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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:
MpeaBaputenbHasi NOAroTOBKa NpeanonaraeT co3naaHne OCHOBbI AN POPMUPOBaHMS KOMNETEHUMI, yKa3aHHbIX B . 2,
NpY U3YYEHNN OUCLMMIIVH;

BNnageHve aremMeHTaMm MaTeMaTu4ecKkoro aHanmaa, 3HaHve oben n HeOpFaHMLIeCKOVI XUMWUW, aHANUTUYECKON XMW
OpFaHI/I‘-IeCKaFl XUMuna

dusmyeckasn xmmus

AHanuTnyeckas XMMmmsa n pmsnMKo-XxMMmnyeckne MeToabl aHannsa
dusmka

MaTtemaTumka

OOwas n HeopraHmnyeckast XuMunsi

2 KOMMNETEHUWUN OBYYAIOLWWEIOoCA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMINNHDbI

OlNK-1: Cnoco6eH yunTbiBaTb COBPEMEHHbIE TeHAEHUUN Pa3BUTUA TEXHUKM U TEXHONOrM B obnacrtu
TexHoccepHOM 6e30NacHOCTU, U3MEPUTESNILHOWN U BbIMUCITUTENIbHON TEXHUKU, NH(POPMALIMOHHbIX TEXHOJIOMMN
npu peLeHnn TUNOBbIX 3aday B o6nacty npodeccuoHanbHOM AeATeNbLHOCTU, CBA3aHHOM C 3aluTON
OKpyXatoLlen cpeabl U obecneyeHnem 6e30NacHOCTU YenoBeKa;

3HaTb: OCHOBHblE MOHATUSA U onpenenexHna KONNOWAHOW XUMuu, NPU3HaKu OOBbEKTOB KOMMOUOHON XMMUK, BaXKHeWLMe Ans
ANCNepcCHbIX CUCTEM NOBEPXHOCTHbIE ABJTEHUA

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

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




3 COAEPXAHUE OUCLUMNUHDbI

KoHTakTHas
pabota

CP

JTek. J1ab. (4acet)
(4achl) | (4achbl)

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 konnongHom xumumn. Kpatkuim
ncTopmn4ecknin 063op pasBuTUS KONMOUOHON XUMUMN.
Knaccudmkaums gaucnepcHolx cuctem. PasnuyHele
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. OnTnyeckme CBONCTBA ANCNEPCHbBIX CUCTEM.
BsaumopencTemne gucnepcHom cMctemMbl CO CBETOM
(nornouleHne ceeTa, oTpaXeHne cBeTa NOBEPXHOCTLIO
YyacTuL, paccesiHue cBeTa YyacTuuaMmy AUCnepcHoOm
dasbl). OnanecueHums, agdekt TuHaans.
MHTEHCUBHOCTL 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
MMUKPOCKOMUS, YNbTPaMUKPOCKONus, HecbenomeTpus,
TypOmanumeTpus, aNeKTPOHHas MUKPOCKOMNUSI.

KoHTponbHasa pabota Ne 1 no temam: 1 un 2

Tema 3. NpaHunua pasgena das, ee CUNOBOE MNone.
YpenbHasi noBepxHOCTHas aHeprus. OnpegeneHns
NMOBEPXHOCTHOIO HaTshkeHus. PakTopbl, BNUSOLWME Ha
NOBEPXHOCTHOE HaTSXXEHUE XKUOKOCTEN: XMMUYECKas
npupoaa BellecTBa, TeMnepaTypa, KpMBU3Ha
NoBepPXHOCTU 1 Ap. MexdasHoe HaTsSXKeHe Ha rpaHuLLe 2 4 9
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. YpaBHeHne
LUnwkosckoro. lNoBepxHOCTHasA akTUBHOCTL. [paBuno 2 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.

KpaeBoii yron cmaunBaHus. Agresusi. Pabota agreaum.
Koresus. Pabota koreauun. dnotaums.

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

WHTepakTnBHas nabopaTtopHas pabora: "AgresmoHHble
cBoOKiCcTBa 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 BAOT. 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. YpaBHEHME M30TEPMbl MOHHOIO 0OMeHa
MoHUTBI, Knaccugukaumns, OCHOBHbIE ON3UKO-
XUMUYECKMNE XapaKTEPUCTUKK, NPUMEHEHNE NOHUTOB.

