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IpeauciioBue

1. Hasznauenne — Texkymmi KOHTposb IO AucHUIUIMHE «Dusnueckas XUMHS» — BHJ
CUCTEMATUYECKOM MPOBEPKHU 3HAHUM, YMEHUN, HABBIKOB CTYJCHTOB. 3a/laya TEKYILEro KOHTPOJIA
— TMOJIyYUTHh MEPBUYHYI0 MH(YOPMALUIO O XOJI€ U KAaYeCTBE YCBOSHHS y4eOHOTro Marepuaia, a
TaKKE€ CTUMYJIUPOBATh PErYJSPHYIO LEJICHANPABICHHYI0 paboTy CTyAEHTOB. 3ajaua
POMEXYTOUYHOW aTTEeCTallMd — TOJYYUTh JOCTOBEPHYIO HH(OPMAIMIO O CTEHNEHH OCBOCHUS
JUCLUIUINHBI.

2. DoHJA OLEHOYHBIX CPEACTB TEKYIIEro KOHTPOJS YCIEBAEMOCTH U MPOMEKYTOUHOM
aTTecTalliyd pa3paboTaH Ha OCHOBE pabodyeil mporpaMMbl AUCHMIUIMHBI Du3ndeckas
XUMHUSI B COOTBETCTBUU C OOpa3oBaTEIbHOM MpPOrpaMMoi BBICHIETO OOpa30BaHUS IO
HaIlpaBJICHUIO ITOATOTOBKH XuMuyeckas TEXHOJIOI'uAd, yTBep)KIIeHHOI\/JI Ha 3accJaHuu
VYuenoro copera HTU (pmman) CKOVY nporokon Ne o «_ » T.

3. Pazpabotuuk(u): Mockanenko JI.B., nouent kadenpsr XTMuAXII
Bepuuroposa E.B., accucrent kadgeapsr X TMuAXII,

4. @®OC paccMOTpeH U YTBEpKJIEH Ha 3aceqaHuM Kadeapbl XHUMHUYECKOM TEXHOJIOTHU
MAaIIMH U annapaToB XUMUYECKUX MPOU3BOJCTB, [IpoTokon No oT«_ » T.

S. ®OC cormnacoBaH c BblllycKarouiel kageapoil XUMHYECKOH TEXHOJIOTHHM MAIIMH U
armapaToB XMMHYECKUX NMPOU3BOJACTB, [IpoTokom Ne OT «__ » r.

6. ITpoBenena sxcneptuza @OC. UneHsl 3KCIIEPTHOM TPYIIBI, IPOBOIUBIINE BHYTPEHHIONO
DKCHEPTHUY:

IIpencenarens E.H. [TaBnenko, u.o. 3aB. kapeapoit XTMuAXII
Csunuenko A.U., nonent kapeapsl X TMuAXII
ITpockypuun A.JL., noueHt kadenpsr XTMuAXII

Dkcnepraoe 3akmoueHne: POC coorBercTByer TpedoBanmsiMm PI'OC BO 1o HampaBIeHHIO
MOATOTOBKHU XMMHUYECcKas TEXHOJIOrusl. PeKOMEHI0BaTh K MCIIOJIL30BAHUIO B YUEOHOM ITPOLIECCE.

« » E.H. ITaBnenko
(moamnuce)

7. Cpox nerictBust @OC Ha Cpok peanuzanuu 00pa3oBaTEIbHOU MPOTPAMMBI



[TactiopT poHIA OTICHOYHBIX CPE/ICTB
JUTS IPOBE/ICHUS TEKYIIIEr0 KOHTPOJIS M TPOMEKYTOYHOM aTTeCTAIlUH

[To mucruruinae @u3nyecKass XUMHUS
Hamnpasnenue noarotosku 18.03.01 Xumuyeckasi TEXHOJI0THsI
[Tpoduns XumMuueckasi TEXHOJOTHSI HEOPraHUYECKUX BElIECTB
KBanudukamus BeITyCKHUKA 0aKAJABP
®dopma 00yueHHS 3a04HAas
I'on navana o6yuyenus: 2021
N3zyuaercs B 3, 4 cemecTpax

Dran KOJ’II/I‘IGVCTBO
o ellf;gaeM (bopmiposat Cpencrtea u Tun HaumenoBanu Joaelin UL IoTe
" ol i TGE)(HI([)J'IOFI/II/I Bun xoutpors, KOHTpOJ | € OLEHOYHOrO YO T
KOMIIETCHITH aTTecTaIus p b bazossl | [ToBblilieHH
KOMIICTCHI] OLICHKH a cpeacraa o o
uu u u bIN
(Netemsr)
VK-1 123456 | Bompocel K | IpOMEXYTOUH | YCTHBIM | K3aMEH 57 17
OIIK-1 78 JK3aMEHY BIN
OIIK-2
VK-1 123456 | cobecemopan | TeKymiuit Yerrel | Bompocs! aiis 45 27
OIlK-1 |78 ue i cobecei0BaH
ust
OIIK-2
CocraBuTenn JI.B. MockaneHko
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MWHHUCTEPCTBO HAYKH 1 BBICHIET'O OBPA30OBAHMS POCCUMCKOM ®EJIEPAIIUA

@enepanbHOe rOCYIaPCTBEHHOE AaBTOHOMHOE 00pa3oBaTeIbHOE YUpeKIeHHue
BhICHIEr0 00pa3oBaHUSA
«CEBEPO-KABKA3CKUU ®EJEPAJIBHBIU YHUBEPCUTET»

YTBEPXKJAIO:
H.o. 3aB. kadeapoit XTMuAXII

E.H. ITaBienko
«_» 2021 r.

