MWHOBPHAYKN POCCUA
®ENEPAINBHOE NrOCYAAPCTBEHHOE BIO[PKETHOE OBEPA3OBATESTbHOE YYPEXKOEHVE
BbICLLEIO O5PA3OBAHUA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBegyowmmn kacpegpomn
doM3N4ECKON XUMUU

A.X.H., pou. O.A. Ko3zagepos

( % 12.04.2024 r.

PABOYASA NMPOrPAMMA YYEBHOM OUCLUUNIUHDbI
B1.0.22 ®usunyeckaa xumus

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

2. Mpodmnb nogrotoBku/cneumanusaumua: MegmumHckasn kKnbepHeTmka
3. KBanudumkaumsa BbinyCKHUKA: Bpay-kKNbepHeTumK
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 gpakynbteTta 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 XMMUM 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 Teopunm pacTBOPOB M (Pas3oBbIX paBHOBECUM, XUMUYECKOM KUHETUKU WU
KaTtanusa, a Takke arnemMeHTam 3NeKTPOXMMUN U KONNOULOHON XUMUK;

- copmupoBatb yMeHue BblGUpaTb onTUMarnbHble MeToAbl  PU3NKO-XUMUYECKMX
nccnenoBaHNMn M NPUMEHATb HEOoBXOAMMbIA MOHATUMWHBLIN annapaT BaXHEWWWX pasgenos
PM3NYECKON XMMUM NPU peLLeHnn NpodecCcuoHanbHbIX 3a4au.

10. MecTo yyebHOM AncUMNNUHBLI B cTpyKType OOI:

YyebHaa aucuunnuHa «dPusnyeckass XMMma» OTHOCUTCA K Onoky «ucumnnunHbl
(mogynu)» degepanbHOro rocygapcTtBeHHoro obpasoBaTenbHOro CTaHgapTa  BbICLUErO
obpasoBaHna no cneuynanbHoctn 30.05.03. MeguumHckaa KkKubepHeTuMka U BXOOUT B
0bs13aTenbHY0 YacTb 3TOro 6rokKa.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUs MO AucuunnuHe/mMoaynio (3HaHUA, yMeHwus,
HaBbIKW), COOTHECEHHbIe C NMIIaHUPYEeMbIMU pe3yribTaTaMu OCBOEHUsi o6pa3oBaTeNibHOM
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  MNpU
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 NpoMexXyTOYHOM aTTecTauum SK3aMeH

13. TpyaoemkocTb No BMaam yuyebHon paboTbl

TpyaoemMKocTb
Bupg yuebHol paboTbl Bcero Mo cemecTpam
Cemectp Ne 2
AyaNTOPHbIE 3aHATUSA 88 88
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
HaumeHoBaHwue pasgena ONCUUNIUHBI C
Ne n/n CopepxaHve pasgena gUCLMNINHDI
ANCUUNNNHBI NMOMOLLIbIO
OHManH-Kypca,
QYMK
1. NNekuun
1.1 OCHOBbI XMMUYeECKOM MpeameTt umsmdeckonr xumumn. Ponb dusmyeckon | YOMK
TEpPMOANHAMUKUN U XvMun B Bronornn. Baammocssasb uanyeckon xumun | «dPusndeckas un
TEPMOXUMUU n Guoxmmmn. TepmoguHamMuyeckne CUCTEMbI, WX | KONnouaHas
knaccudpukaums. MapameTpbl U QPYHKUUN COCTOSHUSA. | Xumusa. MBO»
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 peakLni.
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 TEpPMOAMHAMMKN K BUONOrM4yecknm cmctemam u
BuoxnMmnyeckum npoueccam. TpeTtuin 3aKoH
TEPMOANHAMUKM. CesizaHHasi 3Heprus.
TepmoguHamnyeckme  noteHuuansl.  [lpumeHeHne
MEeTOOOB TEPMOAMHAMUKM K  KayeCTBEHHOMY W
KONMNYECTBEHHOMY  OMUCAHUKD  BUOXMMWUYECKUX 1
61oM3NYECKNX 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/
Pac4yeT paBHOBECHbIX KOHLEHTpaL WA 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 konnougHas




peanbHbIX pacTBopoB. Cnocobbl BbipaXeHs

xumuns. MBd»

