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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb gucumnnuubl: ChopmnpoBaTb KOMNeTeHUUn oby4vatoulerocsi B obnact sHaHuiA 0 OU3NKO-XUMUYECKNX
npoueccax Ha MexdasHoW NOBEPXHOCTU U BaKHEWNLLNX KOMMOUOHO-XMMUYECKNX 3aKOHOMEPHOCTAX U Teopusx, fnexawux B
OCHOBe TexHocdepHoI 6e30nacHOCTN B 001aCTu MHXEHEPHOW 3aLLMTbI OKPY>KaKoLLEN cpeabl.

1.2 3apgauv AMcUMNUHbI:

* pacKpbITb POSib NOBEPXHOCTHbIX ABMEHWI U KONITOMOHO-XMMUYECKNX 3aKOHOMEPHOCTEN B 061acTn co-3gaHus cpeacTs
obecneveHuss 6€30MacHOCTU U 3aLLUThI YENOBEKA OT TEXHOTEHHbIX M @aHTPOMOreHHbIX BO3-AEACTBUI;

* rnokasaTb TeOpeTU4eckme K MpakTUYeckne BO3MOXKHOCTU KOSIITIOMOHOW XMMMU Mpu BbibOpe N3BECTHbIX MEeTOoO0B
3alWMTbl YenoBeka 1 cpedbl 0bUTaHMA 1 NMUKBMOALUN YPE3BbIYaNHbBIX CUTYaUMA MPUMEHNTENBHO K KOHKPETHbLIM YCITOBUSIM;

* MokasaTb YHMBEpPCaribHOCTb FeTeporeHHO-AUCMEPCHOr0 COCTOSIHUS U BO3MOXHOCTWU KOMMOWOHOW XUMUW Ans
pa3paboTKy NPOrpeCCMBHbLIX TEXHOMOrMYECKMX MPOLLECCOB U Pa3BUTUSA TEXHUKN U TEXHONOMMM 3aLUNThLI YernoBeka 1 NpMpoaHOW
cpeabl OT ONAaCcHOCTEN TEXHOrEHHOro U NPUPOAHOro XxapakTepa.

1.3 Tpe6oBaHus K NpeaBapUTeNbLHON NOArOTOBKE O6yy4aloLlerocs:
MpenBaputenbHas NoAroToBKa NpearnonaraeT co3gaHue OCHOBbI AN (hOPMUPOBAHUS KOMMNETEHLMI, yKa3aHHbIX B M. 2,
NpY U3YYEHNN OUCLMMIIVH;

OpraHuyeckas XmMmmns

duanyeckasn xmmus

AHanuTnyeckas XuMust n prU3nMKo-XMMMYECKNE METOAbLI aHanmn3a
dusmka

MaTemaTuka

O6was n HeopraHuyeckasi XuMunsi

2 KOMMNETEHUNUN OBYYAIOWEIOCA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

OlK-1: Cnoco6eH yunTbiBaTb COBPEMEHHbIE TeHAECHLUUN Pa3BUTUA TEXHUKM U TEXHONOIM B obnactu
TexHoccepHOn 6e30nNacHOCTU, U3MEepPUTENTbLHON U BbIMUCIIUTENbHON TEXHUKU, MHPOPMALIMOHHbLIX TEXHONOIMMN
npu peLeHnn TUNOBbIX 3aAay B o6nacty npodeccuoHanbHOM AeATeNbLHOCTU, CBA3aHHOM C 3aluTON
OKpyxatoLlen cpeabl U o6ecneyeHneM 6e30NacHOCTU YerlOBeKa;

3HaTb: OCHOBHblE MOHATUSA U onpepneneHna KOSMOVAHOW XMUu, NPU3HaKn 0OBHEKTOB KOMMOWMAHOW XUMUK, BaXKHeWLIne ans
ANCnepcHbIX CUCTEM NMOBEPXHOCTHbIE ABJTEHUA

YMeTb: BbINOMHATH pacyeTbl OCHOBHbIX XapakKTepUCTuK OUCNEPCHbIX CUCTEM, WUCMNOJSIb30BaTb OCHOBHbIE COOTHOLLUEHUA
TEPMOONHAMUKN ONA XapPaKTEPUCTUKN CTENEHN yCTOVI‘-WIBOCTVI ,D,VICI'IepCHOVI CUCTEMDbI

BnapeTb: MeTogamMun cMHTE3a AncnepcHbIX CUCTEM U OLEHKN UX YCTOIZ‘-IVIBOCTM, nposegeHna ancnepcHoro aHanun3a n aHanuaa
NOBEPXHOCTHbLIX NPOLIECCOB.




3 COAEPXAHUE OUCLUMNUHDbI

KoHTakTHas
pabota

dopma
TekyLlero
KOHTpOnS

CP

JTek. J1ab. (4acer)
(4achkl) | (uacs)

HanmeHoBaHue n cogepxaHne pasgernos, TeM U YY4eOHbIX
3aHATUN

Cemectp
(kypc gnsa 3A0)

Pasgen 1. ,D,MCI'IepCHbIe CUCTEMbI N MOBEPXHOCTHbIE
ABNEeHnA

Tema 1. MNMpeameT n 3agaumn konnongHon xumumn. Kpatkuim
ncTopmn4ecknin 063op pasBuTUS KONMOUOHON XUMUMN.
Knaccudmkaums aucnepcHolx cuctem. PasnuyHole
cnocobbl knaccudurkauum gUCNepCHbIX CUCTEM.
OCHOBHbIE KONTUYECTBEHHbBIE XapaKTEPUCTUKN
aucnepcHoctn.  HaHopasmepHble CUCTEMBI.
JInodunbHbie M NMMOGOOHBIE CUCTEMBI; CXOACTBO U
pasnuuua Mexay HUMU U pacTBOpaMu 1 AUCnepcusiMmm
BbICOKOMOJEKYNAPHbIX COeanHEeHN. [iucneprayuoHHbIe 1
KOHAEHCALMOHHbIE MEeToAbl MOMyYEeHUs AUCMEPCHbIX
CUCTEM.

JlabopaTopHoe 3aHATue: TexHuka 6e3onacHoCTH Npu
paboTe B xvMmunyeckomn nabopaTtopun.

