MMHOBPHAYKN POCCUU
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OEOEPANBHOE NOCYAAPCTBEHHOE BIOOXETHOE OBPA30OBATEJIbHOE

YYPEXOEHUE BbICLUEFO OGPA30OBAHUA

«BOPOHEXCKWUI rOCYAAPCTBEHHbIA YHUBEPCUTET»
(®rBEOY BO «BlY»)

YTBEPXOAKO

3aBeayowmn kadpenpon
dom3nyeckon Xxmmmm

A.X.H., gou. O.A.

@%&77

PABOYA4 NMPOMPAMMA YYEBHOW OUCLUUNMNUHBI
B1.0.22 ®usunyeckasa xumms

1. Koa v HammeHOBaHMe HanpaBfieHMA NOArOTOBKU/cneunanbHOCTH:
30.05.01 MeaunumnHckasa duoxmmmns

2. Mpodunb nogrotoBku/cneunanmnsauma: MeanuymHckas dnoxmmms
3. KBanudumkaumsa BbinyCKHUKA: Bpay-OMOXMMUK
4. ®opma obyyeHUA: OYHas

5. Kadenpa, oTBevawwan 3a peanmsauuio ANCUUNIINHDbI:

dom3nyeckon Xxmmmm

6. CoctaBuTenu nporpamMmbl:
MoposoBa Hatanbsa bopucoBHa, K.X.H., JOUEHT
MpyweBckaa CeeTnaHa HukonaesBHa, K.X.H., JOLEHT

Kosagepos

05.07.2021 .



7. PekomeHpgoBaHa: HMC xnmuyeckoro cakynsteta ot 17.06.21, npotokon Ne 5

Y4yeOHbIn roa: 2021/2022 CemecTp: 2

9. Uenu u 3apaum y4yeOGHOM AucuMnNNUHbI Lleriamu oceoeHusi y4ebHoU OucyunuHbl
A6MSIIOMCS:

- M3ydeHne  OCHOBHbIX MOHATUA U 3aKOHOB  (PM3MYECKON  XUMUK
TePMOANHAMUKNA N XMMUYECKOWN KUHETUKN;

- O3HAKOMINEHNe C TepMOAMHAMUYECKUMU U KUHETUYECKMMU MeTodamu
nccrnegoBaHnsa Gnodunanyecknx 06bLEKTOB M NPOLIECCOB;

3adayu y4yebHoU OucyunuHbI:

- 00y4nTb CTYAEHTOB OCHOBaM (PEHOMEHOMOMMYECKOn U  XMMUYECKON
TEpMOANHAMUKN, TEPMOANHAMUYECKON TEOpUM PacTBOPOB W (pas3oBbiX pPaBHOBECUMN,
XUMUYECKOM KMHETMKM M KaTanusa, a Takke 3fIEMeHTaM 3NIEKTPOXUMUM U KONNOULHOM
XUMUU;

- cchopmupoBaTb ymMeHMe BbibMpaTb oOnNTUManbHble MeToAbl  (PU3MKO-
XUMUYECKMX UCCNEeOoBaHUA U MPUMEHATb HEoOXoOuUMbIA  MOHATUMHBLIA - annapaT
Ba)KHENLUNX pa3aenoB oM3nyYeckon XMMmUn Npu peLleHnn npodeccrnoHanbHbIX 3agay.

10. MecTo y4ye6HOM AncUMNUHBLI B cTpyKType OOI:

YyebHaa aucumnnuHa «duamyeckas Xumust» OTHOCUTCA K Onoky «ducumnnuvHbl
(mogynn)»  ®epepanbHOro  rocyaapCTBEHHOro 00pas3oBaTeNnbHOrO CTaHAapTa  BbICLUErO
ob6pasoBaHus no cneuynansHocTn 30.05.01. MeguumHckaa Guoxmmmnsa n BXoguT B 00s3aTeNbHYHO
YyacTb 3TOro 6noka.

11. MnaHupyeMble pe3ynbTaTbl 0Gy4YeHUs MO AUCUUNIUHE/MOAYNI0 (3HAHUSA, YMEeHMUs,

HaBbIKVI), COOTHEeCEeHHbIe Cc nnaHnpyemMbiMu pe3ynbTaTaMu ocBOeHuA
o6pasoBaTean0|?| nporpamMmmubl (KOMHeTeHuMﬂMM) U MHANKaToOpaMun NX 4OCTUXEHUA:
Kog HasaHue Koa(bl) NupukaTtop(bl) MnaHupyemble pesynbTaTtbl 00y4eHus
KOMMeTeHL N
OrK- | CnocobeH OrlK-1.2 | NcnonbayeT 3HaTb: OCHOBHbIE MOHATUS W 3aKOHOMEPHOCTU
1 ncnonb3oBaTh U OCHOBHbI€E PU3NYECKON XUMUMN.
NPUMEHATb €CTEeCTBEHHOHAYYHb!
¢pyHAAMEHTambHb € NOHATUA N METOMB! | vyery,: NPUMEHATb  TEPMOOUHAMUYECKUA 1
€ W npuknanHeie NCCNEAOBAHNA NP |\ \jetueckuii nopxoasl  AnNs onucaHus
MeAnLnHCKNE, petiehmn B6UOXMMMYECKNX NPOLLECCOB.
€CTeCTBEHHOHaY4H npodeccmoHanbHbIX
ble 3HaHWA Ans 3agad
HOGTAHOBKM U Bnapetsb: OCHOBHbIMU mMeToaamu
pelueHns TEPMOAMHAMUYECKOTO U KMHETUYECKOro aHanmaa

CTaHOapTHbIX U1 CbVISVIKO-XVIMVI'«-IeCKVIX cuctem.




MHHOBALMOHHbIX OrkK-1.3
3agad
npodeccuoHanbHo

" geAaTtenbHOCTU

WHTepnpetnpyet
pe3ynbTaThbl
€CTECTBEHHOHAY4HbI
X uccnegosaHumn
npu peLeHnn
npodeccuoHanbHbIX
3agad

3HaTb: OCHOBBbI TepMOANHAMNYECKNX n
KMHETUYECKNX MeToO0B (*)I/I3MKO-XMMI/I‘-I€CKOFO
nccnenoBaHnAa

YMeTb: NPUMEHSATb OCHOBHbIE 3aKOHBbI
TEPMOAUHAMMVKN, KMHETUKU, TEOPMM PacTBOPOB,
¢a3oBbIX " XMMUYECKNX paBHOBECUN,
ANEKTPOXMMMM U KOFMIOMOHOW  XUMWUM  MpK
peLleHn NpodecCcnoHanbHbIX TEOPETUYECKMX U
pacyeTHbIX 3agav

Brnagetb: MaTtemaTtudeckum — annapatoMm B
NPUMEHEHUN K WHTepnpeTauun pes3ynbTaToB
PUNKO-XUMUYECKNX NCCNEAO0BaAHUN

