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1. EJIM OCBOEHUA JNCIHUITJINHBI

HCJIHMI/I O0CBOCHUSA NHUCHHUIIJINHBbI «TepMozmHaMmca PACTBOPOB)» HABJANTCH:

- o0yueHHe COBPEMEHHBIM MPEACTABICHUSIM O TEPMOIWHAMHKE PACTBOPOB ISl PELISHUS
(yHIAMEHTAIbHBIX U MIPUKJIATHBIX XUMUYECKUX 3374,

- O3HAKOMHUTH CTYJIEHTOB C COBPEMEHHBIMU CIOCOOAMH OMHMCAHUS TEPMOAMHAMUYECKUX
CBOMCTB PacTBOPOB 3JIEKTPOJIUTOB U HEJEKTPOJUTOB;

- HAy4YHThb IUJIAHUPOBATH JKCMEPUMEHT U 00padaThiBaTh SKCIEPUMEHTANIbHBIE aHHBIC IS
MOJTyYEHUS] MAKCUMAJTBHO BO3MOXKHOTO 00beMa MH()OPMALMK O CBOWCTBAX M3YYaeMbIX CUCTEM,

- HAay4YUThb pelaTh HECJOXKHBbIE 3a7a4d W 3HATh HEOOXOMUMbIE YHCIICHHBIE METOAbI PEIICHHUS

TAKHUX 3a1a4.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

Hucuunnuna «TepMoauHamuka pacTBOpoB» oOTHOocuTcss Kk bioky 1, wactw,
(bopmMupyemMoii yuaCTHUKaMu 00pa30BaTEIbHBIX OTHOIIEHHIT, U3ydaeTcs B 4 cemecTpe.
Tabauuna 2.1.

Caa3b AUCHHUIIJINHBI «TepMozmHaMmca PACTBOPOB> ¢ NPEAbIAYIIUMHA JUCHUIIJIHHAMHA
H CPOKH HX H3YUYCHUSA

Kon JIMCLUUIINHBL, CHeAyroIuue 3a AUCLUIUIMHON Cemectp
TUCLUTIITUHbI «TepmonuHaMuKka pacTBOPOB»
b1 B.OA.5 |Cratuctuyeckas TepMOIMHAMUKA KOHAEHCUPOBAHHbBIX 1
CUCTEM
b1.B.OJ1.3 |Xumuueckast TepMOIMHAMHKA U (Pa30BbIE PABHOBECHUS 2
b1 B.OZ.9 |CoBpemeHHbIE METOABI XUMUUECKOTO aHAIN3a 3

B PE3YIbLTATE OCBOCHUA JTUCHHUILIMHBI MATHCTPAHT A0JRECH

3HAaTB:

- COBPEMEHHBIE CIOCOOBI AHAINTHYECKOTO ONUCAHMS TEPMOJUHAMUYECKHX CBOHCTB (a3
MEPEMEHHOr0 COCTaBa, BO3MOXHOCTH M OIPaHUYEHHsI TEPMOANHAMUYECKUX MOJENIEH PacTBOPOB,
HCTOYHUKH HEOOXOIUMBIX JaHHBIX, CIIOCOOBI HCITOIB30BAHMS PE3YJIBTATOB PACUETOB.



Ymerh:

OIMUCBIBATE PACTBOPBI Ha A3BIKE TCPMOAUHAMHUYCCKUX MOHATHH M KOJHMYECTBEHHBIX

COOTHOLHGHI/IP'I; MPUBJICKATb BHETCPMOAUMHAMHUYCCKUC HOAHHBIC Jid MPOBEPKHU KOPPEKTHOCTU
TEPMOANHAMUYICCKUX MO,[[G.]'IGI\/'I’ peuiaTe HECIOXKHBIC 3a4a41 U UCIIOJb30BATh UX PE3YIbTATBI AJIA
npeacKa3zaHus peE3yJjbTaTOB MIPOUECCOB C YyHaACTUEM (1)213 NEPEMCHHOr 0 COCTaBaA.

Baagers:

CTaHAAPTHBIMU METOAAMU TEPMOAUHAMUYICCKUX PaCUCTOB.

HaBBIKAMH IIOHCKaA HeI[OCTaIOLHefI I/IH(I)OpMaL[I/II/I U €€ aHallu3a, CYMECTBYIHOIUMU

3. KOMIIETEHIMHU OBYYAIOIIETI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA JUCIUITIJIMHBI

IIpouecc w3yueHUsT OUCLUILIAHBI

HaIlpasjeH H

a (opMHUPOBAaHHE BJIIEMEHTOB

cinenyromux komnereHiuii B coorBerctBuu ¢ OI'OC BO u OIIOII BO no panHOMY

HaIMpaBJICHUIO MMOATOTOBKH!

a) yuusepcaabnbie (YK) — YK-1
0) oomenpodeccuonanabubix (OIIK) - OIIK-1;

B) npodeccuonanbubix (IIK) - TIK-3.

Taoauua 3.1.

Matpuua cBsi3u KOMINETEHIUH, (POPMHPYEMBIX HA OCHOBE H3Yy4YeHHs JHCIHILIHHbI
«CraTtucruyeckasi TepMOAMHAMMKA KOHAEHCHPOBAHHBIX CHCTEM», C BpeMEHHbIMH 3TANIAMH
OCBOCHHS €€ COAePRAHUS

Kon HaumeHnoBanmue HNuaukarop B pesyJabTaTe 0ocBOCHUA
KoMIie KOMIIeTeHIHH AOCTHKEHUS AHCHMILIHHBI 00Y4AI0 IHICS
TeHIH KOMIIeTeHIHH JOJIKeH:

H
Yuuesepcanvnovie komnemenyuu (YK) u unouxamoput ux oocmudsiceHus:

YK-1.| Cnocoben  ocymectensatyy K-1 Anammupyer 3HATB: CBOU JINYHOCTHBIE
KPUTUYECKUI aHATM3IPOOJIEMHYIO  CUTYalUIOOCOOEHHOCTH U PECYPCHI
npoOJEeMHBIX CHUTyalui HaJKaK CHCTEMY, BBIABIISS €€]YMeTh: aIeKBATHO OLICHUBATH CBOU
OCHOBE CHCTEMHOT'OCOCTABJISIIONINE M CBA3HMICIIOCOOHOCTH U BO3MOXKHOCTH C
noaxona,  BbIpaOaThIBATHMEXKIY HUMHU COOTBETCTBHUEM KOHKPETHOM

CTpaTEruro ACNUCTBUI

CUTYyaLuH

Baagernh: HaBLIKAMHU
CaMOIMAarHOCTHUKHI

TUYHOCTHBIX KOMMYHHKATHBHBIX
CITOCOOHOCTEN B IEJIOBOM
B3aUMONIENCTBUHU




[IPOTUBOPEYUBON

1ICTOYHHUKOB

YK-2 Kputnuecku
OLIEHUBAET  HAJAEKHOCTH
MCTOYHUKOB

uH(pOopManuu, padoTaer ¢

MH(pOpMaLUeld U3 pasHbIX

3HATB: CrIOCOOBI
CaMOCOBEPIIEHCTBOBAHHS

CBOEH AEATENBHOCTH C y4€TOM CBOUX
JTMYHOCTHBIX, JAEJIOBBIX,
KOMMYHHUKATHBHBIX

Ka4eCTB.

'YMeTh: OnpeaessiTb IPUOPUTETHI
JTHYHOCT-HOT'O U MPO(eCCHOHATBHOTO
pocTa.

Baaners: mpueMamu LeJenoNaraHus
1%

MJIAHUPOBAHUS CBOEH
MpoeCCUOHATTLHOM

'VK-3 PaspabatsiBaeT

COOCPKATCIIBHO pPEIICHNS TUITUYHBIX 3a1a4.
ApryMEHTHPYET YMeTh: UCTIONB30BATh

CTPATEruto peleHns] UHCTPYMEHTBI HEIIPEPBIBHOIO
npoOieMHON  cuTyanmu| camMooOpa3oBaHUSI.