KOHLIEHTpauuun. AKTUBHOCTb, (DYrMTUBHOCTb. 3aKOHbI https://
Paynsa u NeHpu. Ocmoc. O6ynmockonus n kpyuockonust. | edu.vsu.ru/
KonnuraTuBHble CBOWCTBa pacTBOPOB U UX course
ncnonb3oBaHue B Buoxmmmnyeckmx npoueccax. Teopuun | /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 Bodbl. 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 XvmMmnyeckas 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 nonynpespatienns. | 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 cuctemax. 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.

Knaccuduvkauusa katanmtuyeckmx peakuun, nx
cneundmryeckne ocobeHHocTn. Ponb agcopbunn B
reTeporeHHoM kaTanunse ®epmeHTaTUBHBIN KaTanms u
€ro posib B COBPEMEHHO BUOTEXHOIOMNN.

1.6 OnekTpoxnmms PacTteopbl 3NEKTPONNTOB. Onekrponutnyeckasa | 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 Konbpaywwa. 3akoH | course
pasbaBneHus OcTtBanbaa. KoHaykTtomeTpus. | /view.php?id=
BriomembpaHbi. MonuanekTponuTel. | 2156
AnekTpoxmumuyeckmn  noteHuman. BosHukHOBeHMe
MexdasHbIX CKaykoB noteHumana. [BonHON
3MNEKTPUYECKMI CITON B XMMUYECKUX U BUOXMMUNYECKMX
cuctemMax. YCrnoBWsi paBHOBECUSI [N CUCTEM C
y4yacTMEM 3apsbKeHHbIX 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. [MoTeHumomeTpusa. 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 agcopbunn. M3otepmbl 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 3EKTPUYECKOro Crosi.
3apsag v aneKkTpPOKNHETUYECKU NOTEHLnan
KONMoOMgHoM YacTtumubl. dnektpodopes.
AnekTtpoocmoc. [NpakTuyeckoe npuMeHeHne
aneKkTpoocMmoca B bruonormyecknx cuctemax. dakropsbl
ycTonumnsocTtu. Koarynsums n pakropsl, ee
BbI3blBatoLWwme. MeaneHHas n 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  npouecca
Aavccoumanum cnabon KMUCHOTbI. 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) - vogma Kkanua nNpu  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

["lOMOreHHoO-KaTanMTU4YeCcKoe OKUCNeHne noanaa Kanums
nepcyrnbdaTtom aMMOHMS. Pacuet BpeEMEHM
nonynpesBpaLleHns U SHEPrMn akTMBauun B KMHETUKE
OKUCIEHUA noanaa Kanus.

2.6

OnekTpoxnmuns

OnpegeneHve npegenbHON MOMSPHOW NPOBOAUMOCTYU
cunbHoro  anekTponuta. W3syyeHue paguccoumaumm
cnaboro anekTponuTa KOHAYKTOMETPUYECKNM
METOAOM. N3yuyeHune 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

OcCHOBbI KONNOUOHOW 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 Temol [pynnoBble CamocTosTenbHas
n/n (pasgena) 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 ykasaHuMsa Ans ooy4aroWmnxXca no 0CBOEHUIO AUCLUMIIUHDI:

