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PABOYASA NMPOrPAMMA YYEBHOM ONCUUMITUHDI
B1.0.22 ®dusnyeckaa xumms

1. Koao ¥ HauMeHoOBaHMe HanpaBrieHUs NoAroToBKU/cneynarnbLHOCTHU:
30.05.03 MeguumHckas knbepHeTmka

2. NMpodnnb nogrotoBku/cneymanmsaumna: MegmumHckasn knbepHeTmka

3. KBanudmkauma BbinyCcKHUKa: Bpay- KnbepHeTuk
4. dopma oByUyeHuUA: oyHas

5. Kachegpa, oTBevaroLwan 3a peanmsaymio QUCLUUNINHDbI:

dM3NYECKON XUMUU

6. CocTtaBuTenu nporpamMmmbi:
MoposoBa Hatanbs bopncoBHa, K.X.H., AOLEHT
Mpywesckas CeeTnaHa HukonaeBHa, K.X.H., AOLEHT

7. PekomeHpoBaHa: HMC xumuyeckoro cpakynbteTa oT 25.04.23, npotokon Ne 4

8. YuebHbIn roa: 2023/2024 CemecTp: 2



9. Uenu n 3apgaum y4e6HOM AUCLIMNIUHDI

Llensimu oceoeHusi y4ebHOoU OucyurniauHbl S611siomcs:

- N3yYEeHWe OCHOBHbIX MOHATUA M 3aKOHOB (OU3NYECKOW XMMUM TEPMOAMHAMUKU W
XUMWNYECKON KUHETUKN;

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

3adayu y4ebHoU OucyunuHbI:

- 0byunTb CTyQEeHTOB OCHOBaM (PEHOMEHOMOrMYEeCcKon U XMMUYECKON TEPMOANHAMMUKN,
TepMOgMHaMMYECKOW Teopuu pacTBOPOB M (pas3oBbiX paBHOBECUM, XUMUYECKOW KUHETUKU WU
KaTtanuaa, a Takke arnemMeHTam 3eKTPOXMMUN U KONNOUOHON XUMUK;

- copmupoBatb ymMeHue BblGUpaTb onTUMarnbHble MeToAbl  PU3NKO-XUMNYECKUX
nccnenoBaHMn M NPUMEHATb HEOOXOA4MMbIA MOHATUMWHBLING annapaT BaXHeWWWX pasaenos
PM3NYECKON XMMUM NPU peLLeHnn NpodecCcrnoHarnbHbIX 3agay.

10. MecTo y4ye6HOM ancunnnuHbl B cTpykType OOIT:

YyebHasg ancumnnuHa «Puamndeckas Xmmmusa» oTHOCUTCA K 6noky «ducumnnmHbl (mogynm)»
depgepanbHOro rocyaapcTBeHHOro obpasoBaTenbHOro cTaHaapTa BbicLero obpasoBaHus No
cneuwnanbHocTn 30.05.03. MeanuunHckas knbepHeTnka n BXoamT B 0643aTesibHY0 YacTb 3TOro
onoka.

11. MnaHupyemMble pe3ynbTaTbl OOy4YeHUsi MO AUCUUNNMHe/MOAYINIO (3HaHWUA, YMeHus,
HaBbIKW), COOTHECEHHbIe C NNaHUPYyeMbIMU pe3yfibTaTaMuM OCBOEHUS o6pasoBaTeNibHOM
nporpaMmmbl (KOMNeTEeHLUAMU) U UHAUKATOPAMU UX OOCTUXKEHURA:

Kog HasBaHue Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHus
KOMMeTeHL MK
OlK- | CnocobeH OlMNK-1.2 | Ncnonb3yeT 3HaTb: OCHOBHble MOHATUS U 3aKOHOMEPHOCTU
1 ncnonb3osaTtb U OCHOBHbIE PU3NYECKON XUMUN.
NPUMEHATb €CTeCTBEHHOHay4YHbI
dyHOaMeHTanbHbI € MNOHATUA N MeToAbl | YMEeTb: MPUMEHSATb  TEPMOAUHAMUYECKUN U
€ 1 npuknagHole nccregoBaHus npu KMHETUYECKUN nogxodbl  Ans onucaHus
MeauumHCKue, peLueHnn BUOXMMMNYECKMX NPOLLECCOB.
€CTeCTBEHHOHay4H npodeccnoHanbHbIX
ble 3HaHuA ans 3agay Bnagetsb: OCHOBHbIMU MeTodamu
NMOCTaHOBKM U TePMOANHAMMNYECKOTO U KNHETUYECKOro aHanusa
peLueHus PU3NKO-XMMUYECKUX CUCTEM.
CTaHOapPTHbIX 1
WHHOBALIMOHHbIX OrlK-1.3 | NHTepnpeTtupyet 3Harb: OCHOBbI TepMoANHaMNYECKUX "
3agay pe3ynbTathbl KMHETUYECKUX MEeTOAOB  (PU3NKO-XMMNYECKOTOo
npodeccnoHansHo €eCTeCTBEHHOHay4Hbl | UccrefoBaHUs
" geaTenbHoCTU X uccnegosaHun
npw peLueHumn YMeTb: NPUMEHSTb OCHOBHbIE 3aKOHBbI
npodeccnoHanbHbIX | TEPMOAUHAMUKU, KMHETUKW, TEOpUM pPacTBOPOB,
3agay a3oBbIX " XUMUNYECKMX paBHOBECUN,
SNEKTPOXMMUM U KOMMOWOHOW  XUMUW  MNpU
peLleHnn npodeccnoHanbHbIX TEOPETUYECKNX U
pacyeTHbIX 3agad
Bnagets: matemaTuyeckum — annapatom B
NPUMEHEHMN K UWHTepnpeTaunum pesynbTaTos
PUNKO-XMMUYECKUX UCCIIE[0BaHUN




12. O6beM AUCUMNNUHbI B 3a4eTHbIX egnHuuax/yac. — 108/ 3.

dopma NPpoMeXyTOYHOMW aTTecTauum SK3aMeH

13. TpynoemMkocTb No BMAam y4ebHom paboTbl

TpyaoemMKoCcTb
Bupg yuebHol paboTbl Bcero Mo cemecTpam
Cemectp Ne 2
AYOVUTOPHbIE 3aHATUSA
nekuum 16 16
rpynnosble 8 8
B TOM YuUcne: KOHCYNbTaumm
npakTuyeckme - -
nabopartopHble 32 32
CamocToaTtenbHas pabota 16 16
B TOM Yucne: Kkypcosas pabora (NpoekT) - -
dopma NpomMexyTo4HOM aTTecTaLmm 36 36
(3k3ameH — 36 yac.)
WToro: 108 108

