MporpamMma aucumnnuHbl "®usmyeckas u konnougHas xumns"; 20.03.01 "TexHocdepHas 6e30nacHOCTL".
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MporpamMma aucumnnuHbl "®usmyeckas u konnougHas xumns"; 20.03.01 "TexHocdepHas 6e30nacHOCTL".

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. ®oHAO OLEHOYHBIX CPeacTB Mo AUCUUNMHE (MOaynio)

6.1. MepeyeHb KOMMNETEHLUIA C yKa3aHWEM 3TarnoB MX (POPMUPOBaHMS B MPOLIECCE OCBOEHUS 0bpa3oBaTenbHoii
nporpamMmbl 1 OOPM KOHTPOIS NX OCBOEHWUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHNA KOMMETEHUMN Ha pasnunyHbIX aTanax ux popmMmnpoBaHns,
onuncaHue wkKan oueHmnBaHun4

6.3. Tunosble KOHTPO/bHbIE 3a0aHNA NN NHble MaTepuanbl, HGOéXO,D,I/IMbIe Ong oueHkKun 3HaHI/II7I, yMean7|, HaBbIKOB U
(Mnn) onbiTa BEATENbHOCTU, XapakTepMayoLWmnx aTanbl OPMUPOBAHNS KOMMETEHLUMI B NPOLIECCE OCBOEHUS
06pasoBaTtenbHON NPOrpamMMmbl

6.4. MeTtoanyeckne matepuanbl, onpegendiowmne npouenypbl oleHnBaHuA 3HaHWN, yMean7|, HaBbIKOB U (I/IJ'II/I) onbiTa
0eATenbHOCTU, XapaKkTepusyowmx atanbl oOpMUpPOBaHNSA KOMMeTeHuunin

7. NepeyeHb nutepaTypbl, HEOHXOAMMOW ONS OCBOEHMS AUCLMNIMHBI (MOAYy”Ns)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTh "IHTepHeT", HeobX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeToamnyeckme ykasaHus nns obyyatolmxcs no 0CBOEHWIO AUCLMMNMHBI (MOOYNS)

10. MepeyeHb MHOPMALMOHHBIX TEXHOMOMMIA, UCMONb3YEMbIX MPU OCYLECTBEHNM 0Bpa3oBaTeNibHOro npowecca no
LMCUMNAVHE (MOOYNIO), BKMOYAS NepeyeHb NPorpaMMHOro obecneyeHns n MHPOPMALIMOHHbBIX CMPaBOYHbLIX CUCTEM (NpK
HeobXoaMMOCTHK)

11. OnncaHne MaTepuanbHO-TeXHUYecko 6a3bl, He0bX0AMMOI ANs ocylwecTBNeHNs obpa3oBaTeNnbHOro npoLlecca no
aucumnnuHe (Mooynto)

12. CpeancTea agantauuy NpenofaBaHns AUCLMMNWHBI (MOSYNs) K NoTPebHOCTSM 06yyatoWwmxcs MHBANNLOB W NN, C
OrpaHUYeHHbIMY BO3MOXHOCTSMY 300POBbS

13. MNMpunoxeHue Ne1. doHA OLEHOYHbIX CPEOCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON AN OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. MNepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMMNINHBI (MOSYns),
BKNIOYAs NepeyeHb NPOrpaMMHOro obecneyeHmst 1 MHEOPMaLIMOHHBIX CMPABOYHBIX CUCTEM
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MporpamMma aucumnnuHbl "®usmyeckas u konnougHas xumns"; 20.03.01 "TexHocdepHas 6e30nacHOCTL".

Mporpammy omcuunnuHel paspaboTan(a)(n) LOUeHT, K.H. (poueHT) Cunnens U.4. (Kadenpa xumum u akonoruu,
NHxeHepHo-cTponTenbHoe otaeneHue), 1Y Sippel@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

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

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTtaeMoi KOMNETEeHLUN
OK-10 CNOCOBHOCTbIO K MO3HABATENbHOW AESTeNbHOCTU
OK-6 CNOCOBHOCTbLIO OPraHM3oBaTh CBOK PaboTy paau LOCTUXEHUS MOCTABNEHHbIX Lienei

M TOTOBHOCTbBIO K MCMOJIb30BAHUIO NHHOBALIMOHHbBIX NOEN

MnK-22 CNOCOBHOCTbIO NCMONb30BaTh 3aKOHbI M METOAbI MAaTEMATWKW, ECTECTBEHHDIX,
FYMaHWTaPHbIX 1 SKOHOMUYECKUX HAaYK MPU PeLIEHN NPOGIECCUMOHANBHbIX 3a4a4

MNK-23 CMOCOBHOCTbIO NPUMEHATb HA NPaKTUKE HaBblKW NPOBEAEHUS] N ONMCaHNS
nccnenoBaHun, B TOM YNCe aKCNepUMEeHTanbHbIX

Obyqarowmitcs, OCBOVBWNIA AUCLANANHY (MOSY/b):

JonxeH 3HaTb:

-OCHOBHblE MPWHLUMIMbBI U METOLbI CaMOOPraHn3aunm n camoobpasoBaHus;

-(byHOaMeHTanbHble 3aKOHbI U OCHOBOMONAarawwme NOHATUS (PU3NYECKON 1 KONNMOUAHON XUMUN;

-3aKOHOMEpPHOCTK, onpenensdouwme BOSMOXHOCTb NPOTEKAHUA XUMNYECKNX peakumﬁ B onpeneneHHoM HanpaBneHun,
NX CKOPOCTb, BbIXOO NPOOYKTOB B 3aBMCUMOCTK OT yCJ'IOBVII7I npouecca un CBOWCTB y4acTtByrownx B HEM BELECTB;

-MeTodbl NpoBeneHna n onncaHn4 nccnenoBaHuia, B TOM Yucne aKcnepuMeHTalbHbIX

JonxeH ymeTtb:

-BblpabaTbiBaTh CMOCOBHOCTDL K NMO3HABATENbHOWM AEATENBHOCTU, CMOCOBHOCTb K CaMoCToATENbHOM paboTe U
BOCMPUATUIO MHHOBALMOHHBIX NAEN;

-UCNosib30BaTb Ha NPakTUKe OCHOBHbIE METOAbl TEOPETUYECKOrO N 3KCMEPUMEHTANbHOIO UCCNen0BaHNS B
brn3nyeckon n KoNNonaHOM XMMnNu;

- NNaHNPOBaTb 3KCNEepPUMEHT, aHann3npoBaTb NoONly4eHHble 3KCNepuMeHTallbHble OaHHbIE;
-NMPUMEHATb NOoNy4eHHble 3HaHNA ON14 pelleHNA KOHKPETHbIX Hay4HbIX U MPaKTU4EeCKUX 3anad.

JHonxeH Bnagetb:

-HaBblkaMn 3DEKTUBHOV CaMOOPraHN3aLni;

-CMOCOBHOCTBIO MPUMEHEHMUS 3aKOHOB, MOHSATUIA 1 MOLENER KNAacCUYECKOW U COBPEMEHHON (PU3NYECKOR U
KONNOUOHON XUMUW;

-HaBblKaMn SKCHepMMeHTaHbHOIZ pa60TbI C o6opynosaH|/|eM na6opaTop|/|v| (*JI/I3I/I‘-I€CKOI7I M KOJTONAHON XNMNW.
-HaBblkaMN npoeeneHnsa n onncaHums nccrnenoBaHuin, B TOM 4Yucne 3KCMNepuMeHTanbHbIX.

LonxeH 0eMOHCTPUPOBaTb CNOCOBHOCTb U FOTOBHOCTb:
-CNocoBHOCTb K NO3HABaTENbHOW AeATENbHOCTH;
-CNocoBHOCTb OpPraHN3oBaTh CBO PaboTy paau AOCTUXEHUS NOCTABNEHHbIX LEneil;

-CMoCcoBHOCTb MCMONb30BaTh 3aKOHbI M METOABI (PU3NHECKON 1 KONNOWAHON XMW NPU PELLeHUN NPOdECCUOHANbHbBIX
3anav;

- cnocobHOCTb NPUMEHATb Ha NPAaKTUKEe HaBblKK NpoOBEeOEHUNA N OnncaHnA nccnenoBaHuin, B TOM Yucne
3KCnepuMeHTanbHbIX.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO
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MporpamMma aucumnnuHbl "®usmyeckas u konnougHas xumns"; 20.03.01 "TexHocdepHas 6e30nacHOCTL".

LaHHaa oncumnnmHa (mogynb) BkNtodeHa B padgen "61.B.0M.2 OucumnnmHbl (Mogynu)" OCHOBHOM NPOGIECCMOHASBHOA
obpaszoBatenbHoi nporpammel 20.03.01 "TexHocdepHas be3onacHocTb (OxpaHa NpUpPoaHO cpelbl 1
pecypcocbepexeHmne)" n 0THOCUTCS K 06s13aTeNbHbIM AUCUUMINHAM.

OcBaunBaeTcs Ha 2 Kypce B 4 ceMecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUax C yKkasaHueM Konimyectea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbiXx 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was TpynoeMKOCTb AUCLIMIMINHBI COCTaBASET 8 3a4eTHbIX(ble) eauHML(bl) Ha 288 yaca(oB).

KoHTakTHas paboTa - 112 yaca(oB), B TOM yncne nekumm - 32 yaca(oB), NnpakTudeckme 3aHatus - 48 yaca(os),
nabopatopHbie paboTbl - 32 yaca(oB), KOHTPOb CAMOCTOSTENbHOM paboThl - 0 Haca(os).

CamocTtositenbHas pabota - 140 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMMNHDL: 3K3aMeH B 4 ceMecTpe.

4. CopepXaHue OUCLMMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ ykasaHMeM OTBeA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TemMaTu4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumMnavHebl / MX TPYyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuelllabopatopHble
Jlekumn 3aHATUSA pabortbl

1 Tema 1. Xumunyeckas TepMoanHammka 4 4 8 4 16
Tema 2. Xumunyeckoe paBHoBecHe.

2 ®da3oBble paBHOBECUSI. 4 2 4 2 10
Tema 3. Xumnyeckas kKmHeTuka.

3. KaTanma 4 4 6 4 16
Tema 4. YyeHue o pactsopax.

4. OnekTpoXumMus. 4 4 4 4 16
Tema 5. [loBEpXHOCTHbIE SBNEHMSA 1

5. ancopbuus B AUCNEPCHBIX CUCTEMAX. 4 4 6 6 18
Tema 6. CBoricTBa AUCNEPCHbIX

6. cncTem. 4 4 6 2 16
Tema 7. YCTOMYMBOCTb AUCMIEPCHbIX

7.|cuctem. Koarynauns sonei 4 4 6 4 16
SNeKTponuTaMu.
Tewma 8. lNonyyeHune u oumctka

8. OVCMNEPCHbIX CUCTEM. 4 2 4 4 16
Tema 9. [lncnepcHble CUCTEMbI C

9.[xnakoi 1 razoobpasHoii 4 4 4 2 16
ONCrepcnoHHom cpenon.
toro 32 48 32 140

4.2 CopepXxaHue gucLUNIUHbI (MOoayns)
Tema 1. XMMMyeckas TepmoanHaMmKa
CopnepxaHue NeKUNOHHbIX 3aHSATUN.

MepBbIii 3aKOH TEpMOAMHAMUKIN. BHYTpeHHSs aHeprus, Tennota n pabota. SHTanbnus. 3akoH Mecca. CnencTems us
3akoHa Necca. OHTanbnum 06pasoBaHus 1 cropaHus. CtaHaapTHas SHTanbNus. 3aBMCUMOCTb TEMNIOBOro agodpekTa ot
Temneparypsbl. YpasHeHve Kupxroga.

BTtopoit 3aKoH TepMOANHAMMKI, €ro MateMaTinyeckoe BbipaxeHue. dHTponus. CTaTucTieckoe UCTONKOBaHNE NMOHATUS
SHTPOMNUKU. CBA3b SHTPOMUM C TEPMOANHAMUYECKOW BEPOATHOCTbIO. DHeprus mbbca, sHeprus MenbMronbLa.
OnpepeneHvie HanpasneHWs NpoLiecca v yCnoBuii paBHOBECKSI.

TpeTuin 3aKoH TepMoguHamuku (noctynart MNnaxka). BelumcneHne abcontoTHOM aHTpONUK.

ConepxaHme npakTnyeckmnx 3aHATUNA. I'IepBb||7| 3aKOH TepMoaANHAMUKN. TepMOXI/IMI/IH. OHTanbnus. 3akoH Necca n
cnencteng N3 Hero. BTOpOI7I 3akoH TepMOaNHaMUKN. 3HTpOI'II/I5I. eHepFI/ISI F|/|66ca, Heprusa "enbMronsua.
TepMOXMMI/IHeCKMG pacyeThl, peweHne 3ana-.
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MporpamMma aucumnnuHbl "®usmyeckas u konnougHas xumns"; 20.03.01 "TexHocdepHas 6e30nacHOCTL".

NabopartopHas paboTa "Kanopumerpuyeckme namMepeHms".

CopepxaHue nabopatopHol paboTbl: 03HAKOM/IEHNE C KaIOPUMETPUHECKMM METOLIOM ONpeneNneHUnst TeNoBbIX
adoPEKTOB XMMMYECKNX NPOLIECCOB.

Tema 2. XuMnuyeckoe pasHoBecue. Ma3oBble paBHOBECUS.
ConepxaHue NeKUMOHHOMO 3aHATHS.

CkopocTb xmMuyeckon peakumn. KuHetnyeckoe ypaeHeHue. Mopapok peakumn. Peakumm Hyneeoro, nepeoro, BTOPOro
nopsaka. Metoabl onpenenexHusi nopsiaka peakumn. MonekynsipHoCTb anemMeHTapHoro akta. MNpuynHbl HecoBnaneHwst
MOJEKYNISIPHOCTY U NMopsiaKa peakumn. 3aBUCUMOCTb CKOPOCTU peakuun oT TeMnepaTtypsbl. YpaBHeHne AppeHuyca.
3KcnepvMeHTanbHoe onpeaeneHne sHepruy aktueauun. CnoxHble peakuun: obpaTtnmble, napannenbHole,
nocnenoeatencHble. ConpsixeHHble peakumn. LlenHble peakumn: HepasBeTBeHHbIe 1 pa3BeTBNeHHble. CTaaun LenHblx
peakuuii. Ponb paaukanos. PoToxuMmyeckme peakumm. 3akoH aKBMBaNEHTHOCTU DiiHWwTekHa. KBaHTOBbIN BbIXOA.
Teopun aneMeHTapHOro akTa XMMWYeCcKol peakLuumn: Teopus akTUBHbBIX COYLAPEHUI U TeOpUSt aKTUBMPOBAHHOMO
Komnnekca.

Kartanus. Buapl katanuaa: roMOreHHblii U reTePOreHHbI KaTtanus.

CTaguun roMoreHHoro u reTeporeHHoro Kkaranmaa. BnnsHwne Katanmsartopa Ha sHepruto aktnesauunn. VameHeHne aHeprun
npn roMOreHHoOM n reteporeHHoM Karanumse. Teopvm banaHanHa. OTpMLLaTeJ'IbeII7I Katain3 n aBtokartanmna.

CopoepxaHue NpakTUHeCKUX 3aHATUIA: YCNOBUS XMUYECKOro PaBHOBECHS!, KOHCTAHTa PaBHOBECUS U CMOCObbI
BbipaxeHns. CMeleHne NoaBMXHOro XMMNYeCKoro paBHOBECKS NOL BMSIHNEM PasnnyHblX pakTopos. da3osble
paBHoBecus. PeweHne 3anau.

NabopaTopHas paboTa "ViccnenoBaHue CMELLEHNS XMMUYECKOro paBHOBECKS".
CopoepxaHue nabopatopHoi paboThl: U3y4eHne BINSIHWS BHELWHNX (DakTOPOB Ha CMEeLEHUe XMMUYECKOro PaBHOBECHS.

Tema 3. Xumnueckas kuHetuka. Karanus
CopnepxaHue NEKUMOHHbBIX 3aHATUIA.

CkopocTb xmMmuyeckoi peakumn. Kunetuyeckoe ypasHeHwue. MNopsnok peakuvn. Peakuum Hynesoro, nepeoro, BTOPOro
nopsaka. Metonbl onpefneneHns nopsaka peakumm. MonekynspHOCTb aneMeHTapHoro akta. lNpuynHel HecoenaneHus
MONEKYNSPHOCTU 1 NOPSAKa peakumm.

3aBMCUMOCTb CKOPOCTW peakuumn oT Temnepatypsbl. YpasHeHne AppeHuyca. SKcrnepuMeHTanbHoe onpeaeneHne
SHEpPruun aKTMBaUmu.

CnoxHble peakumu: obpatuMble, napannensHble, nocnenosaTenbHble. ConpsixeHHble peakumn. LienHble peakumu:
HepasseTB/EeHHbIe U pa3BeTBneHHble. CTagun LenHbiX peakunii. Ponb pagvkanos. PoToxmMmnyeckne peakumm. 3akoH
SKBMBaNEHTHOCTW OHWTeNHa. KBaHTOBbIN BbIXOA. TEoprmM 3N1eMeHTapHOro akTa XMMNUYeCKon peakuunn: Teopus
aKTUBHbIX COyOapeHnin N TEOPUS aKTUBUPOBAHHOIO KOMMJIEKCa.

Karanma. Bnabl kaTannsa: roMOreHHbIi U reTepOreHHbIn Katanms.
CTtapun roMoreHHoro 1 retTeporeHHoro katanusa. BnnsHune katanusaropa Ha sHepruio aktmsauun. ViameHeHve sHeprum
npv roOMOreHHOM ¥ reTeporeHHoM katanunse. Teopus banaHavHa. AsTokaTanms.

ConepxaHue npakTnyeckux 3aHaTuin: CKoOpocTb XMMUYECKON peakumn. KnHeTnyeckoe ypasHeHue. Mopanok,
MONEKYNSAPHOCTb peakummn. KuHeTrka npocTbiX peakuuin NnepBoro 1 BTOPOro nopsaakos. KnHeTuka CnoXHblX peakLmi.
Kartanuga, Buapbl katanusa. PelweHne 3apau.

NabopatopHas paboTa. "KnHeTrka XumMnyeckmx peakumin".

ConepxaHue nabopatopHoi paboThl: 3y4eHe MeToooB OnpeneneHnsl KOHCTAaHTbl CKOPOCTU XMMUYECKON peakLuu,
pacyeT KOHCTaHTbl CKOPOCTW peakLuu.

NabopatopHas paboTa "MN3y4eHne sBneHusi katanmaa'.

ConepxaHue nabopaTopHoii paboTbl: U3y4eHre BULOB KaTanuaa, U3y4yeHre BnsH1e KatannsaTtopos Ha CKOpOCThb
XUMWYECKOW peakLuu.

Tema 4. YueHue o pacTBopax. NeKTPoOXnMums.
ConepxaHue NEKUNOHHbBIX 3aHATUIA.

Obwas xapakTepuctuka pacteopoB. VioeansHble pactBopbl. 3akoH Paynsi. OTknoHeHust oT 3akoHa Paynsi.
OcMoTuyeckoe naBneHue pacTBOPOB HE3NEKTPONMTOB. TepMoaMHaMmka pacTeopoB. [uarpamma aaBneHne-cocTas.
®dazosas anarpamma kuneHus. Mepeoiii 3akoH KoHoBanoea. MNeperoHka u pekTudorkauus. A3eoTporHble CMecu.
Bropoit 3akoH KoHoBanosa. OrpaH/nyeHHasi B3auMHasi pacTBOPUMOCTb XUIOKOCTeN. BnusHue Temnepatypbl Ha
pacTBopuMocTb. HecMelwmBatowmecs xuakoctu. lMeperoHka ¢ BoasiHbIM NapoM. PacnpeneneHne TpeTbero KOMNoHeHTa
Mexay OBYMS| pacTBOPUTENSIMU.

