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ot

JIMCT perucTpanuy H3MeHeH il 1 A0IO0IHeHUH

JUCIHUIIAHBI

Jara.
Toamuce
Neo Paznen Kparkoe conepxanue Ne mpoTokona
n/m | mporpamMMbl H3MEHEHHUs/IOTIOTHEHHS 3aceaHus onarid
kadenpoit
Kaheapst |
i 8 AxTyanusamus yaebHo-meroquyeckoro 1 | 1.09.2017
HH(POPMALMOHHOTO 00ECIICUCHHUS A
JIACIUILTHHBL Nel Vo ﬂ/
2 9 AxTyanui3anus MaTepHaIbHO- 1.09.2017
TEXHAYECKOTO 00eCTIeYeH s )
JTACITATITHHBL Nel /
8 AxTyanuzanus yueOH0-METOIUIECKOTO 1 15.10.2018 / i
HHPOPMAIOHHOTO 06eCTIeUCHHS
JIMCLIATUTHHBI No4 AL
9 AxTyanu3anus MaTepraibHO- 15.10.2018 /
TEXHHYECKOTO 00eCcIIeUeHust .
JIACITATTAHBL Ned
8 Axrtyanuzauyst y4e6HO-METOIUIECKOTr0 U 04.09.19
HH(OPMALHOHHOTO 00ECIICUCHAS
JIMCIATITHHBL Nel
9 AKTyaim3anus MaTepHaIbHO- 04.09.19
TEXHMYECKOTO 00eCTICYCHHU S
Nel




1 Ilesin ocBOEHUA M CLUIIIMHBI

HEJ'II::IO 0CBO€eHMA JUCLUIIINMHBI «Du3nyeckKas XUMUs» SIBASIETCS:

AOCTH)XKeHHe BO3MO>XHOCTH OIIMChIBATH BPEMEHHOﬁ X04 XUMHUYECKHUX (1)I/I3I/IKO-
XUMHUUEeCKHX TIIpOLieCCOB Ha OCHOBe MCXOJAHBIX CBONMCTB CHCTEM H BellleCTB HX
COCTaBJIAIOIHX, d TAKXKe KOHEeUHBIN pe3y/abTaT COOTBETCTBYIOILIMX IMPOLIECCOB.

2 MecTo JUCHMIUIMHBI B CTPYKType 00pa3oBaTe/IbHON MPOrpaMMbl MOATOTOBKHU
OakanaBpa

OucturuivHa  «®Pu3nueckas XWUMUs» BXOAUT B 0a30Byl0 dYacTh Osioka 1
oOpa3oBaTesibHOM MPOrpaMMBbI.
[nst u3yueHuss AUCHUTUIAHBL «DPU3ndecKass XUMUs» HeoOXOAMMbI 3HaHUS (YMeHWUs,
B/Ia/leHNs1), CQOPMUPOBaHHbIE B pe3y/bTaTe U3yueHUs] TaKuX JUCLIMIVIMH Kak:
- «Pusuka»,
- . «XUMUS»,
- «MaremaTuKa».
3HaHUs YMeHHsl U HaBBIKU, TOyUeHHbIe MPU W3yUeHUM JaHHOW AUCLUIUIMHBI, OyayT
HeoOXO0AMMBI TIPH U3yUeHUH ICLATUIAHBI
-  TepmopavHamuka (pyioTaliMOHHBIX crcTeM M HanucaHuu BKP.

3 KomniereHnuu odyuaromierocs, (popmupyemMsie B pe3y/ibTaTe 0CBOEHHA
AMCLIMIUITAHBI (MO/YJ/IsI) H IVIAHUPYyeMble pe3y/IbTaThl 00yueHust

B pe3ynbraTe 0CBOEHUS JUCIUIIIMHBI « DU3UUeCKasi XUMUs» 00yUaroIuics [0/DKeH
o0/1a/1aTh C/IeYIOIIMMA KOMIIETeHLIUSMU:

CTpyKTypHBIH 3/1eMeHT

ypOBEHb 0CBOeHUuA KOMHETGHL[I/Iﬁ
KOMIIeTeHINK

OK-1 cnioco6HOCTHI0 K aOCTPAKTHOMY MBIIUICHUI), aHA/IU3Y, CHHTe3y

3HaTb OCHOBHBI€ TTOHSITUSI U 3aKOHBI (M3UUYECKOU XUMUU

YmeTs: orpe/ie/isiTh TepMOIMHAaMUYeCcKre XapaKTepUCTUKN XUMUUeCKHX
peakLui

Bnagets: MeTOZ,aMM MpeiCKa3aHus MPOTeKaH!s1 BO3MOXXHBIX XUMUUeCKUX
peakLyi

OIIK-4 roTOBHOCTHIO C eCTeCTBeHHOHAYYHbIX M03HUI[HI OLIeHUBATh CTPOeHMe,
XMMHYEeCKHH U MHUHePa/IbHbIN COCTaB 3eMHOM KOPbI, Mop¢o/10ruuecKkue 0Co00eHHOCTH
U reHeTHYeCKHe TUIIbI MeCTOPO)XK/ieHHi1 TBepPAbIX M0/Ie3HbIX HCKOMaeMbIX MPH
pelleHuH 3a/ja4 10 PaliMOHA/ILHOMY M KOMIIEKCHOMY OCBOEHHIO re0pecypCHOro
MOTeHI[hasIa HeAp

