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JIner akryaauzanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2023 - 2024
yueOHOM roJly Ha 3acefaHuu kadeapsl MeTamurypruu 1 XUMUYECKHX TEXHOJIOTUN

[Iporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanuszanuu B 2024 - 2025
y4eOHOM roJly Ha 3aceaHuu Kadeapbl MeTauryprui ¥ XAMUYEeCKHX TeXHOJIOTUN

[Ipotokom ot 20 . Ne

3aB. kadeapoi A.C. XapueHko

Pabouas mporpamma nepecmoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM TOJly Ha 3aceqaHuu Kageapbl MeTamtypruu u XUMUYECKUX TEXHOJIOTUI

[Ipotokom ot 20 . Ne

3aB. kadenpoii A.C. iapquKO

Pabouast mporpamMma nepecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM TOJTy Ha 3acefaHunu Kageapsl MeTalnypruu U XUMHYECKUX TEXHOJIOTHI

IIporokomor 20 . Ne
3aB. kadenpoit A.C. XapueHko

Pabouast mporpamMmma nepecMoTpeHa, 00CykKaeHa u 0100peHa s peanuzaruu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceaHuu Kageapsl MeTanypriuu U XUMHUECKUX TEXHOJIOTUH

IIporokom or 20 1. Ne

3aB. kadenpoit A.C. YapquKo




Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
yueOHOM rojly Ha 3aceqaHuu Kadeapsl MeTamuryprud 1 XUMHYECKUX TEXHOJIOTHiA

[Iporokom ot 20 . Ne

3aB. kadenpoii A.C. iapquKo

Pabouast mporpamMma rnepecMoTpeHa, o0CykaeHa u oo0pena s peanuzaruu B 2029 - 2030
y4eOHOM roJly Ha 3aceaHuu Kageapbl MeTauTypriui i XUMHYECKUX TEXHOJIOTHH

[Ipotokom ot 20 . Ne

3aB. kadeapoi A.C. iap‘ICHKO




1 Lesv ocBOEHUS AMCUMIIJIMHBI (MOYJIA)

Ilenanro OCBOCHUS AUCHMILINHBI « DU3UUCCKAS XMMUS SIBISCTCS:

JIOCTHIKEHHE BO3MOKHOCTH OITMCHIBATh BPEMEHHOMU X0JI XHUMHYECKHX
(DUBUKO-XMMHUYECKHUX IIPOLIECCOB HAa OCHOBE HCXOJHBIX CBONCTB CHCTEM M BEIIECTB HX
COCTABJISIFOIINX, @ TAK)KE KOHEYHBIN Pe3yJIbTaT COOTBETCTBYIOIIUX MPOIECCOB.

2 MecTo AMCHUILTHHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Juctuminna ®usnyeckas XUMHUS BXOAUT B 00s3aTeNbyl0 YacTb Y4YeOHOIO ILIaHa
00pa3oBaTeNbHON MPOTPAMMBI.

JUis  u3ydeHus  JUCHMIUIMHBI ~ HEOOXOOuMbl  3HaHUS  (YMEHMs,  BJIAQJCHUSA),
c(OPMHPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCIUTUTNH/ TPAKTUK:

Maremarunka

®dusnka

Xumust

3HaHus (YMEHHUs, BIaJIeHUs), MOTYYEHHbIE IPU U3yYEHUU JaHHOW JUCLMILIMHBI OyIyT
HEO0XOAUMBI 1715l U3YUSHHSI AUCHUTUINH/TIPAKTHK:

XuMus GroTopeareHToB

duznyecKkue MeTo/1bl U3y4€HUs MOJIE3HBIX HCKOMAEMbIX

DI10TalMOHHBIN METO 00OTaIIEHUS

3 Komnerennuu o0y4armomerocs, popMupyemMbie B pe3yJibTaTe 0CBOCHHSA

AUCHUILUIMHBI (MOYJI51) U IJIAHMPYeMble pe3yJIbTaThl 00y4eHust

B pesynbrate ocBoeHMs AMCHUILUIUHBI (MOayis) «Pusndeckas XUMUS» 00ydarouuiics
JOJKEH 001a1aTh CIEAYOIIMMU KOMIETEHIIUSMMU:

KO)I HHIWKaTOpa I/IHI[I/IKaTOp JOCTHXKXCHUA KOMIIECTCHIIN

OIIK-18 CnocobeH yyacTBOBaTh B HCCIIEAOBAHUAX 00BEKTOB MPO(PECCHOHANBHOM NesITeTbHOCTH
U UX CTPYKTYPHBIX 3JIEMEHTOB

OIIK-18.1 OcymiecTBISIET CHUCTEMAaTH3AIMIO HMCXOJMHBIX JAaHHBIX 00 OO0BeKTe
VICCJIEIOBAHMUSI
OIIK-18.2 Hcnonb3yeT METOIMYECKHE OCHOBBI BBIIIOJIHEHHSI HAyYHBIX MCCIIECIOBAaHUN

1 00pabOTKH UX Pe3yIbTaTOB




4. CTpyKTypa, 00HEM U COEePKaAHUE TUCHUILUIHHBI (MOLYJIs1)

OO01mast TPy I0eMKOCTh TUCHUTUINHBI COCTABIISET 3 3a4eTHBIX equHuIl 108 akas. 4acoB, B TOM 4UCIIE:

— KOHTaKTHas padbora — 8,7 akaJl. 4acoB:

— ayJIuTOpHas — 8 aKa/l. 4acoB;

— BHeayauTopHas — 0,7 akaJl. 4acoB;

— caMocTosTeNbHas pabota — 95,4 aka. 4acos;

— B (popMe npaxTHUecKoi moAroToBku — 0 akas. 4yac;

— MOATrOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma arTecranuu - 3a4eT

AynuropHas 3 s
KOHTaKTHas paboTa E 5 dopma TeKyIero
=
B aKaJ. 4acax 2] Bun KOHTPOJISI
Paznen/ rema 2, (B axaz. uacax) gz . P Kox
> 3 © | camocTOsATENBHOM |  yclieBaeMOCTH U
JIUCLUTUTHHBI < £ © N KOMITETEHLIUU
Q & paboThI MPOMEKYTOYHON
a6 mpakt. | S8
TIex. : 1 2'¢ aTTecTaluu
3aH. 3aH. | O &
1.
[ToaroroBka k
1.1 Tlpemmer ¥ MeETOABI, nabopaTopHo-
TIOHSITHS u 3a71a4n MIPaKTHYECKOMY JlabopaTopHast
. . | OIIK-18.1,
¢busnueckon XUMUH 0,5 4 15,7 3aHATHIO Nel, pabota Nel, ycTHbIH OIK-18 2
Xumudeckasi TEpMOJHHAMUKA. paboTa ¢ orpoc ’
3aKOHBI TEPMOJMHAMHKH. 4 oubnmorpaguuec
KAM MaTepuaiaMu
Pabora ¢
1.2 Xumnueckoe u (azoBoe 15 20 | Guemmorpaduuce Y CTHBIH OIPOC OIIK-18.1,
paBHOBeCHE ’ p p OIIK-18.2
KAM MaTepualiaMu




1.3

Tepmoannamudeckas

Ppabora ¢

N OIIK-18.1,
TCOPHS PACTBOPOB 0,5 20 | 6ubnuorpaduuec YcTHBI onpoc OTIK-18.2
KHAM MaTepuajamMu
Pabora ¢ Jla6opaTopHast
oubnuorpaduuec | pabora No3, yCTHBIH
OIIK-18.1,
1.4 TIoBepXHOCTHBIE SIBIICHUS 1,5 39,7 | kuM mMarepuanamu, orpoc, OIK-18.2
Beinoanenue PI'P cmaga PI'P Nel ’
Nel «AncopOrus» «AncopOrus»
Uroro no pazaeny 4 95,4
Uroro 3a cemectp 4 95,4 3a4éT
HTOro mo JucIuIuinHe 4 95,4 3a4eT




5 Obpa3oBare/ibHbIE TEXHOJIOTHH



OOpa3zoBarenbHbIC TEXHOJIOTMHM — 93TO IIEJIOCTHAas MOJETb 00pa30BaTeLHOIO IPOIECcca, CHU-CTEMHO
OTIpeIeIIAoNIasl CTPYKTYPY U COJEpKaHUE ACATEIbHOCTH 00X CTOPOH 3TOT0 Mpo-Iiecca (MpernoaaBares U CTYACHTA),
UMEIOINasi IeNbI0 JOCTHKCHUE TUIAHHUPYEMBIX pPE3yJbTa-TOB C TONPABKOW HAa WHAMBHIYAIbHBIE OCOOCHHOCTH €ro
YYaCTHHUKOB. TEXHOJIOTMYHOCTh y4eOHOro mpolecca COCTOMT B TOM, YTOOBI cAelaTh Y4eOHBIH MPOIEecC MOTHOCTHIO
VIIPaBJIS-EMbIM.

OCHOBHBIMH IMpU3HaKaMn OGp%OBaTeHBHOﬁ TCXHOJIOTHMHU B €€ COBPCMCHHOM INOHUMAHHWU ABJISAIOTCA:

— JIeTalbHOE ONMCaHHe 00Pa30BATEIIbHBIX LIEJICH;

— MOJTAITHOE ONKCaHKE (MPOSKTUPOBAHKE) CIOCOOOB JOCTHIKEHHS 33 JaHHBIX PE3YyIbTaTOB-1IEIICH;

— UCITIOJIb30BaHUE 00PATHOM CBSI3H C IENIbI0 KOPPEKTUPOBKU 00pa30BaTEIIHLHOTO POIIecCa;

— rapaHTUPOBAHHOCTH JOCTUTACMBIX PE3YJIbTATOB;

— BOCIIPOU3BOIMMOCTh 00pa30BaTEIbHOTO MPOIECcCca BHE 3aBUCHMOCTH OT MacTEPCTBA MPETIO1aBaTElIs;

— ONTUMAJILHOCTh 3aTPAaYMBAEMbIX PECYPCOB U YCHIIHIA.

