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1. HEJIX OCBOEHUA JUCHUIIJINHBI

HeJ’IﬂMH OCBOCHHUA THUCHHUIIIMHBI «TepMOI[HHaMI/IKa PacTBOpPOB» SIBJHIOTCH:

- OGY‘IGHHG COBPCMCHHBIM IPCACTABICHHUAM O TCPMOAMHAMUKE PACTBOPOB IJId PCUICHUA
(bYHI[aMCHTaJ'IBHBIX W IPUKJIAAHBIX XUMHUYCCKUX 3a/a4,

- O3HAKOMUTHL CTYACHTOB C COBPCMCHHBIMU croco0amMy  OIKMCAHUS TCPMOANHAMHUYCCKUX
CBOMCTB PaCTBOPOB IJICKTPOJIHUTOB U HESJICKTPOJIMTOB,

- HAY4YuThb IUJIAHUPOBATHL OKCICPUMCHT H O6pa6aTLIBaTB OKCIICPUMCHTAJIbHBIC NOAaHHBIC JIA
MMOJIYYCHUA MAaKCUMAJIbHO BO3MOYKHOI'O obbeMa I/IH(bOpMaI_[I/II/I 0 CBOMCTBaX HN3Yy4aCMbIX CUCTEM;,

- Hay4YuThb pClIaThb HCCIOXHBIC 3aJa4d W 3HATb H€O6XOI[I/IMH€ YUCJICHHBIC MCTOJblI PCHICHUSA
TaKHUX 3aJa4.

2. MECTO JUCHOMIIJIMHBI B CTPYKTYPE OIIOII BO

Huciummbna  «TepMoanHaMMKa pacTBOpOB» oOTHocuTcss K broky 1, wacrtu,

dopMupyeMoil yuacTHUKaMU 00pa30BaTENIbHBIX OTHOLIEHMI; U3y4aeTcs B 4 ceMecTpe.

Tab6auna 2.1.

Cas3b qucuuminnbl «TepMoanHaMuKka pacTBOPOB» ¢ NpeAbIyIIMMH JUCUMIJIMHAMHA
U CPOKH UX H3YyUYeHUs

Kon JlucuuninuHel, ciaeAyroolmue 3a  JAUCHUIUIMHON Cemectp
JICLUTIITHBI «TepMoIMHAMHKa PacCTBOPOBY
b1.B.03 Cratuctuyeckasi TepMOJUHAMHUKA KOH/IEHCHPOBAHHBIX 1
CUCTEM
b1.B.05 Xumuueckas TepMOAMHAMUKA U (Da30Bble paBHOBECHUS 2
b51.0.02 CoBpeMeHHBIE METOIBI XMMUUYECKOTO aHATIN3a 2

B pe3yabTare 0CBOCHUSI AUCHHMILIMHBI MATHCTPAHT J0JIZKEH
3HATh:

- COBpPCMCHHBIC CIIOCOOBI AHAIMTHYECKOIO0 OIHMCAHUS TCPMOAUHAMHUYCCKUX CBONCTB (1)3.3
MNEPEMEHHOTO COCTaBa, BO3BMOKHOCTHU U OTpaHUYCHHUA TCPMOJNHAMUYCCKHUX MozAeeH pacTBOPOB,
HCTOYHUKH HCO6XOI[I/IMBIX JaHHBbIX, CIIOCOOBI HCIOJIBL30BAHMS PE3YJIbTATOB PACUCTOB.

YMeTh:

- OMKCHIBATh PACTBOPHI HA SI3bIKE TEPMOJMHAMUYECKHX TMOHITHA W KOJIMUYECTBEHHBIX
COOTHOILIEHUH; TNpUBJIEKAaTh BHETEPMOJMHAMHYECKHE JaHHbIE Ui IMPOBEPKU KOPPEKTHOCTHU
TEPMOJUHAMHYECKHUX MOJIEJICH, pelIaTh HeCIOKHBIC 334 U MCIIOJIb30BAaTh UX PE3YyIbTAaThI JJIs
Mpe/ICKa3aHusl pe3ysbTaToOB MPOIIECCOB C y4acTHEM (pa3 mepeMeHHOro COCTaBa.



Baagern:

CTaHJApPTHBIMHU ME€TOJaMH TECPMOJUHAMUYCCKHUX pacdCTOB.

HaBBIKaMHM IIOHMCKa HGI[OCT&IOH.[GFI I/IH(I)OpMaI_II/II/I H C€C aHalin3a, CYHCCTBYHOIINMU

3. KOMIIETEHIIMHU OBYYAIOIIETI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA JUCIIUAITJIMHbI

[Ipomecc wu3y4deHUs UCHUTLTIAHBI

HampaBlieH Ha (OpPMUPOBAHHE AIIEMEHTOB

ciaenyromux kKommnereHuuid B cooTBerctBUuM ¢ OI'OC BO u OIIOII BO no nanHomy

HaIpaBJICHUIO ITOATOTOBKHU!

a) ynusepcaiabhble (YK) — YK-1

B) npodeccuonaibubix (1K) - TIK-3.

Taoauna 3.1.

Mannua CBHA3HN KOMHeTeHHHﬁ, (l)OpMI/IpyeMbIX Ha OCHOBE€ M3YYCHUSA NUCHUIIINHBI
«CraTucTHueckas TCPMOJMHAMHUKA KOHACHCUPOBAHHBIX CUCTEM», ¢ BPEMECHHBIMHU 3TallaMHU
0CBOCHMS €€ COAEPKaHUSA

CTpaTEruto IEUCTBUI

Kon HanmeHnoBanue Nuauxarop B pesyabTare ocBoeHus
KOMIIe KOMIIETEeHI[HHN MOCTHIKEHUSI AUCHUTLIAHBI 00yYarommiics
TeHIH KOMITIeTeHIIHH JMOJIZKEH

u
Yuueepcanvnvie komnemenyuu (YK) u unouxkamopul ux oocmusicenun:

YK-1.| Cnocoben ocymectBusTsY K-1Ananusupyer 3HATB: CBOU JINYHOCTHBIE
KPUTHYECKHIMA aQHAM3IPOOIEMHYIO  CUTYallMIO0COOEHHOCTU U PECYPCHI
MPOOJIEMHBIX CHUTYallMid HAKaK CHCTEMY, BBISBIISAS €e[YMeTh: aJleKBaTHO OICHUBATH CBOH
OCHOBE CHUCTEMHOT'O[COCTABIISIFONIIUE M CBS3HCIIOCOOHOCTH U BO3MOYKHOCTH C
MOJIX0JIa,  BBIPA0ATHIBATHMEKTY HUMU COOTBETCTBUEM KOHKPETHOMN

CUTyaIluu
Baagern: HaBBIKaMU
CaMOIUAarHOCTUKHU

ITUIHOCTHBIX KOMMYHHUKATHBHBIX
CIIOCOOHOCTEH B JIEIOBOM
B3aNMOJIECHCTBUHU

YK-2
OLIEHUBAET
MCTOYHHKOB
nHpopManuu, padoTaeT ¢
MPOTHUBOPEUNBOI

Kputnuecky
HaJIEKHOCTh

3HaThL: CIOCOObI
CaMOCOBEPILICHCTBOBAHUS

CBOCH JISATEIIBHOCTH C YI€TOM CBOUX
VIMYHOCTHBIX, ICJIO0BBIX,
KOMMYHHKATHBHBIX

nHbopManrel U3 pa3HbIX

KaQ4CCTB.




MCTOYHHUKOB

'YMeTh: onpeaessTh IPHOPUTETHI
ITMYHOCT-HOTO M TPO(PECCHOHATLHOTO
pocrTa.