13.1. CopepxaHme QUCLUMNIUHDI

Peanusauns
pasgena
Ne n/n Haumerosakue pasnena CopepxaHve pasgena ANCUUNnHbI ANCLANINHDI C
ANCUUNNNHBI NMOMOLLIbIO
OHManH-Kypca,
QYMK
1. Jlekuum
1.1 OCHOBbI XMMUY€ECKOM Mpeamet wmsmdeckonr xumun. Ponb dumsmyeckon | YOMK
TEpPMOANHAMUKU U XvMun B Bronornn. Baammocssasb uandeckon xumun | «dPusndeckas un
TEPMOXUMUU n Orvoxmmuun. TepmoaMHaMU4YEeCKMe CUCTEMbI, WX | KOrrougHas
knaccudukauma. NMapameTpbl U PYHKUUKU COCTOSHUSA. | Xumus. MBD»
TepmoanHamunyeckoe paBHoBecue. Hynesown npuHumn | https://
TepmoguHamukn. [lepBbll  3akoH TepmoauHamuku. | edu.vsu.ru/
Pabota n Tennota. [lpMmMeHeHMe nepBOro 3akoHa | course
TepmMoguHaMukm K Buonormyeckum  cuctemam. | /view.php?id=
OHTanbnua. TennoBow apekT XMMmMYeckmx peakumn. | 2156&
3akoH [ecca n crnepcTBus M3 Hero. JHepreTudeckun | notifyeditingon
G6anaHc B opraHuname. 3akoH Kupxroda. OQHTponus kak | =1
dyHKUMA cocTosHUSA. BTOpon 3akoH TepMoauvHaMuKKu,
€ro pasnuyHble popMynuposku. NpumeHeHne BTOporo
3aKOHa TEPMOAMHAMMKN K BUONOrMYECKNM cucTemMam u
BUOXMMUNYECKUM npoweccam. Tpetuin 3aKoH
TEPMOANHAMUKM. CesizaHHasi 3Heprus.
TepMmoguHamunyeckme  noTteHuuansl.  [lpumeHeHne
METOOOB TepMOAMHaMMUKM K  KayeCTBEHHOMY U
KONMYEeCTBEHHOMY ONMCaHnIo Buodpmanyecknx
npoLEecCcoB.
1.2 Xumunyeckoe paBHOBeCHE YOMK
o «dusnueckasa n
XMmnyeckumn noteHuman. Ycrnosme XmMm4eckoro KonnonaHas
paBHOBECUS 1 CaMOMNPOU3BOSILHOrO NPoTEKaHUs
xumung. MB®»
XUMUYECKUX U BUOXMMUYECKnx npoueccoB. KoHcTaHTa https://
paBHOBecusl. 3aBUCUMOCTb KOHCTaHTbl paBHOBECUS OT edu \}su ru/
TemnepaTypbl U AasneHus. MpuHumn Jle-LWaTtenbe. cou}se '
Pac4yeT paBHOBECHbIX KOHLEHTpaLWiA peareHToB U Niew.php?id=
pPaBHOBECHOIO BbIXxOAa NPOAYKTOB B XMMNYECKNX 21568
PaBHOBECAX. notifyeditingon
=1
13 TepmoamHamuka pactBopoB | Teopus pacTBopoB. Pacteopsl B npupoge. Ponb Bogsl | YOMK
B X1BOM opraHuame. Knaccudukauma pactTBopos, «®dusunyeckas n
TepMoguHaMmyeckas 1 KnHeTu4eckasi xapaktepuctmka | konnowugHas




naearnbHbIX N pearbHbIX paCTBOPOB. Cnocobbl

xumma. MB®»

BbIpaXXEHUS1 KOHUEHTpaLunn. AKTUBHOCTb, https://
dyrmtTuBHoCTb. 3akoHbl Payns n MeHpu. Ocmoc. edu.vsu.ru/
Obynuockonust n kpuockonusi. KonnuratveHble course
CBOWCTBa pacTBOPOB M NX UCMONb30BaHNE B Iview.php?id=
BroxmmMmmyeckux npoueccax. Teopum pacTBOPOB. 2156&
Teopwuun AppeHunyca, bpeHcteaa-Jloypu, Jlblonca. notifyeditingon
VMoHHbIEe paBHOBECUS B pacTBOpax. =1

1.4 da3oBble paBHOBECKS YOMK

«dusnueckasa n
®dasa, KOMMOHEHT, cTeneHb cBOOOAbI. [[OMOreHHbIE U

konnowngHas
reTeporeHHble cucTemsl. Ycnosue a3oBoro

xumung. Mb®»
paBHoBecus. [MpaBuno a3 M'mb6ca. Juarpammel https://
cocTosHus. lnarpamma «Temnepartypa — AaBneHme» edu \}su u/
ans sogbl. lnarpammbl «4aBneHne HacblWeHHOro coufse )
napa — coctaB» B ABYXKOMMOHEHTHbIX CUCTEMAX. . .

Iview.php?id=
3akoHbl KoHoBarnoga. lNeperoHka. Okctpakums. Pacyet 21568
paBHOBECHbIX COCTAaBOB MHOIOKOMMOHEHTHLIX CUCTEM. ! -

notifyeditingon

=1

15 XuUMmnyeckasa KMHeTuKa U KnHeTnyeckuin metoq nccriegoBaHUsa XMMUYECKUX U YOMK

KaTtanums Buoxnmmnyeckmx npoweccoB. PopmarnbHas KMHeTHKa. «®dusunyeckasi n
CkopocTb peakumun. 3akoH aenctems macc. [Nopsaok KonnovaHas
MOIeKynspHOCTb peakumn. dudbchepeHumansHbie xumung. Mb®»
ypaBHEHWs1 Anst OQHOCTOPOHHUX PeaKLUMi HyNeBsoro, https://
nepBoro 1 BToporo nopsigkos. Mepuog nonynpespatueHns. | edu.vsu.ru/
MpyHUMNBI aHanM3a KUHETUKU CIIOXHbIX peakLnii. course
Ob6patvmas peakums nepsoro nopsigka. MNMapannensHeie n | /view.php?id=
nocregoBaTernbHble peakumn. ConpsbkeHHbIE peakLmm. 2156&
SBrneHne KNHETUYECKOrO COMNPSXKEHUS B notifyeditingon
BuoxnMmnyecknx cuctemax. Teopum XMMmn4ecKkom =1
KMHETUKN N NX NPUMEHEHME K cneunguyecknm
rpynnam npoueccoB (peakuun B pacTBopax,
doToXMMMYECKMe 1 LenHble peakumm). KuHetnyeckun
aHanua 6uodmanyecknx npoueccos. CkopocTb
reTeporeHHbIX npoteccos. [nddy3noHHas KMHeTuKa.

OcHoBbl MacconepeHoca v TensnonepeHoca. Nepsbin n
BTOPOW 3aKOHbI Purka. 3aBUCUMOCTb KOHCTaHTbI CKOPOCTU
peakumu oT Temreparypbl. YpaBHeHne AppeHuyca.
MonekynspHasa KuHeTuka. OHeprust aktnuesaumu. Teopus
aKTVBHbIX CTOMKHOBEHWI. Teopusi akTMBMPOBaAHHOIO
KoMMrekca.

YyeHue o katanuse. Knaccudukaumsa katanuTnyeckux
peakuui, nx cneumdmdeckne ocobeHHocTn. Ponb
apcopbunn B reTeporeHHoM katanuae
depmeHTaTUBHbIN KaTanus 1 ero posib B COBPEMEHHOMN
BroTexXHONOMMN.