Peanuzanus KOMIIETEHTHOCTHOTO TIOIX0/1a TIPEAYCMAaTPUBACT KCIIOJIb30BaHKHE B y4eOHOM POIIECCE AKTUBHBIX U
UHTEPAKTUBHBIX (POPM IpPOBENEHUS 3aHATHI B COYETAHWU C BHEAYAUTOPHON paboTON C LEeiabl0 (OpMHUPOBAaHUS U
pa3BuTHs TPO(PECCHOHANBHBIX HABBIKOB TpagUIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJOTHMH OPUEHTHPYIOTCS Ha
OpTraHu3aIMio 00pa30Ba-TEILHOTO MPOIIEcca, MPEANOIATAIOIIYI0 MPSAMYI0 TPAHCISIUIO 3HAHUK OT IMPEToaaBaTels K
CTYICHTY (TMPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-WILTIOCTPATUBHBIX METONOB OO0y4YeHHs). YueOHas
ACATCIIBHOCTDb CTYACHTA HOCHUT B TaKHUX YCJIOBHUAX, KaK IIpaBUJIO, perOILYKTI/IBHI)II\/JI XapaKkTep.

@opMbl y4eOHBIX 3aHATUH C UCTIONIB30BAHUEM TPATUIIMOHHBIX TEXHOJIOTHI:

I/IH(i)OpMaHI/IOHHaﬂ JICKOUA — TMOCJICHOBATCIIBHOC H3JIOKCHUC MaTepuajlia B }II/ICHI/IHJ'H/IHapHOI\/'I JIOTHUKE,
OCYIIIECTBIISIEMOE TIPEUMYIIIECTBEHHO BepOaTbHBIMU CPEJCTBAMH (MOHOJIOT TIPETo1aBaTes).

JlaGopaTopHas paboTa — opranu3anus yueOHOil pabOThI ¢ peabHBIMU MaTepUaATbHBIMU U WH(POPMAITMOHHBIMHU
00BEKTaMU, SKCIIEpUMEHTaIbHas paboTa ¢ aHaJTOTOBBIMU MOJAEISIMU PEATbHBIX 00BEKTOB.



6 YueOHO-MeTOIMYECKOE 0O0ecIeYeHHe CAMOCTOSITeIbHOM padoThl 00y4aromuxcst
[IpencraBiieHo B IpUIOKEHUU 1.

7 OnleHOYHbIE CPeICTBA ISl IPOBeeHH s POMEKYTOUYHOM aTTeCTAlNH
[IpencraBieHsl B IPUIOKEHNN 2.

8 YueOHo-MeTOIMYecKOe M MH(OPMAITMOHHOE O0ecnevyeHue JUCITUIIMHBI (MO1YJIs1)

a) OcHoBHas JauTEparypa:

1.bokmreitn b. C. dusnueckas Xxumusi: TEpMOAMHAMUKA U KHHETHKA [ DIEKTPOHHBIN pecypce] : yuebHoe mocobue
/' b. C. bokmreitn, M. U. Mennenes, 0. B. [ToxBucaeB. — DnekTpoH. gaH. — Mocksa : MUCHUC, 2012. — 258 ¢. —
Pexum nocryma: https://e.lanbook.com/book/47443

2. ®usnueckas xumus : yaeonoe nocodue / [I. B. dronpauna, C. I1. Knoukosckuii, H. FO. CBeunukoBa u jap.] ;
MI'TY. - Maruuroropck,  2012. - 128 c. . wi, guarp.,, rpad.,  Talm. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=556.pdf&show=dcatalogues/1/1098476/556.pdf&view=true



(mara obopamenus: 27.03.2020). - MakpooOBbeKT. - TeKCT : 2JIeKTpOHHBIN. - IMeeTcs meyaTHbIi aHaAJIoT.

0) lonoJiHUTEILHAS JIATEpaTypa:

1. Xumuueckasi KHHETHKA U afCOPOIHs | METOA. YKa3aHUs I CTYJCHTOB IO AUCHUILTHHE "Du3ndeckas xumus'" /
[2. B. ronpauna, C. I1. Knoukosckuit, H. FO. CBeunukoBa u ap.] ; MI'TY. - Marauroropck : MI'TY, 2013. - 1 anektpoH.
OIIT. TTUCK (CD-ROM). - 3arn. c TUTYJL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123436/1258.pdf&view=true
(mara oopamenus: 27.03.2020). - MakpooObeKT. - TekcT : aekTpoHHbIN. - CBefeHus n1ocTymnHbl Takxke Ha CD-ROM.

2.IToBepxHocTHbIE siBIeHUS. AncopOuus : yuebHoe mocobue / A. H. Cmupnos, H. }O. Ceeu-uukoBa, C. B. FOnuna,
3. B. ionpauna ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 snek-tpoH. onT. auck (CD-ROM). - 3arm. ¢ tuty:n. skpana. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139847/3417 .pdf&view=true
(mata oOpamenusi: 04.10.2019). - MakpooOwekt. - Tekct : anek-TponHbiil. - ISBN 978-5-9967-0966-3. - Csenenus
noctymHbl Takke Ha CD-ROM.

