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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
obWNPpHON norpaHMYHOM o06nacTM 3HaHWs B ee COBpeMeHHOM coctosiHuu. Ocoboe BHUMaHWe yaensercs
YHUBEPCanbHOMY 3HaYeHUI0 AUCNEPCHOrO COCTOSHWS W ponn pasMepHoro adpdekta B pU3NKOXMMUM AUCNEPCHBIX
CUCTEM.

1.2 3agaun OUCUMUNNVHBI:

CnocobctBoBaTh (POPMUPOBAHUIO Yy CTYAEHTOB KOMMOUOHO-XMMWYECKOr0 BOCMPUATUSA OKpYyXKalollero mMupa,
OCHOB@HHOIO Ha 3HaHWM YHMBEPCANbHOCTU KOMMOWAHOIO COCTOSIHUSA BeLUeCcTBa, MOMEKYNsapHOro MexaHu3ma
KOMNMOUAHbIX NPOLLECCOB U X KOMMMYECTBEHHOMO ONUCaHUS.

- [losHakoMWTb CTYAEHTOB C BaXHEWLMMM 3aKOHOMEPHOCTAMW, KOTOpbIM MOQYMHSETCA nosedeHue
reTeporeHHbIX AUCMNEPCHBLIX CUCTEM U MOBEPXHOCTHbLIE ABNEHUS B HUX.

- [latb npeacTaBneHne 06 aKcneprMeHTarnbHbIX MeToAax KOMmonagHOM XMMUK, KOTOPble NO3BOMSAT U3ydatb U
KOMMYECTBEHHO XapakTepn3oBaTb ANCNEPCHbIE CUCTEMbI Y MPOUCXOASALUME B HUX NOBEPXHOCTHbIE ABMEHUS.

- B nabopartopHbix ycrnoBusx ccopMuMpoBaTb HaBblkKM BMafgeHWsi KMacCUYeCKMMW MeTodaMu WMCCreaoBaHus
KONMMOWAHON XMMMUM, K KOTOPbIM OTHOCHATCS METOAbl OLLEHKM MOBEPXHOCTHOIrO HaTSPKEHWUS Ha rpaHule XUOKOCTb-ra3 1
XWUAKOCTb-KNOKOCTb, CeAUMEHTaUMOHHBIN aHanus, onpegeneHne yaenbHONW MOBEPXHOCTM afacopbeHToB, KpUTUYECKON
KOHUEeHTpauun wMuuennoobpasosaHus [1AB, nopora 9nekTponuTHOW KoarynsumMm 30Men, 3MneKTPOKMHETUYECKOro
noTeHumanau T.n.

- Hayuntb cTygeHTOB pelwaTb pacyeTHble 3agadnm no Temam: “MonekynsapHoO-KMHETMYeCcKkMe CBOWCTBA
ancnepcHbix cuctem”, “Agcopbumns Ha pasnmyHbIX MexdasHbliX rpaHmuax’.

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

1.3 TpeboBaHuA kK NpeaBap1TeNbHOW NOAFOTOBKE O0Yy4YaroLerocs:

MpenBapuTenbHas NoAroToBKa NpeanonaraeT co3gaHne OCHOBbI AN hOPMUPOBAHUS KOMMNETEHLUNI, yYKadaHHbIX
B M. 2, NP N3y4EHNN SUCLUNINH:

dunsnyeckas xumms

AHanuTnyeckasa XMmus 1 QU3NKo-XMMMUYeckne MeToapl aHanmsa

O6Las 1 HeopraHu4eckas XMmus

MaTtemaTtnka

dunsnka

MHopMaLMOHHbIE TEXHOSOMMK

OpraHuyeckas xumms

2 KOMMNETEHUUU OBYYAIOLLEIrocsA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OANCLIUTMTIIUHBI

OlNK-1: Cnoco6eH n3yyatb, aHanM3MpoBaTh, MUCNONb30BaTb MeXaHU3Mbl XMMUYECKUX peakLi, NPOUCXOAALLNX
B TEXHOJIOTMYECKUX NpoLieccax U oKpyXatlolem M1upe, OCHOBbIBasiCb Ha 3HaAHUSAIX O CTPOEHUM BeLlecTBa,
npupoae XMMU4eCcKoMr CBAA3U U CBOMCTBAX PasfMYHbIX KNacCOB XMMUYECKUX 3NIeMEHTOB, COeAUHEHU, BeLLLeCTB
M MaTepuanos
3HaTb: OCHOBHbI€ 3aKOHbI U COOTHOLLEHUS TEPMOANHAMUKI NOBEPXHOCTHbIX SBMEHUI, OCHOBHbIE CBOMCTBA ANCMNEPCHbIX

CUCTEM, OCHOBHblE METO/bl UCCIE10BaHNS NOBEPXHOCTHBIX SIBMEHUI U AUCNEPCHBIX CUCTEM

YMeTb: NpoBOAWTbL pacyeTbl C UCMONb30BAHUEM OCHOBHbLIX COOTHOLUEHUA TEPMOAUHAMUKN MOBEPXHOCTHBLIX SIBMIEHUIA U
pac4eTbl OCHOBHbIX XapakTepUCTWK AUCNEPCHBIX CUCTEM.

BnapeTb: HaBblkaMy pacrno3HaBaHUs AUCMNEPCHON CUCTEMbI U aHanu3a NoBepXHOCTHbLIX NPOLeCCOoB

OlK-2: Cnocob6eH ncnonb3oBaTb MaTeMaTuyeckue, cnsnyeckmne, PU3NKo-XxMMmnYeckue, XumMmyeckue Metoabl
AnA peweHus 3agay npocbeccvaaanoﬁ AeATeNbHOCTU

3HaTb: OCHOBHbIE MOHATUSA U onpeaeneHnsa KonrmouaHoW XUMUN, NPU3HaKku 0GBHEKTOB KOMMOMAHON XUMWUK, BaXHeWwmne
And gucnepcHbIX CUCTEM NOBEPXHOCTHbIE ABNEHUA.

YMmeTb: BbIMOMHATH pac4yeTbl OCHOBHbLIX XapaKTepUCTUK AUCnepCHbIX CUCTeM, UCNOoJfib30BaTb OCHOBHblEe COOTHOLUEHUA
TepMOONHAMUKN ONA XapakKTePUCTUKU CTeneHn yCTOI7I‘-WIBOCTVI ,EI,VICI'IepCHOIZ CUCTEMDbI.

Bnapetb: metogamu cuHTe3a ANCMEPCHbIX CUCTEM U OLLEHKU WX yCTOVI‘-IVIBOCTVI, npoeegeHna ancnepcHoro aHanmsa u
aHann3a noBepXxXHOCTHbLIX NpoLeCCOoB.




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. lpegMeT n 3agaym KOMIOULHOM
xumun.  KpaTkuii  muctopuyeckuii  0B3op
pa3BUTUS KONIONOHON XUMUMN.
Knaccndwmkaums OncnepcHbIX cucTem.
PasnuyHble cnocobbl Knaccmdmkaumm
aMcnepcHbIX cucTem. OcHoBHble
KONM4YeCTBEHHbIE XapaKTepUCTUKM
AMcnepcHocCTw. HaHopa3smepHble
cuctembl.  JlnodpunbHele 1 NModO6HbIE
CUCTEMbI; CXOACTBO M pasnuums Mexagy HUMu
" pacTBopamm " ancnepcusimm
BbICOKOMOITEKYNSAPHbIX COENHEHU.
OucnepraunoHHble 1M KOHOEHCALWOHHbIEe
METOAbI MOMyYEHUs1 ANCNEPCHBIX CUCTEM.