JlabopaTtopHasa paborta: ObecconnBaHne BoAbl METOAOM
MOHHOro obmeHa

Konnoksunym no pasgeny 1.

Pasgen 2. YCTON4MBOCTb 1 Koarynsauusa gucnepcHbIX
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 muuensbl
rmgpocpobHoro 3ons. BnuaHne nHanddepeHTHbIX 1
HenHaMdppepeHTHbIX ANEKTPONNTOB Ha
ANEeKTPOKUHeTNYeckun noteHuman. lNepesapsaaka
NoBepxHOCTU. M30aneKkTpruyeckoe COCTOSHNE B
OMCNEPCHbIX CUCTEMAaX. 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.

JlabopaTopHas pabora:
1."MNony4yeHne nnoobHbIX 30M€eNn.
2."Koarynsumsa gucnepcHbIX CUCTEM anekTponutamm”.

WHTepakTnBHas nabopaTtopHas paboTa:
ONEeKTPOKNHETUYECKUNE SIBITEHUS.

10




Tema 9. MonekynapHoO-KMHeTUYeCcKne CBOMCTBA
ONCMEPCHBIX CUCTEM.

Teopusi GPOYHOBCKOro ABMXXEHUST QAHLUTENHA.
OkcnepuMMeHTanbHoOe NOATBepXAeHUe CTaTUCTUYECKON
Teopun 6poyHOBCKOro ABmkeHus. Anddysms B
KOMNNomaHbIX cucteMax. Y paBHeHne ONHLLTENHa-
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.

10

Tema 10. ArperaTtmBHas 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 onen”,
nnbo «HenpaBunbHble psabl”, 6o "lMonyyeHve un
Koarynsiums gucnepcHbIX cuctem”.

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

MenTtnsauua. Koarynayms cmMecblo 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

Tema 13. Amynbeun. Knaccudmkauymsa asmynoscuin. Metoabl
nonyyeHns aMynbcuin. OCHOBHbIE XapaKTEPUCTUKN
amynbcui. ArperaTmBHasi yCTOMYMBOCTb SMYIbCURA. Tunbl
3MYIbraTopoB 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

10

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. PactBopbl 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.

10,75

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. [Npupoaa KOHTaKToB MexXAay
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

10




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 ansa 3A0)

KoHcynbTauum n npomexyTtodHas atrectaumns (Ok3ameH)

22

12

117,75

2,5

3,75

Bcero koHTakTHas pa60Ta n CP no gaucumnnuHe

22,5

121,5

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 pe3ynbTaToB O6y‘-IeHVIF|

ABNeHunaA.

OrllK-1

1.(Dopmyn|/|pyeT OCHOBHbI€ NMOHATUA N onpeaeneHnsa KONITOMAHOWN XUMUK, NpU3HaKkn
00BHEKTOB KOMMOMAHON XUMUKW, BaXXHENLINE ANsi ANCnepcHbIX CUCTEM NMOBEPXHOCTHbIE

2. BoinonHsieT pacyeTbl OCHOBHbIX XapakKTepUCTuk nCnepcHbIX CUCTEM, NCNOJTb30BaTb
OCHOBHbI€ COOTHOLUEHUA TepMOANHAMUKN OJA XapaKTePUCTUKN CTENEHU yCTOVI‘-WIBOCTVI
,D,VICI'IepCHOVI CUCTEMDbI.

3. anMeHﬂeT MEeTOObl CMHTE3a ANCMNEPCHbIX CUCTEM N OLUEHKN UX yCTOl‘/‘I‘-Il/IBOCTl/IY
nposegeHuna aucnepcHoro aHanmnsa n aHanmsa noBepxXHOCTHbIX NMpOoLeCCOoB.

