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1. Ilesiu 0OCBOEHUSA TUCHUATNIUHBI

Llenpto ocBoeHMsI AMCUMIUIMHBI «Du3nyeckas XUMHS» SBISETCS (OpMUpPOBAHUE Y CTYJICHTOB
KOMIIETECHLINH, SBJISIIOIIMXCS OCHOBOM HAyYHO-UCCIIEIOBATEIBCKOW M IEIArOrM4eCKOr JEsITENbHOCTH,
MO3BOJISIIOIINUX OBJIAJICTh 3HAHUEM (DYHIAMEHTAIBHBIX 3aKOHOB COBPEMEHHOW TEOPETHYECCKOW XUMHUU U
3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX MPOIECCOB, a TAKIKE CIIOCOOHOCTHIO MIPUMEHSITh OCHOBHBIC
€CTECTBCHHOHAYYHBIC 3aKOHBI B 00JIACTH XHUMHYECKOTO O00pa30oBaHUs, TEXHUYECKHX HAyKax, B
XUMHUYECKON OTpaciii MPOMBIIUICHHOCTH, B c(hepe HAYKOEMKUX TEXHOJIOTHH.

2. MecTo AMCUMILIUHBI B cTpyKType OIT

Jucuumnba «@Pusnueckas XHUMHUSA» OTHOCHTCS K 00s3aTenbHOM uacTh  00Opa3oBaTesIbHON
nporpammsbl. JlucuuruimmHa 6a3upyercs Ha OCHOBHBIX 3aKOHAX M 0a30BBIX MOHATHSAX M3y4aeMbIX paHee
IIpU OCcBOeHuM JucuuIumH: «Martemarukay, «@usnka», «KBaHTOBas MEXaHUMKAa M KBAHTOBAs XUMU»,
«AHanmuTHueckast xumusn», «Pacuetsl B xumun» U «OO011asi HEOpraHu4ecKasi XuMuUs».

JU1st OCBOEHUS JaHHOW JUCHUILINHBI 00yYaroIUICs TOJDKEH:

3HaTh: CBOMCTBA XHMMHYECKUX DJIEMEHTOB, IPOCTBIX MOJEKYJI M CJIOXHBIX COCIMHEHUN B
pa3JIYHOM arperaTHOM COCTOSHUM (HEOpraHWYecKue, OpraHMYecKue BeIlecTBa M MaTepuaibl Ha HUX
OCHOBE), KOHIICHTPAIIMH PacTBOPOB, (hyHAaMEHTAIbHbIC 3aKOHOMEPHOCTH (PU3UYECKUX SBJICHUHU, 001IHE
IpPEJCTAaBICHUS O 3aKOHOMEPHOCTSX IPOTEKaHUs XMMHUYECKMX PEaKLIMH, TEXHUKY O€30IaCHOCTH B
XUMHUUYECKOH J1abopaTopuu;

YMeTh: MpoBOAUTh (PU3MKO-XUMUYECKUN SKCIEPUMEHT, TOTOBUTH pabouyue pacTBOpPbI 3aJaHHON
KOHLEHTpaluy, o0pabaTrbiBaTh M 00CYXJaTh JKCIEPUMEHTAJIbHbIE 3aBUCHMOCTH, I10JIb30BaThCS
yueOHOI, HayYHO! U CIIPaBOYHOM JIUTEPaTypol, ceTbio IHTepHeT;

NMeTh: HaBBIKM MPOBEACHUSI KOJUYECTBEHHOI'O XMMUYECKOTO aHajIN3a, HaBBIKM MCIIOJIb30BaHMS
KOMIIBIOTEPHBIX ~IPOrpaMM JJIsl  KOJMYECTBEHHOH  CTaTHCTUYECKOM 00pabOTKM  pe3ylbTaToB
HKCIIEPUMEHTA.

VYcnenHoe ocBOeHHE CTyAeHTaMHu Kypca «Pu3mdeckas XHMHUS» MO3BOJISIET cPOpMUPOBATH UM
CUCTEMY 3HAaHUU JUIsl TIOHUMaHUS 3aKOHOMEPHOCTEH MPOTEKaHMsI XUMHUYECKHX IPOILECCOB U Oyaer
CHOCOOCTBOBAaTh TOTOBHOCTU CTYJEHTOB K H3YYEHHIO JUCHMIUIMH, H3y4aeMbIX Ha TOCIEAYIOIINX
Kypcax: «XHUMHUYEeCcKas TeXHOJIOrus», «Opranunyeckas xumus», «Kpucrtammoxumus», «KommounHas
XUMHUSA», «DPHU3NUECKUE METOJbl UCCIEOBAHUNY», «XUMUUYECKNE OCHOBBI OMOJIOTMYECKUX MPOIIECCOBY,
«BpicokomoneKkysapHble coequHeHus», «lIpuxnanHas XuMuyeckas KuHETHKa», «TepMoanHaMHKa
peakuuii B pacTBOpax» M Pa3lIMYHbIX CIELKYpCax, CO3/1aTh HAYUHYIO U MHUPOBO33PEHUYECKYIO 0a3zy ais
JanbHeNIe npopeccuoHaNbHOMN AEITEIbHOCTH.

3. Illlanupyembie pe3yJbTaThl 00yYeHHs 10 JTHCHHUTIIJIHHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIIOCOOCTBYET AUCHUIIINHA

[Tpu ocBOEHMHU AUCHUILIMHBI OPMUPYIOTCS CIEAYIOLUE KOMIIETEHIIMU B cooTBeTcTBUU ¢ PI'OC
BO 1o naHHOMY HanpaBJIEHUIO TOATOTOBKHU:

0) oomenpodeccuonansubie (OIIK):

OIIK-2: cnocoOeH MpOBOIUTh XMMUYECKUH SKCIEPUMEHT C HCIOJIb30BAaHUEM COBPEMEHHOTO
00opyoBaHus, cO0JII01asi HOPMbI TEXHUKHU 0€30TIaCHOCTH,

B) npodeccronanpabie (I1K):

IIK-1: cnocobOeH mnaHupoBaTh pabOTy M BHIOMPATH aJIEKBAaTHBIE METOJbl PEIIEHUS HAy4YHO-
UCCIIEIOBATEIbCKUX 337a4 B BBIOPAaHHOM 00JACTH XMMMH, XUMHUYECKOW TEXHOJOTMH MM CMEXHBIX C
XUMHEH HAayKax;

IIK-3: cnocobeHn Ha ocHOBe KpuTHueckoro aHanusza pesynbratoB HUP m HUOKP ouenuBats
NEePCIEeKTUBBl X MPAKTUYECKOT0 MPUMEHEHHUS W MPOJODKEHUS paboT B BHIOpaHHOM 00JacTH XHMMUH,

XUMHYECKOM TEXHOJIOTHUH WM CMEXKHBIX C XUMHEH HayKax.
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3.2. IlepeyeHb NJAHUPYEMBIX PpPe3yJbTATOB O0y4eHHs] 1O JMCHHUILUIMHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTHKEHHS (POPMHUPYeMbIX KOMIIeTeHIH I

B pe3ynbraTe 0CBOGHUS TUCHMIIIIMHBI 00y4aroLUIUics JOIKEH:

3HaTBh: 3aKOHBl TEPMOAMHAMMKH, XapaKTEPU3YIOIIUE COCTOSHHUE pABHOBECUS CHUCTEM U
HalpaBIEHHOCTH XUMHUYECKOr0 MpoLecca; TEPMOJUHAMUYECKHE KPUTEPUH 00pa30BaHUs UICAIbHBIX U
pEAIbHBIX KUJKMX MHOTOKOMIIOHEHTHBIX CHCTEM M MX CBOMCTBAa; OCHOBHBIE 3aKOHOMEPHOCTHU
TEPMOJIMHAMUUYECKOW TEOPHUM PpacTBOPOB, OOIIME MPEJICTABIECHUS O TEPMOAMHAMHUKE HOHHBIX U
JIEKTPOJIHBIX IPOLECCOB, MEXHOHHBIX B3aMMOIEHCTBUSIX B PACTBOPAX 3JIEKTPOJIUTOB, HEPABHOBECHBIX
3JIEKTPOJHBIX CUCTEMAX; 3aKOHOMEPHOCTH (POPMabHON KMHETUKHU 3JIEMEHTAPHBIX M CIOXKHBIX PEAKLIUH,
0azoBble Teopur peakimonHou crocodHoctu Bemiects; (OIK-2, MK-1, MK-3); npuHIunel padboThl
y4yeOHO-HayyHO! anmapaTypbl, UCIOIb3YeMON Ul MPOBEACHUS (PU3MKO-XMMUYECKUX IKCIEPUMEHTOB:
(OTORIIEKTPOKOJIIOPUMETPA, MOTEHIIMOMETPOB, MPOCTEUIIET0 KaJIOPUMETpa, KUJIKOCTHOTO TEPMOCTATa,
naboparopHoro moHomepa, kouaykromerpa (OITK-2); HOpMBI TEXHHKH OE30MAaCHOCTH M MHOXKApHOIL
Oe3omacHocTH Tipu pabote B xumuueckoi adoparopun (OIK-2).

