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PaGouas mporpamma paceMoTpeHa i 0100peHa Ha 3acelaHul Kadeapsl Merannyprau u
XHMHYECKHX TEXHOJIOTHH 7 ‘
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JIucr aktyanusanuu padoyeii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceqaHuu Kadeapsl MeTamTypruu 1 XMMUYECKUX TEXHOJIOTHI

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqaHuu Kadeapbl METauTypriud 1 XAMHUYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogqodpena st peamsanuu B 2027 - 2028
y4eOHOM rojIy Ha 3aceqaHuu Kaeapbl MeTaluTyprui ¥ XUMHUECKUX TEXHOJIOT Ui

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

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2028 - 2029
y4eOHOM Toy Ha 3aceaHuu Kapeapsl MeTauTypriud i XHMHYSCKAX TEXHOJIOTHH

[Iporokomn ot 20 1. Ne

3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
y4eOHOM ToJTy Ha 3aceaHuu Kapeapsl MeTauTypriud i XHMHYECKAX TEXHOJIOTHH

[Iporokom ot 20 . Ne

3aB. kadenpoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2030 - 2031
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl MeTaryprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadenpoit A.C. YapquKO




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

[enbro ocBOeHUS TUCHUTUIMHBI «Du3nueckas XuMusi» SBIISICTCS:

JOCTH)KCHHUE BO3MOKHOCTH OMHCHIBATh BPEMEHHOU X0]1 XUMHUYECKUX
(U3UKO-XMMHYECKUX TIPOIIECCOB HAa OCHOBE WCXOJHBIX CBOWCTB CHUCTEM M BEIIECTB HX
COCTABJISIIONINX, & TAKKE KOHCUHBIN PE3YJIbTaT COOTBETCTBYIOIIHMX IIPOIIECCOB.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

HNuctummuaa ®dusnueckas XUMHS BXOIUT B 00s3aTENbHYIO 4YacTh Y4eOHOTO IIaHa
00pa3zoBaTeIbHON MPOTPAMMBI.

JUis  w3ydeHus  JAWCHMUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJAJICHUSA),
c(hopMUpOBaHHBIC B pE3YJIbTATE U3yUYCHUS AUCITUTUIHH/ TPAKTHK:

dusnka

XuMus

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYEeHUHW TAHHOW IUCIUTLIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUCHUS] JUCIUILITNH/TPAKTHK:

Xumust GI0TOPEareHToB

®dJroTalMOHHEBIN METO 000TaIIEHUS

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHu s

B pesynbrate ocBoeHHsS AUCHUIUTUHBI (MOIyJs) «DPu3ndeckas XUMUS) 00YJarOUUiics
JIOJDKEH 0071a/1aTh CIISAYIOUIMMU KOMIIETeHLIUAMU:

Kon nanukaTopa WNHnukaTop TOCTHKEHUS KOMIIETCHITUN

OIIK-18 Criocoben yyacTBOBaTh B HCCIIEIOBAHUAX 00BEKTOB MPO(PECCHOHATBHOM NS TeTbHOCTH
U UX CTPYKTYPHBIX JIEMEHTOB

OIIK-18.1 Ocy1iecTBiseT CHUCTEMATU3aLUI0 HCXOIHBIX JIAHHBIX 00 O0OBEeKTe
WCCIICIOBAHHS

OIIK-18.2 Hcnonb3yeT METOIMYeCKHe OCHOBBI BBIOJIHEHHS] HayYHBIX MCCIIEJOBaHUMN
1 00pabOTKH UX PE3yJIbTaTOB




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCHHUIIINHBI (MOIYJIS)
OO0mmast TpyI0eMKOCTh AUCIHILTUHBI cocTaBiseT 3 3aueTHbIX eauHui 108 akan. gacos, B ToM
qHCIe:
— KOHTaKTHas pabora — 55,9 akaj. 4yacos:
— ayauTopHas — 54 akaJl. 4acos;
— BHeayauTopHas — 1,9 akaj. 4acos;
— camocTosTenpHas padota — 52,1 akaz. 4acos;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. yac;