12. O6beM AMcUMNInHbI B 3a4eTHbIX eguHuuax/yac. — 144/ 4.

dopmMa NpoMeXXyTOYHOM aTTecTaunum 3K3ameH

13. TpyaoemkocTb No Buaam yuyebHomn paboTbl

TpynoemkocTb
Bua y4ebHoit paboTei Bcero Mo cemecTpam
Cemectp Ne 2
AyaouTOpHbIE 3aHATUS 88 88
nekuum 32 32
rpynnoBsble 8 8
B TOM Yucne: KOHCyJIbTaummn
npakTnyeckme - -
nabopaTtopHble 48 48
CamocTosiTenbHas paboTta 20 20
B TOM 4uche: KypcoBas paboTa (MpoekT) - -
dopma NPoMEXYTOYHON aTTecTaunm 36 36
(3k3ameH — 36 yac.)
WNToro: 144 144
13.1. CopepxaHue AUCLMNIINHDI
Peanusauus
pasgena
Ne ri/n HaumeHoBaHue pasgena CONEDKAHME DA3NENA AUCLTIMHbI ONCLMNITUHBI C
- ANCUMNITNHBI Aep pasn Auct NMOMOLLbIO
OHnamnH-Kypca,
OYMK

1. Jlekuunn




1.1 OCHOBbI XMUYECKOW Mpeamet dwmsundeckon xummn. Ponb dursmyeckon | YOMK
TEepMOANHAMUKN U XMMumM B Guonormn. BaanmocBsase dumsmdeckon xumum | «dPuanyeckas u
TEPMOXMMUU n OGuoxmmun. TepmogMHaMUYECKME CUCTEMBbI, WX | KonnoungHas

knaccudmkaums. MapameTpbl U dyHKUMKM cocTosHua. | Xumus. MB®»
TepmoauHamuueckoe pasHoBecue. Hyneson npuHuun | https:/
TepMoguMHamMuKU. [1epBblii  3akoH TepmoguHamuky. | €du.vsu.ru/
Pa6ota u Tennota. [MpumeHeHue nepBoro 3akoHa | COUrse
TepMooMHaMMKkM K Buorormuecknm  cuctemanm. | [View-phpzid=
OHTanbnus. TennosBon aeKT XMMUYECKUX peakLmn. 215.6& .

. | notifyeditingon
3akoH [ecca n cnefcTBua U3 Hero. JHepreTmyeckun -1
©anaHc B opraHuame. 3akoH Knpxroga. QHTponusi Kak
PYHKUMSA COCTOSHUA. BTOpoW 3akOH TepMOAUHAMWUKMN,
ero pasnuyHble hopMynnpoBku. NprmeHeHe BTOPOro
3aKOHa TepMOAMHAMUKN K BUONormyecknm cuctemam u
Bruoxummnyecknm npoweccam. Tpetun 3aKOH
TEPMOOUHAMMKMN. CesA3aHHas 3Heprus.
TepmognHamudeckne  noteHumansl.  [lpumeHeHue
METOOOB  TEPMOAMHAMUKM K  KayeCTBEHHOMY U
KONMYEeCTBEHHOMY onncaHuio B6uromanyeckmx
npoLeccoB.

1.2 XvMnyeckoe paBHOBECKE YOMK
XumMudeckuii notTeHuman. YcnoBme XumMm4eckoro «®usnyeckas u
paBHOBECMA 1 CAMONPON3BONBLHOIO NPOTEKaHMS Konnonaxas
XMMUYECKMX N BUOXMMMYECKMX npolieccoB. KoHcTaHTa XMMM_H' MB®»
paBHoOBeCKsl. 3aBUCMMOCTb KOHCTaHTbl paBHOBECUS OT h:jtps.// /
Temnepatypbl 1 gasnenus. MNpuHumn Jle-WaTense. goﬁé\slzu.ru
PacueT paBHOBECHbIX KOHLIEHTPALMI peareHToB 1 Iview.php?id=
paBHOBECHOTO BbIXOAa NPOAYKTOB B XMMUYECKMX 21568&
PaBHOBECUSX. notifyeditingon

=1

13 TepmogmHamumka pactBopoB | Teopusa pactBopoB. PacTteopsl B npupoae. Ponb Boabl | YOMK
B )XMBOM opraHunsme. Knaccndukauusa pactBopos, «dunsmyeckas n
TEPMOAMHAMMYECKas U KMHETMYECKasn XxapakTepucTuka | KonnouaHas
naeanbHbIX U peanbHbiX pacTBopoB. Cnocobbl xummga. MBD»
BblpaXKeHMWs1 KOHLLEHTpaLMmn. AKTUBHOCTb, https://
dyrmTnBHOCTL. 3akoHbl Paynsa n NeHpu. Ocmoc. edu.vsu.ru/
Obynuockonus n kpyuockonus. KonnvratneHble course
CBOWCTBa pacTBOPOB U UX UCNONb30BaHNE B Iview.php?id=
Broxummnyecknx npoueccax. Teopum pacTBOPOB. 2156&
Teopwn AppeHuyca, bpeHcteaa-Jloypu, Jibtonca. notifyeditingon
NoHHble paBHOBECKS B pacTBOpax. =1

14 da3zoBble paBHOBECUS YOMK
da3sa, KOMMNOHEHT, cTeneHb cBo6oAbl. TOMOreHHbIe U1 «®usnyeckas u
reTeporeHHble cucTembl. Ycnosue hasoBoro KonnonaHas
paBHoBecwsi. Mpaeuno das Mé6ca. Auarpammei XVIMIS. MB®»
cocTosiHus. [uarpamma «Temnepartypa — AaBreHne» hgps.// /
ans soapl. luarpaMmmbl «4aBrneHne HacbILLEHHOTO gohl}\slzu.ru
napa — coctaB» B BYXKOMMOHEHTHbIX CUCTEMAX. Jview.php?id=
3akoHbl KoHoBarnosa. MNeperoHka. JkcTpakuus. PacyeT | 51568
pPaBHOBECHbIX COCTaBOB MHOTOKOMMOHEHTHbIX CUCTEM.

notifyeditingon
=1




1.5 Xummnyeckast KUHeTuKa u KuHeTuyecknin meton uccrnenoBaHusa Xumudeckux n | YOMK
KaTtanus broxmmmnyeckux npoueccoB. dopmanbHas KMHETUKA. | «Dusnueckas u

CkopocTb peakuun. 3akoH gewcteua Macc. [lopsgok | konnovaHas
U MONEKYNApHOCTb peakuun. duddepeHumnansHble | xummua. MBED»
ypaBHEHWsi Ans OAHOCTOPOHHUX peakuuin HyneBoro, | hitps://
nepBoro " BTOpOro NOpPSIAKOB. Mepwoa | edu.vsu.ru/
nonynpespalleHuna. course
MpUHUMNbI @aHanMsa KUHETUKW CIOXHbIX peakuui. | fview.php?id=
O6paTtunmas peakuusi nepBoro nopsigka. | 2156&
MapannenbHble 1 nocrefosaTtenbHble  peakuun. | notifyeditingon
ConpsikeHHble peakuun. FABMNeHMe KUHEeTM4eckoro | =1
COMpPSKEHUA B OUMOXMMUYECKMX cucTemMax. Teopuu
XUMUYECKOW  KMHETUKM U UX TNPUMEHEHME K
cneuundmyeckum rpynnaMm MpoLeccoB (peakuun B
pacTtBopax, hOTOXUMUYECKME W LEMNHbIE peakuun).
KuHeTnyeckun aHanma 6Guodmanyecknx npoLeccos.
CkopocCTb reTeporeHHbIX npoueccos. AuddysnoHHas
KMHETMKa. OcHoBbI MacconepeHoca "
TennonepeHoca. [lepBblin U BTOPOWN 3aKOHbI Puka.
3aBMCMMOCTb KOHCTaHTbl CKOPOCTM peakumum OoT
TemnepaTypbl. YpaBHeHue AppeHuyca.
MonekynspHasi KMHeTUKa. JHeprus  akTusauuu.
Teopus AKTMBHbIX CTOSIKHOBEHUNA. Teopus
aKTUBMPOBAHHOIO KOMMJIEKca.
YuyeHue o kaTanuse. Knaccndukaumnsa katanmtnyeckmx
peakuui, nx cneundunyeckne ocobeHHocTn. Ponb
agcopbuun B reTeporeHHOM KaTanuae
depMeHTaTUBHbIN KaTanmsa 1 ero pofb B COBPEMEHHOM
ouoTexHonoruu.

