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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;
-NoAxoAbl K NO3HaBATENbHOWN 0eATEeNbHOCTY;

- CDYH,D,aMeHTaﬂbeIe 3aKOHbI 1 OCHOBOMNonararwowmne NoOHATUA (*)I/ISI/I‘-IGCKOVI M KONONAHON XNMNWK; 3aKOHOMEPHOCTH,
onpenendiowme BO3MOXHOCTb NPOTEKAHUA XMUMNYECKNX peaKu,w7| B onpegeneHHOM HanpaBneHunn, nx CKOpoCTb, BbIXon
npoaykKToOB B 3aBUCUMOCTW OT yCJ'IOBVIIZ npouecca n CBOWCTB y4acTBylOuwmnx B HEM BELLECTB,

-MeTodbl NpoBeneHnsa n onncaHn4 ncecnenoBaHuia, B TOM Yucne aKcnepuMeHTalbHbIX

JonxeH ymeTb:

-MPUMEeHATb noaxoabl K rno3HaBaTeNbHOMN neaTenbHOCTU, NPUHUWNbI U MeTOObl CaMOOpraHnsaunn n
camoobpas3oBaHus;

-1UCronb30BaTb Ha NPakTVKe OCHOBHbIE METOLbl TEOPETUYECKOro N 3KCNEPUMEHTANIbHOMO UCCNef0BaHNS B
PU3N4ECKON N KONNIONOHON XUMUK;

-NMPUMEHATb 3aKOHbl 1 METObI (DVI3I/I‘-IGCKOI7I M KOJTONAHON XMW npw peleHnn npogpeccruoHanbHbIX 3a4ay;
-NnaHnpoBaTb 3KCNEpPUMEHT, aHanNn3npoBaTb Nony4yeHHble 3KCnepmnMeHTanbHble OaHHbIE.

JlonxeH Bnanetb:

-HaBblKaMu 3CpCpeKTI/IBHOVI camMoopraHnsaumm n CMOCOBHOCTbLIO UCMONIb30BaTb UHHOBALIMOHHbIE noen;

-CNOCOBHOCTBIO NMPUMEHEHUSI 3aKOHOB, MOHSTUI U MOAENEl KNacCU4eckon 1 COBPEMEHHOI GOU3NYECKOi 1
KONNOUOHON XUMUW;

-HaBbIKaMM aKcreprMeHTanbHoi paboTbl ¢ 060pyaoBaHMEM nabopaTtopmmn OU3NYECKO U KONTOULHOW XMW,
-HaBblKaM1 MPOBEeAEHUS U ONUCaHNSA CCNedoBaHWi, B TOM YMCNe 9KCNepUMeHTanbHbIX

JonxeH AeMOHCTpUPOBaTb CNOCOBHOCTb U FOTOBHOCTD!

-CNocoBHOCTb K NO3HaBAaTENbHOM AeSTeNbHOCTH;

-CNOcOBHOCTbL OpraHM3oBaTh CBOK PaboTy paan OOCTUXEHNS MOCTABNEHHbIX Lenei;

-CNOCOOHOCTb UCMONb30BaTh 3aKOHbI U MeToObl (pI/I3I/I‘-IeCKOI7I N KONNOWOHOW XMUN npun peweHunn I'IpOCpeCCI/IOHaHbeIX
3ajav;

-CNocobHOCTb NPUMEHATb HA NPakTUKe HaBblkk NpoBeaeHna n onncaHn4 I/ICCJ'Ie,EI,OBaHI/II7I, B TOM 4ucne
3KCMNnepuMeHTanbHbIX.

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OIMOIMN BO

HaHHas gncuunnuHa (mogynb) BkAtoYeHa B pasgen "B1.B.00.3 AucumnnmHel (Mogynm)" OCHOBHOWM NPOtheCCOHanbLHOM
obpaszosatenbHoi nporpammel 20.03.01 "TexHocdepHas be3onacHocTb (OxpaHa NpUpoLHO cpenbl 1
pecypcocbepexeHne)" n 0THOCUTCS K 0653aTeNbHbIM AUCLMIIMHAM.

OcBauBaeTcs Ha 2 Kypce B 4 ceMecTpe.
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MporpamMma aucumnnuHbl "®usmyeckas u konnougHas xumns"; 20.03.01 "TexHocdepHas 6e30nacHOCTL".

3. O6bem gucumunanHbI (MOAyns) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmxcs ¢ npenopasarenem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatlomxcs

O6was TpynoeMKOCTb ANCLMIMVHBI COCTaBASIET 8 3a4eTHbIX(ble) eanHuML(bl) Ha 288 yaca(oB).

KoHTtakTHasi paboTa - 112 yaca(oB), B TOM 4ncne nekumm - 32 yaca(oB), NpakTuieckne 3aHaTms - 48 yaca(os),
nabopaTtopHble paboTbl - 32 4aca(oB), KOHTPONb caMoCcTosiTENbHOM paboThl - 0 Yaca(os).

CamocrTositenbHasi pabota - 140 Yaca(os).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOHHOr0 KOHTPONS ANCLMUMNANHBI: 9K3aMeH B 4 ceMecTpe.

4. CopepxaHue AuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUI

4.1 CTpyKTypa U TeMaTU4eCKUi nnaH KOHTaKTHON U CaMOCTOATENbHOM paboTbl NO AUCUUNIUHE (MOAYIIO)

Buabl u yachbl
KOHTaKTHOW paborThbl,
Paspenbl pucumnnuHel / MX TPYA0EeMKOCTb CamocrosiTenbHasi
N moayns Cemectp (B yacax) pa6ota
MpakTnyeckuelaboparopHble
Jlekumn 3aHATUSA paboTbl

Tema 1. Xumunyeckas

1. TepMoamMHamuka. 4 4 8 4 16
Tema 2. Xumnyeckoe pasHoOBecCHe.

2. ®dasoBble paBHOBECHUSI. 4 2 4 2 10
Tema 3. Xumunyeckas KuHeTumka.

3. Katanms. 4 4 6 4 16
Tema 4. YyeHue o pacTeopax.

4. OneKTPOXUMUS. 4 4 4 4 16
Tema 5. [loBEPXHOCTHbIE SABNEHWA U

5 ancopbuus B ANCMNEPCHBIX CUCTEMAX. 4 4 6 6 18
Tema 6. CBolicTBa AUCNEPCHbIX

6. cncTem. 4 4 6 2 16
Tema 7. YCTON4MBOCTb ANCNEPCHbBIX

7.|cuctem. Koarynauns sonei 4 4 6 4 16
SneKTponuTamu.
Tema 8. lNonyyeHne n oumcTka

8. IMCMNEPCHbIX CUCTEM. 4 2 4 4 16
Tema 9. [lncnepcHble CUCTEMBI C

9.[xunokoi n razoobpasHoii 4 4 4 2 16
AncrnepcnoHHol cpenon.
Toro 32 48 32 140

4.2 CopepxaHue AuCUUMINHbI (MOBYNSA)
Tema 1. XMMMyeckas TepmoavHammKa.
CopnepxaHue NeKUNOHHBIX 3aHATUN.

MepBblii 3aKOH TEPMOAMHAMUKN. BHYTpeHHSS aHeprus, TennoTta u pabota. dHTanbnus. 3akoH Mecca. Cnencteus ns
3akoHa Necca. SHTanbnuu 0bpasoBaHns 1 cropaHus. CtaHoapTHas SHTanbNMs. 3aBUCMMOCTb TEMOBOro adhdoekTa ot
Temnepartypsbl. YpasHeHne Kupxroga.

BTopoit 3aKoH TepMoANHAMKKM, ero MaTemMaTnyeckoe BblipaxeHue. dHTponus. CTaTMcTMHeckoe UCTONIKOBaHNe NOHATUS
9HTpoNMU. CBS3b SHTPONUM C TEPMOAMHAMMNYECKO BEPOATHOCTLIO. DHeprust Fnbbca, aHeprusi enbMronbua.
OnpepneneHre HanpaeneHns npouecca 1 yCnoBmii paBHOBECHS.

TpeTuii 3akoH TepmoauHaMuki (noctynart NnaHka). BeluucneHne abContoTHOM SHTPOMMU.
CognepxaHune npakTnyeckmx 3aHATUR.

I'IepBb||7| 3aKOH TepMoanHaMUKK. TepMOXI/IMI/ISI. OHTanbnus. 3akoH 'ecca u cneocTeust N3 Hero. BTOpOVI 3aKOH
TepMoaANHAMUKN. 3HTpOI’II/I9. SHeprvm Fm66ca, Heprus CenbMronbua. TepMOXI/IMVI'-IeCKVIe pac4eTbl, pelweHne 3anad.

NabopaTopHas paboTa "KanopumeTpuyeckne namepeHns".

CognepxaHue nabopatopHoit paboTbl: 03HAaKOMNEHME C KanopuMeTpU4eckuMm METOA0M ONpeneneHns TennoBbIx
3PP EKTOB XMMUYECKMX NPOLLECCOB.
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Tema 2. XuMuueckoe paBHoBecue. da3oBbie paBHOBECUSI.
CopnepxaHue NeKUMOHHOMO 3aHATUS.

CKOpOCTb XUMUYECKOMN peakunn. KnHeTtunyeckoe ypaBHEHME. nOpSUJ,OK peakunn. Peakunn Hynesoro, nepeoro, BTOpPoOro
nopsnka. MeToqbl onpepneneHnsd nopsaaoka peakuun. MOJ'IeKyJ'IﬂpHOCTb 3NIEMEHTAPHOro akTa. rlpl/l'-II/IHbI HecoBMnaageHuns
MONEKYNAPHOCTU K nopsAnka peakunn. 3aBncuUMOCTb CKOPOCTW peakunn OT TeMneparypbl. YDaBHeHI/Ie AppeHmyca.
SKcnepmmeHTaanoe onpeneneHne aHeprumn aktmeaumin. CnoxHble peakunn: O6paTI/IMbIe, napannenbHble,
nocnepgoBarte/ibHble. COI'Ipﬂ)KeHHbIe peakunn. LlenHble peakunn: Hepa3BeTB/IeHHbIe N Pa3BETB/IEHHbIE. Cragun uenHbix
peaKLu/u7|. Ponb pannkanos. doToxmmmyeckmne peakunn. 3ak0H 9KBMBaNeHTHOCTU SiiHWTenHa. KBaHTOBbIN BbIXO.
Teopl/ll/l 3/IEMEHTapPHOro akTa XUMUYECKOM peakunn: Teopmnsa akTMBHbIX coy,uapeHl/l|7| N TEe0pnsa aktmuBmpoBaHHOro
KoMnnekca.

Kartanus. Buapl katanusa: roMOreHHsblii U reTeporeHHbIn katanms.

CTaguu roMoreHHoro n reTeporeHHoro Kkartanmaa. BnnsHwne Kartanmaartopa Ha 3Heprut aktnesauunn. NameHeHune aHeprmn
npn roMOreHHoOM n reTteporeHHOM Karanunse. Teopvm banaHanHa. OTpMLLaTeJ'IbeII7I KaTtain3 n aBtokartanma.

CopnepxaHue npakTNYeCcKux 3aHATU.

Ycnosusa xmuMmnyeckoro paBHOBECKUSA, KOHCTAHTa paBHOBECUA N crnocobbl Bblpa>XeHus. CwmelleHne noaBuXHOro
XUMUYECKOro paBHOBECUS Nnog BANAHMEM pasnnyHbIX (PakTopoB. ®dazoBble paBHOBECHKA. PeweHne 3apau.

NabopatopHas paboTa "MiccnenoBaHne CMeLeHnsl XMMNYEeCKOoro paBHoBecus”.
ConepxaHme na60paTopH0|7| pa6OTbIZ n3dyvyeHne BNnAHNA BHEWHNX cpaKTopos Ha cMelweHne XMMmn4eckoro paBHOBECKA.

Tema 3. XuMnueckas kmHetuka. Karanus.
CopepxaHue NEKUMOHHbIX 3aHSATUIA.

Ob6was xapakTepncTuka pacTBopoB. ViaeanbHble pacTBopbl. 3akoH Paynsd. OTKNOHeHNs OT 3akoHa Payns.
OcmoTuyeckoe gaBneHve pacTBOPOB HEINEKTPONUTOB. TepMoamMHammnka pacTeopos. [duarpamMma gasneHve-cocrtas.
®daszosas gnarpamma kuneHus. Nepebii 3akoH KoHoBanosa. NeperoHka u pektngumkaums. A3eoTponHble CMecu.
Bropoi 3akoH KoHoBanosa. OrpaHnyeHHas B3aMmMHas pacTBOPUMMOCTb XKIOKocTelh. BnusHue Temnepatypbl Ha
pacTBopuMocTb. HecmewnBatowmecs XuakocTu. lNeperoHka ¢ BoasiHbIM NapoM. PacnpeneneHne Tpetbero KOMNoHeHTa
mMexay OBYMS pacTBOPUTENSAMM.

SﬂeKTpOXI/IMI/IFI. PaCTBOpr 3NIeKTPONNTOB.

Teopus anekTponuTMyeckon anccoumauum Appenmyca. OCHOBHbIE MOMOXEHUS TEOPUU CUIbHBIX 3nekTponnTos Jebas u
Xtokkensi. AKTUBHOCTb, KO3(O(PMLMEHT aKTUBHOCTW. 3aBMCUMOCTb KO3(DULMEHTA aKTUBHOCTU OT MOHHOM CTbI.
OneKTponpOBOAHOCTL PACTBOPOB. Y AENbHASA 1 9KBMBANIEHTHAS 3NEKTPONPOBOLHOCTb, UX 3aBUCKMOCTb OT
KOHLIeHTpaumMn. 3aKoH HE3aBMCUMOrO OBUXEHNS MOHOB. MOABUXHOCTL UOHOB.

OneKkTpoAHbIE NPOLECCHI 1 ranbBaHUYecKne anemMeHTbl. [anbBaHnyYeckne anemeHTbl. BO3HMKHOBEHME noTeHumana Ha
rpaHuue pasgena as. CTpoeHve OBONHOrO aNeKTpuy4eckoro cnost. YpaBsHeHne HepHcTa ans anekTpogHoro
noteHuuwana. lanbBaHNYeckunin anemeHT. AnekTpoasmxywas cuna (34C) ranbBaHMyeckoro anemeHTa. IranbBaHM4ecKuii
aneMeHT Akobu? DaHnans. CtaHaapTHbIA noTeHuman. Tunbl ranbBaHNYECKMX SNIEMEHTOB.

ConepxaHue npakTNYeCcKux 3aHATUN.

CkopocTb xumnyeckoin peakumm. KnHetnyeckoe ypasHeHue. Mopsaok, MonekynsipHocTb peakumm. KnHeTtnka npocTbix
peakuuii Nepeoro 1 BToporo nopsaakos. KnHetuka cnoxHolx peakunin. Katanus, suasl katanusa. PeweHve 3agau.

NabopatopHas paboTa. "KuHeTka XMMn4ecknx peaxkumin".

CopepxaHue nabopaTopHoi paboThl: N3y4eHe MeTO0B OnpeneneHnst KOHCTaHTbl CKOPOCTU XMMUYECKON peakumu,
pacyeT KOHCTaHTbl CKOPOCTU peakLu.

Na6opatopHas paboTa "3yyeHne sBneHns katanmsa".

CopnepxaHue nabopaTopHoi paboTbl: N3y4eHVe BULOB KaTannaa, U3yyeHne BAMsH1E KaTanm3aTtopoB Ha CKOPOCTb
XVIMUYECKOW peakLmu.

Tema 4. YuyeHue o pacTBopax. dNeKTPpOXUMUS.
CopnepxaHune NeKUMOHHbIX 3aHSATUI.
XuMun4yeckoe paBHoBeCHE.

KoHcTaHTbl paBHOBeCUS 1 cnocobbl X BbipaxXeHusi. KOHCTaHTbl paBHOBECUS FETEPOreHHbIX peakLuuii. YpaBHeHue
N30TEPMbI XMMUYECKON peakumn. 3aBUCMMOCTb KOHCTaHTbl PABHOBECHKS OT TEMMepaTypbl. YpaBHeHne n3obapbl 1
N30XO0Pbl XMMUYECKON peakumu.

®da30Bble paBHOBECUS.

Ycnosusi TepMOAMHAMNYECKOro paBHoOBECUS Mexay doa3amu. [oHsATHe gasa, YMCNo KOMMOHEHTOB, YUCO CTeneHen
cBobonbl. Mpasuno gpas MNb6ca. OJHOKOMMOHEHTHbIE CUCTEMBI. [lmarpamma cocTosiHUSA BOAbl. [IByXKOMMOHEHTHbIE
cuctembl. Tepmmnyecknini aHanma. uarpammbl NNaBkOCTY (CNnasbl) U KPYBbIE OXNaXAEHWS.

CopoepxXaHune nNpakTU4ecknx 3aHATUIA.

Obwas xapakTepuctuka pacTBopoB. VioeanbHbie 1 HemaeanbHble pacTeopbl. KonnvratneHble CBOMCTBA PaCTBOPOB.
TepmoamHammnyeckme CBOWCTBa pacTBOpoB. PeweHune 3agaq.

ONeKTPOoNpPOBOAHOCTb PACTBOPOB SNEKTPONNTOB. DNEKTPOoOHbIE NPOLECCh U ranbBaHUYeckue anemMeHTbl. PelieHne
3apau.
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MporpamMma aucumnnuHbl "®usmyeckas u konnougHas xumns"; 20.03.01 "TexHocdepHas 6e30nacHOCTL".

Na6opatopHas paboTa "3y4yeHne 3aBUCUMOCTU OKUCINTENBHO-BOCCTAHOBUTENBHOMO NOTEHLMAaNa 0T KOHUEHTpauum
pacTBopoB".

CopnepxaHue nabopaTopHoi paboThl: 03HAKOM/IEHME C METOAOM U3MePEeHNst OKUCIUTENIbHO-BOCCTaHOBUTENIbHOMO
noTeHUMana u uccnenoBaHve ero 3aB1UCUMOCTU OT KOHLEHTPaLUK PacTBOPOB 3M1EKTPONMTOB.

Tema 5. MoBepXxHOCTHbIe SIBNIeHUS U aAcopOLMs B AUCNEPCHbIX CUCTeMaX.
CopepxaHune NeKUMOHHbIX 3aHATHNA.
MoBEPXHOCTHbIE SIBNEHUS. XapaKTepucTuka ANCNepCHbIX CUCTEM.

