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Pabouast mporpamma mucuMIIMHbl «®Du3nUecKkas W KOJUIOMIHAS XUMUS»
COCTaBJIEHA B COOTBETCTBUM C y4eOHBIMHU IUIaHAMHU MO crenuanbHoctu 21.05.02
ITpuknannas reosorus (mpoduis — «I'eonorus u pa3BeaKa MECTOPOXK AEHUHN MOJIE3HBIX
rckonaeMelx») i 2023 roza npuéma 1o ouHoON U 3a04HOM GopMme 00ydeHus.

CocraBuTernsb:
TOLEHT Kadeapsl oOmei hpusndeckoii /é//
& ~ B.I'. MarBueHko

Y OPraHU4eCKOW XUMHH, K.X.H.

(nofmucs)

Pabouas mporpaMma paccMOTpeHa W MPHHATA Ha 3aceqaHuu Kadeapsl oOIeH,
(bu3nyeckoit 1 OpraHuvYecKoil XUMHUH.
ITpoTokoin ot «27» deBpans 2023 rona Ne 7.

3aBenyroumii kadeapoii ~— _E.W. BoakoBa
(noamudb) (®.HM.0.)

PaGouass mporpamMma corJjiacoBaHa ¢ BBIyCKawOIeH Kadeapoii IeoJIOTHH U
pa3BeIKH MOJIE3HBIX HCKOMAeMBIX.

3aBenyroumii kadenpoi W B.U. Kynenko
F o

(noamuce) (®.1.0.)

PaGouass nporpamMMa ogo0peHa y4eOHO-METOAHYECKOH KOMHCCHEH
«IOHHTVY» no cnenuansaoctu 21.05.02 IpukiagHas reoaorus.

[IpoTokos oT « /#» La%,bv‘q 2023 romga Ne . 3

IIpencenarens 427 B.H.Kynenko

(IIO/IIHHCL) (®.1.0.)

Paboyas mporpamma npoasieHa 11 20 roja npuéMa Ha 3acelaHud Kadeapsl
o01mel, pU3NUECcKoi ¥ OPraHMYECKON XUMUHU.

IIpotokon oT « » 20 roga Ne

3aBenyromuii kKaheapoii

(nmoamuce) (®.1.0.)

Pabouass mporpamMma coriacoBaHa ¢ BBIyCKalomed Kadeapol reojgoruu u
pa3BeJIKU IOJIE3HBIX HCKOTIAEMBIX.

3aBenyrowmuii kaheapoii

(moamnuce) (®.1.0.)



1. OBBEKT, HEJIb U 3ATIAYHU OCBOEHMU S INCIUAIITINHBI

JlucummiauHa paccMaTpUBaeT BONPOCHI, CBSI3aHHBIE CO CBOMCTBAaMHU U
CTPYKTYpO XUMHUYECKMX BELIECTB, C OCOOCHHOCTSIMH M 3aKOHOMEPHOCTSMHU
OPOTEKAaHNs XUMHYECKMX U CBS3aHHBIX C HHUMHM IPOIECCOB, YCTAHOBJICHHEM
MaTEMaTUYECKHUX 3aBUCUMOCTEN OCHOBHBIX XapaKTEPUCTUK XUMUYECKUX MPOLIECCOB,
HOBEPXHOCTHBIX SIBJICHUI.

Lenpro qucuuruinabl ' Pu3nyeckas U KOJUIOUAHAS XUMUS  SBIISIETCS U3yYEHUE
OCHOBHBIX 3aKOHOMEPHOCTEH XHMHUYECKMX M TIOBEPXHOCTHBIX SIBICHUH, C
UCTIONIb30BaHNEM (PU3UYECKUX 3aKOHOB U METOJIOB CCIICAOBAHUS.

Onupascb Ha OJKCHEPUMEHTAlIbHBIC JaHHBIE OTACITBHBIX XHUMHYECKHX
JTUCHUIUINH, (U3NYecKass U KOJUIOMAHAs XUMHUs 0000IIaeT WX, BBIBOAUT M3 HUX
o0umme 3akoHbl M, TakuM o00pa3oM, CHOCOOCTBYET JajbHEWUIIEMY pa3BUTHUIO
XUMHYECKON HAyKH.

dusznyeckas U KOJUIOMAHAS XUMHUS HE TOJIBKO 3aKJIajbIBacT (PyHAAMEHT AJIs
NOCIEAYIOEr0 HU3Y4YEHUs CIEUUAIbHBIX TEXHOJOTMYECKUX JUCLUIUIMH, HO U
dopMupyeT y Oy IylIUX CHELMATUCTOB HAyUHBIN B3IVl HA MUP B LIEJIOM, PACILIUPSIET
U yriyosaseT uX MupoBo33peHue. OHa crnocoOCTBYET (POPMHUPOBAHUIO MHXKEHEPHOTO
MBILUIEHUS], YTIyOIsieT U 00beqUHAET PyHIaMEHTAIbHbIE 3HAHHUSI OCHOBHBIX 3aKOHOB
OPUPOIbI, KOTOpbIE OBLIM MPEIMETOM H3YyYEHHUS MPEeAbIIYLUINX IUCUUIUIMH, HU
ABJISIFOTCSI TEOPETUYECKOM OCHOBOW Pa3HOOOPa3HbIX TEXHOJIOTHYECKUX MPOIIECCOB.

OCHOBHOE BHHUMAaHUE B MPENOAABAHUM JUCLUILIMHBI YAEISIETCS CO3JaHUIO
CUCTEMBI 3HAaHWH U MPEACTABIICHUH, YTO B JAIIBHEUIIIEM O3BOJIUT:

e 0000AaTh  pE3yJIbTATBl  TEOPETUYECKUX M DKCHEPUMEHTAIbHBIX
HCCJICIOBAHUMN

® [CII0JIb30BaTh YPaBHEHMS] XUMUUYECKUX PEAKIUM Il OMMCAHUSI KOHKPETHOTO
TEXHOJIOTMYECKOTO MPOLECCa,;

® BBINIOJIHATH TEPMOAMHAMUYECKHUE U XMMHUECKHUE PacueThl JUIsl IJTAHUPOBAHUS
U TIPOBEACHUS (PU3UKO-XUMUIECKUX IKCIIEPUMEHTOB,;

® [CIIOJIb30BaTh METOABl XUMHYECKONW HWIACHTH(PHUKAIMHN s OMpPEeIeIICHUs
(a30BOTO cOocTaBa N3y4yae€MbIX CUCTEM, IOBEPXHOCTHBIX SIBJICHUM.

B PE3YIIbTATC OCBOCHHUA JUCHUIIIMHBI CTYACHT JOJIZKCH

3HATD!

o OCHOBHBIC 3aKOHBI U TOHATHUS (PU3UIECKON XUMUMU;

o MIepBOE, BTOPOE Hayajia TEPMOJIMHAMUKHI

o TEPMOJMHAMUYECKOE OMMUCAHUE YCIOBUUA XHUMHUYECKOIO PABHOBECUSA U
METO/Ibl pacueTa BbIX0Aa NPOAYKTOB PEAKIIUU:

o pacdeTsl (ha30BBIX PABHOBECUH B OJITHOKOMIIOHEHTHBIX CHCTEMAX;

o XUMHUYECKYI0 TEOPHUI0 PACTBOPOB, METOAUKY pacdeTa KOHUECHTpaluu
PacTBOPOB, ONPEAECTCHUS CBOMCTB PACTBOPOB HEAJICKTPOIUTOB;

o JAarpaMMbl  COCTOSIHUSL ~ JIBYXKOMIIOHEHTHBIX  KOHJICHCUPOBAHHBIX
CUCTEM,;

o MPOIIECCHI, MPOTEKAIOIINE HAa TPaHUIlE pasaena ¢as.



yMeTh:

° MOJI30BaThCA METOJaMU TEOPETHYECKOT0 M AKCIEPUMEHTAIHHOTO
HCCJIEIOBAHHUS;

° OITMCHIBATH KOHKPETHBIC XHUMHKO-TEXHOJIOTNUECKIE MIPOIIECCHI
YPaBHEHUSIMH XUMUYECKHUX PEAKITUN;

° ONpEeNeNATh  HaNpaBJIEHUWE  MPOTEKaHWs  Mpolecca, a  TaKKe
pPacCUUTHIBATh TEIJIOTHl XUMHUUYECKUX PEAKIIUM MPU 3aJaHHON TeMIIepaType;

° paccuuThHIBaTh KOHCTAHTHI XMMHUUYECKOTO PABHOBECHS M C MX MOMOIIBIO
BBIXO/I MPOJYKTOB XUMHUUECKON pPEeaKIIvH,

° paccuuThiBaTh  (Pa3oBbIE PABHOBECHUS]  KUIKOCTh-MAP, KUIKOCTb-
KPUCTAJT B OJJHOKOMIIOHEHTHBIX CUCTEMaX;

° MOJIb30BAaThCA JUAarpaMMaMH COCTOSIHUS IBYXKOMIIOHEHTHBIX CUCTEM,;

° pacCUYMTHIBATh PABHOBECHBIEC MMapaMETPhl MOBEPXHOCTHBIX ITPOIECCOB,;

° MIPOBOAUTEL 00001TIeHHe U 00pabOTKY SKCIIEPUMEHTAIBHBIX JJAHHBIX,

BJAaleTh

° METOJMKAMHU pelIeHus 3aJad B 00JIACTM €CTEeCTBEHHBIX HAayK U

VHKCHEPHOU MPAKTHUKE.

