Mporpamma gucumnnuHbl "®dusnyeckas xummus"; 04.03.01 "Xumng".

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”

Xumuyecknii MHCTUTYT uM. A.M. Bytneposa

DE
wW CEL e
+ ﬁ:f

FAsCag

‘--'-'H no oﬁ a30BALENLHON AesTenbHOCTH KDY

EP "*.3[%%;

um KOY)

nognucaHo 3ﬂeKTp0HHO-LlMCppOBOV7 noannucero

I'Iporpamma AUNCLUUMNINHDbI
dusnyeckas xmmms

HanpasneHue nogrotosku: 04.03.01 - Xumms

Mpodpnnb NOAroTOBKMW: HE NpeaycMOTPEHO

Keanndprkauus seinyckHrka: 6akanaep

®dopma obyyeHns: o4Hoe

S3blk 0By4eHMsI: pycCKul

on Havana obyyeHns no obpaszoBaTennHoi nporpamMme: 2018

- DAEKTPOHHEBH
Il YHHBEPCH T
AR £ OFMALMOHHO AHATVTAMECHAR CHICTEMA Ky



Mporpamma gucumnnuHbl "®dusnyeckas xummus"; 04.03.01 "Xumng".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma gucumnnuHbl "®dusnyeckas xummus"; 04.03.01 "Xumng".

Mporpammy amucuunnuHel paspabdoTan(a)(vn) 3asenyrowmii kadenpoit, 4.H. (npogeccop) ConomoHos B.H. (Kadenpa
gouanyeckomn xummnmn, Xummnyecknii MHCTMTYT nM. A.M. Bytneposa), Boris.Solomonov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
OriK-1 CnocobeH aHanM3npoBaTb U MHTEPNPETUPOBATb Pe3y/bTaThl XMMUYECKUX

3KCMNEePUMEHTOB, HABMIOAEHUA N N3MEPEHUIA;

Orik-2 CnocobeH NpoBoanTb C cOBNOAEHNEM HOPM TEXHMKM BE30MacHOCTU XUMUYECKNIA
9KCMEPUMEHT, BKNOYAs CUHTE3, aHann3, M3y4eHne CTPYKTypbl U CBOWCTB BEWECTB U
MaTepuanos, CCNenoBaHNE NPOLECCOB C UX y4acTUEM;

Orik-4 CnocobeH nnaHnpoBaTb paboTbl XMMUYECKON HanpaBneHHoCcTU, obpabatbiBaThb 1
MHTEPNPETUPOBATL NONyYEHHbIE PEe3y/bTaThl C UCMONb30BAHNEM TEOPETUYECKMX
3HAHWA M NPaKTUYECKUX HABbIKOB PELIEHUS MAaTEMATUYECKMX U (OU3NYECKMX 3a0ay:

OrIK-6 CnocobeH npefcTaBnsaTb pe3ynbTathl CBOEN paboThbl B YCTHON 1 MMCbMEHHOR hopMe
B COOTBETCTBMU C HOPMaMM 1 Npasunamu, NPUHATLIMA B NPOCPECCNOHANBHOM
coobLiecTse.

YK-1 CnocobeH oCyleCcTBAATL NMOUCK, KPUTUYECKMIA aHanU3 U CUHTE3 MHCpopMaLmm,

NMPUMEHATDb CUCTEMHbIA Noaxon ans peweHns NoCcTaBeHHbIX 3aaau;

YK-3 CnocobeH ocylLecTBNATb CoLManbHOe B3aMMoLeCTBIS U peasiu3oBbiBaTb CBOK
ponb B KOMaHae;

YK-6 CrnocobeH ynpaensiTb CBOMM BPEMEHEM, BbICTPaNBATb U PEANN30BLIBATH
TPaEeKTOPMIO CaMOPasBUTHS HA OCHOBE NPUHLIMMOB 06pa30BaHuUs B TEUEHUE BCEN
PKN3HW;

O6yyatolmiics, 0CBOVBLINA JUCLMUMANHY (MOOYNb):
JlonxeH 3HaTb:

OCHOBbI COBPEMEHHbIX TEOPWI B 061aCTV (HN3UHECKON XUMIM 1 CNOCODOBI UX MPUMEHEHMUS ANS PeLeHNs]
TEOPETUYECKMX U MPAKTUHECKMX 3a0a4 B MobbIx 061acTax xumMun.

JonxeH ymeTb:

CaMOCTOSITENIbHO CTaBUTb 3a4a4y OU3UKO-XMMUYECKOTO NCCNEef0BaHNS B XMMUYECKUX CUCTEMAX, BbIBupaTtb
onTVMasbHblE MYTW 1 METOAbI PelleHUst NOA0BHbIX 3a4a4 Kak aKCNepUMEHTaNbHbIX, TaK U TeopeTudecknx; obcyxaatb
peaynbTathl PU3NKO-XMMUYECKUX UCCNENOBAHMIA, OPUEHTNPOBATLCS B COBPEMEHHOMN NnTepaType No onanyecKon
XUMWM, BECTU HAY4HYIO ANCKYCCUIO MO BOMPOCAM (OU3NHECKON XUMUN.

JlonxeH Bnanetb:
6a30BbIMY 3HAHUSIMU B 0O61ACTY (PU3NHECKOA XMMU

LonxeH 0eMoOHCTPUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:

NpPoBOANTb PU3NKO-XMMUNYECKME pacUeTbl C MOMOLLbIO U3BECTHbLIX (OOPMYN U YPaBHEHWIA, B TOM YMCNE C NMOMOLLbIO
KOMIMbIOTEPHbBIX MPOrpamm, NpoBoaUTb CTaHOAPTHbIE PU3NKO-XMMUYECKNE N3MEPEHMS, NMONb30BaTLCS CPaBOYHOWN
NnnTepartypon no goM3n4Yeckom XMmMmm.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (Mogynb) BkntodeHa B pasgen "61.0.11 OucumnnunHbl (Mogynun)" OCHOBHOM NPOIECCUOHASBbHOWA
obpasosatenbHol nporpammbl 04.03.01 "Xumusi (He NpesyCMOTPEHO)" 1 OTHOCUTCS K 06513aTENbHBIM AUCLUMINHAM.
OcBauBaetcs Ha 3 kypce B 5, 6 cemecTpax.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSAITENIbHYIO
paboty oby4aromxcs
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Mporpamma gucumnnuHbl "®dusnyeckas xummus"; 04.03.01 "Xumng".

O6was TpynoeMKOCTb ANCLMNANHBI cocTaBnseT 17 3a4eTHbix(ble) eanHuL(bl) Ha 612 yaca(os).

KoHTakTHas paboTta - 436 yaca(oB), B TOM yncrne nekumm - 88 4aca(oB), npaktuyieckue saHatus - 132 yaca(os),
nabopatopHble paboTbl - 216 Yaca(oB), KOHTPOSb CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTtositenbHas pabota - 104 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 72 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMINHDL: 3a4eT 1 3k3aMeH B 5 ceMecTpe; 3a4eT 1 9K3aMeH B 6 CEMeCTpe.

4. CopepXaHue OUCLMIMINHDBI (MOAYNS), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) C ykasaHMeM OTBEA,EeHHOro Ha
HUX KONMYECTBa aKafleMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckui niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl NO AUCLUNANHE (MOBYNIO)

Buabl un yachol
KOHTaKTHOM paboThbl,

Pa3penbl oucunnivHbl / NX TPyAOEeMKOCTb CamocTositenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flekumu 3aHATUSA paboTbl

Tema 1. OCHOBbI XMU4YECKOW
TepMoanmHaMukn. OCHOBHblE

1. MOHATUSA. 1-bIl N 2-011 3aKOHbI 5 6 24 36 20

TepMoanHamMukn. TepMoxmmus.

Tema 2. dyHOameHTanbHoe
ypaBHeHue ['mbbca.

2. [Xapaktepuctmnyeckme yHKLNW. 5 6 22 36 20
Xumuyeckuii notTeHLmMan ngeanbHoro
1 HenpgeanbHoro rasa.

Tema 3. . Xumunyeckunii noteHuman.
CraHoapTHbIA XUMUYECKMIA

3. |noteHuuwan. Cnocobbl BblYMCIEHUS 5 6 20 0
N3MEHEHUI XMMMUYEeCcKoro noteHumana

Tema 4. . KonnuraTtneHble cBoicTBa

4. pacTBopOB 5 6 0 0
Tema 5. 'eTeporeHHble CUCTEMBI.

5 Mpasuno ¢as Mmb6ca v ero BoIBOA. 5 6 0 36 10
Tema 6. 3akoH OencTBMS Macc.

6. Xumunyeckoe paBHoBecUe. 5 6 0 0
Tema 7. BnuaHve Temnepartypbl Ha

£ KOHCTaHTy paBHOBECUS. 5 4 0 0 2
Tema 8. OneMeHTbl CTaTUCTUHECKON

8. TEepMOANHAMUKMN. 5 4 0 0
Tema 9. Tema 9. XuMunyeckas

9. [kuHeTnKa. MeToabl onpeaeneHuns 6 6 24 54 20
nopsiaka peakuuu.

10.[Tema 10. CnoxHble peakumu. 6 6 22 54 10
Tema 11. . Teopun xummyeckom

11 [knHeTrKM. Teopws nepexonHoro 6 6 50 0 20

‘[cocTosHMS (cTaTncTUYECKnin n
TEPMOANHAMUYECKNIA aCMeKT).