Bonpocsl K 3Kk3aMeHy

o aucHumnianHe Ouzndeckass XuMus

Bonpocsl k 3k3ameny (4 cemectp)

3HATE.

ba3oBblli ypoBEHb
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Metonuku caMoOpraHu3alui 1 caMo00pa30BaHus IPU U3yUEHUU TUCLIUIUIMHBI
«Puznyeckas XuMus».

MeTtoabl HUCHOJIB30BAaHUSI OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX JMCLHUILIIMH B
npodeccCUOHAIBHON AEATEIIbHOCTH

[IpuMeHeHre METOI0B MaTeMaTHYeCKOT0 aHajan3a U MOJEIUPOBAHUS, TEOPETUUECKOTO U
HKCIEPUMEHTAJIBHOTO UCCIIEA0BAaHUS

MerTo/pl NCTIONB30BAHUS] OCHOBHBIX €CTECTBEHHOHAYYHBIX 3aKOHOB JIJIs1 [IOHUMaHHUS
OKPYKAFOILEr0 MUPA U SBJIEHUIN TPUPOIBI

CrpoeHue BellecTBa B pa3IU4HbIX arperaTHbIX COCTOSIHUSIX

BnusiHue npupoasl XUMUYECKON CBSA3H B Pa3IMUYHBIX KJIacCaX XMMHUYECKUX COCIUHEHUM
Ha CBOMCTBA MareprajioB 1 MEXaHU3MOB XUMUYECKHUX MPOLIECCOB, MPOTEKAIOIINX B
OKPY’KaroIlleM MHUpE

Xumunueckas TepmoauHamuka. Onpeznenenue. OCHOBHBIE MTOHATHS U
TEPMOIMHAMUYECKNE BEJIMUNHBL.

Ouneprus. Temnora. Pabora. @yHKIIUN COCTOSHUS CUCTEMBI U (PYHKIIMHU ITpoLIEcca.
IlepBoe Hauano TepmoaguHaMUKU. PopMynUpPOBKU. PU3NUECKUI CMBICIL.
Marematunueckoe BeIpakeHue. AHANU3.

Tepmoxumust. 3akoH ['ecca.

Mertonpb! pacuera TemioBoro a¢dekra. 1 u 2 ciencraue 3akona [ecca.

MexaHu3M XMMUYECKHX MPOILECCOB MPH (Pa30BbIX Mepexoaax

3aBUCUMOCTD (PU3UKO-XUMUYECKUX CBOMCTB BEIIECTB OT TUIIa XMMHUYECKUX CBSI3el B
MOJIEKYIIAX;

OcHOBHBIE 32aKOHOMEPHOCTH MPOTEKAHUS XUMHUUECKHX peakuil 1 PU3nIeCcKuX
IIPOLIECCOB U UX BJIMSHUE HA TEXHOJIOTHIO IPOM3BOICTBA

Bropoe Haganio tepmoanHamMuku. @opMynupoBKkHA. MaTeMaTHueCcKoe BbIpaKEHUE IS
00paTUMBIX U HEOOPATUMBIX MTPOLIECCOB.

[TpyHIMIIBI XUMUYECKOTO U (Pa30BOr0 paBHOBECHS. YCIIOBHS paBHOBECHS. 3aKOH
coxpaHeHus: Macc. 3akoH ['ub6ca.

Beruncnenue sHTanbIUM, BEIYUCIECHHE TEIIOBOTO 3((eKTa peakiuil, BBIUUCIEHUE
TEIJIOEMKOCTH BEILIECTB U PEAKLIUMN.

Beruncnenue sHTponuu 1 €€ U3MEHEHUS B pa3IMYHbIX MIpoIieccax U MpH (a3oBbIX
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nepexonax.
Pacuér nzmenennii sueprun ['m60ca, [ enpMrospiia XUMAYECKUX PEAKINN M Pa3IAYHBIX
IPOIIECCOB. 3aBUCUMOCTbH TEIUIOBOTO 3(h(heKTa peakliuu OT TeMIeparypbl. 3aKOH
Kupxroda.

Tperbe HayasI0 TEpPMOAMHAMUKH.

3aBUcHUMOCTb CBOOOAHOI 3Heprun ['md6ca oT cocTaBa CUCTEMBL..

XUMHUYECKUH NOTeHIMaN. PacueT XMMU4eCKOro oTeHuana B ra30BbIX CUCTEMAaxX U
pacTBopax.

OcHOBHBIE YCJIOBHSI U CBOMCTBA XUMUYECKOTO PABHOBECHUS B TEPMOJUHAMUYECKOM
CUCTEME.

YpaBHEHHE U30TEPMbI XUMUYECKON pEeaKIMK. 3aKOH JAEUCTBYIOINX Macc.
Tepmonunamuueckue koHcTanThl paBHOBecus Kp, Ky,Kc. CBs3p Mex 1y HUMH.
YpaBHEHME U30TEPMbI U HAIIPABJIEHHOCTh XUMUUECKHUX peakiuil. CoKpalleHHOoe
YPaBHEHHE U30TEPMBI.

3aBUCHUMOCTb KOHCTAHThl PaBHOBECHSI OT TEMIIEpPATyphl. YpaBHEHUs U300apbl U U30XOPHI.
3aBMCHUMOCTb KOHCTAHThl paBHOBECHS OT AaBieHus. [IpuHun cMemenus paBHOBECUS
Jle- lllarenbe-bpayHa.

Kunernka xumudeckux peakuuii. CKOpoCTh peakuid. 3aKOH JEHCTBYIOIINX Macc.
Knaccugpukanuss XMaMHYECKUX PEaKIIHii: TOMOTEHHBIE U TeTEPOTEHHBIE PEaKIUH;
JJIEMEHTAPHBIE U CJI0XKHBIE PEAKLUH.

ITopsimoK ¥ MOJEKYISPHOCTh PEAKIUN.

