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1 BBEQEHWUE K PABOYEN NMPOrPAMME OUCLUMNIUHBI

1.1 Uens auncumnnuubl: CdopmupoBaTtb komneTeHuun obydatollerocs B obnactu yy4eHus o AMCNepCHOM
COCTOSIHUW BeLecTBa, 0COObIX CBOMCTBAX MOBEPXHOCTHBIX CIIOEB M MOBEPXHOCTHbIX SBMEHNUSIX B AUCMNEPCHBLIX CUCTEMAX,
hOpMUPOBAHMMN YETKOTO NpeAcTaBneHns o byHOAaMeHTarnbHbIX TEOPETUYECKUX U IKCMEPUMEHTarbHbIX OCHOBaX 3TOW
obWNpHON MOrpaHMYHON o0bnacTM 3HaHWsE B ee COBpeMeHHOM coctosiHuu. Ocoboe BHMMaHuWe yaensercs
YHUBEPCarnibHOMY 3HaYeHWI0 AMCNEPCHOrO COCTOSHWUA UM Ponu pasMepHoro addpekta B PUINKOXMMUM OUCMEPCHbBIX
CUCTEM.

1.2 3apgaum AUCLUNIIUHBI:

CnocobctBoBaTh (QOPMUPOBAHUIO Yy CTYAEHTOB KOMMOUOHO-XMMWYECKOr0 BOCMPUATUSA OKpYXKalolero mMupa,
OCHOBAHHOTO Ha 3HaHWW YHUBEPCanbHOCTW KOMMOMOHOrO COCTOSIHASI BeLLeCcTBa, MONEKYNsApHOro MexaHu3ma
KONMNOMAHbIX NPOLLECCOB U UX KONMMYECTBEHHOMO ONCaHUS.

- [lo3HakoMWTbL CTYAEHTOB C BaXHEWWWMW 3aKOHOMEPHOCTAMMW, KOTOpbIM MOAYMHSETCA noBedeHue
reTeporeHHbIX ANCNEPCHbIX CUCTEM N NOBEPXHOCTHbIE ABNEHUS B HUX.

- [latb npeacTaBneHne 06 aKcneprMeHTarnbHbIX MeToAax KOMmonagHOM XMMUK, KOTOPble NO3BOMSAT U3ydatb U
KONMYECTBEHHO XapaKTepmn3oBaTb ONCMEPCHbIE CUCTEMbI Y NMPOUCXOASALUME B HUX NMOBEPXHOCTHbLIE SBMEHMS.

- B nabopatopHbix ycrnoBusx ccopMuMpoBaTb HaBblkKM BNageHWst KMacCUYeCKUMKU MeToAaMu WUCCreaoBaHus
KONMMOWAHON XMMMWM, K KOTOPbIM OTHOCHATCA METOAbl OLEHKM MOBEPXHOCTHOrO HaTSPKEHWUS Ha rpaHuLe XMAKOCTb-ra3 u
XWUAKOCTb-KNOKOCTb, CeAUMEHTaUMOHHBIN aHanus, onpegeneHne yaenbHONW MOBEPXHOCTM afacopbeHToB, KpUTUYECKON
KOHUEeHTpauun wMuuennoobpasosaHus [1AB, nopora 9nekTponuTHOM KoarynsumMm 30Men, 3MneKTPOKMHETUYECKOro
noTeHumana v T.n.

- Hayuntb cTygeHTOoB pewaTb pacyeTHble 3agadnm no Temam: “MonekynsapHO-KMHETMYECKMEe CBOWCTBA
ancnepcHbix cuctem”, “Agcopbumsa Ha pasnuyHbiX MexdasHbIx rpaHuyax’.

- MNMo3HakOMUTb CTyAEHTOB C BO3MOXHbIMWM 0BNacTsiMU NPUMEHEHWS 3HaHWIA NO KOMMOUAHON XUMWUW B Hay4YHbIX
nccnefoBaHMaX U TEXHOMOMMYECKUX npoLeccax.

1.3 TpeboBaHuA K NnpeaBapMTENbLHON NOArOTOBKE 06y4aroLerocs:

MpenBapuTensHas NOAroToBKa npegnonaraeT co3gaHne OCHOBbLI ANs hOPMUPOBAHUSA KOMMETEHLMI, yKa3aHHbIX
B M. 2, NPU U3YYEHUN OUCLUMIUH:

dusnyeckas xummns

AHanuTnyeckasa XMmus 1 QU3NKo-XMMMUYeckne MeToapl aHanmsa
MaTtemaTtnka

VHdopMaUnoHHbIe TEXHONOMMK

dunsnka

OOwwasn 1 HeopraHuyeckasi XumMusi

OpraHuyeckas xumms

2 KOMNETEHUUU OBYYAIOLLEFrocsA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OANCLIUTMTIIUHbI

OMNK-1: Cnoco6eH nsy4atb, aHanM3npoBaTb, UCMOJNb30BaTb MEeXaHU3Mbl XMMUYECKUX PeakLui, Npoucxoasimx
B TEXHONOrMYECKUX NMpoLeccax U oKpyxarulemMm Mupe, OCHOBbIBasiCb Ha 3HaHMUAX O CTPOEHUU BellecTBa,
npupoae XMMM4YeCKON CBA3M U CBOMCTBaX Pas3fiNyHbIX KITacCOB XMMUYECKUX 3N1eMEeHTOB, COeAUHEeHUN, BellecTB
M MaTepuanos

3HaTb: OCHOBHbIE 3aKOHbl M COOTHOLLEHNS TepMoAMHaMUKN NMOBEPXHOCTHbIX SIBMIEHUI, OCHOBHblE CBONCTBA AncnepcHbIX
CUCTEM, OCHOBHbIE MeTOodbl NCcneaoBaHNA NOBEPXHOCTHbLIX SABITEHUN U ANCNEepCHbIX CUCTEM

YMeTb: NpoBOoANTL pacyeTbl C UCNOMb30BaHNEM OCHOBHbLIX COOTHOLLEHUN TEPMOANHAMUKM NMOBEPXHOCTHBLIX ABMNEHUN Y
pacyeTbl OCHOBHbIX XapaKTepUCTuK gucnepCHbIX CUCTEM.

BnapeTtb: HaBbikamu pacno3HaBaHNA JJ,VICI'IGpCHOVI CUCTeMbl N aHannM3a NoBepXHOCTHLIX NpoueccoB

OlK-2: CnocobeH ncnonb3oBaTb MaTeMaTuyeckue, cdnsnyeckue, PUINKO-XMMUYECKNE, XMuMU4YEeCKUe Metoabl
AnA peweHua 3apayd npocbeccvaaanoﬁ AeATeNbHOCTU

3HaTb: OCHOBHbIE MOHATUSA U onpegeneHnuss KoNNougHom XMMuu, npusHaku OGBHEKTOB KOMMOMAHON XMUMWUK, BaXHeWLwmne
Ana gucnepcHbIX CUCTEM NMOBEPXHOCTHLIE ABJITEHUA.

YMmeTb: BbINOMHATH pacyeTbl OCHOBHbIX XapakKTepUCTUK AUCMNEepPCHbIX CUCTEM, UCMNOJ1b30BaTb OCHOBHble COOTHOLLUEHWUA
TepMOONHAMUKN ONA XapakKTepUCTUKN CTeneHn yCTOVI‘-WIBOCTVI ONCNEepCHON CUCTEMBI.

Bnapgetb: metogamu cuHTtesa ANCMNEepCHbIX CUCTEM U OUEHKUN nX yCTOVI‘-II/IBOCTVI, npoeegeHna AnUcnepcHoOro aHanmsa u
aHann3a noBepxHOCTHbLIX NPOL,EeCCOoB.




