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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTaTypruu U XUMHYECKUX TEXHOJIOTHI

[Iporokom ot 20 . Ne
3aB. kadenpoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceaHnu Kageapsl MeTamyprud U XUMHYECKUX TEXHOIOTUN

IIporokom ot 20 . Ne

3aB. kadeapoii A.C. ?apquKo

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena i peanusanuu B 2028 - 2029
y4eOHOM roJy Ha 3aceqaHuu Kadeapsl MeTaTyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roly Ha 3aceqaHuu Kadeapsl MeTamTyprud ¥ XUMHYECKUX TEXHOJIOTHMA

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM TOJTy Ha 3aceaHuu Kageapsl MeTannypruu U XUMHYEeCKUX TEXHOIOTUH

[Iporokom ot 20 . Ne

3aB. xadenpoit A.C. YapquKO

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2031 - 2032
yueOHOM roJly Ha 3acejaHuu kKadeapbl MeTramypruu 1 XUMUYECKUX TEXHOJIOTHH

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




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[{enbto 0cBOEHUS TUCHUIUTMHBI «DU3NYECKask XUMUSD SIBISIETCS:

JOCTHKEHNE BO3MOXHOCTH OIKCHIBATh BPEMEHHOM XO0JI XMMHUYECKUX (PU3UKO-
XMMHUYECKHX MPOIECCOB HA OCHOBE UCXO/IHBIX CBOMCTB CUCTEM U BEIIECTB UX
COCTaBJISIOUINX, a TAK)KE KOHEUHBIN Pe3yIbTaT COOTBETCTBYIOIIUX ITPOIECCOB.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Juctummaa Ou3ndeckast XUMUsSL BXOJUT B 0053aTEIBHYIO YacTh y4eOHOTO IIaHa
00pa3zoBaTeNbHON MPOTPAMMBI.

JIist u3ydeHwus! TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMEHUS, BIAICHHS),
c(hOpMHUPOBAaHHBIC B PE3YNIbTaTEe U3YUCHUSI TUCIUIUIAH/ MPAKTHK:

duzuka

XuMus

3uanus (yMEHUs, BJI/ICHNUs ), TOTYYCHHbIC IPU U3YYECHUU JAHHOW AUCUUTIIHHBI
OyayT HEOOXOAUMBI AJI U3YYCHUS JUCIUILINH/TIPAKTHK:

Xumus GI0TOpPeareHToB

DoTanMoOHHBIN METO 000OraIeHus

3 Komnerennun ody4uaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IVIAHUPYEMbIe Pe3yJIbTAThI 00y4eHHUs

B pe3ynbrate ocBoeHUs TUCHMITIMHBI (Moayis) «DPuszndeckas XUMUSD»
o0yyaroIuics 10JbKeH o0afaTh CIEAYOIMMI KOMIIETEHIUSMU:

KO[[ HHAUKATOopa I/IHIII/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

OIIK-18 Crioco0eH y4acTBOBaTh B UCCIEIOBAHUIX 00BEKTOB MPOheCCHOHATBHON
JESATEIbHOCTH M UX CTPYKTYPHBIX 3JIEMEHTOB

OIlK-18.1 OcyIecTBIsIeT CUCTEMATH3AINIO UCXOAHBIX TAaHHBIX 00 0OBEKTe
HCCIIETOBAHUS
OI1K-18.2 Hcnone3yeT METOANYECKHE OCHOBHI BHITIOJIHEHUSI HAYYHBIX

UCCIIEIOBaHUN U 00pabOTKH UX pE3yIbTATOB




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6miast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 3 3a4eTHbIX eauHul] 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHas padora — 55,9 akaj. 4acos:
— aynutopHas — 54 akaj. 4acos;
— BHeayauTopHas — 1,9 akaj. 4acos;

— camocTosTenbHas pabora — 52,1 akaj. 4acos;
— B (popme npakTudeckoit moaroToBku — 0 akai. vac;

