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1. Ilesan ocBOEHMSI AN CIUIIJIMHBI

[lenpro OCBOEHUS MUCHUIUIMHBI «DHU3UYecKas XUMUs» SBISETCS (GOPMUPOBAHUE y CTYACHTOB
KOMITETCHIIMH, SBJSIOMIMXCS OCHOBOW HAyYHO-MCCIIEIOBATEIBLCKOW M TIEAarormuecKoi NesTeIbHOCTH,
MO3BOJIIOIINX OBJIA/ICTh 3HAHWEM (yHIaMEHTAIBHBIX 3aKOHOB COBPEMEHHOUW TEOPETUYECKOW XMUMHH U
3aKOHOMEPHOCTEH MPOTEKAHKUS XUMHUYECKHUX MPOIECCOB, a TAK)KE CIIOCOOHOCTHIO TPUMEHSATH OCHOBHBIC
€CTECTBCHHOHAYYHBIC 3aKOHBI B 00JacTH XUMHYECKOro oOpa3oBaHMS, TEXHHYECKHMX HAyKaX, B
XUMHUYECKOW OTPACIU MIPOMBIIINICHHOCTH, B c(hepe HAyKOEMKHX TEXHOJIOTHM.

2. MecTo nucuuniauibl B cTpyktype OIT

Juctmimaa «®Dusndeckass XUMHUS» OTHOCHUTCS K 00s3aTelbHOM 4YacTH 00pa3oBaTebHON
nporpaMmsl. JlucuuiuinHa 6a3upyercss Ha OCHOBHBIX 3aKOHAX M 0a30BBIX MOHATHUAX M3y4YaeMbIX paHee
IIPM OCBOEHUU JHUCHMIUIMH: «Martematuka», «Pusnka», «KBaHTOBas MEXaHHWKa M KBAHTOBAs XUMUSD,
«AHanutudeckas XuMusn», «Pacuersl B xumMuu» u «O011as HeopraHuyecKast XUMHD».

Jlj1 ocBOEHUS JaHHOW JUCLUUITIMHBI 00y4atOIIUHCS JT0JKEH:

3HaTh: CBOWCTBA XUMHUYECKMX DJJIEMEHTOB, IPOCTBIX MOJIEKY]1 M CIOXHBIX COCOUHEHUM B
pPa3IM4YHOM arperaTHoM COCTOSIHUM (HEOpPraHM4ecKHe, OpraHUYeCKUEe BELIECTBAa M MaTepuajbl HAa HUX
OCHOBE), KOHLIEHTPAILlUK pacTBOPOB, (PyHIAMEHTAIbHbIE 3aKOHOMEPHOCTH (PU3UUYECKHX SABJICHUH, 00LIMe
IPEJICTAaBICHUS] O 3aKOHOMEPHOCTSIX IMPOTEKAHUS XUMHUYECKHX pEaklud, TEXHUKY O€30IacHOCTH B
XUMHUYECKOH JIabopaTopuy;

YMeTb: MpOBOIUTH (PU3UKO-XMMUYECKUN IKCIIEPUMEHT, TOTOBUTH pabouue pacTBOpPHI 3aJaHHON
KOHIIGHTpaluy, oOpabarbiBaTh M 0OCYXKAAaTh S3KCIEPUMEHTAJIbHbIE 3aBUCHUMOCTH, I10JIb30BaThCS
y4eOHOM, HayYHOU U CIIPaBOYHOM JIUTEpaTypol, ceTbio MIHTEepHET;

VMeTp: HaBBIKM NPOBEACHUS KOJIMYECTBEHHOIO XMMHUYECKOIO AHAJIN3a, HABBIKM HCIIOJIb30BAHMS
KOMIIBIOTEPHBIX ~ MpPOTrpamMM Uil  KOJIMYECTBEHHOW CTAaTUCTMUYECKOHM 0O0pabOTKU  pe3yibTaToB
JKCIIEPUMEHTA.

VYcnemHoe oCcBOEHHME CTylIeHTaMH Kypca «®Pu3znyeckass XMMHUS» TMO3BOJSET cHopMHpOBaTH UM
CHUCTEMY 3HAaHUHM JJs TMOHMMaHUS 3aKOHOMEpPHOCTEH MpOTEeKaHUs XUMHUUYECKUX IPOLECCOB U Oyner
CIOoCOOCTBOBAaTh TOTOBHOCTH CTYAEHTOB K HW3YYEHMIO IUCHMIUIMH, W3y4aeMbIX Ha IOCIEIyOMINX
Kypcax: «XuMHUecKas TeXHoyorus», «Opranudeckas Xumus», «Kpucramnoxumus», «Kommounnas
XUMUS, «PU3NYECKUE METO/bI UCCIEeI0BAaHUMY), «XUMHUECKHE OCHOBBI OMOJOTHYECKHX MPOIIECCOBY,
«BBICOKOMOJIEKYJIISIpHBIE coeauHeHus», «lIpuknagHas XuMmuYecKas KHHETHKa», «TepMoauHaMuka
peakuuii B pacTBOpax» M paziUYHbIX CIELKYpCax, CO3/1aTh HAYYHYIO U MHUPOBO33PEHUYECKYIO 0a3y Juis
nanpHeimei npodeccuoHalbHON AEATENbHOCTH.

3. IllianupyemMble pe3yJbTaThl 00yUeHHUs] 10 THCHHUIIJIMHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPHIX CIOCOOCTBYET AMCIUIIINHA

[Tpu ocBOGHUU TUCHMITIMHBI (POPMUPYIOTCS CIEAYIOLIME KOMIIeTeHIIMU B cooTBeTcTBUU ¢ PI'OC
BO no ganHOMY HaIpaBJIEHHUIO MOJTOTOBKH:

0) obmenpodeccuonanpabie (OITK):

OIIK-2: cnoco0OeH MPOBOIUTh XMUMHUYECKHU SKCIIEPUMEHT C HCIOIh30BAHUEM COBPEMEHHOTO
00opy10BaHuUs, COOIIOast HOPMbI TEXHUKH 0€30MaCHOCTH;

B) npodeccronanbubie (11K):

IIK-1: cnocoGeH muiaHUpoBaTh pabOTy M BBHIOMpATh aJE€KBATHBIE METOJbl PEIICHUS HAy4YHO-
HCCJIEIOBATENbCKUX 33/1a4 B BBIOPAHHON 00JIACTH XMMUHU, XUMHUYECKOW TEXHOJIOTMHM WM CMEXHBIX C
XUMUEH HayKax;

IK-3: cnocobeH Ha OCHOBe KpUTHUYeCKOTo aHaimm3a pel3ynbraroB HUP m HUOKP onenuBatsh
NEPCHEeKTUBBl UX MPAKTUYECKOTO MPUMEHEHHsI M MPOJOJDKEeHHs: paboT B BBHIOpaHHOM 001acTH XHMUH,

XUMHYECKON TEXHOJIOTHH U CMEKHBIX C XUMHEH HayKax.
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3.2. llepeyeHb NJIAHHPYEMBIX Pe3yJLTATOB O0y4YeHUS] MO JMCHUILUIMHE, COOTHECEHHBIX ¢
HHIMKATOPAMH JOCTUKeHHUs (POPMUPYeMbIX KOMIIeTeH M

B pesynbTare 0CBOCHUS IUCIUILTUHBI 00YYaIOUIUIACS JOIKEH:

3HATB: 3aKOHBl TEPMOAMHAMMKH, XapaKTEPHU3YIOIIME COCTOSHHME PpABHOBECHS CHUCTEM U
HANpaBJICHHOCTH XMMHUYECKOTO MPOLECcca; TEPMOJMHAMUYECKHE KPUTEPUH 00pa30BaHUs WICATIbHBIX U
pEabHBIX KHJIKMX MHOTOKOMIIOHEHTHBIX CHCTEM M HX CBOMCTBA; OCHOBHBIE 3aKOHOMEPHOCTHU
TEPMOJIMHAMHYECKOW TEOPHUH PACTBOPOB, OOIIME MPEICTABICHUS O TEPMOAMHAMHUKE HOHHBIX U
3MEKTPOAHBIX MPOLIECCOB, MEKUOHHBIX B3aMMOJICHCTBHUSIX B PACTBOPAX 3JIEKTPOJIUTOB, HEPABHOBECHBIX
AIIEKTPOAHBIX CHCTEMaX; 3aKOHOMEPHOCTH (DOPMAIbHOM KMHETHKH 3JIEMEHTAPHBIX U CI0KHBIX PEaKLUH,
6a3oBble TeopuH peakinuonHou crocodbnoctu Bemiects; (OIK-2, MK-1, MK-3); npuHIUIB pabOTHI
y4eOHO-HAayYHO! amnmapaTypsl, UCTIOIB3YEMOU IS MPOBEACHHUS (PU3HUKO-XUMUYECKHX HKCIEPUMEHTOB:
(OTORIEKTPOKOIOPUMETPA, MOTEHIIMIOMETPOB, MPOCTEUIIET0 KaIOPUMETpPa, )KUJIKOCTHOTO TEPMOCTAaTa,
nabopatopHoro noHomepa, kouaykromerpa (OITK-2); HOpMBI TeXHHKH O€30MACHOCTH W TMOXKAPHOMH
6e3omacHoCTH Tpu paboTte B xuMuueckoi aboparopuu (OIK-2).