Ha OCHOBE CHCTEMHOro u| Biaaaerb: MeTomukamu
MEKTHUCIIUITIMHAPHOTO CaMOPa3BUTHUS U CaMOOOpa3OBaHMUs
101X O/I0B

Y 3HATb: BO3MOJKHBIE BapHUAHTHBI

Oomenpodeccuonanbubie komnereHuuu (OIIK) u uHAMKATOPBI HX AOCTHKEHUSA

OIIK-

CriocoOeH BBIMOJHSTD
KOMILIEKCHBIE
BKCIIEPUMEHTAJIbHBIE U
PACUETHO-TEOPETHUECKHE
MCCIIeIOBAHUS B U30paHHOMN
00JIACTH XUMUH WA
CMEKHBIX HayK C
HCIIOJIB30BAHHUEM
COBPEMEHHBIX MPHOOPOB,
[IPOrpaMMHOTO 0OecreYeHuUsI
1 0e3 TaHHBIX
mpodecCHOHaTBHOTO
HA3HAYEHHSI

OIIK-1.1. IIpoBogut
KPUTHYECKUI aHAIU3
PE3yIbTATOB
COOCTBEHHBIX
HKCTIEPUMEHTAJIbHBIX
1 pacueTHO-
TEOPETUIECKHUX padoT,
KOPPEKTHO
MHTEPIIPETHPYET UX

3HATD: CTaHAAPTHBIC METO/BbI
[MOJTyYEeHMUS], UneHTU(OHUKALH 51
MCCJIEOBAHUSI CBOMCTB BEILECTB U
MaTepuayioB, TMpaBuyia OOpabOTKU H
opopmiieHuss  pe3ynabTaTtoB  paboTHI,
npasuia Th

Baagern: 0a30BBIMH HaBBbIKAMH|
[TPOBEIEHUS

XUMU4YECKOro SKCTIIEPUMEHTA u
o opMITEHHUs

ero pe3yJibTaToB

YMeTh: MIPOBOJUTH MPOCTHIE]
X UMHYECKHUE

OIIBITEI 11O MPpeAIaraCMbiM METOAUKaAM

OIIK-1.2.
Dopmynupyer
BAKJIFOUEHHST U BBIBOJIBI
MO pe3ysbTaTam
aHaITN3a

T TepaTyPHBIX
IMAHHBIX, COOCTBEHHBIX
HKCTIIEPUMEHTAJIbHBIX U
pacyeTHO-
TEOPETUYECKUX PaboT
B 130paHHON o0nacTu
X IMHAH MJIA CMEKHBIX
HayK

3HATD: METO/bI
UAeHTU(DUKATIH
MccnenoBaHus BewecTs (MaTepuaios),
CrannaptHbeie 00pabOTKH Pe3yJIbTATOB
BKCIIEpUMEHTA

Bnagers:  HaBbIKAMU  TIPOBEICHUS
bKCIIEpUMEHTa U MeTofamMu 00paboTKH
ero

PE3yJIBTATOB

'YMeTb: NpPOBOAUTHL MHOTOCTaAUIHBIM]
CUHTE3, BLIOMPATh METOIbI TUATHOCTHKY
BEIIECTB U

MaTepUAIOB, TPOBOAUTb CTAHAAPTHBIC

MOJyYEHHUS,

n3MepeHusi, 00pabaThiBaTh PE3YIbTATHI




PKCIIEpUMEHTA

K-3

CrnocoOeH Ha OCHOBe
KPUTHYECKOTO aHAIHU3a
pesysapratoB HUP u
HHWOKP ouenuBarb
MEPCIIEKTUBBI UX
MPAKTHIECKOTO
MPUMEHEHUS U
MPOIOJIKEHHS PAOOTHI
BbIOpaHHOM 00iacTu
XUMHUH, XUMUYECKOMN

TEXHOJJIOTHH HUJIN CMEKHBIX

C XUMHEHN HayKax

MK-3-1.
CucremMaTusupyer
MH(pOpMaLHIO,

MOJYUYCHHYIO B XOIe[YMeTh:

3HaTh:  npuHUunBel  paboThl  HA
COBPEMEHHOM HAy4HOW ammnaparype npu
[POBEEHNH HayUHbIX UCCIIEIOBAHUM.

padoTaTp Ha COBPEMEHHOMH|

HUP u  HMWOKP,[HayuHO! anmnapaType Ipu Mpo-BeAEHUH
QHATU3UPYeT €€  HHAY4YHBIX  HCCIENOBAHWUN, BBIOMpPATH
COMOCTABJISIET ccpencrsa U3MEpEeHMUH, METOJIUKY)
ITUTEpaTypHBIMU aHanu3a, OLIEHHBATh YPOBEHH
TAHHBIMU. 3arpsi3HEeHUH; aHANIU3UPOBATH
[MK-3.2. Onpenensier |[COBPEMEHHbIE MaTepHAIbl U CPEACTBA
BO3MO>KHbIE peructpaund  MH(GOPMALUH,  JIENATH
HanpaBJIeHUs BBIOOP  CPENCTB M MaTepUAJIOB
pa3BuTUs padoT u perucTpalun uH(pOpMAITU npy
MepCreKk-TUBbI [MPOBEAEHNH HayUHbIX UCCIEIOBAHUM.

[PaKTUYECKOro Baagern: HaBbIKAMU BBIOOPA]
MPUMEHEHHUS ONTHUMAIbHOIO METOAA MCCIEI0BAHUs
MOJTyUEHHBIX (byHKIIMOHATIBHBIX MaTepuasoB B
[PE3yJIbTaTOB BaBHCUMOCTH OT oO0beMa U LeJeH

ICCJICTOBAHMUS TSt peLueHus]
IMOCTABJICHHBIX 3aaa4 Ha OCHOBAaHUH]
aHaIM3a M CONOCTaBJIEHUS  BCeH|
COBOKYHHOCTI/I NMCHOIIUXCA JAHHBIX

4. OFBEM JJUCIHUILINHBI ¥ BUJIbl YYEFHOU PABOTHI

Ta6auna 4.1.
Bun yueoHoii padoTsl Bcero 4
4acoB cemecTp
OO01ast TpyA0eMKOCTh TUCIUTIIFHBI 144 144
AyIUTOpHBIE 3aHSTHS 120 120
Jleknuu 60 60
JlabopaTopHble 3aHSITHs 60 60
CamocTosiTesnbHast paboTa CTyIeHTOB 24 24




5. COAEPKAHUE JUCIIMIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3SJAEJIAM) C YKASAHUEM OTBEJIEHHOI'O HA HUX KOJINYECTBA
AKAJEMMNYECKHUX WJIN ACTPOHOMUMNYECKHUX YACOB 1 BUJ1IOB YUEBHbBIX

SAHATUN

Tabéauuna S.1.
CTpykTypa H coaep:kaHHe JUCHUINIHHBI
n/n | Pasmen pucuurmHel Buner yuebnoit padotsl (dac) Dopmbl
KOHTPOJIS
Jlexunu Jlabo- | Camoc-
patrop- | TosiTe-
% HbIE JIbHBIE
Q
2 pabotel | paboThl
o
1. | YpaBHeHnus COCTOSIHUSI. 4 6 6 2 Tecrup.
TepmoauHamMuueckue
CBOICTBa PacTBOPOB.
2. | Cucrembl cpaBHeHUs, BIu- | 4 6 6 4 Ompoc
sITHHE€ WX BbIOOpa Ha KOJU-
YECTBEHHbIE XapaKTepuc-
TUKU CBOMCTB PacTBOPOB.
3. | YpaBHenne ['mb0ca-Irore- | 4 8 8 2 Komnmok-
Ma. BUYM
4. | Kputuueckue siBieHus B | 4 8 8 4 Ompoc
pacTBOpax.
5. | Mogenu pactsopos Hedse- | 4 8 8 3 Tecrup.
KTPOJIUTOB.
6. | Mognenu pactBOpOB 3iek- | 4 8 8 3 Tecrup.
TPOJIUTOB.
7. | Mogenp  accouuupoBaH- | 4 8 8 3 Konnok-
HBIX PacTBOPOB. BUYM
8. | Pemerounsie Mmomenu. 4 8 8 3 Ompoc
60 60 24
Hroro:

Tao6auua 5.2.