1.6 OneKkTpoxmmms PacTBopbl 3IEKTPOSINTOB. Onektponutnyeckasa | YOMK
anccoumnaums. WMoHHoe npowusBedeHnme Boabl, pH | «duanueckas u
pactBopoB. 3HayeHuMe OydepHbIX pacTBOPOB B | konnouaHas
ovonorum. CpeaHenoHHas aKTUBHOCTb n | xumus. MBO»
KoathdmuneHT aKTUBHOCTW. YaenbHas | https://
3KBMBANEHTHas  SMEKTPOMPOBOAHOCTb  PACTBOPOB | edu.vsu.ru/
3NEKTPONUTOB. 3akoH KonbpayLa. 3aKoH | course
pasbaBneHusi OctBanbaa. KoHpykTomeTpus. | fview.php?id=
BromembpaHbl. [MonManeKkTponuThbI. 2156&
ONEeKTpOXMMUYECKUA  MoTeHuman.  BosHukHOBeHWE | notifyeditingon
MexdasHbIX CKa4KoB noteHyuana. [BonHon | =1
AMEKTPUYECKUI CIOM B XMMUYECKUX U BUOXMMUYECKUX
cuctemax. YcrnoBusi paBHOBECUA ANt CUCTEM C
y4yacTMEM 3apshKeHHbIX YacTuy. WOHHBIN  OOMEH.
Knaccundmkaumsa anekTpogoB, uU3MepeHue un pacuyet
AMEKTPOAHbIX MoTeHUuManoB. YpaBHeHue HepHcTa.

BooopoaHbI 3NeKkTpoa cpaBHeHUs. Psa cTaHgapTHBIX

3MEKTPOAHbIX NOTEHUnanoB. loHcenekTuBHbIE,

MeMOpaHHble, (DePMEHTHbIE 3MEKTPOAbI NMPU PeLLeHnn

buoxmmmnuyeckux npobnem. lloTeHumomeTpusa. Twunbl

ranbBaHUYECKMX 3MEMEHTOB WU UX POSfib B CO34aHUU

aKonornyeckn 6e3onacHbIX MCTOYHUKOB SHEPTUM.

lMoBepxHOCTHOE HaTshKeHWe, NOBEPXHOCTHas aHeprns | YOMK

'mMb6ca. BnvsiHne pasnuyHbIX hakTopoB Ha «Punsnyeckasa un

NOBEPXHOCTHOE HaTskeHun. Buagbl copbuun. KkonnougHas

Ancopbuus. MoBepXHOCTHO-aKTUBHbIE, MOBEPXHOCTHO | XuMus. MB®»
dusnueckas Xumus MHAKTVUBHbIE U NOBEPXHOCTHO-HEaKTUBHbIE BelecTBa. | Nttps://

L7 NOBEPXHOCTHLIX SIBNEHWit | TepmoauHamuka agcopbuun. Maotepmbl Mmb6ca n edu.vsu.ru/
Jlenrmiopa. YpaBHeHue Lnwkosckoro. Npasuno course .

Iview.php?id=
Hiokno-Tpay6e. Coaacopbuus. MNpasuno 21568
MaHeTa®asHca. KanunnspHas KoHAeHcauus. notifyeditingon

Abcopbums. Xemocopbums. AocopbunoHHble cTaguu B




oduonpoueccax.

1.8

OCHOBBI KOMMOWAHON XUMUM

HucnepcHble cnuctemel. AncnepcHasa dasa,
OMCNepcMoHHas cpeaa, cteneHb ANCNEPCHOCTU.
MonyyeHre n o4nCTKa KONMOMAHbIX PacTBOPOB.
OucneprupoBaHne. ®Pusmyeckas nu xummyeckas
KoHAeHcauusa. MonekynsipHO-KMHeTU4eCKMe U
ONTUYECKME CBONCTBA KOMMOUAHBIX CUCTEM.
BpoyHoBckoe awxkeHne. Ouddysmnsa. Ocmoc.
PacceunBaHue n nornouleHne ceeta. YpaBHeHne
Panes. OnanecueHums. YnbTpaMUKpOCKONUs v
3MEKTPOHHAs MUKPOCKOMUS KONSTOUOHbIX CUCTEM.
Onpegenexune opmbl, pasamepoB 1 Maccehbl
konnounaHelx yactuu. CegumeHTaums.
OnekTpokmHeTn4eckue senexHms. Muuenna n ee
cTpoeHue. CTpoeHne OBOMHOIO 3MEeKTPMUYECKOTrO Cros.
3apsag 1 aNeKTPOKUHETMYECKUIA MOTEHL AN
KONnongHown Yactumubl. dnektpodopes.
OnekTtpoocmoc. NpakTuyeckoe npumMeHeHne
anekTpoocmoca B buonornyeckux cucremax. Pakropbl
yctonuymsocTn. Koarynauusa n daktopsl, ee
BbI3biBatoLme. MegneHHas n ObicTpas Koarynsums.

Mopor koarynauuu. MNMpasuno Wynsue-Mapaw.

YOMK
«Dunsnyeckasa un
KonnoungHas
xumns. MB®»
https://
edu.vsu.ru/
course
Iview.php?id=
2156&
notifyeditingon
=1

2. llabopaTopHble 3aHATUA

2.1

OCHOBBI XUMUYECKOMN
TEpMOANHAMUKN U
TEPMOXNMUN

OnpepeneHve  TennoBoro  adpcbekta  nmpouecca
anccoumaummn cnaobon KMCNOThI. N3mepeHue
TennoBoro adgpekta npouecca rmapatoodpa3oBaHus.
OnpepeneHve  TennoBoro  adpcbekta  mpouecca
OKUCINEHMS LWaBeneBon KUCNOThI.

2.2

Xummnyeckoe paBHoBecue

N3yyeHne XuMMMYECKOro paBHOBECUMS B CUCTEME
xnopug xenesa (lll) - voguMpg Kanus nNpu  pasHbIX
Temnepatypax. PacyeT KOHLEHTpaLOHHON KOHCTaHThI
paBHOBecuS.

2.3

TepmoguHaMyKa pacTBOPOB

OnpeneneHve MOMSIPHOM  Maccbl  HeaneKkTponuTa
Kpuockonmdeckum metoaoM. OnpefeneHue crenexHu
auccoumaunm anekTponuta KPMOCKOMUYECKUM
METO[OM.

