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1. HEJIN 1 3AJJAYU OCBOEHUSA TUCIUIIVIMHBI (MO AYJIA, ITIPAKTHUKNA).

B THUIT IMTPAKTUKW. CIT b 1 ®OPMA (POPMbBI EE IMPOBEJIEHWA,
Ienpto M3y4eHNS TUCIUIUIMHBI SIBISIETCS OCBOCHHE OCHOBHBIX 3aKOHOB M METOJIOB (DM3MIECKON XUMHUH, UX
MPaKTUYECKOTO MPHIOKEHH U (hopMUpoBaHHe (HYHIAMEHTAIBHOTO MOAX0/1a K aHATHN3Y XUMHYECKUX U (PU3UKO-
XMMHYECKUX IIPOLIECCOB U CUCTEM.

OCHOBHBIMH 3a/ladyaMi 1Py U3YUCHUU JUCHUIIIIMHBI ABJIAIOTCA:

1) M3y4eHHEe 3aKOHOB M MOJOXKEHUH (PU3MUECKON XUMHHU, ONPEACIIIOIINX B3aUMOCBI3b XUMUIECKUX U
(bU3MIEeCKUX SIBICHUI;

2) 03HAaKOMJIEHHE C OCHOBHBIMU KOHIEMUHUSAMH U TEOPUSIMH, OOBICHSIOMIUMHU CYIIHOCTh (PU3UKO-XUMHYECKHX
SIBJICHUM;

3) 3HAaKOMCTBO C (PHU3UKO-XHUMHUYIECKUMH OCOOCHHOCTSIMH OTICIBHBIX MPOIECCOB, MPUMEHSIEMBIX B XUMHUUECKOM
TEXHOJIOTUH;

4) pa3BUTHE TBOPYECKOTO MOAXO0Ja y OYAYINIMX CIEIMATMCTOB MPU M3YYECHUH MPHUPOIHBIX M TEXHOJOTHYECKHX

IIPOIECCOB HA OCHOBC 3HAHWA 3aKOHOB (1)I/I3I/I‘IGCKOI7I XHUMHUH.

2. MECTO JUCIUIVIMHBI MO AVJIA, TPAKTUKH) B CTPYKTYPE OBPA3OBATEJIbHOMU ITPOT'PAMMAbI

Hukn (paznen) OIT: | b1.0

2.1 | TpeboBaHus K NpeABAPUTEIHLHOH MOATOTOBKE 00y4aIOLIErocs:

2.1.1 | OGuiast u HEOpraHUYECKask XUMUS

2.1.2 | BBenenue B HanpasieHHe "XUMHUIECKast TEXHOIOTHS"

2.1.3 | Maremaruka

2.1.4 | ®usuka

2.2 | fucuuninHbl (MOIY/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOEHHE TaAHHOM AUCHHUIIJIMHBI (MOIY/Is1) HEOOXOIUMO KaK
npeiIecTBYIOIIee:

2.2.1 | KommongHass XuMuUs

2.2.2 | OCHOBBI KBAaHTOBOXMMHYECKOI'O aHaIH3a

2.2.3 | IlpousBoacTBeHHAs paKTHKa: TexHogoruueckas (MpOEKTHO-TEXHOJIOTHYecKast) IpakTHKa

2.2.4 | ®U3MKO-XUMHS PACTBOPOB MOIHUMEPOB

2.2.5 | XuMus 1mojMMepoB

2.2.6 | BermonHeHMe BBITYCKHOHM KBaNH(UKAIHOHHOH PabOTHI

2.2.7 | KaTtanns B XUMHU 1 XUMHUYECKON TEXHOJIOTUHA

2.2.8 | OCHOBBI TEOPUU COBMECTUMOCTH TIOJIUMEPOB

2.2.9 | PanukanbHple peakliiyd B XUMUYECKOW TEXHOIOTHH

2.2.10 | TeopeTnueckne OCHOBBI MOJHMKOHACHCAIIMOHHBIX IPOLIECCOB

2.2.11 | ®uzuka noiuMepos

2.2.12 | BBenenue B TepMOJIMHAMUKY TTOJTUMEPOB

2.2.13 | O0mast TEXHOJIOTHS TTOJIMMEPHBIX 1 HAHOKOMIIO3UTHBIX MaTepHalioB

2.2.14 | TeopeTnueckre OCHOBBI MOJUMEPHU3ALIMOHHBIX MPOIIECCOB

3. KOMIETEHI[UY OB YYAIOIET OCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIIATIINHBI
(MOJIYJISI, TIPAKTHKH)

OIIK-1: Cnocoden u3yuaThb, aHAJIU3UPOBATH, HCITOJIB30BATh MEXaHU3MbI XUMHNY1ECKUX peakunﬁ, MNpoUucCxoasilux B
TEXHOJOTHYECCKHUX MPOoIeCCax U OKPYKaKIIeM MAPE, OCHOBBIBASICh HA 3HAHUAX O CTPOCHUM BeHIECTBA, IIPHPO/IC
XHMHYECKOI CBSI3H M CBOICTBAX Pa3JIMYHbIX KJIAaCCOB XUMHNYECKHUX 3JIEMEHTOB, coezmnenm‘i, BelIeCTB M1 MaTepruaioB

OIIK-1.3: 3naem ocno@nvle 3aKOHbL U COOMHOUEHUS PUZUYECKO XUMUL (XUMUYECKOL MEPMOOUHAMUKYU, INEKMPOXUMUL,
XUMUUECKOU KUHeMUKU, OCHOGbI (DA308bIX PAGHOGECUTL U NEPeX0008), CNOCOObL UX NPUMEHEHUs 0I5 PEUUEHUS. IeOPEMUTecKUX U
NPUKIAOHBIX 3a0ad, POlb PUIUYECKOU XUMUU KAK Meopemuyecko2o (pyHOaMeHma CO8PeMEeHHO XUMUL U NPOYECCO8 XUMUYECKOU
MEXHONIO02UU.

PesyneraTel 00ydeHns: 3HAaET peAMET U 3a7a4n GH3HISCKON XUMHH, €€ POJIb B KA4ECTBE TEOPETUIECKOM 0a3bl MPUKIaTHBIX
XUMHUKO-TEXHOJIOTHYECKHUX TUCHUILIMH. 3HAeT METOIBI U pa3/ieisl (GH3HIECKON XUMHHU. 3HAeT (OPMYIIUPOBKH H MaTEMAaTHIECKOE
BBIP)KCHNE OCHOBHBIX 3aKOHOB (DU3MYECKOI XMMHUH. 3HACT YpaBHEHHUs JUIsl pacyeTa TeIUIOBEIX 3 (eKToB peakiuu mpu
TIOCTOSTHHOM [JJaBJICHUH U IOCTOSTHHOM 00beMe, n3MeHeHus sHeprun [160ca u sHeprum ['enbMromnbiia, KOHCTaHT PaBHOBECHS
XUMHYECKHUX pEaKIUi, pacuTeTa KOHCTAaHT CKOPOCTEH peakuuil pa3IMyHOro NopsaaKa, SHEPIUil aKTUBALUY PEaKLUi, pacyeTa
CTEMECHU JUCCOLHUALUH U KOHCTAHT JUCCOLHUAIIUNH AIIEKTPOIUTOB, YACIbHON 1 S9KBHBATIEHTHOHN 3I€KTPOIIPOBOAHOCTH PAaCTBOPOB
3NEKTPOIUTOB, TOTEHIIUAIIOB 31eKTPo10B 1 DJC ranbBaHUYECKHUX HIEMEHTOB.




OIIK-1.7: Ymeem npocno3uposamse nusHue pasiuinbix pakmopos Ha Xumuieckoe pagrogecue, Ha (paszosoe pasnogecue, Ha
pasHogecue 6 pacmeopax NeKmporumos, Ha nomenyuai 3nexkmpooos u J]C eanbeanuyeckux 31eMeHmos, Ha HanpasieHue u
CKOPOCHIb XUMUYECKUX PeaKyutl; COCMAGIAMb KUHemuyecKue ypagheHus 0isi KUHemu4ecku npoCmulx peakyuil, Kiaccugpuyuposams
971eKMpOObl U NEKMPOXUMULECKUE Yenll, NONb306AMbCA CHPAGOYHOT IUMEPamypol No Gu3ULECKOU XUMUL.

Pesynbrate! 00ydeHus: YMeeT K1accu(pUIUpOBaTh XUMUIECKUE PEaKIIUU U (GU3UKO-XUMHUECKHE ITPOLECCHI U SIBICHUS MO
pa3IUYHBIM IPU3HAKaM. YMEET, HCIONB3Ys COOTBETCTBYIOLINE 3aKOHBI (PU3NUESCKOI XUMHH U CIIPABOYHYIO JIUTEPATYDY,
MPOTOHO3UPOBATH BIMSHNE BHEITHUX (haKTOPOB Ha TEITOBON 3(h(heKT peakIiy, KOHCTAHTY PABHOBECHS M BBIXOJ] IPOTYKTOB
peaki, coctas (a3 npu (pa3o0BOM paBHOBECHH, CKOPOCTh XMMHUECKOH PEaKITiH, CTETICHb JUCCONHAUH 1 KOHCTaHTY
JIUCCOIMALIUH DIEKTPOIUTOB, TOTEHLIMAIBI 3JIeKTPoA0B U J/IC rabBaHUYEeMKHX JIEMEHTOB.

OIIK-1.10: Braoeem Hagvikamu npogeoerus munogulx u3uKo-xumuieckux uccie0o8anull U HagblKamu peueHus munossix 3a0ai 6
0bacmu XuMu4eckol mepmMoouHamMuKy, asosbix pagHosecutl u Qazoewix nepexo00s, SNEeKMpOXUMUL, XUMULECKOU KUHEMUKU.

PesyneraTel 00yueHns: Braneer HaBBIKaMu SKCIIEPUMEHTAIBHOTO ONTPEAeIeHNs (PH3UKO-XUMHUYSCKUX CBOICTB BEIIECTB,
MPOBEACHHUS TEPMOXIUMUYECKHIX HCCIIEIOBAaHUI N (PU3UKO-XUMHYECKOTO aHAIN3a, ONIPEHeIeHIs KHHETHYECKUX TapaMeTPOB
XUMHUUYECKHX PeakIfii, MeToAaMH U3MEPEHHs DIIEKTPOIPOBOJHOCTH PACTBOPOB AIEKTPonuToB U 3J]C ranpBaHUYECKUX 3JIEMEHTOB.
Bunasieer HaBbIKamMM pacdeTa TeIUIoBbIX 3 deKkToB, n3meHenus sHeprun [n66ca u sHeprun [eabMronbla, KOHCTAaHT PaBHOBECHS
XUMHYECKHUX peaKIUii, pacuTeTa KOHCTAHT CKOPOCTEH peakuii pa3IMuHOro NOopsAIKa, SHEPIUil aKTUBALMY PEaKLUi, pacyeTa
CTENEHU JUCCOLMALUK U KOHCTAHT AUCCOLUALMYU 3IEKTPOIUTOB, YACIbHOU U SKBUBAJICHTHOHU J1EKTPOIIPOBOJHOCTH PACTBOPOB
3NEKTPOIUTOB, TOTEHIUAIIOB 1eKTPo10B 1 DJC ranbBaHUYECKHUX HIEMEHTOB.

