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1 HEJb U 3AJIAUM OCBOEHU ST AUCHMILINHBI

Henb ocBoeHUsT AUCHUILTUHBL (popMupoBaHue 0a3bl TECOPETUUESCKUX 3HAHUN B OOJIACTH YUEHUS O
HATPABJIEHHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHUSI X IMHYECKUX MPOLIECCOB U (Pa30BBIX MPEeBpAIeHUN.
3agaum OCBOEHUS JUCLIMILIUHDI:
- U3y4YEHHUE TEOPETHUECKUX OCHOB (PU3HMIECKON XUMUH,
- U3YYEeHHE HKCIIePUMEHTAIIbHBIX M TEOPETUISCKIX METOJIOB MCCIeNOBaHusI, 0a3upysiCh Ha KOTO-
PBIX CTAHOBUTCS BO3MOKHBIM JaTh KOJMYECTBEHHOE OIMUCAHUE MPOLIECCOB, COMPOBOXKAAKOIINUXCI U3ME-
HEeHUEM (PU3NIECKOrO COCTOSHUSI U XUMUYECKOTO COCTaBa B CHCTEMaX PA3JIMYHOHN CIIOKHOCTH
- (popMupoBaHUE HABBIKOB MPOBENEHUS YKCIEPUMEHTATBHONW pabOThI, CaMOCTOSITEIBHON MO3HA-
BaTEJIbHON NEATENbHOCTH [JIsl YCIEIIHOrO MCIOJb30BaHUA B NaJIbHEHIIEH NPOU3BOACTBEHHON NEATENb-

HOCTH.

2 IIEPEYEHD IVITAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110

JUCHUILJINHE

[Ipouecc n3ydeHus TUCITUTUIMHBI HAMIPABJIEH HA (OPMUPOBAHUE CIEAYIOIUX KOMIIETCHLIUN U UH-
auKaTopoB ux goctwkerus B coorserctsuu ¢ OC HUAY MUOU u OOII BO no cnenuanbHOCTH.

Ob6menpodeccHoHATbHbIE KOMIIETEHIHH H HHAHUKATOPBI HX JOCTHKEHHUSI:

Kox u nvaumenosanue OITK

Kox u nanmenosanue unaukaropa gocrmkeausOIK

OI1K-1 CrocobeH ucmoib30BaTh Ma-
TCMATUICCKUC, CCTCCTBCHHOHAYYHBIC
U MHKCHCPHBIC 3HAHUA AJId PCIICHUA
3a1a4 ¢BOCH mpodeccHoHanbHON e
ATCIBHOCTHU

3-OI1K-1 3Hate: MareMaTHYCCKHUH anmapart, PU3NICCKAE U XUMHUYCCKHC
3aKOHBl HCOOXOTUMBIC [T PELICHUS MPOECCHOHANBHBIX 33024 B 00ma-
CTH XHUMHH U TEXHOJOTHH SJCPHOTO TOILTUBHOTO IMKIA, OCHOBHBIC TEOpE-
THYECKUE TOJIOKEHHS CMEKHBIX €CTCCTBCHHOHAYYHBIX JUCLMILTHH.
V-OIIK-1 YMets: onpeaeiste HEOOXOAUMOCTD MPUBJICUCHUS JOMOTHH-
TETBHBIX 3HAHUH M3 CHICLUATBHBIX PA3JEeIOB MATCMATHIECKUX U €CTE-
CTBCHHOHAYYHBIX AUCLHUILTHH A PSIICHHS MPo(ecCHOHATBHBIX 3a1a4,
MPUMEHATh TOTYUCHHBIC TEOPETUUCCKUE 3HAHHUS U MATEMATHICCKUH arl-
MapaT A1 CAMOCTOSTEIBHOIO OCBOCHHS CIICLIHATBHBIX Pa3acioB MaTeMa-
THKHU U €CTCCTBCHHOHAYYHBIX AUCLHUILTHH, HCOOXOANMBIX B PpodeccHo-
HAJTBHOW ACATCIBHOCTH, IPHUMCHATD 3HAHHS MAaTEMATHKH U €CTCCTBCHHO-
HAVYHBIX AUCLMITIMH AT aHATN3a U 00pabOTKH Pe3yIbTaTOB XUMHUUCCKUX
SKCIICPUMEHTOB.

B-OIIK-1 Brnagers: HaBbIKaMH HCIIONB30BAHUS TCOPETUUICCKUX OCHOB Oa-
30BBIX PA3ACIOB MATEMATHKH H €CTCCTBCHHOHAYYHBIX JUCLIUIUIAH MPH
PCIICHHUH 33429 B 00NACTH XHMHUH U TEXHOJIOTHH SACPHOTO TOILTHBHOTO
LUK

OI1K-5 CriocobeH MoHNMaTh
MPUHIHUIB pa0OTHl COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJOTUIN U
HCTIOJIB30BATh MX ISl PELICHMSI
3a1a4 npodecCHOHATBHON es-
TEJBHOCTU

3-OI1K-5 3HaTh: OCHOBHBIE MPUHLUIIBI paOOTHI HHPOPMALIMOHHBIX
0a3 maHHBIX U MPOrPAMMHBIX ITPOAYKTOB ISl MOUCKA JIUTEPATYPHBIX
U TEXHHUYECKUX JIaHHBIX C MPUMEHEHHEM COBPEMEHHBIX HH(OpMa-
LIUOHHBIX TEXHOJIOTUH (IIONCKOBBIX CUCTEM, CIIEIIHATU3UPOBAHHBIX
O6ubnmorek u 6a3 JaHHBIX),

Y-OIIK-5 YMers: paboTarh C 3JIEKTPOHHBIMU U HHTEPHET-
Bepcusimu 6a3 manabix OUIIC, PUHIL], Scopus; Web of Science,
APYTUX HAYYHBIX U TEXHUYECKUX MH(POPMALIMOHHBIX CHCTEM
B-OIIK-5 Branets: HaBbIKamMu cOopa HHPOpMALINH U aHATHU3A
HAYYHO-TEXHHYECKOH W TMATEHTHOH JUTEpaTyphl B MHPOPMALIMOH-
HOH cpene




B pesynbpraTe n3ydeHuss AUCUUIUIMHBI CTYIEHT CIELIMAINTETA AOJIKEH:

3HaTh!

— OCHOBHBIE 3aKOHBI (PH3UUECKON XMMUHU B HX MaTEMAaTUYECKOH, rpadu4ecKkoil 1 CIOBeCHOH (op-
MYJIMPOBKAX, KAKUMH TEOPETUUECKUMU U SKCIIEPUMEHTAIbHBIMI METOAAMU 3TH 3aKOHBI 1Oy YEHBI,

— OCHOBBI XMIMUYECKOH TEPMOAMHAMUKHN M KUHETHKH, TEOPHH (a30BBIX PABHOBECHH U MOJIEKY-
JISIPHOU CIIEKTPOCKOINY,

— OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHYECKUX U (PU3UKO-XMMHUYECKHUX MPOLIECCOB B CH-
CTeMax pa3JIM4YHON KOMIIOHEHTHOCTH,

— MPHUPOAY XMMHUYECKHX B3aMMOACHCTBUI U PEAKLIMOHHOHN CTOCOOHOCTH COSTMHEHHH.

Ymers:

— MPOBOIUTH HKCIIEPUMEHTHI 110 M3YYEHUIO (PU3NKO-XUMHUECKUX CBOMCTB WHAUBUAYAIbHBIX BE-
L1€CTB, MHOTOKOMITOHEHTHBIX CUCTEM,

— H3MEpSIThH TeTUIOBbIE 3P PEKThl XUMHUIECKUX U (PU3UKO-XUMHUYECKUX MTPOLIECCOB, MOJIEKYJISIPHBIE
KOHCTAHTBI 110 3JIEKTPUIECKUM U ONTHYECKIM CBOICTBAM BEIECTB, KHHETHUYECKUE MapaMeTphl (TIOPSIOK
peakuuy, KOHCTAHTY CKOPOCTH PEaKLMH, BPeMs NOTyPEBPALICHHsT) XUMHUYECKUX rporeccos, I/IC rane-

BAHMUYECKUX 3JIEMEHTOB, pH pacTBOPOB, 3JEKTPUUECKYIO MPOBOAUMOCTb PACTBOPOB 3JIEKTPOJIUTOB,

— MPOBOIUTH PACUETHl TEPMOAMHAMUYECKUX XaPAKTEPUCTHK BELIECTB METOJAMH KJIACCHIECKOH
TEPMOIMHAMHKH, KOHCTAHT PABHOBECHS U PABHOBECHOTO COCTaBa XMMHYECKUX PEAKLUH, XapaKTePUCTHK
(a3oBBIX paBHOBECHH (BKIFOUAst IOCTPOSHHUE M aHAIN3 (Da30BBIX THATPAMM),

— aHAJM3HUPOBATH MPOLIECCHI, MPOUCXOIALINE MPU (Pa30BBIX MPEBPAILEHHUIX B CHCTEMAX C pa3jiny-

HBIM YHCJIOM KOMIIOHCHTOB,

— AHAJIU3HUPOBATb MEXAHU3M MPOTCKAHHUA XUMUYICCKHUX peaKLIPIfI.