2.4

dazoBble paBHOBECUA

MocTpoeHue avarpamMmbl COCTOSIHUA
OKWOKOCTBXUOKOCTb» AN cUCTeMbl  (beHon-sofa.
MocTpoeHe TPEXKOMMOHEHTHON AuarpaMmbl  Ha
npuMepe cUCTEMbI aLeTOH-TONyon-Boaa.

25

Xnummyeckasi KUHeTUKa 1
KaTanms

'OMOreHHO-KaTannTM4eckoe oKMCreHne noanaa Kanvs
nepcynosatomM aMMOHWIS. Pacuet BpeMeHU
nonynpeBpaLleHns U SHeprumM akTuBaLMu B KUHETUKE
OKMCIEeHWs noanaa Kanus.

2.6

AnexkTpoxnmus

OnpepeneHve npefenbHON MOSMSIPHON MPOBOAMMOCTH
cunbHoro  anektponuta. WayyeHwe pamccoumanmu
cnaboro anekTponuTa KOHOYKTOMETPUYECKNM
MeTOAOM. N3yyeHune paBHoOBeCUSA B
3MNEKTPOXNUMUYECKMX cucremax Ha npumepe
anektpoaos | n 1l poga. CTeknsHHbLIN anekTpoa,.




2.7 Ancopbuns  NOBEPXHOCTHO-aKTUBHLIX BELIECTB Ha

DuiswiooKan rpaHvue Bopa-so3gyx. Aacopbumsa MAB Ha TBepAabIx
NOBEPXHOCTHbLIX ABIEHUI P yX. p P
agcopbeHTax.

2.8 OcHOBbI KONMoMagHoM xuMmmmn | MpuroToBneHe KoNOMAHbLIX PacTBOPOB U U3yyYeHue
ux  koarynauun. KonnougHas  3awuta  301€el
pactBopamu BMB. OnpeneneHne cteneHn HabyxaHus
BbICOKOMOJIEKYSAPHBLIX BELLECTB.

13.2. Tembl (pa3aenbl) AUCUMNNVHBI U BUAbI 3aHATUIA

Buabl 3aHATUR (KONMYeCTBO YacoB)
Ne HavnmeHoBaHWe TeMbl
n/n | (pasgena) QUCLMNIIUHGI Nekumm pynnoBble NaBopaTopHbie CamocToaTenbHasi Bcero
KOHCynbTauumm paboTa
1 OCHOBBI XMMUYECKOWN
TEepMOAMHAMUKN U 4 1 6 2 13
TEPMOXUMUN
2 XvmMmnyeckoe paBHoBecue 4 1 6 2 13
3 TepmoguHamumka 4 1 6 5 13
pacTBopoB
4 dasoBble paBHOBECHKSI 4 1 6 2 13
5 XvMundeckas KUHeTuKa 1 4 1 6 5 13
KaTtanus
6 OnekTpoxnuMmmnsg 4 1 6 4 15
7 duanyeckass xumus ) 4 1 6 5 13
NMOBEPXHOCTHbIX SBIEHWN
8 OcHoBbI KONMNouaHom 4 1 6 4 15
XMMUU
Ok3ameH 36 36
UToro: 32 8 48 20 144

14. MeToan4yeckue ykasaHusa Ansa obyyarowmxcs no 0CBOEHNI0 AUCLUNIIUHDI:

AyauTopHasa camocTosTenbHass paboTa Mo AUCUMNAMHE BbLIMOMHAETCS Ha Yy4eOHbIX
3aHATUSX NoL HenocpeacTBEHHbIM PYKOBOACTBOM NpernogaBaTtenss U no ero 3agaHuio. Ha
nabopaTopHbIX 3aHATUAX CTyAEeHTbl NMMbo nHauBMAyanbHO, NMOGO B COCTaBe Manoun rpynmbl
BbIMNOMHAT nabopaTopHyto paboty. B xoge BbINnoOnHeHWs paboT cTyaeHTbl npuobpeTaroT
HaBblkM obpalleHns ¢ nabopaTopHbIM 060PYAOBAHMEM U MHCTPYMEHTapUeM, CaMOCTOATENbHO
OCYLLECTBNAT 3KCNEPUMEHTbI, PETMCTPUPYIOT, aHANMU3MPYIOT U UHTEPNPETUPYIOT pesynbTaTbl
PUINKO-XMMUYECKMX  nccnegoBaHmi. PesynbTaTthl  y4ebHO-uccnegoBaTenbckon  paboTbl,
BKMOYas HeobXxoauMmble pacyeTbl, 3aKMYEeHWA U BbIBOAbI, OTBETbl Ha BOMPOCHI (3agaHuns)
odopmMmnsalTca B paboyen TeTpaanm ctyaeHTa. B koHLe nabopaTOpHOro 3aHATUA pe3yrnbTaThl U
mMaTepuansl y4ebHoO-uccnegoBaTenbckon paboTbl [OKMaAblBalOTCA npenogasaTtento, npu
HeobxogmmocTn obcyxgalTca B rpynne (ot4eTr o nabopaTopHOM 3aHATMM). B cnyyasax
npornycka nabopaToOpHOro 3aHATUS N0  KakuM-nnbo npuumHam cTygeHT o6si3aH  ero
CaMOCTOATENbHO BbIMOMHUTL MOA KOHTPONieM npenodaBaTenst BO BpeMs WUHOMBUAYaNbHbIX
KOHCYnbTaunin.

BHeayguTopHaa camocTosTenbHaa paboTa BbINOMHAETCA CTYy4EeHTOM MO 3afaHuko
npenogasaTens, Ho 6e3 ero HenocpeacTBeHHOro ydyactus. OHa BkrtoyaeT popMmmpoBaHme U
YCBOEHUNE COAEP)KaHMSI KOHCMeKTa nekuMn Ha 6ase pekoMeHOOBaHHOW FEKTOPOM YyyebHou
nutepatypbl, BKYas UHGOPMaUWOHHble oObpa3oBaTenbHble pPecypcbl  (ANEKTPOHHbIE
Yy4EeOHUKN, 3NEeKTPOHHble OMbnmMoTekn M Ap.); NOArOTOBKa K ceMumHapam u nabopaTtopHbIM
paboTam, nx ocopmsieHme.

Tekywas artrectauma obecrneunmBaeT MPOBEPKY OCBOeHUs y4vyebHOro wmaTtepuana,
npnobpeTeHns 3HaHWA, YMEHUA M HaBbIKOB B MNPOLIECCE ayAUTOPHOM M CaMOCTOATENbHON
paboTbl cTyaeHTOB, dhopMmnpoBaHus obuienpodeccrnoHansHom komneTteHumm (OMNK-5).




Tekywas aTTectauus BKnoYaeT B cebs  perynspHble OT4YeTbl CTyOEeHTOB MO
nabopaTtopHbiM paboTam, BbINOSIHEHWE TECTOBbIX M WMHbIX 3adaHWA K NeKuMsM W pasgenam
duM3n4ecKon XMMUM B COOTBETCTBMM C MeToaumveckummn pekomeHgaumamm JIYMK no
ancumnnuHe «dmnsnyeckas Xummnay».

dopmoN NPOMEXYTOYHOW aTTecTauuMmM 3HaHWA, YMEHUA W HaBbIKOB OOy4arolmxcs
ABMSAETCSH YCTHbIA 9K3aMEH.