Tema 2. OnTuyeckme CBONCTBA ANCNEPCHbBIX CUCTEM.
BsaumopencTemne gucnepcHomn cuctemMbl CO CBETOM
(nornouleHne ceeTa, oTpaXeHne cBeTa NOBEPXHOCTLIO
YyacTuL, paccesiHue cBeTa YyacTuuaMmy AUCnepcHoOm
dasbl). OnanecueHums, addekt TuHaans.
MHTEHCUBHOCTbL paccesHusa ceeTa. YpaBHeHue Peneda n
ycrosusi ero npumeHnmocTu. lNornoweHune ceeta u
oKpacka aucnepcHblx cucteM. [pumeHeHue 3akoHa
JlambepTta — bepa k MyTHbIM cpegam. OnTudeckne
MeTOoAbl UCCrefoBaHUs AMCMEPCHbBIX CUCTEM: ONTUYECKas
MUWKPOCKOMMS, yNbTpaMmnKpockonus, HecpenomeTpus,
TypouanmeTpus, aneKTpoHHas MMKPOCKOMMS. O,K.JJ1,PI'P,
Mp,Ko
KoHTponbHasa pabota Ne 1 no temam: 1 1 2.

Tema 3. NpaHunua pasgena das, ee CUNOBOE MNone.
YpenbHasi noBepxHOCTHas aHeprus. OnpegeneHns
NMOBEPXHOCTHOIO HaTshkeHus. PakTopbl, BNUSOLWME Ha
NOBEPXHOCTHOE HaTSXXEHUE XKUOKOCTEN: XMMUYECKast
npupoaa BellecTBa, TeMnepaTypa, KpMBU3Ha
NoBepPXHOCTU 1 Ap. MexdasHoe HaTsSXKeHne Ha rpaHuLLe 1 3 3
pasgena OBYX XXMAKOCTEN; NpaBuno AHTOHOBA.

JlabopaTopHas paboTa: ViamepeHne NoBEpPXHOCTHOIO
HaTSPKEHMUS XKUOKOCTU METOAOM MakcUmarbHOro
OaBneHusi B Ny3blpbKe.

Tema 4. Camonpoun3BobHble NPOLECCHI B
NOBEPXHOCTHOM cnoe. Agcopbumsa Ha rpaHuLe pacTBop-
ras.

MoBEPXHOCTHO -aKTUBHbIE U NMOBEPXHOCTHO -MHAKTUBHbIE
BewecTBa. M30bITouHas agcopbumst F'mbbeca. YpaBHeHne
agcopbunn N'bbca. 3aBUCUMOCTb MOBEPXHOCTHOMO
HaTsKeHMS pacTBopa OT KOHUeHTpauum MNAB. YpaBsHeHne
LUnwkosckoro. lNoBepxHOCTHasA akTUBHOCTL. [paBuno 3 4
Tpaybe.

[MoBepXHOCTHast akTMBHOCTb PAaCTBOPEHHOIO BeLLeCcTBa.
YpaBHeHue JleHrmiopa, ero ces3b ¢ ypaBHeHuamMu [m66ca
n Wnwkosckoro. Pabota agcopbuuun.

PI'P: Pac4yeTbl agcopbLumMoHHbIX XapaktepucTtuk MNMAB no
n3oTepmMme NOBEPXHOCTHOIO HaTSKEHWUS




Tema 5. CmaunBaHue.

KpaeBow yron cmaunBaHnus. Agresus. Pabota agreaun.
Koresusi. Pabota koreauun. dnotaums.

KanunnapHoe gasneHne. KanunnspHoe nogHaTue
XunakocTtn. BnusiHne KpuBM3HbI MOBEPXHOCTU Ha AaBNeHne
HaCbILLEHHOrO Napa u TepMoguHaAMUYECKYHO
peakuNoHHY cnocobHOCTL. YpaBHeHne TomcoHa
(KenbBuHa) u ero cneactemsi. MeToapbl OLEHKU
NMOBEPXHOCTHOW SHEPTUU TBEPABIX TEN.

WHTepakTnBHas nabopaTtopHas pabora: "Agre3moHHble
cBoOKicTBa matepuanos".

Tema 6. Agcopbumsa ra3oB Ha TBEPAOW NOBEPXHOCTM.
MoHaTue o cmsmdeckor agcopbunm n xemocopoLmm.
JlokanusoBaHHasa agcopbums ra3oB Ha TBepaom
nosepxHocTu. Teopus JleHrmiopa. Agcopbums rasos u
napoB Ha MNOPUCTbIX Tenax. XapakTepucTuka nopucTbIX
Ten

Ancopbumsa Ha NepexoaHo-NopUCTbIX Tenax. Teopus
KanunnsipHon KoHAeHcauum

AncopbLumsa Ha MakponopucTbIX Tenax. Teopus
0b6bemMHoro 3anonHeHus mukpornop MoteHumanbHas
Teopus NonMMoneKynspHon agcopbunn MonsHu.
Teopus BOT. OnpeaneneHve yaensHON NOBEPXHOCTU
agcopbeHToB.

Tema 7. MonekynsapHas agcopbumnsi M3 pacTBOpOB.
MpaBnno ypaBHMBaHMA nonsipHocTen PebuHaepa.
Mogudumunpytowee agencteune MNAB: rmgpodunmsauma un
rmapocpobunsaLma NnoBepXHOCTEN.

MoHooGMeHHas agcopbuus. PaBHoBecrMe MOHHOIO
obmeHa. YpaBHEeHue n30TepMbl MOHHOrO obmMeHa
MoHUTBI, Knaccugukaumns, OCHOBHbIE ON3UKO-
XUMUYECKMNE XapaKTEPUCTUKK, NPUMEHEHNE NOHUTOB.

JlabopaTtopHasa paborta: ObecconnBaHne BoAbl METOAOM
MOHHOro obmeHa

Konnoksunym no pasgeny 1.

Pasgen 2. YCTon4MBOCTb 1 Koarynsuusa gucnepcHbIxX
cucTem

Tema 8. AnekTpuyeckne CBONCTBA AUCNEPCHDBIX CUCTEM.
MprynHbl 06pa3oBaHMsA U CTPOEHNE ABOMHOMO
anektpuyeckoro cnos (03C) Ha rpaHuue pasgena ¢as.
Mogenu ctpoeHuns A3C (Teopusa LtepHa).
OnekTpokuHeTudeckun noteHuman. CTpoeHne muuensebl
rmgpocpobHoro 3ons. BnuaHne nHanddepeHTHbIX 1
HenHaMdppepeHTHbIX ANEKTPONNTOB Ha
ANEeKTPOKUHeTNYeckun noteHuman. lNepesapsaaka
NoBepxHOCTU. M30aneKkTpruyeckoe COCTOSHNE B
OMCNEPCHbIX CUCTEMAX. DNEKTPOKNHETUYECKME ABNEHNS:
anekTpodopes, aNeKTPOOCMOC, NOTEHUManbl MPOTeKaHNs
n cegumeHTauuun. Metoabl n3yyeHus
3NEKTPOKUHETUYECKUX SBIEHNI U N3MEPEHNS
ANEKTPOKUHETUYECKOrO NOoTeHumana. YpaBHeHue
enbmMronbua — CmonyxoBckoro. MNpakTuyeckoe
NpUNoXeHne ANEKTPOKUHETUYECKUX ABMNEHUIA: OCYLLIEHMe
FPYHTOB, 3NeKTpodhopeTUHECKOe OCaxKaEHNE,
NCNONb30BaHUE AMEKTPOXUMUYECKM aKTUBHBIX Anadparm.