[TocnenoBarenbHble, MapajieabHbIe, CONPSHKEHHBIE, 00paTUMBbIE, LIEITHbIE PEAKLINU.
OcHOBHbBIE KHHETUYECKUE YPABHEHUSI peaKLUi Pa3InYHBIX MOPSIIKOB. Bpems
MOJIYTIPEBPALLEHUS PEAKLUI Pa3IMYHbIX TOPSAJKOB.

3aBUCHUMOCTb CKOPOCTH XMMHUUYECKOI peakliuy OT TeMIepaTypsl. YpaBHeHuEe BaHT-
Todda, Appenuyca.

Karanus. OcHOBHBIE OHATHS U ONpeesieHus. BiausHue karaan3aTopoB Ha CKOPOCTh
XUMHUYECKOM peakLnu.

PactBopsl. Onpenenenust u nonstus. Kiaccudukaius pactBopos.

Crioco0bl BeIpayKeHHsI KOHLEHTPALMH PAaCTBOPOB.

OcHoBHbIe TeOpHH pacTBOpoB. ConbBaTalysl.

TepmonuHaMuyeckast kiaccu(uKalus pacTBOPOB.

[TapunanbHble MOJIbHBIE BETUYHUHBI.

CBs13p napuyaabHBIX MOJIBHBIX BEJTMYHH C KOHLEHTPALUEN pacTBOpa. YpaBHEHUE
I'n66ca-/{rorema.

TepMoauHaMuyecKkre CBOMCTBA HI€aIbHBIX, IPEIEIbHO pa30aBIeHHbBIX U pealbHbIX
pacTBOpPOB.

JlaBiieHrE HACBIIEHHOTO ITapa KOMIIOHEHTOB HaJl pacTBopoM. [lepBrlii 3akoH Payss.
PacTBOpUMOCTB Ta30B B KUAKOCTSX. 3aKOH [ eHpH.

OcHoBHBIE IPUHIMIIBI U NTpaBUIJIa TEPMUUECKOTO aHanu3a KypHakoBa. AHanu3 auarpamMm
M30- U HEeM30MOP(GHOM KPUCTAITU3ALMN CMECH JIByX KOMIIOHEHTOB.

AHanu3 nuarpaMM KpHUCTaJUIM3allMM C YCTOMYMBBIM M HEYCTOMYMBBIM XHMUYECKUM
COEIMHEHUEM MEX 1y KoMIOHeHTaMHu. [IpaBuito peryara.

PaBHOBecue «oxunkocTb-napy. | 3akon Pays.

Temnieparypa KuneHust ¥ KpucTtauM3auu pactBopos. |l 3axkon Payns.
OcmoTHueckoe 1aBieHne B pacTBopax. 3akoH Bant-Todda.

I'ereporennsie paBHOBecHs. OCHOBHBIE ITOHATHS.

VYcnoBus (ha3oBoro paBHOBECHS.

[TpaBuiio ¢a3 ['m60ca.

DU3UKO-XUMUYECKUN aHAIIN3 INeTEPOreHHBIX CUCTEM. [[pHHIUIIBI COOTBETCTBHUS U
HENPEPBIBHOCTH.

Tepmuueckuil ananu3 Kypnaxosa. [locTpoeHne auarpaMm cocTOsSHUS
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9.

JIByXKOMIIOHEHTHBIX CUCTEM.

55 VYpasuenue Knaysuyca - Knanetipona. {uddepennnanbaas u uHTerpanbHas GOpMEI.
AHanu3 ypaBHEHHUS.

56 JluarpamMma cCOCTOSIHHSI OTHOKOMITIOHEHTHBIX CUCTeM. JlnarpaMma cOCTOSIHUS TUIIA BOJBI,
THUIIA CEPBI.

57 JluarpaMma COCTOSIHHSI IByXKOMIIOHEHTHON CHCTEMBI C HEOTPaHHUEHHOM
pPacTBOPUMOCTHIO B )KUJKOM U TBEPAOM COCTOSIHUSIX.

IToBbILICHHBI YPOBEHD

1 [dumarpamma coCTOSIHUS ABYXKOMIIOHEHTHOW CUCTEMBI C HEOIPAaHUYEHHON
PacTBOPUMOCTBIO B JKUJKOM COCTOSIHUH U B3aUMHON HEPAaCTBOPUMOCTHIO B TBEPIOM
COCTOSIHUH.

2 Jluarpamma cOCTOSHUS JBYXKOMIIOHEHTHOM CHCTEMBI C HEOTPaHUYEHHON
PacTBOPUMOCTHIO B JKUJKOM COCTOSIHUM U OTPaHUYEHHOM paCTBOPUMOCTBIO B TBEPIOM
COCTOSTHUH.

3 JmarpaMma COCTOSTHHSI JBYXKOMITOHEHTHON CHCTEMBI C 00pa30BaHHEM XMMUYECKOTO
COEIUHEHUS, IIABSIIET0CS KOHTPYIHTHO.

4 JluarpaMMa COCTOSIHUSI IByXKOMIIOHEHTHOM CHCTEMBI C 00pa30BaHUEM XUMHUYECKOTO

COEUHEHUS, IIABSIIET0Cs] HHKOHTPYIHTHO.

JuarpamMma coCTOSIHUSL TPEXKOMIIOHEHTHOU CHCTEMBI.

CniocoObl rpauecKoro BHIPaKEHUSI COCTaBa TPEXKOMIIOHEHTHON CUCTEMBI.

7 Jlmarpamma cOCTOSIHUSI IByXKOMIIOHEHTHOM CHCTEMBI KUAKOCTh-TIAp € MOJI0KHUTEIbHBIM
U OTPHIIATEIbHBIM OTKJIIOHEHUSMHU OT 3aKoHa Pays.

