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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3acenaHud kapeapbl MeTauTypruu ¥ XUMHUYECKHX TEXHOJIOT Ui

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. XapueHko

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM rofy Ha 3acejanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nporpamma nepecmMotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2023 - 2024
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTUI

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTamyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor _ 20 . Ne
3aB. kadenpoit A.C. XapueHnko

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peayimszanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl MeTaryprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadenpoit A.C. YapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

JOCTUKECHHE BO3MOXKHOCTH OIHCHIBATh BPEMEHHOMU X0JT XUMHYECKUX
(U3UKO-XMMHYECKUX TIPOIIECCOB HAa OCHOBE WCXOJHBIX CBOWCTB CHUCTEM M BEIIECTB HX
COCTaBJISIFOLIUX, & TAKKE KOHEUHBIN Pe3yabTaT COOTBETCTBYIOIIUX MIPOLIECCOB.

2 MecTo THCHHUIIMHBI (MOYJIfAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Hucnummuaa @usuveckass XUMHUS BXOJUT B BAapUATHUBHYIO YacTh Y4YeOHOro IUIaHa
00pa3zoBaTebHON MPOTPAMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hopMUPOBaHHBIC B pE3YJIbTATE U3yUCHUS AUCITUTUIHH/ TPAKTHK:

MaremaTuka

dusuka

Xumus

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AUCLHUILIIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

DU3NKO-XUMUUYECKHE MTPOLIECCHI B TEXHOCPEpPE

MarepuaiioBeieHUE M TEXHOJIOTHUS MaTEpPUaAIOB

3 Komnerenunu ody4arouierocsi, popMupyemMbie B pe3yaibTaTe 0CBOEHUsI

AUCHMILIMHBI (MOAYJISA) U IVIAHUPYEMbIe pPe3yJibTaThbl 00y4eHUs

B pesynprate ocBOeHUSA AMCHUILIMHBI (MOAyns) «Dusznueckas XUMHUSD» 00yJaromIHics
JIOJKSH 00J1a/1aTh CIISAYIONTUMU KOMITCTCHITHSMHU:

CtpyKTypHBIT [Tnanupyemble pe3yabTaThl 00yUEHHS
JJIEMEHT
KOMIIETCHIIMHU

ITK-22 crocoOHOCTBIO NCIOIB30BATh 3aKOHBI M METOIbl MATEMAaTHKH, €CTECTBEHHBIX,
TYMaHUTapHBIX U SKOHOMUYECKUX HayK IPU pelIeHnU NpodecCHOHAIbHBIX 3a1a4

3HaThb OCHOBHBIC ITOHATHA U 3aKOHBI (bH3H‘ICCKOI>i XUMHNH
YMeTh ONpeaAcCIATbL TCPMOJUHAMUYCCKUE XaAPAKTCPUCTUKU XUMHUYCCKUX peaKIII/Iﬁ
BJ'IaI[eTB METOAaMU MpPEACKa3aHWs IMPOTCKAHUSA BO3MOKHBIX XUMUYCCKHUX peaKum?I

[1K-23 crnocoOHOCTHIO TPUMEHSTh Ha MPAKTUKE HABBIKM IIPOBEJCHUS U ONTUCAHUSI UCCIIEIOBaHUM,
B TOM YHCJIE€ DKCIIEPUMEHTAIIBHBIX

3HaTh OCHOBHBI€ MTapaMeTphl MPOBeIeHUS GUBNKO-XUMHUECKUX HCCIIET0BaHUN

YMeTh BBI6paTB napaMeTpbl IPOBCACHUA (I)I/I3I/II(O-XI/IMI/I‘-ICCKI/IX HCCIIeOBaHUMI

BJ'Ia}IeTB HaBbIKaMU ITPOBEACHU A (1)I/I3I/IKO-XI/IMI/I'-ICCKI/IX I/ICCJ'IG)]OBaHI/II\/'I




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. yacos, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 13 akaJ. yacos:
— aynutopHas — 12 akaj. 4acos;

— BHEAyIUTOpHas — 1 aKaJI. 4acoB

— caMocTosTenbHas padora — 91,1 akan. yacos;

— MOJTOTOBKA K 3auéTry — 3,9 akaj. yaca
®dopma aTTecTalMy - 324ET

AynuropHas = s
KOHTaKTHas pabora E = ®dopma TeKyIero
s X By, KOHTPOJISI
Pazzen/ Tema g | (&axan wacax) E B I . p Kon
> & © | caMOCTOSTENbHO yCIIeBaeMOCTH H
JACIATUTAHBL N [ . KOMITETEHIIUH
Q & paboTsl MPOMEXYTOYHOH
1a6. | mpakr. | € 8
Tex. : 128 aTTecTaluu
3aH. | 3aH. [Q =
1.
IloaroroBka k
nabopatopHo-
MPAKTHIECKOMY
3aHaTHIO Nel,
abora ¢
P JlaGoparophas pabota
1.1 TIpenmer m METOMHI, oubnmmorpadyec o
Nel, ycrHsIi ompoc,
TOHSITHS u 3a7a4u KAM MaTepHaiaMH,
(dhusndeckoit XUMHHA BbinosiHeHue PI'P cnaua PTP Nel
2 321 20 «Tepmo-aunamuueckwii | [TK-22, TTK-23
Xumnyeckas Nel
aHaJIN3 XUMHYECKHX
TEpPMOAMHAMUKA. 3aKOHBI «TepmomHamMuye JU——
TEPMOJUHAMUKHU. CKUi1 aHaIU3 p ’
KOHTpOJIbHAs paboTa
XUMHYECKUX
peakuuii»,
MOJITOTOBKA K
KOHTPOJIBHOM
pabote
1.2 Xumuueckoe u Pabora ¢
' 2 1 20 | oubnuorpaduuec YcrtHbli onpoc [K-22, TIK-23
(hazoBoe paBHOBecHE
KUM MaTepuaiaMu
IToaroroBka k
nabopaTopHo-
MPAKTHIECKOMY
1.3 TepmoauHamu4eckas JlaGoparophas pabota
PMOZL 1 321 20 3aHATHIO No2, patop N p TIK-22, TIK-23
TEOpHUs pacTBOPOB Ne2, yerHblit onpoc
pabota c
6ubnuorpaguaec
KUM MaTepuaiaMu
14 Xumugeckast PaGora c
' 1 20 | oubmumorpaduyec YcrHBIi onpoc MK-22, TIK-23
KHHETHKA
KUM MaTepuagaMu
Pabora ¢
15 IToBepxHOCTHEBIE 6ubnuorpagpuuec N
P 1 11,1 pad YcrHbI onpoc TIK-22, TIK-23
SIBJICHUS. KHMH
MaTepuanaMu
Wroro no pazneny 6 6/41 91,1
Hrtoro 3a cemectp 6 | 6/41 91,1 3a4éT
Hroro no aucumruinie 6 6/41 91,1 3a4er I1K-22,I1K-23




