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1. Hesn H3yueHns XHCHUILTHHbI: PACKpPBITHE
cBsi3eil MeXIY (PU3HUECKIMY ¥ XHMAYECKIME ABICHUAME 1 Ha 310}t 0cHOBe folee TIyOoKoe
TOHHMAHHE CYNIHOCTH XAMUYECKAX IIPOLECCOB, IPOTEKAIOMMX B IPHPOIE H TEXHHUKE, nyrteil u
crocoBOB YIIPABICHHUS TOCHEAHIMHE.

2. MecTo yue6HON ANCUHILIKHLI B CTPYKTYPE OCHOBHOH ofpa3oBare/ibHOH POrpaMMbl.
Jucounauda «OU3HUecKas XAMHAS» OTHOCHTICH K OTHOCHTCH K BapuaTBHOH (pOdQHILHON) vacTH
npodeccnonanproro uukita OcHOBROH 00pasoBaTEALHON MPOTPAMMEL. Opa m3yuaercsd Ha 2 Kypce.
Jlng oCBOSHMS JHCLMIUTHHBI CTYIEHTH WCTOBIYIOT 3HAHMA, YMEHMS # BBl ACATCABHOCTH,
chOpMHIPOBAHHBIE B TPOHECCE OCBOCHUS IMCIHMILIHH; HEOPraHNICCKad XUMHU, AHANHMTHYECKAs XUMHI.
Puspyeckas XVUMES SBIFETCA OCHOBOM a7s u3ydeHns Kypea BMC, xuMuUecKol TEXHONOTHH, XHMHAH
OKPYIKArOIIEH CPeIbl, HEOPraHHUECKOro CHHTC3A. JIPYruX

3. Tpehosanus K YPOBHIO 0CBOCHUS JHCHHIAHHEL.
Tporece H3ydeHHs NACUMIIHHEL HAIPaBiieH Ha GOPMHPOBAHME 1 PA3BHTHE

npoecCHOHANLHBIX KOMIICTeHIHIL

Obwenpoheccuonansroix (OIHK).

OCO3HABATH COMMATBHYIO 3HAUAMOCTS cBoel Oyayiuel npodeccun, obiaiaTs MOTHBaER K
OCYLIECTRIEHNK EpodeccronaibHoil nesrenbaocTr (OIK-1),

———  BAZAETH OCHOBAMH PEYEBOH NMPOQPECCUHOHANLHON KyIbTYPh (OTIK-3),
CHOCOBHOCT HECTH OTBETCTBEHHOCTD 3a Pe3YNBTATH CBOCH NPodecCHOHAIBHON JeATENBHOCTH
— (OITK-4),
_ CIIOCOBHOCTL K NOAFOTOBKE M DPENAKTHPOBAHMIO TEKCTOB NPO(ECCHOHANLHOTO H COLMANbHO
snagumoro copepxanus (OHTK-5),

& 0BNACHY HAYYHO-UCCIE008AMETbCKOU OCAMENbHOCIIU!

TOTOBHOCTE MCTIOIB30RATH CHCTEMATH3HPOBAHHBIE TEOPETHICCKUE W NPAKTHHECKUC SHAHA [
OIIpe/ieNlen s i PEISHIS HCCIeI0BATeTBCKIX 38149 B 00MaCTH obpasosanus (JIK-11),

CTIOCOBHOCTD WCIIONB30BaTh B y4e(GHO-BOCHMTATENLHON NesTENBEHOCTH OCHOBHBIC METONbI
Hay4noro wccnenosanus (11K-13),

OOIIEKY ILTYPHBIX KOMIICT eHIHi:

BUGIETh KYIbTYPOH MBIIIIeHus, CIOCOOHOCTRIO K 00o0uieHHIC, aHaTH3y, BOCHPUATHIO
#RpOpMalin, [IOCTAHOBKE HEH B BHIOOpY LyTeH e JOCTHIKCHUSE (OK-1),

CrOCOGHOCTL HCTIONB30BATE 3HAHHS O COBPEMEHHOI eCTECTBEHHOHAy4HOM XapTHHE MHpa B
0BpazoBarcIbHOR ¥ IPOdECCHORANBHON NCATSIBHOCTH, TPUMEHSATE METOIM! MaTEMAaTHYECKON
06paboTKy HHPOPMATHH, TEOPETHYESCKOr0 ¥ IKCNIEPUMEHTATILHOTO HECIC0BanNA (OK-4),

CTIOCOBHOCTE JOrMUECKH BEPHO BHICTPANBaTh YCTHY!O i muchMennyto peus (OK-6),

TOTOBHOCTD K B3aHMOENCTBHIO ¢ KosuIeraMu, K pabore B KomnekTase (OK-7),

FOTOBHOCTL HCIONBL30BATH OCHOBHBIE MCTOMBI, CIIOCOOBI W CPEICTBA IONYUCHHMS, XPAHCHNMA,
nepepaboTky WHGOPMALHH, TOTOBHOCTHIO PadoTaTh ¢ KOMIBIOTEPOM KaK CPEACTBOM YIpaBICHUA
uHpopmarmeit (OK-8),

—_ crrocobHoCTh padoTars ¢ nadopManuen B r100aIbHEIX KOMIBIOTEPHBIX CETAX (OK-9),

.. TOTOBHOCTL MCIIONIB30BATE OCHOBHBIC METO/B! 3aIUMTEL OT BO3IMOMKHBIX MIOCTICAACTBIIL aBapHii,
kartactpod, cruxuitasx Gencreuii (OK-11),
CIIOCOBHOCTD UCTIONH30BATH HABBIKH HYOIMUHON peun, Beeus JucKkyccrn i nonemuky (OK-16).

OcBoWBIMHA guCLHNINHAY «DH3UUECKasT XHMH» JOJIKEH

3HATb:

e OCHOBRHBIC 38KOHOMEPHOCTH, OHPEICIOHIMC BO3MOXKHOCTE, HaIPaBJICHHOCThL, CKOPOCTh H
Nnpeaeibl MPOTEKAHNA XMMHAUCCKAX [IPOIIECCOB, HUX MEXaHU3M H OIITUMAIIBHBIE YCHAOBHA HX
I[IPOBCACHUA,



YMETh!

e pemars  (PU3MKO-XMMHYECKHME pACUCTHBIE 3aJauM  BCEX THIOB, NPOTPAMMHpPOBATL U
nonbsoparees [IMK 1 IIOBM nas o0paboTku JaHHBIX GU3NKO-XHMHYECKHX JKCHIEPUMEHTOR |
PACYETHRIX 3a/1a4;

BJAJETH:
® OCHOBHBIMH METOIaMH H HpHﬁOp&MI/I (I)HBHKO-XHMI/I‘-IE:CKOFO aHATIHN3d ¥ MCCIICHOBAHMIL.

4. Obmas TPYA0EMKOCTD THCHHILTHHLL (MOAYAA) 7 3aYeTHLIX ¢IHHHII H BHILI VIeOHOI

paborhL
‘TpynoemkocTs:
3AYETHRIE €JTHHKILE], Pacnpeﬂeneﬂme 1O CEMECTpaM, Hackl
4ackl (B (B COOTBETCTBHH ¢ YUCOHBIM MIAHOM)
COOTBETCTBHE
Bun yuebHol paGoTet ¢ y4eOHBIM IIIaHOM)
Beero:7 3aueTHBIX Ne cemecrtpa No cemectpa
enHHHL — 252 yaca 3 4
AYIUTOPHBIC 3aHATHA 178 114 64
Jlexnum 70 38 32
1IpakTrueckue 3aHITHS
CeMHHApBI
JlaGopatopurie paboTe 108 76 32
Hpyrue  BHIB  ayUTOPHBIX 36 20 16
pabot: 3aHATHA B
HWHTEPAKTHBHOH opme
Hpyrue Buae: paboT: sK3aMen 27 27
CamocrosTensuas padbora 47 27 20
Kypcogoii npoekr (pabora)
Pedepat
Pacuérro-rpaduyeckue paboTer
POpPMEI TEKYIIETO KOHTPOIIS Konnoxeuymsl, KomtoxkBuyMel,
KOHTPOJIBHBIE KOHTPOJLHBIE
paboTEl, paboTst,
TECTUPOBAHHAC TECTHPOBAHHE
DopMbl IIPOMEXYTOYHOH 3auer DK3aMen
aTTECTAllHH B COOTBETCTBHH C
yueOHBIM MTIaHOM
5. Conepxanne yueOHOH THCHMILIHALI .
3.1. Pazoeiol yuebuoii oucuuntunsl.
Ne Haunmernoranue AYJIHTOPHBIEC Yach Camocros-
0/f | pasaena SHCLENIHHbL Teibnan
(TEMI;I) BCETO JIEKIEMH NpaKTH- nabopa- BT p&ﬁaiga
YECKHE TOPHLIC HHTEPAKTUB~
(cemuna- Hbie Popmbl
pbi} 00yueHs
3 cemecTp
1 | Bpememwe. llpemvern | 2 | 2 | ! [ 2 | 4




No Haumenopanue AYAHTOPHBIC YaChl Camocros-
/0 | pasmena AUCIHMIUTHHE] TEILHAR
(Templ) BCEr0 | JEKHUHM npaxT- nabopa- B T.u. p?f;;a
YeCKHE TOPHLIS HHTEPAKTHB-
{ceMuna- HBIE (HOpMBI
Pri) o0yyeHus

