MWHUCTEPCTBO HAVKU U BBICILIEI'O OBPA3OBAHUS
POCCHUNCKON ®EJIEPALIUA

DenepanbHOe rocynapeTBeHHOE OIOKETHOE 00pa30BaTEIbHOE YUpekIeHHE
BBICIIEr0 00pa3oBaHUs
«MarHuTOropcKui rocy 1apcTBeHHbI TexHuYeckuit yausepeuteT uM. I'.1. HocoBa»

YTBEPKJIAIO
JAPCRTOP HACTHTYTA
COTOCTBOIHANMNA ¥ CTAHAPTHIRIHN

R NS ,gf‘im H. 10. Mesin

Liow 29 » oxrabpa 20181

PABOYAS ITPOTPAMMA JUCHUTIINHBI

Dusnveckas XUMHUS
HanpasneHue noarotoBKu
22.03.02 Metamnyprust
ITpoduns mporpammet
TexHonmorus MUTEHHBIX MPOLECCOB
YpoBeHb BhICIIEro 00pa3oBaHus OakalaBpuar
IIporpamMma MOArOTOBKH aKaJeMHYecKuii GakaraBpuar

Dopma 00yueHus

3a04Hasl
UucturyT Ecmecmeosnanus u cmanoapmuszayuu
Kagenpa Dusuueckou XuMuu u XUMUYECKOU MeXHOI02UU
Kype 2
MarHuToropck

2018 .



PaGouast mporpaMma COCTaBJIeHa Ha OCHOBC ®I'OC BO HampaBieHde MOATOTOBKH
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1 Ilean ocBOeHMSI AUCHHUILJINHDBI

HCHBIO OCBOCHUA TUCIUIIIINHBI «DU3nYeCKasT XUMUS SIBIISICTCH:

JOCTHMOKCHHUC BO3MOXXHOCTHM OIIMCBIBATH BpeMCHHOﬁ X0 XHMHUYCCKHUX (1)I/ISI/IKO'
XUMHUYCCKUX ITPOLECCOB Ha OCHOBC HMCXOJHBIX CBOMCTB CHCTEM H BCIICCTB HMX COCTAaBJIAIO-
OInX, a TaAK¥XKC KOHEYHBIN PE3YIbTAT COOTBETCTBYIOMIHX ITPOLECCOB.

2 MecTO IMCHUILVIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI NMPOrpaMMbl OATOTOBKH
O0akajaBpa

Juctumimaa «Dusnyeckas XUMEs BXOJIUT B BapUATUBHYIO 4acTh Oyioka 1 oOpaszoBa-
TEJIbHOW MpOrpaMMBl.

Jist w3ydeHus: TUCHUIUIMHBI «Du3nueckas XUMUS» HEOOXOIUMBI 3HaHHS (YMEHUS,
BIIaZICHUS ), COOPMHUPOBAHHBIE B PE3YJIbTATE U3yUEHHUS TAKUX NUCIUIUIMH KaK:

b1.5.10. «®u3ukan,

Bb1.b.11. «Xumus»,

Bb1.5.09. «kMaremaTuka.
3HaHUS YMEHUS U HaBBIKHU, TOJYyYCHHbIC IPU U3YYCHHUH JaHHOM NUCUUIUIMHBI, OyayT HEoO-
XOJMMBI TpH u3ydeHnn aucuuiuimabl b1.6.21 Meronsl uccnenoBanuii MaTepuaioB U IMPo-
neccoB, b1.B.14 Tepmuueckas o6paboTka B nmpokaTHoM npousBojctse, b1.B./[B.05.02 ®wu-
3UMYECKHE CBOMCTBA MeTajlIoB 1 Hamucanuu BKP.

3 Komnerenuun ody4arouerocsi, popmupyembie B pe3yibTaTe 0CBOCHHUS
AUCHUILIMHBI (MOAYJIs1) M IVIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B PE3YIbTAaTC OCBOCHUA TUCHUIIJIMHBL «Duszndeckass XuMHSI» O6y‘lﬂIOIlIPIﬁCH JOJIDKCH o0ua-
AaTh CICAYIOIHUMU KOMIICTCHIUAMMU:

CTpyKTYpHBIN JIEMEHT

YpoBeHb OCBOCHUSI KOMITETEHLIUI
KOMIIETEHIINHU

OIIK-4 TroTOBHOCTBIO COYETATH TEOPHIO H MPAKTHKY JJIsl PeLICHUS HHKCHEPHBIX 3a/1a4

3HaTh OCHOBHBIE MTOHATHUS U 3aKOHBI (PU3MUECKON XUMUU

YmerTs: ONPEAENATh TEPMOANHAMUYECKUE XAPAKTEPUCTUKN XUMUUECKUX
peakuui

Bnaners: METOJIaMU IIPEACKA3aHUS TPOTEKAHUSA BO3MOKHBIX XUMUYECKUX
peakuui

ITIK-2 cnioco0HOCTBI0 BHIOUPATH METO/IbI HCCIEJ0BAHUS, IJIAHUPOBATH U NPOBOAUTH He-
00X0AMMBble IKCIIePUMEHThI, HHTEPNPETHPOBATH Pe3YJbTAThI U /1€J1aTh BbIBO/bI

3HaTh OCHOBHBIE MapaMeTphl MPOBENEHUS (PU3UKO-XUMHUECKUX HCCIEH0-
BaHUI1

VYMmeTs: BBIOpaTh MapaMeTphl MPOBEACHUS (PUIUKO-XUMUYECKHX HCCIEI0-
BaHUI1

Bnanets: HaBbIKaAMU ITPOBCACHU (I)I/ISI/IKO-XI/IMI/I‘-ICCKI/IX HCCIeI0BaHUM




4 CTpyKTYypa U coliepKaHHue TUCHUIINHBI

OO01as TpyaI0EMKOCTh JUCLUIUIMHBI COCTaBIseT 4 3adeTHbIX enuHull 144  akan.