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OO6pazoBaTenbHble TEXHOJIOTHH — 3TO IIEJIOCTHAsE MOJIENb 00pa30BaTeILHOro Mpoliecca,
CHCTEMHO OIpeaeIstonmas CTPYKTYpY M COAEp)KaHUE JEsTeIbHOCTH OOEHX CTOPOH 3TOTO
npo-miecca (mpemojaBaTesis M CTYIAEHTa), HMEIoIas LEeibl0 JOCTIKEHHE IUIAHUPYEMBIX
pe3yibTaTOB C TMOMPAaBKOM HAa  WHAMBHUAYyalIbHbIE OCOOCHHOCTH €ro  y4YacTHUKOB.
TexHONMOrMYHOCTh y4eOHOro Mpollecca COCTOMT B TOM, 4YTOOBI chenarh y4eOHBIN mpoiiecc
[IOJIHOCTBIO YIIPABIISIEMBIM.

OcHOBHBIMU IIpU3HAKaMU 00pa30BaTEIbHON TEXHOJIOTUU B €€ COBPEMEHHOM NMOHUMAaHUU
ABJISIOTCA:

— JIeTaJIbHOE OMKCaHNe 00pa30BaTENIbHbIX 1IEJIEH;

— TMO3TamHOe omnucaHue (MPOEKTUPOBAHME) CIOCOOOB  JOCTMXKEHHUS — 3a/aHHBIX
pe3ynbTaTOB-1IEIIEH;

— HCIOJb30BaHUME OOpaTHOM CBA3UM C ILEJIbI0 KOPPEKTUPOBKH 0OPa30BATEIBLHOTO
npoiecca;

— rapaHTUPOBAHHOCTb JOCTUTAEMBIX PE3YJIbTaTOB;

— BOCIPOHU3BOAUMOCTH 00Pa30BATEIBHOrO MpOIlecca BHE 3aBUCMMOCTH OT MacTepCcTBa
IpenojaBaTes;

— ONITUMAJILHOCTh 3aTPAYMBAEMBIX PECYPCOB U YCUIIHIA.

Peanu3zanus KOMIETEHTHOCTHOIO [TO/IX0/1a IPEyCMaTPUBAET UCIIOJIb30BAHUE B yUEOHOM
MpOLECCe AaKTUBHBIX W HWHTEPAKTHBHBIX (OPM TMPOBENEHUS 3aHITUA B COYETAHUU C
BHEAYH-TOPHOH paboTOii ¢ 11esbi0 GOPMHUPOBAHUS U Pa3BUTHI TPOPECCHOHATHHBIX HABBIKOB.

1. TpapuuuoHHble 00pa3oBaTeNbHBIE TEXHOJIOTUH OPHUEHTUPYIOTCS Ha OpPraHHU3aINI0
00pa30BaTeNbHOTO  Ipoliecca, MPEANONaralollyl0 HOpsAMYI0  TPaHCIALMIO 3HAaHUW  OT
npenoaaBa-Teis K CTYACHTY (MPEeUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-HILTIOCTPATUBHBIX
METO/I0B 00yueHus). YueOHas eATeTbHOCTh CTY/IEHTa HOCUT B TaKUX YCJIOBUSX, KaK MPaBUIIO,
penpo-ayKTUBHBIN XapakTep.

@®opMbl y4eOHBIX 3aHATHIH € UCIIOJIb30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHA:

NudopmanvonHass  Jekuuss —  IOCJIENOBATEIbHOE  U3JIOKEHUWE  MaTepuaiga B
TUCITUTIIMHAPHON JIOTUKE, OCYILIECTBISEMOE MPEUMYIIECTBEHHO BEepOAIbHBIMU CPEICTBAMU
(MOHOJIOT MpernoaaBaTes).

JlaboparopHasi paboTa — opranuzanus yueOHou paboThl C pealbHBIMU MaTePUAIbHBIMU U
MH(OPMALIMOHHBIMU O0OBEKTaMM, SKCIEpUMEHTalIbHasg paboTa C aHAJIOrOBBIMH MOJAEISMU
peabHBIX 00BEKTOB.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXCcst
[Ipencrasneno B mpuioxxkeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecTALMI
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

l.bokmreiin b. C. ®dusnueckas XuMus: TEPMOJAMHAMUKA U KUHETHKa [DJIEKTPOHHBIN
pecypc] : yuebnoe nocobue / b. C. bokmreiin, M. . Mennenes, 0. B. [ToxBucHeB. — DJIEKTPOH.
maH. — MockBa .  MHUCHUC, 2012. — 258 ¢ — Pexum gocryma:
https://e.lanbook.com/book/47443

2. dusnueckast xumus . yueonoe mocobdue / D. B. Tonpauna, C. I1. Knoukosckwii, H. O.
CeunukoBa u ap. ; MI'TY. - 2-e uzn. - Marautoropck : MI'TY, 2017. - 127 c. : un., quarp.,
rpad., TaomI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogues/1/1514
311/3506.pdf&view=true



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

(mata obpamienus: 27.03.2020). - MakpooObekT. - TekcT : 3JeKTPOHHBIN. - FIMeeTcs meyaTHbIi
aHaJIoT.

0) lonotHuTe/ILHASI TUTEPaTypa:

1. ®usnueckas xumus. Paszgen: XuMudeckas KUHETHKA . ydeOHOoe mocobme / A. H.
Cwmupnos, H. FO. CeeunukoBa, C. B. Onuna, 3. B. Hionpauna ; MI'TY. - Marauroropcek :
MI'TY, 2016. - 1 saekrpon. ont. auck (CD-ROM). - 3ara. ¢ turyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2648.pdf&show=dcatalogues/1/1131
137/2648.pdf&view=true  (mara oo6pamenus: 27.03.2020). - Makpooobekr. - Tekcr
ANIEKTPOHHBIN. - CBeneHus noctynusl Takke Ha CD-ROM.

2.XumMu4eckass KHUHETHKAa W aiCOpOIMs . METOJ. YyKa3aHWs Il CTYJIEHTOB IIO
muciuminie "dusudeckas xumus" / [D. B. Jronsauna, C. I1. Kioukosckuii, H. 0. CeunukoBa
u ap.] ; MI'TVY. - Maraurtoropck : MI'TY, 2013. - 1 snekrpon. onr. auck (CD-ROM). - 3arm. ¢
TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123
436/1258.pdf&view=true  (mara oOpamenus: 27.03.2020). - MakpoooObekr. - Tekcr
ANEKTPOHHBIN. - CBefienus AocTymnHbI Takxke Ha CD-ROM.