WHTepakTnBHas nabopaTtopHas paboTa:
ONEeKTPOKNHETUYECKUNE SIBITEHUS.

JlTabopaTopHasi paborTa:
1."MNonyyeHne NnoobHbLIX 30neNn.
2."Koarynsuma gucnepcHblX CUCTEM anekTponutamu”.

J1,0,Ko




Tema 9. MonekynapHoO-KMHeTUYeCcKne CBOMCTBA
ONCMEPCHBIX CUCTEM.

Teopusi GPOYHOBCKOro ABMXXEHUST QAHLUTENHA.
OkcnepuMMeHTanbHoOe NOATBepXAeHUe CTaTUCTUYECKON
Teopun 6poyHOBCKOro ABmkeHus. Anddysms B
KOMNNomaHbIX cucteMax. Y paBHeHne SNHLLTENHa-
CwmonyxoBckoro. Ocmotnyeckoe gaenexHune. ObpaTHbIn
ocmoc. OcmoTudeckme CBONMCTBA ANCNEPCHbBIX CUCTEM.
CegumeHTaumnoHHO-gudpy3noHHOe paBHOBECKE
KONMMOUAHbIX YacTuL,.

CeavmeHTaums B AMCMNEPCHbIX CUCTEMAX: B
rpaBUTALMOHHOM U LEHTPOOEXHOM NOMsiX. YCTPOMUCTBO
ynbTpaueHTpudyrn. CeanMmeHTaLMOoHHbIN aHanms3
cycneHsnn. HaydHo- dpunocodckoe 3HadYeHne
nuccrnegoBaHUin MONeKynApHO-KMHETUYECKMX CBOMCTB
OVCMEPCHBIX CUCTEM.

WHTepakTnBHas nabopaTtopHas paboTa:
CeaguMeHTaUNOHHbBIA aHanma.

Tema 10. ArperaTtuBHas n ceauMeHTaUnoHHas
YCTOMYMBOCTb AUCTNEPCHBIX CUCTEM.

dakTopbl, obecneyvnBatoLe CEANMEHTALNMOHHYHO
YCTOMYMBOCTL. Posib TENNOBOro ABUXKEHKS.

HapyLueHue arperaTMBHON yCTONYMBOCTU BCIEACTBUE
NpOoTEKaHNs1 CaMOMNPOM3BOSIbHBLIX MPOLECCOB Koarynsuum,
KoanecueHum1, N30TEPMUYECKON NEPETOHKM.

dakTopbl arperaTMBHOM YCTONYMBOCTM NTIMOGOOHBIX
ONCMEPCHBIX CUCTEM.

Crabunusyiolee gencTeme ABONHbBIX AN dy3HbIX CNoeB
NOHOB.

PacknuHuBatowee gaenexue no OepsarnHy. CTpyKTypHO-
MexaHudeckun 6apbep no PebnHaepy kak gpaktop
cunbHoOM ctabununsaumn.

Odbdekt MapaHroHn — M'mboca (adpdekTnBHasa ynpyrocTb
afacopbUMOHHBIX CNOEB) Kak hakTop cTabunmsaumm
NNEHOK, NEH N 3MYNbCUNA).

TepMmoguHammnyeckass YCTONYMBOCTb JIMOOUITBHBIX
ONCMEPCHBIX CUCTEM

Tema 11. Koarynsauus ruapodobHbIX 3051el
anekTponuTamu.

KoHueHTpaLmMoHHasa 1 HenTpanm3aumoHHas Koarynsums.
Mopor koarynsiumu; npasunia aneKTPoNMTHOM Koarynauum
(npaBuno Wynbue-Mapamn). 3oHbI yCTORYMBOCTU Npn
nepesapsigke KONnmnougHbIX YacTuLl.

JlTabopaTopHasi paboTa (ogHa no BeIGOpPy
npenogaBaTtens): nubo "B3anmHas koarynauus sonen”,
nnbo «HenpaBunbHble psabl”, 6o "lMonyyeHve un
Koarynsiums gucnepcHbIX cuctem”.

Tema 12. OCHOBbI TEOPUN YCTOMUYMBOCTM NMNOGOBHbBIX
3onei (teopusa ON1PO). beicTpasa n MmeaneHHasi
Koarynsumsi.

Mentnsauua. Koarynayms cMecblo 351eKTponMTOoB.
BsaunmHas koarynaums 3onen. KonnongHas sawura.
CeHcubunusauus. MeTepokoarynaumsi, agarynsumsi.
dnokynsumsa 3onen NoNNanNekTponuTammn.
YCTONYMBOCTb M KOarynsaums 305en n cycneHsum B
TEXHOMOrMYecKNx npoLeccax 1 B Npupoae.

Konnoksuym no pasgeny 2




Pasgen 3. MukporeTeporeHHble cuctemsl. JlnodunbHeie
CUCTEMBI

Mp,J1.K

Tema 13. Amynbeun. Knaccudmkauymsa asmynoscuin. Metoabl
nonyyeHns aMynbcuin. OCHOBHbIE XapaKTEPUCTUKN
amynbcui. ArperaTmBHasi yCTOMYMBOCTb SMYIbCURA. Tunbl
3MYyIbraTopoB U NPUHLMMBLI UX Bbioopa. Cnocobbl
paspyLleHunst amynbcuii. MNpakTnyeckoe NnpuMeHeHne
3MYJSIbCUMN.

MeHbl. Knaccudurkauusa neH. daktopbl obecnednBatoLine
arperaTUMBHYHO YCTOMYMBOCTbL NeH. MeToabl Nony4eHnst u
paspyleHus. lNpakTuyeckoe npumeHeHne neH. Asposonu.
Knaccudumkaumsa asposonen. lNonyveHms asposonen.
O6wasn xapakrtepucTmka asposonen. PaspywieHus
asposonen. OuuncTka ra3oBbIxX cpef OT B3BELLUEHHbIX
yacTuu.

MopoLuku.