KoHKpeTur3aumsi pe3yibTaToB 0CBOEHUS ANCLUMNINHDBI

YK-1

3HaTb:  BUAbl  OCHOBHbIX
NH(OPMALMOHHBIX  UCTOYHU-
KOB, HOPMATMBHbIX NPaBOBbIX
[IOKYMEHTOB B 06/1aCTV XUMUN
N XMMWYECKON TEXHONOruu;
MeTOAbl 1 CNnocobbl peLueHus
NPob/nemMHbIX CUTyauuin; oc-
HOBHble 3Tanbl W 3aKOHOMep-
HOCTU pasBUTUA XMMUYECKON
Hayku, cuctemy (yHAaMeH-
Ta/lbHbIX XUMWUYECKUX MOHSA-
TMA U METOA0M0rMYECKNX
acnekToB (HM3NYECKON XUMUN;
NPUHLMMbI aHanmsa
MOMTYYEHHbIX AaHHbIX

OlNK-1 CnocobeH

BbIMO/IHATb

YMeTb: NPUMEHSATb K
KOHKPETHOMY  (pakTuyecKomy
matepuany  TeopeTuyeckue
3HaHWS, HeobxoauMble AN
peLleHuns NPo6/1eMHbIX
CUTYaLWIA; BbISABNATb
HeA0CTaTOYHOCTb n
HeloCTOBEPHOCTb NHop-
maLmn npu peLLeHum
NPO6/IEMHbIX CUTYaLWIA.

KOMIJIEKCHbIE

IKCNEPUMEHT &JIbHbIE U

CnocobeH ocyLLEeCTBNATb KPUTUYECKU aHa/IU3 NMPO6IEMHbIX CUTYaLnil Ha OCHOBE
CUCTEMHOro noaxofa, BbipabaTbiBaTb CTPaTErNO AeNCTBUN

BnageTb: HaBblKaMW WCMOMb-
30BaHNA MCTOYHWKOB WHAOp-
mMauum  Ona  pelleHus npoo-
NEMHbIX CUTYyauWii; HaBblKa-
MU pelleHnss  TUMUYHBIX,
Hanbosee 4acTO BCTpeyaro-
LMXCS MNPOGNEMHBIX CUTYya-
LLWA.

pacyeTHO-

TEOopeTUYECKNE WCCNEAOBAHUS B M30paHHOW 061acTU XMMUM WA CMEXKHBLIX HayK ¢
NCMONb30BAHMEM COBPEMEHHBIX MNPUOOPOB, MNPOrpamMMHOro obecrneyeHnss M 6a3 JaHHbIX
npoghecCUOHasIbHOIO Ha3HaYeHUs

3HaTb: coBpemeHHOe 060py-
[0BaHWe, MporpaMmMHoe obec-
neyeHue n
npogeccnoHanbHble 6asbl
[aHHbIX ANA pelleHuns 3adad B
136paHHON 061aCcTV XUMUK

YMeThb: 1CNO/b30BaTh
COBPEMEHHbIe pacyeTHble
MeTOAbl ANA peLleHna 3ajay B
006/1aCTN XUMUn

Bnagetb: MeToavkamu mnosny-

YeHMs U XapakKTepusauuu
BELLECTB 1 MaTepuanoB [s
pelleHns  npodeccrnoHab-
HbIX 3324

MK-3 CnocobeH Ha OCHOBE KpUTWU4YeCKoro aHanusa pesynbtTatos HUP n HNOKP
OLEeHMBaTb MEPCNEKTMBbI MX MPAKTUYECKOrO MPUMEHEHMS W NPOAO/I>KEHMS pPaboThbl
BbIGPAHHON 061aCT N XUMUU, XUMUYECKOM TEXHONOMUN NN CMEXKHBIX C XUMUEN HayK

3HaTb: MeTOAbl NNaHNPOBaHUA YMeTb: OLEeHMBaTb Pe3y/ib-

n opraHmsaumnmn

MPOEKTOB
XUMUM

no

paboThbl
KOMMeKTMBa B pamKax Hayu-
HbIX W HAy4HO-TEXHUYECKMX
(hr3nueckon

Tatbl HAP un HOKP,
NnepcneKTMBbl  UX  MNpak-
TMYECKOro MNpUMeHeHMsa B
pasNYHbIX obnactax

(hM3MYECKOIA XMUK

Bnagetb: MeTogamu peLue-
HMA  npobneM  (H13NYeCKOM
XMMUN Ha OCHOBE COBpe-
MEHHbIX KOHLENUMA ecTecT-
BO3HaHWA

CopepykaHve AUCUMUNNHBI « TepMOaNHaAMMKA PacTBOPOB»

YpaBHeHUs1 COCTOAHUA. PYrnTUBHOCTb UMCTONM XKMAKOCTW. OnucaHuWe pacTBOPOB C
MOMOLLbIO YPaBHEHWIA COCTOSHUSA. MpaBuna cMeLwleHns 418 CMecelt XUAKOCTEN.



Tepmoannamu4eckue cBoiicTea pacrBopos. [lapumansable MonbHBIE cBOticTBa (IIMC)
TOMOT€HHbIX M TeTeporeHHbix cucteM. Cmocobbr ompenenenus I[IMC. Cucremsl oTcuera
TEPMOIMHAMHYECKUX CBOWMCTB pacTBopoB. Knaccudukanus pactBopoB. CTporoperyisipHsle,
cyOperyysipHble U aTepMajbHbIE pPACTBOPBL, KAaK YaCTHBIH CIy4ail TMOJHMHOMHAIBHOTO
npeacTaBieHus N30bITOYHOM SHeprun [ nG6ca pacTBopa.

Cucrembl cpaBHeHHsl, BJHsIHHE HUX BbIOOPA Ha KOJHYEeCTBEHHbIE XaPAKTePHCTHKH
cBOHCTB pacTBOopoB. CUMMETpUYHAS M aCHUMMETpHYHAsi CUCTeMbl cpaBHeHUs. KoadduumeHTs!
AKTUBHOCTH, UX PacyeT B Pa3HbIX CUCTEMax cpaBHeHHs. Pacder k03¢ (PpHULIMEHTOB aKTHBHOCTH 110
pe3yJbTaTaM U3y4deHUs TeTepPOreHHbIX PABHOBECHIL.

YpaBHenue [I'u66ca-/Irorema. MHurerpuposanue ypaBHeHust [ub0Oca-Ilorema B
IBYXKOMITOHEHTHBIX cucteMax. OcoOeHHOCTH WMHTerpupoBaHusi ypaBHeHus1 | mb6ca-/lorema B
TPONHBIX cucteMax. Meroas! [lapkeHa u Baruepa.

Kpurnueckue siBjienusi B pacrBopax. OcoOEHHOCTH 3ammcH YyCIoBHH (ha30BOTO
pPaBHOBECHSI MPH Pa3HBIX crocodax BBIOOPA CTAHIAPTHOTO COCTOSIHHSI KOMIIOHEHTOB PacTBOpA.
Paccrnansanue xxunkocreil. Kpurnueckue siBneHust B pacTBOPax.

Mogaenau pacTBOPOB He3JEKTPOJUTOB. Mojenu JIoKajabHOro coctaBa: Bunbcona, Ban-
Jlaapa.

Mogaean pactsopos dJjexkTpoautosB. Monenu [Tutnepa, [Tutuepa-CumoncoHa.

Mopaeab  accouMHpOBaHHBIX pacTtBopoB. OOmmue mnpencrasneHus. HneambHo
aCCOLIMMPOBAHHBIN pacTBOp (Ha mpuMepe criaBoB Mg-Sn).

Pemerounnie moaenu. PemerouHble MOAENH >KUAKOCTH. Monenb NOApPEIIETOK MpU
ONMMCAaHUH TEePMOAMHAMHYECKUX CBOWCTB TBEPABIX pacTBOPOB. BBIBOA BbIpaskeHUs IS
KOH(pHUrypaunoHHOH sHTponHH (runore3a TeMkuHa).

Pacuer TepMOAMHAMHYECKUX CBOWCTB TPEXKOMIIOHEHTHBIX pPAacTBOPOB Ha OCHOBAaHUU
JaHHBIX O TPaHWYHBIX OHHAPHBIX CHCTeMax. PacueT TEepPMOAMHAMHYECKHUX CBOMCTB
TPEXKOMITOHEHTHBIX PAcTBOPOB Ha OCHOBAaHMH JAHHBIX O TPAHUYHBIX OMHAPHBIX CHUCTEMAX.
Cummerpuunbie Metoasl: Konepa, Konuns, Myrruanu. Acummerpuunsie Metoabl: bonbe, Tyna,
Xumneprta. Meron nsonorenunanos. Meron Penmxa-Kucrepa.