3. TopuikoB, B.M. OcHoBbl ¢usuueckort xumuu : ydeOHuk / B.W. Topmko, N.A.
KysnenoB. — 6-¢ m3a. — Mocksa: JlaGopatopus 3nanuii, 2017. — 410 c¢. — ISBN
978-5-00101-539-0. — Tekct: anekTpoHHbIi // JIaHb : 3JIEKTPOHHO-OMONIMOTEYHAS CUCTEMa. —
URL.: https://e.lanbook.com/book/97412

B) MeToanyeckue yKazaHus:

1. JTabopaTopHbIif MPAKTUKYM 10 (PU3NUIECKON XUMHH : YIeOHO-METOIMYECcKoe ocooue /
A. H. Cvmupnos, H. 1O. Ceeunuk, C. B. FOnuna, 3. B. ronpauna ; MI'TY. - Marautoropcex :
MI'TY, 2017. - 1 smektpon. ont. auck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1136
592/3177.pdf&view=true  (mara oOpamenus: 27.03.2020). - MakpooObekr. - TekcT
ANIEKTPOHHBIN. - CBefeHus 1ocTynHbl Takke Ha CD-ROM.

r) IIlporpammHuoe ob6ecnieuenune u MHTEpHET-pecypenl:

IIporpammuoe o0ecneuenne

Haumenosanue [10 Ne norosopa Cpox neficTarA
JIMIICH3UU
MS Windows 7 J1-1227-18 o1 08.10.2018 11.10.2021
Professional(s1st kimaccoB)
MS Office 2007 Professional |Ne 135 ot 17.09.2007 OeccpouHo
7Zip cB0OOIHO pacrpocTpansemoe [10 OECCPOYHO



https://magtu.informsystema.ru/uploader/fileUpload?name=2648.pdf&show=dcatalogues/1/1131137/2648.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2648.pdf&show=dcatalogues/1/1131137/2648.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://e.lanbook.com/book/97412
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

[FAR Manager |cBOGOIHO pacpocTpansiemoe [0 | OCCCPOUHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHGPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca Cchuika

DnekTpoHHas 0a3za mepuoauueckux u3ganuii East View

Information Services, OO0 «MIBUC» hitps://dlib.eastview.com/

Hanmonansnas uHbopManmoHHo-aHanuTH4ecKass cuctemalURL:
— Poccuiickuit uniekc nayunoro nutupoBanust (PUHL])  [https://elibrary.ru/project_risc.asp

ITouckosas cucrema Akanemust Google (Google Scholar) |URL: https://scholar.google.ru/

Nudopmanmonnas cucrema - EamHOEe OKHO mocTyma K

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

dezepanabHOE TOCYIAPCTBEHHOE OIOKETHOE YUPEXKICHHE
«DenepanbHbIi HHCTUTYT npomsitennoi|URL: http://www1.fips.ru/
COOCTBEHHOCTH

9 MaTtepHaJbHO-TEXHHYECKOE o0ecneueHne TUCIUTILIHHBI (MOLYJIs1)

MatepuraiabHO-TEXHUYECKOE 00eCrIeYeHNE IUCIUIUIMHBI BKIIIOYAET:

1. Yuebnas ayauropus Ui IPOBEICHUS 3aHATUIN JIEKIIMOHHOIO TUIIA OCHAIIIEHA!

- TEXHUYECKHUMH CpPEJCTBAMM OOY4YEHHS, CIYKallUMHU JI IPEACTaBICHUS y4eOHOMN
uHpopMauuu OOJIBIION ayAUTOPUM: MYJIbTUMEIUNHBIMH CpEJICTBA XPAaHEHMs, HepeAayd U
npeJcTaBieHus yueOHOM HHpopManuy;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

2. YuebHas ayauTopus Ui TpoBeneHHs JabopaTOpHBIX 3aHATHH «JlabopaTopus
bu3nUecKoil XMMUM» OCHAIIEHA TAOOPaTOPHBIM 000PYIOBaHUEM:

- YCTaHOBKA JIJIsl OIPE/ICIIEHNE UHTErPalbHON TEMJIOTHI PACTBOPEHHUS COJIH;

- -yCTaHOBKa JUIsl ONIPEACIICHUS IaBJICHUE HACBILICHHOIO 11apa;

-Or0peTKr W JabopaTopHas MocyAa i MPUTOTOBIIEHUSI PaCTBOPOB ISl JIAOOPAaTOPHOM
«Tperuit KOMIIOHEHT B ABYXCIIOMHOM KUJIKOCTHY;

- YCTaHOBKa JUIsl OINpeEJENeHUs BIUSHUE TEMIEPAaTypbl Ha CKOPOCTh XUMHYECKON
peaxkuuu;

3. YuebHast ayauTopus JJIsl TPYNIOBBIX U MHIMBHUIYaJIbHBIX KOHCYJIBTAIIUH, TEKYIIETO
KOHTPOJISI ¥ TPOMEKYTOUYHOM aTTECTALINU OCHAIIIECHA!

- KOMITBIOTEPHO# TexHHKO# ¢ makeTrom MS Office, ¢ moakmouenuem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAHHON MeOebIo.

4. TTomenieHue 7151 CAaMOCTOSATENIbHOM pabOThl OCHAIIEHO:

- KOMITBIOTEPHO# TexHHKO# ¢ makeTrom MS Office, ¢ moakmouenuem k cetu «MHTEpHET»
U C TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeaIM3UPOBAHHON MeOeIbIo.

6. ITlomemienne st XpaHeHHS M NPOPHIAKTHUECKOTO OOCIY>KHUBAHHUS Yy4eOHOTO
000py1I0BaHUS OCHAIIICHO:

- CTIeLMAIN3UPOBAHHON MEOEIBIO: CTeNIaKaMy U1l XpaHeHHsI y4eOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU ISl pEMOHTa y4eOHOIro 000py10BaHUSI.