JlabopaTopHoe 3aHATHE: TexHuka
GesonacHocTM npu paboTe B XMMUYECKOW
naboparopuu.

Tema 2. MonekynsapHO-KNHETUYECKNE
CBOWCTBA ANCMNEPCHBIX CUCTEM.

Teopusi OpoyHoBCKOro OBUXEHNS
ONHLITENHA. OKcnepuMeHTanbHoe
NOATBEPXKAEHNE CTAaTUCTUYECKON Teopuu
OpoyHoBckoro gpwkeHusi. [Oudcysnss B
KOMMongHbIX cucTemax. YpaBHeHune
OVHWTeNHa- CwmonyxoBcKoro.
OcmoTturyeckoe gaenexne. O6paTHbIi 0OcMoc.
OcmoTuyeckMe  CBOWCTBA  OUCMEPCHBIX
CUCTEM.
CepummeHTaunoHHo-anddy3noHHoe
paBHOBECUE KOSINTOUOHBLIX YacTuLL.
CegumeHTauus B AMCMNEPCHBIX CUCTEMaX: B
rPaBUTALMOHHOM M LIEHTPOOEXHOM MOMSIX.
YcTponcTeo ynbTpaueHTpugyri.
CeQMMEHTaUNOHHBLI  aHanmM3  CYCMeH3UNA.
HayuHo- dunocodckoe 3Ha4yeHue
nccneqoBaHNn  MOMNEKYNSAPHO-KMHETUYECKNX
CBOWCTB ANCNEPCHbIX CUCTEM.

MHTepakTMBHass nabopartopHas  pabora:
"CeanMeHTaLMOHHbIN aHanna".
BbinonHsietcs camoctositensHo Ha MO

ra

O,J1,K,Ko




Tema 3. Ontuyecknme cBOWCTBA U METOAbI
nccneaoBaHnst ANCNEPCHbBIX CUCTEM.
B3anmogencreme OMCNEPCHOM CUCTEMBbI CO
ceeTtoMm. PaccesiHne ceeta. OnanecueHuus.
Odbdekt Tungans. YpaBHenne Paness n ero
aHanna. OnanecueHums.

MMornowieHne cBeTa M oOKpacka OUCMEPCHbIX
cucrtem.

OnTuyeckne MeToabl nccnegoBaHus
ONCMEPCHbIX CUCTEM. OnTuyeckas
MUWKPOCKOMMS. YnbTpaMmKpocKonums "

HedenomeTpunsa. INeKTPOHHAA MUKPOCKONUS.

KoHTponbHas pabota no temam: 1,2,3.

Tema 4. NpaHuua pasgena das, ee CUIOBOE
none. YpernbHas MOBEPXHOCTHAs 3Heprus.
[MOBEPXHOCTHOE HaTsPKEHME Ha rpaHuue as.
dakTopbl, BMAMAKOWME Ha MNOBEPXHOCTHOE
HaTsHKeHMe XUOKOCTEN: XMMuyeckasd npupoga
BeLLleCTBa, Temnepartypa, KpVBMU3Ha
noBepxHocTn n ap. MexdasHoe HaTsKeHne Ha
rpaHuue pasgena ABYX XMAKOCTEW; NpaBuno
AHTOHOBA.

JlabopaTopHas pabora: "N3amepeHne
NMOBEPXHOCTHOIO HaTsHKEeHUS] XKUOKOCTH
METOAOM  MaKkCUMarbHOrO  OaBfieHnss B
nysblpbke".

Tema 5. Agcopbumsi pacTBOPEHHOro BeLlecTBa
Ha NOBEPXHOCTU pacTBop-ra3. [MoBepXHOCTHO
-aKTUBHbIE W MOBEPXHOCTHO - WHaKTUBHbIE
BewecTea. M3bbiToyHaa agcopbumst mbGca.
YpaeHeHne agcopbumm 'mbbca. 3aBncumoctb
NMOBEPXHOCTHOIO HATSDKEHUs1 pacTBopa OT

KOHLUEeHTpaunu MAB. YpaBHeHUE
Lnwkosckoro. [MoBepxHOCTHAst aKTUBHOCTb.
Mpasuno Tpay6e.

lMoBepxHOCTHast aKTMBHOCTb PaCTBOPEHHOrO
BellecTBa. YpaBHeHue JleHrmiopa, ero cBasb C
ypaBHeHusaMu 'mb6ca n Wnwkosckoro. PaboTa
agcopbumn.

WHTepakTmBHas nabopartopHasi pab6orta:
"PacdeTbl  afCOPOLUMOHHBIX  XapakKTepUCTUK
MAB no n3orepme NOBEPXHOCTHOIO
HaTsxeHus".

BbinonHsetcs camocTtositensHo Ha 10




Tema 6. Agcopbuns Ha TBEpPLON NOBEPXHOCTMU.
AncopOLUMOHHbIE CUIbl. MNoHaTre o
dmsnyeckor agcopbumm n xemocopounn.
Apncop0buust Ha rpaHuue TBEpAoe Teno — ras.
JlokanuaosaHHas agcopbums ra3os Ha TBEpPL,ON
nosepxHoctu. Teopusa JleHrmiopa. Teopuda
BOT.

MoTeHunanbHasi Teopusi MNONMUMOSEKYNSAPHON
agcopbuumm lMongaun. OnpeageneHve yaenbHoOW
NOBEPXHOCTM aacopbeHTOB.

Agcopbumsa n3 pactTsopoB.

OcobeHHOCTN agcopOuny MOMEeKyrn U NOHOB U3
pacTBOpOB  Ha  TBepOoW  MOBEPXHOCTW.
MonekynsapHas agcopOums M3 pacTBOpPOB.
Mpasuno ypaBHUBaHWS nonsipHoCTen
PebunHaepa. YpaBHeHue dpenngnuxa.

MoHHasa agcopbumnsa n3 pacTBOpOB.

OcHOBbl MOHHOrO Oob6MeHa; ponb OBMEHHOW
agcopbumn B NOYBOBEAEHUUN, NPU XMMUYECKNX
cnocobax BOJ004YNCTKN.

MoanduumpyroLee jencrteune MAB:
rmgpodmnunsauns [ rmgpocobusauus
NOBEPXHOCTEN.

JlabopaTtopHas pabota: "Agcopbumnsa MAB Ha
aKTUBMPOBAHHOM yrne".
JlabopaTopHas pabota: "ObecconnBaHune

Tema 7. CmaunBaHue.

KpaeBow yron cmaumBanus. Agresusi. Pabota
agresuu. Koresns. Pabota koresun. dnotauus.
KanunnsapHoe AaBrieHne. KanunnapHoe
nogHATMEe XXMAKOCTU. BrumaHme  KpuBU3HbI
NMOBEPXHOCTMN Ha AaBMNeHne HacbIWEeHHOro napa
" TepMOANHaMUYECKYIO peakuMOHHYI0
cnocobHocTb. YpaBHeHne TomcoHa (KenbBuHa)
n ero crneactensa.  MeTtoabl  ouUeHKK
NMOBEPXHOCTHOW 3HEPrnn TBEPAbIX TEr.