B) MeToauveckne yKasaHus:
1. JTaGopaTopHBIi MPaKTUKYM 10 PU3NYECKON XUMHH : yueOHO-MeToaudeckoe nocooue / A. H. Cmupnos, H. 10.
CeeunukoBa, C. B. FOauna, 3. B. lronpauna ; MI'TVY. - Marautoropek : MI'TVY, 2017. - 1 anextpon. ont. auck (CD-ROM).
3ari. c TUTYIL JKpaHa. URL:
https //magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/1 136592/3 177.pdf&view=true
(mara oopamenus: 04.10.2019). - MakpooObeKT. - TekcT : anekTpoHHbIH. - CBefeHus nocTymHbI Takke Ha CD-ROM.

r) [Iporpammuoe o0ecnnieuenne 1 UHTEepHeET-pecypcehl:

IIporpammHoe obecnieueHue



Haumenosanue I10 Ne norosopa

CpoK IeCTBUSI TULICH3UN

7Zip cB0001HO pacnpocTpansemoe 110

6eccpoyHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALNMOHHBbIE CIIPABOYHbIE CHCTEMbI

Hassanue xypca

CchUIKa

DnekTpoHHas 06a3a nepuoanyeckux uznanui East View Information
Services, OO0 «MUBUCy

https://dlib.eastview.com/

HammonaneHass uWH(DOpPMAIMOHHO-aHATMTHYECKAsT  CHCTEMaA
Poccuiickuii nnaexc Hayunoro uutuposanus (PMHLI)

~ |[URL: https://elibrary.ru/project_risc.asp

ITouckosas cucrema Axkagemus Google (Google Scholar)

URL: https://scholar.google.ru/

Wudpopmanmonnass cucremMa - EamHOoe OKHO JocTyma K
nHGOPMAIMOHHBIM PeCypcam

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

QenepanbHOe  rOCYAApCTBEHHOE  OIOMKETHOE  YUPEXKICHUE
«DenepanbHbIi HHCTUTYT MPOMBIIUIEHHON COOCTBEHHOCTH»

URL: http://www].fips.ru/




9 MaTepua/IbHO-TeXHUYECKOEe o0ecreyeHne JUCIUITUHBI (MOIYJIs1)

MarepuanbHO-TEXHHUUYECKOE 00ecIIeueHUe AUCIUIUINHBI BKITFOUACT:

1. YueGHast ayauropus Ui NpOBEACHUS 3aHATUH JISKIIMOHHOTO THUIIA OCHAIIIEHA!

- TEXHUYECKHUMH CPEJICTBAMH OOYYEHHS, CIYXAIlUMH IJs THpEACTaBICHUS y4eOHOM
uHbopManuu OOJNBLION ayAUTOPUU: MYJIbTUMEIUNHHBIMU CpPEACTBAa XpaHEHUs, Mepeladyd u
npeJCcTaBIeHNs Y1eOHON nH(pOpMAIHH;

- CIIeLUAIN3UPOBAHHON MEOEIBIO.

2. VYyeOHasg ayauTopusi IS HPOBEINCHHUS J1abOpaTOpPHBIX 3aHATUN «JlabopaTopus
¢bu3nUecKoil XMMUN OCHAILIEHA JIAOOPATOPHBIM 000PYI0BaHUEM:

- YCTaHOBKA JJIsl OIIPEICIIEHNE UHTErPajIbHON TEIJIOTHI PACTBOPEHMUSI COJIU;

-OropeTkH U JabopaTopHas Mocyjaa Ui MPUTOTOBIEHHSI PacTBOPOB ISl J1a00OpaTOPHOM
«Tpetnit KOMIIOHEHT B ABYXCIOMHOM KUJIKOCTHY;

- YCTaHOBKA JUJIs1 OTIpeJIeNIeH s aficopOLMK Ha TPAHULIE KHJIKOCTb — ras3.

3. YueOHas ayauTopus JJi IPYNIOBBIX U MHIUBUAYAIbHBIX KOHCYJIbTALUN, TEKYILErO
KOHTPOJIS U IPOMEXKYTOUHOM aTTeCTalliy OCHALIEeHA!

- KoMIbloTepHOM TexHukoi ¢ maketoM MS Office, ¢ nonkmouenuem k cetu «MHTEpHET»
U C TOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA,

- CHeUaIn3upOBaHHON MeOebIo.

4. IlomerieHue A5l CaMOCTOSATENBHOM pabOThl OCHALIEHO:

- KoMIbloTepHOM TexHukoi ¢ maketoM MS Office, ¢ nonkmouenuem k cetu «MHTEpHET»
U C TOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA,

- CHeUaIn3upOBaHHON MeOebIO.

6. ITlomemienne nans XpaHeHMs W NPO(UIAKTUYECKOTO OOCIYXHBaHHUS Yy4eOHOTro
000pyI0BaHUsI OCHAIIIEHO:

- CIIeLMAIM3UPOBAHHON MEOENBIO: CTeNIaKaMHU JJIsl XpaHeHHsI y4eOHOTo 000py/10BaHMS;

-MHCTPYMEHTaMHU JIJIsl pEMOHTA y4eOHOro 000py10BaHUS!.



[Ipunoxenue 1
6 YuebHO-MeTOuUecKoe o0ecrieueHre CaMOCTOSATEIbHOU Pab0ThI 00YJIaIOIUXCS

Ilepeyennb J1adopaTOPHBIX padoT:

1. OmnpeneneHue MHTETPAIbLHOM TEIIOTHI PACTBOPEHUSI COJIH
2. Tpernii KOMIIOHEHT B JBYXCJIOMHOM KUIAKOCTH

NHIAUBUAYAJIBHOE PACYHETHO-I'PA®OUYECKOE 3ATAHUE Nel
«TepMogmHAMUYECKUH aHAIN3 XUMHUYECKUX PeaKII»

