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

2. Mpodunb nogrotoBku/cneunanusauusa: MeguumHckaa GUoxnmms
3. KBanudumkaumua BbinyCKHUKa: Bpay-oGMOXMMMK
4. dopma ob6y4eHus: oyHas

5. Kachenpa, oTBevarLan 3a peanmsaumo QUCLUNIINHBI:

dM3NYECKON XUMUU

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

7. PexomeHpgoBaHa: HMC xumundeckoro gpakynbeteta ot 17.06.21, npotokon Ne 5

8. YuebHbIn roa: 2021/2022 CewmecTp: 2



9. lenu 1 3apgaum y4e6HON AUCLMNIIUHDI

Llensimu oceoeHusi y4ebHOU OucyurniuHbl S8715IK0MCS:

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

- O3HaAKOMIIEHNE C TEPMOAMHAMMYECKMMUN U KMHETUYECKMMN MeTodamMu UCCnenoBaHus
Brodmanyecknx o6 bLEKTOB U NPOLLECCOB;

3adayu y4yebHoU OuCyUMNIUHbI:

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

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

10. MecTo yyebHOM AncUMNNUHBLI B cTpyKType OOI:

YyebHaa aucuunnuHa «dPusnyeckass XMMma» OTHOCUTCA K Onoky «ucumnnunHbl
(mogynu)» degepanbHOro rocygapcTtBeHHoOro obpasoBaTenbHOroO CTaHgapTa  BbICLUErO
obpasoBaHus no crneumansHocTn 30.05.01. MeanuunHckas Guoxmmmna n BXoauT B 00s3aTeNbHYHO
YyacTb 3TOro 6roka.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUs MO AucuunnuHe/mMoaynio (3HaHUA, yMeHwus,
HaBbIKW), COOTHECEHHbIe C NMIIaHUPYeMbIMU pe3yrbTaTaMu OCBOEHUsi o6pa3oBaTenbHOM
nporpaMmmbl (KOMNeTEeHLMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

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




12. O6beM AUCUUNKUHBbI B 3a4eTHbIX eanHuuax/vyac. — 144/ 4.

dopma NpoMeXyTO4YHOM aTTecTauum dK3aMeH

13. TpyaoemkocTb No BMAaAM y4ye6HOM paboTbl

TpynoemMkocTb
Bupg yyebHor paboTbl Bcero Mo cemecTpam
Cemectp Ne 2
AyOuTOpHbIE 3aHATUSA 88 88
nekuunu 32 32
rpynnosble 8 8
B TOM ymcne: KOHCYmnbTaumm
npakTnyeckme - -
naboparopHble 48 48
CamocTosaTenbHas paborta 20 20
B TOM Ymncne: KkypcoBas pabora (npoekT) - -
dopma NPoOMEXYTOYHOM aTTecTaumnn 36 36
(sk3ameH — 36 yac.)
UToro: 144 144

13.1. CopepxaHme QUCLUMIUHDI

Peannsauus
pasgena
Ne n/n Haumerosakme pasaena CopaepxaHve pasgena gUCLUMNINUHDI ANCLIMNINHBI
ANCUUNNNHBI NMOMOLLIbIO
OHNawH-Kypca,
QYMK
1. Jlekuum
11 OCHOBbI XMMUYECKOM Mpeometr dwmsnyeckon xumun. Pomb  duanyeckon | YOMK
TEPMOAMHAMUKN U Xumumn B Bronoruun. Bzaumoceasb umsmdeckon xummm | «dusnyeckas un
TEPMOXUMUU n Guoxmmmn. TepmoguHamMu4eckne CUCTEMbI, WX | KONnouaHas
knaccudpukaums. MapameTpbl U QYHKUUN COCTOSHUSA. | Xumusa. MBO»
TepmoanHamnyeckoe paBHoBecue. Hynesow npuHumn | https://
TepmoanHamuku. [lepBbli  3aKOH TepmMoanHamuku. | edu.vsu.ru/
Pabota un Ttennota. [lNpumeHeHWe nepBOro 3akoHa | course
TepMoaMHaMnkM K Buonormyeckum  cuctemam. | /view.php?id=
OHTanbnusa. TennoBon ahdeKT XUMUYECKUX peakunn. | 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 B6uopmanyecknx
npoLieccoB.
1.2 Xnmmyeckoe paBHoBecue Y3OMK
- «dusnyeckasa n
XnMuyeckmmn noteHuman. Ycnosme XMMmn4eckoro KOnnowHas
paBHOBECUS 1 CAMOMNPOU3BOSILHOrO NPOTEKaHUS
xumusi. MBO»
XMMUYECKMX 1 Broxnmmnyeckmx npoueccos. KoHcTaHTa https://
paBHOBeCUHS. 3aBUCUMOCTb KOHCTaHTbl paBHOBECUKS OT edu \}su ru/
TemnepaTypbl 1 gasnenus. MNpuHuyun Ne-lWaTense. cou}se ’
Pac4yeT paBHOBECHbIX KOHLEHTpaLMiA peareHToB U Niew.php?id=
pPaBHOBECHOIO BbIXxOAa NPOAYKTOB B XMMNYECKNX 21568
PaBHOBECHX. notifyeditingon
=1
1.3 TepmoguHamumka pactBopoB | Teopus pactBopoB. Pacteophl B npupoge. Ponb Boabl | YOMK
B X1BOM opraHuame. Knaccudumkarms pactTBopos, «dusnueckasa n
TepMoanHaMmnyeckasa N KMHeTUYeCkas Xxapaktepuctuka | konnowgHas




naearnbHbIX U peanbHbIX pacTBopoB. Cnocobbl

xumuns. MBd»