WHTepakTnBHas nabopaTtopHas paborta:
"AOre3anoHHble CBOMCTBa MaTtepunarnos”.
Konnoksnym no pasgeny 1.

Paspgen 2. 3Onektpuyeckme CBOWCTBa 30MeN.
YCTOMUMBOCTD M Koarynsaums  OMCNEpPCHbIX
cuctem

Tema 8. lNMpnunHbl 06pasoBaHUA U CTPOEHUE
[BonHoro anektpuyeckoro cnost (03C) Ha
rpaHuue pasgena ¢as. Mogenn cTpoeHus
O3C. Teopus LUTepHa. ONeKTPOKNHETUYECKNIA
noTeHumarn. CtpoeHne MULEnIbl
rmgpodobHoro 30ns. BnvsiHue
MHOMMEPEHTHBIX N HeMHANMEPEHTHbBIX
3MNEKTPONIUTOB  Ha  SNEKTPOKMHETUYECKUI
noTeHumarn. Mepesapsigka  NOBEPXHOCTW.
M3o0anekTpuyeckoe COCTOSIHME B OUCMNEPCHBIX
cucTemax.

JlabopaTopHas pabota:

1."TonyyeHne NModobHbIX 30MN€eN.
2."Koarynsauus ANCnepcHbIX cuctem
anekTponutamn”.

J1,Ko




Tema 9. ONEeKTPOKMHETUYECKME SBIEHMS.

OnekTpodopes, 3MeKTPOOCMOC, NOoTeHuMansbl
TeyeHus u ceammeHTaumm. Metogbl U3yveHus
3NEKTPOKUHETUYECKUX SIBMEHUA U M3MEPEHUS

3NEKTPOKUHETUYECKOrO noTeHuunana.
YpaBHeHne [enbmronbua — CMOMYXOBCKOrO.
MpakTuyeckoe NnpunoXxeHme

3NEKTPOKUHETUYECKMX  ABMEHMIA:  OCYLLUEHUe
FPYHTOB, 3nekTpodopeTnyeckoe ocaxaeHue,
MCMONb30BaHNE 3MEKTPOXMMMUYECKN aKTMBHbIX
onadpparm.

MHTepakTmBHas nabopartopHas pabora:
"ONeKTpoKNHETMYECKNE ABNEHNS".
BbinonHseTtcs camocTtosiTensHo Ha 10

Tema 10. YCTOMYMBOCTL OUCMEPCHBIX CUCTEM.

O6bwwue NMOHATUA. ArperatusHas "
ceaMeHTaLMOoHHas YCTOMYUBOCTb
OMCNEePCHbIX CUCTEM.

dakTopbl, obecneynBaroLyme
CEANMEHTALMOHHY0  YCTONYNBOCTD. Ponb

TENNOBOro ABMXEHNS.
HapyweHne  arperaTMBHOW  YCTOMYMBOCTU
BCNEACTBME MNPOTEKAHMUS CaMOMNPON3BOSNbHbLIX
npoweccos Koarynaumm, KoanecueHumn,
M30TEPMUYECKON NEPETOHKM.

dakTopbl, obecrneyMBalOLNe arperaTMBHYIO
YCTONYMBOCTb nMooBHbIX AncnepcHbIX
CUCTEM.

Crabunmaytowlee nencraue OBOWMHBIX
OnddysHbIx  crioeB  MOHOB.  Koarynsuus
rmapodobHbIX 3onen 3NeKTponMTamMmu.

KoHueHTpauuoHHaa 1  HeWTpanuM3aunoHHas
Koarynaumsi. [lopor Koarynsiumm; npasuna
3MNEKTPONUTHON Koarynsiumm (npaBuno
Wynbue-apam). 30HbI  YCTOMYMBOCTU  MpM
nepesapsiake KONmouaHbIX YacTuy,.
PacknuHuBaiowee paeneHve no [epsrvHy.
CTpyKTYpHO-MexaHN4ecKkni Hapbep no
PebunHaepy Kak dakTop CUNbHOMN
crabunmsaumn. Addekt MapaHronn — 'mMbbeca
(acppbektnBHaAa  ynpyroctb  aacopOLMOHHBIX
CnoeB) kak dhakTop cTabunusaumm NNeHok, neH
N SMYNbCui).

ArperatuBHasi  yCTOMYMBOCTb  JIMOMUIBbHbBIX
OMCNepCHbIX CUCTEM.

JlabopaTopHas paborta: "B3anMmMHas
Koarynsiumsi sonen".

Tema 11. OCHOBbI TeOpuUM YCTOWYMBOCTM
nnodoOHbIX 3onen OepsruHa - Jlangay.
BbicTpas u MegneHHas koarynsuus.
MenTtusauyus. Koarynsuus CMECbHo
aneKkTponuMToB. B3anmHas koarynaumsa 3onen.
KonnougHas 3alumTa. CeHcubunmsaums.
eTepokoarynaumsa, agarynauma. dnokynaums
30Men MOMnManeKkTponuMTamMu. YCTOMYMBOCTb W
Koarynsiumsi 3onen n CyCneH3unmn B
TEXHOMOrMYeCcKMX npoLeccax 1 B npupoge.

JlabopaTtopHaa pabota: "M3yuyeHue siBneHus
nepesapsankmM KonmomaHbix yactuy".
Konnokesuym no pasgeny 2

ra




Paszgen 3. JmodobGHble u nmModunbHble
MUWKPOreTeporeHHbIE CUCTEMbI

Tema 12. MuuennsapHsele pactsopbl [MAB.
CamoopraHunsauns MOneKyn MAB
obpasoBaHnemM yacTumy, HaHopa3MepHO
nceegodasbl. CtpoeHne muuenn MNAB.
KonnougHsle NOBEPXHOCTHO-aKTUBHbIE
BewecTtea ([MAB); wux knaccucukauma no
MOSEKYNSAPHOMY CTPOEHMIO (aHVOHHBIe,
KaTUOHHblE, aM@OnnTHbIE, HENOHOrEHHbIE,
HU3KO- W BbICOKOMOMEKYNSApHbIE) U MO
MexaHn3my aencrTems (cmaumBaTenu,
auicnepratopbl,  cTabunuaartopbl,  MotoLme
BewecTra). lNpeacraBneHne o rmapodunbHo-
oneodmneHoM 6anaHce monekyn MNAB.

c
n

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

O6nactn NPUMEHEHNsI MULIENNSIPHBIX

pacteopos MAB.

JlabopaTopHas pabora: "Onpenenenne
KpUTUYECKOW TemnepaTypbl
mMuLuennoobpasoeaHus".

Tema 13. Omynbcun.  Knaccudwmkaums
amynbcun. MeTogpl NOnyvyeHust 3MynbCUN.
OcHoBHblE XapaKTePUCTMKM 3MYIbCUN.
ArperatuBHas YyCTOMYMBOCTb 3MYIbCUIA. Tunbl
3MyNbraTtopoB W MpPUHUMMBI  UX  BbIGOpa.
Cnocobbl paspyLLeHus 3MYNbCUN.
MpakTuyeckoe NPpUMEHEHNE IMYITbCUNA.

Menbl.  Knaccndpmkaumss  neH.  dakropbl
obecnevnBarowne arperaTmBHYIO
YCTOMYMBOCTb MNeH. MeTtoabl nonyvyeHuss u
paspyweHus. [NpakTnyeckoe NnpMMeHeHne neH.
Asposonu. Knaccndpmkauns asposonen.
MonyyeHus aspo3ornen. Oobwas
Xapaktepuctmka asposonen. PaspylieHus
asposonen. Ouuctka ras3oBbix cpeg  OT
B3BELLEHHbIX YacTuL.

