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1. Koag ¥ HauMeHOBaHMe HanpaBlieHUs1 NoAroToBku/cneynanbHOCTH:
30.05.01 MeguumHckas bmoxmumms

2. Npodunb nogroroBku/cneunanusaumsa: MeguumHckaa Guoxmmms
3. KBanudumkauma BbinyCKHUKa: Bpay-o6MOXMMMK
4. ®opma ob6y4eHus: oyHas

5. Kachegpa, oTBevarLwan 3a peanmsaumio QUCLUNIIUHDI:

dom3anyeckon Xmmmnm

6. CoctaBuTenu nporpaMmmbl:
Mopo3soBa HaTanba bopucoBHa, K.X.H., JOUEHT
pyweBckas CBeTnaHa HukonaesHa, K.X.H., JOLEHT

7. PexomeHpgoBaHa: HMC xumundeckoro gpakynbteTta ot 27.03.25, npotokon Ne 3

8. YuebHbIn roa: 2025/2026 CewmecTp: 2



9. Uenu n 3apgaum y4e6HON AUCLMNIIUHDI

Llensimu oceoeHusi y4ebHOU OucyurniuHbl S8715IK0MCS:

- N3y4YEeHMEe OCHOBHbIX MOHATUA W 3aKOHOB (OU3NYECKOW XUMUM TEPMOAMHAMUKU W
XUMNYECKON KNHETUKU;

- O3HAKOMIIEHNE C TEPMOAMHAMMYECKMMUN U KMHETUYECKMMW MeTodamMu UCCnenoBaHust
BMoxuMmnyecknx o6 bEKTOB U NPOLIECCOB;

3adayu y4yebHoU OuCyUMNIUHbI:

- 0By4nTb CTYOAEHTOB OCHOBaM (PEHOMEHOMOrMYEeCKOM U XMMUYECKON TEPMOANHAMMUKN,
TepMOOMHaMMYECKON TEOopuUM pacTBOPOB M (Pas3oBbiX pPaBHOBECUW, XUMUYECKOM KUHETUKU WU
KaTanuaa, a Takke aremMeHTam 3eKTPOXMMUN U KONNOUOHON XUMUK;

- copmupoBatb yMeHue BblGUpaTb onTUMarnbHble MeToAbl  PU3NKO-XUMUYECKMX
nccneoBaHMn M NPUMEHATb HEOBXOOUMBINM MOHATUWHBIA  annapaT BaXXHENWWUX pasgenos
dPM3NYECKON XMMUM NPU peLLeHnn NpohecCcuoHanbHbIX 3a4au.

10. MecTo yyebHOM ancuUNUHbI B cCTpyKType OOI:

YyebHaa aucuunnuHa «dPusnyeckass XMMma» OTHOCUTCA K Onoky «ucumnnunHbl
(mogynu)» depepanbHOro rocyaapcTBeHHOro obpasoBaTenbHOro CTaHgapTa  BbICLUErO
obpasoBaHus no crneumansHoctn 30.05.01. MeanuunHckas Guoxmmmnsa n BxoauT B 00s3aTeNbHYH0
YyacTb 3TOro Gnoka.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AuUcuUNnNuHe/MoAaynko (3HaHUA, YMeHwus,
HaBbIKW), COOTHECEHHbIe C NIaHUPYeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTeribHOM
nporpaMmmbl (KOMNeTEeHLMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Kopn HaseaHue Koa(bl) MugukaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
KOMMeTeHL MK
OlK- | CnocobeH OlK-1.2 | Ncnonb3ayeT 3HaTb: OCHOBHblE MOHATUA U 3aKOHOMEPHOCTU
1 ncrnonsL3oBaTh U OCHOBHblE HU3N4EeCcKkon XMMnu.
NPUMEHATb €CTEeCTBEHHOHaYu4HbI
dyHOAaMeHTanbHbl € MOHATMA 1 MeToAdbl | YMeTb: MNPUMEHATb  TEePMOAMHAMUYECKMN U
€ 1 NpuKknagHole nccrnegoBaHus npu KMHETUYECKUI noaxodbl ans onucaHus
MeauumHCKue, peLueHnn BUOXMMMNYECKMX NPOLLECCOB.
eCTeCTBEHHOHay4H npodeccnoHanbHbIX
ble 3HaHuA Ans 3agay Bnagetsb: OCHOBHbIMM mMeTodamMu
NMOCTaHOBKM U TEPMOANHAMUNYECKOTO U KNHETUYECKOro aHanusa
peLueHus PU3NKO-XUMUYECKUX CUCTEM.
CTaHOapPTHbIX 1
WHHOBALMNOHHbIX OlK-1.3 | UHTepnpeTupyeT 3HaThb: OCHOBBbI TepMoANHaMUYECKMX "
3apad pe3ynbTaThl KMHETUYECKUX MEeTOAOB  (PU3NKO-XMMNYECKOTO
npodeccnoHansHo €CTEeCTBEHHOHaYy4Hbl | UccnegoBaHus
" gesaTenbHOCTU X nccnegoBaHun
npu peLleHnm YMeTb: NPUMEHSATb OCHOBHbIE 3aKOHb!
npodeccnoHarnbHbIX | TePMOAMHAMMUKKN, KUHETUKM, TEOPUM pacTBOPOB,
3agad has3oBbIX 7] XUMUYECKUX paBHOBECUH,
SMNEKTPOXMMUM W KOMMOMOHOW  XUMUW  MNpU
peLleHnn npodeccnoHanbHbIX TEOPETUYECKNX U
pacyeTHbIX 3aday
Bnagetb: matemaTudeckum  annapatom B
NPUMEHEHMN K UWHTepnpeTauum pesynbTaTos
(PM3MKO-XMMUYECKNX UCCregOBaHUN




12. O6beM AUCUUNUHbI B 3a4eTHbIX eanHMuax/yac. — 108/ 3.

dopma NpoMexXyTO4YHOM aTTecTauum dK3aMeH

13. TpyaoemkocTb No BMAaAM y4eOHOM paboTbl

TpynoemMkocTb
Bupg yyebHor paboTbl Bcero Mo cemecTpam
Cemectp Ne 2
AyOuTOpHbIE 3aHATUSA 56 56
nekuunu 16 16
rpynnosble 8 8
B TOM ymcne: KOHCYmnbTaumm
npakTnyeckme - -
naboparopHble 32 32
CamocTosaTenbHas paborta 16 16
B TOM Ymncne: KkypcoBas pabora (npoekT) - -
dopma NPoOMEXYTOYHOM aTTecTaumnn 36 36
(ak3ameH — 36 yac.)
UToro: 108 108

13.1. CopepxxaHue QUCLUMNIUHDI

Peannsauus
pasgena
Ne n/n Haumerosakme pasaena CopepxaHve pasgena gUCUMNIUHGI ANCLININHBI
ANCUUNNNHBI NOMOLLIbIO
OHNawH-Kypca,
QYMK
1. Nlekuum
11 OCHOBbI XMMUYECKOW Mpeometr dwusnyeckon xumun. Pomnb  dusnyeckon | AYMK
TEPMOAMHAMUKN U Xumumn B Bronoruun. Bzaumoceasb umsmdeckon xummm | «dusnyeckas un
TEPMOXUMUU n Guoxmmmn. TepmoguHamuyeckne CUCTEMbI, WX | KONnouaHas
knaccudpukaums. MapameTpbl U PYHKUUN COCTOSHUSA. | Xumusa. MBO»
TepmoagmHamnyeckoe pasHoBecue. Hynesown npuHumn | https://
TepmoanHamuku. [lepBbii  3aKOH TepMoaMHamuKku. | edu.vsu.ru/
Pabota un Ttennota. lNpuvMmeHeHWe nepBOro 3akoHa | course
TepMoaMHaMnkM K Buonormyeckum  cuctemam. | /view.php?id=
OHTanbnusa. TennoBon ahdeKT XUMUYECKMX peakuunn. | 2156&
3akoH lNecca u cnegcteus U3 Hero. QHepreTnyeckui | notifyeditingon
6anaHc B opraHuname. 3akoH Kupxroda. OHTponus kak | =1
PYHKUMA cocTOoAHWUS. BTOpon 3akoH TepMoAUMHaMUKW,
ero pasnuyHble popmMynuposku. NpumeHeHne BTOporo
3aKOHa TEPMOAMHAMMKN K BUONOrMYecknMm cuctemam u
BuoxnMmnyeckum npoueccam. TpeTtuin 3aKOH
TEPMOANHAMUKM. CesizaHHasi 3Heprus.
TepmoguHamudeckve  noTeHuywansl.  [NpumeHeHue
MeToOOB  TEepMOAMHaMWKM K  KayeCTBEHHOMY W
KONNYeCTBEHHOMY onucaHuio B6uomanyeckmnx
npoLieccoB.
1.2 Xnmmyeckoe paBHoOBeCHE QYMK
o «dusnueckasa n
XnMu4eckmmn noteHuman. Ycnosme XMMmn4eckoro KonnongHas
paBHOBECUS 1 CaMOMNPOU3BOSILHOrO NPoTEKaHUs
xumusi. MBO»
XMMUYECKMX 1 Broxnmmnyeckmx npoueccos. KoHcTaHTa https://
paBHOBeCUHS. 3aBUCUMOCTb KOHCTaHTbl paBHOBECKS OT edu \}su ru/
TemnepaTypbl 1 gasnenus. MNpuHuyun Ne-lWaTenbe. cou}se ’
Pac4yeT paBHOBECHbIX KOHLEHTpaLMiA peareHToB U Niew.php?id=
pPaBHOBECHOIO BbIXOA4a NPOAYKTOB B XMMUNYECKMX 21568
PaBHOBECHX. notifyeditingon
=1
1.3 TepmoguHamumka pactBopoB | Teopus pactBopoB. Pacteopbl B npupoge. Ponb Bogbl | AYMK
B X1BOM opraHuame. Knaccudumkarms pactTBopos, «dusnueckasa n
TepMoanHaMmnyeckasa N KMHeTUYeCKas Xxapaktepuctuka | konnougHas