3 PE3YIIbTATbI OBYYEHUA NO AUCLUMNIUHE

HavmeHoBaHWe 1 cogepxaHue pasgernos,
TeM U y4ebHbIX 3aHATUIA

CewmecTtp
(kypc anst 3A0)

KoHTakTHas

paboTa

Jlek.
(yachbt)

J1ab.
(yachbt)

CP
(wacnl)

MHHoBaL,

dopMbl
3aHATUN

dopma
TekyLero
KOHTpOns

Paszgen 1. Knaccudwmkaumsa un  ocobble
CBOWCTBa amncnepcHbIX cucTem.
[MoBEpXHOCTHbIE SABNEHNA

Tema 1. lpegmeTr mn 3agayn KONSoUMAHOMN
xumuun.  KpaTkui  uctopuyeckuii  0b3op
pPa3BUTUS KOMFOUOHON XUMUK.
Knaccudumkauus AncnepcHbIX cuctem.
PasnnyHbie cnocoobI Krnaccudukaumm
AncnepcHbIX CUCTEM. OcCHoBHble
KONNYECTBEHHbIE XapaKTepUCTUKM
OucnepcHoOCTU. HaHopa3smepHble
cuctembl.  JInodunbHele M NMOOBHbIE
CUCTEMbI; CXOACTBO 1 Pasnuuns Mexay HUMn
" pacTtBopammu " aucnepcusmm
BbICOKOMOITEKYNAPHbIX COEQVHEHUN.
[ducnepraunoHHble ©N  KOHOEHCAUMOHHbIE
METOAbI NONYy4YEHNS AUCMEPCHBIX CUCTEM.

JlabopaTtopHoe 3aHATHE: TexHuka
©esonacHocTn npu paboTe B XMMMYECKOW
naboparopuu.

Tema 2. MonekynsapHO-KNHETUYECKNE
CBOWCTBA AMCNEPCHBIX CUCTEM.

Teopus ©poyHoBcKoro OBVKEHUS
ONHWTENHa. SKcnepMmeHTanbHoe
noaoTBepXXAeHWe CTaTUCTUYECKOW  Teopun
OpoyHoBcKkoro  gpwxeHus. [Ouddysms B
KONMOMAHbIX cucTemax. YpaBHeHue
ONHWTENHa- CmonyxoBckoro.
OcmoTtnyeckoe gasneHme. ObpaTHbI ocMoc.
OcmoTunyeckune cBOMCTBA OncnepcHbIX
cucTeMm.

CeavmeHTaLmoHHO-angdy3moHHoe
paBHOBECUE KOMMOUAHbIX YacTuL,.
CenviMeHTaumsi B OMCNEPCHbIX CUCTEMAX: B
rPaBMTaLMOHHOM M LIEHTPOOEXHOM MOMSIX.

YcTponcTeo ynbTpaueHTpudyri.
CeQMMEHTaUNOHHBbI  aHanmM3  CYCMeH3UA.
HayuHo- dunocodckoe 3Ha4yeHue

nccnegoBaHum MOJEeKYNnApPpHO-KMHETUYECKNX
CBOWCTB AncnepcHbIX CUCTEM.

MHTepakTMBHass nabopatopHass  pabora:
"CeanMeHTaLMOHHbIN aHanms".
BbinonHseTca camoctoaTensHo Ha 10

12

ra

11




Tema 3. OnTuyeckne cBoncTBa U METOAbI
nccrneaoBaHnst ANCNEPCHbBIX CUCTEM.
B3anmogencreme OuMCNepcHOM CUCTEMbl CO
cBeToM. PaccesHune ceeta. OnanecueHums.
Oddekt TuHgans. YpasHeHne Panesa n ero
aHanuna. OnanecueHums.

[MornowieHne cBeTa M okpacka OUCMEPCHbIX
cuUcTeM.

OnTuyeckne MeToabl nccnegoBaHns
ONCMEPCHbIX CUCTEM. OnTuyeckas
MUWKPOCKOMMS. YnbTpaMmkpockonus "

HedenomeTpus. DNEKTPOHHA MUKPOCKOMMSI.

11

Tema 4. NpaHuua pasgena as, ee CUMOBOe
none. YpaenoHad MOBEPXHOCTHAsA 3HeEPrus.
[MoBEepXHOCTHOE HaTshKeHUe Ha rpaHuue gas.
dakTopbl, BAUSAKOLWME Ha MNOBEPXHOCTHOE
HaTshKeHUe XUOKOCTeW: Xumuyeckas npupoga
BellecTBa, Temnepartypa, KpuBM3Ha
noBepxHocTu u ap. MexdasHoe HaTaXeHue Ha
rpaHvLe pasgena ABYX XUAKOCTEW; npasuno
AHTOHOBA.

JlabopaTopHas pabora: "N3amepeHne
NOBEPXHOCTHOIO HaTsHKEeHUS XNOKOCTU
METOAOM  MakCumarnbHOrO  JaBfieHnst B
ny3blpbke".

Tema 5. Aacopbums pacTBOPEHHOro BeLlecTBa
Ha NOBEPXHOCTU pacTBop-ra3. [MoBepXHOCTHO
-aKTUBHbIE W TMOBEPXHOCTHO - WHAaKTUBHbIE
BewecTBa. M3bbiToyHaa agcopbumsi Mbbca.
YpaBHeHue apcopbuumn Mbbca. 3aBucMMOCTb
MOBEPXHOCTHOrO  HaTsKeHMs pacTtBopa oT

KOHLUEeHTpaunu MAB. YpaBHeHne
LWnwkosckoro. [MoBepxHOCTHAst aKTUBHOCTb.
Mpasuno Tpay6Ge.

[MoBEPXHOCTHas aKTUBHOCTb PaCTBOPEHHOIO
BellecTBa. YpaBHeHue JleHrmopa, ero cBasb C
ypaBHeHusamn Mbbca n Wnwkosckoro. Pabota
agcopbumn.

MHTepakTmBHas nabopartopHas pabora:
"PacuyeTbl  aAcoOpOLMOHHBIX  XapakTepUCTUK
MAB no n3ortepme NOBEPXHOCTHOrO
HaTshkeHus".

BbinonHseTtcs camocTtosiTensHo Ha 10




Tema 6. Agcopbumsa Ha TBepaoW NOBEPXHOCTU.
AncopOuMOHHbIE cunbl. MNoHaTne o)
dmanyeckon agcopbumm n xemocopobumn.
Apcopbuusa Ha rpaHuiue TBEpAoe Teno — ras.
JlokannsosaHHas agcopbuns razoB Ha TBeEpAOWN
noBepxHocTu. Teopusi JleHrmiopa.

Teopua BE3T.

MoTeHuManbHas Teopusi MONMMONEKYNSAPHON
apcop6bumm MonsaHn.

Onpegenenne yAensHON NOBEPXHOCTU
apcopbeHToB.

Apcop0bumsa n3 pacTBopoB.

OcobeHHoCcTV agcopbumm MOMeKyn U MOHOB U3
pacTBOpPOB  Ha  TBEpOoW  MOBEPXHOCTW.
MonekynsapHas agcopbums M3  pacTBOPOB.
Mpasuno YypaBHMBaHMWSA nonsipHocTen
PebuHaepa. YpaBHeHne Openngnmxa.

NoHHasa agcopbumsa na pacTeopos.

OcHOBbl MOHHOrO 0OOMeHa; ponb OBMeHHOW
agcopbumm B NOYBOBEAEHUUN, NMPU XMMUYECKMX
crnocobax BOOOOHUCTKN.

MoaunduumpytoLee nencreme MAB:
rmgpodmnusauns " rmgpodpobunsaums
NOBEPXHOCTEN.

JlabopaTopHas pabota: "Agcopbumns MNMAB Ha
aKTUBMPOBAHHOM yrne".

JlabopaTopHas pabota: "ObecconnBaHne
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Tema 7. CmayunBaHve.

KpaeBon yron cmaumBanud. Agresusa. PaboTta
agre3un. Koreausi. Pabota koreaumn. dnotaums.
KannnnapHoe OaeneHue. KanunnsapHoe
NnogHATUE  XKMOKOCTU. BrumsHne  KpuBU3HbI
NMOBEPXHOCTU HA AaBMNEHWNE HaCbILEHHOro napa
n TEPMOANHAMNYECKYHO PeaKLMOHHYHO
cnocobHocTb. YpaBHeHne TomcoHa (KenbBuHa)
m ero cneacteus.  Metogbl  OLEHKM
NMOBEPXHOCTHOW 3HEPrUM TBEPAbIX TEN.