Uccnenosanue 1
J1y1st peakiuu BBITIOJIHUTD CIEAYIOIIEE:
1.1.CoctaBuTh ypaBHEHHE 3aBUCUMOCTH OT TeMIIepaTypbl BennuuHbl TerioBoro agdexra \H® = f(T) u uzmenenus sutponuu AS°; = f(T).
1.2.Beruncnuts Beauunsbl Cp, AH®; AS®;, AG°: u InK,, npu Heckonbkux TeMmepaTypax, 3HA4YEHUS KOTOPBIX 3aal0TCs TEMIIEPATypHbIM UHTEPBAIOM M ILIArOM
TemrepaTyp. IlomydeHHbIe 3HAYEHNS HCIOIB3YIOTCA IpU ocTpoeHnu rpagukos B koopanHatax Cp — T; A\H®: — T; oS, = T;  AG° — T u InK, — I/T.
1.3.ITone3ysce rpapuxom InK, — 1/T , BeiBecTn npubamkenHoe ypasHenne Buja InK, = A/T + B, rne A, B — nmocTosiHHBIE.

Wccnenosanue 2

2.1. Mcionb3ys npasuiio ¢a3 ['mb0ca, 11s1 paccMaTpuBaeMoil cUCTEMBbI OIPEEIUTh KOIMUYECTBa (a3, HE3aBUCUMBIX KOMIIOHEHTOB M YUCJIO CTETIEHEH CBOOO/IBI.
2.2. OnpenenuTh BO3MOXKHOE HANpaBJiIeHUE NMPOTEKAHUs UCCIIEAYeMOl peaklMi 1 paBHOBECHBIN cocTaB ra3oBoit (assl npu aasnenuu (klla) u remnepatype (K).
ITpn pemenny 3a1a4M UCIOIB30BaTh BBIBEACHHOE B Uccae10BaHnK | smrupudeckoe ypasHeHHe InK,=A/T+B  u n1aHHbIe 00 HCXOIHOM COCTaBE ra3oBoH (ha3sl
2.3. YCTaHOBUTH HalpaBJIEHUE CMEIICHUS COCTOSHUS PaBHOBECHUS pPAaCCMATPUBAEMOM CUCTEMBI ITPH:

a) yBeJIMUEHUU J1aBJieHUs (TIOCTOSHHAs TEMIEpaTypa);

0) yBeIMUYEHUH TeMIIepaTypsl (IOCTOSHHOE AAaBJICHHE).

Cnucok 6onpocoe 01s nposedeHus IK3amena

—

OCHOBHbBIE NOHSTHS TEPMOJUHAMUKH.

2. Ilepserit 3akoH TepMoanHaMuKH. [loHsTHE O TermmoBoM 3¢ deKTe, TeIIOTh 00pa3oBaHus, TOPEHHUS, PACTBOPEHHs, (a30BBIX MpeBpaimieHnii. 3akoH ['ecca.
Pacuers! no 3axkony I'ecca.

3. BnusHHMe Temneparypbl Ha TEIIOBOH P QEKT.



AN

Sl

10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.

21.

3akon Kupxroda. Pacuers! TemioBbix a3pdexron mo 3akony Kupxroda.

Bropoii 3aKk0H TepMOIMHAMUKHU.

Tepmoaunamuyeckne GyHKIUM, XUMUUECKUI OTEHLIMAN, OOLIHe YCIOBUS paBHOBecHs cucTeM. DHeprus ['md6ca u sHeprus ['enpmrosbna Kak KpUTEPHH,
OINPEIENIAIONINE HAIIPABICHUE U IIPEIEI IIPOTEKAHNS IIPOLECCOB B HEU30JIUPOBAHHBIX CUCTEMAX.

[TonsaTue o GpazoBoM paBHOBECUH, OCHOBHBIE onpeeneHus (a3oBoro paHoBecus. [IpaBuio a3 I'u60ca, ero npumeHeHue.

®da30B0€ paBHOBECUE B OJTHOKOMIIOHEHTHBIX cucTeMax. Y paBHeHue Kitayznyca-Kianelipona, pacyeTsl, OCHOBaHHBIE HA 3TOM YpaBHEHHUE.

VY CioBHsSI XMUMUUYECKOTI'O PaBHOBECHS. 3aKOH JEHCTBYIOIMX Macc (TepMoauHaMuyeckuii). KoHcTaHTa XuMHUYECKOro paBHOBECHSL.

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

BnusiHue TemnepaTypsl Ha KOHCTaHTY PaBHOBECHS.

Hanpasnenue peakuuii B 3aKpbITHIX CHCTEMax. YpaBHEHHE M30TEPMbl XUMUYECKOi peakunu Bant-I'odda, ee mpakTuueckue MpUIOKeHUs. YpaBHEHHE
1300apbI-U30X0pbI peakui. MeTobl pacueTa KOHCTaHThl PABHOBECHS.

[IpaBuio Jle-IllaTenbe, ero npaktuyeckoe npuMeHeHue. BiusHue naBieHus Ha MOJIOKEHHE paBHOBecHs. PeanbHble rassl. OnucaHue pealbHbIX ra3oB C
MCIOJIb30BaHNWEM BUPHAIBHBIX ypaBHeHUH. Temmeparypa boiins. Cmbicn BupraibHbIX KO3 duiueHToB. Y paBuenue Ban-nep-Baanbca. Dddext xoyms —
Tommcona. Temnepatypa unBepcuu. CKMKEHHE Ta30B.