[lepeuncnennble  pe3ynbTaThl  OOy4eHMsI  SIBIISIIOTCA ~ OCHOBOM  JuIs
dbopMHUpPOBaHUS CIETYIOMINX KOMITETCHIIUNA:

— Cnoco6eH OCyIIEeCTBISATh KPUTHUECKUN aHAJIU3 MPOOJIEMHBIX CUTYyalluil Ha
OCHOBE CHCTEMHOTO ITO/IX0/1a, BhIpadaThiBaTh cTpateruto Acricteuii (YK-1).

— CriocoOeH OpraHn30BbIBATh U PYKOBOJUTH PAOOTOM KOMaH/IbI, BhIpaOaThiBast
KOMAaH/IHYIO CTPaTETHIO JJIs JOCTIKeHHs rmoctaBieHHoi nemn (YK-3).

— CnocobeH onpeaeniaTb W pPeaiv30BbIBaTh MPUOPUTETHI COOCTBEHHOMN
NESATEIBHOCTH M CIOCOOBI €€ COBEPIICHCTBOBAHMS HAa OCHOBE CAMOOLEHKH H
oOpa3oBaHus B TeucHHUE Bee xu3nu (YK-6).

2. MECTO JUCHUIIIMHBI B OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMME

JlucuumnivHa OTHOCUTCSA K LMKIY MAaTEMaTHYECKOM M €CTECTBEHHO-HAYyYHOU
MOJIFOTOBKU 0a30BOM YacTH y4eOHOTO IJIaHa.

VuyeOHag aucuuiuinHa "dusnyeckas U KOUIOWIHAS XUMHSI' HMEET CBSI3U CO
CIEAYIOIMIMMU €CTECTBEHHO-HAYUYHBIMH AUCUUIUIMHAMU: 'Xumus', "MaremaTtuka',
"duzuka'.

3HaHUA U YMEHUS, NPUOOPETEHHBIE MPU OCBOCHUM JaHHOW JAUCIUILIMHBI,
peamu3ylTCsad CTYJICHTOM TMpH TPOXOXKIACHUU YYEOHONM U MPOU3BOACTBEHHOMU
MPaKTUKHU, MPU H3YUYCHUHU TaKUX IUCHUIUIMH Kak «OoOmias reoxumus», «OCHOBBI
MUHEpaIoTun», «I'€OXHUMHYECKHUE METOJbl MOUCKOB MECTOPOXKICHUN MOJIE3HBIX
HCKOITAEMBIX», « IKOJIOTHSI».



3. CTPYKTYPA U COAEP KAHUE JUCIUIIJINHBI

3.1. Pacnpenesienne y4yeOHBIX 4YacoB MO TeMaM JMCHUIUVIMHBI U BHIAM

3aHATHH
KonmuecTBo yacos
HanmenoBanue Tem (ounas/3aounas dhopma)
(comeprkaTeIbHBIX MOTYJICH) Beero B Ttom uncie

Jlextuu| Ilpaxt [JIabop.| CPC
Tema 1. OcHOBHBIC MOHSITHUSI U 3aKOHBI
busngeckoit XUMHH. Hayana 10/1 - 8/1 | 19/25
TEPMOIMHAMUKH
Tema 2. XuMuueckoe paBHOBECHE. 711 i 6/1 17/25
@da30B0O€ paBHOBECHUE
Tema 3. PacTBOpBI HEINEKTPOIUTOB 4/0 - 6/1 8/20
Tema 4 ®da3oBbie paBHOBECHUS 6/1 i 8/1 14/20
JIBYXKOMITOHCHTHBIX CUCTEM
Tema 5 [ToBepxXHOCTHOE HATSKEHUE.
TepmoauHamuka 3/0 - 4/0 8/20
MMOBEPXHOCTHOTO CJIOA.
Tema 6 Ancopbuusi. AacopOLMOHHOE 41 ] 210 8/20
paBHOBECHE
Wroro no Buaam 3aHsATUN 142/138 | 34/4 - 34/4 | 74/130
KonrtakTHas pabora (I0moJHUTEIbHAs) 2/6
Kypcogast pabota (mpoekr)
KonTpons
Hroro: 144/144

3.2. Jlekuuu

Tema 1. OcHOBHBbIC MOHATHSA U 3aKOHBI pusnyeckoi xumuu. Hayana
TEPMOAUHAMUKH

Conepxanuie TeMbl 1:

OCHOBHbIEC TOHSITUSA TEPMOJAMHAMUKHU: CUCTEMA U BHEIIHSA CPE/Ia, TUIBI CUCTEM
(oTkpbITas, 3aKpbITas, H30JupoBaHHas). [Iporece, Temnora u podboTa Kak 8¢ GOpPMbI
nepenaur dHeprur. COCTOSHUE CHCTEMBI, apaMeTpbl COCTOSIHHS (3KCTCHCHBHBIC U
UHTCHCHBHBIC). DYHKIIMM COCTOSHHMS W HX o0mme cBoicTBa. (OCHOBHBIC
TepMOAUHAMHUYECKHEe (QYHKIMH (BHYTPEHHSS OSHEPIHs, OSHTAIBIHSA, SHTPOIHS,
sHeprusi ['ud6ca, sHeprus ['enbmronbiia). CTaHAAPTHOE COCTOSHHE W CTaHAApTHBIC
TepMOJMHAMHUYEeCKUe (DYHKIIMU CUCTEMBI. [lepBoe Hayano TepMOAMHAMUKHU - 3aKOH
coxpaHeHusi »Hepruu. CBs3b MEXIy DJHEpPruew, TemioTo u padoroi. Pabora
HEKOTOPBIX H30MporeccoB. Temmora. TemmoeMKocTh CUCTEMBI. TEIT0eMKOCTb
CpeIHsIs, UCTUHHAs, MOJISIpHAs U yJeibHasi, n300apHas U U30XOpHasi. 3aBUCUMOCTD
TEMJIOEMKOCTH OT TeMIepaTypbl. BHYTpeHHSSI SHEprus Kak (PYHKIIUS COCTOSHUSI.




Ountanbnus. TemnoBoii 3 pexT n30XopHOro U U300apHOTO npoieccoB. CTaHmapTHas
SHTaNbIUs 00pa3oBaHuUs BellecTB. TepMmoxumus. 3akoH ['ecca. Tepmoxummuueckue
YPaBHEHHUS U pacyeThl. 3aBUCUMOCTb TEIIOBOTO 3((peKTa peakyu OT TEMIEPATYPBHI.
®opmyna Kupxropa B nuddepenumanbHoM U UHTErpajgbHOM Bujie. Ee BbIBOA U
UCIIOJIb30BaHUE,

Bropoe nauano tepmoanHamuku. [Ipoiieccel paBHOBECHBIE U HEPaBHOBECHBIE,
oOpaTtuMble U HEOOpaTUMbIE, CAMOIPOU3BOJIBHBIE U HECAMOIIPOU3BOJIbHBIE. [oHTHE
00 HTPOMNUU. DHTPONHUS KaK KpUTEpHaTbHas (PYHKIHUS aquabaTHdecKuX MPOIECCOB.
3aBucumocts SHTponu oT T u P. KpurepuanbHas (QyHKIUS H30TEPMUUYECKUX
nporeccoB. JlBa OCHOBHBIX (DakTopa, ONpeessiouMe CIOHTaHHOE IPOTEKaHHEe
npouecca. Kpurepun HamnpapiieHHs NPOTEKaHUs XHUMHYECKOW peakiuu B U300apHO-
U30TEPMUYECKUX M H30XOPHO-M30TEPMUYECKUX YCIOBMsX. OHeprus [ubbca
3aBucuMocTh 3Hepruu ['ndoca ot T u P. Dueprus 'ensmronsua. Ypasuenue ['nb66ca-
I'enpmronsia. Hemexanuueckas pa®oTa mpoliiecca U ee CBsi3b ¢ dHeprueit ' mooca