YMeTh: IPUMEHATh 3HAHWE OCHOBHBIX TEPMOJWHAMHYECKMX M KHWHETHUYECKHX 3aKOHOMEPHOCTEH
npu OOBSICHEHHHM MEXaHM3MOB MPOTEKaHUS XHWMUYECKUX IPOILIECCOB; MPOU3BOJIUTH paCUeThl C
UCTIOJIb30BAHUEM PA3JIMYHBIX KOHIIEHTPAMOHHBIX IIKAJI W TEPMOAMHAMHYECKUX KPHUTEPHEB I10
0a30BbIM YpaBHEHUSM TEPMOJMHAMUKH, TEOPHUH PACTBOPOB, IJIEKTPOXUMHUHU, XUMHUYECKOW KHUHETHUKU
npu pemennu npodeccronanbubix 3amad (OIK-2); nomyuars skcniepumenTtanbibie qanHbie (IMK-1);
MOJIb30BAThCS 3alIMTHBIMU CpEICTBaMU Ipu mposeneHuu padot c¢ ywyactuem JIBXK, C/ISB, a takxke
IPOTHBOIOXXAPHBIMU CPEACTBAMH; OKa3bIBAaTh IOMOIIb NPH BO3HUKHOBEHHH YpPE3BBIYANHBIX CIydacB
MOpPaKCHHsI YEJIOBEKa BCJIEICTBUE HEAKKypPaTHOTO MPUMEHEHHUs B3pPHIBOOMACHBIX W TOXKapPOOMACHBIX
Bemects  (OIIK-2); npuUMEHATh 3HAHWE OCHOBHBIX TEPMOJIMHAMHYCCKMX ¥  KHHETHYCCKHX
3aKOHOMEPHOCTEH MpH MOJYyYECHUM MOTYYEHHBIX HKCHEPUMEHTAIbHBIX PE3yJlbTaTOB B CBOCH Hay4dHOH
NEeSITEIbHOCTH; TIPUMEHSTh CIOKHUBIINECS MUPOBO33PEHUECKHUE €CTECTBEHHO-HAYUHbIE MPECTABIICHNUS B
cBoeit mpodeccuonanbHoit aesrensaoctr (IMK-1, IIK-3);

HMmeThb: HaBBIKM BIIAJICHUS OCHOBHBIMH TPEJCTABICHUSIMHA O TEPMOJWHAMHUYECKUX KPHUTEPHSIX
00pa30BaHUs UACANbHBIX U PEATbHBIX KUAKUX MHOTOKOMITIOHEHTHBIX CHUCTEM M MX CBOMCTBaX; OOIIMMHU
NpPEJCTAaBICHUSAMH O TEPMOJMHAMUKE HMOHHBIX M DJEKTPOJHBIX MPOIECCOB, MEKHOHHBIX
B3aUMOJICHCTBUAX B PpAcTBOPAaxX 3JIEKTPOJIMTOB, HEPABHOBECHBIX HIIEKTPOAHBIX CHUCTEMAax; HaBBIKH
BJIaJICHHUsI 0a30BBIMH 3aKOHOMEPHOCTSMHU (POPMaTbHON KMHETHKH AJIEMEHTAPHBIX M CIOKHBIX PEaKIii,
0a30BBIMU TEOPUSIMH peaknuoHHOW crocobHocTH BeiecTB (OIIK-2); HaBbkk pabOThl Ha CEPUUHOM
000py/IOBaHWM, OCHOBAHHOM Ha MPHHIUIAX KOJOPUMETPUH, TOTCHIMOMETPUH, KaJIOPUMETPHUH,
IPaBUMETPUH, TUTPUMETPUU C LENbI0O KOJMYECTBEHHOIO aHaju3a CoOJIepXKaHUs KOMIIOHEHTOB B
pactBopax (OIIK-2); HaBBIKM MPUMEHEHHUS CPEJACTB 3alllMThl OT MOPAKCHHS KOXKH M JbIXaTeIbHOU
cucTeMbl, a Takke cpenctB noxaporymenus (OIK-2); HaBeiku BiajgeHuss 0a30BBIMH YPaBHEHUSMU
XUMHYECKOH TEPMOIMHAMUKH, OCHOBHBIMH DPAaCUYETHBIMH YPAaBHEHUSMH TEPMOIMHAMUKHA DPAaCTBOPOB,
KUHETHKH, 3JIEKTPOXUMHHU JUTS TTOJYYEHHUS TapaMeTPOB, XapaKTePU3YIOIIUX COCTOSHUE U PEAKLIIMOHHYIO
criocoOnocTh BemecTB (ITK-3); HaBbIkKM CBOOOAHOTO BIIaICHHS CITPABOYHOM JIUTEPATYPOid, B TOM YHUCIIC
C TpUBJICYCHUEM HH(POPMALMOHHBIX 0a3 NaHHBIX; HABBIKM HCIOJIB30BAHUS METOJ0B MOJECTUPOBAHMS
XUMHYECKHX IPOLIECCOB, TEOPETUYECKOTO M HKCIEPUMEHTAJIBHOTO HCCIEAOBAaHUSA Pa3IUYHbIX
XMMHUYECKUX TIpEeBpalleHHi B ra30Boid M KoHaeHcupoBanHoW cpenax (ITK-3), HaBelkM TOMCKa U
NEPBUYHON 00pabOTKM HAYYHOH M HAYYHO-TEXHHUYECKOW MH(OPMAIIUU C TPUBICUYCHHEM COBPEMEHHBIX
6a3 nannbix (OIIK-2), HaBbIKaMH CaMOCTOSATENbHOM paboThl B cdepe NPOBEACHHUS HAyYHBIX
uccnenoBanmii (IK-3), MmeTonnkaMu moydeHust 1 00pabOTKH HKCIIEPUMEHTAIBHOTO MaTepralia, B TOM
quciae ¢ MPHUBJICYEHHEM HHQPOPMALMOHHBIX 0a3 JaHHBIX; METOAMKAMU CTaTHCTHYECKOM 00paboTKH
JIAHHBIX, OLEHKH TOYHOCTH U HAJIGKHOCTHU MOTyueHHBIX pe3yibraToB (ITK-1).
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4. O0beM U coiepKaHue T CHUTITTHHBI
OO1ast TPYA0E€MKOCTh AUCIUILUIMHBI cOcTaBisieT 18 3aueTHbIX enuuull (648 akageMUIeCKHX 4acoB).

4.1. Conep:kanue MUCHUILUIMHBI MO pa3genaMm (TeMaM), COOTHECEHHOE C BHIAAMU
TPY10€MKOCTHIO 3aHATHH JIEKIIHOHHO-CEMHUHAPCKOI0 THUIIA

Ne . @OpMBI TEKYILETO
o/ Bunbl 3ansTuii, ux
Pa3znensl (Tembr) e KOHTPOJISI yCIIEBaEMOCTH
5 00BEM (B aK.uacax)
JMCIATUTAHBI 2
8 3ansATHs 3ansaTus DopMbl TPOMEKYTOIHON
JICKIITMOHHO CEMHHAPCKOro arTecrTaiuuu
IO THIIA THIIA
5 cemecTp
Pasznen 1. Xumuyeckasi TepMOAUHAMHMKA

1 | IIpencraBnenue paboueit BxonHoil KOHTPOJIb U
HpOTPaMMBHI, OCMBICIICHHE | § Iuarfoctuka. TecTupoBaHue
TpeOOBaHUIA K opraHu3anuu OCTaTOYHBIX 3HAHUH (DU3HKH,
nporecca 00y4eHwUs, HEOPraHNYEeCKON XUMHHU 1
CaMOCTOSATEIBHOW PAabOTEI U (opM MaTEMAaTHKH C MTOCIIEAYIOIM
aTTecTalu YYeOHBIX JOCTHKECHUM 00cyX/IeHHeM pe3yJIbTaToOB
Beenenne B kypc. «Pusnueckas 2 4 nipaxT.

XUMUSA KaK Haykay. TpeOoBaHus K 3aHATHE
OpraHu3anuu npouecca

00yueHwusl, CaMOCTOSITEIbHOM

paboTel 1 GoOpM arTeCTalMH IO

Kypcy.

2 | OcHoBBI XUMHYECKOH | 5 72 KostokBHyMBI, KOHTPOJIEHBIE
TEPMOTMHAMUKH. OCHOBBI mabop. paboTHI TIO OT/IENBHBIM
CTaTHCTquCKOﬁ TepMOI[I/IHaMI/IKI/I 38 3aHATHEC TJ1aBaM, JOMAaIIHUEC 3aJaHuA,

3alUTa OTYETOB 110 J1ad.
36 mpaxkT. pabote
3aHATHE
TepmoanHamuka dazoBoro | 5 24 nabop KoJsumokBryMmsI,
: KOHTPOJIbHBIE pabOTHI 110
3 | paBHOBecHUs SAHSITHC TP p
12 OT/ICJIbHBIM TJIaBaM,
6 paKr JIOMalllHee 3aaHue, 3aluTa
Paxt. 0TYEeTOB 110 J1ab. paborte
3aHsTHE
3akmounTenbHblid.  [loaBenenne u 5
2 MpaxT.
4 | aHanms HPOMEKYTOYHBIX
3aHATHE
PEe3YJIbTaTOB OCBOCHHSI IUCIUILIHHBI
Hroro 3a cemectp 52 96 3auer, 9K3aMeH
6 cemecTp
Pa3nes 2. @®yHKIMOHAJBHAS (pu3MvecKasi XUMHS
6 18 nabGop. | KoamokBuymBbl O OTAETBHBIM
5 . 3aHsTHE rJiaBaM, JJOMalllHee 3a/1aHue,
OCHOBBI TEpPMOAMHAMUYECKON
16 KOHTPOJIbHbIE pabOTHI, 3aIUTa
TEOPUU PACTBOPOB
18 mpaxr. OTYETOB 110 J1a0. paboTte
3aHATHE
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6 18 nabop. | KoamokBuymBbl O OTAETBHBIM
6 3aHSTHE rjiaBaM, JOMallHee 3aaHue,
OCHOBBI JIEKTPOXUMUU 16 KOHTPOJIbHBIC PAOOTHI 3aIIUTA
18 mpaxT. 0TYETOB 110 Jab. pabote
3aHSTHE
6 20 nabop. | KommokBHUyMBI IO OT/ICIEHBIM
7 0 o 3aHsTHE rJIaBaM, JJOMallHee 3aaHue
CHOBBI XUMHYECKON KMHETUKHU
16 KOHTPOJIbHbIE PAOOTHI, 3aIUTa
18 mpaxr. OTYETOB TI0 J1a0. paboTe
3aHsTHE
8 3akmrounTtenbHbeId. [loaBenenue u 6 2 TpaxT.
aHaJIN3 TIPOMEIKYTOUHBIX 3aHSTHE
PE3YJIbTATOB OCBOCHHUSI TUCITUILIIHMHBI
Htoro 3a cemectp 48 56 DK3ameH
HToro no aAucuumnjinHe 100 152 Dx3ameH (2), 3auer (1)