BbIPaXXEHUS KOHLEeHTpauun. AKTUBHOCTb, https://
dyrmtTuBHocTb. 3akoHbl Payna n MeHpu. Ocmoc. edu.vsu.ru/
36ynmockonusa 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 paBHOBECUS YOMK

«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 Bodbl. lnarpammbl «aBneHe HacblWEeHHOro cou}se '
napa — coctaB» B ABYXKOMMOHEHTHbIX CUCTEMAX. . .

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

notifyeditingon

=1

15 XvmMmunyeckas KnHeTuka u KuHeTnuyeckuin meTtoq uccnegoBaHms XMMUYECKUX U YOMK

KaTtanums Broxmmmnyeckux npoueccoB. PopmarnbHasi KUHETUKA. «dusnueckasa n
CkopocTb peakumun. 3akoH aenctems macc. [Nopsaok KonnovaHasa
MOMeKynapHOCTb peakumn. OuddepeHumansbHble xumus. MBD»
YpaBHEHUS Anst OQHOCTOPOHHMX peaKLumiA HyreBoro, https://
nepBoro 1 BTOPOro nopsakos. MNMepuwog nonynpespatlenus. | edu.vsu.ru/
MpyHUMNBI aHanM3a KMHETUKU CIIOXHbLIX peakunid. course
O6patrmasn peakumst nepeoro nopsigka. MapannenbHole n | /view.php?id=
nocriegoBaTernbHble peakumn. ConpsbkeHHbIE peakLum. 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.

OcHoBbl MaccornepeHoca v TenronepeHoca. Mepsbin n
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. Onekrponutnyeckasa | YOMK
anccoumaumsa. WoHHoe npousBefeHue Boabl, pH | «®usnueckasa un
pacTBopoB. 3HadeHue OydepHbIXx pacTBOpPOB B | KOnrougHas
ouonorun. CpepnHenoHHasi aKTUBHOCTb n | xumusi. MBO»
KO3t PUUMNEHT aKTUBHOCTW. YaenbHas n | https://
3KBUBANeHTHas  3MeKTponpoBOAHOCTbL  pacTBopoB | edu.vsu.ru/
3ANEKTPOSIUTOB. 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. YCnoBus paBHOBecUs NS CUCTEM C
yyacTMeM 3apsbKeHHbIX 4acTul. WoHHbIN  oBMeH.
Knaccudumkaumsa anekTpoaoBs, U3MepeHue u pacyeT
SNeKTPOAHbLIX MNoTeHuuanos. YpaBHeHue HepHcTa.
BogopoaHbiit anekTpoa cpaBHeHus. PAa ctaHoapTHbIX
AMEeKTPOAHbIX MOTEHLMNANOoB. NoHCeneKkTuBHbIe,




MeMOpaHHble, hepMEHTHbIE 3MEKTPOAbI NPY PeLLeHnm
Groxmmmnyeckux npobnem. [loTeHunomeTpus. Twunbl
ranbBaHW4YEeCKUX SMEMEHTOB U WX POfb B CO34aHMM
3KOJOrnYeckM 6e30nacHbIX UICTOYHUKOB SHEPTUMN.

1.7

dusnyeckas xmmms
NMOBEPXHOCTHbIX ABNEHNI

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

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

1.8

OCHOBbI KOMOUOHOWM XNMUK

[ucnepcHble cuctemsl. [lucnepcHasa gasa,
AncnepcuoHHas cpeaa, CteneHb ANCNEpPCHOCTH.
[Mony4yeHne n o4McTKa KONnonaHbIX pacTBOPOB.
HOucneprupoBaHue. dusnyeckasa n xmmmuyeckas
KoHAaeHcauus. MonekynsipHO-KMHeTUYeCKne u
ONTUYECKME CBONCTBA KONMMOUAHBIX CUCTEM.
BpoyHosckoe asmxeHve. Quddyaunsa. Ocmoc.
PaccenBaHue u nornolieHne ceeTa. YpaBHeHne
Panesa. OnanecueHums. Y nbTpaMmMKpOCKON1s v
3MNEeKTPOHHAast MUKPOCKOMNWS KOMMOWAHbBIX CUCTEM.
OnpegeneHne opMbl, pa3MepPoB U MaccChbl
KonnougHblx yactud. CegnmeHTaums.
OneKTpokuHeTU4eckue aenexHunsa. Muuenna n ee
cTpoeHue. CTpoeHue OBOVHOIO 3f1EKTPUYECKOro Crosi.
3apsia 1 aNeKTPOKUHETUYECKUIA MOTEHLUMan
KONMongHon vyactumubl. Anekrpodopes.
AnekTtpoocmoc. [pakTuyeckoe npuMeHeHne
anekTpoocmoca B bruonormyecknx cuctemax. dakropsol
ycTonumnsocTu. Koarynsums n paktopsl, ee
BbI3biBatowune. MegneHHas n ObicTpas Koarynsums.
Mopor koarynauun. MNMpasuno Wynbue-apaw.