8 CocraB paBHOBECHOTO Iapa HaJ pacTBOpoM. 3akoHbl KoHOBanoBa

9 A3eoTporiHbIe cMecH, UX TPUPOJIA.

10 3akxonsr Bpeckoro.

11 TepmoauHaMu4ecKHe OCHOBBI IEPETOHKH.

12 Tleperonka ABOWHBIX KUIKHX PACTBOPOB 1-To THMA.

13 Tleperonka ABOMHBIX KUAKHX PACTBOPOB 2-TO TUIIA.

14 OcHOBHBIE MOJOKEHUS TEOPUHU AEKTPOTUTHIECCKON TUCCOIHAIIU AppeHUyca.

15 DnexTpornpoBOJHOCTH PACTBOPOB. YieIbHAsl U SKBUBAJICHTHAS 3JIEKTPONPOBOJTHOCTb.

16 WMonnas cuna pactBopa. Koncranra qucconmanuu. 3akoH pa3dasienns OCTBaibaa.

17 Teopus cuibHBIX eKTpoauToB Jlebas-Xrokkens. [IonBHXHOCTh HOHOB, YUCIIa
nepeHoca. AKTUBHOCTh HOHOB.

‘YMeTh, BlIaJIeTh

00BsICHATH HaOMIOMaeMble siBJIeHUS U 3((HEKTHI ¢ To3ulnid pyHIaMEHTATBHON (GU3MUECKON

XUMUH;

HCIOJIb30BaTh MOJIyY€HHbIE TEOPETUUECKUE 3HAHUS P OCBOCHUHU CHEIHAIbHBIX

JUCLUIUINH XUMHUYECKOU TEXHOJIOTHH.

HaBbIKAMH HMCII0JIb30BAHNS OCHOBHBIX 3aKOHOB UM MPUHIIUIIOB (DU3HUECKON XUMUU B

BOKHEHIINX MPAKTUYECKUX MPUITOKEHUIX;

HaBBIKAMH KCIUTyaTallii OCHOBHBIX IPHOOPOB M 00OPYIOBaHMS COBPEMEHHOM (PH3HKO-

XUMHYECKO# Taboparopuu;

HaBbIKaMH 00paOOTKH U UHTEPIIPETALIUU PE3YIBTATOB IKCIIEPUMEHTA.

0OBSCHATH HaOIO1aeMble sIBICHUS U A3PQPEKTHI ¢ TO3ULKH QyHIaMEHTaIbHON (HU3NIECKON

XUMUH;

MCIIOJIb30BaTh MOJIyYEHHBIE TEOPETUUECKUE 3HAHUS P OCBOCHUHU CHENMAIBHBIX AUCLUAIIINH

XUMHYECKON TEXHOJIOTHH.

HaBBIKAMH HCIIOJIb30BAHUS OCHOBHBIX 3aKOHOB M MIPUHIIUIIOB (PU3NYECKOM XMMUU B

BOXHEHUIINX MPAKTUUECKUX MPHIIOKEHUSX;

HaBBIKAMH KCIUTyaTal[ll OCHOBHBIX MPUOOPOB 1 000PYIOBAHUS COBPEMEHHOM (hr3HKo-

XUMHYECKOH J1abopaTropuu;

o Ol

10. naBbIKaMH 00paOOTKH U MHTEPIPETALNN PE3YIHTATOB SKCIEPUMEHTA.



1. Kputepuu onieHUBaHUS KOMIETEHIH I

OrneHkKa «OTJIIMYHOY» BBICTABIISAETCS CTYJEHTY, IOJHOCTHIO OCBOMBIIEMY BCE KOMIIETEHLUU
[I0Ka3aBIlleMy BCECTOPOHHME, CUCTEMAaTU3UPOBaHHbIE, INTyOOKHE 3HAHUS y4eOHOH Iporpammbl
JUCLHUIIJIMHBI U YMEHHE YBEPEHHO MPHUMEHATh UX HA IMPAKTUKE IPU PELICHUH KOHKPETHBIX
3aj1a4, CBOOOAHOE U IPAaBUIIBHOE 0OOCHOBAHHE MTPUHATHIX PEILICHUIH;

OrneHka «XOpouIo» BBICTAaBISIETCA CTYACHTY, €CIM OH B JOCTaTOYHOW MEpPE OCBOMJI BCE
KOMIIETEHIIUM, HO JOIyCKaeT OMMOKH, TBEpAO 3HAET MaTepual, IPaMOTHO M IO CYLIECTBY
U3JIaraeT ero, yMeeT IMPUMEHSATH II0JyYEHHBIC 3HAHUS HA IPAKTUKE, HO JIOIIYCKAeT B OTBETE WIH
B PELICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH;

OneHka «yJOBJIETBOPUTEIBHO» BBICTABISAETCS CTYJIEHTY YaCTUYHO U IOBEPXHOCTHO
OCBOMBILIEMY KOMIIETEHIIMH MOKa3aBLIeMy (parMEeHTapHbIH, pa3pO3HEHHBIH XapakTep 3HaHUM,
HEIOCTaTOYHO NpPaBWIbHBIE (OPMYIUPOBKHA 0a30BBIX MOHATUH, HAPYIICHUS JIOTHYECKON
MIOCJIEIOBATEIbHOCTH B HU3JIOKEHUU IIPOrPaMMHOIO Marepuaja, HO IIPU 3TOM OH BJIAJEET
OCHOBHBIMM pa3jiejiaMu yuyeOHOW MporpamMmbl, HEOOXOAUMBIMH I JajdbHEHIIero o0y4eHus u
MOYKET IIPUMEHSATH M0JIy4YCHHbIE 3HaHUs 10 00pa3lly B CTAHJAPTHON CUTYallUH;

OueHka «HEYIOBJIETBOPUTEIbHO» BBICTABISETCS CTYACHTY, KOTOpPBIi HE OCBOMII
KOMIIETEHIIUM ¥ He 3HaeT OoJbllIel 4YacTH OCHOBHOI'O COJEpKaHHs Y4eOHOW MporpamMmbl
JTVICIATUTMHBI, TOTTYCKAaeT TPyOble OMMOKH B (JOPMYIMPOBKAX OCHOBHBIX MOHSATHI AMCIUTUINHBI
U HE YMEET UCII0JIb30BaTh [10JYy4YEHHBIC 3HAHK DU PEILICHUH TUIIOBBIX IPAKTUYECKUX 3a1a4.