Bnaners:

— HaBbIKaMU NPHUMEHEHUA OCHOBHBIX SKCIIEPHUMEHTAJIBHBIX METOA0OB UCCIICIOBAHNUA (I)I/ISI/IKO-
XUMHUYECKUX CBOMCTB BCIICCTB ,

— HaBbIKaMH NIPHUMEHCHUSA TCOPETUICCKUX 3aKOHOB (I)HSHHGCKOP'I XUMHH K PCIICHUIO TPAKTUYCCKUX BO-
mpoCcoB XHUMHYECKOMN TEXHOJIOTHH.

3 BOCOUTATEJBHBINA NOTEHIMAJ AUCIHUILIAHBI

Hampasnenusa/nenn Bocnura-
HUS

3aaauu BocmuTaHus (KOx)

BocnurarenpHbIH TOTCHIMAT JUCIAILIAH

[IpodeccronanpHOE U TPY-
ZIOBO€ BOCIIMTAHUE

- popmupoBanue rIyOoKOro
MOHUMAaHUs1 COLIMAJIBHOMN pO-
JU TIPpOeCCHH, MO3UTUBHOM
U aKTUBHOU YCTaHOBKH Ha
LIEHHOCTH U30PaHHOM Crielu-
aJIbHOCTH, OTBETCTBEHHOTO
OTHOILIEeHMUS K npodeccro-
HAJIbHOM IEATENIbHOCTH, TPY-
ay (B14)

1.Mcnonb3oBanue BOCIIUTATENBHOTO
NOTeHLMAIA TUCLUILIHH €CTECTBEHHO-
HAY4YHOTO 1 00menpodheCCHOHATBHOTO
MOZYJIEeH UIA:

- (hopMHUPOBaHHSI TO3UTHBHOTO OTHO-
meHus K npodeccun nHxeHepa (KoH-
CTPYKTOpPA, TEXHOJIOra), MIOHUMAHUS €€
COLIMAJIbHOM 3HAYUMOCTH U POJIH B 00-
IECTBE, CTPEMJICHHS CJIEI0OBATh HOP-
MaMm npo¢eCCHOHATBHON 3TUKHU TO-
CPEACTBOM KOHTEKCTHOTO OOy4eHus,
peLIeHus TPAKTUKO-OPHEHTHPOBAHHBIX
CUTYaLMOHHBIX 33/1a4;

- (hopMHPOBaHHS YCTOHYHUBOIO HHTEPE-
ca K po¢heCCUOHATIbHOM AesITeNIbHO-
CTH, CITIOCOOHOCTU KPUTHUYECKH, CAMO-
CTOSITEJIBHO MBICITUTD, IOHUMATD 3Ha-
YUMOCTb MPOPECCHHU MTOCPEACTBOM
OCO3HAHHOT'O BHIOOpA TEMATHKH MTPOEK-




TOB, BBITOJHEHUs IPOEKTOB C MOCIIe-
Ayrolned myOaMYHOM npe3eHTanuei pe-
3yJIBTATOB, B TOM YHCJIe OOOCHOBAHHEM
WX COLUAJIBHON U MPAaKTUYECKOM 3Ha-
YUMOCTH,

- (hopMHpPOBaHUS HABBIKOB KOMAaHIHON
paboThI, B TOM YHCIIE peai3aliuu pas-
JUYHBIX TMPOEKTHBIX poJsiel (Junep,
UCTIOJIHUTEJb, AaHAJIUTHK U TIp.) TIO-
CPEICTBOM BBIIIOJIHEHUSI COBMECTHBIX
MIPOEKTOB.

2.Hcnonb3oBaHue BOCITUTATENBHOTO
noTeHuuana qucuuruind «Opranusa-
LU U [JIAHUPOBAHUE IIPOU3BOACTBAY,
«KOHOMMKA OopraHuzauumny», «Taim-
MEHEI)KMEHT B YCJIOBHSIX LIUPPOBOH
SKOHOMUKW» U APYTUX I hopmMupo-
BaHUs HABbIKOB CICTEMHOT'O BUJICHMUSI
POJIH ¥ 3HAYUMOCTH BBIOPAHHOH MPO-
¢deccnn B COLUATBHO-3)KOHOMHYECKUX
OTHOIIEHMSIX 4epe3 KOHTEKCTHOE 00y-

YeHUe

- (hopMHpOBaHUE IICUXOJIO- Hcnonp3oBaHNe BOCIUTATEIBHOTO 110~
TUYeCKON TOTOBHOCTH K TEHLHaJIa TUCIUILIUH olmenpodeccu-
npodecCHOHATBLHOH Nes- OHAJIBHOT'O MOAYJIS AJIS:

TEIBHOCTH IO N30paHHOH - (hopMHUpOBaHUS yCTOHUNBOTO UHTE-
npodeccuu (B15) peca U MOTHBALIMU K TPOECCHOHANb-

HOH JIesITeIbHOCTH, OTPeOHOCTH B 10-
CTHKEHUH Pe3yJIbTaTa, TOHUMAHHUS
(YHKIMOHATBHBIX 00s3aHHOCTEH H 3a-
nad n3dpaHHOH npodeCCHOHATTBHON
NesITEIbHOCTH, YyBCTBa npodeccro-
HaJIbHOIH OTBETCTBEHHOCTHU HYepe3 Bbl-
NOJIHEHHE Y4eOHbIX, B TOM YHCIIE
MPaKTHYECKHUX 3aaHui, TpeOyIoLx
CTPOrOro COONIOIEHHSI IPABHIT TEXHH-
K1 6€30MaCHOCTH U MHCTPYKIHUH 110
pabote ¢ obopyaOBaHHEM B paMKax Jia-
060paToOpHOro NMPaKkTUKyMa.

- (hopMHpOBaHUE KYJIBTYPHI Hcnonp3oBaHue BOCIUTATEIBHOTO T10-
UCCIIEIOBATEIIbCKON U MHXKe- | TEHLUANa MO AUCLUILTHHAM, TIpeNy-
HepHo# nesrenpHOCTH (B16) CMaTPHUBAIOIIUM KYPCOBBIE PA0OTHI
(poexTsl), 1i1st GOpMUPOBAHUS HABBI-
KOB BJIQJACHUS 3BPUCTHUECKUMH METO-
JaMH TTOMCKA U BBIOOPA TEXHUUECKUX
peLIeHnH B YCJIOBUSAX HEONPEIEIEeHHO-
CTHU Yepe3 CIeLuaIbHbIe 3a0aHusl C HC-
NIOJIb30BAHUEM MPOTrPAMMHBIX MTAKETOB.

4 CTPYKTYPA U COAEP) KAHUE JUCIUIIJIMHBI

Hucturuimaa Puznueckass XUMHs OTHOCUTCS K 0a30BOH 4acTH €CTECTBEHHOHAYYHOTO MOMYJIS
yuebHOro mmana mno crneuuanbHocTd 18.05.02 Xumudeckass TEXHOJOTHMsS MAaTe€pHajOB COBPEMEHHOM
SHEPreTUKU.

4.1 O0beM AUCHHUILITHHBI




OO01ast Tpya0eMKocTh (00beM) AUCHUTUTMHBI DU3NYecKast XUMUSI COCTABJISIET 15 3aUeTHBIX eAUHHUIL
(3BET), 540 akaneMU4eCKUX 4aCOB.

Tabnmua 4.1 O6bEM TUCIMIUTNHBI IO BUIAM YI€OHBIX 3aHATHH (6 COOmMeemcmesui ¢ yueOHsimM nianom)

Bcero, Cemectp
3aYETHBIX 3 4 5
Bun yuebHoli paboTsl €IMHHUII
(axan.
YACOR)
KonTaxkTHas padoTa ¢ npenoaasartejem 15(540) | 5(180) | 5(180) | 5(180)
B TOM YHCJIE:
— ayAUTOpHAsI 1O BUAAM YUeOHBIX 3aHATUH
— JEKIUA 104 34 36 34
— MPAKTUYECKHUE 3aHITUS 52 17 18 17
— 1abopaTopHbie PA0OTHI 52 17 18 17
CamocTosiTesibHas padoTa 00y4YarOmuxcst 269 85 108 76
B TOM YHCJIE:
— U3y4YEeHHUE TEOPETUYECKOrO Kypca 135 39 63 33
— pacueTHO-rpaduuecKre 3a0aHusl, 3a1a41 134 46 45 43
Buja npomexyTouHoii aTTecTanum (3a4eT, IK3aMeH) DK3aMEH | 3a4eT | ox3aMeH
HToro no nucuuninHe 540 180 180 180
Tabmumna 4.2 - Pacnipenenenne y4eOHON HATPy3KH MO pa3eNnaM JUCITUTUTHHbI
Bunbl yueOHOI Harpy3Kku v UX TPYAOEMKOCTb, BKITIOYAst
CaMOCTOSITENIbHYIO padOTy CTYIEHTOB, aKaJ. 4achl
£ ) g ‘E dopmupyemble
g Haumenoranne S 2 2 8 MHIKATODEL
2 pasnena JuCLiy- = g Z S A S £ 2 A p
o, =t T e £ o & © ) OCBOEHUA
Z TLTHHDL b s 3 g S e ‘2 2 KOMIETEHIUHI
= =8| 8= g = >
=) S 2 &
@)
3-0OI1K-1,
VY-OIIK-1
B-OIIK-1
1 | Beenenue 2 - 1 - 3 B-OIK-5
VY-OIIK-5
3-0OI1K-5
3-0OI1K-1,
VY-OIIK-1
Xumuueckas Tep- B-OIIK-1
2 MOJIMHAMUKA 16 8 8 39 71 B-OIIK-5
VY-OIIK-5
3-0OI1K-5
3-0OI1K-1,
VY-OIIK-1
XUMHUYECKOE paB- B-OIIK-1
3 HOBECHE 1o ? 8 46 7 B-OIIK-5
VY-OIIK-5
3-0OI1K-5
3-0OI1K-1,
®a30BbIe paBHO- Y-OlK-1
4 BeCis 18 10 6 54 88 B-OIIK-1
B-OIIK-5
VY-OIIK-5