3a1a9i PranvIeckoi
XAMUHA

2 | Ileproe nauajio 22 6 16 2 4
TEPMOANHAMHUKHA

3 | Bropoe u Tpetke 20 8 12 4 5
Hayasa
TEPMOIHHAMMKH

4 | Xumudeckoe u 20 8 12 2 0
$azoBoOE paBHOBECHE

5 | Tepmoaunamuxa 24 8 16 6 6
PacTBOPOB HEIEKTPO-
JTUTOB

6 | Pactropnl 26 6 20 6 6
AIEKTPOTHTOR
Htoro 3a tperuii 114 38 76 20 27
CeMecTp

4 cemecTp

7 | DuexTpoxumus 26 10 16 6 8

8 | Xumuueckas 20 12 8 6 8
KHHETHKE

9 | Karamuz 18 10 8 4 4
Hroro 3a gerBeprarit 64 32 32 16 20
CEMECTP
Hroro 178 70 108 36/20% 47

3.2. Cooepucanue pazoenos ducyuntuner:
(3 cemecrp)

5.2.1. Bseoenue. Ilpedmem u sadayu ducyuniunst. MeeTo Gu3HuecKoi XuMuu cpenH
eCTECTBCHHOHAYYHBIX JIUCHATIINH,

3.2.2. lepeoe nawano mepmodunamuxy. BHRYTPEHHAS JHEPTHS, TEIOTA W paGota. Ilepsoe
Ha4ajl0 TepMOIuHaMuKy. Pabora paciumpenus razos. PaBHopecubie mporeccsr. Teropsie a(dexTs!
pearkniu IpH MOCTOSHHOM IaBicHuu u o0beme. [lonsrue 06 srranpiun. Tepmoxumus. 3axon [ecca.
Tepmoxumuueckue ypapHerns. Ternorsl ofpazosanus u cropasss. TepMOXHAMHYECKHE pacyeTHL.
Crencreust m3 3akoHa I'ecca. TeIIOGMKOCTB, €€ CBA3b C TEPMOAMHAMHUYECKHME (GYHKITHIMH.
3aBUCHMOCTD TCIUIOEMKOCTH H TEH0BOT0 3(($EKTa Peakiuui OT TEMIEparyphl (3aKoH Kupxrogda).
Mozgens uzeansHoro rasa. OmbITHBIC 3aKOHBL HASATLHOTO I'a3a. Y pasHeHHe Knaneitpona-Mesieneesa.
MonekyIpHO-KHHETHYECKAsT TEOPHs MJEATBHOTO Ia3a, ero TelUIoeMKOCTh., Pabora pacimpenus
HICATBHOTO Fa3a B m3onponeccax. Axuadara.

5.2.3. Bmopoe u mpemve nawana mepmoounamuxy. OGparuMbe u HeobparumMee,
CaMONPOM3BONLHEIE M HECAMONPOHM3BONBHBIE  Npoumecchl. DOPMYIHPOBKE BTOPOro  Hauana
TepmoiuHamMuki. [uxn Kapro u Maxcumanbupil koshduuuent monezsoro neitersus. [lonstue o6
SHTPONHH, €€ U3MEHEHHE B OOPATUMEIX M HeoOPATHMEIX TIporeccax. MaremaTadeckas (hOpMyIHPOBKA
BTOPOTO Ha4yana TePMOJMHAMHKA. ODHTPONMS KaK KDUTepHi HANpaBlIeHHOCTH NPOLECCOB B
M30JIUPOBAHHOM cHcTeMe. M3Menenne saTponuy npr $azoBoM mepexolie M HATPEBAHHH, B IPOLECCax
C WaeanbHbM razoM. CBA3b SHTPONHHE ¢ TePMOTHHAMHHECKOH BEPOITHOCTEIO, yparHeHHe BospLuMana.
Tperse navano repmomnamuxy. [Toctynar ITnanka u BerunuCKeHne abCOMOTHBIX 3HAYCHMIT JHTPOITHIL.
OObenHHeHHOE YPaBHEHHE TIEPBOIO M BTOPOTO HAYAT TEPMOIMHAMHKH. V30XOpHBI B W300apHELi
NOTSHIHAMEL. TepMO/IMHAMHYECKHC TIOTCHIMAIBI KAK KPHTEPHH CaMOTIPON3BOILHOIO MPOTEKaHUS
FIPOTICCCOB ¥ JIOCTHIKEHNS PABHOBECHS, B 3aKPHITHIX CHCTEMAX.



324 Xumuuecxoe u pazosoe pasHosecue. XumMudecKu#l NHOTeHIMAn W o0Impe yCIoBHg
DABHOBECHS CHCTEM. XapaKTepHCTHUeCKHe (YHKIMH. XHMHYeCKHH TIOTEHIHAl HIACAILHOTO H
peampHoro rasza. @OyrutuBHOCTh. M30TepMa XWMHUECKOH peakH¥ M KOHCTaHTA PaBHOBECHS.
Hamnpasnenne xumudeckod peakimy. CTaHAapTHRIR M300apHBIA HOTEHNMAL PEAKIMH ¥ BEIYHCIICHHE
KOHCTAHTHI parHOBecMs npu mobol Temmepartype. YpaeHenme [ubbca — [Denpmrouabua aias
H30XOPHOTO ¥ H3008pHOro NOTCHIHANOB. BriugHHe TeMmepaTypel Ha XMMHUYECKOE PaBHOBECHE.
Vpasuenne nszolaps! ¥ w30Xophl peakiuu. llpwHimn mozemxrHOTO pasHoBecus Jle — Hlarense.
[eTeporesnoe XHMHYECKOE paBHOBECHE. YCiIoBHE (hazosoro pasHomecus. Ilpasuno ¢asz T'ubbea.
HuarpaMMnl coctosHus. PaBHOBecHe B OIHO-, OBYX-H TPEXKOMHIOHCHTHLIX CHCTEMax. Y paBHEHUE
Knanefipona — Kiayznyca s ©a30BbIX IpeRpalieHui.

5.2.5. Tepmoounamuxa pacmeopos uesnexmporumos. OcHoBHBle nonatus. [lapnuannusie
MOJISIpHBIE BelM4YMHbL, YpapHenuss I'mO6ca — rorema. MieanpHeie, npeaeiibHO pasOaBieHHBIC 1
HEeUJICAIBHBIC PACTBOPHEL. XHMHYECKHH NOTEHHMAX KOMIIOHSHTOB HIASAILHOTO pacTBOpa. [lamneHue
HaCBILIEHHOrO liapa #aj pactBopoM. 3akosl Payis u Denpu. KuneHue w 3amepsasue pacTBOPOB.
Dbynuockornus 1 Kpuockonus. OcMOTHYECKOE JiaBIeHre pacTBOPoB. 3akoH Baut — Tobda. Blanmuas
pacTROPUMOCThL XujakocTeH. 3axomnl Komopanosa. Ileperomka cMeck kuaxocTelt. Pextudumkarius.
OrpaHM4eHHO ¥ B3aMMHO HEPACTBOPHMBIE SKMIKOCTH. [leperoHxa ¢ BOJAHBIM IAPOM. 3aKOH
pacupesieNeHus. JKCTparupoBaHue.

5.2.6. Pacmeoput snexmpoiaumos. OTKIOHEHHE pacTROPOB JIEKTPONIHTOB OT 3aKOHOB Payns u
Baur - 'odda. Mzoronwdeckuit woadduipent. YiensHas U dKBUBANCHTHAS IACKTPOIPOBOIHOCTD
PACTBOPORB. 3aKOH HE33aBHCUMOCTH JBMXKEHMA HOHOB. CKOPOCTE ABMKCHMS WOHOB M YHCIIA NEPEHOCA.
Hzmeperne 3IeKTPONIPOBOJHOCTH PACcTBOPOB DNCKTPONHTOB. KoHmykroMeTpnd. 3akoH pasbaBicHHS
cmabbIx  saekTponmToB. MonHOE mpousBeneHHe BOABL Bojoponusii nokaszarens. bydepusie
pacTBopsl. IIpon3BeieHHe PACTRBOPHUMOCTH TPYAHOPACTBOPUMEIX COSIHHEHMH.

(4 cemecTp)

3.2.7. Onexmpoxumus. llomarme o0 >neKTpOAHBIX IOTeHOmanax. Ypassenwe HepHera.
lanppanngeckuit snement u ero 3/IC. Hopmameusiii opopoamstit miexrpoi. Wamepenne 31C.
Knaccudurauus 37eKTpoaos. XUMHUYeCKHE 3IEKTPOXHMHUCCKuEe wenmy. HopManpHBIR 37IeMEHT
Becrona. Konuenrpaumonnsie Heny ¢ nepeHocoMm u 0es nepesoca. Onpenenenue koopduunenTa
aktusHocTH. TloTeHnmMomMeTpHUeckoe THTpOBaHHME. TepMOJMHAMEKA DIEKTPOXUMHUYECKHX Iened u
MEXAHU3M IEKTPOXMMHYECKHX peaKiiyi. DNeKTPOXHMHIHECKAS U KOHICHTPAUOHHAS NIOASPU3ALHs.
Ipenenensiit Tox auddysun. Hampsxenwe paznokeHns ¥ nepeHanpskeHus. [lomsporpadums.

ONEKTPONHM3 BOJHHIX pAcTBOPOR M PAcIUIaBOB  DICKTPOJIMTOB. 3AKOHBI 3IEKTPOJIH3A.
3AEKTPONIM3 B MPOMBIIINECHHOCTH. KUCTIOTHEIE ¥ HICNOUHBIC aKKYMYISATOPHL TOINTHBHEIE 371EMEHTEHL
DIEKTPOXUMNYECKAs KCPPO3US METAIOR. 3allHTa METAIUTOB OT KOPPOIUH.