6. OBPA3ZOBATEJIBHBIE TEXHOJIOI'N

B mponecce oOyueHHs] MCMONB3YIOTCSA TPAAMLIMOHHBIE O0pa30BaTENIbHBIE TEXHOJOTHH
(JleKuy, ceMHHApPBI, MPaKTHYeCKHe paboThl) M aKTUBHBIE WHHOBALMOHHBIE OOpa3oBaTEIbHBIE
TEXHOJIOTHH:

1. CemuHap B IUAJIOTOBOM PEXKUME NPUMEHSIETCS B OCHOBHOM IPH OOCYXKACHUHU
BBICTYIUJICHUH MarucTpaHTOB C AoKJIanaMu (pedeparamn)

2. I'pynmoBoii pa36op pe3yIbTaToB KOHTPOJIBHBIX paboT

3. Berpeun ¢ coTpyaHMKamMu M PYKOBOIUTENSIMH NMPOQUIIBHBIX Ja0opatopuél
NPEANPUSATHH - MOTEHIMATBHBIMHI PaOOTOAATENSIMHU BBITY CKHUKOB.

B nienom npu n3y4eHnu Kypca akTUBHbIC U HHTEPAKTUBHBIC (POPMBI IIPOBENEHHSI 3aHIATHH

cocTaBisOT He MeHee 30% ayIUTOPHBIX 3aHATUH.



7. NEPEYEHb YYEBHO-METOANYECKOTI'O OGECIIEYEHUSA LA
CAMOCTOSITEJBHOM PABOTHI OBYUAIOIIUXCS IO AUCIAIINHE

(MOIY.TIO)

7.1. IlepedeHb-y4e0HO-METOAMUYECKOTO O0ECTIEHeHHS 111 OOYHAROIUX CS TIO AUCLUTUINHE:

Epemun B.B., Kapros C.H., Ycnenckas M.A., Ky3pmenko HE., Jlynun B.B OcHoBbl

¢dusnaeckoit xumuu. Teopus u 3amaun. M.: MI'Y, 2005.

Crpombepr AT, I.I1. Cemuenko. @usnueckas xumusi. M.: Beicmas mkoga, 1999r.

IMontropak O.M. Tepmonunamuka B pusudeckoii xumun. M. : Beicimast mkosa, 1991r

JlekunonHble 3aHATUS TpoBoasATcs 2 pa30 B Hememo B oObeMe 4 uHacoB W 4 Haca

nabopaToOpHbIX 3aHATHH B 4-oM cemectpe. llocne OKOHUAHUS HM3YUEHUS KAKIOU TEMBI

MAarvuCTpaHThl MPOXOAAT TCCTUPOBAHUEC, BBITIOJIHAKOT KOHTPOJIbHBIC pa6OTbI.

7.2. YkazaHust il OOy4aro X Cs IO OCBOSHUIO TUCIUTIIHHBI

Ta6auna 7.1.
CoaepxaHue caMOCTOSATEJIbHOM PadoThI 00y4YaI0IHNXCSI
Voo Temb1/60npocsl, 6uIHOCUMbIE HA caMocmosmensroe usy- |Koi-60 | @opmel padone
n/n yenie yacos
L YpaBHEeHHs1 COCTOsiHMs. TepMOAMHAMUYECKHE CBOMNCTBA 2 cobecenoBanue
[PacTBOpPOB.
2. |Cucrembl CpaBHEHUs, BIHUSHHE HX BBIOOpPa HAa KOJH-A 4 cobecenoBanue
UeCTBEHHbIE XaPaKTEPUCTUKU CBONCTB PacTBOPOB.
3. |Vpasuenue I'u66ca-Jlrorema. 2 cobecenoBaHue
4. [Kputuueckue sSBIEHHS B PACTBOPAX. 4 cobecenoBanne
5. | Monenu pacTBOPOB HE3NEKTPOIUTOB. 3 cobecenoBaHne
6. |Monenu pacTBOPOB 3NEKTPOJIHTOB. 3 cobecenoBaHne
7. [Monenb acCOLMUPOBAHHBIX PACTBOPOB. 3 cobecenoBanne




8. |PemeTouHble MOIENH. 3 cobecenoBaHmE

8. OHEHOYHBIE CPEACTBA JUIAA TEKYIIETO KOHTPOJISA YCHEBAEMOCTH U
MMPOMEKYTOUHOU ATTECTALIUN

Ipumepnvie mecmot

1. DOueprus I'nbb6ca paccuuTeiBaeTcs o Gopmyiie:
DS=k-lnw
2D AG=AH-TAS
3) AF=AU-TAS
4HYQ=AU+A
5)AS=AHT
2. Ilpouecc, NpoTeKarOINI IPU NOCTOSHHON TEMITEpaType, Ha3bIBAECTCSA
DuzobaprueckuM  3) U30TEPMHCUYECKHM 5) HM300apHO-M30TEPMHUYECKIM
2)uzoxopudeckuM  4) aguabaTHUECKUM
3. Xapaxkrepuctnueckas pynkius H=U+p-VrazsiBaercs
I)aHTponueit  3) M300apHO-U30TEPMHUECKUM MTOTECHIIHAIOM
2)sHTanenuelr  4) cBoOomHOI SHeprueli [ nbOca
5)cBobonHO sHeprueit I enpmronbia

4) Mepoii HeynopsiIOU€HHOCTH COCTOSTHHSI CUCTEMBI CITY)KUT TEPMOAMHAMUYECKas (PYHKIIHSA,
MOJIy4MBLIasl HA3BAHUE

I)sHTanenmu  2) sHTporiuu  3)sHeprum I enpmromnbia 4)reruooro 3¢gdexra peakunu
5)snepruu ['nd6ca

5. CoriacHo BTOPOMY 3aKOHY TEPMOJIMHAMHUKH, B U30JIUPOBAHHBIX CHCTEMAaX CAaMOMPOU3BOJILHO
UAYT NMPOLIECCHI, KOTOPbIE COMPOBOXKIAIOTCS BO3paCTaHUEM

1)3HTanbIMK 2)3HTPONIMN 3 )BHYTpEeHHEH sHeprun  4)o0béMa  S)remmneparypsl

6. 3K30TepMI/ILIeCKI/IMI/I ABJIAIOTCA PCAKIUH !



1)CH4+ 2H20=COx2+ 4H2AH peasann= +164,9 xJlx/MOTb

2)C3Hg+ 502= 3CO2x+ 4H20AH® peaaan = -103,9 xJIk/MOIb

3)H202=H20+ 1/202AH  pearan= -98,8 kJ[:x/MOIb

4)1/2Na20+ 1/2H20=NaOHAH® peaxamn= -68,4 kJ[:x/MOIb

5)2Cu20=Cu20+ 1/202AH peaxcmn= +163,2 xJIx/Mob

7. «TernoBol 3¢ dexT peakiuu 3aBUCUT OT MPUPOABI U COCTOSTHUSI HCXOTHBIX BEIIECTB U
KOHECYHBIX MPOAYKTOB, HO HE 3aBUCHUT OT IIYTU PE€AKIIUU, TO €CThb OT YUCJIa U XapaKTepa
MIPOMEKYTOUHBIX CTAIUI.

[IpuBenéHHOE BRIpAXKEHNE NPEACTABISIET COOOH:

1)3akon Oma 2)3akoH HetoroHa 3)3akon ['ecca 4)3akoH ABoraapo 5)3akon Dapanes

8. TerutoBoii 3 dexT obpazoBanus 1 MOJb BEIECTBA U3 MPOCTHIX BEIIECTB, YCTONUUBBIX MPU
temnepatype 298K u nasnennn 100 klla, Ha3biBaeTcs

1)cBoOOHOI 3HEpTHEi [ 1O6Ca

2)cBobonHoi 3ueprueii ['enbMronbLa

3)aHTanbnuel obpa3zoBaHUs

4)sHTaNmbIel CropaHust

5)sHTpOnueH

9. CamMOIIpOU3BOJIBHBIN NPOLIECC B JIIOOOM TEMITEPAaTYPHOM HHTEPBAJIE BO3MOXKEH IPHU YCIOBUH:
I)AH<0,AS>0

2)AH<0,AS<0

3)AH>0,AS>0

4) AH> 0,AS<0

5) AH> 0,AS=0

10. Ilpouecc, npoTekaromuil Npy NOCTOSIHHOM JJABJICHUH, HA3bIBAECTCH:

1) uzorepmudecknm 2) nuzodapHbM 3) H30x0opHBIM  4) anuadaTHeIM 5) u3zobapHO-
U30TEPMHUYECKIM

11. B ycnoBusix MOCTOSTHCTBA TEMIIEPATYPhI U NABJICHHS] XUMUYECKAsl PEAKLUsl HE MOXET
IIPOTEKATh CAMOIIPOU3BOJILHO, €CIIH