AyantopHaa camocTosiTeribHas paboTa MO AUCUMMAMHE BbLINOSHAETCA Ha Yy4YebHbIX
3aHATUAX NOL HenoCpeaCTBEHHbIM PYKOBOACTBOM MpernofasaTens M no ero 3agaHuio. Ha
nabopaTopHbIX 3aHATUAX CTyAeHTbl NMbo mHausugyanbHO, NMOO B cocTaBe Marown rpynnbl
BbINONHAT nabopaTopHyto paboty. B xoge BbiNonHeHust paboT CTyaeHTbl npuobpeTtatoT
HaBblk1 ObpalleHus ¢ nabopaTopHbIM 060pyAOBaHMEM N UHCTPYMEHTapMeM, CaMOCTOATESTbHO
OCYLLIECTBMAT 9KCMEPUMEHTbI, PEMUCTPUPYIOT, aHaNN3NpyT U UHTEPNPETUPYIOT pesynbTaThbl
PUIMKO-XMUMUYECKUX  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 JoknagbiBalTCA 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 KOHTpPOMeM npenogaBaTtens BO BpeMs WMHAMBUAOYaNbHbIX
KOHCYnbTauun.

BHeayauTopHass camoctodaTenbHas paboTa BbINOSHAETCA CTYAEHTOM MO  3a4aHuio
npenogaeatens, Ho 6e3 ero HenocpeacTBeHHOro ydactusa. OHa BKMYaeT (phopMupoBaHme U
YCBOEHME COAepXaHWUsl KOHCMekTa fekuuMi Ha 6ase pekoMeHOOBaHHOMW JIEKTOPOM y4ebHoW
nuTepatypbl, BKMAYas MHGPOpPMauMOHHble obpasoBaTeribHble pecypcbl  (3MNEKTPOHHbIe
y4eOHUKN, 3NEeKTPOHHble BubnmMoTekn u Ap.); NOArOoTOBKA K CeMuHapam u nadopaTopHbIM
paboTtam, nx ocpopmneHume.

Tekywas artrectaums obecneymMBaeT MPOBEPKY OCBOEHUA Yy4yebHOro martepuana,
npuobpeTeHnss 3HaHWA, YMEHUA M HaBbLIKOB B Mpouecce ayauTopHOM U CaMOCTOSTENbHOM
paboTbl CTy4eHTOB, (hopmupoBaHus oblenpodeccmnoHansHon komneteHumn (ONMK-1).

Tekywas aTrectaums Bknodaetr B cebsa perynspHble OTYeTbl CTYAEHTOB MO
nabopatopHbiM paboTam, BbINOSIHEHME TECTOBbIX U MHbIX 3a4aHUN K feKunam 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 ¢ orpaHUYeHHBIMN BO3MOXHOCTSAMM 340POBbS OCYLLIECTBASIETCH 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 HeobXxo4MMOCTU OONYCKaeTCs NPUCYTCTBME acCUCTEHTa, 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
NCronb30BaHME Ha neKunax 3BYKO3anuecbiBalLWMX YCTPOUCTB (aukTtocoHoB M T.4.). Ha
NEKUMOHHbIX 3aHATUAX U nabopaTopHbIX 3aHATUSAX NpU  HeobxoaMMOCTM AornyckaeTcs
NPUCYTCTBME acCUCTEHTa.

Mpu npoBedeHWN MPOMEXYTOYHOM aTTecTauun Ons vy C HapylweHueM 3peHus
TeCcTMpoBaHMe MoxeT ObITb 3amMeHeHO Ha YCTHoe cobecenoBaHue no Bonpocam. [lpu
Heob6Xxo4MMOCTH, BPEMSA MOArOTOBKN Ha 3K3aMeHe MOXET BbITb YBENMYEHO.

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

lMpomexyTodHas aTTectauuMsa nns vy C  HapyLeHWsIMW  OMOPHO-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 MHGOPMaLMOHHO-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 McTOYHUK

1 Kyapsawesa H.C. . duanyeckas xumus : yuebHuk ansa 6akanaspos : [ans 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.
Bensesa. M. : TOOTAP-Megwna, 2014. — 751 c.