4aCoOB, B TOM YHCJIC:

- KoHTakTHas padora — 10,9 akan. wacos:

- ayauTopHas — 8  akaj. 4acos;
— BHeaynuTopHas — 2,9  akaj. yacos
— camocTosTeNbHas padora — _ 124,1 aKaJ.

MOATOTOBKA K dk3ameny — 9,0 akas. gaca.
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5 O6pa3oBaresibHbIe H MHPOPMAIHOHHBIE TEXHOJIOTHH

OO6pa3zoBarenbHble TEXHOJIOTUU — ATO IIEJIOCTHAsE MOJIENb 00pa30BaTENbHOTO Mpolecca, CUC-
TEMHO OIpeeIIAoNasl CTPYKTYpY U COJEpKAHUE AEATEIBHOCTH 00EHX CTOPOH 3TOro MpoLec-
ca (mperoiaBaTesisl M CTyIeHTa), UMEIoLIast LIebl0 IOCTUKEHUE TNIAHUPYEMBIX PE3yJIbTaTOB C
MONPaBKON Ha MHIUBUAYAIbHbIE OCOOCHHOCTH €r0 yYaCTHUKOB. TeXHOJIOTHYHOCTh y4eOHOTO
npoliecca COCTOUT B TOM, YTOOBI c1eaTh y4eOHBIH MpoIiecc NOTHOCTHIO YIPABISIEMbIM.
OCHOBHBIMU NMpPU3HAKAMHU 00pa30BaTEIbHON TEXHOJOTUHU B €€ COBPEMEHHOM NMOHUMAHUU SIB-

JIAKOTCA:




— JIeTaJbHOE OMKCaHue 00pPa30BaTENbHBIX IIENICH;
— TI03TaNHOE omnucaHue (MPOEKTHPOBAHMUE) CIOCOOOB JOCTIKECHUS 3aJaHHBIX PE3YJbTaTOB-
nesei;
— UCTOJIb30BaHUE OOPATHOM CBS3M C LIEIbI0 KOPPEKTUPOBKH 00Pa30BaTEIHLHOTO MPOLIECCa;
— TapaHTHPOBAHHOCTH JOCTUTAEMBIX PE3yJIbTaTOB;
— BOCIIPOU3BOJMMOCTh 00pa30BaTEILHOTO MPoLlecca BHE 3aBUCUMOCTH OT MacTepCTBa IMpero-
JaBaTels;
— ONTUMAJIBHOCTh 3aTPAYUBAEMBIX PECYPCOB U YCHIIHM.
Peanmu3zaiuss KOMIIETEHTHOCTHOTO IOAXO0Ja MPEAYCMAaTPUBACT HCIOJIB30BaHUE B y4eOHOM
MpoLecce aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATUN B COYETAHUU C BHEAYIU-
TOPHOM paboTOi ¢ IENBbI0 POPMUPOBAHUS U PA3BUTHSI MPOPECCHOHATBHBIX HABBIKOB.
1. TpaauunoHHble 00pa3oBaTe/IbHbIe TEXHOJOTHMH OPUEHTUPYIOTCS Ha OpraHU3aluio 00-
pa3oBaTENBLHOTO MPOIlecca, MPEANOIAraoIIyI0 TPSIMYIO TPAHCISAIUIO 3HAHUMA OT MPErno/iaBa-
TSI K CTYJIEHTY (IPEeUMYIIEeCTBEHHO Ha OCHOBE OOBSICHUTEIHHO-UUTIOCTPATUBHBIX METO/I0B
oOydeHus). YaeOHas ACSITEILHOCTh CTY/ICHTa HOCUT B TaKUX YCIOBHSX, KaK TIPABHIIO, PEIPO-
JTyKTUBHBINA XapakTep.
DopMbl YYEOHBIX 3aHATHI C HCMOJIB30BAHNEM TPATUIIMOHHBIX TEXHOJIOTHIi:
HudopmaninonHas JeKIHs — MOCIeI0BaTeIbHOE U3JI0KEHUE MaTepuasa B JUCHUIUIHHAP-
HOM JIOTHKE, OCYIIECTBIISIEMOE NMPEUMYIIIECTBEHHO BepOATbHBIMH CpPEJCTBAMU (MOHOJIOT TIpe-
MOIaBaTEIIS ).
JlaboparopHas paboTa — opraHu3ays y4eOHOW pabOThI ¢ peaTbHBIMA MaTEPHATLHBIMHA U
nH(GOPMALIMOHHBIMU 00BEKTaMH, SKCIIEPUMEHTANIbHAS paboTa ¢ aHATOrOBBIMU MOJEIISIMU pe-
AITBHBIX 0OBEKTOB.