3-OIIK-5

TepmonnHamuka
pPacTBOPOB He-
3JIEKTPOJIUTOB

18 8 12 54 92

3-OIK-1,
V-OIK-1
B-OITK-1
B-OITK-5
V-OIK-5
3-OIIK-5

XuMuueckas: Ku-
HeTUKa U KaTajiu3

34 17 17 76 144

3-OIK-1,
V-OIK-1
B-OITK-1
B-OITK-5
V-OIK-5
3-OIIK-5

4.2 Coaep:kaHue THCHHUILIHHBI
Tabmmua 4.3 - JISKHHOHHBIH Kype

Tema nexuuu

TpynoemkocTs, akan.

qacoB
Ne B TOM 4YHCJIE C
K- Howmep UCIIOJb30BaHHU-
pasgena €M UHTEepakK-
105051 BCErO
THUBHBIX 00pa-
30BaTEbHBIX
TEXHOJIOTHI
1 1 Beenenue 2 1
IMpeamer u coaeprkanue ¢usuueckoll xuMuu. EE OCHOBHBIC
pazzensl. 3HaucHUE QU3MYCCKONH XUMHHU IS TEXHOIOrHH. MeTo-
Jbl PUBHYCCKON XUMUHU: TCPMOAHMHAMHYCCKHH, CTATUCTUYCCKUN U
KBAaHTOBO-MCXAHUYCCKUH, Duaocopckue OCHOBBI (HHU3UICCKON
XUMUH. Ponmb pOCCHICKHX VUCHBIX B Pa3sBHTHH (H3UUCCKOU XH-
MU,
2-9 2 XuMudeckast TCPMOJUHAMHKA 16 5

[lepBoe Hauano TEPMOAWHAMHUKH U €IO NPUMCHCHHEC K XHMHYCH
ckuM mponeccaM. OCHOBHBIC TOHATHSA: TCPMOAMHAMHYCCKAS CH-
cTeMa (HM30UPOBAHHAN, OTKPHITAS, 3aKPbITast); BHYTPCHHSS 3HEP-
T'Hs, TSIUIOTA B paboTa, GYHKIMN COCTOSHUS U (PYHKLUH MPoLecca
IlepBoe Hauano TepmomuuHamuku. PaGora pacimupeHus (CKaTHS
WACAIBHOTO Ta3a B H30TCPMHUYCCKOM, H300apHOM u H300apHOA
H30TCPMHUYECKOM Tponeccax. Temmora mpoueccoB MPH MOCTOSH-
HOM O0BEME H NP TMOCTOSHHOM JABICHHH. OJHTATBIHUA. 3aKOH
I'ecca. Temnosrie 3¢ ekt TEMIOTH 00pa30BAHUS, CTOPAHUS, ar-
pEraTHeIX NPEBPAILCHHUM, PACTBOPCHUS, pasBeacHus U T.I. Tabmu-
LBl CTAHJAPTHBIX TCIUIOT OOpa3oBaHUS COCAMHCHWH U HOHOB W7
nmpocThiX BemecTB. CrocoOBl BBIMUCICHHUS TCILIOBHIX 3(QeKToB g
HCTONB30BAaHUEM TCIUIOT OOPA30BAHMUS, TEIUIOT CTOPAHUS, TEILIOT
PacTBOPCHHS U SHEPTUil CBs3U. 3aBUCHUMOCTh TEILIOBOTO S(PPEKTy
peakiuu oT Temneparypsl (ypasaenue Kupxroda). TermmoeMKocTh
HUCTHHHAS U CpeAHss. MHTePHOIIHOHHbBIC YPaBHEHHUS TEILIOEMKO-
ctu. Cocrasnenue ypasuenus AH = (7).

Bropoe Hauano TepMOAMHAMHMKH H €r0 NPUMCHEHHE K XHUMHYCH
ckuM npoueccaM. HeobpatuMocTh caMONIPON3BOIBHBIX MPOLIECCOB
TepMoauHaMHUeCKH OOpaTHUMBIC (KBA3UCTATHUCCKHE) MPOLICCCHI
TepMOAMHAMHYCCKOE M XHUMHYECKOE MOHATHE OOPATHMOCTH MPO-
necca. Pabota obparumoro mponecca. IIlpesparueHue TemnoTsl B
padoTy. DHTponus. AHATUTHYICCKOS BRIPAXKCHUE 2-TO HA4Yaj A TEP-
MOJUHAMUKHU A7 0OpaTHMBIX U HeoOparnMerx mpoueccos. M3me-
HCHUE J3HTPONMH B H30JHPOBAHHOM CHUCTEME Kak KpUTEpUN




HANpPaBJICHHU Tpouecca. JHTPOMHI HACATBHOTO rasa Kak (QyHKIS
o0beMa (ZaBneHms) W TeMmreparypel. M3MeHeHHE SHTPONMH Mpy
HArPCBAHUH, PACUIMPCHHM H CMCLICHHHM HACAIBHBIX Ta30B U MPH
dazoBeix mepexogax. Temtosas teopema Hepucra. ITlocrynag
[Tnanka. Pacuer abcomoTHOH sHTponHH. M3MEeHEHHE SHTPOITUH B
XHUMHYICCKOM IpOoLIecee.

TepMoarHAMUYIECKUE MOTCHIMAMBI KaKk Mepa paboTocmocod-
HOCTH CHCTEMbI U KaK KPHUTCPHI HAMpaBICHUS IMpolecca. JHEp-
rug ['enpmromena u sueprus ['nb6ca. CeoboaHas W cBA3aHHAS
sHeprus. Xapakrepucruueckue gyuakimn. 3apucumocta 4 = f(V,
7Y uw G=f (P, T) Ypaucuue l'enpmroasua-ludoca. 3aBucu-
MOCTh 3HEprum [ 'mb0ca CHCTEMBI OT €¢ COCTaBa. XHUMHUCCKUN
MOTCHLHAT HIACATBHOTO U PEalbHOrO ra3oB. Y PaBHCHHS COCTOS-
HHS PeanbHbIX ra3oB. OYrUTHBHOCTE (JICTYYECTh), AKTUBHOCTD U
K03 PHLUHMCHT AKTUBHOCTH PEATBHOTO rasa. MeToabl HAXOXKACHUS
K03 (h(hHUIIHCHTOB AKTHUBHOCTH.

10-17

XuUMHICCKOC PABHOBCCHE
I'myOuna mpespatncnus (xumuueckas nepemeHHast). BeiBoa ypas-
HCHHUS M30TCPMBI XUMHUYCCKON peakiuu. Pacuyer cTaHIapTHOTO XHA
MHYECKOTO CPOACTBA. TePMOAMHAMUYCCKUEC KOHCTAHTHI PABHOBEA
cus K,, Ky Ilpaxtnueckue xoncranTsl pasHoBecus K, K, Ky, K.
3aKoH JACHUCTBYIOIIMX MacC. BBIpaXCHHE KOHCTAHT PABHOBCCHSI
YePE3 MOJBHBIC MOJM U YHUCIO MOJICH. BhiuucacHUE CTCHCHH Ipe-
BpAICHUS HCXOAHBIX PEArCHTOB, COCTaBa PABHOBECHOU CMECH]
PaBHOBECHOTO BBIXO/A MPOAYKTA, CTCIICHH AUCCOLMALINU ITPOAYKTA
peakuuu. Brusuue nasiacHus v J00AaBKU MHEPTHBIX TA30B HA PaB-
HOBECHE. XHUMHUCCKOC PABHOBECUC MPH MOBBIIICHHBIX ABICHUIX
KoncTaHThl paBHOBECHS TETCPOTCHHBIX PCAKIIH.