MHAI/IBI/Iﬂ,yaJ'IbeIe n rpynnosble npeseHTaunn

Tema 14. MuuennsapHbele pacteopsl MAB
lMoBepxHOCTHO-akTUBHLIE BewecTBa ([MAB) n
BblCOKOMOreKynsipHble Bellectsa (BMC), cnocobHble
06pa3oBbIBaTb NMMOMUIBHbIE KONMOWUAHbIE CUCTEMbI.
CamoopraHusaumsa monekyn NAB ¢ obpasoBaHvem
YacTuy, HaHopa3MepHoK ncesgodasel. CTpoeHne Muuensn
MAB. Kputnyeckas koHUEHTpauus muuennobpasoBaHus.
Temnepatypa Kpadta. Pacteopbl konnonaHbix NAB kak
yNbTpaMuKporeTeporeHHble CUCTEMbI C ha30BbIM
pasgeneHnem Ha MukpoypoBHe. Contobunmnsaums B
pacTtBopax muuennodpasytowmx NMAB. Obnactn
npUMeHeHNss MULENNApHbIX pacTeopos AB.

JlTabopaTopHasi paboTa: OnpegeneHune cteneHmn
HabyxaHusa BMC.

Tema 15.

CtpykTypupoBaHHble cuctembl. OCHOBbI PU3UKO-
XUMUYECKON MEXaHUKU.

CtpyktypoobpasoBaHue. [oHATME O DUNKO- XUMUYECKOM
MeXaHVKe N ee OCHOBHbIX 3agavax.
C1pykTypoobpasoBaHme B AUCMNEPCHbIX CUCTEMAX; TUMbI
ONCMEPCHbIX CTPYKTYP. [Npnpoaa KOHTaKTOB MeXAay
anemMeHTammn CTPYKTYpbl; MPOYHOCTb ANCTIEPCHOM
cTpykTypbl. OGpa3oBaHMe U CBONCTBA renen.
KoarynsunoHHble CTPYKTYpbl; ABNEHNE TUKCOTPOMUMU.
KpvcTtannmsaumnoHHble CTPYKTYpbI.

OcHoBbl peonorun. Peonoruyeckne mogenu: ynpyroctb,
BA3KOCTb, NilacTMYHOCTb. OnncaHne peonornyeckoro
noBefeHUs AUCnNepCHbIX CUCTEM Ha OCHOBE Mofenen
Makceenna, KenbBuHa, BuHrama, LLiBegoBa. MNonHble
peonornyeckue Kpmeble CBOOGOAHOANCNEPCHOW CUCTEMbI C
aHU30METPUYHBIMM YacT1LaMU N CBA3HOAMCNEPCHON
CUCTEMbI C KOarynsiMOHHbIMU KOHTaKTaMn Mexay
yacTuuamum.

JlTabopaTopHasi paboTa: BuckosnmeTtpusi




Tema 16. KonnongHo-xmMmnyeckme OCHOBbI
TexHoccepHon 6e3onacHoOCTH.

3eneHas XMMnNS U ee OCHOBHbIE NPUHLUMBLI. XUMUS
OKpyXatowen cpepbl. Ponb KonnongHom XmmMmm B oXpaHe
OKpy>XatoLLen cpefpbl. XapakTepucTnka OCHOBHbIX
MeXaHNYECKMX, XMMUYECKNX N MUKPOBUONOrM4ecknx
3arpsasHuTenen Boabl. CNoHTaHHOE M NPUHYyAMTENbHOE
paspyLeHue gucnepcmin. Metoabl OYUCTKU NPUPOLHBIX U
CTOYHbIX BOA, OCHOBAHHbIE HA U3MEHEHWUW arperaTMBHOM U
ceQVMMEeHTaLMOHHON YCTONYMBOCTM OUCTIEPCHBIX CUCTEM.
Koarynauusa n pnokynaums. MexaHudeckne metoabl
paspyLeHusa gucnepcui. Mukpodnotaums u
dunbTpoaHue. O6paTHbIA OCMOC, yYrbTpadunsTpaumsa n
MUKpodunbTpauns. AnHammuyeckue memopaHbl. MeToabl
obessapaxuBaHusa Boabl. Micnonb3oBaHue agcopbuuu u
MOHHOro o6mMeHa. KoMmnnekcHble cnocobbl 04UCTKN BOAHI,
BKITHOYAKOLLME MUKPOBUOMNOrMYECKYH0 O4MCTKY,
retepokoarynauuio u 7. . Metoabl paspyLieHus u
ynaBnuBaHusi

aspo3sonen. bopbba ¢ 3arpsisHeHMem aTMocdepsbl.

KoHTponbHasa pabota 2

UTtoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTauum n npomexyTtodHas atrectaumns (Ok3ameH)

32

32

53

2,5

24,5

Bcero koHTakTHas pa60Ta n CP no gaucumnnuHe

66,5

77,5

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcoaoe npoeKTnpoBaHne y‘-le6HbIM nnaHom He npeayCcMoOTpeHo

5 BANNIbHO-PENTUHIOBAA CUCTEMA OLIEHUBAHUSA
Ncnonb3osaHune 6annbHO-perTUHIOBOW CUCTEMbBI HE MPEeayCMOTPEHO.

6. ONMUCAHME NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPELQCTB OLIEHUBAHUSA PE3YNIbTATOB

6.1 NokasaTenn oueHMBaHus

OBYYEHUA

Kon komneTteHuun

MokasaTenu oueHnBaHuA pe3ynbTaTtoB OGy‘-IeHVIFl

ABNeHn4a.

OrllK-1

1.<Dopmym/|pyeT OCHOBHbI€ NOHATUA U onpegeneHnsa KOSMOMOHOW XUMUN, NPU3HaKn
0OBHEKTOB KOMMONOHON XUMUK, BaXXHENLLME NS AncnepcHbIX CNCTEeM NOBEPXHOCTHbIE

2. BoinonHseT pacyeTbl OCHOBHbIX XapaKTepUCTUK ONCNEePCHbIX CUCTEM, NCMNOJIb30BATb
OCHOBHbI€ COOTHOLWEHUA TepMOANHAMUKN O5A XapakKTepPUCTUKN CTeneHn yCTOVI‘-IVIBOCTVI
D,VICI'IepCHOVI CUCTEMDI.

3. anIMeHFleT MeTOoAbl CMHTE3a ONCNEPCHbIX CUCTEM U OLEHKN UX yCTOVI‘-IVIBOCTVI,
npoBeaeHuna gucnepCcHoro aHanmsa n aHanmsa NnoBepxXHOCTHbLIX NMpoLecCcoB.

6.2 Cuctema m KpuTepmmn oLeHUBaHNA

LWkana oueHnBaHuns

KpuTepun oueHnBaHUA COPMUPOBAHHOCTY KOMMNETEHLMI

YcTHOe cobecenoBaHue

MucbMeHHas paboTa

Ob6yuyatowminca B NonHoOM Mepe Bnageet
TEopeTUYECKUMN OCHOBaMM ANCLMMINHDBI U
Hay4HOW TEPMUHOSIOTMEN, FPaMOTHO
nanaraeTt matepwan n cnocobeH
WNMIOCTPUPOBAaTL OTBET NpUMepamu,

5 (oTnn4YHo) chaktamu, AaHHLIMU HayYHbIX
nccnenoBaHUn, NPUMEHSATL TEOPETUYECKME
3HaHWS ONsl peLleHns NpakTUYecKnx sagad.
B nornyeckom paccyxgeHum npakTuko-
OPWEHTMPOBAHHOW 3a4a4yu U peLleHnn HeT
ownbok, 3apadva pelleHa paunoHanbHbIM




cnoco6om.
YunTbiBatoTCAa 6ansbl HaKoMNMeHHbIe B
TEeYeHNn cemMecTpa.