Jlutrepatypa k Teme 1: [1, 2, 3, 4]

Tema 2. Xumuueckoe paBHoBecue U (pa30Boe paBHOBeCHE

ConeprxkaHue TeMbI 2:

I'omorennsie U rereporeHHble peakuuu. CoctosiHue paBHOBecusi. KoHcTaHTa
paBHOBecusi, CBsi3b KOHCTaHThl XMMHYECKOTO paBHOBecusi ¢ sHeprueit ['nbOca,
3aBUCUMOCTh €€ OT Temmeparypbl. CMeleHne XUMUIeCKOro paBHoBecHs. [IpuHumn
Jle-lllatenne. Bbixon XuMuUueckoW peakiuu; aOCOMIOTHBIM W OTHOCHUTEIIbHBIH,
TEOPETUYECKUN U MPAKTUYECKUM. Pacuer BbIX0/1a MPOAYKTOB XMMUYECKOW PEaKIHH.
Xumuyeckue paBHOBecHs B pacTBopax. M3o06apa u uzoxopa Baut-I'odda.

['eTeporeHHble XUMUUECKHUE PABHOBECHUS U UX OCOOCHHOCTH.

[Tonstue o aze, KOMIIOHEHTE U YKCIIE CTeNeHel cBOOOIbI cucTeMbl. [IpaBuiio
¢da3 I'mb6ca. OTHOKOMIIOHEHTHBIE CHCTEMBI. J[narpamMma COCTOSHHUS BOJBI M €€
aHanu3. CBsi3b MEXAy J/JAaBJICHHEM M TEMIIEpaTypod B paBHOBECHOU IBY(ha3HOMU
cucreme. YpasHeHue Kiranenpona-Knaysuyca u ero BwiBoA. MHTerpupoBanue
ypaBHenusi Knaneiipona-Knaysuyca. Onpenenenue TermaoTsl (Ha3oBoro rnepexojia Ha
OCHOBE 3aBHMCHMOCTH JaBJIEHUs HACBIIICHHOIO Itapa OT Temneparypsl. lIpaBuio
TpyToHa. DHaHTHO- U MOHOTpOMHbBIE NpeBpaienus. [IpaBuno cryneneit OcTBanba.
Ilepeoxmaxxnennas Boja. IlomHas puarpamma  cocTrosHUs BOAbl. J(narpamma
COCTOSIHUS cepbl. JlnarpamMma COCTOSAHUSA TUOKCU/IA YIIIEPOaa.

Jluteparypa k teme 2: [1, 2, 3, 4]

Tema 3. PacTBOpBI HEIJIEKTPOJIUTOB.

CoaepkaHue TEMBI 3.

WUctunHbIE pacTBOphl, BUIBI pacTBOpoB. CrocoObl BBIPAKEHUS COCTaBa
pacTBOpPOB: MaccoBas JI0JIsl, MPOLICHTHAsT KOHIICHTpAIUs, MOJIbHASL J0JIs, MOJIIpHas
KOHIICHTpalus, HOpMalibHasi, MOJIsUTbHAsE KOHUEHTpauus. [lapuuanbHbie MOJISpHBIE
BETMYMHBI KOMIIOHEHTOB B pacTBope. YpaBHeHue [ubO0ca-/lrorema. 3akoHBI
pa30aBieHHBIX pPAacTBOpPOB. 3akoH Payms. 3akon ['enpu. 3akoH pacnpeseneHus
TPETHET0 KOMIIOHEHTAa MEXKIY ABYMS JKUJIKOCTSIMH, KOTOpPbIE€ HE CMEUIMBAIOTCA.



Okctpakuusa. Ocmorudeckoe JnaBieHue, 3akoH Banr-I'opda. Xumuueckuit
NOTEHIMAaJ. 3aBUCUMOCTh XUMHUECKOT0 TIOTEHIIMAajIa OT cocTaBa pacTBopa. [lonsTue
aKTUBHOCTH KOMIIOHeHTa B pacTBope. Koadduuument akruBHoctu. CBSI3b MEXIY
U3MEHEHHEM TEeMIIepaTyp 3aMep3aHus M KHUIIEHUS B PacTBOPAaX M MOJSUIBHOCTBIO
pacTBOpeHHOro BemiecTBa. Kprockomnus 1 30y1MOCKONHS.

Jlutepatypa k Teme 3: [1, 2, 3, 4]

Tema 4. da3oBble PaBHOBECUA NBYXKOMIIOHCHTHBLIX CUCTEM.

Coxaepxxanue TeMbl 4

Jlnarpammebl COCTOSIHUS JIBYKOMIIOHEHTHBIX CHCTEM. Jnarpammel
pacTBOpeHHUsi, KUIeHusl, paccioeHus. 3axkoHbl KonomanoBa. IIpaBuinio peruara, ero
BBIBOJ] M HCHIIOJIb30BaHKE. Tepmuuecknii ananus. KpuBble OXnaxIeHNUs U UX aHAJIU3.
JlnarpamMmMa T1UIaBIEHUA C TOPOCTOM 3BTEKTUKOM. Jluarpamma IuIaBieHust ¢
OTPaHUYEHHOU PACTBOPUMOCTBHIO B TBEPJIOM COCTOSIHMHU. Jlparpamma IUIaBJICHUS C
oOpa3oBaHHEM YCTOHYMBBIX XHMHYCCKHX COEIMHEHHH (C  OBTEKTUKOW U
IICPETEKTHKOM). JuarpamMa 1UIaBiIeHHST € OOpa3oBaHHEM HEYCTOWMYHMBBIX
XUMHYECKUX COCIMHEHMU.

Jlutepatypa k Teme 4: [1, 2, 3, 4]

Tema 5. IloBepxHocTHOEe HaTsizkeHHMe. TepMoAMHAMHMKA TOBEPXHOCTHOIO
cJ1os

ConepxaHue TEMBI O:

IToBepxHocTHast sHeprus. [loBEpXHOCTHOE HATSIKEHHE, €ro TPAKTOBKA Kak
u3MeHeHne odHeprun [mOOca, HemexaHWyeckol paboThl, cuiabl. OO00O0IIEHHOE
ypaBHEHHE MEPBOTO U BTOPOTO Hayajd TEPMOJAUHAMUKH. [[0BEpXHOCTHOE HATSIKEHUE
WHJMBUAYAIBHBIX JKUJIKOCTEH U pacTBOPOB. I[IOBEpXHOCTHO-aKTHBHBIE BEIIECTBA
(ITAB).. JIudunbHbiit xapakrtep wmojekya I[TAB. 3aBUCHMOCTh MOBEPXHOCTHOTO
HaTsbKeHUs: pacTBopa oT koHueHTpauuu [TAB. Ypasnenue IIumkosckoro.

Jlutepatypa k Teme 5: [1, 2, 3, 4]

Tema 6. Aacopouus. AncopoLIMOHHOE pPABHOBECHE.

ConepxaHue TeMBI 6:

SABnenue ancopobumu. [lonsitue 06 amcopbente u amcopdbare. AOGCoOMOTHAS U
M30bITOYHAS aJICOPOIUSI.

DyHIaMEHTAIBHOE a7IcCOpOIIMOHHOE ypaBHEHHUE ['u66ca. Bup
B3aMMOJICUCTBUSL  afcopOaT — afcopOeHT. YpaBHEHHME MOHOMOJEKYJISPHON
aacopomuu Jlenrmiopa. IlpenenvHas ancopOums. YpaBHenue @DpeitHaimxa.
Jluneapuzauus ypaBHeHur JIaHrMiopa u OpeiHnxa, OnpeneicHue KOHCTAHT dTUX
ypaBHeHul. Teopus nonumonexynspaoi aacopouuu bOT. Ypasuenue bOT.