Tema 12. Teopus coynapeHuin B

12.|npuMeHeHUn K BUMONEKYNSPHBIM 1 6 4 0 0 0
MOHOMOJEKYNSPHBIM PeakLmsm
Tema 13. Katanms. [OMOreHHbIi

13. katanus. PoToXMMNYECKNE peakuuu. 6 6 0 0 0
Tema 14. eTeporeHHbIn KaTanua.

14. depMeHTaTVBHbIN Katanus 6 4 0 0 0
Tema 15. PactBopbl 31€KTpOAUTOB U

15. 3NeKTPOonpPOoBOOHOCTb. 6 4 0 0 0

16 Tema 16. 34C v TepmoamHamunka 6 4 0 0 5

‘[anekTpoxummnyeckux uenei.

CrpaHnua 4 n3 15.




Mporpamma gucumnnuHbl "®dusnyeckas xummus"; 04.03.01 "Xumng".

Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 17. KnHetnka anekTpoaHbIX
npoueccos. PU3NYeCKnn CMbICh
17.]aHeprun aktmeaumm B yCnoBusx 6 4 0 0 0
3aMepnfieHHoro paspsaa. Tok obmeHa
1 nepeHanpsaxeHve.

Ntoro 88 132 216 104

4.2 CopepxaHue auCUUMIUHBI (MOBYNS)

Tema 1. OCHOBbI XUMUYECKOWN TepMOAUHAMUKU. OCHOBHbIE MOHATUS. 1-biA U 2-0 3aKOHbI TEPMOAVNHAMUKM.
TepMoxumus.

Makpockonuyeckne CUCTEMbl U TEPMOAMHAMUYECKNA METOL UX onuncaHnsl. TepMniyeckoe paBHOBECUE CUCTEMDI.
TepMmoavHammyeckue nepemerHole. Temnepatypa. VIHTEHCUBHbBIE U 3KCTEHCVBHbIE BENUYUHBI. ObpaTuMble 1
HeobpaTuMbIe NPoLecchl. YPaBHEHNS COCTOSIHMS. Y paBHEHME COCTOSIHUS aeanbHOro rasa, rasa BaH-nep-Baanbca.
Teopema 0 COOTBETCTBEHHbBIX COCTOSIHWSIX. BupuanbHbie ypaBHeHWs! COCTOSIHUS.

Tennota u paboTbl pasnmyHoro poaa. Pabota pacwmpeHust ons pasnnyHbix npoLeccos. [NepBblii 3aKoH
TepMoAuHaMUKKN. BHyTpeHHAS sHeprug. SHTanbnms. 3akoH Necca u ero cnencteng. CtaH4apTHBIE COCTOSHMA U
CTaHOapTHbIE TEMNOThl XMMUYECKMX peakumii. TennoTa cropaHus. TennoTbl 06pa3oBaHus. 3aBUCUMOCTb TEMOBOrO
appekTa peakumm ot Temnepatypol. Dopmyna Kupxrogpdga. 3aBncuMocTb TEMNNOEMKOCTN OT TeMNepartypbl U pacyeTbl
TENNoBbIX 3PdEKTOB peakumin. Tabnuupl CTaHAAPTHLIX TEPMOANHAMUYECKMX BENNYMH U UX UCMONb30BAHUE B
TEPMOAMHAMNYECKNX pacHeTax.

BTopoii 3aKOH TePMOANHAMMKI U €r0 pasnuyHbie (OOPMYNMPOBKU. DHTpONKs. YpaBHEHME BTOPOro Havana
TepMoaUHaMMKK s 06paTMMbIX U HeoBpaTMMbIX NpoLieccoB. HekomneHcpoBaHHas Tennota Knaysuyca un pabora,
notepsiHHas B HeobpaTtmMom npouecce. O6ocHOBaHVE BTOPOro Hadana tepmoauHammkn. Teopema KapHo - Knayanyca.
PaznnyHble wkanbl Temnepatyp. SHTPONUS Kak (PYHKLIMS COCTOSHUS. VI3MeHeHUe SHTpoNuK Npu pasnnyHbiX NpoLeccax.
NaMeHeHre 3HTpONMM N30MPOBaHHBIX MPOLIECCOB U HanpaeneHne npolecca.

Tema 2. dyHpameHTanbHoe ypaBHeHue M66ca. Xapakrepuctuueckue cpyHKLUU. XMMUYECKUIA NOTeHuman
npeanbHOro U HempaeanbHOro rasa.

MatemaTtuyecknii annapar TepMoamHamuku. dyHnaMeHTansHoe ypaBHeHue mbbca. BHyTpeHHSs aHeprus, kak
0[HOpOJHasA (PyHKUMSI 06 bema, sHTponun 1 Yynucna moneii. YpasHeHue Mb6ca-Liorema. TepmoanHamMuyeckne
noteHumansl. CooTHoweHns Makceenna 1 nx NCnonb3oBaHve 4Jis BbiBOAA Pa3IMyHbIX TEPMOAUHAMNYECKMX
COOTHoWeHWIA. YpaeHeHune Mmbbca ? Menbmronbua. CBOWCTBa TEPMOANHAMUYECKIX NOTEHUMANO0B. PaanuyHele qoopMmbl
3anucy ycnoBuii TepMOAMHaMUYecKoro pasHoBecus. Kputepuii caMonpousBonbHOro npoTekaHns npoueccos. CBsi3b
MeXay Kanopvuieckumyi U TePMOANHAMUYECKUMU NepeMeHHbIMU. MeTobl BbIYUCNIEHUSI SHTPOMUW, BHYTPEHHEN 3Hepru,
aHTanbnuu, aHeprumn Menbmronbua 1 aHeprum MMbbca.

Tema 3. .Xumuueckui noteHuman. CtaHaapTHbIN XMMUYeCcKui noteHuMan. Cnocobbl BbIYUCNIEHUS U3MEHEHUIA
XUMMYECKOoro noteHuuana .

XuMmyeckuii noTeHUman naeanbHoro U HemaeanbHoOro rasos. Meton netydyectu. PasnuyHble METObl BbIYUCIEHMS
NIETY4eCTUN U3 OMbITHBIX JaHHbIX. [eTeporeHHble cucTeMsl. [oHATUE doasbl, KOMMNOHEHTA, cTeneHn ceoboabl. BoiBoa
ycnoBusi oa3oBoro pasHoBecus. BbiBog ycnosusi MeMbpaHHoro pasHosecus. Mpasuno gas Mbbca u ero BbIBOA.
®da30Bble paBHOBECUS B OJIHOKOMIMOHEHTHbIX cucTeMax. YpasHeHue KnaneipoHa - Knayaunyca v ero npuMeHeHue K
pasnnyHbIM (a30BbIM paBHoBecUusIM. [lmarpaMmbl COCTOSIHUSA BOdbl, Cepbl, doocdpopa u yrnepoaa. dasosble nepexobl
nepsoro poaa. dasoBble Nepexoibl BTOporo poaa. ®asosble paBHOBECUS B ABYXKOMMOHEHTHbIX CUCTEMAX.

Tema 4. . KonnuratneHblie CBOMCTBa PacTBOPOB
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Mporpamma gucumnnuHbl "®dusnyeckas xummus"; 04.03.01 "Xumng".

M3mMeHeHue Temnepatypbl 3aTBepaeBaHns pasnuyHbix pactsopos. Kprnockonuyeckuin metod. YpasHeHue Wpenepa.
PaBHoBecre XnakocTb - Nap B ABYXKOMMOHEHTHbIX cucTemax. PaBHOBeCHbIe COCTaBbl Mapa v XuaKocTu. PasnuyHblie
BUAbl 0a30BbIX Anarpamm: p-x (T=const), T-x (p=const). TepmoanHammueckunii BoiBoL 3akoHOB M'mbbca - KoHoBanoga.
PasneneHuve BewecTts nyTem neperoHkn. A3eoTponHble CMecu 1 nx ceoncTea. lnarpaMmbl COCTOSAHUS (MNaBKOCTH)
[BYXKOMIMOHEHTHbIX CUCTEM U MX aHann3 Ha OCHOBe npasuna ¢as. PaccnavBaHue B BYXKOMMOHEHTHbIX CUCTEMAX.
TpexKOMMNOHEHTHblE cuCTeMbl. TpeyronbHuk mb6ca. PacTBopbl pasnnyHbix KNaccoB. PaanmyHbie cnocobbl BelpaxXeHus
coctasa pacTteopa. CMecu ngeanbHbix ra3os. TepMognHamMmyeckme CBOMCTBA ra3oBbix cMeceit. neanbHble pacTBopbl B
pasfnyHbIX arperaTHbIX COCTOSIHUSX U obllee yCnoBue nneansHOCT PacTBOPOB. JlaBneHne HachIWEeHHOrO napa Xunakmx
pacteBopoB. 3akoH Paynsa n 3akoH MeHpwn. VioeanbHble n HemaeanbHble PacTBOPbl. XMMUYECKMIA NOTEHUMAN KOMMNOHEHTA
B pacteope. MeTon akTUBHOCTEN.

Tema 5. FeTeporeHHbie cuctembl. NMpaBuno daa MNb6ca n ero BbiBOA.