1.6 OnekTpoxnmuns PacTBopsl 3NEeKTPOrnTOB. OnekTponutuyeckas | YOMK
aunccoumaumnsa. MoHHoe npousBegeHue Bodbl, pH | «Pusnyeckasn un
pactBopoB. 3HadeHue OydepHbIX pacTBOpPOB B | KOnnougHas
Buonoruu. CpegHenoHHas aKTUBHOCTb n | xumus. MBO»
KoabhULMEHT aKTUBHOCTMW. YpenbHas n | https://
3KBUBANeEHTHasi  3MeKTponpoBOAHOCTbL  pacTBopoB | edu.vsu.ru/
3NEeKTPOnuTOoB. 3akoH KonbpayLua. 3akoH | course
pa3baBneHus OcTtBanbaa. KoHaykTomeTpus. | /view.php?id=
BromembGpaHbI. Monuanektponutsbl. | 2156&
OnekTpoxumudeckmn  noTteHuman. BosHukHoBeHue | notifyeditingon
MexXasHbIX CKaykoB noteHumnana. [OeonHon | =1

3MNEKTPUYECKNIA CITON B XUMMUYECKUX U BUOXMMUYECKNX
cuctemax. Ycnosma paBHOBeCUA [AOns CUCTEM C
yyacTMeM 3apsbkeHHbIX 4Yactuy. VIOHHbIN obmeH.
Knaccudpuvkauusa anektpogos, u3mepeHwe un pacdet
ANEeKTPOAHbIX MNoTeHuuanoB. YpaBHeHwe HepHcTa.
BooopoaHbivi anekTpo cpaBHeHus. Psaa cTaHgapTHbIX
ANEKTPOAHbIX noTeHLManos. MoHcenekTuBHble,




MeMOpaHHble, (hepMEHTHbIE aNeKTPoabl NPU peLleHnn
Buoxmmnyeckux npobnem. [loTeHumomeTpus. Twunbl
ranbBaHW4YECKUX 3MEMEHTOB M WX pOfb B CO3OaHWMU
9KOJIOrMYeCckM 6e30nacHbIX MCTOYHMKOB SHEPTUM.

1.7

dusnyeckas xmmms

NOBEPXHOCTHbIX SABMEHNN

[MoBEpPXHOCTHOE HaTsKeHWE, MOBEPXHOCTHAsH SHEPIUs
'mb6ca. BrnusaHmne pasnnyHbIX hakTopoB Ha
NMOBEPXHOCTHOE HaTsXeHun. Buabl copbumm.
Aacopbumsi. [NNoBepXHOCTHO-aKTUBHbBIE, MOBEPXHOCTHO
WHaKTUBHbIE U MOBEPXHOCTHO-HEAKTUBHbIE BELLECTBA.
TepmoguHamuka apgcopbunn. N3otepmel M'mbbea n
JleHrmiopa. YpasHeHue Lnwkosckoro. MNMpasuno
Oiokno-Tpay6e. Coagcopbuums. MNpasuno MNaHeTta-
daaHca. KanunnapHas koHaeHcauus. Abcopbums.
Xemocopbuusa. AocopbLmMOoHHbIE CTaaun B
BuonpoLeccax.

YOMK
«dusmnyeckasa n
KonnownaHasi
xmmma. MB®»
https://
edu.vsu.ru/
course
Iview.php?id=
2156&
notifyeditingon
=1

1.8

OCHOBbI KOMOUOHOWM XNMUK

[ucnepcHble cuctemsl. [lucnepcHasa gasa,
AVcrnepcuoHHas cpeaa, CTeneHb AMCNepCcHOCTH.
MonyyeHne n ouncTka KOnmonaHbIX pacTBOPOB.
[vcneprupoBaHue. duanyeckas n xmummyeckas
KoHAeHcaums. MonekynapHoO-KMHeTUYeckne u
ONTUYECKME CBOMNCTBA KOMNMOUAHbIX CUCTEM.
BpoyHosckoe asmxeHve. Quddyaunsa. Ocmoc.
PaccevBaHuve u nornolleHue ceeTa. YpaBHeHue
Panes. OnanecueHums. YnbTpaMmMKpoOCKonus v
3MNEeKTPOHHAsA MUKPOCKOMNS KOMMOMAHBIX CUCTEM.
OnpepeneHune hopMbl, pa3mMepoB 1 Macchbl
KonnouaHblx yactuy. CegnmeHTauums.
OneKkTpoKMHeTNYeckue aBneHus. Muuenna n ee
cTpoeHue. CTpoeHne ABOWHOIO 3NEKTPUYECKOro Cros.
3apsa v aNeKTPOKMHETUYECKUIA NoTeHuman
KONnomnaHowm Yactuubl. dnekTpodopes.
OnekTpoocmoc. lNpakTnyeckoe NpumeHeHe
anekTpoocmMoca B buonornyeckmx cucremax. Pakropol
ycTonymsocTu. Koarynauusa n dpaktopsl, ee
BbI3biBaowue. MegneHHas n BbicTpas koarynaums.
Mopor koarynsauun. Mpasuno Wynsue-Mapau.

YOMK
«dusnyeckasa n
KonnownaHasi
xumma. MB®»
https://
edu.vsu.ru/
course
Iview.php?id=
2156&
notifyeditingon
=1

2. labopaTopHbie 3aHATUSA

2.1

OCHOBbI XMUYEeCKoM

TepMoanHaMuKn 1
TepMOXMMUK

OnpepeneHne  TennoBoro  adpcekra  npouecca
anccounaymmn cnabon KUCNOTHI. N3mepeHue
TennoBoro achdekra npouecca rmapatoobpasoBaHus.
OnpepgenexHve  TennoBoro  adhdpekta  npouecca
OKUCIEHUS LLIaBeneBon KUCMNOThI.

2.2

Xnmumyeckoe paBHOBECKUE

N3yyeHne XMMMYECKOrO paBHOBECUMS B CUCTEME
xnopua xenesa (lll) - nogua kanua npu  pasHbIX
Temnepatypax. PacyeT KOHLUEHTPaLMOHHON KOHCTAHThI
paBHOBECMUSI.

2.3

TepmoanHaMuka pacTBOpoB

OnpegeneHne MOMSIPHOM Maccbl HeanekTponuta
Kpuockonuyeckum metogoM. OnpefeneHne creneHu
auccouunaumm anekTponuTa KPUOCKOMUYECKNM
METOOM.

2.4

da3oBble paBHOBECKS

MocTpoeHne pguarpaMMbl  COCTOSIHUSI  «KUAKOCTb-
XMOKOCTb» Ans cuctembl ¢eHon-soga. lMocTpoeHue
TPEXKOMMOHEHTHOW AnarpaMMbl Ha NpUMepe CUCTEMbI
aueToH-ToNyon-soaa.

2.5

XumMmnyeckasi KUHeTuKa u

KaTtanuma

'OMOreHHO-KaTanMTMYeckoe OKMUCIeHne noauaa Kanus
nepcynbhatom aMMOHUS. Pacuet BPEMEHM
nonynpeBpaLleHns 1 3Hepruyn akTMBauMn B KMHETUKe
OKMCNEeHWs noamaa Kanus.

2.6

OnekTpoxnmms

OnpegeneHve npeaenbHON MOMSPHON MPOBOAUMOCTM
CUIbHOTO  3nekTponuTa. WasyyeHve auccoumaumu

cnaboro AneKkTponnTa KOHOYKTOMETPUYECKNM
MEeTOoOO0M. I/Isyqume paBHOBECUA B
ANEeKTPOXUMUYECKUX cncremMax Ha npumMmepe

anektpozoB | n Il poga. CTEKNsHHbIN 3NeKTpoa.




2.7 Ancopbumst  NOBEPXHOCTHO-aKTUBHLIX BELLEeCTB Ha

Pusueckan xumns rpaHunue Boaa-so3ayx. Aacopbumsa MAB Ha TBepabix
NMOBEPXHOCTHbIX SABNEHNI P yX. P P
agcopbeHTax.