3HaThb OCHOBHbIe  TapaMmeTpbl TpoOBefileHUs  (U3UKO-XUMUUECKUX
1CCJIe/JOBaHMM

YMeTh: BbIOpaTh  TapaMeTpbl  TIPOBeJeHUs  (PU3UKO-XUMHUYECKUX
HCCIIeIOBaHUMN

BageTs: HaBbIKaMU MPOBeZieHUs] PU3NKO-XUMUUeCKUX UCCIeJOBaHUM




4 CTpyKTypa U co/iep>KaHue JUCLHUN/IMHbI
OO01miast TPYZJ0eMKOCTb JUCLIMTUTMHBI COCTaB/sieT _4_ 3aueTHBIX efuHUI] __ 144 akag.
YyacoB, B TOM UHCJIe:
KOHTaKTHasi pabota — _21,5__ aka/l. 4acoB:

- ayautopHas —__18__ akaj. 4acos;
— BHeayJUTOpHas — 3,5 aka/l. yacoB
— camocrosTe/nbHasi pabora —__113,8_ aka/|. uacos.
- TOArOTOBKA K 9K3aMeHy — __ 8,7 akajj. 4acos.
AypguTtopHa .
s g dopmMma S
KOHTaKTHAas %,\ TeKymero |3
pabota | = & Bz KOHTpons | & B
Pazpgen/ Tema 2| (B akap. T 5 |caMOCTOATENBHO | YCIIEBAEMOCT & i o
OUCITUITIJIIUHEI Q yacax) QE g‘c U Uu qua 5
e wl 5wl 55 paboThI npoMexyTou | © § &
= EEEE e noit | =" 2
¢S = aTTecTalluu S
= ol 5 o0l O
IIpesmer u MetogpL| 2 | 2| 2 2 |30 IMogroroBka K|J/laboparopHas |[OK-1—
MOHATUST W 3aJjauu nabopaTtopHo- |pabora Nel, 3yB,
(r3nuecKon  XUMUM MpaKTUYeCcKoMy |yCTHbIM onpoc, |OITK-4
Xumuyeckas 3aHATHI0  Nel,|cmaua PI'P Nel |- 3yB
TepMOJUHaMUKaA. pabota c|«TepmoguHaMuu
3aKOHBI Oubsmorpadrye |eckuii aHa/IN3
TepMO/JUHAMUKH. CKUM XUMHAYeCKUX
MarepuasaMy, |peakLuin
BbITIOJ/IHEHHe (uccn.1)»
PI'P Nel
«Tepmoaunamu
YeCKUW aHaau3
XUMHAYeCKUX
peakuuii(uccu. 1
)»
Xumuyeckoe u 22| - - 120 pabora  c|yctHbIl onpoc  |OK-1 —
(ha3oBOe paBHOBECHE bubnmorpaduue 3,
CKUM OIIK-4
MaTepranamu -3
TepmoguHamuyeckas | 2 | 2 |2/2W| - |20 pabora  c|ycTHeIM onipoc  |OK-1 —
TeopHsi paCTBOPOB oubmorpaduue 3,
CKUM OIIK-4
MaTepranaMu -3
XuMmuueckas 211 - 2 |20 pabora  c|ycTHsii onpoc  |OK-1 —
KUHETHKA oubmorpadrye 3,
CKUM OIIK-4
MaTepHaJaMU -3
[ToBepXHOCTHBIE 211 2 23,8 pabora  c|ycTHsiii orpoc  |OK-1 —
SIBJIEHUS. oubmorpacduye 3,
CKUM OIlK-4




AypguTtopHa .
s g dopmMma s
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OUCITUIIJIUHEI N yacax) QE g’: U Uu S.’GEJ &
[_|
<|gglzsl8 = paboThI IPOMEXKYTOY | O & =
% S E E £l g8 HOH E S
o S § © o ?c aTTecTaluu §
= = "0
MaTepHdlaMHU -3
Hroro 3a Kypc 8 621 4 |113,8 JK3aMeH
Hroro no 8621 4 |113,8
AUCIIUII/INHE