3aBHCUMOCTh KOHCTAHTHI PABHOBECHSI OT TeMIieparypei. Boi-
BOA YpaBHCHWs u300apsl (M30XOPhI) XHUMHYCCKOH PCAKIIHH.
VpaBHeHHe 1M300aphl KaK KOJHYCCTBCHHOC BBIPAKCHUC MPABUIA
Jle llarenpe. MaTerpupoBanue ypaBHCHHs n300apel 03 yuera u
C VUCTOM TEMIICPATYPHOM 3aBUCHMOCTH TEIOBOrO 3ddekra
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18-26

®Da30BEIC PABHOBCCUS
Tepmoaunamuka obpazosanus Hoeo# (asel. [lonarua «dazar,
«COCTaBJIIOLINE BEINECTBA», «KOMIOHCHTBD)Y «TCPMOJMHAMMYC-
CKHE CTEICHH CBOOOIBI». Y CIIOBHS TEPMOAMHAMHUYECCKOTO PABHO-
Becus Mexay dazamu. [Ipasuno das 'nbdbea.
Maremarudeckoe onucanue u rpadudeckoe nzodpaxenue dazo-
BBIX PaBHOBECHH B OJHOKOMIIOHCHTHBIX cHcTeMax. |lpuHImIe!
HenpepeieHOCTH 1 cootBercTBH H.C. KypHakosa.
BreiBon, amanmms w umHTErpuposanme yvpasHeHmMsa Kraneiipona-
Knayauyca. [lpumenenne mpasuna dasz k pa3dopy Auarpamm co-
CTOSIHHS OJHOKOMIIOHCHTHBIX CHCTEM. JlHarpammbl COCTOSIHHS
BOJEBI, CEPHI U yriepoaa. JuarpaMMel COCTOSIHHS BOJIBI IIPH BBICO-
kux gasneHusx. CtabuabpHbIC U METACTAOUIBHBIC COCTOSHHSL.
Merton ¢uzuko-xumudeckoro aHanuza. Jluarpammsl - coctas-
cBOMCTBO.PaBHOBECHS KPUCTANIBl — JKUAKOCTh B JBYXKOMIIO-
HCHTHBEIX cuctemax .MaeanpHas pacTBOPUMOCTD TBEPIBIX Be-
mecTs B )kuakocTH (ypasaenue Llpenepa). Tepmiraeckuii aHamms,
KpHUBbIC OXIKIACHUA. JlparpaMMel pacTBOPUMOCTH (ILIABKOCTH)
JBYXKOMITOHCHTHBIX cHCTeM. CHCTEMBI C MOTHOH B3aMMHOW HE-
PacTBOPUMOCTBIO B TBEPIAOM H JKUAKOM COCTOSHHSX, C MOTHOH
PacTBOPUMOCTBIO B JKHAKOM M TIOTHOH HEPACTBOPHMOCTBIO B
TBEPAOM COCTOSIHHSIX (C MPOCTOM SBTCKTUKOH), C OTPAHUUCHHOU H
HCOTPaHMYCHHOW PacTBOPUMOCTBIO B TBEpAOM coctosiHuu. Cu-
CTEMBl C XMMHYCCKUMH COCTUHCHUSAMH, IUIABIIIUMUCS KOHTPY-
SHTHO U MHKOHT'PY3HTHO.

®dazoBble pAaBHOBECH: B TPEXKOMIIOHEHTHBIX cHUCTeMax [ pa-

(pUICeCKOe M300PAKCHHUE COCTABA TPEXKOMITOHCHTHBIX CHCTEM B
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Tpeyromeaukax ['u60ca u PozebGoma U B mpsAMOYTOIBHBIX KOOP-
guHaTax. JlmarpaMMel COCTOSHHMSA TPOMHBIX JKHAKUX CHCTEM C
OTpaHMYECHHON B3aMMHOM pacTBOPHUMOCTEIO. [lnarpamMMel mmaBko-
CTH TPEXKOMITOHEHTHBIX cHCTEM. M30TepMBI pacTBOPUMOCTH JBYX
COJICH C ONMHAKOBBIM HOHOM.

27-35

TepMoauHAMHKA PACTBOPOB HEINCKTPOIUTOB
TepMoauHAMHYCCKHE CBOHCTBA PACTBOPOB  HESNCKTPOIUTOB
.O01as xapakTepucTrka pacTBopoB. 3akoH Payms. MneanpHbic u
HeuaecanbHble pacTBopbl. llpeaensHo pasbaBiIcHHBIC, aTepMalb-
HBIC, peryJsIpHbie pacTBophl. [lapupanbHele MONBHBIC BETHIHHBI,
METOABI UX onpeacncHus. Ypapuenus | nooca-Arorema. Xumuue-
CKHH MOTCHIMAT KOMIIOHCHTA B UACATBHOM W HEHICATBHOM pac-
TBOpax. AKTHBHOCTb U KO3 (UIMEHT akTHBHOCTH. BeIOOp craH-
JAPTHOTO COCTOSIHHS JJIs1 PACTBOPUTENS U PACTBOPCHHOTO BEINC-
ctBa. CUMMETpPUYHAS W HCCUMMETPUYHAS CUCTEMBI. Brruncnenue
AKTUBHOCTCH PacTBOPHUTENSI U PACTBOPEHHOrO BELICCTBA MO JAB-
JICHUIO Tapa, TOHIKCHHIO TEMICPATypPhl 3aMEp3aHHs, MOBBIIIC-
HHIO TEMIICPATYpPhl KHIICHHS W W3 OCMOTHYCCKOTO JABJICHHSL.
KonnuratrueHeie cBOHCTBA, HX MPAKTHYCCKOE UCTIOTB30BAHHUE.
PaBHOBecHS KHIOKOCTh — map B ABYXKOMIIOHCHTHBIX CHCTEMaXx.
PacTBopumocTs ra3os B xuakoctax. Ilpuvenenne 3axona I'enpn
K pacTBOpaM razoB B JKHAKOCTAX. BousgHue naBneHus U TeMmepa-
TYpBl HA PAaCTBOPUMOCTb Ia30B B XKHIKOCTAX. BiusHue 31eKkTpo-
JIMTOB Ha PacTBOPUMOCTD T'a30B.

Heorpannuenno pactBopuMsie APYT B APYre *KUIKOCTH. Boruric-
JICHHC AABICHHS M COCTABA Mapa HAA HACATBHBIMH PACTBOPAMH.
Ilepseiit 3akon ['nb6ca-Konosamosa. uarpammer odmee nasie-
HHE — COCTaB, TEMIICPATypa KUIICHHS — COCTaB, COCTAB PAacTBOPA —
COCTaB mapa AN WACANBHBIX pacTBopoB. Ilpasuno peryara. [lepe-
roHka (pextudukanms). Jquarpammel oOiiee JaBICHHE — COCTAB,
TEMIIepaTypa KHIICHUS — COCTaB, COCTAB PacTBOpa — COCTAB Mapa
JUT HEHICATIbHBIX PAacTBOPOB. A3COTPONHEIC pacTBOphl. BTopoii
3akoH ['nub6ca-Konosanosa. [leperonka pacTBOpoB ¢ MUHUIMYMOM
U MaKCHMYMOM TEMITCPATYPbl KHUIICHHUSL.

OrpaHnucHHas B3avMHAs PAacTBOPHUMOCTB KHUIKOCTCH. Brmusaaue
TEMIICPATYpPHl HA PACTBOPUMOCTH. JlaBICHIE HACHIIICHHOTO Hapa
B CHCTEMAax € OTPaHHYCHHOM pacTBOpHMOCThIO kuakocted. Co-
ctap mapa. uarpammel obmee JaBncHUE — COCTAB, TEMIIEPATYpa
KHIICHHUS — COCTAaB, COCTAB PACcTBOPA — COCTAB Mapa Il CHCTEM C
OTpaHMYCHHON B3aMMHOH pPacTBOPHMOCTBIO JKHAKOCTEH. [laBme-
HHE H COCTAB Mapa HaJ CMEChIO B3AMMHO HEPACTBOPUMBIX KHIKO-
creih. Ileperonka ¢ BoasueiM mapom.M3meHEHHE XapakTepa aua-
IpaMMBbl COCTOSIHHS B 3aBHCHMOCTH OT BHCIIHHX YCJIOBHH (JaBic-
HUSL, TEMIICPATYPHI).
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36-52

Xumuueckas KHHETHKA U KaTann3

deHomeHonornyeckas (popmanpHas) KHHETHKA .

CKkopocTh peakiuu. 3aKOH ACHCTBYIOIIUX MACC M KHHCTHUCCKUC
ypaBHEHHUS peaxiuii. MoaexyIIpHOCTh B MOPsoK peakmuu. Kon-
CTaHTHl CKOPOCTH PEaKLHUI HYICBOTO, IEPBOrO, BTOPOTO, N-TO MO-
PAAKOB, KHHETHYCCKUE ypaBHEHHS Ansd Hux. llepmon momympe-
ppamenus. CriocoOwl onpeneneHus nopsaaka peakuu. CroxHbIe
peakiuu: ABYXCTOPOHHUE (0OpaTUMBbIC), MAPAICIBHBIC, MOC/C-
nposareabHbie, conpsokeHabie (padoter H. A Ilunosa). Craautinoe
MPOTEKAaHUE peakiuid. MeTox KBa3HUCTALMOHAPHBIX KOHLICHTPA-
muil. MexaHu3M MOHOMOICKY/UPHBIX PEaKLHM, MPOTCKAHHE UX
mo l-my u 2-my mopsakam.3aBUCHMOCTh CKOPOCTH PCAKIUH OT
TEMIICPATYPHI, YPABHCHUE APPEeHUYCA. JHEPIHS AaKTHBALAH.
Teopuu 37eMEHTAPHOTO aKTa XUMHYCCKOH PeaKLny .

