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JIHCT perncTpanuu H3MeHeHHH | 0N O THeHUI

Ne Paspen PIT/T Kpatkoe conepxanue Jata, Ne Ilonmice 3aB.
wn (Monyis) HU3MEHEeHHS/ TOMOTHEeHUS TIPOTOKOJIA Kadenpoit
3aceaHusg
Kadenpsl
1 8 KoppektupoBka crmcka Nel ot f‘
JIHIIEH3HOHHOTO 00eCIIeYeH s 04.09.2018 <i/ .
AL
2 8 KoppektupoBka crmcka Nel ot \
JIHTEPaTyphl 04.09.2018 /
B
3 8 KoppektupoBka crmcka NeS ot
JIHMIEH3HOHHOT0 00€eCTIeYeH S 31.10.2018 /
- v
4 3,4,6,7 KoppekTuposka padoueit !
IPOrPaMMBI Nel ot %W/‘/
04.09.2019 ==
5 8 AKTyanu3anus y4e0Ho- Nel ot !
METOJMYIECKOT 0 H 31.08.2020 %W/
uH}oOpManHoHHOTO —

obecTeueHHs JUCIIUIITHHBL




1 Ilean ocBOEHMSI AU CIMIIJIMHbBI

HGHBIO OCBOCHUA NJHUCLHUITIIINHBI «Dusznueckas XUMUS SIBISCTCS:

JOCTHXKCHHE BO3MOKHOCTHU OIIMCHIBATH BpeMeHHOﬁ X0 XHMMHUYCCKHX (1)I/I3I/IKO'
XUMHUYCCKUX MMPOLECCOB HAa OCHOBC HMCXOIHBIX CBOMCTB CHCTEM H BCIICCTB UX COCTABJIAIO-
nIMXx, a TaKXxe KOHEYHBIN PE3YIbTAT COOTBETCTBYIOIIUX ITPOLECCOB.

2 MecTo IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHO NMPOrpaMMbl MOATOTOBKHU
O0akaJjaBpa

Juctunnuaa «Pusndeckas XUMEs BXOJUT B BapUATUBHYIO YacTh OJioka 1 oOpa3oBa-
TEJIbHOU MPOrpaMMBl.

Jist m3ydeHus TUCHUIUIMHBL «Du3nyeckas XUMHUsS» HEOOXOTUMBI 3HAHUS (YMEHUS,
BIIaJIeHHUs ), CHOPMHUPOBAHHBIE B PE3YJIHTATE U3YUCHUS TAKUX JTUCIHMIUINH KaK:

b1.5.10. «®u3uxa,

Bb1.b.11. «Xumus»,

Bb1.5.09. «kMaTtemaTuka.
3HaHUS YMEHUS U HABBIKH, MOJIYYCHHBIC MPU M3YUYEHUU JTAHHOW TUCHUILIMHBI, OyAyT HE0O-
XOIAMMBI TIpH u3ydeHnu aucuumiuael b1.6.21 Metons! uccnenoBanuii MaTepuaioB U Tpo-
nieccoB, b1.B.14 Tepmuueckas oOpaboTka B mpokaTHOM npou3BojacTse, b1.B.JIB.05.02 ®u-
3UYECKHE CBOMCTBA MeTaJljIoB 1 Hanmucanuu BKP.

3 Komnerenuun ody4armerocsi, Gopmupyemsbie B pe3yJibTaTe 0CBOCHHS
JUCHUIIMHBI (MOAYJIsI) M INIAHMPYeMble Pe3yJibTAThl 00yYeHust

B pe3yIbTaTe OCBOCHU NTUCHUIIJIMHBL «DuzndecKas XUMHUI 06yqafou11/11710>1 JOJIDKCH 007a-
AaTh CIACAYIOMMMHU KOMIICTCHIIUAMMU

CTpyKTypHBIN 3JIEMEHT

YpoBeHb OCBOCHUSI KOMIIETEHIIUMA
KOMIIETEHIIUHU

OIIK-4 roTOBHOCTBLIO COYETAThH TCOPUIO U IPAKTUKY JJI PCIICHUS MHKCHCPHBIX 3a1a4

3HaTH OCHOBHBIC ITOHATHSA U 3aKOHBI CbI/ISI/I‘—IeCKOﬁ XUMHUHN

YMeTh: onpeaciTb TCPMOAUHAMUYCCKUC XaPAKTCPUCTUKH XUMHUYCCKUX
peaxkuui

Bnaners: METOJaMU IpeICKa3aHusl MPOTEKAHHS BO3MOXKHBIX XUMHUECKUX
peaxkuui

IIK-2 cioco0HOCTHI0 BHIOMPATH METO/AbI HCCIeI0BAHMSA, IVIAHUPOBATH U NPOBOAUTH He-
00XoIMMBble IKCIIEPUMEHThI, HHTEPIPEeTHPOBATH Pe3YJbTAThI U 1€J1aTh BbIBObI

3HaTh OCHOBHBIE MapaMeTpbl MPOBEACHUs (HU3HUKO-XUMHUYECKUX HCCIEI0-
BaHUU

VYMmeTs: BBIOpATh IMapaMeTphbl MPOBEACHUS (PUZUKO-XUMUUYECKUX HCCIEI0-
BaHU

Bnanets: HABBIKAMU TPOBEACHHS (PU3NKO-XUMUICCKUX UCCIICIOBAHUN

4 CTpyKTYypa M coepKaHue 1 CHUILTHHbI

OO01mas TpyI0eMKOCTh TUCIUIUIMHBI COCTaBNsieT 4 3adeTHhIX enuHul] 144  akan.
4acoB, B TOM 4HCJIE:
- koHTakTHas pabora — 10,9 axax. 9acos:
- aynquTopHas — 8 aKaJl. 4acos;




BHeayJauTopHas —__ 2,9  axaj. 4acoB
camocrosiTenbHas pabora — 1244 aKa.
MOJITOTOBKA K dK3aMeHy — 8,7 akaj. Jaca.

qacCoB.