)AG<0, 3)AH<0, 5)AS<0



2)AG>0, 4)AH>0,

12. IlepBbIil 3aKOH TEPMOAVHAMUKH

1) AG=AH-TAS 3)AU=U;-U; 5)AS=AH/T

2)Q=AU+A 4)S=k-Inw

13. BerecTBoM, AJist KOTOPOTO CTAHAAPTHAS SHTAJBINS 00Pa30BaHKs PaBHA HYJIIO, SIBJISETCS
1)sTanon 2) kucnopoxa 3) xyopoBomopon 4) CepoBOIOPOA 5) cepHasi KHCOMIOTa

14. lnsa peakuuu, NpOTEKAOLIEH B CTAHAAPTHBIX YCIOBUSIX, U3BECTHBI 3HAUYCHUS SHTAJIbITNU
00pa3oBaHUsI HCXOIHBIX BEINECTB U MPOAYKTOB PEAKIIHIH:

2NO2=N204

AHp33,9 9,4 xJIx/Mob

H3meHeHue SHTaNbIUY yKa3aHHOM peakLUl COCTaBJISIET:
1) AH pearam= +58.,4 xJTx

2) AH  pearamn= -58,4 kJ[x

3) AH  peasanma= -24,5 xJIx

4) AH pearami= +24.5 xJTx

5) AH  peasanm= +28,4 kJIx

15, Ins peakuuu, npoTeKaroUen B CTAHAAPTHBIX YCIOBUAX, U3BECTHBI 3HAYEHUS] SHTAJIbIINN
00pa3oBaHMUs UCXOAHBIX BEIECTB U MPOIYKTOB PEAKLIUU:

PtClx+Clo=PtCl4

AH 56p-118,0 -226,0 kJT>x/MOTb

H3meHeHue sHTaNbNuY B YKa3aHHON PeaKLMU COCTABJISAET:
1) AH? pearamn=108,0 xJIx

2) AH  pearam = 344.0 xJIx

3) AH? peaamn= -344,0 xJIx

4) AH? peasamn = 25,0 xJ[x

5) AH peasanm = -108 ®JIx



16. [Ins peakuuu, NpoTEKAOLIENH B CTAHAAPTHBIX YCIOBUSIX, U3BECTHBI 3HAUYCHUS SHTAJBITNU
00pa3oBaHUsI HCXOIHBIX BEIIECTB U MPOAYKTOB PEAKIIHH:

CoHo+ Ho= C2Hy

AH5,226.8 52.3 kJ[x/MoNb

H3meHeHue SHTaNbIUU B YKA3aHHOM PEaKLIMKU COCTABISAET
1)+174,5 x/Tx

2)-174,5 x]JIx/Monb

3)+279,1x/>x/Monb

4)-279,1x Ixx/mMob

5)-87,2 xJI>)x/mMonb

17. nsa peakuuu, NpOTEKAOLIEH B CTAHAAPTHBIX YCJIOBUSIX, U3BECTHBI 3HAUYCHUS SHTAJIbITNU
00pa3oBaHUs HCXOHBIX BEIIECTB U MPOAYKTOB PEaKI[UU

CO + Cl= COCl2

AH 5. 110,6 -220,3 xJI:/MOIb

H3meHeHue SHTaNbIUU B JAHHON PEaKLIUU COCTABISAET
1)+ 109,7 xIx  3)-330,9x/lx 5)-210,1 x/Ix
2)-109,7 x/Ixx  4)+330,9 xJIx

18. Jlnsa peakiuy, NPOTEKAOIIEH B CTAHAAPTHBIX YCJIOBUSIX, U3BECTHBI 3HAYCHUS SHTPONUU
HCXOJIHBIX BEIECTB U MPOAYKTOB PEAKIIUU:

No@yt 3Hze= 2NH3(p
$%08199,9 130,5 192.6 Txx/moinb - K

H3mMeHeHne SHTPONNY B YKa3aHHON PEAKLIUH COCTABJISIET

1. +206,2 Tx/K
2. —137,8 Tx/K
3. —206,2 Tx/K
4. +137.8 Ox/K
5. -398,9 /K

19. Ipouecc ncnapeHust BOAbI MPOTEKAET B CTAHAAPTHBIX YCIOBHSIX !
H20(>KI/IJ:[K.) = HZO(ras)

AH 5p. —286,0 -242.0 kJ[:x/Momb



DHTalbNus Npoliecca UCIIapeHus paBHa:

1)-44,0 xJx/mMomb

2)+44,0 x]Jx/MOJb

3)-528,0 xJI>x/Momb

4)+528,0 x/>x/Monb

5)-88,0 k/[x/mMounb

20. Peakuust MpOTEKAEeT B CTAHAAPTHBIX YCIOBUSX !
2Cu(NO3)2= 2Cu0= 4NO2+02

H3meHeHne sHTanbnuu B JaHHON peakuuu pasHO +420,4 k/[k, ”3MEHEHUE SHTPOIUH B PEAKLIUU
pasHo +1033.6 JI:x/K. Paccuurats usmenenue cBodomHo sunepruu [ mdoca.

1)+112,3 x/Ix
2)-112,3 x[Ix
3) 613,2 x/Ix
4) —613 x/Ix
5. +1454,0 xIx

21. Jlna peakuuy, NPOTEKAOIIEH B CTAHAAPTHBIX YCIOBUSIX, U3BECTHBI 3HAUCHUS SHTAJIBIINU
00pa3oBaHUsI HCXOHBIX BEIIECTB U MPOAYKTOB PEAKIIHIH:

CO>+ H2=CO + H20
AH%%5~393.8 -110,6 -286,0 kJIi/MOb

H3meHeHue SHTaNbNuY B YKa3aHHON peaKLMU COCTABJISAET:

1. 2,8 x/lx

2. +2.8 k/Ix
3. =790,4 x/Ix
4. +790,4 x/Ix
5. 445 x/Ix

22. Jlna peakuuy, NPOTEKAOIIEH B CTAHAAPTHBIX YCIOBUSX, U3BECTHBI CTAHAAPTHBIE S HTAJIBIINN
00pa3oBaHUsI HCXOIHBIX BEIIECTB U MPOAYKTOB PEAKIUU:

CO + 3Hz2(m= CHymy+ H2O(ry
HO6p. —110,6 -74,8 -241,2 xJIx/MOb

H3meHeHue SHTaNbNUY B YKa3aHHON PEeaKLMU COCTABJISAET:



1. +205,4 x/Ix
2. -205,4 x/Ix
3. —426,6 x/Ix
4. +426,6 x/Ix
5. 254 x/Ix

23. Jlna peakuuu, NPOTEKAOIIEH B CTAHAAPTHBIX YCJIOBUSIX, U3BECTHBI 3HAUCHUS SHTAJIbIIUN
00pa3oBaHUsI HCXOIHBIX BEIIECTB U MPOAYKTOB PEAKIIHH:

4HCl+ O2= 2H20 + 2Cl»
AH 56, —92,5 -242.0 kJI:/MOIb

H3meHeHue sHTaNnbOUU B XOA€ AAHHOW PeaKkLMy COCTABJISAECT:

1. +114,0 x/Ix
2. —114,0 x/Ix
3. —854,0 x/Ix
4. +300 x/Ix

5. +432,0 xIx

24. TIpoueccoM, KOTOPbBIH XapaKTepU3yeTcss HANOOJIbIIUM BO3PACTAHHEM YHTPOITHH, SIBJISIETCS

1. xoHpmeHcaims

2. ucnapenue

3. KpuCTajIM3anus

4. oxJIaxKneHue

5. W3MeHeHHe KPUCTATNYEeCKOU MOIU(UKAINH

25. BHYTpeHHﬂﬂ SHEPrus CUCTEMBI B SK30TCPMUUCCKUX PECAKIUAX U3MCHACTCA CICAYIOIIUM
obpazom:

YBEJIMYHNBAETCSA
YMEHbLIAETCSA

HE U3MEHSIETCS

3HaK AU3aBUCHUT OT arperaTHOro COCTOSIHUS BEIECTBA
3Hak AU3aBHCHT OT aBjieHus B 00bEMe

BB

Kpumepuu OUECHKU omeemd cmyoeuma npU 6bINO/IHEHUU MECMO6BIX 3a0anuii

Ouenka TpeGoBaHusi K 3HAHUSIM
OueHka «OTIMYHO» BBICTABISIETCS MArUCTPAHTY, €CJIH OH INIyOOKO U
OTJIIMYHO OPOYHO  OCBOMJI ~ MPOTPAaMMHBIM  MaTepHal,  HCUEPIbIBAOLIE,

MOCJIEAOBATENBHO, Y€TKO M JIOTUYECKH CTPOMHO €r0 M3J1araeT, yMeeT
TECHO YBS3BIBATH TEOPHIO C MPAKTHKOH, CBOOOIHO CIPABISETCA C
3a7a4aMy, BONPOCAMHU W JPYTMMH BUAAMH TNPUMEHEHUS 3HAHUM,
IIpUYEeM HE 3aTPyIHSETCS C OTBETOM MPH BHIOW3MEHEHUHU 3aAaHUM,
NPaBUJIBHO OOOCHOBBIBAET NPUHSITOE PEIICHUE.