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

2. llabopaTopHbie 3aHATUSA

2.1

OCHOBbI XMUYECKOM
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 kKanmusa npu  pasHbIX
TemnepaTypax. PacyeT KOHLEHTPaUNOHHON KOHCTaHTbI
paBHOBeCKS.

2.3

TepmoanHamumKa pacTBOpOB

OnpegeneHne MOMSIPHOM  Maccbl  HeamnekTponuta
Kpuockonuyeckum metogoMm. OnpegeneHne creneHu
auccouunaumm anekTponuTa KPMOCKOMMUYECKUM
METOZOM.

2.4

daszoBble paBHOBECUA

HOCTpoeHI/Ie anarpamMmmbl COCTOAHUA  «KUOKOCTb-
XMNOKOCTb» ANA CUCTEMbI (beHOﬂ-BOD,a. HOCTpoeHI/Ie
TpeXKOMﬂOHeHTHOIZ anarpamMmmbl Ha npuMmepe CUCTEeMbI
adUueToH-TOoJ1yoJ1-BO4a.

2.5

Xnmmyeckas KUHeTUKa n
KaTtanuma

FOMOreHHO-KaTanMTMYeckoe OKMCIeHNe noanaa Kanus
nepcynbhatom aMMOHUS. Pacuet BpPEMEHM
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 paBHOBeCHs B
3NEKTPOXUMUYECKMX cuctemax Ha npumepe

anektponos | n |l poga. CTeKNsAHHbLIN 3NEKTPOA.




2.7 Agcopbums  NOBEPXHOCTHO-aKTMBHbIX BELLECTB Ha

Pu3ueckan xuMus rpaHunue Boaa-so3ayx. Aacopbumsa MNMAB Ha TBepabiX
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 (pasgenbl) QUCUUNIIMHBI U BUAbI 3aHATUN

Buabl 3aHaTUA (KONMYECTBO YacoB)
Ne HaumieHoBaHme Temb! pynnoBble CamocTosaTenbHas
n/n | (pasgena) gucumnnuHbl | Jlekuun KOHCYMbTALIAN JlabopaTopHble paboTa Bcero
1 OCHOBbI XMMU4eCKow
TepMOOMHaAMUKK N 4 1 6 2 13
TEPMOXUMUU
2 XuMmyeckoe paBHoBecHe 4 1 6 2 13
3 TepmoanHamuka 4 1 6 > 13
pacTBOpOB
4 da3oBble paBHOBECKS 4 1 6 2 13
5 XnMmundeckas KMHeTuka u 4 1 6 > 13
Katanums
6 ONeKTpoXmmumst 4 1 6 4 15
7 dusmnyeckas xumns § 4 1 6 > 13
NOBEPXHOCTHbIX ABNEHNN
8 OcHoBbI KONNoOUAHON 4 1 6 4 15
XUMUN
Ok3ameH 36 36
Wtoro: 32 8 48 20 144

14. MeToan4yeckue ykaszaHus Ansi ooyyarLWmxcsa no 0CBOEHNIO ANCLUMNIIUHDI:

AyaouTopHasa camocTtosTenbHas pabota no AUMCUMNNWHE BbIMOMHAETCA Ha Yy4YebHbIX
3aHATUSX NOA4 HenocpenCTBEHHbIM PYKOBOACTBOM MpernofasBatens v no ero 3agaHuio. Ha
nabopaTopHbIX 3aHATUAX CTyAeHTbl NMbo mHAMBMAyarnbHO, NGO B cCOoCTaBe Mason rpynnbl
BbIMNONHAT nabopaTopHyo paboty. B xoge BbiNoNHeHUss paboT CTyaeHTbl npuobpeTtatoT
HaBblkn obpalleHus ¢ nabopaTopHbiM 060pyaOBaAHNEM U MHCTPYMEHTapUeM, CaMOCTOSTESbHO
OCYLLECTBMAT 3KCNEPUMEHTbI, PETMCTPUPYIOT, aHaNMU3NPYT U UHTEPNPETUPYIOT pesynbTaThbl
PU3MKO-XMMUYECKUX  nccrnedoBaHun. Pesynbtatbl  yvyebHO-nccnegoBaTenbckon  paboThl,
BKMNtoYad HeobxoguMmble pacyeTbl, 3akNYeHUs M BbiBOAbl, OTBETbl Ha BOMPOCHI (3agaHus)
odopMnaTCA B paboyen TeTpaam cTyaeHTa. B koHue nabopaTopHOro 3aHATUSA pesynbTaTbl U
MaTtepuanbl y4yebHO-uccrnegoBaTenbckon paboTbl OOKMaAbiBalTCA npenogasaTtento, npu
HeobxogumocTn obcyxpgatTca B rpynne (otyeT o nabopaTopHOM 3aHAaTuMM). B cnydasx
nponycka nabopaTopHOro 3aHATUA MO KakMM-NMOO npuynHamMm CcTygeHT obs3aH  ero
CaMOCTOATENBHO BbIMOMHUTL MOA4 KOHTPOMEeM npenogaBaTens BO BpeMs WHAMBMAYalbHbIX
KOHCYnbTaLUun.

