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CemecTp 0by4aroLnXCs Cam. | KoHTporns, ;\:Eg?ff 0 omd;;p'quH oit
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Pabouas nporpamma QUCLUMNIIMHBI COCTaBMNeHa B COOTBETCTBMM nNpukasom MunHobpHayku Poccum ot 20.10.2021 Ne 951
"O6 yTBEPKAEHUN (bedeparnbHbIX FOCYAapCTBEHHBLIX TPEOOBaHUI K CTPYKTYPE NPOrpaMmM NoaroTOBKM Hay4YHbIX U HAay4HO-
negarormyeckmx KagpoB B acnupaHType (aaAbloHKTYpE), YCNOBUAM UX peann3almmn, Cpokam OCBOEHUS 3TUX NporpamMmm ¢
YYETOM pasnnyHbIX hopm 00yyeHus, obpasoBaTeNnibHbIX TEXHOOMUI 1 0COOEHHOCTEN OTAENbHbLIX KaTEropumn

acnupaHToB (aabHOHKTOB)"

CocraButenb (K):

OOKTOP XMMUYECKNX HayK, 3aBegyowmnin kadenpom
Ot kadbeapbl cocTaBuTens:

3aBeayowmi kadenpor TEOPETUHECKON U NPUKNagHON
XUMUM

OT BbINycKatoLLen kagenpbi:
3asegyowmn kagegpom

MeToguyecknin otaen:

Hosocenos H.I1.

Hosocenos Hukonan
MeTpoBuny

HoBocenoB Hukonan
MeTpoBuny



1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb AgMCUMNNNHBI: Vlsyqaemaﬂ ancumniHa HanpasJieHa Ha NoAroToBKY K caaYve KaHOMAaTCKOro 3k3aamMmeHa.

° (DOpMVIpOBaHVIe Yy acnmpaHTa yMeHUA CO3HaTel1IbHO OCYLLEeCTBIIATL U ynpaBiidTb XUMUNYECKUMUN U TEXHOJTOTMYECKNMUN
npoueccamu, ncnonb3oBaTb 3HAHUA Cbl/l3|/|‘-leCKOIZ XM anqa Haquoﬂ W negarornyeckon AeaTenbHOCTH.

i (DOpMI/IpOBaHI/Ie TBOPYECKOro MbllUNeHnd, obbeanHeHne beHLI,aMeHTaJ'IbeIX 3HaHWI OCHOBHBbIX 3aKOHOB U METOAOB
nposeaeHuna (bM3MKO-XI/IMI/I‘-IeCKMX uccnenoBaHun, ¢ nocnep,y+ou.|,e|7| O6pa6OTKOIZ n aHalnn3oMm pe3ynbTaToB nccrnenoBaHum.

° (DOpMVIpOBaHVIe HaBbIKOB CaMOCTOATESIbHOIO nposegeHus TEOPEeTU4ECKNX n 3KCnepnMeHTallbHbIX
q3VI3VIKO-XVIMVI‘-IeCKVIX nccnegoBaHui.

1.2 3agayun AUCLUNIUHBI:

* N3yuntb M 06BACHUTL 3aKOHOMEPHOCTU, ONPeaensoLWnNX HanpaBneHHOCTb XMMMUYECKUX NPOLIECCOB, CKOPOCTb UX
NpoTEKaHWS, BINUSIHUE CPebl, @ TaKKe YCIOBUI NOMYyYEHMs HOBbIX MaTepUanoB ¢ HE0OXoANMbIMU CBOMCTBaMU;

+ OBnagetb TEOpPETUYECKMMM W IKCMEPUMEHTAmbHbIMU (PUINKO-XMMUYECKUMM MeTod4aMn ONs pelleHuss 3apad
npodeccnoHanbHOM HanpaBneHHOCTMU.

1.3 MecTo AUCLMNANHDLI B CTPYKTYpe NpOorpaMmmbl acAMpPaHTypbl:
OucumnnuHa oTHocutess Kk OGpasoBaTeslbHOMY KOMMOHEHTY «AucumnnuHbl (Mogynu)» Tporpammbl NOArOTOBKU
Hay4HbIX U Hay4YHO-NeaarorMyeckmx kagpos B acnmpaHType

3HaHMA 1 yMeHUS1, NONyYeHHble acnupaHTaMu Npu N3y4eHUn AaHHOW AUCLMMNIIMHBI, HEOOXOAMMBI NpU
NMOAroTOBKE K cAaye KaHAMAATCKOro 3k3ameHa 1 HanmcaHum guccepTaumMoHHON paboThl
dusmyeckass XMMusi pacTBOPOB 3NEKTPOSIUTOB
dusnyeckass XMMusl pacTBOPOB HEINEKTPOSUTOB
UcTopusa n punocodms Haykm
3 COOEPXAHUE M NOPAOOK OCBOEHUA oAUCUUNIIUHDI