OnekTpoxmmms. PacTBopbl 3neKTponmToB.

Teopvm 3ﬂeKTpOJ'II/ITI/1LIeCKOI71 anccounaunmn AppeHmyca. OcCHOBHbIe MONOXEHMUS Teopun CUNbHbIX 3NEKTPONNTOB ,D,e6a9| n
Xtokkensi. AKTUBHOCTb, KO3(PPUUMEHT aKTUBHOCTMU. 3aBnNCcUMOCTb KoadpdomumeHTa akTMBHOCTA OT WOHHOW cunbl.
aﬂeKTpOI'IpOBO,D,HOCTb PacTBOpOB. YoenbHas n aKBMBaneHTHas 3NEeKTpPOonpoBOOHOCTb, NX 3aBUCUMOCTb OT
KOHUEeHTpauunn. 3akoH He3aBMCUMOro OBMXEHMS MOHOB. MoABMXHOCTb NOHOB.
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MporpamMma aucumnnuHbl "®usmyeckas u konnougHas xumns"; 20.03.01 "TexHocdepHas 6e30nacHOCTL".

ONeKkTpoAHbIEe NPOLECCh U ranbBaHUYeckne anemMeHTbl. [anbBaHMYeckne anemMeHTbl. Bo3HMKHOBEHMe NoTeHumMana Ha
rpaHuue pasgena gas. CTpoeHve NBOMHOrO 3NeKTpudeckoro cnos. YpaeHeHne HepHcTa ons anekTponHoro
noTeHumana. anbBaHN4yeckuii aneMeHT. AnekTpoasmxylas cuna (3.0C) ranbeaHN4eckoro anemeHTa. FanbBaHUYecKmi
anemeHT Akobu-LNaHnans. CTaHOapTHbIA NnoTeHunan. Tunbl ranbBaHUYECKNX 3/1IEMEHTOB.

CopnepxaHue npakTmyeckux 3aHatuin: Obwas xapakTepuctrka pacTeopoB. aeanbHble U HeupeanbHble PacTBOpbI.
KonnnratveHble cBoicTBa pacTBOpOB. TepMoanHaMmMyeckue CBOMCTBA pacTBopoB. PelweHne 3anay.

SﬂeKTpOI'IDOBO,D,HOCTb PacTBOpPOB 31IEKTPOJINTOB. 3neKTpo,qu|e npouecchbl 1 raibBaHN4eCKne 3N1eMeHThI. PeweHne
3anad.

NabopatopHas paboTa "MN3y4eHre 3aBUCHMOCTI OKUCIUTENbHO-BOCCTAHOBUTENBHOMO NOTEHLMANa OT KOHUEHTpaumm
pacTeopoB".

CognepxaHue nabopaTopHoii paboTbl: 03HAKOMIEHWNE C METOAOM N3MEPEHUSt OKUCTINTENbHO-BOCCTAHOBUTENBHOIO
noTeHuMana v UccnefoBaHne ero 3aBYCMMOCTU OT KOHLIEHTPALMMN PAaCcTBOPOB 3/1EKTPOSIUTOB.

Tema 5. MoBepXHOCTHbIE SIBNEHUS U aACcOpPOLMSA B AUCNIEPCHBIX CUCTEMAX.

CoLepxaHune NeKLUMOHHbBIX 3aHATUN.

MoBepPXHOCTHbIE SIBNEHMS. XapakTepucTKa ANCNEPCHbIX CUCTEM.

OTAnYnTENbHBIE MPU3HAKMU AUCMEPCHBIX CUCTEM: FETEPOrEHHOCTb U AMcnepcHoCcTb. Knaccudoukaums oucnepeHblx
CUCTEM: MO arperatHOMy COCTOSIHUIO OUCMEPCHON hasbl 1 AncnepcuoHHomn cpebl (OcTBanbg), Mo pasmepy YacTuy
JLUCMEPCHOI ¢oasbl, B 3aBUCUMOCTY OT pacnpeneneHuns YacTuy, AMcnepcHol oasbl no pasmepam. JinogunbHble v
NMOCPOBHBIE CUCTEMDBI, CXOLCTBO U Pasnnyns MeXy HUMN.

TepMO,ElI/IHaMI/IKa NOBEPXHOCTHbIX SABNEHUNA. nOBerHOCTHoe HaTAaXeHune.

MpaHnua paspena gas, ee cunoBoe none. YaenoHas cBo604Hasi MOBEPXHOCTHAS SHEPTUs (MOBEPXHOCTHOE HATSXEHME)
Kak xapakTepucTika aToro nonsi. OCHOBbI TEPMOAVHAMUKU NMOBEPXHOCTHbIX SIBNEHWA. CryleHne TepMoaMHAMUYeCKMX
CPYHKLWIA B MOBEPXHOCTHOM cnoe. MeTobl N3MepeHUsi MOBEPXHOCTHOMO HATSXKEHNS Ha NerkonoABUXHbIX MpaHULax

dhas.

AJJ,COpGLLI/IFI KakK NoBEepxXHOCTHOE sABNEHne.

MpuymHbl 1 BUAbLI agcopbumun. dusnyeckas 1 xmmmnyeckas agcopbuns. dyHnameHTanbLHOE ypaBHeHe aacopbumm
'mb6ca. dmnupuyeckue ypasHeHns MeHpu n dpeiHanmxa. Teopmns MOHOMONEKYNApHOW agcopbumm JleHrmopa. Teopus
nonumonekynspHoin agcopbunn MonsHu. Teopusa B3T. (BpyHaysp, OmmeT, Tennep).

OcobeHHOCTH ancopbumm Ha rpaHuLE XUOKOCTY C ra30BOM CPELoN.

MoBEPXHOCTHO-aKTMBHbIE 1 MOBEPXHOCTHO-MHAKTUBHbIE BelwecTBa. OCOOEHHOCTUN CTPOEHMS MONEKYN
NMOBEPXHOCTHO-akTMBHbIX BelwecTs (MAB) n nx opneHtauns Ha mexcdpasHol nosepxHocTu. YpasHeHme Lunwkosckoro.
MoBepxHOCTHas akTMBHOCTb. MNpasuno Oiokno?Tpaybe.

OcobeHHoCTN aacopbumm Ha NOBEPXHOCTU TBEPAbIX TEN.

Ancopbuus ra3oB Ha TBEPbIX MOBEPXHOCTSAX. KanunnsapHas KoHueHTpaums. Agcopbums XuakocTein Ha TBepAbIX
noBepxHocTsX. [paBuno ypaBHMBaHWS NonsipHocT PebruHaepa. Aacopbuns MOHOB 13 PacTBOPOB HA TBEPLOWA
nosepxHocTu. Mpaeuno PasHca-MNaHeTa. MloHoobMeHHas ancopbuums.

Anresns, kak NOBEPXHOCTHOE ABNEHNE.

anI'-IVIHbI N MEXaHN3M aaresnn, pa60Ta aare3un. CmaymeaHme. |/|MMepCI/IOHHOG N KOHTAaKTHOEe CMa4vnBaHMe. KpaeBO|7|
yron cMadmsaHus. YDaBHeHI/Ie lOHra. FMCTepesmc cMaynBaHMA. |_|paKTI/I‘-IeCKOG 3Ha4YeHne cMavYmBaHus.

ConepxaHune NpakTN4ecknx 3aHaTuin: NoBEPXHOCTHOE HaTSXeHMe: MeXaHW3M BO3HUKHOBEHWS, €ANHNLbI U3MEePEHUS,
crnocobbl onpeaenexns. Aocopbums kak NoBepxHOCTHoe siBneHne. duamnyeckas agcopbums n xemocopbumsi.
dyHoameHTanbHoe ypaBHeHne aacopbumm Mvbbca. YpasHeHus MeHpu, DpeiHanvxa, JleHrmiopa. OCHOBHbIE
nonoxeHus Teopun BIT. MNoBEPXHOCTHO-AKTVBHbIE 1 MOBEPXHOCTHO-MHAKTMBHbBIE BelwecTsa. [Mpasuno Tpaybe.
YpasHeHve Lnwkosckoro. PeweHve 3anav.

Na6opatopHble paboTol.
NabopatopHas paboTa "lMoBEepPXHOCTHOE HaTSXEeHNE"

ConepxaHue nabopatopHol paboThl: M3y4eHre MeTo40B onpeaeneHns NOBePXHOCTHOIrO HaTSXEeHWe XNIKOCTeN,
n3MepeHne NoBepXHOCTHOMO HATSXXEHNUSI MOBEPXHOCTHO-AKTUBHbIX BEWECTB CTanarMoOMeTpMYeckM MeToaoM.

NabopatopHas paboTa "Ancopbums Ha rpaHMLEe XUOKOCTb-ras"

CopnepxaHue nabopatopHoi paboTbl: n3ydeHve agcopbunm MNAB Ha NnoBepxHOCTV pasnena BoAa-Bo3ayX, onpeneneHne
BENNYMHBI aacopbumm pacTeopos MAB pasnuyHbIx KOHLEHTPaLWiA, MOCTPOEHNE N30TepMbl ancopbumm, pacyet
npenensHo agcopbunmn n onpeneneHue pasmepos monekyn MAB.

NabopaTopHas paboTa "Agcopbuns Ha TBepLo noBepxHocT. MonekynspHas ancopbuns n3 pactTBopos”.

CopepxaHue nabopatopHoii paboTsl: NOCTPOEHME M3oTepMbl aacopbumun NMAB Ha NOBEPXHOCTM TBEPAOrO NOPUCTOrO
apcopbeHTa, onpeneneHne ynensHo NoBepXHOCTY TBEPLOro aacopbeHTa.

Tema 6. CBoncTBa AMCNEPCHbIX CUCTEM.
CopepxaHue NeKLMOHHBIX 3aHSATUIA.
OnTuyeckre CBONCTBA ANCMEPCHBIX CUCTEM.
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KJ'IaCCVI(pI/IKaLI,I/ISI SABNEHUN, Habnonaembix npu NpoxoxgeHnn ceeTa 4Yepes3 ANCNepCHYO CUCTEMY. PaccesiHue u
nornoweHune ceerta. YpaBHeva Penes,ero aHanma.

MoneKynﬂpHo KUHeTn4yeckrne CBONCTBA ONCNepCHbIX CUCTEM.

MprYnHa MONEKYNSPHO KMHETNYECKMX SIBNeHniA. BpoyHoBcKoe aBUXEHME 1 ANddDY3ns B AUCMEPCHBIX CUCTEMAX.
Teopus 6POyHOBCKOr0 ABUXEHWs No DiHWTenHy 1 CMonyxosckomy. Oudpdpysust. 3akoH duvka. KoagpdpmumeHTt
ANPdY3nn, ypaBHeHne ditHwTerHa ? CMonyxoBckoro. OcMoTUYecKre SIBNeHNs B ANCNEPCHBIX CUCTEMax. 3aBNCUMOCTb
OCMOTVYECKOr0 AaBNIEHNS OT Pa3MEPOB YaCTUL, ANCNEPCHOW chasbl

3neKTpV|quK|/|e CBOMCTBA ONCNEepCHbIX CUCTEM.

ANEKTPOKMHETUYECKME SIBNEHUSI B OUCMEPCHbIX CUCTeMax. dNeKTpodopes, aNeKTPOOCMOC, NOTEHLMAN CeanMEHTALNN,
noteHuuan TedeHusi. MexaHnam ob6pasoBaHns U CTPOEHUe OBOMHOrO aNEeKTPUYECKOro CNos Ha rpaHuue pasaena das.
AneKTpoKMHeTUYeckmnii unmu {(a3erta)? noteHuman. BnmsHue pasnmyHbix (oakTopoB Ha BENMYMHY {?noTeHumana.
Cneumndounyeckas aacopbums, nepesapsnka NnoBepxHOCTU, N303N1EKTPUYECKOE COCTOsIHME. YpaBHeHne
enbMronbua?CMonyxoBckoro. MpakTuieckoe NpYMeHeHNe aNeKTPOKMHETUYECKUX SBNEHWIA.

CTpyKTypHO?MeXaHNYeCckne CBOMCTBA LMUCMEPCHBIX CUCTEM.

CBO60,D.HO,D.I/ICI'IepCHbIe n cBA3HOOMCNEpPCHblIe CUCTEMBbI. [NoHsATNE O TUKCOTpOnun. TeuyeHne n BA3KOCTb
CBOéO,D,HO,EI,I/ICI'IGpCHbIX arperaTHo—yCToMqMBux CNCTEM. YpaBHeHme HbloToHa. YpaBHeHme OHWTEenHa n rpaHnulbl ero
NPUMEHEHNA.

NabopatopHas paboTa "Peonornyeckune cBOWCTBA OUCTEPCHBIX cucTem"

ConepxaHue nabopatopHoit paboTbl: N3y4eHne CTPYKTYPHO-MeXaHNYeCKUX CBOMCTB OMCMNEPCHbIX CUCTEM, OCBOEHME
9KCMEPUMEHTANbHOro MeToAa onpeneneHns oUHaAMMYeCckon BA3KOCTN AMCNEPCHBIX CUCTEM C NOMOLLbIO BUCKO3UMETPpa
Xénnnepa.

Tema 7. YCTOMYMBOCTb AUcCNepcHbIX cucteM. Koarynsuus sonei aneKTponutamm.
Copgep>XaHue NeKLUMOHHbIX 3aHATUI.

Buabl ycTouMBOCTM ANCNEPCHbIX cucTeM. CeanMeHTaunoHHas (KUHETUYECKAs) YCTOMYMBOCTb UCTEPCHBIX CUCTEM.
CenvMeHTauoHHO-angpy3noHHoe paBHoBecre. CKOPOCTb ceauMeHTaummn. ArperatBHast yCTOMYMBOCTb AUCTEPCHbIX
cuctem. Mpouecchl, Hapywarolme arperaTuBHyO YCTOMYMBOCTb: KOArynsiLus, KOanecLeHCus.

Koarynsiumsi 3oneit anektponutamu. Teopusi koarynsiumm Cmonyxosckoro. KuHeTrka 6bICTpol U MeafieHHOM Koarynsiuuu.
PacknuHumeatowee naeneHune no HepsirnHy. CoBpeMeHHas Teopus koarynsaumm nmogpobHbIX 3onei anekTponutamm ?
Teopust ONIDPO (Oepsrvn, Nannay, Pepseii, Osepbek). 3aBUCUMOCTb Koarynsumm oT NPUPOAbI U KOHLEHTpaLMK
anekTponuta. lNpasuna Wynbue-Mapaoun. Koarynauus cMecbio aneKTponuToB, aHTaroHN3M, CUHEPT3M.

CognepxaHue npakTN4ecknx 3aHaTvin: Buabl yCTOMYMBOCTN ONCNEPCHBIX CUCTEM: arperaTMeHas U ceamMeHTaunoHHHas.
Koarynsuus sonei anektponutamum. OCHOBHbIE MONOXEHUS Teopum koarynauum Cmonyxosckoro. Teopus O1PO
(OepsaruHa, NaHpay, ®epses n Oepbeka). Mopor koarynaumu. Mpasuna Wynbue-rapaou. PeweHne 3anay.

NabopatopHas pabota. Koarynsums 3onei anekTponutamMmu 1 onpeaeneHme nopora Koarynsilmm.

CopnepxxaHue nabopatopHoi paboThl: onpeneneHne Noporos Koarynsuym 30Mei 1 pacyeT Koarynmpyowen
CMOCOBHOCTM 3NEKTPONNTOB.

Tewma 8. NMonyyeHne N oYUCTKA AUCTEPCHbIX CUCTEM.
CopnepxaHue NEKUNOHHbBIX 3aHSATUIA.

Knaccuchrkauus MeTo40B NONy4YeHUs AUCNEPCHbIX cucTeM. MeTodbl AUCNEPrMpoBaHns, UX XapakTepucTuka.
KoHaeHcaunoHHble MeToLbI MONy4YeHUs ANCNEPCHBIX cUcTeM. Puamyeckas KoHaeHcauus. XuMmyeckas KoHLeHcaLMUs.
Mwuuennoobpa3oBaHue B AMCMEPCHbBIX CUCTEMAX, CTPOEHWE Muuenn. MeTon nentusaumu, ero cylwHocTb. Ounctka
KONNOWIHbIX CUCTEM: ANANN3, INEKTPOLMANMN3, YNbTpaguibTpauus, obpaTHbIli 0CMOC.

CopepxaHue NpakTMHeckux 3aHaTuii: MexaHnam muuennoobpasoBaHusi B AUCNEPCHbIX cucTemax. [MonyyeHue 3oner
METOLOM XMMMYEeCcKol KoHaeHcaumn. N3bupatenbHas ancopbums MIOHOB Ha TBEpLOV NoBepXHOCTW. MNpaBnnio
dasHca-MNaHeTa. CTpyKTypa Myuennbl 30ns. Arperat Mulenibl, Sapo, rpadyna. CTpoeHne MULENn B 3aBUCUMOCTU OT
ycnoBuii nx nonydeHusl. OnpenenexHve 3apsiaa KonnouaHom YacTuubl 3ons. PeweHre 3anad.

NabopatopHas paboTa. MeTonbl Nofy4YeHUst ANCNEPCHbIX CUCTEM

CognepxaHue nabopatopHoit paboTbl: 03HAaKOMNEHME C Pa3NNYHbIMA METO4AMMN NONYYEHNS ANCTIEPCHBIX CUCTEM
(,EI,I/ICI'IeprI/IDOBaHI/Ie, KOHAOeHCcauuns, I'IeI'ITI/I3aLI,I/I9I).

Tema 9. ducnepcHbie CUCTEMbI C XUOKOW U ra3006pa3HON OUCMNEepPCUOHHON Cpenon.

CopnepxaHune NeKUMOHHbIX 3aHSATU.

,D,I/ICI'IepCHbIe CUCTEMBI C XN OKOW ,EI,VICI'IepCVIOHHOVI Cpe,EI,OI‘/'I.

CycneHsnn 1 3011, X CXOACTBO U pa3nuumns. BnmaHwe pasmepos Yactuu, 1 yaenbHOV NOBEPXHOCTU 30/€ein Ha CBOMCTBA
cuctem. Nepexon 3ons B renb. CTpyKTypa 1 CBOWCTBA renei.

SMynbcun nNpsiMble 1 obpatHble. Knaccugoukaums. CnocobHOCTh K caMonpon3eoibHOMy obpasoBaHuto. Ctabunusatopb
amynbcuii. ObpalweHne das B aMynbeusx. [eamynoruposarue. MNpriMeHeHre aMynbCuii.

MeHbl. CTpoeHMe, cBocTBaA U MexaHM3M 06pa3oBaHunsl. KpaTHOCTb MeH. YCTOMYMBOCTb NeH. MeToapbl paspylueHus.
Teepable neHbl. [Nony4yeHne n NpuMeHeHue nex.

JlncnepcHble cncTembl ¢ ra3006pa3H0|7| ONCNepCcnoHHON cpeaon.
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Aspozonu. ObpasoBaHune, 0COBEHHOCTN CTPOEHMUS, CBONCTBA. YCTOMYMBOCTb aapo3oneit. MNpakTtuyieckoe 3HaveHne
asposoneit. Aspo30nun 1 oxpaHa okpyxarouei cpenbl. MeToapl paspylieHns 1 ynasnmeaHust asposoneit. bopbba ¢
3arpss3HeHnemM atMocepbl.

KonnongHble noBepxHOCTHO-akTuBHbIE BewecTaa ([1AB).