dDopMa aTrrecTaluu - 3a4cT

AynuropHas g
o | KoHTakTHAS pabota E 3 ®dopma TeKyILero
= s & Bu KOHTPOJIA
Paznmen/ Tema 3 (B axaz. acax) g A . P Kon
S 3 ©| caMOCTOSITEIBbHOM | yCHeBaeMOCTH U
JUCIIMILIAHB 5 [ . | xommerenun
O g £ padoThI TIPOMEKYTOUHOM
Tlex. mab. | MpaKT. zZ aTTecTalyy
3aH. 3aH. | O &
1.
IToaroroBka k
1.1 Tpeamer u MeETOABI,
nabopaTopHO-
TTOFATHA 1 3ajatu MPaKTHIECKOM JlaGoparopnas
(uznaeckoit XUMHH 9 10 ?I,)aHflTI/IIO Nol y a6(I))Ta J\i 1 OIIK-18.1,
Xumuaeckast o pabora 17, OIIK-18.2
pabora ¢ YCTHBIH OTIPOC
TEPMOJMHAMUKA.  3aKOHBI
6ubnnorpaduyec
TEPMOJINHAMUKH.
KHM MaTepuaiaMu
Pabota ¢
1.2 Xmurrtecxoe 1 dasosoe 9 6 10 | 6ubnuorpaduuec VeI onpoc OIIK-18.1,
paBHOBecHE P P OIIK-18.2
KUM MaTepragaMu
IlogroroBka Kk
1a00paTOpHOMY
JlaGoparopnas
1.3  TepmomuHamMuueckas 3aHATHIO No2, patop OIIK-18.1,
9 6 10 pabora No2,
TEOpHsI PacCTBOPOB 5 pabora ¢ " OIIK-18.2
YCTHBIH OTIPOC
oubnnorpaguuec
KHUM MaTepuagaMu
IToaroroBka k
nabopaTopHOMY
3aHATHIO Ne3, JlaGopaTopHas
pabota ¢ pabora Ne3,
14 TToBepxHOCTHBIE Oubamorpaguuec | - yerueiii onpoc, OIlK-18.1,
9 6 22,1 |kum matepuanamm,| caaga PT'P Nel
SIBJICHHS OIIK-18.2
BhInosiHeHue PT'P «AncopOuus»,
Nel «AncopOrmsny, KOHTPOJIbHAs
ITOATOTOBKA K pabora
KOHTPOJIbHOU
pabore
Wroro no pazneny 36 18 52,1
Uroro 3a cemectp 36 18 52,1 3a4éT
Hroro no nuciuminHe 36 18 52,1 3a4eT




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

OO0pa3zoBarenbHbIe TEXHOJIOTHH — 3TO LEJIOCTHAsE MOJENb 00pa3oBaTeIbHOro Ipolecca,
CHU-CTEMHO ONpEENAIoNas CTPYKTYpY M COJEpXKaHHE MAEATEJbHOCTH O00€MX CTOPOH 3TOro
npo-miecca (IpenogaBarenss W CTYAEHTA), HMMEIOIIAs LEJIbl0 JOCTHKEHHE IIAHUPYEMbIX
pe3yibTa-TOB € IONPaBKOM HAa MHAMBHUIYyalbHble OCOOEHHOCTM €ro  y4acTHMKOB.
TexHOIOrHYHOCTh y4eOHOro TMpolecca COCTOMT B TOM, YTOOBI caeiaTh Y4eOHBIH mporecc
HOJIHOCTBIO YIIPABIISA-EMbIM.

OCHOBHBIMU PHU3HAKAMH 00pa30BaTEIbHON TEXHOJIOTUU B €€ COBPEMEHHOM IIOHUMAaHUU
SBIISIFOTCSL:

— ZIeTalIbHOE ONMCaHue 00pa30BaTEIbHBIX LIETCH;

— II0JTaliHOEe oONucaHue (MPOEKTUPOBaHME) CHOCOOOB JOCTHIKEHHS 3aJaHHBIX
pEe3yJbTaTOB-1IENEH;

— HCIOJb30BaHHE OOpPAaTHOM CBSI3M C LEJIbI0 KOPPEKTUPOBKU 00pa3oBaTeIbHOIO
nporecca;

— rapaHTUPOBAHHOCTh JOCTUTAEMbIX Pe3yJbTaTOB;

— BOCIIPOU3BOJIMMOCTh 00pa30BaTENIbHOTO MPOIEcca BHE 3aBUCMMOCTH OT MacTepCTBa
npe-TnojaBaTes;

— ONTUMAJILHOCTb 3aTPAYMBAEMBIX PECYPCOB U YCUIIUH.