@dopma aTTecTaluy - 3a4eT

AynuropHas % o
KOHTaKTHas paboTta g z ®dopma Tekyero
Pasen/ Tema % (B akan. 4acax) cE X Bun KOHTPOJISI Ko
g 5 S | camocTosTensHOl | ycreBaemocTH
JTACIUTUTAHBI ] g = . | xommeTeHIUH
3 g g paboThI TIPOMEKYTOUHOM
Tex. mal. | mpaxT. s aTTeCTaluu
3aH. 3aH. | O &
1.
[loaroroska k
1.1 [lpeamer u MeTOABI, nabopaTopHo-
TOHSITHS U 381241 MPAKTHIECKOMY T
. abopaTopHas
(huznyUecKoi XUMHUH 9 10 sapsaTrio Nel, a6§Ta NI'ZI OIIK-18.1,
Xumuueckas pabora ¢ pabota 21, OIlK-18.2
YCTHBIH OMpoc
TEPMOJNHAMHUKA. 3aKOHBI oubnnorpaguuec
TEePMOANHAMUKH. KAM
MaTepuaIaMu
Pa6ora ¢
1.2 Xumuueckoe u (azoBoe oubnnorpaguuec . OIlK-18.1,
paBHOBecHe 9 6 10 KM YCTHEI onpoc OIIK-18.2
MaTepuaIaMu
[Noaroroska k
1a00paTOpHOMY
3aHATUIO Ne2, JlaGopaTopHas
1.3 TepmoauHamMuyeckas OIIK-18.1,
9 6 10 pabora ¢ paborta Ne2
TEOpHsl paCTBOPOB . ’ OIIK-18.2
5 6ubnnorpaguuec YCTHBII OIpOC
KAM
MaTepuaIaMu
ITonroroBka x
nabopaTopHOMY
3aHATHIO No3,
pabota ¢ JlaGoparopHnas
oubnmorpaguuec pabota Ne3,
KUM YCTHBI onpoc, )
1.4 TosepxuocTHEIS 9 6 22,1 MaTepHajIaMHu, cnaya PT'P Nel OIIK-18.1,
SIBJICHUS OIIK-18.2
BeIntonHenue PI'P «AncopOmsy,
Nel KOHTPOJIbHAS
«AncopOmms», pabota
MOATOTOBKA K
KOHTPOJIbHOM
pabote
Hroro no paszaeny 36 18 52,1




HWroro 3a cemectp

36

18

52,1

3a4éT

Hroro no JUCHUITIIINHE

36

18

52,1

3a4cT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

OO6pa3zoBarenbHbIe TEXHOJIOTHH — 3TO LEJIOCTHAS MOAEIh 00pa30BaTEIbHOTO
mporecca, Cu-CTEMHO OTPECISIONIAsi CTPYKTYPY U COJepKaHUE IEATEIIbHOCTH 00euX
CTOPOH 3TOT0 Mpo-1iecca (mpenogaBaTess U CTYACHTA), UMEIOIast IebI0 JOCTHKECHHE
IUTAHUPYEMBIX PE3YJIbTa-TOB C MOMPABKOI Ha MHIUBUAYaIbHbIE OCOOCHHOCTH €ro
YYaCTHUKOB. Te€XHOJIOTHUYHOCTH y4eOHOTO MPOIECca COCTOUT B TOM, YTOOBI CIIENATh
y4eOHBIH MPOIECC MOTHOCTHIO YIPABIISI-EMBIM.

OCHOBHBIMHU TIPU3HAKaMHU 00pa30BaTEIbHON TEXHOJIOTUU B €€ COBPEMEHHOM
MOHUMaHHH SIBJISIFOTCS:

— JIeTaJIbHOE ONMCaHue 00Pa30BaTEeNbHBIX LIEICH;

— MOATAITHOE ONMCaHKe (IIPOSKTUPOBAHHUE) CIIOCOOOB JOCTHIKEHUS 3a1laHHBIX
pe3yJIbTaTOB-UENEH;

— MCIIOJIb30BaHUE 00PATHON CBSI3U C LIEIbI0 KOPPEKTUPOBKU 00pa30BaTEIHLHOTO
nporiecca;

— rapaHTUPOBAHHOCTH JJIOCTUTAEMBIX PE3YJIbTATOB;

— BOCIIPOM3BOIUMOCTH 00pa30BaTEIBHOTO MTPOIIEcca BHE 3aBUCMOCTH OT MacTepCTBa
Ipe-To1aBaTes;

— ONTUMAJILHOCTB 3aTPAauYMBAEMBIX PECYPCOB H YCHIIUH.

Peanusanus KOMIETEHTHOCTHOTO ITOJIX0/1a MIPEIYyCMaTPUBAET UCIIOIB30BAHUE B
y4eOHOM Iporiecce aKTUBHBIX M MHTEPAKTUBHBIX ()OPM IPOBEICHUS 3aHATHI B COUCTAHUH C
BHEAYIUTOPHOW paboToii ¢ 1enbio (POPMHUPOBAHHS M Pa3BUTHUS MPOPECCHOHATBHBIX
HaBBIKOB .