2.8 OcHoBbI KONONgHoM xmmum | NpuUroToBrNeHne KOMMOuOHbIX PacTBOPOB U U3ydeHue
ux  koarynsumu. KonnowmgHas  3awuta  3onew
pactBopamn BMB. OnpeaeneHne cteneHn HabyxaHus
BbICOKOMOMEKYNISPHbIX BELLECTB.

13.2. Tembl (pasgenbl) AUCUUNIIMHBI U BUAbI 3aHATUN

Buabl 3aHATUI (KONMYECTBO YacoB)
Ne Haumerosarive Temb! pynnoBsle CamocTosaTenbHas
n/n | (pasgena) gucumnnuHel | Jlekuun KOHCYNLTALIN JTabopatopHble pa6oTa Bcero
1 OCHOBbI XMMUYECKOW
TepMOaMHaMUKK © 4 1 6 2 13
TEPMOXUMUU
2 | XvmMwunyeckoe paBHOBeCUE 4 1 6 2 13
3 TepmoguHamumka 4 1 6 5 13
pacTBOpoOB
4 da30Bble paBHOBECKS 4 1 6 2 13
5 XrMunyeckas KUHeTuKa 1 4 1 6 5 13
Katanus
6 ONeKTpoXmmumst 4 1 6 4 15
7 Pusnyeckasn xumusi § 4 1 6 > 13
NOBEPXHOCTHbIX SBNEHUI
8 OcHOBbI KOMongHom 4 1 6 4 15
XUMUM
Ok3ameH 36 36
Wtoro: 32 8 48 20 144

14. MeToanyeckue ykaszaHus Ansi ooyyarowmxcs no 0CBOEHNIO ANCLUUNIIUHDBI:

AyouTtopHas camocTosTenbHass pabota no AUMCUMNIWHE BbIMOMHAETCS Ha YYebHbIX
3aHATUSX MOA4 HenocpeaCcTBEHHbIM PYKOBOACTBOM MpernofasBatens M no ero 3agaHuio. Ha
nabopaTopHbIX 3aHATUAX CTyAeHTbl NMbo nHAMBMAyanbHO, NGO B cCOCTaBe Marnown rpynnbl
BbINONHAT nabopaTopHyto paboty. B xoge BbINONHeHUst paboT CTyaeHTbl npuobpeTtatoT
HaBblkn obpalleHus ¢ nabopaTopHbIM 060pyaOBaAHNEM U MHCTPYMEHTApUEM, CaMOCTOSTESTbHO
OCYLLECTBNAT 3KCMEPUMEHTbI, PETMCTPUPYIOT, aHaNU3NPYT U NHTEPNPETUPYIOT pesyrnbTaThbl
PU3MKO-XMMUYECKUX  nccnedoBaHun. PesynbtaTtbl  ydebHO-uccnegoBaTenbckon  paboThl,
BKMNtoYaa Heobxoaumble pacyeTbl, 3akNYeHUs M BbiBOAbl, OTBETbl Ha BOMPOCHI (3agaHus)
odopMnaTCA B paboyen TeTpaam cTyaeHTa. B koHue nabopaTopHOro 3aHATUSA pesynbTatbl U
MaTtepuanbl y4yebHO-uccrnegoBaTenbckoM paboTbl OOKMaAblBalOTCA npenogasaTtento, npwu
HeobxogmMmocTn obcyxgatTca B rpynne (otyeT o nabopaTopHoMm 3aHaTuMM). B cnydasx
nponycka nabopaTopHOro 3aHATUA MO KakMM-NMOO npuynHamMm CcTygeHT o0s3aH  ero
CaMOCTOATENBHO BbIMOMHUTL MOA4 KOHTPONEM npenodaBaTtens BO BpeMs WHANBMAYalbHbIX
KOHCYNbTauumn.

BHeayauTopHaa camocTtosiTenbHaa paboTa BbINOMHAETCA CTYOEeHTOM MO 3a4aHuto
npenogasatens, Ho 6e3 ero HenocpeacTBeHHOro yvactus. OHa Bkno4vaeT phopmMupoBaHue 1
YCBOEHME COAEepXaHWUsi KOHCMeKTa nekumn Ha 6ase pekoMeHOOBaHHOW fEKTOpoM yyebHown
nutepaTypbl, BKMOYass WHGOPMAUUOHHbLIE OOpasoBaTesibHble pPecypcCbl  (ANEKTPOHHbIEe
y4yeOHMKKN, 3MEKTPOHHble OGMONMOTEKM W Ap.); NOAroTOBKA K CeMuHapam u nabopaTopHbIM
paboTtam, ux opopmneHue.

Tekywasa artrectauma obecneuvBaeT nNpPOBEPKY OCBOeHMs Yy4vebHOro martepmana,
npuobpeTeHnss 3HaHW, YMEHUA U HaBbLIKOB B Mpouecce ayauToOpHOM U CaMOCTOSTENbHOM
paboTbl CTyaeHTOB, hopmupoBaHus obuienpodeccmnoHansHon komneteHumn (OMK-5).

Tekywass aTrectauus BKAw4aeT B cebsa perynspHble OTYeTbl CTYAEHTOB MO
nabopatopHbiM paboTam, BbINOSIHEHWE TECTOBbIX U WMHbIX 3a4aHUN K Nekuusm n pasgenam
dM3NYECKON XMMUM B COOTBETCTBUM C MeToaudeckmmum pekomeHgaumamm JIYMK no
ancumnnuHe «dmnsnyeckaa XMMmnsa».




dopMO NPOMEXYTOYHOW aTTecTaumm 3HaHWN, YMEHUN W HaBblkoB OOy4atowmxca
ABNAETCH YCTHbIN 9K3aMEH.

O6yuyeHne nu ¢ orpaHNyYeHHbLIMU BO3MOXHOCTSIMU 340POBbS OCYLLECTBASETCS C Yy4ETOM
X NHOUBMAYanbHbIX NCUXOPU3NYECKUX OCOBEHHOCTEN U B COOTBETCTBUW C MHAMBUAYANbHOWM
nporpammMon peabunurauum.

Ana nuuy ¢ HapylweHrneM criyxa Ha NEKUMOHHbIX 3aHATUAX U NabopaTopHbIX 3aHATUAX
npy HeobXxo4MMOCTM JONyCcKaeTCa MPUCYTCTBUE acCUCTEHTa, a Tak Xe, CypAonepeBo4MKOB U
TUhocypaoonepeBoaYnKOB.

MpomexyToyHaa aTtTecTtaums ANs nuu € HapylweHusiMM  criyxa MpoBOAUTCS B
NMMCbMEHHON dhopMe, NpU  3TOM  MCMNOMb3yTCA obwme Kputepum oueHmBaHus. [lpu
HeobxoanMoCTH, BpeMs MOATOTOBKN Ha 3K3aMeHe MOXeT ObITb YBENUYEHO.

Ona nvy c HapyweHuem 3peHus  JonyckaeTcs ayguarnbHoe npefocTaBrieHune
WHpopmauun (Harpumep, C WUCMOSNb30BAHWEM MPOrPaMM-CUHTE3ATOPOB peYn), a Takxe
MCNoNb30BaHME Ha feKUuMsxX 3ByKO3anucbiBaloWMX YCTPOUCTB (OMKTOoHOB M T.4.). Ha
NEKUMOHHBIX 3aHATMAX W nabopaTopHbIX 3aHATUAX Npu HeoBXOoAMMOCTWM  AornyckaeTcs
NPUCYTCTBME acCUCTEHTa.

lMpu npoBedeHWN MPOMEXYTOYHOM aTTecTauun Ans vy C HapylweHUEM 3peHus
TecTMpoBaHue MoxeT ObITb 3aMeHeHO Ha YCTHoe cobecenoBaHue no Bonpocam. [lpwu
HeobXxoAMMOCTU, BPEMS MOArOTOBKN Ha 3K3aMeHe MOXET ObITb YBENnUYeHo.