Peann3anus KOMIETEHTHOCTHOI'O 1O/IX0/1a IPEyCMaTpUBaET HCII0JIb30BaHUE B yUeOHOM
IIPOLECCE AKTUBHBIX M WHTEPAKTUBHBIX (OpM TNPOBEACHMSI 3aHATHM B COUYETAHUU C
BHEAYAUTOPHOU pabOTOH ¢ L1ebi0 (POPMUPOBAHUS U PA3BUTHUS IPOPECCHOHATIBHBIX HABBIKOB .

TpaguiuonHble 00pa3oBaTeNbHbIE TEXHOJIOTMHM OPUEHTUPYIOTCS Ha OpraHU3aluio
00pa30BaTeNILHOTO  IpoLecca, MPEANONAralolyl0o MpsAMYI  TPAHCISALMIO 3HAHUH  OT
npenogaBaress K CTyJIEHTY (IPEeUMYILIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUIIOCTPATUBHBIX
METO/I0B 00ydeHus1). YueOHas IesATeIbHOCTh CTYJEHTAa HOCUT B TaKUX YCJIOBHSX, KaK IPaBUIIO,
PENpONYKTUBHBIA XapaKTep.

@®opMbl y4eOHBIX 3aHATHH C UCIIOJIb30BAHUEM TPAJAUIIMOHHBIX TEXHOIOTHIA:

WudopmanvonHas Jekuus — I[OCJeloBaTelbHOE H3JIOKEHHE MaTepuaia B
JUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpEICTBAMU
(MOHOJIOT TIpenogaBartess).

JlabopaTopHas paboTa — opraHuzaius yaeOHOM pabOThI C pealbHBIMH MaTepUaTbHBIMU U
UH(POPMALIMOHHBIMU OOBEKTaMM, HKCIEPUMEHTabHAsi pPadoTa C aHAJIOTOBBIMH MOJEISIMHU
peaTbHbIX OOBEKTOB.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMxcst
[Ipencrasneno B npuiioxeHuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecCTAMI
[IpencraBieHb! B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIIUHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

l.bokmreiin b. C. ®usnueckas XUMUsA: TEPMOJUHAMHMKA M KMHETUKA [DJIEKTPOHHBIN
pecypc] @ yueonoe mocodbue / b. C. Bokmreiin, M. M. Menaenes, 10. B. IloxBucHeB. —
OnektpoH. naH. — MockBa @ MUCHUC, 2012. — 258 c¢. — Pexum nocryna:
https://e.lanbook.com/book/47443

2. [IpakTHueckue U KOHTPOJIbHBIE PAOOTHI MO (PU3MUECKON XUMUH : yueOHOe rmocodue /
[9. B. Mionpauna, C. I1. Knoukosckuit, H. }0. CBeunukosa u ap.] ; MI'TY. - MarauToropck :
MI'TY, 2013. - 1 smekrpon. onrt. auck (CD-ROM). - 3arn. ¢ tutyn skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/272 . - Makpooobekr. - Tekcr
AIIEKTPOHHBIN. - CBenenus poctynusl Takke Ha CD-ROM.



https://e.lanbook.com/book/47443
https://host.megaprolib.net/MP0109/Download/MObject/272

0) lonoJiHMTE IbLHASA JIUTEpaTypa:

1. Xumuueckasi KHHETHKA U aJICOPOIIHS : METO/. YKa3aHUs ISl CTYICHTOB IO JUCITUTLINHE
"Ouznyeckas xumusa" / [D. B. Tonpauna, C. I1. Knoukosckuii, H. FO. CBeunukoBa u ap.] ;
MI'TY. - Marauroropck : MI'TY, 2013. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutys.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/278 -- MakpooObeKT. -
Tekct : anexkTpoHHBIN. - CBeneHus nocTymHbl Takke Ha CD-ROM.

2. IloBepxHOCTHBIE sIBIICHUS. AncopOmust : yueobnoe nmocodue / A. H. Cmupnos, H. 1O.
CgeunukoBa, C. B. IOguna, 3. B. lronpauna ; MI'TY. - Marautoropck : MI'TVY, 2017. -1
anekTpoH. ont. quck (CD-ROM). - 3ar. ¢ tutyi. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1959 . - MakpooObekT. - Tekcr :
ANIEKTPOHHBIN. - CBenenus poctynnsl Takke Ha CD-ROM.