6 YueOHO-MeTOqUYEeCKOE 0OOecTieYeHHe CAMOCTOATEIbHOM padoThl 00y4YarommXxcst

Ilepeuens nabopamopnuix padbom

1. OmpeneneHrie UHTErPaTbHON TETIOTHI PACTBOPEHUS COIU
2. JlaBieHHE HACBIIEHHOTO Mapa U TEIUIOTA UCIIAPEHUS YUCTOU KUJIKOCTH

JAOMAIIHEE PACYETHO-I PA®HYECKOE 3A/JAHHUE Nel
«Tepmoounamuueckuit AHANU3 XUMUYECKUX PEAKULT)

Hccnenoanne 1

Jnst peakiiuy BBIMOJHUTD CJIEAYIOIIEE:
1.1.CocTaBuTh ypaBHEHHE 3aBHUCHMOCTH OT TEMIIEpPaTypbl BEIUYUHBI TEIIOBOro 3ddexra
AH°; = f(T) u usmenenus sutponuu AS°; = f(T).
1.2.Beruncants BenuduHbl ACp, AH%:  AS°, AG°: m InK, npu Heckonpkux Temmeparypax,
3HAUEHUS! KOTOPBIX 33/Ial0TCS TeMIIepaTypHBIM UHTEPBAJIIOM U m1arom temmneparyp. [lonyden-
HbI€ 3HAU€HUs UCIONb3YIOTCS IIPU NOCTpOeHUH rpadukos B koopauHatax ACp— T; aAH% —T;
AS% —T; AG° — T un InK, - 1/T.
1.3.ITomw3ysice rpapuxom InK, — 1/T , BeiBecTH npubimkeHHoe ypaBHeHue Buaa InK, = A/T
+ B, rme A, B — nocTosHHEIE.

HccaenoBanue 2

2.1. Ucnonb3ys npasuiio (a3 ['mb0ca, s paccMaTpuBaeMoOil CUCTEMBI ONPEACIUTh KOJTUYe-
cTBa (a3, He3aBUCUMBIX KOMIIOHEHTOB M YUCIIO CTETIeHEeH CBOOOIbI.

2.2. OnpenenuTs BO3MOXHOE HalpaBlieHUE MPOTEKAHUS HUCCIICTyeMON peaKIlMi U PaBHOBEC-
HBI cocTaB ra3oBoil ¢asel npu gasinenuu (klla) u remneparype (K). Ilpu pemenun 3anaqn



UCIIOJIb30BaTh BBIBEJCHHOE B HccienoBaHuu 1 smnmpudeckoe ypaBHenue InK,=A/T+B un
JIaHHBIE 00 MCXOJIHOM COCTaBE ra30Bo (pa3bl

2.3. YcTaHOBUTH HalpaBlICHUE CMELIEHUS COCTOSHUS PAaBHOBECUSI pacCMaTpUBAaEMOM cucTe-
MBI [IPH:

a) YBEJIMUEHUH JaBjeHus (IOCTOSHHAS TeMIIEpaTypa);

0) yBeITMUCHUU TeMIIepaTyphl (MIOCTOSIHHOE JIaBJICHHUE).

Ilpumepuwlii cnucok 80onpocoé 011 yCmHoz20 onpoca no oucuuniune «@uzuyeckas xu-
Muay

OcHOBHBIE IOHATHS TEPMOAUHAMUKHY.

I[TepBblii 3akoH TepMoauHaMuKH. [loHsATHE O TeroBOM > dekTe, TeIoTs 00pa3oBaHus, ro-
peHus1, pacTBOpeHus, (a30BbIX npeBpamenuii. 3akoH ['ecca. Pacuerst mo 3akony 'ecca.
BiusiHue Temiieparypsl Ha TEIUIOBOH AP QEKT.

3akon Kupxroda. PacueTs TermnoBbix 3 dexToB no 3akony Kupxroda.

Bropoii 3ak0H TepMOAMHAMUKHY.

TepmoanHaMudeckne QyHKIMHA, XUMUYECKUH TMOTEHIMAN, OOIINE YCIOBHUS PAaBHOBECHUS CHC-
teM. DHeprus 'u60ca u sHeprus 'enbMroniblia Kak KpUTEPUH, ONPEEIAIONINe HallpaBleHHe
U TIPEeJIeIT IPOTEKAHUS [IPOLECCOB B HEN30JIMPOBAHHBIX CUCTEMAX.

[TonsiTue o pa3oBOM paBHOBECHH, OCHOBHBIE onpeaeseHus (azoBoro pasHoBecus. [IpaBuio
¢a3 'n60ca, ero mpumMeHeHHe.

da30Boe paBHOBECHE B OJJHOKOMIIOHEHTHBIX cucteMax. Y pasHeHnue Knaysuyca-Knaneiipona,
pacyeTbl OCHOBaHHbIE Ha 3TOM YpaBHEHHUE.

VYcnoBUsT XMMHMYECKOIO pPaBHOBECHs. 3aKOH JEHCTBYIOIIMX Macc (TepMOAMHAMHUYECKUH).
KoHcTanTa XMMHYECKOro paBHOBECHSL.

Buzpl koHCTaHT paBHOBecHs. PaBHOBECHUS B FeTEPOreHHBIX CHCTEMaX.

Bnusinue TemnepaTypbl Ha KOHCTaHTY PaBHOBECHS.

HanpaBnenue peakiuii B 3aKpbIThIX CUCTEMax. YpaBHEHHE M30TEPMbl XUMUUECKON peakuuu
Bant-I'odda, ee npaktuyeckue npuiiokeHus. YpaBHEHHE M300apbl-U30X0pbl peakiuu. Me-
TOJIbI pacyeTa KOHCTAHTHI PABHOBECHS.