CtpoeHue n pasmep monekyn konnongHbeix MNAB. Knaccucpukaums. Mprumepsl NprpoaHbIx U cuHTeTMYeckux MNAB.
Kputuyeckas KoHUeHTpaums MuuennoobpasoBaHus, eé onpenenexHme. MexaHnam MoILLEro NeicTBusS.
MuuennoobpasosaHue 1 conobunuaauus. NprmeHeHne konnonaHbix MAB.

KonnongHas xvmns BbICOKOMONEKYNAPHbIX coeanHeHuin (BMC)

OcobeHHocTn cTpoeHns Monekyn BMC. Knaccudomkaumst BMC. Ceolictea pactsopos BMC. 3aBncrMOCTb BA3KOCTU
pacTtBopoB BMC oT koHUeHTpauun. Cnocobbl onpeaeneHust 1 BblpakeHns BS3KOCTU: OTHOCUTENbHAS, yaenbHas,
npenenbHas, xapakTepucTnyeckasl BS3kocTb. IMNupmyeckoe ypaBHeHne Mapka-XayeuHka. HabyxaHune, obpasoBaHue
CTyLHEn N nx CBONCTBA.

CopepxaHune NpakTUHECKUX 3aHATUIA: DMynbCcKK, Knaccugukaums, ctabunmaauns, ceoctaa. Asposonu,
XapakTepucTrka, CBOMCTBA, METOLbI 06pa30BaHNA 1 Pa3pylleHns. XapakTepucTka 1 knaccudukawums KonnonLHbIX
MAB, KpUTUYECKas KOHLEHTPALUS MALENT0BPa30BaHNS.

NabopatopHas pabota. OnpeneneHne KPUTUHECKO KOHLEHTpaUUy MULennoobpasoBaHnst KONIoUaHbIX
MOBEPXHOCTHO-AKTUBHbIX BELECTB.

CoaepxaHue nabopatopHoi paboThl: 3ydeHne MuuennoobpasoBaHns B pactBopax konnongHoix MAB, onpenenexve
KPUTMYECKOW KOHLEHTPALMW MALENNN0OPA30BaHNSI.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa 00y4atolmMXcs BbINONHASTCS Mo 3a0aHWI0 1 NPY METOANYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHSATUAX U Ha BHeayOUTOPHYIO CaMOCTOSATeNbHYo paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTAENbHbIX TEM (pasnenos) AUCUUMNANHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHo paboThl obydatowmecs YiTarT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHyIo 1 CMPAaBOYHYIO NMNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWUIA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOMO MO AMCUMUMIMHE.

OpraHunsauusi caMocTosTenbHo paboTbl 0ByHaroIWMXCs PErnaMmeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsiook opraHn3aumu n ocyllecTBAeHMs 0bpa3oBaTenbHON NesTenbHOCTM No 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam creumaniTerta, nporpamMmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTea obpasosaHus n Hayku Poccuiickoin Pepepaunm ot 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOrO obpasoBaTtenbHoro yupexaeHuns "KasaHckuin (MpuBonxckuii)
doenepanbHbii yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goenepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeX AeH s
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblii yHUBEpCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) doeagepanbHoOro yHmBepcuteTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MO,I:I,yﬂIO)

6.1 MepeyeHb KOMMETEHLUMI C YKa3aHMEM 3TanoB UX oopMUpPOBaHMS B NPOLLECCE OCBOEHUS 06pa3oBaTe/ibHOM
nporpammbl U POPM KOHTPOJISi UX OCBOEHMS

dopma KOHTpons OueHunBaemble
KOMMeTeHLUn

dran TeMmbl (pa3pernbl) AUCLUNNUHBI

CemecTp 4
TeKyLLMI KOHTPO/1b

1. XuMnyeckas TepmoanHamuka

2. Xummnyeckoe paBHoBecue. Pa3oBble paBHOBECUSI.

3. Xumunyeckas kuHeTtuka. Katanms

4. YyeHune o pacTtBopax. OnekTpoxumMusl.

5. MoBEPXHOCTHBIE ABNEHUS U afcopOuns B AMCNEPCHBIX
JNNabopatopHble MNnK-23, OK-6, MK-22, |cuctemax.

paboTbl OK-10 6. CBoWicTBa OUCNEPCHbIX CUCTEM.

7. YCTON4MBOCTb AMCNEPCHbIX cucTeM. Koarynauns 3onem
SneKTponnTamu.

8. MNonyyeHune n o4ymcTka ANCNEPCHBIX CUCTEM.

9. [lmcnepcHble CUCTEMbI C XMAKOW 1 ra3006pa3Hoi
ANCrnepcuoHHo cpenon.
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OueHnBaemble
KoOMMeTeHLUmn

ddopMa KoHTpons

Aran Tembl (pa3nenbl) AUCLUMUHDI

1. XuMnyeckas TepmoanHamuka

2. Xummnyeckoe pasHosecue. PasoBble paBHOBECUSI.

3. Xumunyeckas kuHeTtuka. Katanms

4. YyeHuve o pacTeopax. OnekTpoXumMusl.

5. NMoBepxHOCTHbIE SBNEHNS 1 aAcopbums B AMCNEPCHbIX
cucTemax.

6. CBoWicTBa AUCNEPCHbIX CUCTEM.

7. YCTON4MBOCTb AMCNEPCHbIX cucteM. Koarynaums 3onen
SNeKTponnTaMu.

8. MNonyyeHune n o4ymcTka ANCNEPCHBIX CUCTEM.

9. OucnepcHble CUCTEMBI C XNIKOW 1 ra3oobpasHoit
ONCrepCuoHHOM cpenon.

1. Xumnyeckas TepmoanHammka

2. Xumunyeckoe paBHoBecne. Pa3osble paBHOBECHUSI.

3. XuMunyeckas knHetuka. Karanms

4. YyeHune o pacTeBopax. OnekTpoxumMus.

5. MoBepPXHOCTHbIE IBNEHUS U aacopbuns B ANCNEPCHbIX
cucTemax.

6. CBoWiCTBa OUCNEPCHbIX CUCTEM.

7. YcTon4mBoCTb AncnepcHbix cucteM. Koarynauus sonem
SNEeKTPOoNnTamu.

8. NMonyyeHune 1 o4mcTka OMCrnepCcHbIX CUCTEM.

9. [lucnepcHble CMCTEMbI C XMAKOW U ra300bpa3Hoii
ONCrepcuoHHom cpenon.

1. XuMnyeckas TepmoanHamuka

2. Xummnyeckoe pasHosecue. Pa3oBble paBHOBECUSI.

3. Xumunyeckas kuHeTtuka. Katanms

4. YyeHuve o pacTesopax. OnekTpoxXumMusl.

5. NMoBepxHOCTHbIE SBNEHNS 1 aacopbumns B AMCNIEPCHbIX
cucTemax.

6. CBoWicTBa ANCNEPCHbIX CUCTEM.

7. YCTON4MBOCTb AMCNEPCHbIX cucteM. Koarynaums 3onen
SNeKTponnTaMu.

8. MNonyyeHune n o4yncTka ANCNEPCHBIX CUCTEM.

9. IucnepcHble CUCTEMBI C XMNIKOW 1 ra3oobpasHoit
OMCNEepPCUOHHON cpeno.

5 |McbmenHas pabota|y, o OK-10 , MK-22

3 |YcTHbIi onpoc OK-6, OK-10, NK-22

4 [TectupoBaHue OK-6, OK-10, MNK-22

OK-10, OK-6, MK-22,

Ok3amMeH AK-23

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnyHbIX aTanax nx oopmMupoBaHus,
onucaHue wkKan oueHnsaHuns

N YMEHNS NMONHOCTbIO
ocBoeHbl. PeaynbTar
nabopaTtopHoit paboTol

N YMEHNS B OCHOBHOM
OCBO€EHbI. PesynbTat
nabopaTopHoit paboTol

Heobxoanmble HaBbIKK
N YMEHNS 4acTU4HO
OCBOeHbl. Pesynbrar

HeobxoanMble HaBbIKK
N YMEHNSI HE OCBOEHDI.
PesynbTar

MONHOCTBLIO B OCHOBHOM nabopatopHoiit paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4acTMYHO HEe COOTBETCTBYET €€
uensm. Lensim. COOTBETCTBYET €€ Lensim.

Lensam.

Kputepum
®opma OLLeHMBaHUs 3Tan
KOHTpoOns

OTnn4HO XopoLuo Y nosn. Heyn.

CemecTp 4

TeKyL i KOHTPONb

Nab6opatopHble |ObopynoBaHme u O6opynosaHue 1 O6opynosaHue u O6opyLnosaHue n

pabotbi METO[bl NCMONb30BaHbl (METOAbI MCMONb30BaHbl (METOAbl YaCTUHHO MEeTOAbl MCMONb30BaHbI 1
npaewnbHo. MNposiBneHa (B 0CHOBHOM MPaBUIbHO. MCMONb30BaHbI HenpaBUbHO.
npeBocxoaHas MposiBneHa xopowas  [npasunbHo. MposieneHa |MposiBneHa
TeopeTunyeckas TeopeTnyeckas YOOBNETBOPUTENbHAS  |HEYLOBNETBOPUTENbHAS
noaroToBKa. MOArOTOBKA. TeopeTnyeckas TeopeTnyeckas
Heobxoaumble HaBblikn |HeobxoauMble HaBbiky  [MOAFOTOBKA. NOAroTOBKA.
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MNMucbmenHas  ([MpaBunbHO BbiNONHEHbI [[paBuUibHO BbINONHEHA [3a4aHus BbINONHEHbI  |3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
cnocobHoCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
YcTHbI onpoc |B oTBeTe kavyecTBeHHO |(OCHOBHblE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO cogepXaHue |TeMbl PacKpbIThl. packpbita. OtBeT cnabo [[MoHATWAHLIA annapart 3
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBaH. OCBOEH
CTPYKTYPUPOBAH. uenom ageksartHa Teme. [[IoHATUAHbLIA annapaT  |Hey4OBNETBOPUTENBHO.
MpekpacHo ocBoeH XopoLwo 0cBoOeH OCBOEH YaCTWNYHO. lMoHumaHune matepuana
MOHATUAHLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue oTaenbHbIX |doparMeHTapHoe Mnu
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcyTcTByeT. HeymeHue
BbICOKMI YPOBEHb XOpOLLWI YPOBEHb matepuana no Teme. goopmynupoBaTb CBOU
NOHMMaHNa MaTepuana. [noHumaHus matepuana. |Y4OBNeTBOPUTENLHOE  [MbICK, 06CYXAaTh
MNpeBocxongHoe ymeHne [Xopowee ymeHuve yMeHune INCKYCCUOHHblE
doopmynmpoBaTtb CBOV  ((OOPMYNMPOBAaTb CBOU  ([(DOPMYNMPOBATb CBOU  |MOJIOXEHUS.
MbiCnv, 0bcyxaaTb Mbicnv, obcyxaaTtb Mbicnun, obcyxaaTtb
INCKYCCUOHHblE IVCKYCCUOHHbIE INCKYCCUOHHblE
MONoXeHus. MONOXEHUSI. NONoXeHus.
TecTnposaHue [(86% npasBuibHbIX O171% b0 85 % Ot 56% 0o 70% 55% npaBubHbIX
OTBETOB U Hbornee. npaBWbHbIX OTBETOB. npaBUNbHbIX OTBETOB. OTBETOB N MEeHee. 4

Ok3ameH

Ob6yuatowuiics
obHapyxun
BCECTOPOHHEE,
CUCTEMATMYECKOE U
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
maTepuana, ymeHue
cB0O6OHO BbINOMHATb
3apaHus,
npeLycMOTPEHHblE
nporpammon, yceoun
OCHOBHY!O nuTepatypy u
3HaKOM C
OOMNOSTHNTENbHOW
nnteparypon,
peKkoMeHO0BaHHOM
nporpammon
OVNCLMNIINHBI, YCBOMWN
B3aUMOCBSI3b OCHOBHbIX
MOHSATUIA ONCUMNNVHBI B
WX 3HAYeHUN ons
nprnobpeTtaemoi
npogoeccum, NpPosBun
TBOpYeECKMe
cnocobHoCcTn B
NMOHUMaHWK, N3NOXEHNM
N NCMONb30BaHNN
y4ebHO-NPOrpamMMHOro
maTepuana.

O6yuatowmiics
obHapyXun nonHoe
3HaHue
y4ebHO-NPOrpaMMHOro
martepuana, ycrnewHo
BbINOAHWN
npenyCcMOTPEHHble
nporpamMmor 3agaHus,
YCBOUN OCHOBHYIO
niTeparypy,
PEKOMEHAOBAHHYIO
nporpammorn
OMCUMNNWHBI, MoKa3sarn
CUCTEMATMYECKNIA
Xapaktep 3HaHuii rno
OMCUMNNIMHE 1
CMnocobeH K ux
€aMOoCTOSITENBbHOMY
MONOMHEHNIO 1
0OHOBNEHNIO B X00€
nanbHeinwer y4ebHol
paboTbl 1
npogoeccnoHanbHom
NesTeNnbHOCTN.

Ob6yuatowmiics
0BHapyxun 3HaHue
OCHOBHOrO
y4ebHO-NPOorpamMMHoOro
matepvana B o6beme,
Heobxo0aMMoM ans
JLanbHenwemn yyebbl n
npencrosiwein pabortol
no npodpeccun,
crnpaBuncs ¢
BbINONMHEHWEM 3adaHWNA,
NpPeLnycMOTPEHHbIX
nporpammon, 3Hakom c
OCHOBHOW NUTEpPaTypon,
peKkoMeH00BaHHOM
nporpammot
OMCLUMNANHBI, 0ONYCTWA
MOrpewWwHocTN B 0TBETE
Ha aK3aMeHe 1 npw
BbINOMHEHUM
9K3aMeHaLUMOHHbIX
3a4aHuid, Ho obnanaet
HeobXx0AUMbIMM
3HaHMSAMU Ons nX
ycTpaHeHns noa
PYKOBOLCTBOM
npenonasaTens.

O6yuatowmiics
obHapyxun
3HauUTeNbHble npobenol
B 3HAHUSIX OCHOBHOIO
y4ebHO-NPorpaMMHOro
matepwana, nonycTun
NpPVHUMNManbHble
OowWKnOKM B BbINONHEHWUN
npenycMOTPEHHbIX
nporpamMmor 3agaHnin n
He cnocobeH
NPOLONXNUTb 00yyeHme
WU NPUCTYNUTb MO
OKOHYaHWN
yHUBeEpcuTeTa K
npogoeccroHasnbHom
nesitensHocTn 6e3
LOMNONHUTENbHBIX
3aHATUIA NO
COOTBETCTBYIOWWEN
ONCUMNIINHE.
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6.3 TunoBble KOHTPO/NbHbIE 3a4aHUS UM UHblEe MaTepuarnbl, He06X0AUMbIe O/1Sl OLLeHKW 3HAHUM, YMEHWUH,
HaBbIKOB U (UNIM) ONbiTa AEATENIbHOCTU, XapakTepu3yoLLLMX aTanbl (hOpMUMPOBaHMS KOMNETEHLMIA B NpoLecce
0CBOEHUsi 06pa3oBaTeibHOW NPOrpamMMbi

MpunoxeHne. Pa3sépHyToe cogepxaHne OLEHO4YHbIX CPEACTB - B NPUKPENNEHHOM dhaine
F694924037/Fizicheskaya__i_kolloidnaya_khimiya__Metodicheskie _ukazaniya__dlya_laboratornykh_rabot.pdf

Cemectp 4

Tekywuin KOHTpONb

1. JTaBopaTtopHble paboTbi

Tembl 1,2,3,4,5,6,7,8,9

Kputepun oueHnBaHns nabopaTtopHbix paboT

Ecnu akcnepuMeHTanbHas 4acTb BbINO/HEHA NPABUIIbHO, CAMOCTOSATENBHO U B MOMHOM 06bEMe; 0THET No nabopaTopHOM
paboTe 0hopMIEH B COOTBETCTBUM C METOLNYECKMMU YKa3aHUAMU, COLEPXKNT HEOBXOANMbIE PACUEThI, CXEMbI, (DOPMYTIbI,
ypaBHeHUs peakuuii, 06bsSICHEHWS HabnOAAEMbIX SIBNEHNI, BbIBOLbI; paboTa NpencTaBneHa K 3awWnTe B ykasaHHbIA CPoK;
Ha 3aAaHHble BONPOCh! CTYAEHTOM AaHbl BEPHbIE, 0O0OCHOBAHHBIE, Pa3BeEPHYTbIE OTBETHI - 0T 18 no 20 6annos.

Ecnn akcnepumeHTanbHas 4acTb BbIMOIHEHA CAMOCTOSATENBHO B NMONHOM 00bEMe; 0T4eT No nabopaTtopHoi pabote uMeet
He3HauuTeNbHbIE MOrPEWHOCTY B 00OpMAeHUn; paboTa NpeAcTaBneHa K 3allmTe B ykasaHHbI CPOK; HE Ha BCe
3a4aHHbIe BOMPOCh! CTYAEHTOM AaHbl BEPHblE, 0O0CHOBaHHbIE, Pa3BEPHYTLIE OTBETHI - 0T 9 [0 17 6annos.

Ecnn akcnepumeHTanbHas 4acTb BbINOIHEHA CAMOCTOSITENbHO M B MONHOM 06bEMe; oT4eT no nabopatopHoli paboTe
MMeeT He3HauuTeNbHble MOrPELHOCTY B 0doopMneHun; paboTa npeacrasneHa K 3almte HeCKONbKO NO3Xe yKasaHHOoro
CpoOKa; Ha 3afaHHble BOMPOCHI CTYAEHTOM faHbl BepHble, 060CHOBaHHbIE, HO HE BCeraa pasBepHyTble 0TBeThl - 0T 1 00 8
6annos.

NabopaTopHble paboTbl NO3BOASIOT NPOBECTY CPE3 3HAHUI 0BYHAIOWMNXCSA N OLEHWTb YPOBEHDb CHOPMUPOBAHHOCTH
KOMMeTeHunii

Tema 1. Xumunyeckas TepmoanHamumka.

NabopatopHas paboTa "Kanopumetpuyeckme namepeHms".

Bonpocebl k 3awute nabopatopHoit paboTbl.

1. Kaknm 0bpa3om onpenensietcs TennoBo ahpekT XMMUYECKON peakumn?

2. CdhopmynupyiiTe 3akoH ['ecca n cnenctsms U3 Hero.

3. OxapakTepuayinte 3aBMCUMOCTb TEMNOTbI XMMUYECKON peakunn OT Temneparypbl.

4. Kanopvmetpus. Xapaktepucrmka metoaa.

5. Yto Takoe cTtaHOapTHas sHTanbnus obpasoBaHns BewecTsa? [lns kakux BewecTs oHa paBHa 07

Tema 2. Xummnyeckoe pasHoBecHe.

NabopatopHas paboTta "VMiccnenoBaHme CMeWeHnsl XMMN4YEeCcKoro pasHoBecus”.

Bonpochl k 3awmTe nabopatopHoit paboTbl.

1. Cchopmynupyiite yCNOBUS XMMUYECKOTO PABHOBECKS.

2. Cchopmynupyiite 3aKOH OEACTBYIOWNX MACC 1 3anuILNTE Ero BbipaXeHne O/ KOHKPETHOW peakuum.

3. Moyemy xMMn4yeckoe paBHOBECUE HA3LIBAETCA OUHAMUYECKM?

4. CchopMmynupyiiTe NpuHLMN NOABMXHOro paBHoBecus Jle-latenbe n nosicHiTe ero npuMepamu.

5. Kakum 06pa3oM Ha CMelleHne XMMNYECKOro PaBHOBECUS BIUSIET U3MEHEHWE TeMMepaTypbl, KOHLEHTpaLum
pearvpyoLyx BewecTB U NpoaykToB peakummn? Mpueenmte npumepsl n3 nabopatopHoi paboThbl.