B) MeTonuyeckue ykazaHusi:

1. JlaGopaTOpHBII MPAKTUKYM IO (PU3MUECKON XUMUH : YIeOHO-METOANYECKOe Imocodue /
A. H. Cmupnos, H. 1O. Ceeunuk, C. B. FOguna, 3. B. lronpauna ; MI'TY. - Marautoropcex :
MI'TY, 2017. - 1 snmektpon. ont. auck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20641 . - MakpooobekT. - Tekct :
AIIEKTPOHHBIN. - CBenenus poctymnnsl Takke Ha CD-ROM.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue
HaumenoBanue

1o Ne morosopa Cpok neiicTBUS JIULEH3UH
7Zip CBOOOJHO PacHpOCTPaHIEMOE 06eccpoyHO
FAR Manager CBOOOIHO PacCIpOCTPaHIEMOE OECCPOUHO
Bpaysep Yandex |cBoOOmHO pacmpocTpaHsIeMoe 0OeccpoyHO

IIpodeccnonanbHbie 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIC CHCTEMbI
HasBanue xypca CchlIKa

OneKTpoHHEIe pecyperl Oubnuorexn MITY mm. https://host.meqgaprolib.net/MP0109/Web
T'.1. Hocosa

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeyeHne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/IaJ'ILHO-TGXHI/ILICCKOG o0OecrieueHue JUCIHTUITIIIMHBI BKJIIFOYACT:


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. Yuebnas ayauropus Ui IpOBENCHUS 3aHATUIN JIEKIIMOHHOIO TUIIA OCHAIIIEHA!

- TEXHUYECKHMMH CPEJICTBAMU OOYUEHUs, CIYXAIlUMH ISl TPEACTaBICHUS ydeOHOMN
uHpopMauuu OOJIBLIION ayAUTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XPAaHEHUs, INepeJadynd u
npeCcTaBiIeHUs yaeOHOH nH(pOopMaInu;

- CIELUAIN3UPOBAHHON MEOEIBIO.

2. YuebHas ayauToOpus JUIs MpPOBEACHUS JadOpaToOpHBIX 3aHATHH «JlabopaTopus
(bu3n4ecKoil XMMUM» OCHALIEHA J1JAOOPaTOPHBIM 000PYIOBAHUEM:

- YCTaHOBKA /ISl OIPEEIIEHNE UHTErPaIbHON TEIJIOTHI PACTBOPEHUS COJIN;

-OropeTku U jgabopaTopHas mocyna AJis NIPUTOTOBICHUS PacTBOPOB AJIS JIaOOPATOPHOU
«Tperuit KOMIIOHEHT B JBYXCJIOMHOM KUJIKOCTHY;

- YCTaHOBKa JUIsI ONIpEIeJIEHUs aCcOPOIIMM HAa TPAHULIE KHUJIKOCTh — Iras.

3. YuebHas ayquTopus Ui TPYIIOBBIX U MHAWBUAYAIBHBIX KOHCYIbTAIUNA, TEKYIIETO
KOHTPOJISI ¥ TPOMEKYTOYHOM aTTECTALIMU OCHAIIICHA!

- KOMITBIOTEpHOI TexHHKO# ¢ maketom MS Office, ¢ moakitouennem k cetu «HTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. ITomerieHue 7151 CaMOCTOSATENIbHOM pabOThl OCHALIEHO:

- KOMITBIOTepHOI TexHKKO# ¢ maketom MS Office, ¢ moakiroueHnem k cetu «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. ITlomemenue A XpaHeHHsT W NPO(UIAKTUYECKOrO OOCIyXKHBaHUA Yy4eOHOTro
000py1I0BaHUS OCHAIIICHO:

- CIIeLUAIN3UPOBAHHON MEOEIbIO: CTeNIaKaMU JJIs XpaHeHHsl y4eOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU ISl PEMOHTa y4eOHOIr0 000py10BaHUSI.