KoHTakTHas
pabota

dopma
TeKyLLero
KOHTpOns

CcpP
Nex. Mp. (4achbl)
(vacnl) | (yachbl)

HanmeHoBaHue 1 cogepxaHue pasgenos, TEM U Y4EOHbIX
3aHATUN

Cewmectp
(kypc ons
3A0)

Pasgen 1. OcHoBHbIe 3Tanbl pa3BuUTUSA U3NHECKON XUMUK

Tema 1. CTaHOBNEHUe (PrU3nM4ECKON XMMUN Kak
CaMOCTOATENBHON HayKW. 2 4
OcHoBHble aTanbl pa3BUTUS HUNYECKON XUMUK
OcHoBHble pa3aenbl PU3NYECKON XMMUW. 0

Tema 2. CoBpeMeHHble TEHAEHLMM pa3BUTUS PUBNYECKON
xumun. "Monogbie" Haykn, 6epyLume Hayano ot omsnmdeckomn
XUMUN. 2 4
Bknag poccumnckux yveHbix B passutmne pmnsandeckomn Xmmmm,
OCHOBHbIE METOAbI 1 METOAUKN (PU3NHECKON XUMUN.

Pasgen 2. OCHOBbI XMMMY€ECKOM TEPMOANHAMMKN

Tema 3. TepmoanHamuka. TepmoanHammyeckas cuctema.
Buabl TepMmogmMHaMmnyeckmnx cuctem. Ma3oBble 3aKOHbI. 6
MoeanbHbi ra3. PeanbHble ra3bl. XMMMYeCKuin noTeHuman.
CTaHOapTHbIN XUMUYECKMIA noTeHUman. XMMn4eckun
noTeHLmMan naearnbHOro N HeMaearnbHOro ra3os. TennoTa u 2 8
paboThl pasnuyHoro poga. Pabota pacwmpeHunsa gns
pasnuyHbIX NpoueccoB. [1epBbii 3aKOH TepPMOANHAMUKM.
BHyTpeHHss aHeprud. SHTanbnums. 0

Tema 4. 3akoH 'ecca n ero cnegcteus. CTaHgapTHbIe
COCTOSIHMS U CTaHOApPTHbIE TENMNOThbl XUMUYECKUX pPeakLuii.
TennoTbl cropaHust n obpasoBaHusl. 3aBMCUMOCTb TEMTOBOrO
acpbdekTa peakuun ot TemnepaTypbl. Popmyna Kupxrodda.
3aBUCUMOCTb TENOEMKOCTM OT TemMnepaTypbl U pacyeTbl 2 2 8
TennosbIx addekToB peakumn. Kanopumetpus. Buapl
KanopumeTpoB.

MpakTnyeckoe 3aHATME: TEPMOOUHAMUYECKUE pacyeThl.




Tema 5. BTopow 3akoH TepMOaUHAMUKN U €ro pasnuyHble
dopmynunpoBkn. CamonponsBonbHbIE U
Hecamonpon3BOSibHbIE NPOLECChl. AHTPONUS. YpaBHeHne
BTOPOro Hayana TepMoauHaMukun ans obpaTmmelx 1
HeobpaTumbix npoueccoB. ObocHOBaHME BTOPOro Havana
TepmognHamukun. Teopema KapHo-Knaysuyca. TpeTuit 3akoH
TepmoanHamukm. Moctynat HepHcta. MNoctynat MNnaHka.
Pac4yeTbl abCOMOTHON SHTPOMUN XUMUYECKUX COEOUHEHNIA.
dyHaameHTaneHoe ypaBHeHue Mb6ca.YpasHeHune M'mbbca-
[iorema.

Tema 6. KanopnmeTpus - OCHOBHOM MeTon TEPMOLMHAMMUKN.
KanopumeTpus, kak COBOKYMHOCTb METOA0B U3MEPEHUS
KonunyecTBa TENMOThl, BblAENSOWENCca Unm normnoLiaemomn
Npv NPOTEKaHUN PasnUYHbIX (PU3NYECKUX NN XMMUYECKNX
npotieccos. [pMMeHeHe MeTo40B KanopumMeTpuu.
OnpepeneHne TENNOEMKOCTH, TENIOBLIX 3(EKTOB
XUMUYECKNX peaKLmii, pacCTBOPEHUS, CMaYNBaHUS,
agcopbunn, pagnoakTMBHOrO pacnaga v ap.
MpakTnyeckoe 3aHsaTME: 0TpaboTKa HABLIKOB PaboThI Ha
kanopumeTtpe CALVET C80 (onpegeneHue Tennot
nnaBfeHnsi, CMELLEHNS, CMadYnBaemMocTi); obpaboTka
pes3ynbTaTtoB U3MEPEHUN.