OTnAnunTENbHbBIE MPU3HAKMU AUCMEPCHBIX CUCTEM: FETEPOrEHHOCTb U AucnepcHocTb. Knaccudukaums gucnepecHblx
CUCTEM: MO arperaTHOMy COCTOSIHUIO OUCMEPCHON hasbl 1 AncnepcuoHHomn cpembl (OcTBanbg), Mo pasmepy YacTuy
IUCMEePCHO ¢oasbl, B 3aBMCUMOCTY OT pacnpeneneHuns YacTuy, amcnepcHol goasbl no pasmepam. JinogunbHble v
NMOCPOBHBIE CUCTEMDBI, CXOLCTBO U PasNnyns MeXIy HUMN.

TepMOJJ,I/IHaMI/IKa NOBEPXHOCTHbIX SABNEHUNA. nOBerHOCTHoe HaTaXeHune.

paHnua paspena gas, ee cunoBoe none. YaenoHas cBo604Hasi MOBEPXHOCTHAS SHEPrUs (MOBEPXHOCTHOE HATSXEHME)
Kak xapakTepucTmka aToro nonsi. OCHOBbI TEPMOAVHAMUKU NMOBEPXHOCTHbIX SIBNEHWA. CrylweHne TepMoaMHAMUYeCKMX
CPYHKLWIA B MOBEPXHOCTHOM cnoe. MeTobl 3MepeHUsi MOBEPXHOCTHOMO HATSXKEHWNS Ha NerkonoABUXHbIX MpaHnLax

dpas.

AJJ,COpGLI,I/IFI KakK NOBEPXHOCTHOE ABNIEHMe.

MprynHel 1 BUABI ancopbuun. dusnyeckas 1 xuMmdeckas agcopbums. PyHaameHTanbHOe ypaBHeHre agcopbumm
mb6ca. dMnumpuryeckue ypaBsHeHns MeHpu n dperiHannxa. Teopust MOHOMoNeKynspHoi agcopbuun leHrmiopa. Teopus
nonumonekynsipHoi agcopbuun MonsHu. Teopusi BIT. (BpyHayap, OmmeT, Tennep).

OcobeHHOCTU ancopbumm Ha rpaHnLe XULKoCTV C ra3oBoii Cpeaoii.

MoBEPXHOCTHO-aKTMBHbIE 1 MOBEPXHOCTHO-MHAKTUBHbIE BelwecTBa. OCOOEHHOCTU CTPOEHMS MONEKYN
NOBEPXHOCTHO-akTMBHbIX BelwecTs (IMAB) n nx opneHtaumns Ha mexdpasHol nosepxHocTu. YpasHeHuwe LUunwkosckoro.
MoBepxHOCTHas akTMBHOCTb. MNpasuno Oiokno?Tpaybe.

OcobeHHoCcTU aacopbuum Ha NOBEPXHOCTU TBEPAbIX TEN.

Ancopbuus ra3oB Ha TBEPLbIX MOBEPXHOCTAX. KanunnsapHas KoHUeHTpaums. Agcopbums XuakocTein Ha TBepabIX
noBepxHocTsX. [paBuno ypaBHMBaHWS NonsipHocT PebruHaepa. Aacopbuns MOHOB 13 pacTBOPOB HA TBEPLOWA
nosepxHocTu. Mpaeuno PasHca?lMaHeTa. MloHoobmMeHHas ancopbuus.

AJJ,FG3VI9I, KakK noBepxHOCTHOE ABNneHune.

MprynHbl N MexaHU3M afresun, pabota agreavm. CmadneaHue. IMMEPCUOHHOE M KOHTakTHOEe cMadvBaHue. Kpaegoi
yron cmadvBaHus. YpaeHeHue KOHra. Muctepesnc cMaumeaHnus. MpakTnieckoe 3Ha4eHe cMadnBaHusl.

CopepxaHune NpakTUHECKNX 3aHATUIA.

MoBEPXHOCTHOE HATAXEHUE: MEXAHN3M BO3HUKHOBEHNS, €ANHULIBI M3MEPEHMS, Cnocobbl onpeneneHns. Ancopbums Kkak
NOBEPXHOCTHOE ABNeHne. duanyeckas ancopbuus n xemocopbums. GyHnameHTanbHOE ypaBHeHne ancopbunm M'mbbea.
YpaeHeHus ["'eHpwu, PperiHanmxa, lleHrmopa. OcHoBHbIE NonoxeHns Teopun BIT. [oBEPXHOCTHO-aKTUBHbIE 1
NOBEPXHOCTHO-MHAKTMBHBbIE BellecTBa. [paBuno Tpaybe. YpaBHeHue LLnwkosckoro. PeweHne 3anau.

NabopaTtopHble paboTbl.
Na6opatopHas paboTa "MNMoBepXHOCTHOE HaTsXeHme"

ConepxaHue nabopaTopHoi paboThl: U3ydeHne MeTooB onpeneneHsl NOBEPXHOCTHOrO HaTSXXeHNe XUOKoCTen,
n3MepeHne NoBepXHOCTHOrO HaTSXXeHWsl NOBEPXHOCTHO-aKTVBHbIX BEWECTB CTanarMoMeTpuyeckmm MeToaoM.

Na6opatopHas paboTta "Ancopbunsi Ha rpaHnLe XnaokocTb-ras"

CopepxaHue nabopatopHoii paboTbl: M3ydeHne ancopbunm MAB Ha noBepxHOCTU pasfena Boga-Bo3ayx, onpeaeneHme
BENMYMHbI aacopbunm pacTsopos MAB pasnuyHbIX KOHLEHTPAUWIA, MOCTPOEHUE N30TEPMBbI aacopbuun, pacyeT
npenenbHo ancopbunm 1 onpeneneHne paamepos Monekyn MNAB.

Na6opatopHas pabota "Ancopbums Ha TBepaoi NoBepxHoCTW. MonekynsipHas aacopbums n3 pacTBopoB".

ConepxxaHue nabopaTtopHoit paboTbl: NOCTPOEHUE n30TepMbl ancopbuum MAB Ha NOBEPXHOCTU TBEPLOIO NOPUCTOrO
ancopbeHTa, onpeneneHne yaenbHo NOBEPXHOCTM TBEPLOro aacopbeHTa.

Tema 6. CBoMCTBa AMCNEPCHbIX CUCTEM.
CognepxaHune NeKUMOHHbIX 3aHSATUI.
OnTnyeckme CBOMCTBA AUCMEPCHBIX CUCTEM.

Knaccudpvkaumst seneHuii, Habniogaembix Npu NPOXOXAEHUN CBeTa Yepes OMCTEePCHYo cucteMy. PaccesiHue u
nornoweHune ceeta. YpasHeHns Penes,ero aHanms.

MOJ'IeKyJ'IFIpHO KMHETUYeCKne CBoONcTBa OncnepcHbIX CUCTEM.

MpuynHa MONEKYNSPHO KMHETUYECKIMX SIBNeHU. BpoyHOBCKOe aBMXeHWe 1 Andpdy3ns B GUCNIEPCHBIX CUCTEMAX.
Teopus 6pOyHOBCKOro ABMXEHUS No DitHwTeiHy n Cmonyxosckomy. Jdudpdoyans. 3akoH Puka. KoadpduumeHT
andocby3nun, ypaeHeHne SiHwTeriHa - Cmonyxosckoro. OCMOTUYECKME SBNEHUS B OMCMEPCHbIX CUCTEMax. 3aB1UCUMOCTb
OCMOTMYECKOro AaBneHust 0T pa3mMepoB YacTuL, AMCnepcHol dasbl

SﬂeKTpI/I‘-IeCKI/Ie CBOWCTBA ONCNEepPCHbIX CUCTEM.
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MporpamMma aucumnnuHbl "®usmyeckas u konnougHas xumns"; 20.03.01 "TexHocdepHas 6e30nacHOCTL".

ONeKTPOKMHETNHECKUE SIBIEHUS B IUCMEPCHBIX CUCTEMAaX. DNEKTPOdOPEs, 3NEKTPOOCMOC, NOTEHUMAaN ceanMeHTaumm,
noteHuman TeyeHuns. MexaHnam ob6pasoBaHns U CTPOEHNE [BOWHOrO 3NeKTPUYECKOro CNos Ha rpaHnue pasaena goas.
OneKTpoKMHeTMYeCKUiA unu {(a3eta)- noteHuman. BnnsaHue pasnnyHbix qoakTOPOB Ha BENNYMHY (-noTeHumana.
Cneundonyeckast ancopbuusi, nepesapsiaka noBepxHOCTH, N3031EKTPUYECKOE COCTOSHUE. Y paBHEHNE
enbmronbLa-CMonyxoBckoro. MpakTnieckoe NpYMEHEHNe aNeKTPOKUHETUYECKIX SBMEHWI.

CTpyKTYpHO-MeXxaHNYeCckue CBOMCTBA AUCMEPCHbBIX CUCTEM.

CBO60,D.HO,D.I/ICﬂepCHbIe n CcBA3HOOMCNEepPCHbIe CUCTEMBbI. [NoHsATNE O TUKCOTpOMNun. TeyeHne n BA3KOCTb
CB060,D,HO,D,I/ICI'IepCHbIX arperaTHO-yCTOVIHMBbIX CNCTEM. YpaBHeHVIe HbloToHa. YDaBHeHI/Ie OHWTEenHa n rpaHnubl ero
NPUMEHEeHNA.

CopnepxaHue npakTNYecKux 3aHATUN.

OnTrnyeckme cBOMCTBA OUCNEPCHBIX CUCTEM, YpaBHeHNe Penes. BpoyHOBCKOE ABUMXEHME B ONCNEPCHBIX CUCTEMAX.
CpenHuii KBaapaTnyHbll cagur YacTrubl. Judpdpysms B ancnepcHoix cuctemax. KosdpdpmumeHT andbgoyaum. 3akoH
angpcpysnm duka. OcMoTUYeCKe SBNEHUS B AMCMEPCHbIX cucTeMax. Pacyet ocMotudeckoro nasnexus. CTpykTypa
nBoViHOro anektpudeckoro cnos ([9C) Ha rpaHvLe pa3nena TBepaoe TENO-XUAKOCTb. DNEKTPOKMHETUYECKNIA
noteHuunan. N3oanektpuyeckas Touka. loteHuman ceonmeHTauum n NoTeHUMan TedeHns. SnekTpogopes.
MNpakTnyeckoe NnpuMeHeHne anekTpodopesa. AnekTpoocMoc. MpakTnyeckoe NpUMeHeHWe anekTpoocMoca. Pacyet
3N1eKTPOKMHETNYECKOro noTeHumnana u a1eKTpodpopeTn4eckom NoaBuXHOCTH.

NabopatopHas paboTa "Peonornyeckne cBOWCTBA OMCTEPCHBIX CUCTEM"

CopnepxaHue nabopatopHoit paboTbl: N3y4eHne CTPYKTYPHO-MeXaHN4YeCKUX CBOMCTB AMCMNEPCHbIX CUCTEM, OCBOEHME
9KCMEPUMEHTaNbHOro MeToAa onpeneneHns oUHaAMMYeCKon BA3KOCTN AMCNEPCHBIX CUCTEM C NOMOLLbIO BUCKO3UMETPpa
Xénnnepa.

Tema 7. YcTOMYMBOCTb AMCNepCHbIX cucteM. Koarynauus 3onem anekTponmramu.

CopgepxaHue NeKLUMOHHBIX 3aHSTUIA.

Buaopl yCTOIZLII/IBOCTI/l ONCNEepPCHbIX CUCTEM. CeaumeHTaUVOHHAs (KI/IHeTW-IeCKaFI) yCTOIZHMBOCTb OncnepcCHbIX CUCTEM.
Ce}J.I/IMeHTaLI.I/IOHHO-)J.I/I(*)(*)y3I/IOHHOG paBHOBECHKE. CKOpOCTb ceanMeHTauunn. AFpeFaTI/IBHaFI yCTOVIHI/IBOCTb OncnepcHbIX
CUCTEM. rlpOLl,eCCbI, Hapyuwawuwmne arperatmBHyro yCTOIZLII/IBOCTbI Koarynauums, koanecueHcus.

Koarynsuws sonei anektponutamu. Teopus koarynsaumm CMonyxoBckoro. KnHeTrika 6bicTpoli 1 MeLneHHON Koarynsumm.
PacknuHuBaowee nasneHve no OepsiruHy. CoBpeMeHHast TEOpUst Koarynsiuum nmocpobHbIX 30Nel 3NeKTponMTamMm -
Teopus ONDO (OepsrvH, NaHpay, Pepseit, OBepbek). 3aBNCMMOCTb KOArynsiLuy OT NpUMpPOAbl U KOHLEHTPaLmUm
anekTponuta. lNpasuna Wynbue-Mapaon. Koarynauus cMecbio an1eKTPONUTOB, aHTaroHN3M, CUHEPTn3M.

CopoepxxaHune nNpakTU4ecknx 3aHATUiA.

By bl yCTOMYMBOCTU ONCNEPCHBIX CUCTEM: arperaTnBHas U ceguMeHTaumoHHHas. Koarynauus sonen sanekTponntamu.
OcHOBHbIe NonoXxeHus Teopum koarynsaumm Cmonyxosckoro. Teopusa ON1DPO (OepsrvHa, NlaHaay, Pepeest u Osepbeka).
Mopor koarynsumwn. MNpasuna Wynbue-Mapaon. Pewexne 3apay.

Na6opatopHasi pabota. "Koarynsuus 3oneii anekTponutamy 1 onpeneneHve nopora koarynsauum'”.

ConepxxaHue nabopatopHoit paboThl: onpeaeneHne Noporos Koarynsuym 30M1ei 1 pacyeT Koarynmpyowen
CMOCOBHOCTM 3NEKTPONNTOB.

Tewma 8. NMonyyeHne N oYUCTKA AUCTEPCHbIX CUCTEM.
ConepxaHue NEKUMOHHbBIX 3aHSATUIA.

Knaccucprkauus MeTOA0B NONy4YeHUs AUCNEPCHbIX cncTeM. MeTomdbl AUCNEPrMpoBaHns, UX XapakTepucTuka.
KoHaeHcaunoHHble MeTOLbI NMONy4YeHUS ANCNEPCHBIX cucTeM. Puamyeckas KoHaeHcauus. XuMmyeckas KoHLeHcaLMUs.
Mwuuennoobpa3oBaHue B AMCMEPCHbBIX CUCTEMAX, CTPOEHWE MuLenn. MeTon nentusaumu, ero cylwHocTb. Ounctka
KONNOWIHbIX CUCTEM: AMANN3, ANEKTPOLMANMN3, YNbTpaguibTpaums, obpaTHbIli 0CMOC.

CopoepxaHune NpakTU4ecKnx 3aHATUIA.

MexaHunam muuennoobpasoBaHus B AMCNEPCHbIX cucTemax. [onyyeHue 3onelt METOAOM XMMUYECKON KOHAEHCALUN.
N3bupartenbHas ancopbumns NOHOB Ha TBEPLON noBepxHocTu. [MNpasuno ®asHca-MNaHeTa. CTpykTypa MALENNbl 30115
Arperat muuennsl, 8po, rpadyna. CTpoeHne Muuenn B 3aBUCMMOCTY OT YCNOBUIA X nonydeHus. OnpenenexHve 3apsana
KONNonaHon Yyactmupl 3ons. PeweHne 3anav.

Na6opatopHas paboTa. "MeToabl Nony4YeHns ANCNEPCHbIX cucTem".

CopnepxaHue nabopaTopHoi paboTbl: 03HAKOMAEHUE C PA3NINYHBIMW METOAAMM NOMYYEHNS LUCNEPCHBIX CUCTEM
(BmcnepryposaHne, KOHAeHcauus, nenTnsauus).

Tema 9. ucnepcHble CUCTEMbI C XXMAKOW U ra3oo6pa3Hon AMcnepcCUoOHHON cpeaoi.

CopnepxaHue NeKUMOHHbIX 3aHSATUN.

JwncnepcHble cncTeMbl C XNAKON AMCNEPCUOHHON Cpenon.

CycneHaun 1 3011, UX CXOACTBO U pasnunyns. BnusHne pasMepos YacTul U yaenbHON NOBEepPXHOCTM 30M1ei Ha CBOMCTBa
cucTeM. Mepexon 3ons B renb. CTpyKTypa 1 CBOWCTBA renei.

OMynbcun npsimble 1 obpatHble. Knaceungukaums. CnocobHOCTb K camonpon3sobHoMy obpasosaHuto. Ctabunusatopb
amynbcuii. ObpaleHne ¢as B aMynbcusx. [leamynoruposarue. MNpuMeHeHne amynbcuii. MNeHbl. CTpoeHue, CBOMCTBA 1
MexaHun3m obpasoBaHus. KpatHOCTb neH. YCTonumBocTb neH. MeTonbl paspyweHus. Teepaple neHbl. [onyyeHue u
NPYIMEHEeHMe MeH.

am PAEKTPOHHBH
Crpanuua 7 n3 28. Bl YHHBEPCHTET

S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky



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

JucnepcHble cncTemsl ¢ F83006p3.3HOI7I ONCNepCnoHHON cpeaon.

Aaposonun. ObpasoBaHne, 0COOEHHOCTU CTPOEHNS, CBOMCTBA. YCTOMYMBOCTb asapo3oneii. MNpakTnyeckoe 3Ha4YeHne
aspo3onert. A3po30/Kn 1 oxpaHa okpyXaiouen cpenpl. MeToabl paspylweHns 1 ynasnneaHus asposoneit. bopoba ¢
3arps3HeHnemM atMocdepsi.

KonnongHble noBepxHOCTHO-akTUBHblE BewecTsa ([1AB).

CtpoeHue n pasmep monekyn konnongHbix NAB. Knaccudpukaums. Mpyumepbl NpupoaHbix U cuHTeTndeckux MNAB.
KpuTnueckas koHUeHTpauus MuuennoobpasosaHus, eé onpeneneHe. MexaHuaMm MoLWEro LeicTaus.
MwuuennoobpasoBaHue 1 contobunusaums. MNprmeHeHne konnowaHbix MAB.