5 O0pa3oBaTe/ibHbIE H HHPOPMAIHOHHBIE TEXHO/IOTUH

O6pa3oBaresibHble TEXHOJOTUM — 3TO 1[eJIOCTHAasi Mojiellb 00pa30BaTe/bHOTO
Tporiecca, CUCTEMHO OTIpe/esisiiolasi CTPYKTYPYy U COJiepyKaHue [1esiTeJTbHOCTH 00X CTOPOH
3TOTO TIpoljecca (Tpero/aBatesis U CTy/leHTa), UMeroIas 1ie/ibl0 I0CT)KeHre TIaHUPYeMbIX
pe3y/bTaTOB C TIOTMPaBKOM Ha WHAWBH/YyajbHble OCOOEHHOCTM €ro  y4aCTHUKOB.
TexXHOMOrMYHOCTh yueOHOro Tpoljecca COCTOUT B TOM, YTOOBI cAesaTh yueOHBIN TpoLiecc
TIOJTHOCTBIO YIIPaB/IsieMbIM.
OCHOBHBIMU TIpHM3HaKaMH 00pa30BaTe/bHON TEXHOJOTMA B ee COBPEMEHHOM TOHWUMAaHUH
SIBJISTFOTCST:
— JleTaJbHOe orrcaHre 00pa3oBaTebHbIX 1ieJiel;
— TI03TanHoe OmnucaHue (MPOeKTHUPOBAHKE) CIOCOOOB [OCTMXKEHUS 3a/laHHBIX Pe3y/IbTaTOB-
1eJiei;
— WUCIIOJTh30BaHKEe 00PaTHOM CBSI3U C 1]e/IbI0 KOPPEKTUPOBKHU 00pa30BaTeIbHOTO MPOLeCca;
— rapaHTUPOBAHHOCTh IOCTUTAeMbIX Pe3y/IbTaToB;
— BOCIIPOM3BOJUMOCTh 00pa30BaTe/bHOTO Tpollecca BHE 3aBHUCHMOCTH OT MacTepCTBa
TIpero/iaBaTe’is;
— ONTUMA/IbHOCTD 3aTPaYMBAEMbIX PECYPCOB U YCHIIUH.
Peanu3aiiusi KOMIETeHTHOCTHOTO TIO[XO/la TpeJyCMaTpUBaeT WCIIOIb30BaHHE B yueOHOM
MpoIlecce AaKTHUBHBIX W MHTEPAaKTUBHBIX (DOpPM TIPOBeZIEHHs] 3aHATUH B COUETAaHUU C
BHeayJUTOPHOU paboToii C 1enbio (GOPMUPOBaHUS M Pa3BUTHS MPO(eCCHOHATBHBIX HAaBLIKOB
1. TpaauiHOHHBbIe 00pa30BaTe/bHbIE TEXHO/IOTMU OPUEHTHUDPYIOTCS Ha OpraHU3allyio
oOpa3oBaTe/bHOTO TIpOLiecca, TPeATIoaralilyl0 TPSMYH TPaHC/ISUI0 3HAaHWMA  OT
mperojiaBaTesii K CTyfAeHTy  (TIPEMMYIECTBEHHO Ha  OCHOBe  OOBSICHUTEHHO-
WJIJTFOCTPAaTUBHBIX MeTO/IOB 00yueHus1). YueOHasi ZiesiTe/IbHOCTb CTYZieHTa HOCUT B TaKHX
YCJIOBUSIX, KaK MPABUJIO, PETIPOIYKTUBHBIN XapakTep.
@®opmbI yueOHBIX 3aHATHI C HC0/Ib30BaHHEM TPaAMI[HOHHBIX TEXHOJIOTHI:
VHdopmalivoHHasi JIeKIHst — TI0C/Iej0BaTe/IbHOE W3/I0’KEHHe MaTepuasia B JAWUCIUITMHAPHON
JIOTWKe, OCYIIeCTB/IsieMOe TPerMYIeCTBeHHO BepOasbHBIMU  Cpe/icTBaMH  (MOHOJIOT
riperno/iaBare’isi).
JlabopaTopHasi paboTa — opraHu3sanusi yueOGHOM pabOThl C peasbHBIMKA MaTepUaJbHbIMUA U
WH(POPMAILIMOHHBIMU O0BEKTaMM, SKCIepUMeHTaslbHas paboTa C aHa/JOrOBBIMH MOJEISIMHU
peaybHbIX 00BEKTOB.

6 YueOHO-MeTOAMYECKOE 00ecrieyeHre CaMOCTOATEeTbHOU PadoThl 00yJaromuxcsi



ITepeuenb nabopamopHbix pabom

JlaboparopHasi paboTta Nel Omnpe/ie/ieHie HHTerPaTbHOM TeIIOThI PAaCTBOPEHHS COJTH

JOMAIIIHEE PACUETHO-TPAD®DHUYECKOE 3AJJAHUE Ne1
«TepmoduHamuyecKull AHAAU3 XUMUYECKUX Peakyuii»

WUccnegosanue 1

[l peakLjuM BBITIOJIHUTG C/IeAyIOLee:
1.1.CocraBuTh ypaBHEHHE 3aBUCMMOCTH OT TeMIIEpPaTyphl BeIMUMHBI TEII0BOro 3dderra H';
= f(T) u usmenenus suTporuu ,S°; = f(T).
1.2.Beruricute BemuurHbl  ACp, AH'x | 4Ss, aG’: ¥ InK, mpu HECKOJLKUX —TeMmreparypax,
3HaueHWs KOTOPBIX 3aJAKOTCS TemrepaTypHbIM MHTepPBaJlOM U LIaromM TeMmIlepaTyp.
[TonyyeHHbIe 3HauUEHUST UCTIOMB3YIOTCS MPU MOCTPOeHUH rpadukoB B KoopauHatax ,Cp— T;
AH’: = T;4S° = T; G — T u InK, — 1/T.
1.3.ITonb3ysick rpadukom InK, — 1/T , BeiBecTH npubskeHHoe ypaBHeHWe Buza InK, = A/T
+ B, rae A, B — nocTtosiHHBIE.

Cnucok 80npocoe 015 3auema no aucuunﬂuue «Du3uueckasn Xxumus»

OcCHOBHBIE MIOHATHUS] TEPMO/IMHAMUKH.

[TepBeiii 3aKOH TepMoAMHAaMUKW. [IoHsiTHe O TeryioBoM 3¢deKkTte, TerioTel 00pa3oBaHus,
ropeHus, pacTBOpeHHUs], (pa30BbIX MpeBpalleHuil. 3akoH ['ecca. PacueTsl no 3akony I'ecca.
BnusiHue TemriepaTyphbl Ha TeIUIOBOW 3 QeKT.

3akoH Kupxroda. PacueTs! TerioBbix 3¢)(eKToB 10 3aKOHy Kupxroda.

Bropoi 3aK0H TepMOIVHAMUKH.

TepmoguHaMuyeckre (GYHKLWK, XUMWUECKWM TOTeHIMas, oOIue YCIOBUS paBHOBeCHs
cucteM. OHeprusi ['mb6ca u osHeprus ['enbMrosnblja Kak KpUTEPHM, OIIpeZesIsFOLHe
HarpaBJieHue U Mpejies NPOTeKaH!sl POLIeCCOB B HEM30/IMPOBAHHBIX CHCTEMaX.

[TousiTe 0 ¢a30BOM paBHOBeCHH, OCHOBHBIe orpejienieHus (a30Boro paBHoBecus. [IpaBuio
¢a3 I'nub6ca, ero nmpumeHeHue.

da30B0Oe paBHOBeCHe B OZJHOKOMIIOHEHTHBIX cHhcTeMax. YpaBHeHue Kiaysuyca-Knaneipona,
pacueTbl OCHOBaHHbIE HAa TOM ypaBHEHUe.