KoathdmumeHTbl akTUBHOCTM 1 UX OnpeaeneHne no napumanbHbiM 4aBNEHNSAM KOMNOHEHT. CTaHAapTHbIE COCTOSAHNSA
npv oNpeaeneHmmn XMMNYeckmx NOTEHLNAN0B KOMMOHEHT B XMAKMX 1 TBEPAbIX pacTBopax. CuMMeTpuyHas n
HECMMMETPUYHas CUCTEMbI OTCHEeTa. TepMoauHamMmyeckas knaccudmkaums pacTsopos. OyHKUMS CMewWweHns ans
naeanbHbIX U HemaeanbHbIX PacTBOPOB. MpenensHo pasbaBneHHbIE PACTBOPLI, aTepManbHble, perynspHble, pacTBOPb U
ux cBoiicTBa. MapunanbHble MONbHbBIE BENMYUHBI U X ONPeaeneHne N3 OnbITHbIX JaHHbIX Ansi BUHAPHBIX CUCTEM.
06061weHHoe ypaBHeHue Mmbbcea - Oiorema. OcMoc Kak npumMep MemMbpaHHOro paBHoBecusl. Y paBHeHUst BaHT-Modhdba,
€ro TepMoAMHaMMYeckunii BoIBOL U 06nacTb MPUMEHUMOCTU. [eTeporeHHble cucTeMsl. MoHATME ¢oasbl, KOMMOHEHTA,
cTeneHu ceoboabl. BoiBoa ycnoBusi ha3oBoro pasHoBecus. BoiBon ycnosus MembpaHHoro paesHosecus. Mpasuno gas
'mb6ca n ero BbiBoA. dPa30Bble paBHOBECUS B OJIHOKOMIMOHEHTHbIX cucTemax. YpaBHeHue KnaneipoHa - Knayanyca n
€ro NPUMEeHeHNe K pasnnyHbIM 0a3oBbIM paBHOBeCUAM. [lnarpamMmbl COCTOSHNSA BOAbI, Cepbl, pocdhopa n yrnepoaa.
®da3zosble Nnepexoabl Nepeoro poaa. Pazosble nepexonbl BTOPOro poaa. dasosbie paBHOBECUS B ABYXKOMMOHEHTHbBIX
cuctemax. KonnvratmeHble CBOMCTBA pacTBOpOB. IaMeHeHue TeMnepatypbl 3aTBEpAEBaHNS Pa3NNYHbIX PACTBOPOB.
Kpuockonuueckuii meton. YpasHeHue Wpenepa. PaBHoBecue XnakocTb - Nap B ABYXKOMMNOHEHTHbIX CUCTEMAX.
PaBHoBecHbIe cocTaBbl Napa v XuakocTu. PasnuyHblie Buabl oa3osbix gnarpamm: p-x (T=const), T-x (p=const).
TepmoavHammnyecknii BblBoL 3aKoHOB Mnb6ca - KoHoBanosa. PasneneHue BelWeECTB NyTeM NeperoHku. A3eoTpornHble
CMecu 1 ux corcTea. JduarpamMmbl COCTOSHUS (MNABKOCTN) ABYXKOMMOHEHTHBIX CUCTEM M MX aHanM3 Ha OCHOBE Npaswna
(pas. PaccnavBaHue B ABYXKOMMOHEHTHbIX CUCTEMAX. TPEXKOMMOHEHTHbIE CMCTeMbI. TpeyronbHuk Mmbbca.

Tema 6. 3akoH pencTBusA Macc. Xummyeckoe pasHoBecue.

YCnoBums XMMUYECKOro paBHOBeCUs. XuMmyeckasl nepemeHHast. isotepma BaHTt-Modhdpa. MisameHeHne aHeprum Mbbea u
aHeprum "enbMronbLa Npu XMMMYECKon peakummn. XmmMmyeckoe CpoacTBO. 3aKoH aencTema macc. CtaHoapTHas
aHeprus ['mbbca xummnyeckoli peakumun. KoHcTaHTa paBHoBecusl. PasnuyHble BUbl KOHCTAHT PABHOBECUS U CBS3b
MeXay HUMU. XuMmnyeckue paBHoBecusi B pacteopax. KoHCTaHTbl paBHOBECUS NpY pasnMyHOM BbIGOpe CTaHAaPTHbIX
COCTOSIHUIA A5 y4ACTHUKOB peakumu. XuMmnyeckoe paBHoBecue B pa3baBneHHOM pacteope. BnusiHue nHepTHoro
pactsoputens

Tema 7. BnusiHne Temnepatypbl Ha KOHCTaHTY paBHOBECHS.

3aBMCUMOCTb KOHCTAHT paBHOBECUS OT TeMrepaTypbl 1 faBneHus. YpaBHeHne n3obapbl peakuum u ero
TepMoAvHaMn4eckuii BblBoL. Vicnonb3oBaHme pasnuyHbix NpubnnxeHnin ons TennoeMKocTeil peareHToB Npy pacyeTax
XMMUYECKUX PABHOBECUI NPY pa3nuyHbIx Temneparypax. [NpuBeneHHbIe TEPMOANHAMMUYECKME NOTEHLMANbI.
CoBpeMeHHbIe METOAbI pacyeTa paBHOBECHbBIX COCTABOB. TpeTuii 3akoH TepmoamnHamuku. Moctynat HepHeta. MNoctynar
MnaHka. PacyeTbl aBCONOTHOM SHTPOMMM XMMUYECKMX COeaMHEHWIA. SBneHust ancopbumn. AncopbeHT. Ancopbar.
CTpykTypa NoBEpXHOCTM 1 NOpUCTOCTb aacopbeHTa. Buapl ancopbunn. JlokannsosaHHas U AenokanMaoBaHHas
apncopbuus. MoHomonekynsipHas v nonumonekynsipHas agcopbums. Onpenenexune agcopbumn no MNb6ey. Ancopbums
13 pacTBOPOB U ra3oBoii dhasbl. Vi3oTepMbl 1 n3obapbl ancopbunn. YpasHeHue JleHrmiopa, ero TepMoamHaMmMyecKumii
BbIBOL M YCNOBMWS NPUMeHUMOCTU. YpaBHeHue "'eHpu. KoHcTaHTa ancopbumnoHHoro pasHoeecust. MNonnmonekynspHas
agcopbuus, ee NnpmbnnxeHHoe onucaHne metoaom bpyHayapa - OMeTa - Tennepa (b3T). BeiBog ypasHeHus B3T.
Wcnonb3oBaHuve ypaBHeHust BOT onsi onpeneneHusi NoBepxXHOCTH aacopbeHToB.

Tema 8. dneMeHTbI CTaTUCTUYECKOWN TepMmoanHaMUKH.

MexaHunyeckoe onncaHue MOHGKynﬂpHOVI cuctembl. Pazosble G - 1 M-MPOCTPaHCTBa. q)yHKLI,I/Iﬂ pacnpeneneHnsa
Makcsenna - bonbumaHa. Ee ucnonb3oBaHune ons Bbl4MCNEHUS cpenHnx CKOpOCTeIZ n eHeprvn7| MOJieKyn B noeanbHbIX
rasax. Ctatuctnyeckmne cpegHne 3Ha4eHnsa MakpoCKOMNMM4eCkKnx BennyunH. MeTon siueek bonbumaHa. AHcambnu Mnbbca.
OcHOBHbIE nocTynartbl cTaTUCTUYECKomn TepMOoanNHaMUKN. lMnoTHOCTb BEPOATHOCTHU (beHKLI,I/IFI pacnpeneneHMﬂ) nee
CBOWCTBA. MMKpOKaHOHMHeCKMVI aHcamb6nb. KaHoHMYeckuin aHcamMbnb. CDyHKLI,I/I;I pacnpeneneHns B KAHOHNMYEeCKOM
aHcambne. CYMMa Mo COCTOAHUSAM Kak cTatucTnyeckas xapakrepucrunieckas qoyHkLuns. Crartnctnyeckne BblpaXeHun4
Ona OCHOBHbIX TepMOONHaAMNYEeCKNX CDYHKLLMIZ - BHYTpeHHeIZ QHEeprnn, aHTponun, aHeprnmn MenbMronsua, Heprun
r|/|6608., TennoeMkKoCTn N XMMm4eckoro noteHumana. MoneKyn;lpHa;l CyMMa no COCTOSAHUAM 1N CyMMa Nno COCTOAHNAM
MaKpOCKOI'lI/I‘-IeCKOIz CUCTEMbI. nOCTyI'IaTeﬂbHaﬂ CyMMa no COCTOSAHUAM. Cocrtasnsioume SHTpONUN, BHyTpeHHeI7I Heprun
N TENJIOEMKOCTH, 06yCJ'IOBJ'IeHHbIe nocTtynartenbHbIM OBUXEHUNEM. CDopMyna 3a|<ypa - TeTpo,ue. BpamaTeanaﬂ CyMmMa no
COCTOSAHUSAM ONA XKeCTKOro poraropa. CocTasnsiowume ons BHyTpeHHeI7I QHEeprun, TennoemMKoCTn, sHTponuu,
O6yCJ'IOBJ'IeHHbIe Bpaware/ibHbIM OBNXEHNEM. OpTO- M napasonopon n nx tTepmoonHamm4eckme CBOWCTBA. BHyTpeHHee
BpauweHne n 3aTopMoXeHHOe BpalleHne. KonebaTenbHas CyMMa Nno COCTOSAHUAM ONA rapMOHMYECKOro ocuunndartopa.
CocraBnstowme BHYTpeHHeIZ QHEepPrmn, TennoemMKoCTn N aHTponunn, OéyCﬂOBHeHHbIe konebaTenbHbIM OBUXEHUEM.
aﬂeKTpOHHbIe CYMMbI MO COCTOAHUSAM. PacueT KoHCTaHT paBHOBECUA XUMNYECKUX peaKLu/u7| B nageanbHbIX ra3ax METOO0M
cTaTucTMyeckon TepMognHaMunkun.