Ipuioxkenne 1

6 YueOHO-MeTOqMYEeCKOE 0OOecTIeYeHHe CAMOCTOATEIBLHOM padoThl 00y4Yarommxcst

Ilepeuens nabopamopnvix pabom
1. OmnpeneneHre MHTETPATBHOM TETUIOTHI PACTBOPEHHUS COJIU
2. JlaBieHHE HACBIIEHHOTO MMapa W TEIUIOTa UCTIAPEHUS YUCTOU KUIAKOCTU

PI'P Vol «Tepmoounamuyeckuii aHaiu3 Xumu4eckKux peaxuyuii
1. ®OPMYJIUPOBKA 3AJIAHUSA PI'P 1
Hccaenoanue 1

Jnst peakiiuuy BBIOJHUTD CIICTYIOLIEE:
1.1.CocTaBuTh ypaBHEHHE 3aBHCUMOCTH OT TEMIIEpaTyphbl BEJIMYMHBI TEII0BOTO 3ddekra A\H®, =
f(T) u usmenenus surponuu ,S°; = f(T).
1.2.Boruncnauth BeauduHbl ACp, aAH®: | AS°;, AG°: u InK, mpu Heckonbkux Temmeparypax,
3HAUEHUS KOTOPBIX 33JIAIOTCSl TEMIIEPATyPHBIM HHTEPBAIOM U IIarom temreparyp. [lonydeHHbIe
3HAUEHMs UCHOJIb3YIOTCA IPU OCTpoeHUU rpadukos B koopanHatax ACp—T; AH% —T; AS°% —T;
AG°% —Tu InK, - 1/T.
1.3.ITomb3ysce rpaduxom InK, — 1/T , BeiBecTH npubimkeHHoe ypapHeHue suza InK, = A/T + B,
rae A, B — mocrosiHHBIE.

HccaenoBanue 2

2.1. Ucnonw3ys npaBuio ¢a3 ['nb6ca, s paccMaTpuBaeMoi CUCTEMBI ONPEIEIUTh KOJIMYECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB M YHCIIO CTETIEHEW CBOOOIBI.

2.2. Onpenenutbh BO3MOKHOE HAIIPABJIEHUE NTPOTEKAHNS MCCIEAYEMON PEAKIIMM U PaBHOBECHBIN
coctaB razoBoil (a3l npu pgasnenun (klla) m temmeparype (K). Ilpu pemenun 3amauu
HICIIOJIb30BaTh BBIBEJICHHOE B HccienoBaHuu 1 smnmpudeckoe ypasHenue InK,=A/T+B wu
JTaHHBIE 00 UCXOJIHOM COCTaBe ra30Boi (pa3bl

2.3. YCTaHOBUTbH HAIPaBICHHE CMEILLIEHUS COCTOSHUS PAaBHOBECHUS pPaCCMAaTPUBAEMOM CHCTEMBI
pu:

a) yBEJTMUYEHUH JIaBJIeHUs (TIOCTOSIHHAS TEMIIepaTypa);

0) yBEJIMYEHUH TEMIIEpPaTyphl (IIOCTOSIHHOE J1aBJICHUE).

Konmponvnana paboma (eapuanm 1)

1.Kakoe cyxaeHne nmpaBuiIbHO:
1a) xumMHyeckast TEpMOIMHAMMKA U3Y4aeT 3aKOHBI MPOTEKAHHsI XUMUYECKHX PeaKIuil BO

BpPEMEHU;

2a) XuMHUYeCcKasi TEPMOJMHAMUKA U3y4yaeT MpeBpaleHue XUMUYECKON SHEPTHH B JIpyTue BUIbI?
a) BepHo Tonbko cyxaenue la. 6) BepHo Tonbko cyxaeHue 2a.

B) BepHbl 00a cyxneHusl. r) O6a cyX/IeHUs HEBEPHBI.

2. IlepBblii 3aKOH TEPMOTUHAMUKHN (POPMYITHPYETCS TaK:
a) TEIJI0Ta MOJIBEIEHHAs! K CUCTEME PaBHA CyMME U3MEHEHUS! BHYTPEHHEH SHEpruu U
COBEPIIICHHON PabOTHI.
0) n300apHBII WM U30XOPHBIN TEIIIOBOH A (PEKT peakuy He 3aBUCHT OT €€ MIPOMEKYTOUHBIX
CTaJuil, a ONpeessseTcs JUIb HA4YaJIbHbIM U KOHEYHBIM COCTOSIHUEM CHCTEMBI.
B) B U30JIMPOBAHHON CHCTEME CaMOIIPOM3BOJIbHBIEC IPOIIECCH TPOTEKAIOT B CTOPOHY YBEIUYCHUS
SHTPOIHUHU.
I') CKOPOCTh PEaKLUH MPOMOPIIHOHAIbHA KOHIIEHTPALIUU PEeareHTOB.



3. CrannaptHas sHTanbnUs 00pa3zoBanus P2Os COOTBETCTBYET SHTAIBIIUU PEAKIIHH:
a) 2P +5/20,=P,0s B) P + 5/4 O,=1,2 P,05
6)4P+502:2P205 F)P205:2P+5/202
4. Haiinure AH g peakuuu H, + Cl, = 2 HCI, eciu ipu Toli sxe Temreparype AHOf’HC| =-92,3
kJI>x/MOB:
a) +92.3 xJIx; B) +184,6 x/Ixk; 0) —92,3 x/Ix; r)
-184,6 xJIx.
5.KakoBO COOTHOILLIEHUE MEXY SHTPOIMUEN OJHOrO BEIIECTBA HAXOASAUIETOCS B Pa3HOM
arperaTHoOM COCTOSIHHH:

a) StB =Sx = Sras
6) StB <Sx < Sras
B) StB >Sx > Sras
6. Ykaxute cueactue 3akona ['ecca:
a) AH=AU + PAV.
0) c TemioBbIMU 3G (HEeKTaMH peakiuil ClieyeT BHIMOIHITH T€ K€ alredpanyeckue AeuCTBUs,
YTO U C YPABHCHHSIMH 3TUX PEAKITUH.
B) TeI10BOM 3((HEKT peakiuu He 3aBUCUT OT IYTH MPoIlecca, a ONpeIesieTcsl HA4allbHbIM U
KOHEYHBIM COCTOSTHUSIMH CUCTEMBI.
l") Asmon.CMCTeMm = 0.

7. ®U3MYECKUI CMBICI BTOPOTO 3aKOHA TEPMOAMHAMUKY 3aKJII0OUAETCS B CIIEAYIOIIEM:

a) B U30JIMPOBAHHOM CHCTEME CaMOBOJILHO MTPOTEKAIOT MPOIECCHI ¢ YMEHBIICHUEM SHTPOTIHH.

0) B M30JUPOBAHHOM CUCTEME CAMOBOJILHO IPOTEKAIOT MPOLIECCH] C YBEIMUECHUEM SHTPOIUH.

B) B M30JIMPOBAHHOW CHCTEME CAMOBOJIBHO MPOTEKAIOT MPOLIECCHI C YBETUICHNUEM SHTAIBITHH.
I') B U30JUPOBAHHOI CHCTEME CaMOBOJILHO IPOTEKAIOT MPOLIECCH C YMEHbILIEHHEM OecropsiaKa.
8. YKakuTe TEpMOIMHAMHUYECKOE YCIIOBHE  COCTOSHUS PABHOBECHS PEAKIIUN  IIPH TTOCTOSTHHBIX
TEMIIepaType 1 IaBICHUU:

a) AH=0; 6) AS=0; B) AG=0; r) AU=0.