4.2. Pa3BepHyTO€ ONMCAHHE COAEPKAHUA JUCHMILUIMHBI N0 pa3jienaM (TeMam)

Paznea 1

Ne Ne

OcHOBHOe coep:kaHue JeKIui
TeMbI | JJEKIIUH

dusznyeckas XUMUs Kak HayKa

Beenenne. Onpenenenue Qu3nueckoil XMMUM Kak Hayku. [Ipemmer, nenu u
Metoabl (usnueckoi xumuu. Mcropus BO3HMKHOBEHHS Hayku. OCHOBHBIE
1 1 stanbl pa3Butud. M.B.JlomoHOCOB - ocHoBaTenb ¢usznyeckol xumuu. Poib
OTEUYECTBEHHBIX YUYEHBIX B PA3BUTUHU HAyKU. J[MalneKTHKO-MAaTepHAINCTUIECKHUM
noaxoJ. 3Haue€HUWe HayKu B Pa3BUTHUM JPYTUX OTpacieil 3HaHud W
IIPOU3BO/ICTBA.

OCHOBBI XUMHYECKOH TCPMOAVMHAMUKHA

OCHOBHBIE TOHATHS XUMHYECKOH TCPMOANHAMHKU: CHUCTEMA, OKPYIKAIoIasa
cpena, 3aKpbITasi ¥ U30JIMPOBAHHASL CUCTEMBI, TEPMOJIMHAMUYECKHUE MTapaMETPhI,
TepMOI[I/IHaMI/I‘-ISCKI/Iﬁ mnmponuecc, HUKIJI. DKCTEHCHUBHbBIE U MHTEHCHUBHBIE CBOMCTBA
2 CUCTeMBbI,  (YHKIIMM  COCTOSHUA.  BHYTpeHHsE  DHEprusi  CHCTEMBI.
B3aumopeiictBue cucrembl ¢ OKpykarwomiei cpemoit. Termora u  pabora.
[TpaBuiio 3HAaKOB TEIUIOTHI W PaOOTHL. 3aKOH COXpaHEHUs HSHepruu. llepBbrii
3aKOH TepMOIMHAMUKH. DOpMYIINPOBKH.

MakcumanbHas paboTa paclIMpeHus: UISATBHOTO Ta3a B pa3IMYHBIX MPOIECcCax.
JIBa dYacTHBIX cCly4ass TPUMEHEHHS TIIEPBOTO0 3aKOHA TEPMOIAMHAMHUKH.
3 Onranenus. Tepmoxumus. 3akoH l'ecca Kak BBIPaKEHHE IEPBOIO 3aKOHA
TEPMOJIMHAMUKHU [IJI1 XUMHUUYECKUX mporeccoB. CnenctBusi 3akoHa ['ecca. Mx
obocHoBaHusa. HekoTopple TpuMepbl HUCHONB30BaHMS  3akoHa ['ecca:
ompeneseHue  TEIJIOT  THUApaTalud, O0Opa3oBaHHS  KPUCTAJUIOTHIPATOB,
JUCCOLIMAIIMU C1a00T0 AIIEKTPONINTA, (Pa30BbIX MEPEXOI0B, TEIUIOBBIX dPPEKTOB
VMOHHBIX PEaKLHM.
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TermoeMkocTs. MIcTUHHAS, cpenHss, MOJSpHasA, yAelbHAas TEIIOEMKOCThb. MX
B3aMMOCBSA3b. 3aBHCHUMOCTh TEIUIOEMKOCTH OT Temmeparypel. Teopus
TEIJIOEMKOCTH TBepaoro Tena. OCHOBHBIE TMOHATHUS KBAaHTOBOM TEOpHUH
TEIUIOEMKOCTH Ta3000pa3HbIX BEUIECTB. 3aBHCHUMOCTh TeEIIOBOro 3ddexra
XUMHYECKON peaKkUuu OT TemIeparypbl. AHanu3 nuddepeHnuansHon GopMbl
ypaBHeHuss Kupxroda. UHTerpupoBanne ypaBHeHuss Kupxroda. CranmapTHbie
TEIIOBBIE 3(PPEKTHI.

[Tonusitue o0paTtumoro, PaBHOBECHOTO, CaMOIIPOU3BOJILHOTO u
HECaMOIIPOU3BOJIBHOTO  IpoleccoB.  BTopoll  3aKOH  TEpMOAMHAMUKH.
®opmymupoBku. [luxkn Kapno. KIIJI mukina Kapno. Teopema Kapno.
HexommniencupoBannass teruiora Kiaysmyca wm  pabora, TOTepsiHHas B
HEeoOpaTUMOM MpoIiecce.

3HTpOHI/I$[. CraTuCTHYECKOE TOJIKOBAHHUE OHTPOIIHNH. CDOpMy.TIa BOJ'IBLIMaHa.
MaremMmaTudecKkas 3aluch BTOpPOI'O 3aKOHA TCPMOJUHAMUKH.

M3meHenue SHTPONNY KaK KPUTEpU PaBHOBECUS U HAIIPABICHHOCTHU IIPOLIECCOB
B U30JIMPOBAHHBIX cHcTeMax. MI3MeHeHue SHTPONMH B HEOOpaTUMBbIX Ipolieccax,
B IIpOLECCaX C y4YaCTHEM HJICAIbHBIX Ia30B, B IpOLECCaX, NMPOTEKAOIMIMUX B
pEAIbHBIX CUCTEMAX.

Pacuer abcontoTHOrO 3HaueHus: SHTponuu. TepMoaMHAMUYECKHE TTOTEHIUAIBI.
W3MeHeHnsT TEpMOJAMHAMUYECKUX IOTEHLMAJIOB KaK KPUTEPUHM PAaBHOBECUS U
CaMOIIPOU3BOJIBHOCTH IIPOLIECCOB. XapakTepucTuyecKkue GbyHKIHH.
CooTHolIeHHE MEeXKAY TEPMOJMHAMUYECKUMHU (DYHKIHSIMH.

YpaBHeHue I'nb6ca-T'enbmromnpua. N3menenne TEPMOJUHAMHYECKUX
NOTEHIMAJIOB  HJealbHBIX  Tra3oB.  VI3MeHeHHe  TepMOJUHAMHUYECKHX
NOTEHIMAJIOB  pealbHBIX  ra3oB. @DyrutuBHOCTh. Merombl  pacuera
(YTUTHBHOCTH.

10

®a30BbIe IEPEXO0/Ibl B OTHOKOMIIOHEHTHBIX CUCTEMax. Y paBHeHue KnanelpoHna-
Knaysuyca. Ananns ypaBHenus. VHrerpupoBanue ypaBHeHus KianeipoHa-
Knaysuyca.

11

3aBUCHMOCTb JIaBJICHHMS HACBIIIEHHOIO Iapa OT BHEUIHETO JaBJICHMS.
TepMoanHaMuueckass XapakTepUCTHKa (a30BBIX IEPEXOJO0B IEPBOTO poja.
Pa30BbIe NEPEXO/IbI BTOPOrO POJa.

12

TepMoguHaMMKa MHOTOKOMITIOHEHTHBIX CHCTEM. XHMHWYECKHH IOTEHIIHA.
TepMoguHaMUYECKHE YCIOBUS XUMHUUYECKUX pPABHOBECUH. BbIBOX ypaBHEHUsA
M30TEPMBI PEAKIIUH U €€ aHAJIU3.

13

JlnHaMHuueckoe paBHOBECHE XUMHUYECKOM peakuuu. IIpu3sHakm W 3aKOHBI
paBHOBecHs. BbIpakeHHe KOHCTaHT PaBHOBECHS Yepe3 MapLUAIbHbIC 1aBJICHNUS,
KOHIICHTPALMX U MOJISIPHBIE 10JIM. B3aMOCBs3b 3THX BEJIUYMH.

14

XUMHUYECKOE PABHOBECHE B IE€TEPOTCHHBIX CHUCTEMAax. BbIpakeHHE KOHCTAHTHI
paBHOBECUSI T€TEPOTEHHBIX peaknuii. MeToa KOMOMHUPOBAHHOTO PAaBHOBECHS.
BnusiHue TemriepaTypsl Ha KOHCTAHTY PaBHOBECHS PEAKILIMU.

15

BriBon ypaBHeHHs n300apbl (M30X0PbI) peakliuy U UX aHaiu3. IHTerpupoBaHue
ypaBHEHHsI H300apbl peakIMM C HCHOJIb30BAHUEM CTENEHHBIX PsI0B
TEIJIOEMKOCTH. YpaBHeHue Temkuua-IlIBapimana i pacyeta KOHCTaHTBI
paBHOBECHsI IIPH 3ajaHHOM TemrepaType. BolBog ypaBHEHHS.
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TemoBass Teopema Hepncra. CnenctBus. Lluxkn Hepuera. Tperuil 3axoH
TepMoauMHaMHMKH. Pacder BbIXoJa NPOAYKTa IO U3BECTHOM KOHCTaHTE
paBHOBECHsI ITPH 33JaHHOM COCTaBe.