KonnongHas xvmns BbICOKOMONEKYNAPHbIX coeanHeHuii (BMC)

OcobeHHocTu cTpoeHus monekyn BMC. Knaccndgoukaumust BMC. Ceolictea pacteopos BMC. 3aBucrMocTb BA3KOCTM
pacTteopoB BMC ot koHueHTpauun. Cnocobbl onpeneneHns 1 BblpaXXeHns BA3KOCTU: OTHOCUTENbHAS, yaenbHas,
npenenbHas, XapakTepucTnieckas BA3KOCTb. IMnupuyeckoe ypasHeHne Mapka-XaysuHka. HabyxaHne, obpasosaHue
CTyOHeN n nx cBoncTea. BaxHeriwmve npeacrasmteny NPUPOLHbIX U cuHTeTn4eckmx BMC.

CopnepxaHune NpakTU4ecknx 3aHATUIA.

SMynbcuun, knaccudpukaums, ctabunnsaums, cBoicTea. A3po3onu, xapakTepucTika, CBONCTBa, MeToabl 06pasoBaHus u
paspyleHns. XapakTepucTuka n knaccugprkaums konnonaHsix MAB, kputuyeckas KOHUEHTpaUWs MULEennobpasoBaHus.

NabopatopHas pabota "OnpeaeneHve KpUTUYECKON KOHLIEHTPaLMN MULIENT006pa3oBaHns KONMOWAHbIX
MOBEPXHOCTHO-aKTMBHbIX BElLEeCTB".

CoaepxaHue nabopatopHoi paboTbl: 3ydeHne MuuennoobpasoBaHns B pactBopax konnonaHeix MAB, onpenenexve
KPUTMYECKOW KOHLEHTPALMUW MULENNN0Opa30BaHus.

5. MNepeueHb yue6HO-MeTOOMYECKOr0 obecneyeHns M1 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucuUnInHe (MOAOYIHO)

CamocTosiTenbHas paboTta obyyatowmxcst BbIMONHSAETCS Mo 3a4aHWIo U NpU METOANYECKOM PYKOBOLACTBE Npernonasartens,
HO 6e3 ero HeNocpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO PaboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHyto paboTy. CamocTtosiTenbHas paboTta obyyatowmxcst
BK/IOYAET KakK MONHOCTbIO CaMOCTOATENIbHOE OCBOEHME OTAENbHbIX TEM (Pasfenos) ANCUUMAMHBI, Tak 1 NPopaboTKy TeM
(pa3penos), ocBavBaeMbIX BO BpEMS ayAUTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatolmecs YnuTaoT u
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONHSOT 3aaHNs, HanpaBneHHble Ha 3aKpeneHne
3HaHW 1 0TPabOTKY YMEHWIA N HABbLIKOB, FOTOBSITCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO ANCLMIINHE.

OpraHuzauusi caMocTosTeNnbHon paboTbl 0ByHaloWUXCS PernaMmeHTMpyeTCsl HOPMAaTUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NUTepaTypoii N aNeKTPOHHbIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIoYas:

Mopsnok opraHM3aummn 1 OCyLWecTBAEHNS 0Dpa3oBaTeNbHON AeATENbHOCTM N0 06pasoBaTebHbLIM NPOrpamMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 ropa Ne301)

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICIUMX Y4EOHbIX 3aBeaeHMN"

YcTaB chenepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHUBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTeNbHOMO yYpeXaeHns
BbICLWero npodgeccroHansHoro obpasosanHus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

NokanbHble HopMaTtueHbIe akThl KasaHckoro (IMpuBonXckoro) goeiepanbHoro yHuBepcureTa

6. POHA, OLLEHOYHbIX CPEeACTB NO AUCLUUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMN C YKa3aHWeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTe/ibHON
nporpaMmMbl U HOPM KOHTPONS X OCBOEHUS

dopmMa KOHTpons OueHunBaeMblie
Oran KOMNETEHLIMM TeMmbl (pa3pernbl) AUCLUMUHBI
CemecTp 4
| TekyLLymin KoHTpONB)|
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MporpamMma aucumnnuHbl "®usmyeckas u konnougHas xumns"; 20.03.01 "TexHocdepHas 6e30nacHOCTL".

bopma KoHTponss |OueHMBaeMble

PTan KOMMNeTeHuun

Tembl (pa3nenbl) AUCLUMUHDI

1. XuMnyeckas TepmoanHamuka.

2. Xummnyeckoe pasHosecue. PasoBble paBHOBECUSI.

3. Xummnyeckas kuHetnka. Karanms.

4. YyeHuve o pacTeopax. OnekTpoXumMusl.

5. NMoBepxHOCTHbIE SBNEHNS 1 aAcopbums B AMCNEPCHbIX
NabopaTopHble MNnK-23, OK-6, OK-10, |cucTemax.

paboTbl nK-22 6. CBoWicTBa AUCNEPCHbIX CUCTEM.

7. YCTON4MBOCTb AMCNEPCHbIX cucteM. Koarynaums 3onen
SNeKTponnTaMu.

8. MNonyyeHune n o4ymcTka ANCNEPCHBIX CUCTEM.

9. OucnepcHble CUCTEMBI C XNIKOW 1 ra3oobpasHoit
OMNCNEePCUOHHON Ccpenoi.

1. Xummyeckas TepmoanHamumka.

2. Xumunyeckoe paBHoBecne. Pa3osble paBHOBECHUSI.

3. XnMuyeckas 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. Xummnyeckas kuHetnka. Karanua.
4. YyeHuve o pacTesopax. OnekTpoxXumMusl.
5. NMoBepxHOCTHbIE SBNEHNS 1 aacopbumns B AMCNIEPCHbIX
3 [YcTHbI onpoc OK-6, OK-10, MK-22 cneremax.
’ ’ 6. CBoWicTBa ANCNEPCHbIX CUCTEM.
7. YCTON4MBOCTb AMCNEPCHbIX cucteM. Koarynaums 3onen
SNeKTponnTaMu.
8. MNonyyeHune n o4yncTka ANCNEPCHBIX CUCTEM.
9. IucnepcHble CUCTEMBI C XMNIKOW 1 ra3oobpasHoit
ONCrnepCuUoHHOM cpenon.

1. Xumnyeckas TepmoanHamumka.

2. Xumunyeckoe paBHoBecne. Pas3osble paBHOBECHUSI.

3. XvMuyeckas knHeTuka. Karanms.

4. YueHune o0 pacTtBopax. OnekTpoxXumus.

4 MucbmeHHas paboTa OK-6 , OK-10 , MK-22 5. MoBepxHOCTHbIE IBNEHUS U aacopbuns B ANCNEPCHbIX
cucTemax.

6. CBoWiCTBa OAUCNEPCHbIX CUCTEM.

7. YcTonumsocTb ancnepcHbix cucteM. Koarynauus sonem

3NEKTPONNTamu.

8. NMonyyeHune 1 o4mcTka OMCNepCHbIX CUCTEM.

2 |TectupoBaHue OK-6 , OK-10, lNK-22

OK-10, OK-6, MK-22,
Ok3ameH MK-23

6.2 OnucaHue nokasarenen u Kputepues oueHuBaHus KOMMEeTeHU N Ha Pa3IyHbIX 3Tanax ux q‘.)OpMVIpOBaHVIﬂ,
onucaHve wkKan oueHuBaHuns

Kputepum
dopma OoueHuBaHusA Oran
KOHTpoOns
OTnn4YHO Xopoluo Y nosn. Heyn.
CemecTp 4
TekyLLUA KOHTPONb
SAEKTPOHHBH
CtpaHnua 9 ua 28. il YHHBEPCHTET
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lMpooemoHcTpupoBaH
BbICOKWIA YpPOBEHb
BNafeHnsa maTepunasnom.
MposBneHsbl
NpeBOCXoAHble
CnocobHOCTM
NPUMEHSTb 3HAHNS U
YMEHUS K BbIMNOTHEHUIO
KOHKpPEeTHbIX 3a0aHui.

3agaHuni.
MpucyTcTBytOT
He3HaynTenbHble
owmnobkm.
MpoaemoHcTpupoBaH
XOPOLLUNA ypOBEHb
BNafeHns Mateprasnom.
[MposiBneHbl cpenHne
CMocobHOCTK
NPUMEHSTb 3HAHUS 1
YMEHUS K BbINOMHEHNIO
KOHKPETHbIX 3a4aHuI.

MpwucyTcTaytOT
cepbéaHble oWwnbkm.
MNpooemMoHcTprpoBaH
Y OOBIETBOPUTESNbHbIN
YpPOBEHb BNaneHns
mMaTepuanom.
lMposiBneHbl HU3Kne
CnocobHOCTM
NPUMEHSATL 3HAHNSA 1
YMEHMS K BbIMOIHEHNIO
KOHKPETHbIX 3a4aHuiA.

MpoaemoHcTpupoBaH
Hey,00B/ETBOPUTESbHbIN
YPOBEHb BnageHus
MaTepuvanoMm.
MposBneHsl
He[ocTaTo4Hble
CMnocobHOCTK
NPUMEHSATDL 3HAHNS U
YMEHUS K BbIMOTHEHNIO
KOHKPETHbIX 3a4aHWIA.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS

OTnN4YHO Xopoluo Y nosn. Heyn.

Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n

paboTbl METOLbl MICNONb30BaHbI |METOAbI NCMONb30BaHbl [METOLbI YACTUYHO MEeTOAbl NCMONb30BaHbI 1
npasunbHo. MNposBneHa |B OCHOBHOM MPaBWUIbHO. [MCNONb30BaHbI HenpaBWIbHO.
npesocxoaHas MposiBneHa xopowas  |npasunbHo. MNMposiBneHa |lMposeneHa
TeopeTuyeckas TeopeTtnyeckas yLOBNETBOPUTENbHAA  [HEYLOBNETBOPUTENbHAS
noaroToBka. NoLAroToBKa. TeopeTuyeckas TeopeTuyeckas
Heobxoanmble HaBblky  [HeobxoauMble HaBblKU  |MOArOTOBKA. NMoOAroToBKa.
N YMEHMS NOMIHOCTbIO (M yMeHns B ocHoBHOM  |HeobxoamMble HaBblkn  |Heobxoanmble HaBbIKY
OCBO€eHbI. Pesynbtart OCBOEHbI. PesynbTat N YMEHUS YACTUYHO 1 YMEHWNS HE OCBOEHHI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MOMIHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoi paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ 4acTUYHO He COOTBETCTBYET €€
uensim. Lensm. COOTBETCTBYET €€ Lensm.

Lensm.

TecTnpoBaHue [(86% npaBunbHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
oTBEeTOB U1 Honee. NpaBuNibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |[OTBETOB U MEHEE. 2

YCTHbIV onpoc B oTBeTe kayecTBeHHO |OCHOBHbIE BOMPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO codepXaHue [TeMbl packpbiTbl. packpbita. OtBeT cnabo [MoHsTWAHLIA annapaTt 3
Tembl. OTtBeT xopowo  |CTpykTypa oTBETa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. Lenom ageksartHa TeMe. [[oHATUIHBbIA annapaT  |Hey4OBNETBOPUTENBLHO.
MpekpacHo ocBoeH XopoLwo 0cBoeH OCBOEH YaCTUYHO. lMoHumaHune matepuana
MOHATUAHBLIM annapaTt. |MOHATWIHbIA annapart. ([ToHVMaHue oTaeNbHbIX |hparMeHTapHoe nu
MpoaemoHcTpypoBaH  [[MpooeMOHCTPUPOBaH  |MONOXEHWIA N3 oTcytcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLWMIA YPOBEHD mMatepuana no Teme. oopMynupoBaTb CBOU
NMoHMMaHns Matepuana. [noHumaHus Mmatepuana. |Y 4oBneTBopuTeNbHOE  [Mblcin, obcyXxaatb
MNpeBocxonHoe ymMeHne [Xopouwee ymeHuve yMeHune ONCKYCCUOHHblE
oopMynupoBaTb CBON  |pOpMynMpoBaTh CBOM  [(DOPMyNMPOBaTbL CBOU  |MONOXEHUS.
Mblcnu, obcyxaatb Mbicnu, obcyxaaTb Mblcnu, obcyxaatb
INCKYCCUOHHbIE INCKYCCUOHHbIE LNCKYCCUOHHbIE
NONOXEHWS. MONOXEHUS. NONOXeHMS.

lMncbmeHHas  |[paBunbHO BbINONHEHDI |[1paBuIbHO BbiNONHEHA (3anaHus BbINONHEHbI  (3a4aHns BbINOMHEHDI

pabota BCE 3a4aHus. 6onblas yacTb bonee 4eM HaMONOBKHY. |[MEHEE YEM HAMONOBUHY.| 4

KETPOHHBH
B_EPCHTET
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dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS
OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauYuUTenbHble Npobenbl
cucTeMaTnyeckoe u y4eBHO-NPOrpaMMHOro  |y4ebHO-NPOrpaMMHOro  |B 3HAHWNSX OCHOBHOMO
rny6okoe 3HaHue maTtepuana, ycnewHo |vatepuana B obbeme, [y4ebHO-NporpamMmMHOro
y4eOHO-NPOrpaMMHOro  |BbINOMHWA HeobxoAMMOM NS MmaTtepwvana, LonycTun
martepuana, ymeHme npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [NMpuHUMNnanbHble
cBOOOHO BBIMOMHSATE  |MpOrpaMMon 3aaaHns, |npeacTosiwei paboTel  |oWnOKW B BbINMONHEHWN
3ajaHus, YCBOW/ OCHOBHY!HO no npodpeccun, npenyCMOTPEHHbIX
npenycMoTpeHHbIe nuteparypy, crnpaswuncs ¢ Nporpammoii 3afaHui n
NnporpamMoi, yceoun  [pekoMeHOoBaHHyHo BbINO/IHEHNEM 3aAaHuit, [He cnocobeH
OCHOBHYIO NUTepaTypy 1|nporpammori npemnycMOTPEHHbIX NPOLOMXUTL 0ByYeHue
3HaKoM C OMCUWMNVHBI, NoKasan |NporpamMmoli, 3HakoM € |Mnn NpUCTYNUTL Mo
LOMONHUTENbHOM crcTeMaTnyeckuii OCHOBHOW NTepaTypo, |oKOHYaHUK
nuTeparypo, XapakTep 3HaHWM No0  |PEKOMEHA0BAHHO yHMBEpcUuTeTa K
pekoMeHa0BaHHOM OMCUUNVHE 1 nporpammoii NPOgECCMOHANbHOM
nporpammoi cnocobeH K ux OVCUMNVHBI, AONYCTUN |OesTensHoCTM 6e3
OUCUMNVHBI, YCBOUA  |CaMOCTOSATENIbHOMY MOrpewWwHOCTA B OTBETE [OONONHUTENbHBIX
B3aMMOCBSI3b OCHOBHbIX [MONONHEHMIO 1 Ha aK3aMeHe ¥ npu 3aHSATUI Mo
NOHATUI ANCLUMMNINHBI B [0BHOBNEHWIO B XO4€ BbIMNONHEHUN COOTBETCTBYIOLWEN
NX 3Ha4YeHUN OJist LanbHelwen yyebHOW  |9K3aMeHaUMOHHbIX OMCUMNVHE.
npuobpeTtaemoit paboTbl 1 3afaHuii, Ho obnapaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYecKme LesTenbHOCTU. 3HaHVSIMW ONS UX
cnocobHocTy B ycTpaHeHus nofg
NOHMUMAHWK, N3NOXEHNUN PYKOBOLACTBOM
1 MCMNONb30BaHU npenogaeaTensi.
y4e6HO-NPOrpaMMHOro
martepuana.

6.3 TunoBble KOHTPONbHbIE 3a8aHUs UK UHble MaTepualbl, He00XoaMMbie OIS OLLEHKWN 3HaHUW, YMEHUNA,
HaBbIKOB U (MW1M) onbiTa AeATeNbHOCTU, XapakTepu3yloL X atanbl joopMUpoBaHUA KOMNETEHLUN B npoLiecce
0CBOeHUs 06pa3oBaTeNbHON NPOrpamMmbl

MpwunoxeHne. Pa3BépHyToe copepXaHne OLLEHOYHbBIX CPEACTB - B MPUKPENNEHHOM dhaiine
F1488343966/Fizicheskaya__i_kolloidnaya_khimiya__Metodicheskie ukazaniya _dlya_laboratornykh_rabot.pdf

CemecTp 4

TekyLLMiA KOHTPONb

1. NNabopaTtopHbie paboTbl

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

KpuTepuu oueHmBaHns nabopatopHbix paboT

Ecnu akcnepuMeHTanbHas 4acTb BbINO/HEHA NPABUIIbHO, CAMOCTOSATENBHO U B MOMHOM 06bEMe; 0THET No nabopaTopHOW
paboTe 0chopMNIEH B COOTBETCTBUM C METOANYECKMMU YKa3aHUAMU, COLEPXKNT HEOOXOANMBIE PACHEThI, CXEMbI, (DOPMYTIbI,
ypaBHeHMs peakuuii, 06bsSICHEHVS HabnoAaEMbIX SIBNEHNIA, BbIBOLbI; paboTa NpeLcTaBneHa K 3awWnTe B ykasaHHbIA CPOK;
Ha 3a4aHHble BONPOCH! CTYIEHTOM AaHbl BEPHbIE, 060CHOBAHHBIE, Pa3BeEPHYTbIe 0TBETHI ? 0T 13 no 16 Hannos.

Ecnun 3KCnepmuMeHTanbHasa 4acTb BbiNO/IHEHA CAMOCTOATENIbHO B MNOJIHOM O6'béMe; oT4yeT no na6opaTopH0|7| pa60Te nveert
He3HauuTenbHble NOrpPewHoOCTN B 0OPOPMIIEHUN; pa60Ta npencrasneHa K 3alunTte B yKa3aHHbII7I CpPOK; HEe Ha BCe
3adaHHble BONPOChbl CTYAEHTOM OaHbl BEpPHbIE, O6OCHOBaHHbIe, pa3BepHyTbie OTBETbI ? o1 9 no 15 6annos.

Ecnu akcnepuMeHTanbHas 4acTb BbINO/HEHA CAMOCTOSITENbHO 1 B MOMHOM 06bEMe; oT4eT no nabopartopHoii paboTe
MMeeT He3Ha4UTeNbHbIe MOrpeLHOCTY B 0popMieHn; paboTa NnpeacTaBneHa K 3almTe HeCKoNbKo MNo3Xe yKa3aHHoro
CpokKa; Ha 3aaaHHble BONPOCh! CTyIeHTOM AaHbl BepHble, 000CHOBaHHbIE, HO He BCeraa pas3BepHyTble oTBeThl ? oT 1 o 8
6annos.