5.2.8. Xumuueckas kunemura. MexannsM, CKOPOCTS, MONEKYIPHOCTE, NOPIAOK # KOHCTaHTa

CKOPOCTH XHUMMYECKUX peakuuwi. 3akoH AeHcTBHS Macc. Peakiuvu HEPBOIO, BTOPOIO H TPETHENO
ropsanka. Yactaiit u obwuit nopgaaok peaxmuy. Onpenenenne KOHCTAHTBl W HOPSAKA PeaKUUH H3
KMHETHYECKHX 3aBHCHMOCTeH. Peakuuu n- Ooro mnopsyika € OnpelesieHUe MOpsaKka peakuup 110
BpeMeHHU nosypacnana. Croxuele peakuun. IlocnenoparensHble peakuuu nepporo nopsza. Meron
CTAIMOHAPHBEIX KOHLEHTpauuH bonenmreiiHa. Brnuspue temneparypbl Ha CKOPOCTh PEaKiidi.
[lparumo Baat — [Nodda u ypapHeHHEe AppeHHyca. TCOpHE aKTHEHBIX CTOJIKHOBEHMH M MEPEXOHOTO
COCTOSHMS.
Conpsokerrpie peakiuu. [lensbie nponeccer. HepazseTniennad IenHas peaknus (HonayueHHe
(bocrena). PaspeTiicHHBIE UETHEE peakiui. POTOXMMHYECKHE peakimu. 3aKoH (POTOXUMHYECKOH
IKBHBAJICHTHOCTH U KBAHTOBLIM BEIXOA. CKOPOCTH GOTOXMMHYECKOH peakuyy Ha MpUMepe HONy4YeHNs
XJOPUCTOrO Bojopona. KHHETHKA FeTEPOreHHbIX HPOECCoB.

5.2.9 Kamanus, OO0mue cBepeHus O Katampdze. Teopus HPOMEKYTOYHBIX COCNHHEHHH B
TOMOTEHHOM Karannse. 'OMOreHHBIH KaTamu3 B pacTBOpax. |eXHHUECKOe 3HAYEHHE IeTEPOreHHOTO
Karanuza. Ouznyeckas agcopOus B xeMocopOuns. AncopOuys Ha TPaHALE TBEPAOTO TeNa ¢ Ta30M H
HHAKOCTRIO. Ypasaenus @peftnanpxa u Jlanrmiopa. Kunernka aicopOIHOHHO-KATATHTHYSCKHX
peaxkunit. AKTUBANMOHHEI TPOIECC B I'ETEPOTCHHLIX KATATHTHUSCKAX Peakimax. Teopus akTHBHBIX
nertpos Telimopa. Mynsrunnernas teopust Banamamua. Teopus axrupebix ancamOmer KoGoszesa.
DepMeHTaTHBHBIN Katann3. KaTanus no1ynpoBOIHIKAMH.



5.3. Jlab6opaTopHblil IPAKTHKYM:

Ne Ne paszesa Hammenopanne nabopaTopHbIX padoT
n/n | AMCIHIEIMHEL
1 5.2.2 MonexyIapHO-KHHETHIECKAst TEOPHA ¥ 3aKOHDBI MACAJILHBIX Ta30R
2 5.2.2 [lepBoe Hauano TepMOIMHAMHKH
3 529 Tepmoxumus. Teroroit addext peakipy IpH NOCTOSHHOM 00BEME 1
o TOCTOSHHOM JIaBIieHNH. 3akoH ['ecca ¥ CAEHCTBHA U3 HETO
4 539 3aBMCHMOCTD TETNOBOrO ¥ (heKTa peakiiuy 0T TEMIIEPATYPhL.
o TermioeMKrocTh
5 593 Bropoe HEYano TepMOTHHAMAKY. MakcuManbHEIH KOG OUHHEHT
TI0JIE3HOrO ACHCTBYS TEIUIOBOH MAIlHHEL
6 5.2.3 Onpenenende 3HTPONKH (HA30BOI0 NEPEXOA B HArPEBAHUS
7 5.23 DHTPOIHS UALATBHOTO rasa
8 594 Hz00apreii noresuuan. Mzorepma peaknun. Oupenencnie KOHCTaHTE
' PABHOBECHS 10 CTaHIapTHOMY H300apHOMY IOTEHIHATY
9 594 Hzobapa 1 n3oxopa peakimy., Onpeaenenue 3aBUCHMOCTH KOHCTaHTH
PaBHOBECHS OT TEMIIEPaTypEl
10 52.4 Dazosslii anarm3. Tepmudeckud ananus.
1 595 TepMoauraMuka pacTBOPOR HEBICKTPOIHTOR. OlpeneneHne MOLIPHOH
MACCHE BELIECTBA METOAAME KPHOCKOIMH ¥ 30y IHOCKOTIUH.
12 52.5 DOxcrparaposanue. OnpeneieHne kodddUInenTa pacipeeicHus.
13 5.2.5 TTeperoHka WHIKHUX cMecei
14 596 Pactropmt HIEKTPOIATOB. VIzoroHruecknit ko3 QUImeHT U cTeneHs
AIICKTPOJIATHUECKOH JHCCONMAINH
15 5.2.6 KoncranTa mucconyanuy cnaboi KHCIOTHI
16 5.2.6 bydepHple pacTROPH
VY nenpHasA W SKBABAJICHTHAS AIEKTPONPOBOHOCTE. OnipesieieHue cTeneHH
17 5.2.7 ¥ KOHCTAHTHI ICCOLKALNH BNIEKTPOINTA H3 H3MEPEHHUS
3ACKTPOHPOBOIHOCTH.
18 5.2.7 Uncna nepenoca. I1poussenenye pacTBOPEMOCTH.
19 5.2.7 Ouipereienye KOHUEHTPALKH PACTROPOB METONOM KOHIYKTOMETPHH.
20 597 Anexrponusii norenuman. Msmepenne 3[C 35K TPOXUMHYECKHX Henel
KOMITCHCAUHMOHHBIM METOIOM.
3 597 Onpeenenne TepMOHHAMIIECKEX MOTEHIMANIOB i KOHCTAHTSI
pasHOBecus 13 namepenni 3/IC u ee 3aBHCHMOCTH OT TEMIEPATYPHL
2 597 Onpenenenue xoaddunmenTa akTHBHOCTH Ha OCHOBAHUH u3MepeHus DJ{C
KOMIIEHCAIMOHHBIM METOIOM.
73 597 Onpenenenne KOHISHTPAIHH PACTBOPOR MEKTPONTHTOB METOIOM
ITOTEHUHOMETPHHU.
24 597 Hccnenosanne MexanniMa H IPOAYKTOR DIIEKTPONH3E BOAHBIX PACTBOPOB H
PacIZIZROB JJIEKTPOMTOR. 3aKOHB! 3JIEKTPOTH3A.
HzyueHne 27eKTPOXUMHUCCKOH KOPPO3UY METAILIOB B 3aBHCHMOCTH OT
25 5.2.7 YCIIOBHH OKpY:Karollek cpensl. Bonopomsas, KUCHopoAHas
JeNONTpH3aIHs.
OcHOBHBIE NOHSTHSE XAMUYIECKOH KHHETHKH: KOHCTAHTa CKOPOCTH,
26 5.2.8 NOPALOK U NEPHOM NOIYHPEBPAlICHHS PEaKHHK. 3aK0H AeHCTRYIONHX
MACC.
27 5938 Onpenenenne 10psKa ¥ KOHCTAHThL CKOPOCTH PEaKiiil METOIOM
TIOACTAHOBKY ¥ TPapUUCCKHM METONOM.
8 598 Onrpenteienue DOpAKa ¥ KOHCTAHThE CKOPOCTH PEaKItiii 1o NepHOaY
HOJIYNIPEBpAICHYS.
29 5.2.8 VMccnenopanne KHHETHKH CHOXKHBIX PEakIiii.
30 578 Bmignue TemnepaTypsl #a CKOpoctsb peakiuy. Onpenesiesse
reMueparypaoro kosdduimenta peakiyu no npaemiy Bagr-lodda u




SHEPrUH AKTHBAILHH [10 YPABHEHUIO Appenuyca.

Ancopbuus. Onpenenenue KOHCTAHT B ypaBHeHHAX aacopOuuy JIsHrMropa

31 52.9 .
u OpelBamxa.

32 5.2.9 MizyucHue BANSHES KATAN3ATOPA HA CKOPOCTh XUMHYECKHX PeaKiiui.

6. Yuebuo-Meroan4eckoe ofecriedeHre AHCLIMILIMHLL.

6.1. OcuoBHan JuTepaTypa HO JHCHHILTHHE!

1. Crpombepr, A.I'. ®usuueckas xumus - yueb nnsg Byzos / AT Crpombepr, J1.11. Cemuenxo; nox
pen A.T'. Crpombepra. - 3. 5-e, ucnip. - M. : Beicin, mk., 2003. - 527 ¢.

6.2. lomonHreapHAas AHTEpaTypa:

1. Baitpamon, B.M. OcHosbl xuMHYeckod KWHCTHKHE ¥ Katanmusa : yded mocobue nas By308 / B.M.
Baiipamos; mox pexn B.B. Jlynuua. - M. : Axanemus, 2003. - 251 c.