Teopus akTuBHBIX coyaapeHui. McTonkoBaHHe PHEPrUM aKTHBA-
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LHH U NPEIPKCIOHCHIMATEHOTO MHOKUTETS B YPaBHCHUU Appe-
HHyca B pamkax 3toi teopun. Crepuueckuii dakrop.Teopus me-
PEXOAHOTO COCTOsIHMS (AKTUBHUPOBAHHOTO KoMmiLiekca). [losepx-
HOCTh TIOTCHLMANBHOW SHEPrUU. BBIpaskeHHE KOHCTAHTH CKOPO-
CTH TIO METOJY HEPEXOJHOTO COCTOSHUSA (Uepe3 TePMOAHHAMMIMIC-
CKHE U CTATUCTUYCCKUE BEIUUMHB). DHeprus [ 'nb0ca, sHTAIbINS
U sHTpomus aktusauud. COMOCTABICHHE YPABHCHHH TCOPHH aK-
THUBHBIX COYIAPCHUI U TCOPHH MEPEXOTHOTO COCTOSHHSL.
Kuneruka peakiumii B pacTBopax.

Brictpeie peakiun. duddysnonnsii npeaen. Biusaue pacteopu-
TEIS HA CKOPOCTh peakumid B pactsopax. Pome compeatamuu. Pa-
ooret H. A. Menmyrkuna. ['0MO- ¥ reTCpONUTHICCKIE PCAKIIHH.
BausHue MOHHOW CHIBI pacTBOpa HAa CKOPOCTh NPOLIECCA, ICK-
Tpoaurnueckue (conesric) 3pdexrsr. Ypasueuue bpencrea.
KuneTnka reTeporeHHsIX IpoIeccos .

Cramuu rereporenHoro npouecca. Juddyans B razax, sKHIKOCTAX
u TBepabx Tenax. 3akoHbl Puka. CootHomeHnue AUQQy3HOHHBIX
1 KHHETHICCKUX (akTopoB B KHHETHKE. CKOPOCTh MPOLIECCOB MPH
CMCIIAHHOM PEXHMME M B MPCACTBHEIX cnyuasx. BnusaHue Temre-
patypel U EPEMCIINBAHUS HA PEKUM FETCPOTCHHOTO MpoIiecca.
Karamms

Obmue cBovicTBa Katann3atopos. CreupUIHOCTh KaTaau3aTo-
pos. Karamuzatopsr u uaruOutopel. Bnusaue katamuzaropos Ha
SHepruto aktuBaumu.l oMoreHHbld karanmn3, MexanusM. Karamm-
THUCCKUE PEaKUUH B PAcTBOpax, BImsAHHE pactBopurenst. Kwuc-
JOTHO-OCHOBHOU Katanu3. DepMeHTATHUBHBIN KaTanus. AacopOuus
U reTeporcHHbl katanu3. CTpyKTypa MOBEPXHOCTH KaTaaH3aro-
pa. @usmueckas u xummdeckas agcopoums. Msorepma u uzobapa
ancopburu. Ctaanu reTeporeHHoro karanusza. IlpomoTopsr u ka-
Tanu3atopoB. HekoToprsle MHpHMEpPH KATATUTHYCCKHX PEak-
LU HHTHOUTOPBL. Y CTaTIOCTh, OTPABICHUE, PETCHEPALIUS

Hroro:

104
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Tabmuna 4.4 - [IpakTudeckue 3aHsTUS

TpynoemkocTs, akan.

4acOB
Ne Ho-
B TOM 4YHCJIE
3aHs Mep
HaumenoBaHue MPaKTUYECKOTO 3aHATHUSA B popme
Hsl- pas- BCE-
MpaKkTh4e-
THS nena ro o
CKOH MOAro-
TOBKH
1 2 IIpumenenune nepBOro Havaja TEPMOAMHAMHUKM IJIsl pacdyera 4 1
TEIUIOBBIX 3(PQPeKTOB XuMHUECKHX peakuuid. 3akoH ['ecca u
cnenctus u3 Hero. 3akoH Kupxrodda.
2 2 Ilpumenenune BTOPOro Havana TEPMOAMHAMHUKUA K XUMHYE- 4 1
CKUM IpoueccaMm. JDHTponus. TepMoauHaMUYecKre MOTEeHLU-
aJbl
3 3 TepMmoanHaMuueckue U MPAKTUYECKHE KOHCTAHTHI PaBHOBE- 9 3
CHsl U MX TIPUMEHEHUE ISl pacdeTa MIyOUHBbI U CTENEHH Mpe-
BpallleHUsi, PAaBHOBECHOI'O BBIXOJA U PABHOBECHOIO COCTaBa
XUMHYECKON peaKkLun
4 4 JlnarpaMMbl COCTOSIHUSI OJHOKOMIIOHEHTHBIX CHCTEM, UX 2 0,5

MPAKTUICCKOEC TIPUMCHCHUEC. Hcnonw3oBanue YpPaBHCHUA
Knaysuyca-Knanelipona nyis pacuera TeMnepaTrypbl KUMICHUS
1 TCIJIOTHI UCMTAPCHU BEIICCTBA




5 4 AHanu3 fauarpaMM paBHOBECHUS] KPHUCTAJUIBI <> JKUJKOCThb 4 1
JBYXKOMIIOHEHTHBIX CUCTEM C Pa3JIM4YHON PaCTBOPUMOCTBIO B
SKUAKOM U TBEPAOM COCTOSTHUHU

6 4 AHanu3 fauarpaMM paBHOBECHUS] KPUCTAJUIBI <> KUJKOCTh 4 1
IBYXKOMITOHEHTHBIX CHCTEM, 00pa3yroIuX YCTOHYHUBbIE U HE-
YCTOMYHBBIE XUMUYECKHE COSAUHEHUS.

7 5 IIpumenenne ypasHenmii 1 n66ca-/rorema ans pacdera map- 4 1
LUAJIbHBIX MOJIAPHBIX BEJINYUH KOMIIOHEHTOB PAacTBOPA U WH-
TEerpajbHbIX CBONMCTB PaCTBOPA.

8 5 3axoH Payns, ypaBHenue Bant-I'opda u nx npumeHerune s 4 1
ONnpeaeIeHus] KOJUIMTaTUBHBIX CBOMCTB PACTBOPOB.

9 6 dopmanbHas KUHETHKA: pelIeHne IpsiMoi 1 0OpaTHOM 3a1aun 5 1
XUMHYECKOW KUHETUKH

10 6 Metonpl onpeaeneHus nopsaka XUMUYECKON peakiium 4 1

11 6 Kunernka cnoxHbix peakuuid. lIpuMeHeHue kBazucTauuo- 4 1
HApHOTO M KBAa3HMPABHOBECHOTO NPHUONMKEHUH Ui aHaJIH3a
MEXaHNU3Ma XUMHUYECKUX PEaKLIM.

12 6 Omnpenenenue SHEPruu aKTHBALMU M TEMIIEPATYPHOro K03 (- 4 L5
(buIIeHTa XUMHYECKOH PEAKLIUH.

Uroro: 52 14

Tabnmia 4.5 - JlaboparopHsbie paboThI

Ne TpynoeMKOCTb, akaj. 4acoB
sans | Howep HaumeHoBaHHe 1abOPaTOPHOI pabOTHI B TOM HHCTIC B
HiA- | pasiena BCEro bopme npaxTHue-
THs CKOW NOATOTOBKH
1 1 Berynutenbhas Oecena. Texnuka 6e3omacHo- 2 -
CTH B JJaOOpaTopuu PH3NUECKON XMMUU.
2 2 Onpenenenne TemoBbX 3¢(HEKTOB (TEMIOTHI 3 -
HENTpaIn3aIin)
3 2 Onpenenenne TermnoBbX 3G(HEKTOB (TEIIOTHI 3 -
PACTBOPEHMSI COJIH)
4 2 OrnpenenexHue napuyuaIbHON MOJISIPHOM TeT- 3 -
JIOTbI PACTBOPEHUSI COJIU
5 2 Kpuockonus 3 -
6 3 XUMHUYECKOE PABHOBECUE 3 -
7 4 Iloctpoenne puarpaMMbl pPaBHOBECHSI KpH- 6 -
CTJUTBI <> KUIKOCTb JIBYXKOMITOHEHTHON CH-
CTEMBI 10 HKCIIEPUMEHTAIBHBIM TAHHBIM
8 5 Onpenenenue cocraBa BelleCTBa WU PacTBO- 3 -
pa Meronom pedpakiuu.
9 5 Omnpenenenne MONSIpHOH pedpakLiy pPacTBO- 3 -
PEHHOr'O BELIECTBA
10 5 KauecTBeHHBI aHaIU3 HEOPTaHUYECKUX CO- 2 -
eauHeHunn ¢ nomowbro  Mmeroga  MK-
CHEKTPOCKOIUH.
11 5 OrnpeneneHue KOHCTaHTbI AUCCOLMALIMU CJa- 2 -
00l KHCIIOTBI CEKTPOPOTOMETPUIECKHM Me-
TOAOM
12 5 OrnpeneneHrue KOHLIEHTPALIUU PACTBOPEHHOTO 2 -
BEIECTBA CIEKTPOPOTOMETPHUECKUM METO-
JIOM




10

OmnpeneneHne KOHCTaHTbI CKOPOCTH peakLUu
MEPBOro MOps/iKa Ha NMPHUMEpPEe peakLuu pas-
JIO’KEHUS! IEpEKHCH BOAOPOAA .