ITpunoxxenue 1

6 YueOHO-MeTOoaHUYeCKOe o0ecneyeHne caMoOCTOATEIbHOI padoThl 00y4aloIuXCs

Ilepeuensv nadopamopnuix pabom
1. Ompenenenue HHTErpaibHON TEIIOTH PACTBOPEHUS COJIU
2. Tpernii KOMIIOHEHT
3. BnusHuMe Temmeparypbl Ha CKOPOCTh XUMHUECKOW PEeaKIuu

PI'P Ne1 «IIOBEPXHOCTHDBIE ABJIEHHUA »
®OPMYJIMPOBKA 3ATAHUA

IIpu agcopOuuu HEKOTOPO# KUCIOTH! U3 200 MJT BOJHOTO PAaCTBOPA 3TOM KUCIIOTHI pa3InYHbIX
ncxonueix Kommentpamuii C%  (komonka 3-6, Ta6m2.) Ha 4T aKTHBMPOBAHHOTO YT
KOHLEHTpalusl KUCIOThl yMeHblaercs 10 3HaueHui Ci (xomoHku 7-10, Tabi.2.). YCTaHOBUTS,
KaKUM U3 aJCcOpOLMOHHBIX ypaBHeHUi: DpeliHmmuxa win JIPHrMIOpa, OMHMCHIBAETCS MPOIECC
azcopOnuy.

HaiiTi KOHCTaHTBI B COOTBETCTBYIOIIEM YPAaBHEHUH, a TAK)KE PABHOBECHYIO KOHIIEHTPAIIMIO
pactBopa (Cs) IpH Takoii %ke TeMIepaType, ecili HCXOHAsA KOHIIEHTPaIHs KucIoThl 6bi1a Co = ...
Moub/aM° (kononka 11 Ta611.2.), a Macca afcopOenTa 4r.

Cnucok éonpocoe 0na 3auema no oucyuniune «Quznuueckas Xumuny

OcHOBHBIE IOHATHS TEPMOAUHAMUKH.
[TepBblii 3akoH TepmoauHamuku. Ilonstue o TeroBoM 3¢dekre, TEmIOTHl 00pa30BaHMI,
TOpeHusi, pacTBOpeHUs, pa30BbIX MpeBpalleHuil. 3akoH 'ecca. PacueTs! o 3akony I'ecca.
BausiHue Temiieparypsl Ha TEIUIOBOH AP QEKT.
3akon Kupxroda. Pacuets! TermmoBsix a3dexron o 3akony Kupxroda.
Bropoii 3aKk0H TEpMOIMHAMUKH.
TepMoanHaMuyeckue pyHKIMHM, XUMAYECKUH MOTEHIIMAJ, O0IIUE YCIOBUS PAaBHOBECUSI CUCTEM.
Oneprust ['166ca u sueprus ['enbmronbiia Kak KpUTEPUH, ONPEEISIONINE HAITPaBICHUE U IPEes
IIPOTEKaHUs IPOLECCOB B HEN30JIMPOBAHHBIX CHCTEMAX.
[TonsiTue o ha3oBOM paBHOBECUH, OCHOBHBIE ONpeeieHus (a3oBoro paBHoBecus. [Ipasuiio da3
['u60ca, ero mpumeHeHue.
®da30Boe paBHOBECHUE B OJHOKOMIIOHEHTHBIX cHcTeMax. YpasHeHue Knaysmyca-Knanelipona,
pacdeTbl OCHOBaHHbBIE Ha 3TOM YpaBHEHUE.
VYCiioBUSI XMMHUYECKOTO paBHOBECHs. 3aKOH JEHCTBYIOIIMX Macc (TepMOAMHAMHUYECKUN).
KoHncTanTa XMMI4ecKoro paBHOBECHSI.
Bunbl koHCTaHT paBHOBecus. PaBHOBECHSI B TETEPOT€HHBIX CUCTEMAX.