TpanunmonHsie 00pa3oBaTeNbHBIC TEXHOJIOTUN OPUCHTUPYIOTCSI Ha OPraHNU3aIHIo
00pa3oBaTeNBHOrO MPOIIECca, IPEANOIATAONIYI0 IPSMYIO TPAHCIISAUIO 3HAHUH OT
IpernoaaBaTess K CTYACHTY (IIPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIHLHO-
WUTIOCTPATUBHBIX METOAOB 00y4YeHHUs1). YueOHast AesITeIbHOCT CTYJeHTa HOCUT B TaKUX
YCIIOBHSAX, KaK MPaBUIIO, PEIPOAYKTHUBHBIN XapakTep.

@DopMbl YUeOHBIX 3aHATHUH € UCTIOIB30BAaHUEM TPAJUIIMOHHBIX TEXHOJIOTHIA:

WNudopmaninoHHas JIeK1us — Mociae10BaTelbHOe U3JI0KEeHHE MaTepHraa B
JUCLUUIUIMHAPHOM JIOTHKE, OCYLIECTBIIsIEMOE MPEUMYIIIECTBEHHO BEpOAIbHBIMU CPEICTBAMHU
(MOHOJIOT MpernoaBaTens).

JlaGopatopHas paboTta — opranusanus yueOHoi paboThl ¢ pealbHbBIMU
MaTepHabHBIMU M HH(POPMALIMOHHBIMH 00BEKTaMH, 3KCIIEpUMEHTalIbHas paboTa ¢
aHAJIOTOBBIMH MOJIEJIIMU PEAIbHBIX 00BEKTOB.

6 YueOHO-MeTOUYEeCKOE 0O0ecTieYeHHe CAMOCTOATEIbHOM padoThl 00y4YaommXxcst

HpCI[CTaBJ'ICHO B IPUJIOKCHU U 1.

7 OueHO4YHbIE CPeICTBA ISl IPOBEACHUS POMEKYTOYHOM aTTeCTAllul
[IpencraBieHsl B TPUIOKEHUU 2.

8 YueOHo-MeTOaM4UecKoe M HH(POpMALMOHHOE 00ecnieYeHHe U CHMILINHBI

a) OcHoBHas JIuTeparypa:

l.bokmreitn b. C. ®usnueckas XUMHs: TEPMOJUHAMUKA U KUHETHKA [DJIEKTPOHHBII
pecype] : yuebnoe mocobue / b. C. boxmreitn, M. U. Menaenes, 10. B. [loxBucueB. —
OnekTpoH. naH. — MockBa : MHUCHUC, 2012. — 258 c¢. — Pexum gocryna:
https://e.lanbook.com/book/47443

2. IlpakTyeckue U KOHTPOJIbHBIE pabOTHI MO (PU3NUECKON XUMUH : yueOHOe ocobue /
[2. B. drompauna, C. I1. Knoukosckuii, H. FO. CBeunnkoBa u ap.] ; MI'TY. - MarHuToropck :
MI'TV, 2013. - 1 anektpos. onrt. guck (CD-ROM). - 3ar. ¢ tutyi.



https://e.lanbook.com/book/47443

skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/272. - MakpooOBEKT.
- TekcT : anexkTpoHHBIN. - CBeaeHus goctynHsl Takke Ha CD-ROM.

0) /lomoJiHUTe IbHAA JIUTEpaTypa:

1. Xumuyeckass KWHETHKAa W afcopOLMs :@ METOJ. yKa3aHus Jid CTYJIEHTOB IO
mucriuriuHe "®duzndeckas xumus' / [D. B. dronpauna, C. I1. Kimoukorckuii, H. FO. CBeunnkoBa
u ap.] ; MI'TVY. - Marauroropck : MI'TVY, 2013. - 1 snextpon. ont. auck (CD- ROM). - 3aru. ¢
tutya. dskpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/278 -
MakpooObeKT. - TekcT : aneKTpoHHbIN. - CBeeHus 1ocTynHbl Takke Ha CD-ROM.

2. [ToBepxHOCTHBIC siBIIeHUs. AncopOius : yaeoHoe nocooue / A. H. Cmupnos, H. 1O.
CseunnkoBa, C. B. IOxquna, 2. B. Qronpauna ; MI'TY. - Maruurtoropck : MI'TY, 2017. — 1
anekTpoH. ont. nuck (CD-ROM). - 3arn. ¢ tutyin. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1959. - Makpooobsekr. - Teker
AJIEKTPOHHBIN. - CBenenus poctynusl Takke Ha CD-ROM.