6.2 Cuctema m KpuTepmmn oLeHUBaHNA

Kputepum oueHnBaHns cchopMMpPOBaAHHOCTM KOMMNETEHLIMI

LWkana oueHnBaHuns

YcTHoe cobecenoBaHune MucbmeHHas paboTa

OO6yuyatowmiica B NonHOM Mepe BriageeT
TEOPETUYECKMMIN OCHOBAMM LUCLIUMITUHDI U
Hay4YHOW TEPMUHOMOIMEN, FPaMOTHO
nanaraeTt maTepwuan u cnocobeH
WNNIOCTPUPOBaTb OTBET NpUMepamu,

5 (oTnn4YHo) hakTaMu, AaHHLIMU Hay4HbIX
nccrneaoBaHuii, NPUMEHATbL TeopeTUYecKue
3HaAHWUA ANS peLleHns NpakTUYeckux 3agad.
B nornyeckom paccyxgeHun npakTuko-
OpPUEHTUPOBAHHON 3a4a4uM U peLleHnn HeT
ownbok, 3agada pelleHa paunoHanbHbIM




cnoco6om.
YunTbiBatoTCAa 6ansbl HaKoMNMeHHbIe B
TEeYeHNn cemMecTpa.

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.

4 (xopoLwuo)

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.

3 (yooBneTBOpUTENbHO)

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.

2 (HeyOoBMNEeTBOPUTESBLHO)

6.3 TunoBble KOHTPOSIbHbIE 3aAaHUA U/UNU UHbIE MaTepuarbl, UCMONb3yeMble ANS OLeHKU pe3ynbTaToB
obyyeHus
6.3.1 TunoBble KOHTPOJIbHbIE BOMPOCHI

Ne n/n | dopmynmMpoBKM BOMPOCOB

Kypc 3

MpeameT 1 3agaym konnongHom xmumun. ObLiast xapakTepuUcTUka ANCNEPCHBIX CUCTEM.
Knaccudmkaums amcnepcHbIX cUcTeM: No AMCNEPCHOCTU, NO arperaTHOMY COCTOsIHMIO ¢has, no
XapakTepy MexgasHoro B3aumoaencTeus, Mo KUHETUYECKUM CBONCTBaM AncnepcHor dasbl. ObLasn
XapakTepuCcTMKa OUCNEPCHBIX CUCTEM.

KonunyecTBeHHbIe XapaKTepucTukn ancnepcHbIX CUCTEM: Cpe,D,HVIVI, MUHUMasbHbIA 1 MakCUManbHbIn pasmep
AncnepcHbIX YacTuu, AUCnepCcHOCTb YacTuu, yaernbHada NoOBEPXHOCTb ,D,VICﬂepCHOIZ (ba3bl




,D,VICI'IepFaLI,VIOHHbIe N KOHOEeHCauMOHHbIe MeTOAbl NoJTy4YeHUA ONCnepCHbIX CUCTEM.

Oco6ble cBoiicTBa NOBEPXHOCTM pasgena gas. MoBepxHOCTHaA aHeprus. YaenbHas NOBEPXHOCTHASA SHEPTUS U
NOBEPXHOCTHOE HaTskeHne. DaKTopbl, BNMSIOLIME HA NOBEPXHOCTHOE HATSHKEHME KMOKOCTEN: XMMMYeckas
npupoda BelLecTBa, TeMnepaTypa, KpUBM3Ha NOBEPXHOCTU U Ap. MexdasHoe HaTsKeHue Ha rpaHuLe pasgena
[ABYX XWOKOCTe; NpaBuno AHTOHOBA.

Ancopbuns pacTBOPEHHOrO BELLECTBA HA NOBEPXHOCTU pacTBopa. [MOBEPXHOCTHO -aKTUBHLIE U MOBEPXHOCTHO
-MHaKTUBHbIE BellecTBa. M30bbiTouHasn agcopbuns Mmb6ca. YpaBHeHne agcopbumm Mbbea. 3aBucumocTb
NOBEPXHOCTHOIO HaTsHXKEHUs pacTBopa OT KoHUeHTpauum NAB. YpasHeHue LLuwkoBckoro. NoBepxHoCTHas
akTnBHoCTb. [1paBuno Tpaybe.

YpaBHeHue JleHrmtopa, ero cBs3b ¢ ypaBHeHuaMMU Mnbbca n LUnwkoBckoro

Apcopbuus Ha TBepaon noBepxHocTu. Pusmyeckas agcopbumns. Xemocopbuus.