BHeayguTopHaa camocTtosiTenbHas paboTa BbIMNOMHAETCSH CTYAEeHTOM MO  3a4aHuio
npenogasatens, HO 6e3 ero HenocpeacTBeHHOro ydyactusi. OHa BkM4YaeT popmMupoBaHue 1
YCBOEHME COAEPXaHUsl KOHCMeKTa nekuuMi Ha 6ase pekoMeHOOBAHHOW NEKTOPOM Yy4ebHOM
nutepaTypbl, BKMOYass UHOPMaUUOHHbLIE obpasoBaTesibHble pecypcbl  (9NEKTPOHHbIE
YyY4EeOHUKN, INEKTPOHHble OMONMOTEKM M AOp.); NOArOTOBKA K CeMuHapam u nabopaTopHbIM
paboTtam, ux opopmneHue.

Tekywas arttectauma obecneyvMBaeT nNpPoOBEPKY OCBOeHUs y4vyebHOro martepuana,
npuodpeTeHns 3HaHWA, YMEHUA U HaBbLIKOB B Mpouecce ayauTopHOM U CaMOCTOSTENbHOM
paboTbl CTyAeHTOB, (hopMupoBaHus obenpodeccrnoHanbsHom komneteHumm (OrK-5).

Tekywas aTTectauus BkAw4vaeT B cebsa perynspHble OT4yeTbl CTYAEHTOB MO
nabopatopHbiM paboTam, BbINOSIHEHWE TECTOBbIX M MHbIX 3afaHUN K NeKunsam u pasgenam
dM3NYECKON XUMUM B COOTBETCTBUM C MeToaudecknmm pekomeHgaumamm JIYMK no
ancumnnuHe «dmnsnyeckan XMMnsa».




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

O6yyeHre nuu ¢ orpaHUYeHHbIMU BO3MOXHOCTSAMM 300POBbS OCYLLECTBASETCA C Yy4eTOM
X NHOMBUAYaAIbHbIX MNCUXOPU3NYECKUX OCOBEHHOCTEN M B COOTBETCTBUWN C MHAMBUAYANbHOWM
nporpammMon peabunurauum.

Ana nuy ¢ HapyweHneM crnyxa Ha NEeKUMOHHbIX 3aHATUAX U NabopaTopHbIX 3aHATUSAX
npy HeobxoOMMOCTM JONycKaeTCs NPUCYTCTBUE acCUCTEHTa, a Tak Xe, CypaonepeBoa4MKOB U
TUhnocypaonepeBoavmKoB.

lMpomexyTouHas aTTrectaums Ana nuy € HapyweHusaMu cryxa npoBOAUTCA B
NMMCbMEHHON dopMe, MNpu  3TOM MCMONb3YKTCA obwue Kputepum oueHuBanus. [lpu
HeobxoaAnMoCTH, BpeMs MOArOTOBKN Ha 3K3aMeHe MOXeT ObiTb YyBENUYeHo.

Ona nvy c HapylweHuem 3peHus  JonyckaeTcs ayauanbHoe npefocTaBrieHue
WHpopmauun (Harnpumep, C UCMONb30BAHMEM MPOrpPaMM-CUHTE3ATOPOB peyYn), a Takxe
MCNoNb30BaHME Ha feKUuMsX 3ByKO3anucbiBalOWMX YCTPOUCTB (OMKTOOHOB M T.4.). Ha
NEKUMOHHBIX 3aHATUAX W nabopaTopHbIX 3aHATUAX MNpyv  HeoBXOAMMOCTM  AornyckaeTcs
NPUCYTCTBME acCUCTEHTa.

lMpy npoBedeHWN MPOMEXYTOYHOM aTTecTauun Ons vy C HapylweHueM 3peHus
TecTMpoBaHue MoxeT ObiTb 3amMeHeHO Ha YCTHoe cobecefoBaHue Mo Bonpocam. [lpu
Heobxo4MMOCTU, BPEMS MOArOTOBKN Ha 3K3aMeHe MOXET ObITb YBErnuYeHo.