11

OmnpeneneHyue KOHCTaHTbI CKOPOCTH peaKLUU
BTOPOTO MOpsIZIKa Ha IPUMepe PeakLui HOIU-
pPOBaHMUsl all€TOHA

12

OrnpeneneHyne KOHCTaHTbI CKOPOCTH peaKLUU
MEPBOro MOpPsiiKa Ha IPUMEpe peakiuu OKHC-
JIeHUsI HMOJOBOJOPOAHON KHCJIOTBI NEPOKCU-
JOM BOJOPOAA.

13

CnextpodoToMeTpruecKoe HU3y4eHHe CKOpO-
CTH Pa3JIOKEHMs] KOMIUIEKCHOTO MOHA TPUOK-
cajlaTa Maprasua

14

OmnpeneneHue mnopsiAka peakluud OKHUCIEHUS
HOINI-MOHA NOHAMH TPEXBAJICHTHOTO JKeJe3a.

Hroro: 52

Tabmmua 4.6 - CamocrosiTenbHast paboTa CTyAeHTa

Paznen
AUCL -
TTJIMHBI

No
/1

Bun camocrosiTenbHON paboThI CTyICHTA

TpynoemkocCTs,

qaCoB

2

1

HSyquI/IC OCHOBHBIX 3aKOHOB TCPMOIAUHAMUKH U UX NMPUMCHCHUA K
xumuueckuMm cuctemam. lloaroToBka k naboparopHoit  padore.
OdopmneHue 0TUETOB N0 J1abOPATOPHBIM PabOTaM MO TEPMOXUMUH
u kpuockomuu. [loaroTtoBka K KOMIOKBHYMY. BBITIOJTHEHUE NO-
MAITHEr0 WHIUBHUIYAJIbHOTO 3aJaHUsI.

48

HM3yucHne BIUSHUS TCPMOAMHAMHYUCCKUX MApaMCTPOB HA PABHOBCC-
HBII BBIXOJ, MPOAYKTA XUMHYECKOH PEaKIUH U OMNpPEACICHHUE ONTH-
MAQJIBHBIX YCJIOBHM MNPOBEACHUSI PEAKLMH C TEPMOAHUHAMHYECKOU
touku 3penus. [loaroroska k naboparopHoii padore. Odopmie-
HUE OT4eTa Mo 1abopaTopHON paboTe MO H3YUYCHHIO XHMHUYESCKOTO
pasrosecus. [loaroroska k KomIOKBUyMY. BBIMOSHEHHE ToOMall-
HErO MHAMBHUAYAJbHOTO 3a1aHUS.

57

AHa.]'II/IS AuarpamMmbl  COCTOSAHUA OAHOKOMIIOHCHTHBIX CUCTCM, HX
MPAKTHYSCKOTO MPUMEHCHHUs. PacueT creneHeit ¢BoOOABI MO MPaBH-
ay ¢a3 ['ub6ca. [logroroska K KOMIOKBHYMY. BBINOJIHEHUE 1O-
MAIHErO MHAWBUAYAJIBHOTO 3a1aHUS.

31

HSyquI/Ie AuarpaMm paBHOBCCHA KPUCTALIBI <> KHUAKOCTb ABYX-
KOMIIOHCHTHBIX CHCTCM C paSJ’II/I‘IHOI\/'I PacTBOPUMOCTBIO B KUAKOM U
TBepAoM cocrosHuu. [lomroroBka k jabopatopHoit  padore.
OdopmicHue oruera mo JgabOPaTOpHOU PAbOTE MO MOCTPOCHHID
AuarpaMmbl PABHOBCCUSA KPUCTAJLIBI <> KUAKOCTb ABYXKOMIIOHCHT-
HOU CHCTEMBI IO KPHUBBIM OXJIXKIACHU:. HO,Z[I‘OTOBKa K KOJIJIOKBUY-
my. BrInojHeHe JoMaIHero HHANBUAYAJIbHOTO 3aJaHUS.

31

HsyueHne TepMOAMHAMUYECKUX CBOWCTB PAaCTBOPOB HEJIEKTPO-
qutoB. [Toaroroeka k naboparopHoii padbore. Odopmichue oTuc-
TOB M0 1ab0OpaTOpHBIM PA0OTaM MO OMPSACICHUID MOJISPHOH pe-
(dpakuuu ¥ coctaga pactBopa. [ToAroToBKAa K KOJNIOKBUYMY. BBI-
MOJHEHNE TOMAITHEr0 HHANBUAYAJIbHOTO 3a/1aHUs.

31

Hsyuenne paBHOBECUl KHIKOCTb — Map B ABYXKOMIIOHEHTHBIX
cucremax IloaroroBka k jaboparoproit pabore. Odopmicuue
0T4ETOB 1O JNaboparopHeiM padotam mo crekrpodoromeTpun. Bol-
MOJIHEHHE IOMAITHEr0 WHINBHUIYaJIbHOTO 3aJaHUsI.

31

HSyquI/Ie KHHCTHYCCKHUX SaKOHOMCpHOCTCI\/'I U MCXaHU3MOB IIPOCTBIX
u cnoxkseix peakumii. [logroroBka k mabopartopHoit — padore.
OdopmiIcHHE OTYCTOB MO ONPEICICHHIO KOHCTAHTBI CKOPOCTH PEaK-

21




OUA  PA3NOKCHUS TICPCKUCH BOAOPOAA, WOAHPOBAHMS AICTOHA,
OKHCIICHIS HOJOBOJOPOTHONU KHUCIOTH TICPOKCHAOM Bogopoaa Ilox-
rOTOBKa K KO/UIOKBHYMY. BBITIOJTHEHHE NOMAIIHErO0 MHAUBHIY-
AJIbHOI'O 3a4aHUs.

6 8 Hzyuenne OCHOB KaTalu3a, OCHOBHBIX MPUHLMUIOB M MexaHus3- | 19
MOB KaTajuTHueckux peakiuil. [logroroBka k naboparopHoi
pabote. OHOpPMICHHE OTIYETOB TI0 U3YUCHUIO CKOPOCTH PA3IIOKCHHUS
KOMIUIEKCHOTO HMOHA TpUOKcajara MapraHua M OKUCICHUS WOIu[I-
HOHa MOHaAMU TPCXBAJICHTHOTO KCJIC3A.. HO,Z[I‘OTOBKa K KOJIJIOKBUY-
My. BeInosiHeHNEe JOMAIIHEro MHANBUAYAJIBHOIO 33 JaHNUs.

HUTOI'O: | 269

Kypcosbie padoThb! (IpoeKThI) N0 AUCHMILIHHE
He npenycmoTpenbl y4eOHbIM ITaHOM JUCLUTUIAHBL.

S OBPA3OBATEJIBHBIE TEXHOJIOI'HHN

[Ipu peanu3zaiuu NporpaMmbl AUCHUTUTUHBI « DU3HUECKast X UMHUS» UCTIONB3YIOTCS Pa3IndHbIE Me-
TOABI OOYUYEHUSI:

Jlexuyu: nHPOPMALIMOHHAS JIEKLIMS, IPOOIeMHAsT IEKITHs, JIeKIus-0ecena, IEKIUs-KOHCYIbTaIUs,
JIEKIHsI-BU3YaTH3AI[HS.

JIisi KOHTPOJISt YCBOEHHsI CTYIGHTAMH  Pa3[eNioB JAHHOTO Kypca MPOBOASATCS Oecelbl BO BpeMs
YTEHUS JIEKLIMH, MPeIaratoTcs mpoOJeMHbIe 3afaHusl, HUCIONb3YIOTCS KOMITBIOTEPHBIE M TEXHUYECKUE
CpeaCTBa AJISl YIYUIIEHUS] BOCIPUSITUS M3y4aeMOro mMarepuana, s MPHOOPETeHUsT CTyIeHTaMH HOBBIX
TEOPETHUYECKUX U (DAKTUYECKUX 3HAHMUIA.

[IpakTruecKre 3aHATHS. CEMUHAP, KOJUIOKBUYM, PEIIeHUE 3a1a4.

Ha mpakTuuecKux 3aHSITUAX MPOBOIUTCS OOCYXKIeHHe HanOojiee BaKHBIX U TPYAHBIX Pa3fesioB
IVCLUTUIMHBL, TPOBEPKAa U OOCY)KIEeHHE MHIWBHAYaJbHBIX MOMAIIHUX 3aJaHUI, WTOrOB BBIMOJHEHUS
KOHTPOJIBHBIX PadoT, 3acymuBaHue U 00CyKIeHue pedepaTo, peleHne pacyeTHbIX 3a1a4.