Pasgen 3. PacTBopbl pa3nuyHbIX Krnaccos

Tema 7. VigeanbHble pacTBOpbI B pa3fnyHbIX arperaTHbIX
CcoCTOsIHMAX. [laBneHne HacbILLEHHOro napa Xuakux
pacTtBopoB. 3akoH Payns u 3akoH N'eHpu. MigeanbHbie 1
HengeanbHble pacTBopbl. MeToa akTUBHOCTEN.
KoadhpmumneHTsl akTUBHOCTU U UX onpeaeneHne no
napumanbHbIM AaBneHnsM KOMMOoHeHT. CTaHaapTHbIE
COCTOSIHMS MpU onpegeneHnm XMMMYeCcKknx noTeHUnanos
KOMMOHEHT B XUOKNX 1 TBepAbiX pacTBopax. O6obLeHHoe
ypaBHeHue 'mbbca-[iorema. YpaBHeHus BanT-lodda, ero
TepMoauHaMUYECKMI BbIBOA U 06NacTb NPUMEHUMOCTMN.

Tema 8. 'eTeporeHHble cuctemsl. NoHATNE dasbl,
KOMMOHEHTa, cTeneHn cBoboabl. Ycrnosusa ¢hasoBoro 1
MembpaHHoro paBHoBecus. [Npasuno a3 M'mbbca. PaszosBbie
paBHOBECUS B OAHOKOMMOHEHTHbIX CUCTEMAX. YpaBHEHNE
KnanenpoHa-Knaysuyca. ®asoBble nepexoabl NepBoro u
BTOpoOro poga. ®asoBblie paBHOBECUS B ABYXKOMMOHEHTHbBIX
cuctemax. WpeanbHble pacTBopbl. YpaBHeHue Lpenepa.
PaBHOBeCUHE XNOKOCTb-Nap B ABYXKOMMOHEHTHbLIX CUCTEMAX.
3akoH Payns. TepmoguHamuyeckuii BelBog, 3akoHoB 'mb6ca-
KoHoBarosa.

Tema 9. [lnarpaMmmMbl COCTOSIHUS (NNaBKOCTK)
OBYXKOMMOHEHTHbIX CUCTEM U UX aHanNu3 Ha OCHOBe npaBuvna
¢a3. TpexkoMNOHEHTHbIE cucTeMBI. TpeyronbHuk MNobea.
3akoH genctems macc. XMMM4eckoe paBHoBecue. Mzotepma
BaHTt-lNodhda. MiameHeHne aHeprum Tnb6eca u sHeprum
NenbMronbua. Xummdeckoe cpoacTteo. SHeprust [mb6ca
Xumun4yeckon peakunn. KoHcTaHTa paBHoBecusi. 3aBUCMMOCTb
KOHCTaHT paBHOBECUS OT TemMnepaTypbl U AaBMeHUs.
YpaBHeHue n3obapbl peakuun. icnonb3oBaHMe pasnnyHbIX
NpUGAMXeHUn ang TENNOEMKOCTEN peareHToB Npu pacyeTax
XMMWYECKMX PABHOBECUIA NPU pasnunyHbIX TemnepaTypax
MpakTnyeckoe 3aHsATME: NOCTPOEHME AMarpaMmmMm COCTOSHUS
(mnaBkoCTW) OBYXKOMMOHEHTHbBIX CUCTEM U UX aHanm3 Ha
OCHOBe npasuna ¢as.

Pasgen 4. KnuHeTrka XmMmMyYecknx peakumnn




Tema 10. MeToabl onpeaeneHns nopsgka XmmMmu4eckom
peakummn. 3akoH pasbasneHus Octeanbaa. CrnoxHble
XMMMYeckme peakuun. Metod cTaumoHapHbIX KOHLEHTpaLmn
BogeHwTenHa. TepMmoaMHaMmMyeckunin acnekt Teopum
aKTUBMPOBAHHOIO KOMMMeEKca. QHTPONUS akTUBaL K.
MpenmyLiecTsa U HegOCTaTKN TEOPUN COyOapPEHUIA.
MpakaTtnyeckoe 3aHsaTue: Metoabl onpeaeneHnsa nopsaka
XUMMYECKON peakLnm