Tema 9. Tema 9. Xummnueckas kuHetuka. Metonbl onpepeneHus nopsioka peakuum.
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OCHOBHbIE NMOHATUS XMMUYECKON kKuHeTukn. OnpeneneHne ckopoctu peakumn. KuHetunyeckne kpusble. KuHetnyeckme
ypaBHeHusi. OnpeneneHne KOHCTaHTbl CKOpocTy peakuumu. Mopanok peakumn. HeobpaTrMble peakuuv nepeoro,
BTOPOro ¥ TPeTbero nopsakos. OnpeneneHne KOHCTaHTbl CKOPOCTY M3 OMbITHLIX faHHbIX. MeToabl onpeneneHus
nopsaka peakumu.BnusiHve Temnepatypbl Ha CKOPOCTb XUMUYECKUX peakLmm.

Tema 10. CnoxHble peakumu.

MpYHUMN HE3aBMCMMOCTM 3NIEMEHTAPHbIX cTaauit. MeTolbl COCTaBNEHUS] KUHETUYECKMX ypaBHeHuin. ObpatuMble
peakumu nepeoro nopsioka. OnpeneneHne aneMeHTapHbIX KOHCTAHT U3 OMbITHBIX JaHHbIX. [apannensbHble peakumu.
MocnenoBatenbHble peakuuy Ha NpuMepe OBYX HeobpaTUMbIX peakuuii nepBoro nopsiaka. KnuHeTtnyeckne Kpveble
HaKoMneHusl oTAeNbHbIX NPOAYKTOB U onpeaeneHne KOHCTAHT CKOPOCTU U3 OMbITHLIX OaHHbIX. KuHeTuyeckuii aHanns
NpoLLeccoB, NpoTekatlwmx Yepes 06pasoBaHne NPOMeXyToUHbIX NPOoayKTOB. MNpuHUMN cTaumMoHapHocTi BoaeHuwTeliHa.
MpyHUMN ero NPUMEHNMOCTH.

LlenHble peakuunn. 3nemeHTaprle npoueccbl BO3SHMKHOBEHUA, NPOOOMXKEHNA, pa3BETBNEHUA U 06prBa uenu. nuHa
uenu. Peakuun B noToke. PeaKTOpr noeanbHOro BbiITeCHeHUNA N ngeanbHOro CMelWweHuns. OnpeueneHme KNHETNYeCKnx
NOCTOSAHHbIX ONA peakunn B NOTOKeE.

Tema 11. . Teopun XMMU4YeCKon KUHETUKU. Teopus NepexoaHOro COCTOAHUS (CTaTUCTUYECKUIA U
TepMoAVHaMUYeCKMin acnekT).

MeToL nepexofHOro COCTOSHNS (aKTUBMPOBAHHOIO KoMnnekca). CBOMCTBa akTMBMPOBAHHOIO KOMMekca.
CratncTMyYeckmnin pacyeT KOHCTaHTbl CKOpPOCTU. OCHOBHbIE JOMYWEHUS TEOPUIN aKTUBUPOBAHHOIO KOMMiekca 1 obnactb
ee NPUMEHMMOCTU. TPaHCMUCCUOHHBIN KOIPULNEHT 1 ero BblducneHne. TepMoguHaMn4eckmin acnekt Teopum
aKTMBMPOBAHHOr0 KOMMekca. SHTPONNS akTueaunm. PasnnyHbie qoopMbl 3anmMcy OCHOBHOMO YPaBHEHWUS Nput
MCMNONb30BaHMWN Pa3NNYHbIX €AMHUL, KOHUEHTpauun. COOTHOWEHNS Mexay "OnbITHON" 1 "MCTUHHON" SHeprumn aKkTMBaLUN.
Teopust aKTUBMPOBAHHOIO KOMMEKCA B NPYMEHEHNM K MOHOMOSEKYNSPHBIM peakumsm. Obnactb NPUMEHMMOCTM
MONy4eHHbIX COOTHOWEHWA. OB BbSACHEHNE "NOBBIWEHHBIX" 1 "3aHUXEHHBIX" 3HAYEHWI MPEA3KCNIOHEHTHOrO MHOXMTENSI.
BumonekynsipHble peakummn. Teopurst akTUBMPOBAHHOIO KOMMIEKCA B NPUMEHEHNM K BUMONEKYNSIPHBIM peakumnsam
pasnn4yHoro Tuna.

Tema 12. Teopus coyaapeHuit B NpUMEHEHUN K 6UMONEKYNSiPHbIM U MOHOMONEKY NISIPHBIM peakLUsM

Teopus coynapeHuii B npuMeHeHUn K BUMONEKynsipHbIM peakumsaM, ee ctporas 1 npubnmnxeHHas oopMynnpoBka.
MpeuMywecTea 1 HegocTaTky Teopun coynapeHuii. ConocTasneHne pesynbTaToB TeOpUM COyaapeHuin n Teopum
aKTVBMPOBAHHOrO KOMMekca. Teopusi coyaapeHnin B NpUMEHEH K MOHOMONEKYNSIPHBIM peakumsiM. Cxema JInHoemaHa
1 ee 3Ha4yeHue. ConocTaBneHne ¢ onbiTHBIMM AaHHbIMU. [PUYUHBI HETOYHOCTM cxeMbl JlnHaemaHa.

Tema 13. Katanus. FlomoreHHbI Katanu3. OoToXMMUYECKne peakuuu.

Karanus. Onpep,eneHme katanuaa. Obwume NPpUHUMNbI KaTanmnaa. Ponb katanusa B xumun. OCHOBHbIE NPOMbIWNEHHbIE
KatanmtTmnyeckme npouecchl. an/IMepr MexXaHN3MOB KaTanntn4yeckmx peaKu,vu7|. ["OMOreHHbIN KaTanna.
KncnotHo-O0CHOBHO KaTanua. KHaCCI/I(pI/IKaLI,I/IFI peaKLu/uZ KMCNOTHO-OCHOBHOrO Tuna. KnHeTnka n MexaHmam peaKLu/u7|
cneundgmnyeckoro KMCNOTHOro karanmaa. KnHeTtuka n mexaHmsm peaKLl,MI7I obLwero KMCNOTHOro KaTanmaa.

DOTOXMMMYECKNE PEAKLUN. DNEMEHTAPHBLIE (POTOXUMUNYECKNE peakumn. KBaHTOBbIV BbiIXxod. 3akOH POTOXMMUNYECKON
9KBVBANEHTHOCTU DVHWTEHA 1 ero posb B KMHETUKE (POTOXMMMYECKMX peakuuii. 3akoH JlambepTa-bepa.

Tema 14. leteporeHHbIN KaTanus. PepMeHTaTUBHbLIN KaTanu3a
Tema 14.['eTeporeHHbii katanua. PepMeHTaTUBHbIA KaTanus

OnpeneneHne CKOPOCTU FETEPOreHHO KatanMTnieckomn peakumnn. Y ienbHasa akTMBHOCTb. SIBNEHNS OTpaBneHns
Katanu3atopoB. AKTUBHOCTb U CENEKTUBHOCTb KaTann3aTopoB. AKTUBHBIE LIEHTPbI FETEPOreHHbIX Katanu3aTtopos. Ponb
ancopbummn B KUHETVKE reTEPOreHHbIX KaTanMTUYecknx peakumin. MeTtannbl kak katannsaTopbl. Teopus MynbTUNNETOB
BanaHnzmHa. MNprHUMNBI FEOMETPUYECKOrO 1 SHEPreTUYECKOrO COOTBETCTBMSA. OBNacTb MPUMEHEHUS TEOPUN
MynbTUNNETOB. Teopus akTnBHbIX aHcambneli Kobo3sesa.

DepMeHTaTUBHbIN KaTanud. Obwre CBeAeHNS 0 KUHETUKE N MEXaHM3Max oepMeHTaTUBHbIX peakuuii. CybcTpaTtHas
cneungunYHOCTb PEPMEHTOB. AKTUBHbIE N aACOPOLIMOHHbBIE LEHTPLI hepMeHTOoB. MexaHn3Mbl hepMEHTATUBHOIO
katanusa. YpasHeHue Muxasnuca-MeHTeH.

Tema 15. PacTBOpbI 3N1€KTPONUTOB U 3NIEKTPONPOBOAHOCTD.

Teopusi AppeHuyca, ee akcnepuMeHTanbHoe 060cHoBaHMe 1 HepocTaTku. MpUYnHbBI YCTOMYMBOCTU NOHHBIX CUCTEM.
OHeprns KpucTannnyeckom peweTkn n SHEPrus conbBataummn. Y aenbHas n aKBMBaneHTHas anekTponpoBOAHOCTb
anexkTponutoB. Beisoa cpopmynbl Konbpaywa. NMoaBuXHOCTb MOHOB; MX 3aBMCUMOCTb OT KOHLIEHTPALMK 1 TeMnepaTypsbl.
Yncna nepeHoca v metonbl Ux onpeneneHuns. YpasHeHne OH3arepa; anekTpodoopeTMIECKNiA N penakcaLOHHbIA
adpbdhekTbl. dddekTl BuHa n [ebas-PanbkeHrareHa. AHOManbHas anekTponpoBoAHOCTb: MOHbl H30+ n OH-.
HeBonHble pacTeopbl; 06pasoBaHne ABOMHUKOB 1 TPONHNKOB

Tema 16. 3,C n TepmoanHammKa 31€KTPOXUMMYECKUX Liernen.