O6y4eHne nuu, ¢ orpaHNYEHHbIMU BO3MOXHOCTAMM 300POBbS OCYLLECTBNSAETCH C y4ETOM
X MHAMBMAOYaNbHbIX NCUXOU3NYECKMX OCODEHHOCTEN N B COOTBETCTBUN C UHAMBMAYANbHOM
nporpammon peabunurtaumn.

[nsa nuy, ¢ HapyweHneM criyxa Ha NEKLMOHHbIX 3aHATUSX 1 NabopaTopHbIX 3aHATMAX Npu
HeobXxoaUMOCTU [oMnycKaeTCAa MNPUCYTCTBUME acCUCTEHTa, a TaK Xe, CypaonepeBOdYMKOB U
TUdrocypaonepeBogUYMKOB.

[MpomexyTovHada aTTectTauma ans nuy, ¢ HapyLeHNsaMU criyxa NpoBOANTCS B MUCbMEHHOWN
dopme, nNpu 3TOM UCMOMb3YTCA obume Kputepmn oueHnBaHus. Npn HeobxogMmMocTn, BpeMs
NOAroTOBKMN Ha 9K3aMeHe MOXET BbITb YBESTMYEHO.

Onsa nuy C  HapyweHuMem 3peHust [OornyckaeTcs ayauanbHOe npefocTaBrieHune
MHdopMaumn (Hanpumep, C UCMNONb30BAHNMEM MNPOrpaMM-CMHTE3ATOPOB peydn), a Takke
MCNONb30BaHME Ha neKUuMsiX 3BYKO3anucblBalLWMX YCTPOUCTB (AMKTOOoHOB M T.4.). Ha
NEKLUMOHHbIX 3aHATUAX W NabopaTopHbIX 3aHATMAX MNpy HeobxoguMmocTu  AonyckaeTcs
NPUCYTCTBNE aCCUCTEHTA.

Mpn npoBedeHUM MPOMEXYTOYHOM aTTecTauun Ans iy C HapylweHUeM 3peHus
TecTupoBaHue MoXeT OblTb 3aMeHeHO Ha YCTHoe cobecegoBaHne no Bonpocam. [lpu
HeobXxoaUMOCTU, BpeMsi MOArOTOBKM Ha 9K3aMeHe MOXET ObiTb YBESNTMYEHO.

[ns nuy ¢ HapyLWweHNaMM ONopHO-ABUraTeNbHOro annaparta Ha NEKUMOHHbBIX 3aHATUAX U
nabopaTopHbIX 3aHATUAX NPU HEOOXOAMMOCTM OOMNYCKAEeTCs NPUCYTCTBME aCCUCTEHTA

[MpomexyTouHaa atTectauums Ans nuuy, ¢ HapyLweHnaMM ONOpPHO-ABUraTeNbHOro annapara
NPOBOAUTCS Ha OBLUMX OCHOBaHWUAX, NP HEOBXOAMMOCTM npouenypa dK3ameHa MOXET ObiTb
peanu3oBaHa ANCTaHUMOHHO.

Mpn peanusaumMm OUCUMMAMHBI C UCNOMIb30BAaHNEM AUCTAHUMOHHbIX 0Opa3oBaTenbHbIX
TEXHOSIOrMA  UCNOSIb3YKTCA MHCTPYMEHTbl 3NEKTPOHHON WHAOPMaLMOHHO-06pa3oBaTenbHOM
cpeabl BIY «3nekTpoHHbIn yHuBepcuteT BIY» (https://edu.vsu.ru) w/unm “MOOK BIY”
(https://mooc.vsu.ru), cepsucbl BuaeokoHdepeHumn (BigBlueButton, Zoom, Discord v ap.),
3MEKTPOHHAasA NovTa, MECCEHAXEPLI U COLICETU.

15. MepeyeHb OCHOBHOW M AOOMOJIHUTENLHOW NUTepaTypbl, PECypcoOB WHTEPHeT,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLIUMNIIUHbI

a) OCHOBHas nutepaTtypa:

Ne n/n NcTouHMK

Kyapswesa H.C. . dusuyeckasa xumus : yuebHuk ansa 6akanaspos : [ansa ctyd. Bysos] / H.C.
Kyaopsiwesa, J1.I. boHgapeBa ; Cnb. ®egep. YH-T .— Mockea : KOpanT, 2013 .— 340 c.

Bbenses A.l. dusunyeckasn n konnongHasa xumuga / A.T. bensies, B.U. Kyuyk ; noa pea. A.l.
Bensesa. M. : TOOTAP-Megua, 2014. — 751 c.

1

©) fononHuTensHasa nutepartypa:

Ne n/n MNcTOoYHMK

opwkos B.N. OcHoBbl onsnyeckon xmmnmn: y4eb. ansi ctyd. By3oB, oby4. Mo HanpaBneHuo u
3 cneunansHocTh "Bronorua” / B.W. lopwkos, U.A. KysHeuos. - 3-n3g. - M. : BUHOM.
JNNabopatopus 3HaHui,2006. -407 c.

dusnyeckas xumums. MprUHUKUNBI U TpUMEHeHne B Buonormdeckux Haykax / V. TuHoko [v ap.];
nep. ¢ aHrn. E.P. PasymoBow; noa pea. B.W. NopwkoBa .— M. : TexHocdepa, 2005. — 743 ¢
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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
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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
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
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

Yuneamc B.®usnuyeckan xumus gna ouonoroe / B. Yunbamc, X. Yuneamc - M. : Mup, 1976. -
600c.

B) MH(POPMALMOHHbIE 3NEKTPOHHO-06pa3oBaTesibHbIE PECYPChl:

Ne n/n Pecypcbl UHTepHeT
6 www.lib.vsu.ru — 3oHanbHas HayyHas bubnunoteka BI'Y

dusnyeckasn n konnongHasa xummsi [OnekTpoHHbI pecypc] / A. 1. Bensies, B. W. Kyuyk; nog peg.
7 A.Tl. Bengsesa" - M. : TOOTAP-Megua, 2014. - 752 c.

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

dusnyeckan xummsi [ONeKTPoHHbLIN pecypc] : ydebHuk / XaputoHos K0.A. - M. : FTOOTAP-Meaua,
2013. - https://studmedlib.lib.vsu.ru/book/ISBN9785970423905.html

YOMK «dusnyeckasn n konnovgHas xumusa. MbB®»
https://edu.vsu.ru/course/view.php?id=2156&notifyeditingon=1

16. NMepe4vyeHb y4eOHO-MeTOANYECKOrO ob6ecneyeHns ANs caMOCTOATeNbHOM paboTbl
Ne n/n UcTouHmk

dusmndeckas 1 KoNnongHaa XMmMus: nporpaMmma Kypca, KOHTPOIibHbIE BOMPOCK! U flabopaTopHbie
Mporpamma, TecTbl M TabopaTopHble paboTbl N0 PU3NYECKON XMMUK [DNEKTPOHHBLIN pecypc] :
MeToaudeckoe nocobue : [ans ctyg. 1 n 2 kypca med.-6uon. dak. Hanpaenenun 30.05.01 -
MeguunHckaa Gnoxmmung, 30.05.02 - MeanumHckas 6uodumsmka, 30.05.03 - MeguumnHckas

! knbepHeTuka, 06.03.01 - Buonorus] / BopoHex. roc. yH-T ; [cocT.: H.B. Mopo3soga, B.1O.
KongpawwH, U.B. MNMpoTacoea, KO.N. MapbirnHa] .— 3neKTpoH. TEKCTOBble AaH. — BopoHeX :
W3patenesckun gom BIY, 2020 .— 3arn. ¢ Tutyna akpaHa .— CBOOOAHBIN JOCTYN U3 UHTpaceTn
By .— TekcrtoBbii hann .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m20-108.pdf>.