MopoLuku.

VHouBmayanbHble U rpynnoBble Npe3eHTauuu.

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

ra

Tema 14. KonnougHo-xMMuM4Yeckue CBOWCTBA
BMC. PactBopbl BMC «kak nuvogunbHble
ancnepcHbleE CUCTEMBI.

BonokHucTele MaTtepuanbsl Kak OucrnepcHble
CUCTEMBI.

XapaKTepuctmka OCHOBHbIX OCOBEHHOCTEN
CTPYKTYPbl U CBOWCTB BOJIOKHOOGpa3yoLLnMX
nonMmepoB n BOJTOKOH. KonnongHo-
XMMmyeckas NMOAroToBKa  TKAHEW ans
KpaweHnns. Kpawenue, «kak agcopbums
KpacuTens akTMBHbIMU LIEHTPaMKN NMOBEPXHOCTH
BonokHa. CneuuanbHass o6paboTka ans
npuaaHus TKaHAM HOBbIX CBOWCTB:
HECMWHAEMOCTH, Ge3ycafo4HOCTH,
OFHECTOWMKOCTM, rmapodobHOCTH U T. A.
JlabopaTopHass pabota: " Onpepgenexne
CTeneHn HabyxaHuns nonumepa B NOAXOASLLEM
pacTteopuTtene".

AC




Pasnen 4.

CBOWCTBA ancnepcHbIX CUCTeEM

CprKTypHo-Mexa HU4Yeckmne

O.,K

Tema 15.

CBOMCTBA ANCMEPCHbIX CUCTEM.
MoHATME O (PM3NKO- XMMUYECKON MEXAHUKE

" ee OCHOBHbIX 3apadax.
CTpykTypoobpasoBaHme B  OUCNEPCHBIX
cucTemax; TuMbl  OUCMEPCHBLIX CTPYKTYP. 5 5 o
lMpypoda KOHTAKTOB MeXay afneMeHTamu
CTPYKTYpbI; MPOYHOCTb ancnepcHom
cTpyktypbl. OOpasoBaHMe w© CBOWCTBa
renew. KoarynsiunmoHHble CTPYKTYpb;
sIBNeHne TUKCOTPONUN.

KpucTtannusaumoHHble CTPYKTYpbI.

CTyKTypHO-MexaHI/I‘-IeCKI/Ie

Tema 16. OcHOBbI peonoruu.
Peonornyeckue
BSI3KOCTb, NNacTUYHOCTb. Onuncanne
peonorn4yeckoro noBedeHust AUCMepCHbIX
CUCTEM Ha oOcHoBe Mopenen Makcsenna,
KenbBuHa, bBuHrama, LlBeposa. [lonHble
peornornyeckue
cBobogHoaMCneEpPCHON CUCTEMBI (o]
aHN30MEeTPUYHBbIMU yactTuuamu "
CBSI3HOAMCNEPCHOM CUCTEMBI (o]
KOarynsiuMOHHbIMM ~ KOHTakTamu  Mexay

yacTuuamu.
JlabopaTopHas

KoHTponbHaa pabota Ne 2 "CTpykTypHO -

MexaHu4eckne
cuctem".

pabota: "WccnepoaHue
BSI3KOCTU OUCMNEPCHON CUCTEMBI".

mopenu: yrnpyrocTb,

KpuBble

CBOMCTBA AncnepcHbIX

Wtoro B cemecTtpe (Ha kypce anst 3A0) 34 34 85

KoHcyrnbTaumm n npomekyTo4YHast

2,5 245
atTecTauus (Ok3ameH)

Bcero koHTakTHasa pa6orta u CP no

70,5 109,5
AUCLMNIIUHE

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM MaHOM He NPpegyCcMOTPEHO

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

5.1 OnucaHue nokasaTeneu, KpUTepmeB U CUCTEeMbl OLLeHMBAHUA pe3ynbTaToB 06y4YeHUus
5.1.1 NokasaTtenn oueHUBaHuUA

Koa
KoMmneTeHuunn

lMokasaTenu oueHMBaHUA pesynbTaTtoB 06y‘-IeHM$|

HanmeHoBaHMe oLeHO4YHOro
cpeacTtea

OrMnK-1

dopmynumpyeT: 3agadu KONNouaHOM XMMUKN; 0COBEHHOCTU ANCNEPCHbIX
CUCTEM, M3Yy4aeMbiX B KOMNMOUAHOM XUMWUU, UX KrnaccudurKaumio;
Cnocobbl NOMy4YeHNs KOMMONAHbIX CUCTEM C 3afaHHLIMU CBONCTBaMU;
OCHOBbI COBPEMEHHbIX NpeacTaBneHnii 0 AUCNepCHOM COCTOSHUN Ten
N 0CcOObIX CBOWCTBAX MOBEPXHOCTHbLIX CMIOEB U AUCMEPCHBIX CUCTEM,
BKIOYAs MOMEKYNAPHO-KUHEeTUYECKUe, ONTUYECKNE, aNneKTpuyeckue,
MexaHu4yeckue (peornormyeckne) CBOWCTBA; 3aKOHbl NPOTeKaHus
MOBEPXHOCTHbIX ABMEHWA Ha pas3nu4yHbIX rpaHuuax pasgena das:
agcopbums, kKanunnspHble ABMEHNUS, CMavyuBaHue u ap.
OpwueHTupyeTca B npobrnemax COBPEMEHHOW KOMNMOWAHOW XWMWM, B
YaCTHOCTM, YCIOBMAX BO3HWKHOBEHWSA  AWCNEPCHbIX a3, wux
YCTOWYMBOCTU 1 OCOBBLIX CBOMCTBAX, @ TakKe PasBUTUS reTeporeHHbIX
CTPYKTYP C pasnuyHeiMM NO CBOen npupoae  MexdasHbIMu
noBepxXHOCTAMW pasfena.

PaccuntbiBaeT xapakTepuCTUKN CUCTEMbl MO 3a4aHHbIM YCMOBUSM C
NCNonb30BaHNEM rpamyeckmx n aHannTU4ecKux MeTogoB.

Bonpocehl ans YCTHOrO
cobecenoBaHus
MpaKkTMKo-OpnUeHTMpoBaHHbIE
3agaHua




dopmynupyeT: 6a30BYy0 TEPMUHOMNOMIO, OTHOCSILLYIOCS K KOnnouaHou |Bonpochl ans YCTHOrO

OrMK-2 XUMUN N XUMUN HaHOYacCTUL; OCHOBHbIE MOHATUA, 3aKOHbl U UX coﬁecep.OBaqu

NOBEPXHOCTHbIX ABNEHUN, UCXOAS N3 CBONCTB AUCNEPCHBIX CUCTEM;

MaTeMaTM4yeckoe  BblpaXeHUe; MOrMKy  NOCTPOeHWst  Teopuu|[pakTUKo-OPUEHTUPOBAHHbIE

3agaHunA

3Ha4vyeHne NOBEPXHOCTHbIX SABMEHUN ansa onTuMmnsaunm
WUHTEHCUdUKaLUN XUMUKO-TEXHONOMMYECKUX MPOLLECCOB.