2. OnucaHue IIKAJbI OICHUBAaHUSA

[Tpomexxyrounast arrectaiusi B (GopMe dK3aMeHa IpelyCMaTpUBAeT MpPOBEIACHUE
00s13aTeNIbHOM  HK3aMEHAllMOHHOM mponenypsl u ouenuBaerca 40 Oamnamu u3 100.
MuHMMalIbHOE KOJIMYECTBO 0AJTOB, HEOOXOIUMOE IS IOMYCKa K AK3aMEHY, COCTaBIIsIET 33
6amta. IlonmoxuTenbHBI OTBET CTYAEHTAa Ha JK3aMEHE OLCHMBAETCS PEUTHHIOBBIMU
6amtamu B auamnaszone ot 20 mo 40 (20<S,,<40), onerka MeHbine 20 0aIOB CYUTAETCS
HEY/I0BIIETBOPUTEIBHOM.

[ITkana cOOTBETCTBUS pEHTHHIOBOro Oanja sK3aMeHa 5-0auibHOM cucTeMe

PeHTHHTOBLIN 02J1J1 0 JUCIUILINHE Onenka no 5-0aJJILHOM cHCTEMe
35-40 Omm4HO
28-34 Xopomio
20-27 Y 1OBIETBOPUTEIHLHO

3. Meroanueckue MaTepuasbl, onpeaeIsiole NPoueIypbl OeHUBAHUS 3HAHUIA, YMEHUH,
HABBIKOB U (MJIM) ONbITA JESTEJIbHOCTH, XapPaKTepPU3yKIIHUX IJTanbl (popMHpPOBaHMA
KOMIIETEHIIN I

[Ipouenypa npoBeaeHNs IK3aMeHAa OCYIIECTBIISIETCS B COOTBETCTBUU € [lonoxkeHnuem o
MIPOBEICHUH TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTECTAIUH 00YyJarONuXCst
1o 00pazoBaTeIbHBIM IPOTPaMMaM BBICIIETO 00pa30BaHUs - IporpaMMam OakajiaBpuaTta,
IporpaMMaM CIICIHAIATETa, TporpaMMaM MarucTparypsl - B CKOY

B sk3ameHanoHHBIH OMIeT BKITIOYAIOTCS 3 BOIIpoca

Jnst monrotoBKu 1o OumeTy oTBoAUTCS 30 MUHYT




IIpu oArOTOBKE K OTBETY CTYAEHTY IPEIOCTABIIAETCS IIPABO M0JIb30BaHUS
CIPAaBOYHBIMHU TAOJIHULIAMH.

CocraBuTeib JI.B. MockaieHKko
(moamnuce)

E.B. Bepuuroposa

(moamnuce)

« » 2021 r.




MHWHHCTEPCTBO HAYKH 1 BBICIHIEI'O OBPA30OBAHMS POCCUMCKOM ®EJEPAIIIN

DenepanbHOe TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BaTe/ibHOE YUpeKIeHHe
BbICLIEro o0pasoBanust _
«CEBEPO-KABKA3CKHNU ®EJEPAJIBHbI YHUBEPCUTET»

YTBEPXKIAIO:
H.o. 3aB. kadeapoit XTMuAXII
E.H. [TaBnenko
«_» 2021 r.

Bonpocs a5 codecenoBanus

o JucHUIIMHEe Ou3nuecKass XUMHUs

XuMHUecKasi TepMOAMHAMHUKA
ba30BbIil ypOBEHB

1 | Havano TepmoruHaMUKU. POPMYITHPOBKH, MATEMaTHUECKOE BbIPAXKEHHE.

2 JIBa cienctBus u3 | Hauana TepMOIMHAMMKH.

3 Yrto Takoe cTaHAapTHAs TEIIOTa 00pa3oBaHUsI?

4 TlepBoe cnencrBue u3 3akoHa [ecca. Pacuer TemnoBbIX 3PQEKTOB XUMHUECKUX
peakiMii o CTaHJapTHBIM TEIUIOTaM 00pa30BaHusl.

5 Yrto Takoe cTaHIapTHAs TEIJIOTa CrOpaHus?

6 Bropoe cnenctBue m3 3akoHa ['ecca. Pacuer termnoBbix 3¢deKkToB XUMHUECKUX
peakuuii o CTaHAAPTHBIM TEIIOTaM CrOpaHUsl.

7 Yto Takoe MHTErpabHas TEMJI0Ta pAaCTBOPEHUS?

8 DkchepuMeHTaIbHOE ONpe/eieHNe WHTETrPaJbHOM TEIIOTHl PACTBOPEHHsS Ha
npumepe H,SO4, (NH4)COs.

9 UYro Takoe TeruioTa 00pa3oBaHUs KpUCTAIIOTHApaTa?

10 Yro Takoe TEIIOTa PEaKIuu HEUTpaTH3aiuu?

11 Kak yuuTbIBaeTcs TemjoTa pa30aBIeHUS pPaCTBOPOB PEArMpyOLIUX BEIIECTB MpPHU
KaJOPUMETPUIECKOM ONpPEeNICHUH TEIIOThI peakMyi HeuTpanu3anuun?