17

CraTucTrdeckas TCPMOJUHAMHUKA

CratucTyeckuil xapakTep BTOPOrO0 3aKOHA TEPMOJMHAMUKHU. YpaBHEHUE
bonbimana. [loHATHEe TEpMOAMHAMHUYECKONW BEpPOSTHOCTM M €€ CBA3b C
MaTeMaTUYECKON BEPOSATHOCTHIO. Pacuer TepMOIMHAMHUYECKON BEPOSTHOCTH.
Cratuctuka  MakcBeiwia-bonbiiMana.  BbIBOJL ~ OCHOBHOrO — ypaBHEHHSI.
JlokazaTenbCcTBO PABHOMEPHOI'O PACIPEICICHUSI YacTUI[ B T'E€OMETPUYECKOM
MPOCTPAHCTBE M HEPAaBHOMEPHOTO pachpeneiieHus dacTull B (a30BOM
MIPOCTPAHCTBE.

18

BeiBOog ypaBHEHUs [ MOJEKYJISIPHOM CyMMbl 10 COCTOSIHUSM. BriBon
B3aUMOCBSI3M MOJIEKYJISIPHOW CYMMBI TI0 COCTOSIHHSIM C 3HTporuen. CBs3b
MOJIEKYJIIPHOM CyMMBI I10 COCTOSIHUSIM IO cTaThucThKe MakcBeia-bonbumana ¢
TEPMOIMHAMUYCCKUMH (QDYHKIIUSIMHU.

19

Beipaxkenue TepMoauMHaMUYeCKUX (YHKIMHA yepe3 CTaTUCTUYECKYI0 CyMMY I10
COCTOSIHUSIM CUCTEMBL. CBSI3b TEPMOJMHAMHUYECKUX (DYHKIMHA C MOJICKYJISIPHON
CYMMOH II0 COCTOSIHUSIM B KBAaHTOBOM CTaTUCTHUKE. B3aMMOCBA3b MOJIEKYIJISAPHOU
CYMMBI 10 COCTOSIHHMSIM C CYMMAaMH COCTOSIHUM OTAEJIbHBIX BUJIOB JBUKECHUSI.

20

Pacuer cyMMBl 110 COCTOAHMSAM I IIOCTYHATEJILHOrO JBH)KEeHHs. Pacuer
CYMMBI IO COCTOSIHUSAM JUIsI KOJIEOATENbHOTO JBM)KEHUS. Pacuer cymwmbl IO
COCTOSAHMAM JUIA  BpPALLATEIBHOIO M JJIEKTPOHHOro ABMkeHusa. Pacuer
TEPMOJIMHAMHYECKUX (DYHKIIMHA CTATUCTHYECKIM METOJIOM.

21

Tepmoannamuka ¢ha30Boro paBHOBECHS

OcHOBHBIE OMpCaACICHUs: KOMIIOHCHT, HEe3aBHUCHUMBIH KOMIIOHEHT, (1)333, CTCIICHb
cBoOObl. BriBoa ypaBHenus mnpasuia ¢a3 ['mb0ca. J(marpamMmbl cocTOSIHUS
OJIHOKOMIIOHEHTHBIX CHCTEM: BOJbl, pocopa, cepsl, yriiepoa.

22

[TonmumopdHbIe mpeBpalieHus B OJHOKOMIIOHEHTHBIX CUCTEMaX: YHAHTUOTPOIIUS
n MoHOoTponus. Jnarpammsl XX-I' 1u1st 1ByXKOMITOHEHTHBIX cUCTeM: T-COCTaB U
P-cocraB. AzeoTponHsle pacTBOpbl. 3akoHbl KoHOBaJIOBA.

23

JnarpaMMbl pacciaO€HHMs JBYXKOMIIOHEHTHBIX CHUCTEM. JlnarpamMmbl KHIIEHMS
OTPaHUYEHHO PACTBOPUMBIX APYT B APYyre XUAKOCTEH. [lnarpamMma IiaBKOCTH
HenzoMop(pHO cmecu NByX KOMMOHEHTOB. llpaBuno peruara. Tepmuueckuii
aHanu3. JluarpaMMbl IUIABKOCTH T-COCTaB JBYXKOMIIOHEHTHOM CHCTEMBI C
o0pa3zoBaHHEM YCTOWYMBOTO XUMUYECKOTO COETUHEHHUS.

24

Huarpamma  mnaBkoctd  (T-coctaB)  OBYXKOMIIOHEHTHOM —~ CHUCTEMBI ¢
o0pa3oBaHMEM  HEYCTOMYMBOIO  XMMHYECKOTo  coenauHeHus.  Dusuko-
XUMUYECKUM aHanu3. [IpUHIMI HENpPEepBIBHOCTH W INPUHLHUI COOTBETCTBUSA.
JlnarpamMmbl COCTOSTHUSI C 00Opa30BaHUEM TBEPbIX PAaCTBOPOB HEOTPAHMUEHHOM
U OTPAaHUYEHHOU paCTBOPUMOCTH.

25

TpexxkomnoHenTHble  cucteMbl. CrocoObl  M300pakeHHs  cocTaBa B
TPEXKOMIIOHEHTHBIX CHCTeMax. JluarpamMma COCTOSHHMS TPEXKOMIIOHEHTHOU
Hen3oMophHON cMecu. J[narpamMmbl paccIOeHUS TPEXKOMIOHEHTHBIX CHUCTEM.
IIpuMeHeHue IpaBuiIa pblyara Juisi TPEXKOMIIOHEHTHBIX CUCTEM.
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JlmarpaMmbl pacTBOPUMOCTH JBYX COJIEH ¢ OOIIMM HMOHOM M C OOpa30BaHHEM
KpUCTAIIOTUAPATOB. JlMarpaMMbl pacTBOPUMOCTH JIBYX COJIeil ¢ oOpa3oBaHHEM
XUMHUYECKOTO COeAMHEHUs (B KOOPAMHATAX PABHOCTOPOHHEIO TPEYTOIbHUKA U B
IPSIMOYTOJIBHBIX KOOPJIMHATAX).

Pa3zgen 2

TEMbI

Ne
JEeKIMH

OcHOBHOE coiep:KaHue JeKnuii *)

OcHOBBI TEPMOAMHAMUYECKON TEOPUU PACTBOPOB

Knaccugukamuss pactBopoB. VCTUHHBIE M COBEpIICHHBIE PACTBOPHI.
3arayy TEpMOAMHAMHUYECKON TEOPUU PacTBOPOB. J[Ba HampaBiIeHUs B pa3BUTHH
TEOPUM pacTBOpPOB. DB3ammopnelcTBue MeEXIy 4YacTULAMH B  PacTBOPE.
ConbBartanus. TepMoaMHAMHUYECKAs U KHHETHYECKAs] YCTOWYMBOCTD COJIBATOB.

[Tapunaneupie MosibHble BenuuuHbl (IIMB). Tepmonunamuueckuii  cMbica
[IMB. Cootnomenust mexxay [IMB. YpaBuenus ['n66ca-/lrorema u /{rorema-
Maprynuca. Mertoasl onpenenenus [IMB. [luddepennmanbapie MOISpHBIC
SHTAJIBIIMM PACTBOPEHMsI U pa30aBiIeHUs

CBolicTBa HJeabHBIX MPEENIbHO-pa30aBICHHBIX PAcTBOPOB. [laBieHue
HaCBILICHHOIO I1apa KOMIIOHEHTOB pacTBopa. 3akoH Payna. PacTtBopumocTtsb
ra3oB B KUAKOCTAX. 3akoH ['eHpu. U neanbHble pacTBopbl. TepMoanHaMuyeckue
KpUTEpUH 00pa30BaHusl MJI€aJIbHBIX paCTBOPOB.

Paz0aBneHHble pacTBOpHl HeNeTyuux BemiecTB. KosuMraTuBHBIE CBOMCTBA
pactBopoB. MaeansHas pactBopumocTs. Y paBHeHue Llpenepa.

[ToBbilIeHNE TeMIepaTypbl KHUIEHHMS PAacTBOPOB HEJNETYYUX pPACTBOPEHHBIX
BemecTB. D0ysumockonus. [loHmkeHne temmneparypbl 3aMep3aHus pacTBOPOB.
Kpunockonusa. OmnpeneneHne MOJIEKYJIIPHOM Macchl pPaCTBOPEHHOI'O BEIIECTBA
KPHUOCKOIMMYECKUM U 30yJUITMOCKONTNYECKUM METO/IaMHU.

Ocmoc. TepmoauHamuueckoe o0OcHOBaHME ocMoca. 3akoH Baut-T'odda.
BBIBO)I OCHOBHOI'0O ypaBHCHUSA OCMOTHYECCKOI'O JIaBJICHHA. BzanmocBs3n
KOJUTMTaTUBHBIX ~CBOMCTB. Typrop. Dk30- u 3HAoocMoc. [Ipossnenue
OCMOTHYECKUX SIBJICHUI B IPUPOJIE.

Peanbuble pacTtBOpbl. OTKIIOHEHHMs OT 3akoHa Paynsa. TepmoauHamuueckas
aKTUBHOCTb, KO3()QUIMEHT aKTUBHOCTH. KoHueHTpanmonusle  MIKaybl
akTUBHOCTeH ©  Kko3(pduumentoB axtuBHOcTed. Illkambl craHmapTHBIX
COCTOSTHUI aKTUBHOCTU. MeTozbl omnpesesieHuss akTUBHOCTH PacTBOPUTENS U
pacTBopeHHoro BemecTBa. OcMoTHueckuil K03duimeHt.