2. Jymuukas, P.A. Ipaktekym 110 (usmgeckofl W KOWIOHIHOH xHMHH: yued mocolue st
HexuMmHueckux By30B / P.A. Jlymaikas, P, ®emsaman. - W3a. 2-e, nepepad, uenp. n gon. - M.«
Brienr. mk., 1978, — 296 ¢.

3. 3agagum no dusmucckod xumuny: yueh nocodue s Byzor / B.B Epémun [u np] — M. : Dx3amen,
2003.- 318 c.

4. 3umon, A JI. Ouzrueckas xumas: yaed it 8y3os / AL /L. 3umoH. — M.: Arap, 2003 — 315 c.

5. Knnmogr, LY. CO0pHEK BONPOCOB U 33144 110 GHUIHYecKoH M KOO AH0H XuMuH : yued nocobue
st men. mHCTHTYTOR / LW, Knumos, A.H. ®@uneko. M. Ilpocreienue, 1975 — 192 ¢.

6. Kyapamos, W1.B. Coopuuk npuMepos i 3aqad 1mo ¢usuueckoli xumun: yued nocodue a1s By3os /
W.B. Kyapsiuog, I'.C. Kaperaukor. — U3, 6-¢ riepepad. u non. - M. : Beiemn mix., 1991, - 527 ¢.

7. CGopumk 3amay mo snekTpoxumMun: yuet mocobue mns Byzos / H.A. Konmnaxopa [# ap)l; nox pexn
H.A. Konmrakosoit. - M. : Berenr. mk., 2003. - 143 ¢.

8. ®usmueckas xumua. B 2 xu. Ku.l. Crpoenne semectea. Tepmosmnamuka : yged ans syszos / K.C.
Kpachor [u ap]; noa pea K.C. Kpacsoga. - U3n. 3-e, uenp. - M.: Beicwn 1k, 2001. - 511 ¢.

9. ®uznueckas xumus. B 2 xu. Ku.2. Dnexrpoxumus.: yueb nnst rysor / K.C. Kpacnor |1 ap]; nox
pen K.C. Kpacnoga. - M3z, 3-e, ucnp. - M. : Beiem mx, 2001, - 318 ¢.

6.3. Cpexcrea obecHedeHNR OCBOCHHA AU CIMILIMHBI:

IIporpamya DUCUUOIMHEL, Y4eOHO-METOIMUECKas M HaydHas JIATePaTypa, KOHTPOIMpPYIOas
nporpaMMa no Gpu3HYeckod XuMHUH (31eKTPOHHLIH BapHanT), HHGOPMALHOHHO-TEXHHYECKHE CPEJICTRA
00yUEHHS: KOMIBIOTEP, MHTCPAKTUBHAS OCKA. [aioKe pexOMEHXYyeTCs HCIONB30BaHHEe CIICTYIONHX
HHPOPMANUOHHBIX PECYPCOR:

I) Apxue xypuana Science, The American Association for the Advancement of Science (AAAS) -
AMEpHKaHCKas acCOLHAIEA IO PAa3BHTHIO HAaYKH - HEKOMMEpHecKas OpraHuzallis, COOOIHECTBO
VUEHBIX, CO3/IaHH0e B Hensax nmoptepxku Hayku, HIT « HOMKOH», Jlunenzuonsoi nororop Ne 316-
PH-2011 or 01.09.2011 r. na nepuox ¢ 01.01.2012 — Geccpouno. Cymma goropopa: OecraTHO.
Komuveerso KJII09ei (mon3oBaTeneii): co BCEX KOMIILIOTEPOB BY3a.
http://www.sciencemag org/content/by/vear#clagsic

2) Hayunas yaexrponHas 6undnuorexa eLIBRARY.RU. [Ipu noanepxxe POOU. JTuuenznonnoe
cornamenue Ne916 or 12.01.2004 r. 5a neproz ¢12.01.2004 — 6eccpoyno. Cymma xorosopa:
decrmatno. KonmgecTro xunoveii (noss3osatenei): co seex komnerorepor TTTIY . hiip://elibrarv.ru
3) Apxur HayyasIx xypHagos 2011 Cambridge Journals Digital. U3narensctso Cambridge
University Press, HIT «HDUKOH». JTuuenzuonsoi zorogop Ne 316-PH-2011 or 01.09.2011 r. va
nepuon ¢ 30.03.12 - beccpouno. Cymma porosopa: OecunarHo. KoauvyeeTso Kiroue
(nosb3eBaTeiel): co BceX KOMIIBIOTEPOB BY3a.

http/Hournals.cambridge.org/action/stream 7pageld=3216& level=2

4) Apxubl 169 xypuaios mzgareabersa Oxford University Press. Hziarenscreo Oxford
University Press, HIT «HOWUKOH». Jlunensnonnoi# goropop Ne 316-PH-2011 o1 01.09.2011 r. na
nepuox ¢ 14.03.12 - deccpouno. Cymma goropopa: OecrinatHo. Koamgeerso kiuxuei
(moap30oBaTeNeil): CO BCEX KOMIBIOTEPOB By3a. http://'www.oxfordjournals.org/

5) Hudpopeii apxae 2IeKTPOHHBIX KypHAIOB nixareabersa Taylor&Francis. Magarenscrso
Taylor&Francis Group, HIT « H3HKOH». Horogop Ne316-PH-211 o1 01.09.2011 r. na nepuog ¢




06.05.2013 — Geccpouno. Cymma porosopa: Gecruatro. KosmgeeTso xmoueil (moas3oBareneii): co
Bcex koMmnkioTepos TITTY. hitp:/arch.neicon.ru/xmlui/

6) YHC Poccus (Yaupepenrerckas nndopmannonnas cucrema POCCHS). Mockoscxit
rocyiapcTBEHHEIH yHEBepcuTeT rMcHH M.B.JloMonocora (Hayuro-uccnenosatensckuil
BHIYHUCHUTEBHBIH HeHTD, FKoHoMuueckuit Gakynsrer), ABTOHOMHAS HEKOMMepUecKast OpraHH3alus
[entp undopManuoHubx ueenenosannit (AHO IWM). Tacemo-3asska Ne 21/300 o1 01.03.2010 v. na
nepuof ¢ 01.03.2010 — 6eccpouno. Cymma aorosopa: Oecnnarso. KosmdecTBo Kiaroweii
(noas3osareneit): ¢ komusorepos dubnrorekn TITIY U npi WHMBHIYAIBHON PErHCTPaLiHH 110
sanpocy. hitp://uisrussia.msu.tu/isd/main.isp

7y BA «Mape» - cgogaast 6232 JaHHBIX AHAJTMTHYECKON POCIIHCH CTATEH H3 NepHOIHYeCKNX
w3naauM (apxus 2001-2006). Acconnarys peruoHanbHLX OUOIHOTEIHBIX KOHCOPIHYMOB
(APBMKOH). Jorosop Ne C/161-1/3 ot 12.10.2009 r. va nepuox ¢ 12.10.2009 — deccpouro. Cymma
aoropopa: Oecrutatio. Koanyecerso kmwueil (moas3esaTeneii): co BceX KOMITBIOTEPOB BY34.
http://arbicon.ru/services/mars_analitic.htmi

8) Apxus xypuaia Nature. Hayynoe uznarenscteo Nature Publishing Group, HIT « H3HMKOH».
Jlunensuonnsdi norosop Ne 316-PH-2011 or 01.09.2011 r. va nepuoy ¢ 27.09.12 - Gecepoaro.
CyMMa aeropopa: oIlata OKa3aHHeIX YCIyT HpOH3BOAUTCA U3 cpencTs MunodpHayku. Koamuecrso
wkirodedt (moaszoBareneit): co seex xomuerotepor TITIV. hitp://www.nature.com/nature/index.html
9) Apxus 16 HayuHbIX KYpHAJIOB H3naTenncTBa Wiley. Mzmateancteo Wiley, m3natensciBo
Taylor&Francis Group, HI1 « H3MKOH». jlnnensnounsii xorosop Ne 317.55.11.4002 o1 01.09.2011
r. Ha nepuox ¢ 06.05.13 — Gecepouno. http://onlinelibrary. wiley.comy/

10) Apxue HayusbIx kypHaI0B SAGE Journals Online. M3zarenscteo SAGE Publications, HI1
«HOUKOH». [lorosop Ne 316-PH-2011 ot 01.09.2011 r. 5a nepuox ¢ 05.02.2012 — Geccpouno.
http/fonline. sagepub.com/

11) Apxns HayunsIx skypaaxos w3nareascrea IOP Publishing. M3xarenscreo [OP Publishing
Hucturyra dusuky Besuxobpuranun, HIT «H3WKOH». lorosop Ne 316-PH-2011 or 01.09.2011 1.
Ha nepron ¢ 13.04.2012 — Gecepouno. hitp://iopscience.iop.org/

12) ApxuB 31eKTpoHNLIX )KypHaJa0oB Electronic Back Volume Sciences Collection m3arenscrsa
Annual Reviews. Manarenscreo Annual Reviews, HIT «HOMKOH». JJorogop Ne 316-PH-2011 ot
01.09.2011 r. ga nepuon ¢ 06.05.2013 — Geccpouno. http://www.annualreviews.org/

13) Jaexrponnan 6uGmorexa TTTIY. htip://libserv.tspu.edu.ry/

6.4.MarTepuanpHo-TeXHHUECKOE ofecHedcHUE NUCTTHITHHEL
Crienpamuzupopasdsas naboparopus — OoJIbllas XMMMYECKas JJabopaTopus, OCHalNeHHas yaebHo-
1a0opaTOPHBIM KOMINEKCOM «X#MuUs» UL BhIIONHEHUS NaboparopHsix pabor no Qusuyeckon
XUMHH.