[ToBbIIEHHBIN YPOBEHB

1 DkchnepuMeHTalbHOE OMNpeJeieHne TemIoThl peakiu HedTpanusamuu  HCI

pactBopom NaOH.
2 Yto Takoe TemnjaoTa OKUCIUTEIbHO-BOCCTAHOBUTENBHOM peakun?
3 Kak yuuThIBaeTCsi TEIJIOTa PACTBOPEHUS] PEAreHTOB IPU KaJOPUMETPHUUECKOM

OMMpeCaACIICHUU TCILJIIOThI OKHCIIMTEIIFHO-BOCCTAHOBHUTEIIEHOM peaKHI/II/I?



4 DkcrepuMEHTaJbHOE OIpeieieHHe TEeIUIOThl pPeaKkIMH OKHUCIECHHUS IaBeIeBOM
KHCJIOTHI pPACTBOPOM I€pMaHTraHaTa Kajusl.

5 VYcrpoicTBO M MpUHLIKT pabOTHI KAJIOpUMETPA.

6 VYcrpoiicTBO U MPUHLIKI PAOOTHI KOHTAKTHOTO TEPMOMETPA.

7 IlocrosinHas kamopumerpa. Du3MUECKUH CMBICI U €€ JSKCIEePUMEHTAIbHOE
onpeieNIeHuE.

8 CymmHoctb rpadudeckoro meroaa onpenenenus AT o metony Jlanre-MurieHko.

XHuMH4YecKoe paBHOBeCHe
ba3oBblii ypoBEHb
1 Xumuueckoe paBHOBECHE: ONpeaeieHne, GU3NYECKUN CMBICI.

CBoiicTBa XMMHUYECKOTO PaBHOBECHS B TEPMOJIMHAMHYECKUX CHCTEMaX.
3akoH neiicTByronux macc Bant-T'odda.

KoncTranTa XMMHYECKOTO PAaBHOBECHA: OIIPCACICHUC, CIIOCOOBI BbIPpaKCHUS.

g B~ ow N

CBs13b TCPMOIUHAMHNYCCKUX KOHCTAHT K ' K N KC .

6 IlomHoe ypaBHeHHME H30TepMbl OOpaTHMON XuMHuYeckoW peakuuu. CrocoObl ero
BBIPAKCHUS.

7 YpaBHeHUE U30TE€PMbI U HANPaBIECHHOCTh XMMUYECKUX PEaKLIUM.

8 Kparkoe ypaBHeHHE U30TEPMBI XUMHUYECKOH PEAKINH; €r0 aHAJU3 U MPAKTHIECKOe
IIPUMEHEHUE.

9  IIpunuun cMerenus xumuueckoro papHoBecus Jle-1llatense-bpayna.

IToBbI1IEHHBIN YPOBEHD

1 BuimsHHE TeMIepaTyphl Ha CMEIeHHe XMMIIeCKoro papHoBecus u Bemmunny K P

2 YpasHenue uzo0apsl Baut-I'opda n nzoxops! Bant-I'opda; nx ananms.
3 BimsHue W3MEHEHUs aBJICHUS B CHCTEME Ha CIBUT XHMHUYECKOTO PaBHOBECHSI.
PactBopbI
ba3oBbli1 ypoBeHb

1 CymHocTs MeTO0/1a KPUOCKOITUU

2 T'paduueckast 3aBUCIMOCTbH JAaBJIICHUS HACBIIIICHHOTO Mapa HaJl pacTBOpamMu OT T

3  OOmiee ycioBue 3aMep3anus (KPUCTAUTA3AIMH ) KHIKOCTEH

4  Teopernyeckoe OOOCHOBAaHHE CHI)KEHHUS [aBJICHUS HACBIIICHHOTO TMapa HaJ
pacTBOpaMH 10 CPABHEHUIO C YUCTHIM PacCTBOPUTEIIEM

5 Bropoii 3akon Payns. @opmynupoBka

6 BbIBOJ OCHOBHOT'O ypaBHEHHUS BTOPOTO 3akoHa Payis

7 Cnoco0bl BBIpaKE€HHsI KOHIICHTPAIUU PAaCTBOPOB B KPHOCKOIIUU



10
11

MounpHas 10151, MOJISUIBHOCTB pacTBopa. CBsi3b MEXAY HUMHU
Kpuockonuueckass KOHCTaHTa. AHAIUTUYECKOE BbIpaxkeHUe. PU3NUECKUN CMBICI
IIpakTHueckoe MPUMEHEHHE KPUOCKOIIUH

Onpez[eneHI/Ie MOHGKYHﬂpHOfI MacCCbl PaCTBOPCHHOI'0 BEIIECCTBA KPHOCKOIIMYCCKUM

MCTOAOM. TeOpeTI/I‘l€CKOG 000CHOBaHHUE

12

3KCHepI/IM€HTaHLHO€ KPHUOCKOIINMYCCKOC ONPCACIICHUC MOHCKy.HHpHOfI MacCChbl

OpTraHU4YC€CKOro BECUICCTBA U3 PACTBOPOB HAa OCHOBEC TBEPAOI'O U KUIKOT'O paCTBOpHTCHefI

13
14

[TpunnunuanpHas cxeMa KpHocTaTa; ero ycTpoicTBoO U paborta

OXJ'Ia}K,I[eHI/IC CME€CH B KpHOCTATE

I1oBBIIIEHHBIN YPOBEHb

1
2
3
4
5
6
7
8

XIOKKEIs

9

OnpeneneHne TeMIepaTypbl KPUCTAUTA3AINH TPaQUISCKUM METOJIOM

KpuBble oxnaxaeHus

Mertoabl onpeaeneHus TeMrepaTypbl KpUCTAUIM3AUN pacTBOPa B KPUOCKOIIUU
N3otonnueckuii K03 PUIHEHT. AHATUTHYECKOE BEIPAKECHHUE.

