucaure

KOHCTAHTY paBHOBECHUS M HadallbHYIO KOHIIEHTparuio okcuaa azota(ll).

14. KoncranTa paBHoBecus cucteMbl 2N2(T)+02(r)e 2N20(T) pana 1,21.

PaBHOBecHbIe KOHIIEHTpaluu (MoJib/i1): [N2]=0,72, [N2O]=0,84. Haiiqute ucxomuyro

Y PaBHOBECHYIO KOHIICHTPAIIUU KUCIIOPOIA.

15. Koncranra paBHoBecus peakiun No(T)+3Hz(r) & 2NH3(T) paBra 0,1.

PaBHoBecHbIie KoHIeHTparuu (Monb/i): [H2]=0,2; [NH3]=0,08. Beruucnure ucXomHyo u
PaBHOBECHYIO KOHIIEHTpAIIUU a30Ta.

16. Ilpu HekoTopoil TemmepaType KoHcTaHTa paBHOBecHs mpouecca N204(r)<=2NO2(T)
paBHa 0,16. PaBnoBecnas konmentpanus NO2 paBHa 0,08 monw/n. Paccunraiite paBHOBECHYIO U
UCXOJHYI0 KOHIeHTpanuio N2Oj.

17. PaBHoBecue nporecca quccoranuu PCls(k) < PCla(k)+Clz(T) ycTaHOBHIIOCH,

korna npoauccouunpoaiio 33,3% PCls, HauanpHast KOHIIEHTpAIUs ero paBHa 2,4 MOJB/I.
BbruncnuTte KOHCTaHTY paBHOBECHS.

18. PaBroBecue peaknuu CO(T)+H20(r) & Ho(r)+CO2(T) ycTaHOBMIOCH TPHU

cienyromux KoHueHTpamusax (Moiw/n): [CO]=1, [H20](r)=4, [H2]=[CO2]=2.
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PaccunraiiTe paBHOBECHBIE KOHIIEHTPALMHM, YCTAHOBUBIIMECS B CHUCTEME IIOCIE
noBbilieHus: KoHeHTpanuu CO B 3 pasza no CpaBHEHHIO ¢ HAYaJIbHOM.

19. K momenTy paBHoBecus nporecca Ho(r)+I2(r) & 2HI(r) nmpopearuporano 50%

Bojlopoja. PaccunraiiTe KOHCTAaHTY paBHOBECHSI U PABHOBECHBIC KOHIICHTPALIUM BCEX TPEX
BEIIECTB, €CIIM UCXO/IHbIE KOHIIEHTPALIMK BOJAOPOAA U HO/la COOTBETCTBEHHO paBHbI 2 U 1,2 MOJIB/I.

20. Koncranra paBHoBecusi peaknuu A+B&C+D pasna 1. O6bem cuctemsl 4 1. CKOIBKO
BellecTBa A MIpOpearupoBajo K MOMEHTY JIOCTH)KEHHS DPAaBHOBECHS, €CIIM HCXOJHO B CHCTEME
Haxoauiock 12 moub BemecTBa A u 8 Mouib BemiectBa B?

21.B cucreme A +B2 = AB2 koHuentpanuto BemiectBa A yBenunuwim ot 0,1 1o 0,2 Mons/m,
a semiectsa B2 ot 0,01 mo 0,02 monb/n. Bo ckoibpKko pa3 Bo3pocia CKOpOCTh IPSIMOM peakimn?

22. Ilpu kakoii TeMmeparype cielyeT NPOBOIUTh PEaAKIIHI0, €CTIH HYKHO CKOPOCTh PEaKIIHIH,
nposoaumoii ipu 200 °C ymenbimuTs B 1000 pas. TemneparypHbiii ko3 duImeHT pasen 3.

23. BBIYUCIUTD CKOPOCTh XUMHUYECKOU peakunu A +2B =C, eciau UCXOJIHbIE KOHIEHTPALIMH
BemecTs cocTapisioT:[A]=2, :[B]=3, koHcTanTa ckopocTtn paBHa 1,1 n®mons2cL.

24. Yemy paBHa PHEPrus aKTUBALMM PEAKLMHU, €CIU MIPU MOBBIIIEHUH TeMmIiiepaTypsl ot 200
10 300 K cxopocts yBenuuntcs B 100 pas.

