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PABOYASA NMPOrPAMMA YYEBHOM OUCLUUNIUHDbI
B1.0.22 ®usunyeckaa xumus

1. Kog ¥ HaumMeHOBaHMe HanpaBfieHUs1 NoAroToBku/cneynanbHOCTH:
30.05.01 MeguumHckas buoxmumms

2. Mpodunb nogrotoBku/cneymanusaumua: MegmumHckas Guoxmmms
3. KBanudumkauma BbinyCKHUKa: Bpay-o6MOXMMMK
4. dopma ob6y4eHus: oyHas

5. Kachenpa, oTBevarLan 3a peanmsaumo QUCLUNIINHBI:

dM3NYECKON XUMUU

6. CocTtaBuTENM NporpaMmmbil:
Mopo3oBa Hatanbsa bopucoBHa, K.X.H., JOLEHT
pyweBckas CBeTnaHa HukonaesHa, K.X.H., JOLEHT

7. PexomeHpgoBaHa: HMC xumundeckoro gakynbeteta ot 11.04.24, npotokon Ne 4

8. YuebHbIn roa: 2024 / 2025 CewmecTp: 2



9. lenu 1 3apgaum y4e6HON AUCLMNIIUHDI

Llensimu oceoeHusi y4ebHOU OucyurniuHbl S8715IK0MCS:

- N3yYEeHMEe OCHOBHbIX MOHATUA W 3aKOHOB (OU3NYECKOW XUMUM TEPMOAMHAMUKU W
XUMNYECKON KNHETUKU;

- O3HaAKOMIIEHNE C TEPMOAMHAMMYECKMMUN U KMHETUYECKMMN MeTodamMu UCCnenoBaHus
BMoxXMMmMyecknx o6 bEKTOB U NPOLIECCOB;

3adayu y4yebHoU OuCyUMNIUHbI:

- 0by4nTb CTYOAEHTOB OCHOBaM (PEHOMEHOMOrMYEeCKON U XMMUYECKON TEPMOANHAMMUKN,
TepMOOMHaMMYECKON TEOopuM pacTBOPOB M (Pas3oBbiX paBHOBECUM, XUMUYECKOW KUHETUKU WU
KaTtanusa, a Takke arnemMeHTam 3NeKTPOXMMUN U KONNOULOHON XUMUK;

- copmupoBatb yMeHue BblGUpaTb onTUMarnbHble MeToAbl  PU3NKO-XUMUYECKMX
nccnenoBaHMi M NPUMEHATb HeOBXOoOUMBIM MOHATUWHBIA annapaT BaXXHENWWX pasgenos
PM3NYECKON XMMUM NPU peLLeHnn NpodecCcuoHanbHbIX 3a4au.

10. MecTo yyebHOM AncUMNNUHBLI B cTpyKType OOI:

YyebHaa aucuunnuHa «dPusnyeckass XMMma» OTHOCUTCA K Onoky «ucumnnunHbl
(mogynu)» degepanbHOro rocygapcTtBeHHoOro obpasoBaTenbHOroO CTaHgapTa  BbICLUErO
obpasoBaHus no crneumansHocTn 30.05.01. MeanuunHckas Grnoxmmmna n BxoauT B 00s3aTeNbHYH0
YyacTb 3TOro 6roka.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUs MO AucuunnuHe/mMoaynio (3HaHUA, yMeHwus,
HaBbIKW), COOTHECEHHbIe C NMIIaHUPYeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTenbHOM
nporpaMmmbl (KOMNeTEeHLMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Kon HaseaHue Koa(bl) MugukaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
KOMMeTeHL MK
Ol1K- | CnocobeH OlK-1.2 | Ucnonb3ayeT 3HaTb: OCHOBHblE MOHATUA U 3aKOHOMEPHOCTU
1 ncnonb3osaTb U OCHOBHbIe PU3NYECKON XUMUN.
NPUMEHSATb €CTECTBEHHOHaY4HbI
dyHOAaMeHTanbHbl € MOHATMA 1 MeToAdbl | YMeTb: MNPUMEHATb  TEPMOOUHAMUYECKMN U
€ 1 NpuKknagHole nccrnegoBaHus npu KMHETUYECKUI noaxodbl ans onucaHus
MeauumHCKue, peLueHnn BUOXMMMNYECKMX NPOLLECCOB.
eCTeCTBEHHOHay4H npodeccnoHanbHbIX
ble 3HaHuA Ans 3agay Bnagetsb: OCHOBHbIMHU MeToAamu
NMOCTaHOBKM U TEPMOANHAMUNYECKOTO U KNHETUYECKOro aHanusa
peLueHus PU3NKO-XUMUYECKUX CUCTEM.
CTaHOapPTHbIX 1
WHHOBALMNOHHbIX OlK-1.3 | UHTepnpeTupyeT 3HaThb: OCHOBBbI TepMoANHaMUYEeCKMX "
3agay pe3ynbTaThbl KMHETUYECKUX MEeTOAOB  (PU3NKO-XMMNYECKOTOo
npodeccuoHanbHO €CTEeCTBEHHOHay4YHbl | uccnegoBaHus
" gesaTenbHOCTU X nccnegoBaHumn
npuv peLueHnm YmeTb: NPUMEHSTb OCHOBHbIE 3aKOHBbI
npodeccuoHanbHbIX | TEPMOANHAMUKK, KMHETUKW, TEOpUM pPacTBOPOB,
3agad ¢ha3oBbIX 7] XUMUYECKUX paBHOBECUH,
SMNEKTPOXMMUM U KOMMOMOHOW  XUMUW  MpU
peLleHnn npodeccnoHanbHbIX TEOPETUYECKNX U
pacyeTHbIX 3aday
Bnagetb: matemaTudeckum  annapatom B
NPUMEHEHMN K UWHTepnpeTaunum pesynbTaTos
(PM3MKO-XMMUYECKNX UCCregOBaHUN




12. O6beM AgUcUUNuHbI B 3a4eTHbIX eanHuuax/yac. — 108/ 3.

dopma NpoMeXXyTO4YHOM aTTecTauum SK3aMeH

13. TpyaoemkocTb No BMaam yuyebHon paboTbl

TpyaoemMKocTb
Bupg yuebHol paboTbl Bcero Mo cemecTpam
Cemectp Ne 2
AyaNTOPHbIE 3aHATUSA 56 56
nekumm 16 16
rpynnosble 8 8
B TOM YuUcne: KOHCYNbTaumum
npakTnyeckme - -
nabopartopHble 32 32
CamocToaTtenbHas pabota 16 16
B TOM Yucne: Kkypcosas pabora (NpoekT) - -
dopma NpomMexyTo4HOM aTTecTaLmm 36 36
(ak3ameH — 36 yac.)
WToro: 108 108