NabopaTopHble paboTbl NO3BOASIOT NPOBECTY CPE3 3HAHUI 0BYHAIOWMUXCSA N OLEHWTb YPOBEHb CHOPMUPOBAHHOCTH
KOMMETEHUNIA.

Tema 1. Xumunyeckas tepmoguHammka.

Na6opatopHas paboTta "KanopumeTpuyeckme namepeHms".
Bonpocebl k 3awute nabopatopHoit paboThbl.

1. Kakum 06pa3om onpenensieTcs TeNNoBov apdeKT XMMMYECKON peakLumum?

2. CcpopmynumpyiiTe 3akoH 'ecca 1 cnefcTBrsl U3 HEro.

3. OxapakTepusayinTe 3aBMCUMOCTb TEMNOTbI XMMUYECKOM peakuuy oT TemnepaTypsi.
4. Kanopvmetpus. Xapaktepucrmka Mmetoaa.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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5. Uto Takoe cTaHOapTHas sHTanbnms obpasoBaHus BelwecTea? s Kakux BewecTs oHa pasHa 07

Tema 2. Xummyeckoe pasHoBecuUe.

NabopatopHas paboTa "ViccnenoBaHme CMeLeHnsl XMUYEeCKoro pasHosecus”.

Bonpochl k 3awmTe nabopatopHoii paboTbl.

1. Cchopmynupyiite yCNOBMS XMMUYECKOrO PaBHOBECKS.

2. Chopmynupyiite 3aKOH OEACTBYIOWNX MACC 1 3anuUNTE ero BblipaXeHue Oas KOHKPETHOW peakuum.

3. MNo4yeMy xuMmnyeckoe paBHOBECWE HA3bIBAETCS OUHAMNYECKUM?

4. ChopmynunpyinTe NpUHLUN NOABUXHOro paBHoBecus Jle-llatenbe n noscHUTe ero npumepamu.

5. Kakum 06pas3oM Ha CMelleHe XUMNYECKOro PaBHOBECUS BNIUSIET UBMEHEHME TEMMepaTypbl, KOHLIEHTpaLum
pearvpyoLLmx BelecTB 1 NpoaykToB peakumun? Mpusenmte npumepsl n3 nabopatopHoi paboThbl.

6. Ons kakux peakuuii USMEHEHNE OABNEHNS NPVBOLMT K CMELEHMIO XUMUYECKOrO paBHoBecus? MpueeanTe npumepbl.

Tema 3. Xumnyeckas kuHeTuka. Karanms.
NabopatopHas paboTa "KnHeTnka XmMMm4eckmx peakuui".
Bonpocebl k 3awute nabopatopHoit paboThbl.

1. OCHOBHbIE MOHSTUS XUMNYECKOW KMHETVKN. MexaHnaM, CKOPOCTb, MONEKYNSIPHOCTD 1 MOPSAOK peakumu. B uem
OTNINYVE MONEKYNSIPHOCTY U NOpsiaKa peakuum?

2. YKaxuTe MONeKynsipHOCTb 1 NOPSiOK peakuun, naydyeHHol B nabopatopHoli paboTe.

3. 3aBMCMMOCTb CKOPOCTU OT KOHLEHTPaLMN pearnpyrowmx BelecTs.

4. 3anuwmnTte KMHETUYECKNe ypaBHeHns peakunii 1 n 2 nopsakos. Mpueeante npumepsl peakunii 1 1 2-ro Nnopsiakos.
5. OxapakTtepusyinTe MeToanl onpeaeneHus nopsaaka peakumm.

NabopatopHas paboTa "M3yyeHne sBneHust katanmaa".

Bonpocel k 3awute nabopaTtopHoit paboTbi.

1. O6BACHUTE CYWHOCTb KaTaMTU4eckoro agodpekTa.

2. OxapakTepusyiTte BUOb Katanuaa.

3. l'omoreHHbIi kaTanus. MNpreenute npumep 13 nabopatopHoii paboTol.

4. [eTeporeHHbIii katanus. MNprneeaute nprmep 13 nabopaTopHO PaboTbl N OO BACHAUTE Ero.
5. O6bsICHNTE MEXaHN3M AencTBUS kaTtanmsartopa.

Tema 4. YyeHue o pactBopax. dneKTpoxuMums.

NabopatopHas paboTta "PaBHOBecKe B pacTBOPE YKCYCHO KMCNOThI".

Bonpocsl k 3awute nabopatopHoit paboThbl.

1. OxapakTepuayite naeanbHble pacTBopbl U KONUraTUBHbIE CBONCTBA PacTBOPOB.

2. HenpeanbHble pacTBopbl U UX CBOWNCTBA, OTANYMNE OT naeanbHbIX PaCTBOPOB.

3. YT0 Takoe aKTMBHOCTb 1 KO3OPULIMEHT aKTUBHOCTUN?

4. Ha 4yeM ocHOBaH NOTEHUMOMETPUYECKMIA METOL aHann3a?

5. B yem cyTb onpeneneHns KOHCTaHTbl 1 CTeNEeHN Anccoumaumm yKCyCHOM KMCNOTbl METOAO0M MPAMON NOTEHLMOMETPUN?

Tema 5. MNoBepxHOCTHbIE SIBNEHNS U aacopbuusi B LMCNEPCHBIX CUCTEMAX.

NabopatopHas paboTta "lMoBepPXHOCTHOE HaTSXEHNE"

Bonpocel k 3awute nabopaTtopHoit paboTbl.

1. Yto Takoe noBepxHOCTHOE HaTsxeHne? O6bACHNTE MexaHM3M ero 06pa3oBaHus.

2. B kakux eanHMUax naMepsieTcsl NoBepXHOCTHOE HaTsSXXeHne?

3. O6bsICHNTE NPUYMHY BOSHUKHOBEHMWS NMOBEPXHOCTHOrO HATSXEHWS Ha FpaHuLe pasnena XuaKocTb-ras.

4. O6bsicHUTE NpUHUMN PaboThl CTaNarMOMETPa 1 CYLHOCTb CTanarMOMeTPUYeCKOro METO4A ONpPeaeneHus
MOBEPXHOCTHOrO HATSIXXEHNSI.

NabopatopHas paboTa "Aacopbums Ha rpaHMLe XnaKoCcTb-ras"

Bonpocebl k 3awute nabopatopHoit paboTbl.

. Daitte onpenenexve cnenyowmm TepMuHam: agcopbuns, ancopbeHT, agcopbart, ancopbtus, xemocopbuus.

. dyHOaaMeHTanbHoe ypaBHeHue agcopbumnm Mbbcea.

. 3aKkoH "eHpu 1 ycnoBums ero NpuMeHeHusI.

. YpaBHeHve ®PpeinHonnxa.

. YpaBHeHne nsotepmbl afcopbumm JleHrmiopa.

. Uto Takoe NoBepXHOCTHO-aKTUBHbIE U MOBEPXHOCTHO-MHAKTUBHbIE BewecTea? Cdpopmynupylite npasuno Tpay6e.

. OBDBbsICHMTE MONYYEHHYIO B OMbITE N30TEPMY aacopbunmn, oxapaktepuayiite eé y4acTku. Yto Takoe npenenbHast
agcopbuna?

NOoO O~ WND =
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NabopatopHas paboTa "Agcopbums Ha TBepOoi NoBepxHocTU. MonekynsipHas agcopbums n3 pacTeopos”
Bonpochl k 3awmTe nabopatopHoit paboTbl.

1. Ykaxute ocobeHHOCTV aacopbummn Ha TBEPAbIX MOBEPXHOCTSX.

2. MpuBennTe npumepbl Hanbonee YacTo BCTPeYaoWmxcs B NpakTuke aacopbeHToB.

3. CchopmynumpyiiTe NpaBuio ypasHUBaHWS NonsipHocT PebrHaepa n NosicHUTE ero npruMepamu.

4. Oxagamepmsyme ancopbumio YKCYCHOM KCNOThI Ha akTUBMPOBaHHOM yrne. Kak onpenennTb npenenbHyo
ancopbumio?

Tema 6. CBolicTBa AUCNEPCHbIX CUCTEM.

NabopatopHas paboTta "Peonornyeckme CBoWCTBa ANCNEPCHbIX cucTeM"
Bonpocsl k 3awute nabopatopHoit paboThbl.

1. BA3KOCTb, €AMHULbI U3MEPEHNS BA3KOCTH.

2. YpaBHeHve HbloToHa 1 ero aHanma.

3. dopmyna SnHWTERHA 1 YCNOBMS €€ MPUMEHEHNS.

4. Kaknmm MeToAamun onpenensiioT BA3KOCTb XMUAKOCTEN B nabopaTtopHoi npakTuke? Kakune Tvnbl BACKO3UMETPOB
NCnonb3ylTCsa Npy 3TOM?

5. O6bsicHUTE NpUHUMN paboTbl BUCKO3MMETPa Xénnnepa.

Tema 7. YCTOMYMBOCTb AUCMEPCHbBIX CUCTEM. Koarynsums 3onen snektponmtamu.

NabopaTopHas paboTa "Koarynsuns 30onei sanekTponutamm n onpegeneHune nopora koarynsuum"
Bonpockl k 3awmTe nabopatopHoiit paboTbl.

1. Yo Takoe arperatuBHas yCToN4MBOCTb 30M1€i?

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

3. BoicTpas n MegneHHas koarynauus.

4. Bo3neicTBreM Kakux hakTOPOB MOXHO BbI3BaTb KOArynsLmMio NModoobHbIX 30nei?

5. Mopor koarynsiunm, eanHNLbI BblpaxXeHns nopora koarynsumu. Koarynmpytowas cnocobHoCTb.
6. Chopmynupyite npasuna Lynbue-Mapau. MNoscHute nx npymepamm.

Tema 8. MNMony4eHre 1 o4ncTKa ANCNEPCHBIX CUCTEM.

NabopatopHas paboTa "MeTonbl NOMy4eHUs ANCIEPCHbIX cUcTeEM"

Bonpocel k 3awute nabopaTtopHoit paboTbl.

1. Ha3oBuTe [BE OCHOBHbIE FPYMMbl METOLOB MOMYYEHUS ANCMEPCHBIX CUCTEM, CAROPMYIMPYIATE UX CYLHOCTD.

2. OxapakTepuayinte gucnepraumoHHble MeToabl MoNyYeHns OMCnepcHbIX cucteM. MNpreeanTe npumepsl.

3. OxapakTepu3ayinTe KOHAEHCAUVOHHbIE METOLbI MONYYEHNS ANCNEPCHBIX cucTeM. [NpuBeauTe NpUMEPbI N ypaBHEHWS
peakuuii.

4. O6bsICHATE CYILHOCTb METOAA NEeNnTU3auun.

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

NabopaTopHas paboTa "OnpeneneHne KPUTUHECKO KOHLEHTPALMIN MULLENN006pa3oBaHns KONNOWUOHbIX
MOBEPXHOCTHO-aKTMBHbIX BelecTs”

Bonpochl k 3awmTe nabopatopHoit paboTbl.
1. OxapakTepusyite konnonaHole MAB, 0cOBEHHOCTU CTPYKTYPbl MONEKYN, OCHOBHbIE 06/1aCTW MPUMEHEHUSI.
2. YT0 HasbIBaeTCS KPUTUHECKOW KOHLEeHTpaumeh muuennoobpasosanust (KKM)?

3. B BMAe Kakux YacTuy HaxoasaTcs konnounaHble MAB B pacTBopax, KOHLEHTpaLmMs KoTopbix: a) MeHblle KKM; 6) pasHa
nnn 6onbwe KKM?

4. [0 NBMEHEHNIO KaKNX CBOWCTB pacTtBopa KonnonaoHoro MAB MoxHO CyanTtb O BOBHUKHOBEHNN muuenn?

5. HapucyiiTe cxeMbl CTPOEHUS cpepryeckux Muueni noHoreHHblx MNMAB: a) B nonsipHbIx pacTeoputensix; 6) B
HEeMoNsApPHbIX PACTBOPUTENSX.

6. Uto Takoe conobunnsaums? Ob6bscHUTE MEXaHN3M NpoLiecca.

2. TectupoBaHue

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

Kputepun oueHnsaHmsa TeCTOBbIX 3a4aHUi

TecToBblE 3a4aHNS MO3BONSHIOT OLLEHUTb 3HAHUS 1 CMOCOBHOCTM 0BYHaOWMXCS MO KX L0A KOMNETEHLUN.
BanbHas oueHka pe3ynbTaTos:

86% - 1 6onee nNpaBunbHbIX 0TBETOB - 9- 10 6annos

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

56%-70% npaBuibHbIX OTBETOB - 1 - 5 6annos

55% 1 MeHee npaBuibHbIX OTBETOB - HEYN0BNETBOPUTENBLHO.

MpviMepbl TECTOBbLIX 3aLaHWIA.
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1. [lOBEPXHOCTHO-AaKTMBHbBIMU HA3bIBAIOTCS BELLECTBA:
1.1. noBblwarowWwmMe NOBEPXHOCTHOE HATAXEHME pacTBopa.
1.2. noHMXaloLWwmMe NOBEPXHOCTHOE HATAXEHME pacTBopa.
1.3. He n3MeHsLWMe NOBEPXHOCTHOE HaTSaXeHMe.

1.4. HepacTBOpMMbIE B BOAE.

1.5. Bce razoobpasHble BeWecTBa.

2. YkaxuTe [Ba BEPHbIX YTBEPXKAEHMS:
2.1. oucnepcHas cucTema - 3T0 reTeporeHHas cucTema, CocTosias U3 QUCMEpPCHON goasbl U ANCNEPCUOHHON Cpeabl.
2.2. Npv pacTBOPEHUN Xnopuaa HaTpusi B BOAE MOXHO MOMyYnTb KONNOUIHbI pacTBop.

2.3. B 3aBMCUMOCTU OT pa3MepoB YacTuIL, ANCNEPCHON ¢pasbl ANCMNEPCHbIE CUCTEMBI NOAPA3AENAOTCS Ha
BbICOKOAUCTEPCHbIE, CpeaHeancrnepcHble 1 rpyboancnepcHole.

2.4. 3MyNbCUN U CYCMEH3MUN OTHOCSTCS K BbICOKOANCMEPCHBIM CUCTEMAM.
2.5. npv pacTBopeHun cnvpTa B Boae 06pasyetcs KONNouLHbIA pacTeop.

3. MuHMManbHas KOHUEHTpaLUMs S1eKTponuTa, Heobxoammas ons Hadana Kkoarynsuum, Has3blBaeTcs
3.1. muuenna

3.2. andpdpyaunsa

3.3. NIMOTPONHbIN paL

3.4. nopor koarynsauuu

3.5. ancnepcHocTb

4. B pacTtBope 3004 noanna cepebpa Haxoaatcst noHbl Ag+, K+, Na+, Ca2+, NO3-, SO42-.

Ha nosepxHocTy kpucTannos 6ynyT ancopbrpoBaTbCst UOHDI:

4.1. K+, Na+.

4.2. Ag+.

4.3. NOG-.

4.4.S042-.

4.5. Ca2+.

5. lNo cTaHOapTHBIM SHTANbNUSAM CropaHNs COeQNHEHWI paccinTanTe TeENNOBOV APEKT XUMNYECKON peakLnn:

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

5.1.-8046 kJx
5.2.-896 kJIx

5.3.-1287 kIlx
5.4. 1955 kx
5.5. 2784 kIx

6. CeOnMeHTaLMOHHas YCTONYMBOCTb ANCMEPCHbBIX CUCTEM XapakTepUayerT:

6.1. cnocobHOCTb MPOTUBOAENCTBOBATL CIUMAHMIO YacTuL.

6.2. cnocobHOCTb NPOTMBOAENCTBOBATL OCEAAHMI0 YacTuLl,.

6.3. cnocobHOCTb CUCTEMbI COXPaHATb CBO XUMUYECKUIA COCTaB.

6.4. cnocoBHOCTb MPOTUBOCTOSITb OKUCNEHUIO NMPU KOHTAKTE C KUC/TIOPOAOM BO3ayXa.
6.5. CNOCOBHOCTbL COXPaHSITb CBOE arperaTtHoe COCTOSIHME.

7. YkaxuTe, Onsi Kakux Lenei npuMeHsieTcsl ancopbumsi Ha rpaHnLe XuaKkocTb-TBepaoe Teno
7.1. ONS O4MCTKMN CTOYHbIX BOL4

7.2. NS O4NCTKM ra3oBbiX BbIBPOCOB NPOMBIWIEHHbIX NPeanpusaTuii

7.3. ons 04NCTKM BO34yXa NPOU3BOACTBEHHbIX MOMELLEHWNIA

7.4. ons NoBblWEHNS PaCTBOPUMOCTU ra3oB B XMUOKOCTAX

7.5. ONg nonyyYyeHnsa amMynbcui

7.6. HEe HaxoaUT NPUMEHEHNS

8. MNpu yBenuyeHnn LaBneHns B CUCTEME B 2 pa3a CKOPOCTb dNEMEHTaPHON peakumm

2502 + 02 = 2503 yBennyneaeTcs:
8.1. B 8 pas.
8.2. B 26 pas
8.3. B 47 pas

CtpaHunua 14 ns 28.
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8.4. B2 pasa
8.5. B 63 pasa

9. Mo cTaHAapTHLIM 3HTaNLNUSAM CrOPaHNs COedMHEHW paccynTanTe TennoBON aPPEeKT XMMMUYECKOW peakLmu:

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

9.1. -8046 kJx
9.2. -896 kJlx

9.3. -1287 kx
9.4. 1955 kx
9.5. 2784 kOx

10. [lnsi 3ons cynbgpata Hapus, Noay4eHHOro no peakuum

BaCl2 (136) + K2S04 = BaSO4 + 2KCl
noTeHumanonpenensarwnm aBnsaetTca NoH
10.1. Ba+2

10.2. Cl-

10.3. SO42-

10.4. K+

11. ONEeKTPOKUHETNYECKMM NOTEHLMANOM Ha3bIBAETCS:

11.1. lNoTeHUMan B N303NEKTPUYECKON TOYKE.

11.2. oTeHumnan Ha rpaHuLe CKONbXEHNS.