B) MeToanuyeckue yKasaHus:

1. JJabopaTopHbIi MPAKTUKYM MO PU3NYECKOM XUMUH : YIeOHO-METOAUYECKOE ocooue /
A. H. Cmupnos, H. FO. Cseunuk, C. B. FOnuna, 3. B. lionpauna ; MI'TY. - Marautoropcx :
MI'TY, 2017. - 1 snexrpon. ont. auck (CD-ROM). - 3arm. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20641. - MakpooObekT. - Tekcrt :
3JIEKTPOHHBIN. - CBeieHus gocTynHbl Takxke Ha CD-ROM.

r) IIporpammuoe obecnieuenune u MHTEpHET-pecypchl:

IIporpammHuoe o0ecnieuenune

Haumenosanue o
o Ne norosopa Cpok nieficTBUS JTUILIEH3UH
7Zip CBOOOZHO pacmpocTpaHsieMoe OeccpouHo
FAR Manager CBOOOJIHO pacmpoCTpaHsieMoe 06eccpovHo
Bbpaysep Yandex |[cBOOOAHO pacmpocTpaHseMoe 0eccpodHO

IIpodeccnonanibHbie 02361 JAHHBIX U MHPOPMAILMOHHbIE CIIPABOYHbIE CHCTEMBbI
Hazpanmne kypca CchInka

?JEKTPOHHHG pecypesl Gubmiorexn MITY um. https://host.megaprolib.net/MP0109/Web

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHnue JUCHUIIMHBI (MOYJIs1)

MaTepI/IaJILHO-TCXHI/I‘-ICCKOC obecrneucHue JUCIHUIIIIMHBI BKIIIOYACT:


https://host.megaprolib.net/MP0109/Download/MObject/272
https://host.megaprolib.net/MP0109/Download/MObject/278
https://host.megaprolib.net/MP0109/Download/MObject/1959
https://host.megaprolib.net/MP0109/Download/MObject/20641
https://host.megaprolib.net/MP0109/Web

1. YuebHas ayauropusi Ajsl IPOBEJACHUS 3aHATHH JEKIIMOHHOTO TUIIa OCHAILICHA:

- TEXHUYECKUMU CPEICTBAMH 00yUEHUS, CITY>KALIMMHU JJIs1 IPEACTaBICHUs y4eOHON
uHpopManuy O0JIBIION ayTUTOPHH: MYJIbTUMEIUHHBIME CPECTBA XpPAaHEHHUS, IEpelaun U
npeacTaBiIeHus yueOHoM nHpopmManuu;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

2. YuebHast ayquTOpus JAJIs MPOBEACHHS Ja00opaTOpHbIX 3aHsATHi «JlabopaTopus
(bu3MUECKO XUMUW») OCHAIIIEHA JIA0OPATOPHBIM 000pYI0BaHUEM:

- YCTAHOBKA IS OTIPE/ICIICHNE HHTETPAIbHON TETJIOTHI PACTBOPEHHSI COJIH;

-0I0peTKH 1 JIabopaTopHast oCyAa AJisl IPUTOTOBJICHUS PACTBOPOB IS
naboparopHoit «TpeTnii KOMIOHEHT B IBYXCIIOWHOM KUIAKOCTHY;,

- yCTAHOBKA IS OTIPE/IEICHNs aIcOPOLIMU HA TPAHHIIE KUIKOCTh — ras3.

3. YueOHast ayaAuTopus Aj1s TPYIIIOBBIX U WHAWBUIYAIBHBIX KOHCYIbTALNH,
TEKYIET0 KOHTPOJIS ¥ MPOMEKYTOUHOM aTTeCTalli OCHAIICHA!

- KOMIIbIOTepHOM TexHHKo# ¢ maketoM MS Office, ¢ monkioyeHneM K ceTu
«VlHTEpHET» U C TOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTENbHYIO CPELy
YHHUBEPCHUTETA;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

4. IlomemieHue Jj1si CaMOCTOATEIIbHON PabOThI OCHAIIEHO:

- KOMIIbIOTepHOM TexHHKo# ¢ maketoM MS Office, ¢ moakimoYeHneM K ceTn
«VIHTEpHET» U C TOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTENBHYIO CPELy
YHHUBEPCHUTETA;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

5. Ilomemenue Uit XpaHeHUs ¥ MPOYUIAKTHYECKOTO 00CITY)KUBAHHSI yIeOHOTO
000py/IOBaHUS OCHAIICHO:

- CHeMATM3UPOBAHHON MEOEIIBbIO: CTEIUIAXKaMH JIJIsl XpaHEHHs y9eOHOTO
o0opymoBaHUs;

-MHCTPYMEHTaMH Ul PeMOHTa y4eOHOTro 000py10BaHUS.