Ana nuy ¢ HapyLeHNsSMKU ONMOPHO-ABUraTenbHOro annapaTta Ha NEKUMOHHBIX 3aHATUAX U
nabopaTopHbIX 3aHATUAX NPY HEOBXOOUMOCTN oMNyCcKaeTcs NPUCYTCTBUE acCUCTEHTa

lMpomexyTodHas aTTectaumMs Ons iy C  HapyweHUsIMWU  OMOPHO-ABUraTenbHOro
annapata nNpoBOAUTCHA Ha OOLLUMX OCHOBaHUAX, MpuM HeobxooMMOCTU npoueaypa 3K3amMeHa
MOXeT ObITb peann3oBaHa AUCTAHLMOHHO.

Mpn peanusaumn OUCLMNIIMHBLI C UCMOMNb30BaHNEM AUCTAHUMOHHBLIX O0Bpa3oBaTeribHbIX
TEXHOSOMMA UCMONb3YKTCA WHCTPYMEHTbI 3NEKTPOHHOM WMH(OPMaLMOHHO-06pa3oBaTeNbHON
cpegbl BIY «3nektpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru) w/vnn “MOOK BIY”
(https://mooc.vsu.ru), cepsucbl BuaeokoHdepeHuun (BigBlueButton, Zoom, Discord n gp.),
3NEeKTPOHHAas NoYTa, MecceHaXepbl U COLCETH.

15. lNepeyeHb OCHOBHOM U [OOMOJIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHeET,
HeobXoAUMbIX ONsi OCBOEHUSI AUCLMUMNIIUHbI

a) OCHOBHasa nutepartypa:

Ne n/n McTouHnK

1 Kyopsuwesa H.C. . duanveckas xumus : y4ebHuk ansa 6akanaepos : [ans ctya. Bysos] / H.C.
Kyopswesa, J1.I'. BoHgapesa ; Cub. ®egep. YH-T .— Mocksa : KOpanT, 2013 .— 340 c.
Benges A.l1. ®dusnueckasa n konnovaHasa xumus / A.T. Benges, B.U. Kyuyk ; nog pea. A.T.
BensieBa. M. : TOOTAP-Meagua, 2014. — 751 c.

2

6) AononHWUTENbHas NuTepaTypa:

Ne n/n McTOoYHUK
lopwkoB B.N. OcHoBbl chmnanyeckon xummun: y4eb. ons ctyd. By3oB, 06yd. N0 HanpaBneHuo 1
3 cneumansHoctu "buonorus" / B.A. Topwkos, N.A. KysHeuos. - 3-u3g. - M. : BUHOM.

JlabopaTopus 3HaHnin,2006. -407 c.
dusnyeckas xumus. MNprHUMNBI U TpUMEHeHne B Buonormyeckux Haykax / Y. TuHoko [v ap.];

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

5 Yunbsamc B.®usnyeckas xumns ans 6uonoros / B. Yunesamc, X. Yunbamc - M. : Mup, 1976. -
600c.

B) MHOPMAaLIMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHbIE pecypchbl:

Ne n/n Pecypcbl UHTepHeT

6 www.lib.vsu.ru — 3oHanbHas HayyHas bubnuoteka BI'Y
dusmnyeckas 1 konnongHasa xumusa [AnekTpoHHbIn pecypc] / A. . benses, B. . Kyuyk; nog peg.

7 A.Tl. bengesa" - M. : TOOTAP-Meaua, 2014. - 752 c.
https://studmedlib.lib.vsu.ru/book/ISBN9785970427668.html

8 dusnyeckas xumus [ONeKTpPoHHbIN pecypc] : y4ebHuk / XapuTtoHos 0.A. - M. : TOOTAP-Meawa,

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/

9 Y3OMK «dusundeckas n konnovgHasa xmmmusa. Mb®P»
https://edu.vsu.ru/course/view.php?id=2156&notifyeditingon=1

16. MepeyeHb y4eOHO-MeTOANYECKOrO ob6ecnevyeHns Ansi CaMOCTOATEeNNbHOU paboThbl
Ne n/n McTOYHUK

duanyeckasn n KonongHas XMMuUS: nporpamma Kypca, KOHTPOribHble BONPOChl U nabopaTopHble
Mporpamma, TecTbl U nabopaTopHbie paboTbl N0 PU3NYECKON XUMUK [DNEKTPOHHBIN pecypc] :
mMeToamdeckoe nocobue : [gna ctya. 1 n 2 kypca meg.-6uon. dak. Hanpaenenun 30.05.01 -

1 MeguumHckasa 6uoxmmus, 30.05.02 - MeanunHckas 6uodumsmka, 30.05.03 - MeagnumnHckas
knbepHetuka, 06.03.01 - bruonorus] / BopoHex. roc. yH-T ; [cocT.: H.B. Mopo3sosa, B.1O.
KoHngpawuumH, U.B. MpoTacosa, KO.N. MapbirnHal .— 3nekTpoH. TekcToBble AaH. — BopoHex :
Wspatenbckuin gom BIY, 2020 .— 3arn. ¢ Tutyna akpaHa .— CB0OGOAHbIN JOCTYN U3 UHTpaceTn
BI'Y .— TekctoBbi dann .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m20-108.pdf>.