YMeTb: IPUMEHATH 3HAHHE OCHOBHBIX TEPMOJMHAMUYECKMX U KMHETUYECKHX 3aKOHOMEPHOCTEN
npu OOBSICHEHUM MEXaHHW3MOB TIPOTEKAHUS XUMHUYECKHX IMPOIECCOB; MPOHM3BOJUTH PACUETHl C
WCIIOJIb30BAHUEM DA3JIMYHBIX KOHLIEHTPALMOHHBIX IIKaJI W TEPMOJAMHAMUYECKUX KPUTEPHUEB IO
0a30BbIM ypaBHEHUSM TEPMOJMHAMUKH, TEOPHUH PACTBOPOB, JIEKTPOXUMHUHU, XUMHUYECKOW KHHETUKU
npu pemennd npodeccuonanpubix 3amad (OIK-2); monydats sxkcnepumentanbhbie nanHbie (ITK-1);
II0JIb30BAThCS 3ALMTHBIMU CPEJICTBaMU Ipu nposeneHuu padot c¢ ydactuem JIBXK, C/JAB, a taxxke
IIPOTUBOINOXKAPHBIMU CPEACTBAMM; OKa3blBaTh IOMOILb NP BO3HUKHOBEHUHM YPE3BBIYAWHBIX CIy4yacB
MOpPaKEHMsI YEJIOBEKA BCJIEICTBUE HEAKKYpPAaTHOTO NPUMEHEHHUs B3pPBIBOONACHBIX U IOYKAapPOOMACHBIX
BemectB  (OIK-2); npuMeHsTr 3HAHHE OCHOBHBIX TEPMOJAWHAMHUYECKUX W  KHHETHYECKHX
3aKOHOMEPHOCTEH MPH MOJIYYEHUH TMOJYYEHHBIX SKCIIEPUMEHTAIBHBIX PE3yJIbTaTOB B CBOECH Hay4yHOM
JEATEIBHOCTH; TIPUMEHSATD CIIOKUBIINECS MUPOBO33PEHUECKUE ECTECTBEHHO-HAYUHBIE NIPECTABICHUS B
cBoeit mpodeccronanboit aesrensHocTr (IMK-1, IK-3);

HNmerp: HaBBIKM BIaJECHHUS OCHOBHBIMM IPEICTABICHHUAMHU O TEPMOJMHAMUYECKUX KPUTEPHSIX
00pa30BaHMs UACATBHBIX U PEAbHBIX )KUJIKUX MHOTOKOMIIOHEHTHBIX CUCTEM U X CBOMCTBAX; 00IIMMU
IPEJICTaBICHUSAMH O TEPMOAMHAMHUKE HOHHBIX W DJEKTPOJHBIX  IPOLIECCOB, MEXHOHHBIX
B3aMMOJICHCTBUSX B pacTBOpPAx AJIEKTPOJIUTOB, HEPABHOBECHBIX JJIEKTPOJIHBIX CHCTEMaX; HaBBIKU
BJIaJIeHUsI 0a30BBIMHU 3aKOHOMEPHOCTAMHU (POpPManbHON KMHETHKH SJIEMEHTAPHBIX U CIOXKHBIX peakiuii,
0a30BBIMH TEOpHUSMHU peakinuoHHou crocoOHocTH BeriecTB (OIITK-2); HaBbIkM pabOThl Ha CEPUITHOM
000OpyJIOBaHUHU, OCHOBAHHOM Ha MpPHUHLUMNAX KOJOPUMETPUH, TOTEHIMOMETPUH, KaJIOpUMETPHUH,
IrPaBUMETPUH, TUTPUMETPUU C LENbI0 KOJIMYECTBEHHOIO aHaliu3a COJEp)KaHUsS KOMIIOHEHTOB B
pactBopax (OITK-2); HaBBIKM NPUMEHEHUsI CPEICTB 3aIUTHl OT MOPAKEHUS KOKH H JIbIXaTEIbHON
cucTeMbl, a Take cpenctB noxaporymeHus (OIIK-2); HaBbiku BiageHus 0a30BBIMH YPaBHCHUSMH
XUMHYECKOH TEPMOJAMHAMUKH, OCHOBHBIMH PAacCUYETHBHIMH YPABHEHMSMH TEPMOJMHAMUKH PacTBOPOB,
KMHETUKHU, 3JIEKTPOXUMHHU JJIS TTOJIyUYEHUs TapaMeTPOB, XapaKTEPU3YIOIIHUX COCTOSHUE U PEAKIIMOHHYIO
ciocooHocth BemectB (ITK-3); HaBbIKKM CBOOOAHOTO BIIaICHHS CIIPABOYHOM JIMTEPATYpO, B TOM YHCIIE
C IpUBJIEYEHHEM HMH()OPMAIIMOHHBIX 0a3 JaHHBIX; HABBIKM HCIIOJI30BAHUS METO/IOB MOJEIHUPOBAHUS
XUMHYECKHX IPOLIECCOB, TEOPETUYECKOTO M IKCHEPUMEHTAIBHOIO MCCIEAOBAaHUSA  Ppa3IUYHbIX
XMMHYECKUX TpEeBpalieHuii B ra30Boi M KoHaeHcupoBanuoi cpenax (ITK-3), HaBblkM TmOMCKa U
NEepBUYHON 00pabOTKH HAyYHOH M HAYYHO-TEXHHUYECKOW MH(OPMALMHU C MPUBICUYCHUEM COBPEMEHHBIX
06a3 nmanHbix (OIIK-2), HaBBIKaMH CaMOCTOATENBHOW paboThl B cdepe NpOBENEHHUS HAYUIHBIX
uccnenoBanuii (IIK-3), meTonukamu nonydeHust 1 00pabOTKH HKCIEPUMEHTAIBHOTO MaTepualia, B TOM
Yucje C TMpuBIeYeHHEM HHGOPMAIIMOHHBIX 0a3 JTaHHBIX; METOJWKAMH CTATUCTUYECKOHW 00paboTKH
JIAHHBIX, OLCHKH TOYHOCTH U HAJIGKHOCTHU TONTy4eHHBIX pe3ynbraToB (ITK-1).
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4. O0beM U coiepkaHMe U CHUTITHHbI
OO1mast TPYA0EMKOCTh AUCIUIUIMHBI COCTaBsAeT 18 3aueTHbIX eaunull (648 akageMUYeCKHX 4acoB).

4.1. Conep:xkaHue AUCHUIJIMHBI 10 pa3genamM (TeMaM), COOTHECEHHOe C BHJIAMHU WU
TPYA0E€MKOCTbI0 3AHATHI JIEKIIHOHHO-CEMHUHAPCKOI0 TUIIA

Ne . @OpMBI TEKYILETO
/ Bunbl 3ansTuii, ux
wn Pa3znensl (Tembr) e KOHTPOJISI yCIIEBAEMOCTH
5 00BEM (B aK.uacax)
JMCIUTUTAHBI ot
é 3ansaTus 3ansaTus DopMbI IPOMEKYTOUHOM
JICKIIMOHHO CEMHUHAPCKOro arTecrauuu
TO THUIIA THIIA
5 cemecTp
Pazngea 1. Xumnueckasi TepMOAUHAMHUKA

1 | IIpencraBnenue paboueit BxonHoil KOHTPOIIb U
HpOrPaMMBHI, OCMBICIICHHE | 5§ IMarHoctuka. TecTupoBaHue
TpeOOBaHMIA K OopraHu3anuu OCTaTOYHBIX 3HAHUH (DU3HKH,
nporecca 00y4JeHws, HEOPraHNYEeCKOH XUMHHU 1
CaMOCTOATEIBHOW PAabOTBI U (opM MaTEMAaTHKH C MTOCIIEAYIOIM
arrecranun Y4eOHBIX JOCTUKCHHM 00CyX/IeHeM pe3ylIbTaToB
Beenenue B kypc. «Pusnueckas 2 4 nipaxT.

XUMHS KaKk Hayka». TpeOoBaHUS K 3aHATHE
OpraHu3alnuu nporecca

oOyueHus, CaMOCTOSITEIbHOU

pabotel u (opM aTTecTanuu IO

Kypcy.

2 | OcHOBBI XUMHYECKON 5 72 Koi10kBHyMBI, KOHTPOJIEHBIE
TEPMOIMHAMHUKH. OCHOBBI mabop. paboTHI TIO OT/IENBHBIM
CTATHCTHYECKOH TePMOIUHAMUKH 38 3aHsTHE riaBam, JOMallHHe 3a/1aHus,

3aluTa OTYETOB 110 Jad.
36 mpakT. pabote
3aHSTHE
TepmoauHamMuka ¢dazoBoro | 5 24 nabop KoJsumokBiyMmsl,
: KOHTPOJIbHBIE pabOTHI 110
3 | paBHOBecHs SAHSITIHE TP p
12 OT/ICJIbHBIM TJIaBaM,
6 paKT JIOMaIllHee 3aJjaHue, 3aliTa
Paxt. 0TYeTOB 110 J1ab. paborte
3aHsTHE
3akmounTenbHbld.  [loaBenenne u 5
2 MpaxT.
4 | aHanms HPOMEKYTOUYHBIX SAHSTHE
PE3yJIBTaTOB OCBOCHUS TUCIIUIUIMHBI
Htoro 3a cemectp 52 144 3auer, sK3aMeH
6 cemecTp
Pasnen 2. @®yHKIHOHAJBHAs (pu3nvecKasi XUMHS
6 18 nabGop. | KomimokBuyMbl IO OTAETBHBIM
5 o 3aHsTHE rliaBam, JioMalHee 3ajaHue,
OCHOBBI TEPMOJIMHAMUYECKOI
16 KOHTPOJIbHBIC Pa0OTBI, 3aIIUTa
TEOPUHU PACTBOPOB
18 mpaxr. OTYETOB 110 Jal. pabore
3aHSTHE
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6 18 nabGop. | KonmokBuyMbI IO OTAETBHBIM
6 3aHsATHE r71aBaM, JOMallHee 3a1aHue,
OCHOBBI 2JICKTPOXUMHUHU 16 KOHTPOJIbHBIE pa0OTHI 3aIlUTa
18 mpaxT. 0TYETOB 110 Jab. pabote
3aHsTHE
6 20 nabop. | KomIokBUyMBI IO OT/ICITBHBIM
7 OCHOBEI XHMUUIECKOH KHHETHKH 3aHsTHE rJIaBaM, JJOMallHee 3aaHue
16 KOHTPOJIbHBIE pabOTHI, 3aLUTa
18 mpaxr. OTYETOB TI0 J1a0. paboTe
3aHSTHE
8 3akmrounTtenbHbId. [loasenenue u 6 2 mpaxT.
aHaJIN3 TPOMEKYTOUHBIX 3aHsATHE
PE3yJIBTaTOB OCBOCHUS TUCIIUIUINHBI
Htoro 3a cemecTp 48 112 DKk3aMeH
HToOro nmo jucuunjinue 100 256 Ok3ameH (2), 3aueT (1)

4.2. PazBepHyTO€ ONUCAHME CO/IEP:KAHNS TUCHUIJIMHBI 0 pa3aejaM (TeMaMm)

Pa3zgen 1

Ne Ne

OcHoBHOe cojiepKaHue JeKImii
TeMbl | JIEKIIUH

duzngeckas XUMASI Kak HayKa

Beenenue. Omnpenenenue ¢usnueckoid XuMuM Kak Hayku. llpeamer, umenu u
metonbl (pusmueckoir xumuu. Mcropus BO3HMKHOBeHHS Hayku. OCHOBHBIC
1 1 sranbl pa3Butuss. M.B.JloMoHOCOB - ocHOBaTenb (usnueckoi xumuu. Poib
OTEYECTBEHHBIX YUEHBIX B Pa3BUTHUU HAyKH. /[ManeKkTHKO-MaTepHATNCTUYECKAN
NOAXOJ. 3HAueHUWE HAyKu B Ppa3BUTHUM JPYTUX OTpacieil 3HaHUA W
IIPOU3BOJICTBA.