OPUEHTUPOBAHHbLIX 3aad.

Ncnonb3ya n np..

MpuMeHaeT KoNNoMaHO-XMMUYECKMe MeTodbl ANA pelleHUs MpakTUKo-

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

n

5.1.2 Cuctema 1 KpuTepum oL eHUBaHUA

Kputepumn oueHnBaHma chopMmMpoBaHHOCTU KOMMNETEHLUN

LLkana oueHnBaHua
YcTHoe cobecenoBaHue

MucbmeHHas paboTa

OGyvatlowwminca B NornHom Mepe Bnageet
TEopeTMYECKMMN OCHOBaMUN OUCLMNINHBI U
Hay4yHou TepMUHOormen, rpamoTHO
nsnaraet matepuan " cnocobeH
UNMCTPUPOBaTh oTBeT npumMmepamu,
dakTamu, OaHHbIMY Hay4YHbIX
nccnegoBaHun, NPUMEHATb TeopeTudeckne
3HaHWA 4N peLleHns NpakTMYeckMx 3agaud.
B normueckom paccyxgeHum npakTuko-
OPWEHTUPOBAHHOW 3agayn U peLleHnn HeT
owmnbok, 3afaya pelleHa paumoHarnbHbIM
crnocobom.

YuntbiBaloTcs  6annbl  HakoMfeHHble B
TevyeHuun cemecTpa.

5 (oTnu4HO)

O6yvatowmiics Bnageet TeopeTUdeckMMu
OCHOBaMW  OUCLUMUMNUHBI 7] Hay4yHON
TepMUHoONornen, rpamMoTHO nanaraet
mMaTepuan u crnocobeH WNNICTpMpoBaThb
oTBET npumepamu, dQakramn, LaHHbIMU
Hay4HbIX nccneagoBaHun, NPUMEHATb
TeopeTU4eckne 3HaHUA ONnd  peLleHus
npakTMyeckMx 3agad, Ho  gonyckaer
oTAeNbHblEe HECYLLECTBEHHbIE OLNGKH.
MpakTnKo-opMeHTMpPOBaHHas 3apava
BbIMOMMHEHA B COOTBETCTBUM C 3aJaHUEM.
VimeloTca OTAEnbHble HECYLEeCTBEHHbIE
owmnbkn B pacyeTax WnM OTCTYMNNEHUST OT
npasun ohopMneHus.

YuyntbiBaloTCcss Oannbl  HaKOMMNEHHble B
Te4YeHnn cemecTpa.

4 (xopoLuo)

O6yvatomiics Bnaneet YacTUYHO
TEOPETMYECKMMU OCHOBaAMU OUCLMMNINHBI U
Hay4YHOMW TepMuHorornen, dparmeHTapHoO
crnocobeH UNACTPMpPOBaTh oTBeT
npvMepamu, ponyckaet HECKOINbKO
CYLLIECTBEHHbIX OLUMOOK B OTBETE.

B norudeckom paccyxgeHum — npakTukKo-
OPUEHTUPOBAHHOWM 3agaun HeT
CyLleCTBEHHbIX ownbok, HO JonyuieHa
CyllecTBeHHasi onbka B matemaTtmyeckmx
pacuyetax. lNpn 3TOM HapylweHbl npasuna
oopMneHus.

YuyuTbiBaoTcs  6annbl  HaKoOMMEHHble B
Te4YeHnn cemecTpa.

3 (yaoBneTBOpUTENBHO)

O6yvatowwmiics He BrnageeTt
TEOPETUYECKMMM OCHOBAMU AUCLUMINHBI U
Hay4yHOW TepMWHOMNOruen, AeMOoHCTpUpyeT
OTPbIBOYHbIE  3HaHWsl, He  cnocobeH
UNNIOCTPUPOBaTh oTBeT npumepamu,
JonycKaeT MHOXXECTBEHHbIE CYLLIEeCTBEHHbIE
ownbku B oTBETE.

MmetoTca  cyuwlecTBeHHble  owubkn B
NOTMYECKOM pPacCyXOEHUM U B peLlueHun
NPaKTMKO-OPUEHTMPOBAHHON 3a4auMn.

2 (HeyOoBnNeTBOPMTENBHO)




OTcyTcTBYeT  OAUH UK HeCcKonbKo
obsizaTenbHbIX ANEMEHTOB 3ajadn, a Takke
MHOrOYMCreHHble pybble owmnbkn, nmbo
cogepxaHue  NpaKTUKO-OPUEHTUPOBAHHOW
3apgaun MOMHOCTBID HEe COOTBETCTBYET
3a[aHUI0 UMW peLleHne OTCYTCTBYET.

He yuuTbiBatoTCA Gannbl HakoMneHHble B
TeYyeHun cemecTpa.

5.2 TunoBble KOHTPOJbHbIE 3aA4aHWUA UMK UHbIe MaTepuarnbl, Heo6xoaUMble ANSA OLeHKN 3HaHUN, Y MEeHUHN,
HaBbIKOB U (UNK) oNbiTa AeATENbHOCTU
5.2.1 NMepeyeHb KOHTPOJIbHbIX BOMPOCOB

Ne n/n |

dopMynMpPoBKM BOMPOCOB

Cemectp 5

MpeameT v 3agaum KonnouaHon xumun. OBLLas xapakrepucTuka ancnepcHelx cuctem. Knaccudumkaums
[ANCNEPCHBIX CUCTEM.

KonnyecTBeHHble XapaKTepUCTUKN OUCMEPCHBIX CUCTEM: XapaKTepUCTUYECKUIn pasmep, ANCNepCcHoOCTb,
yaenbHaa NnoBepxHOCTb, MNonHasA n36bITOYHas NOBEpPXHOCTHAA 3Heprna CUCTeMbl.

[uncnepraumoHHbIe N KOHOEHCAUMOHHbLIE METOAbI nony4yeHna aucnepcHbiX CUCTEM.

Ocobble cBONCTBa NOBEPXHOCTM pasaena da3. [oBepxHOCTHas aHeprus. YaenoHasi NOBEPXHOCTHAsS SHEprus 1
NMOBEPXHOCTHOE HaTshkeHne. PakTopbl, BANSIOLLME Ha NOBEPXHOCTHOE HaTSXXEHNE XMAKOCTEN: XuMmyeckas
npvpoga BelecTsa, Temneparypa, KpuBmM3Ha NoBepxHoCcT n Ap. MexdasHoe HaTsxeHune Ha rpaHuLue pasgena
OBYX XNAKOCTEW; npaBunno AHTOHOBA.

Ancopbuunsi pacTBOPEHHOTO BeLLEeCTBa Ha NOBEPXHOCTM pacTBopa. [1oBEpXHOCTHO -aKTUBHbIE U MOBEPXHOCTHO
-UHaKTMBHble BellecTBa. N36biTouHasa agcopbums M'bbca. YpaBHeHue agcopbunm MNb6ca. 3aBucMMoCTb
NMOBEPXHOCTHOIO HaTSAXeHNsA pacTBopa oT KoHueHTpauuu MNMAB. YpasHeHue LLuwkosckoro. NoBepxHocTHas
aktuBHocTb. Mpasuno Tpayb6e.

YpaBHeHue JleHrMiopa, ero cBs3b ¢ ypaBHeHuaMu ['mb66ca n LWunwkosckoro.

Ancopbuusa Ha TBepaon nosepxHocTn. duanyeckas agcopbums. Xemocopbums.