2

6) gononHuTenbHasa nuTeparypa:

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 Buonormnyeckux Haykax / . TuHoko [v gp.];

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

5 Yunbamc B.dusnueckasa xumns gns 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. U. 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 y4eOHO-MeTOANYECKOrO obecneyeHust Ansi CaMmoCTOATENIbHOMN paboThbl
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 n 2 kypca med.-6von. cdak. Hanpasnexrun 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.MN. 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. OOpasoBaTesfibHble TEXHONOrMu, MUCNONib3yeMble npu
AUCLUMNIINHBLI, BKIOYas AUCTaHUMOHHble oObpa3oBaTesibHble
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

peanusauumn y4ebHOM
TexHonorun (OOT,

Mpn peanusaumm OUCLMNIMHBLI C UCMNOMb30BaAHNEM LUCTAHUMOHHBLIX 0Opa3oBaTesbHbIX
TEXHOSIOrMA UCMONb3YKTCA WHCTPYMEHTbI 3NEKTPOHHOW WHM(OPpMaLMOHHO-06pa3oBaTENbHOM
cpegbl BIY «3nektpoHHbln yHuBepcuteT BIY» (https://edu.vsu.ru) w/vnn “MOOK BIY”
(https://mooc.vsu.ru), cepBucbl BuaeokoHgepeHumn (BigBlueButton, Zoom, Discord n gp.),
3NEKTPOHHAasi NoYTa, MeCCeHAXepbl U COLICETH.

18. MaTtepnanbHoO-TeXHU4YECKoe obecrneyeHme ANCLUMUNIINHDI:

Ayantopun y4yebHoro doHga rnasHoro kopnyca BIY (YHuBepcuteTckas nn., 1) ons
NpoBeAEeHUst 3aHATUN  NIEKUMOHHOIO W CEMWHAPCKOro TWUMOB, TEKYLLEero KOHTPONs U
NPOMEXYTOYHOM aTTecTaumm AyanTOpUM OCHaLLEHbl crneumanu3MpoBaHHOM Mebenbio  u”
obopygosaHuem (Y4yebHo-nabopaTopHbI KOMMMeke «®Puamyeckass n KonrougHas XuMusay,
YCTAHOBKW AN KPUOCKOMUYECKUX W3MEPEHUN, KarnopuMeTpbl, KOHOYKTOMETPbl, MOHOMEPHDI,
BOMbTMETPbI), MyNbTUMEOUNHON TexHukon (npoektop AcerX115HDLP, skpaH ana npoekropa,
HOyTOYKk LenovoG580 ¢ BO3MOXHOCTbIO MOAKMoYeHna Kk cetn «MHTepHeT»). KomnbloTepHbie
Knaccel obuwero gocrtyna YHuBepcuteTckoro ueHTtpa BIY (YHuBepcuteTckas nn., 1, rmaBHbIn
kopnyc BIY, komHaTtel 40/5 wn 40/3) gna camocTosaTenbHoM paboTbl oby4arowmxcs
(CneumnanuaumpoBaHHas mebenb, koMmnbloTepbl (cucteMHbi 6ok PentiumDualCoreCPUEG500,
MoHuTop LGFlatronL1742 (27 wT.) C BO3MOXXHOCTbIO MOAKNIOYEHUS K ceTU «NHTEPHETY).

19. OueHou4HbIe cpeacTBa ANs NPOBeAEHUA TEKYLEeN U NPOMEXYTOYHOM aTTecTauum

MopsiAok OLEeHKM OCBOeHMs1 obyvawlwmmucss yd4ebGHOro matepuana onpepensietcs
coep)xaHMeM creaywmnx pa3genos ANCLUMIINHDIL

dopMmnpoBaHNA 3HAHNIN, YMEHUN,

ONCUUNIUHBI NNn

Kop v copepxaHue MnaHnpyemble pesynbTaThl OT1anbl
KOoMneTeHumun 00y4yeHuns (NnokasaTenu JOCTMKEHUS ¢dopmupoBaHus d0C*
3a4aHHOrO YPOBHSI OCBOEHUS KoMneTeHumnn (cpeacTtBa
KOMMeTeHLUN NocpeacTsom (pasgensl (Tembl) OLeHVBaHWS)