A,ElCOpGLI,VIFl ra3oB 1 NapoB Ha NMNOPUCTbIX TeNnax. XapaKTepVICTVIKa NOPUCTLIX TEN

ALI,COp6LI,I/IF| Ha nepexogHo-NopuUCTbIX Tenax. Teopvm Kal'WII'II'IﬂpHOIZ KOHOeHcauum

ALI,COp6LI,I/IF| Ha MaKponopuCTbIX Tenax. TeOpI/IFl 06BbEMHOro 3anonHeHns MUKponop

MaTtemaTnyeckoe onvcaHue U3oTepmel agcopbumn. Teopusi MOHOMONEKYnsipHoW agcop6uumm JNleHrmiopa.

MoTeHuManbHasa Teopusi NONUMONeKynsipHon agcopbumm MonsHu.

Teopus nonumonekynspHon agcopbumun. YpaBHeHne bpyHayapa- OmmeTta-Tennepa. Onpegenenune yaensHoON
NoBEpPXHOCTN aacopOEHTOB.

14

Apcopbuus n3 pactsopoB. OcobeHHOCTH aacopbumm MOMeKyn 1 MOHOB U3 PacTBOPOB Ha TBEPAOMH
noBepxHocTn. MonekynspHas agcopbuns ns pacteopoB. [MpaBuno ypaBHMBaHWs nonspHocten Pebungepa.
YpaBHeHue PpenHanuxa.

15

WNoHHas agcop6ums us pacteopoB. OCHOBbLI MOHHOTO OGMeEHa.

16

Koreausi. Pabota koreaunn. Agreausi. Pabota agresun.

17

CmaumBaHue 1 pactekaHue. KpaeBon yron cmavnBaHus. 3akoH FOHra. JinodunbHble 1 nnodobHbie
NnoBepxHOCTU. Ycnosus pactekanuns. Moguduumpytowee agencteune MNMAB: rugpodunmsaumsa n
rmapocobusauns NOBEPXHOCTEN.

18

OcobeHHOCTM UCKPUBEHHOW rpaHuupbl pasgena das. PaBHoBecKe Ha UCKPUBITEHHOW MOBEPXHOCTMW.
KanunnsipHoe gaesneHue. YpasHeHue Jlannaca.

19

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

20

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

21

[BoviHon anekTpnyeckuin cnon (0OC). Obpa3oBaHne ABOMHOMO 3NEKTPUYECKOrO CrOs Ha rpaHuLe pasgena

das.

dopmumposaHne OC nyteM noHHon agcopbumm. Mogenu ctpoennst AAC (Teopus LLtepHa).

22

CTpoeHue OBONHOro anekTpuyeckoro cnosi. AacopbumoHHas n guddysHas yactb [JOC.
OneKTPOKNMHETUYECKN NoTeHUMan. BrnivaHue anektponuTtoB Ha TonwmHy anddysHoro cros. lNepesapsagka
NOBEPXHOCTU 30511 MHOTO3apsiAHLIMU NMPOTUBONOHAMM.

23

OnekTpoknHeTndeckne ssneHns. OnbiTbl Pericca. Onektpodopes. Anektpoocmoc. Bo3HMKHOBEHME
noteHumana Te4yeHusi. BosHnkHoBeHne noteHumana cegumeHTauun. OnpegeneHue a3eta- noteHuuana 3ons
MeTogamu anekTpodopesa u anekTpoocMoca. YpaBHeHue enbmronbLa-

24

AFpeFaTI/IBHaFl n ceanMeHTaunoHHaA yCTOIZ‘-IMBOCTb ANncnepcHbIX CUCTEM. q)aKTOpr, obecneunBatoLme
CeMMEHTaUNOHHYIO yCTOVI‘-WIBOCTb. q)aKTOpr arperaTMBHon yCTOVI‘-WIBOCTVI J'IVIOdDOGHbIX ANCNepCHbIX CUCTEM.

25

Crabunuayiollee gencTeme ABOVHbIX ANddy3HbIX cnoe MoHoB. Koarynaumsa rugpodobHbIX 3onen
anekTponutamu. KoHUeHTpaumnoHHast u HernTpanuaaumoHHas koarynsums. lMopor koarynauum; npasuna
anekTponuTHou koarynsauum (npasuno Wynsue-Mapan). Kputepnin Snnepca-Kopdga. 30HbI yCTONYMBOCTY Mpu
nepesapske KonnonaHelx yactuy,. Koarynaumsi cmecsammn sanekTponmToB, reTepokoarynsiyms.