OLIeHKa «XOpOoUIO» BBICTABJIACTCA MAaruCTpaHTy, €CJIKM OH TBEPAO 3HACT
Xopouio MaTCepUaJl, IrpaMOTHO M MO CYHICCTBY M3JjJaract €ro, HE AO0MmyCKas




CYLIECTBCHHBIX HETOYHOCTEN B OTBETE Ha BOIMPOC, TMPaBUIIBHO
MNPUMEHACT TCOPECTUUCCKUE TIOJOXKECHUA MPU PCIICHUU NPAKTHYCCKHUX
BOIIPOCOB U 3a4a4, BJIAACET HGO6XOI[I/IMBIMI/I HaBbIKaMU U MPHUEMaMH UX
BBITTIOJIHCHUS.

OL[eHKa ((y,[[OB.]'IeTBOpI/ITeJ'IbHO» BBICTABJIACTCA Mal"I/ICTpaHTyj cCcIm
yIOBJIETBOPUTENHLHO | OH MMEET 3HAHMS TOJILKO OCHOBHOTO XapakTepa, HO HE YCBOHI €ro
ferajel, [OOMyCKAeT HETOYHOCTH, HEJOCTATOYHO  MPaBHIIbHBIE
(bOpMyJIMPOBKH, HApPyIIEHHS JIOTHYECKOH MMOCIEI0BATEbHOCTH B
N3JI0KCHUU HpOFpaMMHOFO MaTepI/IaJ'Ia, HUCIIBITHIBACT 3any,[[HeHI/I$I HpI/I
000CHOBAHHUH OTBETA.

OL[eHKa CHEYHOOBJICTBOPUTECIBHO»  BBICTABJIACTCA  MAaruCTpaHTy,
HEYJOBJICTBOPUTEIBHO KOTOprfI He 3HaeT 3HAYWTENILHOM YacTH MNporpaMMHOIO Martepuala,
AONYCKAaCT CYHECCTBCHHBIC OH_II/I6KI/I, HUMECT 3aTPYAHEHUA TIPU OTBETC Ha
BOMPOCKI W OOOCHOBaHMM OTBeTOB. Kak mpaBujo, OLeHKa
CHEYAOBJIETBOPUTECIIBHO» CTABUTCA CTYACHTAM, KOTOPbLIC HE MOIYT
NpPOAO/UKUTL  OOydyeHwe  Oe3  JOMOJHUTEIBHBIX  3aHSATUH  TO
COOTBETCTBYIOLIEH TUCLUIIJIMHE.

Temwt pechepamos

Mopnenu acCOMUPOBAHHBIX PACTBOPOB MPH OMHUCAHUH CTEKOJbHBIX PACILIaBOB
TepMonrHaMUYECKHE MOIESITH METAJLTYPIHUECKHUX PACIIIIABOB

MopenupoBaHre TUPOMETAITYPTUYECKUX TPOLIECCOB

I'pynnossie Moaenu pactBopos (Ha npumepe padot Cankr-IleTepOyprekoil mKoJbI TEPMO-
JUHAMHKOB)

5. CratucTHyecKue MpeCTaBICHUs TPU MOACIUPOBAHUM KUIKOU (ha3bl

bl

Kpurepuun ouennBanus pedepara

O1neHKa «OTJIMYHO» BBICTABJISIETCS, €Clii paboTa CTyIeHTa HalmucaHa IPAMOTHBIM HayYHBIM
SI3BIKOM, UMEET YETKYIO CTPYKTYPY U JIOTUKY M3JIOKEHUS, TOUKA 3PEHUsI CTyIeHTa 0OOCHOBAHHA,
B padoTe MPHCYTCTBYIOT CCBUIKM HAa HOPMATHUBHO-IIPABOBBIE AKThI, MPUMEPbl W3 CyAeOHON
NPaKTUKY, MHEHHUS W3BECTHBIX YUEHBIX B HaHHOW oOnactu. CTyneHT B paboTe BBIABHraeT HOBBIE
UJIeH U TPAKTOBKH, IEMOHCTPUPYET CIIOCOOHOCTD aHAJIM3UPOBATh MaTEPHAL.

OneHka «XO0poII0» BHICTABIIACTCS, €Cii paboTa CTy/IeHTa HAIMCaHA MPAaMOTHBIM HAay4HBIM
SI3BIKOM, UMEET YETKYIO CTPYKTYPY U JIOTUKY U3JIOKEHHs, TOUKA 3PEHHUS CTYAeHTa OOOCHOBAHHA,
B padoTe MPHCYTCTBYIOT CCBHUIKM HAa HOPMATHBHO-IIPABOBBIE AKThI, MPUMEPbl W3 CyAeOHON
NPaKTUKW, MHEHUS] M3BECTHBIX YUEHBIX B JAHHOH 00JacTH.

O1eHKa «yA0BJIETBOPHTEIBLHO)» BbICTABIISAETCS, €CJIU CTYIEHT BBIIOJHWI 33a/laHue, OJIHAaKO
He MPOAEMOHCTPUPOBAJT CIIOCOOHOCTh K HAYYHOMY aHANN3y, HE BBICKA3bIBal B PabOTE CBOETrO
MHEHHS1, TOYCTUJI OIIUOKHU B JIOTHYECKOM OOOCHOBAHUH CBOETO OTBETA.

OLueHKa «HeyA0BJIETBOPUTEIBLHOY» BBICTABIISICTCS, €CJIA CTYACHT HE BBIMOJIHWI 3aJJaHUE, UITH
BBITIOJIHWIT €ro ()OpMaJIbHO, OTBETHJI HAa 3aJaHHBIA BOMPOC, MPU 3TOM HE CChUTAJNICS HA MHEHUS
V4€HBIX, HE TPAKTOBAJ HOPMATHUBHO-NIPABOBBbIE AaKThI, HE BBICKA3bIBAJl CBOEr0 MHEHUS, HE
MPOSIBIJI CIIOCOOHOCTD K aHAJIN3Y, TO €CTh B LIEJIOM LIENb pedepara He JOCTUTHYTA.




BOl'lpOCbl, BbIHOCHUMbIC€ HA 3a4€T

1. Omnucanue pacTBOPOB C NOMOLIBIO ypaBHeHNUM cocrosiHusA. [lpaBuna cmemneHus s
JKUIKOCTEH.

2. OcobenHoctu BbIOOpa ypOBHS OTCUETa CBOHCTB pacTtBopoB. CuUMMeTpH4Has U
aCUMMETPHUYHAsl CUCTEMbI CPABHEHMSI, IEPEXO MEXKAY HUMH.

3. Pacuer k03¢ (ULINEHTOB aKTHBHOCTEH B Pa3HBIX KOHLEHTAPLHMOHHBIX INKajJaxXx U B Pa3HbIX
CHUCTEMaX CPaBHEHUSI.

4. YpaBuenue ['ub6ca-Jlrorema, MHTErpUPOBAHNE YPABHEHUS B IByXKOMIIOHEHTHBIX CHCTEMaX.
OcoOeHHocTH WHTErpupoBaHusl ypaBHeHus: [ mObOca-/lforemMa B TPOWHBIX cuUCTeMax. MeTombl
Japkena u Baruepa.

5. TepmoguHaMuyeckue yCJIOBHs YCTOMYMBOCTH pPacTBOPOB. PaccianBaHue >KUOKOCTEH.
Kpurtuueckue siBieHus B pacTBOpax.

6. OOmas xapakTepucTHKa Mojenel JIOKaJbHOro cocrasa. Moxenu Buibcona, Ban-Jlaapa,
NRTL, UNIQUAC.

7. OcoOEeHHOCTH TEePMOANHAMHYECKUX MOJeNell pacTBOpOB 3iekTponuToB. Monenu Ilutnepa,
IMutnepa-CumoHcoHa, MoguduposanHas moaens € - NRTL.