6. [1ns kakmx peakumii USMEHeHNe LaBNeHns NPUBOONT K CMELLEHNIO XMMNYECKOro paBHoBecua? NpuseamTe npumepsl.

Tema 3. Xumnyeckas kuHeTuka. Karanms.

NabopatopHas paboTa "KnHeTnka XMMU4eckmx peakuuin".

Bonpocel k 3awute nabopaTtopHoit paboTbl.

1. OCHOBHbIE NMOHATUS XMMNYECKOW KUHETUKN. MexaHn3M, CKOPOCTb, MONEKYNSPHOCTb U MOPSALOK peakuun. B yuem
OT/INYME MONEKYNSAPHOCTU N NOPSLKaA peakumnm?

2. YKaxuTe MonekynsipHoCTb 1 NOpsifoK peakuun, n3ydyeHHol B nabopatopHoli paboTe.

3. 3aBMCMMOCTb CKOPOCTU OT KOHLEHTPaLMN pearnpyrowmx BelwecTs.

4. 3anuwmnTte KMHETUYECKNE ypaBHeHns peakuni 1 n 2 nopsakos. Mpueeante npumeps peakumii 1 1 2-ro nopsaKos.
5. OxapakTtepusyinTe MeToabl onpeaeneHus nopsaaka peakumm.

NabopatopHas paboTta "M3y4eHne sBneHust katanmaa".

Bonpockl k 3awmTe nabopatopHoit paboTbl.

1. O6BbACHUTE CYWHOCTb KaTaMTUYEeCKoro agodpeKTa.

2. OxapakTtepusyinTe Buapl kKatannsa.

3. l'omoreHHbI kaTanus. MNpreenmte npumep 13 nabopatopHoii paboTol.

4. leTeporeHHbIin katanua. MpueeanTe Npumep 13 nabopatopHoi paboTbl U 06BSCHUTE ero.
5. O6bsICHNTE MexaHV3M AencTBUS kaTtanmsartopa.
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Tema 4. YyeHue o pactBopax. dNeKTpoxuMuns.

Na6opatopHas paboTta "PaBHoBecKe B pacTBOPE YKCYCHOW KUCNOThI".

Bonpocebl k 3awute nabopatopHoit paboTbl.

1. OxapakTepuayiiTe naeanbHble pacTBOPbI U KONIUraTuBHbIE CBOMCTBA PaCcTBOPOB.

2. HenpeanbHble pacTBopbl M UX CBOWCTBA, OTANYME OT naeanbHbIX PaCTBOPOB.

3. YTto Takoe akTUBHOCTb 1 KOSOPULMEHT aKTUBHOCTU?

4. Ha yem 0CHOBaH MOTEHUMOMETPUYECKMIA METOL aHanm3a?

5. B yeMm cyTb onpeneneHns KOHCTaHTbl 1 CTENEHN ANCCOUMALMM YKCYCHOW KMCNOTbl METOAO0M MPSMOW NOTEHLMOMETPUN?

Tema 5. MNoBEePXHOCTHbIE SiBNEHWS U aacopbuusi B ANCMNEPCHbIX CUCTEMAX.

NabopatopHas paboTa "lMoBEPXHOCTHOE HaTSXEHNe"

Bonpochl k 3awmTe nabopatopHoit paboTbl.

1. Yto Takoe noBepxHOCTHOe HaTsxeHne? O6bACHNTE MexaH3M ero 06pa3oBaHus.

2. B kakux eamnHuLax namMepsieTcsl NOBEPXHOCTHOE HaTsXeHne?

3. O6BbACHUTE NPUHYUHY BOSHUKHOBEHWS MOBEPXHOCTHOIO HATSXXEHUS Ha rpaHuLe pasaena XuaKocTb-ras.

4. O6bsicHUTE NpUHLUMN paboTbl cTanarMoMeTpa U CyLHOCTb CTanarMoMeTpryeckoro MeToaa onpeneneHms
NOBEPXHOCTHOMO HaTSXEHWS.

NabopatopHas paboTa "Ancopbums Ha rpaHnLe XNIOKOCTb-ras"

Bonpockl k 3awmTe nabopatopHoiit paboTbl.

. Daitte onpenenexHve cnenyowmm TepMuHam: ancopbuuns, ancopbeHT, ancopbdart, ancopbtus, xemocopbuus.

. dyHOaMeHTanbHoe ypaBHeHme agcopbumm Mmbbea.

. 3akoH "eHpu 1 yCnoBns ero NPUMEHEHNS.

. YpaBHeHne dperiHonnxa.

. YpaBHeHune n3otepMbl agcopbumm JleHrmopa.

. Y10 Takoe NOBEPXHOCTHO-aKTUBHbIE U MOBEPXHOCTHO-MHAKTUBHbIE BewecTBa? Copopmynupylite npasuno Tpaybe.

. Ob6bsICHUTE NONYYEHHYIO B OMbITE M30TEPMY ancopbunn, oxapakTepnayiiTe e€ y4actku. YTo Takoe npenenbHas
apcopbumsa?

NoO O~ WD =

NabopatopHas paboTa "Aancopbums Ha TBepLoi NoBepxHocTU. MonekynsipHas afncopbums 3 pacTeopos”
Bonpocel k 3awute nabopaTtopHoit paboTbl.

1. Ykaxute ocobeHHoCTV afcopbumm Ha TBEPAbIX MOBEPXHOCTSIX.

2. MpuBeonTe Npumepbl Hanbonee YacTo BCTPEYaloLWMXCs B NPakTMKe aacopbeHToB.

3. CchopmynmpyiiTe NpaBmnno ypaBHWBaHUS NonspHOCTY PebuHiepa u nosicHUTe ero nprMepamu.

4. OxapakTepuayiTe ancopbunto YKCyCHO KACNOThl HA akTUBMPOBAHHOM yrne. Kak onpeaenuts npenenbHyto
agcopbumio?

Tema 6. CBolicTBa ANCMEPCHBIX CUCTEM.

NabopatopHas paboTa "Peonornyeckne CBOWCTBA ANCTNEPCHbIX cucTem"
Bonpochl k 3awmTe nabopatopHoit paboTbl.

1. BsA3koCTb, eAMHNLbI U3BMEPEHNS BI3KOCTHU.

2. YpaBHeHve HbioTOHa 1 ero aHanms.

3. dopmyna SHWTERHA 1 YCNOBMS €& NPUMEHEHNS.

4. Kakumn metogamm onpenensrT BA3KOCTb XWIOKOCTEN B na6opaTopH0|7| I'IpaKTI/IKe? Kakune tunbl BUCKO3MMETPOB
MCNONb3YKOTCA Npn 3TOM?

5. O6bsicHUTE NpYHUMN PaboTbl BUCKO3MMETPa Xénnnepa.

Tema 7. YCTONYMBOCTb ANCNEpPCHbIX cnucteM. Koarynsums 3onen anekTponutamm.

NabopatopHas paboTa "Koarynsuus 3onei anekTponutamm 1 onpeaeneHne nopora koarynsummn"
Bonpocebl k 3awute nabopatopHoit paboTbl.

1. Yto Takoe arperatmBHasl yCTON4YMBOCTb 301€EA?

2. Kakoit npouecc HasbiBaeTcs koarynaumein? Kakosbl BUAMMbIE MPU3HAKK Koarynauum?

3. BoicTpas n MeaneHHas koarynsauus.

4. Bo3nencTBMEM KakuX pakTOPOB MOXKHO BbI3BaThb KOArynsiuuio nnodoobHbIX 30n1ein?

5. Mopor koarynsiuum, eaMHNLbI BbIPaXeHUs nopora koarynaumu. Koarynmpyrowas cnocobHoCTb.
6. Chopmynupyinte npasuna Lynsue-Mapau. MNoscHute nx npyumepamm.

Tema 8. [NonyyeHne n o4ymcTka ANCNEepPCHbIX CUCTEM.
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NabopatopHas paboTa "MeTonbl NONy4eHUs ANCMIEPCHBIX CUCTEM"

Bonpochl k 3awmTe nabopatopHoit paboTbl.

1. HazoBuTe [Be 0CHOBHbIE rPynmnbl METOLOB MONYYEHNS AUCMEPCHBIX CUCTEM, CAROPMYNMPYIATE UX CYLHOCTb.

2. OxapakTtepuayiite gucrnepraunoHHbIe MeTodbl NOyHeHNs OUCMEPCHbIX cucteM. MpueenmTe npuMeps.

3. OxapakTepuayiiTe KOHOEHCaUMOHHbIE METOObI NOMY4YeHMsl AMCTePCHbIX cucTeM. MNprBeauTe nprMepsl U ypaBHeHNs
peakum.

4. O6BbSACHUTE CYWHOCTb METOAA NenTU3aLUun.

Tema 9. [lncnepcHble CUCTEMBI C XMIKON 1 ra3006pasHoi OMCNEePCUOHHOR CpeLon.

NabopatopHas paboTa "OnpeneneHne KpUTUHECKON KOHLIEHTpaLUK MMLENnoobpasoBaHust KONIoUAHbIX
NOBEPXHOCTHO-aKTMBHbIX BeLecTB"

Bonpocsl k 3awute nabopatopHoit paboThbl.

1. OxapakTepuayiite konnouaHble MAB, 0coBeHHOCTU CTPYKTYPbI MOMEKYN, OCHOBHbLIE 0BNACTU NPUMEHEHNS.
2. UTo Ha3bIBAETCS KPUTUYECKO KOHLEeHTpaumein muuennoobpasosaHus (KKM)?

3. B Bnae kakmx yactumu Haxoostcs konnonaHble MAB B pacTBopax, KOHLEHTpaums KoTopbix: a) MeHblue KKM; 6) paBHa
unu 6onble KKM?

4. o N3MEHEHMIO Kaknx CBOWCTB pacTeopa konnonaHoro NAB MOXHO CyanTb O BO3HUKHOBEHMN MULLENN?

5. HapucyiiTe cxeMbl CTPOEHMUS CPepUYECKMX MULIENN NOHOTreHHbIX MAB: a) B NonsipHbIx pacTBopuTensx; 6) B
HEeNoNSIPHbIX PacTBOPUTENSIX.

6. Yto Takoe contobunmnzaumsa? Ob6bSCHUTE MEXaHW3M MNpoLecca.

2. NMnucbmeHHas pabora

Tembl 1,2,3,4,5,6,7,8,9

Kputepun oueHnBaHNS NMCbMEHHO paboThbl:

Ecnu oTBeThl CTyneHTa, BKIOYAS pEWEHNE 3a4aY, yPaBHEHMS XMMUYECKMX peakumnid, (OOPMyIbl 1 HOMEHKNATYPY
HEOPraHNYeCcKMx COeAUHEHWIA, BEPHbI MO COOEPXAHMIO, MOKA3bIBAIOT CBA3b TEOPETNYECKUX MONOXEHNIA C MPakTUKOWA, B
TOM yucrne ¢ byayuen NpodeccnoHanbHom aeatTensHocTbio - 9 - 10 6annos.

Ecnu oTBeTbl CTynEHTa, BKIOYAS pelweHne 3a4ay, ypaBHEHNS XMMUYECKMX peakumnid, (OOpMyIbl 1 HOMEHKNATYPY
HEopraHN4Yecknx CoOeaNHEHWIA, B LLIE/IOM BEPHbI MO COOEPXaHuio, MoKa3biBaloT CBA3b TEOPETUYECKUX MONOXEHWIA C
I'IpaKTI/IKOI7I6, B TOM Ymcne ¢ byayuel NpogeccmoHanbHoM 0eaTeNbHOCTbIO, HO coepXaT He3Ha4YUTeNbHble NMOrPewHoCcTH -
oT 5 oo 8 6annos.

Ecnu oTBeThbl cTyneHTa, BK/oYas peleHre 3aaad, ypaBHEeHUs XMMUYECKNX peakUmii, oopMynbl 1 HOMeHKNaTypy
HeopraHM4Yecknx CoeAUHEHUI, B LIeNIOM BEPHbI MO CONepXaHuio, NoKasblBaloT CBA3b TEOPETUHECKUX MONOXEHWI C
NpakTVKOM, HO coflepXXaT He3HauYnTeNlbHbIe NOrPeLwHOCT 1 SBASIOTCS HEOCTaTOMHO 060CHOBaHHbLIMK - 0T 1 0o 4
6annos.

MNMucbmeHHas paboTa NO3BONSIET MPOBECTY CPE3 3HAHUI 0BYHAIOWMNXCS 1 OLIEHWUTb YPOBEHb CPOPMUPOBAHHOCTH
KOMMETEHLNA.

Tema 1. Xumnyeckas TepmoanHamumka.

3apauum 1 Bonpock! 4ns NUCbMEHHOR paboThbl.

1. Mo cTaHOapTHBIM SHTANbMNWUAM CropaHns COeOUHEHWNI paccyuTanTe TennoBov 3PEEKT XMMUYECKON peakLun:
2CH3CHO (x) + O2 = 2CH3COOH (x)

Ykaxute, aBnsgeTca peakums 9HLOTEPMUYECKON NN 9K30TEPMUYECKON.

CraHpapTHbIe 3HTaNbMMN CropaHns CoeanHeHWn B3ATb B CIPaBOYHMKE.

2. Mo cTaH#apTHLIM 3HTANbNUAM 06Pa30BaHNS U CTAHOAAPTHBIM SHTPOMMSIM BELLECTB BbIYUCINTE N3MEHEHNE CBOBOLHOM
aHeprum 'Mb6ca, ceoboaHol aHeprm NenbMronbLa ykasaHHom peakumu. Coenate COOTBETCTBYOWME BbIBOADI.
OnpenennTte KOHCTaHTy paBHoBeCKs Kp XMMUYECKO peakumm B CTaH4APTHbBIX yenoBusix. CTaHLapTHbIE SHTaNbNUK
06pas30BaHUs 1 CTaHLAPTHbIE SHTPOMWU BELLECTB B35Tb B CMPABOYHMKE.

2H2S + 302 = 2502 + 2H20

3. Paccuntalite nameHeHvne BHyTPEHHEN aHeprun renns (04HOATOMHbIV UaeanbHbIl ras) Npu n3o06apHOM pacwmMpeHnn ot
5 pno 10 n nop pasnexHviem 196 kla.

4. Bbl4ncnuTe KOHCTaHTY paBHOBECKS peakuun B CTaHOAPTHbIX YCNOBUSIX:

AI203 (k) + 2503 (k) = AI2(S04)3 (k)

3HayeHusi cTaHaapTHol aHeprum Mmbbca obpas3oBaHUs BELLECTB B35iTb B CPABOYHMKE.

5. OMH Monb BOASIHBIX NapoB 06paTMMO U N30TEPMUYECKN CKOHIOEHCHpoBanm B xunakocTtb npu 373 K. PaccunTaite
paboTy, TennoTy, MU3MEHEHWE BHYTPEHHE SHEPIU U 3HTANbMNAU B 3TOM NpoLecce.

6. Kak MOXHO paccymTtatb U3MEHeHMe aHTanbnmMm B Xo4e XMMNYECKON peakuum, dhasoBoro nepexona?

7. HapucyiTe rpadouvk 3aBUCUMOCTU CTaHOAPTHOM SHTPONUK BOAbl OT TeMnepaTypbl B uHTepsasne ot 0 go 400 K.

Tema 2. Xummnyeckoe pasHosecue. Pa3oBbie PaBHOBECUSI.

a3oobpasHble BewecTsa A 1 B pearnpytoT no 3agaHHOMY ypaBHeHWIo peakuun ¢ obpasoBaHnem razoobpasHoro
BeuecTtBa C.
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1. Boipasutb Kp 1 Kc 4epes pasHoeecHoe konuyecTso Bewectea C, paBHoe X, ecnu ncxogHole BewecTtsa A u B B35Tbl B
CTEXMOMETPUYHECKMNX KONMYECTBAX Npu paBHOBECHOM AaeneHun B cucteme P, Ma n temnepatypol T, K.

2. Paccumtatb Kp u Kc npu T =300 K, ecnu P = 97,3'1105 lNa, a X = 945.
BapuaHT YpaBHeHune peakumu
1A+B=12C

2H2A + B=2C

33A+B=C

42A +3B=3C
52A+1/2B=C
63A+1/2B=C

7A+2B=C

8A+B=3C

91/2A+B=2C

101/2A +B=3C

Tema 3. Xummnyeckas kuHetuka. Katanua.

3anayu 1 Bonpochl 4519 NUCbMEHHO paboThbl.

1. Ykaxure, Kak MU3MEHSeTCs CKOPOCTb MPUBEAEHHOW 3/1EMEHTAPHON XMMUYECKON peakLmMn Npyu yBennieHum asneHms B
cucTeme B 2 pasa:

2502 + 02 = 2503

2. [1na xmumMmyeckom peakumm, NpoTeKarLlwein No ypaBHEHMWIO

A—-C

paccunTaTh: a)kOHCTaHTY CKOPOCTU peakLmu, 6)CKopoCcTb peakuuy npu HavanbHOM KoHLEeHTpauun peareHTa 0,1 monb/n,
B)CKOPOCTb peakumy npu KoHueHTpaumm 0,001 monb/n yepesd 30 MUHYT NOcne Havana peakumm, Bpems
nonynpespateHns n spems 90%-Horo 3aeseplieHns peakummn.

3. Hannwwute BbipaxeHns onsg 3akoHa AeVCTBYIOWMX MACC B Cly4ae aneMeHTapHbIX peakumin nepsoro, BTOPOro u
TPEeTbero nopsaKos.

4. Kakvie 13 nepeymcneHHbiX BENMYMH MOTYT NMPUHMMATB: a)oTpuLatenbHble 3HaYeHns; 6)0po6HbIE 3HAa4YEHNS: CKOPOCTb
peakuun; NOpAAOK peakumm; KOHCTaHTa CKOpPOCTK peakumun?

5. Peakuma nepsoro nopsiaka npotekaet Ha 30 % 3a 7 MUHYT. PaccuntanTe, Yyepes Kakoe BpeMs peakuns 3aBepmTcs
Ha 99 %.

6. lMepuog nonypacnafa panvoakTMBHOro n3otona uesuii-137, KoTopbiii nonan B atMocepy B pesynbTare
YepHobbInbckoi aBapun, cocTasnseT 29,7 net. PaccunTaiite, yepes Kakoe Bpemsi KONIMYECTBO 9TOro N30Tona CocTaBuT
meHee 1 % OT NCXOLHOrO.

7. C nomowbto npasuna BaHT-INodda Belumcnnte, Npy Kakom Temnepatype peakumns 3aKoHYNTCS Yyepesd 15 MuHyT, ecnm
npw 293 K Ha a1o TpebyeTcs 3 4. TemnepaTypHbIii KOIMUUMEHT CKOPOCTU paBeH 3.

8. Peakumsa nepsoro nopsagka npu 343 K 3aBepwaetcs Ha 40 % yepe3 60 MuHyT. Paccuntarite, npu Kakor Temneparype
peakuus 3asepwmtca Ha 80 % 3a 120 MyH, ecnn aHeprus akTmeauuy pasHa 60 kX/mMonb.

Tema 4. YyeHune o pacteopax. ,MEKTPOXUMMS.

3apauum 1 Bonpockl 4 NUCbMEHHON paboThbl.

1. aBneHne HacblweHHOro napa soabl Npu temnepartype 313 K pasHo 7375,9 NMa. Bblumcnute nasneHve napa pacrtsopa,
comepxautero 20 r rnuuepuHa Ha 100 r BoAabl.