11.3. MoTeHumnan B onddy3HOM cnoe.

11.4. MoTeHuman Ha rpaHuLe aacopbUMOHHOro U NoTeHUnanobpasyowero cnos.
11.5. lNoTeHUMan NoBepxHOCTN TBEPOOro Tena.

12. O6paTnMbIi NPOLLECC 3KBMBANEHTHOrO (CTEXMIOMETPUYECKOro) 06MEHA MOHaMUN MeXay PaCcTBOPOM 3NIEKTPONMTA U
TBEPIbIM TENOM Ha3bIBAETCS:

12.1. ODecopbums.

12.2. MloHoobMeHHas ancopbuus.
12.3. MonumonekynsipHas agcopbuusi.
12.4. MoHoMonekynsipHas ancopbuums.
12.5. Agreaus.

13. "Mpu apcopbumm Ha rpaHnLEe TBEPAOE TENO - XUOKOCTb B NEPBYI0 04epenb afcopOUpytoTCs NOHbI, KOTOPbIE MOTYT
[oCcTpamBaTb KPUCTANNMYECKYIO PEWETKY TBEPAOro Tena, HaxoaaTcs B M3bbITKe 1 06pasyoT HePacTBOPUMbIE
coenvHeHns". MNpuBeneHHOE BbipaXeHne npeacTasnseT coboi:

13.1. lNMpasuno AHTOHOBA.

13.2. Npasuno PasHca-MaHeTa.

13.3. Mpasuno Tpaybe-tokno.

13.4. BakoH ecca.

13.5. 3akoH JlaBya3be-Jlannaca.

14. EQUHMLAMN N3MEPEHUS BENMYMHBI aAcopbummn SBRsoTCS:
14.1. Monb/n.

14.2. H/m.

14.3. Ox/m2.

14.4. Monb/m2.

14.5. M2/kr.

15. Mpw hnaunyeckoin agcopbuum B3auMoaencTBme Mexay afncopbeHToM n ancopbaToM OCyLEeCTBNSETCS 3a CUET:
15.1. OnekTpocTaTmyeckoe NpPUTSXeHne.

15.2. J1eiCTBNS XMMUYECKMX CUN.

15.3. Cnn BaH-gep-Baanbca 1 BOAOPOAHbIX CBA3EN.

15.4. Cnn nHepumu.

15.5. KanunnsipHbix cun.
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3. YcTHbIN onpoc
Tembl 1,2,3,4,5,6,7,8,9
KpuTepun oueHnBaHms yCTHOro onpoca.

Ecnu oTBeTHI CTyAeHTa BEPHbI MO COAEPXAHUIO, BKIHOHAIOT CBSA3b TEOPETUYECKMX MNOMOXEHWUIA C NPAKTWUKOMR, B TOM Yyucne
¢ bynywei npodheccnoHanbHOM AeATENbHOCTbIO, MOCNEN0BATENbHbI, NPEACTABASIOT COOOW PasBEPHYTLIE, NOrMYECKU
BbICTPOEHHbIE coobleHms - 10 -12 6annos.

Ecnu oTBeTbl CTyOeHTa BEPHbI MO COAEPXaHMIO, BKIKOHAIOT CBSA3b TEOPETUHECKMX NMOMOXEHWIA C NPaKTUKON, B TOM Ynicne
¢ bynyweii NpoghecCcMoHaNbHON AeATENBHOCTbLIO, MOCNEA0BATENbHbI, HO HE [OCTATOYHO PA3BEPHYTHI M NOrMYECKN
BbICTPOEHbI - 0T 7 00 9 6annos.

Ecnu oTBeTbl CTyaeHTa BEpHbI N0 COAEPXaHMIO, BKNOYAIOT CBS3b TEOPETUYECKMX NONOXEHWUA C NPaKTUKOW, HO He
I0CTaTOYHO Pa3BEPHYTHI U NIOrMYECKM BbICTPOEHbI, @ BbIBOAbI U CYXIEHMUS HEe JOCTAaTOYHO CaMOCTOATENbHbI - OT 1 10 6
6annos.

YCTHbI ONpoC NO3BONSET NMPOBECTM CPE3 3HAHW 00YyHaIOWMXCS Y OLEHUTL YPOBEHb CPOPMUPOBAHHOCTM KOMMETEHLIWIA.
Tema 1. Xumunyeckas tepmoguHammka.
Bonpocbl ang yctHoro onpoca.

1. CchopmMynupyiite OCHOBHbIE MOHATUS XMMUYECKOW TEPMOAUHAMIMKM. HTO Takoe TepMOAMHAMMYeckas CUCTema,
YPaBHEHUS COCTOSAHNS, TepMOOANHAMMYeckas PyHKLnSA?

2. Kakve TepmognHammyeckue goyHKLUMN OTHOCATCS K CPYHKLMSAM cocToaHua? DyHKumam nepexona? Mpueeaute
npumepsl.

2. CdhopMmynupyiTe nNepsblil 3aKOH TEPMOANHAMUKA 1 3anvwmnTe ero.

3. Kakasi TepmoanHamMmyeckas goyHKUMSI HasblBaeTcs aHTanbnuel? Kak oHa cBsisgaHa C BHyTPEHHe aHepruin? Hanvwunte
ypaBHeHVe.

4. MNpuMeHeHe NePBOro 3aKoHa TEPMOAUHAMMKM K Pa3/InyHbIM NpoLIeccam.

5. Tepmoxumus. Ccoopmynupyrite 3akoH ['ecca n Tpu cneacTBns U3 Hero.

6. YTO HasbIBaeTCs aHTanbNuen 06pa3oBaHmns, SHTANbNNER cropaHns?

7. CdhopmynupyiTe BTOPOW 3aKOH TEPMOANHAMUKM. [1ns Kakmx CUCTEM OH cnpasensime?

8. PacyeT namMeHeHns SHTPOMUM B XO4E XMMUYECKMX peakuuii.

9. A6contoTHas aHTponus. Cchopmynupyinte noctynart lNnaHka.

10. TepMoanHaMnyeckne PyHKLUN 1 CBA3b MexXay HuMK. [epeyncnnte TepmoanHaMmyeckmne doyHKLUN.

Tema 2. Xummnyeckoe pasHosecue. Pa3oBbie paBHOBECUSI.
Bonpochbl onsa yctHoro onpoca.

1. KoHcTaHTa paBHOBeCUs 1 cnocobbl ee BbipaXeHus.

2. PaanunyHble KOHCTaHTbl PABHOBECUS U CBA3b MEXAY HUMMU.

3. Xumunyeckoe paBHOBECKE B noeanbHbIX N pealibHbIX CUCTEMAX. PacyeTbl BbIXO4OB XMMUYECKUX peaKLI,VIVI C NomMouibto
KOHCTaHT paBHOBECUA.

4. \3oTepma xumunyeckoi peakumm BanT-INoddoa.

5. YpaBHeHune n3obapbl BaHT-Modda.

6. leTeporeHHble cucteMsl. MNoHATME ¢hasbl, KOMMNOHEHTA, CTENEHN cBOBOAbI.
2. Mpaswuno gas MNbbca.

8. OOHOKOMMNOHEHTHbIE cMcTeMbl. [lnarpamMma coOCTOSAHNSA BOAbI.

9. I1ByXKOMMOHEHTHbIE CUCTEMbI. PasnuyHble anarpammbl COCTOSHUS OBYXKOMMOHEHTHbIX CUCTEM U NX aHann3 Ha OCHOBE
npasuna goas.

10. ®a3oBble Nepexonbl NEPBOro 1 BTOPOro poaa.

Tema 3. Xumnyeckas kuHetuka. Katanus.

Bonpochkl ons yctHoro onpoca.

1. [peameT 1 OCHOBHbIE MOHATUS XMMUYECKON KMHETUKN. CKOPOCTb XMMMYECKON peakumn. KnHetnyeckoe ypasHeHue.
MNMopsnok peakumm.

2. KoHcTaHTa CKOpOCTW XMMUYECKOI peakLuui.

3. KuHeTrka npocTbix peakuumii Nnepsoro 1 BTOPOro NopsiiKoB.

4. BnuaHue TeMnepatypbl Ha CKOPOCTb peakummn. YpasHeHne AppeHunyca.

5. OHeprus akTMeauun. SKCnepuMeHTanbHoe onpeneneHne saHeprum akTmeauuu.

6. KnuHeTtumka cnoXxHbix peaKLl,I/II7I. OﬁpaTI/IMbIe peakunn. ﬂapanneanble peakunn. lNocnenoBaTenbHble peakunn.
COI'Ipﬂ)KeHHbIe peakunn.

7. LlenHble peakummn: Hepa3BeTBNEHHbIE 1 pa3BeTBAeHHble. CTaany LenHbiX peakunii. Ponb pagmkanos.

8. doToxmmmnyeckne peakumn. OCHOBHbIE 3aKOHbI (DOTOXMMUM, KBAHTOBbIV BbIXO4. 3aKOH 9KBMBANEHTHOCTM DHWTERHA.
9. CywWwHOCTb KaTanMTn4eckoro adpdpekTa. HepreTnyeckme npohunm TEPMUYECKOR 1 KaTanMTU4ecKon peakumm.

10. 'omMoreHHbIn katanus. MNpumepsl

11. FeTeporeHHbIli katanuad. CTaaun reTeporeHHo-KaTannTnyeckoro npouecca. Ponb ancopbuun. MNMoHATUE aKTUBHOMO
LeHTpa.

12. OCHOBHbIE TUMbl FETEPOreHHbIX KAaTanM3aTopoB N NX XapakTepucTmkm.
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13. MynbTunnetHas Teopus bananguHa.
14. AsToKkaranms. @epMeHTaTUBHbIN KaTanums.

Tema 4. yyeHve o pacTBopax. SNeKTpoOXmMus.

Bonpochbl onsa yctHoro onpoca.

1. Cnocobbl BbipaxkeHUst coctasa pacTBOPOB.

2. KonnuratmeHble cBovicTBa pacTBopoB. 3akoHbl Payns.

3. OcmoTunyeckue saeneHns. YpasHeHvne BanT-INodda.

4. HenpeanbHble pactBopbl 1 UX CBOWCTBA. AKTUBHOCTb M KO3(P(PULIMEHTLI aKTUBHOCTH.

5. 3akoHbl KoHoBanoea.

6. BsaumHas pacTtBopuMOCTb XunakocTen. PacnpeneneHvne Tpetbero KOMNoHeHTa Mexay OByMs pacTBopuTensaMm. 3akoH
pacnpenenexnnsa HepHcta-Lnnosa.

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

9. OnekTponpoBOAHOCTL PACTBOPOB. Y AENbHAS U 9KBUBANEHTHAS 9NEKTPONPOBOAHOCTL U NX 3aBUCUMOCTb OT
KOHLIEHTpaumm 1 Temneparypsl

10. Yucna nepeHoca v MeToabl Ux onpegeneHns. NoasuXHOCTb NOHOB.

11. TepmoanHamuyeckas teopmsa 30C. [1BONHON SNEKTPUYECKMIA CMOI Ha rpaHuLe mMeTann ? pacTBop ero conu.
OnekTpoHbIA NoTeHuMarn.

12. MNpuknagHble BONPOCH anekTpoxumun. Koppoaus metannos. MeTtoabl 3alnTbl OT KOPPO3IUW.

Tema 5. MNoBEPXHOCTHbIE SiBNEHWS U aacopbuusi B ANCMNEPCHbIX CUCTEMAX.

Bonpocbl ang yctHoro onpoca.

1. Xapaktepuctuka gUcnepcHblX CUCTEM.

2. Knaccudomkauus oucnepcHbix CUCTEM NO arperatHOMy COCTOSHUIO BUCNEPCHON hasbl 1 ANCNEPCUOHHON cpeabl
(OcTtBanbpn).

3. Knaccudomkaumsa aucnepcHbix CMCTEM MO pasMepy YacTuL, OUCNEPCHOM ¢oasbl.

4. Knaccndomkaums oucrnepcHbix CUCTEM B 3aBUCMMOCTM OT pacnpeneneHns 4yactul, AMCNepCHOon chasbl Mo pasmepam.
5. Crnocobbl BbipaxeHust KOHLEHTpauUMmn AncnepcHo gasbl. PeweHne 3agay.

6. MoBepxHOCTHOE HaTsixeHne. Cnocobbl N3MepeHus.

7. NpuynHbl v BUAB agcopbunn. dusnyeckas n xmmmnyeckas ancopbums.

8. OCHOBHble ypaBHeHUS afcopbuun: chyHaaMeHTanoHoe ypaBHeHue aacopbumm Mmbbca, amMnupryeckne ypaBHEHUS
"eHpn n dperHannxa.

9. Teopuu agcopbummn: TEOPUS MOHOMOMNEKYNSAPHON ancopbuunn JleHrmiopa, Teopust NONMMONEKYNSpPHOI ancopbumm
MonaHn, Teopns BAT.

10. OcobeHHoCTY aacopbumm Ha rpaHnLEe XMAKOCTM C ra3oBO CPpeaoi.

11. lNoBepxHOCTHas aKkTUBHOCTb. [10BEPXHOCTHO-aKTUBHbIE Y MOBEPXHOCTHO-NHAKTMBHbIE BewecTsa. [pumepsbl
coenvHeHwniA. Mpasuno Tpay6e-Iiokno.

12. OcobeHHoCTM cTpoeHus Monekyn MAB 1 ux opveHTauust Ha MexaasHoin MOBEPXHOCTM.

13. YpasHeHve LLnwkosckoro.

14. OcobeHHOCTU ancopbunm Ha NOBEPXHOCTU TBEPAbIX TEN.

15. Ancopbuums rasoB Ha TBEPLbIX MOBEPXHOCTSIX.

16. MonekynsipHast agcopbums XuakocTein Ha TBepAblx MOBEPXHOCTAX. [MpaBuno ypaBHMBaHUS nonspHocT Pebunaepa.

Tema 6. CBolicTBa AUCNEPCHBIX CUCTEM.

Bonpochl ans yctHoro onpoca.

. Knaccudbukaums sienexuii, Habniogaembix Npy NPOXOXAEHN CBETA YEPES OUCMEPCHYIO CUCTEMY.

. PaccesiHue cBeTta, MexaHn3m paccesHus ceeTa. YpaBHeHune Penes, ero aHanus, rpaHuubl NPUMEHEHNS.

. OnTnyeckre MeToabl ONPeneneHNs Pa3MepoB YacTuL, 30/15 1 UCCNEeNOBaHNS CBOMCTB ANCMNEPCHBIX CUCTEM.

. Knaccndoukaums aucnepcHbiX CUCTEM MO CTPYKTYPHO-MEXaHUYeCKMM CBOCTBAM.

. TeueHune n BA3KOCTb CBOBOAHOAMNCNEPCHBIX arperaTHO-yYCTONUMBBIX CUCTEM.

. MeTonbl onpeneneHns BA3KOCTU.

. BpoyHOBCKOE ABUXEHME B AUCMEPCHBIX cucTeMax. Teoprst 6POYHOBCKOrO ABUXEHMS NO DAHWTEAHY 1 CMONYXOBCKOMY.

NO O~ WN =

8. CpelHui KBagpaTnyHbIA CABWM YacTuubl. PelweHne 3apau.

9. dndpbcpyauns B amcnepcHbix cnctemax. 3akoH Puka. KoadpdpuumeHT andpdoysnn. YpasHeHne DiHWTeRHa -
CMonyxoBcKOro.

10. OcMoTMYeCcKme SBNEHNS B AUCNEPCHBbIX CUCTEMAX. 3aBNCHMOCTb OCMOTUYECKOro AaBNeHUs OT pa3MepoB YacTuLy
AuncriepcHon assbl.

11. OnekTpnyeckue CBOMNCTBA ANCMNEPCHbIX cucTeM. CTpyKTypa ABONHOr0O 3NEeKTPUYECKOro CNos. SNEKTPOKUHETUYECKMIA
(Oos3eTa) noTeHuUMan, n3o03neKkTpudeckas Touka.

12. DNeKTPOoKNHETNYECKME SBNEHNS B ANCTNIEPCHBIX cucTemax. YpasHeHue [renbmronbLa-CMonyxoBcKoro.
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Tema 7. YCTONYMBOCTb OUCNEPCHbBIX CUCTEM.

Bonpochk! ans yctHoro onpoca.

. Bnabl ycTON4MBOCTM AMCNEPCHBIX CUCTEM.

. CeMMeHTaUNOHHas yCTONYMBOCTb ANCNEpPCHbIX cncteM. CeauMeHTaunoHHO-AMAdY3N0HHOE paBHOBECHE.
. CkopocTtb ceaumeHTaumu. YpaeHeHve CTokca.

. ArperatusHas yCTon4MBOCTb AMCMEPCHbIX cucteM. Koarynsaums sonei anektponutamu.

. Teopusa ONDO (Oepsirnna, Nanpay, Pepeesi n OBepbeka). PacknvmHmBalowee LaBneHe.

. Mopor koarynaunv 3onew snekTponuTamu.

. 3aBUCUMOCTb Koarynaumm ot NpUpoLbl U KOHUEHTpaLun anektponuta, npasuna Wynsue-Mapan.

NO O~ WN =

Tema 8. [NonyyeHne n o4ymcTka ANCNEepPCHbIX CUCTEM.

Bonpochk! ons yctHoro onpoca.

1. Knaccudprkauus MeToLoB NOy4YeHNs AUCNEPCHBIX CUCTEM.

2. MeToapl aucnepruposaHmns, X xapakTepuctumka.

3. XapakTep1cTuka KOHOEHCAUMOHHbIX METOLO0B NONYYEHNS AUCNIEPCHBIX CUCTEM.
4. dunsnyeckas koHoeHcaums. MeTon 3amMeHbl pacTBoOpuUTENS.

5. Xnumnyeckas KoHOeHcauus.

6. MexaHn3m MI/ILI,eJ'IJ'I006pa3OBaHI/IFI B ONCMNEPCHbIX CUCTEMAX. CTpOGHVIe Muuenn B 3aBUCUMOCTW OT YCNOBUIA UX
nony4eHus.

7. MeTon nentmusaumm, ero CywHocCTb.
8. MeToapbl 04MCTKM KONNOWUOHbIX CUCTEM: OMaNn3, aNeKTpoananns, ynbtpadpunbTpauunsi, obpartHblii ocMoc.

Tema 9. [lncnepcHble CUCTEMBI C XMIKOM 1 ra3006pasHoi AMCNEepCUOHHOR CpeLon.
Bonpochb! ons yctHoro onpoca.