OIIK-2: Cnioco0eH UCNoJIb30BaTh MaTeMaTHdeckue, puznyeckue, PU3NKO-XUMHYECKHE, XHMHYECKUE METOABI sl PellleHust
3a7a4 NpogeccuoOHANbHOI 1eSITeIbHOCTH

OIIK-2.13: Ymeem ucnonv3o8ams 3aKOHbL UULECKOU XUMUU, MEPMOOUHAMUYECKUE CRPABOUHbIE OAHHbLE U Pe3VIbMAambl (hUUKO-
XUMUUECKO20 IKCHEePUMEHMA OJisl ONpeOesieHUsi HanPAasLeHUusi XUMUYEeCKUX pearkyutl, 05l bI4UCIEHUs. PABHOBECHO20 8bIX00d
nPOOYKMOo8, 0Jis OnpedeieHus: Meniosblx 3Qgekmog peaxkyuil; 0Jisi OnpedeleHus coCmasd cocyuecmeyruux ¢asz é
08YXKOMNOHEHMHBIX CUCEMAX, OJIA HAXOHCOEHUS BANCHEUUWUX ITEKMPOXUMUYECKUX 8EIUYUH (AKIMUBHOCMU, UOHHOU CUTbL,
cmeneHu U KOHCMaHmvl OUCCOYUAYUYU DNEKIMPOTUMO8, dNeKmpooublx nomenyuanos, IJC eanveanuyeckux snemenmos u op.), ois
onpeoeienusi KOHCMAHNM CKOPOCMeEl XUMUYECKUX Pearyull pa3iuiHblX NOPsOK08 U SHepeUl AKMUsayuu u ucnoib308ams
NONyUeHHble pe3yibmamyl 0 peuleHus 3a0ay NPoecCcUOHaNbHOU 0esimenlbHOCMU.

Pe3ynbraTel 00ydeHHs: YMeeT, OUpasch Ha 3aKOHBI (PU3MUIECKON XUMHH U UCTIONE3YS TEPMOANHAMUYECKHE CIIPABOYHBIC TaHHBIC
W/WIH Pe3ynbTaThl (PU3NKO-XUMHIECKOTO 3KCIEPHMEHTA, PACCUUTHIBATH TEIIIOBBIE Y (EKTHI peaknunii, ONpeAensaTs HallPaBICHIE
XUMHYECKHUX PEaKIHH, BEIYHCIATh PABHOBECHBII BBIXO/ IPOIYKTOB, OIPEIENATH COCTaB COCYIIECTBYIONHX (a3 B
JIByXKOMIIOHCHTHBIX CUCTEMaX, HAXOJUTh AKTUBHOCTb, HOHHYIO CHILY, CTEIIEHb M KOHCTaHTY JUCCOLIMALIUH JIEKTPOJIUTOB,
3J1eKTpoAHble noTeHnuansl, 3/1C rajlbBaHUYECKUX 3JIEMEHTOB, OIPEAEISITH KOHCTAHTY CKOPOCTH XUMHUUYECKUX PEAKLUI pa3IuIHbIX
HOPSJKOB M PHEPTHIO aKTUBANUH. VICIIOIBE30BaTh MOMTYICHHBIE PE3YIbTaThl A PELICHHS 3a1a4 IPO(eCCHOHATBHON e TEIBHOCTH.

4. CTPYKTYPA U COAEPKAHUE JUCIUITIJINHBI (MO YJISA, ITIPAKTUKN)

Kon HaunmeHoBaHue pa3iejioB U TeM /BUJL 3aHATHS/ Cemectp | Yacos ®opma
3aHATHSA / Kype KOHTPOJIS
1 Paznen 1. O6yuenne 4 cemectp
1.1 JlexuuonHnsie 3anstus /Tema/ 4 0

1.1.1 BBEJIEHUE 4 1 Ok
IMpenmer u MeToabI HU3NUECKON XMMHUM Kak HayKi. OCHOBHBIE Pa3zielibl
¢usmueckoi xumun. BosHUKHOBEHNE (PU3NIECKO XUMHUH KaK HAyKH.
/JTex/




XNUMHNYECKAS TEPMOJMHAMUKA.

[EPBBIV 3AKOH TEPMOJIMHAMUKM U ETO TTPUJIOXKEHUE
Xumuueckas TepMoAuHaMHUKa. [IpenMeT 1 3a1aun XUMU4eCKOi
TE€PMOJIUHAMUKH.

OCHOBHBIE TTOHATHS U ONIPEAEICHH: OHITHE O CHCTEMaX, TePMOJUHAMUYECKHE
MIPOLIECCHI, KPYrOBbIE U HEKPYTOBbIE, CAMOIPOU3BOJIBHBIE U
HECaMOIPON3BOJIBHBIE (BRIHYXICHHBIC), PABHOBECHBIE M 00PAaTHMBIC ITPOIIECCEHI,
BHYTPEHHSISI DHEPIHs, TEIIOTa U paboTa.

IepBsiii 3akoH TepMoguHAMUKH. POPMYIUPOBKH U MATEMATHUECKOE BBIPAXKEHHE
NIEPBOTO 3aKOHA TEPMOJUHAMUKHU. BrIpaskeHHEe IEpBOro 3aKOHa TEPMOAMHAMUKHI
JUISL pa3JINYHBIX TIPOIECCOB (M300apHOTO, H30XOPHOTO, H30TEPMUIECKOTO,
anrabaTH4ecKoro).

TennoémkocTs. 3aBUCUMOCTb TEINIOEMKOCTH OT TEMIIEPATYPBI.

Tepmoxmumus. Termmosoit addext xumuaeckoi peakimn. 3axoH [ecca.
IIpumenenue 3axona ['ecca s pacuéra TeIIOBBIX AP (PEKTOB XUMUIECKUX
npoueccoB. Cnencrus ux 3akoHa ['ecca. CtannapTHas Teruiota 00pa3oBaHus U
TETIJIOTa CTOPAHUS BEIIeCTBA. 3aBHCHMOCTE TEIUIOBOTO 3 deKTa peakiiu OT
TemrepaTypsl. YpasHeHne Kupxroda. TemnoTsl pacTBopeHns, pa3BeieHUS 1
THIPaTo0Opa3oBaHusl.

BTOPOI 3AKOH TEPMOJMHAMMKH Y EI'O ITPUJIOXEHUE
CaMoIpou3BOJIBHBIE U HECAMOIIPOU3BOJIbHBIE IIpoLiecChl. BTopoii 3akoH
TEepMOAWHAMUKH. DHTpomHs. MaTeMaTHueckoe BhIpaXKeHIE BTOPOTro 3aKOHA
TEpMOAMHAMUKH 11 0OpaTHMBIX U HEOOPATUMBIX NporieccoB. OCHOBHBIE
CBOMCTBA SHTpONNH. MI3MEHEHUE SHTPONIUY B PA3IUYHBIX IIPOLECCAX.
CraTtucTuueckuil XapakTep BTOPOro 3aKOHa TEPMOJUHAMUKU. MakcumainbHas
nosne3Has pabota. Kpurepuu Bo3MOXKHOCTH caMOIPOU3BOIBHOTO IIpolecca 1
PaBHOBECHS B 3aKPBITHIX CHCTEMAaX. XapaKTePHUCTHIECKHUE (QYHKIIH.
TepMOOUMHAMUYECKUE YPABHEHUS COCTOSTHUS.

XNMHNYECKOE PABHOBECHE

XUMHUYECKUH OTeHIMAaN. Y CJIOBUS XUMUYECKOTO PAaBHOBECHUS. XUMHYECKUM
MOTEHIMAJ UIEATIBHOTO U pealbHOT0 ra3oB. OyruTUBHOCTb U AKTUBHOCTb.
3akoH gecTByromux Macc. KoHcTaHTa paBHOBECHS TOMOTEHHBIX Ta30(a3HBIX
peakuuii. XUMHYECKOE paBHOBECHE B T€TEPOreHHbIX cucTemMax. Pacuér cocrasa
PaBHOBECHON cMecH. XUMHYECKOE CPOACTBO. Y paBHEHHE H30TEPMBI
XMMHUYECKOH peakiuy. BiusHue Temneparypbl Ha XUMHUECKOE PAaBHOBECHE.
puanun Jle llatense — bpayna. YpaBHeHus n300apbl ¥ H30XOPbI XUMHUYECKUX
peakuuii Baut-Todda. Biusuue napneHus Ha XAMHYECKOE paBHOBECHE.
TPETUM 3AKOH TEPMOJIMHAMMKU U ETO ITPUJIOXKEHUSA

Tennosas Teopema Hepuera. Cnencreus Temnosoi Teopemsl HepHera. ITpuHnun
HEIOCTIKHMOCTH a0COMIOTHOTO HyIs TemmnepaTypsl. [Toctynar ITnanka.
IIpunoxxeHue TpeTbEro 3aKOHA TEPMOANHAMUKY K PACUETY XUMHYECKUX
paBHOBECHH: MeTOX aOCOIOTHBIX 3HTpoIHiA, MeTox Temkuna — [1IBapiimana,
MeToJ KOMOMHHUPOBAaHUS paBHOBecHs. TepMoanHaMuueckue Tabauisl. /Jlex/

15
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TEPMOJNHAMHWYECKAS TEOPHSI PACTBOPOB

Oo1mas xapakTepucTuka pacTBopoB. Knaccugukaius pactBopoB. MneanbHble,
MPEJICITLHO pa30aBICHHbIC U pealTbHbIC PacTBOPHI. CIIOCOOBI BRIPaKECHUS
KOHIICHTPAIlUK PacTBOPOB. MOIEKyIsIpHAst CTPYKTypa PacTBOPOB.
MeKMOJIeKYIIIpHBIC B3aUMOJICIHCTBIS B pacTBOpax. TepMOAMHAMUYCCKIE
yCIIOBUS 00pa3oBaHusl pacTBOPOB. [lapiuanbHble MOJSPHBIC BETHYMHEI.
VYpaBuenns [m66ca — [{rorema. JlaBieHre HaCHIIIEHHOTO Mapa UAEaTbHBIX
pactBopoB. 3akoH Paymsa. [IpenensHo pa3zdaBieHHbIe pacTBOPHL. 3akoH [ eHpH.
PacTBOpHMOCTB ra30B B )KUAKOCTSX. [IOBBINIIEHHE TeMIIepaTypbl KUTICHUS
PacTBOPOB M TIOHIDKEHHE TEMIIEPATYPhI 3aMep3aHUsl PACTBOPOB. DOYITHOCKOITHUS
u xpuockomnust. OCMOTHYECKOE JaBJIECHHE pacTBOPOB. YpasHeHne Bant-T'odda.
OcmoTtrueckuit koaddunuent. HenmeanpHbie pacTBOpbl. OTKIOHEHHUS OT 3aKOHA
Payns. Pacnipenenenue TpeThero KOMIIOHEHTA B IBYXCIIOWHOM cucTeMe. 3aKOH
pacupenenenus. KoncranTa u ko dunmenT pacrnpenenenus. [Ipakrudeckoe
MIPUMEHEHHE 3aKOHA pacrpeeaeHusI. DKCTpaKuus. MeTo bl OnpeeacHuUs
AKTUBHOCTH KOMIIOHEHTOB PAacTBOpA.

/JTex/
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TEPMOJVHAMUMWYECKAS TEOPUA ©®A30BbIX PABHOBECHU
OcHoBuble noHsTHs. Paza, KOMIOHEHT, YNUCIIO CTeNeHeH cBOOOIBI. Y CIIoBUS
(azoBoro paBHoBecus. [Ipasmo ¢a3 [udoca.

OnHOKOMITOHEHTHBIE cHcTeMBI. [Ipumenenne npasmia ¢a3 [ubd6ca x
OJIHOKOMIIOHEHTHBIM cucTeMaM. ¥YpaBHeHue Knaneiipona — Kiaysuyca.
JlaBnenne HaceimenHoro napa. Temnora ucnapenus. [Ipasuno Tpyrona.
JlmarpaMMBl COCTOSHHS OJJHOKOMITOHEHTHBIX CHCTEM.