MHHOBALUWMOHHbLIX 3a4a4
npodeccnoHansHon

3aKOHbI TepMOANHAMUKN, KNHETUKN,
TEOpPUN pacTBOpoB, ha30BbIX U

HaBbIKOB) Moayns u mux
HanMeHoBaHue)

Or1K-1 ncnonb3oBatb 1 3HaTb: OCHOBHbIE (PU3MKO- 1.1.-1.8. YCTHbIN onpoc
NPUMEHSITb XUMUYECKME 3aKOHbI U POpMYIibI
dyHOaMeHTarbHbIE U BrageTb: OCHOBHbIMU (PU3NKO- 3.1.-3.7. JlabopaTtopHas
npuknagHble XUMUYECKMMN MeTodamMn aHanusa paboTa, oTyeT
MeaM LMHCKMe, BeLLeCTB; MaTeMaTU4eCKuM
€CTECTBEHHOHAY4Hble annapaTtoM npu peLueHuu
3HaHWA ONA NOCTAHOBKM U | pacyeTHbIX 3agad
peleHnsa ctTaHaapTHbIX U YyMeTb: MPUMEHATb OCHOBHbIE 1.1-3.8 Komnnekt KM



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

OesaTenbHoCTH XVIMUYECKMX PaBHOBECUN,
3MNEKTPOXMMUM NPU peLLEHNN
NpPodeCcCUOHanbHbIX
TEOPEeTUYECKMX U pacyeTHbIX 3aaau

No HanmeHoBaHue K WHankaTop(bl)
o oMneTeH ')
n/n pasgena ancumnniinHbl LI,I/IH(VI) OOCTUXeHna LleHO4YHbl€ CpeacTBa
(mogyns) KOMMeTeHUmmn
OCHOBbI XUMUYeCKOM .
1 TePMOAMHAMIKY 1 OMK-1 OI‘IK-11.2é OrK- OTtyeT no naQopaTopHom paborTe,
TePMOXMMUL : YCTHbI ONpoC, TeCT
) XumMunyeckoe OMK-1 OrlK-1.2, OlK- OtyeT no naboparopHou pabdoTe,
: paBHOBeECHE 1.3 YCTHbIN onpoc
3 TepmognHamvika OnK-1 Or1K-1.2, OlK- OTtyeT no nabopatopHon pabore,
' pacTBopoB 1.3 YCTHbIV 0Npoc, TecT
4 ®da3soBble paBHOBECKSA OnK-1 OrlK-1.2, OlK- OTueT no naboparopHou padoTe,
: 1.3 YCTHbIN onpoc
XvMunyeckasn KMHeTVKa 1 Or1K-1.2, OlK- OTtyeT no nabopatopHou pabore,
5. OrnK-1 .
KaTanus 1.3 YCTHbIM ONpoc
5 AnekTpoxnmuns OnK-1 Or1K-1.2, OlK- OTtyeT no nabopaTopHou pabore,
' 1.3 YCTHBIW 0Npoc, TecT
dusnyeckas xmmms “
7 MOBEPXHOCTHBIX OMK-1 OI'IK-11.2é OnK- Otyet no na6opvaTopH0|/| paborTe,
cBneHi . YCTHbIN onpoc
OcHoBb! konnonaHow OrK-1.2, OMK- OTt4eT no nabopartopHon paboTe,
8. OrnK-1 9
XUMUN 1.3 YCTHbIN ONpocC, TeCT
MpomexyTouHasa aTTecTaums
q)opma KOHTPOJ1A — 3K3aMeEH Komnnekt KM

20. TunoBble OLEHOYHble cpeAcTBa U MeToAMYeCKMe MaTepuanbl, onpegensilowme
npoueaypbl OLeHUBaHUA

20.1. TekyLW M KOHTPOSb YCreBaeMocTu

KoHTponb ycneBaemMocTu No AUCLUNIIMHE OCYLLECTBIISAETCS C MOMOLLbI CNeayLWMX OLEHOYHbIX
cpeacTs:
[MepeyeHb NabopaTopHbIX paboT:

OnpegeneHune TennoBoro achdekTa PU3NKo-XMMmMYeCckoro npoLiecca.