Onpeznenenre N30TOHUYECKOTO KO3 PHIIMEHTa KPHOCKOTTMUECKUM METOI0M
N3oToHnueckuii K03pUIMEHT B pacTBOPAX cIa0bIX M CUIIbHBIX 3JIEKTPOJIUTOB
Kaxymascs crenesb 3J1eKTPOJUTHYECKON AUCCOLMAIMM CHIIBHBIX 3JIEKTPOJIUTOB

OcCHOBHBIE TIOJIO)KEHUSI TEOPUU PACTBOPOB CHIIBHBIX 3ieKkTponutoB Jlebas —

Onpez[eneHI/Ie KamymeﬁCﬂ CTCIICHU  Auccolralu  CHUJIbHBIX  DJICKTPOJIUTOB

KPHOCKOIIMYECKUM METOJOM.

da30Bble paBHOBECHUS]

ba30BbIii ypOBEHB

© 00O N O O A W DN P

['eTeporeHHbIe paBHOBECUS «OKMJIKOCTb = Iap»: ONpeeeHrne, OCHOBHbIE 0COOEHHOCTH.
JlaBlieHME HACBIIIIEHHOTO Mapa HaJ UAealbHbIM pacTBOpPOM. -1 3akoH Payns.

3axoH Payns muist pactBopoB 31eKTpoiauToB. M3oTonnyeckuit koagdunuent Baut-I'odda.
Pacuer coctaBa mapa Haz uaeansHON OMHAPHOI cMeChIO 10 3aKoHY Payis.

CocraB mapa HaJl peaqTbHBIMA OMHAPHBIMH KUIKUMHU CMECSIMH.

PacTBOpEI € MONOKUTETBHBIM U OTPULATENBHBIM OTKJIIOHEHUSIMH OT 3aKOHa Payus.
JuarpamMmbl cocTOSTHUSI OMHApHON TeTePOreHHON CUCTEMBI «OKHIKOCTb = Map.
JuarpaMMbl COCTOSIHUSI CUCTEMBI «OKHAKOCTh = map» 1-ro u 2-ro Tuma.

HpaBI/IJ'IO pbI4ara B reTCpOr€HHBIX CUCTEMaX <«GKUJAKOCTh = I1ap».

10 PaznmeneHue )XKUAKUX CMECEH MEPETOHKOM.

11 3axousr KoHoBanosa.



[ToBbILIEHHBI YPOBEHD

1 AB3eoTpomnHble CMECH: XapaKTEPUCTHUKA, METO/Ibl Pa3/IEIIEHUs] a3€0TPOIHBIX CMECEH.

2 Ileperonka B paBHOBECHUHU.

3 ®pakuMOHHASA JUCTUILIALMSL.

4 PexTtudukamsi.

5 JlaboparopHas ycTaHOBKa JUIsl U3yYEHUS] T€TEPOr€HHOI0 PAaBHOBECHS «GKUJKOCTh =Iap» B
JIBYXKOMIIOHEHTHBIX CUCTEMaX.

6 DOKcrnepuMeHTalIbHOE OIpeJIeIEHuE COCTaBa PaBHOBECHBIX IAPOBOM U KUAKOH (a3 B
OWMHAPHOM KUJKOH CMECH.

7 3KCH€pI/IM€HTaHBHOC MMOCTPOCHUC AuarpaMm COCTOAHUA IBYXKOMIIOHCHTHBIX CUCTCM.

1. Kputepuu onieHUBaHUS KOMIETEHIH I

OneHka «OTJIIMYHOY» BBICTABIISAETCS CTYACHTY, IIOJHOCTBIO OCBOMBIIEMY BCE KOMIIETEHLIUU
[IOKa3aBLIEMY BCECTOPOHHHE, CUCTEMATU3UPOBAHHbIC, TITyOOKHE 3HAHUS Y4eOHOIl MporpaMmbl
JUCLUIUINHBI U YMEHHME YBEPEHHO INPUMEHATh UX HA NPAKTHKE NPU PELICHUM KOHKPETHBIX
3a/1a4, CBOOOJHOE U IPAaBUIIbLHOE 0OOCHOBAHME MPUHSTHIX PEIICHUI;

OneHka «XOpouio» BBICTAaBIISIETCA CTYACHTY, €CIM OH B JOCTaTOYHOW MEpEe OCBOMIJI BCE
KOMIIETEHIIMM, HO JIONYCKAaeT OIIMOKH, TBEPAO 3HAET MaTepuasl, IPaMOTHO U IO CYILECTBY
U3JIaraeT ero, yMeeT IPUMEHATD [TOIYy4YCHHbIE 3HaHUS HA MPAKTUKE, HO JOIYCKAeT B OTBETE WU
B PELLEHUH 337a4 HEKOTOPbIE HETOYHOCTH;

OneHka «yJqOBJIETBOPUTEIBHO» BBICTABISAETCS CTYIEHTY YacTHYHO U IOBEPXHOCTHO
OCBOMBIIIEMY KOMIIETEHIIMH MOKa3aBlIeMy (parMEeHTapHbIH, pa3pO3HEHHBIH XapakTep 3HaHUM,
HEJ0CTAaTOYHO TMpaBWIbHbIE (HOPMYJIUPOBKM 0a30BBIX MOHSITHHA, HApYIIEHUs JIOTUYECKOU
MIOCJIEZI0BATEIBHOCTH B M3JIOKEHUU NPOrPAaMMHOIO MaTepuajla, HO IIPM 3TOM OH BIaJEeT
OCHOBHBIMH pa3jieslaMU yuyeOHOW MporpamMMmbl, HEOOXOJUMBIMH I JajdbHEeHIIero o0y4eHus u
MOYKET IPUMEHSTH MOJIy4YeHHbIE 3HaHUs 110 00paslly B CTAHJAPTHON CUTYallUH;

OneHka «HEYAOBJIETBOPUTEIbHO» BBICTABISETCS CTYACHTY, KOTOpPBIi HE OCBOMII
KOMIIETEHIIMM ¥ He 3HaeT OoJbllIell YacTH OCHOBHOTO COJEp)KaHUs y4eOHOW MporpaMmbl
JUCIUIUIMHBL, J0IycKaeT IrpyObie omuOKY B (POPMYIMPOBKAX OCHOBHBIX MOHITHH AUCHUIIIMHBI
Y HE YMEET HUCII0JIb30BATh [TOJIyYE€HHBIE 3HAHMSI IIPH PELICHUH TUIIOBBIX MPAKTUYECKUX 3a/1ad.