naearnbHbIX U peanbHbIX pacTBopoB. Cnocobbl

xumuns. MBd»

BbIPaXXEHUS KOHLEeHTpauun. AKTUBHOCTb, https://
dyrmtTuBHocTb. 3akoHbl Payna n MeHpu. Ocmoc. edu.vsu.ru/
Sbynunockonus n kpuockonus. KonnuratueHble course
CBOMCTBa pacTBOPOB W NX UCNONb30BaHNE B Iview.php?id=
Broxummyeckmx npoueccax. Teopum pacTBOPOB. 2156&
Teopuun AppeHuyca, BpeHcteaa-Jloypu, Jlblonca. notifyeditingon
MoHHbIE paBHOBECUS B pacTBOpax. =1

1.4 da3oBble paBHOBECHS OYMK

«dusnueckasa n
da3sa, KOMMNOHEHT, cTeneHb cBObOAbI. [OMOreHHbIe 1

konnowngHas
reTeporeHHble cucTemsl. Ycnosue ¢a3oBoro

xumua. MBO»
paBHoBecusi. NMpaBuno ¢as M'mbbca. [uarpammbi https://
coctosiHuA. Inarpamma «Temnepartypa — AaBrieHne» edu \}su ru/
Ansi BoAbl. lnarpammbl «aaBneHe HacblWeHHOro cou}se '
napa — coctaB» B ABYXKOMMOHEHTHbIX CUCTEMAX. . .

Iview.php?id=
3akoHbl KoHoBanoga. [NeperoHka. SkcTpakuud. Pacuet 21568
pPaBHOBECHbIX COCTAaBOB MHOIOKOMMOHEHTHbIX CUCTEM. . .

notifyeditingon

=1

15 XvMmuyeckas KMHeTuka u KuHeTnuyeckun meTton nccnegoBaHms XMMUYECKUX U OYMK

KaTtanums Broxmmmnyeckux npoueccoB. PopmarnbHasi KUHETUKA. «dusnueckasa n
CkopocTb peakumun. 3akoH aenctems macc. [Nopsaok KonnovaHasa
MOMeKynapHOCTb peakumn. OuddepeHumansbHble xumus. MBD»
YpaBHEHUS Anst OQHOCTOPOHHMX peaKLumiA HyneBoro, https://
nepBoro 1 BTOPOro nopsakos. MNMepuwog nonynpespatlenus. | edu.vsu.ru/
MpyHUMNBI aHanM3a KMHETUKU CIIOXHbLIX peakunid. course
O6patrmas peakumst nepeoro nopsigka. MapannenbHole n | /view.php?id=
nocriegoBaTernbHble peakumn. ConpsbkeHHbIE peakLmm. 2156&
SBNeHne KNHETUYECKOTO COMPSHKEHMS B notifyeditingon
BuoxnMmnyecknx cuctemax. Teopum XmMmnyeckom =1
KMHETUKN N NX MPUMEHEHME K cneungunyecknm
rpynnam npoLeccoB (peakunn B pacTBopax,
doToXMMMYECKMe 1 LenHble peakumm). KuHetnyeckun
aHanma 6uodmanyecknx npoueccos. CKopocTb
reTeporeHHbIX npoueccos. Auddy3noHHas KUHETUKA.

OcHoBbI MaccornepeHoca 1 TennonepeHoca. Mepsbiin 1
BTOPOW 3aKOHbl Puka. 3aBUCUMOCTb KOHCTaHTbI CKOPOCTH
peakumu oT Temnepatypbl. YpasHeHue AppeHuyca.
MonekynsapHas KUHeTVKa. OHeprust akTuesaumu. Teopus
aKTUBHbIX CTOSNIKHOBEHWIA. Teopusi akTMBMPOBaHHOTO
KOMMiekca.

Y4yeHue o katanuse. Knaccudmkaums katanuTnyeckux
peakuui, ux cneumdurdeckne ocodbeHHocTu. Ponb
agcopbunn B reTeporeHHOM kaTanuse
depmeHTaTUBHbIN KaTanus 1 ero posib B COBPEMEHHOMN
BuoTexHonornu.

1.6 OnekTpoxnmms PacTteopbl 3NEKTPONNTOB. Onekrponutnyeckaa | AYMK
anccoumaumsa. WoHHoe npousBegeHue Boabl, pH | «®usnueckasa un
pacTBopoB. 3HadeHue OydepHbIXx pacTBOpPOB B | KOnnougHas
ovonorun. CpenHenoHHasi aKTUBHOCTb n | xumusi. MBO»
K03 PUUMNEHT aKTMBHOCTMU. YpoenbHas n | https://
3KBUBANeEHTHasi  3MeKTponpoBOAHOCTbL  pacTBopoB | edu.vsu.ru/
3NEKTPONNTOB. 3akoH Konbpaywa. 3akoH | course
pasbaBneHus OcTtBanbaa. KoHaykTtomeTpus. | /view.php?id=
BriomembpaHbi. MonuanekTponuThl. | 2156&
OnekTpoxuMmmnyeckmn  noteHuman. BosHukHoBeHue | notifyeditingon
MexXasHbIX CKaykoB noteHumnana. [OeonHon | =1

SMNEeKTPUYECKUA CNON B XUMUYECKUX U BUOXUMUYECKUX
cucteMax. YcCnoBus paBHOBecUs ANA CUCTEM C
yyacTMeM 3apsbKeHHbIX 4acTul. WoHHbIN  oBMeH.
Knaccudumkaumsa anekTpoaoBs, U3MepeHue u pacyeT
SNeKTPOAHbLIX MNoTeHuuanos. YpaBHeHue HepHcTa.
BogopoaHbiit anekTpoa cpaBHeHus. PAa ctaHaapTHbIX
AMNEeKTPOAHbIX MOTEHLMNANoB. MoHCeneKkTuBHbIe,




MeMOpaHHble, hepMEHTHbIE 3MEKTPOAbI NPY PeLLeHnm
Groxmmmnyeckux npobnem. [loTeHunomeTpus. Twunbl
ranbBaHW4YEeCKUX SMEMEHTOB U WX POfb B CO34aHMM
akonornyeckn 6e3onacHbIX UICTOYHUKOB QHeprmn.

1.7

dusnyeckas xmmms
NMOBEPXHOCTHbIX ABNEHNI

[MoBepXHOCTHOE HaTsHKEHUE, MOBEPXHOCTHAsA SHEeprusi
'mb6ca. BnusaHmne pasnuyHbix bakTopoB Ha
NOBEPXHOCTHOE HaTaXeHun. Buabl copbunn.
Apncopbuus. NoBepXHOCTHO-aKTUBHbIE, NOBEPXHOCTHO
WHAKTMBHbIE N NOBEPXHOCTHO-HEAKTMBHbIE BELLECTBA.
TepmoguHamuka apgcopbunn. N3otepmel M'mbbea m
JleHrmiopa. YpasHeHue LLnwkosckoro. MNMpasuno
Oiokno-Tpaybe. Coagcopbums. MNpasuno MNaHeTa-
dasHca. KanunnapHas koHgeHcauus. Abcopbums.
Xemocopbuusi. AocopbumnoHHble cTagun B
BuonpoLeccax.