Omnpenenenue noustus “pactBop’”’. CriocoObl BIpaXKEHUS COCTaBa PACTBOPOB.

Bnusinue pa3nuyHbix pakTOpOB Ha paCTBOPHUMOCTb.

Mogenu pacTBOpOB: UealbHbIe (COBEPIICHHbIE) U OECKOHEYHO pa30aBieHHbIE PaCTBOPHI, UX OTJIMYHME OT PEATBbHBIX PACTBOPOB.

3axonsl Payns u I'enpu. [lapunanbHbie MOJIspHBIE BETMUUHBL, UX ONPEIEICHUE.

CBoiicTBa pa30aBlieHHBIX PACTBOPOB HE AJIEKTPOJIMTOB. JlaBieHue mapa HajJ pacTBOPOM, TeMIepaTypa KUNEHHMS M 3amep3aHus. OCHOBHbIE MOHATHSA
XUMHUYECKON KMHETHKHU.

CrniocoObl ompeneneHuss CKOpocTH peakuuu. DopmanbHas KUHETHKAa TOMOTEHHBIX peakuuid. 3akoH JeicTByromux Macc. [lopsaku peakuuii M ux
MOJIEKYJIIPHOCTB. Peakiuu nepBoro, BTOPOro U N-ro nopsakoB. KnHeTM4eckue ypaBHEHU I PEAKIIMM pa3JIMYHbIX MTOPSIIKOB.

Ilepuon momymnpeBpameHuss. KoHcTaHTa CKOpOCTH peakluH, €€ CBOMCTBAa, Pa3MEPHOCTH M OIpeleNeHHs. MeToapl ONpeNesIeHUs MOpsAJKa PEaKLUH.
[ToBepXHOCTHOE HATSYKEHUE, METO/IbI €0 U3MepeHusl. AcopOIHsi, OCHOBHBIE MOJIOKEHUS M YPABHEHUS aJICOPOITIH.

VYpaBuenue ['n66ca.Ypasuenue @peitnmmxa. YpaBuenue JIeHrMiopa. 3aBUCUMOCTD a1COPOIIMU OT TEMIIEPATYPHI.



puiioxenne 2

OIIeHO‘leIe cpeacrea Jid MpoOBEACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTallun

a) HHaHpreMLIe pe3yJabTaThbl oﬁyqe}mﬂ H OICHOYHLIC CpeACTBA NJIsI IPOBECACHUS l'[pOMC)KyTO‘IHOfI aTrrecranmumn.

Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeaCcTBa

OIIK-1 Cnocofen pematrh 3aJa4d  NpodeccuoHAIBHOM
eCTeCTBEHHOHAYYHbIEe U 00LIeHHKEeHEPHbIe 3HAHUS

ACATCJIbHOCTH, IIPUMEHAA METOAbI MOJACJIUPOBAHUA, MaATEMATH4YECKOr0 aHAJIMu3a,

OIIK-1.1

HCHOHBSyeT C€CTCCTBCHHOHAYYHBIC 3aKOHBI U
IMPHUHIMUIILI ITPH PCHICHHUHN IIPAKTUYCCKUX
3aaa4d

Teopernueckre BOPOCHI

OcHOBHbIE IOHATHS TEPMOANMHAMUKH.
[TepBblif 3akoH TepMmoauHamuku. IloHsTHE O TemiaoBoM 3(ddexTe, TEmI0Thl 00pa30BaHMS,
rOpeHusi, pacTBOpeHUs, pa30BbIX MpeBpalieHuid. 3akoH ['ecca. PacueTs! o 3akony I'ecca.
BausiHue Temreparypsl Ha TEIUIOBOU AP QEKT.
3akon Kupxroda. Pacuers! TemnoBeix apdexton mo 3akony Kupxroda.
Bropoii 3aK0H TEpMOIMHAMUKH.
TepMmoauHamMuyeckue QYHKIMHM, XUMUYECKUH MOTEHIMAN, OOILIME YCIOBUS PaBHOBECHS
cucreM. OHeprusi ['mb6ca u osHeprus ['enbmrosnbla Kak KpUTEpUH, ONpeEAEIOIINe
HaIpaBJIEHUE U Mpees IPOTEeKaHUs POIECCOB B HEN30JIMPOBAHHBIX CHCTEMAX.
[Tonstue 0 $a30BOM paBHOBECHH, OCHOBHBIE ompeseneHus ¢azoBoro paBHoBecus. IIpaBuio
¢a3 ['nb6ca, ero npuMeHeHue.
da30Bo€ paBHOBECHE B OJHOKOMIIOHEHTHBIX cucTemax. YpasHeHue Knaysumyca-Kianeipona,
pacueTsl OCHOBAHHBIE Ha ’TOM YpaBHEHUE.
VYCioBUST XMMHMYECKOTO paBHOBECHS. 3aKOH JEHCTBYIOIIMX Macc (TepMOAMHAMHUYECKUH).
KoHncTanTa XuMH4ecKoro paBHOBECHSI.
Buael koHCTaHT paBHOBeCHs. PaBHOBECHS B TETEPOTr€HHBIX CUCTEMAX.