Buiiasers: mprueMamu LeJenoiaraHus
17

[JIAHUPOBAHUS CBOEH
npodeccuoHaIbHON

YK-3.PazpabarbsiBaer

COJIEPKATEIBHO pelIeHNs TUIIMYHBIX 3a/1a4.
ApryMEHTUPYET YMeTh: UCIIOJIB30BaTh

CTpaTEruio peLIeHNs| UHCTPYMEHTBI HEPEPHIBHOIO
MpoOJIEeMHON  CUTyalluy| camMo0oOpa3oBaHUSI.

Ha OCHOBE cHCTeMHOro ¥ Buiajerb: MeTonukamu
MEKIUCLUUTIIIMHAPHOT O caMOpa3BUTHUS U CaMO0OOpa3OBaHUs
[0/IX0JI0B

n 3HaTh: BO3MOKHEIC BapUaHTBI

Ipodeccnonanbubie komnerenuuu (OIIK) n MHAUKATOPBI UX 10CTHKEHUS

IIK-3

CrniocoOeH Ha OCHOBE
KPUTHUYECKOI'0 aHAJIN3a
pesyinbratoB HUP u
HUOKP ouenusatrs
IIEPCIIEKTUBBI UX
[IPaKTUYECKOI O
IIPUMEHEHHUS U
MIPOJOJIKEHHS paOOTHI
BbIOpaHHOM 001acTH
XHUMHH, XHMHYICCKOH

TCXHOJIOTHMH UJIN CMCIKHBIX

C XMMHEHN HayKax

MK-3-1.
CucremaTu3upyer
nH(pOpMaIHto,
MOJyYCHHYI0 B XOJI¢

3HaTh:  OpUHOUNBL  pabOThl  HA
COBPEMEHHOM Hay4yHOH ammnaparype npu
[IPOBEJCHUH HAYYHBIX UCCIIEJOBAHUM.

'YMerb: paboTaTh Ha COBPEMEHHOW

HUP u  HHMOKP,HayuHoli annapaType npH MNpo-BeACHUY]
AQHAIM3UPYET €€  HHAY4YHBIX  MCCIEIOBaHUM, BBIOMpATH
COMOCTAaBIIAET ccpencraa WU3MEPEHUI, METO/IHKY]
IUTEpaTypHBIMU aHaJIn3a, OLICHUBATh YPOBEHH|
JTAHHBIMU. 3arpsi3HEHU; AHAJIN3UPOBATH|
I1K-3.2. Onpezaensier |[COBPEMEHHbIE MaTepHalbl M CPEACTBA
BO3MO>KHBIE perucrpaliii  MHQGOpPMALUHU;  JIeNaTh
HaIpaBJICHUs BHIOOD  CpeACTB M MaTepuaioB
pa3BUTHs padoT U [pETUCTpaLMH uH(popMaIuu npy|
MepCreK-TUBBI [IPOBECHIH HAYYHBIX UCCIIEIOBAHUM.
MIPaKTUYECKOIO Baaners: HaBbIKaMH BBIOODA
[IPUMEHECHUS ONTUMAJIBHOTO METOJIa MCCIIeI0BaHUSs
MOJIy4E€HHBIX (yHKIIMOHATIBHBIX MaTepHalioB B
[pe3yJIbTaTOB 3aBHCUMOCTH OT oObeMa U Ienel]
MCCIIEIOBAHMSI UL peleHus
MOCTAaBJIEHHBIX 3aJjad Ha OCHOBaHUU
aHaJli3a U COIIOCTAaBJIIEHHA  BCEH

COBOKYITHOCTHU UMCIOIIUXCA JaHHBIX

4. OFBEM JINCIUTIJIMHBI U BUJIbl YYEBHOM PABOThHI

Taoauna 4.1.

Buj yueOHoit padoThl

Bcero 4

yacoB ceMecTp




OO01ast TPYA0EMKOCTh AUCIUTITNHBI 144 144
AyIUTOpPHBIE 3aHATHUS 120 120
Jlexnun 60 60
JlaboparopHbIe 3aHATHS 60 60
CamocTosTenpHas paboTa CTYACHTOB 24 24

5. COAEP KAHUE JUCIUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX NJIN ACTPOHOMHNYECKUX YACOB 1 BUJIOB YYEBHbIX

3AHSITUI

CTpyKTypa U coep:KaHue TUCIUITHHBI

OO61mas TpyA0eMKOCTh AUCHHUIUIMHBI COCTaBIseT 4 3a4eTHbIX equHull, 144 yaca

Taoauna 5.1.

n/un | Pasnen nucruniinHel Buner yue6Hoii paboThl (dac) dopMmbl
KOHTPOJIS
Jlekmun JIaGo- Camoc-
parop- | TosiTe-
§ HBIC JHHBIE
% paboThl | paboTHI
@)
1. | YpaBHenus cocTosiHus. | 4 6 6 2 Tecr
TepMoguHamMuyeckue
CBOICTBa PaCTBOPOB.
2. | CucreMsl cpaBHeHHS, BIU- | 4 6 6 4 Omnpoc
SHHE MX BbIOOpa Ha KOJU-
YEeCTBEHHBIE XapaKTepHc-
THUKU CBOMCTB pPacTBOPOB.
3. | YpaBHenue I'm60ca-/lrore- | 4 8 8 2 Komnnox-
Ma. BUYM
4. | Kputuueckue sineHuss B | 4 8 8 4 Omnpoc
pacTBopax.
5. | Mopenu pactBopoB Hede- | 4 8 8 3 Tecr
KTPOJIUTOB.
6. | Monenu pacTBOpoB d3Jek- | 4 8 8 3 Tecr
TPOJIUTOB.
7. | Momenr  accommmpoBaH- | 4 8 8 3 Komnok-
HBIX PaCTBOPOB. BUYM
8. | Pemerounsie Moeny. 4 8 8 3 Omnpoc
60 60 24 3ayer
Hroro:




Tab6auuna 5.2.

KOHerTI/IfiaIII/IH pe3yJbTaTOB 0CBOCHUSA TUCHHUIIINHBI

YK-1 Cnocoben ocywecmenames KpumuuecKkuili aHaiu3 npoodiemMHulX CUmyauuil Ha 0CHoge
CUCMEMHO020 N00X00a, 8bIPAOAMBIBAMb CIIPAMe2Uio 0eicmeuil

3HaTh:  BUIBl  OCHOBHBIX | YMeTh: MIPUMEHSATD K | Bjagers: HaBbIKAMHU HCHOJb-
MH(OPMALIMOHHBIX HCTOYHHU- | KOHKPETHOMY (DaKTUYECKOMY | 30BaHMsI MCTOYHUKOB HH(DOP-
KOB, HOPMATHBHBIX MPABOBBIX | MAaTepUaly  TEOPETUYECKHE | MAIMU JJisi peHIeHus: Mpoo-
JOKYMEHTOB B 00JIaCTH XUMUU | 3HaHUSA, HEOOXOMUMBIC [UIsl | JIEMHBIX CUTYyallMii, HaBBbIKa-

U XHMHYECKOH TCXHOJIOTUH; | PCIHICHUA HpO6JIeMHI)IX MU peicHuA TUIINYHBIX,
MECTOABI N CII0COOBI PCUICHUA CHTyaHHﬁ; BBISABIIATH | HAMOOJIEE YacTO BCTpCUHaro-
HpO6JI€MHBIX CHTyaHHﬁ; OC- | HCAOCTAaTOYHOCTh n | IUXCAa HpO6JI€MHI)IX CHUTYya-
HOBHBIC OTaIllbl U 3aKOHOMEP- | HCAOCTOBCPHOCTDb I/IH(bOp' HHﬁ.