QYMK
«dusnyeckasa n
KonnovaHas
xumma. Mbd»
https://
edu.vsu.ru/
course
Iview.php?id=
2156&
notifyeditingon
=1

1.8

OCHOBbI KOMOUOHOWM XNMUK

[ucnepcHble cuctemsl. [lucnepcHasa gasa,
AVcnepcuoHHas cpeaa, CTeneHb AMCNEPCHOCTU.
[Mony4yeHne n o4McTKa KONnonaHbIX pacTBOPOB.
OucneprupoBaHne. dnsmyeckast U XuMmmnyeckas
KoHAeHcauusi. MonekynsipHO-KMHeTUYECKME U
ONTUYECKME CBONCTBA KONMMOUAHBIX CUCTEM.
BpoyHosckoe asmxeHve. Quddyaunsa. Ocmoc.
PaccenBaHue u nornolleHne ceeTa. YpaBHeHue
Panesa. OnanecueHums. Y nbTpaMmMKpOCKON1s v
3MNEeKTPOHHAast MUKPOCKOMNWS KOMMOWAHbBIX CUCTEM.
OnpegeneHne opMbl, pa3MepPoB U MaccChbl
KonnougHblx yactud. CegnmeHTaums.
OneKTpokuHeTU4eckue asnexHus. Muuenna n ee
ctpoeHune. CTpoeHne ABONHOIO 3rEeKTPUYECKOro Cros.
3apsia 1 aNeKTPOKUHETUYECKUIA MOTEHLUMan
KONMongHon vyactumubl. Anekrpodopes.
OnekTpoocmoc. [NpakTnyeckoe npuMeHeHne
anekTpoocmMoca B buonornyeckmx cucremax. Pakropol
ycTonumsocTu. Koarynauusa n daktopsl, ee
BbI3biBatoLwune. MegneHHas n ObicTpas Koarynsums.
Mopor koarynauun. MNMpasuno Wynsue-Mapgu.

AYMK
«dusnyeckasa n
KonnouaHas
xummsa. Mbd»
https://
edu.vsu.ru/
course
Iview.php?id=
2156&
notifyeditingon
=1

2. llabopaTopHbie 3aHATUSA

2.1

OCHOBbI XMU4YEeCcKomn
TEPMOANHAMUKM U
TEPMOXUMUU

OnpepgenexHve  TennoBoro  adhdpekta  npouecca
avccoumaumm cnabon KUCMOTBI. NamepeHune
TennoBoro addpekra npouecca rmapaToodpasoBaHus.
OnpepgenexHve  TennoBoro  adhdpekta  npouecca
OKUCIEHUS LLIaBEeNeBOW KUCMNOThI.

2.2

Xumuyeckoe paBHoBecue

M3yyeHne xumuyeckoro paBHOBECUA B CUCTEME
xnopug xenesa (Ill) - nogug Kanmusa npu  pasHbIX
TemnepaTypax. PacyeT KOHLEHTpaUMOHHOW KOHCTaHTbI
paBHOBeCKS.

2.3

TepmoanHamumKa pacTBOpOB

OnpegeneHne MOMSIPHOM  Maccbl  HeamnekTponuta
Kpuockonuyeckum metogoMm. OnpegeneHne creneHu
Aavccounanum anekTponuTa KPMOCKOMMUYECKUM
METOLOM.

2.4

daszoBble paBHOBECUA

HOCTpoeHMe anarpamMmmbl  COCTOAHUA  «KUOKOCTb-
XMNOKOCTb» ANnA CUCTEeMbl (beHOﬂ-BOJJ,a. HOCTpoeHMe
TpeXKOMﬂOHeHTHOIZ anarpamMmmbl Ha npuMmepe CUCTEeMbI
adUueToH-TOoJ1yoJ1-BOAa.

2.5

XnmMmyeckas KMHeTuka u
KaTtanuma

FoMOreHHO-KaTanMTMYeckoe oKUCIeHe noanaa Kanus
nepcynbhatom aMMOHUS. Pacuet BpPEMEHMU
nonynpeBpaLleHns 1 3HEepruyn akTMBaLUMn B KUHETUKe
OKUCMNEeHNA noamaa Kanus.

2.6

OnekTpoxnmuns

OnpeneneHve npeaensHON MOMSAPHON MPOBOANUMOCTM

CUIIbHOTO  3nekTponuTa. W3yyeHve avccoumauuu
cnaboro anekTponuTa KOHOYKTOMETPUYECKUM
METOLOM. N3yyeHne paBHOBeCUs! B
3NEKTPOXUMUYECKMX cuctemax Ha npumepe

anektpozos | n Il poga. CTeknsgHHbIN 3neKkTpos.




2.7 Agcopbums  NOBEPXHOCTHO-aKTMBHbIX BELLECTB Ha

Pu3ueckan xuMus rpaHuue Boaa-so3ayx. Aacopbumsa MNMAB Ha TBepablxX
NMOBEPXHOCTHbIX SABNEHNI P yX- P P
agcopbeHTax.

2.8 OcHoBbI konnongHow xumun | MpuroToBneHMe KOMMOWAHbLIX PacTBOPOB U U3ydeHue
ux  koarynauuu. KonnougHas  3awuta  30newn
pactBopamn BMB. OnpeaneneHne cteneHn HabyxaHus
BbICOKOMOMNEKYNSIPHbIX BELLECTB.

13.2. Tembl (pa3genbl) AUCUMNNNHBI U BUAbI 3aHATUN

Buabl 3aHATU (KONMYECTBO YacoB)
Ne Haumerosarive Temb! pynnoBble CamocToaTensHas
n/n | (pasgena) gucumnnuHbl | Jlekuun KOHCYMbTALIAN JlabopaTopHble pa6oTa Bcero
1 OCHOBbI XMMU4eCKoWn
TepMOOMHaAMUKK N 2 1 4 2 9
TEPMOXUMUU
2 XuMmyeckoe paBHoBecHe 2 1 4 2 9
3 TepmoanHamuka 2 1 4 > 9
pacTBOpOB
4 da3oBble paBHOBECKS 2 1 4 2 9
5 XnMmundeckas KMHeTuka u 2 1 4 > 9
Katanums
6 ONeKTpoXmmumst 2 1 4 2 9
7 dusmnyeckas xumns § 2 1 4 > 9
NOBEPXHOCTHbIX ABNEHNN
8 OcHoBbI KONNoOUAHON > 1 4 5 9
XUMUN
OK3ameH 36 36
UToro: 16 8 32 16 108

14. MeToan4yeckue ykasaH1A Ans ooyyaroLWmxcsa no 0CBOEHNIO ANCLUMNIIUHDI:

AyaouTopHasa camocTtosTenbHas pabota no AUMCUMNNWHE BbIMOMHAETCA Ha Yy4YebHbIX
3aHATUSX NOA4 HenocpenCTBEHHbIM PYKOBOACTBOM MpernofasBatens M no ero 3agaHuio. Ha
nabopaTopHbIX 3aHATUAX CTyAEeHTbl NMbo mHAMBMAyanbHO, NGO B COCTaBe Mason rpynnbl
BbINONHAT nabopaTopHyto paboty. B xopge BbINoNHeHUst paboT CTyaeHTbl npuobpeTtatoT
HaBblkn obpalleHus ¢ nabopaTopHbiM 060pyaOBAHNEM U UHCTPYMEHTApUEM, CaMOCTOSTESbHO
OCYLLECTBMAT 3KCNEPUMEHTbI, PETMCTPUPYIOT, aHaNU3NpyT U NHTEPNPETUPYIOT pesynbTaThbl
PU3MKO-XMMUYECKUX  nccnedoBaHun. Pesynbtatbl  yvyebHO-MccnegoBaTenbckon  paboThl,
BKNtoYad Heobxogumble pacyeTbl, 3akNYeHUs U BbiBOAbl, OTBETbI Ha BOMPOCHI (3agaHus)
odopmMmnaoTcAa B paboyen TeTpaanm ctyaeHTa. B koHue nabopaTopHOro 3aHATUSA pesynbTaTbl U
MaTtepmanbl y4yebHO-uccrnegoBaTenbckon paboTbl OOKMaablBalOTCA npenogasaTtento, npu
HeobxogumocTn obcyxpgatTca B rpynne (otyeT o nabopaTopHOM 3aHaTMM). B cnydasx
nponycka nabopaTopHOro 3aHATUA MO KakMM-NMOO npuynHamMm CcTygeHT o6s3aH  ero
CaMOCTOATENBHO BbIMOMHUTL MOA4 KOHTPOMEM npenodaBaTtens BO BpeMs WHOUBUAYaANbHbIX
KOHCYnbTaLUun.