ITpunoxxenue 1
6 YueGHO-MeTOANYECKOe 06ecriedeHre CaMOCTOSTeIBHOM paboThl 00y JarOIHXCs

Ilepeuens nabopamopnvix pabom
1. OmnpexneneHue UHTETPATBHOM TEIUIOTHI PACTBOPEHUS COJIU
2. Tperuii KOMIIOHEHT
3. BuusHME Temmeparypbl Ha CKOPOCTh XUMHUECKOW PEaKIInu

PI'P N21 «IIOBEPXHOCTHBIE ABJIEHWA»

POPMYJIMPOBKA 3AJAHUA

[Tpu ancopOumu HeKoTOpor KUCIOTHI M3 200 MJT BOIHOTO PacTBOPA 3TOM KHUCIOTHI Pa3IMUHbBIX
ucxonauslx Kommentpammii C%  (komoHka 3-6, Ta6m2.) Ha 4r aKTHBMPOBAHHOTO YIS
KOHIIEHTpalUsl KUCIOThl yMeHbIaercs 10 3HaueHuid Ci (xomonku 7-10, Tabm.2.). YCcTaHOBUTD,
KaKUM M3 aJCOpOLMOHHBIX ypaBHeHUM: ®PpelHuynxa win JIsHrMoopa, onuchIBAaeTCs MPOLECC
azIcopOIuu.

HaliTu KOHCTaHTBI B COOTBETCTBYIOIIEM YPAaBHEHUH, a TAKKE PAaBHOBECHYIO KOHILIEHTPALIMIO
pactBopa (Cs) TIpH TaKoii ke TeMIIepaType, eclii HCXO/IHAs KOHIIEHTpaus KucaoTsl obima CY = ...
Monb/mv® (kostonka 11 Tab6m.2.), a Macca afcopbenTa 4r.

Cnucok 680NpPOCO6 014 3auema no Oucuunﬂune «Du3uueckas xumus»

OcHOBHbIE IOHATHS TEPMOAUHAMUKH.
[TepBblii 3akoH TepmoauHamuku. Ilonstue o TeroBoM 3¢pdekre, TEmIOTH 00pa30BaHMI,
TOpEHUs1, pacTBOpEHUs, (pa30BbIX mpeBpamenuii. 3akoH ['ecca. Pacuerst mo 3akony ['ecca.
Bausinue Temmieparypsl Ha TEIUIOBOH 3P QEKT.
3akon Kupxroda. Pacuets! TermmoBsix a3dexron nmo 3akony Kupxroda.
Bropoii 3aKk0H TEpMOIMHAMUKH.
TepMoanHaMuyeckue pyHKIMHM, XUMAYECKUH MOTEHIIMAJ, O0IIUE YCIOBUS PABHOBECUSI CUCTEM.
Oneprust ['166ca u sueprus ['enbMroinbiia Kak KpUTEPHH, ONPEEIAIONIME HAlTPaBICHUE U IPEes
IPOTEKaHUs IPOLECCOB B HEN30JIMPOBAHHBIX CHCTEMAX.
[TonsiTue o ha3oBOM paBHOBECUH, OCHOBHBIE OnpeeieHus (azoBoro paBHoBecus. [Ipasuiio da3
['u60ca, ero mpumeHeHue.
®da30Boe paBHOBECHE B OJHOKOMIIOHEHTHBIX cHcTeMax. YpaBHeHue Knaysmyca-Knanelipona,
pacueTbl OCHOBaHHbBIE Ha 3TOM YpaBHEHUE.
VYCiioBUST XMMHUYECKOTO paBHOBECHs. 3aKOH JIEHCTBYIOIIMX Macc (TepMOAMHAMHUYECKUN).
KoHcTanTa XMMH4ECKOro paBHOBECHSI.
Buael koHCTaHT paBHOBeCHs. PaBHOBECHS B TETEPOTr€HHBIX CUCTEMAX.