Ana nuy ¢ HapyLeHnaMn OrnopHO-ABUraTenbHOMo annapaTta Ha NEKUMOHHBIX 3aHATUSX U
nabopaTopHbIX 3aHATUAX NPY HEOBXOAMMOCTN JOMNYCKaeTCs NPUCYTCTBUE acCUCTEHTa

lMpomexyTodHas atTectaumMs AN iy € HapyLeHWAMU  OMOpPHO-ABUraTenbHOro
annapata npoBOAUTCHA Ha OOLMX OCHOBaHUAX, MpuU HeobXxoaMMOCTU npoueaypa 3K3amMeHa
MOXeT ObITb peanns3oBaHa UCTaHLMOHHO.

Mpn peanusaumn OUCLMNIIMHBLI C UCMOMNb30BaHNEM AUCTAHUMOHHBLIX OBpasoBaTesibHbIX
TEXHOMOMMA UCNOSb3YITCA MHCTPYMEHTbI 3MNEKTPOHHOM MHGOPMaLUMOHHO-0bpa3oBaTenbHON
cpegbl BIY «3nektpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru) w/vnn “MOOK BIY”
(https://mooc.vsu.ru), cepsucbl BuaeokoHdepeHuun (BigBlueButton, Zoom, Discord n gp.),
9NEKTPOHHAas NoYTta, MecceHoXepbl U COLICETN.

15. lNepeyeHb OCHOBHOM U [OOMNOSIHUTENLHOW nUTEpPaTypbl, PECYPCOB WHTEpPHeET,
Heo6Xx0ANMbIX ANA OCBOEHUA AUCLUNNUHbI

a) ocHOBHas nuteparypa:

Ne n/n NCTOYHKK

1 Kyopsuwesa H.C. . dusmyeckas xumus : y4ebHuk ana 6akanaepos : [anga ctya. Bysos] / H.C.
Kyapswesa, J1.I. boHgapesa ; Cnb. ®egep. YH-T .— Mocksa : KOpanT, 2013 .— 340 c.

> Benges A.T1. ®dusnueckasa n konnomaHasa xmmus / A.T1. Benges, B.W. Kyuyk ; nog pea. A.l.

BensieBa. M. : TOOTAP-Meaua, 2014. — 751 c.

6) gononHuUTenbHasa nNuTeparypa:

Ne n/n M cTOYHMK
lopwkos B.N. OcHoBbl dhmanyeckon xumun: y4eb. ansa ctyd. By30B, 00y4y. N0 HanpaBneHuo n
3 cneunanbHocTu "buonorus” / B.W. MNopwkos, WN.A. KyaHeuos. - 3-u3a. - M. : BUHOM.

JlabopaTopust 3HaHnn,2006. -407 c.
duanyeckas xumus. MNprHUMNBI U TpUMeHeHne B Guonormdeckux Haykax / W. TuHoko [v gp.];

4 nep. ¢ adrn. E.P. PasymoBou; nog pea. B.W. NopwkoBa .— M. : TexHocdepa, 2005. — 743 ¢

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

B) MHPOPMALIMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchbl:

Ne n/n Pecypcbl UHTepHeT

6 www.lib.vsu.ru — 3oHanbHasa HayyHast bubnunoteka BI'Y
dusnyeckasn n konnongHas xumus [OnekTpoHHbi pecypc] / A. 1. Benses, B. . Kyuyk; nog pea.

7 A.Tl. BengseBa" - M. : TOOTAP-Meaua, 2014. - 752 c.

https://studmedlib.lib.vsu.ru/book/ISBN9785970427668.html
dusnyeckan xummust [ONeKTPoHHbIN pecypc] : y4ebHuk / XapuTtoHos HO.A. - M. : FTOOTAP-Megaua,
2013. - https://studmedlib.lib.vsu.ru/book/ISBN9785970423905.html



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/

YOMK «dusnyeckasn n konnongHasa xmmusi. MbO»
https://edu.vsu.ru/course/view.php?id=2156&notifyeditingon=1

16. MNMepeyeHb y4eOHO-MeTOANYECKOrO ob6ecneyvyeHns Ansi CaMOCTOATEeNIbHOWN paboThl
Ne n/n MCTOYHKK

dusmdeckas 1 KonnongHasa Xumus: nporpaMmma Kypca, KOHTpOrbHble BONPOCH! 1 nabopaTtopHble
Mporpamma, TecTbl U nabopatopHble paboTbl N0 PU3NYECKON XUMUKN [DNEKTPOHHBLIN pecypc] :
mMeToamdeckoe nocobue : [gna ctya. 1 n 2 kypca mea.-6uon. dak. Hanpaenenun 30.05.01 -

1 MeanumHckast buoxmmus, 30.05.02 - MeaumumHckas 6uodmsmka, 30.05.03 - MeanumHckas
knbepHetuka, 06.03.01 - buonorus] / BopoHex. roc. yH-T ; [cocT.: H.B. Mopo3sosa, B.1O.
KoHnpgpawuvH, U.B. MpoTacosa, KO.N. MapbirnHa] .— 3neKkTpoH. TekCToBble AaH. — BopoHex :
Mapatenbckuin gom BIY, 2020 .— 3arn. ¢ Tutyna akpaHa .— CB0OGOAHbIN JOCTYM U3 UHTPaceTn
BI'Y .— TekctoBbit dann .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m20-108.pdf>.

> MpakTnyeckue paboTtbl No dusmyeckon xumun: yyeb. nocobue / 1O. IN. Akynosa [u gp.]; nog pea.
K.IN. MuweHko n gp.—5-e nag., nepepab.—CIl16. : NMpodeccus, 2002.—382 c.

17. OOGpasoBaTenbHble TEXHONOrMWU, MUCNOfib3yeMble MNpu peanusaumm y4eOHOM
AUCLUMNIWHBbI, BKNOYas AUCTaHUMOHHbIe obpasoBaTenbHblie TexHonoruu (OOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe OOyyYeHue):

Mpun peanusauun AWCUMNAMHBLI C UCMONb30BaHNEM AMCTAHUMOHHBLIX OBpa3oBaTernbHbIX
TEXHONOMA WCMOMb3YHTCA WHCTPYMEHTbl 3MNEKTPOHHOM MHGOPMaLUMOHHO-06pa3oBaTenbHON
cpeabl BIY «3nektpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru) w/vnn “MOOK BIY”
(https://mooc.vsu.ru), cepsucbl BuaeokoHdepeHuun (BigBlueButton, Zoom, Discord n gp.),
9MNEeKTPOHHas NoYTa, MeCCEHAXEPbI U COLCETU.