PaBHOBeCHbIE CBONCTBA MEX(Pa3HbIX 3aPSAXKEHHbIX HACTULL. DNEKTPOXUMUYECKOE PAaBHOBECUE U ANEKTPOXUMNYECKI
noteHuman. MexaHn3M BO3HUKHOBEHMS OBOMHbIX 3NEKTPUYECKMX CNOEB Ha rpaHuue pasgena das. dopmyna HepHceta.
BonbTa-noteHuuan un npobnema abcontoTHOro ckadka noteHumana. 30C n anekTpoaHble NoTeHUManbl. nekTpoabl 1-ro
N 2-ro poga; knaccudumkaums ranbsaHu4ecknx uenen. TepmoanHammka ranbBaHNYeCckmxX 9NeMEHTOB: NPUMEHeHne
ypaBHeHusi mbbca-MenbmronbLa Ans aNeKTPOXUMNYeckux uenei. IoHHbIA [BOAHON 3NeKTpUYecKnii Cnoi;
[0Ka3aTenbCTBO €ro CywecTBOBaHUS U MeToAbl 3ydeHus. [onsiprusyemblin 1 HENONSIPU3yeMbIiA aNeKTPoObl.
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Tema 17. KuHeTuka anekTpoaHbixX npoueccoB. dU3nyYeCKnii CMbICN IHEPrun akTUBaLUn B YCIIOBUSAX
3aMepnJieHHOro pa3psina. Tok oOMeHa n nepeHanpsXeHue.

KuneTnka anekTpoaHbix npoueccos. MNoTHOCTb ToKa Kak Mepa CKOPOCTM 3NEKTPOLHOMO npoLecca; nonspusaums
anekTponos. CTaamm anekTpPoaHOro npouecca. BelBog ypaBHeHNs 4nist ToKa B TEOPUM 3aMeaNIeHHOro paspsaa.
Dr3nYeCKnit CMbICN SHEPTUM aKkTMBALMK B YCNOBUSIX 3aMEANEHHOr0 paspsaa. Tok obMeHa 1 nepeHanpsixXeHue.
MexaHunambl MacconepeHoca: ongdy3ns, MUrpaumns 1 KOHBeKUMS. TpW OCHOBHbIX YPaBHEHWS ONGICPY3NOHHON KUHETUKM
1 06Wwuii NOOXOL K PelleHmio ee 3aaay. 3aBMCUMOCTb TOKa OT NOTEHLMana B yCNOBUSX MeAIEHHOW CTaLMOHAPHOW
ondochysun K nnockomy anektpogy. MNonsporpadous; ypaBHeHve MinbkoBrya 1 ypaBHeHWE Nonsiporpatniyeckoii BOHbI.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboThl o6yyaroLmMxcs no
AucuunnuHe (Moaynio)

CamocTosiTenbHas pabota 0by4arolLyxcs BbIMOMHSETCS MO 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasfnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHY0 paboTy. CamocTosTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNAUHBI, TakK 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyaroWwmnecs YuTarT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUsl, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPaBOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIHE.

OpraHnsauus caMocTosTenbHol paboTbl 06y4arowWmxcst pernameHTpyeTcs HopMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHbIMI Pecypcamu, BKoYas:

MopsiLoK opraHn3aumm 1 ocyleCTBAEHNS 06pa30BaTeNbHON AeSTENbHOCTM MO 06pas3oBaTeNbHBIM MPOrPaMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam crieumaniTeTa, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepcTaa obpasosaHus 1 Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin @enepauum No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CaMOCTOATENbHON paboTbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOIrO 06pasoBaTenbHOro yupexaeHus "Kasarckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHero pacrnopsiaka goeepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pa3oBaTebHOMO yYpexaeHns
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeaepanbHbili yHUBEpCUTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCKoro) doeaepanbHOro yHmBepcuteTa

6. dOHA OLEeHOYHbIX CPeaCcTB MO AUCUUNIUHe (MOLYNI0)

DOHLI OLIEHOYHbBIX CPEACTB M0 AUCUMUNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPEeLCTBA TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4YHOM aTTecTaunm.

B choHAe OLEHOYHbIX CPEACTB COAEPXNTCS Cnemytowas nHopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3ynibTataM 0by4eHus Mo SUCLUMNNHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKYM MO ANCUUMNIVHE (MOZYNIO);

- onrcaHve nopsaaka NPUMEHEHNs 1 Npoleaypbl OLEHNBAHNS ANS KaXA0r0 OLEHOYHOro CPeACcTBa;
- KpUTEPUM OLIEHNBAHNSA LIS KX 00 OLEHOYHOrO CPEeACTBa;

- cogepXaHue OLEeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsBisemMble K 0eCTBUSM 0ByHatowmnxcs,
LEeMOHCTPVPYeMbIM pedynibTataMm, 3aaHns pasnnyHbIX TUMOB.

DOoHLO OLEHOYHbIX cpencTs no gucunninHe HaxoaonTcs B I'Ip|/|n0>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. NMepeyeHb nuTepatypbl, HEO6X0AUMON ANl OCBOEHUSI AUCLMN/INHBI (MOAYNS)

OcBoeHMe ancuMnnnHbI (MOoyNs) npeanonaraeT u3y4yeHne OCHOBHOW 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByYaloWUMCSs B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9N1EKTPOHHOM BUAE - Yepe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUK 3akoYeHHbIX KDY norosopos ¢
npaBoobnagnarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobadesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum buneTam B COOTBETCTBMU C NpaBunamu nonb3oBaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHUMOHHO M3 NtoBol TOYKM NMpy BBELEHMM 0BYYatoLLMMCSt CBOErO NIorMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "OnNeKTPOHHbIN yHuBepcuteT". MNpu NCnonb3oBaHMM NevaTHbIX N3aaHnin GubnnoTeYHbIin
ooHA AomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 ak3emnnspa (ans obydvatowmxcs no ProcC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTepatypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nmuTepaTypbl Ha Kaxaoro obydyarowerocs U3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

am PAEKTPOHHBH
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Mporpamma gucumnnuHbl "®dusnyeckas xummus"; 04.03.01 "Xumng".

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonmutcs B MpunoxeHun 2 kK paboyeli nporpamMme AnCUMNAMHBL. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMIUHBI (MOOYIIS)

A. Bepesosuyk Puanyeckas XMMnNa: KOHCNEKT nekuni - http:// www.ph4s.ru/book_him_phys.html
Mocobus no gouanyeckont xummum - http://www.fptl.ru/Y4eba_Fizhimija.html

®dopym xummnkos - http:/forum.xumuk.ru/index.php?showtopic=49605

Xumnyeckun dpakynbtet MIY - http:// www.chem.msu.ru/rus/teaching/phys.html

OneKTPOHHblE pecypchl Xummnyeckoro nHetutyta KPY - http://www.kpfu.ru/main_page?p_sub=12946

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma gucumnnuHbl "®dusnyeckas xummus"; 04.03.01 "Xumng".

Bup pabot MeTtoaunyeckue pekomeHaauum

nekumun OCHOBHOIN TEOPETUYECKUI MaTepuan npenMeTa faeTcs B Yachl IEKLMOHHBIX 3aHATUIA. Ha nekumsax
npenogasarefib CUCTEMATMYECKN 1 NOCNEenoBaTeIbHO packpbiBaeT cogepXaHme Hay4yHon
OUCUMMNUHBI, BBOAMT B KPYr HAYy4YHbIX MHTEPECOB, CTABUT BOMNPOCHI ANs uccnenosaHus. Henobss
OrpaHNYNTbLCA PErynsipHbIM NOCeLEeHNEM TONTbKO NEKUNIA, Tak Kak LEeHTP TAXECTU B YCBOEHUN 3HAHUI,
B DOPMMPOBAHMMN YMEHWNIA 1 HABLIKOB NIEXUT B Nocnenytowein camoctositenoHol pabote. CTyLeHTb
IONXHbl MOCTOSIHHO FOTOBUTBLCS K NEeKUMsiM. B aToit pabote MoryT noMo4b y4ebHUKN, CAMCOK KOTOPbIX
npenogasaTenb Ha3blBaeT HA NEPBbIX 3aHATUSAX. [TOMMMO pekoMeHayeMon nuTepaTtypbl, NeKTop AaeT
nporpamMmmy OUCLUMNNHbLI, B KOTOPOW M3NOXEHbI OCHOBHbIE pasaersibl 1 BOMPOCh! ANs KOHTPONA
3HaHUN.