Tema 11. Katanus. Onpeaenexne katanusa. O6wme
npuHUMnbI Katanuaa. Ponb katanusa B Xumuun. OCHOBHbIe
NPOMBILLTIEHHBIE KaTanuTUyeckne npouecchl. [OMOreHHbIN
kaTtanuns. KnCnoTHO-oCHOBHOW KaTanua, knaccudukaums
peakumin. KnHeTuka n MmexaHnsm peakumim cneumdunyeckoro
KMCNOTHOro KaTanuaa. ['eTeporeHHbIN KaTanms.
OnpepneneHne CKOPOCTU reTEPOreHHOM KaTanMTU4eCKon
peakumm. AKTUBHOCTb U CENEKTUBHOCTb KaTanv3aTopoB.
depMeHTaTUBHLIN KaTanm3. MexaHu3mbl hepMEHTaTUBHOIO
KaTanuaa.

Tema 12. SnekTponpoBOAHOCTbL PACTBOPOB 3MEKTPOSIUTOB.
Teopus AppeHnyca. YaenbHasa u aKkBMBarneHTHasi
3MEKTPONPOBOAHOCTb SNEKTPONUTOB. JNEKTPOXMMUYECKOE
paBHOBECMKE U INEKTPOXUMMYECKMIA NOTeHUMan. [JBonHOM
3NEKTPUYECKUIA CITON Ha rpaHuLle pasgena ¢gas. Popmyna
HepHcta. 31C 1 anekTpoaHblie noTeHumanbl. dnekrpoabl 1-
ro n 2-ro poga; MexaHuambl MmacconepeHoca: anddyaus,
MUrpauns N KOHBEKUMSA. DNeMeHTapHble (POTOXUMUYECKME
peakumu.

MpakTnyeckoe 3aHsATME: DNEKTPONPOBOAHOCTL PACTBOPOB
3NEKTPOSINTOB.

Wtoro B cemectpe (Ha kypce ansa 3A0)

KoHcynbTauumn n npomexyTovHas atrectaums (Qk3ameH)

32 16 96

Bcero KoHTakTHas pa6oTta u CP no aucuunnuHe

48 132

4. ®OHA OLEHOYHbIX CPEACTB AN NPOBEAEHUSA MPOMEXYTOYHOMN ATTECTALIUMN

4.1.2 Cuctema u KpuTepum oueHUBaHUSA

KpuTepun oueHvBaHus

kana oueHnBaHWs
YcTHoe cobeceoBaHme

MucbmeHHasn paboTa

5 (oTnn4yHO)

OOyuatoLmiics nokasbiBaeT BCECTOPOHHEE U
rnybokoe 3HaHWE KONNOUAHO-XMMUYECKNX
3aKOHOB, CBODOHO OPUEHTUPYETCS B OCHOBHbIX
MOHATMSAX, TEPMUHAX N ONpPedENneHNsix npu
OTBETE; YCBOMIT OCHOBHYHO U 3HAKOM C
OOMNOMHUTENBHOW NUTEPATYPON; MOXET
00BACHUTL B3aMMOCBSA3b OCHOBHbLIX 3aKOHOB
KONMMOUOHON XUMWUK N UX 3HAYEHWNE OIS
nocneaytowen npodeccnoHanbHom
OeATenbHOCTU; MPOSIBNSIET TBOPYECKME
CNOCOBHOCTU U LUMPOKYHO 3PYAMLMIO B
ncnonb3oBaHuM yyebHoro matepuana.
Kputnyeckoe 1 pasHOCTOPOHHEE pacCMOTpeEHME
BOMPOCOB, CBUAETENbLCTBYOLLEE O
3HaAYMTENbHOM CaMOCTOATENbHOM paboTe ¢
NCTOYHMKaMK. KayecTBO NCMONMHEHMS BCeX
3N1EMEHTOB 3a[jaHusi NMOMTHOCTBLIO COOTBETCTBYET
BCEM TpeboBaHUSAM




OO6y4atomiica nokasbiBaeT 4OCTATOYHbIN
YPOBEHb 3HAHWIA OCHOBHbIX KOINTONOHO-
XUMNYECKNX 3aKOHOB, OPUEHTUPYETCH B
OCHOBHbIX MOHATUSIX 1 ONpeaeneHnsaX; yCBOWs
OCHOBHYIO NUTepaTypy; AonyckaeT
He3HaunTenbHbIe NOrPELUHOCTU NpU OTBETaxX Ha
BOMPOCHI 3K3aMeHaLMOHHOro buneTa u
JONOoMHUTENbHbIE BONPOCHI NpenogasaTens.
PaboTa BbINonHeHa B COOTBETCTBUN C
3agaHnem. VimetoTcs oTaenbHble
HecyLeCTBEHHbIE OLUNBKM UM OTCTYNIEHNS OT
npasun ocpopmrieHns paboThi.