Jlurepatypa k Teme 6: [1, 2, 3, 4]




3.3. IpakTuueckne (ceMUHAPCKHUE) 3aHATHS
[TpakTudeckue 3aHATHS YICOHBIM ITITAHOM HE TIPS TyCMOTPCHEI..

3.4. JlabopaTopHbie padoThI

Ne Oo6mpewm, | Jlutepa
Tema paboThI
/11 Jac. Typa
1 Tema 1. OCHOBHBIC TIOHATHS U 3aKOHBI (PH3HUCCKOM 8/1 [7]
xuMuH. Hadana TepMoiuHaMuKu
2 Tema 2. XuMuueckoe paBHOBECHE 6/1 [7]
3 Tema 3. PacTBOpbI HEIEKTPOIUTOB 6/1 [7]
4 Tema 4 da3oBbie paBHOBECHS ABYXKOMIIOHCHTHBIX 8/1 7]
CHCTEM
5 Tewma 5 [loBepxHOCTHOE HaTsKeHUE. TepMogMHAMUKA 40 [7]
OBEPXHOCTHOTO CJIOSI.
6 Tema 6 AncopOnmst. AncopOIMOHHOE paBHOBECHE 2/0 [7]
Htoro: 34/4
3.5. CamocTosiTeJibHAsE padoTa CTyIeHTA
No . O0mbeM,
Buibpl caMOCTOSATENIbHOM PabOThI CTYyICHTA
/1 Jac.
1 N3ydenue neximonHoro Matepuaina (He meaee 50% ot 37/60
00beMa JICKIIHHN)
2 [ToaroroBka k JadopaTopHbM padoTam (He meHee 50% ot 37/60
00bEeMa ayJUTOPHBIX JJAOOPATOPHBIX 3aHITHI)
3 [ToaroroBka k mpakTudeckum padoram (He meHee 50% ot -
o0beMa ayJAUTOPHBIX MPAKTUICCKUX 3aHITHIA)
4 BrimonHenue kypcoporo npoekrta (36 yacos) -
5 BeinonHeHne KypcoBoit paboThl (27 4acoB) -
6 BrinonHeHne HHIMBUIYaIbHOTO 3a1anus (He MeHee 9 yacoB) -/10
Htoro 74/130

3.6 Kypcogoii npoekT (pa6oTa), HHAUBHAYAJIbHOE 3aaHHNe

VueOHbIM TUIAHOM  BBINIOJHEHHWE KYpPCOBOrO Tpoekra (paboTel) He
3aIlTaHUPOBaH.

WNupuBuayanbHOE 3alaHue JuIs CTYICHTOB 3a04HOM (opMbl 0OydeHUs
BBIOMPAIOTCS 110 BapHaHTY, MPEIUIOKCHHOMY IperoaaBareieM, 1 (GopMUPYIOTCS U3
NPUBEJICHHOTO MEePEYHsI KOHTPOJIBHBIX 3aaHui [5, 6].

KonTpoJsbHbIe 3a1aHUA
1. Onpenenure paboTy 0OpaTUMOro paciuupenus (cxxarus) M r BemiecTBa 4 OT
p1 Ila no p, Ila mpu 7; K. Kakoit Obuta 661 paboTa mporiecca mMpu HarpeBaHUU
JAHHOTO KOJIMYECTBA Ta3a IpHU IMOCTOSHHOM aaBienuu (p, I1a) mo T, K? Kakoii Ob1a
Ob1 pabota mporiecca, ecnu Obl Ta3 HarpeBaym 10 7> K, HO Teruora mpu 3TOM HE
BeIesIach (mornomanack)? Ilpu moctosHHOM oO0beme? HazoBure Kaxaplii u3




paccMaTpuBaeMbIX MporeccoB. CuuTaTh, 4YTO BeElIECTBO A B JaHHOM Ciyyae
MOJYMHAETCS 3aKOHAM HJeaIbHBIX Ta30B. Pe3ynbTaThl 0OpMUTH B BUIE TaOIUIIBI.

Tabnuia BapuaHToOB

JTE’ Bap” m, r Bemj"TBO pi,Ma | pp1a T, K T, K
1 1.10° 0, 0,1-10° 0,3-10° 298 500
2 2.10° N, 0,3-10° 0,1-10° 300 600
3 3-10° Cl, 0,3-10° 0,5-10° 350 430
4 4-10° Ar 0,5-10° 0,3-10° 200 400
5 |5-10° H,0 0,2:10° | 0,8-10° 273 500
6 6-10° F, 0,8-10° 0,2-10° 520 620
7 7-10° H, 0,7-10° 0,9-10° 600 750
8 8-10° N, 0,4-10° 0,6-10° 240 600
9 9-10° 0, 0,2-10° 0,1-10° 310 480
10 |1.10° H,O 0,1:10° | 0,2-10° 320 510
11  [2-10° F, 0,6-10° 0,9-10° 550 710
12 [3-10° Cl, 0,5-10° 0,9-10° 450 500
13 [4-10° Ar 0,2-10° 0,7-10° 430 800
14 |5.10° He 0,5-10° 0,2-10° 410 650
15 |6-10° F, 0,4-10° 0,6-10° 420 580
16 |7-10° Cl, 0,8-10° 0,2-10° 350 480
17 [8-10° Ar 0,2-10° 0,4-10° 370 560
18 [9-10° H, 0,6-10° 0,1-10° 380 650
19 |1,5-10° He 0,8-10° 0,3-10° 290 610
20 [1,8-10° 0, 0,2-10° 0,9-10° 270 500

2. Brerancnute TtersoBod addext peakiuu A mpu 298 K u T K npu
MOCTOSTHHOM ~JIaBJICHWM W TP TOCTOSSHHOM oObeMe. TeroBbie 3()QPEeKThI
oOpa3oBaHMs BEIIECTB NP CTAHAAPTHBIX YCJIOBUSX BO3BMHUTE U3 CIPABOYHUKA
(KpaTkuii cipaBOYHHMK (BU3UKO-XMMHUYECKUX BeiawuuH / mox pen. PaBmens A.A.,
[Tonomapesoit A.M., ctp 72, Tabn.44). PesynbraTsl 0OpMHUTE B BU/IC TAOJIHUIIBI.

Tabnuiia BapuanToB

No Bapuanta Peaknus A T, K
1 2S0, + O, = 2503 1100
2 SOZ + C|2 = SOZCIZ 600
3 4CO, + S, =250, + 4CO 1800
4 4H20 + Sz = 2802 + 4H2 2200
5 4H20 + 382 = SOz + 2H25 1200
6 2NO + O, = 2NO;, 900
7 2CO + 0O, =2C0O, 3000




No Bapuanta Peaxius 4 T, K
8 H, + 1, = 2HI 1400
9 N, + 3H, = 2NHj; 400
10 4 HCl + O, = 2Cl, + 2H,0, 700
11 CO, + N, O=CO + 2NO 800
12 CO + Cl, =COCl, 400
13 4C0O + 250, =S, +4CO, 700
14 CO+ H,;=CO0O + H,Oy 1200
15 N204 = 2N02 400
16 N, + O, = 2NO 400
17 SO, + 03 =S0;+ 0, 250
18 N,O + O;=NO + O, 250
19 2NO + 5H, = 2NHj; + 2H,0, 500
20 2NO + 3H,S50, = 3S0O, + 2H,0 + 800

2HNO;

3. Pacmosnokure 37EKTpONMTHI B TMOPSAJAKE YBEIMUCHHS IOpOra KOaryJIsiuu
30715, TTOJIYYEHHOT'O B pe3yJIbTaTe peakiuu oOMeHa IMPU CMEIICHUH PaBHBIX 00BEMOB
pacTBOpoB A u B pa3HBIX KOHIICHTpAITUH.