JIByxxoMmoHeHTHBIe cucTteMsl. [Ipumenenue mpasuia (a3 [n66ca x
JBYXKOMIOHEHTHBIM cucTeMaM. PU3HKO-XUMUUeCKUi aHanu3. TepMudeckuii
aranms. [Ipuammn HenpepsiBHOCTH. [TpHIMT cooTBeTCTBHA. PaBHOBECHE
KPHCTAJUIBI — )KUAKOCTH B IBYXKOMIOHEHTHBIX CUCTeMax. PaBHOBeCHE KUIKOCTh
— KHJIKOCTb B IBYXKOMIIOHEHTHBIX CHCTeMaX. PaBHOBecue map — KHIKHUi
pacTBOp B JBYXKOMIOHEHTHBIX cucTeMax. 3akoHsl [I. I1. Konosanosa. ®usuko-
XMMHYECKHE OCHOBBI IIEPETOHKH PacTBOPOB.

TpexxomnoHeHTHbIE cucTeMbl. [Ipumenenne mpasuia ¢a3 [ub6ca x
TPEXKOMIIOHEHTHBIM crcTeMaM. [ paduueckoe n3obpaxeHne cocrana
TPEXKOMITOHEHTHBIX CHCTEM. /JIek/

12

2k, Ko

XNUMHNYECKAS KUHETUKA.

OO6mue mousATHSA U onpeneneHus. CKOPOCTs XUMHUYECKOH peakIuu. 3aK0oH
JefcTByomux Macc. KoHcTaHTa CKOPOCTH XMMHYECKOH peakiuy, e€ Gpuznye-
CKull cMblci1. MoneKyIspHOCTb U TOPSI0K peakuuu. GopmanbHas KHHETHKA.
IIpuHnun He3aBUCUMOCTU NPOTEKaHUs peakuuil. Kunetnueckue ypaBHeHUs 11
peakIuii pa3Iu4HbIX HOpAaKoB. OnpeneneHne IOoPsAKOB M KOHCTAHT CKOpOCTeit
XMMHYEeCKHX peakiuid. CroxHble peakiun: OOpaTUMble MOHOMOJIEKYISIPHbIE
peaxIy NepBOro MOpsIIKa, apajulebHbIE, 10CIE10BATENIBHBIE, CONIPSKEHHBIE,
(hOTOXUMHUYECKHE U IIEMHbIE PEaKIUH. 3aBUCUMOCTb CKOPOCTH PEaKIUH OT
TeMnepaTypbl. Y paBHenue Bant-I'odda u Appennyca. DHeprus akTHBaLUH, ee
¢usmyecknii cMbIci. MeToIpI oTpeIeNieHNs SHEPTUH aKTHBauu. Teopus
aKTUBHBIX CTOJIKHOBEHUH, TEOpHs aKTUBUPOBAaHHOIO KoMIuiekca. Karanus.
T'oMOreHHBIi, TeTepOreHHbIH KaTalu3 U (pepMEeHTAaTUBHBIN KaTaju3,
aBTOKaTaJUTHYeCcKue peakiun. OOmye 0COOCHHOCTH KaTaIUTHYECKUX PEaKIHHL.
CyIIHOCTP KaTaIUTHIECKOTO neicTBus. /JIek/

12

3k, K, Ko, C3

1.2

Jlabopartopusie padoTs /Tema/

1.2.1

Jlaboparophas padota Ne2 "Kpuockomnus u 30ynmuockomnus’". /J1a6/

Ok, Ko

1.2.2

JlaboparopHas padota Ne3 "M3ydeHue paBHOBECHS KUAKOCTh — Iap B
OJTHOKOMIIOHEHTHOH cucteme". /J1ab/

Ok, Ko

1.2.3

Jlaboparophas pabota Ne4 "VccinenoBaHue JBYXKOMIIOHEHTHON CHCTEMBI
mudennaMud — Hadranmua". /J1ad/

2k, Ko

124

OrueTHoe 3ausartue /J1a6/

1.2.5

Jlabopatopnas pabota Ne6 "PaBHOBecHE XHUAKOCTh — Iap B OMHAPHBIX
cucremax". /J1a6/

Ok, Ko

1.2.6

Jlaboparopnas padora Ne7 "Omnpenenenue kodpuireHTa pactpeaeacHus
YKCYCHOM KHCIIOTBI MEXIY BOAOH U opraHmdeckuM pactsoputenem'. /J1a6/

Ok, Ko

1.2.7

JIabopaTopHas pabota Ne8 "M3yueHne B3aUMHON paCTBOPUMOCTH KUAKOCTEH B
TPEXKOMITOHEHTHOH cucteme". /J1ab/

Ok, Ko

1.2.8

OruerHoe 3ausatue /J1a6/

13

3aHATHS ceMUHapcKoro Tumna /Tema/

1.3.1

Banstue 1. [lepBhlil 3aK0H TepMOAUHAMUKH. Pacuer paboThl pacinpeHus B
n300apHBIX, H30TEPMIUYECKIX U aanadaTHndeckux nporeccax. /I1p/

1.3.2

3andarue 2. TennoeMKocTb. 3aBUCUMOCTb TEIIOEMKOCTH OT TEMIIEPATYPBI.
Pacuer xonu4ecTBa TEIUIOTHI, HEOOXOIUMOMH JUIsS HATPEBAaHHS BELIECTB.
Beinaua koHTpOsIBHO-CceMecTpoBoro 3aganus. /IIp/

Sk, K, C3

133

3anstue 3. TemnoBoit a3pdekT xuMuueckoit peakuuu. TermtoBbie 3G GeKThI
XUMHYECKOH peakiuu npu P=const u npu V=const. 3akon I'ecca. [lpumenenue
3akoHa 'ecca 11t pacyera TEeIIoBbIX G PEKTOB XUMUIECKUX PEaKIHi.
CrencrBus u3 3akoHa ['ecca. Pacuer craHIapTHBIX TEIIOBBIX 3 dexToB
XUMHYECKHUX PEAKIUH 110 TeIIOTaM 00pa30BaHUs U TEIIOTaM CTOPaHHS
Berects. /IIp/

Sk, K, C3

134

3ansaTHE 4. 3aBUCHMOCTB TEIIOBOTO 3¢ (eKTa peakuy OT TEMIIEPATYPHI.
Ypasuenne Kupxroda. PacueT TemnoBbix 3QpPeKToB XUMHUUECKHX PEaKIHii Ipu
HeCTaHAapTHOH Temmeparype. /TIp/

Ok, K, C3

1.3.5

3aHsATHE 5. 3aBHCHMOCTB TEIIOBOTO (G (PEKTa PEaKIIUH OT TEMIIEPATYPHI.
AHaMTHYECKAs 3aBUCUMOCTbD TETIIOBOTO dPQEKTa peakiiuy OT
temneparypsl. /[Ip/

3k, K, C3




1.3.6

3ansTue 6. KonrponsHas pabota Ne 1 mo teme «Pacder TemnoBsix a¢dexton
XUMHYECKHX peakimiiy. /TIp/

1.3.7

3anstue 7. BTopoii 3aKoH TepMoauHAMUAKU. JHTpomus. OnpeneneHue
HaIpaBJICHUS MPOIECCOB B U30JUPOBAHHBIX CUCTeMaX. PacueT naMeHeHui
SHTPOIMH B PA3IMYHBIX Mpolieccax. PacueT n3aMeHeHHs SHTPOITUH XUMUIECKUX
peaKIHii IPH CTaHAAPTHBIX yciaoBusx. /TIp/

3k, K, C3

1.3.8

3ansaTue 8. 3aBUCHMOCTh M3MEHEHHUSI SHTPOITMU XUMHUUYECKOH peakuy OT
TeMIepaTypbl. Pacuet n3MEeHEHUH SHTPONUK XUMHUUYECKUX PEaKIUil IpH
HECTaH/apTHOHM TeMIIepaType. AHAJIUTHYECKasi 3aBUCUMOCTb N3MEHEHUS
SHTPOIHHU XUMHUYECKOI peakiuu oT Temieparypsl. /IIp/

3k, K, C3

139

3ansarue 9. Kpurepun HarpaBlIieHHOCTH HPOLIECCOB B 3aKPBITBHIX M OTKPBITBIX
cucremas. OHeprus [nd6ca u sueprus [enmpmronsna. Pacuer m3MeHeHUS SHEPTUH
IT'm66ca xummuaeckux peakmit. /TIp/

3k, K, C3

1.3.10

3ansTre 10. 3axoH ngelcTByromux Macc. KOHCTaHTHI paBHOBECHS! TOMOTE€HHBIX U
TeTepPOreHHBIX XMMHYECKHX Peakuui. YpaBHeHne n3orepMsl Bant-T'odda.
Pacuer KOHCTaHT paBHOBECHS XMMUYECKHUX peakiud. /I1p/

Ok, K, C3

1.3.11

3ansTre 11. Pacuer nsmenennii sHeprun [ m60Oca XUMHIECKUX pEaKIIUi
meronoM TemxuHa-IIIBaprmana. PacueT coctaBa paBHOBecHOM cmecu. /ITp/

1.3.12

3ansaTue 12. KonTtponsHas pabota Ne 2 mo Teme «PacdeT KOHCTaHTHI
PaBHOBECHS] XMMHYECKOH peaKklny 1 PAaBHOBECHOT'O cocTaBa cucteMsy. /I1p/

1.3.13

3ansTue 13. 3aBUCHMOCTb KOHCTaHTBI PABHOBECHS XUMUYECKOH PEaKuy OT
TeMIlepaTypsl. Y paBHEHHS H300apsl 1 n30xopsl Bant-T'odda. Biansaue
JaBICHUS Ha XMMHIUYecKoe paBHOBecue. Y paBHeHnue ITnanka. /IIp/

1.3.14

3ansaTue 14. PactBopsl. CriocoOBI BEIpaXKEHUS U pacyeT KOHIIEHTPanuu
pactBopoB. /TIp/

1.3.15

3ansatue 15. PacTtBopbl. 3akoH pacnpenenenus. xcrpakimys. /T1p/

1.3.16

3ansarue 16. ®a3oBble paBHOBECHS B OZTHOKOMIIOHEHTHBIX T€TEPOT€HHBIX
cucremax. YpasHenue Knanelipona — Knaysuyca. Pacuer TennoTs! ucnapeHus u
TeMIIepaTyp KUIEHUS KUAKOCTeH. Da30BbIe PaBHOBECHS B IByXKOMITOHCHTHBIX
cucremax. Jluarpammsl coctosiaust. /I1p/

14

CamocrosTensHas paboTa cTyneHToB /Tema/

1.4.1

KonTtponsno-cemectpoBast pabora Ne 1 «TepmoanHaMuuecKuii aHamu3
TOMOTEHHBIX XUMHYECKHX peakiuity. /Cp/

Ok, C3

1.4.2

IMoxroroBka k ceMrHapcKuM 3aHsTusM. /Cp/

10

1.4.3

ITonroToBKa K BHITIOJHEHHUIO M OTYETY JJAOOPaTOPHBIX paboT. /Cp/

12

Paznen 2. [Ipomexkyrounasi arrecramnus 4 cemecTp

2.1

Ok3amen /Tema/

2.1.1

ITonroToBka K 3k3aMeHy /Ik3amMeH/

35.65

2.1.2

KonTtaktHas padota c IITIC /KoPa/

0.35

¥ ¥

Paznen 3. O0yuyenue 5 cemectp

3.1

Jlexuuonnsle 3ausatust /Tema/




3.1.1

SJIEKTPOXUMU L.