MHTepakTmBHas nabopartopHas pabora:
"AQre3avoHHble CcBOWCTBA marepuanos".
BbinonHsietcs camoctositensHo Ha MO

3ayet no temam: 1,2,3.

KoHTponkHas pabota Ne1 no pasgeny

Paspgen 2. 3nekTpu4yeckue CBOWCTBa 30MeN.
YCTOMUMBOCTE M Koarynaums  AUCNepCHbIX
CUCTEM

10

Tema 8. lNMpnunHbl 06pasoBaHUA U CTPOEHUE
OBonHoro anektpuyeckoro cnost (03C) Ha
rpaHuue pasgena ¢as. Mogenn cTpoeHus
O3C. Teopus LUTepHa. ONEKTPOKNHETUYECKUIA
noTeHumarn. CtpoeHne MULEenIbl
rmgpodobHoro 30ns. BnusiHue
MHOMMEPEHTHBIX U HEMHANMEPEHTHDBIX
3MNEKTPONIMTOB  Ha  SNEKTPOKMHETUYECKUI
noTeHumarn. Mepesapsigka  NOBEPXHOCTW.
N3o0anekTpuyeckoe COCTOSIHME B OUCMEPCHBIX
cucTemax.

JlabopaTopHas pabota:

1."TonyyeHne NModobHbIX 30M€eN.
2."Koarynsaums ANcnepcHbIX cuctem
anekTponutammn".

ra




Tema 9. ONeKTPOKMHETUYECKME ABMEHUS.
OnekTpodopes, 3MNeKTPOOCMOC, NOoTeHuMansbl
TeyeHuss U cegumeHTaumn. Metogpl M3ydeHust
SMNEKTPOKNHETUYECKNX SIBMEHUA U U3MEPEHUS
3MNEKTPOKNHETUYECKOTO noTeHuunana.
YpaBHeHue [enbmronbua — CMOMYXOBCKOro.
MpakTnyeckoe npunoxeHme
SMNEKTPOKNHETUYECKNX  ABMEHUR:  OCYyLUEHWNe
rPYHTOB, anekTpodopeTnyeckoe ocaxaeHue,
NCNOMb30BaHNE JIEKTPOXUMUYECKN AKTUBHbIX
aunadparm.

MHTepakTmBHas nabopartopHasi pabora:
"ONeKTPOKNHETUYECKNE SABNEHNS".
| BhinonHseTcd camoctodarensHo Ha [10

Tema 10. YCTOMYMBOCTb OUCMEPCHBLIX CUCTEM.
Obwwe MOHATMS. ArperatusHasi n
cefMMEeHTaLNOoHHas YCTOMYUBOCTb
OMCNEPCHbIX CUCTEM.

dakTopbl, obecneuunsaroLime
CeAMMEHTaLMNOHHYI0  YCTONYNBOCTb. Ponb
TENOBOro ABVXXEHUS.

HapyweHne  arperaTMBHOW  YCTOMYMBOCTU
BCMNEACTBUE NPOTEKAHWSI CaMOMNPOM3BOSbHBIX
npoueccos Koarynsiumm, KoanecueHuuu,
N30TEPMUYECKON MEPETOHKM.

dakTopbl, obecrneyMBalOLNe arperaTMBHYIO
YCTONYUBOCTb NMOGOOHBIX  AMCMEPCHBIX
CUCTEM.

Crabunuayowiee nencteue JBOWHbIX
ondbdysHbix  crioeB  MOHOB.  Koarynsuums
rmapodobHbIX 3onen 3NEKTponMTamMmu.
KoHUEHTpauMoOHHast U  HenTpanu3aumoHHas
koarynaums. [lopor Koarynsuwmu; npasuna
ANEKTPONINTHON Koarynsiumm (npasuno
Wynbue-Mfapan). 30HbI  YCTOMYMBOCTU  Mpu
nepesapsake KonnovaHbIX YacTul,.
PacknuHueatowlee paeneHve no [epsruHy.
CTpYKTYpHO-MEXaHU4eCKni Bapbep no
PebuHaepy Kak dakTop CUNbHOMN
crabunmsaumn. Addekt MapaHronn — 'Mb6eca
(achppekTnBHan  ynpyroctb  aacopOUMOHHBIX
CnoeB) kak dhakTop cTabunusaumm NneHok, neH
N SMYNbCui).

ArperatuBHas  yCTOMYMBOCTb  JIMOMPUIBbHBIX
OMCNepCHbIX CUCTEM.

JlabopaTopHas paborta: "B3anMMHas
Koarynsaums sonemn".

Tema 11. OcHoBbl Teopunm YCTONYMBOCTU
nnocobHbIX 3onen Jepsarvna - JlaHagay.
BbicTpas 1 meaneHHasi Koarynsiuus.
MenTtusayus. Koarynsums CMECbI0
aneKkTponuMToB. B3anmHas koarynaumsa 3onen.
KonnougHas 3alumTa. CeHcunbunmsaums.
"eTepokoarynaumsa, agarynaums. dnokynsums
30Men MOMnManeKkTponMTamMu. YCTOMYMBOCTb WU
Koarynsiumsi 3onen n CyCneH3unm B
TEeXHOMNOrM4Yecknx npoLeccax 1 B npupoge.

JlabopaTtopHaa pabota: "M3yuyeHue sBneHus
nepesapsankmy KonmomaHbixX yactuy".
Konnokesuym no pasgeny 2

Wtoro B cemecTtpe (Ha kypce anst 3A0)

KoHcynbTaumm n npomexyTovHasi attectaumst
(Bauer)

92

0,25




Paszgen 3. JmodoGHble u nmModunbHble
MUWKPOreTeporeHHbIE CUCTEMbI

Tema 12. MuuennsapHsele pactsopbl [MAB.
CamoopraHusauus MOreKy”n MAB
obpasoBaHuem yacTuy HaHOpa3MepHO
nceegodasbl. CtpoeHne muuenn MNAB.
KonnougHsle NOBEPXHOCTHO-aKTUBHbIE
BewecTtea ([MAB); wux «knaccucukauma no
MOSEKYNSAPHOMY CTPOEHMIO (aHVOHHBIe,
KaTUOHHbIE, aM@OnnTHbIE, HENOHOrEHHbIE,
HU3KO- W BbICOKOMOMEKYNSApHbIE) U MO
MeXaHn3my aencrTeuns (cmaumBaTenu,
avcnepratopbl,  cTabunuaartopbl,  MotoLme
BewecTra). lNpeacraBneHne o rMapodunbHo-
oneodmneHoM 6anaHce monekyn MNAB.

c
Z

Kpntnueckas KOHLIEHTpaums
muuennobpasoBaHms. Temnepatypa Kpada.
Contobununsaums B pacTBopax
MuLennobpasyoLmx MAB.
YKngkokpuctannuueckune asbl.

O6nactu NPUMEHEHMsI MULIENNSIPHBIX

pacTteopos MAB.

JlabopaTopHas pabora: "Onpenenexne
KpUTUYECKOW TemnepaTypbl
mMuLennoobpasosaHus”.
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Tema 13. Omynbcun.  Knaccudwmkaums
amynbcuni. MeTogpl NONyvyeHust 3MynbCUN.
OcHoBHbIE XapaKTePUCTMKM 3MYIbCUN.
ArperatuBHas YCTOMYMBOCTb 3MYIbCUIA. Tunbl
3MyNbraTtopoB W MpPUHUMMNBI  UX  BbIGOpa.
Cnocobbl paspyLLeHus 3MYNbCUN.
MpakTuyeckoe NPpUMEHEHNE 3IMYITbCUNA.