9. smenenue sueprun [ m66ca onmceiBaetcst ypaBueHnem AG = AH - TAS. Bo3moxHO i
CaMOIPOM3BOJILHOE POTEKAHUE SK30TEPMUYECKOH peakIiy, B KOTOPOI SHTPOIHUS BO3pacTaeT?
a) Peaxnus He BO3MOYXHa MpH JIIOOBIX TEMIEpaTypax.

6) Peaxknus BO3MOXKHA MPH JIIOOBIX TEMIIEpATypax.

B) Peakums BO3MOXHa TOJIBKO IPH BBEICOKUX TEMIIEPATYpPaXx.

r) Peakius He BO3MOXHA IPU HU3KUX TEMIIEpaTypax.

10. 3amaua

Onpenenure sutponuio 15r Cl, mpu Temmeparype 625°C 1 nasnennu 35,5kIla. JlanHble,
HEOOXOMUMBIC A pacyeTa (cTaHIapTHYIO JHTPOIHIO, 3aBHCHUMOCTH TEIJIOEMKOCTH OT
TEMIIepaTypbl) B3Th U3 cnipaBounuka. Cuutars Cl, umeanbHbIM ra3oMm.

. Cnucok eonpocoe 01 nposedenus 3auema no oucyuniune «Duzuueckan Xumusn)

OCHOBHBIE TOHATHS TEPMOJAMHAMUKHU. THUIbI cucTeM. ['a3bl U razoBbie cmecu. U ieanbHbie
U pealibHbIE Ta3bl, ypaBHEHUs cocTOsiHUSA. [IepBbiii 3akoH TepMoanHamMuki. [loHsaTHE 0 TemIoBOM
addekre, TEI0TH 00pa30BaHUs, TOPEHUs, PACTBOPEHUsI, (Pa30BbIX MpeBpanieHuii. 3akoH ['ecca.
Pacuersl mo 3akony I'ecca. BnusHue temnepaTypbl Ha TeruoBoi 3¢ ¢ekt. 3akoH Kupxroda.
Pacuetsr TemmoBeix addexToB 1o 3akoHy Kupxroda. Btopoit 3akoH TepMOIMHAMHKH.
TepmoauHaMudeckue pyHKINU, XUMUYECKAN MTOTEHIIMAI, OOLIHE YCIOBUS PABHOBECHS CHCTEM.
Ouneprus ['n66ca u sHeprus ['enbmMronbla Kak KpUTEpUH, ONPeesIoINe HapaBieHUe U peaes
IIPOTEKAaHUs IPOLECCOB B HEN30JIMPOBAHHBIX CUCTEMAX.

[TonsitTue o ¢dazoBOM paBHOBECHM, OCHOBHBIE OIpeneieHHs] ()a30BOro paBHOBECHS.
[TpaBuno ¢a3 ['mb6ca, ero npumenenne. GazoBoe paBHOBECHE B OJHOKOMIIOHEHTHBIX CUCTEMAaX.
Vpasuenue Knaysnyca-Knaneiipona, pacyeTsl OCHOBaHHbBIE Ha 3TOM YpaBHEHHUE.



VYcnoBusg XMMHUECKOTO paBHOBECHUS. 3aKOH JIEHCTBYIOIIMUX Macc (TEpMOJIMHAMUYECKUI).
KoHcranta xuMuueckoro paBHOBecHs. Buapel KoHCTaHT paBHOBecusi. PaBHOBecus B
IeTEpOreHHBbIX cucTemMax. BiusHue TeMmmeparypbl Ha KOHCTaHTY paBHoBecus. Hampasienue
peaKIMil B 3aKPBITHIX CHCTEMax. YpaBHEHUE U30TEPMbI XUMHUUYECKOU peakuuu Bant-I'odda, ee
NPaKTUYECKHE TPUIOKEHUS. YpaBHEHHE H300aphl-U30X0pbl peakmuu. MeToapl pacuera
KOHCTaHThl paBHOBecus. (CwmelieHue noasukHoro pasHoBecus. [IpaBuiio Jle-lllatense, ero
[IPaKTUYECKOE IIpUMeHeHue. BinsHue naBieHns Ha MOJ0KEHUE PAaBHOBECHS.

Omnpenenenue nousTHs “pactBop”’. CriocoOBI BRIPAKEHUS COCTaBa pacTBOpPOB. BiusHue
pa3NnYHBIX (PAaKTOPOB HA PACTBOPUMOCTb. MoOJEIM PacTBOPOB: HIeajbHBIE (COBEPIIECHHBIC) U
OeckoHEeYHO pa30aBiICHHBIE PACTBOPBI, UX OTJIMYHE OT PEAIbHBIX pacTBOPOB. 3akoHbl Payns u
I'enpu. IlapuumanpHble MOJSIPHBIC BEIUYHMHBI, WX onpeneneHue. CBOHCTBa pa30aBIEHHBIX
pacTBOpPOB HE JJEKTPOJIUTOB. JlaBieHWEe mapa HaJ pacTBOPOM, TEMIIEpaTypa KUIIEHUA U
3aMep3aHuUsL.

OcHOBHbBIC MOHATUS XUMHUYECKOW KUHETHKHU. CrocoObl ompeseneHusi CKOPOCTH PEeaKIUu.
®opmasibHas KHHETUKA FTOMOT€HHBIX peaklmid. 3akoH AeicTByronux macc. [lopsiaku peakuuii u
UX MOJIEKYJIAPHOCTh. Peakuuu nepBoro, BTOporo M n-ro nopsiakoB. Kunerndeckue ypaBHEHUs
JUISl peakuuii pa3nuyHbIX nopsakos. [lepuon nomynpespaiienus. KoHcTaHTa CKOPOCTH peakliuy,
€€ CBOICTBA, pa3MEPHOCTH U OlpeeseHus. MeToabl onpeaeneHus NopsaKka peakuu.

[ToBepxHOCTHOE HATSKEHUE, METO/IbI €0 U3MEpEeHUs. A1cOpOLUs, OCHOBHBIE IIOJIOKEHUS U
ypaBHEHHUS afCcOPOLIUU.