HOCTHU PAa3BUTHA XHUMHYICCKOH Manuu npu pEeUIICHUN

HayKH, cHCTeMy (yHIaMeH- | MPOOJEMHBIX CUTYalUil.
TaJIbHBIX XHWMHWYCCKUX IIOHA-
THA ©  METOHOJIOTHYECKHX
aCTIeKTOB (PU3MUYECKON XUMHUM;
HPUHIINIIBI aHaIM3a
MOJIYYCHHBIX TaHHBIX

IIK-3 Cnocoben na ocnose Kpumuueckozo ananusza pesyaiomamose HHP u HHOKP
OUeHUu6amd NepPcneKmuebl UX NPAKmu4ecko20 NPUMEHEHUA U NPOOONIHCEHUA pPadombl
GbLOPAHHOU 001ACMU XUMUU, XUMUYECKOU MEXHOI02UU UIU CMENCHBIX C XUMUEl HaAYK
3HaTh: METO/BI IIJITAHUPOBAHUS | YMeTh: OLICHUBATh pe3yib- | Biaagers: Meromamu pele-
u OpraHu3alNH pabotsl | Tatt  HUP u  HOKP, | Hus mnpobiem Qusndeckoit
KOJUIEKTMBAa B pPaMKaxX Hayd- | IEpCHEKTUBBl WX  IIPak- | XHMUM Ha OCHOBE COBpe-
HbIX M HAyYHO-TEXHMYECKUX | THUECKOIO NPUMEHEHHS B | MEHHBIX KOHIIENIIUHA ecTecT-
IIPOEKTOB MO  (PU3MUECKON | pa3IMYHBIX o0JacTax | BO3HAHUS

XUMUHU ¢u3nueckoil XuMun

Coaepxanue nucuuiinnbl «TepMoanHaMuka pacTBopoB»

YpaBHenust cocrossHus. OyruTUBHOCTH 4YMCTOM KuAKocTH. OmnUCaHUE pPacTBOPOB C
IIOMOILBIO YpaBHEHM cocTosiHUA. [IpaBuia cMeeHus Uit CMECEeH JKUIKOCTEH.

TepmoauHamuyeckue cBoiicTBa pactBopoB. [lapiuanbubie MonbHbIE cBoiicTBa (IIMC)
TOMOTEHHBIX M TreTeporeHHbslx cucteM. CnocoOsl ompenenenuss [IMC. Cucremsl oTcuera
TEPMOJMHAMHUYECKUX CBOMCTB pacTBopoB. Kiaccuduxamms pactBopoB. CTporoperynispHsie,
CcyOperymnspHble M aTepMajibHble pacTBOPbI, KaK YacTHBIA clyyail MOJMHOMHAIBLHOTO
MpeACTaBICHHS N30BITOYHOM 3Hepruu [ noOca pacTBopa.

Cucrembl cpaBHeHHsl, BJIUsIHAE UX BbIOOPAa HA KOJIMYEeCTBEHHbIC XaPaKTEPHCTHKHU
CBONCTB pacTBopoB. CUMMETpUYHAs U aCUMMETpHUUHasl cUCTeMbI cpaBHeHUs. KoapdurmenTs




AKTUBHOCTH, UX PAacyeT B Pa3HBIX CHCTeMax cpaBHeHUs. Pacder ko3 PpHUIIMEHTOB aKTUBHOCTH T10
pe3ynbTaTaM U3y4eHHs T€TePOr€HHbIX PABHOBECHUI.

YpaBHenue I'm6oca-/lrorema. UnrerpupoBanue ypaBHenus [uOb6ca-/lrorema B
JBYXKOMITOHEHTHBIX cucTemMax. OcOOCHHOCTH WMHTerpupoBaHus ypaBHeHUs ['n006ca-/liorema B
TpolHbIX cuctemax. Meronel lapkeHa u Barnepa.

Kputuyeckue siBieHusi B pacrBopax. OcCOOEHHOCTH 3amMcu YCIOBUH (a3zoBOro
paBHOBECHSI IIPU PaA3HBIX CIIOCO0AX BbIOOpA CTAHAAPTHOI'O COCTOSIHUSI KOMIIOHEHTOB PacTBOpA.
PaccnauBanue xuakocreid. Kpurtnueckue siBjieHUs: B pacTBOpax.

Mopgeau pacTBOPOB HEIEKTPOJUTOB. MoJENu JIOKaIbHOIO coctaBa: BunbcoHna, Ban-
Jlaapa.

Mopenn pactBopos 3j1ekTpoautoB. Monenu [Iutuepa, [Tutnepa-CumoHcoHa.

Mopaeab accomMMpoBaHHBIX pacTBopoB. OOmmue mnpencrasieHus. aeanbHo
aCCOI[MMPOBAHHBIN PacTBOp (Ha mpumepe criaBoB Mg-Sn).

Pemierounbie mopaenu. PemeTouHble MOAENM KUAKOCTH. Mojenb NOAPEHIETOK IpHU
OMHUCAaHUU TEPMOJMHAMUYECKUX CBOMCTB TBEPHABIX pPAcCTBOPOB. BBIBOJ BBIpaKEHUS s
KOH(UTYpallMOHHOM SHTpoNuH (runore3a TeMkuHa).

Pacuer TepmMommHAMUYECKUX CBOMCTB TPEXKOMIIOHEHTHBIX pPAacTBOPOB Ha OCHOBAaHUU
JaHHBIX O TpPaHUYHBIX OWHApPHBIX cucTeMax. PacueT TepMOAMHAMUYECKHUX CBOWCTB
TPEXKOMIIOHEHTHBIX PAacTBOPOB HA OCHOBAHMM JAHHBIX O TPAHUYHBIX OWHAPHBIX CHCTEMAX.
Cummerpuunble Metoabl: Konepa, Konuns, Myrruanu. Acummerpuunsie Metoasl: bonse, Tyma,
Xwinepra. Meroa usonoreHnuainos. Meron Pennuxa-Kucrepa.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'HN

B mnpouecce o0ydeHuss HUCMONB3YIOTCA TpaJWLIMOHHBIE 00pa3oBaTeNbHbIE TEXHOJOTUU
(Jlekuu, ceMHUHAphI, MPaKTUYECKHe padOThl) U aKTHBHBbIE WHHOBAIIMOHHBIE 00pa3oBaTelbHBIC
TEXHOJIOTHH:

1. CemuHap B JMAJIOTOBOM pPEKUME MPUMEHSETCS B OCHOBHOM IpPH OOCYXJIEHUH
BBICTYIUIEHUI MarucTpaHTOB ¢ JOKJagamu (pedeparamu)

2. ['pynmoBoii pa3z6op pe3yabTaToB KOHTPOJIBHBIX paboT

3. Berpeun ¢ coTpynHuKaMu M PYKOBOAMUTEISIMU NPOQMIbHBIX Jabopatopuili U

OPENpUATHHA - NOTEHIMAIbHBIMU pab0TOAATENSIMHU BIITYCKHUKOB.
B nenom npu u3yueHun Kypca akTUBHBIE U MHTEPAKTUBHbBIE (POPMBI TPOBEICHUS 3aHATUI
cocTaBiAOT He MeHee 30% ayIUTOPHBIX 3aHATHH.

7. NEPEYEHH YYEBHO-METOMYECKOIO OBECITEYEHUS 1151
CAMOCTOSTEJBHOM PABOTHI OBYYATOIUXCS MO JUCIHUIIINHE
(MOJIY.JTIO)

7.1. [lepeueHb-yueOHO-METOUUECKOTO 00ecnedeHHsl Isl 00yJaroIuXCsl 0 AUCIUILTUHE:

1. Epemun B.B., Kapros C.U., Ycnenckas U.A., Ky3smenko H.E., Jlynun B.B OcHoBbI
¢uzuueckoit xumuu. Teopus u 3agaun. M.: MI'Y, 2005.

Crpomb6epr A.T'., I.I1. Cemuenko. ®uznueckas xumusi. M.: Boicmas mkoma, 1999r.