4 (xopoLwuo)

3 (yooBneTBoOpUTENbLHO)

O6yyatowmiica nokasbiBaeT 3HaHUSA y4ebHOro
mMaTepuana B MUHUMarnbHOM 06beMe; MOXeT
copMynMpoBaTb KOMMOUAHO-XUMNYECKME
3aKOHbI, MOHATUS U ONpeaerneHns, HO Npu 3TOM,
Jonyckas 6onbLIoe KONMYecTBo
HenpUHUMNMarnbHbIX OLIMBOK; 3HAaKOM C
OCHOBHOW NnUTepaTypon; AonyckaeT
CyLLeCTBEHHble OLUMOKM B OTBETE Ha 9K3aMeHe,
HO MOXET YCTpPaHWUTb UX NOA PYKOBOACTBOM
npenogasarens.

3agaHue BbIMONHEHO NOMHOCTbIO, HO C
MHOMOYMCEHHBIMUN CYLLECTBEHHBIMW OLLIMBOKaMM.
Mpu aTOM HapyLueHbl NpaBunia ohopMIIEHNS
WNn CPOKW NpeacTaBreHns paboThbl.

O6yyatoLimincs He UMEeEeT JOCTAaTOMHOMO YPOBHS
3HaHWS OUCLMNIUHBI; HE MOXET
chopMynmnpoBaTh OCHOBHbIE KOJNOWOHO-
XUMUYECKME 3aKOHBI; MIOX0 OPUEHTUPYETCS B
OCHOBHBbIX MOHATUAX U ONpeeNieHUsIX; Nioxo
3HaKOM C OCHOBHOW NUTEPATYPOIA; AomnyckaeT
npv OTBETE Ha 3K3aMeHe CyLLECTBEHHbIE
OLUMGKM M HEe MOXKET YCTPaHUTb UX Jaxe nog
PYKOBOACTBOM npernogasatens. MonbiTka

2 (Heyﬂ,OBJ’IeTBOpMTeJ’IbHO) CnncbiBaHuA, NCMoOJ1b30BaHUA Hepa3peLleHHbIX

TEXHWYECKNX YCTPOWCTB MUK Nonb3oBaHne
noACKasKoW Apyroro Yesosexa.

OTcyTCTBME OOHOTO UM HECKOSbKMX
0bs3aTenbHbIX 3NIEMEHTOB 3aaaHns, Nnbo
MHOroumcreHHble rpybbie owmnbkm B paboTe,
nnbo rpyboe HapyLleHne npaBu oopMIeHNs
W CPOKOB NpeacTaBneHus padoTol.
MpeacraeneHune Yyxon paboTbl, nnarnat, nMbo
oTKa3 OT npeacTaBneHust paboThbl.

4.2 TunoBble KOHTPOJbHbIE 3a4aHUA UITN UHble MaTepunarnbl, HeO6XoANMbIe ANA OLEeHKN 3HAaHUW, YMEHUHN,
HaBbIKOB U (UNX) onbiTa AeATEeNbHOCTU
4.2.1 NepeyeHb KOHTPOJIbHbIX BONPOCOB

Ne n/n | ®dopmMynMpoBKM BONPOCOB
Cemectp 6

1 TepmoguHamuka. TepmognHammyeckas cuctema. Buabl TepmognHaMmyecknx cuctem.

2 ["a3oBble 3aKoHbl. iaeanbHbI ra3. PeanbHble rasbl.

3 Xumnyeckuin noteHuman. CtaHgapTHbIN XMMUYeckuid noteHuman. Cnocobbl BblYUCIIEHUS U3BMEHEHWUIA
XUMWYECKOro noTeHumnana. XMMnyeckuin notTeHuman naeanbHoro n HemgeanbHOro rasos.

4 TennoTa u paboTbl pasnu4Horo poaa. PaboTta paclumpeHns ons pasnuyHbIX NpoueccoB. MepBbii 3aKOH
TepMOAMHaMUKN. BHYTpeHHAs aHeprus. SHTanbnus.

5 3akoH ecca u ero cneactemsa. CTaHgapTHbIE COCTOSHUSI U CTaHA4APTHbLIE TENOTbl XMMUYECKUX peaKkLmiA.
TennoTbl cropaHns n obpasoBaHus.

6 3aBMCMMOCTL TeNnoBoro acdekTa peakumm oT TemnepaTypbl.

7 dopmyna Kupxroddga. 3aBMCUMOCTb TEMITOEMKOCTU OT TEMMNEPATYPbI U pacyeThbl TENJOBbIX 3¢hdeKToB
peakuun.