Tabnuia BapuaHTOB

No PactBop A Pacteop B DJIEKTPOJIUTHI

1 0,01M Mg(OH), 0,005M H3;PO, Na,SO,4, MgSiOs;, AlCI;
2 0,005M Mg(OH), 0,01M H3;PO, K,S0O,, BaCl,, AI(NO3);
3 0,004M AgNO; 0,008M HBr Ba(NO3),, K,SO,, AlICI;
4 0,005M Fe(NOs3), 0,008M KOH K,S04, MgCl,, NazPO,
5 0,003M FeCl; 0,001M NaOH Al(NO3);, NiSO,, K3PO,
6 0,0001M AgNO; 0,0008M KJ LiCl, K,SO,4, Na,S

7 0,0007M AgN03 0,0001M KBr Ca(NOZ)g, K,SOy, Na28i03
8 0,001M Pb(NO»), 0,003M KJ BaCl,, Na,SO,, K,SO,
9 0,002M Pb(N03)2 0,001M KJ Na,SO,, MgC|2, NaCSN
10 0,001M Pb(NO,), 0,0005M H,S (NH4)3POy4, Na,SQO4, AICI;




4 @OHI OHEHOYHBIX CPEJICTB

4.1 Kputepum ¥ MKaJbl I HWHTEIPUPOBAHHON OLEHKH YPOBHS
cpOopMHUPOBAHHOCTH KOMIIETCHIU A

Cocmasnsaiowas KomnemeHyuu — nOJTHOMA 3HAHUL

- HYJIEBOM YPOBEHb. HEBEPHBIE, HE apIyMEHTUPOBAHHbBIEC, C MHOKECTBOM
rpyOBIX OmMMOOK OTBETHI Ha BOMPOCHL. YPOBEHb 3HAHUN HIKE MHUHUMAIBHBIX
TpeOOBaHUM;

— MUHHUMaJbHBI  YpOBEHb. JlaHbl HE  TIOJIHbIC, HETOYHBIE U
HEapryMEHTUPOBAHHBIE OTBETHl Ha BOIPOCHL. JlOMyIIEeHO MHOTro TpyOBIX OIIHMOOK.
YpoBeHb 3HaHHUI HIKE MUHUMAJIbHBIX TPEOOBAHUIT;

- MOPOTOBBI  yPOBEHB. JaHbl HEAOCTATOYHO IIOJHBIC, TOYHBIE U
apryMEHTHUPOBAHHBIE OTBETHl Ha BOMPOCHL. [[I0XO 3HAET TEPMUHBI, ONPEICICHUS U
MOHSITUSI; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIIEHUS, TPUHIUIIBI. JlOMyIIIeHO MHOTO
HErpyObIX OIIHOOK;

- CpeIHUN  ypOBEHb. JlaHbl  JOCTaTOYHO  TOJHBIC, TOYHBIE U
apryMEHTUPOBAaHHbIE OTBETHI HA BONPOCHL. B 11€710M 3HA€T TEPMHUHBI, ONPEICICHUS U
MOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOUIEHUS, NpUHUUIILL. JlomyiieHo
HECKOJIBKO HErpyObIX OIIHOOK;

— MPOJBUHYTHIN YPOBEHb: JIaHbI MOJIHBIE, TOYHBICE U APTYMEHTUPOBAHHBIE
OTBEThl HAa BOINPOCHL. 3HAET TEPMHHBI, OINPEIACICHUS U TOHITHUS, OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOILIEHUS, NPUHIUIBL J[OMyIIEHO HECKOJIbKO HErpyObIX
OIIINOOK;

— BBICOKMI YpOBEHB. JaHbl TMOJHBIE, TOYHBIE U aAPTYMEHTHUPOBAHHBIC
OTBETHl Ha BONPOCHL. 3HAET TEPMHUHBI, ONPEACICHHUS W TOHITUS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOLIEHHUSI, MPUHIUIIBI. J[OMyIIEHO HECKOJIBKO HETOUHOCTEH.

Cocmasensaowas KomMnemeHyuu — YyMeHusl

- HYJICBOH YpPOBEHb. IOJHOE OTCYTCTBHE TOHHMMAaHHUS CYTH METOJIUKH
pellieHus] 3aJa4yM, JOMYyIIEHO MHOXKECTBO TpyOCHIMX OImMOOK / 3amaHus He
BBIIIOJIHEHEI BOOOIIIE,

— MUHHMMAaJIbHBI YPOBEHB: Cjlad0€ MOHUMAHUE CYTH METOJUKU PEIICHUS
3aa4M, JOMYIIEeHbl TrpyObie ommOku. Pemennss He oOocHoBaHbl. He ymeer
UCIIOJIb30BaTh HOPMAaTUBHO-TEXHUUECKYIO JTUTEPATYPY;

- MOPOTOBBIN YPOBEHB: JOCTATOUHOE MOHUMAHUE CYTH METOANKHU PELICHUS
3ajauu, JAOMyIieHbl ommOku. Permenns He Bcerga 00OCHOBaHBL YMEET HCIONb30BaTh
HOPMAaTHBHO-TEXHUYECKYI0 Jsmteparypy. Ciiabo OpUEHTHpYeTCs B CIElUaTbHOU
HAYYHOM JIMTEPATYPE;

- CpPEIHUH YpOBEHb. B 1I€JIOM IMMOHUMAET CYyTh METOJMKU PEIICHUS 3a1a4H,
JOMmyIieHsl omuOKku. PermeHuss He Bcergja OOOCHOBaHBI. YMeEET UCHOJb30BaTh
HOPMATHBHO-TEXHUUYECKYIO U CIICIUATBHYIO HAYYHYIO JINTEPATYPY;



- IPOJBUHYTHII YPOBEHb: B LIEJIOM IOHHUMAET CYThb METOJIUKU PELIECHUS
3a7a4yM, JOomylieHbl HeToyHocTh. (CrnocoOeH 000CHOBATH — pEUICHUs.  YMeEeT
UCIIOJIb30BaTh HOPMAaTUBHOOTEXHUUECKYIO U CIIEIHAIbHYIO HAyYHYIO JINTEpaTypy;

- BBICOKHI YpOBEHb: MIOHUMAET CYTh METOJMKH peleHus 3a1aun. CrocoOeH
00OCHOBaTh  pEIICHUS. YMEeT HCIONb30BaTh  HOPMAaTUBHOOTEXHMYECKYI0 U
CHELHATbHYIO HAYYHYIO JINTEPATYPY, EPEIOBOM OMBIT.

Cocmasnawowas komnemeHyuu — 61a0eHue HagblKamu

- HYJIEBOM YPOBEHB. HE JIEMOHCTPUPYET BIAJCHNE HABBIKAMH BBIIIOJIHECHUS
npoecCuoHANBHBIX 3a7a4. He MOXeT BBIOJIHUTE 3aaHMus;

- MUHHMMAaJIbHBI YPOBEHb. HE JEMOHCTPUPYET BJIAJICHUEC HABBIKAMHU
BBITIOJTHEHUS] MPOPECCHOHANBHBIX 3a7ad. VICIBITBIBAET CYIIECTBEHHBIE TPYAHOCTH
IIPY BBIITOJTHEHNU OTAENBHBIX 3aJaHUU;

- ITOPOTOBBIN YPOBEHB: BJIAJICET HAaBBbIKAMH BBIITOJTHEH NS
npo(ecCHOHANIBHBIX 33/1a4 Ha MOPOTOBOM YpOBHE. 3aJaHUs BHIIOJIHAET MEUIEHHO U
HEKa4YEeCTBEHHO;

- CpEIHUIl YPOBEHb: BJIaJIC€T HABBIKAMH BBIIIOJIHEHUS MTPO(ECCHOHATBHBIX
3aja4. 3a/1aHus BBIIIOJIHSIET Ha CPETHEM YPOBHE 10 OBICTPOTE U KAYECTBY;

- IIPOJIBUHYTHIN YPOBEHB. BIIAJIEET YBEPECHHBIMU HABBIKAMH BBINIOJHEHUS
npodecCHOHANIBHBIX 3a7ad. BhICTPO M KAaYeCTBEHHO BBINOJHAET 3aJaHMs, HUHOTAA
JOIyCKasi HE3HAUYUTENIbHBIE IIOTPENTHOCTH;

- BBICOKMM YPOBEHb. BIIAJICET YBEPECHHBIMM HAaBBIKAMHU BBIIOJHEHUS
npodecCHOHANIbHBIX 3a/ad. BBICTpO M KaueCTBEHHO BBINOJNHSET 3aJaHus, MpH
HEOOXOJUMOCTH AEMOHCTPUPYS TBOPUECKHM MOAXO/I.

Ob0obwennas oyeHxka cpopmuposanHocmu KoMnemeHyuil

- HYJICBOM YpOBEHb. Ha HYJEBOM YpPOBHE C(QOPMHUpPOBAHBI: BCE
COCTAaBJISAIONIUE; OJHA WIH JIBE U3 TPEX, OCTAIbHBIC — HA 00JIE€ BLICOKOM YPOBHE;

- MUHHUMAaJIbHBIN YPOBEHb: HA MUHUMAJILHOM YPOBHE C()OPMUPOBAHBI. BCE
COCTABJISIOIIUE,; OJHA WIIH JIBE U3 TPEX, OCTAIbHBIC — Ha 00JIee BLICOKOM YPOBHE,

- MOPOTOBBIi  YPOBEHb. Ha IIOPOTOBOM YpPOBHE C(OPMHPOBAHBI. BCE
COCTABJISIOIIUE,; OJHA WIIH JIBE U3 TPEX, OCTAIbHBIC — HAa 00JIEe BLICOKOM yYPOBHE,

- CpeIHUN YypOBEHb. Ha CpeJHEeM ypoBHE C(HOPMUPOBAHBL.  BCE
COCTABJISAIOIIUE,; OJHA WIH JIBE U3 TPEX, OCTAIbHBIC — HAa 00JIEe BLICOKOM YPOBHE,

- MIPOJIBUHYTHIN YPOBEHB: HA MPOJBUHYTOM ypOBHE CPOPMHUPOBAHBI. BCE
COCTaBJISIFOIIME; OJTHA WK IBE U3 TPEX, OCTAJIbHBIE — HA BBICOKOM YPOBHE;

- BBHICOKMW YpPOBEHb. Ha BBICOKOM YpOBHE CGHOPMHPOBAHBI BCE
COCTAaBJISIIOIINE KOMIIETCHIIMH.