13.1. CopepxaHMe QUCLUMNIUHDI

Peanusauuns
pasgena
Ne n/n Haumerosakme pasaena CopaepxaHve pasgena gMCUMNINHDI ANCLIMNINHBI
ANCUUNNNHBI NMOMOLLIbIO
OHManH-Kypca,
QYMK
1. NNekuun
1.1 OCHOBbI XMMUYeECKOM MpeameTt umsmdeckonr xumumn. Ponb dusmyeckon | YOMK
TEpPMOANHAMUKUN U xummnn B Bmonorun. Baanmocease usmdeckon xmmun | «Pusnyeckasn un
TEPMOXUMUU n Guoxmmmn. TepmoguHamMuyeckne CUCTEMbI, WX | KOnnouaHas
knaccudpukaums. MapameTpbl U QPYHKUUN COCTOSHUSA. | Xumusa. MB®»
TepmoanHamnyeckoe paBHoBecue. Hynesow npuHumn | https://edu.vsu.r
TepmoguHamukn. [lepBbld  3aKkOH TepMOAMHaMUKM. | u/courselview.p
Pabota n Tennota. [pumeHeHue nepBoro 3akoHa | hp?id=2156
TEpMOOUHAMUKM K OMONOrMyeckMuMm  cucTemam.
OHTanbnusa. TennoBon ahdEKT XMMUYECKUX peaKkLnii.
3akoH ecca v cnegcTBuA U3 Hero. SHepreTUyecKuin
6anaHc B opraHuame. 3akoH Kupxroda. QHTponus Kak
dyHKUNA cocTosAHWUA. BTOpon 3akoH TepMoauvHaMuKu,
€ro pasnuyHble popMynupoBku. NpumeHeHne BTOporo
3aKoHa TEPMOANHAMMKM K BMONOrM4ecknM cucTtemam u
BuoxnMmnyeckum npoueccam. TpeTtuin 3aKoH
TEPMOANHAMUKM. CesizaHHasi 3Heprus.
TepmoguHamnyeckme  noteHuuansl.  [lpumeHeHne
MEeTOOOB TEPMOAMHAMUKM K  KayeCTBEHHOMY W
KONMNYECTBEHHOMY  OMUCAHUKD  BUOXMMWUYECKUX 1
61ohM3N4ECKNX NPOLLECCOB.
1.2 Xnmmyeckoe paBHoOBeCHE o Y3OMK
XnMu4eckmmn noteHuman. Ycnosme XMMmn4eckoro
«dusnueckasa n
paBHOBECUS 1 CaMOMNPOU3BOSILHOrO NPOTEKaHUs KonnongHas
XUMUYECKUX N BUOXMMUYECKNX NpoueccoB. KoHcTaHTa s, MBEDy
paBHOBecusl. 3aBUCUMOCTb KOHCTaHTbl paBHOBECUS OT httpS'//
TemnepaTypbl U aasnexus. MpuHuwmn JNe-lWaTtenbe. edu \;su ru/
PacyeT paBHOBECHbIX KOHLIEHTPALUIN peareHToB U cou}se ’
PaBHOBECHOIO BbIXOAa NPOAYKTOB B XMMUYECKMX Niew.php?id=
paBHOBECUSX. 2156
13 TepmoguHamuka pacTBopoB | Teopus pacTBopoB. PacTBopsl B npupoae. YOMK
Knaccuduvkauusa pactsopos, TepMognHaMmmnyeckas un «®dusunyeckas n
KMHETMYECKasl XapakTepUCTUKa naeanbHbIX 1 KonnowngHasi




peanbHbIX pacTBopoB. Cnocobbl BbipaXeHs

xumuns. MBd»

KOHLIEHTpauuun. AKTUBHOCTb, (DYrMTUBHOCTb. 3aKOHbI https://
Paynsa u eHpu. Ocmoc. O6ynuockonusa n kpuockonus. | edu.vsu.ru/
KonnuraTuBHble CBOWCTBa pacTBOPOB U UX course
ncnonb3oBaHue B Buoxmmmnyeckux npoueccax. Teopun | /view.php?id=
pacTtsopoB. Teopuun AppeHnyca, bpeHcTtena-Jloypu, 2156
JIbtouca. VloHHblE paBHOBECUS B pacTBoOpax.

1.4 da3oBble paBHOBECUS ®dasa, KOMMOHEHT, cTeneHb cBOOOAbI. [[OMOreHHbIE U YOMK
reTeporeHHble cucTemsl. Ycnosue a3oBoro «Pusmyeckasn n
paBHoBecwusi. [pasuno ¢as 'mb6ca. [uarpammbl KonnougHas
cocTosiHuA. [narpamma «temnepaTtypa — gaBneHme» xumua. MBD»
Ansi BoAbl. lnarpammbl «aaBneHe HacbIWEeHHOro https://
napa — coctaB» B ABYXKOMMOHEHTHbIX CUCTEMAX. edu.vsu.ru/
Hvnarpammbl pacTBOPUMOCTU OrpaHUYEeHHO course
pacTBOpUMbIX Xngkocten. 3akoHbl KoHoBanoBa. Iview.php?id=
[MeperoHka. OKCTpakKums. 2156

15 XvmMmunyeckas KnHeTuka u KuHeTnuyeckun meTtoq uccnegoBaHms XMMUYECKUX U YOMK

KaTtanums Broxmmmnyeckux npoueccon. PopmarnbHasi KUHETUKA. «dusnueckasa n
CkopocTb peakumn. 3akoH genctems macc. [Mopsiook n KonnougHas
MOMNeKyNnApHOCTb peakummn. OduddepeHumansHbie xumms. MBO»
ypaBHEHUS ANs1 OAHOCTOPOHHNX PeaKLUmin HyneBoro, https://
nepBoro 1 BTOporo nopsigkos. Mepuog nonynpespatienms. | edu.vsu.ru/
MpuHUMNBI aHanNM3a KMHETUKUN CITOXHBIX PeaKUUi. course
O6patrmasn peakumst nepeoro nopsigka. MapannenbHole n | /view.php?id=
nocrniegoBaTenbHble peakumn. ConpsbkeHHbIE peakLmm. 2156
ABNeHne KNHETUYECKOTO CONPSKEHUS B
Buoxnmmnyecknx cucremax. CKopoCTb reTEpPOreHHbIX
npoueccoB. Anddy3noHHas knHeTnka. OCHOBbI
MaccornepeHoca 1 TenrnonepeHoca. 3aB1UCMMOCTb
KOHCTaHTbI CKOPOCTU peakumm OT TeMNepaTypbl.

YpasHeHve AppeHuyca. SHeprus aktveaumn. Teopus
aKTVBHbIX CTOMNKHOBEHWIN. Teopusi aKTMBMPOBAHHOIO
KOMMIiekca.

Knaccudpuvkauusa katanutuyeckmx peakummn, nx
cneundmryeckne ocobeHHocTn. Ponb agcopbunn B
reTeporeHHoM kaTanunse ®epmeHTaTUBHBIN KaTanms u
€ro posib B COBPEMEHHO BUOTEXHOIOMNN.