25. Bo cKoJIBKO pa3 yMEHBUIUTCS CKOpPOCTh peakuuu A +2B = AB2, eciiu KOHIIEHTpALUIO
BellecTBa A yMEHBIINUTD B 3 pa3a, a KOHLIEHTpALMIO BelllecTBa B yBennuuTs B 2 pasa.

26.0Heprus akTUBalMM HEKOTOPOHl peaklMu B OTCYTCTBMM KaTaju3aTopa paBHa 75,24
kJ[x/mMonb, a ¢ karanu3atopoMm 50,14 kJ[x/Moinb. Bo ckolbKO pa3 BO3pacTaeT CKOPOCTh PEaKIUH B
IIPUCYTCTBUM KaTalM3aTopa, eCIU peakius npotekaeT pu 25 °C.

27. Bo cKOJbKO pa3 M3MEHUTCA CKOPOCThb peakiuu 2A + B = A2B, ecnu KoHIEHTpaluio
BellecTBa A YMEHBIINTD B 2 pa3a, a KOHIIEHTPAIHIO BemlecTBa B yBennuuth B 4 pasa.

28. Tpu 37° C peaxims 3axanumBaercs 3a 150 c., a mpu 47 °C — 3a 75 c. Beraumcnuts
SHEPTHUI0 AKTUBALIUU PEAKIIHH.

B cjlyuae npuUMEHenHus 6 06pa303ameﬂbnom npouyecce 0ucmanuu0rmbtx oﬁpmoeameﬂbubtx mexHo102uil
UCRONb3YemcA:
1.file:///C:/Users/ COMPUTER/Downloads/Kontponbnasa%20padotra%20ua%20Ttemy%20X
umrdeckasn%20repmoauramuka%20(pdf.io)%20(1).pdf - IpakTudyeckue 3aganus Mo TEMe
XuMudeckasi TepMOTHHAMHUKA
2.file:///C:/Userss COMPUTER/Downloads/Tect%20m0%20%20Tepmo aunameke%20(2).pdf-
Tect Mo XUMHYECKON TEPMOJUHAMUKE.
3. https://dis.ggtu.ru/mod/folder/view.php?id=40638&forceview=1- [IpakTiueckue 3a1aHusI U TECT
1o TeMe XMMUYecKasi KHHETHKA.
4.https://dis.ggtu.ru/pluginfile.php/92544/mod_resource/content/1/KonTtponsnasn%20pabota%20mno
%20teme%202nexTpoxumust.pdf — [IpakTuueckue 3agaHus 1Mo TeMe IIEKTPOXUMHUSL.
S.https://dis.ggtu.ru/pluginfile.php/92545/mod_resource/content/1/Tect%202nexrpoxumus.pdf —
TecT mo TeMe DIIEKTPOXUMUSI.
6.https://dis.ggtu.ru/pluginfile.php/88496/mod _resource/content/1/Kontponsnas%20padora%20Pa
ctBopbL.pdf — [IpakTrdeckue 3ananus mo TemMe PacTBopsl.
7.https://dis.ggtu.ru/pluginfile.php/88495/mod_resource/content/1/Tect.%20PacTBops1%20%28pdf.
10%29.pdf — Tect mo Teme PacTBOpBHI.
8.https://dis.ggtu.ru/pluginfile.php/97749/mod _resource/content/1/Bompocs%20k%20k0mI10KBIYM
v%2010%201eme%20PactBopsl.pdf — Borpocs! k onpocy 1o Teme PacTBopsl.
9.https://dis.ggtu.ru/pluginfile.php/98728/mod_resource/content/1/konTp%20pa6%20m0%20
komuton1%20xumun..pdf — [paktuueckue 3aganus no teme Kommonanas XxuMus.
10.https://dis.ggtu.ru/pluginfile.php/97753/mod_resource/content/1/Borpocsi%20komnokBuyma%e?2
0m0%20teme%20Komnonanasn%20xumust.pdf — Borpocs! k onpocy no teme Komonanast xumusi.