YcnoBusi XMMHYECKOro paBHOBeCHsl. 3aKOH [eMCTBYIOLIMX MacC (TepMOAMHaMUUYeCKUN).
KoHcTaHTa XMMHUeCKoro paBHOBECHSI.

Bupl KOHCTaHT paBHOBeCHs. PaBHOBeCHsI B reTepOreHHbIX CUCTeMax.

Bnusinue TeMrniepaTypbl Ha KOHCTAHTY PaBHOBECHS.

HarmpaBnieHye peakii B 3aKpbITbIX CHCTeMax. Y paBHeHHe M30TepMbl XMMUYECKOW peakLiuu
Baut-T'odda, ee mpakThueckre TpUIOXKeHUs. YpaBHeHHe H300apbl-U30X0pbl peaKIUu.
Metogp! pacueTa KOHCTaHTbI PaBHOBECHS.

IIpaBusno Jle-1llaTenbe, ero rnpakTUueckoe rpuMeHeHue. BinsHue gaBjieHUs Ha T0JIOXKeHue
paBHOBECHs.

Onpepenenve oHsATHUs “pacTBOp”. CriocoObl BhIpa)keHUs COCTaBa PaCTBOPOB.

BnusiHue pa3nuHbIX (AKTOPOB Ha PACTBOPUMOCTb.

Mo/eniu pacTBOpOB: H/leasibHble (COBeplleHHbIe) U 0eCKOHeYHO pa3baB/ieHHbIe PaCTBOPHI, UX
OT/IMYKe OT peasbHbIX PACTBOPOB.

3akoHbl Payns u ['enpu. IlapiyanbHble MOJISIDHBIE BEIMYUHBI, UX OMpefiesieHue.

CgoticTBa pa30aB/ieHHBIX PacTBOPOB He 3/IeKTPOAMTOB. [laBreHWe rapa HaJ PacTBOPOM,
TemrepaTrypa KATMeHUs1 U 3aMep3aHus.

[ToBepxXHOCTHOe HaTsHKeHWe, MeTO/bl ero U3MepeHUsl.

AjcopO1iusi, OCHOBHBIE TTOIOXKEeHUST U ypaBHEHUs aZicCOPOLUH.



YpaBuenwue I'n66ca.
YpaBHeHue @peiiHavxa. Y paBHeHUe JIeHrMiopa.
3aBUCUMOCTh aJicOpPOIIUK OT TeMIiepaTyphl.

7 O1jeHOUHBbIe CPeACTBA [/Isl IPOBeieHUsI MPOMEe)XYTOUHOM aTTecTallu

a) [Inanupyemsie pe3y/IbTaThbl 00yUeHHs H OLleHOUHbIE CPe/ICTBA /IS IPOBe/[eHUsl
NMPOMEe)XYTOUHOM aTTeCcTaluu:

CTpYyKTYpHBI
TPYKIYD IInanupyemsie
1 5/1IeMeHT OreHOYHBIE Cpe/iCTBa
pe3y/bTaThl 00yUeHuUst
KOMIIeTeHLIUU

OK-1 crioco0HOCTHI0 K aOCTPAKTHOMY MBIIUICHHI, aHA/IU3Y, CHHTE3y

3HaThb

OCHOBHbIe TIOHSITUSI U
3aKOHbI  (hH3UUeCKOU
XUMUU

Cnucok eonpocog 0/1s 3a4ema no oucyunjauHe
«Dusuueckas xumus»

OcHOBHbIEe TIOHATHUSI TEPMOAUHAMUKU.

[lepBblii 3aKOH TepMoAUHaMUKU. [loHATHE O
TervioBoM  3ddekre, TeruioTHl  0O0pa3oBaHUS,
rOpeHusi, pacTBOpeHus, (a30BbIX TpeBpalleHUH.
3akoH ['ecca. Pacuetsl 1o 3akoHy ['ecca.

BivsiHve TeMriepaTyphl Ha TeryioBol 3¢ deKT.
3akoH Kupxroda. Pacuetbl TerioBbix 3¢¢eKToB
o 3akoHy Kupxroda.

BTopoli 3aK0H TepMOJHaMHUKH.
TepMoguHamMuyeckre  QYHKIMM,  XUMHYeCKUAN
TOTeHI[Mas, obIIye yC/IOBUSI PaBHOBECUSI CHCTEM.
Oneprusi ['mb6ca u 3Heprusi ['esmbMrosiblja Kak
KpPUTepUH, OMpeie/isitolllie HarpaB/ieHre U rpezen
MpPOTeKaHUsl TIPOL[ECCOB B  HEW30JMPOBAHHBIX
cucremax.

[Tonsitie o (a30BOM paBHOBECUM, OCHOBHbIE
orpezenieHus (hazoBoro paBHoBecus. [IpaBusio ¢a3
I'n66ca, ero mpUMeHeHHe.

@®a30Boe paBHOBeCHe B  OJHOKOMITOHEHTHBIX
cucteMax. YpaBHeHue Kiaysuyca-KiamnelipoHa,
pacueThl OCHOBAHHbIE HAa 3TOM ypaBHEeHUe.

YMmeTn:

orpeziesisTh
TepMOZUHaMUUeCKre
XapaKTepUCTHKU
XUMHYECKUX peakui

BbinmosiHeHue
Onpepnenenve
pPacTBOPEHUs COJIN.

/abopaTopHOi
VHTerpajbHOU

pa6orbr  Nel
TEIJIOThI

Bnapets:

MeTOJaMHu
npe/icKa3aHus
NIpOTeKaHus
BO3MOXXHBIX
XUMHUYECKUX peakLuu

JOMAIIHEE PACYETHO-
I'PA®OHYECKOE 3AJJAHUE Nel

TepMmoariHaMHUeCKUN aHA/IU3

XUMHYeCKHux peaKunﬁ
HUccnegosanue 1
17151 peak1[uM BBITIOJIHUTG C/leAyloliiee:
1.1.CocTaBuTb  ypaBHEHHe 3aBUCUMOCTU  OT
TeMIIepaTyphbl BeIMUKMHBI TErIoBOro sddekra AH':
= f(T) u usmeHenwst SHTporUH ,S’, = f(T).