[IpaBuno Jle-IllaTtenbe, ero mpakTuueckoe NpUMeHeHe. BausgHue naBiieHUsT HA MOJOKEHUE
paBHOBECHSI.

Omnpenenenue noHsaTHs “pactBop”’. CriocoObl BIpaXKEHUsI COCTaBa pacTBOPOB.

Bausinue paznuuHbIX pakTOpOB Ha PACTBOPUMOCTD.

Mopnenu pacTBOpOB: HieaibHbIE (COBEPIIEHHbIE) U OECKOHEYHO pa30aBICHHbIE PACTBOPHI, UX
OTIIMYME OT PEaJbHBIX pacTBOpPOB. 3akoHbl Payns u ['enpu. IlapunanpHele MOIspHBIE BENU-
YuHBI, UX omnpenencHue. CBoHCTBAa pa30aBIEHHBIX PACTBOPOB HE JJEKTPOJIUTOB. JlaBieHue
napa HaJl pacTBOpOM, TEMIIEpaTypa KUIIEHUs U 3amep3aHus. OCHOBHBIE MOHATHS XUMHYE-
ckoil kuHeTuku. CriocoObl ompeaeneHus: ckopoctu peakuuu. dopmanbHas KUHETHKA FOMO-
TEHHBIX peaklnid. 3aKOH AelcTBYOMMX Macc. [lopsiiku peakuuii 1 X MOJIEKYJIIPHOCTb.
Peakunn nepBoro, BTOporo u n-ro nopsiakoB. KMHeTHYeCKue ypaBHEHUs Ul pEakUil pas-
JUYHBIX nopsakos. [lepuon nomynpespamienus. KoncTanTa cKOpoCTH peakiuy, €€ CBOWCTBA,
pa3MEepHOCTH U ompejieneHns. MeToabl onpeenenus nopsaka peakuuu. [losepxHoctHoe Ha-
TSOKEHUE, METO/BI €r0 U3MepeHus. AJcopOIHsi, OCHOBHBIE MOJI0KEHUS U YpaBHEHHs a1cop0-
nuu. YpaBHenue ['nbO0ca. YpaBuenue Opeiinuinxa. YpaBHenue JleHrmiopa. 3aBUCHMOCTD
a/1copOIIMU OT TEMIIEPaTypHl.

7 OneHo4YHbIe CPeACTBA IJIsl IPOBEACHHUS IPOMEKYTOYHON aTTeCTALIUH

a) Ilnannpyembie pe3yabTaThl 00y4eHHUsI M OLICHOYHBIE CPEACTBA IJIsl IPOBEACHUA NP O-
MEKYTOYHOM aTTEeCTALUM:



CtpyKTypHBII
JIEMEHT

KOMIICTCHII U

IInanupyemsle pe-
3yJIbTaThl 00y4eHUs

O1eHOYHEIE cpe€acTBa

OIIK-4 TroTOBHOCTBHIO COYETATH TCOPHUIO U NIPAKTHUKY JJISI PCIICHUS HHKCHCPHBIX 3a/1a4

3HaTh

OCHOBHBIC TIOHSITHS
U 3aKOHBI (hu3mye-
CKOM XUMUU

Cnucok 6onpocog 011 3IK3amMeHa no OUCUUNIUHE
«Du3uyeckan Xumuny»

OcHOBHbIE IOHATHS TEPMOAVMHAMUKH.

[IepBblil 3ak0H TepMOaUHAMUKH. [loHsATHE O TEMIOBOM
a¢dekre, TEIIOTh 00pa3oBaHUs, TOPSHHSI, PaCTBOpE-
Hus, ($a3oBbIX mpeBpamieHuid. 3akoH ['ecca. Pacuersl
1o 3akony I'ecca.

Brnusinue TemnepaTypsl Ha TeI10Boi 3 (eKT.

3akon Kupxroga. Pacuersl TemnoBbix 3¢¢exToB 1m0
3akony Kupxroda.

BTtopoii 3aK0OH TEpMOJIMHAMUKHU.

Tepmoaunamuueckue (GyHKUIWUU, XUMHYECKHHA MOTEH-
1uai, oOIIMe YCIOBUS PaBHOBECHUS CHUCTEM. DHEprus
I'u66ca u sueprus ['enpmronbiia Kak KpUTEpUH, OIpe-
NENIAI0IIME HaIlpaBJIeHUE U Ipejes MPOTEKaHUs IMpo-
LIECCOB B HEU30JIMPOBAHHBIX CUCTEMAX.

[lonatue o ¢a3oBOM paBHOBECHH, OCHOBHBIC OMNpeEie-
nenus (azoBoro paBHoBecus. [IpaBwio ¢a3 ['mb6ca,
€ro NpUMEHEHUE.

®da3z0BoO€ paBHOBECUE B OJJTHOKOMIIOHEHTHBIX CUCTEMAX.
VYpasuenue Kiaysuyca-Knaneiipona, pacdersl OCHO-
BAHHBIC HA ’TOM YpaBHEHHE.

VYcnoBus XMMHUYECKOTO paBHOBECHS. 3aKOH JIEHCT-
BYIOIIMX Macc (TepMoauHaMuyeckuit). Koncranra xu-
MHUYECKOTO PaBHOBECHS.

Bunel xoHcTaHT paBHOBecus. PaBHOBecust B rerepo-
TeHHBIX CHCTEMaXx.