M3yyeHne xummnyeckoro pasHoBsecus B cucteme xnopug xenesa (ll) - nogmag kanus.

Kpuockonus.

M3yyeHne pa3oBOro paBHOBECUSI B OrPaHUYEHHO CMELLNBAIOLLMXCS XKUOKOCTSAX.

[TOMOreHHO-KaTanuMTM4yecKkoe OKUCIEHNE nogmaa Kanms I'IeprJ'IbeaTOM aAMMOHNA.

KoHgykTomeTpus. [oTeHunomeTpus.

Azcopbums NOBEPXHOCTHO-aKTMBHbIX BELLECTB Ha rpaHuLe BO4a-BO3ayX M Ha TBEpAbIX adcopbeHTax.

OINOO|OAWIN(F-

lMpurotoBneHne KomnmouaHbLIX PacTBOPOB M M3ydeHWe ux koarynsauuu. KonnougHas 3awumra 3onen
pactBopamu BMB. OnpegeneHve cteneHn HabyxaHusi BbICOKOMOMEKYNAPHbIX BELLECTB.

B TeuyeHne cemecTpa CcTyaeHT BbinonHsaeT 8 nabopatopHbix paboT. o kaxgon pabote cTyaeHT
COCTaBnsieT OT4YeT, BKMAYaWLWMA onucaHne Metoda U3MKO-XMMUYECKOro WCCredoBaHus U
obopynoBaHusi, obocHOBaHMEe BblibOpa MeTo4a, WHTEepnpeTaumio pesynbTaToB, 3aKYeHus Wnm
BbiBOAbl. [lpn oTyeTe no kaxgonm nabopatopHon paboTe OCyLecTBRAeTCA YCTHbIA OnNpoc Mo
COOTBETCTBYIOLEN Teme. JTabopaTopHbI NPaKTUKYM CUUTAETCS BbINOSTHEHHBLIM MPU YCIIOBMM Hanuumns
oT4yeTa no Bcem paboTtam.

Mo HekoTOpbIM pasgernamMm AUCUUNANHBI KOHTPOSb MOMYyYEeHHbIX 3HaHWA NpoBoAUTCA B dopme
TecTmpoBaHusa (Bcero 4 Tecta). Bonpocbl ana TectoB (hOpMUPYKOTCS Ha OCHOBaHUM CoAepXXaHus
ancumnnuHel (cm. n. 13 paboyen nporpammbl). TecT oueHuBaeTca no wkane ot 0 go 5 6annos
NpOnopLUNOHanbHO KONMYECTBY NpaBUSibHbIX OTBETOB.



20.2. NpomMmexyTo4yHan atrecTayus

MpomexyToyHasa aTTecTaums No AUCUUNIIMHE OCYLLIECTBNAETCS C MOMOLLLIO OLLEHOYHbIX CPEeACTB:
Mpumep KNM.

YTBEP>XOARO

3aBepytoLmin kacdpeapom

13nYecKon Xmmmm

O.X.H., AoL. O.A. Ko3agepos
. .20

HanpasneHwne nogrotosku / cneyunansHocTb 30.05.03 MeanumHckas knbepHeTumka
OucumnnuHa dusmyeckas xmmms

dopma ob6yyeHns oyHast

Bug KoHTpoOns ak3ameH

Bug atTecTaumm npoMexyToUHbIN

KoHTponbHO-n3mMepuTtenbHbin Mmatepuan Ne 1
1. TepmoguHamunyeckas cuctema. 3onmpoBaHHble, OTKPbLIThIE U 3aKPbITble CUCTEMBI.
2. CKOpOCTb peakumm, KOHCTaHTa CKOpoCcTU. PakTopbl, BNMSIIOLLME HA CKOPOCTb XMMUYECKUX PeaKLUii.