Pacnipenenenne  BemecTBa  MEXIy ~— JBYMsS — HECMEIIMBAIOLIMMMCS
pacTBOpUTENSIMU. DKCTpaklus. BbIBoI ypaBHEHUS SKCTPAKIIUH.
N36bITOuHBIE  TepMOAMHAMHUYECKHE (YHKIMHU. WM30BITOUHBIA XUMHUYECKUH
noteHuuan. Hekoropele KilacCcel  pealbHBIX  PacTBOPOB:  PETYJISIPHBIE,
aTepMajbHble PACTBOPHI

OCHOBBI JIEKTPOXUMUHU
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OcCHOBHBIC HAIPABJIICHUS PA3BUTHS DJIEKTPOXUMHUHU. DIEKTPOCTATUUCCKAS
TEOpHUsl PacTBOPOB 3JEKTPOIUTOB. OCHOBHBIEC MOJOKEHUS Teopuu AppeHuyca.
Coomnowenue medcoy dHepeueli KPUCMALIUYeCKOU peulemKku U dHepeuell
conveamayuu UOHo8 8 pamkax mooenu bopua. Hon-ounonvroe 83aumooeticmsue
KaK  OCHOBHOE  YClogue  YCMOUYUBOCMU  PACMBOPO8  INEKMPOIUMNOE.
Knaccudukanus osnekrponutoB. CpenHue HMOHHBIE BEJIUYHUHBI. Y CJIOBUS
CTaHIAPTHU3aLUM AKTHUBHOCTU pacTtBopa sJekrposura. l[IpaBuno Jlsrouca u
Pounamna.

10

Teopust cunbHBIX ekTponuToB Jlebas-Xrokkens. Monnas atmocdepa. BoiBoa
YpaBHEHMsI I CpPEIHEro MOHHOro Ko3(GQUIMEeHTa aKTUBHOCTU. Tpu
OpUOIIKEHNUS  TEOpHUHU. OnekTpuueckas  MPOBOJUMOCTb  pacTBOPOB
JIEKTPOJIMUTOB. Y ieabHas U MOJIsipHasi (3KBUBAJICHTHAs!) 3JIEKTPOIPOBOIHOCTb.

11

3aBUCHUMOCTh & U A OT KOHIICHTpPAI[MM CWJIBHOTO M CJIadOro 3JIEKTPOJIUTA.
KoadduimeHT 371eKTpOonpoBOAHOCTH. AOCOIIOTHBIE CKOPOCTH JIBIKECHUS H
JNEKTPUYECKUE MPOBOAUMOCTH HOHOB YpaBHeHue Kombpaymma. YpaBHeHue
Omnzarepa. 3aK0oH HE3aBUCUMOCTHU JIBUYKEHUSI HOHOB.

Omnpenenenne K, cmaboro anekTposinTa o JaHHBIM JIEKTPOIPOBOIHOCTH.
O} deKTs TOPMOKEHUS HOHOB B  AJICKTPUUYECKOM II0JIC, COOTHOIICHUE MEXKIY
HUMU. BBICOKOBOJIBTHBIN U BBICOKOUACTOTHBIN 3¢ dekThl. FoHHbIE accolMaThl.
AHOMaJIbHAsT TIOJIBIYKHOCTh HMOHA THIAPOKCOHWS W TUIAPOKCHUI-WOHA. Yucna
nepeHoca UoHo8, DKcnepumMeHmaibHble Memoobl OnpedeneHus ucell nepeHocd.
MamepuanbHulil 6a1anc UOHO8 8 NPUILEKMPOOHBIX NPOCMPAHCIMBAX.

12

TepMonMHaMuKa  pPaBHOBECHBIX  AIEKTPOAHBIX  mIpoueccoB.  IIpuumHel
BO3HUKHOBEHHUSI CKayka MOTEHIMalla Ha IpaHule MeTaui-pacTBop. CTpoeHue
JBOMHOIO  DJIEKTPUYECKOTO  CJIOSA.  OJIEKTPOAHBIM  NOTeHuMan. /[gounoi
INEeKMPpUYECKUll CNIO0U U SGNeHUue aocopoyuu Ha 2paHuye 31eKmpoo-pacmeop.
Ypasnenue 9N1EeKMPOKANUITAPHOCIIU. Dopmyna Jlunmana.
DnexmpoKanunisApHvle Kpusble pmymno2o snekmpooa. Ilonamue o nomenyuane
HY1e68020 3apaoa. EmMxocms 0601iH020 91eKmpuyuecko2o Closl.

['anpBaHnMYeCKU 3lE€MEHT. OJEKTPOJBMKYIAs CHJIAa TalbBaHUYECKOIO
JJIEMEHTa KaK CyMMa CKa4koB NOTeHUHanoB. [loHATHE O NOBEPXHOCTHOM,
BHYTpeHHeM, BHewiHeM, [‘anbBanu, Bonbra, nud@y3moHHOM KM KOHTaKTHOM
NOTEHLManax. OJEKTPOAHbIM noreHuuan HepHera. DneKTpoXMMUYECKHH
noTeHuMan.  TepMOoIMHAMM4YECKMM  BbIBOA ~ ypaBHeHunsa  HepHera ¢
VCII0JIb30BaHUEM TIOHATHUS NIEKTPOXUMUYECKOTO MOTEHIMAIIA.

13

[IpaBuio 3amucH  SJIEKTPOXUMHUYECKOW 1enu. MeToasl  omnpeneiaeHust
aneKTpoaHoro noreHuuana. Illkama craHmapTHBIX AJIEKTPOIHBIX IOTCHIUAJIOB.
Tuner  snektpomoB. Onektpoasl 1w 2-ro poma.  OKHCIUTENBHO-
BOCCTAHOBUTEJIBHBIEC DJIEKTPOABL. ['a30BbIE AIIEKTPOALL. [loHamue 0 MONIUEBHOM
anemenme. Illpeumywecmea, neoocmamrku U K.n.0. MONIUGHO20 IleMeHmA.
Temnepamypuas 3asucumocmov  IC  eanveanuueckozo sn1emenma. Pacder
TepMoMHAMHUYEeCKUX DYHKIHI ¢ rcnosb3oBanuem dE/AT.
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[Torenumomerpusi. Omnpenenenne pH pacTBOpPOB MOTEHIIMOMETPUUECKUM
metonoM. OrmpeneneHue CpeiHEro HOHHOTO KO3(PUIMEHTa aKTUBHOCTU
metogoMm uzMepenus J/[C. MlonooOMeHHbIE 31€KTpoAbl. TepMoauHaMUUECKHi
BBIBOJI ISl MOTEHIIMAla HA TPaHMIIE CTEKJIO/PACTBOP B KHUCION U IEIOYHOU
cpenax. [lorennuan crekistHHOTO 35eKkTpoaa. [loTeHnan acuMMeTpumu.

Knaccugpurayus NIEKMPOXUMUUECKUX yeneil. Xumuueckue u
KOHYyeHmpayuonnwle yenu. Llenu ¢ nepenocom u 6e3 nepenoca.

TepMmoauHamuka rajbBaHudeckoro snementa. M3mepenne DJIC kak meron
(U3HKO-XMMHYECKOTO HWCCIeIOBaHUs (OMpeNeeHne KOHCTAaHT PaBHOBECHS,
U3MEHEHHUs TEePMOJMHAMHUYECKUX (YHKIUH MPOLECCOB, MPOTEKAOIINUX B
TaJIbBAHMYECKOM D3JIEMEHTE, ONPECIICHUE CPEIHEr0 MOHHOTO KO3 QHUIIMEHTA
AKTHUBHOCTH).

15

KuHeTnka HEpaBHOBECHBIX JJICKTPOMHBIX MpOIeccoB. 3akoHbl Dapanes.
CKOpOCTb 3JEKTPOXUMHUYECKOTO Tporiecca. [IMOTHOCTh TOKa Kak Mepa CKOPOCTH
AIIEKTPOAHOTO  MpOIEecca;  MOJSpU3alust  dJeKTponoB. Tokum  oOMmeHa.
[Tonspuzanus 3IEKTPOAOB W ee npuuyuHbl. [lomsipuzanioHHBIE KpUBHIE.
[Tonsipu3aniusi 3MEKTPOJHON TApbl B YCIOBHSX TalbBAaHUYECKOTO 3JIEMEHTA U
3IIEKTPOIU3EPA. Jenonspuzanus. Iepenanpsoicenue. Cmaouu
INEKMPOXUMULECKO20 npoyecca. Tunvl nepenanpsceHull.

[TonsTHe 0 TUMHUTHPYIOMIEH CTaJWU DIEKTPOXUMHUYECKOro mporecca. Tpu
MeXaHU3Ma MaccorepeHoca. Teopus Oug@y3uonnoco nepeHanpaHceHus.
3asucumocms moxa om nomeHyuana 8 YCi08UsAX 3aMeOdleHHOU CMAYUOHAPHOU
ougpgysuu. Ilomok ougpghyzuu. Jlea ocHosHvix ypasHenus Oupdy3uonHol
kunemuku. (OCHOBHblEe NpeOCcMasieHuss Mmeopuu 3aMeO0NleHHO20 pa3psoda.
Ypasnenue Tagens.

16

DNeKTpoan3  BOAHBIX  pacTBOpoB. JluarpamMma  3JIEKTPOJIMTUYECKOTO
pas3iokeHust Bojbl pu pasnuaHoMm pH. Hampspkenue paznokeHus, MOTEHIHAIbI
pacTBOopeHUs U BblieneHus. [loHATHE O «IIepeHanpsyKeHUH BOI0poiay. Bausanue
cocmasa pacmeopa u npupoobl Memanila Ha nepeHanpajceHue npu ebloeieHuu
6000opooa. Kopposus memannos ¢ 6000p0OHOU U KUCIOPOOHOU Oenonsapuzayuell.
Teopua muxpocanveanuueckux nap. Kopposuonnas ouacpamma. Ananus
KOPPO3UOHHBIX PA3PYULEHUTI NPU KAOOHOM U AHOOHOM 3AUJUMHBIX NOKPBIMUSIX.
Ilaccusnocme memanios.