BnusiHue temnepaTypsl Ha KOHCTaHTY PaBHOBECHS.
HamnpaBnenue peakunii B 3aKpbITBIX CHUCTEMax. Ypas-
HEHHE U30TepMbl XUMHUYeckol peakiuu Bant-I'odda,
ee MpaKkTUYEeCKUe NMPUIOKEHUS. YpaBHEHHE H300aphl-
M30XO0pBl peakiuu. MeToasl pacueTa KOHCTAaHTBI PaB-
HOBECHSI.

[IpaBuno Jle-lllarenbe, €ero nmpakTU4eCKOe MNpPUMEHE-
Hue. BnusiHue naBieHus Ha OJI0KEHNE PaBHOBECHSI.
Omnpenenenne nouatus “pactsop”’. CrocoObl BeIpake-
HUS COCTaBa PacTBOPOB.

Bnusinue pa3nuuHbIX GakTOpOB Ha PaCTBOPUMOCTb.
Mopnenn pacTBOpOB: HJi€albHbIE (COBEPILECHHbIE) U
0eCKOHEUHO pa30aBlIeHHBIE PACTBOPHI, UX OTIUYHE OT
peaIbHBIX PaCTBOPOB.

3akonbl Payns u I'enpu. [lapuuanbHbie MOSIpHBIE Be-
JIUYMHBI, UX OIpe/ieJIeHHE.

CBoiicTBa pa3z0aBieHHBIX PACTBOPOB HE JIEKTPOIUTOB.
JlaBiieHue nmapa HaJl pacTBOPOM, TEMIIEpaTypa KUIIEHUS
U 3aMep3aHusl.




CTpyKTypHBII

[Inanupyemsle pe-

OJICMCHT 3yJIbTATHI 06yquI/151 OI.[CHO‘-IHBIG cpcacTBa
KOMIETEHLIMH
YMerTs: OIpeIeNIATh TEPMO-
JAMHAMHYecKHe xa- | BbIOJIHEHHe JabopaTopHoii padorsr Nel Onpene-
PaKTEPUCTUKH XH- JICHUC UHTCTPAJIbHOU TCIIJIOTHI pACTBOPCHUA COJIN.
MHYCCKUX PCaAKIINU
Brnaners: MCTOLaMHU IPE/ICKa- JAOMAIIIHEE PACYETHO-I'PA®HUYECKOE

3aHUS IPOTEKaHUA
BO3MOKHBIX XMMHU-
YECKUX PEAKLUN

3AJAHHUE Nel «Tepmoounamuueckuii anaius
XUMUYECKUX PEaKUUIl»

Hccnenoanne 1

J1j1s peakiuu BBIIOJIHUTE CIIEIYIOIIEe:
1.1.CoctaBuTh ypaBHEHHE 3aBUCUMOCTU OT TEMIIEpa-
Typbl BeMUUHBI TerioBoro 3¢ dekra \H®, = f(T) u us-
menenust sHTporuu AS°; = f(T).
1.2.Bbruuciauts BenuuuHbl  ACp, AH% | 4S°, AG° u
InK,, npu HeckoIbKUX TeMIepaTypax, 3HA4YEHUsI KOTO-
PBIX 33JAIOTCS TEMIEPATyPHBIM MHTEPBAIIOM U IIIATOM
temneparyp. llogydeHHbIe 3HA4YEHHS HCIOJIB3YIOTCA
IpHU IOoCTpoeHuu rpadukos B koopauHatax aCp— T;
AH. —=T; ASOT -T; AGOT —-Tn ll’le - 1/T.
1.3.ITonb3ysice rpadpukom InK, — 1/T , BeIBecTH npu-
ommxeHHoe ypaBHenue Buza InK, = A/T + B, rne A, B
— MOCTOSIHHBIE.

IIK-2 cnoco0HOCTHI0 BLIOMPATH METO/IbI HCCJIeIOBAHNS, TJIAHUPOBATH M NMPOBOAUTDH He-
00X01MMbIe IKCIIEPUMEHTbI, HHTEPNPETUPOBATH Pe3YJbTAThI U /1€J1aTh BbIBO/IbI

3HaTh

OCHOBHBEIC napaMeT-
pBI IpoBeieHus Qu-
3UKO-XUMHUYCCKUX
HCCIICIOBaHU M

Cnucok 6onpocoe 011 IK3ameHa NO OUCUUNTIUHE
«Duzuyeckas Xumus»

OCHOBHBIE TTOHITUS XUMAUECKON KHHETHKH.

CrnocoOsl onpeienieHnust CKopocTu peakiuu. dopmaib-
Hasg KUHETHKA TOMOTEHHBIX peakluid. 3aKOoH JeucT-
Byromux macc. llopsaku peakuumii U UX MOJEKYJSp-
HOCTh. Peakiuu mepBoro, BTOPOTO U N-TO TOPSIKOB.
Kunernueckue ypaBHEHMS A pEaKUM pa3IMYHBIX
nopsiAkoB. [lepuo moynpeBpaiieHus.

KoHcTanTa CKOpOCTH peakiuu, ee CBOMCTBA, pa3Mep-
HOCTH U OTIPEJICIICHHS.

Mertoasl onpeieNeHus MOpsIIKa PeAKIUU.
[ToBepxHOCTHOE HATSHKEHNE, METOJIBI €T0 U3MEPEHUS.
AncopOuusi, OCHOBHBIE TOJIOKEHHUSI M ypaBHEHUS a-
copOIuu.

VYpaBuenue ['n66ca.