BHeayguTopHas camocTtositTenbHas paboTa BbIMNOMHAETCS CTYAEHTOM MO  3a4aHuio
npenogasatens, Ho 6e3 ero HenocpeacTBeHHOro yvyactusi. OHa BkMo4vaeT popmMupoBaHue 1
YCBOEHME COAepXaHWUsi KOHCMeKTa nekumn Ha 6ase pekoMeHOOBaHHOW IeKTopoM ydebHon
nutepaTypbl, BKMYas UHOPMaUUOHHbLIE obpasoBaTesibHble pecypcbl  (SNEKTPOHHbIE
y4EeOHUKN, INEKTPOHHble OMONMOTEKM M AOp.); NOArOTOBKA K CeMuHapam W nabopaTopHbIM
paboTtam, ux opopmmneHume.

Tekywas arttectauma obecneuvBaeT nNpPOBEPKY OCBOeHUst y4vyebHOro martepuana,
npuodpeTeHnsa 3HaHWA, YMEHUA U HaBLIKOB B Mpouecce ayauTopHOM U CaMOCTOSTENbHOM
paboTbl CTyAeHTOB, (hopMupoBaHus obenpodeccrmoHanbHon komneteHumm (OlNK-1).

Tekywas aTTectauus BkAw4vaeT B cebsa perynspHble OT4yeTbl CTYAEHTOB MO
nabopatopHbiM paboTam, BbINOMIHEHNE TECTOBbLIX M MHbIX 3afaHUN K NeKunsam u pasgenam
dM3N4ECKON XUMUM B COOTBETCTBUM C MeToaudeckmmum pekomeHgaumamm JIYMK no
ancumnnnuHe «dunsnyeckaa XMMnsa».




dopmMON NPOMEXYTOYHOW aTTecTaumMm 3HaHWA, YMEHUn K HaBblkoB Oby4atomxcs
ABNAETCH YCTHbIN 9K3aMEH.

O6yyeHne nuu ¢ orpaHUYeHHbIMU BO3MOXHOCTSIMU 340POBbS OCYLLECTBMASETCA C y4eTOM
X NHOMBMAYaAIbHbIX NCUXOPU3NYECKUX OCOBEHHOCTEN M B COOTBETCTBUN C MHAMBUAYANbHOWM
nporpammMon peabunurauum.

Ana nuuy ¢ HapyweHneM criyxa Ha NEeKUMOHHbIX 3aHATUAX M NabopaTopHbIX 3aHATUAX
npyv HeobxoAMMOCTM JOMNyCcKaeTCa MPUCYTCTBUE acCUCTEHTa, a Tak Xe, CypaonepeBo4MKOB U
TUocypaonepeBoavmKoB.

lMpomexyTouHas aTTrectaums Ana nuy € HapyweHusaMu cryxa npoBOAUTCA B
NMMCbMEHHON opMe, MNpu  3TOM MCMNOMb3YKTCA obwune Kputepum oueHmBaHus. [lpu
HeobxoaMMoCTH, BpeMs NOATOTOBKN Ha 3K3aMeHe MOXeT ObiTb YBENNYEHO.

Ona nvy c HapylweHuem 3peHus  JonyckaeTcs ayauanbHoe npefocTaBrieHue
WHpopmauun (Harnpumep, C UCMOMb3OBAHWEM MPOrpPaMM-CUHTE3ATOPOB peyn), a Takxe
MCNONb30BaHME Ha neKUuMsxX 3ByKO3anucbiBalOWMX YCTPOUCTB (OMKTOoHOB M T.4.). Ha
NEKUMOHHBIX 3aHATMAX W nabopaTopHbIX 3aHATUAX Npyu  HeoBXOoAMMOCTM  JornyckaeTcs
NPUCYTCTBME acCUCTEHTa.

Mpy npoBedeHWN MPOMEXYTOYHOM aTTecTauun Ons vy C HapylweHueM 3peHus
TeCcTMpoBaHMe MoXeT ObITb 3aMeHeHO Ha YCTHoe cobecegoBaHue Mo Bonpocam. [lpwu
HeobXxoAMMOCTU, BPEMS MOArOTOBKN HA 3K3aMeHe MOXET ObiTb YBENUYEHO.

Ana nuy ¢ HapyLeHNsSMU ONMOPHO-ABUraTenbHOro annapaTta Ha NEKUMOHHBIX 3aHATUAX U
nabopaTopHbIX 3aHATUAX NPU HEOBXOOUMOCTN AOMNyCKaeTCs NPUCYTCTBUE acCUCTEHTa

lMpomexyTodHas aTTectauuMs AN nvu  C  HapylweHUsIMU  OMOPHO-ABUraTenbHOro
annaparta npoBOAUTCHA Ha OOLLUMX OCHOBaHUAX, Mpu HeobxooMMOCTU Mnpoueaypa 3K3aMeHa
MOXeT ObITb peannsoBaHa AUCTAHLNOHHO.

Mpn peanusaumn OUCLMNIIMHBLI C UCMOMNb30BaHNEM AUCTAHUMOHHBLIX O0Bpa3oBaTeribHbIX
TEXHOSOMMA UCMONb3YKTCA WHCTPYMEHTbI 3NEKTPOHHOW WHM(OPMaLMOHHO-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.),
3NEKTPOHHAasi NoYTa, MecceHaXepbl U COLICETH.

15. lNepeyeHb OCHOBHOM WU [OOMOJIHUTENILHOW NUTEpPaTypbl, PECYPCOB WHTEpPHET,
HeobXoAUMbIX ANl OCBOEHUSI AUCLUMIIUHbI

a) OCHOBHas nuteparypa:

Ne n/n NcTOYHMK

Epemun B. B. OcHosbl obwel u ¢husudeckol xumuu : y4ebHoe nocobue drs cmydeHmos
8bIcwUX y4ebHbIx 3agedeHull, usydarouwux ucyunauHy "Xumus", no HarnpaeeHuto
nodzomoseku BINO 011200/ B. B. EpemuH, A. A. bopuesckuli. - 2-e, ucrp. u3o.
Honzonpy0OHsil : Usdamenbckul 0om "IHmennekm”, 2018. - 847 c.

Slkoeneesa A. A. KonnoudHast xumusi . yyebHoe nocobue 0nsi 8y3oe | A. A. 5lkoernesa. - 2-e u30.,
ucnp. u don. Mockea : FOpaim, 2018. - 209 c.

ToebuH 0. K. OcHosbl xumudeckol mepmoOuHaMuKu HeOOHOPOOHbIx cucmem / FO. K. TogbuH.
— Mockea : TexHocgpepa, 2024. — 460 c. — Pexxum docmyna: rno nodnucke. —

URL: https://biblioclub.ru/index.php?page=book&id=719963 (dama obpaweHus: 07.05.2025). —
Bubnuoap. 8 KH. — ISBN 978-5-94836-697-5. — Tekcm : 371€KMPOHHbIU.

Spowesckas X.M. @usudeckas xumusi : y4yeb. nocobue / A.P. lamaynnuH, tO.I".
Fanamemduros; KasaH. Hay. uccned. mexHor. yH-m; X.M. Spoweeckas .— KazaHb : KHUTY,
2019 .— 192 c. — ISBN 978-5-7882-2735-1 .— URL: https://rucont.ru/efd/789637 (0ama
obpaweHus: 07.05.2025)

0) fononHUTenbHasa nuTeparypa:

Ne n/n NcTOYHMK
lopwkoe B.U. OcHosbl ¢husudeckol xumuu: y4eb. 0ns cmyOd. 8y308, obyd. o HarnpaeneHuro u
5 cneyuanbHocmu "buonoeus"/ B.U. Nopwkos, N.A. Ky3Heuos. - 3-usd. - M. : BUHOM.

Jlabopamopus 3HaHut,2006. -407 c.

@usudeckas xumusi. lNpuHyunsl u NpumMeHeHuUe 8 buonoaudyeckux Haykax / M. TuHoko [u 0p.];
nep. ¢ aHen. E.P. Pasymoeou; nod ped. B.U. opwkosa .— M. : TexHocghepa, 2005. — 743 ¢
7 Kydpsweea H.C. ®usuyeckas xumus : y4ebHUK Onsi bakanaspos : [0nsi cmyd. Bysoeg] / H.C.



https://edu.vsu.ru/
https://mooc.vsu.ru/
https://biblioclub.ru/index.php?page=book&id=719963

KyOpsiwesa, J1.I. boHOapesa ; Cub. ®edep. YH-m .— Mockea : KOpaltim, 2013 .— 340 c.
benses A.l1. ®usudeckas u konmoudHas xumus / A.l1. bensies, B.U. Kyuyk ; nod ped. A.l1.
Bensesa. M. : TOOTAP-Medua, 2014. — 751 c.