2. KoadbdhmumeHT pacnpenenenus hona mexay Bofoi un cepoyrneponom npu 291 K pasen 0,001695. OnpenenuTe,
kakoi 06bEM cepoyrnepona Heobxoamm, 4Tobbl MyTeM OLHOKPATHOr0 3KCTparnpoBaHus naeneys u3 400 Mn BOAHOMO
pacTsopa:

1) 90,0 %; 2) 99,0 %; 3) 99,9 % BCero cogepxawerocs B HeM noga.

3. Onpegennte, CKOMbKO rpamMMOB IOKO3bl HY>XXHO pacTBopuTb B 270 I BOObI ANs: @) CHUXEHUS TemnepaTypbl
3amep3aHus Ha 1 rpagyc; 6) ons NoBbIlWEHMs TeMMNepaTypbl KuneHus Ha 1 rpagyc.

4. OcMoTuyeckue siBneHns. O6bACHNUTE CYLWHOCTb OCMOCa, 3anuwunTe ypasHeHue BaHT-Mododpa. OT kakux qoakTopos
3aBMCUT OCMOTUYECKOE JaBneHne?

5. B 1 n 6eH3ona pacTBopeHo 10 r nonucTupona. Beicota ctonbuka pacteopa (nnotHocTteio 0,88 r/cM3) B

ocmomeTpe npu 298 K pasHa 11,6 cM. PaccumTaiite MONSpHY0 Maccy nonuctupona.

6. PaccuutainTte Temnepartypy 3amep3aHus BOOHOro pacTteopa, cogepxauero 50,0 r atunexrnukons B 500 r oAbl

7. B 1000 r Boabl pactBopeHo 68,4 r caxapo3abl. Paccuntaiite: a) gasneHvne napa; 6) ocMoTu4eckoe naBfieHue; B)
TeMneparypy 3amep3aHus; r) Temnepatypy kmneHus pacteopa. asneHme napa 4uctoin sogpl npu 293 K pasHo 2314,9
kMa. Kpnockonuueckas n abynnnockonuyeckas nocTosiHHble BoAbl paBHbl 1,86 1 0,52 K?kr/Monb COOTBETCTBEHHO.

8. Paccuntalite yaenbHyo aNeKTponpoBoAHOCTb abContoTHO YMcToi Boabl npun 298 K. 3HaYeHne NOHHOro Npovn3BeaeHUs
BOAObl NPV OAHHOW TEMMepaType B3STb B CNPaBOYHUKE.

9. PaccunTaiiTe 4ncno nepeHoca noHa sopopoaa B pacteope HCI ¢ koHueHTpauwmein 0, 001 monb/n. KakoBo bynet 4ncno
repeHoca 1oHa BoOPOaa, ecnu K aToMy pacteopy AobasmTb NaCl, 4Tobbl ero KoHUeHTpaums 6bina paBHa 1 Monb/n?

CtpaHunua 14 ns 28.
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10. Tpwn ranbBaHU4eckmx anemeHTa nmetot ctangaptHyto 3G, cootBetcTBeHHO, 0,01 B, 0,1 B 1 1,0 B B cTaHmapTHbIX
ycnoBmsx. PaccuutaiTe KOHCTaHTLI PABHOBECKS peakLumii, NPOTEKAIOWMUX B 3TUX 3NIEMEHTAX, €CN KONNYECTBO
9NEKTPOHOB 415 KAXA0WN peakumm pasHo 1.

Tema 5. MNoBepPXHOCTHbIE SIBNEHWS U aacopbuusi B ANCMEPCHbIX CUCTEMAX.

3apauum 1 Bonpockl 4N NUCbMEHHOR paboThbl.

1. MaccoBas KOHLEHTpauus nbinv B BO34yxe paboueit 30Hbl cocTaBnsieT 4,2 Mr/mM3. OnpenennTb YACNEHHYIO
KOHLEHTpaUMIO Mbin, €CAW CPeaHNIA AmaMeTp YacTul cocTaenseTt 3,7 MKM, a ux nnotHocTb 1,1 r/cm3.

2. OnpenennTb NOBEPXHOCTHOE HATSIXEHWEe PTYTW, ECNK B Kanunnspe ¢ paauycom 0,6 MM CTONBMK pTyTK ONyCTUNCS Ha
12 mM. lMnoTHocTb pTyTK cocTasnsieT 13,6 1 r/cm3.

3. OnpenennTtb ancopbuuio MacnsiHOWM KUCNOThl Ha FpaHnue e€é BOAHOro pacteopa ¢ Bo3ayxoM npu 273 K, ecnu
NMOBEPXHOCTHOE HaTAXeHMe pacTBopa ¢ KoHueHTpaumein 0,021 kmonb/M3 coctaenseT 68,12 . [TOBEPXHOCTHOE HaTSXeHne
4YUCTOro pacTBOPUTENS Npu 3TOM Temnepatype = 72,53.

4. Onpenenute, NPy Kakol KOHLEHTPALUM NOBEPXHOCTHOE HATSXEHWE BaNnepraHoBO KUCNOThl ByaeT pasHo 52,1
mOx/mM2, ecnun npu 273 K koadpdpmumeHTbl ypasHeHus LWnwkosckoro paeHbl: a = 14,72, b = 10,4.

5. Bbiuncnute nnowanb, NpUXoaALUYHOCS Ha OLHY MONEKYNYy CTEapUHOBOM KUCNOTbI U TONWMHY NAEHKW, NOKPbIBAIOWEN
NMOBEPXHOCTb BOAbI, €CNN U3BECTHO, 4TO 0,1 Mr CTEapUHOBOW KUCNOTbI MOKPbIBAET MOBEPXHOCTb BOAbI, paBHyto 500 cM2.

Tema 6. CsolicTBa ANCNEPCHbIX CUCTEM.

3apaym 1 Bonpockl 4ns NMCbMEHHON paboThbl.

1. CpaBHNTb MHTEHCUBHOCTb CBETOPACCESHMS ABYX AMYNbCUIA: 9MyNbCUN OEHONA B BOOE U AMYNbCUN H-TenTaHa B BOLE.
MNMokasartenb npenomneHns Boabl paeeH 1,33; nokasartenb npenomMneHus gpeHona paseH 1,54; nokasartenb npenomneHuns
H-renTaHa paseH 1,38. Paguyc yacTuu 1 KOHLEHTpaumum 0benx smynbCcuii 0oMHaKOBbI.

2. Kak n3MeHMTCA MHTEHCUBHOCTb pacCesHHOro ceeta npu yeennyeHmmn pasmepos vactuy 20 0o 80 HM, ecnu
KOHLLEeHTpaums 1 NNOTHOCTb Matepmana 4actuu, a Takxke MHTEHCUBHOCTb Nagarolero cBeta oCTanucb HEM3MEHHbIMU.
3. Onpegennte KO3OMULMEHT NOrNOLLEHUS, €CNIN NOTOK CBETA NOCNE NPOXOXAEHUS ONCMEPCHON CUCTEMBI, TONWWHA
KoTopoli cocTasnsieT 3,1 cM, ocnabnsietcs B 2, 7 pasa.

4. Bbumncnutb KoadouUUMEHT AMddy3nn U CpeaHWn KBaapaTnyHbIA CABUT YacTul ruapo3ons rugpokcuaa xenesa (ll1),
ecnu Bpems anddpysum coctaenseT 10 ¢, paamyc yacTuy paBeH 50 MKM, BA3KOCTb BoAbl pasHa 0,001 Ma-c.

5. PaccynTatb OTHOWEHME OCMOTUYECKUX OABNEHUA ABYX rTMAPO30/en (hopma JYacTul, cdoepuyeckas) npu cneyowmx
yCNoBMAX: a) 0AMHaKoBas MaccoBas KOHLEHTpaLms, HO pasnuyHas QMcnepcHoOCTb YacTul: 4ns nepeoro ruaposons
IMCNepPCHOCTb anameTp vactul, = 40 MkM, anst BToporo = 20 MkM; 6) 0auHaKkoBas AUCNEPCHOCTb, HO pasnunyHas
KOHLLeHTpaums: ons nepBoro rugpo3ons KoHUeHTpauus = 7 r/n, ana stoporo = 3,5 r/n.

6. Bbluncnntb no BenuymHe cpegHero KBaapartuyHOro CABMra 4acTul, ryMMuryTa nocTosiHHyo Asoragpo, ecnu paguyc
yactuy r = 0,212 MKM, AMHaMmyeckas Ba3kocTb xuaokoctun n = 0,001 Maec. 3a Bpemsa t = 1 MUH YacTuLbl NEPEMECTUNNCH
Ha 10,6 MKM.

7. Bbl4ncnntb anekTpoKMHETUHECKMIA NOTEHLMAaN YacTuL, r’mapo30ns 3010Ta No CneayowmM AaHHbIM, NOy4eHHbIM Npu
anekTpogopese: CKopocTb YacTul = 2,2+ 10-6 M/C; rpaameHT BHewHero nons = 100 B/M; ananektpuyeckas
NpPOoHMLaeMoCTb Boabl = 81, BA3KOCTb BoAbl cocTasnseT 1+10-3 Ma-c.

Tema 7. YCTONYMBOCTb OUCNEPCHbBIX CUCTEM.

3apauum 1 Bonpockl 4N NUCbMEHHOR paboThbl.

1. Ins koarynsiuum 100 mn 3ons nopuna cepebpa Tpebyetcs 1 mn pacteopa HuTpaTta anoMuHus. MNopor koarynsumm
coctaenseT 0,004 kmonb/M3. OnpenennTb KOHUEHTPALMIO 3N1eKTponuTa.

2. Koarynsiumsa 10 mn 3ons noguna cepebpa Agl Habnionaetcs npu nobasneHun K Hemy 1 Mn anekTponmTa HUTparta
Kanusi KoHueHTpauun 1 kMonb/m3. Onpenenuts Nopor Koarynsumu.

3. Koarynsiums 300 mn 3onst nogmaa cepebpa Agl Habntopaetcs npu nobasneHumn Kk Hemy 30 Mf1 anekTponuTa HATpaTa
Kanus koHueHTpaumm 1 kmonb/mM3. Ha ocHoBaHum Teopun LJIPO onpenenutb KoHUeHTpauuo 0,1 mMn anekTponuTa
HUTpaTa antoMUHNS, KOTOPbIA Bbi3blBAET Koarynauuio 10 Ma gaHHOro 3ons.

4. Bo3nencTBMEM Kakux pakTOPOB MOXET BbIThb BbI3BAHA KOArynsiLMs 30/ei anekTponutamm?

5. B 4eM 0Tnmuns OLICTPOR 1 MEONEHHO koarynaummn? Yto Takoe ckpbiTas koarynauma? B yuem eé otanyme ot SBHOWR?
6. Kakue orpaHnyeHust NpuHATLI B Teopun koarynsumm CMONyXOBCKOrO U B YeM 0COBEHHOCTM 3TOi Teopumn?

7. OcHoBHble nonoxeHus Teopumn OJ1PO. Y10 Takoe packnnHmBarwwee aBneHne 1 KakOBbl €ro NPUYnHbLI?

Tema 8. lNonyyeHne n o4mcTka AMCNEPCHbLIX CUCTEM.
3a4aqn 1 Bonpochl ANnsi IMCbMEHHOW paboThbl.

1. Mpw B3anMOAENCTBUM PACTBOPOB XNOPMAA MarHns 1 rmApoKCuaa HaTprst BO3MOXHO obpa3oBaHue ruaposons
rmopokcuaa Marius. Hanvwmre goopmyny MULLEnnbl 3015, €Cnn a) B M30bITKE NPUCYTCTBYET XNOPUL MarHus un 6) B
n36bITKE NPUCYTCTBYET MMOPOKCUA HATPUSA. YKaXMTE 3HAK INEKTPUYECKOro 3apsaa KOMMOULHbIX YaCTuL, 3TOr0 30115 B
oboux cnyyasx.

2. 3onb xnopuaa cepebpa nonyyeH npu nobasneHun 10 cM3 BOLHOIO pacTBopa Xnopvaa Kanusi, UMEKLWero
KoHuUeHTpaumio 0,03 monb/am3, k 20 cM3 BOOHOrO pactBopa HuTparta cepebpa koHueHTpauun 0,02 monb/omM3. Hanuwnte
hopmyIy MULENbI 0BPa30BABLIErOCS 307151, YKaXMTE 3HAK 3NEKTPUYECKOro 3apsaa KOMMOULHbIX YacTuL, 3TOr0 301S.
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3. Hanvwwurte dpopmyny muuennbl 3015, NONy4EHHOro Npy B3aumMogencTsmmn Hutpata ceunHua (1) c nvoonoom kanus, ecnm
peakuus npoTekaeT: a) B u3bbiTke HUTpata cauHua (1) n 6) B n3bbitke noamnaa kanvs. Ykaxmre 3Hak aneKTpuy4ecKkoro
3apsaa KONMougHbIX YacTUL, 3TOro 30118 B 060UX Criyyasix.

4. MNpwn pobaeneHnn 12 cM3 BOOHOro pacTeBopa HUTpaTa cepebpa, uMetowero KoHueHTpaumio 0,01 Monb/am3, k 20 cM3
BOZLHOrO pacTBopa poAaHuna aMMOHUS, nMetoLLero koHueHTpauumto 0,008 monb/am3, obpasosancs rnapo3onb AGQCNS.
HanuvwwnTe dpopmyny muuennsl 06pa3oBaslierocs 30ns. Ykaxute 3Hak 3/1eKTpuyeckoro 3apsaa KonnovaHbIxX 4acTul,
3TOro 30n4.

5. MNpwu nobaeneHun 10 cM3 BOAHOrO pacTeopa Xnopuaa KanbLms, MMeowero KoHueHTpauumto 0,02 Mmonb/am3, k 20 cmM3
BOOHOr0 pacTeopa CepHol KMCNoThl ¢ KoHUeHTpauueli 0,015 Monb/aM3, obpasosancs rmapo3osnb cynbgarta Kanbums.
HanuvwwnTe dpopmyny muuennsl obpasoBaswerocs 301s. Ykaxurte, Kak 3apsikeHa 4actuua 301s.

6. OxapakTtepusyinTe CTPYKTypy MuLennbl 3ons. YTo Takoe arperat Myuensbl, 84po, rpaHyna?

Tema 9. [lncnepcHble CUCTEMBI C XMIKOW U ra3006pasHOi ANCNEPCUOHHON Cpenoi
1. Onpenennte ocMoTnyeckoe gasneHve npy 293 K BogHOro pacTteopa XenaTtvHa, UMelLWwero MacCoBy KOHLEHTpauuio
2,5 kr/M2. MonekynsipHas macca npogykta pasHa 104600, koadbdmumeHT b = 0,60.

2. Bblumcnute cteneHb HabyxaHus XenaTvHa B BOLE Y KOHCTAHTY CKOPOCTM HabyxaHus, eCnu Macca BewecTsa 4o
HabyxaHus pasHa 1,09?10-3 kr, a MakcuManbHoOe KONMYECTBO NOMMOWEHHO Boabl coctasnsieT 21,12710-6 m3.

3. UT0o Takoe orpaHMYeHHOe 1 HeorpaHMYeHHoe HabyxaHne nonMmMepoB? B kakoM 13 pacteopuTeneii: Boaa, CnmpT,
TONyon, - XenaTuH 6yneT HabyxaTtb, a B KAKOM HET?

4. Kakme cnocobbl nonyyeHust neH Bbl 3HaeTe? Y1o Takoe KpaTHOCTb NeH?

5. Kaknmun chaktopamu onpenenseTtcs ycTondmeocTb neH? Kakve selwectsa SBnsoTCS 3¢pEKTUBHbIMY
neHoobpasosatensmn? Mpreennte npumepbl. Kak yckoputb paspyweHne neH? Yro takoe neHoracutenu? MNpueenute
npumepsl.

6. UTo Takoe cTeneHb 1 KOHCTaHTa HabyxaHnsi BICOKOMONEKYNSPHbIX COEANHEHMNA?

7. XapaKTepI/ICTI/IKa M Knaccugmkaumsa KonnougHbIx MAB, Kputnyeckas KoHUueHTpauuns MI/ILI,eﬂJ'I06pa3OBaHI/IFI. CTpOGHI/Ie
muuenn.

3. YcTHbIN onpoc

Tembl 1,2,3,4,5,6,7,8,9

KprTepnu oueHMBaHMs yCTHOrO onpoca.

Ecnu oTBeTHI CTyAeHTa BEPHbI MO COAEPXAHUIO, BKIHOYAIOT CBSA3b TEOPETUYECKMX MNOMOXEHWUIA C NPAKTVKOMA, B TOM Yyucne
¢ Bynywei npodheccnoHanbHO AeATENbHOCTbIO, MOCNEN0BATENbHbI, NPEACTABASIOT COOOW PasBEPHYTLIE, NOrMYECKU
BbICTPOEHHbIE coobleHus - 10 6annos.

Ecnu oTBeTbl CTyAeHTa BEPHbI MO COLEPXaHMIO, BKIKOHAIOT CBSA3b TEOPETUHECKMNX NMOMOXEHWIA C NPaKTUKON, B TOM YnicCne
¢ Bynywei npodheccnoHanbHO AEATENBHOCTBIO, MOCNEN0BATENbHbI, HO HE LOCTATOYHO Pa3BEPHYTHI U IOFMYECKM
BbICTPOEHBI - 0T 7 00 9 6annos.

Ecnu oTBeTbl CTyoeHTa BEpHbI MO COAEPXXaHMIO, BKNOYAIOT CBSI3b TEOPETUYECKMX MONTOXEHUIA C NPaKTUKOW, HO He
IIOCTaTOYHO Pas3BEPHYTHI U NIOrMYECKM BICTPOEHbI, @ BbIBOAbI U CYX[IEHWUS HE JOCTAaTOYHO CaMOCTOATENbHbI - OT 1 10 6
6annos.

YCTHbIN onpoc no3eBondeT NpoBecTn cpes 3HaHNN 06yqa+ou4v|xc;| N OLUEeHUTb YPOBEHb Cq)OpMI/lpOBaHHOCTI/I KOMMEeTEeHUMNIA.

Tema 1. Xumunyeckas tepmoguHammka.
Bonpocbl ans ycTHoro onpoca.

1. ChopMynupyinTe OCHOBHbIE MOHSATUS XUMUYECKOW TEPMOAMHAMMKN. YTO Takoe TepMoanHaMuyeckas cmctema,
ypaBHEHUS COCTOSHWNS, TEPMOAMHAMNYEcKas PyHKUMA?

2. Kakve TepmognHammyeckue goyHKUMM OTHOCATCS K CPYHKLMSAM cOCTOAHMA? DyHKumaM nepexona? Mpueeaute
npvmepsbl.

2. CdhopmynupyiTe Nepsbil 3aKOH TEPMOAVHAMUKA 1 3anvwmnTe ero.

3. Kakasi TepmoavHamMmyeckas goyHKUMS HasblBaeTcs aHTanbnuel? Kak oHa cBsizgaHa C BHyTPeHHel aHepruin? Hanvwunte
ypaBHeHve.

4. MNpuMeHeHVe NepBoro 3akoHa TEPMOANHAMMKMN K PasnnyHbIM NpoLieccam.

5. Tepmoxumms. Chopmynmpyiite 3akoH "ecca n Tpy CNeacTems U3 Hero.

6. YTo HasbIBaeTCs aHTanbnuen o6pa3oBaHmnsl, SHTaNbNUER cropaHns?

7. ChopMynupyinTe BTOPOW 3aKOH TEPMOANHAMUKM. [1ns Kakmx CUCTEM OH cnpaBenime?

8. PacyeTt nameHeHust aHTpONUM B X04€ XUMUHECKNX PeakLniA.

9. AbcontoTHas aHTponus. Cchopmynupyiite noctynat MnaHka.

10. TepmoaMHaMnyeckne PyHKLUN 1 CBA3b MexXay HuMu. Mepeuncnnte TepmoanHaMmuyeckmne doyHKLMN.

Tema 2. Xummnyeckoe pasHosecue. Pa3oBbie paBHOBECUSI.
Bonpochkl ons yctHoro onpoca.