CTpyKTypHBI
Y 3JIeMeHT
KOMITeTeHLIUU

[Inanupyemsbie
pe3y/bTaThl 00yUueHust

OuleHOuHBIe CpejCTBa

1.2.Boruricuth BemuuHbl  ACp, aH'r  2S%, 1G'r 1
InK, mpu Hecko/bKUX TemrepaTypax, 3HaueHus
KOTOPBIX 3a/Ial0TCsl TemriepaTypHbIM WHTepPBajioM
W 1aroM TemrmepaTyp. I[lonyueHHble 3HauyeHHs
WCIIOJ/Ib3YIOTCS TPU  TIOCTPOEHHWH TpaUKOB B
koopauHatax AC,— T; AH; — T; AS%s = T; oG —T
u InK, — 1/T.

1.3.ITonw3ysice rpadukom InK, — 1/T , BbIBecTH
npub/mkeHHoe ypaBHeHHe Buza InK, = A/T + B,
rae A, B — nocrosiHHBIe.

OIIK-4 roToBHOCTBIO C eCTeCTBEHHOHAYUYHBIX MO3ULUH OLleHNBaTh CTPOEHHe,
XHUMHUYEeCKHHA ¥ MUHEPA/IbHBIN COCTaB 3eMHOH KOPbI, MOP(O/IOrHUecKre 0CO0eHHOCTH
U reHeTHUYeCKHe TUIbl MeCTOPOXX/ieHUM TBePABIX M0/Ie3HbIX HCKOMaeMbIX NP
pellleHMH 3a/ia4 M0 PaLUOHA/IBHOMY M KOMIIJIEKCHOMY OCBOEHHIO re0pecypCHOro
NnoTeHLMaia HeAp

3HaThb

OCHOBHbIE T1apamMeTphl
ripoBefieHUsi (PU3HKO-
XUMUUECKUX
HCc/ieJoBaHUH

Cnucok eonpocog 0415 3a4ema no oucyunjauHe
«Dusuueckas xumus»
YcoBuss  XMMHUECKOTO  paBHOBecHsl.  3aKOH
JeMCTBYIOIIUX ~ MacC  (TepMOAMHAMUUeCKUM).
KoHcTaHTa XMMHUYeCKOT0 paBHOBECHSI.
Buzapl KOHCTaHT paBHOBecusi. PaBHOBecus B
reTeporeHHbIX CUCTeMax.

Bnusinme  TemmepaTypbl Ha ~ KOHCTAaHTY
paBHOBeCHS.
HanpaBneHue peakuuii B 3aKphIThIX CHCTeMax.
YpaBHeHHe H30TepMbl XMMHUYECKOH peakLUu
Bant-I'odda, ee mnpakTuueckue TPUIOKEHUS.
YpaBHeHHe K300apbI-M30X0pPhI peakuu. MeTo/bl
pacueTa KOHCTaHThbl paBHOBECHS.
IIpaBuno  Jle-lllaTenbe, ero  IpakTA4YeCKoe
rpUuMeHeHve. BrusiHWe aBrieHHs Ha T0JIOKeHHe
paBHOBeCHS.
Omnpenenenrie  moHsTHS ~ “pactBop”.  CriocoObl
BbIpa)KeHUs COCTaBa PaCTBOPOB.
BnusiHue pa3UUHBIX dakTopoB Ha
pPacTBOPUMOCTb.
Mojeny pacTBOPOB: Hjlea/ibHble (COBepIlleHHbIe) U
OeckoHeuHO pa30aByieHHbIE PACTBOPBI, UX OT/IMUHE
OT peasibHbIX PaCTBOPOB.
3akonbl Payna u ['enpu. IlapruanbHble MOJISIpHbIe
BeJIMUMHBI, UX OTpejie/ieHue.
CaoiicTBa pa30aB/ieHHBIX pacTBOpOB He
3/1eKTPOJIMTOB. [laBneHuWe TMapa HaJ pacTBOPOM,
TemriepaTypa KUMeHusl U 3aMep3aHusl.
[ToBepxHOCTHOEe  HaTSDKeHWe,  METOAbl  €ero
M3MepeHusl.
ApcopO1iyisi, OCHOBHBIE TI0JIOKEHUSI M YDPABHEHUsI




CTpyKTYpHBI
TPYKTYD [Inanupyemsbie
1 371eMeHT OrieHOUHBIE CPE/ICTBA
pe3y/bTaThl 00yUueHust
KOMITETEHIMN
azicoporuu.
YpaBHenue 'nb6ca.
YpaBHeHue ®@penHavMxa. YpaBHeHUe JIeHrMiopa.
3aBUCUMOCTb aZiICOPOIMU OT TeMIIepaTyphbI
YMmeTs: BbIOpaTh  MapameTphl .
P P PPl pacuer /1abopaTopHoii paboTsI Nel
NIpOBe/IeHUsT  (PU3UKO- .
OnpepeneHyie UHTeTPaJIbHOU TETIOTHI
XUMHAYeCKUX
. PaCTBOPEHHUS COJIH.
WCCIIeJOBaHUN
Brnagnets: HaBbIKaMU INPOBEAEHUS [ Agau3 /naboparopHoit paboThI Nel
(hH3MKO-XUMHUYECKHX | OnpesienieHue WHTerpaabHOM TETIOTHI
nucciiefoBaHun PaCTBOPEHHUSI COJIH.