1.6 OnekTpoxnmms PacTteopbl 3MEKTPONNTOB. OnekTponutnyeckasa | YOMK
anccoumaums. VoHHoe npousBedeHue Bogbl, pH | «Pusnyeckasn un
pacTBopoB. 3HadeHue OydepHbIXx pacTBOpPOB B | KOnrougHas
Guonoruu. CpenHenoHHas aKTUBHOCTb n | xumusi. Mb®»
KoabhULMEHT aKTUBHOCTMW. YpenbHas n | https://
9KBMBANEHTHasi  3NeKTPONpoOBOAHOCTb  pacTteopoB | edu.vsu.ru/
3ANEKTPOSIUTOB. 3akoH KonbpayLwa. 3akoH | course
pasbaBneHus OcTtBanbaa. KoHaykTtomeTpus. | /view.php?id=
BriomembpaHbi. MonuanekTponuTel. | 2156
AnekTpoxmumuyeckmn  noteHuman. BosHukHOBeHMe
MexdasHbIX CKaykoB noteHumana. [BonHON
3MNEKTPUYECKMI CITON B XMMUYECKUX U BUOXMMUNYECKMX
cuctemax. YCroBWsi paBHOBECUS [ON1A CUCTEM C
y4yacTUEM 3apsPKeHHbIX YacTul. WOHHbIA  OOMEH.
Knaccudumkaumsa asnekTpogoB, U3MepeHwe K pacuder
3NEeKTPOAHLIX nNoTeHunanos. YpaBHeHne HepHcTa.

BoaopoaHbln anekTpon cpaBHeHus. Pag ctaHaapTHbIX

3NEKTPOAHbIX MoTeHuuanoB. MoHcenekTuBHble U

MeMOpaHHble 3neKkTpoabl npu peLueHun

Buoxummnyecknx npobnem. [MoTeHumomeTpus. Twunbl

ranbBaHWYECKUX SMEMEHTOB U WX pPOfb B CO3OaHWUMU

3KONOrnYeckm 6e3onacHbIX MCTOYHUKOB SHEPTUMN.

[MoBEpPXHOCTHOE HaTsXKEHNE, NOBEPXHOCTHAs aHeprusa | YOMK

M'mb6ca. BnusiHne pasnuyHbix hakTopoB Ha «Pusmyeckasn n
dusnyeckas xummus

1.7 NOBEPXHOCTHOE HaTsxeHun. Buapl copbumu. konnougHas

NOBEPXHOCTHbIX SABMEHNN

ALI,COp6LI,VI$-|. HOBerHOCTHO-aKTMBHbIe, NOBEPXHOCTHO
WHaAKTUBHbIE N NOBEPXHOCTHO-HEaKTUBHbIE BELLLECTBA.

xumma. MBP»
https://




TepmoguHamuka agcopbuun. N3otepmbl M'mbbea m
JleHrmiopa. YpasHeHue Lnwkosckoro. MNpasuno
Oiokno-Tpaybe. Coagcopbums. MNpasuno MNaHeTta-
dasgHca. KanunnsapHasa koHgeHcauma. Abcopbuus.
Xemocopbuusa. AocopbLmMOHHbIE CTaaun B
ouonpoueccax.

edu.vsu.ru/
course
Iview.php?id=
2156

1.8

OcHOBBI KOMNNOWAHOM XUMUK

[ucnepcHble cuctembl. [lucnepcHasn gasa,
AncnepcuoHHas cpeaa, CteneHb ANCNEpPCHOCTH.
[Mony4eHne n o4McTKa KONnonaHbIX pacTBOPOB.
HOucneprupoBaHue. dusnyeckasa n xmmmuyeckas
KoHAeHcauusi. MonekynsipHO-KMHETUYECKME U
ONTUYeCKMe CBONCTBA KOJMOUAHBLIX CUCTEM.
BpoyHoBckoe aewxeHne. Anddysmsa. Ocmoc.
PacceunBaHune n nornoulieHne ceeta. OnanecueHums.
OnpepgeneHune opMbl, pa3amepoB 1 Macchbl
konnougHelx Yactuud. CegumeHTtauus.
OnekTpokuHeTnyeckue asneHus. Mvuenna un ee
cTpoeHue. CTpoeHue ABOMHOrO 3MNEKTPUYECKOro Crosi.
3apsag v aneKkTpPOKNHETUYECKU NOTEHLnan
KONMoOMgHoM YacTtumubl. dnektpodopes.
AnekTtpoocmoc. [NpakTuyeckoe npuMeHeHne
aneKkTpoocMmoca B bruonormyecknx cuctemax. dakropsbl
ycTonumnsocTtu. Koarynsums n pakropsl, ee
BbI3blBatoLWme. MeaneHHas 1 ObicTpas koarynsaumsi.
Mopor koarynauun. MNMpasuno Wynbue-lapaw.

YOMK
«dusnyeckasa n
KonnouaHas
xumma. Mbd»
https://
edu.vsu.ru/
course
Iview.php?id=
2156

2. llabopaTopHbie 3aHATUSA

2.1

OCHOBbI XMMUYeECKOM
TeEPMOONHAMUKN U
TEPMOXNMUN

Onpenenenne  TennoBoro  addekta  nmpouecca
avccoumnaumm cnaboi KMCIOTbI. MamepeHne
TennoBoro addekTa npouecca rmapatoobpasoBaHus.
OnpepeneHne  TennoBoro  adpcekra  mpouecca
OKUCIeHunsd LIJ,aBeJ'IeBOI7I KACNOTbI.

2.2

XvmMmnyeckoe paBHoBecUue

N3ydeHne XxuMMMYecKoro paBHOBECMS B CUCTEME
xnopug xenesa (lll) - vwogma kanua npu  pasHbIX
Temnepatypax. PacyeT KOHUEHTPaLMOHHON KOHCTaHThI
paBHOBECUS.

2.3

TepmoamHamumnka pacTBOpOB

OnpepeneHne MOMSIPHOM  Maccbl  HeamnekTponuta
Kpuockonuyeckum metogom. OnpepenieHne creneHu
avccoumanmnm anekTponuTa KPUOCKOMMUYECKUM
METOOM.

2.4

daszoBble paBHOBECUA

HOCTpoeHI/Ie anarpamMmmbl COCTOAHUA  «KUOKOCTb-
XNOKOCTb» ANnA CUCTEMbI (beHOﬂ-BOD,a. HOCTpoeHI/Ie
TpeXKOMﬂOHeHTHOVI anarpamMmmbl Ha npuMmepe CUCTEMbI
aueToH-ToJ1yoJ1-Bo4a.

2.5

XnmMmyeckas KMHeTUKa n
KaTtanuma

["lOMOreHHO-KaTanMTU4YecKoe OKUCNeHne noanaa Kanus
nepcyrnbgaTomM aMMOHMUA. Pacuert BpEeMeHU
nonynpeBpaLleHns N 3Heprum akTupauun B KMHETUKE
OKUCNEeHUs nogmaa Kanus.

2.6

OnekTpoxnmuns

OnpegeneHve npegenbHON MOMSPHOW NPOBOAUMOCTYU
cunbHoro  anekTponuta. W3syyeHue paguccoumaumm
cnaboro anekTponuTa KOHAYKTOMETPUYECKNM
METOAOM. N3yyeHne paBHOBeCUs B
ANEKTPOXUMUNYECKNX cuctemax Ha npumepe
anektponos | n |l poga. CTeKNsAHHbLIN 3NEKTPOA.