BnusiHue temnepaTtypbl Ha KOHCTaHTY PaBHOBECHS.
Hampasnenne peakuuii B 3aKpbITBIX CHCTEMaxX. YpPaBHEHUE H30TEPMbI XMMHUYECKOM DPEAKIMH
Bant-T'odda, ee mpakTuueckue NpuaoKeHus. Y paBHEHHE U300apbl-U30X0PHI peakuu. MeTosl
pacueTa KOHCTaHTbI pAaBHOBECHSI.
[IpaBuno Jle-IllaTtenwse, ero mpakTudeckoe NMpuUMEHEHWE. BiusHHe naBieHUS Ha MOJIOKEHHE
paBHOBECHSI.
PeanbHuble ra3pl. OnucaHue peanbHBIX Ta30B C HCIOJIB30BAHUEM BHPHUAIBHBIX YPaBHEHUM.
Temmneparypa boing. Cmbicn BupHanbHbIX Kod(duuueHToB. YpaBHenue Ban-nep-Baanbca.
Opdext xoymns — Tomncona. TemnepaTtypa naBepcun. CKMKEHHE Ta30B.
Onpenenenue noHATHs “pacTBOp”’. CrOCOOBI BEIPaXKEHUS COCTaBa PACTBOPOB.
BausiHue pa3nuyHbIX GakTOpPOB Ha PACTBOPUMOCTD.
Mogenu pacTBOpOB: HcaJbHBIE (COBEpIIEHHbIE) U OECKOHEUHO pa30aBICHHBIE PacTBOPHI, UX
OTIIMYME OT PEAIbHBIX PACTBOPOB.



3akonbl Payns u I'enpu. [lapunanbHbie MOJISIPHBIE BETUYUHBI, UX ONPEICICHHE.

CpoiicTBa pa30aBICHHBIX PAaCTBOPOB HE 3JEKTPOIUTOB. JlaBieHue mapa Haa pacTBOPOM,
TEMIIepaTypa KUIEHUS U 3aMep3aHusl.

OcHOBHBIE IOHATHS XUMUYECKON KUHETUKU.

CrniocoOslI onpeienieHus: CKopocTu peakuuu. @opmManbHas KWHETHKA TOMOTCHHBIX PEaKIUii. 3aKOH
JIEUCTBYIOLIUX MACC.

[Topsiaku peakuuii U UX MOJEKYJISIPHOCTb.

Peakuuu nepBoro, BToporo 1 n-ro NopsaKoB.

Kunetnueckue ypaBHEHMs 1J1s1 peaKLUM pa3IMYHbIX OPSIKOB.

Ilepuon nomymnpespamnieHusl.

KoHcTaHTa CKOpOCTH peakiuy, €€ CBOMCTBA, pa3MEPHOCTU U ONPEIEICHUS.

MeTto/1bl OnIpeeeHNs OPSAIKA PEAKIUH.

IToBepXHOCTHOE HATAKEHUE, METOJIbI €I0 U3MEPEHHUSI.

AncopO1usi, OCHOBHBIE TTOJIOKEHUS U YPaBHEHHUS a/ICOPOIIHH.

VYpauenue ['n60ca.

VYpasuenue Opeitnanxa. YpaBHenue JIeHrmropa.

3aBUCHUMOCTbH a/ICOPOIIUU OT TEMIIEPaTyPBhI.



[Ipunoxenue 2

7 O1leHOYHBIE CPEJICTBA IS IPOBEIEHUS ITPOMEKYTOUYHOM aTTeCTaI[u!

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl MPOBeIeHUs
MPOMEKYTOYHOM aTTEeCTALMU:

CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINH

[Inanupyembie
pe3yIbTaThl 00yICHUS

OneHouyHble CpeaCcTBa

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

OIIK-18.1

OcymecTBisieT
CUCTEMAaTHU3AIIHIO
UCXOJHBIX JIaHHBIX 00
00BEKTE UCCIICTOBAHUS

Cnucok Bonpoco 115 npoBegenuss IK3AMEHA no nucnunianne
OcHOBHBIE IOHATHS TEPMOANHAMUKH.

[lepBbiii  3akoH TepMoauHamuiKku. IloHsitue o
TEIIOBOM 3¢ (eKTe, TeII0Th 00pa3oBaHusl, TOPEHUS,
pactBopeHus, $a3oBbIX MpeBpaiieHuil. 3akon ['ecca.
Pacuers o 3akony I'ecca.

Brnusinue temnepatypsl Ha TemaoBon A eKT.

3akon Kupxroda. Pacuersl TemnoBeix 3¢(hexkToB 1mo
3akony Kupxroda.