Bnusinue temnepaTtypbl Ha KOHCTaHTY PaBHOBECHS.
HampaBnenne peakuuii B 3aKpbITBIX CHCTEMaxX. YpPaBHEHUE H30TEPMbI XMMHUYECKOM pPEAKIMH
Bant-T'odda, ee mpakTuueckue NpuaoKeHus. Y paBHEHHE U300apbl-U30X0PHI peakui. MeTosl
pacueTa KOHCTaHTbI pAaBHOBECHSI.
[IpaBuno Jle-IllaTtenwse, ero mpakTudeckoe NMpUMEHEHWE. BiusHHe MaBieHUS Ha MOJIOKEHHE
paBHOBECHSI.
Peanbnuble ra3pl. OmnucaHue pealbHBIX Ta30B C HCIOJIb30BAHUEM BHPHUAIBHBIX YPaBHEHUM.
Temmneparypa boing. Cmbicn BupHanbHbIX Kod(duuueHToB. YpaBHenue Ban-nep-Baanbca.
Opdext xoymnst — Tomncona. TemnepaTtypa naBepcuu. CKMUKEHHE Ta30B.
Onpenenenne noHATHS “pacTBOp”’. COCOOBI BEIPXKEHUS COCTaBa PACTBOPOB.
Bnusinue pa3nuyHbix pakTOpoB Ha PaCTBOPUMOCTb.
Mogenu pacTBOpOB: HieajbHbIE (COBEpIIEHHbIE) U OECKOHEUHO pa30aBlICHHbIE PacTBOPHI, UX
OTIINYME OT PEAIbHBIX PACTBOPOB.
3axonbl Payns u I'enpu. [lapunanbsHblie MOJISpHBIE BEIMUUHBL, UX OIPEECIIECHHUE.



CgoiicTBa pa30aBICHHBIX PACTBOPOB HE OAJIEKTPOJIUTOB. JlaBieHWe mapa Hax pPacTBOPOM,
TeMIlepaTypa KUIEHUS U 3aMep3aHusl.

OCHOBHBIE TOHATHUS XMMUYECKON KNHETUKH.

Crioco6s!1 onpenienenust CKopocTu peakiun. opmanibHasi KHHETHKA TOMOTCHHBIX Peakinid. 3aKoH
JIEHCTBYIOILIMX Macc.

Ilopsinky peakuuii U UX MOJIEKYIISIPHOCTb.

Peakuuu nepBoro, BTOporo U n-ro nopsiKkoB.

Kunernueckue ypaBHEHHUS IJis1 peaKLUid pa3IMYHBIX MOPSIIKOB.

[lepuon nomymnpeBpamnieHusl.

KoHcTaHTa CKOpOCTH peakiuy, €€ CBOUCTBA, pa3MEPHOCTH U ONPEIEICHUS.

MeTtoabl onpeiereHus NopsiKa peaKkiuu.

IToBepXHOCTHOE HATSAKEHUE, METOIBI €TI0 U3MEPEHHUSI.

AncopO1si, OCHOBHBIE MOJIOKEHHS U YPaBHEHUS acOPOLIUU.

Ypasuenue ['m60ca.

VYpaBaenue Opeiinanuxa. YpaBaenue Jlenrmropa.

3aBUCUMOCTb a/ICOPOLIUU OT TEMIIEPATYPBHI.



[Tpunoxenue 2

7 OLleHOYHBIE CPENCTBA I IPOBEIEHUS IPOMEKYTOUHON aTTECTallMK

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl IPOBeIeHUs
MPOMEKYTOYHOM aTTeCTALMU:

CTpyKTypHBIii
JJIEMEHT
KOMITIETEHIINH

[Inanupyembie
pe3yIbTaThl 00yICHHUS

OneHouyHble CpeACTBA

OIIK-18 CniocoGeH y4acTBOBaTh B HCCIIEAOBAHUSAX 0OBEKTOB MPOGECCHOHATBHOM JACATEIHHOCTH
U UX CTPYKTYPHBIX 2JIEMEHTOB

OIIK-18.1

OcymecTBisieT
CUCTEMAaTU3AIHIO
UCXOJHBIX JIaHHBIX 00
00BEKTE UCCIICTOBAHUS

Cnmcok BONPOCOB Ui NPOBEJAEHUS IK3aMEHa 110
AUCIHHIJIMHE

OCHOBHBIE IOHATHUS TEPMOJNHAMHUKHU.

IlepBbiii  3akOH TepMoaMHAMHMKH. IlonsTne o
Ter1oBoM 3¢ (deKTe, TermIoThl 00pa30oBaHUsl, TOPEHUS,
pactBopeHHs, $a30oBbIX NpeBpameHuii. 3akoH ['ecca.
Pacuersl 1o 3akony I'ecca.

Brnusitaue Temrmepatypsl Ha TEIIOBOH Y eKT.