AynuropHas &~ =
KOHTAKTHasg | = & =
paGoTa gE § d®opwma Tekyl1e- % =
Paszien/ Tema 2| (8 akan. wacax)| 2 Bun CaMOoCTOsl- | TO KOHTPOJLSL : % %
I — > ' : E S TEJIBHOM ycreBaeMocTu 1 22 &
=8 S| E 8 S s paboTbI MPOMEXYTOUHOH | 5 = 5
5 8| E 8 8% aTTeCTAINH = 73
S| 3 28| 8§ g =
SOl E O ¢ 2
[Mpenmer wu wmetonsl,| 2 | 3 |2/1M| - [100,4 |IlomrotoBka k|JlaGopatopuast  |OITK-4
MOHATHUS U 3a1auu Qu- nabopaTopHoii |pabota Nel, ycT- |—3yB,
3U4ECKON XUMUU XH- pabore Nel,|nsrit ompoc, cnaya|I1K-2 -
MUYECKasi TEpPMOIUHA- pabora c 6u6-|PI'P Nel «Tepmo- |3yB
MHKA. 3aKOHBI TEpPMO- muorpaduye- | TMHAMHUYECKUN
JTUHAMUKH. CKUM MaTepHa-|aHalIu3 XuMHUYe-
JaMH,  BBINOJ-|CKUX PEAKIUN»
HeHue PI'P Nel
«Tepmonuna-
MHYECKHI aHa-
aM3  XUMHYe-
CKHX pPEaKLHii»
Xummdeckoe u ¢aszo-| 2 | 1 |2/1U| - |24 [lonroroBka «x|Jlaboparopnas  |OIIK-4
BO€ paBHOBecue. Tep- nabopatopHoii [pabota Ne 2, ycT- |—3yB,
MOJMHAMHUYECKasi Teo- pabore Ne 2, |mblif onpoc, caaya |I1K-2 -
pHs pacTBOPOB. pabota ¢ OuO- 3yB
XuMudeckass KUHETHKA nauorpaduue-
IloBepxHOCTHBIE siBIIE- CKUM MaTtepua-
HUS JTaMH.
Hroro mo kypcy 2 |4 \142| - (1244 IK3aMeH
HUrtoro nmo nucum- 2141421 - (1244
MJIMHe

5 O6pa3oBaresibHbIe M HHPOPMAIHOHHBIC TEXHOJIOTHH

OOpa3oBaTesbHbIE TEXHOJOIMU — 3TO LENOCTHAs MOJENb 00pa30BaTeIbHOrO MpoIecca, CH-
CTEMHO OIpPECIIAIONIasi CTPYKTYpy M COJCpIKaHUE NEeITEIbHOCTH 00EHX CTOPOH ATOrO Ipo-
necca (IpernojaBaTelisi ¥ CTyACHTa), HMEIOIIas EeNbI0 JOCTHKEHHE IUIAHUPYEMBIX pe3ylibTa-
TOB C MHONPABKOIl Ha WHIUBHAYaJbHbIE OCOOCHHOCTH €r0 yYaCTHUKOB. TEXHOJOTMYHOCTH
y4eOHOT0 TpoIiecca COCTOUT B TOM, YTOOBI CIeNaTh Y4eOHBIN MPOLECC MOIHOCTHIO YIIPaBIIs-

CMBIM.

OCHOBHBIMU IMprU3HaKaMU O6pa30BaT€HBHOﬁ TCXHOJIOTHU B €€ COBPCMCHHOM IIOHMMAHUU AB-

JIAOTCA:

— AC€TAJIBHOC OIIMCAaHUC O6pa3OBaTeJIBHBIX ueneﬁ;
— INOS3TAIIHOC OIIMCAaHHC (HpOCKTI/IpOBaHI/Ie) crmoco0oB JOCTHIKCHHA 3aldaHHBIX PC3YJIbTATOB-

eJe;

— HUCIIOJIB30BaHHUC O6paTHOﬁ CBA3U C ICJIBIO KOPPCKTUPOBKU 06pa30BaTeJleor0 IIponecca,
— rapaHTUPOBAHHOCTb JOCTHUIaC€MbIX PE3YJIbTATOB,