Tumakosa, E.B. ®usudeckas xumusi. drnekmpoxumudeckue cucmemsi : y4eb. nocobue / A.A.
9 Kaszakoea; E.B. Tumakoea .— Hoeocubupck : 1130-eo HI'TY, 2020 .— 116 c. — ISBN 978-5-
7782-4237-1 .— URL: https://rucont.ru/efd/774911 (dama obpaweHus: 07.05.2025)

B) MH)OPMaLMOHHbIE 3MIEKTPOHHO-06pa3oBaTesibHble PecypChbl:

Ne n/n Pecypchbl MIHTepHeT
10 www.lib.vsu.ru — 3oHanbHasa Hay4yHast bubnuoteka BI'Y
11 AYMK «dusnyeckas n konnovaHasa xumms. Mb®»

https://edu.vsu.ru/course/view.php?id=2156&notifyeditingon=1

16. MNepeyeHb y4ebHO-MeTOANYECKOrO obecneyeHust ANs CamocTosTeNbHON paboThbl
Ne n/n NcToYHMK

Qu3suyeckasi U KorrloudHasi XUMUS: rnpoepamMma Kypca, KOHmMpPOIibHbIE 80MPOCHI U
nabopamopHseie poepamma, mecmbl u nabopamopHsie pabomabi Mo ¢hu3uyecKol Xumuu
[OnekmpoHHbIli pecypc] : Memodudeckoe nocobue : [0nsi cmyd. 1 u 2 Kypca med.-buos. ¢hax.
HanpasneHuti 30.05.01 - MeduuuHckas buoxumusi, 30.05.02 - MeduuyuHckas buoghu3suka,

1 30.05.03 - MeduuyuHckas kubepHemuka, 06.03.01 - buonoeusi] / BopoHex. 20c. yH-m ; [cocm.:
H.B. Mopososa, B.FO. KoHOpawuH, N.B. lpomacoea, FO.N. MapbiauHa] .— 3neKmpoH.
mekcmosbie 0aH. — BopoHex : Usdamenbckuli dom BI'Y, 2020 .— 3aan. ¢ mumyna akpaHa .—
Ce0600HbIl Oocmyn u3z uHmpacemu BI'Y .— Tekcmosnbil ¢halin .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m20-108.pdf>.

lNMpakmuueckue pabomei ro ¢usuyveckol xumuu: y4eb. nocobue / FO. I1. Akynoea [u dp.]; nod
ped. K.IN. MuweHko u dp.—5-e usd., nepepab.—CIr16. : pogheccus, 2002.—382 c.

lypos, A.A. Pacmeopbi. Qnekmpoxumu4eckue se/1eHuUs U npoyeccsi : y4yeb.-memod. nocobue /
3 M1.B. Cnumukos; A.A. l'ypoe .— Mockea : U38-e0 MI'TY um. H.O. baymaHa, 2021 .— 86 ¢. —
ISBN 978-5-7038-5600-0 .— URL: https://rucont.ru/efd/808394 (Gama obpauwjeHus: 07.05.2025)
Bbikumos, KO.M. NanbeaHu4Yeckue anemeHmbl. ArnekmpodHbie nomeHyuarsi ; y4eb.-memod.
nocobue / P.U. Ocynosa, P.P. LLlamunos; KazaH. Hau. uccned. mexHon. yH-m; FO.M. Bbpkumos

4 .— Ka3zanb : KHUTY, 2022 .— 84 c. — ISBN 978-5-7882-3142-6 .— URL:
https://rucont.ru/efd/822646 (0ama obpawerus: 07.05.2025)
Bbynudopoesa, I.B. Pacmeopbl 31eKmponumos: xapakmepucmuku, ceolicmea, 3aKoHbl : y4eb.-
5 memo0. nocobue / K.A. PomaHosa, 1O.I". ansmemOuHos; KasaH. Hay. uccried. mexHos. yH-m;

I.B. Bynudopoea .— Ka3zaHb : KHUTY, 2017 .— 84 c¢. — ISBN 978-5-7882-2155-7 .— URL:
https.//rucont.ru/efd/773353 (0ama obpaweHus: 07.05.2025)

17. OOpasoBaTefnbHbleé TEXHONOrMKU, MUCNONb3yeMble NpU peanusauum y4ebHOWM
AUCLUMNIINHBLI, BKMOYasa AUCTaHLMOHHble oOOpasoBaTtenbHble TexHonoruu (OOT,
3neKTpoHHoe oby4yeHue (30), cmewaHHOe 06y4eHue):

Mpu peanusauun AUCUMNAMHBI C UCMONb30BaHNEM AMCTAHUMOHHbLIX OOpa3oBaTenbHbIX
TEXHONOTNA UCMOMb3YKTCA WHCTPYMEHTbl 3MNEKTPOHHOM MHAOPMaLUMOHHO-06pa3oBaTenbHON
cpeabl BIY «3nektpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru) w/vnn “MOOK BI'Y”
(https://mooc.vsu.ru), cepsucbl BuaeokoHdepeHuun (BigBlueButton, Zoom, Discord n gp.),
9MNEeKTPOHHAs NoYTa, MECCEHIXEPbI U COLCETH.

18. MaTepmnanbHO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:

Ayantopun ydyebHoro doHga rnasHoro kopnyca BIY (YHuBepcuteTckas nn., 1) ons
npoBedeHUs 3aHATUN  NEKUMOHHOTO U CEMWUHAPCKOro TUMOB, TEKYLEero KOHTPONA WU
NMPOMEXYTOYHOM aTTecTaumm AyauTopuM OCHALLEeHbl Crheuvanu3npoBaHHOW Mebenbio u
obopynoBaHmem (Y4yebHo-nabopaTopHbIi KOMMAMeKe «®Puanyeckas M KOMMouvaHas XUMUS»,
YCTAHOBKN OS19 KPUOCKOMUYECKUX W3MEPEHUN, KarnopuMeTpbl, KOHAYKTOMETPbl, WOHOMEp®I,
BONbTMETPbI), MyNbTUMEOUNHON TexHukon (npoektop AcerX115HDLP, akpaH ansa npoektopa,
HOYyTOYK LenovoG580 ¢ BO3MOXHOCTbIO MOAKIOYEHNA K ceTn «MHTepHeT»). YuTanbHbii 3an
o6ubnunotekn BI'Y (YHuBepcuteTckas nn., 1, rmaBHbii Kopnyc BIY) ana camocTtosTenbHoun
paboTtbl oby4varwmxca (CneumanuanmpoBaHHass Mebenb, KOMMbITEPbl C BO3MOXHOCTbLIO
noakntoveHns K cetn «MHTepHeT»).


http://www.lib.vsu.ru/
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/

19. OueHo4HbIe cpeacTBa ANsA NpoBeAeHUs TeKyLWen U NPOMEXYTOYHOM aTTecTauumn

MopsOoK OLEeHKM OcBoeHWst obyvarwumucs ydebHoro maTepuana onpeaensieTcs
coaepkaHMeM crneayLmx pasaenos ANCUUNINHGIL:

HanmeHoBaHve NHaunkaTop(bl)
Ne KomneTeH
pasgena AMcumniinHbl OOCTUXeHn4d OLI,eHO‘-IHbIe cpeacTea
n/n uuns(n)
(mogyns) KOMMeTeHummn
OCHOBbI XMMUYeCKOM .
1 TePMOAMHAMIKY 1 OnK-1 OI‘IK-11.2?: OrlK- Otyet no naQopaTopHom paborTe,
TePMOXMMUN : YCTHbI ONpocC, TecT
) XumMunyeckoe OMK-1 OrK-1.2, OMK- OtyueT no naboparopHon pabdoTe,
: paBHOBECUHE 13 YCTHbIN onpoc
3 TepmognHamuika OMK-1 OrlK-1.2, OMK- OtueTt no nabopartopHon paboTe,
' pacTBOpOB 1.3 YCTHbIN 0Npoc, TecT
4 ®azosble paBHOBECUS OnK-1 OrK-1.2, OMNK- OTtyeT no nabopaTopHon pabore,
: 1.3 YCTHbIN onpoc
XuMunyeckas KMHeTHKa v OrlK-1.2, OMK- OTtyeT no nabopaTopHou paboTe,
5. OrnK-1 .
KaTanus 1.3 YCTHbIV ONpocC
6 AnekTpoxnmuns OnK-1 OrK-1.2, OMNK- OTtyeT no nabopaTopHou pabore,
' 1.3 YCTHBIW 0Npoc, TecTt
dusnyeckas xmmmsa -~
7 MOBEPXHOCTHBIX OMK-1 OI‘IK-11.23, OrlK- OtyeT no na6op?TopH0|/| paborTe,
aBHEHIA : YCTHbI ONpoC
OcHoBbI KonnonaHon OrlK-1.2, OrK- OTyeT no nabopartopHoi padoTe,
8. OrnK-1 9
XUMUN 1.3 YCTHbIW ONpocC, TECT
I'IpomemyTquaﬂ aTtrTectauuna KomnnekT KUM
dopma KOHTPONs — 9K3aMeH

20. TunoBble OLEHOYHbIe cpeAcTBa M MeToAMYeCcKMe MaTepuanbl, onpegensirowme
npoueaypbl OLeHUBaHUA

20.1. TekyWw M KOHTPOSb YyCreBaeMocTu

KoHTponb ycneBaemMocTv No ANUCLMMINHE OCYLLECTBSETCA C MOMOLLBIO CleayoLwmxX OLEHOUYHbIX
CpencTs:
[MepeyeHb NabopaTopHbIX paboT:

OnpepaeneHune Tennosoro addekra PU3NKO-XMMUYECKOro npoLecca.