Jlekums 3aknanblBaeT OCHOBbI HAY4YHbIX 3HAHUIA, 3HAKOMUT C OCHOBHbIMU COBPEMEHHbLIMM
Hay4YHO-TEOPETUYECKMMUN NONOXEHNSMU, C METOOONONMEN AAaHHOM Haykn. Ha nekumm ocyuwecTensercs
oblweHne CTyaeHYecKon ayanTopun ¢ BbICOKOKBaNMGULMPOBAHHBIMK NEKTOPaMU, YYEHbIMU,
negaroramu, crneumaniuctamv B onpeneneHHon otpacnum Hayku. Jlekums Bbl3biBaeT SMOLIMOHANbHbIN
OTKNWK Cnylwatenei, pasBnBaeT UHTepec 1 NoboBb K Byaywel npodgeccun. JlekTop ncrnonbayeT Ha
NEeKLMSIX He TONbKO MaTepman y4ebHNKOB, HO 1 MPUBNEKAET MHOMO LOMNONHUTENbHbBIX CBEOEHUIA,
N3N0XEHHbIX B HAay4HbIX paboTax (MOHOrpagousix Unmn cTaTbsix) UM B ero Co6CTBEHHbIX
nccnenosatenbckunx Tpyaax. CTyoeHT He B COCTOSIHUM ry6oKO OCMbICNINTL BECb NPEeLCTaB/EHHbI B
nekumax Matepuan, He nocelas NeKUNOHHbIX 3aHATUIA. [109TOMY BaXXHO He NMponyckaTb nekuuu,
rOTOBUTLCS K HUM (3apaHee NocMOTPETb TEMY NIeKUUN, NoYnTaTb y4eOHUKN, OTMETUTL ONs cebs
KNtOYeBblE MOMEHTbI, COCTaBUTb BOMPOCHI NEKTOPY) U HANpPsiXXeHHO, akTMBHO paboTaTb B Te4eHne
Bcero y4ebHoro 3aHsTUs. CtapaiTechb He onasnblBatb HA NEKLMIO: B NEPBbIE MUHYTbI 3aHATUIA
obbaBnseTca Tema, nnaH nekumun. Ytobbl nerye 3anoOMHUTb U3naraemblii Matepuarn, HeobxoanMo ero
MOHSITb, pa30bpaTbCsl B CUCTEME HAyYHbIX MOHSTUIA, KOTOPYIO AaeT nektop. MyTn nanoxeHus nekumm
MOryT 6bITb pa3nmyHbiMK. VIHorOa npenonaeatenb BolbvpaeT UHOYKTUBHbIN NyTb, T.€. BHaYane
nanaraeT KOHKpeTHble pakTbl, 0606WaeT nx, packpbiBaeT CYWHOCTb NOHATMS, aeT ero
onpegnenexve. [pyroi Nyt 06pa3oBaHnNs NOHSATUIA - AeOyKTUBHbIMA: NEKTOP BHaYane onpenenset
Hay4Hoe MOHSITUE, a NOTOM AaeT 06 bSCHEHNS, MPUBOANT KOHKPETHBIN dhakTuyeckmnin matepuan. Ecnu
YNOBUTb NYTb U3NTIOXEHNS Matepuana, To CTaHOBUTCS Nerye NoHATb MbICIb NpenofasaTens v
NPOHUKHYTb B codepXxaHue nekumun. Obpalaite BHUMaHWe Ha onpeaeneHne noHATUiA.
PekomeHayeTcs Ang ux yCBOEHMS COCTaBNSATb rnoccapui (cnoeaps). Bo BpeMs cnywaHns nekumni
[ONXHa 6blTb NCUXONOrMyeckas yCTaHoBKA Ha 3aNOMUHAHUE OCHOBHbLIX nael nekumn. CnywaHune
NEeKUNIA - 3TO CNMOXHbIN MCUXONOrMYeCKNin NPOLLECC, B KOTOPbIV BOBNEeYeHa BCS IMYHOCTb
CNywaoLero: ero Co3HaHue, Bons, NamaTb, aMOLUMK. DTO HE NACCMBHOE COCTOSIHME YenoBeka, a
HanNpPOTUB, COCTOSIHNE aKTUBHOWN, HANPSXEHHON AeATeNIbHOCTH.

CnywaHwue y4ebHol nekuun - aTo HeobxoAMMoe, HO He OCTAaTOYHOE YCNIOBME CO3HATENbHOMO 1
MPOYHOro YCBOEHUS! 3HAHWIA. Jlekumnto HeobxoAMMOo 3anmcaThb - TONbKO Toraa Nekuns ctaHet
WCTOYHUKOM ONsi fanbHenweln camocToaTenbHon paboThl. KOHCNEeKTMpoBaHMe Nekuun - 3To CNOXHoe
neno, Tpebyiolee ymMeHuii 1 onbiTa. HekoTopble cTapatoTcs 3anucaTtb NekLmMio NOIHOCTbIO, CMIOBO B
CNOBO, HE BOYMbIBASACb B COAEPXaHWe MaTepuana, onMpascb TO/IbKO Ha CBOKO namsaTb. CniowHas
3anncb BO3MOXHA TOMbKO B TOM Cllydae, ecnu npenogasarefib AMKTyeT NeKLUMOHHbIA Matepuan. Ho
OVKTOBKA oenaeT N3noxeHne o4HoobpasHbIM U YTOMUTENbHBLIM, 1 METOAMKA BbICWEN WKOSbl He
pekoMeHayeT Takoi cnocob nanoxeHns. CTpemneHne 3anucaTb NEKUMIO CNIOBO B CNOBO OTBNEKaeT
cnywartensi ot 060yMblBaHUS! NEKLMOHHOro MaTepuana. Hegapom cTyaeHTbl FOBOPSIT, YTO TPYAHO
COBMECTUTb 1 3anncb, 1 06ayMblBaHME.

Ecnu nekumto 3anmcbiBaTb 04EHb KOPOTKO, OTAEMbHBLIMY WTPUXaMK, TO 3annucu He MoryT BbiTb
mMatepuanom 4ns NoBTOpeHus. B nanuwHe KpaTkoit 3anmcy TpyaHo pasobpartbest yXXe HeKoTopoe
BpeMsi cnycTs. [1ns 3anvcy Bo3bMuTe 00LWy0 TeTpalb 1 COenainTe nons ons pasnnyHbliX 3aMeTok BO
BPEMS 3anncu: HanpuMep, 3Hak BOCKNNLAaHUS (0TMeTKa 0cob0 BaXXHbIX MOMEHTOB), 3HaK Bonpoca
(4TO-TO HE NOHSANM U K AAaHHOMY MONOXEHUIO HAO0 BEPHYTLCH).

AEKTPOHHBH
CtpaHuua 10 ns 15. Il YHHUBEPCHTET
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Mporpamma gucumnnuHbl "®dusnyeckas xummus"; 04.03.01 "Xumng".

Bup pabot MeTtoaunyeckue pekomeHaauum

npakTtudeckue | MNpakTnyeckne 3aHATUA NpednonaraloT NpoeeieHne KonnoksmymoB. KOniokBMyMOM HasbiBaeTcs
3aHaTNA cobecenoBaHve npenogasatens 1 CTyleHTa No 3apaHee onpeneneHHbIM KOHTPOMbHbLIM BOMPOCaM.
Konnoksuym NnpoBoauTCS Yalle Bcero no ogHoMy 13 pasnenos kypca. Lienbio konnokesuyma siengetcs
bopmMmpoBaHue y CTyOeHTa HaBbIKOB aHann3a TeopeTuyeckmx 1 NpaKkTUYeCcKnx 3HaHnn Ha ocHose
CaMOCTOSITENIbHOrO U3Y4eHWs y4ebHOM 1 Hay4HOW nuTepaTypbl. Ha KONNOKBMYM BIHOCSTCS KPYMHbIE,
npobnemMHble, HEPEaKO CNopHbIe TeopeTudeckme Bonpockl. OT cTyaeHTa TpebyeTcs:
- BNafeHue U3y4yeHHbIM B xo4e y4ebHOro npoLecca Matepmanom, OTHOCSILLMMCS K paccMaTpuBaeMol
npobneme;
- 3HaHMe PasHbIX TOYEK 3PEHNSI MO COOTBETCTBYHOWEN Npobneme, yMEHME COMOCTaBNATb UX MEX Y
cobol;
- yrnybneHve 3HaHUiA NPy NOMOLLM MCMONb30BaHMS LOMNONHUTENbHBIX MaTepuanos Npu NOAroToBKe K
3aHaTUIo,
- HanMune cobCTBEHHOIO MHEHMS MO 0O6CYXAaeMbIM BONPOCAM 1 YMEHWUE ero apryMeHTMpoBaTh
- (POPMMPOBAHME YMEHMIA KONNEKTUBHOMO 00CYX AeHNS (NOAAEPXMBATb AManor B rpynnax, ecnu
KONNOKBMYM NPOBOAUTCS B TaKOM doopmare, HaxoanTb KOMNPOMUCCHOE pelleHne, apryMeHTMpoBarb
CBOIO TOYKY 3PEHUS, YMEHWE ClyllaTh OMMOHEHTa, FOTOBHOCTb NPUHATL NO3MLIMIO APYroro
yyauierocs).
KonnokeuyM - 3T0 He TONbKO hopMa KOHTPONS, HO U MeTOL yrnybneHus, 3aKpenneHns 3HaHui
CTY[EHTOB, Tak Kak B xone cobecefoBaHuMs npenofaBaTeNib Pa3bsACHAET CNOXHbIE BONPOCH,
BO3HMKAIOWME y CTYEeHTa B NpoLEecce U3y4yeHns aaHHon TemaTnku. OgHako KONNoKBUyM He
KOHCynbTaums 1 He ak3ameH. Ero 3apaya - nobutbcs 6onee rnybokoro noHMMaHus CTyoeHTOM
onpeneneHHoro Matepuana, npobyanTb y CTyAeHTa CTPEMEHNE K YTEHUIO LOMOMHUTENBHOA
nuteparypbl.
[MoaroToBka K KONOKBMYMY Ha4YMHAETCS C KOHCYNbTaumMm npenojasaTtens, Ha KOTOPOi OH
Pa3bsCHSAET Pa3BePHYTYI0 TEMATUKY NPOBNEMbI, pEKOMEHAYET NUTEPATYPY AN U3YUYEeHNS 1
06bsICHAET Npouenypy NPOBeAEeHNS KONNOKBUYMa. Bonpockl KONNOKB/MyMa BbILAIOTCS CTyAEHTaM
3apaHee. Kak rnpasuno, Ha CaMOCTOSITENbHYIO NOAIOTOBKY K KOMMOKBUYMY CTyOEeHTY oTBoAUTCS 3-4
Hepenu. MeToanyeckune ykasaHusi COCTOST M3 PEKOMEHAALNIA MO U3YHEHMIO NnTepaTypbl, NpopaboTku
Nnekuun, BOMPOCOB A1 CaMOMNMpPOBEPKN N KpaTKUX KOHCMEKTOB OTBETa C NepeyvncneHneM 0CHOBHbIX
MONOXEeHNn N 3aKOHOMEPHOCTEN paccMaTpmBaeMbiXx METOL0B M UX NPAKTUYECKOro NPUIoXeHus,
OTHOCSIMXCA K MYHKTaM NnnaHa Kaxaomn TeMbl. OTO LOMIKHO NOMOYb CTYAEHTaM LeneHanpasneHHo
opraHn3oBatb paboTy No OBNALEHMIO MaTepManoM 1 ero 3anoMmHaHuio. MNpu NoAroToBke K
KONNOKBUYMY cneayeT, Npex.ae BCero, MpOCMOTPETb KOHCMNEKTbI IEKUMIA N MPaKTUYECKMX 3aHATUIA 1
OTMETUTb B HUX UMEIOLWMECS BONPOCHI KONNOKBUYMa. Ecnu kakne-1o BONPOCHI BbIHECEHDI
npenoaaBaTenem Ha CaMOCTOSITENbHOE N3yYeHune, cneayet obpaTnTbes K y4ebHon nutepartype,
pekomMeHOoBaHHON npenoaasaresnieM B Ka4yeCTBe UCTOYHMKA CBEAEHUI.
Konnokenym npoBoamtcs B oopMe UHAMBUAYanbHoM 6ecelibl NpenoaaBaTens ¢ KaxAibiM CTYAEHTOM
nnn 6ecenbl B HebonblKX rpynnax (2-3 yenoseka). O6bIYHO NpenoaaBaTenb 3a8aeT HECKONbKO
KpaTKuX KOHKPETHbIX BOMPOCOB, NO3BONSAIOWMX BbIACHUTL CTEMEHb NOArOTOB/IEHHOCTU CTyAEHTa K
chadve ocHoBHOro matepuana. lanee 6onee noapobHo obcyxnaeTcs kakas-nmbo cTopoHa
npobnembl, YTO NO3BONSIET OLLEHWNTb YPOBEHb MOHMMAHMS. 10 UTOram KONNOKBMyMa BbICTABNSETCS
OndodpepeHLmMpoBaHHas oLeHKa.