3. Tlonropak O.M. TepmoanHamuka B pusndeckoit xumun. M.: Beicmas mkomna, 1991r



JIeKIIMOHHBIE 3aHATUS TPOBOJATCS 2 pa3a B Heleno B oObeme 4 yacoB M 4 yaca

nabopaTtopHbIX 3aHATUH B 4-oM cemectpe. llocne oxkoHUaHUs M3ydeHUs KaXIO0H TEMBI

MarvuCTpaHThbl ITPOXOJAAT TCCTUPOBAHUE, BBIIIOJIHAIOT KOHTPOJIBHBIC pa6OTBI.

7.2. YkazaHus ajsi 00y4aroniuxcs Mo OCBOCHHIO TUCITUTUTHHBI

Ta6auna 7.1.
CoaepixkaHue caMOCTOATEILHOM padoThI 00y4YaIOIIMXCS
WNoNo Temvi/sonpocsl, viHoCUMbLE HA camocmoamenvHoe uzy- |[Kon-60 Dopmbi pabomei
n/n Yyerue yacos
1. |VpaBmenns cocrosms. TepMomuHAMIUECKHE CBOICTBA 2 cobecenoBaHue
[PacTBOpOB.
2. |CuctemMbl CpaBHEHHs, BIMSHHUE WX BbIOOpa Ha KOJU- 4 cobecenoBaHue
YECTBEHHbIE XapaKTEPUCTUKU CBOMCTB pacTBOPOB.
3. |VpaBuenue I'u66ca-/rorema. 2 co0eceoBaHue
4. [Kputnueckue ABIEHHS B PACTBOPAX. 4 co0eceoBaHue
5. |Mozenu pacTBOPOB HEIIEKTPOIHUTOB. 3 cobeceloBaHuE
6. | Momenu pacTBOpOB 31EKTPOITHTOB. 3 cobeceioBaHuE
7. Monenb acCONMMPOBAHHBIX PACTBOPOB. 3 cobecesioBaHUE
8. |Pemerounsie Mozeny. 3 cobeceloBaHuE

8. OHEHOYHBIE CPEACTBA JUJIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU 1
IMPOMEXYTOYHOMN ATTECTAIIUA

Hpumepnble mecmbol

1. Oueprus ['n66ca paccuuThiBaeTcs o Gpopmyie:

DS=k-Inw

2)AG=AH-TAS

3)AF=AU-TAS

HQ=AU+A




5 AS=AHIT

2. Tlpomecc, mpoTekarouIyii Mpyu MOCTOSTHHOW TeMIIepaType, Ha3bIBaeTCs
l)uzobapruyeckum  3) M30TEPMUCUYECKUM 5) U300apHO-U30TEPMHUECKUM
2)u30xopudeckuM  4) annabaTHYeCKUM
3. Xapakrepuctuueckas ¢pynkius H=U-+p-VHa3biBaeTcs
l)suTponmeit  3) m300apHO-U30TEPMUUYECKUM ITOTEHIIUATIOM
2)snTanbnuelr  4) cBoOoOmHOM sHepruel ['nbbca
5)cBoboaHOM sHeprueit ['enbmrombia

4) Mepoii HEYOpsT0U€HHOCTH COCTOSHUS CUCTEMBI CITY)KUT TEPMOJUHAMUYECKAs () YHKIIHS,
[IOJIy4YMBIIAs Ha3BaHUE

1)suTanenmu  2) sHTponiuu  3)sHepruu [enpmromnbiia 4)reruioBoro 3ddexra peaknuu
S)sneprun ['ud6ca

5. CoriacHo BTOPOMY 3aKOHY TEPMOJAMHAMHUKH, B U30JIMPOBAHHBIX CHCTEMAaX CaMOMPOU3BOJIBHO
UAYT MPOIECCHI, KOTOPBIE COMTPOBOXKAAIOTCS BO3PACTAHHEM

1)sHTanenuu 2)sHTponuu 3)BHYTpeHHeEU sHeprun 4)o0béMa S)TemrepaTypbl
6. DK30TepMHYECKHMH SIBISIFOTCS PEAKIINU:
1)CHy+ 2H,0=CO+ 4HoAH’ peqrumi= +164,9 KJIx/Momb
2)CsHg+ 50,= 3CO+ 4H0AH’ pequn = -103,9 K JIic/MOB
3)H,0,=H,0+ 1/20,AH caruun= -98,8 KJlk/MOIB
4)1/2Na;0+ 1/2H,0=NaOHAH’ caruni= -68.,4 kJIK/Mosb
5)2Cu20=Cu,0+ 1/202AH° jcaun= +163,2 & JIx/MOIb
7. «TeroBo# 3 (dHEKT peakuy 3aBUCUT OT MIPUPOJIBI K COCTOSTHUS UCXOIHBIX BEIIECTB U
KOHEYHBIX MTPOAYKTOB, HO HE 3aBHCUT OT ITyTH PEAKIIMHU, TO €CTh OT YMCIIa U XapaKTepa
MIPOMEXKYTOUHBIX CTAIHID.
[TpuBenéHHOE BBIpaKEHUE MPENICTABIISET COOOI:

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

8. TermmoBoi ekt odbpazoBaHus 1 MOIb BEIECTBA U3 MPOCTHIX BEIIECTB, YCTOWYHUBBIX MPU
temnepatype 298K u nasinenuun 100 klla, Ha3piBaeTcs

1)cBoGOaHOM SHEprHen ['n66ca



2)cBoO0HOI AHEpruei ['enpmromnbiia

3)anTanbnueit oopazoBaHus

4)3HTanbnuen cropaHus

S)aHTpomnueH

9. CaMONIPOU3BOJIBHBIN IPOLIECC B JIFOOOM TEMIIEPATypHOM MHTEPBAJIe BO3MOXKEH ITPH YCIOBHH:
1)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. Ipouecc, MpOTEKAIONINIA IPU IIOCTOSIHHOM JIaBJICHUH, Ha3bIBACTCS:

1) u3orepmudeckuM 2) u300apHbIM 3) H30XOpHBEIM  4) aguabaTHBIM 5) H300apHO-
HU30TEPMUYECKUM

11.B YCJIOBUAX MTOCTOSAHCTBA TCMIICPATYPBI U NABJICHUSA XUMHUYCCKAA PCAKIIUA HC MOXKET
MMPOTCKATh CAMOIIPON3BOJIbLHO, €CIIN

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

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

12. I1epBblii 3aKOH TEPMOJMHAMUKU:

1) AG=AH-TAS 3) AU=U;—-U; 5) AS=AH/T

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

13. BemectBoMm, JiIsl KOTOPOTO CTaHAapTHAs SHTANBIINS 00pa30BaHUs pPaBHA HYJIIIO, SIBIISETCS
1)stanon 2) kuciopoa 3) XJOpoBomopos 4) cepoBOAOPOA S) CepHasi KHCOJUIOTa

14. Jns peakunu, IpOTEKAIOLIEH B CTAaHAAPTHBIX YCIOBUSX, N3BECTHBI 3HAUEHUS SHTAIIBIIUU
00pa30oBaHMs UCXOHBIX BEUIECTB U MPOIYKTOB PEaKIUu:

2 NOzz N204
AH%5,.33,9 9,4 xJIx/MOIb

W3meHeHne SHTaIbIINKY YKa3aHHON PEAKLUU COCTABIISET:



1) AH  pearaumn= 58,4 kI
2) AH pearum= -58,4 kI
3) AH peam= 24,5 KJIx
4) AH® o= +24,5 k]I
5) AHCpeqrgn= +28,4 k]I