OCHOBBI XUMHUYECKOU TCPMOANHAMUKN

OcCHOBHBIE TOHATUS XUMHUYECKOW TEPMOJMHAMUKH: CHUCTEMA, OKpPYKArOIIas
cpena, 3aKpbITas ¥ U30JIMPOBAHHAS CUCTEMBI, TEPMOJINHAMUYECKHUE ITAPAMETPBI,
TEPMOAMHAMHYECKUH TPOLIECC, [IMKJI. DKCTEHCUBHBIE U HHTEHCUBHBIE CBOMCTBA
2 CUCTEMBbI,  (YHKIIMM  COCTOSHHUA.  BHYTpeHHsiE  DHEprusi  CHCTEMBI.
B3aumoneiictBue cucrteMbl c OKpyxatomeid cpenoi. Teruora u  pabora.
[TpaBuiio 3HaKOB TEIUIOTHI W PaOOTHL. 3aKOH cOXpaHEeHUs SHepruu. llepBbiii
3aKOH TepMOJUHaMUKU. DOpMyJIHPOBKH.

MakcumanbHas paboTa pacIIMpEeHusl UIEAIbHOIO ra3a B pa3IMyHbIX MPOIECCax.
JIBa uyacTHBIX cCiy4ass MPUMEHEHHMs IIEPBOIO 3aKOHA TEPMOJUHAMMKHU.
3 Ontanenus. Tepmoxumuda. 3akoH ['ecca Kak BBIpAKEHUE IEPBOr0 3aKOHA
TEPMOJMHAMMKHN JUIsl XMMHUYECKUX MpoueccoB. Cneactsus 3akoHa ['ecca. Ux
o0ocHoBaHusa. Hexotopble mpuMmepbl HUCHONb30BaHMS  3akoHa ['ecca:
onpeneNieHue  TEIUIOT  THApaTalu, OoOpa3oBaHHs  KPUCTAJUIOTHAPATOB,
JUCCOLIMAIIMU €1a00T0 AJIEKTPOIINTA, (Pa30BbIX MEPEXOA0B, TEIIOBBIX 3PHEKTOB
VOHHBIX pEaKIuil.
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Temnoemkocts. VIcTUHHAsA, cpelnHss, MOJSIpHAs, yAelbHas TEIIOEMKOCTh. Mx
B3aMMOCBSI3b.  3aBUCHMOCTh  TEIUIOEMKOCTH OT Temieparypsl. Teopus
TEIUIOEMKOCTH TBepaoro Tena. (OCHOBHbIE TOHSTHS KBAHTOBOM TEOPHH
TEIUIOEMKOCTH Ta3000pa3HBIX BEHIECTB. 3aBHCHMOCTh TEIIOBOTO 3ddekTa
XUMHYECKON peakiuu oT TeMreparypbl. AHanu3 nuddepeHmansuoil Gopmel
ypaBuenust Kupxroga. UaterpupoBanue ypaBHenus Kupxroda. CrannaptHbie
TETIOBBIC (PP EKTHI.

[Tonstue o0parumoro, PaBHOBECHOTO, CaMOIIPOU3BOJIBHOTO u
HECAMOIIPOU3BOJIBHOIO  IIpOLEccOB.  BTopoil  3akOH  TEepMOJUHAMUKH.
®opmymupoBku. Ilukn Kapuo. KIIJ wmukna Kapro. Teopema Kapho.
HexomneHncupoBannas Ttemora Knaysuyca u  pabora, mnoTepsHHas B
HeoOpaTUMOM MpoIiecce.

Outponusi. Cratuctuueckoe ToJIKoBaHUE H»HTponuu. Popmyna bonbimMana.
Matematuueckas 3aruch BTOPOT0 3aKOHA TEPMOIUHAMUKH.

HN3MeHeHue OHTPOIINH KaK KpI/ITepI/Iﬁ PAaBHOBCCHA U HAIIPABJIICHHOCTHU IIPOLICCCOB
B NU30JIMPOBAHHBIX CUCTCMAX. HN3menenue OHTPOIIMHU B HCO6paTI/IMI)IX nmponeccax,
B IIponeccax € y4d4aCTUEM HACAIIbHBIX I'da30B, B IPOHCCCAX, MPOTCKAIOIINUX B
PCAIBHBIX CUCTEMAX.

PacueTr abcomOTHOrO 3HaYeHUs SHTpoNUU. TepMoIMHAMUYECKHE MTOTEHIHAIBL.
W3meHenuss TepMOJMHAMHYECKUX ITOTEHIUAIOB KAaK KPUTEPUM PABHOBECHS U
CaMOIIPOU3BOJIBHOCTH IIPOLIECCOB. XapaKkTepUCTUUECKUE (GyHKIHU.
CoOTHOIIIEHNE MEKAY TEPMOJMHAMUYECKUMHU (DYHKIHSIMH.

YpaBHeHue I'n66ca-I"enpMromba. HN3meneHue TEPMOAUHAMUYECKUX
IMOTEHITAAIOB AAeaTbHBIX ra30B. N3menenme TEPMOJIUHAMUYECKUX
MIOTEHIMANOB  peanbHblXx  rasoB.  @dyrutuBHOCT.  MeTombl  pacuera
(yTUTUBHOCTH.

10

®da30BbI€ NIEPEXO/IBI B OTHOKOMIIOHEHTHBIX CUCTEMax. Y paBHeHue Kianeipona-
Knaysuyca. Ananu3 ypaBHenus. WHrerpupoBanue ypaBHeHus KianeiipoHna-
Knaysuyca.

11

3aBUCUMOCTh JAaBJICHUS HACBHIIIEHHOTO Tapa OT BHEIIHErO JIaBJICHUS.
TepMoanHaMuyeckass XapakTepuCcTHKa (a30BBIX MEPEXOJ0B TMEPBOTO poja.
@da30BbIe NEPEX0/IbI BTOPOr'O POJA.

12

TepMoaMHaMKMKa MHOTOKOMIIOHEHTHBIX CHCTEM. XHMMHUYECKUH IOTCHIUAI.
TepMoanHaMHUYECKHE YCIOBHS XMMHUYECKMX pPaBHOBECHH. BBIBOJ ypaBHEHHs
U30TE€PMBbI PEAKIUU U €€ aHAJIN3.

13

I[I/IHaMI/I‘-ICCKOe PAaBHOBCCHUC XUMHYECKON pCaKknuu. HpI/ISHaKI/I N 3aKOHBI
paBHOBECHUA. BBIpa}KeHI/Ie KOHCTAaHT PaBHOBECHA YCPE3 MapUHUaAJIbHBIC JABJICHUA,
KOHICHTPpAaIU U MOJISIPHBIC JOJIH. B3anMocCBs3b 3THX BEIUYMH.

14

XHWMHYECKOE PAaBHOBECHE B I€TEPOTECHHBIX CHCTEMaX. BbIpakeHHME KOHCTaHTHI
paBHOBECHsI T€TEPOreHHBIX peakiuii. MeTos KOMOMHHUPOBAHHOTO PABHOBECHS.
BimsHne Temneparypsl Ha KOHCTaHTY PABHOBECHUS PEAKIINH.

15

BriBo ypaBHeHHs 300apbl (M30X0PHI) peakiuy U UX aHainu3. IHTerpupoBaHue
ypaBHEHHUsS M300apbl peaklUuMd C HCIOJb30BAHHEM CTENEHHBIX PSAJOB
TEIJIOEMKOCTH. YpaBHeHue Temkuua-IlIBapnmana g pacyera KOHCTaHTBI
pPaBHOBECHsI IIPU 3aIaHHON TeMIiepaType. BbeiBoj ypaBHEeHus.
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TemmoBast teopema Hepucra. CneactBus. uxn Hepncra. Tperuit 3akoH
TepMOAMHAMUKHU. Pacdyer BbIXOJa TMPOAYKTa IO M3BECTHOM KOHCTAHTE
paBHOBeCHs TP 3aJJAHHOM COCTaBe.

17

Crarucrtuueckas TCPMOAMHAMUKA

CTaTUCTUYECKUI XapakTep BTOPOr0 3aKOHAa TEPMOJMHAMHUKHU. YpaBHEHHUE
bosnbimana. [loHsiTHE TEPMOAMHAMHYECKOW BEPOATHOCTH U €€ CBS3b C
MaTeMaTUYECKON BEpOSTHOCTHIO. Pacuer TepMOIMHAMHUYECKON BEpPOSTHOCTH.
Craructuka  MakcBemna-bonbiiMana.  BbpiBog ~ OCHOBHOTO — ypaBHEHHS.
Jloka3aTenbCTBO PABHOMEPHOTO PACHPEACIICHUS YacTUIl B T€OMETPUYECKOM
NPOCTPAHCTBE W HEPABHOMEPHOTO paclpelneieHus dYacTull B (Ha30BOM
MIPOCTPAHCTBE.