file:///C:/Users/COMPUTER/Downloads/Контрольная%20работа%20на%20тему%20Химическая%20термодинамика%20(pdf.io)%20(1).pdf
file:///C:/Users/COMPUTER/Downloads/Контрольная%20работа%20на%20тему%20Химическая%20термодинамика%20(pdf.io)%20(1).pdf
file:///C:/Users/COMPUTER/Downloads/тест%20по%20%20Термодинамике%20(2).pdf-
https://dis.ggtu.ru/mod/folder/view.php?id=40638&forceview=1-
https://dis.ggtu.ru/pluginfile.php/92544/mod_resource/content/1/Контрольная%20работа%20по%20теме%20Электрохимия.pdf
https://dis.ggtu.ru/pluginfile.php/92544/mod_resource/content/1/Контрольная%20работа%20по%20теме%20Электрохимия.pdf
https://dis.ggtu.ru/pluginfile.php/92545/mod_resource/content/1/Тест%20Электрохимия.pdf
https://dis.ggtu.ru/pluginfile.php/88496/mod_resource/content/1/Контрольная%20работа%20Растворы.pdf
https://dis.ggtu.ru/pluginfile.php/88496/mod_resource/content/1/Контрольная%20работа%20Растворы.pdf
https://dis.ggtu.ru/pluginfile.php/88495/mod_resource/content/1/Тест.%20Растворы%20%28pdf.io%29.pdf
https://dis.ggtu.ru/pluginfile.php/88495/mod_resource/content/1/Тест.%20Растворы%20%28pdf.io%29.pdf
https://dis.ggtu.ru/pluginfile.php/97749/mod_resource/content/1/Вопросы%20к%20коллоквиуму%20по%20теме%20Растворы.pdf
https://dis.ggtu.ru/pluginfile.php/97749/mod_resource/content/1/Вопросы%20к%20коллоквиуму%20по%20теме%20Растворы.pdf
https://dis.ggtu.ru/pluginfile.php/98728/mod_resource/content/1/контр%20раб%20по%20коллоид%20химии..pdf
https://dis.ggtu.ru/pluginfile.php/98728/mod_resource/content/1/контр%20раб%20по%20коллоид%20химии..pdf
https://dis.ggtu.ru/pluginfile.php/97753/mod_resource/content/1/Вопросы%20коллоквиума%20по%20теме%20Коллоидная%20химия.pdf
https://dis.ggtu.ru/pluginfile.php/97753/mod_resource/content/1/Вопросы%20коллоквиума%20по%20теме%20Коллоидная%20химия.pdf
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Ouenounvie cpeocmea 01 nPOBeOCHUsL NPOMEHCYMOYHOU ammecmauuu

Cdopmuposannocts komnereHiuu OIK- 1 (CnocoOeH UCmob30BaTh OCHOBHBIC OMOJIOTHYECKHUE,
(bU3UKO-XMMHYECKHEe, XUMUYECKHUEe, MaTeMaTHUYeCKUe METONbl IJsi pa3pabOTKH, HCCIeIOBaHUN U
9KCIEePTU3bl JIEKAPCTBEHHBIX CPEJICTB, H3TOTOBJIEHUS JIEKAPCTBEHHBIX MPENapaTroB) CTYICHT
JEMOHCTPUPYET MPH cllauye IK3aMeHa M0 AUCLUTUIHHE.

Bonpocwt k 3x3ameny

1.Ilpenmer m 3amaun Qu3UUECKOW W KOJUIOMIHOM XMMHH. MecTopu3nuecko XUMHUH B
cucreMe HayK. MeToasl (PU3UKO-XHUMHUYECKUX HUCCIIeAOBaHUM. 3HaueHne (HU3NYECKONH XUMUH IS
bapmanuu, MmeuuHbl 1 6roorun. OCHOBHBIE pa3zelibl Kypca.

2. OCHOBHbBIE IOHSTHSI U ONIPEACIECHUS B TEPMOIMHAMUKE.

3.IlepBelii 3aKOH TEPMOAMHAMUKM: IIOHATHE O BHYTPEHHEW OHEPrud M DHTAJBIINH,
MaTEMaTHUYECKOE BBIPAKEHUE NEPBOrO 3aKOHAa TEPMOJMHAMUKH, €r0 NPUMEHEHUE K Pa3IMYHbIM
nporeccaM(U30X0pHOMY, H300apHOMY, H30TEPMHUUYECKOMY, a11a0aTHIECKOMY).

4. Bropoil 3aKOH TEpMOJMHAMHUKU: MOHATHE OO DSHTPONHU, H3MEHEHHE SHTPOIUHU B
o0paTuMbIX 1 HeoOpaTUMbIX npoueccax. Llukn Kapho. Pacuetr u3meHeHus: SHTPONUYU B pa3IMUHBIX
nporeccax.