1. OMynbcum npsimble 1 obpatHble. Knaccudukauus.

2. CtabunbHOCTb aMynbcuii. OMynbraTopbl. ObpaleHre as B IMybCUSX.

3. Aaposonu. ObpasoBaHne, 0COBEHHOCTU CTPOEHMS, CBOMCTBA. YCTOMYMBOCTL a3pO30Neil.
4. Aspo30n1 1 oxpaHa okpyxatouwei cpenbl. MeToapbl paspyleHunst 1 ynasnmeaHusi asapo3oneil. bopbba ¢ 3arpsisHeHeM
aTMocdepsbl.

5. MeHbl. CTpoeHue, CBOMCTBA U MEXaHU3M 0Bpa30BaHus.

6. CTpoeHme n pasmep monekyn konnongHbix MAB. Knaccudpoukaums.

7. KpnTnyeckas KOHLEHTpauns MuLennoobpasoBaHus, eé onpeneneHue.

8. KonnongHble ceoicTea pacteopos BMC.

4. NMucbmeHHas pabora

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

KprTepnu oueHMBaHNS NMCbMEHHON paboThl:

Ecnu oTBeTbl CTyOeHTa, BKNIOYAs pelleHne 3aaad, ypaBHEHNS XMMNYECKIX peakuunii, (oOpMynbl 1 HOMEHKNATYPY
HeopraHn4yeckmx coeauHEHW, BEPHbl MO COOepXaHuio, NOKa3bliBaOT CBA3b TEOPETUYECKUX MONMOXEHN C NPaKTUKOR, B
TOM yncne ¢ byayuwei npodeccnoHanbHon aesTenbHOCTbIo - 9 - 12 6annos.

Ecnu oTBeThl CTyAeHTa, BKNOYAS peweHne 3aay, ypaBHEHNS XUMUYECKMX peakumi, (oopMysbl 1 HOMEHKNATYPY
HeopraHn4yeckmx CoeguHEeHWN, B LEeTIOM BEPHbI NO COOEPXaHWUio, NoKasbiBalT CBSA3b TEOPETUYECKUX NONOXEHUIA C
NPakTUKOM, B TOM Ymncne ¢ bynyliei NpoteccnoHanbHol AeaTenbHOCTbI0, HO CoAepXaT He3HauYMTesbHble NMOrpPeLlHOCTY -
ot 5 no 8 6annos.

Ecnu oTBeTbl CTyAeHTa, BKOYas pelleHne 3aaad, ypaBHEHNS XMMNYECKMX peakunii, (oopMynbl 1 HOMEHKNaTypy
HeopraHM4ecKnx CoeanHeHNi, B LENIOM BEPHbI MO COAEPXaHWIo, MOKasbiBaloT CBS3b TEOPETUYECKUX MONOXEHUI C
NpakTVKOM, HO coflepXaT He3HAYNTENbHbIE NOrPELHOCTMN 1 SBASIKOTCS HELOCTATOYHO 0BOCHOBAHHBLIMK - 0T 1 o 4
6annos.

MucbMeHHas paboTa NO3BONSET MPOBECTU CPES3 3HAHMIA 0BYHAOLMXCS M OLEHNTb YPOBEHb CPOPMMPOBAHHOCTU
KOMMNEeTEHLNIA.

Tema 1. Xummyeckas TepmoanHamumka.

3anayu 1 Bonpochl 451 NUCbMEHHOM paboThbl.

1. Mo cTaHOapTHBIM SHTANbMNWUAM CropaHns COeAUHEHWUI paccymuTanTe TennoBov 3PEEKT XMMUYECKON peakLun:
2CH3CHO (x) + 02 = 2CH3COOH (x)

Ykaxute, aBnseTcs peakums 9HLOTEPMUYECKON UNN 3K30TEPMUYECKON.

CraHbapTHbIE 3HTANLMMKN CrOPaHNs COeANHEHWI B3STb B CMPABOYHMKE.

2. Mo cTaH#apTHLIM 3HTaNbNUAM 06pa30BaHNs U CTaHOAAPTHBIM SHTPOMMSIM BELLECTB BbIYUCINTE U3MEHEHNE CBOBOLHOM
aHeprum 'Mb6ca, ceoboaHol aHeprum NenbMronbLa ykasaHHo peakumu. Coenate COOTBETCTBYIOWME BbIBOADI.
OnpepennTe KOHCTaHTy paBHoBecus Kp XMMn4eckomn peakuum B cTaHaapTHbIX ycnosusx. CTaHgapTHble SHTanbnunm
06pas3oBaHUs 1 CTaHLAPTHbIE SHTPOMWU BELLECTB B35Tb B CMPABOYHMKE.

2H2S + 302 = 2502 + 2H20
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3. Paccuutainte naMeHeHve BHYTPEHHEM SHEPrN renns (0OHOATOMHBIA NAganbHbIA ra3) npy M306apHOM paclnpeHun ot
5 no 10 n nog pasnexHvem 196 klla.

4. BblYMCnuTE KOHCTAHTY paBHOBECUS peakuun B CTaHOAPTHbBIX YCIIOBUSX:

Al203 (k) + 2S03 (k) = AlI2(S04)3 (k)

3HayeHusi cTaHaapTHol aHeprum Mmbbca obpas3oBaHUs BELLECTB B35iTb B CPABOYHMKE.

5. OLMH MOnb BOASHbIX NapoB 06paTUMO U N30TEPMUYECKN CKOHIAEHCHpPoBanu B xuakocTte npu 373 K. PaccunTanTe
paboTy, TENNOTY, NBMEHEHNE BHYTPEHHEN SHEPTM 1 SHTANLNUK B 3TOM NPOLLECCE.

6. Kak MOXHO paccumTtatb U3MEHEHME aHTaNbNMm B X04e XMMNYECKON peakunm, ha3oBoro nepexona?

7. Hapucyiite rpadumk 3aBUCUMOCTU CTaHOAPTHOW SHTPONUK BOAbl OT TeMnepaTypbl B uHTepsane ot 0 oo 400 K.

Tema 2. Xummyeckoe pasHoBecue. Pa3oBbie paBHOBECUS.

Ma3oobpasHble BewecTsa A 1 B pearnpytoT no 3agaHHOMY ypaBHeHWIO peakuun ¢ obpasoBaHnem razoobpasHoro
BewecTsa C.

1. Boipasutb Kp 1 Kc yepes pasHoeecHoe konuyecTso Belwectea C, pasHoe X, ecnu ncxogHole Bewectsa A u B B35Tbl B
CTEXMOMETPUYHECKMNX KONMYECTBax Npv paBHOBECHOM AaeneHun B cucteme P, IMa n temnepartypol T, K.

2. Paccuntatb Kpn Ke npn T = 300 K, ecnn P = 97,31105 Na, a X = 945.

BapuwaHT YpasHeHue peakunm
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. Xumunyeckas kuHetmka. Kartanua.

3anayu 1 Bonpochl 451 NUCbMEHHO paboTbl.

1. YKkaxure, Kak NU3MeHsieTca CKOPOCTb NPMBEAEHHOW SNEMEHTapPHON XMMUYECKON peakumny Npu yBenmyeHnn aaBneHms B
cucteme B 2 pasa:

2502 + 02 = 2503

2. Ins xumMmnyeckom peakumm, npoTekarLen no ypasHeHno

A—-C

paccuuTath: a)KOHCTaHTY CKOPOCTMW peakumu, 6)CKopocTb peakumm npu Ha4anbHOW KoHLUEeHTpauuy peareHTa 0,1 monb/n,
B)CKOPOCTb peakuuu npu KoHueHTpauun 0,001 monb/n yepes 30 MUHYT nocne Havana peakumm, Bpems
nonynpespatleHns n spems 90%-Horo 3aBeplleHns peakumu.

3. Hanvwwute BbipaxeHns onsg 3akoHa OeVCTBYIOWMX MaCC B Cly4yae aneMeHTapHbIX peakumili nepeoro, BTOPOro u
TPEeTbero Nopsakos.

4. Kakme 13 nepeyvncneHHbIx BENMYMH MOTYT NPUHMMATL: a)oTpuLaTenbHble 3HaYeHns; 6)ipobHble 3HAYEHUS: CKOPOCTb
peakuun; NOpsaaoK peakumm; KOHCTaHTa CKOpPOCTX peakumn?

5. Peakumsa nepsoro nopsaka npotekaet Ha 30 % 3a 7 MMHyT. PaccuutanTe, yepes Kakoe BpeMs peakuns 3aBepumTcs
Ha 99 %.

6. MNepwog nonypacnana panMoakTMBHOro n3otona uesmnin-137, KotTopbivi nonan B atMocdepy B pesynbTare
YepHobbinbckoin aBapun, cocTasnseT 29,7 net. PaccunTaiite, 4epes Kakoe BPeMsi KOIMHECTBO 3TOro N30Tona CoCTaBuT
mMeHee 1 % OT MCXOLHOrO.

7. C nomouwbto npaemna BaHT-lNodda BbiuncnnTe, Npy Kakon TemnepaType peakums 3akoH4UTCS Yepes 15 MuHyT, ecnu
npn 293 K Ha aTo TpebyeTtcs 3 4. TemnepaTypHblit KO3EMUNEHT CKOPOCTM paBeH 3.

8. Peakumsa nepsoro nopsaka npu 343 K 3aeepluaetcsa Ha 40 % vepes 60 MuHyT. PaccuuTarite, npu Kakown Temneparype
peakuns 3asepwmntcsa Ha 80 % 3a 120 MWH, ecnu aHeprusa akTmeaumm pasHa 60 k>x/Monb.

Tema 4. YyeHue o pactBopax. ,NEKTPOXMMMSL.

3anayu 1 Bonpochl 4519 NUCbMEHHOM paboTbl.

1. [aBneHne HacbiweHHOro napa oAbl npu temnepartype 313 K pasHo 7375,9 Ma. Boiumcnute naeneHve napa pacrtsopa,
copepxauero 20 r rnvuepuHa Ha 100 r Boapl.

2. KoathdpmumeHT pacnpeneneHus noga mexgy sonon n cepoyrneponom npu 291 K pasen 0,001695. Onpepenure,
kakoi 06bEM cepoyrnepoaa Heobxoamm, 4Tobbl MyTeM OLHOKPATHOrO 3KCTParnpoBaHus nseneyb u3 400 Ma BOAHOMO
pacTsopa:

1) 90,0 %; 2) 99,0 %; 3) 99,9 % BCero comepxawerocs B HeM noaa.

CtpaHunua 19 ns 28.
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3. OnpegennTe, CKOMbKO rpamMMOB OKO3bl HY>XXHO pacTBopuTb B 270 I BOAbI ANs: @) CHUXEHNS TemnepaTypbl
3amep3aHus Ha 1 rpagyc; 6) ons nosbllWeHWs TEMMNEPATypbl KUNeHus Ha 1 rpagyc.

4. OcmoTnyeckue siBneHns. ObbACHUTE CyWHOCTL OCMOCa, 3anuwuTe ypaBHeHue BaHT-Modpdpba. OT kakmx gpakTopos
3aBUCMT OCMOTUYECKOE OaBneHue?

5. B 1 n 6eH3ona pacTteopeHo 10 r nonnctmpona. Bbicota ctonbuka pactsopa (nnoTHocTbio 0,88 r/cm3) B

ocmomeTpe npu 298 K pasHa 11,6 cM. PaccuumTaiite MONSpHy0 Maccy nonuctupona.

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

7. B 1000 r Boabl pactBOopeHo 68,4 r caxapo3abl. Paccuntaiite: a) gasneHvne napa; 6) ocMoTu4eckoe OaBfieHue; B)
TeMneparypy 3amep3aHus; r) Temneparypy kmneHus pacteopa. asneHme napa 4uctoi sogpl npu 293 K pasHo 2314,9
kMa. Kpnockonuyeckas v 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
BOJbl NPV OaHHOW TeMnepaType B3saTb B CNPaBOYHUKE.

9. PaccunTaiiTe 4ncno nepeHoca noHa sogopoga B pacteope HCI ¢ koHueHTpauwmein 0, 001 monb/n. Kakoeo bynet 4ncno
repeHoca 1oHa BoOOpPOaa, ecnn K aToMy pacteopy AobasmTb NaCl, 4Tobbl ero KoHUeHTpaums 6bina paBHa 1 Monb/n?
10. Tpw ranbBaHU4Yeckmx anemeHTa nmetot ctanaaptHyto 3G, cootBeTcTBeHHO, 0,01 B, 0,1 B 1 1,0 B B cTaHOapTHbIX
ycnosuax. PaccuntanTte KOHCTaHTbl paBHOBECUS peakLumi, NpoTeKatowWwmx B 3TUX 31eMeHTax, ecnv Konm4ecTso
SNEKTPOHOB A5 KaX A0 peakumm pasHo 1.

Tema 5. MNoBepXHOCTHbIE SIBNEHNS U aacopbuus B LMCNEPCHBIX CUCTEMAX.

3apaym 1 Bonpockl 4ns NMCbMEHHON paboThbl.

1. MaccoBas KOHLeHTpauus nbinv B BO3ayxe paboueit 30Hbl coctaensieT 4,2 Mr/mM3. OnpenennTb YACNEHHYIO
KOHLIeHTpaUuIo Nbinn, eCnn cpegHnin anameTp Yactuy coctasnseT 3,7 MKM, a ux nnotHocTb 1,1 r/cm3.

2. OnpenennTb NOBEPXHOCTHOE HaTSIXXEeHWEe PTyTW, eCNn B Kanunnsipe ¢ paauycom 0,6 MM CcTonbuk pTyTi OnycTuncs Ha
12 mM. TnoTHOCTb pTyTU cocTasnsiet 13,6 1 r/cm3.

3. OnpenennTb aacopbunio MacnsiHoM KACNOThl Ha rpaHnLe eé BOAHOro pacteopa ¢ Bosayxom npu 273 K, ecnu
NMOBEPXHOCTHOE HaTAXeHMEe pacTBopa ¢ KoHueHTpaumein 0,021 kmonb/M3 coctaenseT 68,12 . [TOBEPXHOCTHOE HaTAXEHUe
YMCTOro pacTBOPUTENS NPW 3TON Temnepatype = 72,53.

4. Onpenenute, Npy Kakow KOHLEHTPALMN MOBEPXHOCTHOE HATSAXEHME BanepuaHoBoii kucnoTtel Byanet pasHo 52,1
mOx/mM2, ecnu npu 273 K koadpdomumeHTbl ypasHeHus LWnwkosckoro paeHbl: a = 14,72, b = 10,4.

5. Bolunucnute nnowanb, NPUXoAALWYIOCS HA OLHY MONEKYNY CTEapUHOBOM KUCNOTbI U TONWMHY NAEHKW, NOKPbIBAIOWEN
NMOBEPXHOCTb BOAbI, €C/N U3BECTHO, 4TO 0,1 MIr cTeapuHOBOI KNCOTbI MOKPbIBAET NOBEPXHOCTb BOAbI, paBHyto 500 cM2.

Tema 6. CBolicTBa AUCNEPCHbIX CUCTEM.

3anayu 1 Bonpochl 451 NUCbMEHHOM paboTbl.

1. CpaBHUTb MHTEHCUBHOCTb CBETOPACCESAHMS ABYX 3MY/bCUIA: 3MyNbCUN OEHONA B BOOE W AMYNIbCUN H-TenTaHa B BOLE.
MNMokasartenb npenomneHns Boabl paeeH 1,33; nokasartenb npenomMneHus gpeHona paseH 1,54; nokasarenb NpenoMneHuns
H-renTaHa paseH 1,38. Paguyc yacTuu 1 KOHLEHTpaumum obenx aMynbCcuii 0oMHaKOBbI.

2. Kak n3MeHUTCS MHTEHCMBHOCTb PacCEsHHOMo CBeTa Npu yeenuyeHnn pasmepos vacTuy, 20 0o 80 HM, ecnu
KOHLIEHTpaUMs 1 NNOTHOCTb Marepmana 4yactuu, a Takke MHTEeHCUBHOCTb Nafatollero cBeta oCTanucb HEM3MEHHbBIMU.
3. Onpegennte KO3OPUUMEHT NOrNOLEHUS, ECNIM NOTOK CBETA NOCNE NPOXOXAEHUS ANCMEPCHON CUCTEMBI, TONWWHA
KoTopoli cocTasnseT 3,1 cM, ocnabnsietcs B 2, 7 pasa.

4. BblYMcnuTb KO3MUUMEHT AMddYy3nMM U CpefHUA KBaapaTUyHbIA CABUT YacTul rugposons rugpokecunga xenesa (lll),
ecnv Bpems andpdpysun coctaenset 10 ¢, pagunyc yactuy paeseH 50 MKM, BA3KOCTb Bogbl pasHa 0,001 Ma-c.

5. PaccunTatb OTHOWEHME OCMOTUYECKUX OABNEHUA ABYX TMAPO30en (hopma JYacTul, cgoepudeckas) npu cnenyowmx
yCNoBMSAX: a) 0AMHaKoBas MaccoBas KOHUEHTpaLms, HO pasnMyHas QMCnepcHOCTb YacTul: ong nepeoro ruaposons
IMCNepcHoCTb anameTp vactul, = 40 MkM, anst BToporo = 20 MkM; 6) oauMHakoBasi AUCNEPCHOCTb, HO pasnnyHas
KOHLLeHTpaums: ons nepBoro rugpo3ons KoHUeHTpauus = 7 r/n, ana stoporo = 3,5 r/n.

6. Bblumcnntb no BennymHe cpegHero KBagpaTtuyHOro CABMra 4acTul, ryMMuryTa nocTosiHHyo Asoragpo, ecnu pagunyc
yactumy r = 0,212 MKM, OMHaMmyeckas BA3koCTb xuaokoctm n = 0,001 Maec. 3a Bpems t = 1 MUH YacTMLbl NEPEMECTUNNCH
Ha 10,6 MKM.

7. Bblyncnuntb anekTpoKMHETUHECKUIA NOTEHLMAN YaCcTuIL, TMAP0o30As 3010Ta No CNeaylWwmnM AaHHbIM, NOy4EeHHbIM Npu
anekTpogopese: CKopocTb YacTuu = 2,2+ 10-6 M/C; rpaameHT BHewHero nons = 100 B/m; onanektpuyeckas
NPOHMLAEMOCTb Boabl = 81, BA3KOCTb BoAbl cocTasnseT 1+10-3 Ma-c.

Tema 7. YCTOMYMBOCTb OUCNEPCHbBIX CUCTEM.