2.7

dusnyeckasa xmmmsi
NOBEPXHOCTHbIX SABMEHNN

Afdcopbums NOBEPXHOCTHO-aKTMBHbLIX BELLECTB Ha
rpaHuue Boga-eo3gyx. Agcopbums MNMAB Ha TBepabix
agcopbeHTax.

2.8

OCHOBbI KONNOUAHOW XUMUN

MpuroToBneHne KOMNMOWUAHbLIX PACTBOPOB U U3y4YeHWE
ux  koarynsumu.  KonnowugHas  3awuta  3onew
pactBopamn BMB. OnpeaeneHne cteneHn HabyxaHus
BbICOKOMOEKYMSIPHbIX BELLECTB.




13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

Buabl 3aHATUA (KONIMYECTBO YacoB)
Ne HanmeHosarine Teml [pynnoBble CamocTosTenbHas
n/n (pasgpena) gucumnnuHbl Nexkuyumn KOHCYLTALIAN JlabopaTtopHble paGoTa Bcero
1 OcCHOBbI XMMUYEeCcKowm
TepMOgMHaMUKK U 2 1 4 2 9
TEPMOXUMUMN
2 | XvmMmwunyeckoe paBHOBecUe 2 1 4 2 9
3 TepmognHamuka > 1 4 5 9
pacTBOpOB
4 da30Bble paBHOBECHS 2 1 4 2 9
5 XuMmyeckas KMHeTuka u 2 1 4 > 9
KaTanus
6 OnNeKTpoxXxmmmst 2 1 4 2 9
7 dunsnyeckas xmmmsi § 5 1 4 2 9
NOBEPXHOCTHbIX ABNEHNN
8 OcHoBbI KONOWAHOM 5 1 4 2 9
XUMUU
Ok3ameH 36 36
UTtoro: 16 8 32 16 108

14. MeToan4yeckue ykasaHusa ans ooyyaroLWmxcsa no 0CBOEHNIO AUCLUMIIUHDI:

AyantopHaa camocTosiTeribHas paboTa MO AUCUMMAMHE BbLINOSHAETCA Ha Yy4YebHbIX
3aHATUAX NOL HenoCpeaCTBEHHbIM PYKOBOACTBOM MpernofasaTens M no ero 3agaHuio. Ha
nabopaTopHbIX 3aHATUAX CTyAEeHTbl NMbo mHauBuAyarnbHO, NMOO B cOocCTaBe Marown rpynnbl
BbINONHAT nabopaTopHyto paboty. B xoge BbiNonHeHust paboT CTyaeHTbl npuobpeTtatoT
HaBblk1 ObpalleHus ¢ nabopaTopHbIM 060pyAOBaHMEM N UHCTPYMEHTapMeM, CaMOCTOATESTbHO
OCYLLIECTBMAT 9KCMEPUMEHTbI, PEMUCTPUPYIOT, aHaNN3NpPyT U UHTEPNPETUPYIOT pesynbTaThbl
PU3MKO-XMMUYECKUX  nccregoBaHun. PesynbtaTtbl  yvyebHO-nccnegoBaTtensckon paboThl,
BKMOYas HeobXxoauMble pacyeTbl, 3aKMYeHUS W BbiBOAbl, OTBETbl HAa BOMPOCHI (3a4aHus)
odhopMnATCA B paboyen TeTpaam ctydeHTa. B koHUe nabopaTopHOro 3aHATUSA pesynbTaTbl U
mMaTepuanbl y4ebHo-uccregoBaTenbckon paboTbl JoknagblBalTCA npenogasaTento, npu
HeobxogumocTn obcyxgatTca B rpynne (otyeT o nabopaTopHOM 3aHATMM). B cnyvasx
nponycka nabopaTopHOro 3aHATUA MO KakMM-NMbo npuynHam CcTygeHT ob6s3aH  ero
CaMOCTOATENBHO BbINOMHUTL MO KOHTpPONeM npenofasaTtens BO BpeMs MHAUBUOYaNbHbIX
KOHCYnbTauun.

BHeayauTopHass camoctodaTenbHas paboTa BbINOSHAETCA CTYAEHTOM MO  3a4aHuio
npenogaeatens, Ho 6e3 ero HenocpeacTBeHHOro ydactusa. OHa BKMYaeT (phopMupoBaHme U
YCBOEHME COAepXaHWUsl KOHCMekTa nekuuMi Ha 6ase pekoMeHOOBAHHOW NEeKTOpoM y4ebHOoM
nuTepatypbl, BKMAYas MHGPOpPMauMOHHble obpasoBaTeribHble pecypcbl  (3MNEKTPOHHbIe
y4eOHUKN, 3NEeKTPOHHble BubnmMoTekn u Ap.); NOArOoTOBKA K CeMuHapam u nadopaTopHbIM
paboTtam, nx ocpopmneHume.

Tekywas artrectaumsa obecneyMBaeT MNpPOBEPKY OCBOEHUA Yy4ebHOro martepwuana,
npuobpeTeHnss 3HaHWA, YMEHUA U HaBbLIKOB B Mpouecce ayauTopHOM U CaMOCTOSTENbHOM
paboTbl CTy4eHTOB, (hopmupoBaHus oblienpodeccnonansHon komneteHummn (ONMK-1).

Tekywas aTrectaums Bknodaetr B cebsa perynspHble OTYeTbl CTYAEHTOB MO
nabopatopHbiM paboTam, BbINOSIHEHME TECTOBbIX U MHbIX 3adaHUn K NeKkunsam u pasgenam
dun3n4eckon XMMmMm B COOTBETCTBUM C MeToamyeckumn pekomeHgaumamm IYMK  no
ancumnnuHe «dmnsnyeckas XMmmnsy.

dopmor NPOMEXYTOYHOM aTTecTauun 3HaHUN, YMEHUM W HaBbIKOB OOy4aroLMXCs
SBMSAETCHA YCTHbIA 3K3aMEH.

O6yyeHune nuy, ¢ orpaHMYeHHbIMN BO3MOXHOCTSAMM 340POBbS OCYLLIECTBSIETCH C Y4€TOM
X MHAMBMAYamNbHbIX NCUXOMU3NYECKNX OCOBEHHOCTEN M B COOTBETCTBUM C UHAMBUAYANbHOWN
nporpamMmmon peadbunuraumm.




Ana nuy ¢ HapyweHneM criyxa Ha NEKUMOHHbIX 3aHATUAX M NabopaTopHbIX 3aHATUAX
npy HeobXxo4MMOCTN OONYyCKaeTCs NPUCYTCTBME acCUCTEHTAa, a Tak Xe, CypAonepeBogyYNKOB U
TUdnocypaonepeBoaYMKOB.

lMpomexyTodHas aTTectauus Ana nuy ¢ HapyweHusMu cryxa npoBOAUTCA B
NMMCbMEHHOW bopme, MpuM 3TOM UCMOMb3yHTCA o0b0Wue Kputepun oueHuBaHud. [lpu
Heob6Xxo4MMOCTH, BPEMSA MOArOTOBKN Ha 3K3aMeHe MOXET ObiTb YBENNYEHO.