7. Meroaudeckne peKOMeHIANN H YKA3aHH 0 OPTAHN3ANE M3yYeHHs TUCIHIIHABI:
7.1. Memoouueckue pexomenoayuL RPenooaeametio:
B TpeTsem ceMecTpe CTYACHTHI H3YYalOT Pa3ieiibl: TPH Hauana TePMOJHHAMUKH, XHMHYECKOe

1 Ga30BOE PABHOBECHE, TEPMOIMHAMHKY PACTBOPOB HENIEKTPOIMTOB, PACTBOPH! MIEKTPONHUTOB, B
YETBEPTOM — JNEKTPOXUMMIO, XMMHYECKYI0 KUHCTHKY M KaTalM3. [eOpeTHUeCKHE 3HaHK,
HOIY4eHHBIE W3 KYPCa JNEeKIHH, 3aKpeifiorcs Ha nadoparopHeiX 3ansTuax. Ha maboparoprsix
3AHATHSAX ~ BBIPAOATHIBAIOTCS  HABBIKM  CAMOCTOSITEIBHOTO — HPOBEAEHMS  XHMHMYECKHX
SKCHEPUMEHTOB, oOpamenus ¢ npubopamu, MaTeMaTHueckKod oOpaboTKH IKCIESPHMEHTANIBHBIX
nagueix. TIpoMeKyTouHble cpebl 3HAHMI HPOBOASTCS MOCNE HM3YYCHHS OCHOBHBIX TEM Kypca.
ITpoMexyTouHBIH Ccpe3 3HAHHH IPOBOAMTCH  IIOCPEACTBOM  IIPOBEACHUS  ITHCBMEHHBIX
KOHTPOJBHBIX paloT U (unw) TecTupoBaHueM. TeCTHPOBaHHE HPOBOJMICS C HCIIOAB30BAHHEM
PaKTHKYMOB, pazpabOTaHHBIX Ha Kadeape XAMUH H METONMKH OOYUeHMS XMMuH, Jmb0 B
KOMITBIOTEPHOM KJIZCCe ¢ HCIMOAb30BAHMEM CHEHMaNbHOH IporpaMMbl. 3aJaHHs HAXOZATCA Ha
cafire TTTTY. Tectuposanite CTyEHTHL MOIYT OCYINECTBIITE B CBOOOIHOM JOCTYHE B Ka4eCTBE
CaMOCTOSTENLHOMR MOATOTORKH, KaK IO OTAETBHBIM TeMaM, TaK ¥ ITo ceMecTpaM. B Tevenne seero
Kypca oOYYCHNA CTYACHTHI BBITONHSIIOT AOMAIUHHKE 3a1aHKs, pa3paboTaHHLIE IO BCEM H3Y4YaeMBbIM
TeMaM Kypca, MOTYT BBIFIONHATH KYPCOBYIO paboTy HiIH pedeparhl.



7.2. Memooduueckue yKasauua 0na CHyOeHmoe:

Ilepesa raganoMm ceMecTpa CTYAEHT ZOJDKEH O3HAKOMHTECA C pasZeliaMH U3y4acMOl IMCIMITHEE!

A UX COACPIKANUeM, IONYYUTh JIepedeHb BOTIPOCOB, BEIHOCHMEIX Ha CaMOCTOATENBHYIO padoTy |
Ha 3a4eT, 9K3ameH. CTyAEHT AomKeH OBITh 3HAKOM ¢ TpeOOBAHWAMM K YPOBHIO OCBOCHUA
JUCHUILIHHEBL, QopMaMul TEKyIero, NpoMeXyTOdHOTO M HTOroBOro KoHTpoad. Ilocnme msydenus
KaKIOr0 pasjesa JUCHHATUIMHEBI CTYACHT JO/KEH CHATh KOINOKBHYM, WHAHBHIYAILHBIC 341aHMA,
HNPOHTH TECTHPOBAHHE M 3AIHTHTH JIAOOPATOPHbIE paboThI.

8. ®opMBI TEKYHIET0 KOHTPOJISE YCIIEBAEMOCTH H HPOMEKYTOTHOI aTTecTallHH 00yIal0IHEX s,

8.1. Temamura pedpepamos (Qorradoe, 3cce):

1.

TCpMOI[PIH&MH‘IeCKHG II0TCHHWAlEl B KaldeCTBE KPUTEPHEE CAMONPOM3BOJIBHOTO HPOTECKAHHA

IPOHECCOB 1 AOCTHXCHHS PAaBHOBECH .

2. TepmoauHaMPIECKME ITUKABE ABUTATENICH BHYTPEHHETO CrOPAHI.

3. Onpenenenvie KO3QOHIMEHTA AKTHBHOCTH MTYTEM HISKTPOXUMHYECKHX M3MEPEHHIA.

4. Micnons30BaHMe IPHHIIUIIA CTAMOBAPHLIX KOHIEHTpanuil boaeHInTeiina B XMMHAYECKOH KHHETHKE.
5. GepMeHTATHRHBIH KaTAMHU3 U €r0 3HAYEeHHe B OHOJIOTHH.

8.2. Bonpocst u 3a0anHus 0aa CAMOCIMOAMETbHON pabomel, 6 oM HUCHE 2PYIRNOGOLE

A e

CAMOCHOAMETLHOU PAGOMBI 06YHAIOUIUXCA:
MoJieky IIpHO-KHHETHYIECKas TEOPHS Ta30R.
OCHOBBI TEPMOTHHAMUKH.

Tennoesie > eKrTr XUMAUSCKITX PCAKIIHIL.
Xumudeckoe H $ha3zoBoe paBHOBECHE.

Teopuu pacTBOpoB.

TepMonuHaMHKa HIEKTPOXHMHYECKUX IIEHeH,
DNEKTPOITHS.

(OCHOBHBIE TEOPUH XHMHIECKOH KHHETHKH.

8.3. Bonpocst 018 camonpoeepkut, Ouanozos, 06cyncoenuil, OUCKyccuil, IKCRepmus:
1. OcHOBHBIE 3aKOHOMEPHOCTH 3KCTPAKIIUH.

2. Ileperonka cMeceH #uIKOCTCH.

3. DIeKTPOXHMMYECKAs KOPPO3HSA METAIIOB.

4. MeTozbl OTpeieNeH IS TTOPIAKA PCAKIHH.

5. Mynerunnersas Teopus bamananmna.

6. Teopus akTurHBIX arncaMObielt Kobosesa.

7. Karanu3 DONyIpOROIHHKAMH.,

8.4. [Tpumepoi mecmos:

1. 0wt 3anac SHEPruy CHCTEMBI 32 BEIYETOM KHHETHYECKON H MOTEHIIHAIBHON SHEPTHH B LIEIOM
Ha3BIBACTCH:
1) pabora 2) TennoTa 3) BHYTpEHHSS JHEPTH 4) aHTANRIHS

2. Mepoit nepeAaqy IHEPTUH 3a CHET XAOTHUHOTO, GeCTIOPAIOIHOTO CTONKHOBSHUS MONEKYIT IPH
KOHTAKTE JIBYX TEN (CHCTEM ) ABISACTCS:
1) pabora 2) TennoTa 3) BHYTPEHHSIS SHEPTHS 4) sHTANBINS

3. IlpuBenyrte MaTEMaTHEECKYHO QOPMYIHPOBKY EPROTO HAUANE TEPMOTHHAMUKH:

4. BernunHa, N3MEHEHNE KOTOPOH B YCHORHUSIX MOCTOSHHOTO JARJCHHS PABHO TEIIOBOMY 3 deKTy
XMMUYECKON PEeaKIvK, Ha3bIBACTCA:
1) sHTpOnus 2) Tennora 3) BHYTpEHHSIA JHEPIU 4) sHTAIRINI



5. TIponeccoM, st KOTOPOTo MakcHMalbras paboTa paciipeHus HAeanbHoTo rasa passa 0,
SARTISIETCSL:
1) n3oxopnbii 2) w3obapHbIi 3) u30TepMUUCCKIH 4) annabatHeIi

6. UroOsl MaxcuManbhas paboTa B 3aKpriToll cucTeMe copepianach 3a cueT youu sHepruu | nbbea,
HeOOXOARMO NOANEPKHUBATE OCTOSHHBIMHU!