JlabopaTopHble 3aHSITHSI.

Ha naboparopHbIx 3aHATHSIX peainsyercs padoTa B koMaHze, npodjaeMHoe odydeHue u oOydeHue
Ha OCHOBE OITBITA 33 CYET ACCOLHAIIMU H COOCTBEHHOI'O OIBITA C MIPEAMETOM U3YUEHUSI.,

CamocrosiTesnibHast paboTa CTYI€HTOB MoApa3syMeBaeT mpopaboTKy JIEKLHOHHOTO MaTepuaa ¢ uc-
MOJIb30BAHUEM PEKOMEHIYEeMOM JINTEPATypPhl, MOATOTOBKY MHIHBUAYAIbHBIX JOMAIIHUX 3adaHHN, MOJ-
rOTOBKY K KOHTPOJIbHBIM paboTam, [Isi BBITOJHEHUsT KOTOPBIX HEOOXOAMMO HCIONIb30BaTh HE TOJIBKO pa-
00Ty ¢ mpeaaraeMoii JIUTEPATypOi, HO U MOUCK MO 0a3aM MaHHBIX XUMUYECKHX COeMUHEHHIH, padoTy B
3JICKTPOHHBIX OMOIHOTEKAX.

HNHpopmaioHHble TEXHOJOTHH — OOydYeHHe B 3JIEKTPOHHOH 00pa30BaTENbHON Cpefe C LENbO
pacIIpeHust TOCTyIa K 00pa3oBaTeNlbHbIM pecypcaM (TEOPeTHYECKH K HEOTPAHHYEHHOMY O0bEMY M CKO-
POCTH OCTYIA), YBEJIMUEHHsI KOHTAKTHOTO B3aUMOJIEHCTBHS C MPENOAaBaTENEM, IIOCTPOESHUST HHAUBUIY-
aNIbHBIX TPAEKTOPHIA TIOATOTOBKU U OOBEKTHBHOTO KOHTPOJISI 1 MOHUTOPHHIA 3HAHUI CTYIEHTOB.

JucraHioHHOe 00yUYeHHe peanu3yeTcs MPH MPOYTEHHH HEKOTOPBIX JIEKIUIA U PEIIEHUs] WHIWBU-
AyalbHbIX 3a7a4 MPHU MOATOTOBKE K KOHTPOJBHBIM padoTaM MOCPENCTBOM BHIEOKOH(EPEHIICBS3H U
3JIEKTPOHHOM MOYTHI (CTYAEHTHI MPUCHLUTAIOT PEIIEHHBIE 3a1a4H HA TIOCTY MPENOIaBaTelIro).

6 OHEHOYHBIE CPEACTBA JJI51 BXOAHOI'O U TEKYIIEI'O KOHTPOJIA,
HPOMEXYTOYHOU ATTECTAIIUU (AHHOTAILLUA)

DOHJ OLIEHOYHBIX CPENCTB, BKIIIOYAOIINI TUIIOBBIE 33/1aHHs1, KOHTPOJIbHBIE paOOThI, TECTHI M METOJIbI
KOHTPOJIS, TIO3BOJISIFOIIME OLIEHUTh PE3YJIBTaThl OOyUeHHUs 10 JaHHOH TUCLUIUIMHE, npuBeneH B [Ipumoke-
HUMU.

KoHTpoip 0CBOCHHS TUCLMILIMHBI IPOU3BOANUTCA B COOTBETCTBUH € Il00ke€HHEM O peUTUHIOBOMN
cucreMe oleHkd 3HaHul crygentos AUTH HUAY MUOU.

Texymmui KOHTPOJIb 3HAHUN CTYASHTOB IPOU3BOIUTCS €KEHEIEIbHO HAa NMPAKTUYECKHUX U J1abo-
PaTOPHBIX 3AHIATUAX MPENOaBaTeNIeM, BEAYIIIUM 3aHATHSI 110 JTUCIHUIUIMHE B CIENYIOINX (GopMax:




- TeCTUPOBaHWe;
- MUCbMEHHbIe MHAUBMAYaAIbHbIE OMALLHWE 3aJaHus;
- BbINOJIHEHNWE NabopaTOPHbIX PaboT;
- 3alimMTa nabopaTtopHbIX paboT;

- KOJINOKBUYMBbI.

OTAeNbHO OLEeHMBAKTCA NIMYHOCTHbIE Ka4yecTBa CTyAeHTa (aKKypaTHOCTb, WCMONHWUTENbHOCTD,
WHULUKNATUBHOCTL) - paboTa y AOCKW, CBOEBpPEMeHHaa chava TeCTOB, OTYETOB Mo NabopaTopHbIM paboTam
W UHAMBUAYANbHbIX 38aHUN.

MPOMEeXYTOUHbIA KOHTPONb CTYEeHTOB NPOU3BOAUTCS B CEAYHOLMX hopMax:
* 3ayeT;
e 3K3aMeH;

7 YYEBHO-METOANYECKOE N NHPOPMAUMNOHHOE OBECIEYEHUE

ANCUMMNNHDBI

7.1 MNepe4vyeHb OCHOBHOW M AOMONMHUTENbHOM YUY4eOHOW NnuTepaTypbl

Tabnuya 7.1 - ObecneyeHne SUCLUNANHBI OCHOBHOM W LONOSIHATENbHON NNTePaTypoin No AUCLUNINHE

N
n/n

1

ABTOp HasBaHue MecTo HanmeHo- MNog wusga- Konmyectso
n3jaHns  BaHME M3- HUA 3K3eMNnspoB
fartenbcrea
OcHoBHada nuTepartypa
B.H. KasuH, ®wu3snye- MockBa  W3patenb- 2022 httDs://urait.ru/bcode/49508
E.M. Tnuce, cKag Xu- CTBO 1
AWN. Pyca- wmus: tOpanT
KOB. yyebHoe
nocobue
ana  By-
30B
H. B. beno- ®wu3nye- KpacHo- W3patenb- 2019 https://e.lanbook.com/book/
ycoBa, M. H. cKag Xu- dpckK cTBo COY 157661
Bacunbesa, MuS:

1

H. C. Cumo- y4yebHoe
HoBa, A. ®. nocobue

LLInmaHCcKuni
JononHuTtenbHasa nuTtepaTtypa
pbI3yHOB ®usnye- MockBa  Wspatenb- 2019 https://ibooks.ru/bookshelf/3
B.W. CKas Xu- CTBO 41666/reading
MU Yuye ®nmHTa
6Hoe no-
cobue

Tabnuua 7.2 - PekomeHayemble 31eKTPOHHO-6MO6INOTEYHbIE CUCTEMBI

Ne

7.2 TepeyveHb pecypcoB MHMPOPMALNOHHO-TENIEKOMMYHUKALUOHHON ceTU «NHTepHeT»

HanmeHoBaHue pecypca
AneKTpoHHasa 6nbnmnoteka «KHuragoHg» www.knigafund.ru

AnekTpoHHasa 6mbnnoTeka yuyebHbIX maTepuanos no xmmunm ChemNet xumuye-
CKOTo thakynbTeTa MY nm M.B. JTomoHoco-
BahttD://www.chem.msu.su/rus/elibrary/welcome.html

Pecypc «fAfnepHas @u3nka B MHTepHeTe» MIY: nuclphys.sinp.msu.ru
MexayHapogHas  6asa  faHHbIX  HayudHbIX  cTateil u  ny6ankaymii:

TemaTuka
EcTecTBEHHO-
Hayy4Has
Xumus

dun3nka


https://urait.ru/bcode/495081
https://urait.ru/bcode/495081
https://e.lanbook.com/book/157661
https://e.lanbook.com/book/157661
https://ibooks.ru/bookshelf/341666/reading
https://ibooks.ru/bookshelf/341666/reading
http://www.knigafund.ru
http://www.chem.msu.su/rus/elibrary/welcome.html

httD://www.sciencedirect.com
LleHTp MH®OpMaLNOHHO-6M6IMOTEYHOr0 ob6ecneyeHns y4ebHO-Hay4yHOU pes-
TenbHOCTM HNAY MUNON: httD://www.librarv.mechi.ru

HayuHas anekTpoHHasa 6ubnuoteka: http://elibrary.ru Xnmusa
AneKTpoHHO-6Mb6MoTeuHaa cuctema IQiib: http://www.iglib.ru Xumuns
http://www.xumuk.ru CaiT 0 Xumunn Xumunsa
https://chemnavigator.borda.ru/ Xvmunyeckuii noptan Xnumunsa
http://www7Chem.msu.su/rus/teaching/welcome.html - YuebGHble maTepuanbl  Xumus
Xummnueckoro ¢p-ta MI'y

http://www/Htf.ustu.ru/tos/cafedra 6.htm Xumuns
http://www/Xim-spravka.org Xnumusa
http://www/Chemi.org.ru/html/index 171.php Xnmusa
http://www/Chemport.ru: pagnoxmmus Xnumunsa