Ona nvy C HapylweHnem 3peHus JonyckaeTcs ayauanbHoe npefocTaBrieHune
WHpopmauun (Hanpumep, C UCMOMb30BaAHWEM MPOrpPaMM-CUHTE3ATOPOB peyn), a Takxe
NCMoNb30BaHME Ha feKuMax 3BYKO3anuecbiBalLWMX YCTPOUCTB (aukTtodoHoB M T.4.). Ha
NEKUMOHHbIX 3aHATUAX U nabopaTopHbIX 3aHATUSAX NpU  HeobxoaMMOCTM AornyckaeTcs
NPUCYTCTBME acCUCTEHTa.

Mpu npoBedeHWN MPOMEXYTOYHOM aTTecTauun Ons vy C HapylweHueM 3peHus
TeCTMpOBaHMe MoxeT ObITb 3amMeHeHO Ha YCTHoe cobecegoBaHue no Bonpocam. [lpwm
Heob6Xxo4MMOCTH, BPEMSA MOArOTOBKN Ha 3K3aMeHe MOXET ObITb YBENUYEHO.

[na Ny ¢ HapyLeHNsMU ONOPHO-ABUraTeNbHOMo annapata Ha NEKUMOHHbIX 3aHATUAX U
nabopaTopHbIX 3aHATUAX NPU HEOBXOOUMOCTN oMNycKaeTcs NPUCYTCTBUE aCCUCTEHTa

lMpomexyTodHass aTTectauuMsa nns nvMu C  HapylweHUsIMA  OMOpPHO-ABUraTenbHOro
annapata nNpoBOAUTCA Ha OOLLUMX OCHOBaHUAX, MpuM HeobxooMMOCTU npoueaypa 3K3aMeHa
MOXeT ObITb peanns3oBaHa AUCTaHLMOHHO.

Mpn peanusaumm OUCLMNIMHBLI C UCMOMNb30BaAHNEM OUCTAHUMOHHBLIX 0BpasoBaTesibHbIX
TEXHOMOMMA UCNONb3YKTCA MHCTPYMEHTbl 3NEKTPOHHOM MHEOPMaUMOHHO-06pa3oBaTenbHON
cpegbl BIY «3nektpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru) w/vnn “MOOK BIY”
(https://mooc.vsu.ru), cepsucbl BuaeokoHdepeHuun (BigBlueButton, Zoom, Discord n gp.),
3NEeKTPOHHAas NoYTta, MecceHoXepbl U COLCETH.

15. lNepeyeHb OCHOBHOM U [OOMOJIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHeET,
HeobXoAUMbIX ANsi OCBOEHUSI AUCLUMNIIUHbI

a) oCHOBHas nuteparypa:

Ne n/n MCTOYHMK

1 Kyopsuwea H.C. . dusmyeckas xumug : yuebHuk ana 6akanaepos : [anga ctya. Bysos] / H.C.
Kygpswesa, J1.I. boHgapesa ; Cnb. ®egep. YH-T .— Mocksa : KOpanT, 2013 .— 340 c.
Benges A.l. ®dusnueckasa n konnovaHasa xmmust / A.T1. Benges, B.U. Kyuyk ; nog pea. A.l.
Bengesa. M. : TOOTAP-Megna, 2014. — 751 c.

2

6) gononHuTenbHasa nuTepartypa:

Ne n/n McTOoYHUK
lopwkos B.N. OcHoBbl dhmsnyeckon xumun: y4ed. ans ctyd. By3oB, 06yd. N0 HanpasneHuo n
3 cneunansHocTu "buonorus" / B.W. MNopwkos, WN.A. KyaHeuos. - 3-u3g. - M. : BUHOM.

JlabopaTopus 3HaHnn,2006. -407 c.
dusnyeckas xumus. MNprHUMNBI U TpUMeHeHne B Buonormndeckux Haykax / W. TuHoko [v gp.];

4 nep. c aHrn. E.P. PasymoBown; nog pea. B.W. lNopwkosa .— M. : TexHocdepa, 2005. — 743 ¢

5 Yunbamc B.dusnueckasa xumns gnst 6uonoros / B. Yunesamc, X. Yuneamc - M. : Mup, 1976. -
600c.

B) MHPOPMALIMOHHbIE 3NEKTPOHHO-0Bpa3oBaTenbHble pecypchbl:

Ne n/n Pecypcbl UHTepHeT

6 www.lib.vsu.ru — 3oHanbHasa HayyHas bubnuoteka BI'Y
dusnyeckasn n konnongHas xumus [OnekTpoHHbIn pecypc] / A. . Benses, B. . Kyuyk; nog pea.

7 A.Tl. bensiesa" - M. : TOOTAP-Megwna, 2014. - 752 c.

https://studmedlib.lib.vsu.ru/book/ISBN9785970427668.html

dusnyeckan xummust [ONeKTPOoHHbIN pecypc] : y4ebHuk / XapuTtoHos HO.A. - M. : FTOOTAP-Meaua,
2013. - https://studmedlib.lib.vsu.ru/book/ISBN9785970423905.html

YOMK «Pusnyeckas n konnouaHasa xmmmsa. Mbd»
https://edu.vsu.ru/course/view.php?id=2156&notifyeditingon=1



https://edu.vsu.ru/
https://mooc.vsu.ru/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5139&TERM=%D0%9A%D1%83%D0%B4%D1%80%D1%8F%D1%88%D0%B5%D0%B2%D0%B0,%20%D0%9D%D0%B0%D0%B4%D0%B5%D0%B6%D0%B4%D0%B0%20%D0%A1%D1%82%D0%B5%D0%BF%D0%B0%D0%BD%D0%BE%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/
https://edu.vsu.ru/course/view.php?id=2156&notifyeditingon=1

16. MNepeyeHb y4ebHO-MeTOANYECKOro obecneyeHUs Ans cCaMoCcToATeNbHOM paboThl
Ne n/n McTOoYHUK

dusmdeckas 1 KonnongHasa Xumus: nporpaMmma Kypca, KOHTpOrbHble BONPOCh! 1 nabopaTtopHble
Mporpamma, TecTbl U nabopaTtopHble paboTbl N0 PU3NYECKON XUMUK [DNEKTPOHHBIN pecypc] :
mMeToamyeckoe nocobue : [ana ctya. 1 mn 2 kypca mea.-6won. cdak. Hanpasnexnmn 30.05.01 -

1 MeanumHckast buoxmmus, 30.05.02 - MeamumHckas 6uodmsmka, 30.05.03 - MeanumHckas
knbepHetuka, 06.03.01 - bruonorus] / BopoHex. roc. yH-T ; [cocT.: H.B. Mopo3sosa, B.1O.
KoHnpgpaluvH, U.B. MpoTacoea, KO.N. MapbirnHa] .— 3neKkTpoH. TeKCToBble AaH. — BopoHex :
Mapatenbckuin gom BIY, 2020 .— 3arn. ¢ Tutyna akpaHa .— CB0OGOAHbIN JOCTYN U3 UHTPaceTn
BI'Y .— TekctoBbin pann .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m20-108.pdf>.