VYpasnenue Opeiitnamxa. YpapHenue JIeHrmropa.
3aBHCHMOCTbH aJICOPOITUU OT TEMIIEPaTyPhl.

VYmMmern

BbIOpaTh MapamMeTpbl
npoBeneHust  (puzu-
KO-XHMUYECKUX HC-
CJIEI0BAHUM

Beinosinenue 1adoparopHoii padorsl Ne 2 /laBneHue
HACBILLIEHHOTO Napa U TEIUIOTa UCTIAPEHUS YNCTON
JKHUJIKOCTH

Bnanets

HaBBIKAMH TPOBEJIE-
HHS busuKo-

AOMAINIHEE PACYETHO-I'PAOHYECKOE




CTpyKTypHili [Inanupyemsle pe-

JIIEMEHT OneHoYHBIE CPECTBA
3yJIbTaThl 00Y4YeHUs
KOMITCTCHITHT
XHUMUYECKHX UCCIIe- 3A/JAHHUE Nel
AOBaHUU HUccaenoBanue 2

2.1. Ucnonb3ys npasmio (a3 ['mbOca, s paccmarpu-
BaeMOIl cHCTEeMbI OMNpeNeInTh KoindyecTBa (a3, He3a-
BHUCUMBIX KOMIIOHEHTOB M YHCIIO CTETIEHEH CBOOOIBI.

2.2. OnpenenuTh BO3MOXHOE HaIpaBJIEHHE MPOTEKa-
HHUsI UCCIIENYEMOM PEaKIMU U PAaBHOBECHBIM COCTaB ra-
30Boi (a3bl pu gaBnennu (klla) u Temmneparype (K).
[Ipu pemieHuM 3a7a4Ml HMCIOJIB30BAaTh BBIBEJCHHOE B

UCcCIeNoBaHMM 1 SMIMpPHYECKOE  ypaBHEHHE
InK;=A/T+B u nanHble 00 HCXOJHOM COCTaBE ra30BOM
(hazmwr

2.3. YCTaHOBUTH HAINpaBIECHUE CMEIICHHUS COCTOSHUS
paBHOBECHsI pacCMaTpUBAaEMON CHCTEMBI IIpU:
a) yBEJIMUEHUU J1aBJieHUs (IIOCTOSHHAs TEMIIEpaTypa);

0) yBenMYeHUH TeMIepaTyphl (IIOCTOSIHHOE /1aB-
JIeHue).

6) HOpﬂ)IOK NMpOBECACHUA l'lpOMe)KyTO‘lHOﬁ aTTeCTalluM, NMOKA3aTE/In U KPUTCPUH Ol €C-
HUBAaHUA:

[IpomexxyTouHast arTecTalus N0 JUCUUILIMHE BKIIOYAET TEOPETUUECKUE BOIIPOCHI, I10-
3BOJISIFOIIME OLICHUTHh YPOBEHBb YCBOCHHS OOYYAIOIIMMUCS 3HAHUH, U IPAKTUYECKUE 3a/IaHUs,
BBISBJISIFOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUI U BJIa/ICHUH, POBOIUTCS B popMe:

- BBITIOJTHEHUS U 3aIIUTHI TAOOPATOPHBIX padoT;

-BBITIOJIHEHUS U 3aIIUTHI IOMAIIHEH pacyeTHO-Tpadudeckoil paboThl;

- DK3aMEHa.

Brimmonnenune nabopatopHbIx paboT MPOBOAUTCS B yUEOHBIX ayAUTOPUSIX TSI IPOBEe-
HUS Ta00PaTOPHBIX padoT 1Mo AUCHUIUINHE «DPu3nueckass XMMHS 101 PyKOBOJICTBOM IPEMNo-
JaBaTells, pacyeT U MOATOTOBKA K c/iadye JabopaTopHOi pabOThI OCYIIECTBISIETCS 00y4aro-
IIIMCS CaMOCTOSTEIBHO.

Kputepuu oneHnBanus 1a00paTOpHBIX padOT: «3aUTEHO), «HE 32a4TEHO».

Homarmssist pacueTHO-Tpaduueckas paboTa BBIMOIHAETCS CAMOCTOSITENIBHO, B IIPOIIECCE
ee HamucaHus 00ydJaromuiics pa3BUBaeT HABBIKM K HAYYHOH paboTe, 3aKperuisisi U OHOBpe-
MEHHO pacIIUpssl 3HAHUS, ITOJTYyYECHHbBIE IPU U3YUeHUH Kypca «Pusnyeckas xumus». [Ipu
BBITIOJTHEHUH KYPCOBOM pabOThI 00yJaromIuiics JOMKEeH M0Ka3aTh CBOE YMEHHUE paboTaTh CO
CIIPABOYHOM JIUTEPATYPOU U APYTUMU JTUTEPATYPHBIMU UCTOYHUKAMH, a TAKKE BO3MOKHOCTh
AHAJIM3UPOBATH MOJIYUEHHBIE PE3YIILTATHI.

Kputepun onieHnBaHus JOMaIIHEH pacueTHO-Tpapuueckoi paboThl: «3a4TEHO», «He 3a-
9YTEHO».

DK3aMeH MO JaHHOW NUCIHIUIMHE TPOBOIUTCS B YCTHOM (hOpMeE M0 IK3aMEHAITMOHHBIM
OuietTam, KaX bl U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUECKHUX BOMPOCa.