nabopatopHble| Ons BbINonHeHUs nabopaTopHbIx paboT CTyaeHTy He0BX0aMMO:

paboTbl 1. Ha 3aHaTum nony4utb y npenogasatenst HassaHue nabopaTtopHoi paboTbl 1 TeopeTnyeckne
BOMPOCHI MO OaHHOW Teme.
2. Mepep BbiNonHeHMeM nabopaTtopHoi paboTbl CAMOCTOATENBHO M3Y4UTb TEOPUIO BONPOCA
npeLnonaraemMoro NCCNenoBaHUs, NCMONb3ys PEKOMEHOYEMYIO MNTEPATYPy, M 03HAKOMUTLCS C
METOAMYECKM PYKOBOACTBOM K paboTe.
3. MonyuunTtb y Nnpenogasatens nonyck k paborte.
4. Mocne BbINOMHEHNS PaBOThI MOATOTOBUTL OTYET, B KOTOPOM AOMXHbI 6bITh OTPaXEHbI Cleaylowme
MYHKTbI:
- HasBaHue paboTbl;
- uenb paboTbl;
- KpaTkas Teopusi 1 pacyeTHbIE CPOPMYJIbI U YPaBHEHUS XMMUYECKIX PEAKLIMIA NPEBPALLEHN, KOTOPbIE
6yLyT OCYWeCTBNEHbI NMPU BbINONHEHNN SKCNEPUMEHTA;
- NepeyeHb MCMoNb3yeMblx NMPMOOPOB U XMMUYECKMX PEAKTUBOB;
- NMONy4YeHHble pe3ynbTaThbl NMPEnCTaBUTb B BUAE Tabnuu unu rpadorkos;
- 0606WMTb pe3ynbTaTthl UCCEnoBaHMA B BUAE BbIBOAOB Mo paboTe.
5. BawutnTtb OTYET Y NpenofaBaTens.

AEKTPOHHBH
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTosi- | Pabodyeit nporpammoli gucumnnunHbl 'dusmndeckas xumms' npeaycMoTpeHa camocTosiTenbHas paboTa
TenbHas ctyneHToB. CamocTosiTenbHas paboTa NPOBOANTCS C LieNblo Yrny6neHmst 3HaHuii no AUCUMmnInHe m
pabota npenycMmaTpuBaerT:

- YTeHue CTydeHTaMn PeKOMeHI0BaHHOM NUTepaTypbl M YCBOEHME TEOPETMYECKOro MaTepuana

OVNCLUMNMNHBI;

- MOArOTOBKY K NMPaKTUYECKMM 3aHATUSM, nabopaTopHbiM paboTam 1 Kypcosoit paboTe;

- paboty ¢ VIHTEpHeT-UCTOYHMKaMK;

- NOArOTOBKY K cAaye npakTuieckmx paboT, BbIMONHEHWIO KOHTPObHBIX paboT 1 caaye 3a4eToB 1

9K3aMEeHOB.

MnaHvpoBaHVe BPEMEHWN Ha CaMOCTOSITENbHYIO paboTy, HE0OX0AMMOro Ha U3yYyeHue HacTosIWen

OVCLUUNMVHBI, CTYIeHTaM NyJlue BCero oCyWecTBNATb Ha BECb CEMECTp, NnpeaycMaTtpueast Npu 3ToM

perynsipHoe NoBTOpPeHWe NpoiaeHHoro matepuana. MaTtepuarn, 3aKOHCNEKTUPOBaHHbIA Ha NeKUUSX,

HeobX04UMO PETYNAPHO OOMNONHATL CBENEHUSMI U3 NUTEPATYPHbIX UCTOYHUKOB, NPEeNCTaBNEHHbIX B

paboueli NporpamMme AUCUMNNHLIL. o Kax oo U3 TeM 15 CaAMOCTOATENbHOIO U3y4YeHNns,

npuBeleHHbIX B paboyei nporpaMmMe OMCUMUMAMHBI CledyeT cHadYana npodYvMTaTh PeKOMeHO0BaHHYo

nnuTepatypy v npu Heo6XO4MMOCTN COCTaBUTb KPaTKUA KOHCMEKT OCHOBHbIX MOMNOXEHW, TEPMUHOB,

cBefeHWUin, TPebylolLKX 3anoMUHaHNS 1 SBNSIIOWMUXCS OCHOBOTMONAralowWwmMmn B 3Tol TeMe 1 Ons

OCBOEHUS MOCNenyoWrxX pas3nenos Kypca.

3a4et u 1. MoproToBka K 9K3aMeHy 3akNio4aeTCsl B M3yYEeHUN U TILaTeNbHOW npopaboTke CTyAeHTOM y4ebHoro
aK3aMeH MaTtepvana AnCLUMIUHBI C YYETOM y4eBOHIKOB, NEKLUMOHHBIX Y CEMUHAPCKMX 3aHATUN,
CrpynnMpoBaHHOM B BUAE KOHTPOSbHbIX BOMPOCOB.

2. 9K3aMeH NpoBOANTCS B BUAE TECTUPOBaHWS Unu no bunetam. B cnyyae nposeneHWs UTOroBoro
TECTMPOBAHUS BeayleMy npenonasaTento NpenocTaBnseTcs NpaBo BOCMONb30BATLCS NPUMEPHBLIMM
3a4aH1sIMW UM COCTaBUTb HOBLIE 3a4aHWs B MOMHOM COOTBETCTBMM C MATEPUANOM y4ebHON
LNCUMNAVHBI.

3. CTyneHT naéT oTBeThbl Ha BONpock Huneta nocne npensapuTenbHOM Noarotosku. CTyoeHTy
npenocTaBnaeTcs Npaso OTBevaTb Ha

Bonpockl 6uneta 63 NoAroToBKM Mo ero Xenaxwio. Mpenoaasatens UMeeT Npaso 3aAaBaTtb
JOMNONHUTENbHbIE BOMNPOCHI, €CNY CTYAEHT HeJO0CTaTO4HO NOMHO OCBETUN TeMaTUKy BONpoca, ecnum
3aTpyAHMTENbHO OAHO3HAYHO OLIEHUTb OTBET, €C/N CTYAEHT HEe MOXET OTBETUTb Ha BOMpoc buneta,
€CNN CTYOEeHT OTCYTCTBOBAS Ha 3aHATUSIX B CEMECTpE.