2 MpakTnyeckue paboTtbl No dusmyeckon xummun: ydeb. nocobue / HO. IN. Akynosa [u gp.]; nog pea.
K.I'N. MuweHko n gp.—5-e uag., nepepab.—CIl106. : NMpodeccus, 2002.—382 c.

17. OOGpasoBaTenbHble TEXHONMOrMU, MUCNoNb3yeMble nMNpu peanusaumum y4ebHomM
AVUCLUMUMIIUHBbI, BKIMOYaAs AUCTaHUMOHHblIe obpa3oBatenbHble TexHonorun (OOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe oBGy4YeHue):

Mpun peanusauun AUCUMNAMHBLI C UCMONb30BaHNEM AMCTAHUMOHHBLIX OBpasoBaTernbHbIX
TEXHONOMNA UCMOMb3YHTCA WHCTPYMEHTbl 3MNEKTPOHHOM MHAOPMaLUMOHHO-06pa3oBaTenbHON
cpegbl BIY «3nektpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru) w/vnn “MOOK BIY”
(https://mooc.vsu.ru), cepsucbl BuaeokoHdepeHuun (BigBlueButton, Zoom, Discord n gp.),
9MNEeKTPOHHas No4YTa, MecCceHmxXepbl U CoLceTH.

18. MaTepnanbHoO-TeXHUYECKOE obecneyeHme AUCLUNIINHDI:

AyouTtopun yyebHoro doHga rnasHoro kopnyca BIY (YHuepcutetckasa nn., 1) ans
npoBedeHUs 3aHATUW  NEKUMOHHOTO U CEMWHAPCKOrOo  TUMOB, TEKyLLero KOHTpons u
NMPOMEXYTOYHOM aTTecTauun AyaMTOpUM OCHALLEHbl chneunann3vpoBaHHON Mebenbio U
obopygoBaHmem (Y4yebHo-nabopaTopHbI KOMMnekc «®dPuamyeckass n KonmoumgHas XuMusy,
YCTAHOBKN OS19 KPUOCKOMUYECKUX M3MEPEHMUIN, KarnopumeTpbl, KOHAYKTOMETPbl, WOHOMEp.I,
BONIbTMETPbI), MyfbTUMEANNHON TEXHUKON (npoekTop AcerX115HDLP, akpaH Ans npoekropa,
HOYTOYK LenovoG580 ¢ BO3MOXHOCTbIO NogknoveHuns K cetn «HTepHeT»). KoMnbloTepHble
Knaccbl obuwero goctyna YHuBepcutetTckoro ueHTtpa BIY (YHuBepcutetckas nn., 1, rmaBHbIv
kopnyc BIY, komHaTbl 40/5 wn 40/3) gns camocToaTenbHON paboTbl 0byyarowmxcs
(CneumnanuampoBaHHas mebenb, koMnbloTepbl (cncteMHbii 6nok PentiumDualCoreCPUEG500,
MoHuTOp LGFlatronL1742 (27 wT.) C BO3MOXHOCTbLIO NOAKMIOYEHNS K ceTu «HTepHeT»).

19. OueHo4HbIe cpeacTBa ANA NPoOBeAEHUA TEKYLEeN U MPOMEXYTOYHOM aTTecTauumn

MopAnoK OLEHKM OCBOEHMs obyvarlmMuca yd4eGHOro MaTepuana onpegensercs
coepaHMeM crieayLWwmnx pa3aenos ANCLUMNIVHBIL

Kop v cogepxaHue MnaHnpyemble pesynbTaThl OTanbl
KOMneTeHummn 0by4eHus (MokasaTenun JOCTMKEHNS dopmupoBaHus oOC*
3a[1aHHOro YPOBHS OCBOEHUS KOMMeTeHL MmN (cpencTBa
KOMMNEeTEeHL MM NOCPeCcTBOM (pasgensbl (TeMbl) OLeHUBaHus)
POpMUPOBAHUS 3HAHUI, YMEHWUH, OVNCLUNIWHBI UK
HaBbIKOB) Moayns U ux
HaMMeHOBaHMe)
OlMK-1 ncnonb3oBatb U 3HaTb: OCHOBHbIE (PU3UKO- 1.1.-1.8. YCTHbIN onpoc
NPUMEHSITb XUMUYECKME 3aKOHbI U hopMyIbl
dyHOamMeHTanbHble 1 BnageTb: OCHOBHbIMU (pU3NKO- 3.1.-3.7. JlabopaTopHas
npvKnagHble XUMUYECKMMU METOAaMM aHanm3a paboTa, oTyeT
MeLM LMHCKME, BELLECTB;, MaTeMaTU4eCKUM
€CTeCTBEHHOHay4Hble annapaTtoM Mpu peLieHnn
3HaHWA AN NOCTAHOBKM U | pacyeTHbIX 3afa4
peLleHnsa cTaHaapTHbIX 1 yMeTb: MPUMEHSTb OCHOBHbIE 1.1-3.8 Komnnekt KM
WHHOBALMOHHbIX 3aau



http://www.lib.vsu.ru/elib/texts/method/vsu/m20-108.pdf
https://edu.vsu.ru/
https://mooc.vsu.ru/

20. TunoBble OLEHOYHbIe cpeactBa M MetToaumyvecCKkune wmMatepuanbl, onpegensdroliume

npodeccroHasnbHON 3aKOHbl TEPMOANHAMMUKMN, KUHETUKM,
heaTenbHOCTH Teopun pacTBopoB, ha3oBbIX U
XUMUYECKMX paBHOBECUN,
ANEKTPOXUMUN NPU peLLEeHnn
npodeccnoHarnbHbIX
TEOPETNYECKNX N paCHETHbIX 3adau
No HavnmeHoBaHue KoMmneTeH WHankaTop(bl)
pasgena ancuunnuHebl LOCTUXEHMNA OueHouHble cpeacTea
n/n uuns(un)
(mogyns) KOMMeTeHLmmn
OcHob! xumueckon OMK-1.2, OTK- OTu4eT no nabopaTopHoii paboTe,
1. TEPMOMHAMUKN U OrkK-1 13 -
S . YCTHbIN ONpoC, TeCT
) XumMunyeckoe OMK-1 OrK-1.2, OMK- OTyeT no naboparopHou padoTe,
' paBHoBecne 13 YCTHbIN Onpoc
3 TepmognHamuika OMK-1 OrlK-1.2, OMK- OtueTt no nabopartopHon paboTe,
' pacTBOpOB 1.3 YCTHbIN ONpocC, TecT
4 ®asosble paBHOBECUS OnK-1 OrlK-1.2, OlK- OTtyeT no nabopaTopHon pabore,
: 1.3 YCTHbIN onpoc
XnmMunyeckas KMHeTvKa u OrlK-1.2, OMK- OTtyeT no nabopatopHou paboTe,
5. OrK-1 .
KaTanus 1.3 YCTHbIV ONpoc
6 AnekTpoxnmuns OnK-1 Or1K-1.2, OlK- OTtyeT no nabopaTopHou pabore,
' 1.3 YCTHbIW OoNpoc, Tect
dusnyeckas xmmms -~
7 MOBEPXHOCTHBIX OnK-1 OI‘IK-11.23, OrK- OtyeT no na6op?TopHom paborTe,
SBREHMA : YCTHbI ONpOC
OcHoBbl KonnonaHon OrlK-1.2, OrK- OTyeT no nabopartopHoi padoTe,
8. OrK-1 .
XUMUN 1.3 YCTHbIN ONpocC, TeCT
I'IpomemyTquaﬂ aTtrTectauuda Komnnekt KM
dopma KOHTPONs — 9K3aMeH

npoueaypbl OLeHUBaHUA

20.1. TekyWwM KOHTPOSb YyCreBaeMocTu

KOHTpOJ‘Ib ycnesaemMoCT no gncuuniinHe ocywecTBndeTCca C NOMOLLbHO crneayrmnx oueHOYHbIX