5.YcnoBus  caMONpPOM3BOJBHOIO TPOTEKAaHUS IPOLECCOB, YypaBHeHUs [ubOOca wu
lenpMronpiia, BIMSHUE  ODHTAIBIIMAHOTO W JHTPONMUHHOTO  (PAaKTOPOB HA  BEIHYHHY
TEPMOJMHAMHYECKOI0 IOTEHIIUAA.

6.3akoH ['ecca u cnencTBus U3 HEro.

7.Tennotel:00pa3oBaHus, pa3jOKEHUs, PACTBOPEHHUs, CropaHMs, HEUTpaau3auH,
TUAPATALAN, Pa3pyLIECHUs KPUCTALINYECKOHN peleTku. Pacuer craHaapTHON TEIIOTHl PEAKIU.

8. TemnoemMKoCTb.

9.3aBucumocTh TEII0BOro 3(pdexra peaknu ot Temneparypsl. YpasHeHnue Kupxrodga.

10 Tperuii 3akoH TepMOAUHAMHUKH. DaKTOPbI, BIUSIOIINE HA AOCOIIOTHBIE SHTPOITUH.

11.Teopust 3nE€KTPONUTHYECKON Jucconuanui. MexaHu3M JUCCOLUaUu JIEKTPOIUTOB.

12. CpoiicTBa pacTBOPOB 3JEKTPOIUTOB. (OTKIOHEHHWE OT CBOWMCTB pacTBOPOB
HEeAIEKTPoJINTOB. M30TOHMUYECKU KOOPPUIIUEHT.

13.CBoiicTBa cna0BbIX AJIEKTPOJIMTOB: KOHCTAHTa M CTENEHb JAMCCOLMAIUNM, 3aKOH
pazbasnienust OcTBaIbaA.

14. Teopust pacTBOpPOB CHIIbHBIX 3ueKTponuToB Jlebas u Xrokkend. [Tonsatue o6 moHHOU
atMocepe. AKTUBHOCTh HMOHOB M €€ CBsI3b C KoHIeHTpauued. Koad¢uuumeHT akTHUBHOCTH U
3aBHCUMOCTh €TO BEIMYMHBI OT O0IIEH KOHIIEHTPALUHU 3JIEKTPOJIUTOB B PaCTBOPE.

15. DnexkTponmpoBOJHOCTh  PACTBOPOB.  YJENbHAs, DJKBUBAJICHTHAs ¥  MOJIApHas
ANIEKTPONPOBOIHOCTD; UX M3MEHEHHME C pa3BEIECHUEM pacTBopa. MouspHas 3J€KTPONPOBOJHOCTD
pu OeCKOHEYHOM pa3BeneHnu. 3akoH Konbpayma.

16.00mmas xapakTepucTika pacTBOpoB. TepmoanHamuueckas Kiaccu(uKalus pacTBOPOB.
TepmonnHaMuka 06pa3oBaHusl PaCTBOPOB.

17.CBoiicTBa  mpenenbHOpa30aBIEHHBIX  PACTBOPOB  HEDJIEKTPOJIUTOB:  JaBJICHHE
HACBILIEHHOTO Mapa, TEMIEPATYpPhl 3aMep3aHMsl U KUIIEHHS, OCMOTHYECKOE /1aBJICHUE.

18.PacTBOpUMOCTb ra30B B )KUJIKOCTIX. 3aKOH ['eHpu.

19. Kprockonnyeckuii MeTO | OTIPEEIICHUS MOJIEKYISIPHOM MacChl BEILIECTB.

20. PacTBOpBI HEOTPAaHUYEHHO PACTBOPUMBIX KMJIKOCTEHN. Pa3aenenne HeorpaHM4EHHO pac-

TBOPHUMBIX KHJIKOCTEH METOJOM MTPOCTON MEPETOHKH.

21. B3auMHO HEpacTBOPUMBIE KUAKOCTH. [Ieperonka ¢ BOASHBIM apoOM.

22. OrpaHu4eHHas pacTBOPUMOCTh KUJKOCTEH, KPUTHUUYECKas TeMIepaTypa paCTBOPEHHUSI.

23.IIpenMeT ¥ METOABI XUMUYECKOM KMHETHUKH. OCHOBHBIEC TOHATHSI.