.15. I peakiuu, NpoTEeKAOIIEN B CTAHAAPTHBIX YCIIOBUAX, U3BECTHBI 3HAYECHUS SHTAJIBIIAN
00pa30BaHMs UCXO/HBIX BEUIECTB U IIPOJYKTOB PEAKILIUU:

PtCl+Cl,=PtCl,

AH®5,-118,0 -226,0 kJK/M0Tb

M3MeHeHNE SHTANIBIINK B YKa3aHHOM PEaKIUKi COCTABIISET:
1) AH® peaun=108,0 kJIx

2) AHOpCaKul/II/I = 344,0 xJIx

3) AH° peacmn= ~344,0 kJIx

4) AR pearaunn = 25.0 k]I

5) AH peqsunmn = -108 K]k

16. Jlns peakunn, IpOTEKAIOUIEH B CTAHJAPTHBIX YCIOBHSX, U3BECTHBI 3HAUEHUS DHTAIIBIIUU
00pa30BaHMs UCXO/IHBIX BEUIECTB U MIPOJYKTOB PEAKIUU:

CoHot+ Ho= CoHy

AH006p‘226,8 52,3 kJIx/Monb

V3MeHeHre SHTAIBIINN B YKa3aHHOW PEAKIIUU COCTABIISET
1)+174,5 xJIx

2)-174,5 x]JIx/mMonb

3)+279,1x ]I/ MomB

4)-279,1x/]x/mMoi1b

5)-87,2 xJIx/mMoib

17. Jlng peakuuu, NpOTEKAIOIIEH B CTAHAAPTHBIX YCIOBUSIX, U3BECTHBI 3HAYEHUS SHTAIBITUI
00pa30BaHMs UCXO/IHBIX BEIIECTB U MPOJYKTOB PEaKIUU

CO + Clp= COCl,



AH%5,,110,6 -220,3 K JI/MO1b

N3MeHeHune SHTANBINKU B JAHHOW PEaKUUU COCTABIISIET
1) +109,7 xIxx  3)-330,9 x/Ix 5)-210,1 x/]x
2)—109,7 xJIx  4)+330,9 x/x

18. I[J'IH pf€akuuu, HpOTCKaIOHIeﬁ B CTAaHAAPTHBIX YCJIOBHUAX, U3BCCTHBI 3HAYCHUSA SOHTPOIIUHA
HNCXOJHBIX BCIICCTB U MMPOAYKTOB PCAKIIUU:

Nz(r)+ 3H2(r): 2NH3(F)
$%45199.9 130,5 192,6 Jix/mMous - K
3mMmeneunne OHTPOIINU B YKaSaHHOﬁ p€aKuunu COCTAaBJIACT

+206,2 JIx/K
~137,8 Jlx/K
2062 JTx/K
+137,8 JIx/K
~398.9 JTx/K

agrwpdE

19. Ilpouecc ucnapeHus BOIbl MPOTEKAET B CTAHIAPTHBIX YCIOBUSIX:
H20 ) = H2O ras)

AH 5. —286,0 -242,0 K JIx/MOITH

DHTaJbMNH Mpollecca UCTIapeHUs PaBHA:

1)-44,0 xJIx/Momb

2)+44,0 x1x/Monb

3)-528,0 xIx/Moib

4)+528,0 xJI>x/mMomb

5)-88,0 xJ]x/mMoub

20. Peaxiust mpoTeKaeT B CTAHJAPTHBIX YCIOBHIX:
2Cu(NO3),= 2CuO=4NO,+0;

V3MeHeHre SHTAIBINU B TaHHOM peakiu paBHO +420,4 /K, N3MEHEHUE SHTPOIHH B PEaKIIUU
paBHo +1033.6 [I)x/K. Paccuntats n3menenue cBoooiHoM 3Heprun ['mboca.

1)+112,3 x/Ix

2) —112,3 xJIx



3) 613,2 xJIx
4) —613 xJIx
5. +1454,0 x/Ix

21. Jlns peakuuu, IpOTEKAOIEH B CTAHIAPTHBIX YCIOBUAX, U3BECTHBI 3HAYCHUS SHTAJIBIIAN
00pa30BaHMs UCXO/HBIX BEUIECTB U IIPOJYKTOB PEAKIIUU:

CO,+ H,=CO + H,O
AH®,5,—393,8 -110,6 -286,0 kJIK/M0J1B
3MmeHeHne >HTAIEOUA B YKaSaHHOﬁ p€aKuun COCTABJIACT:

2,8 k]Ix
+2,8 x]JIx
—790,4 xJIx
+790,4 xIx
+44.5 xJIx

agrwbdE

22. JIns peakuiuy, IpOTEKAOLEN B CTAHJAPTHBIX YCIOBUAX, U3BECTHBI CTAHJAPTHBIE SHTAJIBIINN
00pa30BaHMs UCXO/IHBIX BEUIECTB U IPOJYKTOB PEAKIUU:

CO(F) + 3H2(r): CH4(F)+ HZO(F)
HCsp.—110,6 -74,8 -241,2 kJl/MoIb
3MmeHenue >HTaNbIINN B y1(a3aHHOI71 pCaKknun COCTABIIACT:

+205,4 xJIx
-205,4 xJIx
—426,6 xJIx
+426,6 x/Ix
-25,4 xJIx

arONE

23. Jlns peakuuu, NpOTEKarolel B CTAHJAPTHBIX YCIOBUSIX, U3BECTHBI 3HAUEHUS SHTAJIBIINN
00pa30BaHUs UCXOHBIX BEIIECTB U MPOAYKTOB PEAKIIHH:

4HCI+ O,= 2H,0 + 2Cl,
AH® 5,925 -242.0 xJIx/MOIb
N3MeHeHue SHTABINKY B X0/I€ TAHHOM pEaKIMU COCTABJISIET:

+114,0 x/Ix
—114,0 xJIx
—854,0 xJIx
+300 xJIx

+432,0 x/Ix

agrONE

24. TIporeccom, KOTOPBIN XapaKTepH3yeTcsi HAMOOJIBIINM BO3pPACTAaHHEM YHTPOIUH, ABIISCTCS:



KOHACHCAUA
HCIIApCHUC
KpucTallin3alus
OXJIAXKACHHUC

arONE

M3MEHEHHE KPUCTAIUTMYECKON MOTUPUKAIINN

25. BHyTpeHHS:S 3HEPIHsI CUCTEMBI B SK30TEPMHUUECKUX PEAKIUAX U3MEHSAETCS CIEIYIOIINUM

o0OpazoM:
1. yBemuuuBaercs
2. yMEHBIIAETCs
3. He U3MeHseTcs
4.
5.

3HaK AU3aBHCHUT OT arperaTHOro COCTOSIHUS BEIlleCTBa
3Hak AU3aBUCHT OT JaBieHUS B 00bEME

Kpumepuu OUECHKU omeema cmydenma npu 6bINOJIHEHUU mecmoeblx 3a0anuil

Onenka

TpeGoBanus K 3 HAHUAM

OTJINYHO

OrneHka «OTIMYHO)» BBICTABISETCS MAarkMCTPAaHTY, €CIU OH TIyOOKO U
IIPOYHO  OCBOWJI ~ INPOTrPaMMHBIM  MaTepHall,  HCYEPIBIBAIOLIE,
IIOCJIEZI0BATENBHO, YETKO M JIOTUYECKU CTPOMHO €r0 M3J1aracT, yMeeT
TECHO YBS3bIBaTh TEOPUIO C IPAKTHKOW, CBOOOJHO CIPABISETCS C
3aJa4aMM, BOIIPOCaMU M JPYrMMH BHJAaMH IPUMEHEHHsS 3HAHUM,
IIPUYEM HE 3aTPYAHSIETCS C OTBETOM INPHU BHJIOM3MECHEHUM 3aJaHMM,
IPaBUIbHO OOOCHOBBIBAET IPUHSTOE PEIIEHUE.