> MpakTnyeckue paboTtbl No dusmyeckon xumun: y4eb. nocobue / 1O. IN. Akynosa [u gp.]; nog pea.
K.IN. MuweHko n gp.—5-e n3g., nepepad.—CI16. : Npodeccus, 2002.—382 c.

17. OOGpasoBaTenbHble TEXHOMOMMKU, MUCNONb3yeMble MNpu peanusaumm y4ebHowm
AVUCLUMMNIINHBbI, BKIOYaA AOUCTaHUMOHHbIe obGpa3oBaTenbHblie TexHonoruu (OOT,
3NeKTpoHHoe obyyeHue (30), cmewaHHoe o6y4yeHue):

Mpun peanusauun AUCUMNAMHBI C UCMONb30BaHNEM AMCTAHUMOHHBLIX OBpa3oBaTenbHbIX
TEXHONOMNA UCMOMb3YHTCA WHCTPYMEHTbl 3MNEKTPOHHOM MHAOPMaUMOHHO-06pa3oBaTenbHON
cpegbl BIY «3nektpoHHbin yHuBepcuteT BIY» (https://edu.vsu.ru) w/vnn “MOOK BIY”
(https://mooc.vsu.ru), cepsucbl BuaeokoHdepeHuun (BigBlueButton, Zoom, Discord n gp.),
9MNEeKTPOHHAs NoyTa, MECCEHAXEPbI U COLCETH.

18. MaTepnanbHoO-TeXHUYECKOE obecneyeHme AUCLUNIINHDI:

AyouTtopumn yyebHoro doHga rnasHoro kopnyca BIY (YHuepcutetckasa nn., 1) ans
npoBedeHUs 3aHATUN  NIEKUMOHHOTO W CEMWHAPCKOro TWUMOB, TEKYLLero KOHTPONa U
NMPOMEXYTOYHOM aTTecTauun AyaMTOpUM OCHaLLEHbl chneunanu3vpoBaHHON Mebenbio U
obopygoBaHmem (Y4yebHo-nabopaTopHbI KOMMnekc «®dPuamyeckass n KonmoumgHas XuMnsy,
YCTAHOBKN OS19 KPUOCKOMUYECKUX W3MEPEHUN, KarnopuMeETpbl, KOHOYKTOMETPbl, MOHOMEPDI,
BONIbTMETPbI), MyfbTUMEANNHON TEXHUKON (npoekTop AcerX115HDLP, akpaH Ans npoekropa,
HOYTOYK LenovoG580 ¢ BO3MOXHOCTbIO NogknoyveHuns K cetn «HTepHeT»). KoMnbloTepHble
Knaccol obuwiero gocrtyna YHuBepcuteTckoro ueHTtpa BIY (YHuBepcuteTckas nn., 1, rmaBHbIn
kopnyc BIY, komHaTbl 40/5 wn 40/3) gna camocTosTenbHOM paboTbl OOy4aroLwmxcs
(CneumanuampoBaHHas mebenb, koMnbloTepbl (cncteMHbii 6nok PentiumDualCoreCPUEG500,
MoHuTOp LGFlatronL1742 (27 wT.) C BO3MOXHOCTbLIO NOAKMIOYEHNS K ceTu «HTepHeT»).

19. OueHo4HbIe cpeacTBa ANA NPOBeAEeHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

MopaAnoK OLEHKM OCBOEHMs obyvarlmMuca yd4eGHOro MaTepuana onpegensercs
coepaHMeM crieaQyoLwmnx pa3aenos ANCUMNIVHBIL

POpMUPOBAHUSA 3HAHUI, YMEHWUH,

ONCUUNINHBI Nnn

Koa v cogepxanue MnaHupyemble pe3ynbTaThbl OTansl
KOoMneTeHummn 0by4eHus (MokasaTenun JOCTMKEHNS dopmupoBaHus oOC*
3a4aHHOrO YPOBHSI OCBOEHUS KOMMeTeHL MK (cpeactBa
KOMMNEeTEeHL MM NOCPecTBOM (pasgensbl (TeMbl) OLeHUBaHus)

MHHOBALUMOHHbIX 3aaav

3aKOHblI TepMOANHaMWKN, KWHETUKN,

HaBbIKOB) Moayns U ux
HaMMeHOBaHMe)

OlMK-1 ncnonb3oBatb U 3HaTb: OCHOBHblE (PU3UKO- 1.1.-1.8. YCTHbIN onpoc
NPUMEHSITb XMMWYECKME 3aKOHbI U POpMYIbI
dyHOaamMeHTanbeHble 1 BnageTb: OCHOBHbIMU (PU3NKO- 3.1.-3.7. JlabopaTopHas
npuKnagHble XMMUYECKMMU MeToAaMun aHanmsa paboTa, oTyeT
MeauumHCKue, BELEeCTB; MaTeMaTU4eckum
€CTeCTBEHHOHay4Hble annapaTtoM Npw peLueHun
3HaHWA ONA NOCTaHOBKU U | pacyeTHbIX 3aday
peLleHnsa cTaHaapTHbIX 1 yMeTb: MPUMEHSTb 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/