8 Tabnuubl cTaHAAPTHBIX TEPMOAMHAMUYECKMX BEMUYMH U UX UCNOSb30BaHME B TEPMOAMHAMUYECKUX pacyeTax.

9 KanopumeTtpus. Bugbl kKanoprMmeTpos.




BTOpOIZ 3akKOH TepMOANHAMUKN U ero pasrinyHble CbOpMyJ'IMpOBKI/I. CaMOﬂpOI/l3BOJ'IbeIe n

10 Hecamonpou3BOsibHbIE NpoLecchl. NoTpebHOCTb B KPUTEPUM CaMOMNPOU3BOSIBHOCTY.

1 BTopoW 3akoH TepMOoaVHAMUKN 1 ero pasnnyHble opmynmpoBkM. Camonpon3BonbHbIe 1
HecamMonpon3BoSbHble Npouecchl. [10TpeBHOCTbL B KpUTEPUM CaMOMNPOU3BOSIbHOCTH.

12 TpeTtun 3akoH TePMOANHAMMKM. Moctynat HepHcTa. MNMoctynart NnaHka. PacyeTbl abCoONOTHON SHTpONUK
XUMUYECKNX COEOVHEHWIA.

13 ¢yHnameHT%anoe ypaBHeHue mb6ca. BHYTpeHHsIA aHeprusi kak ogHopoaHast PYHKUMS o6bema, 3HTpoNun mn
yucna monen. YpaBHeHue M'mbbca-diorema.

14 MpoeanbHble pacTBOpPLI B Pa3fMyHbIX arperatHbiX COCTOSHNSX. [laBrneHne HacbIWeHHOro napa »Xuakux
pacTBopoB. 3akoH Payns v 3akoH 'eHpw.

15 NpeanbHble n HenpaeanbHble pacTBopbl. MeToa akTuBHOCTEN. KOadhrUMEHTBI aKTUBHOCTU U MX onpeaenieHme
no napumasnbHbIM AABNEHUSIM KOMMOHEHT.

16 TepmoguHammnyeckuin BoiBog 3akoHoB ['mbb6ca-KoHoBanosa. PasgeneHne BewwecTB NyTeM NEPEroHKM.

Pektndpmkaums. HemageanbHblie pacTBopbl. A3eoTpon.

KoHcTaHTa paBHOBecHs. Pa3annyHble BUAbl KOHCTAHT PaBHOBECKS U CBA3b MeXAy HUMU. XMMUYeckue
17 paBHOBeCUsI B pacTBOpax. 3aBUCUMOCTb KOHCTaHT paBHOBECUS OT TeMnepaTypbl U AaBrieHns. YpaBHeHue
n3obapbl peakumm.

MeToabl onpeaeneHns nopsgka XuMn4eckon peakummn. 3akoH pasbasneHma OcTteanbga. CnoxHbole
18 Xummnyeckme peakummn. Metog ctauMoHapHbIX KOHUeHTpauun bogeHwTteiHa. CTaTUCTUYECKMn pacyeT
KOHCTaHTbl CKOPOCTMU.

KaTtanus. Onpep,eneHVle katanusa. Obwue NPUHUMMNbI KaTanumsa. Ponb kaTanunsa B xummmn. OCHOBHbIE
NPOMbILUNIEHHbIE KaTannTtn4yeckmne npouecchl. "loMOreHHbI kaTanus. KNCrnoTHO-OCHOBHON KaTanus,
KJ'IaCCVICbVIKaLWIﬂ peaKLl,VIVI. KuHeTuka n mexaHnsm peaKLWIVI CI'IeLI,VICbVI‘-IeCKOI'O KMCINOTHOro Katanuaa.
FeTeporeHHbM KaTanumas. Onpe,ueneHVle CKOpOCTH reTeporeHHon KaTanMTu4eckomn peakunn.
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TepmoauHamMumKa ranbBaHU4ECKUX 3NIEMEHTOB: NMPUMEHEHUE ypaBHeHUst nbbca-Mensmronbua ans
20 ANEKTPOXMMUNYECKMX Lenen. VIOHHbI OBOVHOW 3reKTpUYeckuin cnow. MNMonapnayemsiii 1 HENONSIPU3YEMBbIN
aneKkTpoabl

4.2.2 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHus (3agayu, KeMUChl)

1. KnanaH unnuHgpa cogepxasiiero 10 n rasa npu gasneHun 25 atm u temnepatype 25 °C oTKpbIT B
aTmoccdpepy, AaBneHve B KoTopor 760 MM pT cT, a Temnepatypa 25 °C. Cuntas aToT NpoLecc N3oTepMU4ECcKnM,
onpepenute paboTy nNpouecca pacluMpeHus rasa;

2. Bblumcnute Temnepatypy obpatumoro agnabatmyeckoro pacwmpenusa 100 r aproHa ot 10 go 50 n,
HadanbHasi Temnepartypa 25 °C;

3. CtaHgapTHas aHTanbnus cropaHus TBepgoro HadpranuHa pasHa 1231,6 kkan/monb. MNpoaykTel cropaHus:
yrnekucnbln ra3 u xuakas Boga. Hantu ctaHgapTHyo aHTanbnuio obpasoBaHusa HadTanmHa npu 25 °C.