18

BpiBon ypaBHEHHsA I MOJIEKYJSIPHOM CyMMBI IO COCTOSHHUAM. BbIBOA
B3aMMOCBSA3M MOJIEKYJSIPHOM CyMMBI IO COCTOSHUSIM C DJHTponuen. CBs3b
MOJIEKYJIIPHOM CyMMBI 110 COCTOSIHMSIM 110 cTaTUCTHKe MakcBesuta-bonbenmana ¢
TEPMOJIMHAMUYECKUMH (DYHKIHUSIMHU.

19

BripakeHne TepMonuHaMHUYeCKHX (DYHKIHMIA Yepe3 CTaTHCTUYECKYI0 CYMMY II0
COCTOSIHUAIM cUCTeMBl. CBsi3b TEPMOJMHAMMUYECKUX (DYHKIMH ¢ MOJIEKYJISPHON
CYMMOM IO COCTOSIHUSIM B KBAHTOBOM CTaTUCTHUKE. B3auMOCBSA3b MOJIEKYIISIPHON
CYMMBI 110 COCTOSIHUSIM C CYMMaMH COCTOSIHUM OTZEJIbHBIX BUIOB JBUKCHHUSL.

20

Pacuer CYMMBI 110 COCTOSAHHAM JIJId MOCTYHATCIbHOI'0 JABUKCHHA. Pacuer
CYMMBI IO COCTOSAHUAM JIS K0J1e0aTeIbHOIO JABUOKCHUA. Pacuer CYMMBI 110
COCTOSAHUAM  IJId  BpallaTCIbHOIO MW JJICKTPOHHOI'O  JBUIKCHMUA. Pacuer
TCPMOAUHAMHUYCCKUX (I)YHKI_[I/Iﬁ CTaTUCTHYCCKHUM MCTOAOM.

21

TepMO,Z[I/IHaMI/IKa (1)3.3OBOFO PaBHOBCCHUSA

OcHoBHbIE OnpeieNieHus: KOMIIOHEHT, He3aBUCUMBIN KOMIIOHEHT, (a3a, CTeTIeHb
cBoOONbl. BriBOA ypaBHenus mpasmia ¢a3z ['mbG6ca. JlmarpaMMbl COCTOSHUS
OJIHOKOMIIOHEHTHBIX CHCTeM: BOJbI, pocopa, cepsl, yrieposa.

22

[TomumopdHbIe TpeBpaleHns B 0OJTHOKOMIIOHEHTHBIX CHUCTEMaX: YHAHTUOTPOIIHS
u MoHoTponus. uarpammel XK-I' 11 AByXKOMIOHEHTHBIX cucTeM: T-cocTaB u
P-coctaB. AzeorpomnHbie pacTBOpHI. 3akoHbl KOHOBasOBA.

23

JlnarpaMMbl pacciIO€HHs IBYXKOMIIOHEHTHBIX CUCTEM. JluarpaMMbl KHIICHHS
OTPAaHWYEHHO PACTBOPHUMBIX IPYr B ApPYyre *KUAKOCTEH. /lmarpamMma IiaBKOCTH
HeH30MOp(hHONM cMecH JBYX KOMMOHEHTOB. [IpaBuio peruara. Tepmuueckuit
aHanu3. JluarpaMMbl IUIaBKOCTH T-COCTaB JIBYXKOMIIOHEHTHOM CHCTEMBI C
00pa30BaHNEM YCTOMYMBOIO XMMHUYECKOT'O COEIMHEHUS.

24

Huarpamma  miaBkoctu  (T-cocTaB)  JABYXKOMIIOHEHTHOM — CHCTEMBI  C
o0pa3oBaHMEM  HEYCTOHYMBOTO  XHMHYECKOTO  coeAuHeHus.  Pusmko-
XUMUYECKUM aHann3. [IprHIMI HENpephIBHOCTH M INPHUHIHI COOTBETCTBUSA.
JluarpaMmbl COCTOSIHUSL C 00pa30BaHUEM TBEPABIX PACTBOPOB HEOTPAHUUYEHHOU
Y OTPAaHUYEHHOM paCTBOPUMOCTH.

25

TpCXKOMHOHCHTHHC CHUCTCMBEI. CnocoObl I/I306pa)KCHI/ISI cocCTaBa B
TPEXKOMIIOHCHTHBIX CHUCTEMaAX. HI/IanaMMa COCTOSIHHUA TpeXKOMHOHeHTHOﬁ
HCI/I30MOp(I)HOI>’I CMECH. I[I/IarpaMMBI pacciioCHud TPCXKOMIIOHCHTHBIX CHUCTEM.
HpI/IMeHeHI/Ie IIpaBrJia perdara JJjis1 TPEXKOMIIOHCHTHBIX CUCTEM.
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JnarpamMmbl pacTBOPUMOCTH JBYX COJIeil ¢ OOIIMM HMOHOM M C 00pa30BaHHEM
KPUCTAIOTHAPATOB. [larpaMmMbl paCTBOPUMOCTH JBYX COJIEH ¢ 0Opa3oBaHHEM
XUMHYECKOT0 COeTMHEHUS (B KOOPAUHATAaX PAaBHOCTOPOHHETO TPEYroJIbHUKA U B
IPSIMOYTOJIBHBIX KOOPJMHATAX).

Pa3zmen 2

TEMbI

Ne
JEeKIMH

OcHOBHOe coepkaHue JeKIui ")

1

OCHOBBI TEPMOIMHAMUYECKON TEOPUU PACTBOPOB

Knaccudukanus pactBopoB. VCTHHHBIE W COBEpILEHHBIE PACTBOPHI.
3arauu TEpMOAMHAMUYECKON TEOpUU pacTBOpOB. J[Ba HampaBiIeHUs B pa3BUTHU
TEOpUU PpacTBOpOB. B3aumonelicTBHe MEXIy 4YacTUIIAaMH B pacTBOpeE.
ConbBatanus. TepMoarHaAMHUYECKasi U KWHETUYECKAsl yCTOMYMBOCTD COJIbBATOB.

[Taprmaneabie  MonbHble BenuuuHbl ([IMB). TepMoguHaMu4YecKWii CMBICIT
I[IMB. Cootnomenust mexay [IMB. VpaBuenus ['m66ca-/lrorema u /lrorema-
Maprynuca. Metoasl omnpeaenenust [IMB. Jluddepenunansapie MOISpHBIE
SHTAJILIIUU PACTBOPEHHUS U pa30aBiICHUS

CpoiicTBa MJeanbHBIX INpeieIbHO-pa30aBlIeHHbIX pacTBOpoB. JlaBieHue
HaCBILIEHHOI'O0 Iapa KOMIIOHEHTOB pacTBopa. 3akoH Paynsa. PactBopumocTthb
ra3oB B KUAKOCTAX. 3akoH ['enpu. neanbHbie pacTBopbl. TepMonnHaMuyeckue
KpUTEpHH 00pa30BaHus HJICATbHBIX PACTBOPOB.

Pa3baBnennbie pacTBOpPHI HeNETy4YnX BemiecTB. KosumMraTuBHBIE CBOMCTBA
pactBopoB. UneanbHas pactBopuMocTs. Y paBHeHue llpenepa.

[ToBplIEeHNE TeMIIEpaTypbl KHUIIEHHMsSI pPacTBOPOB HENETYYHX PACTBOPEHHBIX
BellecTB. D0ymmockonus. [loHmkeHne Temneparypsl 3aMep3aHusl pacTBOPOB.
Kpunockonusa. Onpenenenne MOJEKYJISIPHOW Macchl PAaCTBOPEHHOI'O BEIECTBA
KPUOCKOIIUYECKUM U 30YJUTMOCKOMMYECKUM METO/IaMHU.

Ocmoc. TepmonuHamuueckoe 000CHOBaHHE ocMoca. 3akoH Bant-T'odoa.
BbIBOZT OCHOBHOrO ypaBHEHHMs OCMOTHYECKOTo JaBiieHHs. B3auMocBs3b
KOJUIMTATUBHBIX CBOMCTB. Typrop. Ok30- u »sHAHoocMoc. [IposBrenue
OCMOTHUYECKHX SIBJICHUH B IPUPOJIE.

Peanbuble pactBophl. OTkioHeHMs OT 3akoHa Paynsa. TepmoauHamuueckas
aKTUBHOCTb, KOX(Q(UIMEHT AaKTUBHOCTH. KoHueHTpamoHHble  IMIKaJIbI
akTUBHOCTEM u  ko3(duumentoB aktuBHocTe. Illkambl cTaHmapTHBIX
COCTOSHMM aKTUBHOCTH. MeToAbl ONpeneieHnus aKTUBHOCTU PACTBOPUTEIS U
pacTBopeHHOro BeuecTBa. OcMOTHYECKHH KO3 (DUIIUEHT.

Pacnpenenenne  BemecTBa  MEXIY ~— JIBYMS — HECMEIIMBAIOUIMMUCS
pacTBOPUTENSAMHU. DKCTpaKLUs. BbIBOJ ypaBHEHUS SKCTPAKIIUH.
N30biTouHbIE TepMOIMHAMUYeckhe (QyHKIUU. V30BITOUHBI XUMUYECKHM
noteHuuan. Hekoropele KilacCcel  pealbHBIX  PacTBOPOB:  PETYJSIPHBIE,
aTepMajbHbIE PACTBOPHI

OCHOBBI QJICKTPOXUMHNU
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OcHOBHBIE HaIlpaBJICHUS PA3BUTHS AJIEKTPOXUMHUHU. DJIEKTPOCTATHUECKAs
TEOpHsI PACTBOPOB 3JEKTPOJUTOB. OCHOBHBIE MOJIOKEHUSI TEOPUU AppeHuyca.
Coomnouwenue medxncoy sHepeueli KpUCMALIUYECKOU peulemku U 3Hepeueli
conveamayuu UOHo08 8 pamkax mooeau bopua. Hon-ounonvroe 83aumooeiicmsue
KaK  OCHOBHOe  YClogue  YCMOUYUBOCMU — pPACMBOPO8  IJEKMPOIUMOS.
Knaccudukanus amekrponutoB. CpeaHue WOHHBIC BEIUYHUHBL. Y CIOBHS
CTaHJapTH3alMU aKTUBHOCTU pacTBopa anekTposuta. [lpaBuno Jlbiouca wu
Psnnanna.