npodeccroHasnbHON Teopun pacTBopoB, ha3oBbIX U
AedTernbHOCTU XUMNYECKUX paBHOBeCVIVI,
SIIEKTPOXNMUN NPU PeLLEHUN
npodeccuoHarnbHbIX
TEOPETNYECKNX N paCHETHbIX 3adau
No HavnmeHoBaHue KoMmneTeH WHankaTop(bl)
pasgena AMcumniinHbl OOCTUXeHn4d OLI,eHO‘-IHbIe cpeacTea
n/n uuns(un)
(mogyns) KOMMeTeHUMmn
OcHOBbLI XuMueckon OMK-1.2, OMK- OTueT no naGopaTtopHoi paboTe,
1. TEPMOAMHAMUKN U OrkK-1 13 -
TEPMOXUMAM : YCTHBbI ONpoc, TecT
5 Xvmunueckoe OMK-1 Or1K-1.2, OlK- OTtyeT no nabopatopHon pabore,
' paBHoBecue 13 YCTHbIN ONpocC
3 TepmoanHamuika OMK-1 OrlK-1.2, OlK- OTyeT no naboparopHou padoTe,
' pacTBOpOB 1.3 YCTHbIN ONpocC, TecT
4 ®a3zoBble paBHOBECUA OMK-1 Or1K-1.2, OlK- OTtyeT no nabopatopHou pabore,
: 1.3 YCTHbIN onpoc
XuMunyeckas KMHeTVKa 1 OrlK-1.2, OMK- OTtyeT no nabopaTopHou pabore,
5. OrnK-1 .
KaTanus 1.3 YCTHbIM OMNpocC
5 AnekTpoxumuns OMK-1 Or1K-1.2, OlK- OTtyeT no nabopatopHon pabore,
' 1.3 YCTHbI ONpoc, TECT
duzmieckan xumms OrK-1.2, OTK- OTuyeT Mo nabopaTopHoii paboTe,
7. NOBEPXHOCTHbIX OlK-1 13 N
SBREHI : YCTHbIN onpoc
OcHoBbl KonnonaHon OrlK-1.2, OrK- OTyeT no nabopartopHoi padoTe,
8. OrnK-1 .
XMmMnm 1.3 YCTHbI ONpocC, TECT
I'IpomemyTquaﬂ aTtrTectauuna Komnnekt KM
dopma KOHTPONs — 9K3aMeH

20. TunoBble OLEHOYHbIe cpeactBa M MetToaumyvecCcKkune wmMatepuanbl, onpegensdroliume

npoueaypbl OLeHUBaHUA

20.1. TekyWw M KOHTPOSb YyCreBaeMocTu

KOHTpOJ‘Ib ycnesaemMocCT no agncuuniinHe ocywecTBndeTCca C NOMOLLbHO crneayrmnx oueHOYHbIX

CpencTs:
lMepeyeHb nabopaTopHbIX paboT:

OnpepaeneHune Tennosoro addekra PU3NKO-XMMUYECKOro npoLiecca.

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

Kpunockonus.

l/I3yquV|e (*)a3OBOFO paBHOBECKA B OrpaHN4Y€eHHO CMELLNBaOLWLNXCA XNOKOCTAX.

["lOMOreHHo-KaTanmMTMyeckoe OKUCNeHne nogmnaa Kanus nepcynbcbaTOM aAMMOHWA.

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

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

DN IWIN(F

anFOTOBJ'IeHVIe KONNMOMAHbIX pacTBOpPOB U U3y4HeHUEe UX Koaryndauuu. KonnougHass 3awmrta 3onemn
pacTBopamMmu BMB. Onpep,eneHme CcTeneHn Ha6yxaH|/|ﬂ BbICOKOMOJIEKYIAPHbLIX BELWECTB.

B TeueHne cemecTpa CTyaeHT BbiNONHAET 8 nabopatopHbix paboT. Mo kaxgon pabote CTygeHT
COCTaBnsieT OT4YeT, BKMAYaWLWMA onucaHne Metoda U3MKO-XMMUYECKOTO WCCNEeAOBaHUS U
obopynoBaHusi, obocHOBaHMEe BblibOpa MeTo4a, WHTEepnpeTaumio pesynbTaToB, 3aKYeHus Wnm
BoiBoAbl. [lpy oTyeTe no kaxaon nabopaTopHon paboTe OCYLEeCTBASETCS YCTHbIM ONpoc Mo
cooTBeTCTBYyOWEN Teme. JlabopaTOpHbI NPAKTUKYM CHUTAETCS BbIMNOMHEHHBbIM NPU YCIOBUN HanNu4ms
oT4yeTa rno Bcem paboTtam.

Mo HekoTOpbIM pasgenam AUCUUNAMHBI KOHTPOSb MOMYYEHHbIX 3HaHWA NpoBOAUTCA B hopme
TecTMpoBaHusa (Bcero 4 Tecta). Bonpocbl ana TectoB (hOpMUPYHOTCS Ha OCHOBaHUKM coaepkaHus



auncumnnuiel (cMm. n. 13 pabouen nporpammbl). TecT oueHuBaeTcs no wkane ot 0 go 5 6annoe
NpOonopuUNoOHanbHO KONMYECTBY NpaBUSibHbIX OTBETOB.