— BOCIPOU3BOAMMOCTH 00pa30BaTEIILHOTO MPOIECca BHE 3aBUCUMOCTH OT MacTepCTBa MPero-
JTaBaTes;
— ONTUMATBHOCTH 3aTPAYUBAEMBIX PECYPCOB U YCUIIHIA.
Peanuzanusi KOMIETEHTHOCTHOTO IOAXOJa MPEAyCMaTpUBAET HCIOJIb30BaHUE B yueOHOM
MPOLIECCe aKTHBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATHN B COYCTAHUU C BHEAYIU-
TOPHOU PaboTO# C 1eNTbI0 (HOPMHUPOBAHMS U PA3BUTHS TPO(PECCHOHABHBIX HABBIKOB.
1. TpaguuuonHbie o0pa3oBaTe/ibHbIe TEXHOJOTHH OPUEHTUPYIOTCS HA OPTaHHU3AIMIO 00-
Pa3zoBaTENBHOIO MpOoIEcca, MPEANONaraonlyo IpsMyl0 TPAaHCIALIHUIO 3HAaHUI OT IpernoiaBa-
TEJsI K CTYJAEHTY (MPEUMYIIECTBEHHO HA OCHOBE OOBSICHUTEIHLHO-UILTIOCTPATHBHBIX METO/IOB
oOyueHus1). YueOHas AesITeIbHOCTh CTY/IEHTa HOCUT B TAKUX YCJIOBHUAX, KaK MPaBUIIO, PEIpPO-
JYKTUBHBIN XapaKTep.
®opMbI YUeOHBIX 3aHATHI C HCMOJIB30BAHNEM TPATUIMOHHBIX TEXHOJIOTHIA:
HNudopmaninonHas JEKIUS — MOCIEI0BATEIbHOE M3II0KEHHUE MaTepHalia B JUCIHILTHHAP-
HOM JIOTHKE, OCYIIECTBIIsIEMOE MTPEUMYILIECTBEHHO BepOabHBIMU CPEICTBAMH (MOHOJIOT TIpe-
ToJIaBaTes ).
JlabopaTopHasi paboTa — opraHu3aius y4eOHOW pabOThl ¢ PeaIbHBIMH MaTepUaTbHBIMUA U
UHPOPMAITMOHHBIMU 00BEKTaMHU, SKCIIEPUMEHTANIbHAST paboTa ¢ aHAJIOTOBBIMU MOJICIISIMH Pe-
aJbHBIX 0OBEKTOB.

6 YueOHO-MeTOqUYECKOe o0ecliedeHne CaMOCTOSITeIbHOM padoThl 00y4al0IIMXCH

Ilepeuens nadopamopnuix pabom

1. Omnpenenenue UHTErpaIbHON TEMIOTH PACTBOPEHHUS COJIN
2. JlaBieHue HaCBILIIEHHOTO Napa U TEIUI0Ta HCHIAPEHHs YUCTOM KUIKOCTH

AOMAHIHEE PACYETHO-I' PAOHYECKOE 34/IAHHE Nel
«Tepmoounamuueckuii aHaIU3 XUMUYECKUX PEAKU UL

Hccnenoanme 1

Jlsis peakuiuu BBIOJIHUTD CIIEYIOIIEe:
1.1.CocTaBuTh ypaBHEHHE 3aBUCHMOCTH OT TEMIIEPaTypbl BEIUYMHBI TEIioBOro 3(ddexra
AH®:= f(T) u usmenenus sutporuu AS°; = f(T).
1.2.Boruncnute BenmuuuHbl ACp, AH®: | AS°:, AG°: u InK, npu Heckonpkux TemIeparypax,
3HAUEHUS! KOTOPBIX 3a/1al0TCs TEMIIEPAaTYPHBIM HHTEPBAJIOM U IIarom Temmeparyp. [lomyuen-
HBIE 3HAYCHUS UCTIONB3YIOTCS MPH MOCTpoeHuH rpadukoB B koopauHatax ACp— T; aAH% — T;
AS°r—T; aAG% — T u InK, — UT.
1.3.Ilonw3ysce rpaduxom InK, — 1/T , BeiBecTn npubinxeHHoe ypaBHenue Buaa InK, = A/T
+ B, roe A, B — nocTosiHHbBIC.

HccaenoBanue 2

2.1. Ucnonb3ys npasmiio a3 I'mb0ca, 11 paccMaTpuBaeMoi CUCTEMBI ONPEASIUTh KOJINYe-
cTBa (a3, He3aBUCUMBIX KOMIIOHEHTOB M YHCJIO CTETIEHENH CBOOOIbI.

2.2. OnpenennuTs BO3MOKHOE HAIIpaBJIEHUE MPOTEKAHUS MCCIEAYEMON PEaKIMU U PaBHOBEC-
HBII cocTaB Ta30Boil ¢aswl npu aasieHuu (klla) u temmneparype (K). IIpu pemennn 3amayum
MCIOJIb30BaTh BBIBEJCHHOE B HccienoBanuu | smmnupuueckoe ypaBHenue InKpy=A/T+B u
JlaHHBIE 00 MCXOJTHOM COCTaBe Ta30BOM (pa3bl

2.3. YCTaHOBUTH HAIPaBJICHHE CMEIIEHUsSI COCTOSHHS pPaBHOBECHS pacCMAaTPHUBAEMOM CHCTe-
MBI [IPH:

a) YBEJIMYEHUU AaBJeHUs (IOCTOSIHHAS TEMIIEPaTypa);

0) yBeTUYCHUH TeMIIepaTyphl (TOCTOSTHHOE JIaBJICHUE).



Ilpumepnulii cnucok 6onpocoé 01a ycmuoz2o onpoca no oucuyuniune «@uzuyeckas xu-
Musan

OcHOBHbIE IOHATUS TEPMOAUHAMUKHU.

[Tepserit 3akoH TepMoauHaMuku. [loHaTHE O TeIOBOM 3(deKTe, TEMI0ThH 00pa3oBaHus, TO-
penus, pacTBopeHus, $pa3zoBbIX mpeBpaieHuii. 3akoH ['ecca. Pacuersl no 3akony I'ecca.
Bnusaue temneparypsl Ha TEII0BOU A QeKT.

3akon Kupxroda. Pacuers! TemnoBbix 3¢ dexron no 3akony Kupxroda.

BTopoii 3aKk0H TepMOJMHAMUKH.

TepmonuHamuyeckue (yHKIUN, XUMUYECKHI MOTEHIMAN, OOIIME YCIOBUS PAaBHOBECHS CH-
cteMm. DHeprus ['n60ca u sueprus ['enbMrosbia Kak KpUTEpUH, ONPEAEISIONINe HalpaBieHHe
U TIpeJieN MPOTEKaHMs IPOLIECCOB B HEM30JIMPOBAHHBIX CHCTEMAX.