XOpOLIO

OHCHKa «XO0pOoI10» BBICTABIACTCA MAaruCTpaHTy, €CJIM OH TBEPAO 3HACT

MaTepurall, rpaMOTHO W IO CYHICCTBY MH3JIAra€t €ro, HC JOITyCKas
CYIICCTBCHHBIX HETOYHOCTEHI B OTBETEC Ha BOIIPOC, MpPaBUIIBHO
MNPUMCHACT TCOPCTUUCCKHUEC ITOJIOKCHUSA TIPHU PCHICHUN NPAKTUYCCKUX
BOITPOCOB U 3aaa4, BJIaACCT HGO6XOJII/IMI)IMI/I HaBbIKaMU U IppEMaMHu HUX
BBITIOJTHCHUSI.

YAOBJICTBOPUTCIBHO

OHCHKa «YIIOBJ'IGTBOPI/ITCJIBHO» BBICTABJIACTCA MaFI/ICTpaHTy, cClinu
OH MMEET 3HaHUS TOJHKO OCHOBHOTO XapakTepa, HO HE YCBOWJ €ro
JeTajel, JIOMyCKaeT HETOYHOCTH, HEJOCTAaTOYHO  IPaBHIILHBIC
(GOpPMYITMPOBKH, HApPYIICHUS JIOTHYECKOW IMOCIEIOBATEILHOCTH B
N30 KCHUU HpOFpaMMHOFO MaTepI/Iana, HUCIIBITHIBACT 3any2]H€HI/I${ HpI/I
000CHOBAHHMH OTBETA.

HCYHAOBJICTBOPUTCIIBHO

OreHKka «HEYAOBIETBOPUTEIBHO» BBICTABISIETCS MAaruCTPaHTy,
KOTOpBbI HE 3HAET 3HAYUTEIBHOM YacTH IMPOrPAMMHOIO MaTepuala,
JIOHYCKaeT CyHIeCTBeHHI)Ie OHII/I6KI/I, UMECT San}I)IHeHI/ISI l'[pI/I OTBETC HaA
BONPOCKI ¥  OOOCHOBaHWMU OTBeTOB. Kak mpaBuio, OIlEHKa
«HEYJIOBJIETBOPUTEIBHO» CTABUTCS CTYJIEHTaM, KOTOPbIE HE MOTYT
OPOJOKUTh  OO0ydeHHe 0e3  JOMOJHUTEIBHBIX  3aHATHH 10
COOTBETCTBYIOIIEH TUCITUTIIINHE.

Temut pechepamos

1. Mopenu accolMupoOBaHHBIX PACTBOPOB IIPHU ONKUCAHUM CTEKOJIBHBIX PACIlJIaBOB
2. TepMoaMHAMHUYECKUE MOJEIN METAILITYPIrHUECKHUX PACIIJIaBOB




3. MoaenupoBaHue NTUPOMETAIUTYPIrHUECKUX MPOLECCOB

4. T'pymnmoBbie Mozenu pacTBOpoB (Ha mpumepe padot CankT-IlerepOyprckoit MIKoJIbI TEPMO-
JTMHAMHUKOB)

5. Cratuctuueckue npeacTaBiIeHUs IPU MOACTUPOBAHUH KUIKON (a3bl

Kpurepun ouennBanus pegepara

OneHka «0TJIMYHO» BBICTABIISETCS, €CIIM padoTa CTYACHTa HalllCaHa TPaMOTHBIM Hay4YHbIM
SI3BIKOM, UMEET YETKYIO CTPYKTYPY U JIOTUKY H3JI0KEHUS, TOUKA 3pEHUs CTYIeHTa 000CHOBaHHa,
B pa0oTe MNPHCYTCTBYIOT CCBbUIKM Ha HOPMAaTHUBHO-IIPABOBBIE aKTbl, NMPUMEPBl U3 CyAeOHOU
NPaKTUKWA, MHEHUS U3BECTHBIX YUEHBIX B JaHHOU 00mactu. CTyIeHT B paboOTe BBIABUTAET HOBBIC
UJIeU ¥ TPAKTOBKH, IEMOHCTPUPYET CIIOCOOHOCTh aHAIM3UPOBATh MaTepUall.

OreHKa «XOpOLI0» BBICTABIISIETCS, €ClIi paboTa CTYAEHTa HalmMCaHAa IPaMOTHBIM Hay4HbIM
A3BIKOM, UMEET YETKYIO CTPYKTYPY U JIOTUKY HU3JI0KEHHUS, TOUKa 3pEHUsI CTyIeHTa 00OCHOBAHHa,
B pa0oTe MNPHUCYTCTBYIOT CCBbUIKM Ha HOPMAaTHUBHO-IIPABOBBIE aKTbl, NMPUMEPHl U3 CyAeOHOU
IIPAKTUKU, MHEHUSI U3BECTHBIX YUEHBIX B JaHHON 00JIaCTH.

OIIGHKa «YAOBJIETBOPUTECJIBbHO» BBLICTABJISICTCA, CCJIIM CTYACHT BBIITOJHHII 3aJdaHUC, OAHAKO
HC IMPOACMOHCTPHPOBAJI CIIOCOOHOCTH K HAYyYHOMY aHAJIN3y, HC BbICKA3bIBAJ B pa60Te CBOCTO
MHCHUS, DOITYCTUIL OIMOKH B JJOTMYSCKOM 00OOCHOBAaHHUU CBOCTO OTBETA.

OrneHka «Hey10BJIeTBOPUTEIbHO)» BHICTABIISAETCS, €CIIM CTYACHT HE BBIMOJIHUI 3aJlaHUE, WIN
BBITIOJTHIII €ro (DOpMalibHO, OTBETHJI HA 33JaHHBIA BOIPOC, MPU ITOM HE CCHUTAJNICS HA MHCHUS
YU€HBIX, HE TPaKTOBaJI HOPMATHUBHO-NPABOBHIC AaKTHI, HE BBICKA3bIBAT CBOEr0 MHEHUS, HE
MPOSIBUJI CIOCOOHOCTH K aHAJIU3Y, TO €CTh B LIEJIOM IIeJIb pedepara He JOCTUTHYTA.

BOl'[pOCbI, BbBIHOCHUMBbIC HA 3a4€T

1. Onucanue pacTBOPOB € IIOMOIIbK YpaBHEHNMM cocTtosHusA. llpaBuna cMmemenus nis
JKHAJIKOCTEMN.

2. OcobeHHocTn BbIOOpa YpOBHS OTCUeTa CBOMCTB pacTBOpoB. CumMmeTpuuHas H
aCMMMETpUYHAsI CUCTEMbl CPaBHEHMSI, IEPEXO0 MEXKAY HUMH.

3. Pacuetr k03((UIIMEHTOB aKTMBHOCTEH B PAa3HBIX KOHIIEHTAPLMOHHBIX IIKajdaX M B Pa3HBIX
CUCTEMAaxX CpaBHEHUS.

4. YpaBuenue ['u66ca-/lroremMa, UHTETPUPOBAHNE YPABHEHUS B ABYXKOMIIOHEHTHBIX CHCTEMaX.
OcobeHHOCTH HMHTETPUPOBaHMS ypaBHEHHS | nOOca-/[rorema B TpPOWHBIX cHUCTeMaX. MeToms
[apkeHa u Baruepa.

5. TepMoauHamMuyecKHe YCIOBHS YCTOMYMBOCTH pPAcTBOpPOB. PacciiamBaHWe KUIAKOCTEM.
Kputnueckue siBieHUs B pacTBOpPax.

6. OOmas xapakTepucThKa MOJeNIel JIOKaTbHOTO cocTaBa. Mojenun Buibcona, Ban-Jlaapa,
NRTL, UNIQUAC.

7. OcoGeHHOCTH TepMOJMHAMUYECKUX MOJIeel pacTBOpPOB AeKTponuToB. Mozaenu Ilutuepa,
[Turuepa-CumoHcoHa, MoauduurpoBanHas Mojens € - NRTL.