CpencTs:
[MepeyeHb NabopaTopHbIX paborT:

OnpepaeneHune Tennosoro addekra PU3NKO-XMMUYECKOro npoLiecca.

M3y4yeHne xuMmyeckoro paBHoBecus B cucteme xnopua xenesa (lll) - ogma kanusi.

Kpunockonus.

l/I3yquV|e (*)a3OBOFO paBHOBECKA B OrpaHN4YeHHO CMELLNBaOLLNXCA XNOKOCTAX.

["lOMOreHHo-KaTanMTM4eckoe OKMCNeHne nogmnaa Kanus nepcynbcbaTOM aAMMOHWA.

KOH}J,yKTOMeTpI/IFI. nOTeHLI,I/IOMeTpVIFI.

A,D,COp6LI,I/I‘iI NOBEPXHOCTHO-aKTUBHbIX BELWECTB Ha rpaHuue Boaa-B034yX 1 Ha TBepAblX ap.cop6eHTax.

DN |WIN(F

anFOTOBJ'IeHVIe KONNMOMAHbIX pacTtBOpPOB U U3YyHEeHUE UX Koaryndauuu. KonnougHas 3awuta 3onemn
pacTBopamMmu BMB. Onpep,eneHme CcTeneHn Ha6yxaH|/|ﬂ BbICOKOMOJIEKYIAPHbLIX BELWECTB.

B TeueHne cemecTpa CTyaeHT BbINONHAET 8 nabopatopHbix paboT. Mo kaxgon pabote cTygeHT
COCTaBnsieT OT4YeT, BKMAYaWLWMA onucaHne Metoda U3MKO-XMMUYECKOTO WCCNEedOBaHUs U
obopynoBaHusi, obocHOoBaHMe BblibOpa MeToda, WHTepnpeTaumio pesynbTaToB, 3aKIYeHus Wnm
BoiBoAbl. [lpyn oTyeTe no kaxaon nabopaTopHon paboTe OCYLEeCTBASETCS YCTHbIM ONpoc Mo
COOTBETCTBYIOLWEN Teme. JTabopaTopHbIA NPaKTUKYM CUYATAETCS BbINOMHEHHbIM MPU YCIIOBUM Hanuuns
oT4yeTa no Bcem paboTtam.

Mo Bcem pasgenamMm AOUCUUNAWHBI KOHTPOMb MOSMyYEHHbIX 3HAHWW npoBoauTca B dopme
TecTMpoBaHusa (Bcero 2 Tecta 3a cemecTtp). Bonpocbl ans TectoB (hOpMUPYKOTCS Ha OCHOBaHUU



cogepxaHusa gucumniuHel (cMm. n. 13 paboden nporpammbl). TecT oueHmBaeTca no wkane ot 0 go 5
6annoB NponopuUnoHanbHO KONMMYECTBY NPaBUNbHbIX OTBETOB.

20.2. NMpomexyTo4yHan aTrecTaums

[MpomMexyToyHas aTTecTaumns No QUCLMNIIMHE OCYLLECTBNSETCS C NOMOLLbIO OLEHOYHbIX CPeacTB:
Mpumep KUM.

YTBEPXOAIO

3aBepytoLumi kacpeapom

HM3NYECKON XUMUMN

0.X.H., Ood,. O.A. Ko3agepos
.__.20

HanpaeneHwne nogrotoBku / cneymanbHocTb 30.05.01 MeanumHckas Guoxmmmst
Oucumnnuua dusmyeckas xmmms

dopma 06y4eHnss ouHasi

Bua koHTpona ak3ameH

Bug atTecTaumm npoMexyTouHbIN

KoHTponbHO-n3amepurtenbHbii matepman Ne 1
1. TepmognHammnyeckasa cuctema. IsonmpoBaHHble, OTKPbITbIE N 3aKPbITble CUCTEMBI.
2. CKOpOCTb peakuun, KOHCTaHTa CKopocTu. PakTopbl, BMAIOLWME HA CKOPOCTb XMMUYECKNX PeaKLmn.

MpenopaBsatens K.X.H., gou. C.H. 'pywesckas

OnucaHue TexHonornm npoBegeHunA 3K3amMeHa.

OK3aMeH NpoBOAMTCSH B NMMCbMEHHON (hopMe C BO3MOXHOCTbLIO YCTHOro cobeceoBaHNs
no sornpocam KMM. MNony4ns KM, cTygeHT roTOBUT NUCbMEHHbIN OTBET B TeyeHne 30 MUHYT
6e3 ncnonb3oBaHUs y4ebHbIx MaTepmanoB. OTBET AOSTKEH coaepXaTb OCHOBHbIE
onpegerneHus, MateMmatmyeckne popmyrbl, ypaBHEHUA XMMUYECKUX peakuun, npumepsbl
onucbiBaeMbIX U3UKO-XMMUYECKUX SIBIEHUIN, TeopeTuyeckyto 6asy npuMeHeHnsa pusnko-
XMMUYECKOro MeToa nUccrnenoBaHus 3TUX ABMAEHUIA U MHTepnpeTaunm nomnyyYeHHbIX
pe3ynbTaTtoB. B cnyyae oTCyTCTBUS Kakoro-nmbo anemeHTa oTBeTa npenogasaTtenb NpoBoAUT
YCTHOe cobeceoBaHMe CO CTYAEHTOM C LieNblo BbISABEHUS HegoCTatoLWwen nHdopMaLumu.

Tpe6oBaHuA K BbINONTHEHUIO 3a4aHUN, WWKalbl U KPUTEPUN OLLEeHUBaHUA

[Onsa oueHuBaHMA pe3ynbTaTtoB O0O0Oy4YeHMss Ha 9K3aMeHe WCNoMnb3ylTca creayrume
nokasaTenu:
1) 3HaHWe y4ebHOro martepmana v BrnageHue MNOHATUWHBLIM annapaToM Teopun PU3NYEeCKOMn
XUMUN;
2) yMeHue cBsA3blBaTb TEOPUIO C MPAKTUKOMN;
3) yMeHune nnniocTpnpoBaTb OTBET NpMMepamMun, paktamu, AaHHbIMU Hay4YHbIX UCCNeaoBaHUN;
4) yMeHWe TMpPUMEHSATb OCHOBHblE  MaTeMaTUvecknme  BbIPpaXeHUd nNpu  peLleHuun
3KCNepuUMeHTanbHbIX 3a4au;

[ns oueHnBaHus pes3ynbTaToB 0Oy4YeHUs Ha 3a4eTe C OLEHKOM Mcnonb3yeTtca 4-6annbHas

wana: «OTfIMYHO», «XOPOLLOY, «y4OBNETBOPUTESTBHO», KHEYAOBNETBOPUTESTBHOY.
CooTHoLleHWe nokasaTenemn, KpUTepues U LWKanbl OLEHMBaHUS pe3ynbTaToB 0byyYeHus.