8. Monenb accouupOBaHHBIX PaCTBOPOB. MaeanbHO-accOUUPOBAHHBIN PACTBOP.

9. Pewerounele MOAENH KUAKOCTH. Mozenb NOAPEIETOK MPU ONMMCAHUY TEPMOANHAMUYECKUX
CBOWCTB TBEPIbIX PACTBOPOB.

10. Pacuer TepMONMHAMMYECKUX CBONCTB TPEXKOMIIOHEHTHBIX pPACTBOPOB IO AAHHBIM O
rpaHNYHBIX OMHAPHBIX cucTeMax. Cummerpuunblie Metonbl: Konepa, Konuns, Myrruanm.

11. Pacuer TepMOOAMHAMMYECKUX CBONCTB TPEXKOMIIOHEHTHBIX pPACTBOPOB IO MAAHHBIM O
IPaHUYHBIX OMHAPHBIX CUCTeMax. AcuMMeTpu4Hble MeToabl: bonbe, Tyma, XunnepTa.

12. Pacuer TepMOAMHAMMYECKUX CBONCTB TPEXKOMIIOHEHTHBIX pPACTBOPOB IO MAAHHBIM O
IPaHUYHBIX OMHAPHBIX cUcTeMax. Meron u3onoreHuuanoB. Merox Pemnmxa-Kucrepa

Kpumepuu OUCHKU omeemd Hd 3aueme

Ouenka Kputepun orBera

3aureHo I'mybokoe u xopolnee 3HAHWE W TOHUMAHUE MPeaMeTa, B TOM YHUCIE
TePMHUHOJIOTUU u OCHOBHBIX TIOHSITHIA, TEOPETUIECKIX
3aKOHOMEPHOCTEH,; (haKTHUYECKUX JIAHHBIX 00CTOSITEIbHBIN,

JIOTHYECKHUI U TPAMOTHBINM OTBET BO BPEMsl CAA4YU 3a4€Ta; yIECIbHBII BEC
omHrOOK MPU KOHTPOJILHOM TECTUPOBAaHUH — He Oonee 50%.

He3aureno Cnaboe 3HaHUE OCHOBHOW TEPMHHOJIOTUH, TEOPETHUECKUX
3aKOHOMEPHOCTEH, (haKTHYECKUX TaHHBIX, OITHOOYHBII OTBET Ha
3a4eTe; YAeIbHBIN BEC OIIMOOK MPH KOHTPOJIBHOM TECTHPOBAHUH —
oosee 50%.




9. VUEBHO-METOJANYECKOE 1 HH®OPMALIMOHHOE OBECITEYEHHE
AUCHUILINHBI

9.1. YueOHas inTeparypa

a) OCHOBHAf:

1. Epemun B.B., Kapros C.H., Ycnenckas U A., Kysemenko H.E., Jlyuua B.B OcHoBbl
¢dusnaeckoit xumuu. Teopus u 3amaun. M.: MI'Y, 2005.
2. Crpombepr AT'., 1 I1. Cemuenko. @usnueckas xumusi. M.: Beicimas mkona, 1999r.

3. Tlontopakx O.M. Tepmonunamuka B pusndeckoii xumun. M.: Bricias mkosa, 1991r

4. ®usnueckas xumus. B nByx knurax. /Ilog pen. K.C. KpacHosa. M.: Briciiast mkona,
1995r., 2001. CtpoeHue BemmecTsa. TepMoarHaMuKa.

4. Crpombepr AT'., 1 I1. Cemuenko. ®uznueckas xumusi. M.: Beicmas mkona, 1999r.

5. Tonropak O.M. Tepmonunamuka B ¢pusudeckoit xumun. M.: Beictnast mkoma, 1991r.

6. Kynpsmos U.B., Kapernukos I'.C. COopHHK nmprMepoB U 3a1a4 1Mo PU3NIECKON XH-
mun. M: Breicimas mkosa, 1991r.

0) 1OMOJIHUTEILHAS:

1. Kypc ¢usnueckoii xumuu /mox pemakiueii I'epacumosa AU, M.: Xumus, 1969 (t1.1),
1973 (1.2.0

2. Asryas HH., Kucenes A B., ITomkyc JI.I1. Ancopbums ra3oB u mapoB Ha OTHOPOIHBIX
noBepxHoCTsAX. M.: Xumus, 1975.

3. Kucenes A B. ®usmueckas xummsa. CospemeHHble mnpoOnembl /lIlox penakumeit
A M Konoteipkuna. M.: Xumus, 1982.

4. Jlonmarkun A.A. Teoperuueckue OCHOBBI (pusmueckoil aacopbumu. M..M3n-so MI'Y,
1982.

9.2. UnTepHeT-pecypchl:

http://fizrast.ru/sitemap.html

http://www.don-agro.ru

http://xn-80abucjiibhv9a xn-plai/

http://www.agroxxi.ru/ (PI'b)

http://elibrary.rsl.ru Hayunas snextponnas 6ubmuoreka
http://elibrary.ru/default.asp Poccuiickast HamoHanmpHast OuOaroTeKa
http://primo.nlr.ru http://nbmgu.rudnexkTponHas dSubnuoreka Poccuiickoii
roCyJIapCTBEHHON OMOMHMOTEKH

9.3. IIporpammHoe oGecrieueHue

YHuBepcurer obecriedeH HEOOXOOUMBIM KOMIUIEKTOM JIMLIEH3MOHHOTO U CBOOOAHO
PacIpOCTPaHsIEMOr0 MPOrPAMMHOTO 00ECTIEYEHHsI, B TOM YHUCIIE OTEUECTBEHHOTO MPOU3BO/ICTBA.
Kaxxnpiit 00yuaromuiicss B TEYEHHE BCETO Meproaa o0y4ueHus oOecreueH HHANBUIYaTbHBIM
HEOTPAaHMUYEHHBIM JIOCTYIIOM K O3JIEKTPOHHOW HWH(PpOPMALMOHHO-00pa30BaTeNbHON cpene
yHHBEpPCHTETa U3 JIOOOH TOYKM, B KOTOPOH WMEETCsl MOCTyn K WH(POPMALUOHHO-


https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%25253A%25252F%25252Ffizrast.ru%25252Fsitemap.html
http://www.don-agro.ru
http://xn-80abucjiibhv9a.xn-plai/
http://www.agroxxi.ru/
http://elibrary.rsl.ru
http://elibrary.ru/default.asp
http://primo.nlr.ru
http://nbmgu.ru%2525d0%2525ad%2525d0%2525bb%2525d0%2525b5%2525d0%2525ba%2525d1%252582%2525d1%252580%2525d0%2525be%2525d0%2525bd%2525d0%2525bd%2525d0%2525b0%2525d1%25258f

TEIEKOMMYHUKALMOHHOW CeTN «/HTEPHET» KaK Ha TeppUTOPUM YHUBEPCUTETA, Tak W BHE ee.

YHMBEPCUTET 06ECneYeH CMeayoWyM  KOMMIEKTOM  NIALEH3MOHHOTO

obecneyeHus.