7.3 MNepeyeHb MHMOPMALNOHHBIX TEXHOMOIMMA, NCNOMb3YEMbIX MPU OCYLLECTBNEHUN 06pa3o-
BaTe/IbHOro npouecca Mo AUCLUMIMHE, BK/OYasA MNepevyeHb NPOrpaMMHOro obecrneyeHWs U UH-
(hOPMaLMOHHbIX CMPaBOYHbIX CUCTEM

Tabnuua 7.3 - MNMepeyeHb NULEH3NOHHOTO U CBOBOAHO pacnpocTpaHAeMoro NnporpaMmMHoOro obecne-
YyeHus

No HanmeHoBaHue KpaTkoe onucaHue
1 Windows 10 Pro OnepaumnoHHasa cuctema
2 Microsoft Office MakeT OPUCHBIX MPUNOXKEHWI
3 Bpaysepsbl: Internet Explorer 10, Internet CneyunanbHble NporpaMmmbl Aas NnpocmoTpa Beb-
Explorer 9, Internet Explorer 8, FireFox CTpaHuL, NOMCKa KOHTEHTa, (haliioB U NX KaTanoros B
10, Safari 5, Google Chrome 17 NHTepHeTe
4 AHnTunnarnat.BY3 WNHTepHeT-cepBuC AN BY30B, NpefHa3HaYeHHbI ANs

OL,EHKWN CTEeMneHn CaMOCTOATENIbHOCTU MUCbMEHHbIX
paboT obyvatomxcs

Tabnuua 7.4 - TMepeyveHb rnpogeccMoHanbHbIX 6a3 JaHHbIX N UHPOPMALMNOHHbBIX CMPaBOYHbIX CUCTEM
Ne HanmeHoBaHue TemaTuka DNEeKTPOHHBIN agpec

1 MexayHapogHas 6asa HayuHble CTaTb http://www.sciencedirect.com
AaHHbIX HayuYHbIX cTaTen
1 ny6nnkauumi

2 HayuyHas 3/1eKTpoHHas Haqub|e cTaTbh http://elibrarv.ru
6rbnmoteka Poccum

3 basa gaHHbIXx BUHWN-  ECTecTBeHHO-Hay4Has http://www?2.viniti.ru.-
TN PAH

8 MATEPVAJIbHO-TEXHUNYECKOE OBECIEYEHVE ANCUNTT/TNHBI

Ne HaumeHoBaHMe nomeweHWn gna nposefeHns Appec (MecTOMONMOXEHME) MOMeLLeHU ANS Npo-

n/n BCex BUAOB Yy4ebOHOW [eATeNbHOCTW, MNpefy- BeAeHUs BCeX BWUAOB Y4YeOHOW [eATeNbHOCTH,
CMOTPEHHOI y4ebHbIM MJaHOM, B TOM 4MCMe MNPefyCMOTPEHHOW y4dyebHbIM MnaHoM (B cnyyae
NOMELLEHNs [N CaMOCTOATeNbHOW paboTbl, C peanusauuMm obpasoBaTesibHOW NporpaMmbl B ce-
yKa3aHWeM repeyHsi OCHOBHOro obopypoBa- TeBOi ¢opMe [AOMOMHUTENbLHO YKa3sblBaeTcs
HWUA, y4ebHO HarnAAHbIX NOCOOUI Y UCMONb3Y- HaUMeHOBaHUE OpraHusauumn, ¢ KOTOPOW 3aK/i-
eMOro NporpaMMHOro obecneyeHus YeH JOroBop)

1 AyanTopua Ne 204 433507, ¥YnbsiHoBCKasA obnactb, . OumMniTpoBrpag,


http://www.sciencedirect.com/
http://www.library.mephi.ru/
http://elibrary.ru/
http://www.iqlib.ru/
http://www.xumuk.ru/
https://chemnavigator.borda.ru/
http://www7Chem.msu.su/rus/teaching/welcome.html
http://www.chem.msu.su/rus/teaching/welcome.html
http://www/Htf.ustu.ru/tos/cafedra
http://htf.ustu.ru/tos/cafedra_6.htm
http://www/Xim-spravka.org
http://www/
http://chemi.org.ru/html/index171.php
http://www/Chemport.ru
http://www.students.chemport.ru/organicchemistry.shtml
http://www.sciencedirect.com
http://elibrarv.ru
http://www2.viniti.ru.-

1.Jlocka yu.Kyiibsrmesa, 294

2. KomMmiekr 3JIEKTPOHHBIX Ipe3eHTa-

LM/ CNaioB,

3. Komnbrorep mnepCcoHalIbHBIM C AOCTYNOM B

Hnrepner

4 ITpoextop mynsrumenuiineiii NEC Portable

5.9kpaH

Jlaboparopust usmaeckoii ximvimmn Ne 210 433507, VnbsiHOBCKast o0aactb, r. JuMuUTpOB-
L. Kommnbtotep nepconanbreiit (MHTEpHET) | rpan, yir. Kyiibbiuresa,294
2. IIpoextop  mynbtumenuiineiii  NEC

Portable

3. DKxpaH

4. KomruiexT 351eKTpOHHBIX NPEe3eHTaLMN

5. banu snexkTpuueckue

6. Konbonarpesarenu

7. Tepmocrar

8. Bechr JTabopaTopHbIE 1pOBBIE

«Tanita»

0. Becri anexkrponnbsie «CAS MWP-1500»
10.  pH-merp HI 9024 Hanna

11.  BreImspkHbIe Kb

12. Habop xumMH4eCKOi OCyAbI
13.JIabopaTopHbIe CTOJIbI XUMUYECKHE
14.Cnexktrpodoromerp I13-5300B

15 Pedpakromerp UPD-45462M

16 Ilentpudyra nadoparopras CM-12

17 Kanopumertp «kcnept»-001K-2

18. MMonomep AHMOH 4110

19.Cymmnenenii mkad CHOJI-3,5.3,5.3,5/3,5-
UM

20. Ananuruyeckue Becol BJI-210

21 .Bopsinon tepmoctat ELMI TW-2.03

22 MydenpHas neus SNOL 8.2/1100

23. KoMmbroTep nepCcoHANbHBIA C JOCTYIIOM B
Hurepner

9 OCOBEHHOCTH OPTAHM3AITNN OBPA3OBATEJIBHOT'O ITPOIIECCA
JUIST THBAJTAIOB U JIATL C OTPAHNYEHHBIMA BO3MOKHOCTAMM
3JIOPOBBSI

OOy4eHne WHBAJIMIOB U JIML C OIPAHUYEHHBIMH BO3MOXXHOCTSIMH 3J0POBbsI OCYINECTBIISIETCS B
COOTBETCTBHH C!

— IlopsinxoM opraHH3alMy U OCYIIECTBJIEHUS] 00Pa30BaTENbHON AESITEBHOCTH 110 00pa3oBaTeN b-
HBIM TIpOrpamMmam — IporpaMMam OakajiaBpHara, MporpaMMaM CHeHaluTeTa, IporpaMmMaM MarucTpa-
Typsl (ITpukaz MunoOprayku P® ot 05.04.2017 Ne 301);

— IlonoxeHuem 00 opraHuzauuy OOy4eHHs CTYAEHTOB-HHBAJIUIOB U CTYJEHTOB C OrPaHMYEHHBI-
MH BO3MOXKHOCTSIMU 300poBbsi B HUAY MU®UH, yreepkaennsim 29.08.2017r .

— MeroandecknMu peKOMEHJAIMUAMHU T10 OpraHU3aLyu 00pa30BaTENLHOrO Mmporecca At odyde-
HUSl UHBAJU/IOB M JIUL C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 37JOPOBBsSI B 00Pa30BaTEIbHBIX OPraHU3aIlU-
AX BbICHIETO 00pa30BaHUs, B TOM YHCJIE€ OCHAIIEHHOCTH 00pa30BaTeIbHOro npouecca (YTBepKIeHBI 3a-
mectutesneM Munucrpa obpazoBanus n Hayku PO A A. Knumossim ot 08.04.2014 Ne AK -44/058H).


http://www.anion.nsk.su/catalog/ionmeter/4110/

JlononHeHHs1 U U3MEHEeHHUs B padoyeii nporpamme
AMCUMIUIMHBI HA 20 /20 yu.r.

Brecennbie m3menenust Ha 20 /20 yueOHBIHI rof

B pabouyro nporpammy BHOCATCS CIEIYIOIINE H3MEHEHUS:

) ;
D)

uny oenaemcsi OMMEmMKA O HeYeaecOOOPA3HOCMU 6HECEHUsl KAKUX-TUOO UBMEHEeHUIl HA  OQHHbIIl
yuebnsiii 200

Pabouast mporpaMma nepecMOTpeHa Ha 3aceaHuu Kadeapbl

(Oama, HoMep NPOMOKOAA 3aCe0aHUA Kageopbl, NOONUCH 3a6. Kapedpoi).

COI'JTACOBAHO:
3aBenyrouuii BeITyCKaromei kageapoi
HAQUMEHOBAQHUE Kaq7eOpb1 JUUHAA NOONUCH pacmuqapogka noonucu dama
Pykosomgutens OOI],
y4€Has CTeNeHb, NOJIKHOCTD
JUUHAA NOONUCD DAaciiu@posKa noonucu oama
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