0) ITopsajok NpoBeieHNs MPOMEKYTOUHONM aTTeCTalllH, MOKa3aTe/ Il U KPUTePUH
OL|eHMBaHMS:

[TpomeskyTouHas aTTecTalusi M0 AUCLUIIMHE BK/IOYaeT TeopeTHuecKre BOTpOChHl,
TI03BOJISIFOIIIME OL[EHUTh YPOBEHb YCBOEHHUsT 00yUaroIMMHICs 3HaHUH, U TIPaKTUYeCKre
3a/laHusl, BBISABJISIOLME CTeleHb CHOPMUPOBAHHOCTH YMEHUH U BJlafZieHUid, TIPOBOAUTCS B
dbopme 3K3aMeHa.

OK3aMeH M0 JJaHHOM JAWCLUIIMHE TIPOBOJUTCS B YCTHOM (opMe T0 SK3aMeHallMOHHbIM
OuneTam, Ka>KZbIi U3 KOTOPBIX BK/IFOUaeT 2 TeOPeTUUeCKUX BOTIPOCa.

IToka3aTe/u U KpUTePUH OLleHUBAHHUSA YK3aMeHa:

— Ha OLIEHKY «O0T/IMYHO» (5 6a//I0B) — 00yJaroIUiiCs IeMOHCTPUPYeT BBICOKHM YPOBEHb
copMHUPOBAHHOCTU KOMITETEHIIHI, BCECTOPOHHEe, CHCTEMaTHUeCcKoe U T/Ty0OKoe 3HaHHe
yueOHOr0 MaTepuasa, CBOOOZHO BBITIONHSIET TIPaKTHUeCKHe 3a/laHusi, CBOOOHO OTiepupyeT
3HaHUSIMH, YMEHUSMU, TIPUMEHSIeT UX B CUTYaLIMsIX TIOBBIIIIEHHOMN CJI0KHOCTH.

— Ha OLIEHKY «Xopomo» (4 6asia) — 00yJaroLuiics JeMOHCTPUPYeT CPeHUN YPOBEHb
c(OpMHPOBAHHOCTH KOMITETEHLMIi: OCHOBHbIE 3HAHUSI, yMEeHHsI OCBOEHbI, HO JI0TyCKalOTCs
He3HauuTe/TbHbIe OIIMOKH, HETOUHOCTH, 3aTPYAHEHUS TIPU aHA/TUTUUYECKUX OTlepariysix,
repeHoce 3HaHUM U yMeHWM Ha HOBbIe, HeCTaHJapTHbIE CUTYALIUH.

— Ha OLIEHKY «yAOBJIETBOPUTE/IBHO» (3 0asia) — 00yJaroLuiics IeMOHCTPUPYET
TIOPOTOBKIN YpOBeHb C(hOPMHUPOBAHHOCTU KOMITETEHI[UM: B XO/le KOHTPO/IbHBIX MEPOTIPUSTHUIA
JIOTTy CKAFOTCs OLTUOKMU, TIPOSIBJ/ISIETCSI OTCYTCTBHE OTAEIbHBIX 3HAaHUM, YMEHUH, HaBbIKOB,
00yuarol[Uiics UCTILIThIBAET 3HAUUTE/IbHBIE 3aTPY/IHEHUS TIPY OTIepUPOBAaHUH 3HAHUSIMU U
YMEHUSIMH TIPH UX TIePeHOCe Ha HOBbIE CUTYalLIWH.

— Ha OIIEHKY «Hey/I0BJIETBOPHUTE/IBbHO» (2 Oana) — 00yyJaromuiics JeMOHCTPUPYeT
3HaHus He G6osiee 20% TeopeTUUECKOTO MaTepHasa, oMycKaeT CyIleCTBeHHbIe OIMOKH, He
MO>KeT TI0Ka3aTh UHTe/IeKTyalbHble HAaBbIKY pellleHHs TIPOCThIX 3a7iau.

— Ha OLIEHKY «Hey/0BJIeTBOPUTEIbHO» (1 Oasn) — 00yuaromuiicsi He MOKeT ToKa3aTh
3HaHWs Ha YPOBHE BOCIIPOM3BeZIeHUsT U 00bsICHEHUsT MH(POPMALIMH, He MOXKET TI0Ka3aTh
WHTe/UIeKTYya/IbHble HaBbIKU PellleHus MPOCThIX 3a/[au.

8 YueOHo-MeToaNUecKoe ¥ HH(OPMALIMOHHOE 00ecTieueHre AUCIUIVTHHBI
a) OcHoBHa#s UTepaTypa:

1.bokireiin b. C. ®usnueckass XuMusi: TepMOJIMHAMHKA U KUHETHKA [ DJIeKTPOHHBIN
pecypc] : yue6Hoe mocobue / b. C. Bokireiin, M. 1. Menzenes, FO. B. TToxBucHeB. —



OnekTpoH. gaH. — Mocksa : MUCHUC, 2012. — 258 c. — Pexxum poctyna:
https://e.lanbook.com/book/47443

2. ®usnyeckas xumus : yuebHoe mocobue / 3. B. Hronpauna, C. I1. KnoukoBckuii, H. FO.
CeunukoBa u zp. ; MI'TY. - 2-e u3g. - Marautoropck : MI'TY, 2017. - 127 c. : wn., guarp.,
rpad., TabJI. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=3506.pdf&show=dcatalogues/1/1514311/3506.pdf&view=true (maTa oOpareHusi:
04.10.2019). - MakpooOBeKT. - TeKCT: 3/1eKTPOHHBIN. - IMeeTCst ieyaTHBIN aHasOr.