24. 3aBUCUMOCTH CKOPOCTH PEAKIINH OT PA3IUYHBIX (PaKTOPOB. 3aKOH JEHCTBYIONIUX Macc.
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25. Kunernueckas kinaccHUpUKaIUs XUMUYECKUX peakiuii. MOJEKyIsIpHOCTh M TMOPSIOK
peakuuu.

26. Peakuuu nepBoro, BTOporo, TpeTbero nopsnaka. Ilepuon nomynpespaiienus. Meronabl
OnpeeeHUs MOPsIIKA PEaKIUU.

27. 3aBUCHMOCTh CKOPOCTH PEAaKIMU OT TeMIlepaTypbl. TemmnepaTypHbIi KO3(PQOUIUEHT
CKOPOCTH pEaKIINH.

28.0neprus aktuBauuu. CBsS3b MEXKIY CKOPOCTBIO pEaKIMM M HHEPrUeil aKTUBAIHH.
OrnpenenieHne SHEPTUM AKTUBALIAH.

29. DneMeHThbI TEOPUH NIEPEXOTHOTO COCTOSIHUS (AKTUBUPOBAHHOT'O KOMILJIEKCA).

30. Lemnsie peakmuu (M.boaenmreitn, H.H. CeménoB). OTaenbHple CTaauu IETHOU
peakuuu. Hepa3BeTBIEHHBIE U pa3BETBIEHHBIC LICIIHBIE PEAKIIMHU.

31. doTroxuMHYECKUE peakmuu. 3aKOH (POTOXMMHYECKOW SKBUBAJECHTHOCTH ODWHINTEHHA.
KBaHTOBBII BBIXOI pEAKIIUU.

32. Karanuz. CpoiicTBa Karaau3aTopoB. ['OMOreHHbIM Katanu3. MexaHu3M JIeUCTBUSA
KaTajau3aTopa. DHEprusl aKTUBALUM KaTAIUTUYECKUX PEAKIIU.

33. TI'eteporennslii katanu3. MexaHuU3M JAEUCTBUSL KaTalM3aTopa. DHEPrus AaKTUBALUU
KaTaJIUTUYECKUX PEaKLUi.

34 O5eKTpOXUMUSL U DJIEKTPOXUMHUYECKHE MpOLEecChl. BO3HUKHOBEHHE  pa3HOCTU
MOTEHIMAJIOB HA TPAHUIIE METAILI/3JCKTPOIIHUT.

35.I'aibBaHUYEKUNA 3TIEMEHT.

36. TepmouHaMuUKa IEKTPOXUMUYECKUX LIETIEH.

37.0nekTpoaHple noTeHuManbl. YpaBHeHue Hepucra. CraHpmapTHbele 3JIEKTPOIHBIC
noreHuumansl. Mx 3HaueHue.

38.D51eKTpoIn3 pacCTBOPOB U PACILIABOB 3JIEKTPOIUTOB.

39.Koppo3ust MeTamioB U METOAbI OOPHOBI C HEM.

40.Tunsl 2IEKTPOAOB: IEPBOr0, BTOPOrO MOPSAJIKA, OKUCIUTEIBbHO-BOCCTAHOBHUTEIBHBIE,
CTEKJISTHHBIU.

41.Aspo3onmu U ux cBoicTBa. [lonydeHne, MOJEKYISIpHO — KHHETHYECKHE CBOMCTBA.
DnekTpuueckue CBOICTBa. ArperaruBHas YCTOWYMBOCTh U (DAaKTOpHI, €€ OIpeAesstolue.
Paspymenue. [Ipumenenue a’po3oieii B hapmaruu.

42.Cycnen3uu u ux cBoicTBa. [lomydeHue. Y CTOMUMBOCTh M ONPEACSIONIie e (pakTophl.
Onokynsauusa. CenMMeHTallMOHHBIN aHanu3 cycnen3uid. [lensl. I1acTsl.

43.Omynbpcun 1 X cBoiicTBa. [lomydenue. TUITBI SOMyITbCHIl. DOMYIBraTOPBl U MEXAHU3M UX
JNEUCTBUA.

44 MonexynspHble KoJulougHble cucteMbl. Meronpl nonyuenuss BMC. Knaccudukanus
BMC, rubkocts Lenu moaumepoB. BHyTpeHHee BpallleHHe 3BEHbEB B Makpomosiekyinax BMC.
Kpucranmmaeckoe u amopdaoe cocrossane BMC.