Bnusinue temnepaTypbl Ha KOHCTaHTY PaBHOBECHS.
Hanpasnenue peakuuil B 3aKpbITBIX CHUCTEMax. Y paBHEHUE M30TEPMbI XMMHUYECKON PEAKIUU
Baut-T'odda, ee npakTuueckue NPUIOKEHUS. YpaBHEHUE M300apbI-U30X0OPhl PEaKIUU.
MeTo bl pacueTa KOHCTaHThbl PABHOBECHS.




Kon

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeaCcTBa

MHIMKATOpa
[IpaBuno Jle-lllarense, €ro mpakTUYECKOE MPUMEHEHHE. BilMsHUE NaBIICHUS HA IOJOXEHUE
pPaBHOBECHS.

Onpenenenne noHATHs “pacTBop”’. CriocoObI BEIPAXKEHUSI COCTaBa PACTBOPOB.
Bausinue pa3nuuHbIX GakTOpOB Ha PaCTBOPUMOCTD.
Mogenu pacTBOpOB: Hji€albHbIE (COBEPIIEHHBIE) M OECKOHEYHO pa30aBiICHHBIE PACTBOPHI, UX
OTJINYME OT PEAJIbHBIX PACTBOPOB.
3axonbl Payns u I'enpu. [lapunanbHbie MOJISpHBIE BEIMUUHBL, UX OIPECICHUE.
CpoiicTBa pa30aBIeHHBIX PacTBOPOB HE 3JIEKTPOJUTOB. JlaBieHue mapa HaJl pacTBOPOM,
TEeMIEpaTypa KUIIEHUS U 3aMep3aHusl.
OIIK-1.2 Pemaer crangaptHeie mpodeccuoHanbHbIe | 3aga4d AJIS CAMOCTOSITEILHOTO PeleHusi U3 MPodecCHOHAILHOM TesiTeTbHOCTH
3ala4yl ¢ TNPUMEHEHUEM OOIEMH)XEHEPHBIX | 3agaya 1
3HAHUU Hcxons u3 ciefyromux TepPMOXUMUYECKUX YPAaBHEHU:
1) H;+0,=H,0, ; AH"=-184 ]Ik,
2) H,0,=H,0+0,50,; AH’=-96 x/lx,
oTpeenuTe TemIoBol A(HEKT peakuu:
3) H,+0,50,=H,0, AH’=?
3agaya 2
Onpenenute suTponuto 15r Cl, npu remneparype 625°Cu  nasmennn 35,5kI1a. Jlanube,
HeoOXouMBbIe Ui pacueTa  (CTaHAAPTHYIO SHTPOIINIO, 3aBUCUMOCTh TEIJIOEMKOCTH OT
TeMIIepaTyphbl) B34Th U3 cipaBoyHuka. Cuutars Cl, ueaibHbIM ra3oMm.
OIIK-1.3 IIpumenser Meroasl MozenupoBaHus U | [IpoBecTu TepMOAMHAMUYECKUM aHAIU3 PEAKLUU

MaTeMaTUYeCKOT0 aHajlu3a [Uisl  pelIeHUs
3a7a4  TEOPETMUYECKOTO U MPHUKJIAJHOTO
Xapakrepa

Uccnenosanue 1

JInst peakiiuy BBIMOJIHUTD CIIETYIOIIEE:
1.1.CocTaBUTh ypaBHEHHE 3aBUCIMOCTH OT TEMIIEPATYpPhl BEIMYUHBI TEIIOBOTO dddekra AH®;
= f(T) u usmenenwnst suTpornuu AS°; = f(T).
1.2.Beruucnuth BennuuHbl  ACp,, AH®:  AS®, AG° u InK, npu Heckonpkux Ttemmeparypax,




Kon
WHIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIUHN

OneHouHble CpeaCcTBa

3HAYEHUS KOTOPBIX 3aJalOTCS TEMIIEpaTypHBIM WHTEPBAJIOM U IIAroM TeMIeparyp.
[TomyueHHble 3HaUYEHHs UCIOIB3YIOTCS MIPU NOCTpoeHHH rpadukos B koopauHatax AC,— T;
AH% = T; AS% = T; AG° —T n InK, — 1/T.
1.3.ITonb3ysice rpaduxom InK, — 1/T , BeiBecTr npubnuxenHoe ypaBHenue suja InK, = A/T +
B, rtne A, B —mocrosHHEBIE.

Hccnenosanue 2

2.1. Ucionb3ys npasmiio a3 ['mbd0ca, st paccMaTpruBaeMOi CHCTEMBI OTIPEICITUTh
KoJIn4yecTBa (a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTENEHEH CBOOOIbI.

2.2. OnpenenuTh BO3MOKHOE HallpaBJIEHUE IPOTEKAHUS UCCIIEAYEMOM peakuu u
pPaBHOBECHBIH cocTaB ra30Boii (a3el mpu nasienuu (klla) u remneparype (K). Ilpu pemenun
3aJlauyl MCII0JIb30BaTh BhIBEIEHHOE B McCieJoBaHuU 1 sMnupuyeckoe ypaBHenue InKp=A/T+B
Y JJaHHBIE 00 UCXOHOM COCTaBE ra30BOM (ha3wl

2.3. YCTaHOBUTD HalpaBJIeHUE CMEIIEHUS COCTOSHUS PABHOBECHUS pAaCCMAaTPUBAEMOM CUCTEMBI
pu:

a) yBEJTMUEHUH JIaBJIEeHUS (IOCTOSIHHAS TEMIIEpaTypa);

0) yBeJIMYEHUH TEMIIEPATYPHI (IOCTOSHHOE JTaBJICHHUE).