4 (xopoLwuo)

O6yyatoLimitics BnageeT TeopeTUiecKUMm
OCHOBaMM AMCLMMMUHBI U HAYYHON
TEPMUHOMOrMEN, rpamoTHO U3naraet
martepuan 1 cnocobeH UnnicTpupoBaThb
OTBET npumepamu, pakTaMmm, AaHHbIMU
Hay4HbIX UCCIeoBaHWN, NPUMEHATL
TEeopeTnYeckne 3HaHuA Ans peLleHus
npakTUYecknx 3afdad, Ho gonyckaet
OTAernbHble HEeCYLLIECTBEHHbIE OLLNOKMN.
MpakTrKo-opUeHTUpOBaHHas 3agada
BbINONTHEHA B COOTBETCTBUM C 3a4aHVEM.
MMmeloTcs OTaenbHblE HECYLLIECTBEHHbIE
OLUMGKM B pacyeTax WM OTCTYMNNeHUs OT
npasmn opopMIeHus.

YuyunTbiBaoTca 6annbl HakonneHHbIe B
TeyeHun cemecTpa.

3 (yooBneTBOpUTENbHO)

OObyuatowmiics BnageeTt 4acTUYHO
TEOPETUYECKMMU OCHOBAMMW AUCLMMINHBI U
Hay4YHOWN TepMUHOMOrMen, oparmeHTapHo
cnocobeH nnncTpupoBaTb OTBET
npumepamMm, JOMycKaeT HECKOSbKO
CYLLLeCTBEHHbIX OWNBOK B OTBETE.

B nornyeckom paccyxgeHun npakTuko-
OpPUEHTUPOBAHHOM 3agavn  HeT
CYLLLEeCTBEHHbIX oWwWnboK, HO gonyLieHa
CyLlecTBEeHHas owmnbka B MaTeMaTnieckmx
pacyeTax. [1pn 3TOM HapyLUeHbl NpaBuna
odopMneHus.

YuntbiBatoTCst 6anmbl HAKONMEHHLIE B
Te4YeHun ceMecTpa.

2 (HeyOoBMNEeTBOPUTESBLHO)

Ob6yu4atowwmiica He BnageeT
TEOPEeTUYECKMMU OCHOBAMMW AUCUMMNNHBI U
Hay4HOM TepPMUHOMOINEN, OEMOHCTPUPYET
OTPbIBOYHbLIE 3HAHUS, HE CMOCOOEH
WNNIOCTPUPOBaTb OTBET NpUMepamu,
JonyckaeT MHOXECTBEHHbIE CYLLEeCTBEHHbIE
OLUMOKKN B OTBETE.

MmetoTcs cyLLecTBEHHbIE OLUMOKM B
NIOrMYeCcKOM PacCyXaAeHUN 1 B peLLeHnm
NPaKTUKO-OPUEHTUPOBAHHOW 3a4auu.
OTcyTCTBYET OL4MH UINN HECKOSBLKO
0bs13aTernbHbIX 3NIEMEHTOB 3a4a4u, a Takke
MHOFO4YUCHEHHbIE rpybble owmnbkn, Mnbo
coaepXxaHue NpakTUKO-OPUEHTUPOBAHHOM
3a4a4n MOSTHOCTLIO HE COOTBETCTBYET
3a4aHuio0 UK peLleHne OTCYTCTBYET.

He yunTbiBatoTCA 6annbl HakoMMeHHbIe B
TEeYeHNn cemecTpa.

6.3 TunoBble KOHTPOJIbHbIE 3aaHnA n/vnu nHble MaTtepuanbl, UCnoJib3yemMblie AnA OLueHKU pe3ynbTaTtoB

obyyeHus

6.3.1 TunoBble KOHTPOJIbHbIE BOMPOCHI

Ne n/n |

®opMynMPOBKM BONPOCOB

Cemectp 5

I'Ipep,meT 1 3agauun konnomgHom xummn. ObLias XapakTepucTtmka oucrnepcHbIX CUCTEM.
1 KJ'IaCCI/I(bVIKaLI,VIﬂ AncnepcHbIX CUCTEM: NO ANCNEPCHOCTU, NO arperatTHoOMy COCTOAHUIO d3a3, no
XapakTtepy Me)l((ba3HOFO B3aMMOOENCTBUS, NO KUNHETUYECKNUM CBOMCTBAM LI,I/ICFIepCHOﬁ Cba3bl.

KonunyecTBeHHbIe XapaKTepUucTukn ancnepcHbIX CUCTEM: XapaKTepI/ICTI/I‘-IeCKI/IIZ pa3mep, ANCnepCcHOCTb,
yaenbHaa NoBEPXHOCTb, NMoJiHasA n3bbIToYHas NOBEPXHOCTHAA 3HEepPrmna CUCTeMbl.

3 ﬂI/ICI'IepFaLI,VIOHHbIe N KOHOeHCaUMOHHbIEe MeTOodbl NoJNlydYeHUA ANCnepCHbIX CUCTEM.




Oco06ble cBoCTBa MOBEPXHOCTM pa3aena ta3. MoBepXHOCTHas 3HEPrUs. YaenbHas NOBEPXHOCTHas SHeprvs 1
NOBEPXHOCTHOE HaTskeHue. DaKTopbl, BIMSIOLLME HA NMOBEPXHOCTHOE HATSKEHWE XXUOKOCTEN: XuMMYeckas
npupoda BelLecTBa, TeMnepaTypa, KpUBM3Ha NOBEPXHOCTU M Ap. MexdasHoe HaTsKeHue Ha rpaHuLe pasgena
OBYX XWIOKOCTEN; NpaBuno AHTOHOBA.

Ancopbunsi pacTBOPEHHOIO BELLLECTBA HA MOBEPXHOCTM pacTBopa. [TOBEPXHOCTHO -aKTUBHbIE U MOBEPXHOCTHO
-MHaKTUBHbIE BellecTBa. M30biTouHasn agcopbuns Mmb6ca. YpaBHeHne agcopbumm Mbbea. 3aBucumMocTb
NOBEPXHOCTHOIO HaTsXeHWsi pacTBopa OT KoHLUeHTpauumn [NAB. YpasHeHue LUnikosckoro. NoBepxHoCcTHas
aKTMBHOCTb. [paBuno Tpaybe.