MporpaMMHoro

1. JINLEH3MOHHOE NPOrpaMMHOe obecrneyeHe, UCNob3yemoe B MHITY

1.1.Microsoft Windows 7
1.2. Microsoft Office 2007

1.3.MporpaMmMHbIin Komniekc MMIUC “BusyanbHas Ctyaus TectupoBaHus”

1.4. AutnBupycHoe MO Eset Nod32
1.5.CnpaBoyHo-npaBoBasd cuctema “KoHcynbTaHT”
1.6.CnpaBoyHo-npasoBad cuctema “I"apaHT”

Hapsgy ¢ TpaAuLMOHHLIMA U3AaHUSM MarucTpaHTbl U COTPYAHVKM MMEKT BO3MOXHOCTb
M0/b30BaTbCS 3M1EKTPOHHBIMM MO/IHOTEKCTOBLIMM 6a3aMU AaHHbIX:

HasBaHwue pecypca
ANeKTPOHHas 6MbnoTeKa OHNaH «EAMHOE OKHO K
06pa3oBare/ibHbIM pecypcam»
«Obpa3zoBaTenbHbIN pecypc Poccum»
PefiepasibHbIN 06pa3oBaTe/bHbIA NOPTaT: YUPEXaeHUs,
nporpammbl, ctaHgapTel, BY3bl, TecTol EID, TMA
defiepaibHbIN LUEHTP MH(OPMaLMOHHO-06pa30oBaTe/IbHbIX
pecypcos (PLINOP)
IB6C "KOHCY/NIbTAHT CTYAEHTA". SneKTpoHHas
OMbAMoTEKA TEXHNUYECKOrO BY3a
M3patensCcTBo «JlaHb». INEKTPOHHO-6MOIMOTEYHasA
cucTema
Pycckast BUpTyanbHas 6ubnnoTeka
WN3pnatenscTBo «JlaHb». DNeKTPOHHO-6MBNMOTeYHAs
cucTema
ExXeHeflenbHUK HayKn 1 obpasoBaHms KOra Poccum
«AKafeMuns»
HayuHas anekTpoHHasa 6nbnuoteka «e-Library»
ANeKTpoHHO-6MbNMoTeyHas cuctema IPRbooks
ANeKTPOHHO-CMpaBoYHas cucTeMa JOKYMEHTOB B chepe
06pa3oBaHUs «HHopMMo»
WHopmaumoHHo-npasoBas cuctema «KOHCYIbTaHT-MJIHoC»

NH(opMaLMoHHO-NpaBoBas cucTema «apaHT»

ANeKTPOHHO-6M6IMOTeYHast cucTeMa «HOpainT»

Tabnuua 9.1.

Ccbinka/goctyn
http://window.edu.ru

http://school-collection.edu.ru
http://www.edu.ru -

http://fcior.edu.ru -
http://polpred.com/news
http://www.studentlibrary.ru -

http://rvb.ru -
http://edanbook.com -

http://old.rsue.ru/Academy/Archive
s/Index.htm
http://elibrary.ru/defaultx.asp -
http://www.iprbookshop.ru -
http://www.informio.ru

CeTeBas Bepcus, LOCTYMHA CO BCeX
KOMMbIOTEPOB B KOPNOPATUBHOM
cetm Hrr'y

CeTeBas Bepcus, LOCTYMHA CO BCeX
KOMMbIOTEPOB B KOPNOPATUBHOM
cetm Hrr'y
https://www.biblio-online.ru


http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru
https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIHUITJINHBI

HNmeromasics  MarepuanbHO-TEXHUYECKass 0a3a  YHHBEpPCUTETA obecrnieunBaet
KaQUE€CTBCHHOE MPOBEACHUE TCOPETHUCCKUX U MPAKTUICCKUX 3QHSITUH;
- MpOBEAEHHE JIEKLHiT - annapaTypoi Ui AEMOHCTPALUN HIUTFOCTPATUBHOIO MaTepuana,
- ayJAWTOPHIO IJIsi CEMUHAPCKUX 3aHSTHI,

- TIPOEKLHOHHOE 00OPYIOBaHNE U KOMITBIOTED.

ITepeuerp HEOOXOAMMBIX TEXHHUYECKUX CPEACTB OOYUEHHs, HMCIONB3yeMbIX B Y4eOHOM
npouecce AJisl OCBOeHUs TUCHUIIINHBI «MCTOpUS 1 METONONIOIUs XUMUNY
¢ KOMIBIOTEPHOE U MYJIbTUMEIUITHOE 000pPYIOBaHUE;

® BHJEO- M AayAMOBU3YAJIbHBIE CPEACTBA OOYUESHHS U JIp.

11. METOANYECKHUE YKA3ZAHUA JUIA OBYYAIOIIMXCA
IO OCBOEHUMIO TN CIIAIIJINHBI

Teopernuecknii Matepuan AUCUUIUIMHBI «TepMOaMHaMHMKa pPacTBOPOB»» H3Yy4aeTCsl B
TE€YEHHE CEeMeCTpa B COOTBETCTBUU C yueOHBIM miaHoM. CaMOCTOsITeNbHAsT BHEayIUTOPHAs
paborta cTyneHTOB obecrieueHa 3JIEKTPOHHBIMH y4eOHO-METOAMYECKUMH pecypcaMu (cucrema
Moodle), BO3MOKHOCTBIO OOIIIEHHST MATUCTPaHTa C MPEnoaaBaTesieM MOCPEICTBOM JIEKTPOHHOM
MOYTHI, TOCTYNOM B Internet.

OcHOBY TeOpeTH4ecKol NOATOTOBKM MO IucHUIUIMHE «TepMomMHaMHKa PpacTBOPOBY
COCTABJISIIOT JICKIIMH, KOTOPBIE MPENCTABISIOTCS CUCTEMATHYECKH B COYETAHUN C CEMUHAPCKUMU
u nabopaTopHbIMH 3aHATUAMH. (OCHOBHBICE YYE€HHS U BIQJACHUS OTpadaThIBalOTCA U
3aKPEIUIOTCS HA CEMHHAPCKUX W JIAOOPATOPHBIX 3aHATUSAX. AYAUTOPHBIE 3aHATHS (JIEKLIUH,
ceMuHapbl U JabOpaTOpHbIE 3aHITHS) OOBEIUHEHBI C CAMOCTOSITENIbHOH BHEAyIUTOPHOMN
paboTOil MAaruCTPaHTOB HAJ PEKOMEHIYEMOW IJIUTepaTypod, a TakKe 3aJaHUSIMH, KOTOpbIE
BBIJAET IIPETIOABATEIb U ITPH MOATOTOBKE K MPAKTUYECKUM 3aHSITHSM.

IIpn w3y4eHMH AMCUMIUIMHBI MAaruCTPAaHTAMH MOTYT HCIIOJBb30BATHCSA — CIEAYIOLIHE
UH(OPMALIMOHHBIE TEXHOJIOTHH U MHHOBAIIMOHHBIE METOIBI:

- JIEKTPOHHBII BapHUaHT y4eOHO-METOAMYECKOr0 KOMILIEKCa (C MCIOJIb30BAHUEM CHCTEMBI
Moodle);

- pecypchl JIEKTPOHHON OUOINOTEYHOIN CUCTEMBI,
- pecypchbl UHTEpHET;
- MyJIbTUMEIUITHAS TEXHUKA.

[IpenopaBatenb, YUTAIOMNA TUCHMILIMHY, BEAET Y4eT IOCELUIAeMOCTH M OCYLIECTBISIET
KOHTPOJIb 33 BBIMOJIHEHUEM CAaMOCTOSITENIbHOU paboThl. TekyImii KOHTPOJb 3aKIOYAeTCs B
MOHUTOPHHIE BBITIOJHEHUs] y4eOHOH MporpaMmbl TUCLHUILIMHBI HAa AYAMTOPHBIX 3aHATUSIX U
oLeHKe pabOThl HA CEMHUHAPCKUX U MPAKTHUECKUX 3aHITHAX.



PaGowas mporpamma aucHUIUIMHBI «TepMoIMHAMUKAa pPAacTBOPOB» COCTaBJIE€HA B
cooTtBercTBUU ¢ TpedoBanmsiMu ®I'OC BO mno nanpasnenuto moxarotoBku 04.04.01. Xumws,
YTBEP)KJICHHOTO NpHKa3oM MuHucTepcTBa oOpa3oBanusi u Hayku Poccuiickoit denepanuu ot
«13» wmrons 2017r. No 655 .

[Iporpammy cocraBuina:

IL.X.H., 1podeccop kadeapsl XUMUKA 3.X. CyareiroBa
(momxuoctp, @.1.0.)

[Iporpamma ogo0peHa Ha 3acenaHuy Kadeapbl XUMUU
ITporokon Ne 9 ot «20» urons 2022 rona

[Iporpamma ono6peHa YueOHO-METOIMUECKHMM COBETOM XUMUKO-OMOIOTMUECKOT0_ haKyabTeTa
ITporokost Ne 10 ot «21» mronst 2022 rona

[Tporpamma paccMOTpeHa Ha 3aceJaHud Y 4eOHO-METONIECKOTO COBETa YHUBEPCUTETA
ITporokost Nel0 ot «29 » nrons 2022r.



CaeneHusi 0 nepeyTBepKIeHHH MPOrPAMMBbI HA 0OYePeIHOI Y4eOHbIi roa u
perucTpanuy U3MeHeHul

VYueOHbIH Pemmenue BuecenHble n3MeHeHUS TToamucs 3aB.
ron Kadenpsl kadenpoi
(Ne mpoTokona,
naTa)