0) lonmo/THUTE/TbHAA JIUTEpaTypa:

1. Xumuueckasi KUHeTHKA W aficCOPOLUSA: MeTO/l. YKa3aHHWs /Il CTYJEeHTOB I0 JUCLIATIIUHE
"®usuueckass xumusi" / [3. B. wonpauHa, C. 1. KnoukoBckuid, H. FO. CBeuHukoBa u fp.] ;
MI'TY. - Marautoropck : MI'TY, 2013. - 1 anektpoH. ont. auck (CD-ROM). - 3arn. c

TUTY/JL. 5KpaHa. - URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=1258.pdf&show=dcatalogues/1/1123436/1258.pdf&view=true (maTa obpartieHust:
04.10.2019). - MakpoobObeKT. - TeKCT : 3/1eKTPOHHBIN. - CBefieHus1 JOCTYIHBI Takke Ha CD-

ROM.

2.TToBepxHOCTHBIe siByieHUs1. Aficopbiius : yuebHoe nmocobue / A. H. CmupHos, H. HO.
CseunukoBa, C. B. FOauHa, 3. B. IronpguHa ; MI'TY. - Marautoropcek : MI'TY, 2017. - 1
371eKTpOH. onT. Auck (CD-ROM). - 3aru. ¢ TuTyJ1. 3kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/
1/1139847/3417.pdf&view=true (mara obpaienusi: 04.10.2019). - MakpoobneKT. - TekcT :
371eKTpOHHBIN. - ISBN 978-5-9967-0966-3. - Cesienus goctynHsl Takke Ha CD-ROM.

2. [MwabauHa, O.B. TepMmoauHaMMKa XUMUUECKHX peakluil: yueOHoe Tiocobue
[ D1eKTpOHHBIN pecypcl: 3.B.[lronbuHa, C.I1.Ky10uKOBCKMH, A .H.CmupHOB,
H.}O,CpeunukoBa, M.A.IllepctobutoB, C.B.FOguna ®I'BOY BIIO «MarHuToropckui
roCy/lapCTBeHHbIN TeXHU4YeCKuM yHuBepcureT uM. .. HocoBa». OnekTpoH. TekcT. faH.(1,85
M6) — Maruauroropck: ®I'BOY BIIO «MI'TY». 2013. — 13nekt. onr. auck (CD-R) —
Cuctem. tpeb.: IBM PSC Jlroboii 6onee 1GHz; 512 M6 RAM; 10 M6 HDD; MS Windows
XP u Boimmie. Adobe Reader 8.0 u Bwiiie; CD/DVD-ROM ancKoBOA; Mbillib. — 3arj. C TUT.

skpaHa. Pexxum pocryna: http://catalog.inforeg.ru/Inet/GetEzineByID/295025.
4. Kokc v xumus — ISSN 0026-0827.

B) MeToquuecKne yKa3aHus:

1. JTabopaTopHBIil TTPAaKTHKYM 110 (PH3HUECKON XUMUH : yueOHO-MeTouueckoe rocobue / A.
H. CmupHoB, H. FO. CeunukoBa, C. B. FOguna, 3. B. ItonpgvHa ; MI'TY. - MarHuToropck :
MI'TY, 2017. - 1 snektpoH. ont. Auck (CD-ROM). - 3ara. ¢ tutyn. 3kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/

1/1136592/3177.pdf&view=true (zmaTa obpamenus: 04.10.2019). - MakpoobObekT. - Tekcr :
3/1eKTPOHHBIN. - CBeZieHus1 AoCTyIHbI Takke HAa CD-ROM.

r) IIporpamMHoe oGecrieueHmue:

HaumenoBanue 110 Ne morosopa CpOK J1efCTBUS JTUL[eH3UU
MS Windows 7 [-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 6eccpouyHO
7Zip cBOOO/THO pacrpocTpaHseMoe | 6eccpouHo

NHuTtepHeT-pecypcsl:
1. MexxayHapogHasi cripaBoyHasi cucrtema «Ilosrpeza» polpred.com otpacis «O6pa3oBaHue,


https://e.lanbook.com/book/47443
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
http://catalog.inforeg.ru/Inet/GetEzineByID/295025
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139847/3417.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/1139847/3417.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123436/1258.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/1123436/1258.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=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

Hayka».- URL: http://education. polpred.com/.

2. HaumoHanbHasi MH(QOpMalMOHHO-aHa/IUTHYecKasi cucteMa — PoCcCUlCKUi UHEKC

HayuHoro uurtupoBanus (PUHII). - URL:http:/elibrary.ru/project_risc.asp/
3. ITouckoBag cucreMa Akanemus Google (Google Scholar). - URL: http://scholar.google.ru/

4. NudopMarnmonHada cucreMa — E1MHOeOKHO JOCTyna K MHQOPMALMOHHBIM Decypcam. -

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

5. @enepajJbHOE TOCYIADCTBEHHOE OIOKeTHOe vupeskaeHre «PenepajbHbId UHCTUTYT

[IPOMBILIEHHOU COOCTBEHHOCTUY. — PexkuM poctyma:. http:/wwwl.fips.ru/

9. MaTepua/ibHO-TEXHHUYECKOe 00ecreueHHe JUCIUIUTHHBI (MOAY/Is)

Tun 1 Ha3BaHUe dyaJUTOPUHN

OcHallieHue ayuTopun

YuebGHast ayguTOpusi AJisi TIPOBeIeHUs 3aHSATHIM

Hocka, MybTUMeIUHBIN TIPOEKTOP,

JIeKLIMOHHOTO THTIA 3KpaH
YueOHast ayjUTOpUS 7151 IPOBejeHust 1abopaTOpHbIX JlabopaTopHble ~ YCTaHOBKH ISl
pabot: naboparopus pu3NUECKON XUMUN npoBeieHus1 1abopaTopHBIX PaboT:

- yCTaHOBKA [yl  OIpefiesieHHe

VHTerpasbHON TemIOThl paCTBOPEHUs
conm

YueOHbIe ayITUTOPUH [JJis CAMOCTOSITE/TBHOM PabOTHI:
KOMITBIOTEpPHBIE K/IaCChI; UATA/IbHBIE 3a/Tbl OMOIMOTEKH
OI'bOY MI'TY

[TepcoHasibHbIE KOMITBIOTEPBI C
naketom MS Office, Beixog0oMm B
WHTepHeT u ¢ 10CTYIIOM B
3/IEKTPOHHYH0 UH(OPMAL[MOHHO-
oOpa3oBaTesibHYIO Cpeay
YHUBEpPCHUTETA

YueOHast ayJUTOpHS /1J1s1 IPOBEIeHUsT TTPAKTHUeCKUX
3aHATUU

TexHnYeckue cpeficTBa 00yueHwsl,
CITy)Kallye /1Sl TIpeZCTaB/IeHUst
yueOHOM nHbOpMaly OOJBIION
ayZIUTOPUH: MYJIbTUMEAUNHBIE
Cpe/iCTBa XpaHeHWs, TiepeJjaun U
TIpe/ICTaB/IeHUs] YUeOHOM
nHpopmauuu. CrieliMani3vpoBaHHas
Mebenb

[TomertieHust 1151 XpaHeHUsT ¥ IPOPUIAKTHUECKOTO
obcnyKuBaHUsST yueOHOTo 000pyI0BaHus

Cresuiaxxu /17151 XpaHeHHst yueOHOro
obopyoBaHust

VIHCTpYMEHTHI /17151 pEMOHTa
JlabopaTopHOro 060pyA0BaHus



http://www1.fips.ru/
../../../../../../I:/%D0%A3%D0%9C%D0%9A%202019-20/%D0%B3%D0%BE%D1%80%D0%BD%D1%8F%D0%BA%D0%B8/%D0%94%D0%BB%D1%8F%20%D1%81%D0%B0%D0%B9%D1%82%D0%B0/5.%20%D0%A4%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5%20%D0%B3%D0%BE%D1%81%D1%83%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%B1%D1%8E%D0%B4%D0%B6%D0%B5%D1%82%D0%BD%D0%BE%D0%B5%20%D1%83%D1%87%D1%80%D0%B5%D0%B6%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5
../../../../../../I:/%D0%A3%D0%9C%D0%9A%202019-20/%D0%B3%D0%BE%D1%80%D0%BD%D1%8F%D0%BA%D0%B8/%D0%94%D0%BB%D1%8F%20%D1%81%D0%B0%D0%B9%D1%82%D0%B0/5.%20%D0%A4%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5%20%D0%B3%D0%BE%D1%81%D1%83%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5%20%D0%B1%D1%8E%D0%B4%D0%B6%D0%B5%D1%82%D0%BD%D0%BE%D0%B5%20%D1%83%D1%87%D1%80%D0%B5%D0%B6%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5
http://window.edu.ru/
../../../../../../I:/%D0%A3%D0%9C%D0%9A%202019-20/%D0%B3%D0%BE%D1%80%D0%BD%D1%8F%D0%BA%D0%B8/%D0%94%D0%BB%D1%8F%20%D1%81%D0%B0%D0%B9%D1%82%D0%B0/4.%20%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F%20%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0%20%E2%80%93%20%D0%95%D0%B4%D0%B8%D0%BD%D0%BE%D0%B5%D0%BE%D0%BA%D0%BD%D0%BE%20%D0%B4%D0%BE%D1%81%D1%82%D1%83%D0%BF%D0%B0%20%D0%BA%20%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%BC%20%D1%80%D0%B5%D1%81%D1%83%D1%80%D1%81%D0%B0%D0%BC.%20-%20URL
../../../../../../I:/%D0%A3%D0%9C%D0%9A%202019-20/%D0%B3%D0%BE%D1%80%D0%BD%D1%8F%D0%BA%D0%B8/%D0%94%D0%BB%D1%8F%20%D1%81%D0%B0%D0%B9%D1%82%D0%B0/4.%20%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F%20%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0%20%E2%80%93%20%D0%95%D0%B4%D0%B8%D0%BD%D0%BE%D0%B5%D0%BE%D0%BA%D0%BD%D0%BE%20%D0%B4%D0%BE%D1%81%D1%82%D1%83%D0%BF%D0%B0%20%D0%BA%20%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%BC%20%D1%80%D0%B5%D1%81%D1%83%D1%80%D1%81%D0%B0%D0%BC.%20-%20URL
http://scholar.google.ru/
../../../../../../I:/%D0%A3%D0%9C%D0%9A%202019-20/%D0%B3%D0%BE%D1%80%D0%BD%D1%8F%D0%BA%D0%B8/%D0%94%D0%BB%D1%8F%20%D1%81%D0%B0%D0%B9%D1%82%D0%B0/3.%20%D0%9F%D0%BE%D0%B8%D1%81%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F%20%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0%20%20%D0%90%D0%BA%D0%B0%D0%B4%D0%B5%D0%BC%D0%B8%D1%8F%20Google%20(Google%20Scholar).%20-
http://elibrary.ru/

	Знания умения и навыки, полученные при изучении данной дисциплины, будут необходимы при изучении дисциплины
	Термодинамика флотационных систем и написании ВКР.
	3 Компетенции обучающегося, формируемые в результате освоения дисциплины (модуля) и планируемые результаты обучения
	ДОМАШНЕЕ РАСЧЕТНО-ГРАФИЧЕСКОЕ ЗАДАНИЕ №1 «Термодинамический анализ химических реакций»
	7 Оценочные средства для проведения промежуточной аттестации
	ДОМАШНЕЕ РАСЧЕТНО-ГРАФИЧЕСКОЕ ЗАДАНИЕ №1