DPuT 2HyVauT 3HPuv 4H)yPusS

7. KputepueM HanparieHud IPOIIECCa B U30AHPOBAHHON CHCTEME SBIAECTCA H3MCHEHHE:

1) BHYTpEHHEH BHEPrUM 2) 3UTpoIaH 3) anepruu  ub6ea 4) sneprum
Tensmronsna

8. CranxapTHas SHTATGINS 00pa30BaHKA MPOCTOrO BEINECTBA, B3LTOTO B TEPMOIHHAMHAYECKH
YCTORYHROM COCTOAHMH:
1) AH >0 2) AH® <0 3)AH =0

9. Cootnomenne mexay C, u Cy UL HASANBHOTO I'a3a:
DG =G 2)Cp>Cy 3)C,=Cy+R 4C,=Cy+R

10. Peaxnue#l, KoTOpas IPeACTARIACT CTAHIAPTHYIO SHTANBITHIO 00pa30BaHis YIIISKHCIIOTO asa,
ABIIACTCH:

1) CaCOsx () = Ca0 (k) + CO, (1) AH" = 178 k[T
2) C (x) + 02 (r) = CO4 (¥) AH" =3935 kIlx
3) CO (r)y+ % 0o (1) = CO4 (1) AH? = 281 k]lx

HCOM+ILO (M) =CO; () +Hy (1) AH’=-41 /ix

11. Bemuuuna AH npespamenns rpaduta 8 anmas, paccunranias ¢ HCHOIE30BaHNEM
TEPMOXHMHYECCKIAX YPaBHEeHUI

C (rpadur) + O = CO, (r)  AH =-393,51 xJlx/mMoisb

C(ammaz) + 0, =CO5 (1) AH" = -396,34 &J/MOIb, pasHa:

1)-2,83 k/lx 2) 2,83 kJIx 3)— 789,85 xJIx 4) 789,85 xlIx

12. Tipu r3aumoseticTeuu 14 1 xenesa ¢ cepoit ¢ obpasopanuem FeS soinenmioce 23,765 x/hx
Tena0Tel. CTanzapTHas 3HTATENNS oOpazosanns FeS (x/lx/Mornms) para:
1) -95,06 2) 95,06 3)47,53 4y 47,53

13. MojisipHast TETUIOEMKOCTE METAHA TIPH TIOCTOSHHOM JABICHUM, IONAras €F0 HICANBHEIM FasoM,
pagHa:
1L5R 2)2,5R 3)3.0R 4H40R

14. PaGota nzobaproro pacmmperns 160 r kucnopoaa, €Cld IpH 3TOM TEMIIEPaTypa rasa M3MEeHUIIACh
ot 25°C 10 65°C, pasHa (k/[x):
1)3.32 2) 6,64 3) 1,66 4) 53,2

15. [Ipu nocrosuuom napnenuu 1,013 10° T1a razy coobuieno 3,113 xlbx tetnorel, M3Menenne
BHYTpeHHeH dHepruH, ecay ra3 paciaupuicsd ot 0,01 M’ 10 0,02 M, pasroO (J1x):
1) 1200 2)4126 31016 4y3112

16. MaMeHeHHe sHTpONTH npu uentapedun 0,2 K BOIBL HpH 100°C, ecmu yaensHas TemIoTa
HCHAPEHHS BOJB

2257 Tx/r, paBHO:

1) 451 Ix/K 2) 1210 JIw/K 3)251 Ax/K 4y 4514 1x/K

17. B nByxX cocynax 0AMHaKOBOH eMKOCTH IPH 27°C naxopares 2,8 T asota u 4 1 aprona. Usmencuue
sHTponus npu quddy3un, BOSHUKAOMEH B Pe3yIbTare COSAUHEHH COCYIOB ¢ ra3aMH, PaBHoO

{(Tx/K):



1}5,76 2)3.21 3)1,15 4)11.48

18. lIpusesmre GopMyIHPOBKY TPETHETO HAYATA TEPMOAMHAMUKHE:

19. AGaos(/Ix/mMons) peaknun Ca0 (x) + CO, (1) = CaCOs (x),

CCAH TEPMOAUHAMWYECKHE XAPaKTCPHCTHRKH BEIIECTR

AH’(Ca0 (x)) = -635,09 w/la/moms, AHYACO, (1)) = -393,51 kJlx/Mons, AHY(CaCO; () = -1206,9
KB/ MO,

$°(Ca0 (k)) = 39,75 Ax/K moms, $° (COs (1) = 213,74 /K mos, S° (CaCOs (x)) = 92,9 JIw/K
MOJTE,

PABHO:

1)-130 444 2) 130 444 347678 4)-47 678

8.5. lepeuens gonpocos ons npomescymounoi ammecmaunu (K 3auemy, IK3aMeny):
3 cemecTp

Howstre cuctemsr. Yem oTimuarores oTKpsitas u H30IUPOBAHHAT CHCTEMbI?

Haiite nonaTus renotsl B paboTei. B wéM ux pazmnuma?

DYHKIMHA COCTOSHUS 0 npoueccsl. Mx Mansie waMeHeHEd (0bo3HaveHns).

Hamuumre maremarrueckoe BhIpaXeHHMe [EpBOTO HadYala TepMOAHHaMuKH. YTO Takoe

BHYTPEHHSAS SHEPTHA?

Honsatre o paBHOBeCHOM NpoIEcce.

6.  Uepes xakue mapameTpbl BEIIUCIAIOT paboTy B xumun? Besemmre bopmyy AT SHEMeHTapHO#H
paboTEL

7. YTo HA3BIBAETCH TEIIOBEIM 3(MMEKTOM XUMHYECKOH peaxrmn?

8. Uemy paBubI Teruioskie >gpdeKTH peakiuii HPH MOCTOSHHOM 00BEME B IIOCTOAHHOM AARTCHHN?
[MonsTre 06 sHTAIHIHY.

9. OOpiAcHHuTe, ToueMy 3akoH ['ecca eCTE YHCTEIH Cirydait HEPBOTO HAYasa TEPMOTHHAMHUKH.

10.  Kaxue xuMudecKre peaknuy Ha3BBAIOT 3K30TePMHUYECKHMH H SHIOTEPMHIeCKMH?

11, TlpaBuio MaTeMarnueckux 3HAKOB UL TEIUIOTH | paboThl B TEPMOIMHAMEKE H TEPMOXHMHUH.

12, Kaxue ypaBHeHUS HA3LIBAIOT TEPMOXHMUHECKHMEA? UeM OHH OTIHUAIOTCH OT OBLIIHLIX?

13. Hro Taxoe TenmOTH 06pazoBaHEL U CrOPAHUA B CTAHAAPTHOM COCTOAHMU?

14, Beienure crencrsus us 3akona I'ecca o TemoTam o0pazoBaHust ¥ CropaHus?

15, Tenno&MKOCTh yjedsHAs ¥ MOJSPHAL, NPH IOCTOSHHBIX OOBEME H NABINEHHH, TIPHBECTH
COOTBETCTBYIOLIHE HOPMYIEL. 3aBUCHMOCTD TCINIOEMKOCTH OT TEMIEPATYPEL

16. Kak saBumcutT TernoBod 3(MEKT XHMIUECKO peakoMe OT Temneparypei? Hammmure
MaTeMaTIIECcKoe BHpaKerne 3akoHa Kupxroda. B kakex ciyuasx Temiosoit apdexT peakiu
HEe 3aBHCHT OT TeMnOepatypsl? [Touemy?

17.  Uro Takoe uacansusiii ras?

18.  Kaxnm 3axonaMm MOTYHHAETCH WleaNbHBIi ra3? Hamummre MaTeMaTHyecKue BBIPAYKEHUS ITHX
3aKOHOB.

19. Bemenure ypasuenwe KnameHpona s HacansHore rasa H ypasnenne Krnanedpona —
Menneneera.

20.  Kaxolf usryecknit cMbICH EMeeT razoras HocTosunas R, B& exqunnna u3mepenns B CH.

21, Yro Takoe cremeHb cBoGoan? CremeHH CBOGOMBI IOCTYATEIHHOTO H BpAATeNIbHOTO
JIBYOKCHHS JUIS OJTHO-, JXBYX- U MHOTOATOMHEBIX HICAILHBIX Fa30B.

22, Temno€MKOCTs HACANLHOrO rasa MpHU TOCTOSHHBIX 00BEMe H NaBieHnn. VX COOTHOMICHHE.

23. DBoiBectu ypaBHeHHSA i palOTHI pacIUHMpeHHs HICAIBHOTO rasa B usonporeccax (uzodapa,
U30X0Pa, H30TepMa H H300apHO-H30TEPMHBI IIpOIIece).

24, Yro taxoe aguabarHeni nponecc? ITokasatens anuabars:.

25. DBeIBecTH ypaBHEHHS a[iadaThl.

26. Yro Ttakoe ofpatumele ¥ HeoGparmMble mnpouecce? Kaxue ApOLHEcchl  HasblBAIOTCH
CAMOTIPOU3IBOJIBHEIME U HECAMOTIPOH3BOILHEIMHE?

27. B uém cocTonT 3HaUCHIE BTOPOTO HAYANTA TEPMOIHHAMUKH VT X HMUIECKOH TeXHOTOTHN?

28.  Uro Takoe TepMoHHAMAYECKHH K03 PULIHEHT TONE3HOTO HeHCTBUS (KI1L)?
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38.

39.

40.

41.

42.

43,

44,

45.

46.
47.

48.
49,
50.
51.

52.

54.

M3 kaxumx nmnpoueccoe coctonT nukn  Kapro? BeisectH QopMyly  MakCHEMalbHOTO
TepMoaaHamigeckoro KI1H?

Yro Taxoe npusencHHad terora? Yemy pasua cymma OpHBeNeHHBIX TennoT B muiae Kapuo?
ObocHOBaTHL MATEMATHYUECKHM BBEIBOJOM.

TTokaszark, 910 B AF000M IMKIIEC CYMMa NPUBEICHHBIX TEIIOT pABHA HYIIIO H SBISIETCA QYHKIHEH
coctosuug. [lonarue o0 s3HTpONHA.

Msmewenue snrpormid B oOpaTuMeiX ®  HeoOpaTHMBIX — Hpomeccax. Maremaruyeckas
dhOpMYNHPOBKA BTOPOro Hadana TepMOIMHAMHUKY.