YpaBHeHue JleHrmtopa, ero ces3b ¢ ypaBHeHusamMn Mmobca u LnwkoBckoro

Ancopbuus Ha TBepaol noBepxHocTn. Pusmnyeckas agcopbums. Xemocopbuums.

A,D,COpGLI,VIFl ra3oB 1 nNapoB Ha NMNOPUCTbIX TeNnax. XapaKTepVICTVIKa NOPUCTLIX TEN

A,D,COpGLI,VIFl Ha nepexogHOo-NopucCTbIX Tenax. Teoleﬂ Kal'lVIJ'IJ'IﬂpHOVI KOHOEeHCauun

Apncopbumns Ha MakpomnopucTbIX Tenax. Teopus 06 bEMHOro 3anoIHEHUST MUKPOMOpP

MaTtemaTnyeckoe onvcaHue UsoTepmbl agcopbumn. Teoprst MOHOMONEKYnsipHoW aacop6umm JNleHrMiopa.

MoTeHumaneHasa Teopus I'IOJ'IVIMOJ'IeKyJ'IﬂpHOVI aﬂCOp6LI,VIVI MonsHu.

Teopusi nonumonekynsipHoi agcopbumun. YpaBHeHne bpyHayapa- QumeTta-Tennepa. OnpeneneHne yaenbHoOM
NMOBEPXHOCTN afCOpPOEHTOB.

14

Apncopbuus us pactesopoB. OcobeHHOCTV agcopbumm MOMneKyn u MOHOB U3 PacTBOPOB Ha TBepAoW
nosepxHocTu. MonekynapHasa agcopbuna ns pactsopos. [paBuno ypaBHMBaHus nonsipHocten PebuHaepa.
YpaBHeHune OpenHanumxa.

15

WNoHHas agcopbumst us pacteopoB. OCHOBbLI MOHHOTO 0GMeHa.

16

Koresnsa. PaboTta koresmn. Aaresus. PaboTa agresum.

17

CmaumBaHue n pactekaHue. KpaeBon yron cmaunBaHus. 3akoH HOHra. JinodunbHble n nnodobHbie
NoBepxXHOCTU. Ycnosus pactekanunsa. Moguduumpytowee agencteune MNMAB: rugpodunmsaumsa n
rmapocobusauns NOBEPXHOCTEN.

18

OcobeHHOCTM UCKPUBEHHOW rpaHuLbl pa3gena das. PaBHoBecKe Ha UCKPUBIIEHHOW NOBEPXHOCTMW.
KanunnspHoe gaesneHue. YpasHeHue Jlannaca.

19

KaI'IVIJ'IJ'IFlprIe ABINEeHusA. KaI'IVIJ'IJ'IﬂpHOG nogHsaTue Xungkoctu. Metoabl onpeneneHnsa NnoBepxHOCTHOIo
HaTAXEeHUNA XNOKOCTU.

20

[aBneHne HacCbILEHHOTro napa Hap VICKpVIBJ'IeHHOVI NOBEPXHOCTbLIO XKNOKOCTU. YpaBHeHme TomcoHa

21

[BoriHon anekTpnyeckuin cnon (0OC). Obpa3oBaHne ABOMHOMO 3NEKTPUYECKOrO Cros Ha rpaHuLe pasgena

das.

dopmmposaHme JOC nytem noHHon agcopbummn. Mogenu ctpoexusa 0OC (teopus LTepHa).

22

CTpoeHune ABONHOIO anekTpuyeckoro cnos. AgcopbuuoHHas n anddysHasa yactb O3C.
OneKTPOKNMHETUYECKN NOoTeHUMan. BrivaHue anektponuTtoB Ha TonwmHy anddysHoro cros. lNepesapsagka
NMOBEPXHOCTMN 3015 MHOro3apsiAHbIMU NPOTUBOMOHAMM.

23

OnekTpoknHeTndeckne sierneHnsi. OnbiTbl Pericca. Onektpodopes. Anektpoocmoc. Bo3HMKHOBEHME
noTeHumana tevyeHunsi. BosHMkHoBeHne noTeHumana ceaumeHTauun. Onpeaenenve g3eta- noTeHumana 3ons
MeTogamu anekTpodopesa u anekTpoocMoca. YpaBHeHue enbmronbLa-

24

AFpeFaTMBHaH n ceanmMmeHTaunoHHaA yCTOIZ‘-IVIBOCTb ANnCcnepcHbIX CUCTEM. q)aKTOpr, obecneunBatoLme
ceaguMMeHTaunOoHHYIo yCTOVIHMBOCTb. (DaKTOpr arperaTMBHoﬁ yCTOIZ‘-IVIBOCTVI I'IVIOCbO6HbIX ANCNepCHbIX CUCTEM.

25

Crabunusytoulee aenctene ABONHbIX AN dy3HbIX cnoes noHoB. Koarynsaums rugpodo6HbIX 3onem
anekTponutamu. KoHUeHTpaunoHHast u HernTpanuaaumoHHas koarynsums. lMopor koarynauum; npasuna
aneKkTponuTHon koarynsiumm (npasuno Lynbue-Mapan). Kputepuin dnnepca-Kopda. 3oHbl ycTonunBocTr npu
nepesapsigke KonnongHbix Yactuu. Koarynsums cMecsiMm aneKkTponinuToB, reTepokoarynsums.

26

CTpyKTypHO-MexaHu4eckuin bapbep no Pebunaepy kak aktop ctabununsaumm gucnepcHoix cuctemM. ekt
MapaHroHun — N'mb6ca (acbdekTnBHaAA ynpyrocTb agcopbLUMOHHBLIX CIOEB) Kak dhakTop cTabunusauum nneHok,
NneH 1 3MyIbCUN.

27

OCHOBbI TEOPUWN YCTONYMBOCTU NIMOPOBHbLIX 30M€EN.
Teopus ONIPO. bbicTpas u MmeaneHHas koarynsuus. MNentnsauums.
PacknuHusatolee gasneHne no epsaruHy.

28

MwuuennobpasoBaHue B pactBopax [MAB. TepmoamHamuka muuennobpasoBaHus. Kputnyeckas KOHLEHTpaums
mMuuennobpasoBaHus. Temnepatypa Kpadgpta. Contobunmsaums B pactBopax muuennobpasytowmx MAB.

29

CtpoeHue muuenn NAB. KonnonaHble noBepxHOCTHO-akTuBHbIE BewecTBa (MAB); nx knaccudmkaums no
MOJIEKYNAPHOMY CTPOEHMIO (AHWOHHbIE, KATUOHHbIE, aM(PONUTHbIE, HEMOHOFEHHbIE, HU3KO- 1
BbICOKOMOJIEKYIIAAPHBIE) 1 MO MEXaHU3MY AeNcTBUs (CMadmnBaTenu, gucnepraTopbl, cTabunuaaTopsl, MolLWMe
BewecTBa). XKngkokpuctannuyeckme asbl.