8. Mozenp accolMupoOBaHHBIX PACTBOPOB. aeabHO-acCONMUPOBAHHBIN PACTBOD.

9. PemieTounble MOJIENH KHUJIKOCTH. MO/Eb MOAPEIETOK MPU OMUCAHUN TEPMOIMHAMUYECKUX
CBOICTB TBEP/IbIX PACTBOPOB.

10. Pacuer TepMOAMHAMHUYECKUX CBOWCTB TPEXKOMIIOHEHTHBIX pPACTBOPOB IO JaHHBIM O
TpaHUYHBIX OMHApHBIX cucTeMmax. CummeTrpuunbie MeTobl: Konepa, Konunn, Myrruanu.

11. Pacuer TepMOAMHAMHUYECKHUX CBOWCTB TPEXKOMIIOHEHTHBIX pPACTBOPOB IO JaHHBIM O



IpaHUYHBIX OMHAPHBIX cUCTeMax. AcuMMeTpuyHble MeToibl: bonbe, Tyna, Xunnepra.
12. Pacuer TEpMOAMHAMHUYECKUX CBOWCTB TPEXKOMIIOHEHTHBIX PACTBOPOB IO JaHHBIM O
IpaHUYHBIX OMHAPHBIX cucTeMax. Metoa n3onoreHnuanoB. Meron Penmnxa-Kucrepa

Kpumepuu OUEHKU omeema Ha 3aueme

Ounenka Kpurepum orBera

3auTeHo ['mybokoe m Xxopoliee 3HAHWE W MOHUMAaHHUE MPEAMETa, B TOM HYHCIIE
TEPMUHOJIOTUU u OCHOBHBIX MOHSATUI; TEOPETHYECKUX
3aKOHOMEPHOCTE; (haKkTHIECKUX JTAHHBIX; 00CTOSATENBHBIN,

JOTUYECKUI ¥ TPAMOTHBIN OTBET BO BPEMsl ClIauM 3a4eTa; yACIbHbIH BeC
OIIMOOK MPU KOHTPOJILHOM T€CTUpOBaHUU — He Oosee 50%.

He3aurteno Cnaboe 3HaHUE OCHOBHOM TEPMHHOJIOTHH, TEOPETHUECKUX
3aKOHOMEPHOCTEH, (PaKTHYECKUX JaHHBIX, OIIMOOYHBINA OTBET Ha

3a4eTe; YACIbHBIN BeC OMMUOOK MPH KOHTPOJIEHOM TECTUPOBAHUU —
ooiee 50%.

9]

9. VYYEBHO-METOJMYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHUE
T CHUTIIMHBI

9.1. YueOHasi iuTeparypa

a) OCHOBHAasl.

Epemnn B.B., Kapros C.1., Ycnenckas U.A., Kysemenko H.E., JIynun B.B OcHoBEI
¢uznueckoit xumun. Teopus u 3agaun. M.: MI'Y, 2005.
Crpombepr A.T'., JI.I1. Cemuenko. ®uznueckast xumusi. M.: Boiciias mikona, 1999r.

[Tontopak O.M. Tepmoaunamuka B puzudeckoit xumun. M.: Beicias mkosma, 1991t

®dusnueckas xumus. B aByx kaurax. /ITox pen. K.C. Kpacnosa. M.: Bricmias mkona,
1995r., 2001. Ctpoenue BemiecTBa. TepMoauHaMuKa.

Crpombepr A.T'., JI.I1. Cemuenko. @usndeckast xumus. M.: Breiciias mkona, 1999r.
[Tonropak O.M. Tepmoaunamuka B pusudeckoit xumun. M.: Beicmas mkomna, 1991r.
Kynpsimos U.B., Kaperaukos I'.C. CO0pHUK TPUMEPOB U 3a/1a4 110 (PU3HYECKON XU-
mun. M: Beicimas mkoma, 1991r.

0) 10NMOJIHUTEIbLHAS
Kypc ¢usnyeckoit xumun /mox penakuueil I'epacumona S.UM., M.:Xumus, 1969 (t.1),
1973 (1.2.0
Asryns H.H., Kucenes A.B., ITomkyc /I.I1. Ancop6uus ra3oB u nmapoB Ha OJHOPOIHBIX
noBepxHocTax. M.: Xumus, 1975.
Kucene A.B. ®wusuueckas xumus. CoBpemennble mnpobnemsl /lIlon penakuumeit
AM.Konoreipkuna. M.: Xumus, 1982.
Jlonatkua A.A. Teopernueckue OCHOBBI (u3mueckoil ancopbumu. M.:M3n-Bo MI'Y,
1982.




9.2. UHTepHET-pecypchl:

http://fizrast.ru/sitemap.htmi

http://www.don-agro.ru

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

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

http://elibrary.rsl.ru Hayunas snexrponHas 6ubanorexa
http://elibrary.ru/default.asp Poccuiickas HannonanpHas 6uOInoTeKa
http://primo.nlr.ru http:/nbmgu.rudnekTponnas oudnaunoreka Poccuiickoi
roCy/1IapCTBEHHON OMOIMOTEKH

9.3. IIporpammHoe o0ecnieueHue

YuuBepcuter oOecredeH HEOOXOJUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO M CBOOOIHO
pacrpocTpaHsIeMoro MpOrpaMMHOTO 0OECTICUCHHS], B TOM YHCJIE OT€YECTBEHHOTO MMPOU3BO/ICTBA.

Kaxxapiii oOyyaromuiics B TeueHUE BCEro nepuona o0yueHus: obecrnedeH HHAWBUYaTIbHbIM
HEOTPAHMYEHHBIM JIOCTYIIOM K JJICKTPOHHOW HH(DOPMAIIMOHHO-00pa30BaTeIbHOW  Ccpejie
VHHUBEpCUTETa M3 JIO00H TOYKHM, B KOTOPOW HUMeEeTcs JOCTyln K HH(OpMalMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTu «HTepHeT» Kak Ha TepPUTOPUM YHUBEPCUTETA, TaK U BHE €€.

YHuBepcuter oOecmedeH CIeAYIOIUM KOMIUIEKTOM JIMIIEH3MOHHOTO IPOrPaMMHOTO
obecrieyeHus.
1. JlunensuoHHOE nporpamMMmHoe odecreueHue, ucnonbzyemoe B MHrl'Y
1.1.Microsoft Windows 7
1.2.Microsoft Office 2007
1.3.Ilporpammusrii kommiekc MMUC “Busyansnast Ctynus TectupoBanus’”
1.4. Autuupycroe I10 Eset Nod32
1.5.CnpaBouHo-nipaBoBasi cucrema “I'apant”
Hapsiny ¢ TpaiuIMOHHBIMU M3/1aHUSIMH MaruCTPaHThl U COTPYIHUKU MMEIOT BO3MOXHOCTb
TIOJIb30BATHCS DIIEKTPOHHBIMH MOJTHOTEKCTOBBIMH 0a3aMU JaHHBIX:

Tabauya 9.1.