IMpenmer snexrpoxumun. OOIIE 0COOCHHOCTH PACTBOPOB 3JIEKTPOJIUTOB.
OCHOBHBIE TTOJIOKEHHS KITACCHIECKON TEOPHUHU ITEKTPOIHUTHIECKOI
nuccoruann Appernyca. CpeHsst HOHHAs aKTUBHOCTH U K03 (hummeHt
aKTUBHOCTHU. DIEKTPOCTaTUIECKasi TEOPUS CUIIBHBIX JIeKTpOIUTOB Jlebast —
T'roxkens.

OCHOBHBIE TTOHATHS 00 AMEKTPOXUMHUIECCKUX CHCTeMax. 3akoHbI Dapames.
OnekTpudeckast HpOBOJUMOCTS IIEKTPOIUTOB. Y JelbHAs JIEKTPHUECKas
MIPOBOAUMOCTD. 3aBHCUMOCTb yIEIBbHOH 3NIEKTPOMPOBOJIHOCTH OT PA3IMUYHBIX
(haxTOpOB (KOHLIEHTPAIHH, 3apsiia HOHOB, TEMITEPATyPhl). OKBHBAIICHTHAS
JIEKTPUUECKAs IPOBOAUMOCTD. 3aBUCHMOCTD SKBUBAJICHTHOH
9JIEKTPOIPOBOAHOCTH OT KOHLEHTpALXH (pa3BeleH s ). 3aKOH He3aBUCUMOTO
JBIOKeHYsI HOHOB (3akoH Konbpayiina). Teopus Jlebas — Onzarepa.
OnekTpodopeTniecKoe U peslakCallHoHHOE TOpMOoXeHHe. Uncia nepeHoca.
Omnpenenenue gucen nepexoca. [IpumeHeHne KOHTYKTOMETPHH.
OneKTpoHbIE MPOLECCH] U ANEKTPOIABUKYIINE CUIIBL. MeXaHu3M
BO3HHKHOBEHHS Pa3sHOCTH ITOTCHIINAJTIOB Ha TpaHuIle IBYX (a3. [anpBanndeckue
aneMenTsl. O/IC ransBaHUYECKUX 31€MEHTOB. Y paBHeHue HepHera.
Knaccudukanus 31eKTpooB. DIEKTPoAbI HEPBOTo U BTOporo poaa. [a3ossle,
OKHCJIUTENBHO-BOCCTAHOBUTENBHBIE, HOHOCEIEKTHBHBIE SIEKTPOIBI.
Knaccudrkarnms rarsBaHIUECKHX dJIEMEHTOB. TepMoanHaMuKa
raJbBaHUYECKOTO IEMEHTa pacuéT u3MeHeHus sHepruu [u60ca u sHTpOIHN.
3aBucumocts O/IC ranpBaHUYECKOro 31eMEHTa OT TEMIIEPATyphl. Y paBHEHHE
Tu66ca — I'enmemromnbiia s JIC raasBaHUYSCKOTO JIEMEHTA.

/JTex/

16

3k, K, Ko, C3

32

JlaGoparopusie paboTsl /Tema/

3.2.1

Bapuanr 1. JIabopaTtopHas padota Ne9-1 "M3yueHne CKOpOCTH peaKIuu
HMHBEPCUH TPOCTHUKOBOTO caxapa'.

Bapwuanr 2. JlabopatopHas padota Ne9-3 "H3ydeHne CKOPOCTH pas3aoxKeHUS
KOMIDIEKCHOTO HOHA TPHOKCAJIaTa MapraHiia (hOTOMETPHIECKUM

meronom". /J1ab/

Ok, Ko

322

JlaGoparopnas padora Nel0 "M3ydeHne cKOpOCTH peakLul HOIUPOBAHUS
auerona". /J1a6/

Ok, Ko

323

Jlaboparopnas padota Nel 1 "Yucna nepenoca”. /J1a6/

Ok, Ko

324

OruerHoe 3ausartue /J1a6/

3.2.5

Jlabopartopnas padota Nel2 "DnekTpudeckas MpOBOIUMOCTh PACTBOPOB
3JIEKTPOJIUTOB".

/J1a6/

Ok, Ko

3.2.6

JIabopaTopHas pabota Nel4 "TansBanndeckue sneMeHTs!". /J1ab/

2k, Ko

3.2.7

JIabopaTopHas pabota Nel5 "TepmMoanHAMUKa TralbBAaHUYECKOTO
anemenra". /J1a6/

2k, Ko

3.2.8

OruerHoe 3ausartue /J1a6/

33

3aHATHS ceMHUHapcKoro Tumna /Tema/

3.3.1

3anstue 17. CKOPOCTh XUMUYECKOH peakiuy. 3aKOH JCHCTBYIOIUX MAaCC.
KoHcTaHTa CKOPOCTH XMMUYECKOH Peakiiy, e€ pU3NIeCKUi CMBICI.
MounekynsapHOCTb U TOPAOK peakunu. KuHeTnueckrue ypaBHEHUS I PeaKIuil
Pa3IMYHBIX TOPSIIKOB. PacueT KOHCTaHTBI CKOPOCTH U KOJTMUECTBA
mpopearupoBauiero Bemectsa. /I1p/

3k, K, C3

332

3ansarue 18. Metons! onpezneneHus nopsiika peakuny. OnpenenaeHue nopsaxa
peaKnuii MeTOIOM IOJICTAHOBKH U TPahIECKUM METOIOM.
BbrIaua KOHTPOJIBHO-CEMECTPOBOTO 3ananus. /I1p/

3k, K, C3

333

3anarue 19. Metoasl onpeaeneHus nopaaka peakuu. OnpeneneHue nopsiaka
peakIny 1o meproay nojiypacmnana, Mmerogom OctBanbaa — Hoiteca, MeTogom
Bant-Todda. /TIp/

334

3anarue 20. 3aBUCUMOCTb CKOPOCTHU peakIMy OT TeMiepaTypsl. Ilpasuio Bant-
Todda, pacuer TemneparypHOro ko3¢ unrueHTa KOHCTAaHTHI CKOPOCTH
XMMHYECKOH peakiyu. YpaBHeHHe AppeHuyca. Pacduer sHepruu akTUBaIuu
peaxnpm. /TIp/

Ok, K, C3

335

3ansarue 21. Kunernka cnoxHbIx peakuuii. /TIp/

33.6

3ansTre 22. KonrpomsHas padota Ne3 mo teme "Xumndeckas kuaetuka" /IIp/

=




337 3ansTue 23. [Ipeamer snexTpoxumun. O61IME 0COOEHHOCTH PACTBOPOB 5 2 Ok
IeKTPoAUTOB. OCHOBHBIC MOJIOKEHHS KIIACCHYSCKON TSOPHU
AIIEKTPOIUTHYECKOH Arcconmanyu Appernyca. CpenHsst HOHHAs aKTHUBHOCTB U
KOO PUIHEHT aKTUBHOCTH. DNEKTPOCTATUIECKASI TEOPHS CUIBHBIX
anektponutoB Jlebast — ['tokkens. PacueT MOHHOM CHIIBI pacTBOPOB M CPETHUX
HMOHHBIX K03 GUIMEeHTOB akTUBHOCTH. /T1p/

338 3ansarue 24. PacTBOpHI ClIaObIX 3JEKTPOIUTOB. 3aKOH pa3BeaeHus OTcBabIa. 5 2 3Ok, K
Pacder KOHCTAHT ¥ CTETIEHU TUCCOIMAILINH CITa0BIX ANEKTPOIUTOB, pH
cpensl. /TIp/

339 3anarue 25. DnekTpuyeckasi IpOBOJUMOCTD 3JIEKTPOIUTOB. Y I€IbHAs 5 2 Ok, K
3MEeKTpUYECKast IPOBOJUMOCTb. 3aBUCUMOCTh YAEIBHON 3JIEKTPONPOBOIHOCTH
OT pa3JINYHBIX (haKTOPOB (KOHIICHTPAIUH, 3aps/a HOHOB, TEMIIEPATypEI).
AOGCONIOTHBIA 1 OTHOCHUTENIBHBIN METOJ] ONpeACICHNUS YIEIbHON
3MEeKTPONPOBOAHOCTH. HaxoxaeHre mocTosHHOM stueiiku. /TIp/

3.3.10 | 3ansTue 26. DnekTprUyeckas IPOBOAMMOCTb AJIEKTPOJIIUTOB. DKBUBAJICHTHAS 5 2 Ok, K
AEKTPHUYECKAs TPOBOUMOCTb. 3aBHCUMOCTh SKBUBAJICHTHOM
9JIEKTPOMPOBOAHOCTH OT KOHLEHTpANUH (pa3BeleH s ). 3aKOH HE3aBHCUMOTO
JBIDKECHUs MOHOB (3akoH Konppaymia). Pacuet sxkBHBasIeHTHO#
AIIEKTPOIIPOBOTHOCTH NIPH OECKOHEYHOM pa3BeneHud. /I1p/

3.3.11 |3ansarue 27. 3akons @apazes. Yucna nepeHoca. OnpeneneHue Yuces MeToI0M 5 2 Ok, K
T'urropoa. /Tp/
3.3.12 | 3ansarue 28. Konaykromerpus. [IpuMeHeHne KOHTYKTOMETPUH IS 5 2 Ok, K

onpeJieNIeHHs] KOHICHTPAllUH PacTBOPOB, IPOM3BEACHUS PACTBOPUMOCTH
TPYAHOPACTBOPUMBIX BEUIECTB, KOHCTAHT M CTETICHU TUCCOIUALINH CIIA0BIX
JIEKTPOINUTOB, K03()(HUIIMEHTOB AIIEKTPOIPOBOJHOCTH CHIIBHBIX
anektponutos. /IIp/

3.3.13 | 3ansrue 29. KourponbHas pabora Ned o teme "Dnextpoxumus” /TIp/ 5 2

£l =

3.3.14 | 3ansrue 30. DneKTpOaHBIE MPOLIECCH U SJEKTPOIBIDKYIINE CUIIBI. MeXaHU3M 5 2
BO3HUKHOBEHHS Pa3HOCTH ITOTCHIIMAJIOB HA TPpaHHMIle IBYX (a3. YpaBHEHHE
HepHcra s notennuana snektpoa. Kiaccupukanmst 21eKTpoaoB. DNeKTPOIbI
TIEPBOT'O U BTOPOTro poJaa. raSOBI)Ie, OKHCJIUTCIBbHO-BOCCTAHOBUTCIIBHEIC,
HOHOCENICKTHBHBIE AeKTpobl. /T1p/

3.3.15 |3ansrue 31. DneKkTpoHBIC TPOLECCHI U SIEKTPOABIKYILIUE CHIIBI. 5 2 3K,
Tl'anpBanmueckue snementsl. JJC ranbBaHUYECKHX 3JIEMEHTOB. Y paBHEHHE
Hepucra muis DJ1C ranesBaHnveckux dyieMeHToB. Kiaccudukanms
raJbBaHUYeCKUX dJ1eMeHTOB. /TIp/

3.3.16 3anstue 32. TepmoMHAMUKa TaIbBAHUYECKOTO 3JIeMeHTa. Pacuér usMeHneHus 5 2 OK,
sHeprun [ 1O0ca 1 SHTPONNH, TEIIOBOTO 3((heKTa peaKny, KOHCTAHTHI
paBHOBecus. 3aBucuMOocTb DJ]C raapBaHUUECKOTO IIEMEHTA OT TEMIIEPATypPHI.
Ypasuenne [166ca — I'ensmronsua amst 9/1C ransBanuueckoro snementa. /IIp/

34 CamocrosTensHas paboTa cTyneHToB /Tema/ 5 0

34.1 Kontponsno-cemectpoBast pabora Ne 2 « Xumuyeckas KHHETHKA U 5 8 Ok, C3
aneKkTpoxuMus». /Cp/
342 IMoxroroBka k ceMrHapcKuM 3aHsTusM. /Cp/ 5 10 K
343 ITonroToBKa K BBITIOJHEHHUIO M OTYETY JJAOOPaTOPHBIX paboT. /Cp/ 5 10 Ko
4 Paznen 4. [Ipome:kyrouHasi arrectamus 5 cemectp

4.1 Ok3ameH /Tema/ 5 0
4.1.1 ITonroToBka K 3k3aMeHy /Ik3amMeH/ 5 35.65 6%
4.1.2 KonTtaktHas padota c IITIC /KoPa/ 5 0.35 Ok

[Ipumeuanne. @opmbl KOHTpOIA: K — 3K3aMeH, K- koHTponsHas pabora, Ko- koHTponbHEIH onpoc, C3- cemecTpoBoe 3ananue, 3-3auet, Oll-
OTYET I10 TIPAKTHKE.