20.2. NMpomexyTo4yHan aTTrecTaums

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

YTBEPXOAIO

3aBepytoLumii kacpeapom

HU13NYECKON XUMUMN

0.X.H., aod,. O.A. Ko3agepos
05.07.2021

HanpaeneHwne nogrotoBku / cneymanbHocTb 30.05.01 MeanumHckas Guoxmmmst
Oucumnnuua dusmyeckas xmmms

dopma 06y4eHnss ouHasi

Bua koHTpona ak3ameH

Bug atTecTaunm npoMexyToUHbIN

KoHTponbHO-n3amepurtenbHbii matepmuan Ne 1
1. TepmogmHammyeckas cuctema. M3onnpoBaHHble, OTKPbITbIE U 3aKPbITble CUCTEMBI.
2. CKOpOCTb peakuun, KOHCTaHTa CKOpocTu. PakTopbl, BMAIOLWME HA CKOPOCTb XMMUYECKNX PeaKkL .

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

OnucaHue TexHomnornm npoBegeHns 3K3amMeHa.

OK3aMeH NpoBOANTCHA B NMMCbMEHHOW (hopMe C BO3MOXHOCTbIO YCTHOro cobeceoBaHus
no sonpocam KUM. MNonyyns KUM, cTyaeHT rotToBUT NUCbMEHHbLIN OTBET B TedeHue 30 MUHYT
6e3 ncnonb3oBaHus y4ebHbix MmaTtepmanoB. OTBET AOSMKEH coaepKaTb OCHOBHbIE
onpegerneHus, MaTeMatmyeckune opmyribl, ypaBHEHUA XMMUYECKUX peakuun, npuMmepsbl
ONMCbIBaeMbIX (PU3UKO-XUMUYECKMX SBNEHUI, TEOPETMYECKYIO Bady NpUMeHeHns pusmnko-
XMMUYECKOro Metoa nccnefoBaHus 3TUX ABMEHUA U MHTepnpeTaunm nonyyYeHHbIX
pe3ynbTaToB. B cnyyae oTcyTCTBUS Kakoro-nMbo anemeHTa oTBeTa npenogasaTenb NPOBOAUT
YyCTHOe cobeceioBaHMe CO CTYAEHTOM C LieNbio BbISABMNEHUS HefocTarLwen nHdopMaLumu.

Tpe6oBaHuA K BbINOJNTHEHUIO 3a4aHUN, WWKalbl U KPUTEPUN OLIEHUBaHUA

[ns oueHuBaHUA pe3ynbTaTtoB OOy4YeHMss Ha 9K3aMeHe WCNoMb3ylTca creayrume
nokasaTenu:
1) 3HaHWe yyebHOro matepmana u BrageHue MNOHATUWHBIM annapaToM Teopun OU3NYEeCKoMn
XUMUN;
2) yMeHue cBsA3blBaTb TEOPUIO C MPAKTUKOMN;
3) yMeHune nnniocTpnpoBaTb OTBET NpMMepamMu, paktamu, AaHHbIMU Hay4YHbIX UCCNeaoBaHUN;
4) yMeHWe TMpPUMEHSATb OCHOBHblE  MaTeMaTU4yeCcKMe  BbIPaXeHWs Npu  peLleHuun
3KCrnepuMeHTanbHbIX 3a4ay;

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

wana: «OTfIMYHO», «XOPOLLOY, «yOOBNETBOPUTESTBHO», KHEYAOBNETBOPUTESTBHOY.
CooTHoLeHWe nokasaTenemn, KpUTEPUEB M LLKarbl OLEHNUBAHUS pe3yrbTaToB 0byYeHus.



Kputepum oueHMBaHnA KoMNeTeHLNN

YpoBeHb
cchopmmpoB
aHHOCTH
KOMMNeTeHumn
n

LLikana oueHok

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

[NoBbILLEHHbI
" ypOBEHb

OTnnyHo

BbinonHeHne B npouecce ndyvyeHnsa QUCUMNInHbI BCeX
3agaHui B cemecTpe. [locTaTo4HO NOHOE 3HaHue
yuyebHoro matepuana, npeaycMoTpPEHHOro paboyen
nporpammon. Hanmyme apryMeHTMpoBaHHOIO n
060CHOBaHHOro OTBETA Ha BONpoChl bunera.
JonyckaloTcs He3HaunTenbHblEe OWNOKM U HETOYHOCTH,
KOTOpble ncnpasneHbl nocne ycTHon 6eceabl ©
npenogasaTenem.

BasoBbin
YpPOBEHb

XopoLwuo

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

MoporoBbii
YPOBEHb

YaoenetBopu-
TeNbHO

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

HeyposneTtsoput
enbHO

Mpu peanusaumn AUCUUNIUHBI B AUCTAHLUMOHHOM hopMaTe BO3MOXHO BbICTABMNEHNE OLEHKU 33

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