Menbl.  Knaccndpmkaumss  neH.  daktopbl
obecnevnBaione arperaTmBHYIO
yCTOMYMBOCTb NeH. MeTogbl nomnyvyeHus u
paspylweHus. [NpakTniyeckoe NpMMeHEHNE NeH.
Aaposonu. Knaccudukaums aspo3onen.
MonyyeHus aspo3ornen. Oobwas
Xapaktepuctmka asposonen. PaspylieHus
asposonen. Oumctka ras3oBbiX cpeg OT
B3BELLEHHbIX YacTuL.

MopoLuku.

MHouBmayanbHble U rpynnoBble Npe3eHTauuu.

JlabopatopHas paborta: "lMony4eHne amynbcum
N n3ydeHue eé cBoncTs".

10

ra

Tema 14. KonnougHo-xMMM4Yeckue CBOWMCTBA
BMC. PactBoppl BMC «kak nunodunbHble
ancnepcHble CUCTEMBI.

BonokHucTble maTtepuanbl Kak AucrnepcHble
CUCTEMBI.

XapakTepuctuka OCHOBHbIX OCOBGEHHOCTeMN
CTPYKTYpPbl M CBOWCTB BOJSIOKHOOGpa3yoLmx
nonMmepoB " BOJTOKOH. KonnowngHo-
XMMmyeckas NoaroToBKka  TKaHewn ans
KpaweHus.  KpaweHue, kak agcopbumsa
KpacuTens akTMBHbIMU LIeHTPamMn NoBEPXHOCTH
BonokHa. CneumanbHass obpaboTka Ans
npuaaHus TKaHAM HOBbIX CBOWCTB:
HECMWHAEMOCTH, Ge3ycafo4HOCTH,
OFHECTOWMKOCTM, rmapodobHOCTH U T. A.
JlabopaTopHass pabota: " Onpepgenenne
CTeneHn HabyxaHuns nonumepa B NOAXOASLLEM
pacTBopuTene".

10




Pasnen 4.

CBOWCTBA ancnepcHbIX CUCTeEM

CprKTypHo-Mexa HU4Yeckmne

Tema 15.

CBOWCTBA AMCNEPCHBIX CUCTEM.

MoHATME O PU3MKO- XMMUYECKON MEXAHMKE U
ee OCHOBHbIX 3agavax.
CtpykTtypooOpa3oBaHMe B  AOMCNEPCHbIX
cucTemax;  Tunbl
Mpupoga KOHTAKTOB MeXAdy JneMeHTaMm

CTyKTypHO-MeXBHI/I‘-IeCKI/Ie

OVCNEPCHBIX  CTPYKTYP. 9

CTPYKTYpbI; NPO4YHOCTb amcnepcHon
CTpyKTypbl. OBpa3oBaHMe 1 CBOMCTBA renen.
KoarynsumoHHble  CTPYKTypbl;  sIBNEHWe
TMKCOTPONUM. KpuctannmsaumoHHble
CTDVKTVPbI.

Tema 16. OcHOBbI peonormu.
Peonornyeckne Mogenu: ynpyrocTb,
BA3KOCTb, NNacTUYHOCTb. Onucanne

peonorM4eckoro noBeaeHnUst AUCNEepPCHbIX
cucTeM Ha OcHoBe mopgenen Makceenna,
KenbBuHa, bBwuHrama, LlBenosa. [lonHbie

peonoruyeckme KpvBble
cBobogHoaMCnepCcHon CUCTEMBI c

aHU3OMETPUHHBIMM yacTuuamm n 4 12
CBSA3HOAWCMNEPCHOM CUCTEMBI c

KOarynsiuMOHHbIMKW  KOHTakTamum  Mexay

yacTuuamu.

JlabopaTtopHaa pabota: "WccnegosaHue

BSI3KOCTU OUCMNEPCHON CUCTEMBI".

KoHTponbHas pabota Ne 2 "CTpykTypHO -

MEXaHu4Yeckne  CBOWCTBA  AUCMNEPCHbIX
cuctem".
UTtoro B cemecTpe (Ha kypce ansa 3A0) 12 51
KoHcynbTaumm n npomexyTovHas 25 65
atTectaums (OKk3ameH) ’ ’
Bcero koHTakTHasa padota n CP no 26.75 149 5

AUCUUNINHE

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcoaoe npoekTnpoBaHne y‘-le6HbIM nnaHoM He nNnpeayCMOTpeHOo

5. ®OH[] OLLEHOYHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOWU ATTECTALMU

5.1 OnucaHue nokasarernen, KpUTepmeB U CUCTEMbI OLLeHMBaHUA pe3yNibTaToB 00y4YeHus
5.1.1 NokasaTtenn oueHUBaHuA

Kopg
KOMMeTeHUnmn

MokasaTenu oLeHVBaHUS pe3ynbTaToB 00y4eHuUs

HavmeHoBaHWe oLeHO4YHOro
cpenctea

OrMnK-1

dopmynupyeT: 3agadu KONnouaHoOM XMMUKN; 0COBEHHOCTU ANCNEPCHbIX
CcUCTeM, M3y4aeMmblX B KOMMAOMAHOM XUMUM, UX Knaccudukaumio;
€nocobbl NOMyYeHNs KOMMONAHbIX CUCTEM C 3afaHHLIMU CBONCTBaMU;
OCHOBbI COBPEMEHHbIX NPEeACTaBAEHNA O AUCNEPCHOM COCTOSIHUM Ten
N 0COBbIX CBOWCTBAX MOBEPXHOCTHbLIX CIOEB U AUCMEPCHbIX CUCTEM,
BKIOYAs MOMEKYNAPHO-KUHETUYECKUe, ONTUYECKNEe, ANeKTpuyeckue,
MexaHu4yeckne (peonorm4yeckne) CBOWCTBA; 3aKOHbl MPOTEeKaHus
NMOBEPXHOCTHBIX SBMEHUA Ha pasnuyHbIX rpaHuuax pasgena das:
agcopbums, KanunnspHble ABMEeHNUS, CMavyuBaHue u ap.
OpwueHTupyeTcs B npobrnemax COBPEMEHHOW KONMOUAHOW XWMUM, B
YaCTHOCTW, YCMOBUAX BO3HWKHOBEHWS  OMCNEpCHbIX a3, WuXx
YCTOWYMBOCTU 1 OCOBBLIX CBOMCTBAX, @ TakKe PasBUTUS reTeporeHHbIX
CTPYKTYP C pasnuyHbiMM MO CBoeW npupode MexdasHbIMU
NoBepXHOCTAMM pasgena.

PaccuntbiBaeT xapakTepuCTUKM CUCTEMbl MO 3a4aHHbIM YCMOBUSM C
NCNonb3oBaHWEM rpacuyecknx n aHanMTUYECKMX METOAO0B.

Bonpocel ansa YCTHOro
cobecenoBaHus
MpakTNKo-OpUEHTUPOBAHHbIE
3agaHus




dopmynupyeT: 6a30BYy0 TEPMUHOMNOMIO, OTHOCSILLYIOCS K KOnnouaHou |Bonpochl ans YCTHOrO
XUMUM U XUMWUM HAHOYACTULL;, OCHOBHbIE MOHSATUS,, 3aKOHbl U UX|cobecenoBaHuUs

OrK-2
MaTeMaTM4yeckoe  BblpaXeHUe; MOrMKy  NOCTPOeHWst  Teopuu|[pakTUKo-OPUEHTUPOBAHHbIE
MOBEPXHOCTHbIX SIBNEHWNIA, UCXOAS U3 CBOWCTB ANCMEPCHBIX CUCTEM;  |3afaHust
3HaueHMe  MOBEPXHOCTHbIX  SIBMEHWW  Ans  onTMMu3aumMum 1

WUHTEHCUdUKaLUN XUMUKO-TEXHONOMMYECKUX MPOLLECCOB.

OPUEHTUPOBAHHbLIX 3aad.

ncronb3ysa v np..