XHUMHU4YECKass KHHETHKA

17

Kunernueckas knaccudukauus peakuuid. [Ipsmas u oOpaTHas 3anauu
XxumMuueckoi kuHeTukH. Kunernueckme kpusble. CKOPOCTh pEaKIMH. 3aKOH
IEUCTBUA Macc. HecooTtBeTcTBHE MEXaHU3MOB  pPEaKIHi " ux
CTEeXHOMETpUUECKUX ypaBHeHUH. Mexanusm paznoxenus N20, N20s, cunresa
HBr u HI. IlpuHuum HE3aBUCMMOCTH CKOPOCTEH 3JIEMEHTapHBIX pPEAKIUH,
CTENEHb IIpEBpallCHUs, BpeMs IOIylpeBpanieHus. MOJEeKyJIIpHOCTE U
MOPSIIOK XUMHAYECKON PEaKIIHH.

18

VYpaBHeHus (opMalbHOW KMHETHKH PEaKLUi MEepBOro, BTOPOro, TPETHEro
MOPSAIKOB, M-1opsiika. OOpaTuMBbIe peakuy IePBOTo MOPSAKA.

[TapamienpHbple peakuuu NepBoro mnopsnaka. IlocnenoBaTenbHble peakLUH
nepBoro mnopsaaka. ConpsbkeHHbIE peakiuu. MeToJbl OnpeneseHus MopsaKa
peaxkIuu.
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3aBUCUMOCTh KOHCTAHTBI CKOPOCTH PEaKIUH OT TEeMIepaTypbl. DHEprus
aKTHBAMM TpAMOW M 0OpaTHON peakuuu. CBA3b C TEIUIOBBIM 3PPEKTOM
peakuuu. TemnepaTypHbliil KO3 UIHEHT.

20

Teopusi akTUBHBIX CTOJIKHOBEHUH. Bb1600 0cHO8HO20 ypaenenus. Ilpumenenue
meopuu  aKmueHulX CMOJKHOGEHUN K MOHOMONEKYIApHbIM peakyusam. Ee
npubmkeHHas u 6onee crporas popmynuposka. ®opmyna Tpayrtua - JIbtouca.
[TonsiTHe O MPEAIKCIOHEHITMAIEHOM MHOXUTeNe "A" U crepudeckoM ¢akTope
"P". Teopus akTUBHPOBAaHHOTO (MEPEeXOJHOr0) KoMiuiekca. I[loBepXHOCTH
NOTeHIMAIbHON »Hepruu. CBoOICTBa aKTUBHPOBAHHOTO KOMILIEKCA. Bvisod
OCHOBHO20 YPABHEHUsl O KOHCMAHMbL CKOPOCMU OUMOJIEKYIAPHOU peaKyuu.
Tpancmuccuonnviti  kodgppuyuenm.  CpasHenue — meopuil  AKMUBHBIX
CMOJIKHOBEHUL U AKMUBUPOBAHHO20 KOMNIEKCA OJisl OUMONIEK)IAPHBIX PeaKyull.

TepMoavHaMuKa  aKTUBUPOBAHHOIO  Komiuiekca. OHepruss ['mGb6ca,
SHTAJbIUA W BHTponus aktuBauuu. Crepuyeckuid MHOXUTENb. Peakuuu B
pactBopax. Kierounstit a¢¢dexr. BzanmoneiictBre Mex1y HOHaMU B pacTBOPE.
VpaBuenne bpencrena. [lepBuunsiii coneBoit d3dpdexrt. BnusHue pacTBoputens
Ha CKOPOCTb XUMUYECKON peaKIuu.

21

Knaccudukanus, 0COOEHHOCTH MPOTEKAHUS, KUHETHYECKUE
3aKOHOMEPHOCTH LIENHBIX peakuuil. Pa3BeTBiieHHbIE LIENHBIE PEAKIHUU.
Kunerndeckue ocoOCHHOCTH pa3BETBIEHHBIX IEMHBIX peakiuil. [lpedenvHuie
A6NEHUSL 8 PA3BEMBIIeHHBIX YENHbIX PeaKyusx Ha npumepe peakyuu OKUCIEeHUs.
6o0opoda. Ilonyocmpos socniamenenus. [lepuoo unoykyuu. Ananus ypasrneHus
8eposimHOCmMHO20 Memooda. [IpUHIMI KBa3uCTalMOHApHOCTH bojaeHmTeHa u
€ro TMPUMEHEHHE B KHHETHKE IIETHBIX TMPOIECCOB. Teopus B3PBIBOB U
BOCIUIaMeHeHU|. TeruioBoi B3pbIB. LlenHble peakiuu noJIMMepr3aluu.

22

Karanu3. Karanuruueckas akTuBHOCTh. CelNeKTUBHOCTb. [ OMOreHHBbIH
Karanu3. Posb kaTanusaTopa, BIMSAHUE €70 Ha KMHETUYECKUE XapaKTEPUCTUKU
peakuuu. KucnotHo-ocHOBHOM Katanu3. Crnenupuyeckuil KHUCIOTHBIA U
cnenuuyecknii OCHOBHOHM KkaTanu3. dDepMEeHTATHBHBIA KaTanus. YpaBHEHHE
Muxasnmuca - MeHnT?H. KMHEeTHKa KaTaIUTHYECKUX PEaKIUi ¢ KOHKYPEHTHBIM
uHTHOUpOBaHUeM. PyHkyuu Kuciomuocmu I ammema u ux ucnonvb3o8anue 0
BbIYUCNIEHUSL ~ CKOpOCMU — peakyuu U KUHEeMmUu4yeckux  HNOCMOSHHbBIX.
Cynepxucnomei. Teepovie Kuciomel xax xamanuzamopul. Kunemuxa u
Mexanuzm peaxkyuii obwje2o Kuciomuozo kamaausa. Ypasnenue bpencmeda u
€20 UCNONb306aHUe 6 KUHemuUKe Kamaiumuyeckux peaxkyuu. KoppensuoHHbIe
YpaBHEHUS ISl SHEPTHI aKTUBALMM U TEIUIOT peakuuil. YpaBHeHrne CeMeHoBa
B KHMHETUKE paJuKalbHBIX peakiuil. Cnenuduuecknii U oOLIMI OCHOBHOM
KaTaJIn3.

23

I'ereporennsiii katanu3. CTaguu reTeporeHHO-KaTaIuTUYECKUX peakluid, ux
XapaKTepUCTHKA. OHEprusl  aKTUBALMM  KaTAIUTUYECKOW  pEaKIuu B
KMHETHYeckol M BHyTpeHHed nuddysuonHoir obmactu Ponp aacopOuuu B
KaTtaiuze.  AKTUBHBIE  LEHTpbl.  Kamanuzamopvr  Ha  HOcumensx,
NPOMOMUPOBAHUE U OMPABIIEHUE.
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KuHernka reTepOreHHO-KaTaJIuTUYECKUX PpPEAKLUHM, 3aBUCUMOCTb  OT
teMmriepaTypbl  (kuHeTudeckas wu  auddy3umonHas  obnactu).  Teopuu
24 2emepoceHHo20 Kamanu3a: aocopOyuoHHble meopuu, meopusi aKMuUGHbIX
ancamonell, MyI1oMuniemuas meopus, 1eKMpPOHHAS Meopusl, YenHAsi Meopus.
@ortoxumuyecknue peakuud. (OCHOBHbIE 3aKOHBI  (POTOXMMHH. 3aKOH
($hOTOXMMHUUYECKON IKBUBAICHTHOCTH. DOTOBO30YKeHNE MOJIeKyl. KBaHTOBBINM
BBIXOJ. BTOpuuHbIe mporecchl GOTOXMMHUYECKUX peakuuid. Buubl KOHBEpcHH
BO30YXICHHOU MOJICKYJbl. Payopecyenyus. Pocghopecyenyus. Ocobennocmu
KUHemuKu pomoxumuyeckux peakyuti. omocencuburuzayus.

") TGKCT, BI)IIIGJ'IGHHI)II\/JI KypCHUBOM, IPCAHA3HAUYCH IJIA ITOATOTOBKU AOKJIAAO0B C MPC3CHTALIUAMMU.

5. Ob6pa3oBaTesibHbIE TEXHOJIOTHH

IIpu u3yueHun HacTOSIEN AUCLUIIIIMHBI UCIIOIB3YIOTCS CIEAYIOIINE HHHOBALIMOHHBIE
00pa3oBaTeybHbIC TEXHOJIOTUH:

— pPa3HOYpOBHEBOE 00yuEHHE; YPOBHEBbIE KOHTPOJIbHBIE PA0OThI; YPOBHEBBIHM SK3aMEH;

— pEeUTHHroBas CUCTEMA; PEUTUHT YPOBHS Y4€OHBIX JOCTH)KEHUN CTYIEHTOB;

— TEXHOJIOTHS «e0aThl» Ha KOJUIOKBHYMaX U IIPHU cAave 1abopaTopHbIX paboT (TeXHOIOrHs
yueOHOM TUCKYCCHH);

— TECTOBBIH KOHTPOJIb: OJIAaHKOBOE TECTUPOBAHMUE;

— y4eOHO-HCCIIeIOBATENLCKUE 33/1a4H B JTA0OPATOPHOM MPAKTHKYME;

— TEXHOJIOTHUS Pa3BUTHS KPUTUYECKOTO MBIIICHUS.

[lepeuenr  WHPOPMALMOHHBIX  TEXHOJOTHH,  HCIOJB3YEMBIX  IPH  OCYIIECTBICHUHU
00pa30BaTeNLHOTO MpoIecca MO AUCHUIIMHE: TEXHOJIOTUU CMEIIAHHOTO 00yUYeHUs.