MaTtemaTtuyeckoe onucaHue nsotepmsl agcopbuun. Teopus MOHOMOMEKynspHon agcop6umm JleHrmiopa.

O|[(N |

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

-
o

Teopus nonumonekynapHon agcopbuun. YpasHeHne bpyHayapa- OmmeTa-Tennepa. Onpegenexne yaenbHom
NoBEpPXHOCTW aacopbeHTOoB.

11

Apacopbums n3 pacteopoB. OcobeHHoCTM aacopbLmn MOneKkyn n MOHOB U3 PacTBOPOB Ha TBEPAON NMOBEPXHOCTU.
MonekynspHas agcopbuusa n3 pactsopos. [paBuno ypaBHMBaHUSA nonsgpHocTen PebuHaepa. YpaBHeHve
DdpenHonuxa.

12

WNoHHasn agcopbuus ns pacteopos. OCHOBLI MOHHOIO 06MeHa.

13

Koresus. Pabota koresunn. Agreans. Pabota agresmn.

14

CmaumBaHnue n pactekaHue. Kpaeson yron cmadnBaHus. 3akoH KOHra. JlnodunbHble n nModobHbIe
noBepxHoCcTW. Ycnosus pactekanns. Moguduumpytowee gencteume MNMAB: rmapodununsaums n rmgpocobusaums
NMOBEPXHOCTEN.

15

OcobeHHOCTM UCKPUBIEHHOM rpaHuLbl pazgena da3. PaBHoBecMe Ha MCKPMBIIEHHON NOBEPXHOCTU.
KanunnapHoe gasneHue. YpasHeHue Jlannaca.

16

KaI'II/IJ'IJ'IFlprIe ABNEeHnd. KanmnnﬂpHoe nogHATUE xunakoctu. Metoapl onpegernexHna NnoBepxXHOCTHOIo
HaTAXEeHUA XKNOKOCTW.

17

[laBrneHne HacblLWEeHHOro napa Hag UCKPUBIIEHHOW MOBEPXHOCTbLIO XXMAKOCTU. YpaBHeHne ToMcoHa

18

OeownHon anektpudeckuin cno (03C). ObpasoBaHne ABONHONO 3NEKTPUYECKOro Cros Ha rpaHuue pasgena das.
®opmmpoBanve OI3C nyrem noHHomn agcopbummn. Mogenu ctpoerus 3C (Teopus LWTepHa).

19

CTpoeHue ABOWHOrO anekTpu4eckoro crosl. AgcopbumoHHas n auddysHasa yacte IOC. SneKkTpoKMHETNYECKUI
noteHuman. BnuaHue snekrponnToB Ha TonwmHy AnddysHoro cnos. MNepesapsaka NoOBEPXHOCTH 3014
MHOro3apsaHbIMU NPOTUBONOHAMM.

20

AnekTpoknHeTnYeckue aenexHuns. OnbiTel Pelicca. dnekTpodopes. dnekTpoocMoc. BosHuKHOBEHME noTeHumana
TeyeHusi. BosHukHOBEHME NoTeHuMana cegumenTaummn. OnpegeneHue g3eta- noteHumana 3ons Metogamu
anekTpodopesa 1 anekTpoocMoca. YpasHeHue MenbMronbLa-

21

ArperaTvBHas n ceaMMeHTaunoHHas YCTOMYMBOCTL AMCNEepCHbIX cuctem. dakrTopel, obecnednBaroLme
CeAMMEHTAaLMOHHYI0 YCTONYMBOCTb. PaKTOpbl arperaTuBHOM YCTONYMBOCTU NIMOOBHBIX ANCMEPCHBLIX CUCTEM.

22

Crabunuaylollee genctere ABONHbIX ANddY3HbIX crioeB noHoB. Koarynsaumsa ruapodobHbIx 3onen
anektponutamn. KoHUEeHTpaUnoHHasa n HenTpanuaaumoHHas koarynaums. Nopor koarynauuum; npasuna
anekTponuTHon koarynsumu (npasuno Wyneue-rapan). Kputepun dninepca-Kopda. 3oHbl ycTon4mMBocTr npu
nepesapsiake KonnougHbix Yactuy,. Koarynsaumsa cMecsiMy anekTponuToB, reTepokoarynsuus.




23

CTpykTypHO-MexaHuyeckuii bapbep no PebnHaepy kak daktop ctabunmsaunm aucnepcHblx cuctem. ekt
MapaHroHu — M'mb6ca (acppekTMBHas ynpyrocTb aAcopOLUMOHHbBIX CIOEB) Kak hakTop cTabnnusaumm nneHokx,
neH n 3MYyNbCUN.

24

OcHOBbI TEOPUM YCTONYMBOCTU NTMOOBHBIX 30M€EN.
Teopua ANPO. beicTpasa n meaneHHasa koarynauus. MNentusaums.
PacknuHuBaowee gasnexue no Jepsrnny.

25

Muuennobpa3soBaHue B pactsopax [NAB. TepmognHamuka muuennodpasoBaHusi. Kputmnyeckas KoHUEHTpauus
muuennobpasoBaHua. Temnepatypa Kpadgra. Contobununsauusa B pacteopax muuennobpasytowmx MAB.

26

Ctpoenne muuenn NAB. KonnongHble noBepxHOCTHO-akTMBHble BelwecTBa (IMAB); nx knaccudmkauns no
MONEKYNSAPHOMY CTPOEHUIO (aHNOHHBIE, KAaTUOHHbIE, aMONUTHbIE, HEMOHOTEHHbIE, HU3KO- U
BbICOKOMOJIEKYTSIPHbIE) M MO MeXaHW3My AeNCTBMSA (CMavMBaTenum, AMCrnepraTopbl, cTabunumaartopbl, MotoLwme
BelecTsa). Kuakokpucrannmyeckne dassbl.

27

Omynbcun. Knaccndmkaums amynbcuii. MNpsimbie n obpatHble amynbcmun. OCHOBHbIE (haKTopbl YCTOWYNBOCTH
amynbcuin. M'mapoduneHo-NMnodunbHbIN 6anaHc amynbratopos. O6palleHne gas amynbcun. MeTtogpl
nonyyYyeHns aMynbCuin. Tunbl 3MynbraTopoB M NPMHUMMBLI NX BbiGopa. Cnocobbl paspyLlleHnst aMynbCun.
BbICOKOKOHLIEHTPMPOBaHHbLIE aMYNbCcun. [pakTuyeckoe NpuMeHeHne.

28

MeHbl. Knaccudumkaunsa. Metoapbl nonydeHnsa. OCHOBHble XxapakTepucTukn neH. OCHOBHbIE (haKTopbl
yCcTOMYMBOCTM neH. NeHoobpasoBatenu. MeTtoabl paspyLlieHus. MNpaktnyeckoe NnpMMeHeHue.

29

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

30

MonekynapHo-KMHeTU4eckne CBOMCTBA AUCNepcHbix cucteM. bpoyHoBckoe aBuxeHne. Ctatuctudeckas teopus
OPOYHOBCKOro ABMXEHUSA DNHLUTENHA.

Ounddysnsa. YpaBHeHne rHwTenHa- CmonyxoBckoro. CKopocTb Anddy3nm B UCTUHHBIX pacTBopax 1 30MsX.
OcmoTuYeckne CBOMCTBA ANCNEPCHBIX CUCTEM.