10

Teopus cunbHBIX 37eKTposUTOB Jlebas-Xrokkens. Monnas armochepa. BriBon
yYpaBHEHHsS Ui CPEAHEro MOHHOTO Kod(pQUIMEeHTa aKTUBHOCTU. 1pu
OpuOIKEHUsT  TEOpUu.  DJEKTpUYecKas  MPOBOJUMOCTb  PacTBOPOB
AJIEKTPOJINTOB. Y IeNIbHAs U MOJISIpHAsl (IKBUBAJIEHTHAs!) 3JIEKTPOIPOBOAHOCTD.

11

3aBUCHMOCTh & M A OT KOHIIGHTPAIlMMd CHWJIBHOTO ¥ CIa0O0ro 3JIEKTPOJIHTA.
KoadduuueHt 351ekTponpoBoJHOCTH. AOCOIIOTHBIE CKOPOCTH JABMXKEHHS U
ANEKTPUYECKUE INPOBOAMMOCTH HOHOB YpaBHeHue Komppayma. YpaBHeHHE
Omn3arepa. 3aKOH HE3aBUCHMOCTH JIBUKEHHUS HOHOB.

Onpenenenue K ci1aboro 31eKTposinTa 10 JaHHBIM 3JIEKTPONPOBOAHOCTH.
O dekTb TOPMOKEHNS MOHOB B 3JIEKTPUUYECKOM II0JI€, COOTHOLLICHUE MEXKAY
HUMH. BBICOKOBOJIBTHBIN M BBICOKOYACTOTHBIN 3¢ (deKkThl. IOHHBIE accolMaThI.
AHOMaJIbHasl NOJBMKHOCTb HMOHA TUAPOKCOHMS W TUAPOKCUA-UOHA. Yucna
nepeHoca UoHos, IKCNepuUMeHmanbHbvle Memoovl Onpeoeierus Yucel nepeHocd.
MamepuanvHulii bananc UOHO8 8 NPUIIEKMPOOHBIX NPOCMPAHCTNEAX.

12

TepMonMHaMuKa  pPaBHOBECHBIX  AJIEKTPOAHBIX  mpoueccoB.  IIpuuuHsbl
BO3HHMKHOBEHHUsI CKayka IMOTEHIMalla Ha I'PaHULE MeTaul-pacTBop. CTpoeHue
JBOMTHOTO  3JIEKTPUYECKOrO  CJOS. OJIEKTPOJAHBIN  moTeHuuan. /oo
NEeKMpUYEcKUull Clou U sGNeHue aocopoyuu Ha cpaHuye 21eKmpoo-pacmeop.
Ypaeuenue INeKMPOKANUNTISIPHOCTIU. Dopmyna Jlunmana.
Dnexmpoxanuiisiprvle Kpusblie pmymno2o snekmpooa. Ilonsmue o nomenyuane
HY1€6020 3apsoa. EMKocmb 0801iHO20 91eKmMpUiecKo20 Closl.

["anpBaHMYECKUN 3JEMEHT. OJEKTPOJABIIKYIAs CHJIA TIajlbBaHUYECKOIO
JJIEeMEHTa KaK CyMMa CKadykoB NoOTeHUuanoB. [loHSATHE O MOBEPXHOCTHOM,
BHYTpPEHHEM, BHemHeM, ['anpBanu, BonbTa, nud@dy3smoHHOM M KOHTAKTHOM
NoTEeHLManax. OJEeKTPOAHbIM moreHuuan HepHera. DneKTpoXUMUYECKHA
noreHuuan.  TepMonuHamuyeckudl  BbIBOA ~ ypaBHeHuss  HepHcra ¢
MCIIOJIb30BAaHUEM TOHATHUS JIEKTPOXUMUYECKOTO MOTEHIHAIA.

13

[TpaBmwiio 3amMcu  DIEKTPOXMMHUYECKOM ILenu. Meronpl  omnpeneseHus
aeKkTpoAHoro noreHnuana. lllkana craHgapTHBIX AJIEKTPOJHBIX MOTEHIHAIOB.
Tunel  anextpomoB. Onektpoasl | u 2-ro  poma.  OKHCIUTENBHO-
BOCCTAaHOBUTENbHBIE AJIEKTPO/Ibl. ['a30BbIe 31eKTpoAbl. [lonamue o monaugHom
anemenme. Ilpeumywecmea, Hedocmamxku u K.n.0. MONIUGHO20 INeMEHMA.
Temnepamypnas 3aeucumocms I/C eanveanuuyeckoco snemenma. Pacder
TepMOAMHAMHYECKUX (DYHKIMI ¢ ucnosip3oBanuem dE/AT.




OcHoBHas npoeccroHalbHas 00pa3zoBareIbHas IporpaMMa
04.05.01 dyngamenTanpHas U TPUKIATHAS XHUMHES
(PyHnnameHTabHAS ¥ IPUKJIAHAS XUMUS)

14

[Torenunometpusa. Omnpeaenenue pH pacTBOPOB MOTEHIIMOMETPHUUECKUM
metonoM. Ormpenenenne CpeAHEero HOHHOTO KO3(p(UIMEHTa aKTUBHOCTH
MeroaoM uaMmepenus DJ[C. MoHooOMEHHBIE AIEKTPOaAbl. TepMOIMHAMUYECKUT
BBIBOJI IS MOTCHIMANIAa HA TPAHMIIE CTEKJIO/PACTBOP B KHUCIOH U INEIOYHOU
cpenax. [lorenunan crekyisHHOTO 3MekTpoaa. [loTeHuan acuMmmeTpuu.

Knaccughuxayus INEeKMPOXUMULECKUX yenelu. Xumuueckue u
KOHYyeHmpayuonHvle yenu. Llenu ¢ nepenocom u 6e3 neperoca.

TepMoanHaMuKa ranbBaHMYecKoro aieMmeHta. Mamepenne D/IC kak meTon
(bU3UKO-XMMHUYECKOTO HCCIeIoBaHus (OmpelelieHue KOHCTaHT pPaBHOBECHS,
U3MCHCHHUS TEPMOJUHAMHYECKUX (YHKIMH TPOIECCOB, MPOTEKAMIIUX B
raJIbBAHUYECKOM DJIEMEHTE, ONpEIEICHUe CPEeIHEro MOHHOTro Kod(duiueHTa
aKTUBHOCTH).

15

KuHeTnka HEpaBHOBECHBIX OJJIEKTPOAHBIX IpoleccoB. 3akoHbl dapajes.
CKOpPOCTB 3JEKTPOXUMHUYECKOTO Tporecca. IIIOTHOCTh TOKa Kak Mepa CKOPOCTH
JIEKTPOJHOTO  MpOLecca;  MOJsApU3anusi  3JIeKTpoaoB. Toku  oOMeHa.
[Tonspusanusi >IEKTPOIOB H €€ TpUYMHBEL [lonsipu3anvOHHBIE KpPUBBIC.
[Tonsipu3anust 3MEKTPOJHON Mapbl B YCIOBHSIX TaJIbBAHUYECKOTO DJIEMEHTA H
AIIEKTPOIIH3EPA. Jenonspu3zanms. Ilepenanpsicenue. Cmaouu
INEKMPOXUMULECKO20 npoyecca. Tunvl nepeHanpsiiceHuil.

[lonsAiTHE O JNUMHUTHPYIOLIEH CTAaIUH AIEKTPOXMMHUYECKOro Ipouecca. Tpu
MeXaHu3Ma MmaccomnepeHoca. Teopus Oughghyzuonnoeo nepeHanpsadfiCceHusl.
3asucumocmv moka om NOMeHYuala 8 YCio8usax 3ameoIeHHOU CMAaYUOHAPHOU
ougpgyzuu. Ilomox ouggysuu. Jlea ocnosHvix ypasHenus Ough@y3uonHou
kunemuxku. (OCHOBHble NPeOCMasieHus meopuu 3amMeoNeHH020 paspsaod.
Ypasnenue Taghens.

16

DJEeKTpoNu3  BOJHBIX  pacTBOpoB. JlmarpamMma  3JIEKTPOIMTHYECKOTO
pa3ioxeHus BoAbI Ipu paznuyHoM pH. HanpspkeHnue pasznoxkeHust, MOTEHIHAIBI
pacTBopeHUs U BbIiencHUs. [IoHATHE 0 «TIepeHANPSHKCHUH BOJIOPOIay. BausHue
COCMAasa pacmeopa u npupoobl Memaiid Ha NEPeHanpsidiceHue npu 6bloeieHuUn
6000poda. Kopposus memannos ¢ 6000pooHoll u KUCIOPOOHOU OenoisApU3aAyUel.
Teopusi muxpocanveanuweckux nap. Kopposuonnas ouacpamma. Ananusz
KOPPO3UOHHBIX PA3PYUWEHUL NPU KAMOOHOM U AHOOHOM 3AUUTNHBIX NOKPLIMUSIX.
Tlaccusnocms memannos.

XuMH4eckasd KUHETUKA

17

Kunernueckass knaccudukanus peakuuil. I[Ipsmas u obOpaTHas 3anadn
XUMHYECKOM KHUHETHKH. KuHetmueckue kKpuBble. CKOPOCTh peaknHu. 3aKOH
JneuctBuss  Macc.  HecoorBercTBME — MEXaHM3MOB — peakUMi M HX
CTEeXHOMETpUYeCKHX ypaBHeHUI. Mexanusm pasznoxennus N20O, N2Os, cuaTe3a
HBr u HI. IlpuHuun He3aBUCHMOCTH CKOPOCTEM DJIEMEHTApHBIX PEaKLMi,
CTENEHb IPEBpAlICHUs, BpeMs IMOJyNpeBpanieHus. MONEeKyIIpHOCTh U
MOPSIIOK XUMHUYECKON PEAKIIUH.