MpuMeHaeT KoNNoMaHO-XMMUYECKMe MeToAbl ANA pelleHUs MpakTUKo-

AHanuanpyeT 3KCNepuMeHTarbHble AaHHbIE MO ONPEeAeneHnto U3oTepMm
afcopbummn, 3MeKTPOKMHETUMYECKOro MOoTeHuMana, mnopora Koarynsuuu

5.1.2 Cuctema 1 KpuTepum oL eHUBaHUA

Kputepumn oueHnBaHma chopMnMpoBaHHOCTU KOMMNETEHLUN

LLikana oueHnBaHusa
YcTHoe cobecenoBaHne

MucbmeHHas paboTta

O6yvaowmiics B nonHow mepe Bnageet
TEOPETUYECKMMM OCHOBAMU AUCLUMIIUHBI U
Hay4yHou TepMUHOrormen, rpamoTHO
nanaraet matepuan " cnocobeH
UNNIOCTPUPOBaTh oTBeT npumepamu,
dakTamu, JaHHbIMU Hay4YHbIX
nccnegoBaHun, NPUMEHATb TeopeTuveckne
3HaHUA ONsi peleHns NpakTMYeckux 3agay.
B normueckom paccyxgeHum npakTuko-
OPUEHTUPOBAHHOWM 3aga4n U PeLLeHNn HeT
owmnbok, 3agaya pelleHa paumoHarnbHbIM
crnocobom.

YuyntbiBaloTCcss Oannbl  HaKOMMNEHHble B
Te4YeHnn cemecTpa.

5 (oTNM4YHO)

Obyvatouminca Bnageetr TeopeTuyecKumu
OCHOBaMu  OMCUMMNNUHBI M Hay4YHOW
TepMUHOormen, rpamoTHO nanaraet
marepuan un crnocobeH wnncTpupoBaTb
oTBET npumepamu, akTamu, AaHHbIMM
Hay4yHbIX  MCCneAoBaHun, NPUMEeHATb
TeopeTMyeckMe 3HaHua Onsg  pelleHus
npakTMyeckMx 3agad, Ho  gonyckaer
oTAenbHblE HECYLLECTBEHHbIE OLINOKU.
MpakTnko-opneHTpoBaHHas 3agava
BbIMOMIHEHA B COOTBETCTBUM C 3aJaHUEM.
MmetoTca  oTAenbHble  HecylleCTBEHHble
OWKnBKM B pacyeTtax WM OTCTYNMEeHUs OT
npasun ooopMneHus.

YuntbiBaoTCA  Gannbl  HaKOMMEHHble B
TeYyeHun cemecTpa.

4 (xopoLuo)

O6yvatowwmiics Brnageet YyacTUYHO
TEopEeTMYECKMMN OCHOBaAMUN OUCLMNINHBI U
Hay4yHoOW TepMuHoOrnornen, dparmeHTapHoO
crnocobeH UNCTPUpPOBATL oTBeT
npuMepamu, nonyckaet HECKOJbKO
CyLLIeCTBEHHbIX OLWIMOOK B OTBETE.

B normyeckom paccyxgeHun — npakTuko-
OPUEHTUPOBAHHOWM 3agaun HeT
CyLeCTBEHHbIX ownbok, HO AgonylieHa
CyLLIeCTBEHHasi oLnbKka B MaTeMaTuyeckmnx
pacuyetax. lNpn 3TOM HapylweHbl npasuna
odopmneHus.

YuntbiBaloTcs  6annbl  HakoMfeHHble B
TEeYeHUn cemecTpa.

3 (yBoBneTBOpUTENbHO)




2 (HeygoBNeTBOPUTENbHO)

O6yvatowmiics He Brnageet
TEOPETMYECKMMU OCHOBaAMMU AUCLMNINNHBI U
Hay4YHOW TepMUHOMOoMMen, AEeMOHCTPUPYET
OTPbIBOYHbIE  3HaHWsl, He  cnocobeH
UNNIOCTPUPOBaTh oTBeT npumepamu,
J0nycKaeT MHOXXECTBEHHbIE CYLLIECTBEHHbIE
ownbku B oTBETE.

MmetoTcs  CyllecTBEHHble  OWWOKkM B
JIOTMYECKOM PacCyXOEHUN U B pPeELUEHUU
NPaKTMKO-OPMEHTMPOBAHHON 3a4auyMn.

OTcyTcTBYeT  OguH  unn HEeCKOmMbKO
obsizaTenbHbIX ANEMEHTOB 3afayu, a Takke
MHOTOYMCIEHHbIE TpYyOble OWKnbKM, nnbo
coepxXaHne  MpakTUKO-OPUEHTUPOBAHHOWM
3apgaun MONHOCTbIDO HEe COOTBETCTBYET
3a[aHuUI0 UMK peLleHne OTCYTCTBYET.

He yuutbiBaloTCA ©Oannbl HakonneHHble B
TeYyeHum cemecTpa.

3auTeHo |_|OJ'Iy‘-IeHbI NONoOXNUTEeNbHbIEe pe3ynbTaTbl

BbInonHeHsbl 1 3a4TeHbl Bce nabopaTopHble
paboTbl cornacHo paboyeit nporpamme.

npun  BbINOJTHEHNWE  KOHTPOJIbHbIX paGOT,
OTBETOB Ha BOMPOCHI KOJIITOKBUYMOB.

He 3auyTteHo oTpuuatenbHble nnn 4YaCTU4HO

BbinonHeHbl (4acTUYHO BbIMOMHEHbI), HO He
3ayTeHbl Bce nabBopaTopHble paboThl
cornacHo pa6oueit nporpamme. MonydeHsl

oTpuuaTernbHble pesynbTaThbl npu
BbINOMHEHNE KOHTPOJIbHLIX paboT, OTBETOB
Ha BOMPOCHI KOMNMOKBUYMOB.

5.2 TunoBble KOHTPOJbHbIE 3aA4aHWUA UNKN UHbIe MaTepuarnbl, He06xoaUMbIe ANSA OLEeHKN 3HaHUN, Y MEeHUHN,
HaBbIKOB U (UNK) oNbiTa AeATENbHOCTU
5.2.1 NMepeyeHb KOHTPOJbHbLIX BOMPOCOB

Ne n/n |

dopMynMpoBKKU BOMPOCOB

Kypc 3

MpeameT v 3agaum KonnouaHon xumun. OBLLas xapakrepucTuka ancnepcHblx cuctem. Knaccudumkaums
ancnepcHbix cucteM. OBLLas xapakTepucTmka AUcnepcHblX cuctem. Knaccudukaums AucnepcHbiX CUCTEM.

KonnyecTBeHHble XapaKTepUCTUKA OUCMEPCHBIX CUCTEM: XapaKTepUCTUYECKUI pasMmep, ANCNepCHOCTb,
yaenbHaA NnoBepxHOCTb, noHasA n36bITOYHas NOBEPXHOCTHAA 3HepPrna cucTtembl.

[uncnepraumoHHbIe N KOHOEHCAUMOHHbLIE METOAbI nony4vyeHuna gucnepcHbliX CUCTEM.

Ocobble cBONCTBa NOBEPXHOCTM pasaena das. [loBepxHOCTHas aHeprus. YaenoHasi NOBEPXHOCTHAs SHEprus 1
NOBEPXHOCTHOE HaTsxeHne. PakTopbl, BMAOLME HA MOBEPXHOCTHOE HaTSHKEHUE XUOKOCTEN: XMMuyeckas
npvpoga BelecTsa, Temneparypa, KpuBmM3Ha NnoBepxHocTu n Ap. MexdasHoe HaTsxeHune Ha rpaHuue pasgena
OBYX XNAKOCTEW; npaBnno AHTOHOBA.

Apacopbuns pacTBOpEeHHOro BellecTBa Ha NOBEPXHOCTH pacTBopa. [10oBEpXHOCTHO -aKTUBHbIE Y MOBEPXHOCTHO
-UHaKTMBHble BellecTBa. N3bbiTouHasa agcopbums M'mbbcea. YpaBHeHne agcopbuum MNibbea. 3aBucMmocTb
NMOBEPXHOCTHOIO HaTSAXeHNsA pacTBopa oT KoHueHTpauuu MNMAB. YpasHeHue LLuwkosckoro. NoBepxHoCTHas
akTnBHOCTL. [NpaBuno Tpay6e.