Ha3zBanmue pecypca Ccebuika/nocTyn
DOnekTpoHHas 6ubnanoreka onnaH «EquHoe oKHO K http://window.edu.ru
00pa3oBaTEILHBIM PeCypcam)
«O6pazoBaTenbHbIN pecypc Poccum» http://school-collection.edu.ru
®denepanbHbIi 00pa30BaTENbHBIN TOPTA: YUPEKICHHS, http://www.edu.ru —
nporpammel, craaaptsl, BY3b1, tectel E1'O, THA
®denepanbHbIi LHEHTP HHPOPMAITMOHHO-00pa30BaATEIbHBIX http://fcior.edu.ru -
pecypcoB (PLIOP)
OBbC "KOHCVYJIbTAHT CTYZAEHTA". DnekrponHas http://polpred.com/news
OMOIMOTEKAa TEXHUYECKOTO By3a
N3znarensctBo «JlaHby». DNeKTPOHHO-O0MOIMOTEYHAS http://www.studentlibrary.ru -
crcTemMa
Pycckas BupTyanpHas OubInoTeka http://rvb.ru —
W3znarensctBo «JlaHby. DIeKTPOHHO-OHOIHMOTEUHAS http://e.lanbook.com -
crcTemMa
EsxenenenbHuK Hayku U oOpa3zoBanus HOra Poccun http://old.rsue.ru/Academy/Archive
«AKageMus» s/Index.htm
Hayunas snekrponnast oubnmoteka «e-Library» http://elibrary.ru/defaultx.asp -
DekTpoHHO-0nOaHoTeuHas cuctema IPRbooks http://www.iprbookshop.ru -



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
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/

DJIEKTPOHHO-CIIPABOYHAs CHCTEMA JOKYMEHTOB B cepe http://www.informio.ru

oOpazoBanus «1apopMuo»

NupopmanmoHHO-1ipaBoBas cucreMa «[ apanT» CereBast Bepcusi, JOCTYITHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPATHBHOI
cetu Uurl'y

DnekTpoHHO-0nbanoTeuHast cuctema «HOpaifT» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI
Nmeromascss  MarepuagbHO-TEXHMUYECKass 0a3a  yHHBEpCHUTETa obecreunBaer
Ka4eCTBEHHOE NPOBEJCHHE TEOPETUUECKUX U IPAKTUYECKHUX 3aHATHH:
- IPOBEJCHME JEKLHUH - annaparypoi Ajs JEMOHCTPalui WILIIOCTPATUBHOIO MaTepHuaa;
- ayIUTOPHIO I CEMUHAPCKUX 3aHATUM;

- IIPOCKIHUOHHOC O60py,Z[OBaHI/Ie 1 KOMIIBIOTEP.

[lepeueHpr HEOOXOJUMBIX TEXHUYECKUX CPEACTB OOYUYEHHMsI, UCIOJIb3YyEMBbIX B y4e€OHOM
rpouecce 11 OCBOCHUS NTUCUUILIUHEL «/ICTOpUS U METONOJIOT U XUMUK:
® KOMIIBIOTEPHOE U MYJIbTUMEAUIHOE 000PYAOBaHUE;

® BHUJICO- U ayAMOBU3YaAIbHBIC CPEACTBA OOYUCHUS U JIP.

11. METOAUYECKHE YKA3AHUSA JI5S1 OBYYAIOIIUXCHA
1O OCBOEHHMIO JTUCIUITJIMHbI

Teopernueckuili maTepual IUCHMIUIMHBI «TepMOAMHAMUKa pPAcTBOPOB»» H3y4daeTcs B
TEYEHHE CeMecTpa B COOTBETCTBUU C Y4eOHbIM miaHOM. CaMocTOsITeNbHas BHEAyIUTOpHas
paboTa CTYAEHTOB oOOecledyeHa 3JIEKTPOHHBIMU Y4eOHO-METOAMUYECKUMH pecypcaMu (cuctema
Moodle), BO3MOKHOCTBIO OOIIECHUSI MarucTpaHTa C MPEroaBaTeIeM MOCPEICTBOM IEKTPOHHOM
IIOYTHI, IOCTYIIOM B Internet.

OCHOBY TEOpPETHMYECKOH MOArOTOBKM MO JUCHUILUIMHE «TepMoJuHaAMUKa pacTBOPOB»
COCTABJISIFOT JIEKIIMHU, KOTOPBIE MPEACTABIISIIOTCS CUCTEMAaTUUYECKH B COUYETAHUU C CEMUHAPCKUMU
U J1abopaTOpHbIMU 3aHATUSIMH. OCHOBHBIE Y4Y€HUS M BIAJEHUS OTpadaThIBAIOTCA U
3aKpEIUISIOTC Ha CEMHHAPCKUX W JTaOOPATOPHBIX 3aHATHUSX. AYIAUTOpHBIC 3aHATHS (JIEKIIHH,
CEMHUHapbl W JAa0OpaTopHbIE 3aHATHI) OOBEAWHEHBI C CaMOCTOSITENILHOW BHEAyJAUTOPHOMN
paboTOl MarucTpaHTOB HaJ PEKOMEHJyeMOW JHTepaTypod, a Takke 3aJaHHUsIMH, KOTOphIE
BBIAAET MpernogaBaTelb U MPH MOATOTOBKE K MPAKTUYECKUM 3aHITHSIM.

[Ipy wu3ydyeHUM JUCHUIUIMHBI MAarucTpaHTaMUd MOTYT HCIOJIb30BaThCS  CIENYIOIIHE
WH(OPMAaIMOHHBIE TEXHOJIOTUN U HHHOBAIIMOHHBIE METO/BI:

- 3JIEKTPOHHBIN BapHaHT y4yeOHO-METOAMYECKOr0 KOMILUIEKca (C MCIOIb30BAaHUEM CHCTEMBbI
Moodle);

- peCypcChl JIEKTPOHHON OMOINOTEYHON CHCTEMBI;
- pecypcol HTEpHET;
- MyJIbTUMEIUHHAS TEXHUKA.

[IpenonaBatenb, YUTAIONIMN JUCHUILIMHY, BEAET YYET IOCEIIaeMOCTH M OCYLIECTBISET
KOHTPOJIb 32 BBIIIOJIHEHHEM CaMOCTOSITeNIbHON paboThl. Tekymuii KOHTPOJb 3aKII0YaeTcs B
MOHHTOPHHTE BBITIOJIHEHUs y4eOHON TpOrpaMMbl JUCIHHILUIMHBI HA AyJUTOPHBIX 3aHATHIX U
OIICHKE pabOThl Ha CEMHUHAPCKUX U MPAKTUYECKUX 3aHATHUSAX.




Pabouas mnporpamma aucuuiuinHel «TepMoAMHAMHKa pacTBOPOB» COCTaBlI€Ha B
coorBercTBUM ¢ TpeboBanusmMu PI'OC BO mno wnampamnenuto noaroroBku 04.04.01 Xumws
(YpOBEHb MarucTparypsl), YTBEpXKIEHHOI'O IpPHUKa30M MMHHUCTEpCTBA 0Opa3oBaHUS U HAYKH
Poccuiickoit @enepanuu ot 13 uronsg 2017 r. Ne 655

[Tporpammy coctaBui: npodeccop kadeapsl xumun  CanamoB A.M.

Pabouas nmporpamma yTBeprK/IeHa Ha 3acelaHuu Kadeapbl XUMUU

IIporokon 3acenanuss Ne 10 ot «20» wutons 2023 .

PaGouas nmporpamma o100peHa y4eOHO-METOAMYECKIM COBETOM
XUMHKO-OHOJIOTHYECKOTO (paKyIbTeTa

[Iporokon 3acenanust Ne 10 ot «26» wuronsi2023 r.

[Iporpamma paccMoTpeHa Ha 3acejaHuu Y 4eOHO-METOJMUECKOTO COBETAa YHUBEPCUTETA

[Tporokoi 3acenanust Ne 10 ot «28» wmronst 2023 .



CaeleHns 0 mepeyTBepIeHMH IPOrPaMMbl HA 0YepPeqHO y4eOHbI roa u
perucTpanuu u3MeHeHui

VueOnsbIi Pemenue BHecenHbIe U3MEHEHUS Iloamuce 3aB.
roj Kadeapbl kadeapou
(Ne mpotokorna,
JaTa)