30

Omynbeun. Knaccudmkaums amynbcuid. MNMpsamble n obpaTHble amynbeun. OCHOBHbIE hakTopbl YCTOMYMBOCTU
aMynbcuin. MmapodunbHo-NUNoubHLIN 6anaHc amynbratopoB. ObpalleHne a3 amynbcuin. Metogbl
nony4eHns aSMynbcuii. Tunbl SMyNbraTopoB U NPUHLMNLI UX Bbibopa. Cnocobbl pa3pyLueHns 3MynbCU.
BbICOKOKOHLIEHTPUPOBAHHbIE 3MYIbCUK. [paKkTUYecKkoe NpUMEHEHME.

31

MeHbl. Knaccudpukauus. MeTtogpbl nonyyeHust. OCHOBHble XxapakTepucTuku neH. OcHoBHbIe hakTopbl
yCcTOMYMBOCTY NeH. MNMeHoobpasosatenu. MeToabl paspyLieHus. MpakTuyeckoe NpuMeHeHve.




Aaposonu. Knaccudmkaumsa. MeTtoabl nonydeHus asposonen. ObLas xapakrepucTuka asposonein. Metoapl

32 .
paspyLueHnst aspo3sonei. O4ncTka ra3oBbIX CUCTEM OT B3BELLEHHbIX YacTUL,. DNeKTPopunbTPLI.
MonekynspHo-KMHeTU4eCKMe CBOMCTBA ANCNEPCHbIX cucTeM. BpoyHoBcKoe aBmkeHne. CtaTuctudeckas
33 Teopusi OPOYHOBCKOIO ABWKEHUST DVHLLTENHA.

Ouddysmsa. YpaBHeHne DnHwTerHa- CmonyxoBckoro. CkopocTb AMddy3nn B UCTUHHBIX pacTBopax U 30MsIX.
OcmoTHnYecKkne CBOMCTBA OUCNEPCHBIX CUCTEM.

34 CegumeHTaums B AncnepcHbIX CUcTemMax, ceaUMEeHTaUMOHHbIN aHanus cycneH3m?1.

35 CeavMeHTaLNOHHO-ANDDY3MOHHOE PaBHOBECUE KOSOUAHBIX YacTul,.

OnTuyeckne ABNeHus B AncnepcHbIX cnctemMax nu metTogbl nccnegoBaHnAa AnCnepCcHbIX CUCTEM, OCHOBaAHHbIE
36 Ha onTU4ecknx ceomncTBax. PaccedaHne n nondapusauna ceeta B KONNOUAHbIX CUCTeMax. 3akoH Penes n
ycnoBua ero npuMeHnMoOCTH. HepeneeBCKoe paccedHue.

MornoleHne cBeTa B AMcnepcHbix cnuctemax. lNMpumeHeHne 3akoHa JNlambepTa — Beepa k MyTHbIM cpeam.
MornoweHne ceeTa HENPOBOAALLMMU 1 NpoBOAALLMMY YacTuuammn. Okpacka KOnnonaHbIX CUCTEM;
OKpalleHHble Konnougbl B npupoge n TexHuke. [1BoiHoe nyyenperioMrneHme B KONonAHbIX CUCTEMaX.
HedenomeTtpus un

TypbugnmeTtpus. YnbTpamumkpockonus. [pumeHeHne 3neKTPOHHOM MUKPOCKOMUKN U PEHTIEHOBCKMX METOAOB K
nccneaoBaHUio KOSMOUAHBLIX CUCTEM

37

BA3KOCTb KOMMOUAHBIX CUCTEM. 3aBUCUMOCTb BA3KOCTU OT KOHLIEHTpaLMU AUCNIepCHOi pasbl. MpuumHbI
38 OTKMOHEHMS SKCMEPUMEHTANbHBLIX 3HAYEHUI BA3KOCTM OT PacUeTHbIX MO ypaBHEHWo JiiHWTenHa. TeveHne
CTPYKTYPUPOBAHHBIX CUCTEM.

CTpykTypoo6pa3oBaHue B OUCNEPCHbIX CUCTEMAX; TUMbl AUCMEPCHBIX CTPYKTYP. Mprpoaa KOHTAKTOB MexXay
39 3MeMeHTaMmn CTPYKTYpPbl; MPOYHOCTb AMCMEPCHON CTPYKTYphl. O6pasoBaHune v CBOWCTBA renen.
KoarynsunoHHble CTPYKTYpbl; IBfieHMe TUKCOTPOnunu. KpucTanimsaumnoHHbIe CTPYKTYpbI.

KonnongHo-xmMmmnyeckmne 3akoHOMePHOCTU B TeXHocdepHon 6e3onacHocTn. OYmTKa CTOYHbIX BOA
40 Koarynsiumen, donokynaumen, dnotaumen. O4ncrtka razo-Bo3ayLUHbIX BIOPOCOB OT TOKCUYHLIX BELLECTB
apcopbument Ha TBepablx agcopbeHTa.

CTpyKTypHO-MeXxaHWN4eckme CBOMCTBA ANCNIEPCHBIX CUCTEM, BSKOCTb KOJITOMAHBIX CUCTEM. 3aBUCUMOCTb
41 BSA3KOCTW OT KOHLEHTpaumu aucnepcHoi dasbl. MpuymHbI OTKINOHEHUS SKCMIEPUMEHTANbHBLIX 3HAYEHUI
BSAA3KOCTU OT pacyeTHbIX MO ypaBHEHUIO JNHLLTENHA. TeYeHne CTPYKTYPUPOBaHHbIX CUCTEM

6.3.2 TunoBble TeCTOBbIe 3a4aHUSA

He NpefyCcMOTPEHO
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3a4aHUA (3agayu, Kenchbl)

1. 3onb xnopuaa cepebpa nony4veH npu cmewweHun 25 mn 2 %-Horo pacteopa NaCl u 15 mn 0,01 M
pacTteopa AgNO3. Hanucatb dhopmyny mMuuensbl 1 onNpeaennTb HanpasreHe OBUKEHNS] AUCNEPCUOHHOW cpeabl Npwu
3NEKTPOOCMOcCE.

2. Ha pucyHke npeacTaBneHbl 3aBUCMMOCTUM NageHns @ - NoTeHuMana B 4BOMHOM MOHHOM Crioe 451 3015
xriopuaa cepebpa ¢ pasnuyHon koHueHTpaumen anektponuTta NaCl. Kakas kpuBasi otBeyaeT HanbonbLuen
YCTOMYMBOCTU 305187

3. Noporu koarynsumm rmgpo3sons As2 S3 nog gernctemem anektponutoB NaCl, K2S04, Ca3P04 paBHbl
COOTBETCTBEHHO 24 mmonb/n, 11,5 mmonb/n, 6,5 mmone/n. OnpegenuTb 3HaK 3apsida KONMongHOM YacTuLbl.