YpaBHeHue JleHrMiopa, ero cBs3b ¢ ypaBHeHuamu M'mb6ca n LWuwkosckoro.

MaTemaTtunuyeckoe onmcaHvue nsotepmMbl agcopbuun. Teopus MoHOMOMeKynsipHor agcopbunm JleHrmiopa.

MoTeHumanbHasa Teopus I'IOJ'IVIMOJ'IeKyJ'IﬂpHOVI aD,COp6LI,MVI Monsanwn.

© [([0|N|O

Teopus nonMMonekynspHon agcopbuun. YpasHeHue bpyHayapa- OmmeTta-Tennepa. Onpegenexne yaensHom
NMOBEPXHOCTW afcopOEHTOB.

Ancopbums n3 pactsopoB. OcobeHHOCTM agcopbunmn Monekyn u MOHOB M3 PacTBOPOB Ha TBEPAON NMOBEPXHOCTH.
MonekynspHas agcopbuusi u3 pactsopoB. [paBuno ypaBHMBaHUS NoNsipHoCcTeN PebuHaepa. YpaBHeHne
PdpenHonuxa.

1"

NoHHasa agcopbumsa n3 pactesopoB. OCHOBbI MIOHHOTO 0OMeHa.

12

Koresus. Pabota kore3suun. Aareausa. Pabota agresuu.




13

CmaumBaHnue n pactekaHue. Kpaeson yron cmadnBaHus. 3akoH KOHra. JlnodunbHble n nModobHbIe
noBepxHOCTW. Ycnosua pactekanns. Mogndguumpyowee gencteume MNMAB: rmapodunmnsaums n rmgpodobusaums
NMOBEPXHOCTEN.

14

Oco6eHHOCTM UCKPUBIEHHOM rpaHuLbl padgena das. PaBHoBecMe Ha MCKPUMBIIEHHON NOBEPXHOCTU.
KanunnapHoe gasneHue. YpasHeHue Jlannaca.

15

KaI'IVIJ'IJ'IFlprIe ABneHua. KanmnnﬂpHoe nogHATUE xumakoctu. Metoapl onpegerneHna NnoBepxXHOCTHOIo
HaTAXEHUA XKXNOKOCTU.

16

[aBneHne HacblLWEeHHOro napa Hag UCKPUBIIEHHOW MOBEPXHOCTLIO XXMAKOCTU. YpaBHeHne ToMcoHa

17

MonekynspHo-kMHeTU4eckne CBOMCTBa ANCTNEPCHbIX cucteM. BpoyHoBckoe asmxeHne. CTaTuctuyeckas Teopus
BpOYHOBCKOro ABMXEHNST QNHLLTENHA.

Ouddysna. YpaBHeHue JriHWITenHa- Cmonyxosckoro. CkopocTb Anddysnn B UCTUHHbBIX pacTBopax v 30MsX.
OcmoTuryeckne CBONCTBA ANCNEPCHBLIX CUCTEM.

18

CeoumeHTauns B AMCNEPCHbIX CUCTEMAX, CeAUMEHTALMOHHbIN aHann3 CycneHsui.

19

CeamMmMmeHTaunoHHO-ANdPY3MOHHOE paBHOBECKE KOMNMOUOHbLIX YacTul,

20

OnTuyeckune siBNeHMs B ANCNEPCHbIX CUCTEMaxX U MeTOoAbl UCCrieaoBaHUS ANCNEPCHbLIX CUCTEM, OCHOBaHHbIE Ha
ONTUYECKNX CBONCTBaX. PaccesiHne n nonsapusaums ceeTa B KONNonaHbiX cuctemax. 3akoH Pened n ycnosus ero
npumMeHnMocTn. HepeneeBckoe paccesiHue.

21

MornoweHue ceeTa B AncnepcHbix cuctemax. NpumeHeHue 3akoHa Jlambepta — beepa k MyTHbIM cpefam.
MornoweHne cBeTa HENPOBOAALWMMU M NPOBOAALLMMU YacTuuamn. Okpacka KONnnongHbIX CUCTEM; OKpaLleHHbIe
Konnouabl B npupoge U TexHnke. [1BonHoe nyyenpenomrieHne B KonnougHbelx cuctemax. Hedenometpus un
TypbuanmeTpus. YneTpammkpockonus. NpumeHeHne anekTpoHHON MUKPOCKOMUUN U PEHTFEHOBCKNX

Kypc 4

22

[OBoviHon anekTpuyeckuii cnow (J3C). ObpasoBaHne ABOMHOrO 3NEKTPUYECKOro Cros Ha rpaHuue pasgena ¢as.
®opmupoBaHne 03C nytem noHHom agcopbumun. Mogenu ctpoexus O3C (Teopus WTepHa).

23

CTpoeHne aBONHOro anekTpuyeckoro crosi. AgcopbunonHasn n anddysHas yacte A3C. SneKkTpoKMHETUYECKMI
noTeHuman. BnusHne anekTponuMToB Ha TonwmHy auddysHoro crnos. Nepesapsgka NOBEPXHOCTH 30M4
MHOro3apagHbIMU NPOTUBONOHAMMN.

24

OnekTpokmHeTnyeckune aeneHus. OnbiTol Pelicca. Anektpodopes. nekrpoocmoc. BosHMKHOBEHWE NoTeHumnana
TeyeHus. BosHMkHOBeHUe noTeHumnana cegumenTtaumm. OnpeaenexHne A3eTa- NnotTeHumana 3ons Metogamm
anekTpodpopesa un anekTpoocMoca. YpasHeHue I'enbmronbLa-

25

ArperatvBHas v cegumMeHTauoHHas yCTOl;l‘-IVIBOCTb ONCNepCHbIX CUCTEM. q)aKTOpr, obecneumBatoLme
ceanMeHTaunoHHYHO yCTOVI‘-MBOCTb. (DaKTOpr arperaTtmBHoOu yCTOVI‘-IVIBOCTVI J'IVIOdI)06HbIX ANcnepcCHbIX CUCTEM.

26

Crabunuayowee gencrene ABOMHbIX AN dY3HbIX cnoeB noHos. Koarynauns rmapodobHbIx 3onewn
anektponutamu. KOHLUEHTpaUMOHHAdA 1 HeNnTpanusaunoHHasa koarynauus. lNopor koarynauuu; npasmna
anekTponuTHom koarynsaumm (npasuno LWyneue-apan). Kputepuin dinnepca-Kopda. 30HbI yCTONYNBOCTH Npr
nepesapsifike KonnoumaHbix YacTtuy,. Koarynsaumsa cMecsiMy aneKTponuToB, reTepokoarynauus.

27

CTpykTypHO-MexaHuyeckuii 6apbep no PebnHaepy kak daktop ctabunmsaunm aucnepcHblx cuctem. dd ekt
MapaHroHu — N'mb6ca (acppekTMBHas ynpyrocTb aAcopOLUMOHHbBIX CIOEB) Kak dhakTop cTabnnmnsaumm nneHok,
neH 1 aMynbCUN.

28

OcHOBbI TEOPMM YCTONYMBOCTU NTMOPOBHBIX 30M€EN.
Teopua ANPO. beicTpasa n meaneHHaa koarynauus. MNentusaums.
PacknmHuBarowee gasnexHue no [Jepsarnny.

29

MuuennobpasoBaHue B pactsopax [MAB. TepmognHammnka muuennobpasoBaHuns. Kputnyeckas kKoHUEeHTpauums
muuennobpasoBaHung. Temnepatypa Kpadgra. Contobununsauusa B pacteopax muuennobpasytowwmx MAB.

30

Ctpoenne muuenn MNAB. KonnongHble noBepxHOCTHO-akTMBHble BelwecTBa ([MAB); nx knaccudmkauns no
MONEKYNSAPHOMY CTPOEHUIO (aHNOHHbIE, KAaTUOHHbIE, aMONUTHBbIE, HEMOHOTEHHbIE, HU3KO- U
BbICOKOMOJIEKYTSIPHbIE) M MO MeXaHW3My AeACTBMSA (CMavMBaTenu, AMCrnepraTopbl, cTabunmaartopsbl, MooLwme
BelecTBa). Kuakokpucrannmyeckne dassbl.