KETPOHHBH
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1. KoHcTaHTa paBHOBeCHs 1 cNOCcobbl ee BbIpaXeHWSI.
2. PaanunyHble KOHCTaHTbl PABHOBECHS 1 CBSI3b MEXY HVMU.

3. Xnmmnyeckoe paBHOBECKE B naeallibHbIX N peasibHbIX CUCTEMAX. PacueTbl BbIX040B XUMUYECKUX peaKLu/n7| C nomMoubto
KOHCTaHT paBHOBECUA.

4. '3oTepma xumunyeckoin peakumm BanT-INoddoa.

5. YpaBHeHune n3obapbl BaHT-Modhda.

6. leTeporeHHble cncteMsbl. [MoHATME goasbl, KOMMOHEHTA, CTENeHM cBOBObI.

2. Mpaswuno gas MNbbca.

8. OOHOKOMMNOHEHTHbIE cucTeMbl. [narpamma cCOCTOSAHNSA BOAbI.

9. [IByXKOMMOHEHTHblE CUCTEMbI. PasnnyHbie anarpamMmbl COCTOSHUS ABYXKOMMOHEHTHbLIX CUCTEM U MX aHann3 Ha OCHOBE
npasuna gas.

10. ®asosble Nepexogbl NEPBOro 1 BTOPOro poaa.

Tema 3. Xumunyeckas kuHetmka. Kartanua.

Bonpochb! ons yctHoro onpoca.

1. lpeaMeT 1 OCHOBHbIE MOHATUS XUMUYECKON KMHETUKUN. CKOPOCTb XMMMYECKON peakumn. KnHetnyeckoe ypaBHeHMe.
Mopsnok peakumm.

2. KoHcTaHTa CKOpOCTU XUMUYECKO peakLun.

3. KuHeTrka npocTbix peakuumii nepsoro 1 BTOPOro NopsaAKOB.

4. BnusHue Temnepatypbl Ha CKOPOCTb peakuun. YpaBHeHue AppeHuyca.

5. OHeprus akTMBauun. SKCnepuMeHTanbHoe onpeneneHne sHeprum akTmeauum.

6. KuHetuka cnoxHelix peakuuii. Obpatumble peakumu. MNapannenbHole peakumu. MocnenosatenbHble peakuum.
ConpsixeHHble peakumu.

7. UenHble peakunmn: Hepa3BeTBNEHHbIE 1 pa3BeTBieHHble. CTaanm LenHbiX peakunii. Ponb pagmkanos.

8. doToxumunyeckne peakumn. OCHOBHbIE 3aKOHbI (DOTOXMMUM, KBAHTOBBIV BbIX04. 3aKOH 3KBMBANEHTHOCTM DIHWTENHA.
9. CywWHOCTb KaTanMTnyeckoro agpdpekra. SHepreTnyeckme npounm TepMUYECKOR 1 KaTanmTU4eckon peakumm.

10. F'omoreHHbIN katanus. Npumepsbl

11. leTeporeHHbIli katanua. CTaaum reTeporeHHo-KaTannTnieckoro npouecca. Ponb ancopbuun. MNoHATUE aKTUBHOMO
ueHTpa.

12. OCHOBHbIE TUMbl FETEPOrEeHHbIX KATaNM3aToOPOB U NX XapaKTEPUCTUKM.

13. MynbTunnetHas Teopus banaHauHa.

14. AsTokatanuns. depMeHTaTUBHbIV KaTanma.

Tema 4. yyeHue o pacTsopax. SNeKTpoxXuMums.

Bonpocbl onsa yctHoro onpoca.

1. Cnocobbl BbipaXXeHUst coctaBa pacTBOPOB.

2. KonnuratmeHble cBolicTBa pacTBOPOB. 3aKOoHbl Payns.

3. OcmoTunyeckue sasneHns. YpasHeHvne BanT-INodda.

4. HenpeanbHble pactBopbl 1 UX CBOWCTBA. AKTUBHOCTb M KO3(P(PMLMEHTbI aKTUBHOCTH.
5. 3akoHbl KoHoBanogsa.

6. BaamMHas pacTBopuMOCTb XUaKocTeir. PacnpeneneHune TpeTbero KOMMOHeHTa Mexay AByMs pacTBOPUTENsSiMU. 3aKoH
pacnpegneneHus Hepxcta-lWunosa.

7. PacTBopbl 3NeKTPOANTOB 1 MX CBOWCTBA. Teopust SNeKTPONNTUYECKON anccoumnaummn AppeHnyca n ee HegocTaTku.
8. OCHOBHbIE NONOXEHNS TEOPUM CUNBHBIX anekTponnToB [ebas-Xiokkens.

9. OneKkTponpoBOAHOCTL PACTBOPOB. Y AeNbHAs 1 9KBUBANEHTHAS 9NEKTPONPOBOAHOCTb U NX 3aBUCUMOCTb OT
KOHLIEHTpaumm 1 Temneparypsl

10. Yncna nepeHoca n meTofpl nx onpeaeneHns. MNoasnxHOCTb NOHOB.

11. TepmoanHamunyeckas teopmsa 30C. [1BONHON 3NeKTPUYECKMIA CNO Ha rpaHuLe mMeTann ? pacTBop ero conu.
OnekTpoHbIN NoTeHumarn.

12. MNpuknagHble BONPOCH anekTpoxummn. Koppoaus metannos. MeTtoabl 3awwmTbl OT KOPPO3IUW.

Tema 5. MNoBepXHOCTHbIE SIBNEHNS U aacopbuus B LMCMEPCHBIX CUCTEMAX.

Bonpochbl onsa yctHoro onpoca.

1. XapakTepucTrka AUCnepCHbIX CUCTEM.

2. Knaccngoukaums onucnepcHblX CUCTEM NO arperatHoMy COCTOSIHUIO AMCNEPCHON hasdbl U ANCNEPCMOHHOW CPebl
(OcTtBanbg).

3. Knaccndoukaumsa ancnepcHbiX CUCTEM MO pasmepy YacTul, ANCNepCcHoOW gasbl.

4. Knaccudomkaums gucnepcHbIX CUCTEM B 3aBMCMMOCTU OT pacnpeneneHns 4acTuu AMCnepcHon gpasbl No pasmepam.
5. Cnocobbl BbipaxeHust KOHLEHTpaLMm AucnepcHoi casbl. PeweHne 3anay.

6. MoBepxHOCTHOE HaTsxeHue. Cnocobbl 3MepPeHUs.

7. MpuymnHbl 1 BUABLI ancopbumun. dranyeckas U xuMmyeckas ancopbums.
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MporpamMma aucumnnuHbl "®usmyeckas u konnougHas xumns"; 20.03.01 "TexHocdepHas 6e30nacHOCTL".

8. OcHoBHble ypaBHeHUs ancopbuum: oyHOaMeHTanbHoe ypaBHeHue ancopbunm Mmbbea, smnupuyeckne ypaBHeHWs
"eHpu n DPperHanmxa.

9. Teopun aacopbummn: TeEOPUst MOHOMONEKYNAPHOW afcopbumu JleHrmopa, Teopusi NONMMONeKynsipHoli agcopbuunm
MonsHu, Teopus BAT.

10. OcobeHHoCcTH aacopbummn Ha rpaHnLEe XUMAKOCTM C ra3oBol Cpeaoii.

11. NoBepxHOCTHAs aKTUBHOCTb. [MOBEPXHOCTHO-AKTUBHbBIE N MOBEPXHOCTHO-UHAKTUBHbBIE BewecTBa. [pumepsl
coenuHeHwnii. Mpaeuno Tpaybe-Iiokno.

12. OcobeHHOCTM CTpoeHNs Monekyn MNAB 1 ux opreHTauus Ha MexgasHon NOBEPXHOCTM.

13. YpaBHeHue Wuwkosckoro.

14. OcobeHHOCTM afcopbumnm Ha NOBEPXHOCTU TBEPAbIX TEN.

15. Ancopbuus ra3os Ha TBEPAbIX MOBEPXHOCTSIX.

16. MonekynsipHast agcopbums XuakocTein Ha TBepAbIX MOBEPXHOCTAX. [MpaBnno ypaBHMBaHUS nonspHoctn Pebunaepa.

Tema 6. CsolicTBa ANCNEPCHbIX CUCTEM.

Bonpochbl onsa yctHoro onpoca.

. Knaccndoukauus sisneHunii, HabniogaeMblx Npy NPOXoXAEHNM CBETA YepPe3 ANCMEPCHYIO CUCTEMY.

. PaccesiHue cBeTa, MexaHU3M paccesiHus ceeTa. YpaBHeHue Penes, ero aHanus, rpaHuubl NPYMeEHeHNs.

. OnTnyeckre MeToapl ONpeneneHns pasMepoB YacTuL, 3015 1 MCCNeNOBaHNS CBOMNCTB ANCMNEPCHbBIX CUCTEM.

. Knaccndoukaums anucnepcHbIX CUCTEM MO CTPYKTYPHO-MEXaHUYECKMM CBOCTBAM.

. TeueHue n BA3KOCTb CBOBOAHOANCMEPCHbBIX arperaTHo-yCTOMYMBLIX CUCTEM.

. MeTonbl onpeneneHns BA3koCTu.

. BpoyHoBCKOE ABVXEHME B OMCNEPCHbBIX cMCTEMax. Teopust BPOYHOBCKOrO ABMXEHUS MO DUHWTERHY 1 CMONyXOBCKOMY.

NoO b~ wWND =

8. CpenHwnii kBagpaTUYHbIi COBUT YacTuLbl. PeleHre 3apay.

9. dndpbdoyauns B amcnepcHbix cuctemax. 3akoH duka. KosdpdpmumeHT andpdoyann. YpaBHeHne DHWTeRHa -
CmonyxoBcKoro.

10. OcMmoTnYeckme SBNEHNS B AUCNEPCHbIX CUCTEMAX. 3aBUCHMOCTb OCMOTUYECKOro AaBNEHUS OT pa3MepoB YacTuLl
AncnepcHor goasbl.

11. OnekTpunyeckue CBOMNCTBA ANCMNEPCHbIX cnucTem. CTpyKTypa ABONHOrO 3N1EKTPUYECKOro CNos. DNEeKTPOKUHETUYECKMIA
(O3eTa) noTeHuwan, n3o3anekTpudeckas Touka.

12. ONeKTPOKUHETNYECKME SBNEHNS B OUCTNIEPCHBIX cucTemax. YpasHeHue [renbmronbua-CMonyxoBcKoro.

Tema 7. YCTON4MBOCTb ANCMEPCHbBIX CUCTEM.

Bonpochbl onsa yctHoro onpoca.

. Buabl ycTON4MBOCTM AMCNEPCHBIX CUCTEM.

. CelMMeHTaUNOHHAs YCTONYMBOCTb ANCMNEPCHbIX cnucTeM. CeauMeHTaUMOHHO-AMGdY3NOHHOE PaBHOBECHE.
. CkopocTb cegnmeHTaumu. YpasHeHve CTokca.

. ArperatuBHas yCTON4MBOCTb AMCMNEPCHbIX cnucteM. Koarynsaums sonein anektponutamu.

. Teopus ONDO (DepsirnHa, Nanaay, depsesi u OBepbeka). PacknMHueatouee nasneHue.

. Mopor koarynaunv 3onew snekTponuTamu.

. 3aBUCUMOCTb Koarynaumm ot NpupoLbl U KOHUEHTpauun anektponuta, npasuna Wynsue-Mapaun.

NoO o~ WD =

Tema 8. [NonyyeHne n ouncTka ANCNEPCHbBIX CUCTEM.

Bonpocbl onsa yctHoro onpoca.

1. Knaccudprkauus MeTonoB nony4YeHns GUCNepPCHbIX CUCTEM.

2. MeToapbl aucneprupoBaHmns, X xapakTepucTumka.

3. XapakTepucTrka KOHAEHCAUMOHHbIX METOA0B MNONYYEHUS ONCNEPCHDBIX CUCTEM.
4. dunsunyeckas koHoeHcaums. MeTon 3ameHbl pacTBopuTens.

5. Xumnyeckas koHaeHcauus.

6. MexaHuam MyuennoobpasoBaHns B ANCNEPCHbIX cuctemax. CTpoeHne MUUenn B 3aBUCUMOCTU OT YCNOBUI NX
Nony4YeHus.

7. MeTon nentusauun, ero CylHOCTb.
8. MeToabl 04MCTKM KOMMOUAHBIX CUCTEM: ONANN3, 3NEeKTPOANanus, ynbTpaduibTpaumsi, obpaTHbIi 0cMoc.

Tema 9. lncnepcHble CUCTEMBI C XMIKON 1 ra3006pasHoi OMCNEePCUOHHOR cpeLo.

Bonpochbl onsa yctHoro onpoca.

1. OMynbcnm npsimble 1 obpatHble. Knaccugukauus.

2. CtabunbHOCTb aMynbcuii. SMynbratopbl. ObpaleHve gas B aMyNbCUSIX.

3. Aapo3sonu. ObpasoBaHne, 0COBEHHOCTM CTPOEHUS, CBOMCTBA. Y CTOMYMBOCTb a3p030N€ei.

4. Aapo3onu 1 oxpaHa okpyxaiouer cpelibl. Metonpl paspyleHuns 1 ynaenmaHus asposonein. bopbba ¢ 3arpssHeHem
aTMocepbl.

5. MeHbl. CTpoeHne, CBONCTBA U MEXaHW3M 06pa3oBaHus.
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6. CTpoeHune n pasmep monekyn konnongHbix MAB. Knaccndoumkaums.
7. KpnTnyeckas KOHLEHTpauns MuuennoobpasoBaHus, eé onpeneneHue.
8. KonnongHble ceoicTea pacteopos BMC.

4. TectupoBaHue

Tembl 1,2,3,4,5,6,7,8,9

Kputepun oueHnsaHmsa TeCTOBbIX 3a4aHui

TecToBblE 3a4aHUS MO3BONSIOT OLLEHUTb 3HAHUS 1 CNOCOBHOCTM 0BYHaOWMXCS MO KX L0 KOMNETEHLUN.
BanbHas oueHka pesynbTaTos:

86% - 1 6onee npaBubHBIX OTBETOB - 9- 10 6annos

71%-85% npaBusbHbIX OTBETOB - 6-8 6annos

56%-70% npaBuibHbIX 0TBETOB - 1 - 5 6annos

55% 1 MeHee npaBuibHbIX OTBETOB - HEYN0BNETBOPUTENBLHO.

MpviMepbl TECTOBbLIX 3aLaHWIA.

1. MNoBEPXHOCTHO-aKTNBHBIMW HA3bIBAKOTCS BEWECTBA

. MOBbIWAOLME NMOBEPXHOCTHOE HATSIXXEHNE pacTBopa.
. MIOHVXatoLME NOBEPXHOCTHOE HATSXXEHVE pacTBopa.
. He N3MeHsIolMe NOBEPXHOCTHOE HaTSXEHNE.

. HepacTBOPUMbIE B BOAE.

. BCe rasoobpasHble BewecTsa

— — — )
R wio=

2. YKkaxuTte BepHble YyTBEPXAEHNS:

2.1. oucnepcHas cucTema - 370 reTeporeHHas cucTema, CocToswas M3 oUcrnepcHom pasbl U AUCNEPCUOHHON cpeabl.
2.2. Npu pacTBOPEHUY XNopuaa HaTpus B BOAE MOXHO MONYYUTb KOMTOMIOHBIA pacTBOp.

2.3. B 3aBUCMMOCTM OT pa3mMepoB YacTuL, aucnepcHor doasbl ANCNepPCHbIE CUCTEMbI NOAPA3AENAOTCA HA
BblcOKoAMCMNEePCHbIE, cpefHeancrnepcHole 1 rpyboamcnepcHele.

2.4. 3MyNbCUMN N CYCMEH3MN OTHOCATCS K BbICOKOAUCMEPCHBIM CUCTEMAM.

2.5. Mpu pacTBOpeHNM cnnpTa B Bogde 0bpasyeTcsi KONnouaHbIii pacTeop.

3. MuHuManbHas KoHUEHTpaums anekTponuta, HeobxoamMas Afis Hayana Koarynsiumm, HasblBaeTcst
3.1. muuenna

3.2. andpdpysns

3.3. IMOTPONHbLIN paL

3.4. nopor koarynsuumm

3.5. ancnepcHocTb

4. B pacTBope 3015 noanna cepebpa Haxooatcs noHol Ag+, K+, Na+, Ca2+, NO3?, SO427?.

Ha noeepxHocTu kpuctannos byayT ancopbmpoBaTbCs NOHbI:

4.1. K+, Na+.

4.2. Ag+.

4.3. NO3-.

4.4.S042-.

4.5. Ca2+.

5. Mo cTaHOapTHLIM 3HTaNbNUSAM CrOPaHNs COEOMHEHNI paccynTanTe TeNNOBON apPEKT XMMMYECKOW peakLmu:

CBHB () + 3H2 (1) — CBH12 ()
AHOCr -3268 -286 3920 (kIx/MONb)

5.1.-8046 k0 x

5.2. -896 kx

5.3.-1287 xOx

5.4. 1955 kx

5.5. 2784 k1 x

6. CeOnMeHTaLUNOHHAs YyCTONYMBOCTb ANCMEPCHbBIX CUCTEM XapakTepusyer:

6.1. cnocobHOCTb NPOTMBOAENCTBOBATL CUMAHNIO YaCTULL.

6.2. cNocobHOCTb MPOTUBOLENCTBOBATL OCEAAHMIO HAaCTULL.

6.3. CroCOBHOCTb CUCTEMbI COXPAaHSITh CBO XMMUYECKUIA COCTaB.

6.4. cnoCcoBHOCTb NPOTUBOCTOSAT OKVMCNIEHUIO MPU KOHTAKTE C KNCNOPOLOM BO3ayXa.
6.5. cnocobHOCTb COXpaHATb CBOE arperaTHOe COCTOSIHUE.

7. YkaxuTe, Ons Kakux Lenei npuMeHsieTcs ancopbumsi Ha rpaHuLe XuakocTb-TBepaoe Teno

CtpaHunua 19 ns 28.
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7.1. ONg OYNCTKM CTOYHbIX BOS,

7.2. ANsi O4NCTKM ra3oBbiX BoIOPOCOB NPOMBIWAEHHBIX NPEeAnpPUATAN

7.3. ONa 04NCTKM BO3Oyxa NPOU3BOACTBEHHbBIX MOMELLEHMWI

7.4. nnga NosbllWEHNs pacTBOPUMOCTUN ra3osB B XNOKOCTAX

7.5. Onga nonyy4yeHns amMynbcui

7.6. He HaxoamMT NpUMeHeHNs

8. lNpw yBenn4yeHUn gasneHns B CUCTEME B 2 pasa CKOPOCTb 3IEMEHTAPHON peakLumm

2502 + 02 = 2503 yBenunyneaeTcs:

8.1.B 8 pas.

8.2.B 26 pas

8.3. 847 pas

8.4. B2 pasa

8.5. B 63 pasa

9. Mo cTaHAapTHLIM 3HTaNLNUSAM CrOPaHNs COedMHEHNI paccHnTanTe TennoBON apPekT XMMNYECKOW peakLmu:

C6H6 (x) + 3H2 (r) —» C6H12 (x)
AHOcr -3268 -286 3920 (k[x/mMonb)

9.1. -8046 xOx

9.2. -896 kx

9.3. -1287 kO x

9.4. 1955 kx

9.5. 2784 k[x

10. [ns 3ons cynbgpata HGapus, Nofay4eHHOro no peakuum

BaCl2 (u36) + K2S04 = BaS04 + 2KClI
noTeHumManonpenensiowmm SBnseTcs NoH

10.1. Ba+2

10.2. Cl-

10.3. SO42-

10.4. K+

11. ONeKTPOKNHETNYECKMM NOTEHLMANOM Ha3blBAETCS:
11.1. lNoTeHuman B N303NEKTPNYECKON TOUKE.

11.2. lNoTeHUmMan Ha rpaHuLe CKONbXeHWs.