M3yyeHne xummnyeckoro pasHosecusi B cucteme xnopug xenesa (l) - nogma kanuvs.

Kpuockonus.

M3yyeHne pa3oBOro paBHOBECUSI B OrpaHMYEHHO CMELLNBAIOLLMXCS XKUOKOCTAX.

[TOMOreHHo-KaTanmMTM4eckoe OKUCIEHNE nogmaa Kanms I'IeprJ'IbeaTOM aAMMOHNA.

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

A,D,COp6LI,I/I‘iI NOBEPXHOCTHO-aKTUBHbIX BELWECTB Ha rpaHnue BoAa-B034yX U Ha TBepAblX a,u.cop6eHTax.

XN |OB|WIN(F

anFOTOBJ'IeHVIe KONNMOMAHbIX pacTtBOpPOB U U3YyHEeHUE UX Koaryndauuu. KonnougHas 3awmrta 30nen
pacTBopamMmu BMB. Onpep,eneHme CcTeneHn Ha6yxaH|/|ﬂ BbICOKOMOJIEKYIAPHbLIX BELWECTB.

B TeueHne cemecTpa CTyaeHT BbINONHAET 8 nabopatopHbix paboT. Mo kaxagon pabote CTygeHT
COCTaBnsieT OT4YeT, BKAYAWLWMA onucaHne Metoda U3NKO-XMMUYECKOTO WCCNEeAOBaHUS U
obopynoBaHusi, obocHOoBaHMe BblibOpa MeToda, WHTepnpeTaumio pesynbTaToB, 3aKr4YeHus Wnm
BoiBOAbl. [lpy oTyeTe no kaxgon nabopaTopHon paboTe OCyLEecTBASETCA YCTHbIM Onpoc Mo
COOTBETCTBYIOLWWEN Teme. JTabopaTopHbI NPaKTUKYM CUATAETCS BbINOSIHEHHbLIM MPU YCIIOBUM Hanuumns
oT4yeTa no Bcem paboTtam.

Mo Bcem pasgenamMm AOMCUMNIWHBI KOHTPOSb MOMYYEHHbIX 3HaHWA nposBoauTca B dopme
TecTMpoBaHusa (Bcero 2 Tecta 3a cemecTtp). Bonpocbl ansg TectoB hOpMUPYKOTCS Ha OCHOBaHUU
cogepxaHusa avcumnnuHbl (cMm. n. 13 paboyven nporpammbl). TecT oueHvBaeTcsa no wkane ot 0 go 5
6annoB NPonNopLMOHanbHO KONMMYECTBY NPaBubHbIX OTBETOB.



Mpumepbl TECTOBLIX 3a4aHUN
Mo pasgeny 1 - OcHOBbLI XMMUYECKON TEPMOAMHAMUKM 1 TEPMOXMMUM
BapuaHT 1

1. Kak paccumnrars paboty B ©300apHOM IpoLecce:
a) A=0 6) A=RT |n(V2/V1) B) A:p(VZ'Vl) F) A:CVdT

2. Kakue QyHkunu ssistorest QyHKUMsIMHU nporecca?
a) A o)U B) G r)Q

3. Kakoif kputepwuii caMOIpOM3BOIBHOTO MPOTEKAHHS MPOIIeCcCa TOAXOIHUT AJIS JIFOOBIX CUCTEM?
a) AS>0 0) AG,7<0 B) AHps< 0 r) AUys<0

4. Kakas ¢pyHKIHSA SBIAETCS TSPMOANHAMHYECKIM MTOTEHIINAJIOM CHCTEMBI?

a) S 6)F B) Q A

5. Beruncnure TemnoBoit 3¢ ekt ucnapenus MmeauiuHckoro adupa (C,Hs),0 npu 283 K, ecnu ipu 293 K 3ta BenuunHa
coctaBnseT 26,6 kJx/Monb. TennoeMKOCTH KMAKOTO 3(pUpa U €ro mapa PaBHHI Cpiy = 172,0 Jx/mMoneK u ¢y = 57,3
Jx/moneK.

a) 25,45 xJIx/mMonb 0) 27,75 xJIx/Monb B) 11,74 xJI»x/mMoJb r) 11,2 xJI»x/MoJb

6. Kak paccunrath TemmioBoii 3¢ ekt peakym:

a) ). CTaHAAPTHBIX TEIUIOT 00Pa30BaHMS HCXOMHBIX BEIIECTB — ). CTAHAAPTHBIX TEIUIOT 00pa30BaHMs MPOAYKTOB;
0) > cTaHIapTHBIX TEILUIOT 0OpPa30BaHMUs MPOLYKTOB — ) CTAHJAPTHBIX TETUIOT 0OPa30BaHMUS NCXOJHBIX BEIIECTB
B) D CTaHJAPTHBIX TETUIOT 00Pa30BaHMUS HCXOJHBIX BELIECTB M CTAaHIAPTHBIX TEIUIOT 00pa30BaHUS MIPOTYKTOB

7. Kakoe cooTHOLIEHNE HE SBIISETCS BhIpakeHHeM cBo00HOI sHeprun ['nboca G:
a) U-TS 6) H-TS B) U+pV-TS r) F+pV

8. Yxaxurte o0bequHeHHOE BeIpaskeHue | u || 3akoHOB TepMOIUHAMUKY:
a) dU = dH - pdVv 0) TdS >dU + pdV B) dG = dH - TdS r) TdS<6Q

Mo pasgeny 3 - TepmoavHamka pacTBOpPOB
BapuaHT 1

1. Kax onpezensercs ycnoBue (pa3oBoro paBHOBECHS:
Au'=w  Ow=p’ Bp=w ) ?

2. Kakoe COOTHOIICHHSI CHJT B3aUMO/ICHCTBUS XapaKTEPHO JJIsl OTPULIATEIbHBIX OTKJIOHEHUH OT HeaTbHOCTH:
a) A-B < A-AuB-B 0) A-B=A-AuB-B B) A-B>A-AuB-B r)A-B<0?

3. B xakux pactBopax HauboJjee 3aMEeTHBI OTKIIOHEHHS OT UJI€ATbHOCTH:
a) B XKHUJIKUX 6) B Ta30BBIX B) B pa30aBIeHHBIX T') B KOHIIEHTPHPOBAHHBIX ?

4. Kaxast KOHUEHTpAIHs UCIIOJIB3YETCs TP PacueTax B KPUOCKOIIUH:
a) MonsipHas ©) MONbHAs 10JI1 B) MOJISIBHOCTH  T') MaccoBasi 10Jisi?

5. ins Kakux pacTBOpoB cobioaercs cootHomenne AT = K,m:
a) )KUAKAX O) HACHILIEHHBIX B) KOHIEHTPUPOBAHHBIX  T') pa30aBJICHHBIX ?

6. Uto npoHHKaeT yepe3 MeMOpaHy MpH 0CMOCE:
a) paCTBOPEHHOE BELIECTBO 0) pacTBOp B) PacTBOPUTEb T) HU4ero ?

7. Ilap o CpaBHEHUIO C KHUIKOCTHIO 000TaIeH KOMIIOHEHTOM, KOTOPHBIA:
a) MOHMXaeT ©O) MOBBHIIAET  B) HE U3MEHSET 00IIee JaBIeHHE B cucTemMe?

8. Kakoii mapaMeTp cucTeMbl OIpeelisieT BETUUMHY KOHCTAHTBI Paclpe/IelIeHNs] TPEThero KOMIIOHEHTA B IByX
HECMEIUBAIOLINXCS KUIKOCTSX:
a) KOHLIEHTpaus 0) aKTUBHOCTh B) TemIiepaTypa T) HUKaKOM ?