0) Ilopsimoxk mnpoBedeHUs] TNPOMEKYTOYHON AaTTeCTAIlMU, I[OKA3aTeJIM M KPHUTEPHH
OLlCHUBAHMUSL:

[Tpomexxyrounast arrectanus 1o jgucuuiuinHe «®Du3uyeckass XHUMUS» BKIIOYAET
TEOPETUYECKHE BOTPOCHI, TO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUSI 00YUAIOIIUMUCS 3HAHUH, U
NPaKTUYECKHE 3a/aHusl, BBIABISIONIME CTENEeHb CPOPMHUPOBAHHOCTH YMEHUH W BIaJCHUM,
pOBOIUTCA B (hOpME dK3aMEeHa.

IToka3zaTenu u KPUTECPHUHA OLICHUBAHUSA IK3aMEHaA:

— Ha OLEHKY «OTJIHYHO» (5 OayuioB) —0Oydaromuiics IEeMOHCTPUPYET BBICOKMI YpPOBEHBb
c(OPMUPOBAHHOCTH KOMIICTEHIMH, BBICOKM YpPOBEHb 3HAaHMH HE TOJBKO Ha YpPOBHE
BOCIIPOU3BCACHUA U 00BsCHEHNS I/IHCI)OpMaI_II/II/I, HO W HHTCIUICKTYAJIbHBIC HABBIKH PCIICHUA
po0JieM u 3ajau:

® JacTCa KOMIIJICKCHasA OLCHKa HpeI[JIO)I(eHHOfI CUTyalluHu,

® JCMOHCTPHUPYIOTCA FJ'IY6OKI/IG SHAaHUA TCOPETUYCCKOI'0O Marcepuajla U yMCHHC HX
IMIPUMCHATD,

¢ [OCJICA0BATCIILHOC, IPABUIIBHOC BBIMMOJIHCHUC BCEX IMPAKTUYCCKUX 3az[aH1/1171;

¢ YMCHHC 000CHOBAHHO M3JIaraTh CBOU MBICJIH, J€JIaTh H€O6XOIII/IMI)I€ BBIBOJbI.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluiics IEMOHCTPUPYET CPEeIHUN YPOBEHb
c(hOpMUPOBAHHOCTH KOMITETEHIIUH:

® JacTCa KOMIIJICKCHasA OLCHKa HpCILJIO)KCHHOfI CUTyalluH,

® JCMOHCTPHUPYIOTCA AOCTATOYHBIC 3HAHWA TCOPCTUYCCKOIO MaTCpuala 1 YMCHHUEC UX
MMPUMCHATH, HO JOIMYCKAOTCA HE3HAYUTCIILHBIC OHII/I6KI/I, HCTOYHOCTH

®  BbLIIIOJIHCHUC BCEX MPAKTUYICCKHUX 3aﬂaHI/If/’I; BO3MOXHBI CIWHHWYHBIC OIJ_II/I6KI/I,
HCIIPABJISICMBIC CAMUM CTYACHTOM IIOCJIC 3aMCHAaHUA ITPETIOAABATECIISA

® 3aTpYAHCHHUA IPU AHATUTUUYCCKUX OIICpaluiax, MCPEHOCC 3HAHUN H YMGHI/Iﬁ Ha
HOBBIC, HCCTAHAAPTHBIC CUTYyalluu.

— Ha OIEHKY «YAOBJETBOPUTEILHO» (3 Oamina) — 00ydyaromuicss JEMOHCTPUPYET MOPOTOBBII
ypOBeHb CHOPMUPOBAHHOCTH KOMITETEHIIUH:

® 3aTpyJHEHHUs C KOMIUIEKCHOM OLICHKOM NPEUI0KEHHON CUTYallNH;

® HEMOJHOE TEOpEeTHYECKOe OOOCHOBaHME, TpeOyrollee HABOAAIINX BOIPOCOB
[IPENoAaBaTels;

e  BBINOJHEHUE 3a/IaHUM ITPU NOJICKA3KE MPENoJaBaTes;

e 3aTpynHEHUus B (GOPMYIHPOBKE BHIBOJOB.

— Ha OIEHKY «HEYJAOBJIETBOPUTEIbHO» (2 0amma) — oOydarommuiicss TeMOHCTPUPYET
3HaHuss He Oojee 20% TeOpeTHHYecKoro Marepuaia, JOMYCKaeT CYIIECTBEHHBbIE OLIMOKH, He
MOJKET TOKa3aTh MHTEIUICKTYAIbHbIE HABBIKH PEIICHUS MTPOCTHIX 3a7ad.



— Ha OILICHKY «HeY/A0BJIeTBOPUTEIbHO» (1 6ain) — o0ydJaromuiicss He MOXKET MOKa3aTh 3HAHUS Ha
YPOBHEC BOCIIPOU3BCACHUA U O6’b$ICHeHI/ISI I/IH(I)OpMaL[I/II/I, HC MOXKCT MMOKa3aThb MHTCJUICKTYAJIbHBIC
HAaBBbIKH PCIICHUA IMPOCTHIX 3a/la4 HCIIPABUJIbHAA OLICHKA HpeIUIO)KeHHOI\/JI CUTyalluu,