18. MaTepnanbHO-TeXHUYECKOEe obecneyeHme AUCLUNIIUHDI:

AyouTtopumn yyebHoro doHaa rnaBHoro kopnyca BIY (YHuepcutetckasa nn., 1) ans
npoBedeHUs 3aHATUW  NEKUMOHHOTO W CEMWHAPCKOro TUMOB, TEKyLlero KOHTpons u
NMPOMEXYTOYHOM aTTecTauum AyauTOPUM OCHAaLLEHbl CchneunannsaMpoBaHHoOM Mebenblo U
obopynoBaHnem (Y4yebHo-nabopaTopHbI KoMnnekc «®dPuamyeckass n KonmoumgHas XuMusy,
YCTa@HOBKM AN KPUOCKOMUYECKUX M3MEPEHUIN, KanopumeTpbl, KOHAYKTOMETPbI, MOHOMEpHI,
BONbTMETPbI), MyNbTUMEANNHON TEXHUKON (npoekTop AcerX115HDLP, akpaH Ans npoekropa,
HOyTOYK LenovoG580 C¢ BO3MOXHOCTbIO MOAKMoYeHna K cetn «MHTepHeT»). KomnbioTepHble
Knaccbl obwero goctyna YHuBepcuteTckoro ueHTtpa BIY (YHuBepcuteTckasa nn., 1, rmaBHbIv
kopnyc BIY, komHaTel 40/5 wn 40/3) gna camocTosaTenbHoM paboTbl OOy4aroLmxca
(CneumnanuampoBaHHast mebenb, koMnbloTepbl (cncteMHbii 6nok PentiumDualCoreCPUEG500,
MoHuTOp LGFlatronL1742 (27 wT.) C BO3MOXHOCTbLIO NOAKMIOYEHUS K ceTu «HTepHeT»).

19. OueHo4HbIe cpeacTBa ANA NPOBeAEHNA TEKYLEN N MPOMEXYTOYHON aTTecTaumm

MopanoK OLEHKM OCBOEeHMs obydalowmmuca ydyebGHoro MaTepuana onpegensercs
codepkaHMeM crieayrwmnx pa3aenos ANCUMINIVHBL

dopMnpoBaHNA 3HAHWNI, YMEHUN,

ONCLUUNINUHBI NNn

Kop v copepxaHue MnaHnpyemble pesynbTaThl OT1anbl
KOoMneTeHumun 00yyeHns (NnokasaTenu JOCTMKEHUS dopmupoBaHus dOC*
3a4aHHOrO YPOBHSI OCBOEHUS KOMneTeHuMn (cpeacTtBa
KOMMeTeHUUN nocpeacTsom (pasgensbl (Tembl) OLEeHVBaHWS)

MHHOBALIMOHHbIX 3aaauy

3aKOHbI TepMOoANHaAMUKNA, KWHETUKN,

HaBbIKOB) MoAayns U ux
HanMeHoBaHue)

Or1K-1 ncnonb3oBatb 1 3HaTb: OCHOBHbIE PU3MKO- 1.1.-1.8. YCTHbIN onpoc
NPUMEHSITb XUMUYECKME 3aKOHbI U POpMyIbl
dyHOaMeHTarbHbIE 1 BnageTb: OCHOBHbIMU (PbU3NKO- 3.1.-3.7. JTabopaTopHas
npuknagHble XUMUYECKMMN MeTodamMU aHanusa paboTa, oTyeT
MeLM LMHCKME, BeLLeCTB; MaTeMaTU4eCKuM
€CTECTBEHHOHayuYHble annapaTtoM npu peLieHun
3HaHWA AN NOCTAHOBKM U | pacyeTHbIX 3agad
peLueHnsa cTaHaapTHbIX U YyMeTb: MPUMEHATb OCHOBHbIE 1.1-3.8 Komnnekt KM



https://edu.vsu.ru/course/view.php?id=2156&notifyeditingon=1
http://www.lib.vsu.ru/elib/texts/method/vsu/m20-108.pdf
https://edu.vsu.ru/
https://mooc.vsu.ru/

npodeccrnoHanbLHOn Teopun pacTBopoB, ha3oBbIX U
AedaTenbHOCTU XNMUYEeCKNX paBHOBeCI/II7I,
ANEKTPOXUMUUN NPU peLLEeHN
npodeccnoHarnbHbIX
TEOPETUYECKUX N paCHETHbIX 3adad
No HanmeHoBaHune KoMneTen WHankaTop(bl)
n/n pasgena ancumniinHbl Vlﬂ(l/l) OOCTUXeHna OLJ,eHO‘-IHbIe cpencrtea
(mogyns) H KOMMNeTeHUMMN
OCHOBBI XUMKECKOM OMK-1.2, OTK- OTuyeT Mo nabopaTopHoii paboTe,
1. TEPMOAMHAMUKN U OrlK-1 13 .
TEPMOXUMY : YCTHbIN ONpoC, TecT
5 Xumuyeckoe OMK-1 OrlK-1.2, OlK- OTtyeT no nabopatopHon pabore,
: paBHOBecue 1.3 YCTHbI/ ONpoc
TepmoguHamuka OrK-1.2, OMK- OtyueT no naboparopHou pabdoTe,
3. OriK-1 _
pacTBOpPOB 1.3 YCTHbIN ONpoC, TecT
4 ®da3soBble paBHOBECKS OMK-1 OrlK-1.2, OMK- OTtyeT no nabopatopHou pabore,
: 1.3 YCTHbI ONpocC
XvMunyeckasn KMHeTvKa 1 Or1K-1.2, OlK- OTtyeT no nabopaTopHou pabore,
5. OriK-1 .
Katanus 1.3 YCTHbIV ONpoOC
5 OneKTpoxumMmns OMK-1 OrlK-1.2, OMK- OTtyeT no nabopatopHou pabore,
' 1.3 YCTHbIV ONpocC, TecT
duanieckast Xnmus OMK-1.2, OMK- OTueT no naGopaTtopHoi paboTe,
7. NOBEPXHOCTHbIX OriK-1 13 .
SBREHI : YCTHbIA ONpOC
OcHoBb! konnonaHow OrK-1.2, OrK- OTt4eT No nabopartopHon paboTe,
8. OriK-1 .
XMUM 1.3 YCTHbIN ONpoC, TeCT
lMpomexyTouyHas aTTecTauuns
dopMa KOHTPONs — 9K3aMeH Komnnekt KAM

20. TunoBble OLEHOYHbIe cpeactBa M MetoauyveCkKkune wmMartepuanbl, onpegensrowiune

npoueaypbl OLeHUBaHUA

20.1. TeKyWwMn KOHTPONb yCreBaeMoCTH

KOHTpOJ‘Ib ycnesaemMocCT no gucunniimnHe ocywecTBndeTca C NOMOLLbHO crneayrwnx OUueHOYHbIX

cpeacTs:
lMepeyeHb NabopaTopHbIX paborT:

OnpegeneHune TennoBoro achdekTa PU3NKo-XMMmMHeCcKoro npotiecca.

M3yyeHme xummuyeckoro pasHosecusi B cucteme xnopug xenesa (ll) - nogmag kanums.

Kpuockonusi.

M3yyeHune pa3oBoro paBHOBECUSI B OrpaHMYEHHO CMELLNBAIOLLMXCS XKMOKOCTSAX.

[TOMOreHHO-KaTanmMTM4ecKkoe OKUCIEeHNE nogmaa Kanms I'IeprJ'IbeaTOM aAMMOHNA.

KoHgykTomeTpus. [oTeHunomeTpus.

Azcopbums NOBEPXHOCTHO-aKTMBHbIX BELLECTB Ha rpaHuLe BO4a-BO34yX M Ha TBepAbIX agcopbeHTax.