31

CeagvmeHTauus B OMCnepcHbIX CUCTEMaXx, CeAUMEHTaUNOHHBIA aHannsa cycneH3m7|.

32

CeavmMeHTaunoHHO-ANMdPY3MOHHOE paBHOBECKE KOMNMOWAHbLIX YacTul,

33

OnTuyeckue AIBNEHUS B AMCNEPCHBbIX CUCTEMAX U MeTOAbl UCCIeA0BaHNs ANCTIEPCHBIX CUCTEM, OCHOBAHHbIE Ha
onTUYecknx ceoiicTBax. PaccesiHue 1 nonsipyusaumsl cBeTa B KONMOMAHbIX cucTeMax. 3akoH Penes 1 ycrnosust ero
npMMeHnMocTy. Heperneesckoe paccesiHue.

34

MornoweHune ceeTa B AncnepcHbix cuctemax. NpumeHeHne 3akoHa Jlambepta — beepa k MyTHbIM cpefam.
MornoweHne ceeTa HENPOBOASLUMMM U NPOBOAALLMMU YacTuLamu. Okpacka KOnnouaHbIX CUCTEM; OKpaLleHHbIe
Konnouabl B npupoge u TexHnke. [1BonHoe nyyenpenomrieHne B KonnougHbelx cuctemax. Hedenometpus un
TypbuammeTpus. YnbTpammukpockonus. NpumeHeHne arnekTpoHHON MUKPOCKOMUUN U PEHTIEHOBCKUX

35

BA3koCTb KONMonaHbIX cuctem. 3aBUCUMOCTb BA3KOCTU OT KOHLEHTpauumn amcrnepcHon dasbl. MNpuinHbl
OTKINOHEHNS 3KCNEPUMEHTAarbHbIX 3HAYEHNIN BA3KOCTU OT pacyeTHbIX MO ypaBHEHUIO SMHWTenHa. TeyeHne
CTPYKTYPUPOBAHHbIX CUCTEM.

36

CTpykTypooGpasoBaHne B AMCNEPCHbIX CUCTEMaX; TUMbI AMCNEPCHbIX CTPYKTYP. [Mpupoaa KOHTaKToB Mexay
3MeMeHTaMM CTPYKTYpbI; NPOYHOCTb AMCTNEPCHON CTPYKTYpbl. OGpasoBaHue U CBOCTBA renen.
KoarynaumoHHble CTPYKTYpbI; IBJIeHMEe TUKCOTPOonuu. KpuctannmsawmoHHble CTPYKTYpbI.

37

OcCHOBbLI peonormu.

Peonornyeckue mogenu: ynpyrocTb, BA3KOCTb, NNACTUYHOCTb. OnncaHmne peonornyeckoro noseneHus
amncnepcHbIX cucTeM Ha ocHoBe mogenen Makcsenna, KenbBuHa, buHrama, LLBegosa. NonHble peonornyeckmne
Kp1Bble cBOGOAHOANCNEPCHOM CUCTEMBI C aHU3OMETPUYHBIMM YacTULL @MU N CBA3HOAUCNEPCHON CUCTEMbI C
KOarynsuMoHHbIMU KOHTakTaMmym Mexzay YactuuamMu.

38

BonokHUCTbIe MaTepuanbl kak AUCnepcHble CUCTEMbI. XapakTepUcTka OCHOBHbIX OCOBEHHOCTEN CTPYKTYPbI U
CBOWCTB BOJTOKHOOGpasyoLWmX NONMMeEPOB 1 BOMOKOH. KonnongHo-xummuyeckasi noaroToBka TkaHen ans
KpaweHusi. KpalleHne, Kak agcopbums KpacuTens akTUBHbIMU LleHTpaMu NoBepXHOCTU BONokHa. CneunanbHas
06paboTka AnsA NpuaaHNs TKaHSM HOBbIX CBOMCTB: HECMMHaeMocTu, 6e3ycalouHOCTI, OTHECTOMKOCTY,
rmapodobHOCTU 1 T.4.

5.2.2 TunoBble TeCTOBbIE 3a4aHuA

He npegycmoTpeHo.

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3afaHNsA (3apayumn, Kenchl)

1. 3onb xnopuaa cepebpa nony4veH npu cmewennn 25 mn 2 %-Horo pacteopa NaCl n 15 mn 0,01 M pacTtBopa

AgNO3. Hanucartb dopmyny Muuennbl WM onpefenuTb HanpasfneHue ABWKEHUS OUCNEePCUOHHOW cpedbl npu
3NeKTpoocMoce.

2. Ha pucyHke npencTaBneHbl 3aBUCMMOCTM MageHUsi @ - NoTeHuuana B ABOWHOM MOHHOM Croe Ansi 30ns

xnopuvaa cepebpa c pasnuyHon KoHueHTpaumen anektponuta NaCl. Kakas kpuBas otBevaeT HaMbornbLuen yCTONYNBOCTH

3o0na?

3. Moporn koarynauuun rmgposonsa As2 S3 nop genctenem anektponutoB NaCl, K2SO4, Ca3PO4 pasHbI

COOTBETCTBEHHO 24 Mmmonb/n, 11,5 mmonb/n, 6,5 mmonb/n. OnpegenuTb 3HaK 3apsga KonnonaHon Yactuupl.




5.3 MeToguuyeckue mMatepuarnbl, onpeaensiowme npoueaypbl oleHUBaHUA 3HaHUN, YMeHUI, BnageHui (HaBbIKOB
1 (MNK) NpaKTMYECKOoro onbiTa AeATENbHOCTH)

5.3.1 YcnoBus gonycka obyu4atouierocsi K npoMexyTO4HOW aTTecTaLlum U NOpPAAOK NMKBMAALMN aKkafeMU4ecKomn
3a0MKEeHHOCTHN

lMpoBegeHMe MPOMEXYTOYHOW aTTecTauuy pernaMmeHTMpoOBaHO foKarnbHbIM HOpMaTMBHbIM akTom CIGIYMTA
«[NonoxeHne 0 NPOBEeAEHMMN TEKYLLLEro KOHTPONS YCNeBaeMoCTM U NPOMEXYTOYHON aTTecTauumn obyqaroLumxcsa»

5.3.2 ®opma npoBeaeHUs NPOMEXYTOYHON aTTecTauMu No AucunnaMHe

NHasa

YcTHas + MuceMeHHas KomnbtoTepHoe TecTupoBaHue

5.3.3 Ocob6eHHOCTN NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AUCLUNIINHE

Bo3MOXHOCTb MOMb30BaTbCsl CNpPaBOYHbIMM Tabnuuamu, kanbkynatopoMm. Bpems Ha nogrotoBky oTBeTa no
6unety 60 MUHYT.

lMocne HanucaHWsi OTBETOB Ha BOMPOCbI OuneTa WM peleHus NPakTUKO-OPUEHTUPOBAHHBLIX 3afjaHui -
cobeceloBaHWe Mo NpPeACTaBNEHHOMY CTyAeHTOM oTBeTy. OLeHMBaeTCsl He TONbKO YMEHWe NOrMYecku NpaBUIlbHO U
MaTemMaTu4eckv BEPHO pelnTb 3a4aqu, HO U yMeHWe 3alMTUTb CBOM Cnocob pelleHns 1 BbIBOA O (OM3NYECKOM CMbICIe

pac4eTHOro oTtBeTa B COOTBETCTBUUN C KOMMNETEHUNAMN.