4.3 MeTogmnyeckue matepuanbl, onpegensilowme npoueaypbl oleHUBaHUA 3HAHUNA, YMEHUN, BrlageHuin (HaBbIKOB
1 (MNK) NpPaKTU4YEeCKOro onbiTa J4eATeNIbHOCTH)

4.3.1 YcnoBus gonycka obyyatrowerocsi K npoMexyTo4Hon atTectauum u nopsaok NnMKBuaaLmMm akageMmyeckomn
3a40MKEeHHOCTHU

lMpoBeaeHve NPOMEXYTOYHOM aTTecTaumMmn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHLIM aktom CI6IYMTA
«[lMonoxeHne 0 NpoBeAeHNM TEKYLLEro KOHTPOMS yCNeBaeMOCTU 1 NPOMEXYTOYHOW aTTecTauumn oby4datoLLmxcsa»

4.3.2 ®opma npoBeAeHUA NPOMEXYTOHYHOWN aTTecTaumm nNo ANCUUNIInHe

YcTHas NMncbmeHHas + KomMnbloTepHOE TeCTUpOBaHue NHas

4.3.3 OcobeHHOCTH NpoBeAEHNA NPOMEXYTOYHON aTTecTauum No AUCUUNIINHe

1. Miay4yeHre OMCUMNNMHBLI 3aKaHYMBaETCS caadei KaHanaaTCKoro ak3ameHa.

2. AcnvpaHT nepej caadeit aksamMeHa npefocTaBnsieT pedepaT No BbIGpaHHOW UM TeMe UCCrefoBaHus.

3. Mpoueaypa caoayn KaHOMOATCKOrO aK3aMeHa perynmpyeTcs TpeGoBaHUSMU Mo KaHAWMOATCKOMY 9K3aMeHy.

JK3aMeH NPoBOAUTCS NMUCbMEHHO (Ha MOAroTOBKY MMCbMEHHOro oTBeTa oTBoAuTCs 90 MUHYT), 3K3ameH
NpUHUMaeT KOMUCCKS, MO pesynbTaTam opopPMIISETCS NPOTOKON CAaYM KaHOMAATCKOro 3K3ameHa.

» BO3MOXHOCTb NMOMb30BaTbCA CMPaBOYHLIMM TAGNULAMM, KanbKyNAaTOPOM

5. YYHEBHO-METOOAMYECKOE N UH®OPMALMOHHOE OBECNEYEHWE OUCLUUMNINUHDI
5.1 YyebHasa nutepartypa

ABTOp 3arnasue | M3gaTtenbcTBo | oo nspaHua | Ccbinka
6.1.1 OcHoBHas y4yebHas nutepartypa
benoycoea, H. B., dunsmyeckas xmmus K . Cu6 _ http://www.iprbooksh
Bacunbesa, M. H., pacHospCk: LUONUpCKM 2019 op.ru/100142.htmi
CunmoHoBa, H. C., enepanbHbIi
LUnmaHckui, A. O. yHnsepcuTeT




W6parnmosa P. U., dusmyeckas xmmus. http://publish.sutd.ru/
MeraHosa H. B., KuHeTtuka n katanus. ) tp_ext_inf_publish.ph
XonoxoHosa J1. U, KuHeTnyeckne Cankr-TleTepbypr: 2021 p?id=202168
Hosocenos H. I. nccrnegoBaHNa XMMUYECKUX cnerynTa
npoLeccos
NanatmH H. A., dunsmyeckas xmmus Cankr-Metenbvor: http://publish.sutd.ru/
Hosocenos H. IM. CI'I6FYI'IPI'ﬂyp ) 2024 tp_ext_inf_publish.ph
p?id=2024138
6.1.2 [lononHuTenbHaa y4yebHas nutepaTypa
BepesoBuyk, A. B. dunsmyeckas xmmus . http://www.iprbooksh
CapartoB: HayyHasi kHura 2019 op.ru/81087.htm
AHgpees, J1. A., dusmyeckasa xumus http://www.iprbooksh
BokwTenH, b. C., op.ru/56609.html
Hosukosa, E. A, Mockea: MagaTenbckuii 2016
Poauh, A. O., Jom MANCuC
PyaoHeBa, E. B.,
AcTtaxos, M. B.
CenuaHoBa, H. M., dusnyeckas xmumms Kasanb: KasaHckuii http://www.iprbooksh
MaBnuueHko, J1. A., HaLMOHanbHbIN op.ru/79588.htmi
Bynugoposa, I'. B., “ccnenoBaTenbCKuiA 2016
MpockypuHa, B. E., TEXHOMOrNYeckui
raJ'IFlMeT,D.VIHOB, lO.T. yHuBepcuTeT
TwumakoBa, E. B. dunsmyeckas xmmus. Hosocubupck: http://www.iprbooksh
Xummyeckas Hosocubupckuin op.ru/91577.htmi
TepMoAnHamMuka rocygapCTBEHHbIN 2016
TEXHUYECKNI
yHUBEpcUTET