Ouznyeckui CMbICT SHTpOrME. l3MeHenne SHTPONMH Kak KpUTEPUE HaupaplICHHOCTH H
PABHOBECHS B H30JUPOBAHHON CHCTEME.

Kak BoIUHCASETCS M3MEHEHHE 3IHTPONME Npu (a3oBOM IIEpexoie ¥ HarpepaHun? Boiectu
GopMyny IS M3MCHEHHS SHTPONIMH IpPW HAIPEBAHWHM BEIECTBA, KOTHA 3aBHCHMOCTE €0
TEMIOEMKOCTH OT TEMIIEPATYPh] BLIPAKAETCS CTEIICHHEIM PSLIOM.

BeigecT (opMYJIBI JIS M3MEHEHUS SHTPONNY B DPoLeccax ¢ HACaIbHEIM Ia30oM.

Yro Takoe MaKpOCKOIWHYECKOE M MUKPOCKONHMYEeCcKoe onucapue cucteMsl? llomstue o
TEPMOIMHAMHYECKOH BEPOSTHOCTH.

Buiects  ypapuenme — bonpivana  QYHKOHOHAIBHON — 3aBHCHMOCTH  3HTPONHH |
TEPMOIMHAMHYECKOH REPOSITHOCTH.

Chopmynupyiite nocrynar Ilianka (Tperse Hawano rtepmoauHamMuki). Kax Ha ocHOBe
NOCTYNAaTa BRYMCHHATE abcomioTHOe 3madenue osHrTponuu? Kaxk  poctymar  Ilnamka
TIOATBEPKIACTCA YpaBHeHHEM bonprmana?

BriBenure oObeIMHEHHOE YypaBHEHWE TIEPROTO W BTOPOrO Hayal TepMOIuHAMUKH. I3
OOBENMHEHHOIO YPABHEHUS MONYYMTE BBIPAXKSHME UL TOJIE3HOH padoThl B HM30XOPHOM
npornecce (moTennuan lensMronsia) B uzobapuom npouecce (morennman ['ubdcea). Yro taxoe
cBs3aHHAas U cBOOOIHAS BHEPIUsA?

Honywute  MateMmarwyeckde  Gopmyasl  mans  JAuGdepeHIMAaToB  TEPMOJHHAMHYECKHX
MOTEHMANOB: BHYTPEHHEH SHEPIun, SHTAIBINY, sHepruy DeapMronsina u sxepruu I'nbbea. B
KakuX YCJIOBHSX TEPMONMHAMMYECKVE MOTEHLHAIL MOTYT HCHONL3OBATHCId B KAadecTBe
KPUTEPHEB CaMOUPOH3BONILHOIO IPOTEKAHMA NPOHECCOB M JOCTMMKEHHMS HMX PABHOBECHA B
3aKpaIThIX cucTeMax? Kaknm 0Opa3oM OHH TIPH HTOM U3MEHAIOTCH?

3aBUCHMOCTE M300apHOTO MOTCHIHANA TIPU HPOTEKAHHH B CUCTEME XMMUYCCKOH PEeakuuy Tpu
HOCTOSIHHBIX JABJICHUH U TeMIieparype. YTo Takoe XMMHUeCKUH noTeHnuan?

Sarmuure GOPMYITY, BEIPAKAIOMYIO obllee YCIORHAE PABHOBECHS CHCTEM (Yepes XHUMHYECKHE
IOTEHIHAITBE).

Yto Takoe xapaktepuctuicckue GyHkiuu? JJaTh UX BHIPAXKCHHUS HA TPUMEPE BBIPAKCHUH [
audbepenimana saepruv [ uboca.

Beigectr QopMyny AN XHMUHECKUX TIOTCHIMATOB HICAaNBbHOTO M pPeatbHOro ra3oB. Uto Takoe
QYTUTHBHOCTE?

Ha ocHoBanum ODINEr0 YCIOBUS PaBHOBECHS CHCTEM IOJNYYHTH BHIPAKEHHE CTAHAAPTHOM
KOHCTaHTHI PABHOBECHS PEaKIiH,

TToslyquTh YpaRHEHHE H30TEPMBI PEAKIIHH,

Kak wafiTH CTAHNAPTHYH) KOHCTAHTY PABHOBECHS PEAKIMH YEpe3 H3MEHEHHME CTaHJIapTHOro
nzo0apHoro noreHumana (GHeprun ['udoca).

3anuumre ypapHenue ['uOGca-T'empMronpna mis m3MeHeHHM sHepruu [uOOca W dHeprum
Tenpmronoiia. BeBecTH ypaBHeHHs M300apbt © H30XOPH! PEAKITHI.

ChopMynupyliTe YCIOBHS PABHOBECHS B FETEPOreHHLIX CHCTEMAX.

3anuumute v obockyite npasuno daz I'ubbea.

Yro raxoe Puzuxo-xumuueckudl M TepMuueckuil anamuz? Iloctpoiite auarpaMmy COCTOSHUS
JIBYXKOMIIOHEHTHOH CHCTEMEI C 3BTEKTHKOH.

Mz00pazute auarpaMMy COCTOSHUS BOJBL.

Kak Oyzer BRIVIAZETE [HarpaMMa COCTOSHHS JBYXKOMIIOHEHTHOM CHCTEMBI, B KOTOPOH
00pazyIOTCa XUMWUYECKHE COSTHHSHUS?

Kak wamensercs rtemmeparypa (asoBbIX HEpeXoNoB OT M3MEHEHHd AaBiIeHus?! YpapHeHue
Knane#ipona-Knayauca.
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Haire onpenenenue HapUUafbHBIX MONSPHBIX BCOMYMH. KakoBO WX 2HAYeHHe B
TEPMOJAHHAMUKE PACTBOPOB?

Ypasuenue F'ubbea-/{rorema.

Hro Takoe uneanbHbie, NPeENsHO pasdapleHAbe ¥ Hewleansubie pacteopsl? Kak BhIpaxkactes
XHMHYECKHH NOTEHIHA KOMIIOHEHTOB HACATRHOTO pacTsopa?

Tepmopunamudeckuit BoIBOA 3akoHoB Paymn u T'eHpu 4 pasGaBicHHBIX PAacTBOPOB
HEBNEKTPOJIHTOB.

Kak pa ocHoBanny 3akona Paysis onpeesuTs MONSIPHYIO MacCy PacTBOPEHHOTO BelecTsa?
HoueMy moOBBIUAETCS TemIlepaTypa KHICHHS M MOHHXKAGTCS TEMIEpaTypa  3aMep3aris
MOJEKYASPHBIX pacTBOpoB? POPMYIIEI COOTBETCTBYIONMX 3aBHCHMOCTE! .

Ormpenesienne MacCh! BEIECTBA METOAAMHE 30YIUIHOCKOIIHE H KPHOCKOITH.

Yro Hazemsaor ocMoTHYeckuM nasienuem? Kax ero sorageuTe?

Kaxum spdexTom conpopoxkaeTcs B3anMHOE PACTBOPEHHE KHIKOCTH?

Hro TaKoe OTPHUATENHHOE U TONOKHTEIBHOS OTKIOHEHHE OT JTHHEHHOMN 3aBHCHMOCTH MEKLY
JIABJICHHCM IApOB H COCTABOM KUK (ha3sl?

HuarpamMmpl COCTOSHUS IPH B32HMHOM PACTBOPEHHH JKHIKOCTEH.

Yro Takoe aseoTponHbIt cocra? Kak 3T0 OTpa)aeTcs Ha AHATPAMMAX COCTOSHHL?

Hro nasweaoT pekrudukanmeii? Jajite cxemy peKTHOUKANHOHHON KOIOHLL H 0OBICHHTE, KaK
ona paboraet.

st 4ero TPHMEHSIOT IEPErOHKY C BOZAHBIM mnapom. OBocHyiTe COOTBETCTBYIOIIHME
hopmygamu,

Hro Taxoe skerparupopanuc? B yeM NPeHMYILECTBO MHOTOCTYIIEHUATOrO SKCTPArHpOBaHs?
KakoBbl IPHYHHET OTKIOHEHHUS PACTBOPOR 3EKTPOIHTOB OT 3aKOHOB Payna u Banr — Fodda?
Yro Taxoe #30TOHHYECKUH Koo duuneHT?

HT0 Takoe yneabHas M IKBHBANICHTHAS DIEKTPOIPOBOHOCTS PACTROPOB?

34KOH He3aBHCHMOCTH ABHKEHHS HOHOB.

CKOPOCTE JIBHKEHHS HOHOB | YHCIIA TIEPEHOCA.

Vismepenue >1eKTPOIPOBOIHOCTH PACTBOPOR 3IEKTPOIUTOB.

KounyxromeTpus.

3axon pazdapneHHs cnadbIX 2NEKTPOIHTOB.

Honnoe fipon3BeneHAE BOJEL.

BonopoaHeri moxasarens.

Bydeprsie pactBopeL

[Ipoussenenne pacTROPUMOCTH TPYAHOPACTBOPHMEIX COSTHHCHH.