5. ®OHJ] OLIEHOYHbBIX CPEJICTB

OrneHOYHBIE CpEACTBAa IUIAHMPYEMBIX pE3yIbTaToB oOydeHHs IpeAcTaBleHbl B Buae (oHIOB oreHouHBIX cpeacts (POC),
pa3pabOTaHHBIX B COOTBETCTBUM C JIOKAalIbHBIM HOPMATHBHBIM akTOM YHuBepcutera. @®OC MoxkeT OBITh MpeACTaBICH B
IMpunoxxeHnn k pabouei mporpamMme.

O1neHOYHBIE CPEICTBA ITTAHUPYEMBIX PE3YIBTaTOB 00YUICHHUS IPEICTABICHBI B BUe (HOHIOB OlleHOYHBIX cpeacTB (POC),
pa3pabOTaHHBIX B COOTBETCTBHH C JIOKAJTbBHBIM HOPMAaTUBHBIM akToM yHuBepcutera. POC no pucuuruinie « Pu3ndeckast XUMUSD)
npencrasien B [IPUJIOXXEHUNU k paboueit mporpamme.

BOITPOCBHI K YCTHOMY 3K3AMEHY 110 « IMCHUITIIMHE « DU3NYECKASA XMW A»




HAITPABJIEHHME: 18.03.01 « XUMHUYECKAS TEXHOJIOI U S»
2 Kypc 4 cemecTp

1. IMpenmer u MeToas! PU3NTECKON XMMHUH KaK HAYKH U €€ OTIHYHE OT APYTUX XUMHUYECKUX AUCHUIIIHNH. OCHOBHBIC
paszzensl pusnueckord XuMun. Bo3HUKHOBeHHE (PU3UUECKOM XUMUH KaK HayKu. XUMHUUEcKas TepMoarHamMuKa. [lpeamer u 3agauu
XUMHYECKOH TEPMOANHAMUKH.

2. Xumuueckas TepMoanHamMuka. OCHOBHbIE MOHATHUS U OIPEIEICHUS: IIOHATHE O CHUCTEMAax; TEPMOANHAMUYECKHE
HPOLECCHI, KPYTOBbIE M HEKPYTOBbIE, CAMOIIPOU3BOJIBHEIE U HECAMOIIPOU3BOJIBHBIC (BBIHYXICHHBIC), PABHOBECHBIE U 00OpaTHMBbIE
MPOLIECCHI; BHYTPEHHSIS SHEPTUsl; CIOCOOBI Mepeiaddl SHEPTHH, TEIIOTa U paboTa.

3. IlepBblii 3akoH TepMoaUHAMUKU. DOPMYIUPOBKH U MAaTEMAaTHUECKOE BBIPAXKEHUE IIEPBOrO 3aKOHA TEPMOAMHAMUKH.
BrIpakeHne mepBoro 3aK0Ha TEPMOJMHAMUKH JUTS PA3IHYHBIX MPOLECCOB (M300apHOT0, H30XOPHOT0, H30TEPMUIECKOTO,
annabaTH4ecKoro).

4. Termno€mMKoCTh ra3oB, XUAKOCTEH M TBEPABIX TeN. YAeNbHAs U MOJIApHas (MOJIbHAs) TEIJIOEMKOCTH. VICTUHHAS U cpelHss
TETIIOEMKOCTH, NX B3aMMOCBS3b. TeIIOEMKOCTE ITPH IIOCTOSHHOM JaBJICHUH H IOCTOSTHHOM 00BEMe. B3anmocBs3p n300apHOit n
U30XOPHOH TEMI0EMKOCTU. 3aBUCHUMOCTb TEINIOEMKOCTH OT TEMIIEPATypBbI.

5. Tepmoxumus. TertoBoit ekt XuMuuecKol peakiui. B3auMocBsa3b TEII0BbIX 3()(HEKTOB XMMUYIECKON PeakIuu MPH
MIOCTOSTHHOM 00BEME M TIOCTOSIHHOM JaBieHHH. CTaHIapTHOE COCTOSHUE U CTAaHAAPTHHIN TEIIOBOH 3 (GEeKT XUMHUIESCKOH PeaKIny.
6. 3akon I'ecca. Tepmoxumudaeckue ypapHeHHs. [IpuMeneHne 3akoHa I'ecca i pacdéra TemIoBBIX 3()(HEKTOB XUMHUUCCKUX
npoueccoB. CieactBus ux 3akona l'ecca. CtannapTHast TEII0Ta 00pa30BaHuUs U TEIJIOTA CTOPAHUS BEILECTBA.

7. Crnencrus ux 3akoHa ['ecca. CtaHmapTHas Teruiota 00pa3oBaHHS M TCIUIOTA CTOPAHHS BEIIECTBA. 3aBUCHMOCTb
TETIIOBOTO 3¢ (eKTa peakuu OT TeMIepaTypsl. YpasHeHne Kupxroda B muddepennnansHoit 1 B nHTErpansHoiH Gopme. TermmoTst
pacTBOpeHHs, pa3BeJCHUs U THIPATO0O0pa30BaHuUS.

8. Bropoii 3akoH TepmoauHamMuku. CaMOIIPOU3BOJIBHBIC U HECAMOIIPOHM3BOJIBHBIC, 0OPATHMBIC H HEOOPATHMBIE MPOLIECCHI.
DOpMyIHPOBKH BTOPOT0 3aKOHA TEPMO-IUHAMUKH. DHTpoIus. MaTeMaTHUECKOe BBIPaXKEHNUE BTOPOr0 3aKOHA TEPMOIU-HAMUKY JUIS
00paTHMBIX 1 HEOOPATHUMBIX ITPOLIECCOB. Y paBHEHNUS, 00BEANHSIIONINE TIEPBIH 1 BTOPOH 3aKOHBI TEPMOIHMHAMUKH.

9. OCHOBHBIE CBOWCTBA 3HTPOIHUM. DHTPONUS KaK KPUTEPHIl HANpaBIEHHOCTH CaMONPOU3BOIBHOIO Mpoliecca B
U30JIMPOBAHHBIX CHCTeMaxX. Mi3MeHeHHe SHTPOIUHY B Pa3IMYHBIX ITPOLIECCAX.

10. CraTucTudecKuil XxapakTep BTOPOro 3aKOHa TEPMOJUHAMUKU. TepMoIuHaMU4ecKas BEpOATHOCTb. CBsI3b SHTPOIUU C
TEPMOJUHAMUYECKON BEPOATHOCTBHIO.

1. MakcumarnbHas 1mojie3Has paboTa pu pa3iInyHbIX yCIOBHsAX. DHeprus [md6ca u sneprus ['enbmronsua.
TepmoauHaMudeckue noTeHuansl. Kputepuu BO3MOXKHOCTH CaMOIPOU3BOJIBHOTO IPOLIECCA U PABHOBECHS B 3aKPBITHIX CHCTEMAX.
12. Xapakrepuctudeckue GyHKOUN. TepMOIUHAMIYECKHE YPABHEHUSI COCTOSHHUS.

13. XuMHUyecKkoe paBHOBeECcHE. XUMHUUECKUN MOTeHLMaN. BeipakeHue ycioBUsl paBHOBECHS B XMMUYECKUX CUCTEMax depes

XMMHYECKHE MOTEHIINAIbI KOMIOHEHTOB. XMMHYECKHH TOTEHIINAI HACAIBHOTO U peabHoro ra3os. @yrurusHocTs. Koadduuent
(yTUTHBHOCTH.

14. 3akoH aeiicTByronx macc. KoHcTaHTa paBHOBeCHs TOMOTCHHBIX Ta30(ha3HBIX peaknuil. B3anMocBa3b MexIy
paznuuHbiME KoHcTaHTamu paBHoBecus (K°, KP, KN, KC).

15. XUMHUYECKOE PaBHOBECHE B I'eTEpOreHHbIX cucTeMax. KoHcTaHTa paBHOBECHs reTeporeHHbIX peakuuid. Pacuér cocrasa
PaBHOBECHOM CMECH.

16. YpaBHeHHE H30TEPMbI XUMUYECKON peaklMU. XUMHUUECKOE CPOJICTBO.

17. BimsiHue Temneparypsl Ha XMMHYECKOE PaBHOBECHE. Y PaBHEHHUS M300apbl M M30XOpbl XMMHUYECKOH peakiuu. [IpuHnnm
Jle-IllaTenbe. BiusiHue naBneHus Ha XMMUYECKOE PaBHOBECHUE.

18. Tennosas Teopema Heprera. CnenctBus TeruioBoit Teopemsl Hepreta. Iloctynar ITnanka. @opMynnpoBKH TPETHETO
3aKOHA TEPMOJHHAMUKU.

19. IMoctynar Ilnanka. O6ocHOBaHMe mocTynara [lmaHka ¢ MO3MIMI CTATUCTHYECKOM TepMoanHaMUKH. OrpaHndeHHs

noctynara [Tnanka, ocratounas (HyneBasi) sH-Tponus. [Ipunoskerne TpeTsero 3aKk0Ha TEPMOANHAMUKH K PACUETY XUMHUIECKHX
paBHOBecHii: METOJT a0COTIOTHBIX SHTPOIHH.

20. ITpunoxeHue TpeTbero 3aKOHa TEPMOAMHAMUKH K pacué€Ty XUMHYECKUX paBHOBecHii: Meroj Temkuna — IlIBapimana,
MeTo]T KOMOMHHUPOBaHUS paBHOBecHil. TepMoaquHAMUIeCKUE TaOJIHIIbL.

21. Knaccudukamus pactBopos.

22. Konnenrpanus pactBopoB. MonekynspHasi CTpyKTypa pacTBOpOB. MesKMONEKYNIspHble B3aUMOJEHUCTBUS B PacTBOpaXx.
TepMonuHaMITYECKHE YCIOBHS 00pPa30BaHUS PACTBOPOB.

23. ITapuuaneable MossipHble Benn4uHbL. COOTHOIIEHHS MEXY HapLUaabHbIMU MOJSIPHBIMU BEIMYMHAMU. Y PaBHEHUS
I'n66ca — drorema. MeTo bl onpeesieH sl MapLUualbHbIX MOJISIPHBIX BEJINUYHH.

24. JlaBiieHne HaCHIMEHHOTO Napa HCaIbHBIX PacTBOPOB. 3akoH Payms. IlpenensHo pazOaBiieHHbIE pacTBOpHI. 3akoH [eHpw.
PacTBOpUMOCTE ra3oB B )KUAKOCTSIX.