45.HaGyxanue u pactBopeane BMC. Mexanusm Ha0yxanus. TepmoanHaMmuka HaOyxaHHs U
pactBopenuss BMC.

46. Bniusitnue pa3nuyHbIX (aKTOPOB HA cTENEeHb HaOyXxaHus. JIMOTpOMHbIE Psi/ibl HOHOB.

47 Bsskoctb pactBopoB BMC. OTkionenue cBoiicts pactBopoB BMC ot 3akoHoB HbtoTOHA
u Ilyazennsa. YpaBHenue bunrama. [IpuurHbl aHOMaIbHOM BA3KOCTH PaCTBOPOB IIOJIUMEPOB.

48. ®aktopel ycToWumMBOCTH pacTtBOpoB BMC. BeicammBaHne, IMOpPOTH BBICATUBAHUS.
JInoTponHbIe psiibl HOHOB. 3aBUCUMOCTb ITOPOTOB BhICATMBAHUATIONUAM(OIUTOB OT pH cpenbl.

49. OOmass xapakTepUCTHUKA JUCHEPCHBIX cucTeM. CTpoeHHME W METOABl TOTyYeHUs
KOJUIOM/IHBIX CUCTEM.

50. OnTU4ecKue u IEKTPUUECKUE CBOMCTBA KOJJIOMIHBIX CHCTEM.

51. MonexkynsipHO-KHHETUYECKHE CBOMCTBA KOJIJIOUIHBIX CUCTEM.

52 Kunernueckasgs M arperatuBHas YCTOWYHMBOCTh KOJUIOMAHBIX cucteM. Koarynsamus
KOJUIOM/IHBIX PAaCTBOPOB: ONPEEICHNE, IPUYNHBI, BUJBI.

CuryalnuoHHbIe 32124
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1.Bbrancnute ocMoTHYECKOE JaBieHue 30 cynabpuaa Meimbsaka (3) npu 25 C, maccoBas
noJst KoToporo paBHa 7,2%, nuamerp dactul paseH 20.10-7 cM, MIOTHOCTH Cylb(pUAa MbIIIbSIKA
(3) paBHna 2,8r/cm3.

2. Haiinute ko3 dunment auddy3un KaoJUHOBON CYCIIEH3MH B BOJIE MPHU PAIAYCE YACTHII
kaonuHa 10-6Mm, BsizkocTh cpennt 7,5.10-3113 npu remneparype 293 K.

3. PaBHoBecue peakiuu CO(T) +Cl2(r)&COCI2(T) yecTaHOBHIOCH TIPU CIICAYIOIIAX

KOHIIEHTpauusax peareHToB (Mojw/m): [COJ=0,1; [Cl2]=0,4; [COCI:]=4. Beruucoure
KOHCTaHTY paBHOBECHS, HICXO/IHbIE KOHILIEHTpauuu okcuaa yriaepoaa (II) u xmopa.

4. PaBnoBecue peakuuu CO(r)+H20(r)&Ha(r)+CO2(r) ycTaHOBUIOCH NpHU

CIICAYIOIIMX KOHIICHTpaNusAX peareHtoB (Mojb/i): [CO]=0,04, [H20](r)=0,16,

[H2]=0,08, [CO2]=0,08. BpIuncinTe KOHCTAHTY pPaBHOBECHS, HCXOIHBIC KOHIIEHTPAI[UH
okcupa yriepoaa(ll) u BoasiHoro napa.

5.3a 10 MuHYT U3 pacTBOpa IJIATUHOBOM COJM TOK cuiioi 5 A Beiaenwi 1,517 r niuaTUHBL.
Omnpenenure MOJIIPHYIO Maccy SKBUBAJICHTA IUIATUHBI.

6.CKOIIbKO BPEMEHH HY)XHO Mpomyckath TOK cuioi 2 A yepe3 0,1 H pactBop cynbdara
HUKes (2), 4ToOBI TOJIHOCTBIO BBIICIUTH HUKENb U3 500 Mit pactBopa. Beixon o Toky 90 %.

7.Hamummute ypaBHEHHS 3JIEKTPOJIM3a BOJHOTO pacTBopa cyibdaTa HUHKA C MEIHBIM
aHOJIOM.

8.Ilpu kakoil Temmnepatype 3amep3HeT pactBop 0,022 monp rimoko3sl B 100 r© BOABL
KpuockonuueckasnocrosiHHas Bojibl paBHa 1,86.