[Tpunoxenue 2

7 OHeHO‘lHLIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMC)KyTO‘lHOﬁ arrecranuun

a) Ilnannpyembie pe3yabTaThl 00y4eHHUsI M OLICHOYHbBIE CPEACTBA [JIsl IPOBEAeHHS

MPOMEKYTOYHOM aTTeCTALMHU:

CTpyKTypHBIH
I;J};:M}g;ﬂ [Inanupyemsle
pe3yIbTaThl 00yICHUS
KOMITETCHIINHT

O1eHOYHEIE cpe€acTBa

MNK-22 -cnoco0HOCTHIO HCIOJIBL30BATh 3aKOHBI H ME€TOJAbI MATCMATHUKH, €CTCCTBCHHBIX,

T'YMAHUTAPHBIX U 9KOHOMHUYECCKHUX

HAYK NPH pellleHuM NpodeccHOHAIBHBIX 32124

3HaTh OCHOBHBIE IIOHSTHS WU
3aKOHBI busnyeckoit
XUMUAUN

CnHcok BONPOCOB /U NMPOBeJeHHUs 3K3aMeHa 10
AUCHHILJIMHE

OcCHOBHBIE TIOHSITUSI TEPMOJUHAMHUKHU. THIIBI
cucteM. ['a3sl M raszoBble cmecu. WneanbHble U
peanbHbIE Tra3bl, ypaBHEHHS COCTOSIHUS. [lepBblii
3aKkOH TepMoauHaMuku. [loHdatne o TemIOBOM
apdexTe,  TEmIOTHl ~ 00pa3oBaHUs,  TOpPEHUS,
pactBopeHHus, $a3oBbIX MpeBpaiieHuil. 3akon ['ecca.
Pacuersl o 3akony I'ecca. BiusiHue TemMneparypsl Ha
terioBot 3 dext. 3akon Kupxroda. Pacuers
TETIOBBIX A dexToB 1o 3akony Kupxroda. Bropoii
3aKOH TEPMOJANHAMUKH. TepmoauHaMuueckue
GYHKINM, XUMUYECKUN TIOTEHIHAN, OOLIUE YCIOBUS
paBHOBecust cucteM. OHeprus [u0G6ca u sHeprus
'enpMrosnbpa Kak — KpUTEpPHH,  ONpPEAEISIONINe
HallpaBJI€HUE W MpeAesl MPOTEKaHUsI MPOLECCOB B
HEU30JIMPOBAHHBIX CUCTEMAX.

[Tonatue o ¢ga3oBoM paBHOBECUH, OCHOBHbBIE
onpeneneHus: ¢azoBoro paBHoBecus. [IpaBuio ¢a3
I'n66ca, ero nmpumenenue. ®a3oBoe paBHOBECHE B
OJIHOKOMIIOHEHTHBIX CHUCTEMax. VYpaBHeHue
Knaysuyca-Knanelipona, pacuersl OCHOBAaHHBIE Ha
3TOM ypaBHEHHUE.

VYcnoBus XMMHYECKOTO pPAaBHOBECUS. 3aKOH
JIEHCTBYIOIUX Mmacc (TepMoOIMHAMUYECKUIN).
KoHcranta  XuMuueckoro  paBHOBecUs.  Bumsl
KOHCTaHT paBHOBecus. PaBHOBecHsI B TeTE€pOreHHBIX
cucreMax. BnusHue Ttemmeparypbl Ha KOHCTAHTY
paBHOBecus. HampaBneHue peakiuil B 3aKpbITHIX
CUCTEMAX. YpaBHEHUE M30TEPMBbl XMMHUYECKON
peakuuun Bant-T'odda, ee MIPaKTUYECKUE
MPUIIOKEHUS. VYpaBHeHue n300apbI-U30X0PbI
peakiuu. MeTojpl pacyeTa KOHCTaHThl PaBHOBECHS.
Cwmelenne noJABHKHOrO paBHoBecus. IIpasumiio
Jle-IllaTtense, €ero MpPaKTUYECKOE MPUMEHEHUE.
BnusiHue naBiieHHs Ha MOJ0KEHUE PAaBHOBECHSL.

Omnpenenenue moHsTHSA “pacTBOp”. CriocoOBI
BBIPAXKEHHS COCTaBa pacTBOPOB. BinsiHue pa3nuuHbIX
(bakTOpoB Ha pacTBOPUMOCTb. Mojenu pacTBOPOB:
WJICAIIbHBIC (CoBepIIEHHEIE) u OECKOHEYHO
pa30aBiIeHHbIE PACTBOPBI, UX OTIWYHE OT PealbHBIX




CTpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie
pe3yNbTaThl 00yICHUS

OneHouyHble CpeacTBa

pactBopoB. 3akoHbl Payns m ['enpu. I[lapuuanbHbie
MOJISIpHBIE BEJIMYMHBI, MX omnpeneneHue. CBoicCTBa
pa30aBICEHHBIX  PAacTBOPOB  HE  BJIEKTPOJIMUTOB.
JaBnenue mapa Haja pacTBOPOM, TeMIleparypa
KHUIICHUS ¥ 3aMEp3aHMUsl.

OCHOBHbBIE TIOHSITUS XUMUYECKOW KHUHETHUKH.
CnocoObl  ompeneieHusi  CKOPOCTH  peaKLHUU.
dopmaibHass KHHETHKA FTOMOTE€HHBIX peakluil. 3aKoH
JneucTByromux wmacc. Ilopsaku peakiuid u  HX
MOJIEKYJIIPHOCTh. Peakiuu mepBoro, BTOPOro M n-ro
nopsiikoB. KuHeTnueckue ypaBHEHUS U1l peaKUUu
pasnuyHBIX TopsAnkoB. [lepwon mosympeBpaiieHus.
KoHcTranta ckopoctH peakuuu, €€  CBOMCTBA,
Pa3MEpHOCTH M omnpeneneHus. MeTobl onpeaeneHus
MOPSIIKA PEAKIUU.

[loBepxHOCTHOE HaATSKEHUE, METOAbl  €ro
u3MepeHus. AACOpOLHs, OCHOBHBIC ITOJIOKCHHS U
ypaBHEHHUS aJCOPOLIUU.

YmeTh

ONpeAcIIsITh
TEPMOJIMHAMUYECKHUE
XapaKTEPUCTUKHU

XUMHYECKUX PEAKIUN

3agaum 1J15 CAMOCTOSITEILHOTO peleHus
3amaava 1
Vcxons u3 clieAyomux TePMOXUMUYECKUX
YpaBHEHUM:
1) Hy+0,=H,0; ; AH’=-184
kJIx,
2) H,0,=H,0+0,505; A H’=-96 [k,
ompeieTuTe TETIOBOM A (PEKT peakiuu:
3) Hy+0,50,=H,0, AH=?
3agauya 2
On(;penenHTe sutponuto 15t Cl, nmpu Temneparype
625°Cu  pmaBnenuu 35,5k[1a. JlanHsle,
HEoOXoauMBbIe 17 pacueTa  (CTaHAAPTHYIO
DHTPOITHIO, 3aBUCUMOCTh TETIFIOEMKOCTH OT
TeMIIeparyphbl) B3ATh U3 cripaBoyHuka. Cuutats Clp
U/IeaTbHBIM Ta30M.