3apayum 1 Bonpockl 4ns NUCbMEHHOR paboThbl.

1. inga koarynaumu 100 Mn 3ons noauaa cepebpa tpebyercs 1 Mn pactesopa HUTparta amnoMuHus. MNopor koarynaumm
coctaenseT 0,004 kmonb/M3. OnpenennTb KOHUEHTPALMIO 3NeKTponuTa.

2. Koarynsumsa 10 mn 3ons noguna cepebpa Agl Habnionaetcs npu nobasneHun K Hemy 1 M anekTponuTa HUTpaTa
Kanus koHueHTpaumm 1 kmonb/mM3. OnpenenvTtb NOPOr Koarynsuum.

3. Koarynsiumsa 300 mn 3015 noamaa cepebpa Agl Habnopaetcs npu nobasneHwun kK Hemy 30 Mn anekTpoONMTa HATpaTa
Kanuns koHueHTpaumm 1 kmonb/mM3. Ha ocHoeaHum Teopun OJ1IPO onpenenutb KoHUeHTpauuo 0,1 Mn anekTponuTa
HUTpaTa antoMUHNS, KOTOPbLIN Bbi3bliBaeT Koarynauuio 10 mn gaHHoro 3ons.

4. Bo3nencTBMEM Kakux pakTOpOB MOXET BbIThb BbI3BaHA KOArynsiLys 30/1ei anekTponutamm?
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5. B ueM oTnnums BbICTPOM 1 MeaneHHON Koarynauumn? Yto Takoe ckpbitas koarynsaums? B yem eé otnuyme o1 SBHOR?
6. Kakue orpaHmyeHusi NpuHATLI B Teopun koarynsumm CMONyXOBCKOrO U B YeM 0COBEHHOCTM 3TOi Teopnmn?
7. OcHoBHble nonoxeHns Teopum OJIPO. Y10 Takoe packnmHmMBaloLee NaBfeHne N KakoBbl ero NpUYMHLI?

Tema 8. [NonyyeHne n o4ymcTka ANCNEePCHbIX CUCTEM.

3azayu 1 Bonpochl 41 NUCbMEHHO paboThbl.

1. MNpw B3anMOAENCTBUM PACTBOPOB XNOPMAA MarHns 1 rmApokcuaa HaTpus BO3MOXHO obpasoBaHue ruaposons
rmppokcmaa Marius. Hanvwmre dgoopmyny MuLennbl 3015, ecnu a) B M3bbITKe NPUCYTCTBYET XNOpUA MarHus n 6) B
136bITKE NPUCYTCTBYET MMOPOKCUA HATPUSA. YKaXMTE 3HAK NEKTPUYECKOro 3apsaa KONNOULHbIX YacTuL, 3TOro 3015 B
0boux crnyyasx.

2. 30/b xnopuaa cepebpa nonyyeH npu godasneHnn 10 cM3 BOAHOMO pacTBopa Xnopuaa Kanwvsl, UMetowWwero
KoHUeHTpauuto 0,03 monb/am3, kK 20 cM3 BOAHOrO pacteopa HuTparta cepebpa koHueHTpauun 0,02 monb/aM3. Hannwute
hopMyy MULENbI 0BPaA30BABLIErOCS 307151, YKaXMTE 3HAK 3NEKTPUYECKOro 3apsaa KONNOULHbIX 4acTuL, 3TOro 301s.

3. Hanuwwute coopmyny muuennsl 3014, NONy4eHHOro Npy B3anMogencTeum HuTparta cemnHua (Il) c nvognaom kanus, ecnm
peakums npoTekaeT: a) B M3bbiTke HATpaTa ceuHua (Il) 1 6) B M3bbiTKe noanaa Kkanms. YkaxumTe 3HaK anekTpruiecKoro
3apsna KonNovaHbIX YaCcTUL, 3TOro 30/15 B 060UX Cny4yasix.

4. Mpwn pobaeneHun 12 cM3 BOAHOr0 pacTeBopa HUTpaTa cepebpa, umetowero koHueHTpaumio 0,01 Monb/am3, K 20 cM3
BOLHOrO pacTBopa poAaHuaa aMMOHUS, nmetoLLero koHueHTpauumto 0,008 monb/am3, obpasosancs ruaposonb AGQCNS.
HanuvwwnTe dpopmyny muuennsl obpasoBaslierocs 30ns. Ykaxute 3Hak 3/1eKTpU4eckoro 3apsaa KonnovaHbIxX HacTul,
9TOro 30n4.

5. Mpw nobasneHnn 10 cM3 BOAHOIO pacTBoOpa Xfnopuaa Kanbumsl, UMetowero KoHueHTpaumuto 0,02 monb/om3, k 20 cm3
BOLHOIO pacTBopa CepHoi KMCNOThl ¢ KoHUeHTpaumein 0,015 monb/amM3, obpasosancs ruapo3onb cynbdara KanbLus.
Hannwwute dpopmyny muuennbl obpasosaslierocs 3ons. YkaxuTe, kak 3apsXxeHa yactvua 3ons.

6. OxapakTepusyinTe CTPYKTypy MuLennbl 30n5. YTo Takoe arperat Muuensbl, 84po, rpaHyna?

Ok3ameH

Bonpochbl k ak3ameny:

1. OCHOBHbIE NOCTYyNaTbl XMMUYECKOW TEPMOAMHAMUKIN. Y PaBHEHNE COCTOSHNS.

2. MNepBblii 3akoH TepmoanHamMukn. CtaHaapTHas aHTanbnus 0bpas3oBaHns BELECTBA.
3. 3akoHbl TepMoxuMUK. PacyéT TennoTel peakunm Npu pasnuyHblX TeMmneparypax.

4, BTOpOI7I 3aKOH TepMoOHaMUKK N HanpaeieHne npotecca. SHTpOI'II/IFI N TepMmoanHammyeckasl BepoATHOCTb.
ameHeHune SHTPOMMK B pa3nnyHbIX npoueccax. AbcontoTHas SHTpOMNuUA, nocTynat lMnaHka.

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

6. YCnoBus XuMm4eckoro paBHosecusl. 3aKoH AercTByowmnx Macc. KoHCTaHTbl paBHOBECUSI.

7. YpaBHeHVe U30TEPMbI peakumm. YpaBHeHNs n306apbl U M30X0Pbl peakLu.

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

9. [lnarpamMmbl COCTOSHUS LBYXKOMMOHEHTHbIX CUCTEM.

10. NoneanbHble pacTBopbl. KonnnraTveHbie CBONCTBA PacTBOPOB.

11. OTkNoHeHns oT 3akoHa Payns. 3akoHbl KoHoBanosa. MpaBmno poiyara.

12. 3akoH MeHpun. B3anmHas pacTBopmMMOCTb XnakocTen. 3akoH pacnpeneneHus HepHcera-llunosa. SkcTpakums.

13. PactBopbl anekTponnTtoB. Teopun AppeHunyca u [ebas-Xiokkens. CoBpeMeHHbIe NpeacTaBAeHNs.

14. TepMoaMHaMmnyeckne CBONCTBA PACTBOPOB 3NEKTPONMTOB. AKTUBHOCTb, KOIMULIMEHT akTMBHOCTM. VloHHas cuna
pacTteopa.

15. OneKkTponpoBOAHOCTb PACTBOPOB CNabbiX M CUMbHBIX 3NEKTPONMUTOB. HYucna nepeHoca U NoABUXHOCTb MOHOB. 3aKOH
pa3seneHns Octeanbia.

16. TepmoamHamuyeckas teopusa 4C. 3asncumocts 3C 0T TeMnepartypbl.

17. SnekTpoxMMmnyeckas Kopposus MeTannos. 3almTta MeTannos 0T KOPPOo3uu.

18. 3a4a4u 1 OCHOBHbIE MOHATUS XMMNYECKON KMHETMKMN. MexaHn3Mm, CKOPOCTb, MONEKYNSIPHOCTb 1 NOPAAOK peakumm.
MNepwopg nonypacnana. MeTtonbl onpegeneHns nopsaka peakumm.

19. dopmanbHas KMHeTKa NPOCThIX peakuuid. YpaBHeHUs HeobpaTuMbIX peakLmnii 1-0ro 1 2-0ro nopsiikoB.

20. BnusiHne Temnepatypbl Ha CKOPOCTb peakuun. YpasHeHne AppeHuyca.

21. KnHeTrka CnoXHbIX FOMOreHHbIX peakuunin. ObpaTtumble 1 napanienbHbie peakumu.

22. KnHeTmka CnoXHbIX FOMOreHHbIX peakuuii. [locnenoBaTenbHbie 1 CONPSXEHHbIe peakunm.

23. KnHeTtumka uenHbix peakuunii. Ctagum LenHbix peakuuid. JnvHa uenw.

24. KnHeTtmka dooToXmMmM4ecknx peakumin. KBaHTOBbIV BbIXOL. 3aKOHbI DOTOXUMMK.

25. Obwue NoHsTMS 0 Katanuae. [OMOreHHbI 1 reTeporeHHblii katanus. MynbTunnetHas Teopus bananguHa.

26. XapakTepucTtuika gmcrnepcHbix cucteM. KoHueHTpaums aucnepcHon dpasbl. Knaccudomkaumns ancnepcHblX CUCTEM.
27. TepMoonHaMuka NOBEPXHOCTHbIX iBNEHUA. [oOBEpPXHOCTHOE HaTSXEeHNe.

28. Ancopbumsi Kak NOBEPXHOCTHOE siBneHne. PyHaameHTanbHoe ypaBHeHue ancopbumu Mmbbca. dusmyeckas um
xumnyeckas apcopbums. Teopun agcopbumu (1. NleHrmiopa, MonsHu, BAT).
29. YpasHeHus ["eHpu, ®penHanuxa n JleHrmiopa.
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30. Ancopbuus Ha rpaHule pasgena Xunkoctb-ras. Mpasuno Tpay6e-Ilokno. NoBEpXHOCTHO-AKTUBHbIE 1
MOBEPXHOCTHO-MHAKTMBHbIE BelwecTBa. [penensHas agcopbuus. YpaeHeHue Lnwkosckoro.

31. OcobeHHOCTM ancopbumny Ha TBEPAbIX MOBEPXHOCTSX. Ancopbuums razos. KanunnspHas KoHaeHcauus.

32. MonekynsipHasi aficopbumst XUaKocTy Ha TBepAoi NoBepxHOCTU. MMpaBmno ypaBHMBaHMS nonsipHocT PebuHaepa.
ALcopbUMOHHOE MOHMXEHNE NPOYHOCTM.

33. Ancopbuusi NOHOB Ha TBEPAbIX NoBeEpPXHOCTSX. [MpaBuno dasHca-MaHerTa.
34. NoHoobmMeHHas apcopbuuns. MoHNTbL.
35. Agresust 1 cMadmBaHue.

36. CTpykTypoobpasoBaHune B LUCMEPCHBIX cucteMax. BsaskocTb aucnepcHbix cucteM. Metoapl onpeneneHns BA3KOCTH.
YpaBHeHne HbioToHa. Dopmyna SiHWTENRHa.

37. PaccesiHue ceeTa B AMcnepcHbIx cuctemax. AHanms ypaesHeHns Penes.

38. MonekynsipHO-KMHETUYECKUE CBOMCTBA AMCNEPCHBIX CUCTEM: BPOYHOBCKOE ABUXEHME, Andddpy3usi, OCMOC.

39. CTpyKTypa OBOWHOro aNeKTPUYECKOro CMos. DNeKTPOKMHETUYECKNIA NoTeHUnan.

40. DneKTPOKMHETMYECKUNE SBNEHNS: aNeKTpodhopes, aNEKTPOOCMOC, NOTEHUMAN CeANMEHTaLMN 1 NOTEHLUMAN Te4eHns.
41. Pac4yeT anekTpOKMHETNYECKOro noTeHumana u anekTpogopeTm4eckor NoABNXHOCTH.

42. CeMeHTaUNOHHAsA YCTONYMBOCTb ANCMEPCHBIX CUCTEM.

43. ArperatmBHas yCTONYMBOCTb AncnepcHblx cucteM. KnuHetuka koarynauun. PacknmHmnsatowee naBneHue.

44. Koarynauns 3onei anektponutamu. Bugpl koarynaumu.

45. 3aBMCMMOCTb Koarynauuy ot NpUpoabl U KOHUeHTpauun anektponutos. Npasuna Wynbue-Mapan. Koarynaums
CMEeCbI0 3neKTponuToB. HenpasunbHbie psaabl.

46. KﬂaCCI/ICbI/IKaLI,I/Iﬂ crnocoboB nonyyeHnsa oucnepcCHbIX CUCTEM. MeTonbl ancneprmpoeaHnsa n KoHgeHcauumn. nOﬂy'-IeHI/Ie
OnCnepcCHbIX CNCTEM METOO0M nNenTmn3aunin. Ml/lu,ennoo6pasoBaH|/|e B ONCNEPCHbIX CUCTEMaX. CTpOGHI/Ie muuenn.

47. Knaccugpukaums aMynbCcuin. YCToRYMBOCTb aMynbeuii. OMynbratopbl. ObpalueHre das B aMynbeusix. Mpaktuyeckoe
NPUMEHEHNE N MeTOAbl Pa3pyLIEHNS 3MYbCUNA.

48. Knaccugoukaums asposoneli. CBoinctsa aspo3oneii. YCTon4MBoCTb aspo3onein. MeTtoapl nony4YeHns n paspyleHuns
aspoasonei. lNMpakTnyeckoe 3HaYeHne aspo30ner.

49. CtpykTypa makpomonekyn BMC. HabyxaHune. OcMmoTnyeckoe naeneHue pacteopos BMC. BaskocTtb pacteopos BMC.
KonnonpgHas 3awmTa.

50. Knaccudpmkaums konnongHeix MAB. KpruTnyeckas KoHLEeHTpaumus MuLennoobpasoBaHums.

6.4 Metoaouyeckue marepuansl, onpegensoLwime npouenypbl oL,eHMBaHUA 3HaHUNA, YMEeHUIN, HaBbIKOB U (MNK)
onbiTa nesATeNbHOCTU, XapaKTepn3yroLLLuX 3Tanbl oopMMpOBaHUS KOMMNETEeHLUIA

B K®Y peiicteyeT 6anibHO-pEATUHIOBAS CUCTEMA OLEHKM 3HaHWUIA obydatowmxcsi. CyMMapHo no ancumninHe (Moaynio)
MOXHO nony4nTe Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, ntToroeas
goopma KoHTpons - B 50 6annos.

[ng 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

55 6annos 1 MeHee - "He 3a4TeHo".

Ina sk3ameHa:

86 6annos 1 bonee - "OTNMYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HaHUN, YMEHUN, HaBbIKOB U (W) onbiTa Artan | Konnyectso
KOHTpONSs LesATeNbHOCTU, XapaKTepu3yoLLLMx atanbl opMUpOBaHNSA KOMMNETEHLUN 6annos
CemecTp 4

TeKyLLUiA KOHTPONb

NabopatopHsble [B ayanTopuun, ocHalWEHHOV COOTBETCTBYIOWMM 060pyAoBaHeM, obyyatolwmecs
paboTbl NPOBOASIT y4eBHblE 3KCMEPVMEHTLI U TPEHUPYIOTCS B MPUMEHEHUN
NPaKTUKO-OPVNEHTNPOBAHHbIX TexHoNormin. OLEeHMBAKOTCS 3HaHVe MaTepuana u
yMeHVe NPUMEHSITb ero Ha NPaKkTVKe, yMeHns 1 HaBbiKu No paboTe ¢
060pynoBaHeM B COOTBETCTBYIOWWER NpeaMeTHOR obnacTu.

TecTupoBaHue |TecTpoBaHUE NPOXOAUT B MMCbMEHHON DOPME U C UCMONb30BAHNEM
KOMMbIOTEPHbIX cpencTs. Obyyatowmincs nonyyaeT onpenenéHHoe KONM4ecTBo
TECTOBbIX 3a[aHuii. Ha BbINONHEHVE BbIOENAETCS (OUKCMPOBAHHOE BPEMS B
3aBMCMMOCTHM OT KOnnyecTea 3ajaHuii. OLeHKa BbICTABASETCS B 3aBUCMMOCTY OT
MPOLEHTA NPAaBWUIbHO BbINONHEHHbIX 3a4aHNA.

—
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepu3yoLLLMX aTtanbl opMUpPOBaHNA KOMMNETeHL U 6annos
YCTHbIA onpoc |YCTHbIV ONpOC NPOBOAMTCS HAa NPaKTUYECKMX 3aHsATHsX. Obyyatowmecs
BbICTYNalOT C Aoknanamul, COOBWEHNAMN, AOMONHEHNSIMM, YHaCTBYIOT B 3 12

LUCKyCCUK, OTBEYAIOT Ha BOMpOCHl npenogasatens. OLEeHNBAETCS YPOBEHD
LlOMalHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO M NOMMYHO U3naratb
MmaTtepuvan, aHanmanposaTtb, POPMyNupoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha [OMOMHUTENbHbBIE BONPOCHI.

MucbMeHHas  [OByvatowmecst nonyyatoT 3aaHne Nno 0CBELWEHWIO onpenenéHHbIX TE0PETUYECKNX
pabota BOMPOCOB MW peleHmnio 3aaa4y. PaboTa BeINonHsIeTCs NMCbMEHHO U coaétcs 4 12
npenonasatento. OLeHUBaOTCS BnafeHne matepuanom rno teme paboThbl,
aHanuTuyeckne cnocobHoOCTU, BNageHne MetToaamm, yMeH1s U HaBbIKW,
HeobxoauMble ONs BbINONHEHUS 3a4aHWA.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AMUCLIMMANHBI. OK3aMeH 50
MPOBOLUTCS B YCTHON MNN NUCbMEHHON doopme no Bunetam, B KOTOPbIX
cogepxxatcsl Bonpochl (3anaHuns) no Bcem Temam kypca. Oby4atowemycs naércsi
BpeMsi Ha noarotoBky. OLeHnBaeTCs BNageHne MatepuasnoM, ero CUCTEMHOE
OoCBO€eHUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN U YMEHUA NP
aHanuase NPobneMHbIX CUTyaunin U PeleHNn NPaKTUYECKNX 3aaaHniA.

7. NMepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLNINHBI (MOAYNS)

OcBoeHMe aucLUMnnnHbI (MOoYNs) Npeanonaraet U3y4yeHne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MoXeT BbiTb BOCTYMHA 0ByYaloWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

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

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobadesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum buneTam B COOTBETCTBMU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHUMOHHO 13 NtoBol TOYKM Npy BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "OnNeKTPOHHbIN yHuBepcuteT". MNpu NCnonb3oBaHUM NeYaTHbIX N3aaHnin GubnnoTeYHbIin
ooHA AomKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTa He MeHee 0,5 aksemnnspa (ans obydvatowmxcs no ProcC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nmuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO ANCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMONHUTENBHON Y4eBHOM nuTepaTypbl, HEOBXOAUMO 4N OCBOEHWUS AMCUMMNHBI (MOOYNS),
HaxoauTcs B MpunoxeHnu 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KOY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWM KOMMNEKTOBAHUS (OOHA0B Hay4uHow
6rbnnotekn KPY.

8. MepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHON ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS BUCLMUMINHBI (MOOYIS)

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

Ponayrun B.W. Jlekumn no konnongHomn xumnn - http://www.chem.msu.ru/rus/teaching/colloid-roldugin-lectures/

YyebHble MaTepuanbl N0 KONNOULHOW XUMUM XMMUYECKoro goakynbtete MY -
http://www.chem.msu.ru/rus/teaching/colloid.html

OneKkTpOHHbIE pecypcbl Xummyeckoro nHetutyta KY. - http://www.kpfu.ru/main_page?p_sub=12946

9. MeToguueckue ykasaHusi oisi 06yyaloLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekumm Mepen nekunen pekoOMeHAYeTCs MPoYUTaTh KOHCNEKT Npeablaywei, 4ToObl akTyannanmpoBaTth 3HaHWS
1 OCO3HAHHO MPUCTYNMUTL K OCBOEHUIO HOBOrO MaTtepmana. B xofe NeKUMOoHHbIX 3aHATUIA
pekoMeHayeTCs TWwaTenbHO KOHCMEeKTMPOoBaTh 13yyaeMblit Matepuan. Cneayet obpalwaTb BHUMaHNE
Ha TePMUHbI, OOPMYIMPOBKM, PacKpblBaiowme CoaepXaHne TeX UK UHbIX MPOLIECCOB, MEXaHN3MbI
XUMUYECKMX peakumii, HOMEHKNATypy COeanHeHWIA, MPaKTUYECKYH0 3HAYMMOCTb N3y4aeMbiX BOMPOCOB.
XenatenbHo ocTaBuUTh B paboymx KOHCNEKTax nossi, Ha KOTopbIX AenaTb NOMeTKu 13
PEKOMeHO0BaHHOM NMTepaTypbl, LOMONHAOWME MaTepyan NPOCyWaHHOR NeKUMK, a Takxe
nofyepKkmeatowwme ocobyio BAXHOCTb TEX WU UHBIX TEOPETUYECKUX MONOXEHMWIA.

B Tom cnyyae, ecnm 6bina nponylieHa kakasi-nmbo nekumsi, Heo6x0AMMO BOBPEMS €e BOCCTAHOBUTD,
06,aymaTh, CHATb BO3HUKLIME BOMPOCHI AN TOro, 4To6bl 0CBOEHME MaTepuana 6bi1o 0CO3HaHHbIM.
Hanuume xopowux co6CTBEHHbIX KOHCMEKTOB NEKLIMIA - BaXHOE YCNIOBME YCMEelWHOM NoAroTOBKU K
3K3aMeHy.

npakTnyeckue | Mporpamma npakTMHECKUX 3aHSATUI BKNoYaeT pasbop TEOPETNYECKOro Mateprana u peleHne 3aaay.
3aHAaTUA Mpwn peweHnn 3apay Hy>XHO 06OCHOBbLIBATb KaXAbliA 3Tan PELWEeHUs, ICXOAs U3 TEOPETUYECKMX

MONOXEeHW Kypca. PeweHns npy HEOOXOAMMOCTY HYXHO CONPOBOXAAaTb KOMMEHTapUSMU, CXEMaMM,

ypaBHEHNSIMW XMMUYECKIMX peakumii. Mpu paboTte ¢ TepMrHamMn Heobxoanmo obpalatbes K

cnoeapsM, B TOM 4ucne [ocTynHbiM B IHTepHeTe, Hanpumep Ha carite http://dic.academic.ru.

Mpwn peweHnn 3apay Ha NPAKTUYECKMX 3AHATUSX MOXET NOTPeBOBATLCS KaNbKyNsTop.

nabopaTopHble| Pabota Ha nabopaTopHbIX 3aHATUSX NpeanonaraeT BbiNofHEHUE 3KCNepUMEHTaNbHON YacTu, aHanmus
paboThbl 1 ocpopMIIeHNE NONYyYEHHbIX Pe3yNbTaToBs, 3almnTy nabopaTopHO paboThl, aKTMBHOE y4acTue B

nvckyccusix. Mpu nogrotoeke k nabopaTtopHbIM paboTam cneyet UCNoNb30BaTh METOAMYECKME

yKasaHus no AUCUMUN/VHE, KOTOpble BblAATCS Ha 3aHSTUS B 9NEKTPOHHOM BUle B KOMMNbIOTEPHOM

Knacce unu B 6yMaxkKHOM UCMONHEHNN B 0ObIYHON ayauTopun.

K BbINONMHEHNIO 9KCMEPUMEHTANBHOM YacTu CTYAEeHT OoMycKaeTcs Nocne KONoKBMyMa, nporpamma

KOTOPOro 13noXeHa B METOIMYECKMX yKa3aHUsX K nabopaTopHbIM paboTtam.

Mo pesynbTatam BbiNnonHeHus nabopaTopHoi paboTbl 0POPMASETCS OTYET, KOTOPbINA BKoYaeT

TEOPETNYECKYIO 1 SKCMepMMeHTanbHyto YyacTb. [pu 3awmnTe nabopatopHoii paboTbl cnegyeT

NpencTaBUTb OTYET, OTBETUTb HA BOMPOCHI KOMNOKBUYMA, COAEPXallMecs B METOANYECKNX YKa3aHUSIX

k nabopatopHoii paboTe, a TakXe Ha BOMpockl npernonasaTens.

Mpwu BbINONHEHUN NabopaTopHbIX PaboT HeobxoaMMo CTporo cobnoaath TPeboBaHNA TEXHNKM

6e3onacHocTu.

Jo Hayana BbINONHEHNs NabopaTopHOro NPakTUKyMa CTyAeHThbl CAAOT 3a4eT MO TEXHKKE

6e30MacHOCTU 1 pacnucbIBaloTcs B kadpeapanbHoM XypHane. CTyneHTbl, rpybo Hapywmsiume

npasuna paboTbl 1 TexHUKK 6e30NacHOCTM B NabopaTtopmm, OTCTPaAHSIIOTCSA OT BbINONHEHUS

nabopaTopHbIX paboT [0 NOBTOPHOW cla4u 3a4eTa no TexHuke 6e3onacHoCTy.

camocTos- | CamocTosiTenbHyto paboTy cnefyeT Hauyatb cpasy Xe Nocne NepBo NEKUMN 1 NONYYEHUS

TenbHas yuebHO-MeToanYecKrx MaTepumanos. KOHTPONb pe3ynbTaToB BHEAYAUTOPHON CaMOCTOSITENBHOM

pabota paboTbl HA YHEOHbBIX 3AHSATUSIX MOXET MPOXOLUTb B YCTHOW, MUCbMEHHOW U CMELIAHHOM CHOPME.
CamocTosiTenbHas pabota CTyLeHTOB MO Kypcy BKOYaeT B cebst npopaboTKy 1 yCBOEHUE KOHCMEKTOB
NEKLMIA; n3ydeHne y4ebHO 1 METOONYECKON NMTepaTypbl, BKIOYas MHCDOPMAaLMOHHbIE
06pasoBaTtenbHblE PECYPCHI (3NEKTPOHHbBIE YYEBHVKI U METOAMNYECKME NOCOBMSA); NOArOTOBKY K
nabopaTtopHbIM paboTam 1 0hOPMNEHNE OTHETOB; PELIEHUE 3a4a4 U BbINONHEHUE YNPAXHEHWA MO
OCHOBHbIM pasnenam kypca. [py caMocTOSTENbHOM pelleHn 3a8ay Hy>XXHO 060CHOBBIBATb KaXabli
aTan peweHus .PeleHre 3apay SaHHOrO TNa Hy>XHO NPOLONXaTh A0 NPUobpeTeHns TBepLbIX
HaBbIKOB B UX peleHnU. PeweHns npu He0BX0OMMOCTM HY>XXHO COMPOBOXAaTb KOMMEHTaPUSIMU,
CXEMaMU N PUCYHKaMU, YPABHEHUSIMU XUMUYECKUX PEAKLIVIA.

TecTnposaHue B TecToBbIX 3a4aHnNsX B KaX40M BOMpocCe 13 npenctaBieHHbIX BAPMAHTOB OTBETA I'IpaBI/IJ'IbeII7I
Tonbko oanH. Ecnu Bam kaxetcs, 4yto npaBu/ibHbIX OTBETOB 6OJ'IbLIJe, Bbl6|/|paI7ITe TOT, KOTOprI7I, Ha
Baw B3rnsg, Hanbonee npanmbem. HauuHatb TecTunpoBsaHume cnenyet C TexX BONpocos, B OTBeTax
KOTOPbIX Bbl He coMHeBaeTech. Ecnu Bbl He 3HaeTe oTBeTa Ha BOMPOC, Unn He yBepeHbl B
npaBunnbHOCTK, cneayeT NponyCcTnTb 3TOT BOMPOC N OTMETUTD, 4y10bbI MOTOM K HEeMy BEPHYTbCA. ﬂpvl
Bbl60pe npaBunnbHOro oTeeTa cnenyet OencTBoBaTb METOO0OM UCKITHOYEHNS, T.€. HY>XHO
nocnenoBsate/ibHO UCKKOYATb T€ OTBEThbl, KOTOPbIE ABHO HE NOOXOOAT.

HY)KHO OCTaBUTb BpeMs a1 NPOBEPKU cBoen pa6OTbI, 4yTOObl 3aMETUTH U ncnpaBnTb SBHbIE owmnobKu.
CTpeMVITer BbIMOMHNTb BCE 3a0aHNA TecTa.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nucoMeHHas | MncbMeHHble pa6OTbI npoBoOATCA NO MHOMBMUAOYyabHbIM 6unetaMm. NMUcbMeHHble pa60TbI BKNOYaroT

pa60Ta KaK Teopetnvyeckme Bonpocol, Tak 1 3anaym no OCHOBHbIM pa3aenam Kypca. I'Ip|/| noaroToBke K
3aHATUAM C pelleHneM 3aga4dy Moxert I'IOTpe6OBaTbCFI KanbKynsaTop. I'Ip|/| BbINOTHEHNN NMNCbMEHHbIX
3a0aHumn CTyAEeHT OOJIXXeH NpoaeMOHCTPMUPOBATb YMEHNE NPOnN3BOANTb XMMNYECKNE pacHeThl,
COCTaBnATb ypaBHEHUA peaKLl,VII7I, 06 BACHATD nony4yeHHble pe3ynbTarthbl.

YCTHbI onpoc | Bonpockl K yCTHOMY ONpOCy BblAAKTCA NEKTOPOM MW Npenogasartenem. Be4ylmM npakTmiyeckme
3aHATUSA. YCTHBIV ONPOC NPOBOAMTCS C LIeNbiO akTyanusaumm 3HaHU, NoNyYEeHHbIX Ha
NpeLWecTByOWNX 3aHATUSX. ONpoc KOMBMHMPOBAHHBIN, TO ECThb BK/OYAET B cebs Kak (OPOHTaNbHbIE,
Tak v NHANBUOYaNN3NPoBaHHbIE POPMbI. [1pn NOAroTOBKE K YCTHOMY ONPOCY PEKOMEHOyETCA
NoNb30BaTbCA KOHCMEKTaMu )'IGKLI,I/II7I, y‘-IeGHVIKaMVI n y‘-{e6HO-MeTO,D,I/I‘-IeCKI/IMVI nocoéuamu. ,D,J'IF!
noAroToBKM K 3aHATUAM peKOMEeHOYyeTCA BblOeNnATb B Matepuane I'Ip06ﬂeMHbIe BONpPOCHI,
3aTparuBaemble NpenonasaTenem B NeKUMM, U FPYNNMPoBaTh MHCPOPMaLMIO BOKPYr HUX. MNpu paboTe
C TEpMMHaMU HeobxoaMMOo obpallaThCs K COBAPSIM, B TOM YMCne LOCTYNHbIM B IHTEpHETE,
Hanpumep Ha cawnTe http://dic.academic.ru.

3K3aMeH Mpv NoAroToBke K 3k3aMeHy HeobXxoouMo onMpaTbCsl, NPEeXAe BCEero, Ha KOHCMEKTh NeKLMii, a Takxe
Ha NCTOYHUKM, KOTOpble BbiNK NCMoNb30BaHbl MPU NOAroTOBKE K nabopatopHbIM paboTam, onpocy U
TecTMpoBaHuto. BHayane cnegyet npopaboTaTb BECb MaTtepuan no opraHn4eckoli XMMum B
COOTBETCTBMM C NPOrpaMMoii aK3aMeHa, 0TMEeTUTb Ans cebsi TpyLHbIe BOMPOCH!, 0653aTeNbHO B HIX
pasobpatbcs. B 3akntoyeHe elle pas LenecoobpasHo NOBTOPUTL OCHOBHbBIE MOMTOXEHNS Kypca,
HeobxoaMMble OOpPMynbl, YPaBHEHUSI peakunii, MEeTOMKM pelleHns 3aay. Bce Bo3HMKLWMEe BOMPOCH
HY>XHO 3anucatb U 3a8aTb NpenonaBaTento Ha KOHCYbTauum, KoTopas NPOBOAUTCS! HaKaHyHe
aK3aMmeHa. 9k3aMeH NpoBoAnTCs No bunetam, B Kax oM Bunete CoaepXuUTcs rno ABa Te0PeTUHECcKUX
BOMnpoca.

Bo Bpems npoBeleHusi aKk3aMeHa CTYLEHT A0NXEH cobnofatb onpeaeneHHbIe npasuia NoBeaeHns:
3anpelwaeTcs pasrosapuBatb Apyr C APyroM, nepenasaTb Apyr OpYry Kakue-nnbo npenmeTsbl, MeHSITb
MECTO B ayAMTOPWK, NONb30BATLCS CMPaBOYHbIMM MaTepranamu (yyebHukamu,
y4yebHO-MeToanYeCKMM NocobmsIMM, CPaBOYHKAMK, PasnnyHbIMK 3anucsiMm 1 T.n.). He
paspellaeTcs BbIXOANTb M3 ayAMTOPUN, IAE NPOBOAUTCS 9K3aMeH, 6e3 paspelleHunsi akaameHaTopa.
Kateropuyecku sanpeweHo ncnonb3oBaHne CPecTB CBS3n, ooTo- 1 Buaeoannaparypbl,
MUCbMEHHBIX 3aMETOK 1 MHbIX CPEACTB XPaHEeHUs 1 nepeaayn nHgopMauun. 3a HapylweHue npasun
NoBeLEHNS CTYIEHT yaansercs ¢ 3k3aMeHa C BbICTaB/EHNEM HEYA0BNETBOPUTENbHOMN OLLEHKM.

10. MepeyeHb MHGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooynio), BKJaouYas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHDIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyei nporpamMMe OUCLMMNWHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKomn 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MatepuanbHo-TexHN4YeCKoe obecneyeHne 06pas3oBaTenbHOrO NpoLecca no JUCLUMIMHE (MOLYNio) BKIOYAET B cebst
crneyowme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0B6YYaAIOWMNXCS, YKOMMNIEKTOBAHHbIE CreLnannanpoBaHHoi Mebesbio (CToMbI 1
CTY/bs) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MIOHEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun 0SS KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIe CNELManm3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrneyvatku pa3aaToyHbIx MaTepranos.
MynbTMeouiiHas ayoutopus.

KomnbtoTepHbIii knacc.

CneumanusmpoBaHHas nabopatopus.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNWA0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

I'Ipvl Heobx0aMMoCTh B o6pa305aTean0M npouecce npuMeHATCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouime
BOCNpUATUE UHPOopMaLUK o6y'-|a+ou1|/|M|/|o;| nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3[aHve TeKCTOBOW BepCUM NoBOro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NOfb30BaTENEN;
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- CO30aHNE KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/In4HbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa n |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeETb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBnaTypbl;

- cO3[4aHne BO3MOXHOCTEW A5 06y4atowmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX MCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NOMyyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHNE NPOorpaMMHbIX CPencTB, obecrneynBatowmx BO3MOXHOCTb OCBOEHNSI HABbIKOB 1 YMEHUIA, C(DOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;

- MPUMEHEHWE ONCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(POPM MHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb MCNONb30BaHbI ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aALNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMY KONNEKTUBHON paboThl;

- NPYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs OpraHM3aummn oopM TEKYILEro 1 NPOMEXYTOYHOrO
KOHTPONS;

- YBENNYEHME NPOLOIKXNTENIbHOCTU caaqm oby4atolwyMcst UHBaANULOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAOIXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENTIbHOCTU COoa4n 3a4éTa UM sK3aMeHa, nposoaonMoro B NUCbMEHHON poopme, - He 6onee 4em Ha 90 MUHYT;

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

- NPOOONIXUTENbHOCTU BbICTYNNEHUA oéyqaromerom npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHusMu ®rOC BO 1 yuebHbiM nnaHoM no HanpasneHuto 20.03.01
"TexHocpepHas 6e3onacHocTb" 1 Npodousio noaroToBku "OxpaHa NPUPOAHOI cpeabl 1 pecypcocbepexeHne”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.0/].3 uanyeckas 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
Non Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2018

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. dunaunyeckas u konnongHas xumms. JllabopatopHsblii npakTkym / .4, Cunnens, I.B. MaBpuH. - Hab. YenHbi:
W3a.-nonurpadp. ueHtp HYN(D) K(MDY, 2014. - 75 c. - TekcT : HeNnocpeACcTBEHHbIN (60 3K3. - Ha kad Xud).

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 : HENOCPELCTBEHHBI ( 52 3k3 - bBubnnoteka 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[.3 ®usnyeckas v KonaonaHas 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

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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

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

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

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

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

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

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.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 28 us 28. Bl YHH
rlorlyfos

AR 5 AN LM O