5.2 Nepe4yeHb NnpocdeccruoHanbHbIX 6a3 AaHHbIX U MH(OPMaLMOHHO-CNPaBOYHbIX CUCTEM

1. MHdopmauuoHHas cuctema «EguHoe okHo goctyna k obpasoBaTteribHbIM pecypcam» [SneKTPOHHbIN
pecypc]. URL:http://window.edu.ru/.

2. OnekTpoHHo-6MbnuoTeyHas cuctema IPRbooks: http://www.iprbookshop.ru

3. OnekTpoHHasa Gubnuoteka y4ebHbix nagaHun CroerynTaO: http:/publish.sutd.ru

4. EQuHBbIN nopTan MHTEPHET TECTUPOBaHUS B cdhepe 06pa3oBaHus [ONEKTPOHHbI pecypc].
URL:http://www.i-exam.ru/.

5.3 Nepe4veHb NULEH3MOHHOro N CBO60AHO pacnpPoOCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

5.4 OnncaHmne maTepuanbHO-TeXHU4YeCKoOWN 6a3bl, Heo6XxoAUMOM AN OocyLecTBNeHusa obpa3oBaTesibHOro
npouecca no gucumnsivHe

CneumanuaupoBaHHas U3nKo-xumMmmuyeckas nabopatopusi, KoTopasi ocHalleHa: nabopaTopHbIMU CTONaMM,
nabopaTopHol NOCyAon, aHaNUTUYECKUMUN N TEXHUYECKUMIN BECaMU, CYLLMIMbHBIM LIKAdoM, BbITS>KHBIMW LUKadhamu,
ONCTUNNATOPOM, BoasHOM BaHew, pecdbpakTomeTpamu, nonspumMmeTpamMm, KanopumeTpamm, KOHOYKTOMeTpamu,
noteHumomeTpamm, pH-meTpom, MOHOMETPOM, NabopaToOpPHbLIM KOMMMEKCOM « XMMMUSAY», yCTAHOBKOW AN
NoTeLMOMETPUYECKOTO TUTPOBAHMS, YCTAHOBKOWM AN KOHOYKTOMETPUYECKOrO TUTPOBAHNS, YCTAHOBKOW Anst
KPMOMETPUYECKMX U3MEPEHNI, YCTAHOBKOW ANSA U3YYeHNs1 paBHOBECUS «KUAKOCTb-Nap», YCTAHOBKOW ANsl M3y4YeHus
O[C ranbBaHU4YECKNX SNEMEHTOB.

B naGopatopuun nmeeTtcs aocka, nepcoHarnbHble KOMNbIOTEPLI U MyNbTUMEAMWIAHbIA 3KpaH AN BbINONHEHUS
WMHTEPaKTUBHbIX paboT 1 NpocMoTpa BUaeoMaTepuanos.

Ayautopus OcHalueHue

MynbTuMeauitHoe o6opyaoBaHme, KOMMbIOTEPHas TeXHUKA C BO3MOXXHOCTBHO MOAKIHOYEHUS K
KoMmnbloTepHbilii knacc | ceTn «/HTepHeT» 1 obecneyeHnemM AOCTyNa B AMEKTPOHHYIO MHAOPMaLIMOHHO-
obpasoBaTenbHyto cpeay

CneumnanuavpoBaHHas mebenb, Aocka
YueGHast ayamtopust

My]'leVIMeD,VIVIHOe O6Opy£J,OBaHl/IeY KOMMbOTEPHaA TEXHMKA C BOSMOXXHOCTbLIO NOOKITHOHYEHUA K
KOMI‘IbIOTeprlﬁ Knacc |cetu ((MHTepHeT» n obecneyeHvem AO0CTyna B 3JIEKTPOHHYIO VIHd)OpMaLI,VIOHHO-
06paaoBaTeanylo cpeny
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