11.3. lNMoTeHuman B andcysHOM cnoe.

11.4. MNoTeHuman Ha rpaHnle agcopbUOHHOro 1 NOTEHUManobpasyoLwero Cnos.
11.5. lNoTeHuman NoBepxHOCTN TBEPLOro Tena.

12. O6paTnMbIii NPOLLECC 3KBUBANEHTHOrO (CTEXMOMETPUYECKOrO) 0BMEHA MOHAMI MEX Y PACTBOPOM 3NEKTPONNUTA U
TBEPbIM TENOM Ha3blBAETCS:

12.1. Oecopbuus.

12.2. NoHoobMeHHas ancopbums.
12.3. NMonumonekynspHas agcopbums.
12.4. MoHoMonekynsipHas ancopbuus.
12.5. Agreaus.

13. "Mpwn apcopbumm Ha rpaHnLe TBepLoe TeNo - XULKOCTb B MEPBYIO 04epelb aacopOupyoTCs UOHbBI, KOTOPbIE MOTYT
LocTpavBaTb KpUCTaNIMYECKyto pelleTKy TBEPAOro Tena, HaxoasTcs B U3bbiTke 1 06pa3yioT HepacTBoprMble
coeamHeHus". MprBeLeHHOe BbipaxeHve NpeacTaBnseT coboii:

13.1. Mpasuno AHTOHOBA.

13.2. lNpasuno ®PagHca-MNaHeTa.
13.3. Mpasuno Tpay6e-Lokno.
13.4. 3akoH ecca.

13.5. 3akoH JlaByasbe-/lannaca.

14. EovHuuamn namepeHmns Benn4mHbl aacopbunn aenaoTes:
14.1. Monb/n.

14.2. H/m.

14.3. Ox/mM2.

14.4. Monb/m2.
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14.5. M2/kr.

15. Mpw cpmaunyeckoin agcopbumm B3aMmMonencTeme Mexay ancopbeHToM 1 ancopbaTom OCyLecTBASIETCS 3a CHET:
15.1. OnekTpocTaTmyeckoe NPUTSXeHue.

15.2. [1eACTBUS XMMUYECKNX CUT.

15.3. Cnn BaH-nep-Baanbca 1 BOOOPOLAHbIX CBA3EN.

15.4. Cun nHepuun.

15.5. KanunnapHbix cun.

16. Agresven HasbiBaeTcs:
16.1. MNepemeLeHne onCNepCnOHHON cpenbl OTHOCUTENBHO HEMOABMXHOW ANCNEPCHOW ¢hasbl No4 AENCTBMEM
NPUNOXEHHOW U3BHE Pa3HOCTWN NOTEHLMAIOB.

16.2. CBA3b Ha rpaHuLe pasgena goas Mexay ABYMsl KOHOEHCUPOBaHHbIMW Tenamu, 41si HapyLWeHs KOTOPOW
HEeobX0OVMO BHELWHMWE YCUNUS.

16.3. lNoBbllWeHMe XMMNUYeCKOro noTeHumana BewecTsa B ANCNEPCHOM COCTOSIHUN,
16.4. KoHueHTpupoBaHve BelecTea Ha rpaHuLue pasgena gas.
16.5. OkBUBANEHTHbIVI 0BMEH MOHAMU MeX Oy PACTBOPOM 3NEKTPONNTA 1 TBEPLbIM TENOM.

17. [Ins Konn4ecTBEHHOro ONMcaHns MOHOOOMEHHOM ancopbunm NPUMEHSIETCS ypaBHEHNME.
17.1. ®dperinonnxa.

17.2 WnwkoBsckoro.

17.3. Hukonbckoro.

17.4. leHpw.

17.5. Pebunaepa.

18. lucnepcHas cuctema cCocTouT 13 copepryeckrx 4actuu, guametpom d. [lucnepcHocTb onpenensercs:
18.1.1/d

18.2. 2/d

18.2. 3/d

18.2.d/2

18.2.d2/2

19. YkaxuTe npuMep BbICOKOAUCMEPCHOW CUCTEMBI:
19.1. samynbcus;

19.2. cycneHsus;

19.3. KonnonaHbIA pacTeop;

19.4. B3BECD;

19.5. TymaH

20.YkaxuTe, Kakoi pasmep NMEIOT YacTuLbl B BbICOKOAMNCMNEPCHbIX CucTemax (M)
20.1.10-5-10-3m;

20.2.10-3-10-2 ™

20.3.10-5-10-7m

20.4.10-9m

20.5.10-12-10-14 ™

Ok3ameH

Bonipochbl k sk3ameHy:

1. OCHOBHbIE NOCTYNaTbl XMMNYECKOW TEPMOLAMHAMUKIN. Y paBHEHNE COCTOSAHNS.

2. MNepBblii 3aKkoH TepmoanHaMukn, CtaHaapTHas aHTanbnus 0bpas3oBaHns BELECTBA.
3. 3akoHbl TepMoxuMUK. PacyéT TennoTbl peakuum Npu pasnuyHblX Temneparypax.

4, BTOpOI\/'I 3akOH TepMOoaAnHaMNKK 1N HanpasneHne npouecca. 3HTpOI'II/I$| n TepMmoanHaMmmyeckas BeposaTHOCTb.
ameHeHune SHTPOMUN B pa3nnyHbIX npoueccax. AbcontoTHas JHTPONUA, nocTtynar lMnaHka.

5. XapakTtepucTunyeckne oyHKLMKN (TepMoaMHaMuyeckme noteHumansl). Pacyét nameHeHns cesobonHol aHeprum Mmbbca
n lenbmronbua. ®opmyna Knayaumyca.

6. YCnoBms XuMM4ecKoro paBHoBecusl. 3aKoH AercTByowmnx Macc. KoHCTaHTbl paBHOBECUSI.

7. YpaBHEHWE M30TEPMbI peakumu. YpaBHeHNs n3obapbl 1 M30X0Pbl peakLumu.

8. leTeporeHHble cuctemsl. Mpasuno gas MNbbca. OLHOKOMMNOHEHTHBIE CUCTEMDI.

9. ,D,I/IarpaMMbl COCTOSAHNA OBYXKOMMNOHEHTHbIX CUCTEM.
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10. NoneanbHble pacTBopbl. KonnnratveHbie CBONCTBA pacTBOPOB.

11. OTKnoHeHuns 0T 3akoHa Payns. 3akoHbl KoHoBanosa. Npasnno peiyara.

12. 3akoH eHpun. B3anmHas pacTBopmMMOCTb XnakocTen. 3akoH pacnpeneneHns HepHcera-llunoea. SkcTpakums.

13. PacTBopbl anektponuTos. Teopumn Apperuyca n Oebas-Xiokkens. CoBpeMeHHbIE NPenCcTaBNEHUS.

14. TepmoaMHaMmnyeckne CBOMCTBa PacTBOPOB 3NEKTPONMTOB. AKTUBHOCTb, KOIQMULNEHT akTMBHOCTM. VloHHas cuna
pacTteopa.

15. OnekTponpoBOAHOCTL PACTBOPOB CNabblX M CUMbHBIX 3NEKTPONMUTOB. HYucna nepeHoca U NOABUXHOCTL MOHOB. 3aKOH
pa3seneHns Octeanbaa.

16. TepmoanHamnyeckas Teopusa 30C. 3asucumoctb SC oT TemMnepatypsl.

17. DnekTpoxMMmnyeckas Kopposus MeTannos. 3almra MeTannos 0T KOPPO3uu.

18. 3a1a4m 1 OCHOBHbIE MOHATUS XMMNYECKON KMHETMKIN. MexaHn3M, CKOPOCTb, MONEKYNSIPHOCTb 1 NOPAAOK peakumm.
MNMepuopg nonypacnana. Metonbl onpeneneHvs nopsaaka peakumm.

19. dopMmanbHas KMHeTKa NPOCThIX peakuuii. YpaBHeHUs HeobpaTuMbIx peakumnii 1-oro 1 2-0ro nopsiLKoB.

20. BnnaHve Temnepatypbl Ha CKOPOCTb peakumun. YpasHeHne AppeHuyca.

21. KnHeTrka CnoXHbIX FOMOreHHbIX peakuunii. ObpaTtumble 1 napannenbHbie peakumu.

22. KnHeTtmka CnoXHbIX roMOreHHbIx peakumia. lMocnegosartesnbHble U CONPSXEHHbIE peakLumm.

23. KuHetumka uenHbix peakumin. Ctaamm LenHelx peakumii. JnvHa uenu.

24. KnHetumka ooToXMMNYecKnx peakumnin. KBaHTOBbIV BbIX04. 3aKOHbI (DOTOXMMUM.

25. O6wme noHATUS 0 Katanuse. [OMOreHHbIi 1 reTeporeHHbIn katanua. MynbTunneTHas Teopust banananHa.

26. XapakTepucTtuvka gmcnepcHbix cucteM. KoHueHTpaums aucnepcHon dpasel. Knaccmdgomkauus ancnepcHblX CUCTEM.
27. TepMoonHaMuka NOBEPXHOCTHbIX ABNEHUNA. [OBEPXHOCTHOE HATSXEHNMeE.

28. Ancopbumsi Kak NOBEPXHOCTHOE siBneHne. dyHoameHTanbHoe ypaBHeHue ancopbumu Mmbbca. dusmyeckas
xumnyeckas agcopbumsi. Teopun agcopbumu (1. NleHrmiopa, MonsHu, BAT).

29. YpasHeHus ["'eHpu, @penHanmxa n JleHrmiopa.

30. Ancopbums Ha rpaHuue pasgena xuakoctb-ras. MNpasuno Tpaybe-Liokno. MoBepXHOCTHO-aKTMBHbIE W
NMoBEPXHOCTHO-UHAKTUBHbIE BellecTa. [NpeaenbHas ancopbums. YpaeHeHue LLnwkosckoro.

31. OcobeHHOCTM ancopbumnm Ha TBEPAbIX MOBEPXHOCTSX. Ancopbuuns razos. KanunnspHas KoHAeHcaums.

32. MonekynsipHast ancopbumst XnaoKocTy Ha TBEPAOIN NOBEPXHOCTU. [paBmno ypasHMBaHMs nonsipHocTy PebuHaepa.
ALcopbLUMOHHOE MOHMXEHNE NPOYHOCTH.

33. Ancopbumst MOHOB Ha TBEPAbIX NOBEPXHOCTSIX. MNpaBuno dasHca-MNaHeTa.

34. NloHoobMeHHas apcopbuus. VIoHWTbI.

35. Aaoresuns u cMadmsaHme.

36. CTpykTypoobpasoBaHue B AnUCnepcHbIX cuctemax. BsskocTb AncnepcHbix cucteM. MeTtonbl onpeneneHns BS3KoCTU.
YpaBHeHuve HbloToHa. Dopmyna SiHWTeRHa.

37. PaccesiHue cBeTa B AMCMEPCHbIX cucTteMax. AHanms ypaesHeHns Penes.

38. MonekynsipHO-KMHETUYECKME CBOWCTBA ANCNEPCHBIX CUCTEM: BPOYHOBCKOE ABMXEHUE, AMdY3mns, OCMOC.

39. CTpyKTypa ABONHOrO 9MEKTPUHECKOrO CNos. DNEKTPOKNHETNYECKUNA NOTEHLMA.

40. DneKTPOKNHETMYECKUNE SBIEHNS: aNeKTPOhopes, aNEKTPOOCMOC, NOTEHLMAN CeANMMEHTALMN N NOTEHLMAN TEYEHMS.
41. PacyeT anekTPOKMHETUYECKOro NoTeHumMana u anekTpoopeTmyeckor NoaBUXHOCTH.

42. CeoMeHTaUNOHHAs YyCTONYMBOCTb ANCMEPCHBIX CUCTEM.

43. ArperatuBHas yCTON4MBOCTb AncnepcHbix cucteM. KnHetuka koarynauun. PacknmHneatrowee nasneHue.

44. Koarynauns 3oneii anektponutamu. Bugpsl koarynaumu.

45. 3aBMCMMOCTb Koarynaumm ot Npupoabl U KOHUEeHTpauun anektponutos. MNpasuna Wynbue-lapan. Koarynaums
CMEeCbI0 aNeKTponuToB. HenpasunbHble paabl.

46. Knaccudprkaums cnocobos nonyyeHns OMcrnepcHblx cucteM. Metonbl AncneprupoBaHms 1 koHaeHcaumm. MonyyeHne
LMCMEPCHBIX CUCTEM METOLOM nenTu3auuun. MuuennoobpasosaHue B oUCMEPCHbIX cnuctemax. CTpoeHne MuLens.

47. Knaccugpukaums aMynbCuii. YCToRuMBOCTb aMynbeuii. Omynbratopbl. ObpalueHne ¢oas B amynbcusix. Npaktuyeckoe
NPVYIMEHEHMNE N METOLbI Pa3pPYLEHNS 3MYNbCUIA.

48. Knaccugoukaums asposoneii. CBoicTea aspo3oneii. YCToMYMBOCTb asapo3onein. Metoapl nonyYeHns n paspyleHuns
aspo3soneit. NpakTnyeckoe 3Ha4YeHe aspo3onen.

49. CtpykTypa Makpomonekyn BMC. HabyxaHne. OcMoTnyeckoe nasneHme pactsopos BMC. Bsiskoctb pacteopos BMC.
KonnoungHas 3awmra.

50. Knaccudpvikaums konnoungHbix MAB. KpruTtrnyeckas KoHLEHTpaums MuuennoobpasosaHus.

6.4 MeToounueckne matepuanbl, onpeaensitolme npouenypbl OLLeHUBaHNS 3HaHUIA, YMEHUN, HaBbIKOB 1 (UNNn)
onbiTa AesaTeNIbHOCTU, XapaKTepu3yHoLLLMX aTanbl hopMUpOBaHUSA KOMMETEeHLUN

B K®Y pelicteyeT HannbHo-periTUHIroBas cucteMa oLeHKM 3HaHuii obyvatowmxcs. CyMMapHo no agucumnivHe (Moaynio)
MOXHO Nony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekylas paboTta oueHusaetcs B 50 6annos, ntorosas
goopma KoHTpons - B 50 6annos.

Insa 3ayéra:
56 6annos n bonee - "3a4TeHo".
55 6annoB 1 MeHee - "He 3a4TeHo".
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Ing sk3ameHa:

86 H6annos v 6onee - "OTANYHO".

71-85 6anno. - "xopoLwo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeynoBNEeTBOPUTESNBHO".

dopma Mpouenypa oueHUBaHUS 3HaAHUN, YMEHUN, HaBbIKOB U (UK) onbiTa Ortan | Konnyectso
KOHTpOnNSs LesTeNbHOCTU, XapaKTepusyoLLMx atanbl opMUpoBaHNSA KOMMNETEeHLUN 6annos
CemecTp 4

TeKkyLLUA KOHTPONb

NabopaTopHble |B ayanTtopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHNEM, 0byyatolmecs
pabothl NPOBOASAT y4ebHble 9KCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 1 18
NPakTNKO-OPUEHTMPOBAHHbBIX TexHoNorMiA. OLEHNBAKOTCS 3HaHWE MaTepuana u
YMEHWE NPUMEHSATb ero Ha NpakTWKe, YMEHUS 1 HaBbIKM Mo paboTe ¢
obopynoBaHneM B COOTBETCTBYIOLLEN NpedMeTHON obnacTu.

MucbMeHHas  [OByvatowmecst nonyyatoT 3aaHne No OCBELWEHWIO OnpenenéHHbIX TE0OPETUYECKMX
pabota BOMPOCOB 1N pelleHmnio 3aaay. PaboTa BbiNoNHsSIeTCS NMCbMEHHO U coaéTcs 2 12
npenonasatento. OLeHUBaOTCS BnafeHne matepuanom no teme paboThbl,
aHanuTuyeckne cnocobHoOCTU, BnageHne MetToaamm, yMeHNS N HaBbIKW,
HeobxoauMble ONs BbINONHEHUS 3a4aHWA.

YCTHbI onpoc |YCTHBI ONpoc NPOBOAMNTCS HA NPaKTUYecKnx 3aHsaTuax. Obyyatowmecs
BbICTYNaloT C Aoknafamu, COOBWEHNAMN, AOMONHEHNSIMM, YHaCTBYIOT B 3 10
OMCKyccun, oTBeYatoT Ha Bonpockl npenogasatens. OueHnBaeTcs ypoBeHb
LOMalHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO U NOMMYHO U3naratb
Mmartepuvan, aHanM3nposaTtb, POPMyNupPoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha AOMOMHUTENbHbIE BOMPOCHI.

TecTupoBaHve |TecTpoBaHUE NPOXOAUT B MMCbMEHHON DOPME UK C UCMONb30BAHNEM
KOMMbOTEePHbIX cpencTs. Obyvatowmincs nonyyaeT onpenenéHHoe KoM4ecTBo 4 10
TECTOBbIX 3aaHuli. Ha BbINONHEHVE BblAENSeTcs (OUKCMPOBAHHOE BPEMS B
3aBMCMMOCTYM OT KonnyecTea 3amtaHuii. OLeHKa BbICTABNSETCS B 3aBUCMMOCTY OT
MPOLEHTA NPaBWU/bHO BbINONHEHHbIX 3a4aHNA.

OK3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMUCLIMMNAUHBI. OK3aMeH 50
MPOBOLUTCS B YCTHON UMW NUCbMEHHON coopme no Bunetam, B KOTOPbIX
cogepxxatcsl Bonpochl (3afaHus) no Bcem Temam kypca. Oby4atowemycs naértcsi
BpeMs Ha noarotoBky. OLeHnBaeTCs BNageHne MateprasnoM, ero CUCTEMHOE
OoCcBO€EHUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN N YMEHUA NpKn
aHanuase NpobneMHbIX CUTyaunin 1 PeleHN NPaKTUYECKNX 3aAaHniA.