5 MpakTuyeckme paboTbl Mo unanyeckon xummn; y4eb. nocobue / FO. . Akynosa [v gp.]; noa pea.

K.I'N. MuweHko n gp.—5-e nsg., nepepab.—Cr16. : Npodeccus, 2002.—382 c.

17. Obpa3oBaTenbHbleé TEXHONOrMU, WUCNONIb3yeMble NpU peanu3auum Yy4ebHowm
AUCLUMNIINHBI, BKNOYas OUCTaHLUMOHHbIe oOpasoBaTtenbHble TexHonorum (AOT,
3NeKTpoHHoe obyyeHue (D0), cmewaHHoOe OGy4eHune):

Mpn peanusaummn ANCUMNNNHBI C UCMOMB30BaHMEM AUCTAHUMOHHBIX oBpa3oBaTenbHbIX
TEXHOSIOrMA  UCMNOSb3YKTCA MHCTPYMEHTbl 3NEKTPOHHON WMHAOPMaLMOHHO-06pa3oBaTenbHOM
cpeabl BIY «3nekTpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru) w/unmn “MOOK BIY”
(https://mooc.vsu.ru), cepsucbl BuaeokoHdepeHuun (BigBlueButton, Zoom, Discord n ap.),
3M1IEKTPOHHAsA NoYvTa, MecCeHKepbl U COLCETN.

18. MaTepunanbHO-TeXHU4YecKoe obecneyeHme AUCUUNIINHDI:

Ayoutopun yyebHoro doHga rnasHoro kopnyca BIY (YHuepcutetckas nn., 1) ans
NpoBeAEeHMs1 3aHATMN  FIEKUMOHHOTO M CEeMUHApPCKOro TUMOB, TEKYLIEero KOHTpOns W
NPOMEXYTOYHON aTTecTaumm AyanmTopuM OCHaLLEHbl cheunanm3npoBaHHOn Mebenbto "
obopynoBaHmem (Y4yebHo-nabopaTopHbid KOMMNEKc «dPuandeckas W KonmougHas XMMusiy,
YCTaHOBKM AN KPUOCKOMUYECKUX W3MEPEHWUN, KarnopuMeTpbl, KOHOYKTOMETPbl, WOHOMEpbI,
BOMbTMETPbI), MyNbTUMEOUNHON TeXHWUKOM (npoekTop AcerX115HDLP, akpaH Ansa npoektopa,
HOyTOYK LenovoG580 ¢ BO3MOXHOCTbIO MOAKMYEHUA K ceTn «UHTepHeT»). KomnbioTepHble
Krnacchl obLiero gocrtyna YHuBepcuteTckoro ueHTtpa BIY (YHusepcutetckasa nn., 1, rmaBHbIN
kopnyc BIY, komHaTbl 40/5 wn 40/3) ana camoctosaTenbHoM paboTbl o0b6yvaroLmxcs
(CneumanuampoBaHHasa mebenb, koMnbloTepbl (CUCTEMHbIN 6ok PentiumDualCoreCPUEG500,
MoHUTOp LGFlatronL1742 (27 wT.) C BO3MOXHOCTbIO MOAKMOYEHUSA K ceTn «HTepHeT»).

19. OueHo4HbIe cpeaAcTBa ANA NPoBeAeHUs TEKYLIEeW U NPOMEeXyTO4YHOM aTTecTauum

Mopsnok OueHKM ocBoeHust obyvatowmmmuca ydyebHoro martepuana onpegensieTcs
cofep)XaHneM crieayoLmx pasgernoB AUCLUMNUHDI:
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Koa n coaepxaHue I'InaHMpyeMble pes3ynbTaTthbl OTanbl

KoMneTeHLumn 00y4eHus (NnokasaTenu OCTUXEHUS hopmMmmpoBaHus ®OC*
3a0aHHOro YpPOBHS OCBOEHMS KOMNeTeHL MK (cpencea
KOMMeTeHLUn nocpeacTsom (pasgensl (TemMbl) oLieHMBaHNS)
dhopMMpPOBaHNA 3HAHWNIA, YMEHUN, OUCUUNIIUHBI NI
HaBbIKOB) moayns n nx
HaumMeHoBaHue)
OrK-1 ncnonb3soBaTtb n 3HaTb: OCHOBHbIE 1.1.-18. YCTHbIN onpoc
NPVUMEHSATb PUMKOXMMUNYECKME 3AKOHBI 1
dyHOaMeHTarnbHbIE U dopmynbl
npuvknaaHbie BnageThb: OCHOBHbIMU 3.1.-3.7. JlabopaTopHas
MeOUuUMHCKMe, PUNKOXMMNYECKMMU  METOLAMM paborta, oT4eTt
€CTECTBEHHOHay4YHble aHanusa BELLEeCTB;

3HaHUA AnAa NOCTaHOBKM U | maTeMaTU4eCcKUM annapaTom npu
pelleHnsi CTaHAapTHBIX 1 peLleHnn pacyeTHbIX 3agad

WHHOBAaLMOHHbIX 3ada4 yMeTb: MPUMEHATL OCHOBHbIE 1.1-3.8 Komnnekt KM
3aKOHbl TEPMOANHAMUKN, KUHETUKN,

npodeccuoHanbLHoON Teopun pacTBopoB, ha30BbIX U

OesATenbHOCTH XMMMWYECKUX PAaBHOBECWM,
3NEKTPOXNMUM NPU PELLEHUN
npogeccuoHanbHbIX

TeopeTn4eCKnx n pacyeTHbIX 3aaa4y

HanmeHoBaHve NuamnkaTtop(bl)
Ne KomneTeH
pasgena gucumninHbl OOCTUXKEHNS OueHouHble cpeacTea
n/n uns(n)
(moayns) KOMneTeHL MK
OCHOBbI XMMUYECKOM OTyeT no nabopatopHon paborTe,
OrlnK-1.2, -
1. TepMOANHaMUKUN U OnkK-1 onK1.3 YCTHbI onpoc, TecTt
TEPMOXMMUU
) Xumunueckoe oric1 OriK-1.2, OtyeT no nabopaTtopHon paboTe,
: paBHoBecCUe i OrK1.3 YCTHbI ONpOC
TepmoauHamuvka OrlnK-1.2, OtyeT no nabopaTtopHon paboTe,
3. OlnK-1 .
pacTBOpoB OrlK1.3 YCTHbIM OMnpoc, TecT
dasoBble paBHOBECKS OlK-1.2, OTyeT no nabopatopHon paborTe,
4, OnkK-1 N
OrnKk1.3 YCTHbI onpoc
5 XvMnyeckas KMHeTuka u OnK-1 OrlK-1.2, OTyeT no nabopatopHon paborTe,
) KaTanua ) OriK1.3 YCTHbI OnNpoc
OneKTpoxumMns OriK-1.2, OTueT no nabopaTopHoi paboTe,
6. OnkK-1 .
OriK1.3 YCTHbI onpoc, Tect
dusmnyeckasn xumms OTt4eT no nabopartopHon paboTe,
OnnK-1.2, N
7. I'IOBerHOC'I:HbIX OrnkK-1 OnK1.3 YCTHbI ONpoc
ABMNEHUI
OcHoBbl konnonaHoM OrlK-1.2, OTt4eT no nabopaTtopHo paboTe,
8. OnkK-1 .
XMMum OrnKk1.3 YCTHbI OMpoc, TecT
MpomexyTouHasi aTTecTauusi oopma Komnnekt KUM
KOHTPONS — 3K3aMeH