Mo pasgeny 6 - AnekTpoxumus
BapuaHT 1



1. Kak MeHsieTcst MOIpHas JIEKTPONPOBOJHOCTb CHIIBHOTO AJIEKTPOJIUTA C POCTOM €Tr0 KOHLEHTpauu?
a) ocTaeTcs MOCTOSIHHON ©) yBENMUYMBACTCS B) YMEHBIIAETCS TI') CIOXHBIM 00pa3oM

2. Kak OIPCACIIACTCA CPCAHCHOHHAsA AKTHBHOCTH?

ma,=a,+a o6 a,=a,a msa,=.a,a na,=a

3. Kak MeHseTcs cuila MeXXHOHHOTO B3aMMO/ICHCTBHS B pACTBOPAX AJIEKTPOIUTOB C POCTOM KOHIEHTPALHH?
a) He M3MEHsACTCS O) yBEIMYMBACTCS B) YMCHBIIIACTCS

4. Kak OIPCACIIACTCA NOHHA CUJia paCcTBOpa 3J'IeKTpOJ'II/ITa?

i i i i

5. Kakue 3nauenns pH nmeer kucierii pactBop?
a) > 7 0) <7 B)=7 r)=14

6. Kak MeHseTcs cTeneHb AUCCONUAINY CIaboro 3JeKTPOIUTA C POCTOM €ro KOHIEHTpauu?
a) He U3MeHsieTcsl 0) YBENMYMBACTCS B) YMEHBIIACTCS T') CIIOKHBIM 00pa3oM

7. Kak cOOTHOCATCS U3MEHEHUS TeMIlepaTyp 3aMep3aHus BOJHBIX PACTBOPOB MOUEBHHBI U XJIOPHIAa HATPUS C OAUHAKOBOH
KOHIIEHTpAIMeH [0 CPaBHEHUIO C TEMIIEpaTypol 3aMep3aHus YUCTOTO paCTBOPUTEIS (BOIBI)?
a) AT, (NaCl) > AT,,(m) 0) AT,(NaCl) < AT, (m) B) AT,(NaCl) = AT ,(m)

8. Ha kakom aniekTpose ycranaBnusaercs pasHoBecue AgCl = Ag + CI:
a) | poma 0) Il pona B) Ta30BOM T') OKUCIIUTEIHHO-BOCCTAHOBUTEIILHOM

Mo pasgeny 8 - OCHOBbI KONMMOUAHOW XMW
BapuaHT 1

1. Ykaxute onpeielicHAHe TIOBEPXHOCTHONW aKTHBHOCTH:
a)oc 0) do/dc B) I r) dG/dc

2. YKakuTe MOBEpXHOCTHO-aKTUBHBIC BemecTBa (ITAB):
a) CH;COOH 6) NaCl B) C3HgOH r) HNO3

3. Kak Ha3bIBarOTCS KOJUIOUIHBIE CUCTEMBI, YCIIOBHO 0003HaYaeMble #/T?
a) MEeHBI 0) aMynbCUH B) a3p030JI1 T) TeH

4. Kakoe ONTHYeCKOe CBOUCTBO HAaHOOIIee XapaKTepHO [UIS KOJUTOMIHBIX CHCTEM ¢ OOJIBIIINM pasMepoM dacTtuir (f > A)?
a) mpeJoMIIeHHUE 0) mornomieHue B) OTpakeHHUe T') paccessHUE

5. CocraBuTh q)OpMyJ'Iy MMUIEJUIBI 30JI4 30J10Ta, €CJIN MOTCHUHUAJIONPEACIIAIOIIUMA HOHAMU SBJIAIOTCA aypaT-UOHbBI AUOZ_, a
MIPOTUBOUOHAMMU - NOHBI KaJIUA.

6. Kakue cTpyKTypHbIE 3JIEMEHTBI MULIEILJIBI HE BXOST B IBOMHON AJIEKTPUYECKUH CIIOM:
a) arperat 0) smpo B) [IOU r) [IN

7. Uem onpenensieTcs: A3€TTa-MOTEHIIMA KOJUIOUIHBIX YaCTHIL:
a) 3apsoM 1 KommaectsoM 110U 6) 3apsitoM 1 koimdecTBoM 11N
B) 3apsizioM u konmdectBoM [TU B muddysnoii wactu JI9C

8. HpI/I JI00aBJICHUH KaKOTo M3 MEPEUUCICHHBIX 3JICKTPOJIUTOB KOAryJasalus 30J11 r[pomoi?meT 6BICTpC€Z
a) NaCl 6) Ca(NO3)2 B) AI(N03)3

20.2. NpomexyToyHas atTecrayms

lMpomexyToyHas aTTecTaums No QUCLMNIIMHE OCYLLECTBMNSETCS C NOMOLLbIO OLEHOYHbIX CPeacTB:
Mpumep KAM.
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KoHTponbHO-n3amepurtenbHbii matepman Ne 1
1. TepmognHammnyeckasa cuctema. MsonmpoBaHHble, OTKPbITbIE U 3aKPbITblE CUCTEMBI.
2. CKOpOCTb peakLmn, KOHCTaHTa CKopoCTU. PakTopbl, BMMSAOLME HA CKOPOCTb XMMUYECKNX peaKLMA.

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

OnucaHue TexHonornum npopeaeHuUs 3K3amMeHa.

OK3aMeH NpoBOANTCHA B MMCbMEHHOW (hOpMe C BO3MOXHOCTbLIO YCTHOro cobeceoBaHus
no sonpocam KUM. MNonyyns KUM, cTyaeHT rotToBUT NUCbMEHHbLIN OTBET B TedeHne 30 MUHYT
6e3 ncnonb3oBaHus y4ebHbix MmatepmanoB. OTBET AOMKEH CoaepKaTb OCHOBHbIE
onpegerieHns, MateMatmyeckne popmyrbl, ypaBHEHUA XMMUYECKUX peakLuumn, npumepsl
OnncbiBaeMbIX (PU3NKO-XUMUYECKUX SBIEHUI, TEOPETMYECKYIO Bady NpUMeHeHns PrUsmnKo-
XMMUYECKOro MeToa nccrnefoBaHus 3TUX ABMEHUA U UHTepnpeTaunmn nonyyYeHHbIX
pe3ynbTaToB. B crnyyae oTcyTCTBUS Kakoro-nvbo anemeHTa oTBeTa npenogasaTenb NPoOBOAUT
YyCTHOe cobecejoBaHMe CO CTYAEHTOM C LEeNbio BbIABNEHUS HefocTarLwen nHdopMaLumu.

TpeboBaHus K BbINOJIHEHUIO 3a4aHUMN, WKasbl U KPUTEPUN OLlEHUBAHUS

[Onsa oueHuBaHUA pe3ynbTatoB O0Oy4YeHMss Ha 9K3aMeHe WUCMoMb3ylTca creayrwme
nokasaTenu:
1) 3HaHWe y4yebHOro maTepuana v BriageHWe MOHATUWHBIM annapaTtoM Teopun PU3NYeCKon
XUMUK;
2) yMeHue CBsA3blBaTb TEOPUIO C MPAKTUKOMN;
3) yMeHue nnnicTpnpoBaTb OTBET NpMMepamMmu, aktamu, AaHHbIMU Hay4YHbIX NCCNeaoBaHUN;
4) yMeHWe TMpPUMEHSATb OCHOBHblE  MaTeMaTU4vecKme  BbIpaXeHUd Npu  peLleHuu
3KCnepuMMeHTarnbHbIX 3agay;

[na oueHBaHuA pe3ynbLTaToB 0OyYeHUss Ha 3a4eTe C OLEHKOW ucnonb3yetca 4-6annbHas

Lana: «OTIINYHO», «XOPOLUOY, «yAOBMETBOPUTESNBHO», KHEYAOBNETBOPUTESTBHOY.
CooTHOLLEHNE nokasaTenemn, KpUTEPUEB U LLKambl OLLlEHUBAHUA pe3ynbTaToB 00y4eHUS.