BTtopoii 3aK0H TepMOIMHAMHUKHU.
TepmoanHamMuueckue byHKIHIH, XUMUYECKHUM
NOTEHLIMA], OOILMEe YCJIOBHUS PaBHOBECHUSI CHUCTEM.
Ouneprus ['ub6ca wu »osHeprus [enbmronbla Kak
KpUTEPUH, ONPEIEIAIOIME HAIpaBJIE€HUE U IpeJen
MPOTEKaHUs  MPOLECCOB B  HEU30JHUPOBAHHBIX
CUCTEMaX.

[Tonsstue o (da3oBOM pPaBHOBECHH, OCHOBHBIE
onpeneneHus: ¢azoBoro paBHoBecus. [IpaBuio ¢a3
['u66ca, ero npuMeHeHue.

da3oBoe  paBHOBECME B  OJHOKOMIIOHEHTHBIX
cucrtemax. YpaBHeHue Kiaysmyca-Kinaneiipona,
pacueTbl OCHOBAHHBIE Ha ’TOM YpaBHEHUE.

VYcnoBus ~ XMMHMYECKOTO ~ pPABHOBECHS.  3aKOH
JIEHCTBYIOIUX Mmacc (TepMOIMHAMUYECKUIN).
KoHcTaHTa XUMHUYECKOTO paBHOBECHS.

Buael koHCTaHT paBHOBecusi. PaBHOBecHus B
reTePOreHHbIX CUCTEMAX.

Bnusinue temnepaTtypbl Ha KOHCTaHTY PaBHOBECHS.
HampaBnenue peakumii B 3aKpbITBIX CHCTEMax.
VpaBHEHHE  W30TE€PMBl  XMMHYECKOM  peakIHH
Bant-T'odpda, ee mnpakTtuueckue MNPHIIOKEHHUS.
VYpaBHeHHe H300apbI-U30X0pbl peakuuu. MeTosl
pacueTa KOHCTaHTbI pAaBHOBECHSI.

IIpaBuio Jle-llaTense, €ro IIPaKTHYECKOE
IpUMEHEHHE. BinsHMe naBineHUs Ha TOJIOXKEHHUE
paBHOBECHS.

Onpenenenne  moHATus  “pactBop”.  CrocoOsl
BBIPAXXEHHS COCTaBa pacTBOPOB.

Brnusiaue pa3nugHbix pakTOpoB HA PACTBOPHUMOCTb.
Mopenu pacTBOpPOB: HealbHBIE (COBEPIICHHBIC) U
0eckoHeuHO pa30aBICHHBIE PACTBOPHI, UX OTIIMYHE OT
peaNbHBIX PACTBOPOB.




CtpyKTypHBII

[Inanupyemsle
AJIEMEHT OneHoyHbIE CpECTBA
pe3yNbTaThl 00y4eHUS
KOMITETCHITUHT
3akonbl Payns u I'enpu. IlapuumanbHble MoiisipHbIE
BEJIMUMHBI, UX OIMpEeJIeTICHHUE.
CaoiicTBa pa30aBiIEHHbIX pacTBOpOB HE
AIIEKTPONIUTOB. JlaBjeHwe mapa HaJa pPacTBOPOM,
TEMIEpATypa KUIIEHUs U 3aMep3aHusl.
OIIK-18.2 Hcnonb3yer 3agaum 11l CAMOCTOSITEILHOTO peleHust U3
METOJUYECKUE OCHOBBI | MPO(eCcCHOHAIBLHOM 1eATeJbHOCTH
BBINOJIHEHUSI  HAay4YHBIX [Ipu amcopOumm HEeKOTOpOH KUCIOTH U3 200 Mt
HCCIIEI0OBaHUI U [ BOOHOTO pacTBOpa 3TOM  KHCIOTHl  pa3iIMYHBIX
00paboTKu X | ncxonueix KonuenTpammii C%  (komonka 3-6, Ta611.2.)
pE3yJIbTaTOB Ha 4T aKTUBUPOBAHHOTO YIJIsI KOHIICHTPALIUSI KHUCJIOTHI

ymenbinaercss 1o 3HaueHudd Ci  (komonku 7-10,
Tabs.2.). YCcTaHOBUTb, KAaKUM M3 aJICOPOIIMOHHBIX
YpaBHEHUM: OpeltHnxa WA JIsHrMIODA,
OIMCHIBAETCS MPOLIECC AJICOPOLIUH.