20. TunoBble OLEHOYHbIE cpeAcTBa U MeToAMYECKUEe MaTepuanbl, onpegensowme
npoueaypbl oLeHMBaHUA
20.1. TeKywumMn KOHTPONb ycneBaeMocTu KOHTpOSb yCneBaeMoCTu No ANCUMMNIIMHE OCYLLECTBASETCA C
NOMOLLbIO CreayrLmnX OLLEHOYHbIX CPeacTB:
lMepeyeHb nabopaTtopHbIX paborT:



OnpepeneHuve TennoBoro acpdekra PurU3nKo-XMMmn4eckoro npotiecca.

N3yyeHne xnMmuyeckoro paBHoBecusi B cucteMe xnopug xenesa (1) - hoama kanwsi.

Kpuockonus.

N3yyeHne paszoBoro paBHOBECUSI B OrPaHNYEHHO CMELLMBAIOLLMXCS KUOKOCTSIX.

FomMoreHHo-KaTanMTM4Yeckoe OKUCNEeHne noanaa Kanus I'IeprJ'IbeaTOM aMMOHUA.

KOHD,YKTOMeTpVIﬂ. nOTeHuMOMeTpMﬂ.

Ancopbums NOBEPXHOCTHO-aKTMBHbIX BELLECTB Ha rpaHuLe BOAa-BO34yX U Ha TBEpAbIX aacopbeHTax.

OINO|O|BR|IWIN|F-

lMpurotoBneHve KOMMOMAHbIX PacTBOPOB W M3yyeHune ux koarynsuuu. KonnomgHas 3awmTa 3onen
pactBopamu BMB. Onpegenenune cteneHn HabyxaHusi BbICOKOMOEKYSSPHbIX BELLIECTB.

B TeueHne cemecTpa cTydeHT BbinonHaeT 8 nabopatopHbix paboT. Mo kaxgon paboTte CTyAeHT
COCTaBnsieT OTYyeT, BKNIOYAKLWWA onucaHMe meToaa (U3MKO-XMMUYECKOr0 WUCCMNEeAOBaHUa U
obopynoBaHusi, obGocHoBaHMe BbiObOpa MeToda, WHTepnpeTauuio pesynbTaToB, 3aKYEeHUMs WUIn
BbiBoAbl. [lpn oTyeTe no kaxgon nabopaTtopHon paboTe OcyLLecTBNSETCA YCTHbIA OMNpoc Mo
cooTBeTCTByOWEN Teme. JTabopaTopHbIN MPaKTUKYM CYMTAETCS BbINOSIHEHHLIM MPU YCIIOBUM HanNu4us
oTyeTa no Bcem paboTtam.

Mo HekoTOpbIM pasgenaMm OUCLMNINHBI KOHTPOSb MOSyYEHHbIX 3HaHWMW NpPoBOAMTCS B chopme
TecTupoBaHua (Bcero 4 Ttecta). Bonpocbl gnsi TectoB (QOPMUPYHOTCA Ha OCHOBaHWW COOEpXaHUS
ancumnnuibl (cMm. n. 13 pabGoden nporpammbl). TecT oueHumBaeTcss no wkane ot 0 go 5 Gannos
NPOMOPLMNOHANbHO KONMYECTBY NPaBUsbHbIX OTBETOB.

20.2. NpomexyToyHaa aTrecrauums

MpomexyToyHas aTTectaums No AUCUMNIIMHE OCYLLECTBIAETCS C NMOMOLLBI OLEHOYHbIX CPEACTB:

Mpumep KAM.
YTBEPXOAHO
3aBeaytowwnii kadheapont uanyeckomn
XUMUN O.X.H., OoU. O.A.
Kosapepos
05.07.2021

HanpasneHnune nogrotosku / cneymansHocTs 30.05.01 MeanumHckas 6uoxumusa OucumnnmHa
dursmnyeckast xummsi

dopma o0byveHuss ovHas

Bug koHTponsi ak3ameH

Bug atTectauumn npoMexxyTouHbIN

KoHTponbHO-namepurtenbHbin matepuan Ne 1
1. TepmoanHamuyeckasa cuctema. N3onmpoBaHHble, OTKPbIThIE U 3aKpbITble CUCTEMBI.
2. CKOpOCTb peakummn, KOHCTaHTa CKOpoCcTU. DaKTOPbI, BNSAIOLLME HA CKOPOCTb XMMUYECKUX peakLui.

MpenogasaTenb K.X.H., gou. C.H. 'pyweBckas

OnucaHue TeXHONOrnMM NpoBeAeHUs1 IK3aMeHa.

OK3aMeH nNpoBoANTCSA B MMCbMEHHOM (hopMe C BO3MOXHOCTbIO YCTHOrO cobeceaoBaHus
no sonpocam KMM. MNonyyns KUM, cTygeHT roToBUT NMMCbMEHHbLIN OTBET B TeveHne 30 MUHYT
6e3 ncnonb3oBaHns y4ebHbix maTtepuanos. OTBeT AOMKeH coaepXaTb OCHOBHbIE onpeaereHns,



mMaTtemMaTnyeckme opmynbl, ypaBHEHNSI XUMUYECKUX peakuuii, NpUMepbl OnmncbiBaeMblxX
PM3UKO-XUMNYECKMX SABMEHNIA, TEOPETUYECKYHO 6a3y NpUMEHEHMS (PU3NKOXMMUYECKOTO MeToaa
nccnegoBaHus 3TUX SIBNEHUI U MHTeprnpeTauMmn NonyyYeHHbIX pe3ynbTtaTtoB. B cnyyae
OTCYTCTBUS Kakoro-nnbo anemeHTa oTBeTa npenoaaBaTteflb NPOBOAUT YCTHOe cobecenoBaHme
CO CTYAEHTOM C LIENbI0 BbISIBNIEHUS HeAOCTaKoLLeNn NHopMaLui.