Bnanetn

METOJaMH
MpeCKa3aHus
MPOTEKaHUS BO3MOKHBIX
XUMHYECKUX PEaKIUi

3anaHue Ha pelIeHUe 32/1a4 U3 NPO(ecCHOHAIBbHOI
obaactu (IOMAIIHEE
PACYHETHO-TPAOUYECKOE 3AJJAHUE Nel

Hccaenosanme 1

JJ1st peakiiuu BBIMOJHUTD CIETYIOIIEe:
1.1.CocTtaButh YpPaBHEHHE 3aBUCHMOCTH OT
TEeMIIepaTypbl BeIUYMHBI TerioBoro ¢ ¢exra \H; =
f(T) u usmenenus sutponun AS°; = f(T).
1.2.Berancnute BenmuduHbl  ACp, AH®  AS®%;, AG°:r m
InK, mpu HecKkOmbKMX  TeMIeparypax, 3HaueHHs
KOTOPBIX 33/Ial0TCSl TEMIICPATYpPHBIM HHTEPBAJIOM H
miarom  temmeparyp.  llodydeHHbIE — 3HAYCHHS
UCTIONB3YIOTCS TPU  TIOCTPOCHHUU TpapuKOB B
koopauHaTax AC,—T; AH —T; AS% —T; AG° —Twu




CTpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie
pe3yNbTaThl 00yICHUS

OneHouyHble CpeacTBa

InK, - 1/T.

1.3.ITonb3ysice rpapuxkom InK, — 1/T , BbBecTH
npubakeHHoe ypaHenue suja InK, = A/T + B, rae
A, B — mocTosHHBIC.

IIK-23 -cnoco0HOCTHIO MPUMEHSTH HA

nccjie10BaHui

NMPAKTUKE HABBIKH MPOBCACHUA U OIIUCAHUA

, B TOM YHCJIC OKCIIEPUMEHTAJILHBIX

3HaTh

OCHOBHbIE NapaMeTpbl
MPOBEJICHUS
(U3HKO-XMMHYECKHIX
HCCIIeJOBaHUH

Konumponwsnusie eonpocwt (éapuanm 1)

1.Kaxoe cyxaeHue npaBuiabHO:

1la) xumHueckas TEPMOAWHAMUKA U3Y4aeT 3aKOHBI
MMPOTCKAHUA XUMHUYCCKUX peaKHI/Iﬁ BO BpCMCHU;

2a) XMMUYecKasi TepMOJMHAMHKA U3y4aeT
IIPEBpALEHNE XUMUYECKON IHEPTUH B IPYTHe BUJIbI?

a) BepHo Tonbko cyxaenue la. 0) Bepno
TOJIBKO CYXJEHHE 2a.
B) BepHnbl 00a cyxneHus. r) O6a

CYX/ICHUS] HCBEPHBI.

2. IlepBblii 3aKOH TEPMOAMHAMUKHU (OPMYIIUPYETCS
TaK:
a) TEIJI0Ta MOJBE/IEHHAs K CUCTEME paBHA CyMMe
W3MEHEHUS BHYTPEHHEN YJHEPTUU U COBEPILICHHON
paboTHI.
0) n300apHBI WK U30XOPHBIN TETIOBOM 3 pexT
pEaKIMU He 3aBUCHUT OT €€ MPOMEXYTOUHBIX CTaIui, a
OTIpENIeNISIEeTCS JIUIIb HAYaIbHBIM U KOHEYHBIM
COCTOSIHUEM CHCTEMBI.
B) B M30JIMPOBAHHOW CHCTEME CaMOIIPOU3BOJIbHEIC
IPOIIECCHI TPOTEKAIOT B CTOPOHY YBEITUUEHUS
SHTPOITUH.
I') CKOPOCTh peakIy MPONOpLHOHATIbHA
KOHIICHTPAILIUN PEareHTOB.
3. CrannaptHas sHTanbnus oopazoBanus P2Os
COOTBETCTBYET SHTAJIBIIUHU PEAKIIH:
a) 2P+ 5/2 O, = P,05
B) P + 5/4 0,=1,2 P,0s
0)4P+50,=2P,05
I‘) P,Os=2P +5/2 O,
4. Haiigurte AHozgg peakmuu H, + Cl, = 2 HCI, eciu
MIPY TOM K€ TEMIIEpaType AHof]HC| =-92,3 xJI>x/Mob:
a) +92,3 xJIx; B) +184,6 k/[x;
06) —92,3 x/Ix; r) -184,6 x/x.
5.KakoBO COOTHOIIEHUE MEXKYy SHTPONHEH OHOTO
BEIIIECTBA HAXO/AIEroCs B pa3HOM arperaTHoM
COCTOSIHUU:

a) StB =Sx = Sras
6) StB <Sx < Sras
B) StB >Sx > Sras
6. Ykaxxute crnencraue 3akoHa ['ecca:
a) AH =AU + PAV.
0) c reroBeIMH 3(ekTamMu peakiuii ciaenyer




CTpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Inanupyembie
pe3yNbTaThl 00yICHUS

OneHouyHble CpeacTBa

BBITIOJHATH T€ ke alnreOpanueckue JeCTBUs, YTO U C
YPaBHEHUSIMH dTUX PEAKITUH.

B) TEIIOBOM A(PPEKT peaknuu HE 3aBUCUT OT ITYTH
npoliecca, a oNpeeNIeTCsl Ha4YalbHbIM M KOHEYHBIM
COCTOSTHUSIMU CHCTEMBI.

F) ASI/BOJ].CI/ICTGMM > 0.

7. ®U3NYECKUI CMBICI BTOPOTO 3aKOHA
TEPMOJIMHAMHKH 3aKJIF0OYAETCS B CICAYIOIIEM:

a) B U30JIMPOBAHHOI CUCTEME CAMOBOJIBHO MPOTEKAIOT
MIPOIIECCHI C YMEHBIIICHHEM YHTPOITUH.

0) B U30JIMPOBAHHOMN CHCTEME CaMOBOJIBLHO
MPOTEKAIOT MPOLECCHI ¢ YBETMUECHUEM YHTPOIINH.

B) B M30JINPOBAHHOMN CHCTEME CaMOBOJBHO
MPOTEKAIOT MPOIIECCHI C YBEIMUCHHEM DHTAJIBITNH.

T') B U30JUPOBAHHOM CUCTEME CAMOBOJIBHO MPOTEKAIOT
MIPOLIECCHI C YMEHBIICHHEM OeCTOpsAKa.

8. YKaXuTe TepMOIMHAMHYECKOE YCIOBUE
COCTOSTHUSI PABHOBECHS PEAKIIMH TMPU MOCTOSHHBIX
TEMIIepaType U JIaBICHUU:

a) AH=0; 0) AS=0; B)
AG=0; r) AU=0.