O INOO|O|RWIN(F

[MpurotoBneHne KonMmoOMAHbLIX PacTBOPOB M M3yyeHWe ux koarynsauuu. KonnowugHas 3awmrta 3onemn
pactBopamu BMB. OnpegeneHuve cteneHn HabyxaHusi BbICOKOMOIEKYNAPHbIX BELLECTB.

B TeueHne cemecTpa CTygeHT BbiNonHAeT 8 nabopatopHbix paboT. Mo kaxgon pabote CTyaeHT
COCTaBnsieT OTYeT, BKMAYAWOLWMA OnNucaHne Metoda U3NKO-XMMUYECKOTO WUCCNEedOBaHUS U
obopynoBaHus,, obocHOBaHMe BblGOpa MeToda, MHTepnpeTauuto pesynbTaToB, 3akKNiuYeHus unm
BbiBOAbl. [lpn oTyeTe no kaxgon nabopatopHon paboTe OCyLecTBRAeTCA YCTHbIA Onpoc Mo
cooTBeTCTBYyOWEN Teme. JlabopaTOpHbI NPAKTUKYM CHUTAETCS BbIMNOSHEHHBIM NPWU YCNOBUM HanNn4yus
oTyeTa no BcemM paboram.

Mo HekoTOpbIM pasgernam OUCLUMNIMHBI KOHTPOMb MOSTYYEHHbIX 3HaHWIA NpoBoAnUTCs B chopme
TecTMpoBaHusa (Bcero 4 Tecta). Bonpocbl ana TectoB (GOPMMPYKOTCS Ha OCHOBaHWW coAepXaHus
ancunnnuHel (cm. n. 13 paboden nporpammbl). TecT oueHuBaetca no wkane ot 0 go 5 6annos
NPONOPLMOHANbHO KONMYECTBY NPaBUilbHbIX OTBETOB.



20.2. NpomMmexyToyHas atrecTauus

[MpomexyToyHas aTTecTaumns No QUCLMNIIMHE OCYLLECTBNSETCS C NOMOLLBIO OLEHOYHbIX CPeacTB:
Mpumep KUM.

YTBEPXOALO

3aBepytoLumii kacpeapom

H13NYECKON XUMUMN

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

HanpaeneHne noarotoBku / cneumanbHocTb 30.05.03 MegununHckas knbepHeTumka
Oucumnnuua dusmyeckas xmmms

dopma 0byyeHnss ouHasi

Bua koHTpona ak3ameH

Bug aTtTectaumm NpoMexxyTouHbIN

KoHTponbHO-namepurtenbHbii matepuan Ne 1
1. TepmoanHammyeckas cuctema. MIsonupoBaHHble, OTKPbITbIE U 3aKPbITble CUCTEMBI.
2. CKOpOCTb peakuun, KOHCTaHTa CKOpocTu. PaKkTopbl, BMAIOLWME HA CKOPOCTb XMMUYECKUX peaKkLn.

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

OnucaHue TexHonornum npoeeneHuUs 3K3amMeHa.

OK3aMeH nNpoBOANTCS B MMCbMEHHOW hopMe C BO3MOXHOCTbLIO YCTHOro cobecegoBaHuns
no sonpocam KMM. lMNonyuns KM, cTyaeHT roToBUT NUCbMEHHbIN OTBET B TeyeHne 30 MUHYT
6e3 ncnonb3oBaHUs y4ebHbix MaTtepuanos. OTBET AOSKEH coaep)XaTb OCHOBHbIE
onpegerneHuns, Mmatematmyeckne popmyrbl, ypaBHEHUA XUMUYECKUX peakuuin, npuMmepsbl
onucbiBaeMbIX U3UKO-XMMUYECKUX ABNEHUIN, TeOpeTUYeCKyto Basy npuMeHeHnsa pusnko-
XMMUYECKOro MeToa nccrnefoBaHus 3TUX ABMEHUA U MHTepnpeTaunm nonyyYeHHbIX
pes3ynbTaTtoB. B cnyyae oTCyTCTBMS Kakoro-nmbo anemeHTa oTBeTa npenogasartenb NpoBoaUT
yCTHOe cobeceoBaHMe CO CTYLEHTOM C LiENbIO BbISABMEHUS He4oCTatoLWwen MHopMaLumu.

TpeGoBaHus K BbIMNOMHEHUIO 3ajaHUN, WWKalbl U KPUTEPUM OLIeHUBaHUA

[Ona oueHuBaHWs pe3ynbTaToB OOyYEeHUA Ha JK3aMeHe WCMOonb3yKTCHa creayolme
nokasarernu:
1) 3HaHMe y4yebHOro marepmana u BrnageHue MNOHATUWHBIM annapaToM Teopun PU3NYECKOM
Xnmuu;
2) yMeHUe CBs3biBaTb TEOPUIO C MPAKTUKOMN;
3) yMeHue unnicTpnpoBaTb OTBET NpuMepamMun, paktamu, AaHHbIMU Hay4YHbIX UCCeaoBaHUN;
4) yMeHMe nNPUMEHATb OCHOBHble  MaTeMaTUYeCKMe  BbIPaXEHUS Mpu  peLueHun
3KCnepuMeHTarbHbIX 3a4ay;

[nsa oueHnBaHuA pe3ynbTaTtoB 0OyYeHNa Ha 3aveTe C OLEeHKOW ucnonbdyetcsa 4-6annbHas

Wwana: «O0TANYHO», «XOPOLUO», «YAOBIIETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.
CooTHoLLEHWe NokasaTerneun, KpUTepMEB 1 LIKarbl OLLEHMBAHUSA pe3yNbTaTtoB 00yYeHUs.



Kputepum oueHMBaHnA KOMNeTEHLNN

YpoBeHb
cchopmmpoB
aHHOCTK
KOMMNeTeHumn
n

LLikana ouyeHok

BesynpeyHoe BbINOMHEHME B Npouecce n3yyYeHns
AVCUMNITNHBI BCEX 3afaHni B cemecTpe. BcecTOpoHHUE 1
rnybokune 3HaHnsa No TepMOANHAMUKE, KNHETUKE,
ANEKTPOXMMUN, (PUBNKOXNMUN OUCNIEPCHBIX CUCTEM U
NMOBEPXHOCTHbLIX SBNEHUN. VX NnpuMeHeHne ans peLlueHns
3a4ad no OCHOBHbIM pasgenam Kypca. [MonHbIn OTBET Ha
o6a Bonpoca 6uneTa, BKNIOYAOLWWNIA BCE NEPEeYnCrEHHbIE
B TEXHOSIOMMM NPOBEAEHUSA 9K3aMeHa ANIEMEHTHI.

NoBbILLIEHHbI
M ypoBEHb

OTnnyHo

BbinonHeHne B npouecce n3yveHnst QUCLMUMNIMHBLI BCEX
3agaHun B ceMecTpe. [locTaTouHO NOfHOE 3HaHWe
yyebHOro matepuana, npeaycMoTpeHHOro paboyen
nporpaMmmMmon. Hannume apryMmeHTMpoBaHHOIo U
000oCHOBaHHOro OTBETA Ha BOMPOCHI buneTa.
[lonyckalTcst He3HaunTeNbHbIE OLUNMOKM N HETOYHOCTH,
KOTOpble UcnpasBneHbl nocrne yctHom 6ecefbl C
npenogaBaTenem.