18

VYpaBHeHus (opMaabHOW KUHETHKH PEaKIUil MepBOro, BTOPOIO, TPETHETO
HOPSIKOB, M-nopsaka. OOpaTHUMble peakIMy MEPBOTO MOPSIKA.

[TapamnenpHble peaknMHM NEpBOrO mnopsAnka. IlocnenoBaTenbHbIE peakIyH
nepBoro nopsaaka. ConpsbkeHHble peakiuu. MeTolpl OnpeneseHus MopsaKa
peaKuuu.
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3aBUCHUMOCTb KOHCTaHTBl CKOPOCTH DPEAKLUH OT TEMIEPaTypbl. DHEPIHUs
aKTUBAIlMM TpsIMOM M oOparHoi peakuuu. CBsA3b € TEMIOBBIM 3(pdeKTom
peakuuu. TemnepaTypHblil KO3 QUIMEHT.

20

Teopust akTUBHBIX CTOJIKHOBEHUH. Bbi600 ocHogHno2o ypaenenus. Ilpumenenue
meopuu  aKmMuGHblX CMOJIKHOBEHUN K MOHOMOAEKVIApHbiM peakyusam. Ee
npubmkeHHas u 6onee crporast popmynuposka. ®opmyna Tpayria - JIprouca.
[TonsiTHE O MpEIPKCIIOHEHIINATLHOM MHOXHTeNe "A" U cTepudyeckoM ¢akTope
"P". Teopusi akTUBHPOBAHHOIO (IE€PEXOAHOro0) Komiuiekca. IloBepXHOCTb
noTeHuuanbHOW sHepruu. CBoOMCTBa aKTUBUPOBAHHOTO KOMILIEKCa. Bbi600
OCHOBHO20 YPABHEHUS Ol KOHCHAHMbL CKOPOCMU OUMONEKYIAPHOU peaKyuu.
Tpancmuccuonnsiii  xoagpgpuyuenm.  Cpasnenue — meoputi  aKMUBHLIX
CMOJIKHOBEHUN U AKMUBUPOBAHHO20 KOMNLEKCA OISl OUMONEKVIAPHBIX PeaKYUll.

TepMoauHaMuKa  aKTUBUPOBAHHOTO  KoMmIuwiekca. OHeprusi ['mGb6ca,
SHTAIBIUS W SHTpONUs akTuBanuu. CTepuuecKuil MHOXUTENb. Peakiuu B
pactBopax. Knerounslii addekr. BzanmopelicTBre MeXy HOHAMU B PacTBOPE.
VYpaBuenue bpencrena. [lepBuunsrii coneBoit a3 dexr. Biusaue pactBoputens
Ha CKOPOCTh XUMHUUYECKOU PEAKIINH.

21

Knaccugukanus, 0COOEHHOCTH IIPOTEKaHUs, KMHETUYECKUE
3aKOHOMEPHOCTH ILENHBIX peakuui. Pa3BeTBICHHBIE LENHBIE PEAKLHH.
Kunetnueckne 0COOCHHOCTH pa3BETBIEHHBIX IIETIHBIX peakuuil. [Ipedenvhvie
ABNEHUA 6 PA36EMEIEeHHbIX YENHbIX PeaKyusax Ha npumepe peaxyuu OKUCIeHUSA
6o0opooa. Ilonyocmpoe eocnnamenenus. Ilepuoo unoykyuu. Ananuz ypasnenus
eepoamnocmno2o memooda. IIpuHIMI KBasucTaMoOHapHOCTH boneHmuTeiiHa u
€ro IPUMEHEHHE B KHHETHKE LEMHBIX IPOLECCOB. Teopus B3pBIBOB U
BOCIUIaMeHeHuH. TernoBol B3psIB. LlenHble peakiny MonMmMepu3anni.

22

Karanu3. Karanutnueckas akTUBHOCTh. CelNeKTUBHOCTb. ['OMOreHHBIH
Karanu3. Posb kaTanusaTopa, BIMSHHE €r0 Ha KMHETMYECKUE XapaKTEPUCTUKU
peakuuu. KucnorHo-ocHoBHOW katanu3. Cneuuduyeckuil KUCIOTHBIA U
cnenupuyeckuii OCHOBHON KaTanu3. depMeHTaTHBHBIA KaTanus. YpaBHEHHE
Muxasnuca - MeHT?H. KuHeTHKa KaTaauTUUECKUX PEAKIMM C KOHKYPEHTHBIM
UHruOupoBanueM. Qyukyuu kucromuocmu I ammema u ux ucnonv3osanue Os
BLINUCAEHUSL ~ CKOpOCMU — peakyuu U KUHEMU4eckux  NOCMOSHHUBIX.
Cynepxucnomsi. Teepovie xucnromvr kax xamanusamopel. Kunemuxa u
MexaHusm peakyuil obwe2o KUCiomuo2o kamanuza. Ypaenenue bpencmeoa u
€20 UCNONb306aHUe 6 KUHemuKe Kkamaiumuyeckux peakyuu. KoppensuoHHbIe
YPaBHEHHUs JJI DHEPIMM aKTUBALIMU U TEIJIOT peakuuid. YpaBHeHue CemMeHoBa
B KHUHETUKE pPaJuKaIbHBIX peakuuil. Crneuuduueckuid M oOIIMNA OCHOBHOM
KaTaJln3.

23

['eteporennslit kaTanu3. CTaanu reTeporeHHO-KaTATUTHYECKUX PEaKIUi, UX
XapaKTepUCTHKA. ODHEPrus  aKTHUBAIlMA  KATaJUTHYECKOW  peaknuu B
KUHETHYeCKOW M BHyTpeHHed auddysuonnoir obmactu Ponp agcopOruuu B
KaTanm3e.  AKTHBHBIE  LEHTpHl.  Kamanuzamopvi  Ha  Hocumensx,
NPOMOMUPOBAHUe U OMmpasieHue.
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Kunernka reTeporeHHO-KaTAIUTUYECKUX peakUud, 3aBHCUMOCTh  OT
Temneparypbl  (kuHeTwueckas u  jauddysuonnas  obnmactm).  Teopuu
24 2eMepOceHHO20 Kamanusda: aocopOyUoHHble meopuu, meopus aAKMUBHBIX
ancamonet, Myibmuniemnas meopus, d1eKmpoHHAsl Meopusl, YenHas meopusi.
doroxumuyeckue peakiuu. OCHOBHbIE 3aKOHBI  (POTOXMMHHU. 3aKOH
(oToOXUMHUECKON FKBHBaJICHTHOCTU. POTOBO30YKIeHNE MOIEKYl. KBaHTOBBIN
BbIX0J. Bropuunsie mpoueccel (pOTOXMMUYECKUX peakiuil. Buabl koHBepcuu
BO30YXJIECHHON MoJeKyibl. Puyopecyenyus. Pocpopecyenyus. Ocobennocmu
KuHemuxu ¢homoxumuyeckux peakyuti. Pomocencudbunuzayus.

") TCKCT, BBIJICJICHHBIN KypCHUBOM, IIPCAHA3HAYCH JIA ITOATOTOBKU OJOKJIAAOB C MMPEC3CHTALIUAMU.

5. O0pa3oBaTesibHbIEC TEXHOJIOTHH

[Tpu n3yueHnn HACTOSIIEH TUCIUILTNHBI HCIIOJB3YIOTCS CIEAYIONINEe HHHOBAIIMOHHEIE
o0pa3oBaTellbHbIE TEXHOJIOTUU:

— pa3HOYpPOBHEBOE OOyUEHHUE; YPOBHEBBIE KOHTPOJIbHBIE pa0OThI; YPOBHEBBIN 3K3aMEH;

— pEeUTHHroBas CUCTEMa; PEUTUHT YPOBHS Y4€OHBIX JOCTHKEHUI CTYJCHTOB;

— TEXHOJIOTHS «e0aThl» Ha KOJUIOKBHYMAaX U TPH cade J1JabopaTOpHBIX padoT (TeXHOIOTHs
y4eOHOM TUCKYCCHN);

— TECTOBBIA KOHTPOJIb: OJIAHKOBOE TECTUPOBAHHE;

— y4eOHO-HCCIIeI0BaTeNbCKHE 3a/1a4H B TA0OPATOPHOM MPAKTHKYME;

— TEXHOJIOTHS Pa3BUTHsI KPUTHUECKOTO MBIIICHHS .

[lepeuenr  WHG(OPMALMOHHBIX  TEXHOJIOTWH,  HCIOJNB3YEeMBIX  MPH  OCYIIECTBICHUU
00pa30BaTeNbHOTO MpoIiecca MO JUCHUIUIMHE: TEXHOJIOTMH CMEIIaHHOTO 00y4€eHus.

Yrenue Jekuui 1Mo (Gu3nyeckoi XUMHUHM MPOBOJUTCS C YACTMYHBIM MCIIOJIb30BAaHHEM ClIaij-
koHcriekTa (Oosiee 200 cmaiimoB). Crmaiinbpl oToOpakaroT (U3MYECKUe W XMUMHYECKHE TMPOIECCHl B
JUHAMUKE, 4YTO TI03BOJISIET YAy4IIUTh BOCHpusATHe Marepuana. CTyIeHTaM MpegoCTaBiIsIeTcs
BO3MOKHOCTH KOITUPOBAHHS MTPE3CHTAIMH IS CAMOTIOJATOTOBKHY M ITOATOTOBKH K SK3aMEHY.