26

CTpyKTypHO-MexaHu4yeckuin 6apbep no PebnHaepy kak daktop ctabunusaumm gucnepcHbIx cnucteM. dddpexT
MapaHroHn — M'mb6bca (acpdekTnBHas ynpyroctb agcopObLUMOHHBIX CIOEB) Kak dhakTop cTabunusauum nneHok,
NneH 1 3MyIbCUN.

27

OcCHOBbI TEOPUM YCTONYMBOCTU NMOPOBHBIX 30M€EN.
Teopus ONIPO. bbicTpas u MmeaneHHas koarynsuus. MNentnsauums.
PacknuHusatoLwlee gasneHve no JepsarvHy.

28

MwuuennobpasoBaHue B pactBopax [MAB. TepmoamHamuka muuennobpasoBaHus. Kputnyeckasi KOHLEHTpaUms
mMuuennobpasoBaHus. Temnepatypa Kpadgpta. Contobunmsaums B pactBopax muuennobpasytowmx MAB.

29

Ctpoeruve muuenn MNMAB. KonnonaHsle noBepxXHOCTHO-akTUBHbIE BellecTBa (IMAB); ux knaccudpukauus no
MONEKYNAPHOMY CTPOEHMIO (AHWOHHbIE, KATUOHHbIE, aM(ONUTHbIE, HEMOHOMEHHbIE, HU3KO- 1
BbICOKOMOIEKYNSAPHbIE) U MO MEXaHU3My AeACTBUSA (CMadmBaTenu, aucnepraTopsbl, CTabunnsaTopsl, MoloLme
BellecTBa). >Kugkokpuctannuyeckune dasbl.

30

Omynbenun. Knaccudukauusa amynscui. MNpamele n obpaTtHble aMynbcun. OCHOBHbIE hakTOpbl YCTONYMBOCTU
amynbcui. M'vapodunbHo-nMnoduneHbin 6anaHc amynsratopoB. O6palueHue a3z amynscuin. MeToabl
NonyyYeHns aMynbCUiA. Tunbl SMyNbraTopoB 1 NPUHLMMBLI UX BbiGopa. Cnocobbl pas3pyLueHns aMynbCui.
BbICOKOKOHLEHTPUPOBaHHbIE 3MYIbCUK. [pakTUYecKoe NpUMeHeHe.




31 MeHbl. Knaccudmkaums. Metogbl nonyyeHnst. OCHOBHbIe XapakTepucTukn neH. OCHOBHbIE (aKTopbI
ycTonumBocTH neH. MeHoobpasosaTtenu. MeToabl paspylieHust. MpakTuiyeckoe nprmMeHeHue.

32 Aaposonu. Knaccudmkaumsa. MeTtoabl nonydeHus asposonen. ObLas xapakrepucTuka asposonei. Metoapl
paspyLueHunst asposonei. O4ncTka ra3oBbIX CUCTEM OT B3BELLEHHbIX YacTuL. ONeKTpounbTpbI.

MonekynsapHoO-KMHeTUYECKNE CBOMCTBA ANCNEPCHBIX cnucTeM. BpoyHoBckoe aBmkeHue. Ctatuctnyeckas
Teopuss 6pOYHOBCKOro ABMKEHUS DNHLLTENHA.

Onddysms. YpaBHeHne AuHwTenHa- CmonyxoBckoro. CkopocTb anddy3nm B UCTUHHBIX pacTBOpax v 30MsX.
OcMoTUYEeCKME CBOMCTBA OUCTIEPCHBIX CUCTEM.