7. NMepeyeHb nuTepatypbl, HEO6X0AUMON ANl OCBOEHUSI AUCLUNINHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT 3y4eHrne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepaTypbl.
NuTtepatypa MoxeT BbiTb AOCTyMHA 0b6y4atowWwmnMcs B OAHOM U3 OBYX BapUaHTOB (M60 B 060MX N3 HIX):

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

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHolr 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHUMOHHO M3 NtoBol TOYKM NMpy BBELEHMM 0BYYatoLLMMCSt CBOErO NIorMHa 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNOoNb30BaHWMKN NevYaTHbIX M3aaHUA BBNNOTEYHbI
ooHA AomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydvatowmxcs no ProcC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTepartypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOSYNS),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnivHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KDY ¢ npasoobnanatensimMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B Hay4uHow
6rbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHON ceTh "UHTepHeT", He06X0AUMbIX AN
OCBOEHUS BUCLMUMINHBI (MOOYNS)

MeToouyeckme MaTepuranbl MO KONNOMAHON XUMUN ANt CTYAEHTOB BY30B -
http://chembaby.com/uchebnye-materialy/xim/4-kurs/kolloidnaya-ximiya/

Ponayrun B.W. Jlekumn no konnongHon xumnn - http://www.chem.msu.ru/rus/teaching/colloid-roldugin-lectures/
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YyebHble MaTepuanbl N0 KONNOUAHOM XumMumn xmmapaka MIY - http://www.chem.msu.ru/rus/teaching/colloid.html
OneKTpOoHHble pecypchl Xummnyeckoro nHetutyta KPY. - http://www.kpfu.ru/main_page?p_sub=12946

9. MeTognueckue ykasaHusl oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUM/IMHBI (MOAYNS)
Bupg, pa6ot MeTtoauuyeckme peKoOMeHoaumum

nekumu Mepen nekunen peKoOMEeHOYEeTCS NPOYNTATh KOHCMEKT Npenblayllei, 4ToBbl akTyanuanpoBaTth 3HAHNUS
1 OCO3HAHHO MPUCTYNUTL K OCBOEHUIO HOBOrO Matepuana. B xone nekuMOHHbIX 3aHSATWiA
PEKOMEHOYETCS TIATEeNbHO KOHCNEKTMPOBATL N3y4aeMblin Matepuan. Cnenyet obpawars BHUMaHWe
Ha TEPMUHbI, (POPMYIIMPOBKY, PACKPbIBAKOWMNE COOEPXAHNE TEX UMW UHBIX NMPOLLECCOB, MEXAHW3MbI
XUMNYECKUX PeaKLUiA, HOMEHKNATYPY COELMHEHWIA, MPAKTUHECKYHO 3HAYMMOCTb N3Y4aeMbIX BOMPOCOB.
XenaTtenbHo 0CTaBnTb B paboumx KOHCMEKTaxX Nosis, Ha KOTOPbIX AenaTh NOMETKN 13
PEKOMEHOOBAHHOM NMTEPATYPbI, LOMOMHAWME MaTepran NPOCNyLWaHHON NEKLUK, a TaKXe
nogyepkmBaoLLe 0cobyto BaXXHOCTb TEX UM UHBIX TEOPETUHECKMX MONOXEHNNA.

B Tom cnyyae, ecnu 6bina nponyuieHa kakas-nmbo nekumsi, HeobxoauMo BOBPEMS €€ BOCCTaHOBUTb,
060yMaThb, CHSATb BO3HMKLWINE BOMPOCHI AJ1s TOr0, YTobbl OCBOEHME MaTepmana 66110 0CO3HAHHbIM.
Hanwune xopolwwmx coBCTBEHHbIX KOHCMEKTOB NEKLMIA - BAXXHOE YCNOBUE YCMELWHON NOArOTOBKM K
9K3aMEHY.

npakTunyeckme | Mporpamma NpakTUYeCcKnxX 3aHSTUI BKNtoYaeT pa3bop TeopeTnyeckoro Matepmana u peleHue 3aga.
3aHATMA Mpu peweHnn 3aaad Hy>XHO 0B0OCHOBbIBaTb KaX bl 3Tan peleHns, UICXoas U3 TeopeTNYECKuxX

MonoXeHui kypca. PeweHuns npu Heo6Xo0OMMOCTU HYXXHO COMPOBOXAAaTb KOMMEHTapUSIMK, CXEMaMU,

YypaBHEHUSIMU XUMUYECKUX peakumii. Mpu paboTe ¢ TepMmMHaMn Heobxoammo obpalartbes K

CnoBapsiM, B TOM 4nce OOCTYMNHbIM B VIHTepHeTe, HanpuMep Ha caiTe http://dic.academic.ru.

Mpu pelweHnn 3aaad Ha NPaKTUYECKUX 3aHSATUSIX MOXET NoTpeboBaTbCs KanbKynsaTop.

nabopatopHbie| PaboTa Ha nabopaTopHbIX 3aHSATUSIX NPeLnonaraeT BbiNoNHEHNE SKCNEPUMEHTAIbHON YacTu, aHanm3a
paboThbl 1 OCPOPMNIEHME NONYYEHHDBIX PE3yNbTaTOB, 3alMTy NabopaTopHol paboTbl, aKTVBHOE y4acTue B

auckyceusix. Mpy nogrotoeke k nabopatopHeiM pabotam cnegyeT NCnonb30BaTh METOAMYECKME

yKasaHusi Mo OUCUMMNIVHE, KOTOPbIE BbIOAIOTCS HA 3aHATUS B 3NIEKTPOHHOM BUAE B KOMMBIOTEPHOM

Knacce unu B 6yMaxHOM UCMOMHEHWN B 0BbIYHON ayaUTOPUU.

K BbINOMHEHWIO 3KCMEPUMEHTA/IbHOM YaCTW CTyLEHT A0MycKaeTCs nocne KONIoKBMymMa, nporpamMma

KOTOPOro U3NoXeHa B METOANYECKMX yKa3aHUsX K nabopaTopHbIM paboTam.

Mo pesynbTatam BbINMONHEHWS NabopaTopHO PaboTbl OCPOPMASIETCS OTYET, KOTOPLIV BKIOYAET

TEOPETUYECKYIO 1 SKCMEPUMEHTAbHYIO YacTb. MNpw 3awmTe nabopaTopHoii paboTbl cneayet

NPeAacTaBUTb OTYET, OTBETUTb Ha BOMPOCHI KOMMOKBUYMA, COAEPXaWMNecs B METOANYECKMX YKa3aHUsIX

K nabopaTtopHoii paboTe, a Takxe Ha BOMPOCHI Npenonasartens.

Mpw BbINOAHEHNM NabopaTopHbIX PaboT HeobxonMMo CTporo cobnoaath TPeboBaHNS TEXHNKU

6esonacHocTy.

[0 Hayana BbINONHEHNS NabopaTOPHOro NPaKTKyMa CTYOEHTbI CAAIOT 3a4€eT MO TEXHUKE

6e30MacHOCTM 1 pacnucbIBAOTCS B KadgpeapanbHOM XypHane. CTyaeHTbl, rpy6o HapylwmBlme

npasuna paboTbl U TEXHVKKN Be30macHOCTM B nabopatopui, OTCTPAHSIIOTCS OT BbIMONHEHUS

nabopaTtopHbIx paboT [0 NOBTOPHOW COa4M 3a4eTa no TexHuke 6esonacHocTy.

camocTtos- | CamocTosiTenbHyto paboTy cnedyeT HadaTb cpasy Xe nocne NepBoii NeKUM U NonyYeHns

TenbHas yuebHO-MeToanyecknx Matepmanos. KOHTPONb pesynbTaToB BHeayauTOpHON CaMOCTOSITeNIbHOM

pabota paboThl Ha y4eBHbIX 3aHATUSX MOXET MPOXOAMTb B YCTHOW, MUCbMEHHOW UMK CMELIaHHON doopMe.
CamocTosiTenbHas paboTta CTyAeHTOB Mo Kypcy BKoyaeT B cebsi NpopaboTKy 1 YCBOEHWE KOHCMEKTOB
NEeKLNiA; U3ydeHne y4ebHoM 1 METOONYECKON NnTepaTypbl, BKo4Yas MHAPOPMALIMOHHbIe
06pasoBaTtenbHble Pecypcbl (3MEeKTPOHHbIE YYeBHMKIN U MeToanYecke nocobus); NoaroTosKy K
nabopartopHbIM paboTam 1 0dPOPMEHEe OTYETOB; pellieHne 3a0a4 U BbINMONHEHWe YNpaxHeHWi no
OCHOBHbIM pasaenam kypca. [py caMocTosiTeNIlbHOM pelleHnn 3aaa4 Hy>XHO 060CHOBbIBATL KaX bl
aTan pelweHuns .PelieHne 3aaa4 AaHHOrO TuMa Hy>XHO NPOoOoNXaTth A0 NpuobpeTeHns TBepabix
HaBbIKOB B UX pellieHnn. PelieHnst npu HeobXoaMMOCTH Hy>XXHO COMPOBOXAaTh KOMMEHTapUsIMU,
CXEMaMU N PUCYHKaMU, YPaBHEHUSMUN XUMUYECKIX PeaKLii.
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MporpamMma aucumnnuHbl "®usmyeckas u konnougHas xumns"; 20.03.01 "TexHocdepHas 6e30nacHOCTL".

Bup pabot MeTtoaunyeckue pekomeHaauum

TecTnposaHue B TecToBbIX 3a4aHNSAX B KaX40M BOMpoce 13 npenctaB/ieHHbIX BAPMAHTOB OTBETA I'IpaBVIﬂbeII7I
Tonbko oavH. Ecnu Bam kaxetcs, 4yto npaBu/ibHbIX OTBETOB 60ﬂbLIJe, BbI6VIpaI7ITe TOT, KOTOprI7I, Ha
Baw B3rnsag, Hanbonee HpaBMﬂbeIﬁ. HauuHatb TecTupoBsaHume cnenyet C TeX BONpocos, B oTBeTax
KOTOPbIX Bbl He coMHeBaeTecbh. Ecnu Bbl He 3HaeTe oTBeTa Ha BOMPOC, Uin He yBepeHbl B
npaBunbHOCTK, cneayeT NponyCcTnTb 3TOT BOMPOC N OTMETUTDb, 4y10bbI MOTOM K HEeMy BEpPHYTbCA. I'Ipm
Bbl60pe npaBunnbHOro oTeeTa cnenyet OencTBoBaTb METO00OM UCKITIOYEHUS, T.€. HY>XHO
nocnenoBsate/ibHO UCKJTKYaTb Te OTBEThbl, KOTOPbIe ABHO HE NOOXOOAT.

HY)KHO OCTaBUTb BpeMs 41 NPOBEPKU cBoen p8.60TbI, 4yTOObl 3aMETUTH U ncnpaBunTb SBHbIE owmnobKu.
CTpeMVITer BbIMONMHNTb BCE 3a0aHUNA TecTa.

YCTHbIA onpoc | Bonpochkl K yCTHOMY Onpocy BblAATCA NEKTOPOM UK nNpenojasareneM. BedylwmM npakTmiyeckue
3aHsaTUS. MNpu NoAroToBKE K YCTHOMY OMPOCY PEKOMEHAYETCS NONb30BaTbCS KOHCNEKTaMu Nekuni,
yuyebHMKamu 1 yuebHO-MeToauYeCKMM NocobmsaMm. [Ins NOArOTOBKM K 3aHSTUSIM PEKOMEHLyeTCA
BblOENsATb B MaTepuane npobnemMHble BONPOCHI, 3aTparvBaeMble NpenogaBsaTenem B nekumu, u
rpynnupoBaTtb MHhOpMaLMIo BOKpyr HUX.Mpu paboTte ¢ TepMmHaMu Heobxoammo obpaliatbes K
cnosapsM, B TOM 4ucne [ocTynHbiM B IHTepHeTe, Hanpumep Ha carite http://dic.academic.ru.

nucoMeHHas | [NMncbMeHHble pa6OTbI npoBOoOATCA NO MHOMBMUAOYyabHbIM 6unetaMm. NMUcbMeHHble pa60TbI BKNOYaroT

pa60Ta KaK Teopetnyeckme Bonpochol, Tak 1 3anaym no OCHOBHbIM pa3aenam Kypca. I'Ip|/| noaroToeske K
3aHATUAM C pelleHneM 3aga4y Moxert I'IOTpe6OBaTbCF| KanbKynsaTop. I'Ip|/| BbINONTHEHNN NMNCbMEHHbIX
3apaHunin CTYOEHT OOJIXXeH NpoaeMOHCTPMPOBATb YMEHNE NPON3BOANTbE XMMNYECKNE pacHeThl,
COCTaBnATb ypaBHEHUA peaKLl,VII7I, 06 BSACHATD nony4yeHHble pe3ynbTarthbl.

aK3aMeH Mpv NOAroToBKE K 3K3aMeHy He0BX0OUMO ONMPaTbCs, NPEXAE BCEro, HA KOHCMEKThl NeKLMiA, a Takxe
Ha NCTOYHUKM, KOTOPble BbiNn NCNONb30BaHbl NPY NOArOTOBKE K nabopatopHbIM paboTam, onpocy 1
TecTMpoBaHuo. BHayane cnegyet npopaboTath BECb MATEPUAn No OpraHNYeckoli XMMum B
COOTBETCTBMM C NPOrPaMMOIl 3K3aMeHa, 0TMETUTL Ans cebst TPy LHbIe BOMPOCHI, 0653aTENbHO B HUX
pasobpatbes. B 3akntoyeHe elle pas LenecoobpasHo NOBTOPUTL OCHOBHBIE MONOXEHNS Kypca,
HeobxonMMble POPMynbl, YPaBHEHUS peakunii, METOLMKN PelleHns 3a8ay. Bce Bo3HMKLWME BONPOCH
HY>XXHO 3anucatb 1 3a8aTb NPENOLABATENO HA KOHCYNbTaLMm, KOTopas NPOBOAUTCS HaKaHyHe
aK3aMmeHa. 9k3aMeH NpoBoAnTCS No bunetam, B KaxLoM Bunete COOEPXUTCS MO ABa TEOPETUHECKNX
Bomnpoca.

Bo Bpemsi npoBeneHUst 3K3aMeHa CTYLEHT AONXEH cobnofatb onpeaeneHHbIe Npasuia NoBeaeHN:
3anpeLaeTcs pasrosaprBaTtb Apyr C APyroM, nepenasaTb APYyr Opyry Kakve-nnbo npenmeThbl, MEHSTb
MECTO B ayAIMTOPMK, MONb30BATLCS CMNPABOYHBIMM MaTepranamu (yuebHukamu,
y4ebHO-METOONYECKMM MOCOBMSAMM, CPABOYHIKAMM, PA3NNYHBIML 3anucsmMm 1 T.n.). He
paspelaeTcs BbIXOANTb U3 ayAMTOPUN, FAEe NPOBOAUTCS 9K3aMeH, 6e3 paspelleHuns aKk3ameHaTopa.
Kateropuyecku 3anpeleHo ncnonb3oBaHne CPeACTB CBS3N, POTO- 1 Buagoannaparypbl,
MUCbMEHHBIX 3aMETOK 1 MHbIX CPELCTB XPAHEHUS 1 Nepeaayn nHgopMauun. 3a HapylweHue npasun
MOBELEHNS CTYLEHT yAAnseTcs C 9K3aMeHa C BbICTaB/EHNEM HEYAOBNETBOPUTENBHON OLLEHKM.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BK/oYasi nepeyeHb NPOrpaMMHOro o6ecneyeHuns 1 MHPOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTIONb3YEMbIX NMPU OCYLLECTBEeHU 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNoYas nepedeHb NporpaMMHOro obecrnedyeHns n MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMme AUCLMNIVHBI (MOZYNS).

11. OnucaHne matepuanbHO-TEXHUYECKON 6a3bl, HEO6X0,AMMON ANS OCYLLLECTBNEHUS 06pa3oBaTe/ibHOro
npouecca no aucuunInHe (Mogynio)

MartepunanbHO-TeXHUYECKOE obecrneyeHue o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNo) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BY4AKWUXCS, YKOMMNIEKTOBAHHbIE CMELNANN3NPOBAHHOR MEBGENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamnTopun oNns KOHTaKTHOWM paboThl C MpenonaBateneM, yKoMnnekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgatoyHbix MaTepuanos.
MynbTumeouitHas ayoutopums.
KomnbioTepHbIii knacc.
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MporpamMma aucumnnuHbl "®usmyeckas u konnougHas xumns"; 20.03.01 "TexHocdepHas 6e30nacHOCTL".

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 cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO u y4ebHbiM nnaHom no HanpasneHuto 20.03.01
"TexHocepHas 6e30nacHOCTb" 1 NpochKnto NoarotToBku "OxpaHa NpUPOLHONM cpenbl U pecypcocbepexeHme”.
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MporpamMma aucumnnuHbl "®usmyeckas u konnougHas xumns"; 20.03.01 "TexHocdepHas 6e30nacHOCTL".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.0/].2 uanyeckast n KonaouaHasi Xummsi

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne nogrotosku: 20.03.01 - TexHocdepHas 6e30nacHOCTb

Mpogounb noarotoBkn: OxpaHa NpuMpPoaHO cpelbl U pecypcocbepexeHune
KBanudomkauus BeinyckHuka: bakanasp

dopma 0byyeHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2017

OcHoBHas nuTeparypa:

1. Donxwukosa B. [. MpakTukym no KonnovagHon xmmun: ydebHoe nocobue ons sysos / B M. Oonxwnkosa, H.M.
3appbimoBa, J1.U. NlonatuHa; nog pen. B.I. KynuunxuHa. - Mockea : Bysosckuii yuebruk: HALL MHdppa-M, 2012. - 288 c. -
ISBN 978-5-9558-0217-6. - URL : https://znanium.com/catalog/product/253361 (nata obpauweHus: 02.06.2020). - TekcT :
3NIEKTPOHHbIM.

2. duanyeckas u konnongHas xumms. JllabopatopHsblii npakTkym / .4, Cunnenb, I.B. MaBpuH. - Hab. YenHsbi:
W3a.-nonurpadp. ueHtp HYN (D) K(MDY, 2014. - 75 c. - TekCT : HENOCPELCTBEHHbIN (60 3K3 - Ha Kad Xund).

3. dusmyeckas u konnomgHas xumns. MeToamyeckue ykasaHus K npaktndeckmum sansatuam/ V4. Cvnnens, M.B.
MaspuH. - Hab. YenHbl: N3a.-nonurpadp. ueHtp HYN(D) K(M)PY, 2014. - 32 c. - TEKCT : HENOCPEACTBEHHDIN (20 3K3. -
kad. Xnd).

JononHuTtenbHas nuteparypa:

1. duanyeckas n konnongHas xmmus (B obLecTseHHoOM nutaHum): yuebHoe nocobue / C.B. MopbyHLoBa, 3.A.
MynnosipoBa, E.C. Opobeiiko, E.B. ®enopeHko. - Mockea : Anbtha-M: MIHDPA-M, 2012. - 270 c.: un. - (NMPO®Unb). -
ISBN 978-5-98281-093-9. - URL: https://znanium.com/catalog/product/321858 (nata obpatweHrus: 02.06.2020). - TekcT :
3NEKTPOHHBbIN.

2. lykun E. . KonnougHas xumns : yuebHuk ons sysos / E. [. WykwuH, A. B. Mepuos, E. A. AMenvHa. - 3-e usg.,
nepepab. n gon. - Mocksa : Beicwas wkona, 2004. - 446 c. : un. - bubnuorp.: ¢. 433. - MNpeaM. ykaa.: ¢. 434-442. - Pexk.
MO. - B nep. - ISBN 5-06-004100-X. - TekcT : HeNOCPeACTBEHHbIN ( 52 3k3 - Bubnnoteka HYN KDY).

3. bynaHos B. B. Xumuyeckas kuHetuka : yuebHoe nocobue / B. B. BynaHos, T. H. JlomoBa, B. B. PbIbkuH. -
CaHkT-lMetepbypr : laHb, 2014. - 288 c. - ISBN 978-5-8114-1542-7. - URL : https://e.lanbook.com/book/42196 (nata
obpaileHus: 02.06.2020). - TeKCT : 3NEKTPOHHbINA.

4. MpakTrKyM Nno onanyeckoi xumun : yuebHoe nocobue ans By3os / [aBT. kon.: M. U. Fenbcpman u op.] ;non pen. M. U.
enbcpmana. - CaHkT-MNeTepbypr : NaHb, 2004. - 256 c. : un., Tabn. - (YuebHukn ons By3os. CneunanbHas nuteparypa). -
Bubnuorp.: c. 246. - Mpun.: c. 248-251. - Pek. YMO. - B nep. - ISBN 5-8114-0537-5. - TekcT : HENOCPELCTBEHHbIN (20
3Kk3 - 6ubnuoteka HYM KdY).
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.0[.2 ®dusnyeckas v KonaouaHas Xmmus

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

HanpasneHne nogrotosku: 20.03.01 - TexHocdepHas 6e30nacHOCTb
Mpogounb noarotoBkn: OxpaHa NpuMpPoaHO cpelbl U pecypcocbepexeHune
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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