[Tonsitue o ¢a30BOM paBHOBECHH, OCHOBHBIE omnpenerneHus (azooro paBHoBecus. [IpaBuio
¢a3 ['nb0ca, ero npuMeHEHUeE.

®da3oBoe paBHOBECHE B OJTHOKOMIIOHEHTHBIX cucTeMax. ¥YpaBHeHue Knaysuyca-Knaneipona,
pacdeTbl OCHOBAHHbBIE HA 3TOM YpaBHEHHUE.

VYcnoBus XMMHUYECKOTO paBHOBECHs. 3aKOH JEWCTBYIOIIMX Macc (TepMOJIMHAMUYECKHIN).
KoHncTaHTa XUMUYECKOTO paBHOBECHSI.

Bunbl koHCTaHT paBHOBeCHs. PaBHOBECHS B T€TEPOr€HHBIX CUCTEMAX.

Bnusiaue temnepaTypbl Ha KOHCTaHTY PaBHOBECHSL.

HampaBnenue peakuuii B 3aKphITBIX CUCTEMAaX. Y paBHEHHE M30TEPMbl XUMUUECKON pPeakluu
Bant-T'odda, ee mpaktuuecknue mpuiaokKeHUs. YpaBHEHHE M300apbI-U30XOpHI peakiuu. Me-
TO/Ibl PacyeTa KOHCTAHTBI PABHOBECHS.

[IpaBuno Jle-Illarenbe, ero mpakTHUYeCKOe NMPUMEHEHHE. BiusgHue naBieHus Ha MOJOKEHUE
paBHOBECHS.

Onpenenenuie noHsTus “pactBop”’. CrocoObl BRIpaXEHUs COCTaBa pacTBOPOB.

Brnusinue pa3nuyHbix pakTOpoB Ha PACTBOPUMOCTb.

Monenu pacTBOpOB: UealbHbIE (COBEPIIECHHbIE) 1 OECKOHEUHO pa30aBI€HHbIE PACTBOPBI, X
OTJINYUE OT PEAJIbHBIX pacTBOpOB. 3akoHbl Payns u ['enpu. [lapiumansHbeie MOsIpHBIE BEIU-
YuHBI, UX ompenencHue. CBolicTBa pa30aBIICHHBIX PACTBOPOB HE JJIEKTPOIHTOB. [laBlneHue
napa HaJl pacTBOpOM, TeMIlepaTypa KUIEHUs U 3aMmep3aHuss. OCHOBHbBIE MOHATHS XUMUYE-
ckoil kuHeTuku. CrocoObl orpeneneHus: ckopoctu peakuuu. dopmManabHasi KUHETHKA FOMO-
TEHHBIX peakuuii. 3aKOH AeUCTBYIOIUX Macc. [lopsiiku peakunii ¥ X MOJIEKYJIIPHOCTb.
Peakuuu nepBoro, BToporo u n-ro nopsakoB. KuHernueckue ypaBHEHUs ISl pEaKUUd pas-
JAU4YHBIX nopanakos. [lepuon nomynpespamnieHus. KoHcTaHTa CKOPOCTH peakluy, €€ CBOUCTBA,
pa3MepHOCTH U ompejaenaeHus. Meronpl ompeneneHust mnopsjaka peakuuu. [loBepxHocTHOE
HaTSDKEHUE, METO/bI €ro M3MepeHus. AncopOuusi, OCHOBHBIC IMOJIOKEHHUSI U YpaBHEHUS af-
copouuu. YpapHenue ['m66ca. YpaBuenune @Dpelinnnuxa. YpaBHeHue JIeHrmmopa. 3aBucH-
MOCTb a/ICOPOIIMU OT TEMIIEPATYPHI.

7 OneHo4YHbIe CPEACTBA IJIsl POBEACHHS MPOMEKYTOUYHOM aTTeCTAluH

a) Ilnannpyembie pe3yabTaThl 00y4eHHUsI H OLCHOYHBIE CPEACTBA J1JIsl IPOBEICHUS NPO-
MEKYTOYHOU ATTeCTALMM:

C TYpPHBIA
TPYKTYP [Inanupyemsle pe-
AJIEMEHT OneHouHble CpesicTBa
3y/lbTaThl 00yYEHUS
KOMIIETEHIIUH

OIIK-4 roToBHOCTBIO COYETATH TEOPHIO U NPAKTHKY IS PelICHUS] HHKEHEPHbIX 32124




CrpykTypHBII
AJIEMEHT

KOMIICTCHIINU

[Inanupyembie pe-
3y/lbTaThl 00yUEHUS

OneHouHble CpesicTBa

3HaTh

OCHOBHBIE TOHSITHUS
U 3aKOHBI (u3Hye-
CKOU XMMHU

Cnucok eonpocoe 014 3IK3amena no Oucyuniune
«@u3suyeckas Xumus

OcHOBHbIE OHATHUS TEPMOINHAMUKH.

IlepBblit 3ak0H TepMoAuHAaMUKU. [IoHATHE O TEIIOBOM
s dekre, TErmIOTH 00pa30BaHUs, TOPEHUS, PaCTBOPE-
HUs, (Ga30BbIX npeBpamieHuil. 3akoH ['ecca. PacueTsr
1o 3akony ['ecca.

Bnustnue Temnepartypsl Ha TEIUIOBOU AP QEKT.

3akon Kwupxroda. Pacuetsr TemioBbix 3¢dexToB 1Mo
3akony Kupxroga.