2. OnucaHue IKAJbI OICHUBAaHUSA

MaxkcuMaabHO BO3MOXKHBIN 0alll 32 BECh TEKYIIUH KOHTPOJIb YCTaHABIMUBACTCS PABHBIM
55. Tekymiee KOHTPOIBLHOE MEPOIPHITHE CUYMTACTCS CAAHHBIM, €CIM CTYACHT IMOJIYYHI 32 HETO
He MeHee 60% OT yCTaHOBJIEHHOTO JJII TOTO KOHTPOJS MaKCUMaIbHOTO Oaiia. PeUTHHTOBBIN
63.]'[.]'[, BBICTaBJISIEMBIH CTYACHTY 3a TCKYIICEC KOHTPOJIIBHOC MEPOIIPUATHE, CIAHHOEC CTYJACHTOM B
YCTaHOBJICHHBIE TPaUKOM KOHTPOIBHBIX MEPONPUSTUNA CPOKH, OMPEACNSETCS CIEAYIOIUM
obpazoM:

YpoBeHb  BBINOJHEHUS  KOHTPOJIBHOTO PetitunroBeiii 6amn (B % OT MakCHMaJBHOTO
3aTaHMS Oayuta 3a KOHTPOJLHOE 3/ I1aHHE)

OTIMYHBIN 100

Xopommii 80

Y 1OBIETBOPUTENBHBIN 60

HeynosnerBoputenbHbIit 0

3. Meroanueckue MaTepuaibl, ONpedeisiiolNMe TpoueAypPbl OLEHUBAHUS 3HAHMIA,




YMeHMii, HABBIKOB U (WJIH) ONbITA JeATeJIHbHOCTH, XapaAKTePU3YIOIIMX 3Tanbl (JOPMHUPOBAHUS
KOMIIeTEeHIMI
[lporiemypa TpOBENEHUST JTAHHOTO OIIGHOYHOTO MEpOIpPHUSTHS  BKIIOYAaeT B ceOst:
co0OeceIoBaHUE TI0 TEMATHKE MPAKTUYECKUX 3aHATHA. [IpeyiaraemMple CTyIeHTy 3a1aHus TIO3BOJISTFOT
npoBeputh KommereHnuu:  OK-7, OIIK-2, OIIK-3. [ns moaroroBku HEOOXOIUMO H3YUUTh
JIATEPATypPy, COCTABUTH KOHCIICKT U TIJIaH OTBETA.
[Tpu MoAroTOBKE K OTBETY CTYACHTY MPEIOCTABIISIETCS MPABO MOJIL30BaHMS IJITAHOM OTBETA.
[1pu poBepke 3a1aH¥sI, OLICHUBAIOTCS
—  TIOCIIE/IOBATEILHOCTh U PAIMOHATLHOCT M3JI0KEHHS MaTepHaIa,
— TIOJIHOTA U JIOCTATOYHBII 00BEM OTBETA;

— HCIOJb30BAHUE U U3YUYEHUE JOTOTHUTEIbHBIX JIUTEPATYPHBIX HCTOUHUKOB.
OLI€eHOYHBIHN JTUCT

Haumenosanue | MHnukaTopsl 2 fbamna | 3 Gayuia 4 Gayia 5 banna IIpumeuanue
KOMIICTCHIIUH
YK-1 3HaTbh: OCHOBBI COBPEMEHHBIX

Teopuit B obmacTu (hru3uuecKkon
XUMHH U CIIOCOOBI X
MPUMEHEHUS JIJIs1 PEIICHUS
TEOPETHIECKUX U MIPAKTHUECKUAX
3aj1a4 B JIIOOBIX 00JIACTAX XUMUHU
YMeTh: pemaTh TUIIOBBIE
3a/1a9 1o (PU3NIECKON XUMUHU
Baagers: coBpeMeHHOM
XUMHUYECKON HayqHOU
TEPMUHOJIOTUEH

OIIK-1 3HAaTh: 3aKOHBI U OHITHS
(hu3NIECKON XUMUHU

‘YMeTh: BBIIOTHATE
TEPMOXUMHUUYECKUE PACUETHI,
pacyeThl XUMHYECKOIO
paBHOBECHS

Biaagern: MeTonamMu u
METOTUKAMH (U3UKO-
XAMMYECKOTO HCCIIET0BAHUS

OIIK-2 3HATB: METOIBI
MaTeMaTUYeCcKOro aHan3a,
TEOPETUIECKOTO H
9KCTIEPUMEHTAILHOTO
UCCIIeIOBAHUS

YMmerTb: NpUMEHATH
TEOPETUYECKHE 3HAHUS
MaTeMAaTHKH JUIs PELICHUs
MPaKTUIECKUX 3aj1ad
Buiagerb: HaBbIKaMu pabOTHI C
npubopaMu

CocraBureib JI.B. MockaneHko

(moamuce)

E.B. Bepuuroposa

(moamuce)

« » 2021 r.
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