31

Omynbecun. Knaccndmkaums amynbcuii. MNpsimbie n obpatHble amynbcmun. OCHOBHbIE (haKToOpbl YCTOMYNBOCTH
amynbcuin. M'mapoduneHo-nunodunbHbIN 6anaHc amynbratopos. O6palleHne gas amynbcun. MeTtogpl
nonyyYyeHns amMynbCcuin. Tunbl 3MynbraTopoB M NPMHUMMBLI NX BbiGopa. Cnocobbl paspyLlleHust aMynbCun.
BbICOKOKOHLIEHTPUPOBaHHbIE aMYnbcun. [pakTuyeckoe npumMeHeHne.

32

MeHbl. Knaccudwmkaums. Metogpsl nonydenns. OCHOBHbIe XxapakTepucTuki neH. OCHOBHbIe chakTopbl
yCTOMYMBOCTM neH. NeHoobpasoBatenu. MeTtoabl pa3pyLleHus. MNpaktnyeckoe NnpMMeHeHue.

33

Aaposonu. Knaccudpukauusa. Metoabl nonydyeHnst asposonei. ObLas xapakrepuctuka asposonen. Metogpl
paspyLieHus asposonein. O4ncTka rasoBblX CUCTEM OT B3BELUEHHbIX YacTUL,. ONeKTpoUnbTPbI.

34

KonnougHo- xumnyeckas NoAroToBka TKaHen AN kpaleHus. KpalueHue, kak agcopbums kpacuTens akTuBHbIMU
LileHTpaMu NoBepXHOCTU BonokHa. CrneuvanbHaa obpaboTka Ana npuaaHns TKaHAM HOBbIX CBOMCTB:
HecMUHaemMocTu, 6e3ycafoYHOCTUN, OTHECTOMKOCTH, TMaPOdOGHOCTU 1 T. 4.

35

BsaskocTb KonnomaHbIX cuctem. 3aBUCMMOCTb BSI3KOCTU OT KOHLEHTpauun aucnepcHon dasbl. MNpuynHbl
OTKITOHEHWSI 3KCMEepUMEHTarbHbIX 3Ha4YEeHWI BA3KOCTM OT pacyeTHbIX Mo ypaBHeHUo JnHwTeHa. TeyeHne
CTPYKTYPUPOBAHHbIX CUCTEM.




CTpykTypooGpasoBaHue B AMCMNEPCHbIX CUCTEMaX; TUMbl AMCTNIEPCHBIX CTPYKTYP. MpUpoaa KOHTaKToOB MexXay
36 |anemeHTaMu CTPYKTYpbl; MPOYHOCTb AUCnepcHol cTpykTypbl. OGpa3oBaHMe U CBOMCTBA rene.
KoarynaumoHHble CTPYKTYpPbl; ABMNeHWe TUKCOTponuu. KpuctannmaaumoHHble CTPYKTYPbI.

OcHoBbI peornornu.

Peonornyeckue mogenu: ynpyrocTb, BA3KOCTb, NNACTUYHOCTb. OnncaHmne peonornyeckoro noBeneHus

37 OucnepcHblX cMcTeM Ha ocHoBe Mofgenen Makcsenna, KenbBuHa, buHrama, LiBegosa. MNMonHble peonornyeckne
KpvBble cBOGOAHOANCNEPCHOM CUCTEMBI C aHU3OMETPUYHBIMW YacTULAMK 1 CBA3HOANCMNEPCHOW CUCTEMBI C
KOarynsuMoHHbIMU KOHTakTaMmy Mexay Yactuuamu.

BonokHUCTbIe MaTepuarnbl Kak AUCNEPCHbIE CUCTEMbI. XapaKkTepucTka OCHOBHbIX OCOBEHHOCTEN CTPYKTYPbI U
CBOWCTB BOJTOKHOOGpasyoLWmX NONMMeEPOB 1 BOMOKOH. KonnongHo-xummuyeckas noaroToBka TkaHen ans

38 KpaleHusi. KpaweHue, kak agcopoums Kpacutens akTMBHbIMU LLEHTPaMK NOBEPXHOCTU BornokHa. CneumnansHas
06paboTka Ans NpuaaHns TKaHSM HOBbIX CBOMCTB: HECMUHAEMOCTH, 6e3ycajouHOCTHN, OTHECTOMKOCTY,
rmapodobHOCTU 1 T.4.

5.2.2 TunoBble TecTOBbIE 3a4aHuUA

He npegycmoTpeHo.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3aAaHNA (3apayun, Kenchbl)

1. 3onb xnopuaa cepebpa nonyveH npu cmewennn 25 mn 2 %-Horo pacteopa NaCl n 15 mn 0,01 M pacTtBopa
AgNO3. Hanucatbe dopmyny muuennbl WM onpefenuTb HanpaefeHue ABWKEHUS OUCNEePCUOHHON cpedbl npu
3NeKTpoocMoce.

2. Ha pucyHke npepcTaBrieHbl 3aBUCMMOCTM MafeHus @ - noTeHuvMana B ABOMHOM MOHHOM crioe Ans 30Mns
xnopwuaa cepebpa c pasnuyHoi koHueHTpaunen anektponuta NaCl. Kakas kpvBasi oTBeyaeT HanbonblLuen yCToN4nMBOCTH
3ona?

3. Moporn koarynauuu rmgposonsa As2 S3 nop genctenem anektponutoB NaCl, K2SO4, Ca3P0O4 pasHbI
COOTBETCTBEHHO 24 MMonb/n, 11,5 mmonb/n, 6,5 Mmonb/n. OnpeaenuTb 3HaK 3apsaa KonmnouagHoW YacTuupl.

5.3 MeToguyeckne matepuanbl, onpegensitowme npoueaypbl OLeHUBaHUA 3HaHUN, yMEHUI, BnaaeHu (HaBbIKOB
1 (MNK) NpaKTMYeCKOoro onbiTa AeATeNbHOCTH)

5.3.1 YcnoBusa gonycka o6y4aroLerocs K npomMeXxyTouyHOW aTTecTaumm u nopsiaok NUKBUAALUN akageMnyeckomn
3a40/MKEHHOCTU

lMpoBegeHne MPOMEXYTOYHOW aTTecTauun pernaMmeHTMpoBaHO foKarnbHbIM HOpMaTMBHbIM akTom CIGrYMNTA
«[NonoxeHne 0 NPoOBEeAEHNN TEKYLLLEro KOHTPONS YCNeBaemMoCTh U NPOMEXYTOYHON aTTecTauumn obyqatoLumxcsa»

5.3.2 dopma npoBeneHNA NPOMEXYTOYHON aTTecTauum no AMCUUninHe

YcTHas + lNncbmeHHas KomnbloTepHOe TecTMpoBaHne NHasa

5.3.3 Oco6eHHOCTN NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AUCLUNIINHE

Bo3MOXHOCTb MOMb30BaTbCsl CNpaBOYHbIMM Tabnuuamu, kanbkynatopoMm. Bpems Ha nogrotoBky oTBeTa no
bunety 60 MUHYT.

Mocne HanucaHusi OTBETOB Ha BOMNPOChbl OuMeTa M peleHns MPaKTUKO-OPUEHTUPOBAHHBIX 3agjaHunl -
cobecejoBaHWe Mo NpPeACTaBNEHHOMY CTyAeHTOM oTBeTy. OLeHVMBaeTCsl He TONbKO YMEHWE NOrMYecku NpaBUIIbHO U
MaTemMaTM4ecku BEPHO PELUMTb 3aayu, HO U YMEHMEe 3alUMTUTbL CBON Cnocob pelueHus 1 BbiBog O (hM3NHECKOM CMbICne
pacyeTHOro OTBETa B COOTBETCTBUM C KOMMETEHLMAMN.