4.2 Bonpochl K 3K3aMeHY U IPUMeEP IK3aMeHALMOHHOI0 OnJjieTa

VY4eOHBIM MJIAHOM HE 3aIUIaHUPOBAH.



4.3 Kputepum ouleHUBaHUSA

CpencTBaMu OIICHUBAHHUS SBIISIFOTCS.

— BEJIEHUE KOHCIIEKTA;

— BBITNIOJIHEHHE U 3aIIUTa JJA0OPaTOPHBIX padoT;

— BBITNIOJIHEHHE 3aYETHOM pabOTHI TECTOBOT'O XapaKTepa.

Ntorosas ouenka nmo 100-0amipHOM 1IKaie onpeaenseTcs CyMMO 0aJlioB 3a
CJICTYIOITUE BUIBI pa0OT COTJIACHO TaOIHIIE:

- ISl CTYJICHTOB OYHOM (hOpMBI OOyICHHUS:

Ne | Bua pabotst Kon-Bo 6amioB | Cymma
1 | Benenue xoHcmekra 2-8 16
2 | BeimonHenue 1abopaTopHbIX paboT 4-4 16
3 | 3amuTa 1a00paTOpHBIX paboT 4,54 18
4 | 3auetHas pabota 2:25 50

Uroro: 100

- ISl CTYJIEHTOB 3a04HOM (POPMBI O0yUEHHUS:

Ne | Bun paboTsl Kon-Bo 6amioB | Cymma
1 | BeimonHeHNE HHIUBUIYATBHOTO 3aJaHUS 50 50
2 | 3aueTHas paboTa 2:25 50

Uroro: 100

dopMa mosTy4eHus 3a4eTa Mo MpeaMeTy — MUChbMEHHa.

TexkymMii KOHTPOJIb 3HAHUW CTYACHTOB MPOU3BOAUTCA MO pe3yiabTaTam
BEJICHUSA KOHCIIEKTa, pabOThl Ha MPAKTHUUYECKUX 3aHATHSAX, a TaKXKe BO BpeMs
KOHTPOJIHBIX OIPOCOB B XOJI€ TPOBEICHUS 3aHATUNA. MakcUMaabHO BO3MOXKHOE
KOJIMYEeCTBO OayioB 3a paboty B cemectpe — 50 Oamios, mo 3adyeTHor padore — 50
OaJyIoB.

[Tonyuennas onenka 1o 100-OGammpHOW 1mIKajge oOmpeACNseT OICHKY I10
rocynapcTBeHHoM mkaie u mkane ECTS:

Cymma 6aioB OreHka OrueHka
no 100-6anpHOI mIKaie no mkaie ECTS 110 TOCYJJAPCTBEHHOM IIKaJIe
90-100 A
80-89 B
75-79 C 3auTeHo
70-74 D
60-69 E
3999 i % He 3aureno
0-34 F

* — ¢ 00sA3aTEABHBIM IMOBTOPHBIM U3YUCHUCM JUCIUILIJINHBI.




4.4 TIpumep TeKyUIEro ONMpPoca HA MPAKTHYECKUX (CEMHHAPCKHX)
3aHATHSX U Ja00paTOPHBIX padoTax

Bompocs! ipu 3ammre 1a00paTOpHBIX padoT:

1. Uto Takoe TerniaoTa paCTBOPECHUS?

2. Hanummre ypaBHEHHE MEpBOTO 3aKOHAa TepMoAWHAMHKH. Kakod wu3
napaMeTpoB BHYTPEHHSISI DHEPIHsl WM padoTa SBISIOTCS (PYHKIMEW COCTOSHUS
cucteMbl? QyHKIIHEH mpoiecca?

3. Hanummure ypaBuenue Kupxroda. B yem ero npaktudeckasi IeHHOCTH?

4.  Yro Takoe MOBEPXHOCTHOE HATSKEHHUE?

5. Uem otnuuaroTcst ru60COBCKast U aOCOTIOTHAS a/ICOPOIIHS?

6.  Kakoe BemiecTBo 60jee MOBEPXHOCTHO aKTUBHO YKCYCHAsI WJIM MaclsiHas
KHcaora?

7. UYro Takoe TerniI0eMKOCTh?

8.  Kakme nmBa Buma TteruoemMKkocTd Bbl ucmonb3oBamu B J1a00paTOPHOIA
pabore?

9.  Kaxk Beirmsaen 061 rpaduk 3aBUCUMOCTH TEMIIEpaTypa - BpeMs, eCiiu Obl

IIPU PaCTBOPEHUU COJIM TEIUIOTA BBIACIISIIACH, @ HE MOTJIOANach?

10. Yro Takoe amcopOmsa?

11. B xakoMm ciiydae MOXKHO NPHUHSTh BEITUYMHY TMOOCOBCKOM aacopOIuu
paBHOI aOCOTIOTHOM aacopOIuun?

12. TloBepXHOCTHOE HATSKEHHUE KAaKOTO pPacTBOpa MEHBIIE. MBUIBHOTO
pacTBOpa WK pacTBOpa TOBEPEHHON COJH?

Bomnpocs! TecToB:

1. Yto MOXKHO CKa3zaTh OMPENEIICHHO O MPOIEeCcCe, KOTOPBIM MpoTeKand Mpu
V=const u B pesynbrare koToporo AU=-15 kJ{x?

a)  mpolecc npoTeksa ObICTPO;

b)  mpu mpoTekaHHM mpoIecca SHEPTUs B (OPME TEILUIOTHI BBIJCIUIIACK,

C) AU>A;

d)  npu mporexaHuu npoiecca HEPrus B (opMe TEIIOTHI MOTJIOTHIIACK,

€)  mpolecc MpoTeKaa MEJICHHO.

2. Ilpu coOmroneHnn KakOoTO W3 YKa3aHHBIX YCJIOBUM TEroBoi 3¢ dexT
mpolilecca He 3aBUCHUT OT IyTH MPOBEICHUS W OMPEEISeTCs TOJIbKO HAa4YaJlbHBIM H
KOHEYHBIM COCTOSTHUEM CHUCTEMBI?

a) A=Q;
b)  V=const;
c) Q>0
d)  T=const;
e) Q<0.

3. Ykaxute (GopMyiy, ONMUCHIBAIONIYIO 3aBUCHMOCTH BEIWYMHBI TEILIOBOTO
s dexTa peakiuu, mpoTekarorieit mpu P=const ot Temmneparypsi.

a)  AHg, = AHp + [;” C,dT;
b)  AHp, = AHp, + f;f C,dT:



¢)  AH; = AH; — fTT: C,dT;

d)  AHy = AHy, + [*C,dT;
1

€)  AHp, = AHp, +AC, >

1
4. 3anucaHbl ypaBHEHUsI peaKIui, MPOTEKAIOIIMX MTPU CTAaHAAPTHBIX YCIOBUSIX.

VYkaxure, TeraoBo SPPexT Kakoil U3 TPUBEIACHHBIX PEAKIUNA HaA3bIBACTCS
CTaHJAPTHOM Tem1oToi oopa3oBanust ZnCl,.

a) ZnS0O,+2NaCl=ZnCl,+Na,SOy;

b) Zn+C|2=2nC|2;

C) Zn+2HCI=ZnCl,+H,;

d) ZnO+HCI=ZnCl,+H,0;

e) Zn(OH)2+2HCI:ZnC|2+2H20.