IMoka3aTesu M KPpUTEPUH OLIEHUBAHMS IK3aMeEHAa:

— Ha OIEHKY «OTJHYHO» (5 0aToB) — 00yUaIOUIHIiCs TEMOHCTPUPYET BHICOKUN YPOBEHD
c(hOopMUPOBAHHOCTH KOMITETCHITHI, BCECTOPOHHEE, CHCTEMATHYECKOE U TTyOOKOE 3HaHHE
yueOHOro MaTepuana, CBOOOIHO BBIMOIHSAET MPAKTUYECKUE 3aJaHHsl, CBOOOTHO OTIEpUPYET
3HAHUSMU, YMEHUSMU, TPUMEHSIET UX B CUTYalUSIX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIEHKY «Xopo1o» (4 6anna) — o0yJaronuiics: 1IeMOHCTPUPYET CPEAHUIA YPOBEHB




c(hOpMUPOBAHHOCTH KOMITETEHII: OCHOBHBIC 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTENbHbIE OINOKH, HETOYHOCTH, 3aTPYIHEHUS IPU aHAIUTUYECKUX OMepalusx, nepe-
HOCE 3HAHW U YMEHUI Ha HOBBIC, HECTaH/IAPTHBIC CUTYAIUH.

— Ha OLIEHKY «y/J0BJeTBOPHUTEIbLHO» (3 Oaia) — o0yyaroluiics 1eMOHCTPUPYET MOPOro-
BBIIl ypOBEHb C(HOPMUPOBAHHOCTH KOMITETCHITUH: B X0O1€ KOHTPOJIBHBIX MEPOIIPUSTHI TOMYC-
KalOTCsl OIIMOKU, IPOSBIISIETCS OTCYTCTBUE OTIENbHBIX 3HAHUM, YMEHUIA, HABBIKOB, 00y4aro-
IIWIACS UCTIBITHIBACT 3HAYUTEIHHBIC 3aTPYAHCHUS IIPU ONIEPUPOBAHUY 3HAHUSIMA U YMCHHUSIMH
IIPU UX TIEPEHOCE HA HOBBIE CUTYAIIHH.

— Ha OIEHKY «HEeY/I0BJIETBOPUTEIbHOY» (2 Oarna) — 00yJaromuiics JeMOHCTPUPYET 3Ha-
Hus He Oosiee 20% TeopeTHUecKOro MaTepuana, JOMyCKaeT CYIIeCTBEHHbIE OIIMOKH, HE MO-
JKET MOKa3aTh NHTEJUICKTYalIbHbIC HABBIKU PEIICHUS TPOCTHIX 3a1a4.

— Ha OIICHKY «HeY/I0BJIeTBOPUTEJIbHO» (1 6a/mT) — o0yJarommiicss He MOXKET MOKa3aTh
3HAHMS Ha YPOBHE BOCIPOU3BEACHUS U 00BsICHEHHS HH(POpPMAIIHH, HE MOXET IMOKa3aTh HH-
TEJUIEKTyaJIbHbIe HABBIKU PEIICHUS IPOCTHIX 3a/1a4.

8. YueOHo-MeTOonMYecKoe M NH(POPMAIIHOHHOE 00ecTieueHNe TUCIUTITMHbBI

a) OcHoBHas1 JInTEepaTrypa:

1.bokmreitn b. C. @uznueckast Xumusi: TEpMOJMHAMUKA U KHHETUKA [ DIEKTPOHHBIN pecypc]

: yuebHoe nocobue / b. C. bokmreitn, M. 1. Menzenes, FO. B. IloxBucHeB. — DJeKTpOH.
naH. — Mocksa : MUCHUC, 2012. — 258 c. — Pexxum gocryna:
https://e.lanbook.com/book/47443

2. ®mndeckas xumus : ydyebroe mocodbue / D. B. Hronpauna, C. I1. Knoukosckuii, H. 1O.
CseunukoBa u Jp. ; MI'TVY. - 2-e u3n. - Maraurtoropck : MI'TY, 2017. - 127 c. : un., auarp.,
rpad., TaoJI. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name= 3506 pdf&show=dcatalogues/1/1
514311/3506.pdf&view=true - MakpooObeKT. - TekcT: neKTpOoHHBIN. - FiMeeTcs neyaTHbIid
aHaJor.

0) lonojiHUTeILHAS JIUTEPAaTypa:

1. Xumudeckasi KUHETHKa U aAcOpOLMs: METOJ. YKa3aHHs ISl CTYJCHTOB MO AUCIHILTAHE
"®Ousnueckas xumus" / [3. B. Honpauna, C. I1. Knoukosckuit, H. 0. CBeunukosa u np.] ;
MI'TY. - Marautoropck : MI'TY, 2013. - 1 anektpon. ont. auck (CD-ROM). - 3arn. ¢ ti-
TYIIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name= 1258 pdf&show=dcatalogues/1/1
123436/1258.pdf&view=true ). - MakpooObekT. - TekcT : 37MeKTpoHHbIH. - CBeneHus n0c-
TynHbl Takke Ha CD-ROM.

2.IloBepxHoCTHBIE sIBIeHUS. Ancopouus : yuebHoe nocodue / A. H. Cmupnos, H. 0. Cseu-
HukoBa, C. B. FOnuna, 3. B. Tronpauna ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 snek-
TpoH. ont. auck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1
139847/3417.pdf&view=true (mara obpamienus: 04.10.2019). - MakpoooOwekT. - Tekcr :
anekTpoHHbIH. - ISBN 978-5-9967-0966-3. - CBenenus goctynssl Takke Ha CD-ROM.