3akon Kupxroda. Pacuersl TemnoBsix 3QQeKToB Mo

3akoHy Kupxroda.
Bropoii 3aK0H TEpMOJIMHAMUKH.
TepmoanHamMuueckue byHKINH, XUMHYECKHUU

HOTEHIMaj, OOIIMe YCIOBUS PAaBHOBECUS CHUCTEM.
Ouneprusi [mO6ca um »sHeprus ['enpMromnpia Kak
KPUTEPUH, ONPENCIAIOIME HANpPaBIECHUE U Ipeleln
INPOTEKaHHUs  MPOLECCOB B  HEU30JIUPOBAHHBIX
CUCTEMaAX.

[TonsTue o (a3oBOM paBHOBECHH, OCHOBHBIE
onpenenenus ¢azoBoro paBHoBecus. I[IpaBuino ¢asz
['u60ca, ero mpumeHeHue.

da30Boe  paBHOBECME B  OJHOKOMIIOHEHTHBIX
cucreMax. YpasHenue Kiaysmyca-Knanelipona,
pacueTsl OCHOBAHHBIE HA ’TOM YpaBHEHUE.

VcnoBuss ~ XMMHYECKOTO — paBHOBECHS.  3aKOH
JENCTBYIOINX Macc (TepMOAMHAMUYECKHUIA).
KoHcTanTa XMMH4€CKOro paBHOBECHSI.

Bungel  koHcTaHT paBHOBecusd. PaBHOBecus B
reTepOreHHBIX CUCTEMAX.

BnusiHue temnepaTypsl Ha KOHCTaHTY PaBHOBECHS.
HampaBnenue peaknmii B 3aKpBITBIX CHCTEMaX.
VYpaBHEHHE  M30TEpPMBl  XUMHUYECKOW  peakUuu
Baut-T'opda, ee mnpaktuueckue MNPUIOKEHUS.
VYpaBHeHHEe H300apBI-M30X0PBl  peakiuu. MeTobl
pacuera KOHCTaHTbl paBHOBECHSI.

IIpaBuio Jle-IllaTensne, €ro MPAKTUYECKOE
npuMeHeHue. BinsiHue 1aBlieHUST Ha TMOJIOKEHUE
paBHOBECHSI.

Omnpenenennie  moHsATUS  “pacTBOp”.  CrHOCOOBI

BBIPQXXEHHS COCTaBa PacTBOPOB.

Bnusinue pa3nuyHbix pakTOpoB HA PaCTBOPHUMOCTb.
Mopenu pacTBOpPOB: Hji€albHbIE (COBEPILICHHBIE) U
OECKOHEYHO pa30aBJIEHHBIE PACTBOPHI, UX OTIUYHUE OT




CTpyKTypHBII

[Inanupyembie
JJIEMEHT OueHouHbIE CpeICTBA
pe3yNbTaThl 00yICHHUS
KOMITIETEHIINH
peallbHBIX PaCTBOPOB.
3akonbl Payns u I'enpu. IlapuumanbHble MoJisspHBIE
BEJIMUMHBI, UX OIMpEeJIeIICHHUE.
CaoiicTBa pa30aBiIEHHbBIX pacTBOpOB HE
AIIEKTPONIUTOB. JlaBjeHwe mapa HaJa pPacTBOPOM,
TEeMIIepaTypa KUNEHUS U 3aMep3aHusl.
OIIK-18.2 Hcnonb3yer 3agaum 11l CAMOCTOSITEILHOTO PeleHust U3
METOJUYECKUE OCHOBBI | MPO(eCcCHOHAIBLHOM 1eATeJbHOCTH
BBITIOJIHEHUSI  HAay4YHBIX [Ipu amcopOumm HEekoTOpOH KUCIOTH U3 200 Mt
HCCIIEI0OBaHUI U [BOmHOrO pacTBOpa 3TOW KHCIOTHI  Pa3IUUYHBIX
00paboTKn X | ncxonueix KoHuenTpammii C%  (komonka 3-6, Ta611.2.)
pe3yJIbTaTOB Ha 4T aKTUBUPOBAHHOTO YTJIsI KOHIICHTPALIUSI KHCJIOTHI

ymenbinaercss 1o 3HaueHudd Ci  (xomonku 7-10,
Taby.2.). YcTaHOBUTb, KAKUM M3 aJICOPOIIMOHHBIX
YpaBHEHUU: OpeltHnxa WA JIsHrMIODA,
OIMCHIBAETCS MPOLIECC AJICOPOLIUH.