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOSITEIbHOM PadoThI CTYICHTOB

B nauane cemectpoB, Ha NMEPBOM BBOJHOM 3aHSTUMU MO JUCLUIUIMHE CTYAECHTOB 3HAKOMST C
HOPSIIKOM OCBOEHHSI BCEro Kypca (M3MYECKOM XUMHUHM M €ro paslelioB, IOCIEeI0BaTEIbHOCTHIO
MIPOXOXKACHUS JTAOOPaTOPHOIO MPaKTUKyMa U MPOBEACHUS MpaKTUYecKuX 3aHATHI. Ocoboe BHUMaHueE
yJllensercs: MoJIpoOHOMY pa3bsICHEHUIO METOMKE MPOBEIEHHS CTYI€HTOM CaMOCTOSITEIbHON paboThI 1O
JUCIIUIUIMHE, a Tak)Ke TEXHHUKE O€30MaCHOCTH NpHU BHINOJHEHUHM CTYACHTaMU J1aOOpPaTOpHBIX pPadoT.
[ToapoOHO paccMaTpuBaeTcst MOPsAIOK odopMileHHs rpadudeckoil U pacyeTHOM yacTell 1abopaTOpHBIX
paboT, yka3bIBaeTCsl Ha MPABUIBHOCTh HANKMCAaHUS BHIBOJOB Pa3BEPHYTOTO XapaKTepa, 3HAKOMAT CO
CIIUCOK Y4eOHO-METOIUYECKOM TUTEPaTypHI.

1. TIpoBoauTcs 3KCHpecc-OoNpoc C OLEHKOW B YCTHOW MM TECTOBOM (hopMe MO TeOpeTHUYEeCKOMY
MaTepuaisy, HeOOXOUMOMY ISl BBITOJIHEHUS PabOTHI.

2. TlpoBepsercss kauecTBO MpPeIBAPUTEIBHON MOATOTOBKH CTYAEHTA K BBIMOJHEHHUIO Ja00paTOpHOIt
paloThI ¢ OLIEHKOI: IJIaH BBIIOJIHEHHS pabOThI, 3aIIUCH B Ja0OPATOPHOM JKypHAJIe.

3. OuenuBaercss paboTa cCTyAeHTa B J1a0OpaTOpUM HEMOCPEACTBEHHO NIPU BBINOJHEHUH U
MpeIBapUTENIbHOM 0(hOpPMIIEHUH pabOTHI.

4. TIpoBepka M BBICTaBJIEHHE OLIEHKM 3a OTYET MPOBOAMTCA HAa OJHOM M3 JIBYX IOCIEIYIOIUX
3aHATUI. CTyJeHT He JOMYCKAeTCs K BBINOJIHEHUIO CIEAYIOIIEH J1abopaTopHO paboThl, €Ciii OH
HE OTYMUTAJICA IO MPEABIIYIINM.
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B psne naGopaTopHbIX pabOT BKJIIOUYAOTCS 3JIEMEHThI HAyYHBIX MCCIIEI0OBAaHUMN, KOTOPbIE TPEOyIOT
yIiIyOJIEHHOH CaMOCTOSATENBbHON MPOpabOTKH TEOPEeTHYECKOro Marepuana. Takue pabOThl BBIIAIOTCS
Hau0oJiee YCIEUIHbIM CTYI€HTaM.

Y4eOHO-MeToIn4YecKoe 00eCleueHue CaMOCTOSTEIbHOW pabOThl CTYACHTOB IO JAWUCIUILIAHE
«Pu3nyeckas XUMHUA» IPEACTABICHO AJIEKTPOHHBIM BapUaHTOM YacTH Kypca JIEKLMH, a Takxke
MeToAnYecKUMH TocoOusiMu: «OCHOBBI TEOPUH PaAcTBOPOB», «OCHOBBI AJIEKTPOXUMHUNY», «OCHOBBI
XMMHUYECKOH KHUHETUKN», COAEPXKAIMMU METOIMYECKHE YKa3aHUs K IPOBEAECHUIO CaMOCTOSTEIbHOMN
paboThI, BOIPOCHI JJIsi CAMOKOHTPOJIS, TUIIOBBIC 33J]a4 C PELICHUSMH, TII0CCAPUIl TEPMUHOB, KOMILICKT
TECTOBBIX 33/IaHUI. YKazaHHOE oOecrieueHne HaxoasaTcs B npuioxenuu 1 x PII.

IIpu npoBeneHun 3aHATHI ceMMHapcKoro tuma He MeHee | yaca u3 1aByx (50% BpemeHn)
OTBOJIUTCS HA CaMOCTOATENbHOE pemieHue 3anad. IIpakTuyeckue 3aHATHS CTPOSATCS CIEAYIOLIUMM
o0pazoM:

1. BBoaHast yacTh (L1€7M 3aHATUS, OCHOBHBIE TEOPETUUECKHE BOIIPOCHI pazjiena Kypca)
2. OpoHTANBHBIA OMPOC MOATPYIIBI C ONEHKOW (BXOJHOH KOHTPOJb IyTeM OJIAaHKOBOTO 3KCIIpEecC-

TECTUPOBAHUA).

3. PaccMoTpenue npernoaBaTeneM pemeHus 2-3 THUIIOBBIX 3a/1a4.
4. CamocrosTenbHOE pellIeHue CTyJeHTaMu 2-3 3ajay Ha OLICHKY.
5. Pa306op THTIOBBIX OMIMOOK MPH PEIICHUU (B KOHIIE TEKYIIErO 3aHATHS WIH B HaYalle CJICTYOIIETO).

Jlis mpoBeneHUs 3aHATUH uMeercss OosblION OaHK 3aJaHMi W 3a7ay A CaMOCTOSITEIbHOIO
petienus, 1u¢GHEepeHIUPOBAHHBIX MO CTEIIEHU CIIOKHOCTH.

IIpenBaputenbHas MOATOTOBKA CTYJEHTa K IPAKTUYECKOMY 3aHSATHIO OLCHMBAETCS IyTEM
0JIaHKOBOTO 3KCIPECC-TECTUPOBAHMS (TECTOBbIE 3a/laHus 3aKpbITOW (OpPMBbI) B TEUEHHUE 5 MUHYT.
Pe3ynbpTaThl caMOCTOSTENFHOIO pEIICHHs 3a/1ad M0 KaXJI0MY 3aHATHIO TaKKe OIeHHMBaIOTCA. Takum
00pa3oMm, Mpu MHTEHCUBHOW paboTe Ha Ka)KJOM 3aHSATHH CTYAEHT MMEET BO3MOXHOCTb IOJIYYUTh JIBE
oueHku. [lo mMatepuanam paszzena BblIaeTcs CTYACHTY MHOIOBapMaHTHOE JlOMallHee 3aaaHue. Mrtoru
€ro BBINOJIHEHUS 00CYK/1al0TCSA HA OJJTHOM U3 MPAKTUYECKUX 3aHATUN

Mertoauyeckue MaTepHajbl IO 00ecle4eHHI0 CAMOCTOSATEJbHON PpadoThl CTYIEHTOB

npusenenbl B [Ipuioxennn 1 k PII.

7.XapaKTepl/ICTI/IKa OLCHOYHBIX CpPEACTB A TEKYLIECr0 KOHTPOJIHA YCIIEBACMOCTH U
l'[pOME)KyTO'—IHOﬁ aTTeCTallMH oﬁyqamumxcsl Mo JMCHUIIJIMHE

KauecTBO OCBOEHMS CTyIEHTOM MaTepHalla JUCLUIUIMHBI OLIEHUBAETCS Ha 3adeTax M 3K3aMeHax.
OK3aMeHbl MPOXOAMT IO CMENIAHHOM YCTHO-IMCbMEHHONW (opMe C y4eToM HaKONUTEIbHOU
PEUTUHIOBOM OLIEHKH, KOTOPasi BKJIIOYAET PE3YJIbTAThI TEKYILIErO0 KOHTPOJI 3HAHUMN CTYIEHTOB.

Texymuii KOHTpOJIb MpeAnonaraeT MPOBEACHUE MPOBEPOUHBIX KOHTPOJIBHBIX paboT, paboTy Ha
IIPAKTUYECKOM 3aHATHUH, CAAYY KOJJIOKBUYMOB, BBIIIOJHEHHE MHOTOBAPUAHTHBIX JTOMAIIHUX 3aJaHuH, a
TaK)Ke pe3yJIbTaThl BHIIOJIHEHUS Ja00PaTOPHOTO MPAaKTUKYMa.

PeliTHHIOBBIII KOHTPOJL B pa3aeJe 1

Jla0. 3aHsT. KomnokBuym Jom. 3anaH. Hroro
Bamier 7n.3.-36=21B | 4xon-6b =245 | 3n0.3.-4b + 11.3.-16 = 156 | 60 Bannos
MuH. Ko 6ai. 7-2=14b 4-3=12b 4-2=8b 35

PeliTHHIOBBLII KOHTPOJIL B pasjaelie 2
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Jla6. 3anHsT. Komnoksuym |  Kontp. pa6. | Jlom. 3anaHn. Nroro
Bbanbt 6 n.3.-3b=18b | 6xon-3b =186 | 6k.p.-3b=18b |2x1.3.-3b5=6b | 60 bamnos
MumH. ko 6a. 6:2=12b 6:2=12b 6:1=6Db 2:2=4b+1 35

1) Cpoku BBIMOJHEHHUS KaKI0T0 U3 BHIOB pabOT OMPEACIIAIOTCS IUIAHOM-TPaQUKOM IIPOXOKIACHUS
MPaKTUKyMa.

2) Jlns gomycka K chade dK3aMeHa HeoOXOAMMO HaOpaTh HE MeHee 35-TH pEeHTHHIOBBIX OalljioB
MIPH YCIIOBUH TIOJTHOTO BBITIONHEHUS y4eOHOTO TIIaHa.

3) Crynenr, HabpaBmuii B ceMectpe MeHee 20-TH 6allIoB, K 9K3aMEHY HE JOIYCKACTCS U MOYKET
OBITH OTYHCIICH 32 aKaJIEMHYECKYIO HEYCIIEeBAEMOCTb.

4) Illkana nepecyeToB CyMMbI PEHTHHIOBBIX 0A/IIOB B OOBIYHBIC OIICHKH:
e 85— 100 0amaoB — «OTIUYHO
e 70—8406amra - «XOpOIIO»
e 5569 0amioB - «yAOBIETBOPUTEIHLHO.