Tpe6oBaHUs K BbINOJIHEHUIO 3aJaHUN, WKanbl U KPUTEPUM OLIeHMBaAHUS
Ons oueHuBaHWsi pe3ynbTaToB OOyYeHWss Ha 3K3aMeHe WCMOoNb3ylTca cneayowme
nokasaTtenu:

1) 3HaHWe y4ebHOro matepuana u BrnageHvne NOHATUNHBLIM annapaTomM Teopun PU3NYECKon
Xnmuu;

2) yMeHMe CBA3bIBaTb TEOPUIO C NPaKTUKOW;

3) yMeHue WICTpUMpoBaTb  OTBET  Npumepamn, dakTtamy, [OaHHbIMU - Hay4HbIX

nccnenoBaHui; 4) YMEeHUe NMpuMeHATb OCHOBHbIE MaTeéMaTU4eCKNE Bblipa>KeHUA NMpu peLlleHnmn
SKCNnepuMeHTarbHbIX 3a4ay,

,D,J'IFI oueHnBaHNA pe3yrbTaToB O6y‘-IeHI/IFI Ha 3a4yeTe C OLEHKON ncnonb3yeTcd 4-6annbHas
wana: «OTITIMHYHO», «XOpPOoLUOo», «yaAOoBJ1IETBOPUTESIBHO», «HEYOQOBJN1ETBOPUTESIBHOY.
CooTHoLLEeHNE nokasaTenen, KpuTtepumeB 1 WKasbl OLueHnBaHNA pe3yribTaTtoB o6yqu|/|$|.

YpoBeHb
CHOPMUPOB | |lIkana OLIEHOK
KpuTepun oLeH1BaHMA KOMNETEHLMI aHHOCTY
KOMMEeTEHLY

-

n

BesynpeyHoe BbINONTHEHME B NPOLIECCE N3YYEeHUs MoBbiWweHHbI | OTNNYHO
ANCLMNNNHBI BCEX 3aaHWIA B CEMECTPE. " ypoBEHb
BcecTopoHHWe 1 rnybokune 3HaHus Mo TEpMOUHAMMKE,
KMHETUKE, SNEKTPOXMMUU, (PUINKOXMMUM OUCTIEPCHBIX
CUCTEM M MOBEPXHOCTHbLIX SIBMEHUIA. VX NpUMeHeHNe
ANS pelleHns 3agay No OCHOBHbIM pasdenam Kypca.
MonHbIn oTBET Ha 00a Bonpoca buneTa, BKIOYAOLWUNA
BCE NepeyvncrieHHble B TEXHONOMMU NPOBEAEHNS
3K3amMeHa 9nemMeHThI.

BbinonHeHWe B npouecce nyvyeHus aucuuniuvHel scex | basoBbin Xopoulo
3agaHuin B ceMmecTpe. [locTaTo4YHO NOMHOE 3HaHue ypOBEHb
y4yebHOro matepuana, npeaycMOTpPeHHOro paboyen
nporpammon. Hannyme aprymeHTMpoBaHHOro 1
060CcHOBaHHOIO OTBETA Ha BOMpPOCHI buneTa.
[onyckatoTca He3HaunTeNbHbIE OLMOKM M HETOYHOCTH,
KOTOpble UcnpasneHbl nocrne ycTHon 6ecenpl ©
npenogasaTeniem.

YHacTuyHoe BbINOMHEHNE B NpoLecce N3yyeHust lMoporosbIn YoBneTBopuTENbHO
ONCUMMNNNHBI BCEX 3aaHUNn B ceMmecTpe. 3HaHue YpOBEHb
OCHOBHbIX MOSOXeHnn pabo4ven nporpammbl. OTBET
HenonHbIn, 6€3 o6ocHoBaHWM K NpumepoB. OWNBKK
YCTPaHSAKTCA NO AOMOSTHUTENBHLIM BONPOCaM
npenogasartens.

HeBbinonHeHve B npouecce U3y4eHust AUCLMNINHDI - HeynosneTtsoput
BCeX 3aaaHui B cemectpe. OTpbIBOYHbIE 3HAHUS. enbHO

pyGble, NpuHUMNManbHbIE OWNGKK NPy OTBETE Ha
BONpOCbl BuneTta u ycTHble BONPOCHI NpenogasaTens.
HeymeHune pewatb npocteniimne npaktmydeckme




3agauu.

Mpu peanusauumn AMCUMNINHBI B AUCTAHLMOHHOM (hopMaTe BO3MOXHO BbICTABIEHME OLEHKN 3a 9K3aMeH
no pesynbtatam oby4eHUsi B cCeMecTpe.

MepeyeHb 3agaHun onsi NpoBepku chOpMMPOBAHHOCTU KOMMNETEHLUU:

®0C
1) TecToBble 3agaHns: (2 wWrT.)
Tecm 1
Kputeprnem camonpoun3BonbHOro npoTekaHusi npouecca B 3aKkpbITOM CUCTEME SIBNSIETCS:
1) AH > 0; 2) AG < 0; 3) AS < 0; 4)AU =0
OtBerT: 2
Tecm 2
KonnyectBo noHoB, obpasytowwmxca npy guccoumauum Ca(NO3),, paBHo:
1) 1; 2)2; 3)3; 4) 4
OTBerT: 3

2) CMTyaUMOHHbIE 3a4aHNS C pa3BEPHYTbIM OTBETOM CrOXHbIe (1 WT.):

MycTtb B peakuum N, + 3H, = 2NH3 ycTaHOBMNOCE XMMUYeckoe paBHoBecue. HasoBute
Tpn dakTopa, M3MEHEHME KOTOPbIX NPMBEAET K YCTAHOBNEHNIO HOBOIO NOSTOXXEHNS PaBHOBECHS.

OteeT: Temnepatypa, [lasnenune, KoHueHTpauus

3) cUTyaLMOHHbIE C pa3BEPHYTbIM OTBETOM NPOCThle (2 wWT.)

1. HasoBuTe aBEe OCHOBHblE OCOOEHHOCTM (hepMEHTATUBHOIO KaTanuaa.

Bo3moxHble OTBeTbl: U30MpaTENbHOCTb  (CENEeKTUBHOCTL), BbICOKAA aKTUBHOCTb
(3PP EKTUBHOCTD).

2. YKaxuTe nNpUYMHY MNOHMXEHUA TemnepaTypbl KpucTannmsauuum pactBopa Mo
CpaBHEHMIO C TeMNepaTypor KpucTannuaaumm pacTBOpuTens.

Bo3MOXHbIN OTBET: KpUcTannuMsauus HacTynaeT, Korga gaBrfieHMe HacblWeHHOro napa
Hag Xugkon oason CTaHOBUTCHA paBHbIM AaBfieHU0 Hag TBepaon ¢ason. CornacHo 3akoHy
Payns, p[aBneHwe HacbIWEHHOro napa pacTBOPUTENs Hag pacTBOPOM HWXKe, YeM Haj
cobcTBEHHOM Xnakon dason. Mo3ToOMy B pacTBOpe BblpaBHUBAHWE AABFEHWN HACbILLEHHOrO
napa Hag XXuakown n TBepaon dason HacTynaeT npy 6onee HU3KOM TemnepaType, YEM B YUCTOM
pacTBopuTene.

4) 3apgaHng, TpedytoLlero KOpoTKoro otTeeTa (2 wr.)

1. T'omMoreHHasi YacTb reTeporeHHON CUCTEMbI, OrpaHMYeHHasa MOBEPXHOCTbIO pasgena,
370 :

OTBeT: hasa

2. lpouecc ocemaHus 4acTuy, gucnepcHon dasbl B XKUOKOM UM rasoobpasHon
ANCNEPCUOHHON cpeae nod AeNCTBMEM CUSbl TSXKECTU - 3TO

OTBeT: cegumeHTauus