Yrenue JiekumMii 1o (puU3M4YEeCKOW XMUMHUHU MPOBOAMTCS C YACTUYHBIM HCIOJIB30BAaHUEM CIIai-
KoHcriekta (6onee 200 crnaiinoB). Cnaiinel oroOpaxkaroT (U3MYECKHMEe M XHMHYECKHE IPOLEcChl B
JUHAMHUKE, 4YTO TO3BOJIIET YJIYYIIUTh Bocmnpuathe wmarepuana. CTylIeHTam MpeaocTaBiseTcs
BO3MO>KHOCTb KOIIMPOBAHMS MPE3EHTALUH 111 CAMOIIOATOTOBKH U IIOJTOTOBKH K DK3aMEHY.

6. YueOHO-MeTOAMUYECKOE 00ecTIeYeHHEe CAMOCTOSITEIbHOM PadoThI CTYICHTOB

B nauane cemectpoB, Ha MEPBOM BBOJHOM 3aHATHUU IO TUCIHUIUIMHE CTYJCHTOB 3HAKOMST C
MOPSIZIKOM OCBOGHHUSI BCETO Kypca (U3WYECKOH XUMHUH M €ro paselioB, IOCIEI0BATEIHLHOCTHIO
MIPOXOXKACHUS TAOOPATOPHOTO MPAKTUKyMa U MPOBEACHUS MPAKTUUYECKUX 3aHATHI. Ocoboe BHUMaHUE
yAETSETCS TOAPOOHOMY Pa3bsICHEHUIO METOIUKE TIPOBEACHHS CTYJCHTOM CaMOCTOSTEIBLHOU padOThI IO
TUCITUIIMHE, a TaK)Ke TEXHHUKEe O€30MaCHOCTHU MPHU BHINOTHEHHH CTYJEHTaMU JaOOpaTOpHBIX padoT.
[Toapo6HO paccMaTpuBaeTcs MOPSAOK opopmMIleHUs rpadUIecKOi U pacueTHON YacTel J1abopaTOpHBIX
paboT, yKa3bIBaeTCsl Ha MPABUIHHOCTh HAMKMCAHUs BHIBOJOB Pa3BEPHYTOTO XapaKTepa, 3HAKOMAT CO
CITUCOK Y4eOHO-METOIMUECKOM JINTEPATYPHI.

1. TIpoBoauTCsi PKCIPECC-ONMPOC C OIEHKOH B YCTHOW WM TECTOBOW (opMe MO TEOPETUUYECKOMY
MaTepuany, HeOOXOIUMOMY JIJisl BBIMIOJTHEHUS PAOOTHI.

2. TlpoBepsieTcsi KauecTBO MPEABAPUTEIHHON MOATOTOBKH CTYJCHTA K BBITOJHEHUIO Ja0OpaTOPHOI
paboThI C OLIEHKOM: TUTaH BHITIOJHEHUS pa0OThI, 3alMUCH B 1a00paTOPHOM KypHAJe.

3. OmenmBaercs paboTa CTyJAeHTa B JIaDOpaTOPUH HETMOCPEICTBEHHO TIPU BBHIMIOJHCHHH H
MpeIBapUTENIbHOM 0(hOPMIEHUH PaOOTHI.

4. TlpoBepka M BBICTaBJICHHE OIEHKH 3a OTYET MPOBOJMWTCS HA OJIHOM M3 JBYX IMOCIEIYIONINX
3aHsTuid. CTy/IGHT HE JOMYCKAaeTCs K BBIOJHEHUIO CIeNyIoled 1abopaTtopHoi paboThl, €CITU OH
HE OTUYUTAJICS 10 NPEAbIAYIIUM.
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B psine nabopaTopHbIX pabOT BKIIOYAIOTCS 3JIEMEHTHI HAyYHBIX MCCIIEIOBAaHUN, KOTOpbIE TPeOyIOT
yriIyOJIeHHOM CaMOCTOSATENIbHOM MPOpabOTKU TEOpPEeTHYECKOro marepuana. Takue pabOThl BBIIAIOTCS
Hau0oJee YCHEHbIM CTYIEHTaM.

VY4ebHo-MeToIM4ecKoe 00ecleyeHue CaMOCTOSTENbHOW paboThl CTYACHTOB IO JAUCLUIUIMHE
«®usnueckass XUMUSA» TNPEJCTABICHO 3JEKTPOHHBIM BapUAaHTOM YacTH Kypca JEKLUi, a Takke
MeToANYEeCKMMH TocoOusiMu: «OCHOBBI TEOPUU PacTBOPOB», «OCHOBBI NIEKTPOXUMHUNY, «OCHOBBI
XUMHUYECKONH KHUHETHKW», COJEP)KAIMMHM METOJINYECKUE YKa3aHHs K IPOBEIEHUIO0 CAMOCTOATEIbHOU
paboThI, BOIPOCHI AJIs1 CAMOKOHTPOJIS, TUIIOBBIE 33J]a4 C PELICHUAMH, TJI0CCapUil TEPMUHOB, KOMILIEKT
TECTOBBIX 3a/IaHUH. YKazaHHOE o0ecrieueHne HaxoasaTcs B npuioxkenuu 1 x PII.

IIpu npoBegeHuu 3aHATHI ceMHMHapckoro tuma He MeHee | waca u3 nByx (50% BpemeHn)
OTBOJUTCSI Ha CAaMOCTOATEIbHOE pelleHue 3agad. lIpakThueckue 3aHATUS CTPOATCA CIEAYIOIUM
obOpazoM:

1. BBoanast yacThb (Li€1M 3aHATHS, OCHOBHbBIE TEOPETUYECKUE BOIIPOCHI pazjieia Kypca)
2. OpOHTANIBHBIN ONPOC MOATPYMIBI C OIEHKOW (BXOJHON KOHTPOJIb IMyTeM OJIAHKOBOTO SKCIIpecc-

TECTUPOBAHUA).

3. Paccmotpenue npenoiaBateneM pemieHus 2-3 TUIMOBBIX 3a/1a4.
4. CaMOCTOSITENPHOE PEIlIEHNE CTYJeHTaMH 2-3 3aJa4 Ha OLIEHKY.
5. Pa30op TunoBbIX OMIMOOK IpU PElIeHUH (B KOHIIE TEKYIErO 3aHATHS WIH B Ha4yalle CJIETYIOIIEro).

JUia mpoBeneHus: 3aHATUA KMMeeTcsi OOJbIION OaHK 3aJaHuil M 3a7ad A CaMOCTOSITENIbHOTO
pemienus, M pepeHInpPOBaHHBIX IO CTENEHH CI0KHOCTH.

[IpenBaputenbHas MMOATOTOBKA CTYJAEHTAa K IIPAKTUYECKOMY 3aHSATHIO OLIEHUBAETCS IIyTEM
OJIaHKOBOTO 3KCIIPECcC-TECTUPOBaHMS (TECTOBbIE 3aJaHMs 3aKphITOW (OPMBI) B TEUCHHE S5 MHUHYT.
Pe3ynbpTaThl caMOCTOSITENBHOIO pEIICHUs 33/1a4y MO KaXJAO0My 3aHSATUIO TAaKKe OLEHUBAIOTCA. Takum
0o0pa3oM, MpU UHTEHCUBHON paboTe Ha KaXJIOM 3aHATUHU CTYAECHT UMEET BO3MOXKHOCTh MOJYUHTh JBE
oueHku. [lo marepuanam paszena BbAAE€TCS CTYJEHTY MHOTOBapHaHTHOE JOMalllHee 3ajgaHue. Uroru
€ro BBINIOJHEHUS 00CYX/IAI0TCSl HA OJJTHOM M3 MPAKTHUECKUX 3aHATHIH

Mertoauyeckue MaTepuajibl 10 oO0ecleYeHHI0 CAMOCTOATEJbHON PadoThbl CTYIEHTOB

npusenenbl B [Ipuioxennn 1 k PIL

7. XapaKkTepUCTHKAa OLCHOYHBIX CPEACTB /UISl TeKyLIero KOHTPOJISI YCIeBAaeMOCTH M
NPOMEKYTOYHOM aTTecTAMH 00y4aroIuXCcs N0 AMCIUIITIHHE

KauecTBO OCBOEHMS CTYJIEHTOM MaTepHalia JUCIUIUIMHBI OLIEHUBAETCS Ha 3ayeTax M 3K3aMeHax.
OK3aMeHbl MPOXOJUT IO CMEUIAHHOM YCTHO-MMCbMEHHOH (opMe C y4eTOM HaKOHNUTEIbHON
PEUTHHIOBON OLIEHKH, KOTOpask BKIIIOUAET Pe3yibTaThl TEKYILEr0 KOHTPOJIA 3HAHUN CTYIEHTOB.

Texymmii KOHTPOJIb MPEAIoaraeT MPOBEICHHE MPOBEPOUYHBIX KOHTPOJIBHBIX padoT, paboTy Ha
MPAKTUYECKOM 3aHSATHH, c/lady KOJIJIOKBUYMOB, BBIITOJIHEHHE MHOTOBAPHAHTHBIX JOMAIIHUX 3a/aHUM, a
TaKXe Pe3yJIbTaThl BBIMOJIHEHUS 1JAOOPAaTOPHOTO MPAKTUKYMA.

PeliTUHTOBBIA KOHTPOJIL B pa3aeie 1

Jla6. 3anHsT. KoymokBuym Jom. 3anaH. Hroro
bamner 71.3.-36=21B | 4xon-6b =245 | 31.3.-4b + 11.3.-16 = 15b | 60 Bannos
MuH. KoJ1. 6ai. 7-2=14b 4.3=12b 4.2=8b 35

PeliTHHIOBBIII KOHTPOJL B pa3jaelie 2
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Jla6. 3ansT. KommokBuym |  Kortp. pab. | Jlom. 3anan. Utoro
Bautet 6 11.3.-3b=18b | 6kon-3b =18b| 6k.p.-3b=18b |2n.3.-3b =66 | 60 bamios
MuH. xoi. 6ai. 6:2=12b 6:2=12b 6:1=6b 2:2=4Bb+1 35

1) Cpoxu BBIMOJHEHHUS KaXI0T0 U3 BHIOB pabOT OMPEACIIAIOTCS IIAHOM-TPaQUKOM POXOKIACHUS
MPaKTUKyMa.