HaiiTu  KOHCTaHTBI B COOTBETCTBYIOIIEM
YpaBHCHHH, a TaKXKe PAaBHOBECHYIO KOHIICHTPAITHIO
pactBopa (Cs) mpu Takol ke Temmeparype, eciu
MCXOJHAs KOHIEHTpamus Kuciorel Obmma CY% = ..
Moub/M°, a Macca azcopOeHTa 4r.

6) HOpﬂ)IOK NMpOBECACHUA l'[pOMe)KyTO‘lHOﬁ aTTeCTalluM, IOKa3aTe¢/JIn U KPUTECPUH
OIICHUBAHUA:

[TpoMexyTouHass arrecTanuss IO AWCLUIUIMHE BKJIOYACT TEOPETUYECKUE BOIPOCHL,
MO3BOJIAIOIINE OLIEHUTh YPOBEHb YCBOEHHUS OOY4YalOIMMUCS 3HAHUHM, U MPAKTUYECKUE 3aJaHus,
BBISBIIAIOLINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUHN U BIIQJICHUH, TPOBOIUTCS B (hopMe:

- BBIIIOJIHEHUS U 3aIUThI Ja0OPAaTOPHBIX padoT;

-BBITIOJTHEHUS M 3alUTHI JOMAlIHEN pacueTHO-TpaduuecKoil padoTsl;

- 3a4era.

Boinonnenue 1abopaTopHbIX pabOT MPOBOAUTCS B YUEOHBIX ayAUTOPUSIX ISl IPOBEACHUS
n1abopaTopHbIX padoT 1o auctunianHe «duznyeckas XuMUs MO pyKOBOACTBOM INPENOAaBaTes,
pacyeT W TIOATOTOBKAa K cJade JIabopaTopHOM paboThl OCYIIECTBISAETCS OOYy4YarOIIUMCS
CaMOCTOSITENBHO.

Kpurtepru oneHuBaHusI 1a00paTOPHBIX PadOT: «3aYTEHO», «HE 3aUYTEHO».

JlomarHsis pacueTHO-Tpaduyeckast paboTa BBINOJIHAETCS CaMOCTOSTENFHO, B Ipoliecce ee
HaNMCaHUs 00YJAIONIUIiCS pa3BUBaeT HABBIKM K HAyYHOH padoTe, 3aKperisisi 1 OJHOBPEMEHHO
pacumpsisi 3HaHUs, TOJTY4YEeHHBIE ITPH U3y4eHun Kypca «Dusnueckas xumus». [Ipu BeIoTHEHUN
KypcoBOil paboThl oOyuaromuiics JOKEH MOoKa3aThb CBOE YMEHHE paboTaTh CO CIPAaBOYHOMN
JUTEPATypOH U IPYTUMH JIUTEPATYPHBIMH UCTOUHUKAMH, A TAK)KE€ BO3MOKHOCTh aHAJIM3UPOBATh
MIOJTyYCHHBIC PE3YIIbTATHI.

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

IToxa3aTe/u U KPpUTEPUHU OLIECHUBAHUS 3a4eTa:




— OIICHKY «32a4TEHO0» CTYJICHT I0Jy4aeT, €CIM MOXET IT0Ka3aTh 3HAHUS Ha YPOBHE
BOCTIPOM3BEICHUS 1 OOBSICHEHUS WH(OPMAIIUN, HHTEJUICKTYaIbHBIE HABBIKH PEIICHUS TPOCTHIX
3aJ1a4, MOJXKET JIaTh OLICHKY MPEIJI0KEHHOW CUTYAIIHH.

— OIICHKY «He3a4YTEeHO0» CTYJCHT IOJIy4aeT, €CIIM HE MOXKET [M0Ka3aTh 3HAHUS HAa YPOBHE
BOCIIPOM3BEICHUS M 0OBSICHEHUS HH(POPMAITUH, HE MOXKET ITOKa3aTh MHTEIUICKTYaIbHbIC HAaBBIKU
pelIeHus MPOCTHIX 3a/a4, 1aTh OLIEHKY NPEI0KCHHON CUTYaIUH.

DK3aMeH 110 JaHHOW JUCHIHUIUIMHE TPOBOAUTCS B YCTHOM (hopMe 10 IK3aMEHAIIMOHHBIM
ouseram, Kascowlii U3 KOmMopulx 6KI04aem 2 meopemudeckux 60npoca u 00HO NPaKmuiecKoe
3adanue.