Kputepum oueHMBaHnA KOMNeTEHLNN

YpoBeHb
cchopmmpoB
aHHOCTH
KOMMNeTeHumn
n

LLikana oueHok

BesynpeyHoe BbINOMHEHNe B NpoLecce n3yvyeHus
OVCUMMNNUHBI BCEX 3aJaHui B cemecTpe. BcecTopoHHMe u
rnybokne 3HaHWs No TepMOANHAMUKE, KNHETUKE,
3NEKTPOXMMUU, PUBNKOXMMUM OUCMIEPCHBLIX CUCTEM U
NOBEPXHOCTHbIX SABNEeHU. X npumeHeHne ans pelleHus
3a4a4y No OCHOBHbLIM pa3gernam Kypca. [onHbIn oTBET Ha
oba Bonpoca 6uneTa, BKMOYaKOLWMIA BCE NEPEUNCTIEHHbIE
B TEXHOITOMMN NPOBEAEHNSI SK3aMeHa 3NTIEMEHTI.

[NoBbILLEHHbI
" ypOBEHb

OTnnyHo

BbinonHeHne B npouecce ndy4yeHms UCLMNITMHBI BCEX
3agaHui B cemecTpe. [locTaTo4HO NOHOE 3HaHue
yuyebHoro matepuana, npeaycMoTpPEHHOro paboyen
nporpammon. Hanmyme apryMeHTMpoBaHHOIO n
060CHOBaHHOro OTBETA Ha BONpoChl bunera.
[onyckaoTcs He3HaunTenbHble OLWNOKM U HETOYHOCTH,
KOTOpble ncnpasneHbl nocne ycTHon 6eceabl €
npenogasaTenem.

BasoBbin
YpPOBEHb

XopoLwuo

YacTmyHoe BbINOMHEHNE B NpoLecce n3y4eHus
ANCUMNNUHBI BCeX 3aaHuin B cemecTpe. 3HaHve
OCHOBHbIX MOMoXeHnn pabo4den nporpammel. OTBET
HenonHbIn, 6e3 06ocHOBaHUN U NpuMepoB. OLWNOKN
YCTPaHAKTCA NO AOMOSTHUTENBHbLIM BOMPOCaM
npenogasarens.

MoporoBbii
YPOBEHb

YaoenetBopu-
TeNbHO

HeBbinonHeHve B NpoLiecce U3y4eHnst AUCUUNIHLI BCEX
3afaHuii B cemectpe. OTpbIBOYHbIE 3HaHMS. [pybble,
npUHLMNManbHble OLWMOKM NpU OTBETE Ha BOMNPOCHI
GuneTa n ycTHble BONpockl NnpenogasaTtens. HeymeHne
pellaTb NPOCTENLLME NPaKTUYECKMEe 3a0auMn.

HeyposneTtsoput
enbHO

Mpu peanusaumn AUCUUNIUHBI B AUCTAHLUMOHHOM hopMaTe BO3MOXHO BbICTABMNEHNE OLEHKU 33

9K3aMeH Mo pe3ynbTatamMm o6yqu|/|9| B CEMECTpe.

20.3 3agaHusa gnsa npoBeAeHUA AMAarHOCTUYECKOM paboTbl OCTaTOYHbIX 3HAHMM

1) Tecmoegvie 3a0anus

1. Kputepuem camonpon3BOJILHOTO IPOTEKAHMS MPOIECCa B 3aKPHITON CUCTEME SIBIISIETCS:
4) AU=0

1) AH > 0; 2) AG < 0; 3) AS < 0;

OrtBerT: 2

2. KonnuectBo noHOB, oOpa3sytomiuxcs mpu gucconuaiuu Ca(NOs),, paBHo:

1)L 2) 2; 3)3; 4) 4

Otser: 3

3aoanus, mpebdyrowee Kopomko2o omeema

1. 'omorenHas 4yacthb reTeporeHHoﬁ CUCTCMBI, OI'PaHUYICHHAA IIOBCPXHOCTHIO pa3aciia, 9TO




Otser: (aza

2. IIpouiecc ocenanus 4acTUI AUCTIEPCHOM (ha3bl B :KUIAKON MU ra3000pa3HOM
JUCTIEPCUOHHOM Cpejie IO/ IEUCTBUEM CHIIBI TSIKECTHU - 3TO

OTBeT: ceqMMEHTAaIN

Cumyayuonnwie 3a0ayu ¢ pazgepHymviM OmMeemom

1. HazoBuTe 1BE OCHOBHBIE OCOOCHHOCTH (DEPMEHTATHBHOTO KaTaju3a.
Bo3MokHBIE OTBETHI: H30MPATEIBHOCTH (CEIEKTUBHOCTD), BHICOKAsl aKTHBHOCTH
(b deKTUBHOCTB).

2. YKaXWUTe MPUINHY MOHMKEHUS TEMITEPaTyPhl KPUCTALTU3AINHA PACTBOPA 10
CPaBHEHUIO C TEMITEPATypPOil KPUCTALTU3AINHA PACTBOPHUTEIIS.

Bo03MOXHBIN OTBET: KpUCTAIUIM3AIMS HACTYIAET, KOT/Ia TaBJICHUE HACBIIICHHOTO Mapa HaJ
KUJKOU Pa3oi CTaHOBUTCSI paBHBIM JIaBJICHUIO HaJl TBep1oH (ha3oil. CoracHoO 3aKOHY
Payns, naBneHne HaChIIEHHOTO MMapa paCTBOPUTEIIS HAJl PACTBOPOM HUXKE, YEM HAJl
coOcTBeHHOM *KuaKoi ¢dazoi. [ToaToMy B pacTBope BbIpaBHUBaHUE JaBICHUIN
HACBIIIIEHHOTO Mapa HaJl )KUJKON U TBepaoH (a3oii HacTymaeT npu 0oJiee HU3KOM
TeMIIeparype, YeM B YUCTOM PaCTBOPUTEIIE.

CumyayuonHas ClodCHASA 3a0a4a ¢ pa3eepHymovlM 0meenmom

[Tycts B peakiuu N, + 3H, = 2NH3 ycranoBuiiocs xumuueckoe paBHoBecue. HazoBure
Tpu dakTopa, U3MEHEHNE KOTOPBIX MPUBEET K YCTAHOBJICHUIO HOBOTO MOJIOKEHUS
pPaBHOBECHSI.

Otsert: Temnieparypa, /laBnenue, Konuentpauus