6. YYEBHO-METOOUWYECKOE U UH®OPMALIMOHHOE OBECMNEYEHUE ANCLUUNIIUHLI
6.1 YuebHas nutepartypa

ABTOp I 3arnaeue [ M3paTenbCcTBO log nspgaxus [ Cchbinka
6.1.1 OcHoBHasA y4yeb6Has nuTepartypa
Napnukuna, H. W, |dusnyeckas n kKonnowugHas H 5 . http://www.iprbooksh
Kagnmosa, A. B. xumus. MNpakTukym osocu MpCK‘V op.ru/99237.html
Hosocmﬁmpcmmv 2019
rocygapCcTBEHHbIN
TEXHUYECKUN YHNBEPCUTET
Mywkambapos H.H. dunsnyeckas u KonnouagHas https://ibooks.ru/read
XMMUS y4ebHuK AOns ing.php?
MeANLIMHCKNX BY30B (c Mocksa: ®nuHTa 2020 short=1&productid=3
3agjadamu N pelueHuamu). — 72013
5-e n3ga., crep.. Y4yebHuK
6.1.2 lononHuTenbHasa yyebHaa nutepatypa
N6parmmosa P. W.,|KonnongHas XUMUSA. http://publish.sutd.ru/
MpebeHHnkoB C. @.,|CeaMMeHTaunoHHbIA MeToq tp_ext_inf_publish.ph
3anueBa E. W.,|aHannsa gucnepcHbix cuctem cne.:cneryntq 2018 p?id=2018221
XonoxoHosa J1. U. MHTepakTnusHas
nabopartopHasi pabota
Cnitocaps, O. A. KonnowgHas xumus | benropog: benropoackuii http://www.iprbooksh
nonnmepos rocygapCTBEHHbIN op.ru/92260.html
TEXHOJOMNYECKNIA 2017
yHuBepcuteT nm. B.T.
Lyxosa, 96C ACB
3uma, T. M. KonnowagHas XUMUS. HoBocubupck: http://www.iprbooksh
JlaGopaTtopHbIi NpakTukym HoBocunbupckuin op.ru/91220.html
rocygapCTBEHHbIN 2017
TeXHUYECKUM
YHUBEpPCUTET
Bonkogea, 0. B., |KonnongHas xumust Cankr-letepbypr: http://www.iprbooksh
Hukuwosa, H. . Ynusepcutetr UTMO, 2015 op.ru/66507.html
WHcTuTyT Xonoga u
OnoTexHonorumn
Hoswkosa, E. A, |KonnougHas xmumua:| Mocksa: Mspgatensckun 2016 http://www.iprbooksh
®ponos, I". A. NMOBEPXHOCTHbIE SIBIEHUS Oom MUCuC 0p.ru/98070.html
masayeBa, E. H. |Konnongnas XUMUSI. http://www.iprbooksh
YcneHckas, M. B. MeTogunyeckne ykasaHus K CaHkT-lMeTepbypr: 2015 op.ru/66508.html
BbIMONHEHUIO nabopaTopHbixX| YHuBepcuteT MTMO
pabot
Mapkos, B. &, |KonnougHas XUMUSA. http://www.iprbooksh
AnekceeBa, T. A, |[pumepsbl n 3agayn EkaTepnHOypr: Ypanbckui op.ru/69612.html
BpychuubiHa, J1. A, denepanbHbIn 2015
MackaeBa, Jl. H., yHuBepcuteT, 36C ACB
Mapkos, B. ©.




3anuesa E. W.,|KonnongHas XUMUSA. http://publish.sutd.ru/
MpebeHHnkoB C. @, |OducnepcHble CUCTEMBI U Chnoe.: CnerynTh 2015 tp_ext_inf_publish.ph
N6parumosa P. U. NOBEPXHOCTHbIE ABMNEHNSA p?id=2722
JloceBa, M. A.,|KonnonagHas XUMUS: Camapa: Camapckui http://www.iprbooksh
PacwenkuHa, H. A.,|NOBEpPXHOCTHbIE SABNEHNS, rocygapCTBEHHbIN 2020 op.ru/105209.html
Kygpswos, C. 1O. aucrnepcHele CUCTEMBI, TEXHUYECKUN

HaHomarepwmansl yHusepcutet, 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 SIBNEHUSA B Cne.: Crnerynta 2014 tp_ext_inf_publish.ph
N6parumosa P. . XUMUYECKON TEXHOIOTUN p?id=2068

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

1. BecnnaTtHbll OHMalH WHCTPYMEHTapui no xumuu. Tekywas Bepcus cogepxuT Goree 4 MIH. onucaHun
coeanHeHun n 6onee 8 mnH. nsomepos. ChemDB Web Interface Index http://cdb.ics.uci.edu/

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

3. AnekTpoHHO-6MbnnoTeyHas cuctema IPRbooks http://www.iprbookshop.ru

4. OnekTpoHHaa 6ubnuoTeka y4ebHbix n3ganun CrerynTa http:/publish.sutd.ru

6.3 NMepeyeHb NULIEH3MOHHOIO U CBOGOAHO pacnpocTpaHAEeMOro nporpaMMHoOro obecne4yeHus
1C-butpukc: BHyTpeHHW nopTan y4ebHoro saBegeHus
Microsoft Windows Professional Upgrade Akagemunyeckas nuueHsns
Microsoft Office Standart Russian Open No Level Academic

6.4 OnucaHue maTtepuanbHO-TeXHUYeCcKon 6a3bl, Heo6XxoAUMOWN Ans ocywecTBeHMs obpa3oBaTeribHOro
npouecca no gucumnnuHe

CneumannampoBaHHas KonnouaHo-XMMuyeckas naéoparopusi, KoTopas ocHalleHa:

XUMUYECKOW TMOCYAON, peakTUBaMu, aHanMTUYEeCKUMUM U TOPCUOHHBIMM BECamu, CYLUUMbHBIM LUKadoMm,
BbITSDKHBIMU  LUKAghamMu, OUCTUIINIATOPOM, YCTAHOBKOW [ANsi ONpeneneHus MOBEepXHOCTHOIO HaTSKEHUS METOLOM
PebuHaepa, ycTaHOBKOW Onsi onpeaeneHusi NOBEPXHOCTHOTO HATSKEHUS! CTanarMOMeTpPUYeckUM METOLOM, NpMGopoM
Ans onpefeneHns onTMYEcKon NIOTHOCTU KoNnouaHbix cucteM ®3K-77, ancopbLUMOHHBIMU MOHOOBMEHHBLIMM KONOHKaMK,
YCTaHOBKON ANA pereHepaumyv MOHOOOMEHHBLIX CMOJ, YCTAHOBKOW Ans onpeferieHus BEMWYMHbI A3eTa- noTeHumana
METOZOM 3NEKTPOOCMOca, HabyxoMmeTpamu, 0GopyAOBaHMEM Arsl CUHTE3a 1 KOoarynsiLMmn KonmnouaHbIX CUCTEM.

B naGopatopuu MmeeTcs fOcKa, NepcoHarnbHble KOMMbITEPbl U MYNbTUMEAUAHLIA 3KpaH Ons BbIMNOSHEHUS
WHTEpaKTMBHbIX paboT 1 NpocMoTpa BuaeoMaTepuarnos.

AyouTopus OcHalleHne

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

ayountTopusa
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