YpoBeHb
Kputepuu oueHnBaHns KomneTeHumin COpMUPOBAHHOCTHU Llkana oueHok
KOMMNEeTeHLUNN
BesynpeyHoe BbINOMHEHWE B nNpoLecce U3yvyeHus MoBbILWEHHBIN OTnunyHo

ANCUMNANHBI BCEX 3aaHni B ceMecTpe. BCeCTOpoHHME 1 | ypoBEHb
rnybokne 3HaHnSa No TePMOANHAMUKE, KUHETUKE,
ANEKTPOXUMUN, PUBNKOXUMUN OUCIEPCHBIX CUCTEM U
NMOBEPXHOCTHbLIX SBNIEHUN. VX NpUMEHeEHNE ONns peLueHns
3a71a4y No OCHOBHbLIM pa3sfenam kypca. [NMonHel OTBET Ha
oba Bonpoca buneTa, BKMOYaOLWMIA BCE NEPEUNCIIEHHBIE
B TEXHOJIOTMM NPOBEAEHUSA 9K3aMeHa ANIEMEHThI.
BbinonHeHne B npolecce U3yvyeHns ANCUUNIIUHBI BCeX basoBbIi ypoBeHb | XopoLuo




3agaHun B ceMecTpe. [locTaTo4HO NOfHOE 3HaHWe
y4yebHOro marepuana, npeaycMOoTpPeHHOro paboyen
nporpaMmmMmon. Hannume aprymeHTMpoBaHHOIo U
oboCcHoBaHHOro OTBETA Ha BOMpOChI buneTta.
[onyckatoTcs He3HaunTeNbHbIE OLLIMOKM U HETOYHOCTH,
KOTOpble UcnpaBneHbl nocrne yctHom 6ecefbl ¢
npenogasaTenem.

YacTnyHoe BbINOSHEHWE B NpOLIECCE N3YYeHUsI Moporosbin YaoBneTBopu-
ANCUMNNNHBI BCEX 3agaHni B ceMecTpe. 3HaHne YPOBEHb TenbHO
OCHOBHbIX MONOXeHun paboyen nporpammel. OTBET

HenonHbIn, 6e3 06ocHOBaHUN U NpuMepoB. OLWNGKN

YCTPaHATCA NO AOMOSTHUTENBbHBLIM BOMPOCaM

npenogasarens.

HeBbINonHeHne B npouecce U3y4YeHns QUCLMNINHbI BCeX | — HeynosneTtsoput
3agaHun B cemecTtpe. OTpbIBOYHbIE 3HaAHWSA. [pybbie, €nbHOo

NpUHLMNManbHble OLWMOKX NpU OTBETE Ha BOMPOCHI
GuneTa v ycTHble BONpockl npenogasaTens. HeymeHne
peliaTb NPOCTENLINE NPaKTUYECKME 3aa4W.

I'IpM peanunsaunn gncuunnimnHel B AMCTaHUMOHHOM (bopmaTe BO3MOXHO BblICTaBlieHMe OLUEHKN 3a

aK3aMeH no pesyrnbTatam obyyeHns B cemecTpe.

20.3 3apaHuna gns npoBeAeHNA AMarHOCTUYeCKOM paboTbl OCTaTOUYHbIX 3HAHUN

1) Tecmoenbie 3adaHusi

1. ConocrtaBbTe XapakTtep npoTekaHuda (*)VI3I/IKO-XI/IMI/I‘-IGCKOFO npouecca n ero repMmoanHamMn4eCckyro

XapaKkTepuUCTUKY:

a)AH>0 1) aK3oTEPMUYECKNIA

6) AG<0 2) 9aHAOTEPMUYECKNIA

B)AS<0 3) paBHOBECHbI

rAU=0 4) camonpoun3BOSbHbIN
5) HecaMonpon3BOIbHbIN

OrBer:

1) - nMwHuN

2)-a)

3)-r1)

4) - 6)

5)- B)

2. Hangute cootBeTcTBMA Mexay pacTtBOpeHHbIM B BOAE BeLWEeCTBOM U KONMn4eCTBOM MOHOB, Ha

KOTOpbI€ OHO AUCCOLUMPYET NPU PacTBOPEHUN:

a) Mg(NOs), 1)1
©) HCI 2)2
B) K3PO4 3) 3
r) A|2(804)3 4) 4
a) KOH 55
OrtBeT:

1) - nWHUA

2)-6)mnp)

3)-a)

4) -B)

5)-1)




2) 3adaHus, mpebyrowiee KOpomko2o omeema
1. FoMOreHHas 4acTb reTeporeHHom CUCTEMbI, OrpaHNYeHHasi MOBEPXHOCTbLIO pasaena, aTo

OTBeT: hasa

2. MNpouecc ocegaHnst YacTuu gucnepcHon dasbl B XKUOKOW UM ra3oobpasHon ANCnepcrMoHHON cpeae
noa AencTBUEM CUIbl TSKECTU - 3TO

OTBeT: cegumMmeHTaLus

3) CumyayuoHHbIe 3adayqu ¢ pa3gsepHymbiM OMeemom

1. HasoBuTe ABe OCHOBHblE OCOBEHHOCTU (hepMeHTaTUBHOro Katanuaa.

Bo3MOxHble 0TBETbI: 3bMpaTenbHOCTb (CENEKTUBHOCTD), BbICOKas aKTUBHOCTb (3P(PEKTMBHOCTD).
2. YKaxuTe NpuYnHY NMOHWKEHUA TeMnepaTypbl Kpuctannusauum pactsopa no CpaBHEHUIO C
TemnepaTypoun KpucTannusaumm pactBopuTens.

B0o3MOXHbIV OTBET: KpUCTanNNusauusa HacTynaeT, Korga gaBreHne HacbILLEeHHOro napa Hag, Xngkom
(has3on CTaHOBUTCS paBHbIM AaBEeHUO Hag TBepaon hason. CornacHo 3akoHy Paynsi, apaBneHune
HaCbILEHHOro napa pacTBOPUTENS Hag pacTBOPOM HUXE, YEM Hagd COOCTBEHHOM Xnakon ason.
[MoaToMy B pacTBOpE BhbipaBHMBaHME AaBMNEHNA HACLILLEHHOrO Napa Haj Xnakon n Teepaon asomn
HacTynaeT npu 6onee HXU3KOW TeMnepaType, YEM B YACTOM pacTBoOpUTENe.

4) CumyalyuoHHas crioxHasi 3adaya ¢ pa3eepHymbIM 0meemom
MycTb B peakuumn N, + 3H, = 2NH; ycTaHOBMNOCH XMMMYeckoe pasHoBecue. HasoBuTte Tpu dakTopa,
N3MeHeHWe KOTOPbIX NPUBEAET K YCTAHOBMEHUIO HOBOMO MOSIOXKEHMS PaBHOBECHS.

OrtBeT: TemnepaTtypa, daBneHune, KoHueHTpaums

Kputepuun v wkanbl oleHMBaHUA:
[nsa oueHMBaHWs BbINONHEHWS 3a4aHU UCNonb3yeTcsa bannbHas Wwkana:
1) 3aKpbITble 3a4aHNA (TECTOBbIE, CPEAHWNN YPOBEHb CNOXHOCTH):
e 1 6ann — yka3aH BEpHbI OTBET;
e (0 6annoB — ykaszaH HEBEPHbI OTBET, B TOM YMCIE YACTMUYHO.
2) OTKpbITblE 3a4aHu1A (TECTOBbIE, NOBbILIEHHbIV YPOBEHb CIOXHOCTH):
e 2 6anna — yka3aH BEpHbI/ OTBET;
e (0 6annoB — ykasaH HEBEPHbI OTBET, B TOM YMCIE YaCTMUYHO.
3) OTKPbITblE 3a4aHUSA (MUHU-KEWCHI, CPEOHWI YPOBEHb COXHOCTM):
e 5 0annoB — 3agaHvMe BbINOMIHEHO BepHO (MOMy4YeH MpaBufbHbIN  OTBET, OB6OCHOBaH
(aprymeHTMpOBaH) xo4 BbINOMHEHUS (MpK HeO6X0AUMOCTN));
e 2 Ganna — BbINOMHEHNE 3a[aHUSA COLAEPXKMUT HEe3HauMTeNbHble OLMOKM, HO NPUBEAEH NPaBUbHbIN
XOA pacCyXOeHW, Unu nonyyeH BEpHbIN OTBET, HO OTCYTCTBYeT 060CHOBaHME Xo4a ero BbINOSIHEHUS
(ecnm OHO 6bINO HeobxoAWMbIM), WNW 3adaHUe BbINOSIHEHO HEe MOMHOCTbI, HO  MNOSMyYeHbl
NPOMEXYTOYHbIE (YaCTUYHbIE) pe3ynbTaTbl, OTpaXawLlme NPaBuUITbHOCTb XOA4a BbIMOMHEHUSA 3a4aHus,
unu, B Criydae ecnu 3agjaHue COCTOUT U3 BbINOMHEHUA HEeCKOmnbkux noAasagaHun, 50% KOTopbIX
BbINOSIHEHO BEPHO;
0 6annoB — 3ajaHWe He BbINOMIHEHO WM BbINOMIHEHO HEBEPHO (XOA4 BbIMOMHEHMSA OWMOOYEH mnn
coaepXxuT rpybble OLNOKKN, 3HAYNTENBHO BIIMSAIOLWME HA AaribHENLee ero nsydeHme).