9. U3menenue sneprun [ m66ca onuceiBaercs
ypaBaeHneM AG = AH - TAS. Bo3moxHO u
CaMOTIPOU3BOJILHOE MPOTEKaHHE JK30TEPMUUYECKOM
peaKIuu, B KOTOPOW PHTPOMUS BO3pacTaeT?

a) Peaxmus He BO3MOXHA MPU JTHOOBIX
TeMIIepaTypax.

0) Peakuuss BO3MO’KHA IPH JHOOBIX TEMIIEpATypax.
B) Peaknus BO3MOXHA TOJIEKO IIPH BBICOKUX
TeMIepaTypax.

r) Peakius He BO3MOXHA MTPU HAZKUX
TeMIepaTypax.

10. 3agaua

OnopenennTe sutporuio 15t Cl, mpu temmeparype
625°C wu naBinenun  35,5kI1a.  JlaHHble,
HEeoOXOoauMBIE JUIS pacuera (cTraHmapTHYIO
DHTPOIMIO,  3aBHCUMOCTh  TEIUIOEMKOCTH  OT
TeMIeparypbl) B3saTh U3 crpaBouynuka. Cumrare Clp
HJICATbHBIM ra3om.

VYmMmern

BbIOpaTh  MapamMeTpsbl
IIPOBEICHUS
(hUBUKO-XUMUYIECKUX
HCCIIE0OBAHUMI

3amanue 1J151 CAMOCTOSITEJILHOIO MIPOBEACHUSA
uccJe0BaHMIi:

N3yunTh BIMsHME TEMIEPAaTypbl HA CKOPOCTh
XUMHUYECKON peakiuu

Brnaners

HABBIKAMHU TPOBEICHUS
(HDUBUKO-XMMHYECKUX
HCCIIEIOBAHUI

3agaHue HA pelleHHe 32124 U3 NPO(eCcCHOHAIBHOI
obiacTm:
Uccnenoanue 2

2.1. HUcnonws3zys mpaBuwio ¢a3z ['ubbca, s
paccMaTpUBaeMOM CHCTEMBI ONPEACIUTh KOINYECTBA




CTpyKTypHBII

[Inanupyembie
JJIEMEHT OueHouHbIe CpeicTBa
pe3yNbTaThl 00yICHUS
KOMIIETEHIINH
¢a3, He3aBUCUMBIX KOMIIOHEHTOB U YHUCJIO CTEHEHEH
CBOOO/IBI.
2.2. Omnpenenutb  BO3MOXKHOE  HampaBJICHUE

IIPOTEKAHUsl HUCCIEAYEMON pPEaklM¥ U PaBHOBECHBIN
coctaB ra3oBoil (a3el mpu gaBnenun (klla) u
temneparype (K). Ilpu  pemenunm  3agaun
UCIIONIb30BaTh BBIBEIEHHOE B HCCIENOBaHUU 1
sMmnupuyeckoe ypasHenue InK,=A/T+B u nannsie 00
HCXOJIHOM COCTaBe ra3oBoi (a3l

2.3. YCTaHOBUTH HANPABIEHUE CMEIICHUS COCTOSHUS
paBHOBECHSI paCCMATPUBAEMOM CUCTEMBI IIPH:

a) yBEJIMUEHUH JaBJIeHUs (IIOCTOSIHHASI TEMIIEPATypa);
0) yBenmMYeHMH  TeMIeparypbl  (IIOCTOSHHOE

JIaBJICHUE).

6) HOpﬂ)IOK NMpOBECACHUA l'lpOMe)KyTO‘lHOﬁ aTTeCTalluM, IOKa3aTe¢/JIn U KPUTEPUH
OIlCHUBaAHUA:

[TpomeskyTouHas arTecTanus M0 AUCUUILUIMHE BKIIOYAET TEOPETUYECKHUE BOIIPOCHI,
MIO3BOJIAIOIINE OLIEHUTh YPOBEHb YCBOCHMSI 00YUarOIMMUCS 3HAHUM, U IPAaKTUUYECKUE 3aJaHMs,
BBISBIIAIOLINE CTETIEHb CPOPMUPOBAHHOCTH YMEHUH U BIIICHUH, TPOBOIUTCS B (hopMe:

- BBIIIOJIHEHUS U 3aIUTHI Ja0OPaTOPHBIX padoT;

-BBITIOJIHEHUS M 3aLUTHI JOMalIHEeH pacueTHO-Tpaduueckoil padoTsl;

- ca4yM 3a4era.

Beinonnenune nabopaTopHbIX pabOT MPOBOAUTCS B YUEOHBIX ayAUTOPHIX JAJIsl IPOBEICHUS
nabopaTtopHbIX padoT no aucuuivinie «dusndeckas XuMus M0l pyKOBOJICTBOM IpENo/iaBaTes,
pacyer U MOATOTOBKA K c/laue JJabopaToOpHOM paboThI OCYIIECTBISIETCS 00YJatOIUMCS
CaMOCTOSITENIBHO.

Kpurepuu onenuBanust 1a00paTOPHBIX pabOT: «3aYTEHO», «He 3aUYTEHO».

JlomalHss pacueTHO-rpaduuecKkas padoTa BBIIOIHIETCS CAaMOCTOSITENBHO, B IIPOLIECCE €€
HalMcaHus 00ydJarouuiics pa3BUBAaeT HABBIKM K HAy4YHOU padoTe, 3aKperisis U OTHOBPEMEHHO
paciupsisi 3HaHus, MOJTYYeHHbIE PU U3y4eHUHU Kypca «Pu3znueckas XUMHUS».

Kpurepuu oneHuBaHus JOMAIIHEH pacueTHO-TpapruecKoil paboThl: «3a4TeHO», «He
3aYTEHO».

IToxa3aTenn U KpUTepPHUH OLCHNBAHUS 3a4eTa:

— OLEHKY «324YTEeHO0» CTYJCHT IOJIy4aeT, €CIIM MOXKET NTOKA3aTh 3HAHUS HA YPOBHE
BOCITPOM3BEICHUS U 00BSICHEHUS HH(OPMAITUH, HHTEIIEKTYaTbHbBIE HABBIKU PEIICHUS MMPOCTHIX
3a1a4, MOKET J1aTh OLIEHKY MPEIJI0KEHHON CUTYaLlNH.

— OLIEHKY «He3a4YTeHO0» CTYJEHT MOJyYaeT, €CJIM HE MOKET NTOKa3aTh 3HaHHS HAa YPOBHE
BOCTIPOM3BEICHUS M 00bICHEHUS WH(POPMAIIUHU, HE MOKET TIOKa3aTh MHTEIUICKTyalbHbIe HAaBBIKU
pEeleHns TPOCThIX 3a/1a4, 1aTh OLEHKY MPEIIOKEHHON CUTYaIlUH.