9. Onpenenure TemmepaTypy 3amep3anusi antudpuza —40% pactBopa

stunenrmukonss C2H602, nomyctuB, uro 3akoH Payms copaBemmB st pacTBopa
yKa3aHHOU koHIeHTpauuu. KprockonnueckasnoctosHHas Boabl 1,86.

10.Beruucnure pagnyc MOJIEKYJIBI M MOJIEKYJISIPHYIO Maccy MajbTO3bl B BOJHOM PacTBOpE,
ecnu kodpdunueHt auddy3un ans UCTUHHOTO pactBopa ManbTo3dbl mpu 20 C pasen 0,403
CM2/CyTKH, TUIOTHOCTh MaJIbTO3bI paBHa 1,5r/cM3, BA3KOCTH pacTBopuTens pasHa 0,01 I13.

11. Tennosoit 3¢ dext peakunu C2HsOH(x)+302(r)=2CO2(r)+3H20(r) cocraBnser

1235 x/Ix. PaccunraiiTe KOJIMYECTBO SHEPruu, BblAestoueiics npu cxuranud 100 r
3TUJIOBOTO CIUPTA.

12.Paccunraiite TemmepaTypy, Bbilie kKoTopoil peakuus PbO(k)+C(x)=Pb(kx)+CO(r) naer
CaMONPOU3BOJIBHO.

13.PaccunTaiiTe CTaHIApTHYIO PHTAIBIINIO PEAKIINK OKHCIICHUS OKCHIA XKeJe3a

(IT) xucnopogom mo okcuaa xkeneza (III). Vkaxure, k30- UMM SHAOTEPMUUYECKON OyIeT
nanHas peakuus. Paccumtaiite AGo peakinuun CaCO3(k)—CaO(k)+CO2(r) mig cTaHIapTHBIX
ycioBuil.  Ompepenure  TemMmeparypy, BbIII€  KOTOpPOM  peakiusi MOXKET MpOTEeKaTh
CaMOIIPOU3BOJIBHO.

14. T'anbBaHUYECKHI AIEMEHT COCTOUT M3 METAIUIMYECKOTO MarHus, norpysxexnsoro B 0,1M
pacTBOp XJOpUJAa MarHus M METAJUIMYECKOro LHHKA, norpyxeHHoro B 0,01M pactBop xiopuaa
uuHka. OnpenenuTe 31eKTPOIHbIE TOTEHIMANIBI MarHus U uuHka, J/1C raibBaHUUYECKOro 3JIeMEHTa
U COCTaBbTE CXEMY rajlbBaHUYECKOIO AJIEMEHTA.

15. PaccunTaiite KOIMMYECTBO DHEPTHH, BBLAETSIONICHCS npu cxxuranuu 10 m3

(1.y.) aleTHIIeHa, eciu TEIJI0BOM s ekt peakuuu
2C2H2(r)+502(1)=4CO2(1)+2H20(T)coctaBnser 2600 k/[x.

16.Paccunraiite ctangaptHyto sHTponuio peakuun SO2(T)+H2S(r)— S(k)+H20(x).

17. PaBHoBecue mporecca 2NO(r)+02(r) <> 2NO2(T) yCTaHOBUIIOCH TPHU CIEAYIOUIUX
KOHIeHTpanusax pearentoB (mone/m): [NO]=0,2; [02]=0,1,[NO2]=0,1. Bsruuciute KOHCTaHTY
paBHOBECHSI 1 HayalbHYIO KOHLEHTpanuto okcuaa azora(ll).

18.BeruncnuTe BeTUUYMHY CPEIHEr0 CMEIICHHS YacTHIIBI 3011 30J10Ta ¢ paguycoM 25.10-7
CM 3a 25 ceKyH/I, eciH BsA3KOcTh 3015 npu 25 C pasna 0,0102 I13.

19.Cnenaiite BBIBO O BO3MOXKHOCTH MPOTEKAHUS MPU CTAHAAPTHBIX YCIOBUAX

peakuun CaO(x)+H20(x)=Ca(OH)2(x).

20.KakoBa maccoBas nons ¢ppykro3sl CeHi1206 B BOJHOM pacTBOpe, KOTOPBIN
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3amep3aeT npu —0,5240C? KpuockonunueckasnoctossHHas Boasl 1,86.