3. T'opmikos, B.U. OcHoBHI ¢usnyeckoit xumun : yueOnuk / B.W. Iopmkos, N.A. Ky3Heros.
— 6-e u3n. — Mocksa : Jlaboparopus 3Hanuit, 2017. — 410 c. — ISBN 978-5-00101-539-
0. — Texkcr : onexTpoHHBIA // Jlanp : »iekTpoHHO-OMOMMoTewyHas cuctema. — URL:
https://e.lanbook.com/book/97412

B) Mertoauyeckue yKasaHus:
1. JTaGopaTopHBIi IPaKTUKYyM O (PU3HUECKON XUMUH : yueOHO-MeToan4Yeckoe mocooue / A.
H. Cmupnos, H. 0. Ceeunukona, C. B. FOnuna, 2. B. Jronpauna ; MI'TY. - Marautoropck :


https://e.lanbook.com/book/47443
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514311/3506.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514311/3506.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123436/1258.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123436/1258.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139847/3417.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139847/3417.pdf&view=true
https://e.lanbook.com/book/97412

MI'TY, 2017. - 1 snekrpon. ont. muck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1
136592/3177.pdf&view=true - MakpooObeKT. - TeKCT : 37eKTpOHHBIH. - CBEEHHS JTOCTYII-

eI Taxoke Ha CD-ROM.

r) IIporpammHuoe odecnieueHue:
r) [IporpammHoe o0ecnieuenne:

Haumenosanue 110 No noroBopa Cpok AeicTBUS TUIEH3UU
MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHo
FAR Manager ;?860%0 PACHPOCTPAMACMOC | 50 houmo
7Zip CBOOOJTHO PacIpOCTpaHsIeMoe | OECCPOUHO

HNHuTepHeT-pecypcesl

— HanonanbHast HHGOPMAIIMOHHO-aHATUTHYECKast CUCTeMa — POCCUIICKHIA MHIEKC HAYYHOTO
mutupoBanus (PUHLY). — URL: https://elibrary.ru/project risc.asp.

— INouckosas cucrema Akanemusi Google (Google Scholar) — URL: https://scholar.google.ru/.
— Nudopmarmonnast cucrema — EnuHOE OKHO T0CTyIa K HHPOPMAIMOHHBIM CHCTEMaM —

URL: http://window.edu.ru/

— MenepalbHOE TOCYIAPCTBEHHOE OI0KETHOE yupeskaenne «DenepanbHblii HHCTHTYT IPO-
MBIIIIEHHON COOCTBEHHOCTHY. — Peskum noctyma: https://wwwl.fips.ru/

MaTepHaJIBHO-TGXHquCKOC obOecrieucHue JUCHHUIIJIMHBI BKIIIOYACT:

Tun n Ha3BaHUE ayJUTOPHUH

OcHallieHue ayIuTopun

YyeOHast ayuTopus Ams
MPOBEJICHUS 3aHATUM JIEK-
LIMOHHOT'O TUIIA

TexHuueckue cpercTBa 00ydeHus, cayxKallue 11 IpecTaB-
neHus yueOHoM nHdopmanuu 60IbIION ayJUTOPUH: MYJIbTH-
MEAMMHBIE CPEACTBA XPAHEHHUS], IEPEJAYH U IIPEJICTABICHHUS
yueOHoM nHpopmanuu. Crenuanu3upoBaHHas MeOeIb

VYuebHas ayauTopus s
MIPOBEJICHUS J1a0OPATOPHBIX
pabot

JlabopaTopHble yCTAaHOBKU ISl TPOBEACHHS J1aOOPaTOPHBIX
pabor:

- YCTaHOBKa JJIsl OMpe/eNieHue MHTETPajbHOW TEIUIOTHI pac-
TBOPEHHUS COJIH;

-YCTaHOBKa Ul ONIPEACIICHUA JABJICHUC HACBIIIICHHOI'O I1apa

VYyeOHast ayquTopus ais
TPYINIOBBIX U UHJIUBHU]TY-
aJIbHBIX KOHCYJbTAIUH, Te-
KYIIETro KOHTPOJIS U Mpo-
MEKYTOYHOM aTTECTAIINU

Kommbrotepras Texuuka ¢ nakerom MS Office, ¢ moakioue-
HUEM K ceTH «HTepHeT» U ¢ JJOCTYIIOM B 3JIEKTPOHHYIO HH-
(dbopmMarmoHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.
Crienmanu3upoBaHHas MeOeb

[Tomemenue ns camo-
CTOATEIbHOU paboThI

Kommnbrotepraas Texuuka ¢ nakerom MS Office, ¢ moakioue-
HUEM K ceTH «HTepHEeT» U C TOCTYIIOM B JICKTPOHHYIO HH-
dbopMaImoHHO-00pa30BaTEIbHYIO CPENy YHUBEPCUTETA.
Crnernuanu3upoBaHHasi MeOEIb

[Tomerienue 1ist XxpaHeHUs
U IPOPUIAKTHYECKOTO 00-
CITy>KMBaHHsI y4€OHOTO
o0opynoBaHus

Crneunanu3upoBaHHas MeOelb.
WHCTpyMeHT U1 TpOopUIaKTUKHY JTAOOPATOPHBIX YCTAaHOBOK



https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136592/3177.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136592/3177.pdf&view=true
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://www1.fips.ru/