BasoBbin
YPOBEHb

XopoLuo

YacTuyHoe BbINONHEHME B nNpoLecce ndyvyeHus
ANCUMNANHBI BCEX 3aaHUN B ceMecTpe. 3HaHue
OCHOBHbIX MONOXeHun paboyen nporpammel. OTBET
HenonHbIn, 6e3 060cHOBaHUM 1 NpuMepoB. OLWNGKN
YCTPaHSATCA NO AOMOSTHUTENBbHBLIM BOMPOCaM
npenogasartens.

Moporoskii
YpOBEHb

YaoBneTBopu-
TenbHO

HeBbIiNnonHeHne B Npouecce U3yyYeHus AUCLUMNINHBLI BCEX
3agaHunn B cemecTtpe. OTpbIBOYHbIE 3HaAHWSA. [pybbie,
NpyHUMNnanbHble ownbKM Npu oTBETE Ha BOMPOCHI
GuneTa n yCcTHble BONpoCkl Nnpenogasartensi. HeymeHune
pelwaTtb NPOCTeNLIME NPaKTUYECKNE 3a4a4M.

Heynosnetsoput
ernbHO

I'IpM peannsaunn gncuunnimnHbel B ANCTaHUMOHHOM cbopmaTe BO3MOXXHO BbICTaBrieHME OLIeHKN 3a

aK3amMeH Mo pesyrnbtatam obyyeHns B cemecTpe.

20.3 ®PoHAO OUEHOYHbIX cpeacTB CchOPMUPOBAHHOCTU

pekoMeHAyeMbIM ANA NpoBeAeHUA OUarHocTMYeckux pabor

KOMNeTeHUUn CTYyAEHTOB,

MepeyeHb 3agaHui Ans npoBepku cchopMMPOBAHHOCTU KOMMETEeHL UM

1) TecToBble 3a0aHUSA:

4)AU =0

Tecm 1

Kputeprnem camonponsBosibHOrO NpoTeKaHUs NpoLecca B 3aKpbITOM CUCTEME SABMSETCS:
1) AH > 0; 2) AG < 0; 3) AS < 0;

OTBeT: 2

Tecm 2

KonunyecTtBo noHoB, obpasytomxcs npu guccoumaumm Ca(NOs)2, paBHo:

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

OTtBeT: 3

2) CUTyalUOHHble 3aaHuda C pa3BepHYTbIM OTBETOM CIl10XKHbIe

Myctb B peakuum N2 + 3H2 = 2NH3 ycTaHOBUMAOCH XMMMN4eckoe paBHoBecue. Hasosute Tpu dhaktopa, nsmeHeHue

KOTOpPbIX NpmuBedeT K YCTaHOBJTIEHUIO HOBOIO MOJ1I0XKEHUA paBHOBECUA.

OteeT: Temnepatypa, [laBneHne, KoHueHTpaums

3) CUTyauMOHHbIE C pa3BepHyTbIM OTBETOM MPOCTbIe

1. Ha3zoBuTe aBe 0CHOBHblE 0COBEHHOCTU hepMEHTaTUBHOMO KaTtanusa.
Bo3MoxHble 0TBETHI: M3bUpaTENBHOCTL (CENEKTUBHOCTL), BbICOKAst aKTUBHOCTb (300(heKTUBHOCTD).




2. YKaxnte npu4rHy NOHWXKXEHUsA TeMnepaTypbl Kpuctannusawmm pacteopa no CpaBHEHUIO C TemnepaTypom
KpucTannusaumm pactBopuTens.

B03MOXHbIN OTBET: KpUCTannmM3aumnsa HacTynaeT, Korga gaBreHne HacbIWEeHHOro napa Hag XXngkon dason
CTaHOBUTCA PaBHbIM AaBreHuo Hag TBepaon hason. CornacHo 3akoHy Paynsi, AaBrneHne HacbIWEeHHOro napa
pacTBOPUTENS Hag PacTBOPOM HUXe, YeM Hag COOCTBEHHOW Xnakon dpason. [osToMy B pacTBope BblipaBHMBAHNE
AaBrEeHWI HaCbILEHHOro napa Haz XXuakon u Teepaov dason HacTynaeT npu 6onee HU3KOM TemnepaTtype, YeM B
YMCTOM pPacTBOpUTESE.

4) 3agaHus, TpebytoLLero KOpoTKoro oTeeTa

1. FomMoreHHas 4YacTb reTeporeHHoOn CUCTEMbI, OrpaHMYeHHas NOBEPXHOCTbIO pasgena, 3To

OrtBeT: dhasa

2. MNpouecc ocepaHusa YacTul, gucnepcHon asbl B XXMAKOM Mnv razaoobpasHon AMCNepCMOHHON cpeae nog
ﬂeVICTBVIeM CUINbI TAXXKEeCTU - 3TO

OTBeT: cegumeHTauus

CTpyKTypa, KpUTEepUN U WKanbl OLleHUBaAHUSA:
[nsa oueHnBaHMA BbINOMHEHMSA 3a4aHUN ucnonb3yeTcs bannbHas wkana:

1) 3aKpbIThle 3a0aHUs (TECTOBbIE, CPEAHUN YPOBEHb CIOXHOCTH):
e 1 6ann — ykasaH BEPHbI OTBET;
e (0 6Gannos — ykasaH HEBEPHbI OTBET, B TOM YMCIIE YaCTUYHO.

2) OTKpbITblE 3a4aHUS (TECTOBbLIE, MOBbILLEHHbIN YPOBEHb CMOXXHOCTU):
e 2 Ganna — ykasaH BEpPHbI OTBET;
e (0 6Gannos — ykasaH HEBEPHbI OTBET, B TOM YNCIE YaCTUYHO.

3) oTKpbITblEe 3aAaHUs (MUHU-KEWCbI, CPeAHUIN YPOBEHb CNOXHOCTH):
e 5 GannoB — 3ajaHue BbINOSIHEHO BepHO (MONyYeH MNpaBUibHbIA OTBET, OOOCHOBaH
(aprymeHTMpoOBaH) xon BbINOSIHEHMS (NPU HEOBXOAMMOCTN));
e 2 Ganna — BbINOMIHEHNE 3a4aHNSA COAEPXUT HE3HaAYUTENbHbIE OLWNOKN, HO NpUBEOEH
NpaBWibHbIN  XOL4 PaACCY)XOEHUW, WM MNOMNYYeH BEPHbIN OTBET, HO OTCYTCTBYET
obocHOBaHME Xxoda €ro BbINOMHEHUs (ecnum OHOo 6biNo HeobxoauMbIM), MW 3adaHue
BbIMOSTHEHO HE MOSIHOCTbIO, HO MOMNyYeHbl MPOMEXYTOYHbIE (YaCTUYHbIE) pe3ynbTaTbl,
oTpaxarolune NpaBUNbHOCTbL XOA4a BbINOMHEHUA 3adaHus, Unu, B criydae ecnv 3agaHue
COCTOUT U3 BbIMONTHEHNS HECKOMNbKNX Noa3agaHmin, 50% KOTOpbIX BbINOSIHEHO BEPHO;
e 0 GannoB — 3agaHMe He BbIMOSHEHO WAW BbIMOMHEHO HEBEPHO (XO4 BbIMNOIHEHUS
OoLWNBOYEH UK COAEPXKMUT rpydble OWMOKM, 3HAYMTENBbHO BRAMSIOLWMNE HA AanbHeunee ero
n3yyeHue).