4. Ka4ecTBeHHOW NoaroToBKOW SIBNSIETCS:

- NoOsIHoe 3HaHWe Bcero y4ebHoro maTepuana, Bbipaxaroweecs B CTPOroM COOTBETCTBUM M3/1araeMoro
CTYAEHTOM MaTepuasny y4ebHuka, nekumnii 1 CEMMHAPCKMX 3aHATUIA;

- cBobogHOE OMeprpoBaHNe MaTepuanoMm, Bolpaxaroleecs B BbIXo4e 3a Npenesibl TeMaTuku
KOHKPETHOro BOMpoca C Liefiblo ONTMManbHO WWPOKOro OCBELLEeHNs Bonpoca (CBo6OAHbIM
OMnepupoBaHNeM MaTepManom He CUMTAETCS paccyXaeHue Ha obwue TeMbl, He OTHOCSWMECS K
KOHKPETHO MOCTaBNEHHOMY BOMPOCY);

- JeMOHCTpauns 3HaHWA OONONHUTENbHOrO Marepmana;

- YETKME NpaBusibHble OTBETbI HA JOMNONHUTENbHbBIE BONPOCHI, 3a4aBaeMble 9K3aMeHaTOPOM C Lienbio
BbISICHUTb 06 bEM 3HAHWIA CTyOEHTa.

10. MNepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTenbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHGOOpMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNVHBI (MOOYNS).

11. OnucaHune MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heo6xooumon ons ocyuiecTB/ieHus 06paaoBaTeanoro
npouecca no gucuuvrninHe (MO,IJ,yﬂI'O)
MaTepmaanoweXHquCKoeo6ecnequmeo6pasoBaTeanon)npoueccaru)umcumnnMHe(Monynm)BKnmqaecheéﬂ
cnepywouwne KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSATENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbsl) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpeny KDY.

YyebHble ayamTopun oNns KOHTakTHOWM paboTbl C MpenonaBateneM, yKOMNIekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.
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CneumannsmpoBaHHas nabopartopusi.

12. CpencrtBa apantaumm npenogaBaHUs GUCLUM/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNMA0B U NNL, C
OrpaHUYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

I'Ip|/| HeobXooMMOCTU B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPopMaLnUm o6yqa+ou1|/|M|/|csa nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BeEpCUM NMoBOro HETEKCTOBOMO KOHTEHTA LIS €0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe A1 pa3fnYHbIX NONb30BaTenen;

- CO30aHNEe KOHTEHTAa, KOTOprI\/'I MOXHO NpencTaBuUTb B pa3/IndHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3SMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHVe BO3MOXHOCTEW AJis 06y4atoWmXCsl BOCMIPUHUMATL OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarmpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU Cyxa NOMyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEeHNe NPorpaMMHbIX CpencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMS HAaBbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin u CUMYNSILUOHHBIX
TEXHONOIIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTUIA AN1s Nepeaayn MHGopMaLum, OpraHn3aunm pasnmnyHbIX
(hOPM MHTEPAKTNBHOM KOHTAKTHOW paboTbl 0ByyarolWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A1 MPOBELEHNS BUPTYANbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS| BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs!, NPOBELEHUS CEMUHAPOB, BbICTYMNIEHUS C LOKNALAMU U 3aALNTbI BEINOHEHHBIX paboT,
NpPoBeAeHNs! TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe AUCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHOMNOIMA NS OpraHM3aummn goopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMXKXNTENIbHOCTU caaqm oby4atowyMcst UHBANUOOM UK NINLOM C OrPaHn4YeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOAOIXUTENNIbHOCTN COoayn 3a4yéTa nnmn aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4yeMm Ha 20 MUHYT;

- NPOOOIXNTENBbHOCTU BbICTYNNIEHUA oéyqaromerom npun sawuTe KprOBOI7I paéom - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBuUM ¢ TpeboBaHnamMm GIrOC BO n y4ebHbiM nnaHom no HanpasneHuo 04.03.01
"Xvmus" n npodomno NOAroToBKM "HE NPenyCMOTPEHO".
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Mporpamma gucumnnuHbl "®dusnyeckas xummus"; 04.03.01 "Xumng".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.0.11 ®usnyeckas xumms

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

OcHoBHas nuTeparypa:

1. ConomoHoB, b.H. MeTonuyeckune pa3paboTky K NpakTUKyMy Nno omanyecKon XMMmMn: onsi CTYLEHTOB XMUYECKOrO
goakynbTeTa: [yyebHo-meToamyeckoe nocobve / 6. H. ConomoHos, B. b. Hoeukos, M. A. Bapdponomees]; KazaH.
(Mpwueonx.) dbepep. yH-T, Kadh. dua. xumnn.?Kasanb: [KasaHcknii yHneepcmuteT], 2012. - Y. 2: XuMunyeckas KnHetumka. -
2012. - 36 c.

2. ConomoHoB, Bopuc Hukonaesuy (a-p xmM. Hayk ; 1947-) .

MeTononyeckne pa3paboTky K MPaKTUKyMy MO oM3NYECKO XMumM [TEKCT: SNEKTPOHHBIA pecypc] : Ans CTYAEHTOB
XMMUYECKOro doakynbTeTa : [yuebHo-meToanyeckoe nocobue / 6. H. ConomoHoB, B. b. Hosukos, M. A. Bapdgonomees] ;
KasaH. (Mpueonx.) penep. yH-T, Kadb. doms. xumnn .? (KazaHb : KazaHckuin goegepanbHbiii yHueepcuteT, 2015) 4. 2:
Xumnyeckas KMHeTuka [TeKCT: SNeKTPOHHBbIA pecypc] .? OnekTpoHHble AaHHbie (1 dain: 2,61 M6) .? (KasaHb :
KasaHckuii oenepanbHbiii yHuBepcuTeT, 2015) .? 3arn. ¢ akpaHa .? Bbix. oaH. opur. ney. naga.: KazaHb, 2012 .? Pexunm
JoCTyna: OTKpPbITbIRA .

URL:http:/libweb.kpfu.ru/ebooks/publicat/0-799136.pdf

3. EpemuH B.B. OcHoBbl 06weit u comandeckoii xumum / B. B. EpemuH, A. A. Bopwesckuid. JonronpyaHsiii: IHTennekT,
2012. - 847 c.

4. EpemuH B. B. OcHoBbl 06Lwelt 1 gonandeckom xmmmn : yiebHoe nocobue / B.B. EpemuH, A.5. Bopwesckuii. ? 2-e n3g.
ucnp. ? DJonronpyaHseiin : sgatenbckuin Jom 'MHtennekt', 2018. ? 848 c. - ISBN 978-5-91559-250-5. - Pexxum goctyna:
http://znanium.com/catalog/product/1022497

5. BokwTeitH, B.C. duandeckas xmMms: TepMoaMHaMmnKa U KMHeTuka [9nekTpoHHbIin pecypc] : y4ebHoe nocobue / B.C.
BokwreinH, M.N. MeHgenes, tO.B. lNoxBncHes. ? OnekTpoH. aaH. ? Mockea : MMCUC, 2012. ? 258 c. ? Pexum goctyna:
https://e.lanbook.com/book/47443

6. AcbaHacbes, b.H. ®uaunyeckas xumms [OnekTpoHHbIN pecypc] : yuebHoe nocobue / B.H. Adanacbes, tO.I1. Akynosa. ?
OnekTpoH. aaH. ? CaxkT-MNeTepbypr : NMaHb, 2012. ? 416 c. ? Pexum goctyna: https://e.lanbook.com/book/4312

7. bentoctuH, A.A. TIoTEHUMOMETPUSA: PN3MKO-XMMUYECKE OCHOBBI U NPUMEHEHNS [DNEKTPOHHBIA pecypc] : yueb.
Mocobue. - AnekTpoH. faH. - CaHkT-MeTepbypr : NaHb, 2015. - 336 c. - Pexum goctyna:
https://e.lanbook.com/book/60646

8. OcHoBbl (omamyeckort xumumn. Teopus : yuebHoe nocobue : B 2 4 [AnekTpoHHbIN pecypc] : y4eb. nocobue / B.B.

EpemuH [ op.]. - 9nekTpoH. faH. - Mockea : Miapatenbctso 'Jlabopatopus 3HaHuiA', 2015. - 589 c. - Pexum gocTyna:
https://e.lanbook.com/book/84118

JononHutenbHas nuteparypa:

1.JIncnupiH, FO.A. (kaHa. xuM. Hayk ; 1961-) . MeToaunyeckme paspaboTku K oblemy npakTukymy no aneKTPoXUMnK : ans
CTyLEeHTOB XUMUYECKOro MHCTUTYTA : [y4ebHo-MeTonmyeckoe nocobue / 0. A. JlncnupiH] ; KasaH. dpenep. yH-T .? KasaHb
: [KazaHckuii (Mpusonxckuii) doenepanbHbii yHnBepcutet], 2012 .7 74 c.

2. Banpamos B.M. OcHOBbI XMUYeCKOn KnHeTukmn 1 katanmsa. M.: Akagemms. - 2003. - 252 c.

3. Nopuwkos, B.N. OcHoBbl conamyeckoit xummnm [9nekTpoHHbli pecypc] : yuebHuk / B.W. MNopwkos, N.A. KyaHeuos. ?
OnekTpoH. AaH. ? Mocksa : Miapatenbctso 'Nlabopatopus 3HaHuiA', 2017. ? 410 c. ? Pexum poctyna:
https://e.lanbook.com/book/97412

4. MonoBa, A.A. ®usunyeckas xumns [OnNeKTPOoHHbIA pecypc] : yuebHoe nocobue / A.A. MNonosa, T.B. MNonosa. ?
OnekTpoH. aaH. ? CaHkT-MeTtepbypr : laub, 2015. ? 496 c. ? Pexwum goctyna: https://e.lanbook.com/book/63591
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 04.03.01 - Xumuns

Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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