BTtopoii 3aKk0H TepMOJIMHAMUKH.

TepmonuHamuyeckre (GyHKIMHA, XMMUYECKHHA IMOTEH-
uai, oOIIHMe YCIOBUS PAaBHOBECHUS CHCTEM. DHEprus
I'u606ca u sueprus ['enbMromnbiia Kak KpUTEPHUH, OTIpE-
JEJSIIONINE HalpaBiIeHHe W Mpeaen MpOTeKaHHs Mpo-
LIECCOB B HEU30JIMPOBAHHBIX CUCTEMAX.

[Tonatue o (pa3zoBoM paBHOBECHH, OCHOBHBIE OMpe/e-
nenusi ¢azoBoro paBHoBecus. IlpaBuno ¢a3 ['mb6ca,
€ro NpUMeHEeHHe.

®a30B0€ paBHOBECHE B OJJHOKOMIIOHEHTHBIX CHUCTEMAX.
VYpaBuenue Knaysuyca-Knanelipona, pacuersl OCHO-
BaHHBIE HAa ’TOM ypaBHEHHUE.

VYcnoBUs XMMHUYECKOTO PaBHOBECHs. 3aKOH JEHCTBY-
IOIIKUX Macc (TepMoanHamudeckuii). Koncranta xumu-
YECKOT0 PaBHOBECHSI.

Buael xoHcTaHT paBHOBecus. PaBHOBecus B rerepo-
TEeHHBIX CHCTEMax.

BnusiHue temnepaTypsl Ha KOHCTaHTY PaBHOBECHS.
Hampasnenue peakiuii B 3aKpbITBIX CHCTEMax. YpaB-
HEHUE MU30TepMbl XUMHUYecKoi peakuuu Bant-I'odda,
ee MpaKTUYECKHe MPUIOKEHHUs. YpaBHEHUE H300aphl-
U30XOpbl peakiuu. MeToapl pacuera KOHCTAaHThI PaB-
HOBECHSI.

[IpaBmiio Jle-lllaTtenbe, ero mpakTHueckoe MpPUMEHE-
Hue. BinsiHue naBieHus Ha NOJI0KEHNUE PABHOBECHSL.
Onpenenenue nousaTus “pactsop”’. CrnocoObl BbIpaxe-
HUS COCTaBa PacTBOPOB.

Bnusiaue paznuusbix pakTOpoB HA PACTBOPUMOCTD.
Mopenu pacTBOpOB: uJealbHble (COBEpPILCHHBIE) U
OCCKOHEYHO pa30aBIEHHBIC PACTBOPHI, UX OTIWYUE OT
pEaJIbHBIX PACTBOPOB.

3akonbl Paynsa u I'enpu. [lapuuanbubie MOJISIpHBIE Be-
JIMYMHBI, UX ONPEIEICHUE.

CgoiicTBa pa30aBJICHHBIX PACTBOPOB HE JIEKTPOJIUTOB.
JlaBnenue napa HajJ pacTBOPOM, TeMIlepaTypa KUIEHUS
U 3aMep3aHusl.

YMmerTs:

onpeaciiTb TCPMO-
JNHaAMHUYCCKHEC Xa-
PAKTCPUCTHUKH XH-

Boinosnenue jadoparopHoii padorsl Nel Omnpene-
JIeHUE UHTErPajJbHON TETIOTH PACTBOPEHUS COIIH.




CrpykTypHBII

[Inanupyembie pe-

DJIEMEHT OueHouHble CpecTBa
3y/lbTaThl 00yUEHUS
KOMIIETEHITIH
MHYECKHUX PEAKIU
Braners: METOAaMu IIpENICKa- HAOMAIIHEE PACYETHO-'PA®OHYECKOE

3aHUS IPOTEKaHUA
BO3MO>KHBIX XUMH-
YECKHUX PEaKLUi

3AJAHHUE Nel «Tepmoounamuueckuii ananu3
XUMUYUECKUX PeaKyuil»

Hccnenoanne 1

Jl1st peakiivy BBITIOJHUTD CIIEYIOIIEe:
1.1.CocTaBUTh ypaBHEHHE 3aBHUCHUMOCTH OT TeMIIEpa-
Typhl BeanuuHbl TerioBoro dddexra aAH®: = f(T) u u3-
MeHeHus SHTporuH AS°r = f(T).
1.2.Beruuciute BenmuauHbl  ACp, aAH®: | AS°, AG°r m
InK,, mpu HeCKONMBKUX TEMIEpaTypax, 3HAUCHUS KOTO-
PBIX 33JIAIOTCS TEMIIEPATYPHBIM HHTEPBAJIOM H IIaroM
temneparyp. llonydeHHBIE 3HAYEHHUS WCIIOIB3YIOTCS
npu TocTpoeHuu rpagukoB B koopauHaTax aCp — T;
AHO = T; AS°%: = T; AG° — T u InK, — 1/T.
1.3.lonw3ysicy rpadukom InK, — 1/T , BeIBeCcTH mpH-
onmxeHHoe ypaBHeHue Buaa InK, = A/T + B, roe A, B
— TIOCTOSIHHBIE.