33

34 CegumeHTaums B AncnepcHbIX cCUcTtemMax, ceaUMEeHTaUMOHHbIN aHanus cycneHamﬂ.

35 CeavMeHTaLNOHHO-ANDDY3MOHHOE PABHOBECUE KOSIOUAHBIX YacTul,.

OnTuyeckme SABMEHUS B AUCMNEPCHbIX CUCTEMAX U METOAbl UCCNEeAOBaHNS ANCNEPCHbIX CUCTEM, OCHOBAHHbIE
36 Ha oNTU4YeCcKNx CBOMCTBax. PaccesiHne n nonspusauus ceeTa B KONNOUOHbIX cuctemax. 3akoH Penes n
YCIOBMS1 €ro NPUMEHMMOCTN. HepeneeBckoe paccesiHue.

MornoLleHne cBeTa B gMCnepcHbIX cuctemMax. [NpumeHeHne 3akoHa Jlambepta — beepa k MyTHbIM cpefam.
MornoweHne cBeTa HENPOBOAALLMMM 1 NPOBOAAWMUMY YacTuuamu. Okpacka KOnmnonaHbIX CUCTEM;

37 OKpalLeHHbIe KONouabl B NpMpoAe U TEXHUKE. [JBOMHOE NyYenperioMneHne B KOSINIOUAHbIX CUCTEMAX.
HedenomeTpus un

TypouanmeTpus. YnbTpaMukpockonusi. NpuMmeHeHne 3NEKTPOHHOM MUKPOCKOMUKN U PEHTTEHOBCKMX METOAOB K
nccneaoBaHUIo KOMMOUAHbLIX CUCTEM

Bs13koCTb KONMMOMAHBLIX CUCTEM. 3aBUCMMOCTb BSABKOCTM OT KOHLIEHTpaLUMW ancnepcHor dasbl. MpruumHbl
38 OTKITOHEHMS SKCNEPUMEHTAITbHBIX 3HAYEHNI BA3KOCTM OT PACYETHbIX MO YPaBHEHMIO DMHLWITENHA. TeyeHne
CTPYKTYPUPOBAHHbIX CUCTEM.

CTpykTypoo6pa3oBaHue B AUCNEPCHBIX CUCTEMAX; TUMbl AUCMEPCHBIX CTPYKTYP. Mprpoaa KOHTAKTOB MexXay
39 3MeMeHTaMmn CTPYKTYpPbl; MPOYHOCTb AMCMEPCHON CTPYKTYphl. OGpasoBaHune 1 CBOWCTBA renen.
KoarynsunoHHble CTPYKTYpbI; IBNIeHMe TUKCOTPONnuU. KpucTanimsaumnoHHbIe CTPYKTYPbI.

KonnongHo-xmMmmnyeckne 3akoHOMEPHOCTU B TexHOChepHom 6e3onacHoCTU. OumTKa CTOUHbIX BOL
40 Koarynsaumen, dpnokynaumen, pnotaumenn. O4ncTKa raso-Bo3ayLUHbIX BbIOPOCOB OT TOKCMYHBLIX BELLECTB
apcopbumen Ha TBepablx agcopbeHTa.

CprKTypHO-MexaHW—IeCKMe cBoncTBa ANCnepcCHbIX CUCTEM, BA3KOCTb KOJIITONOHbIX CUCTEM. 3aBMCMMOCTb
41 BA3KOCTU OT KOHUEHTpaunn D,VICI'IepCHOVI d)a3b|. anI‘-IVIHbI OTKITOHEHUA SKCNepuMeHTalribHbIX 3Ha4YeHun
BA3KOCTU OT paCHETHbIX NO ypaBHEHUIO OnHwTenHa. TeyeHne CTPYKTYPUPOBAHHbLIX CUCTEM

6.3.2 TunoBble TeCcTOBbIe 3a4aHUA

He NpegyCMOTPEHO
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agaym, Kemcbl)

1. 3onb xnopuaa cepebpa nonyyeH npu cmeweHun 25 mn 2 %-Horo pactsopa NaCln 15 mn 0,01 M
pacTteopa AgNO3. Hanucatb dhopmyny mMuuensbl 1 onNpeaennTb HanpasreHe OBUKEHNS] AUCNEPCUOHHOW cpeabl Npwu
3NEKTPOOCMOcCE.