5. PaccmarpuBaeTcst mpoiiecc, MpOTEKalomui Mpyu MOCTOSSHHOM JaBlieHuu. B
kakoM ciydae 3anuch AH>0 u A>0 Oyzaet npaBHIbHOIA.

a) KOrJja TEeIUIO TOTJIONIAeTCs CUCTEMOM U pabdoTa coBepllaeTcs Haj
CHCTEMOH,

b) korma TemiIo BBIACIACTCS CHUCTEMOHM H paboTa COBEpIIACTCS Haj
CHUCTEMOI,

C) KOIJIa TEIUIO TOTJIOMIAETCS CUCTEMOM U paboTa COBEpINAETCS Camou
CUCTEMON;

d) Kkorma TemIo BBIACIACTCS CHCTEMOW M paboTa COBEpIIAeTCS Ccamoi
CHUCTEMOI,

e) KOTJ[a poIiecc mpoTekail aanadaTHo.

[Tpumeph! TUTIOBBIX 3a/1a4:

1. Paccumuraiite TemnoBoi 3¢ (HeKT, H3MEHEHHE SHTPONUH, d3Heprun 1'nboca u
sHeprun I'ensmronsua peakuun 4NH; + 50, = 4NO + 6H,0() npu cranmaptHoii
temriepatype u 600 K B n300apHBIX 1 M30XOPHBIX yCIOBUSIX. CTaHAAPTHBIE TETIOTHI
oOpa3oBaHMs BeEIIECTB U aOCOJIOTHBIE SHTPONUU NPHU CTAHAAPTHBIX YCIOBMSIX
BO3bMUTE U3 CIPaBOYHUKA. Pe3ynbTaThl 0pOopMUTE B BUAE TAOIHUIIBL.

2. byner nu npy CTaHJApTHBIX YCIOBUIX MPOTEKATh PEAKIUS:

Niy + HxS = NiS + H,?

[Ipu xakoM napuuaIbHOM JaBJICHUHM CEPOBOJOPOJIa YCTAHOBUTCS PaBHOBECHE
B 3TOM pEaKIUU TMpU CTAaHJAPTHON TemIiepaType, €CiIM MaplHalibHOE [aBJCHHE
BOJIOPO/JIa CTaHIapTHOE?

3. B kakoM cocTosHMM ycTONWYMB O€H307 TpU CTAHAAPTHBIX YCIOBHIX
(xumkoM win Ta3000pa3zHOM)? OmpenenuTh AaBICHUE HACBHIICHHOTO Iapa Ha
XKHUAKUM OCH30JI0M IIPH CTaHAAPTHOW TeMIepaType.

4. Ilpn nposenenun peakumun CHy + 2H,0y «+» CO, + 4H; u3 SKBUBaICHTHBIX
KOJIMYECTB PEearupyrolinx BEIECTB MPU JOCTUKEHUN paBHOBecUs oOpa3oBasiock 0,56
Mok CO; ipu 900 K u obmiem naBnennn 1 atMm. Paccuutaiite Beixoq CO; U3 Tex ke
konmuuecTB pearupyromux BemectB npu /00 K. Ilpum nporexkanuum peaxiuu
nortoTuock 1,76 xJx/Moib. TermoBoit 3G GeKT CUUTATh OCTOSHHBIM.



5. JIMCrepcHOCTh YacTHIl KosuonaHoro 3omora pasua 10° m™. Ilpuxumas
YaCTUIIBl 30J10Ta B BUAE KyOUKOB, ONPENEINTE, KAKYIO0 IIOBEPXHOCTD S5, OHU MOTYT
MOKPBITh, €CIM UX IUIOTHO YJIOXHUTh B OJUH cJol. Macca KOJIJIOMJHBIX YaCTHII
3o070Ta 1 r. [T1oTHOCTH 30510Ta paBHa 19,6-103 KT/,

6. Onpe/eluTe TOBEPXHOCTHBIH H36BITOK (B kMOb/M?) ipr 10°C w11 BOZHOTO
pactBopa, coaepxamero 50 wmr/m  memaproHoBoit  kucimorel  CgH;7COOH.
[ToBepXHOCTHBIE HATSKEHUSI HCCIEAYEMOIro pacTBOpa M BOABI COOTBETCTBEHHO
paBubI 57-107° H/m n 74,22-107° H/wm.

4.5 KypcoBoe npoekTHpOBaHHe
VY4eOHBIM MJIaHOM KypPCOBOE MPOEKTUPOBAHUE HE 3aTIAaHUPOBAHO.

5. PEKOMEHAYEMAS JIMTEPATYPA

. OcHoBHasi iuTepartypa:

1. Kaprammnackas E. C. IlpakTukyMm 1O  KOJUIOMOHOM  XHMUU
[OnekTponHbIil pecypc] : yueOHO-METOAMYECKOEe TOCOOHe s O0ydYaroIuxcs
00pa3oBaTeNbHBIX YUPEkKIeHHI BhICIIero npodeccruonaibuoro oopazoanus / E. C.
Kapramunckas, B. I'. MarBuenko ; E. C. Kaprammnckas, B. I'. MaTBueHko ;
['OYBIIO "AOHHTVY". - 5 M6. - loneuk : TOYBIIO "JOHHTY", 2021. - 1 daiin. -
CucreM. TpeGopanns: Acrobat Reader. |http://ed.donntu.ru/books/21/cd10342.pdf|

2. bonnmapesa, JI. IlI. ®wusmdueckas u koutoumHas xumus (Teopus u
npaktuka) . yueonoe nocooue / JI. I1. bornnmapesa, T. B. MactiokoBa. — BopoHex :
BopoHexckuii Tocy1apCTBEHHBIN YHUBEPCUTET UHXKEHEPHBIX TexHonorui, 2019. —

288 c. — ISBN 978-5-00032-409-7. — Tekcr : snextponsbiii // I{udposoii
o0Opa30oBaTeIbHBIN pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/88444.html. — Pexum poctyma: s aBTOPHU3UD.
IIOJIb30BATENEN

1. JononuuTtenbHasi iuTeparypa:

3. Jlapnukuna, H. U. ®usnueckas u komwiougHas xumusd. [Ipaktukym :
yuebnoe mocobue / H. W. Jlapuukuua, A. B. KagumoBa. — HoBocuOupck :
HoBocubupckuii rocymapcTBeHHblii Texuuuecknii yauepeuret, 2019. — 100 c. —
ISBN 978-5-7782-3832-9. — Tekcr : anextponHbiit // Ludporoii oOpazoBateabHbIi
pecypce IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/99237.html. —
Pexxum nocrymna: st aBTOpU3UP. MOJIb30BATEIEH

4, ITemnanna, A. . ®usndeckasd U KOJUIOMAHAS XUMHUS . METOIUYCCKUE
pexkomenaanuu K jgadoparopubsie padotel / A. WU. ITeumnauna, E. . IToBapoBa. —
Mocksa : Poccuiickuii yausepcuteT apyx0s1 Hapoaos, 2018. — 92 ¢. — ISBN 978-
5-209-09045-8. — Tekct : anekrponnsiii // IludposBoit oOpa3oBaTenbHbIH pecypc
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/104274.html. — Pexum
JIOCTyTA: ISl aBTOPU3HUP. MOJIb30BATEIIEH


http://ed.donntu.ru/books/21/cd10342.pdf

6. YYEBHO-METOJIUYECKOE OBECIIEYEHHUE JUCIIUITJINHBI
Y4eOHO-MeTOAMYECKHE N31aHNs, pa3paborannbie B JJonHTY:

5. MeToauvecknue pEeKOMEHIAIMKW Il  CaMOCTOSTENBHOW paboThl U
BBITIOJTHCHNSI WHAMBUAYAIBHBIX 3aJaHUA TI0 IUCHUIUITHHE ''Du3ndeckas XUMUs'
[DnexTponnsbIit pecypc] @ aias 00ydaronMxcsl HEXUMUYECKHUX CICIHAIbHOCTEH BCEX
dopm obOyuenus / T'OYBIIO "JJOHHTY", Kadenpa oOmei#, ¢usndyeckoin wu
oprannueckoit xumuu ; 'OYBIIO "JIOHHTY", Kad. o6m1., ¢us. u opran. XuMuH ;
coct.: B. I'. MarBuenko, E. C. Kaprammuckas. - 669 K6. - [Jonenk : TOYBIIO
"INOHHTY", 2021. - 1 ¢aiin. - Cucrem. tpeboBanms: Acrobat Reader.
[http://ed.donntu.ru/books/21/m7283.pdf|