IIK-2 cnocodHoCTBLIO Bblﬁl/lpaTb METO/AbI HCCTICA0BAHUSA, IITTAHUPOBATL U IPOBOJAMUTH HE-
OﬁXOI{I/IMLIe IKCNIEPUMEHTDI, HHTCPNPETUPOBATH PE3YJAbTATHI U 1€J1aTh BHIBO/AbI

3HaTh OCHOBHBIE INapameT- | ChuUcoK 60npocog 0 3IK3AMEHA NO OUCHUUNTUHE
pbl IpoBeieHUuss Gu- | « Dusuueckan xumusn»
3UKO-XUMHYECKUX | OCHOBHBIE MOHITHSI XUMUYECKOW KMHETUKH.
UCCIIEI0BaHUI Crioco0b! onpesienieHust cKopocTu peakuuu. Popmais-
Hasi KMHETHKA FOMOT€HHBIX PEaKIUil. 3aKOH JEHCTBY-
romux mMace. [Topanku peakuii ¥ ©X MOJIEKYJISIPHOCTb.
Peakuun nepsBoro, BTOporo u n-ro nopsakos. Knueru-
YECKUE ypaBHEHUS I PEaKLUi Pa3IMYHBIX IOPSAIKOB.
[Tepuon nmonynpeBpamieHus.
KoHcTaHTa cKOpOCTH peakuuu, €€ CBOMICTBA, pa3Mep-
HOCTHU U OIIpE/IEIICHUs.
MeToas! onpeniesieHns NOpsAIKa PEaKIUH.
[loBepxXHOCTHOE HATSAKEHUE, METO/bI €70 U3MEPEHUS.
AncopOuysi, OCHOBHBIE IOJIOKEHHUSI M YpPaBHEHUS aj-
copOIHH.
VYpasuenue ['n60ca.
Vpasnenue Opeiinpimxa. YpaBHenue JIeHrmropa.
3aBUCHUMOCTBH aJICOPOLIMU OT TEMIEPATYPBHI.
ymete BLIOpaTh MapaMeTpLl Boinosnenue jaboparopHoii padorsl Ne 2 JlaBneHue
npoBeAcHUsT  (Hu3u- .
KO-XHMIeCKHX o~ | TACPILUCHHOTO [apa 1 TEM0Ta NCMIapeHHs YHCTOH
o KHUIKOCTU
CJIeIOBaHUI
Bunazets HaBbIKaMH IIPOBENC- AOMAHIHEE PACYETHO-I' PAOHYECKOE
HUSL ¢usnko- 34/JAHHUE Nel

XUMHUYECKUX HUCCIIE-
JTOBaHUI

HUccnenoBanue 2
2.1. Ucnone3ys npaBmio (a3 ['ub0ca, ny1st paccmarpu-




CrpykTypHBII
AJIEMEHT

KOMIICTCHIINU

[Inanupyembie pe-

OneHouHble CpesicTBa
3y/lbTaThl 00yUEHUS

BaE€MOIl cHCTEeMbI OIpeneuTh KojaudecTBa (a3, He3a-
BUCHMBIX KOMIIOHEHTOB U YHCJIO CTENEHEeH CBOOOIBI.

2.2. OnpenenuTh BO3MOXKHOE HaINpaBJIEHHE MNPOTEKa-
HUS UCCIIENYEMOM peaKlMu U PaBHOBECHBIN COCTaB Ia-
30Bo# (pa3bl ipu maBnennn (klla) m Temmeparype (K).
[Ipu pewmeHun 3anayv UCHOJIB30BaTh BHIBEACHHOE B

MCCIIEJOBAaHUH 1 IMITUPUIECKOE ypaBHEHHE
InK,=A/T+B u nannHbie 00 UCXOIHOM COCTaBE ra30BOU
dazs

2.3. YCcTaHOBUTH HAIpaBJICHUE CMEIICHUS] COCTOSHUS
paBHOBECHSI pacCMaTPUBAEMOM CHUCTEMBI ITPH:
a) yBEJIMYEHUU JaBJeHus (IOCTOSHHAS TEMIIEpaTypa);

0) yBeJIMYEHUHU TeMIepaTypbl (IIOCTOSHHOE JaB-
JIeHUuE).

6) HOpﬂ)IOK NMpOBEACHUSA l'[pOME)KyTO‘lHOﬁ aTTeCTallui, MMOKa3aTe/JIu U KPUTEPUHU OlLle-
HUBaHUA:

[IpomesxyTouHas aTTecTanys Mo AUCHUIUIMHE BKIIIOYAET TEOPETUUECKHE BOIPOCHI, 103~
BOJIAIOIIUEC OLICHUTHh YPOBCHDb YCBOCHU A 06y‘~IaIOHlI/IMI/IC$[ 3HaHI/II\/JI, W MPAKTUYCCKHUE 3a/laHNA,
BBISIBIISIFOLIME CTENEHb C(OPMUPOBAHHOCTH YMEHUH U BIaIeHU, POBOIUTCS B (hopMe:

- BBITIOJTHEHUSI U 3aIIUTHI Ja0OPaTOPHBIX padoT;

-BBITMIOJTHEHUS M 3aIUThI JOMAlIHEeH pacyeTHO-TpadruuecKoil padoTsl;

- DK3aMeHa.

Beinonnenne 1abopaTOpHBIX pabOT MPOBOAUTCS B yUEOHBIX ayIUTOPHSX AJIS IIPOBEIe-
HUWs Ha60paTOpHBIX pa60T 10 AUCIHUIIIIMHE «Pu3nyeckas XUMHUS moa pyKOBOACTBOM ITPEIIO-
JaBaTessi, pacyeT U MOATOTOBKA K cJlaue JJabopaToOpHOM paboThl OCYIIECTBIIAETCS 00ydaro-
HIMMCSI CAMOCTOSITEITBHO.

Kpurepun onieHnBanus 1a60paTOpHBIX pabOT: «3aUYTEHO», «HE 32aYTEHON.