Haiitu  KOHCTaHTBI B COOTBETCTBYIOIIEM
YpaBHCHHH, a TaKXe PAaBHOBECHYIO KOHIICHTPAITHIO
pactBopa (Cs) mpu Takol ke TemIeparype, eciu
MCXOHAs KOHIEHTpamus KuciorTel Obima C% = ..
Moub/M°, a Macca azcopOeHTa 4r.

6) HOpﬂ)IOK MpOBECACHUA HpOMe)KyTO‘-IHOﬁ aTTeCTalluM, IOKA3aTe¢/JIn U KPUTECPUH
OIICHUBAHUSA:

[TpoMexyTouHass arrecTanuss IO AWCLUIUIMHE BKJIOYAET TEOPETUYECKUE BOIPOCHL,
MO3BOJIAIOIINE OLIEHUTh YPOBEHb YCBOEHHS OOYYalOIMMUCS 3HAHUHM, U MPAKTUYECKUE 3aJaHus,
BBISBIISAIOLINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUH U BIIQICHUH, TPOBOIUTCS B (hopMe:

- BBIIIOJIHEHUS U 3aIUThI Ja0OPAaTOPHBIX padoT;

-BBITIOJTHEHUS M 3alUTHI JOMAlIHEN pacueTHO-TpaduuecKoil paboTsl;

- 3a4era.

Boinonnenue 1abopaTopHbIX pabOT MPOBOAUTCS B YUEOHBIX ayAUTOPUSIX JUISI IPOBEICHUS
n1abopaTopHbIX padoT o aucuunianHe «duznyeckas XuMus MO pyKOBOJACTBOM INPENoAaBaTes,
pacyeT M TOATOTOBKAa K cJade J1IabopaTOpHOW pabOThl OCYIIECTBISETCS OOYyJarouuMCs
CaMOCTOSITENBHO.

Kpureprn oneHuBaHusI 1a00paTOPHBIX Pa0OT: «3aYTEHO», «HE 3aUYTEHO».

JlomarHsist pacueTHO-rpaduyeckast paboTa BBINOJIHAETCS CaMOCTOSTENFHO, B Ipoliecce ee
HaNKCaHUs 00YJaIONIUiiCs pa3BUBaeT HABBIKM K HAyYHOH padoTe, 3aKperisisi 1 OJHOBPEMEHHO
pacumpsisi 3HaHUs, OJY4YEeHHBIE MTPH U3y4eHuu Kypca «Dusnueckas xumus». [Ipu BeImoTHEHUN
KypcoBOil paboThl oOyuaromuiics JODKEH MOoKa3aThb CBOE YMEHHE paboTaTh CO CIPAaBOYHOMN
JUTEPATypOH U IPYTUMH JIUTEPATYPHBIMH UCTOUHUKAMH, A TAK)KE€ BO3MOKHOCTh aHAJIM3UPOBATh
MIOJTy9YCHHBIC PE3YIIbTATHI.

Kpurepun oneHuBanusi JoMalliHeil pacdyeTHO-rpaduueckoil paboThl: «3a4YTEHO», «He
3aYTEHO».

IMoka3aTeu U KPUTEPUH OIIEHUBAHUS 3a4eTAa:




— OIICHKY «3a4TEHO0» CTYJICHT II0JIy4aeT, €CIM MOXKET IT0Ka3aTh 3HAHUS HA YPOBHE
BOCTIPOM3BEICHUS 1 OOBSICHEHUS WH(OPMAIIUN, HHTEJUICKTYaIbHBIE HABBIKH PEIICHUS TPOCTHIX
3aJ1a4, MOJXKET JIaTh OLICHKY MPEIJI0KEHHOW CUTYALIHH.

— OIICHKY «He3a4YTEeHO0» CTYJCHT IOJIy4aeT, €CIIM HE MOXKET [T0Ka3aTh 3HAHUS HAa YPOBHE
BOCIIPOM3BEICHUS M OOBSICHEHUS HH(POPMAIINH, HE MOXKET IIOKa3aTh HHTEIUICKTYaIbHbIC HAaBBIKU
peIIeHus MPOCTHIX 3a/a4, 1aTh OLIEHKY NPEI0KCHHON CUTYaIUH.

DK3aMeH 110 JaHHOW JUCHIHUIUIMHE TPOBOAUTCS B YCTHOM (hopMe 10 IK3aMEHAIIMOHHBIM
ouseTam, Kascowlii U3 KOmMopulx 8KI04aem 2 meopemuieckux 60npoca u 00HO NPaKmuiecKoe
3adanue.