2) Jlns gomycka K chaaude dK3aMeHa HeoOXOJMMO HaOpaTh HE MeHee 35-TH peHTHHIOBBIX OaJljIOB
P YCJIOBUU TIOJTHOTO BBITIOJHEHUS Y4E€OHOTr O TIaHa.

3) Crynent, HaOpaBimii B cemectpe MeHee 20-Tu 0aJlIOB, K dK3aMEHY HE JIOIYCKAeTCsS U MOKET
OBITh OTYHCIICH 32 aKaJIEMHUUECKYIO HEYCII€BAEMOCTb.

4) Illkana nepecyeToB CyMMbI PEHTHHIOBBIX 0AJJIOB B OOBIYHBIC OIICHKU:
e 85— 100 6ayI0B — KOTIIMIHO»
o 70—840amra - «XOpOIIO»
e 55-69 0amioB - «yAOBIETBOPUTEIHHOY.

K cnmage 3a4uéra OMyCKarOTCS CTYICHTHI, BRITIOJHUBIIHNE BCE 1a00paTOPHBIC padOTHI, KOHTPOJILHEIC
paboThl U chaBIIMEe BCE KOJUIOKBUYMBI C HE MEHEE 4eM YJIOBJIETBOPHUTENBHOU oleHkoi. K crmade
9K3aMEHBI JIOYCKAIOTCS CTYJICHTHI, HaOpaBIIne He MeHee 35-TH PEHTHUHTOBBIX 0a/uIoB. MakcuMalbHast
CyMMa PEeUTHHIOBBIX 0auIoB mepen 3k3aMeHoM — 60.

DK3aMeHBbl TPOBOJATCS B ()OpME YCTHOrO OTBETAa HA BOIPOCH OWIIETa, COCTOSIIEr0 W3 2-X
TEOPETUYECKHX BOIPOCOB U OJHOM 3a7aun pacu€THOro xapakrtepa. OTBET OIEHUBACTCS B PEUTUHIOBBIX
Oayutax. MakcuManbHOE YUCIIO PEHTHHTOBBIX 0aJUTOB 3a 3k3amMeH — 40. DK3aMeH He 3a4NThIBACTCS, €CITU
orieHka 3a Hero MeHee 20-tu 6amnoB. OKoOHUATENbHAS OLIEHKA 32 3HAHUE TUCHUIUIHHBI CKIIaIbIBACTCS U3
CYMMBI OIIEHOK 32 IPAKTHKYM H 33 DK3aMCH.

8. YueOHo-MeToanueckoe u nHPpOPMALMOHHOE 0O0ecnieyeHUue TUCIHIIMHBI
OcHoBHasi iMTEpaTypa:

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

2. Kparkuit crnpaBouHuk ¢usuko-xumuueckux Bemuuud / Ilom pex. A.A. Pasaens, A.M.
[Tornomapesoii. 8-e u3n. — JI.,: Xumus, 2003. 232 c.

3. 3yeB A. 0., UYepenanos B. A., LletkoB /I. C. ®dusmnueckas xumus. Ilpaktukym: yueOHOe
nocobue s ctyneHtoB mo HampasieHuto 020100 «Xumus» [DnekTpoHHBI pecypc]. Uzapar.
Ypansckoro yu-ta, 2012. 124 c. ISBN: 978-5-7996-0787-6. YIK: 544(076.5). BBK: 24.55173-3.
Pesxxum nmocryna: http://biblioclub.ru/index.php?page=book_view&book id=239716

4. MaxkapoB A.I'., Caruna M. O., PaznobpeeB . A. Teopernueckue M MNPaKTUYECKHE OCHOBBI
buszndeckoit xumun: Ydyebnoe nmocoodbue mis crya-os. Crer. 04.05.01. [DnexTpoHHBIN pecypc].
Wznat. Open6. I'Y. 2015. 172 c. ISBN: 978-5-7410-1245-1. YJIK: 544(075.8). BBK: 24.55173.
Pesxum moctyna: http://biblioclub.ru/index.php?page=book&id=364840&sr=1

JlonosiHuTEILHAS JIUTEPATYypa:

1. bBaiipamoB B.M. OcHOBBI XMMHUECKON KMHETUKU U KaTanuza. [Ipumepsl U 3a71auu ¢ pelieHu sIMHU.

—M.: Akanemus, 2005. 245c.

Ky6acoB A.A. Xumunueckas kuHeTuka u katanus. — M.: MI'Y, 2008. 280 c.

3. KycmanoB C. A. ®uznueckas XMMHUsS: MPAKTUKYM. [DneKTpoHHBIH pecypc]. JIab mpakTUKyM JUIst
crya. 02010062. Xumus. Mznat. Koctp. 'Y um. H. A. Hekpacosa, 2012. 230 c¢. ISBN: 978-5-
7591-1232-7 YIK: 541.1. BbBK: 24.55173-5. Pexum JOCTYTIA:

no
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http://biblioclub.ru/index.php?page=author&id=105574
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http://biblioclub.ru/index.php?page=book_view&book id=275638

4. bymunopoBal.B. , TamamermmuoB lO.I. |, Spomesckas X. M. , bapabanos B. I1.
DIEKTPOXUMUS U XUMHUYECKas KUHETHKA: YdeOHoe mocobue. [DnekTpoHHbI pecypc]. U3npar.
KHUTY, 2014.-371c. ISBN: 978-5-7882-1658-4. V]JIK: 544.6+544.4 (075.8) BBK: 24.5473.
Pexxum moctyna: http://biblioclub.ru/index.php?page=book&id=427844&sr=1

Pecypchl nHDOpMaIIMOHHO-TEIEKOMMYHHKAIIMOHHOH ceTH « THTepHeT:
CucremMa DdJCKTPOHHOM TOIACPXKKHA oOOpa3oBarenbHOro mporecca «Moil  yHHUBEpCHUTET»
https://uni.ivanovo.ac.ru
[Tpodeccnonanbubie 0a3bl JaHHBIX U MHOOPMAIIHOHHO-CIPABOYHBIE CHCTEMBI:
OBC «YHuBepcuterckas 0noimoreka ornaaia»y Www.biblioclub.ru
Dnexktponnas oubnmorexa MY _http://lib.ivanovo.ac.ru
Onextponnsiii kataor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek
[TporpamMmmHoe obOecrieueHue: ornepanuonHas cucrema Microsoft Windows, maker oOQUCHBIX
nporpamm  Microsoft Office, Mathcad Express, untepuer-Opay3zep Internet Explorer, Moii
YHUBEPCUTET.

9. MaTepuajibHO-TEXHUYECKOE oDecredeHne JUCIUNINHBI

Y4eOHble ayAUTOPUH:

- NI IPOBEJCHUS 3aHATUN JIEKIIMOHHOTO TUINA C KOMIUIEKTOM CIIEHHaTU3UPOBAHHON y4eOHOI
MeOenn W TEXHHYECKHMH CpEACTBAMH OOYYEHHs, CIY)KAIIUMHU I TPEAOCTaBICHHS Yy4eOHOMH
uH(popMaluu O0BIION ayAUTOPUH;

- JUId TPOBEACHUS 3aHATHH CEMHUHAPCKOrO THIA, KOHCYJIbTAlUHA, TEKYILIEro KOHTPOJIS H
IPOMEKYTOUHOM aTTeCTallH, BBIMOJHEHHUS MPOEKTOB C KOMIUIEKTOM CIIEHUAIN3UPOBAHHON yueOHOM
MeOenu U TEXHUYECKUMHU CpeicTBaMU 00y4YEeHHS.

JlaGopatopus, ocHalleHHas 1abOpaTOPHBIM 000PYAOBAaHHEM, KOMIJIEKTOM CIELUAIN3UPOBAHHON
y4eOHOM MeOeNr U TEXHUYECKUMH CPEeCTBAMU 00YUEHHUS.

[ToMemienue A caMOCTOATENbHOM pabOTHI, OCHAIIEHHOE KOMIUIEKTOM CIEeHUAIN3UPOBAHHON
y4eOHON MeOenu, KOMITbIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs: K ceTu «uTepHeT» u
obecnieuenueM nocryna B SUOC.

JlemoHCcTpanlMOHHOE 00OpYy/IOBaHUE U YUEOHO-HAIJISIAHBIE MOCOOMS JUIsl 3aHATUN JIEKIIMOHHOIO
TUNa, O0OecHeuuBalOIIMe  TEeMAaTUYeCKHe  WJUTIOCTPALMU:  JAEMOHCTPAlMOHHOE  00OpYZOBaHHE
(IeMOHCTpAIMOHHBIC YCTPOMCTBA); DJIEKTPOHHBIE MOCOOUS (MPEe3eHTAINH), NIeYaTHbIE TOCOOHs (TaOIuUIIbI,
TJ1aKaThl)
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ABTOpBI pado4eil MpPOrpaMMbl AUCUUIIJIMHBI:
npodeccop kadeaps! GpyHIaAMEHTATBHON U PUKIaIHOW XUMuUH, 1pod., 1.X.H. iBanos C.H.
Jo1eHT Kadenpsl pyHIaMEHTATLHON ¥ IPUKJIAHON XUMUH, J01I., K.X.H. HaymoBa UK.

[IporpamMmma paccMOTpeHa H YyTBEpXkKJACHA Ha 3aceqaHuu Kadeapsl (yHIAMEHTaIbHOU
npukiagHor xumuu 31 aBrycra 2021 r., mpotoxos Ne 1.

[Tporpamma oGHOBIICHA
npoTokoi 3aceaanus kageapsr Ne 1 ot 30.08.2023 1.

CornacoBaHo:
PykoBonurens OII T.II. KyctoBa