4 ecemectp
Kax 00bSCHATS BO3HAKHOBEHHE CKAYKA MOTEHIHANA Ha IPAHULE MeTas/pactsop?
Ha ocHOBaMMH YpaBHEHHS M30TEDMbl DEAKI(ME BBIBETHTC VPARHEHHE Hepuera syt
MEKTPOIHOTO MOTEHIAAIIA.
Uro Takoe muddy3nonusii norenmman? Kak 06BACHIETCS €r0 BOZHUKHOBEHHE?
Hro takoe raneBaHmMuecKuil omement? Kakme CKauKM TOTCHUMATIOB BOZHHKAOT B
FajlbBAHIYECKOM 3eMeHTe?
Brsenute dopmyny mia snexrpoasmkymed cust (3JIC) rajgeBaHHUECKOro sneMenrta. Kax
COOHPAIOT ralbBaHMYECKHH demenT, uTo0h! Hiddy3noHHEIH NOTEHIHAT OBLY VeTpaHeH?
Hayeptute cxemy, mpuMeHseMyo s ompenenchus JJIC snementa. Ykaxure CTPENKaMHU
Hanpapiende Toka. Beiseaure Gopmysy mas onpenencausg DJ(C snemenra.
Hro Takoe CTaHZAPTHBIA BOACPOHHBEIA dnekTpox? IlpueejuTe ero cxeMy H ypaBHEHHE
3JIEKTPOJHBIX HPOLECCOB,
Kax ycrpoen Hopmaneneii sneMent? Kakue peakiiuu HAYT Ha 2JIEKTPONAX H BO Beel memn? [l
KaKoH LEeNW OH MPUMEHICTCS?
"o mpeacTasnseT KanoMenpHbIH snekTpon? Kakas uueT peakiys Ha HeM, eClld OH SBISTC: a)
[ONOKUTENBHBIM H ) OTPHIATENBHBIM MIEKTPOIOM B diieMenTe? Jing KakoH LeH IpuMeHseTcs
KallOMENBHEL dIekTpoa?
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Hro Takoe koHneHTpannonHas uens? Kaxme mpomeccs: NIPOTEKaOT Ha 3ekTpomax? 3a cuer
KaKoro Iponecca BOHMKACT TOK B 9ToM asnemente? J[lng kakodl wmemu menmomesyiorcs
KOHIEHTPauMOHHABIC dIeMeHThI?

Kaxue onexTpoisi npuMeHsorcs Uil OmpeiereHds pH DleKTpoMeTpHUYecKuM MeTonoM?
VYKa)KuTe COOTBETCTBYIOHIME QOPMYIIEL.

Uto takoe XHHIUAPOHHBIA 51cKTpon? Kakde Nponeccsl OpOTEKAOT B 3TOM snexTpone?
OObsiCHUTE, TOYEMY OH MOYXKET IPUMERATECS AT ONpPEISICHHS pH.

Hro Ttaxkoe oamextpomums? Ero npakTwueckoe 3mauenme? B Kakxoii HOCIIE10BaTENLHOCTH
BOCCTAHABINBAIOTCA KATHOHbI HA KATOJIE TIPK 7IEKTPOIIH3E BOAHLIX PaCTBOPOB?

MOKHO 11 0Ty UHTE 1060 METAUI IPH 3AEKTPOXH3E BOIHOTO pactBopa ero comu?

AKTHBHBIE H HCAKTHBHBIE AHOMBL YeM PasiuuaroTest aNeKTPO/HEIE IPOLECChl B 3aBHCHMOCTH OF
NPUPOJLI aHoya?

Houemy kucnoposcomep aimye KHCHOTH H METOYH PA3NHYAIOTCS TOYTH IPH O[HOM H TOM JKe
Hanpspkenuy (aHO MHEPTHEIH)?

Kaxue Buapt Homsipusauis HabnoNaloTes 1Py sneKkTponuse? MoKHO T MX YCTPAHHTE U Kak?
Y10 Takoe HanpsKEHHE PA3IOKEHHS U TIEPCHANPSIKSHHE?

Hro Takoe BEIXOA 110 ToKy? Kak ero YBEIHYMTE?

Chopmymapyiite sakonn ®apanes. Hanmmmre uw mosicaute ypaeHenue, obpeaunsiomee oba
3aKOHa.

ObbacHuTE, TOYEMY y PasiIUYHBIX KHCIOPOJNCOAEPKAIIUX KHCIOT HAOPSUKCHHE PA3IOKCHHs
OIIHO H HOYTH O/IHHAKOBOE, 8 Y OECKHCIOPOAHBIX — Apyroe. Pazbepute na nprMepax.

B ueM COCTOMT CYMIHOCTH 3/IEKTPOXHMHYECKOH KOPPO3HH? Bomopoxnas 1 xucnoposnas
JENOISPU3aTHSL

H3:1007T€ OCHOBHEIE METO/BI 3aLIHTHI METATIOR 0T HIEKTPOXUMHUIECKOH KOPPO3HH.

HTo Takoe XUMHYECKas KuHeTHKA?

HT0 IOHAMATOT IO CTOJIKHOBEHHEM MOTEKyA?

Y10 TaKoe oneMEHTapHLIA KT XUMHYECKOH peaKIpy?

UTO IOHUMAIOT IO MEXAHH3MOM XHMUYECKOH peakpn?

Ha#ire xapakTepHcTHKY IPOCTHIX H CIIOMKHBIX PeAKIIHIA.

Hr0o Takoe CKOPOCTh XMMHYECKAX peakimit? UTo mOHMMAOT mon cpenHed W MCTUHHON
CKOPOCTBIO XuMK4ecKoH peakimu? Kak onu MoryT OBITE OnpeneaeHs!?

Hro Takoe MONCKYIsApHOCTE peakimu?  Jlaiite XapakTepPUCTHKY MOHO—, OW— H
TPUMOJICKYJIAPHBIM peakuusM. Ilpueemire npuvepel.

Chopmymapyiite 3aKo JeHCTBYIONUX Mace ¥ HAIMIIATE €10 MATEMATHYCCKOE BBIPAXEHHE IS
IIPOCTOH H CONKHON PEaKIliy.

llogcuure, B 49eM COCTOMT (PM3MYECKHH CMBICH KOHCTAHTHI cxopocty peaxuun. OT Kakux
paxTopoB oHa 3aBucuT?

Yro Takoe nopsgaok peakumu? Kak ero onpenensior?

Korza nopsjok peakiuy coOBUANAET ¢ ee MOJIEKYIAPHOCTHIO?

Chopmymupyiite npasuno Baur - Todoa o BinsHus TEMIEPATYPH! HA CKOPOCTE XUMHYECKOLT
peakuun. YTo [OKA3BIBAET TeMIEpaTypHsif Kosdduument cxopoctn peakrun? Kak om
BRIPAXKASTCS MaTeMaTHYECKHA?

Hro Takoe oHeprus aKTHBALMM PEArMPYIOIHX MONeKyn? B Kakoil 3aBHCHMOCTH HAXOIMICS
CKOPOCTE PEaKilHK OT SHEPTHY AKTHBALNH?

Kaxue peaknun HaspsaroTes wenasivu? HepaspeTnieHHbIe # PAa3BETBICHHHE HETHbIC peaxiuu,
Yto Takoe KaTamM3 M KaKkue BELICCTBA HA3KIBANOTCH KaTarmmsaropamu? [lonokurensubi o
OTPHUIATENBHBI KaTanus?

Kak o6nacHTb, 4TO OOBMHO I peaknuu Tpebyercs HeGOMpIIoe KOIHIECTRO Karanusaropa?
HTo oHHMaeTes IO H30UPATE/IBHOCTRIO NEHCTRIS KaTaan3aTopa?

Criocoben Ji KaTalu3aTtop CMeIaTh XHMIYeCKoe paBHOBECHE obpaTamMbix peakimit? Ilouemy?
I'OMOTEHHBIN H TCTEPOTEHHEIM KATalu3.

H300pazute 3HEPTeTHUECKYIO CXeMy HYTH peaxiuu 0e3 KaTaun3aTopa U IPH TOMOFGHHOM
Kkarainze. CpaBHHTE JHEPTHH aKTHBALMY JaHHON PEaKiyy ¢ KaTaTu3aTopoM U 0e3 Hero.
Msmennres nu 1ennoBol addexT peakipn npu npuMenennn kaTanuzaropa? [louemy?
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M3 kakux cramgmii COCTOMT IpouEce rereporeHHoro kartanmsa? Kaxosa CyMHOCTH KaxkaoH
cTaguu?

B ueM COCTOMT CYHNIHOCTh MYJABTHIUICTHOM TeopuH KaTanmsa banamauma? Uro Takoe
MYJIBTHILIET?

B ueM COCTOHT CMBICH FEOMETPHYECKOTO M IHEPTETHICCKOTO COOTBETCTBAA B MYJIBTHILIETHOH
Teopuun?

Kak MyaeTHnAeTHAS TEOpHS O0bACHeT H30HPATeTbHOCTD KaTaH3aTOPOR?

CyniHocTh Teopuy ancamOneit B reteporennoM Karanuse no Kobozeny. Obocnyiire.
®epMeHTaTHBHLIN KaTalus.

8.6. Templ 0na Hanucanus Kypcoeo pabontsl.

1. Tepmuuecknii aHamus.

2. bydepHEIe pacTBOPEL

3. MeToap! 3aIIMTH OT KOPPO3HH.

4. OCHOBHBIE KOTMYECTREHHBIE 3aKOHOMEPHOCTH DKCTPAKIHH.

8.7. Doprtel KOHMPONA CAMOCHOAMENLHOIL PAOOMbL:

MopMaMK KOHTPOIA CaMOCTOSTETRHOH pabOThI CTYACHTOB ABIMOTCA KOIIOKBHYMEL,

HHIHBHIYTbHbIE 33aHHs, TPOMEKYTOYHOE TECTUPOBAHNE, DOATOTOBKA H BHICTYIUICHHE C
HOKIATAMH.
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