K cnaue 3a4uéra nOMycKarOTCs CTYEHTHI, BHITOJHHUBIINE BCE JIAOOPATOPHBIC PAa0OTHI, KOHTPOJIbHBIC
paboThl M CHIABLIME BCE KOJUIOKBUYMBI C HE MEHEE 4YeM YJIOBJIETBOPUTENbHOM oueHkod. K cnaue
9K3aMEHBI JIOMYCKAIOTCS CTYJCHTHI, HAOpaBIIie He MeHee 35-TH PEHTUHTOBBIX OaJIoB. MakcuMalibHas
CyMMa PEUTHHTOBBIX 0ayIOB Tiepen] 3k3ameHoM — 60.

DK3aMeHbl TMPOBOAATCA B (OpPME YCTHOTO OTBETa HA BOIPOCHl OHIIETAa, COCTOSIIETO M3 2-X
TEOPETUICCKUX BOIPOCOB M OJTHOM 3a7aui pacuéTHOTO xapakrtepa. OTBET OIEHUBACTCS B PEUTHHTOBBIX
Oayutax. MakcuMaibHOE YKMCIIO PEHTHHIOBBIX 0AJIOB 3a dKk3aMeH — 40. DK3aMeH He 3a4UThIBACTCS, CCIIU
oIeHKa 3a Hero Menee 20-tu 0ammoB. OKoHYATEIbHAS OICHKA 3a 3HAHUE JUCIIUIUIMHEI CKJIaIBIBAETCS U3
CYMMBI OIICHOK 32 IMPAKTHUKYM H 32 SK3aMEH.

8. YueOHo-MeToanueckoe 1 HHPOPMALMOHHOE 0O0ecneyeHrue TUCIHILIMHBI
OcHoBHasi iMTEpaTypa:

1. Crpombepr A.I'., Cemuenxo [I.I1. duznyeckas xumus. uzg 7-e. —M.: Boicur. mk., 2009. -527 c.

2. Kpatkuit crnpaBouHuk (¢usuko-xumuuecknx BenmmumH /[ Tlom pen. A.A. Papmens, A.M.
[Tonomapesoii. 8-e u3n. — JI.,: Xumus, 2003. 232 c.

3. 3yeB A. 0., UYepenanos B. A., LIserkoB /I. C. ®wusmuueckas xummus. I[lpakTukym: ydeOHOE
nocobue st cryaeHToB no HampasieHuo 020100 «Xumus» [DnekrpoHHbll pecypc]. M3nar.
Ypanbsckoro yH-Ta, 2012. 124 c. ISBN: 978-5-7996-0787-6. YJIK: 544(076.5). BBK: 24.5173-3.
Pexxum noctyma: http://biblioclub.ru/index.php?page=book_view&book _id=239716

4. MakapoB A.T'., Caruga M. O., PaznobpeeB /. A. Teopernueckue U TPAKTUUECKUE OCHOBBI
buznueckoit xumuun: YdyebHnoe nmocobue mis crya-oB. Crer. 04.05.01. [Dnexkrponnslit pecypc].
Nznar. Open6. I'Y. 2015. 172 c. ISBN: 978-5-7410-1245-1. V]JIK: 544(075.8). BBK: 24.5473.
Pexxum nmocryna: http://biblioclub.ru/index.php?page=book&id=364840&sr=1

Jlonmo/IHUTeIbHAS JIUTepaTypa:

1. baiipamo B.M. OCHOBbI XUMHYECKOM KMHETUKU U KaTanu3a. [[pumeps! U 3a1auu ¢ pelIeHUsIMH.

—M.: Akanemus, 2005. 245c.

KybacoB A.A. Xumuueckasi KWHeTHKa U Katanu3. — M.: MI'Y, 2008. 280 c.

3. KycmanoB C. A. ®usndeckas XUMUS: TPAKTUKYM. [ DIeKTpOoHHBIH pecypc]. JIab mpakTUKyM 1ist
cryn. 02010062. Xumus. Uznat. Koctp.I'Y um. H. A. Hekpacosa, 2012. 230 c. ISBN: 978-5-
7591-1232-7 YIK: 541.1. BbBK: 24.5573-5. Pexum JOCTYyTIA:

N



http://biblioclub.ru/index.php?page=publisher&pub_id=16454
http://biblioclub.ru/index.php?page=publisher&pub_id=16454
http://biblioclub.ru/index.php?page=book_view&book_id=239716
http://biblioclub.ru/index.php?page=book&id=364840&sr=1
http://biblioclub.ru/index.php?page=author&id=105574
http://biblioclub.ru/index.php?page=publisher&pub_id=17527
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http://biblioclub.ru/index.php?page=book_view&book id=275638

4, bymupopoBal. B. , TamamermuuoB lO.I. |, Spomesckas X. M. , bapa6anos B. II.
DJEKTPOXUMHS U XMMHUYECKash KHHETHKa: YdeOHoe mocobue. [DnekTpoHHbld pecypc]. M3nar.
KHUTY, 2014.-371c. ISBN: 978-5-7882-1658-4. VY JIK: 544.6+544.4 (075.8) BbK: 24.5s173.
Pexxum noctyna: http://biblioclub.ru/index.php?page=book&id=427844&sr=1

Pecypchl nHGOpMAIIOHHO-TETICKOMMYHUKAIIMOHHOW ceTH «HTepHEeT»:
Cucrema DSJEKTPOHHOM TOIAEPX KU oOOpa3oBarenbHOro mpomecca «Moil  yHHBepcHUTET»
https://uni.ivanovo.ac.ru
[Tpodeccuonanpubie 6a3bl TaHHBIX U HHPOPMAIIMOHHO-CIIPABOYHBIE CUCTEMBI:
OBbC «YHuBepcureTckas Oubanoreka ommain» Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
Dnextponnas oubnmoreka MBI'Y _http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew
Onexrponnsiii karaior Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek
[IporpammHoe oOecrieueHue: ornepanmoHHas cucrteMa Microsoft Windows, makeT oQuCHBIX
nporpamm  Microsoft Office, Mathcad Express, untepner-Opaysep Internet Explorer, Moii
YHUBEPCUTET.

9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCHMIIIMHBI

Y4eOHble ayAUTOPUU:

- JUIA TIPOBEJCHUS 3aHATUH JIGKIMOHHOTO THMNA C KOMILIEKTOM CIEIHAIU3UPOBAHHONW yueOHOM
MeOeTn W TEXHMYECKUMHU CpelICTBaMU OOydYeHHs, CHyXKallUMU JJs TpPeJoCTaBIeHUs ydeOHOU
uH(popMaluu O00JIbILION ayIUTOPUN;

- Uil TPOBEIEHUSA 3aHATUM CEMUHAPCKOTO THUIMA, KOHCYJIbTAllMW, TEKYIIEro KOHTPOIS |
MIPOMEXKYTOUHOM aTTecTaluy, BBINOJIHEHUS MPOEKTOB C KOMILUIEKTOM CHENHMATU3UPOBAHHON y4eOHOMN
MeOenu U TEXHUYECKHUMH CPeICTBAaMU 00 yUEHUS.

JlaGopaTopusi, ocHaleHHas: Ja00paTOPHBIM 000PYIOBAHUEM, KOMIUIEKTOM CIIEIIHAIM3UPOBAHHOM
yueOHOI Mebenu 1 TEXHUYECKUMU CPEeICTBAaMH 00ydeHus.

[Tomemienue aJjis CaMOCTOSITENILHOM pabOThI, OCHALIEHHOE KOMILJIEKTOM CHEHaN3UpOBAaHHON
yueOHOIl Mebenu, KOMITBIOTEPHOM TEeXHHUKOH C BO3MOYKHOCTBIO MOJKIIOYEHHUS K ceTh «MHTepHeT» u
obecneuenuneM gocryna B DUOC.

JleMoHCcTpanoHHOe 000pYyJOBaHUE W Y4E€OHO-HAIIAJHBIE MOCOOUsS U 3aHATHH JIEKIIMOHHOTO
Tuna, oOecrneyuBarolIMe  TEMAaTUYECKUE  WJUIIOCTPAlMU:  JEMOHCTPAIlMOHHOE  00OpyIOBaHHE
(IeMOHCTpAIIMOHHBIE YCTPOMCTBA); NMEKTPOHHBIE MOCOOUS (MPE3EHTAINH), TIeYaTHbIe MOCOOUs (TabIHIIBbL,
TJ1aKaThl)


http://biblioclub.ru/index.php?page=book_view&book_id=275638
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http://biblioclub.ru/index.php?page=author&id=97981
http://biblioclub.ru/index.php?page=author&id=97982
http://biblioclub.ru/index.php?page=author&id=97983
http://biblioclub.ru/index.php?page=publisher&pub_id=16946
http://biblioclub.ru/index.php?page=publisher&pub_id=16946
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OcHoBHas npoeccroHalbHas 00pa3zoBareIbHas IporpaMMa
04.05.01 dyngamenTanpHas U TPUKIATHAS XHUMHES
(PyHnnameHTabHAS ¥ IPUKJIAHAS XUMUS)

ABTOpPBI padoueil NporpaMMbl IMCUMILUIUHBI:
npodeccop kadeapsl GpyHAaMEHTATHHOW U MIPUKIATHON XUMuH, 1pod., 1.X.H. MBanor C.H.
JOIIeHT Kadenps! GyHIaMEHTAIBHON 1 MPUKJIAHON XUMUH, JI011., K.X.H. Haymosa UK.

[lporpamma paccMOTpeHa U yTBepKIeHa Ha 3acemaHuu Kadeapsl (yHIaMEHTAIbHOM
npuknaanoit xumun 30 aBrycra 2023 ., mpotokoin Ne 1.

[Tporpamma oGHOBIICHA
MIPOTOKOJ 3acenanus kadeapsl Ne 0T « » 20 1.
CornacoBaHo:

PykoBogurens OI1 /

(mozrucs)