25. INoBbIIeHNE TeMIEpaTypsl KUIEHHS PAaCTBOPOB H MOHIKEHHE TEMIIEPaTyphl 3aMep3aHus PacTBOPOB. DOYIHOCKONUS U

KPHUOCKOIIUA. YpaBHCHI/ISI 36yJII/ICKOHI/IPI 1 KPUOCKOITUH I paCTBOPOB HEDJICKTPOJIMTOB U DJICKTPOJIUTOB. HpI/IMeHeHI/IC
36yJTI/IOCKOHI/I‘-IeCKOF0 1 KPpUOCKOIIMYCCKOTro METOJAA.

26. OcMoTndeckoe JaBlIeHUe pacTBOpoB. YpasHeHHe Baur-Todda. Ocmorndecknii ko3¢ dumueHT.
27. Hewuneansusie pactBopsl. OTKIIOHEHUS OT 3akoHa Paynsa. Mertonsl onpeneneHusi akTUBHOCTH KOMIIOHEHTOB PacTBOpA.
28. PacnipenenieHne TpeThero KOMIOHEHTA B JIBYXCIIOWHOM cucteMe. 3akoH pacnpesenenus. KoHcranta n koagduiment

pacrpeaciiCHuA. 3aBHCUMOCTh KOHCTAHTBI pactpeacii€Hua OT TEMIIEPATYPHI. BBIpa)KeHI/IC 3aKOHa pacnpeaciICHusd B Cliydac
JAucconuanum U acconuan paCTBOPECHHOI'O BEIICCTBA. HpaKTI/ILIeCKOG TIPUMCEHCHUE 3aKOHA PACTIPCACICHU.

29. Oxcrpakiusd. [Ipumenenne skcrpakuun. O6mas cxema dKCTpakiuu. Pacdér konuuecTBa OCTaBLIETOCS U U3BIEYEHHOTO
BEILIECTBA [IPU OJHOKPATHOM U MHOTOKPAaTHOM 3KCTPaKLUK.
30. Tepmonunammdeckas Teopus (a3oBbix paBHOBecui. OCHOBHBIEC TIOHATHS: TOMOTCHHBIC U T€TEPOTCHHBIC CHCTEMEI, (a3a,

COCTaBJIAONIME BCUICCTBA CUCTEMBI, HC3aBUCUMBIC KOMIIOHCHTEI, CTCIICHD CBO60,H])I. Ycnopus (ba30130r0 paBHOBECHA.




31. VYcnosus azoBoro paBHoBecus. IIpaBuino ¢a3 ITubd6ea.

32. OHOKOMITIOHEHTHBIE cucTeMbl. [Ipumenenne npasmia a3 [M66ca K OJHOKOMIIOHEHTHBIM CHCTEMaM. Y PaBHEHHUE
Kianeiipona — Kiaysuyca. I[Ipumenernne ypasaenus Kiraneiipona — Kitaysuyca K pa3InaHbIM (a30BBIM PAaBHOBECHSIM.
33. ONHOKOMITOHEHTHBIE CHCTeMBIL. /laBIeHNe HACBHIIIEHHOTO Iapa. 3aBUCHMOCTH JABJIEHHS HACBHIIIEHHOTO Iapa OT

TeMmneparypsl. Pacyér TerminoTsl HcapeHus U AaBJIeHUs HACHIEHHOr0 Mapa aHaduTuiecku u rpadudecku. [Ipasuio Tpyrona.
JluarpaMmbl COCTOSIHHS OJJHOKOMITOHEHTHBIX CHCTEM.

34. JIByXKOMIIOHEHTHBIE cHcTeMbl. [Ipumenenne npasmia (a3 [md0ca Kk AByXKOMIIOHEHTHBIM cucTeMaM. Pu3uko-
XUMHYECKUH aHanu3. TepMUUeCKUul aHaNu3.

35. JIByXKOMIIOHEHTHBIE CHCTEMbl. PaBHOBECHE KpHCTAIUIbl — JKUAKOCTh B IByXKOMIIOHEHTHBIX CHCTEMAaX C HEOTPaHHMUYEHHOMN
PacTBOPUMOCTEIO KOMITOHEHTOB B JKHIKOM H TBEPIOM COCTOSHHH, KOMITOHEHTHI HE 00pa3yloT XUMHIECKUX COCTIMHEHHH.

36. JIByXKOMIIOHEHTHBIE CUCTEMBl. PaBHOBECHE KPUCTAIUIBI — XKHUIKOCTh B IByXKOMIIOHEHTHBIX CHUCT€MaX C HEOIpPaHUUYECHHOM
PacTBOPUMOCTBIO KOMIIOHEHTOB B KH/JKOM U B3aMMHOI HEpaCTBOPUMOCTHIO B TBEPIOM COCTOSHUU, KOMIIOHEHTHI HE 00pa3yroT
XMMHUYECKHX COCANHEHUI.

37. JIByXKOMIOHEHTHBIE CUCTEMBI. PaBHOBECHE MKUAKOCTh — KHUAKOCTh B IBYXKOMIIOHEHTHBIX CHCTEMaXx C OrpaHUYEHHOM
B3aUMHOM paCTBOPUMOCTBIO KHIKOCTEH.
38. JIByXKOMIIOHEHTHBIE CHCTEMBI. PaBHOBECHE Map — JKUJKUH pacTBOP B JABYXKOMIIOHEHTHBIX CHCTEMaxX C HEOIPaHWYCHHOM

B3aMMHOH PacTBOPHMOCTBIO JKHIKOCTEH. 3aBHCHMOCTB COCTaBa Iapa OT cocTaBa pacTBopa 3akoHel KoHoBanosa. J[narpaMmer
COCTOSIHUS JUTS pa3JINYHBIX THIIOB PAaCTBOPOB.

39. JIByXKOMIIOHEHTHBIE CHCTEMbI. AHAJIM3 JMarpaMMbl COCTOSIHUS TeMIlepaTypa KUIEHHs — COCTaB s JIBYXKOMIIOHEHTHOM
KHAKOM JIeTydel cMEeCH ¢ HeOTpaHWUYEHHOH B3aMMHON PacTBOPHMOCTBIO XKUJIKOCTEH. DU3NKO-XMMHYECKHE OCHOBBI IEPETOHKH
PacTBOpOB.

40. TpéxxoMmoHeHTHbIe cucTeMsl. [Ipumenenue mpasuna a3 [166ca k TPEXKOMIIOHEHTHBIM cucTeMaM. ['padudeckoe
U300pakeHNE COCTaBa TPEXKOMIIOHEHTHBIX CHCTEM.

BOITPOCBI K YCTHOMY 3K3AMEHY 110 «IMCUUIITIMHE «PU3NYECKAS XVMUS»
HAITPABJIEHUE: 18.03.01 « XUMUYECKAA TEXHOJIOI'MS»
3 kypc 5 cemectp

1. Xumnueckas kuHeTrka. OOmme moHsATHA U onpeneneHus. Kinaccupukanus XuMuaeckux peaknuii. CKopocTb
xuMu4eckol peakuu. CpeaHsas U UCTUHHAS CKOPOCTh XUMHUUECKOH peakiuu. Kunetnyeckue KpuBbIe.

2. 3akoH neifcTByronmx macc. KOHCTaHTa CKOpOCTH peakiyu, €€ GU3NUECKUil CMBICI. MONEKYISIPHOCTh M MOPSI0K
pEaKIuH.

3. ®opmanbHas kuHeTuka. OJHOCTOPOHHUE peakiMy IepBoro nopsaka. Kunernueckue ypaBHEHMs peaklUil IEpBOro
nopsaaka. Bpems nomympespaieHus (MoIypaciaa) peakuii HepBoro nopsaaka. IlceB1oMOHOMONIEKYISIPHBIE PEaKIHUN.

4. ®opmanbHas kuHeTHKa. OIHOCTOPOHHME PEAKIUM BTOPOro mopsiika. KuHeTHueckue ypaBHEHUs peakuuil BToporo
nopsaka. Bpems nonynpeBparesns (orypacmaza) peakiiiui BTOpOro IMopsiaKa.

5. OOHOCTOPOHHUE PEAKLMU TPETHETO Mopsaka. KuneTnyeckue ypaBHEHUsT peakLUid TPETHETO NMopsaka. Bpems

NoJTyTpeBpaleHus (moaypacnaja) peakiuil TpeThero nopsaka. Peakunu 1poOHBIX U HYJIEBBIX MOpsAAKoB. Kuneruueckoe
ypaBHEHHUE peakuuil HyJeBoro nopsaka. Bpems nomynpesparienus (oiaypacrnaja) peakluil HyJIeBoro nopsjaka.

6. Mertoabl onpeneneHus Nopsaka XMMUIECKOH peaKitu.

7. O6parnmMele peaknun. KoHcTaHTa paBHOBecHs 0OpaTUMOM peakIuu ¢ KHHEeTHIeCKol Touku 3peHus. Kunerndeckue
ypaBHEHUS U1l 0OPaTHMBIX MOHOMOJEKYISPHBIX PEaKIUH.

8. [TapannensHble 0OAHOCTOPOHHUE peakuuu. KuHeTHueckue ypaBHEHUs JUIsl apajlyIebHbIX OJHOCTOPOHHUX PEaKIMM.
ConpskEHHBIE OJHOCTOPOHHUE PEAKIMH.

9. [TocnenoBarenbHble OJHOCTOPOHHME peakiuu. KuHeTndyeckue ypaBHEHHUs Ui MIOCIE0BaTEIbHON OJJHOCTOPOHHEH

peakiuy NepBoro nopsaxa. AHanu3s rpaduueckoil 3aBHCUMOCTH U3MEHEHUSI KOHIIEHTPAINIT pearupyrolix BeIecTB BO BpeMEHH
Ul IOCIE0BAaTENBHOM OTHOCTOPOHHEN PEeaKLUK [IEPBOTO MOPsAKA.

10. Hennsle peakiuyu. OCHOBHBIE CTaAUH IEMTHBIX peakuuil. MexaHu3M oOpbIBa I (e3aKTHBAMU AaKTHUBHBIX JACTHIL).
Jnuna nenu. Knaccudukanus nenHplx peakunid 1o JJIMHE TEeTH.
11. doroxummdeckue peakur. OCHOBHBIE CTaIuU (HOTOXUMUYECKUX peakiuil. THITbI IEPBUYHBIX peakIiid. MeXaHu3MbI

JIe3aKTUBALMH aKTUBHBIX YacTull. 3akoHb! poToxumun. KBaHTOBEIH BBIX0/. Kitaccupukanms GoToOXMMUYECKIX peakIii B
3aBHCHMOCTHU OT KBaHTOBOT'O BBIXOJA.

12. 3aBHCHMOCTb CKOPOCTH peakiuu oT Temreparypsl. [Ipasmio Bant-T'opda. Temneparypusiii koaddUIueHT ckopocTi
peakiuu. YpaBHeHHE AppeHuyca B AnbGepeHINaNbHON U HHTErpaabHOH GopMax. DHEprust akTHBAIMN U €€ GU3HIECKUI CMBICIT.

13. Teopust akTUBHBIX cTONKHOBeHHUH. CymrHocTs Teopuu. Pusudeckuii cmbica MHOXuUTeNel B u e-E / RT B ypaBHeHun
AppeHnyca ¢ TI03MIHI TEOPHH aKTUBHBIX CTOJKHOBEHHMIT. CTeprueckuii GpakTop.