MpenogasaTtenb K.X.H., gou. C.H. pyweBckas

OnucaHue TexHonornm npoBeaeHus 3K3amMeHa.

OK3aMeH nNpoBOANTCS B MMCbMEHHOW hopMe C BO3MOXHOCTbLIO YCTHOro cobecegoBaHuns
no sornpocam KMM. lMNony4uns KM, cTyLeHT roTOBUT NUCbMEHHbIN OTBET B TeyeHne 30 MUHYT
6e3 ncnonb3oBaHUs y4ebHbIx MaTepuanoB. OTBET AOSTKEH coaep)XaTb OCHOBHbIE
onpegerneHus, MateMmatmyeckune popmyrnbl, ypaBHEHUA XMMUYECKUX peakuuin, npuMmepsbl
onucbiBaeMbIX PU3UKO-XMMUYECKUX SIBIEHUIN, TeopeTuyeckyto 6asy npumMeHeHnsa pusnko-
XMMUYECKOro MeToa nccrneaoBaHus 3TUX ABAEHUA U MHTepnpeTaunm nosnyyYeHHbIX
pes3ynbTaTtoB. B cnyyae oTCyTCTBUS Kakoro-nmbo anemeHTa oTBeTa npenogasaTtesnb NpoBoaAnT
YCTHOe cobeceoBaHMe CO CTYAEHTOM C LiENblO BbISABEHUS HegoCTatoLwwen nHdopMaLumu.

Tpeb6oBaHuUsA K BbINOSMTHEHUIO 3a4aHUN, WWKasbl U KPUTEPUN OLIEHUBaHUA

[Ona oueHuBaHus pe3ynbTaToB OOY4YEeHWA Ha 3K3aMeHe WUCMOonb3ylTCs crnegyolme
nokasarernu:
1) 3HaHMe y4yebHOro marepmana m BrnageHue MNOHATUWHBbIM annapaToM Teopun PU3NYECKOW
XUMUN;
2) yMeHUe cBsA3biBaTb TEOPUIO C MPAKTUKOMN;
3) yMeHune unnicTpnpoBaTb OTBET NpuMepamMu, paktamu, AaHHbIMU Hay4YHbIX UCCNeaoBaHUN;
4) yMeHWe NPUMEHATb  OCHOBHblE  MaTeMaTU4eCKMe  BbIpaXeHUs Npu  peLleHun
3KCnepuMeHTarbHbIX 3a4ay;

[nsa oueHnBaHuA pe3ynbTaToB 00yYeHNa Ha 3a4eTe C OLEeHKOW ncnonb3yetcsa 4-6annbHas

Wwana: «OTANYHO», «XOPOLLO», «yO0BMNETBOPUTENBHOY, KHEYAOBNETBOPUTENBHOY.
CooTHoLLEHWe NokasaTeneun, KpUTepmMEB 1 LIKasbl OLLEHUBAHUSA pe3ynbTaTtoB 06yyYeHus.



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,
3NEKTPOXMMMUU, PUBNKOXMMUM OUCMEPCHBLIX 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 ndyvyeHns QUCLMNINHBI 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 npenogasaTens. 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 OCTAaTOYHbIX 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 CHUIIBI TSIKECTHU - 3TO

OTBeT: ceqMMEHTAaIN

Cumyayuonnwie 3a0ayu ¢ pazgepHymviM OmMeemom

1. HazoBuTe 1BE OCHOBHBIE OCOOCHHOCTH (DEPMEHTATHBHOTO KaTaju3a.
Bo3MokHBIE OTBETHI: H30MPATEIBHOCTH (CEICKTUBHOCTD), BBICOKAsl aKTUBHOCTh
(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 TBep10H (ha3oil. CoryiacHO 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