JlomannHss pacueTHO-Tpadudeckas paboTa BHIMOIHIETCS CaMOCTOATEIBHO, B IpoIiecce
€e HalMCaHusl 00yJaroIuiics pa3BUBAET HABBIKKM K HAYYHOU paboTe, 3aKperuiss U OJHOBpe-
MEHHO pacIIUpsisi 3HaHUs, TIOJyYeHHbIE MPU U3ydyeHuu Kypca «Dusznueckas xumusi». [lpu
BBITTOJIHEHUH KYPCOBOH pabOThI 00 yJaromMNCs TOJDKEH MToKa3aTh CBOE YMEHUE paboTaTh CO
CIIPaBOYHOM JIUTEPATYPOH U IPYTUMH JTUTEPATYPHBIMH UCTOUHUKAMHU, a TAKKE BO3MOKHOCTh
aHAJIN3UPOBATH IIOTYYEHHBIE PE3YIbTATEI.

Kpurepuu onieHMBaHUs JOMAITHEN pacueTHO-TpaduIeCKOr pabOThI: «3a4TEHO», «He 3a-
YTEHO».

DK3aMeH N0 JaHHOW AMCUMILINHE MPOBOJUTCS B YCTHON hopMe MO SIK3aMEHAIIHOHHBIM
OueTaM, KaXIbIid U3 KOTOPBIX BKJIIOYAET 2 TEOPETHUYECKUX BOIIPOCa.

IToka3aTeiu U KPUTEPHHU OLlEHMBAHUS IK3aMeHA:

— Ha OLICHKY «OTJIUYHO» (5 6ayI0B) — 00yJaIOLIHiiCs JeMOHCTPUPYET BBICOKHI YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIMH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKOe 3HAaHUE
y4eOHOro MaTepuaa, CBOOOIHO BBIMOIHICT MPAKTUYECKHUE 33JaHUs, CBOOOIHO ONEpUPYET
3HAHUSMH, YMEHUSIMHU, IPUMEHSET UX B CUTYallUSAX MOBBIIICHHOMN CIIOKHOCTH.

— Ha OIEHKY «Xopo1uoy» (4 6aa) — o0y4Jarouuiicss IEMOHCTPUPYET CPEIHUN YPOBEHB
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUI: OCHOBHBIC 3HAHUS, YMEHHUSI OCBOCHBI, HO IOMYCKAIOTCS
HE3HAYUTCJIbHBIC OI_HI/I6KI/I, HCETOYHOCTH, 3aTPYAHCHHUSA IIPU AaHAJTIUTUYCCKUX OIICpaluidx, mepe-
HOCE 3HAHMI U YMEHUI Ha HOBbIEC, HECTAHAAPTHBIC CUTYAI[HH.

— Ha OIEHKY «y/I0BJIETBOPUTEILHO» (3 Oaia) — 00ydaromuiics JeMOHCTPHUPYET ITOPOTO-




BbIi YpPOBEHb C(HOPMHUPOBAHHOCTH KOMITETEHIIMN: B X0J1€ KOHTPOJIbHBIX MEPOIIPUATUI T0MYC-
KalOTCsl OMIMOKH, TIPOSIBIISICTCSI OTCYTCTBUE OTACIHHBIX 3HAHUH, YMEHUH, HABBIKOB, 00y4Jaro-
LIMHACS UCTIBITHIBACT 3HAYUTEIIbHBIEC 3aTPYAHECHUS IIPU ONEPUPOBAHUH 3HAHUSAMHU U YMEHUSMH
MIPH UX TIEPEHOCE HA HOBBIE CUTYAITUH.

— Ha OLICHKY «HeYy0BJIeTBOPUTEJIbHO» (2 6aia) — 00yJaromuiicss IeMOHCTPUPYET 3Ha-
Hus He 6osiee 20% TeopeTUYECKOro Marepuala, I0MyCcKaeT CyIeCTBEeHHbIE OIMMOKH, HE MO-
KET MOKa3aTh UHTEJUIEKTyaJIbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeY10BJIeTBOPUTEILHO» (1 0amn) — oOydarommiicss He MOKET MTOKa3aTh
3HaHUS Ha YPOBHE BOCIPOU3BEACHUS U 00bACHEHHS HH(POPMAIIMH, HE MOKET ITOKa3aTh WH-
TEJJICKTYaJIbHBIC HABBIKU PEIICHHUS TPOCTHIX 3a71a4.

8. YueOHo-MeTOAMYeCKOE U HH(POPMAINIMOHHOE 00ecTieyeHre TUCHHILTHHBI

a) OcHoBHAasA JuUTEpaTypa:

1.bokmrreiin b. C. ®usnyeckast Xumusi: TEpMOJUHAMUKA U KHHETUKA [ DJIIEKTPOHHBIN pecypc]

: yaeOHnoe nocodue / b. C. boxmreitn, M. . Mennenes, FO. B. [ToxBucHeB. — DJIEKTPOH.
naH. — Mocksa : MUCHUC, 2012. — 258 c. — Pexum gocryna:
https://e.lanbook.com/book/47443 (nata obpamenus: 25.09.2020)

2. ®usndeckas xumus : yaeOHoe mocobue / D. B. Trompauna, C. I1. Kmoukosckwuii, H. 1O.
CeeunnkoBa u np. ; MI'TVY. - 2-e u3n. - Marautoropck : MI'TVY, 2017. - 127 c. : ni., auarp.,
rpad., TalII. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name= 3506 pdf&show=dcatalogues/1/1
514311/3506.pdf&view=true (mara oOpamenus: 25.09.2020). - MakpooOwekT. - Tekcr:
3JIEKTPOHHBIN. - IMeeTCs nmevyaTHbIi aHajor.