14. IIpuMeHeHne TeopuH aKTUBHBIX CTOJIKHOBEHUH K MOHOMOJIEKYJISIPHBIM PEAKIMSM.

15. Teopust akTHBHPOBAHHOTO KOMIUIEKCA (TIEPeX0JHOT0 coCTOsiHUS). OCHOBHBIE MONIoXKeHUsI. OCHOBHOE ypaBHEHHE TEOPHU
aKTHBUPOBAHHOTO KoMILIeKca. DU3HUECKUI CMBICT CTEPHUECKOro (haKTopa ¢ MO3ULUHI TeOpUH aKTUBUPOBAHHOTO KOMILIEKCA.

16. Karanuruueckue peakiun. O6mme ocodeHHocTH. CyIHOCTh KaTAINTHIECKOro NeidcTBHsA. CTeleHb KOMICHCAIUH.
3aBUCUMOCTb CKOPOCTH KaTAJIMTUUECKON PEAKLIUHN OT NOHUKEHUS SHEPIUY aKTUBALIUY.

17. T'omorenHsIi kaTamu3. 3aBHCUMOCTh CKOPOCTH TOMOTCHHON KaTalIUTUYECKOH PEeakIMy OT KOHILEHTPAIIMU KaTalu3aTopa.
Crneunduueckuii 1 00IINH KUCITIOTHO-OCHOBHOM KaTasus3.

18. Teteporennsiii katanu3. OCHOBHBIC CTaJIUHM T'eTEPOTCHHO-KATATUTHICCKUX MPO-IIECCOB. AncopOIus u e€ poiib B

reTeporeHHOM KaTanuse. QakTopbl, BIUAIOLINE HA aKTUBHOCTb KaTanu3aTopoB. CTapeHue U OTpaBICHUE KaTaau3aTopos. Teopuun
TeTEPOreHHOr0 KaTalu3a.




19.

20.
21.
22.
23.

24.

25.

26.
27.

28.

29.
30.
31.
32.
33.

IMpenmer s>nexrpoxumun. OOImUe 0COOEHHOCTH PACTBOPOB MEKTPOIUTOB. OCHOBHBIE MOJIOKEHUS KIACCHYECKOH Teopuu
EKTPOIUTHYECKOH ANCCOLMAMN AppeHnyca.
CpenHssi HOHHasE aKTHBHOCTD M KO3 (GHUIHUEHT aKTHBHOCTH.

OnekTpocTaTudecKkast TeOpHs CHIBHBIX 3IeKTposnToB Jlebas — [Tokkerns.
OCHOBHBIE TOHATHS 00 IMEKTPOXMMHUYECKUX cUcTeMax. 3akoHbl Dapajes.

DnekTpudeckas NPOBOJUMOCTb 3JIEKTPOJIUTOB. Y IeNbHAasl JIEKTpHUYECcKasl IPOBOJUMOCTb. 3aBUCUMOCTb YAEIbHON
AIIEKTPONPOBOTHOCTH OT PA3THYHBIX (PaKTOPOB (KOHIIEHTPALINH, 3apsAAa HOHOB, TEMIIEPATYPHI).
OnekTpudeckast IPOBOJUMOCTD NIEKTPOIUTOB. DKBUBAJICHTHAS 3IEKTPUYECKast IPOBOJUMOCTh. 3aBUCUMOCTh
SKBHBAJIEHTHOMH 3JIEKTPONPOBOAHOCTH OT KOHLEHTpaLUuu (pa3BelleHus). 3aKOH He3aBUCUMOT0 IBUKEHUSI HOHOB (3akoH Kosbpayma).
OneKTpuyYecKas IPOBOJUMOCTD JIEKTPOJIUTOB. 3aBUCHUMOCTh 3KBHBAJCHTHON 3JIEKTPONPOBOJHOCTH OT KOHLIEHTPAIMH
(pasBenenus). Teopus [lebast — Onzarepa. DneKTpodopeTHIeckoe U PeIaKCallHOHHOE TOPMOKCHHE.
Uucna nepenoca. Onpeaenenue yucen nepeHoca. [IpuMeHeHrne KOHAYKTOMETPHH.
ONEeKTpOJHbIE MPOLECCHl U JIEKTPOJBIDKYIINE CHIIbL. MeXaHU3M BO3HUKHOBEHUS! PA3HOCTH MOTEHIMAJIOB Ha I'paHMLE
JIBYX TBEPABIX WX IBYX KUAKUX cpell (KOHTaKTHBIN U NG Yy3HOHHBIH TOTCHITNAT).
OneKTpoaHbIE MPOLECCHl U 3IEKTPOABIKYIUE CIIIBL. MeXaHn3M BO3HUKHOBEHHMS Pa3HOCTU MOTEHIIMANIOB HA TPAHHUILE
TBEPION M KHUIKOH a3kl (METAT — PacTBOP).
lanbBanmueckue snementsl. DJ{C raipBaHMYECKHX AJIEMEHTOB. YpaBHeHue HepHcra.
Krnaccudukanus 3meKkTpoaoB. DIeKTpoas!l IEPBOrO B BTOPOTO POIa.
Knaccugukarms snektpoaoB. [a30Bbie M OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE JIEKTPOIBL.
Krnaccudukanums smexktponos. VloHoceneKTHBHBIE AMIeKTpoabl. Kitaccuukanus ralbBaHUYECKUX 3JIEMEHTOB.
TepMoauHAMHUKA TATEBAHIYIECKOTO dlieMeHTa. 3aBUCUMOCTh JJIC oT TermoBoro 3ddekra XUMHISCKON peaKiluy.
Ypaeuenne [166ca-TI'ensmronsua amst 9/]C raapBaHHUECKOTO dJIEMEHTA.

MMPAKTUKHN)

6. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIUHBI (MOAYJIA,

6.1. Pexomenayemasi iuTepaTrypa

ABTOpBI, COCTaBUTEIH

3arnasue

W3narenscTBO, TO.

OneKTpOHHBIN azpec

JI.1  |Kynpsamos U. B., COOpHHK MPUMEPOB U 3a7ay Mo PU3HIECKON Mocksa: Bricm.
Kapetnukos I'. C. XUMHU: yueb. mocobue mik., 1991
JI.2 | PaBgens A. A. Kpatkwii cripaBOYHHK QU3HKO-XUMHICCKHX Cankr-IletepOypr.:
BEIIMYUH NBan ®enopos,
2003
JI.3 |baxtunaI. /1., COOpHHK MPUMEPOB U 3a7ay 1Mo GU3nIECKOn Bomnrorpaa: PIIK
Hyxanun I'. I1., XUMHU: yue0. mocobue "TlonurexHuk",
Mamnsimesa K. H. 2006
J.4 |Inmazos B. U., Xumudeckast KHHETHKA: yaed. mocobue Bomnrorpaa: PIIK
Hyxanun I I1., "TTonuTexHuk",
baxtuna I'. 1., 2007
Cagenbes E. H.
JI.5 |Bpynunus P. B., Ousnueckas xumusd. TepMoarHAMUKA, PaCTBOPSI, Bonrorpan:
Hyxanun I'. I1. (ha3oBbIe paBHOBecHs: yuel. mocobue BonrI TV, 2012
JL.6 | Ayxanun I IL., [TpakTukyM Mo GU3NUECKON XUMHUH: XUMUYECKast Bonrorpan:
Mansimesa XK. H., KHHETHKA, DJIEKTPOXUMUSL: y4ae0. mocoone BonrI'TY, 2014
baxtuna I'. JI.
JI.7 | Ayxanun I IL., IMpakTukyM 10 HU3NUECKON XUMHH: Bonrorpan;:
Mansimesa X. H., Tepmogunamuka. Pactopsl. @a3oBble BonrITV, 2015
baxtuna I. [, paBHOBecHS: y4eo. mocodue
JI.8 |baxtunal. I, COOpHHK MPUMEPOB H 337124 10 PU3MISCKON Bonrorpan:
Hyxanun I''I1., XUMHUH: yae0. mocobue BoarI' TV, 2016
Masnsimesa K. H.
JI.9 |[Maneimesa X. H., [IpakTrkyM 1o pU3NUECKON XUMUH: y4eO. Bonrorpan:
Hyxanun I'. I1., rnmocobue BonrI'TY, 2016
baxtuna I'. JI.
JI.10 |baxtunal. [I., Kpatkuii kypc ¢pu3ndeckoit XUMUH: yae0.-MeTOI. Bonrorpan:
Mansmmesa XK. H., rnocooue BourI TV, 2016
Hyxanun .11
JI.11 | Akynoga IO. I1., dusnueckas xumus. Teopus u 3a1a4uu: yueo. Canxkr-ITerepOypr: | https://e.lanbook.com/bo
Hzorosa C. T, mocooue Jlans, 2021 0k/153700?
Ipockypuna O. B., category=3863
UYepenkora 1. A.
JI.12 | Ceupugos A. B., dusnueckas XUMHs: yueo. mocodue Canxkr-ITetepOypr: | https://e.lanbook.com/bo
Caupuros B. B. Jlans, 2016 0k/87726#book
JI.13 |TIlomosa A. A, Odusnueckas XuMus: yiaeo. mocobue Canxkr-IlerepOypr: | https://e.lanbook.com/bo
TlomoBa T. b. Jlans, 2022 0k/211859
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31 | bpynunun, P. B. ®usnueckas xumus : [onnaifs xypc] : XTd 18.03.01 : 4 cem O_H / P. B. bpynunus. — Texcr :
anextponHbli // GUOC Bonr[ TV 2.0. : [caiit]. — Pexxum mocTyma : 1711 aBTOPU3UP.II0JIB30BATEIICH.

32 | Bpynwnun, P. B. ®usnueckast xumus : [ornaita kype] : XTd 18.03.01 : 5 cem O_H / P. B. Bpynunun. — Teker :
anexTporHbIH // DUOC Bonr[ TV 2.0. : [caiit]. — Pexxum mocTyma : 1711 aBTOPU3UP.II0JIB30BATENICH.

6.3 IlepeueHb MporpaMMHOro odecneyeHus

6.3.1.1 | C1O "Moodle" - cucTema AUCTAHIIMOHHOTO O0YYCHHUS,

6.3.1.2 | Onepannonnas cuctema Windows;

6.3.1.3 | Adobe Acrobat Reader DC - 6ecrimatHoe pelieHue s mpocMoTpa daiinos pdf.

6.4 IlepeueHb MHPOPMALHOHHBIX CIPABOYHBIX CHCTEM U YJIEKTPOHHBIX 01baMoTeyHbIX cuctem (IBC)

6.3.2.1 | bubnunotexa (HTB), http:/library.vstu.ru/sci-nci;

6.3.2.2 | OnexTpoHHas HH()OPMAIIMOHHO-00pa30BaTeNbHAs Cpefia yHUBEPCHUTETa, http://eos2.vstu.ru;

6.3.2.3 | ObC "Jlanp", https://e.lanbook.com/;

6.3.2.4 | O6C "Book.ru", https://www.book.ru/;

6.3.2.5 | Tabnmua Menneneesa,https:// www.ptable.com;

6.3.2.6 | Caiit o xumuu XuMuK.ru (cipaBo4HbIC MaTepHAIbL, GOPYM, TCOPHS, OHJIAHH CEPBUCHI IO CBOICTBAM XUMUYIESCKUX
BEIIECTB M dJIEMEHTOB), https://xumuk.ru.

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIIUHBI (MO YJIA,
IMPAKTUKH) /OBOPYIOBAHUE

7.1 | MynsruMenuitHas yaeOHast ayqUTOPHS JUTS IIPOBEICHHUS 3aHATHI JICKIMOHHOTO M CEMHUHAPCKOTO TUIA, TPYIIIOBBIX U
WHIUBHIYATBHBIX KOHCYIBTALUH, TEKYIIEro KOHTPOJI U IIPOMEXYTOYHOH arTecTanny. / Y4eOHas qocka, yaeOHas MeOers,
MHTEpaKTUBHAS TPHOYHA, BUIEOTPOCKTOP.