6.4 MeToauuyeckue matepuansl, onpegensilowme npoueaypbl OLeHUBaHUA pe3yibTaToB 00y4YeHuUs
6.4.1 YcnoBua gonycka oby4varowerocs K npoMeXxyTo4HOM aTTecTaumm 1 nopsaaok NMMKBMAaLmumM akageMm4yeckomn
3a10/MKEeHHOCTU

MpoBegeHve NPoOMEXYTOYHON aTTecTaluun pernameHTMPOBaHO NoKanbHbIM HOpMaTUBHbLIM aktom CI6IYITaA
«[NonoxeHne o NpoBeAEHUN TEKYLLIETO KOHTPOSS YCNeBaeMOCTH U MPOMEXYTOYHOM aTTecTaumm obyyaloLwmnxcs»

6.4.2 ®opma npoBeaeHUsi NPOMEXYTOYHOMW aTTecTauuMm No gucumnimnHe

YcTHas + [NMncbmeHHas KomMnbloTepHOE TECTUPOBaHUE ET]

6.4.3 Ocob6eHHOCTH nposeneHuns npome)KyTquoﬁ aTrTecTauuu no gucunninunHe

B03MOXHOCTb NOMb30BaTLCS CNPaABOYHLIMU TabnuLiamu, kanbkynsaTopom. Bpems Ha noAroToBky oTBeTa no
6unety 60 MUHYT.

Mocne HanucaHusi OTBETOB Ha BOMPOCHI GUneTa 1 peLleHns NpUoXeHHbIX 3agady - cobecegoBaHue no
npeacTaBrneHHOMY CTyAeHTOM oTBeTY. OLEeHMBAETCS HE TOMbKO YMEHWE NOFMYECKU NPaBUbHO ¥ MaTeMaTUYECKU BEPHO
pelwnTb 3a4a4uu, HO ¥ YMEHWE 3alUTUTL CBOW CMOCOG peLLEeHWs U BbIBOA O (hM3NYECKOM CMbICIIE PACHETHOMO OTBETA B
COOTBETCTBUM C KOMMETEHLIMSMM.



7. YYEBHO-METOANYECKOE N UHOOPMALIMOHHOE OBECIMNEYEHUE OUCLUUMINHDbI
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7.1.1 OcHoBHas y4yebOHas nutepartypa
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HapoaoB
Cniocape, O. A. KonnoungHas xumus Benropoa: Benropoackuii http://www.iprbooksh
nonnmMmepoB I'OCWJ,apCTBeHHbIVI op.ru/92260.htm|
TEXHONMOMMYECKNI 2017
yHuBepcuteT um. B.I".
LWyxoea, 36C ACB
3uma, T. M. KonnongHas xumus. Hosocubunpck: http://www.iprbooksh
JTabopaTopHbIN NpakTUKyM HoBocunbupckuii op.ru/91220.html
rocygapCTBEHHbIN 2017
TEeXHNYECKUI
yHUBepcuTeT
BpsiHckun, B. A. KonnougHas xmmunsi CapartoB: BysoBckoe 2017 http://www.iprbooksh
obpa3soBaHue op.ru/66632.html

7.2 NepeyeHb nNpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CMPABOYHbIX CUCTEM

1. BecnnaTHbIN OHMaNH MHCTPYMEHTapuU No Xxummnn. Tekyllasa Bepcusi cogepxuT 6onee 4 MrH. onucaHui
coeauHeHu n 6onee 8 mnH. usomepos. ChemDB Web Interface Index http://cdb.ics.uci.edu/

2. ndopmaumoHHas cuctema «EgnHoe okHo gocTtyna k obpasoBaTtenbHbIM pecypcamy http://window.edu.ru/

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

4. OnekTpoHHasa 6ubnmnoTeka y4yebHbIx nsganuin CroerynTn http://publish.sutd.ru

7.3 Nepe4veHb NULEH3MOHHOIo N CBO60AHO pacnpoCTPaHAEMOro NporpaMmMHoro oéecnevyeHus
1C-butpukc: BHyTpeHHUI nopTan y4ebHoro 3aBefeHus
Microsoft Office Standart Russian Open No Level Academic
Microsoft Windows Professional Upgrade Akagemnyeckasi nuueH3ns

MicrosoftOfficeProfessional
Microsoft Windows
MHTepHeT-TpeHaxepbl B cdhepe obpasoBaHus




7.4 OnncaHuwe maTepuarnbHO-TeXHU4YeCKOWN 6a3bl, Heo6XxoAUMOM AN ocyLecTBNeHusa obpa3oBaTesibHOro
npouecca no gucumnsivHe

CneumnanuanpoBaHHas KonmnonaHo-xmmmndeckas naéopartopus, KoTopast ocHallleHa:

XMMWYECKOW NOCYI0N, peakTUBamMu, aHanMTUYeCKUMM 1 TOPCUOHHBIMU BECAMU, CYLUMUIMBHBIM LLIKadoM,
BbITSXKHLIMM LLKahamu, ANCTUNNATOPOM, YCTAHOBKOM AN OnpeaenieHns noBepXHOCTHOrO HaTSKEHUS METOA0M
PebuHaepa, ycTaHOBKOW ANs onpeaeneHns NnoBepXHOCTHOMO HaTSHKEeHUS CTanarMmoMeTpUYeCcKUM MEeToA0M, NPpMGOopPom
Ans onpeaeneHns onTMYecKon NNOTHOCTU KONMouaHbix cuctem ©®IK-77, aacopbUMOHHBIMU MOHOOBMEHHBIMU
KOIOHKaMM, YCTaHOBKOW ONs pereHepaunm MOHOOOMEHHbIX CMOJIT, YCTaHOBKOW AN onpeaeneHus BenuyvHbl a3eTa-
noTeHuUMana MeTofoM aMeKTpoocMoca, HabyxomeTpamu, 06opyaoBaHMeM AN CUHTE3a U Koarynsauum KonnovaHbIx
cucTem.

B naGopaTtopuu nMeeTcs 4ocKa, NepcoHanbHble KOMMbITEPb! U MyNbTUMEANNHBIV KpaH AN BbINONHEHUS
MHTEpaKTVBHbLIX paboT 1 NMpocMOTpa BuaeoMaTepuaros.

AyauTtopus OcHalleHne

MynbTumeguitHoe obopyaosaHue, creunannamposaHHas Mmebernb, Jocka
JlekumoHHas y by, ’ P ’

ayauntopus
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