6. YYHEBHO-METOOUYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNIIUHBI
6.1 YyebHasa nutepatypa

ABTOp [ 3arnasune [ MN3paTtenbCcTBO ["on naganusa [ Ccblinka
6.1.1 OcHOoBHaA yye6Hasa nuTepaTtypa
Jlapuuknna, H. W, (Pusnyeckas n konnomgHas HoBocubupck: http://www.iprbooksh
Kagnmosa, A. B. xumus. MpakTnukym HoBocunbupckuii op.ru/99237.html
rocygapCTBEHHbIN 2019
TEXHUYECKNIN
yHUBEpPCUTET
Mywkambapos H.H. ®usnyeckasd n konnomgHas https://ibooks.ru/read
XMMUS : y4ebHuk Aangd ing.php?
MeOULIMHCKUX BY30B (c MockBa: ®nunHTa 2020 short=1&productid=3
3agjavyamMm U pelleHusMn). — 72013

5-e n3pg., ctep.. Y4ebHuK

6.1.2 lononHuTenbHasa y4yebHas nutepatypa

NbparumoBa P. W.,|KonnongHas XMMUSL. http://publish.sutd.ru/
pebeHHnkos C. ., |CeaMMeEHTaUMOHHbI MeToA tp_ext_inf_publish.ph
3anuesa E. W.,|aHannsa gmcnepcHbIX cucTem Chnoe.: CnerynTg 2018 p?id=2018221
XonoxoHosa J1. U. UHTepakTnBHas

nabopartopHasa pabota
Hoswkosa, E. A.|KonnongHas xumnsa:[ Mocksa: MisgaTensckui http://www.iprbooksh

®ponos, I". A. NOBEPXHOCTHbIE ABMNEHNA JOom MUCuC 2016 op.ru/98070.html




3uma, T. M. KonnoungHas XMMUIS. HoBocnbupck: http://www.iprbooksh
JTabopaTopHbIN NpaKTUKym HoBocunbupckui op.ru/91220.html
rocygapcTBeHHbIN 2017
TEXHUYECKNI
yHUBEpPCUTET
BonkoBa, 0. B.,|KonnongHas xumus Cankr-lMeTepbypr: http://www.iprbooksh
Hukuwosa, H. . YHuBepcuteTr MITMO, 2015 op.ru/66507.html
WHCTUTYT xonoaa u
6GroTexHonornmn
Cnitocaps, O. A. KonnowgHas xmmus | benropoa: benropoackuii http://www.iprbooksh
nonnmMepos rocygapCTBEHHbIN op.ru/92260.html
TEXHOJOMMYECKNN 2017
yHuBepcuteT um. B.T.
Lyxosa, 96C ACB
masayeBa, E. H.,|Konnonagnas XUMUSL. http://www.iprbooksh
YcneHckas, M. B. MeToaunyeckme ykasaHus K CaHkr-lMeTepbypr: 2015 op.ru/66508.html
BbIMONTHEHUIO nabopaTopHbix|  YHuBepcuteT NTMO
pabot
Mapkos, B. ®.,|KonnongHas XUMUS. http://www.iprbooksh
AnekceeBa, T. A, |[pumepsbl n 3agayn EkaTepuHbypr: Ypanbckun op.ru/69612.html
BpychuubiHa, J1. A, denepanbHbIn 2015
Mackaea, ]l H., yHuBepcutet, 36C ACB
Mapkos, B. ©.
3anueBa E. W.,|KonnovgHas XUMUS. http://publish.sutd.ru/
MpebeHHnkoB C. @. |0ducnepcHble cucTembl ¥ Chnoe.: CherynTh 2015 tp_ext_inf_publish.ph
N6parumosa P. U. NOBEPXHOCTHbIE ABMNEHNSA p?id=2722
JloceBa, M. A.,|KonnongHas XUMUS: Camapa: Camapckui http://www.iprbooksh
PacwenkuHa, H. A.,|NOBEpPXHOCTHbIE ABIEHUS, rocygapCcTBEHHbIN 2020 op.ru/105209.html
Kygpswos, C. tO. ancnepcHble CUCTEMBI, TEeXHUYECKNN
HaHoMaTepwmansl yHuBepcuteT, 36C ACB
BpsHckui, B. A. KonnongHasa xmmus Caparos: BysoBckoe 2017 http://www.iprbooksh
obpasoBaHue 0p.ru/66632.html
3anueBa E. W.,|KonnovgHas XUMUS. http://publish.sutd.ru/
lpebeHHnkoB C. &, |[loBEpXHOCTHbIE SIBNEHUS B Cne.: Crnerynta 2014 tp_ext_inf_publish.ph
N6parumosa P. . XUMUYECKON TEXHOIOTNN p?id=2068

6.2 NMepeyeHb NpodeccuoHanbHbIX 6a3 AaHHbIX U UHE(OPMAaLMOHHO-CNPABOYHbIX CUCTEM

1. BecnnaTHbIi OHMANH MHCTPYMEHTapun No xumun. Tekywas Bepcus cogepxut boree 4 MIH. OnNMCaHWI
coeanHeHun n 6onee 8 mnH. nsomepos. ChemDB Web Interface Index http://cdb.ics.uci.edu/

2. ndopmaumoHHas cuctema «EamHoe okHo gocTyna Kk obpasoBaTenbHblM pecypcam» http://window.edu.ru/

3. OnekTpoHHO-6nbnmotedHas cuctema IPRbooks  http://www.iprbookshop.ru

4. OnekTpoHHasa 6ubnuoTeka y4ebHbix naganun CrerynTa http:/publish.sutd.ru

6.3 NMepeyeHb NULEH3MOHHOIO U CBO6GOAHO pacnpoCcTpaHAEMOro NnporpaMmMHoOro obecne4yeHus
1C-butpukc: BHyTpeHHW nopTan y4ebHoro 3aBegeHus
Microsoft Windows Professional Upgrade Akagemuyeckas nuueHsns
Microsoft Office Standart Russian Open No Level Academic

6.4 OnucaHue maTepuanbHO-TeXHUYeCKoMn 6a3bl, HeO6X0AMMON ANA OCyLecTBNeHUs o6pa3oBaTenbLHOro
npouecca no AucuuniuHe

CneumanumavpoBaHHas KonnouaHo-XxMMuyeckas naéoparopusi, Kotopas ocHalleHa:

XUMUYECKOW TMOCYAON, peakTMBaMu, aHanMTUYEeCKUMUM U TOPCUOHHBIMM BECamu, CYLUUMbHBIM LUKadoMm,
BbITSDKHBIMU  LUKaghamMu, OUCTUIINIATOPOM, YCTAHOBKOW [ANsi ONpeneneHus MOBEepXHOCTHOIO HaTSKEHUS METOLOM
PebuHaepa, ycTaHOBKOW Onsi onpeaeneHnsi NOBEPXHOCTHOTO HATSKEHUSI CTanarMOMeTPUYeckuM MEeTOLOM, NpMGopoM
Ans onpefeneHns onTMYEcKon NIOTHOCTU KoNnouaHbix cucteM ®3K-77, ancopOLUMOHHBIMM MOHOOBMEHHBLIMU KONOHKaMK,
YCTaHOBKON ANA pereHepaumyv MOHOOOMEHHBLIX CMOJ, YCTAHOBKOW Ans onpeferieHus BEMWYMHbI A3eTa- noTeHumana
METOZOM 3MEKTPOOCMOca, HabyxoMmeTpamu, 0GopyAOBaHWEM Arsl CUHTE3a 1 KOoarynsiLMmu KonmnouaHbIX CUCTEM.

B naGopatopuu MmeeTcs 4OcKa, NepcoHarnbHble KOMMbITEPbl U MYNbTUMEAUMHLIA 3KpaH Ons BbIMNOSHEHUS
WHTEpaKTMBHbLIX paGoT 1 NpoCMOTpa BuaeomaTepuarnos.

AyouTopus OcHalleHne

MynbTuMeauiiHoe obopyaoBaHue, cneyuanuampoBaHHas mebenb, Jocka
JlekymoHHas ¥ A pyA H P A

ayountTopusa
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