21. HanmumuTe ypaBHEHHS 3JICKTPOJIM3a paciuiaBa cyiabdara kaius 0e3 nuadparmsl.

22.I1pu ayeKTpoNIM3e pacTBOpa XJIOPHJIA HATPHS B DIIEKTPOIU3Epe, padOTAIOIIEM MPU CHUJIE
toka 1,05 A B Tedenue vaca, BeIACIIOCH 1,25 T xmopa. OnpeaenuTe BbIX0/1 [0 TOKY.

23.Ilo tepmoxumuyeckomy ypaBHeHuto C2Hg(x)+ 3,502(1) = 2CO2(r)+ 3H20(x);

-1559,8 xJIk, paccunTaiiTe CTaHAAPTHYIO SHTAIBIINIO 00pa30BaHUs dTaHa.

24. PaccunTaiiTe CTaHAAPTHYIO SHTAIBIHIO PEAKIMH BOCCTAHOBIICHUS OKCHIA

nukemsi(Il)  amomunmeM 10

cBOOOIHOTO

SHJOTEPMUUYECKOU SIBJISICTCS TaHHASI PEAKITHSI.
25. Tlpu xakoii TeMriepaType 3amep3HeT pacTBop, B 100 T KOTOPOro pacTBOPEHO

0,5 r rroko3sl CeH1206? Kpuockomnuueckasimoctosinuast BojibI 1,86.

HUKEJIA.

YKa)KI/ITe, 9K30- U1

26.BplunicnuTe paBHOBECHbBIE KOHIIEHTPALIUU PEareHTOB 1JIsl 00paTUMOIo
npouecca A+B «C+D, ecinu KOHCTaHTa paBHOBECHUS paBHA 1, a HAYaJbHbIE KOHLEHTPALUU

(moms/m): [A]=5, [B]=3.

B cjiyuae npumeHenus 6 06pa3oeameﬂbuom npoyecce ducmauuuounbtx 06pa308ameﬂbnblx

mexHo102uil ucnoassyemcs:

1.https://dis.ggtu.ru/pluginfile.php/93314/mod_resource/content/1/Marepuansi%20a11%20moaroro
BKN%20k%203x3ameny%20m0%20duzndeckoit%20u%20xomnonanon %2 0xumun. pdf
2. https://dis.ggtu.ru/mod/quiz/view.php?id=58314

CxeMa COOTBETCTBHSI THIOBBLIX KOHTPOJIbHBIX 3anaﬂm71 H OI€HHUBAaEMbIX 3HaHHﬁ,
yMeHHﬁ, HAaBbIKOB " (I/I.]'II/I) ONbITa JEeATCJIBbHOCTH, XAPAKTCPU3YIOUIUX 3Tallbl q)OpMI/IPOBaHI/Iﬂ

KOMIIeTeHI i

Koo u naumenosanue Haumenosanue Tunoeoe konmpoavHoe
obwenpogeccuonanvHoil UHOUKamopa 3a0anue
Komnemenuyuu oocmudicenus
Komnemenyuu
OIIK- 1 OIIK-1.1 3nanmue TecToBrle 3aJIaHus,

CrocoOHOCTE UCIIOJIL30BaTh OCHOBHEIE
Oouosnorudeckue, GU3NKO-XUMHUECKUE,
XUMHNYECKHEC, MAaTEMATHYCCKUE METOAbI
Ui pa3paboTKu, UCCIeT0BaHUN U
3KCH€pTH3BI J'ICKapCTBeHHI)IX CpCI[CTB,
M3TOTOBJICHUS JIEKAPCTBEHHBIX
permapaToB

BOITPOCHI K OK3aMCHY

OIIK-1.2 YMmeHue

Bomnpocs! k ompocy,
Tematuka pedeparos.

OIIK-1.3 Baagenue

IIpaxTrueckue 3aganus,
Bormpocs! k 3k3aMeny
(cuTyarMOHHBIE 331a4H)



https://dis.ggtu.ru/pluginfile.php/93314/mod_resource/content/1/Материалы%20для%20подготовки%20к%20экзамену%20по%20физической%20и%20коллоидной%20химии.pdf
https://dis.ggtu.ru/pluginfile.php/93314/mod_resource/content/1/Материалы%20для%20подготовки%20к%20экзамену%20по%20физической%20и%20коллоидной%20химии.pdf
https://dis.ggtu.ru/mod/quiz/view.php?id=58314