0) Jlono/iHUTeIbHAS JINTEpPATYypa:

1. Xumudeckass KHHETHKA M aJCOpOLUS: METOA. YKa3aHMs JUIS CTYIEHTOB MO IUCIHMIUINHE
"®Ouznueckas xumusa" / [D. B. ronmpauna, C. I1. Knoukosckuii, H. FO. CBeunukosa u jp.] ;
MI'TY. - Marauroropck : MI'TY, 2013. - 1 anektpon. ont. auck (CD-ROM). - 3arn. ¢ ti-
TYIL JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name= 1258 pdf&show=dcatalogues/1/1

123436/1258.pdf&view=true (mara oOpamenus: 25.09.2020). - Makpooobekr. - Tekcr :
3JIEKTPOHHBIN. - CBefieHus: AoCTynHbI Takke Ha CD-ROM.

B) MeToauyecKkue yKazaHus:

1. JIaGopaTopHbIi MPAKTUKYyM MO (PU3HUECKONH XUMUU : yueOHO-MeToAnuYecKoe nocodue / A.
H. Cmupnos, H. FO. Ceeunukosa, C. B. Oauna, O. B. {ronpauna ; MI'TY. - Marautoropcex :
MI'TVY, 2017. - 1 smextpon. onrt. auck (CD-ROM). - 3ara. ¢ tutyr skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1
136592/3177.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooObekt. - Tekcr :
AJIEKTPOHHBIN. - CBefieHus1 AOCTyNHbI Takke Ha CD-ROM.

r) IIporpammuoe obecrieyenue:

Haumenosanue [10 Ne moroBopa CpoK neicTBHS JTULEH3UU
MS Windows 7 1-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 OeccpovyHO
FAR Manager CHBSGOI[HO pacrpocTpaHsieMoe BeccpouHo
7Zip CBOOOJIHO pacmpocTpaHsieMoe | 6eccpouHOo



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=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

HNHuTepHeT-pecypcesl

— HanmonansHast nHQOpMaMmOHHO-aHAIMTHYECKAs cucTeMa — Poccuiickuii MHIEKC HAy9HOTO
mutupoBanus (PMHLY). — URL: https://elibrary.ru/project_risc.asp.

— ITouckoBas cucrema Akanemusi Google (Google Scholar) — URL: https://scholar.google.ru/.
— Nudopmarnmonnas cuctema — EnuHOE OKHO JTOCTyMMa K HHGOPMAITMOHHBIM CHCTEMaM —
URL: http:window.edu.ru/.

— @denepalibHOE TOCYIAPCTBEHHOE 010 KETHOE YupexkaeHue «DenepanbHblii HHCTUTYT MPO-
MBIIIUIEHHON COOCTBEHHOCTHY. — Peskum noctyma: https://wwwl.fips.ru/

9. MaTtepuaibHO-TeXHHYECKOe o0ecnedeHne T CUUIIHHBI (MOTYJIfA)
MartepuanbHO-TEXHUYECKOE 0OecTieueHIe TUCIIUTUINHBI BKITIOYAET:

Tun u Ha3BaHHE AyAUTOPUHU OcHaleHue ayiuTOpuu

Y4ueOHast aymuTopus 1Jist TexHauueckue cpencTBa 0OydeHUsI, CITyKalue A1 IPeaCcTaB-

MIPOBEJICHUS 3aHATUH JIeK- | JIeHusl yueOHON nHpopMaIuu OONBIION ayTUTOPUHN: MYITbTH-

IIUOHHOTO THIIA MeIHMIHBIC CPEACTBA XPAaHEHUS, IEPEaYH 1 MPEICTABICHUS
yueOHol nHbopManuu. Crenuann3nupoBaHHas Mebeb

YuebHas ayquTopus s JlabopaTopHble YCTAaHOBKH MJIs MPOBEACHUS JaOOPaTOPHBIX

IIPOBEJICHUS J1aDOpaTOPHBIX | paboT:

pabot - YCTaHOBKa JUIsl ONpejesieHHe MHTErpajbHOM TEIIOTHI pac-

TBOPEHHUS COJIH;

-YCTaHOBKa UL OMIPECACIICHUSA JaBJICHUC HACBIIIICHHOTI'O ITapa

VYueOHast ayTuTOpus 1Jis KommnbrotepHas Texuuka ¢ makerom MS Office, ¢ moakioue-
IPYIITOBBIX U HHAUBHIY- HHEM K ceTh «IHTEepHET» U C IOCTYIIOM B 9JIEKTPOHHYIO HH-
aIIbHBIX KOHCYJIBTAIHM, Te- | (hOPMAIIMOHHO-00Pa30BaTEIbHYIO CPEY YHUBCPCHUTETA.
KYIIIEro KOHTPOJISL U MPO- Crernpann3upoBaHHas Mebeb

MEKYTOYHOM aTTECTALIU

[Momemenue s camocto- | KomnbrorepHas Texnuka ¢ makerom MS Office, ¢ moaxiode-
ATENBHOM paboThI HHEeM K ceTd «IHTepHET» U C JOCTYIOM B JIEKTPOHHYIO HH-
(hopMaOHHO-00pa30BaTENbHYIO CPEAY YHHUBEPCHTETA.
Crerpanu3upoBaHHas MeOenb

[Tomemenue it xpanenust | Crienanu3upoBaHHas MeOeIIb.

U poduinakTuueckoro o0- | MHCTpyMeHT 1715 IpoUIakTHKY JIabOpaTOPHBIX YCTaHOBOK
CILY’)KUBaHHsI y4eOHOTO
000pyI0oBaHUs



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://education.polpred.com/
https://www1.fips.ru/