6. MeTtoanueckne peKOMEHIANHY U KOHTPOJIBHBIC 3aIaHUS 110 JUCITUTIIINHE
0a30BOIl YacCTH MaTEMaTUYECKOIO0 W €CTECTBEHHO-HAYYHOro Hukia 'dusnyeckas u
KOJUTOWIHAS XUMHS W [DJICKTpOHHBIM pecypc] : Uil oOydaromuxcs 3a04HOTO
oraenenuss / TOY BIIO «JOHHTY», Kadenpa o6mei, ¢usudeckoit wu
opranndeckoit xumuu ; 'OYBIIO "JJOHHTY", Kadenpa obuieit, dbuzndeckoil u
opranndeckoit xumuu ; FOYBIIO "JOHHTY", Kad. obm1., ¢pu3. u oprad. XuMuu ;
[coct. FO.B. Bricoukwuii u ap.]. - 842 K6. - oueuk : TOYBIIO "JIOHHTY", 2020. -

1 daitn. - Cucrem. TpeOOBaHUS: Acrobat Reader.
[http://ed.donntu.ru/books/20/m5163.pdf|
7.  Meroauueckue pPEeKOMEHIAMH K J1abopaTopHbIM  paboTaM IO

muciiuinae "®dusnueckas W KOJUIOMAHAS XUMHS [DIeKTpoHHBIH pecypc] @ s
00y4Yaromuxcsi HEXUMHUECKUX ClienuaibHocTel Beex Gopm obyuenus / [OY BIIO
«JOHHTY», Kadenpa oOwelt, ¢usnueckoit u opranumdeckoir xumuu ; 'OYBIIO
"IJOHHTY", Kadenpa obmeii, ¢pusnveckoit u opranmyeckoil xumuu ; I'OYBIIO
"IIOHHTVY", Kad. obm1., ¢pus. u opran. xumuu ; [coct. FO.b. Beiconkwmii u ap.]. - 1
M6. - Houenx : TOYBIIO "JIOHHTVY", 2020. - 1 ¢aiin. - Cuctem. TpeOOBaHHUS:
Acrobat Reader.|http://ed.donntu.ru/books/20/m5164.pdf]

DJIEeKTPOHHO-UH(OPMAIIHOHHBIE PecypChl
ABC JOHHTY —{http://donntu.ru/library]|

Internet-pecypcsi

1. IPR Smart : aBromarusup. 6ubi. uapopm. cucrema // Hayunast oubnmorexku
JIOHEIKOro HAalMOHAJIBLHOTO TeXHUYecKoro yHupepcurera. — Jlonenk, 2003-2022. —
Pexum pocryma @ i 3aperuCTUpUpP. IOJB30Barelie B JioKanpHOW cetn Hb
JOHHTY. — Tekcr : 31eKTPOHHBIN.

2. DNEKTPOHHBIN KaTaJor Hay4HOM OMOIMOTEeKH J[OHEeIKOro HalMOHAILHOTO
texHudyeckoro yuuBepcutera. — [onenxk : Hb JJOHHTY, 1999-2022. - URL:
http://ec.donntu.ru/. — TekcT : 3IeKTPOHHBIH.

3. Uadopmuo : snekrpon. cmpaBounuk /| OO0 «PUH®UIl». — Mocksa :
Uznar. nom «Mupopmuo», [2018-2022]. — URL: https://www.informio.ru/. — Tekcr :
DJICKTPOHHBIN.

4. IPRsmart : Bech kouTeHT OBC IPR BOOKS : nudporoit 06pazosar. pecypc
/ OO0 «Au Ilu Op Menua». — [CapatoB : Au [lu Dp Menua, 2022]. — URL:


http://ed.donntu.org/books/21/m7283.pdf
http://ed.donntu.ru/books/20/m5163.pdf
http://ed.donntu.ru/books/20/m5164.pdf
http://donntu.ru/library

http://www.iprbookshop.ru. — Pexxum moctyna @ ansi aBTOpU3Hp. MOJIB30BATEICH. —
Texct. Ayano. M300pakeHus : SIEKTPOHHBIE.

5. Hayunas osnexktponnas Oubnuoreka e€LIBRARY.RU : undopm.-anamur.
noptan / OOO Hayunas snekrponHas OuOnmoreka. — MockBa : OOO Hayu.
anekTpoH. 0-ka, 2000-2022. — URL.: https://elibrary.ru. — Pexxum mocryma : s
3apETUCTPUP. TOJIb30BaTeNIeH. — TEKCT : NIEKTPOHHBIH.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME IUCHUIIJINHBI

7.1 JlekuMOHHBIE 3aHATHHA

VYueOnas aynuropusi Ne 7.417, yueOHbIN Kopriyc 7, JJisi IPOBEACHUS 3aHSATHMA
JICKITMOHHOTO THMA, TPYINOBBIX M HWHAMBHUIYaJbHBIX KOHCYJIBTAIlMN, TEKYILIETrO
KOHTPOJISI M ITPOMEXKYTOYHOM aTrTecTanuy (MyJIBTHMEIUHHOE 000pYI0BaHUE: HOYTOYK
(OC - Windows 8.1  Professionalx86/64  (akamemudeckas  IOJIKCKA
DreamSparkPremium), LibreOffice 3.3.0.4 (muen3us GNULGPLv3+ u MPL2.0),
MYJIBTAMETUIHBINA TTPOEKTOP, SKPaH; CIIeUATM3UPOBAHHAS MEOETh: TOCKa ayJUTOPHAs,
CTOJIBI AyJAUTOPHBIE, CTYJIbsI YYCHUICCKUE; IEMOHCTPAIIMOHHBIC CTCH/IbI U IJIAKATHI).

7.2 JJaGopaTopHble 3aHATHS

VyeOnas aynutopuss Ne 7.115, yueOHBIA KOpmyc 7/, AJid MpPOBEAEHUSA
71a00paTOpHBIX 3aHATHM, TPYIIIOBBIX W WHAWBUAYAIbHBIX KOHCYJIbTALIMM, TEKYIIEro
KOHTPOJISI U IPOMEKYTOUHOM aTTecTanuu (MyJIbTUMEIHHHOE 000pYI0BaHKE. HOYTOYK
(OC - Windows 8.1  Professionalx86/64  (akamemuueckas  IOIIKCKA
DreamSparkPremium), LibreOffice3.3.0.4 (mumensuss GNULGPLv3+ u MPL2.0),
MYJIBTUMEIUIHBIN POEKTOP, FKPaH; CHEeLHUATN3UPOBAHHAS MEOENb. 10CKa ayIUTOpHAs,
CTOJIBI AYyIUTOPHBIC, CTYJbsl YYEHHUYECKHE; AEMOHCTPAI[MOHHBIE CTEHIbl W ILIAKATHI,
BEChlaHAIUTUYECKNE, BEChl TEXHUYECKHUE;, UITaTUBbl  JabOpaTOpHbIE;  IIKag
METAJUTMYECKHH; mKadbl CyIUIbHBIE, MKa(bl BHITOKHBIE, pedpakTomerp UPD-22;
akBaguctmisitop J-4; nmabopartopusii pH-MeTp; mocyna XuMuYecKass CTEKISTHHAS:
poOUpPKH, OOPETKH, BOPOHKH, KOJIOBI).

7.3 CamocrosiTeJibHAsI padoTa

[Tomernienust yisi caMOCTOSATENBHOM PaOOThl C BO3MOXKHOCTBIO MOJKITIOYEHUS K
cetn "'HMHTepHeT' M 00ecnedyeHueM JOCTyla B BJIEKTPOHHYIO HHPOPMALIMOHHO-
00pa30BaTEeNILHYIO CpEeAy OpraHu3alliH. YUTAIbHBIE 3ajbl, y4eOHbIe Kopryca 2, 3
(KommbroTepHasi TEXHMKAa C BO3MOYKHOCTBIO TMOIKIIOUCHHS K cetd «MHTepHeT» H
oOecreyeHreM JIOCTyla B DJIEKTPOHHYIO WH(POPMAIIMOHHO-00pa30BaTEeIbHYIO CPEILy
(BUOC NOHHTY) u snekrponHo-6ubmoreunyio cucremy (35C IPRb0OKS), a Takxe
BO3MO>KHOCTBHIO MHIUBUAYAIBHOTO HEOTPAaHMYEHHOTO JocTyna oOyvaromuxcst B ObC u
BUOC nocpeacteom Wi-Fi ¢ nmepcoHaabHbIX MOOMIBHBIX ycTpoiictB. OC — Microsoft
Windows 7, OpenOffice 2.0.3 — obmecrBennast munensust MPL 2.0, Grubloaderfor ALT
Linux — muuensus GNULGPLv3, Mozilla Firefox — munensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) — munensus GNUGPL).