7.2 | JTabopartopus ¢pusmdeckoit xumun. /YdaeOHas MeOels, 1TabopaTopHOE 000pyIOBaHIE 1 KOMITBIOTEpHAs TEXHUKA C
IIPOTrPaMMHBIM OOeCTIedeHHEeM IS IPOBEACHUS Ta00PaTOPHBIX PabOT U pacdeTa pe3ynbTaToB.

7.3 | Aymutopust ISl CaMOCTOSATENRHOM paboThl oOydaromuxcs. / YaeOHas MeOelb, KOMITBIOTEpHAs TEXHUKA, C BO3MOYKHOCTHIO
nojxtoueHus k cetn "MHTepHeT" 1 0becrnedeHreM JOCTYyIA B IEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTENBHYIO CPEILY
YHHUBEPCUTETA (YUTANBHBII 3aJ1 HHPOPMALIMOHHO-ONOINOTEYHOTO LIEHTPA.

8. METOANYECKHE YKA3ZAHUSA VIS OBYHAIOIIIUXCSA IO OCBOEHHUIO U CIUIIVIMHBI (MO YJIA,
IMPAKTHUKH)

Opranusanust 00pa3oBaTENBHOTO MPOIECCa 110 JaHHON JUCIUILIMHE PETIaMEHTHPYeTCs yIeOHBIM IUIAHOM U PACIIHCAHIEM
y4eOHbIx 3ansaThil. [Ipu GopMupoBaHUH CBOCH MHAWBUYAIEHOW 00pa30BaTEIbHON TPAEKTOPHU 00yJarOIuiics IMeeT IpaBo Ha
nepe3avyer AUCLUIUIMHEI (TlepeaTTeCcTalliy ee YacTh), €ClIi OHa Obljla OCBOEHA B MPOLIECCe NPEALIECTBYIONIET0 O0YUeHHS.
[Nepe3auér (mepeaTTecTaMy €€ 9acTH) 0CBOOOXKAAET 00yJarONIerocs: OT HEOOXOAUMOCTH TIOBTOPHOTO OCBOCHHS TUCIUILTIHBI
(TTIOJTHOCTBIO MM YaCTUYHO).

Y4eGHbli npoliece Npy NpenoAaBaHuK Kypca OCHOBBIBAECTCS HA UCIIOJIB30BAHUM TPAJULIMOHHBIX, HHHOBAIL[IOHHBIX U
MH()OPMAIMOHHEIX 00pa30BaTENBHBIX TEXHOIOTHI. TpatunnonHble 00pa3oBaTeIbHBIC TEXHOIOTHHI TIPECTaBICHBI JICKIHSIMH,
HIPaKTHIECKUMH U 1a00paTOPHBIMHY 3aHATHSIMU. VIHHOBaI[MOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH HCIOIB3YIOTCS B BU/IE IIIHPOKOTO
NPUMEHECHHUS aKTUBHBIX U HHTEPAKTUBHBIX (DOPM mpoBeAeHHs 3aHATHiT. MHpOpMaIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH
peann3yroTcs MyTeM aKTHBU3AIUH CaMOCTOATEIFHON pabOTHl CTYICHTOB B AJIEKTPOHHOH HH(POPMAMOHHOM 00pa3oBaTeIbHOM
cpene.

JIeK1IMOHHBIN Kype MpeAronaraeT CHCTEMaTH3UPOBAaHHOE N3JI0KEHHE OCHOBHBIX BOIIPOCOB yueOHOro minana. Ha nepsoit pekiun
JIEKTOp HHPOPMHUPYET CTYACHTOB O PEKOMEHTyeMOM JINTepaType 1 3JIEKTPOHHBIX HCTOYHNKAX HH(OPMAIINH 110 JUCIUIUIHHE, C
yKa3zaHHeM, Kakoi yueOHuK (yueOHOe mocobue) sBiseTcss 6a30BbIM.

JlaGopartopHble pabOTHI MPEIIONAral0T BHITOIHEHNE U OTYET 3a/laHUH 110 TeMaM, PaCCMOTPEHHBIM Ha JIEKIIHOHHBIX 3aHATHSX.
KaxxgoMy m1abopaTopHOMY 3aHATHIO IIPEAIIECTBYET CAMOCTOATENbHAS HOATOTOBKA CTYCHTA, BKIIIOUAIOMIAs: O3HAKOMIICHHE C
cofiepkaHueM J1abopaToOpHOIl paboTHI IO yueOHOMY TOCOOHIO (METOANYECKOMY YKA3aHHIO), TPOPAOOTKY TEOPETUIECKON YacTH U
HPaKTHYECKOMY POBEJCHHIO pabOThI C NCIIONB30BAHUEM J1a00PATOPHBIX YCTAHOBOK.

HepequL JOITIOJITHUTCJIBHBIX MCTOAUYCCKHX yKa3aH1/1171 JJI1 OCBOCHUA TUCIHUIIIIMHBI:

1.PaBHOBeCHE KHUIKOCTh — Map B OMHAPHBIX CUCTeMaX: MeTo. ykaszanus /coct. I'. /. baxtuna, E. B. Jlepoumep, K. H. Mansiiesa;
BoarI'TV. — Boarorpan, 2012. — 24 c.

2. JlnarpaMMmsblI IUNIAaBKOCTH ABYXKOMITIOHEHTHBIX CHCTEeM: MeToA. yka3zaHus /coct. I'. 1. baxtuna, C. C. [Ips6una, A. b. Kounos —
Bonrorpax: UYHJI BoarI TV, 2013. - 20 c.

3.0OneKTpuieckas MPOBOJAUMOCTE PACTBOPOB JIICKTPOIUTOB: MeTo. ykazauus /coct. I.I1. dyxanun, XK.H. Mainsimesa,

E.T" Jyxanuna/ Bonr[ TY. — Boarorpan, 2016, - 30 c.

4 IpaktukyMm 1o ¢usudeckoit xumun: Tepmonunamuka. PactBopsl. @a3oBbie paBHOBecus: yue6. nocodue/ I.I1. dyxanun, JK.H.
Maneiiesa, I'.Jl. baxtuna; BonrI'TY. — Bonrorpan, 2015. — 156 c.




5.Ilpaxtukym mo pmsudeckort xumuy, 4. II. Xumuueckas kunetuka:yded. mocodue / I'. I1. dyxanun, XK. H. Mansimesa, I'. .
Baxtuna;Bonrl TY. — Bonrorpan, 2014. — 64 c.

6.ITpakTkym™m 1o usmdgeckoit xumud, 4. I11. Dnekrpoxmmus: yuaeo.

nocobue / I. I1. dyxanwun, XK. H. Mansiesa, I. [I. baxtuna; BonrI TY. — Bonrorpan, 2014. — 104 c.

CamocTosTenbHas paboTa CTY/ICHTOB BKJIIOYAET N3y4CHUE 3aKOHCIIEKTHPOBAHHOTO Ha JIEKIIMOHHBIX 3aHATHAX MaTepuala,
JIOTIOJTHEHHE €T0 C YUeTOM PEKOMEH/IOBAaHHOM 110 TAHHOH TeMe JINTEePaTypHhl, CAMOCTOSATEIBHYIO ITOJTOTOBKY K JJaOOPaTOPHBIM
paboTaM, caMOCTOSITENIFHOE BBIOIHEHHE U 0(OpMIICHHE 3aJaHNIT KOHTPOIBHO-CEMECTPOBOH PabOThI, AHAIOTHYHBIX BBIOITHEHHBIM
Ha 3aHATUSAX.

B Teuenne ceMeCcTpa jid CTYACHTOB POBOJAATCA IPYHIIOBBIC TCKYIIIUE KOHCYJIBTAllUU 11O yqe6H01‘/'1 JUCIHHUIIIINHEC, 4 TAKXKC
KOHCYJIbTAIlMA TIEPE DK3aMCHOM.

DK3aMEH MOXET MPOBOJAUTECS KaK B YCTHOM, Tak U B MUCBMEHHOH (popMe, a TakKe B BUIE TECTUPOBAHUS C HCIIOJIB30BAaHHEM
9JIeKTPOHHON HH(OpMAIIMOHHOH 00pa3oBaTenbHOi cpeasl BoarI TY (BMOC). [Ipumep sK3aMeHalMOHHOTO OHUJieTa K YCTHOMY HIIN
MUCBMEHHOMY 3k3aMeny npuiaraercs (B @OC B npUII0KEHUN).

MCTO,ZII/I‘-IeCKI/Ie PEKOMCHIAIUU 110 O6y‘-IeHI/IIO JII] C OTPAaHUYCHHBIMU BO3MOKHOCTAMUA 310POBbA 1 NHBAJINJIOB.

[Tpodeccopcko-nearornieckuii cCocTaB 3HAKOMHUTCS C TICUXO0JIOT0-(DHM3HOIOTHUECKUMHI 0COOEHHOCTSIMH 00YHaIOIIMXCsl HHBAIUIOB
1 JINII C OTPaHWYEHHBIMU BO3MOKHOCTSIMH 310poBbs (OB3), MHINBHIYaTbHEIMU IIPOTPAMMaMH PeaOMINTANH HHBATHAOB (TIpH
Hammuny). [Ipr Heo6X0ANMOCTH OCYIIECTBISAETCS JOIONIHUTENIBHAS MTOIEPAKKA MPETOJaBaHUS TICUXOJIOTaMH, COITUAIBHBIMU
pabOTHHKAaMH, MPOILEANINMH HOATOTOBKY aCCUCTEHTAMHU.

B cootBercTBHE ¢ MeTOAMYECKUMH peKoMeHaanusIMu Munoopraayku PO (yrB. 8 anpens 2014 r. N AK-44/058H), B kypce
MIPEIoNaraeTcsi UCIOIb30BaTh COLMAIbHO-aKTUBHbIE U pedIeKCUBHBIE METOIbI 00YUEHUsI, TEXHOJIOTHU COLMOKYABTYPHOM
peadMIMTaliH C LIEIbI0 OKa3aHUs IIOMOIIY B YCTAHOBJICHUH TTOJTHOLICHHBIX MEXJINYHOCTHBIX OTHOLIEHHH C IPYTHMMH CTyACHTaMH,
CO37JaHUH KOM(OPTHOTO IICHXOJIOTMIECKOTO KIMMaTa B CTYICHUECKOH TPYIIIE. ITI0A00p U pa3padoTKa yIeOHBIX MaTepHalioB
MPOU3BOIATCS C YUETOM MPEIOCTaBICHUS MaTepuala B pa3InuHbIX (hOpMax: ayJUalbHOH, BU3yalbHOH, C MCIOJIB30BAaHUEM
CIICIMATIBHBIX TEXHUYECKUX CPEACTB U MHPOPMALOHHBIX CUCTEM.

OcBoenne aucnuruiuHe! TuiamMu ¢ OB3 ocymecTBiseTcs: ¢ HCIOMB30BAHUEM CPENCTB 00yUIEeHUS OOIIETO U CIIEUATBHOTO
Ha3zHaueHHs (IEPCOHABHOTO U KOJUIEKTUBHOTO HCIIONB30BaHMs). MaTepHalbHO-TEXHUUECKoe o0ecIiedeHre nperycMaTpiuBaeT
MPUCTIOCOOJICHUE ayIUTOPHiA K Hykaam jui ¢ OB3 (mpu HE0OX0UMOCTH).