2. Ha pucyHke npefcTaBneHbl 3aBUCMMOCTM NageHns @ - NoTeHuMana B 4BOMHOM MOHHOM Crioe 451 3055
xriopuaa cepebpa ¢ pasnuyHon koHueHTpaumen anektponuTta NaCl. Kakas kpuBasi otBeyaeT HanbonbLuen
YCTOMYMBOCTU 305187

3. Moporu koarynsaumm rmgposons As2 S3 nog genctaunem anektponutoB NaCl, K2504, Ca3P04 pagHbl
COOTBETCTBEHHO 24 MMonb/n, 11,5 mmonb/n, 6,5 Mmone/n. OnpegenuTb 3HaK 3apsga KOnnmouaHON YacTuLbl.

6.4 MeToauueckue matepuansl, onpegensilowme npoueaypbl OLeHUBaHUA pe3yfibTaToOB 00y4YeHuUs
6.4.1 YcnoBus gonycka o6y4yaroLerocsi K NpoMexXyTo4HOM aTTectaumm 1 NOpAAOK NMKBUAALMU akageMniyecKomn
3a40/MKEeHHOCTU

MpoBegeHve NPOMEXYTOYHON aTTecTaLuun pernameHTMPoOBaHO NokanbHbIM HOpMaTUBHbLIM aktom CI6IYITaA
«[NonoxeHne o NpoBeAEHUN TEKYLLIErO KOHTPOSS YCNeBaeMOCTH U MPOMEXYTOYHOM aTTecTaumm obyyaloLwmnxcs»

6.4.2 ®opma npoBeaeHUsi NPOMEXYTOYHOMW aTTecTauuMm No gucumnimnHe

YcTHas + NMncbmeHHas KomMnbloTepHOE TeCTUpOBaHue NHas

6.4.3 Ocob6eHHOCTH nposeneHuns npome)KyTquoﬁ aTrTecTauuu no gucunninunHe

B03MOXHOCTb NONb30BaTLCA CNpPaBOYHLIMK Tabnuuamm, KanbkynatopoM. Bpemsa Ha No4roToBky oTBeTa no
ounety 60 MUHYT.

Mocne HanncaHMst OTBETOB Ha BONPOCHI BuneTa u peLleHns NpUoXeHHbIX 3agad - cobecegoBaHue no
npeacTaBrieHHOMY CTyAeHTOM oTBeTYy. OLleHNBAETCS HE TONbKO YMEHUE NOTMYECKM NPaBUibHO U MaTeMaTUYeCKM BEPHO
peLwwunTb 3a4a4n, HO 1 YMEHUE 3aLUMTUTL CBOIN CNOCoO peLleHuns 1 BbiBOA O (OU3NYECKOM CMbICIIE pacyYETHOro OTBETa B
COOTBETCTBUWN C KOMMETEHLMNAMMN.



7. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNITUHDbI
7.1 YyebHasa nutepartypa

ABTOp

3arnaesue

MN3paTenbcTBO

| [og nspaHus |

Ccblinka

7.1.1 OcHoBHas y4yebOHas nutepartypa

Mywkambapos H.H. ®usnyeckas 1 konnongHas https://ibooks.ru/read
XUMusa  : y4ebHuK ans ing.php?
MeOULNHCKNX BY30B (C Mocksa: ®nuHTa 2020 short=1&productid=3
3agavamu 1 peLleHnsaMun). — 72013
5-e n3g., ctep. YuebHuk
bonpgapesa, 1. ., dusnyeckas u KkonnovgHas BopoHex: BopoHexckuit http://www.iprbooksh
MacrTiokoBa, T. B. xumus (Teopus 1 npakTmka) rocyaapCTBEHHbIN 2019 op.ru/88444 .htmi
yHUBEpCUTET
WHXXEHEPHbIX TEXHOMOTNIA
JloceBa, M. A., KonnongHasa xumus: Camapa: Camapckuii http://www.iprbooksh
Pacuwenkuna, H. A., NOBEPXHOCTHLIE SABNEHUS, rocyaapCTBEHHbIN 2020 op.ru/105209.htmi
Kyapsawos, C. tO. ONCNepCHbIE CUCTEMBI, TEXHUYECKUI
HaHoMmaTepuanbl yHuBepcuteT, 36C ACB
7.1.2 lononHuTenbHaa y4yebHas nutepaTypa
Cniocaps, O. A. KonnongHas xumus Benropoa; Benropoackuii http://www.iprbooksh
nosiMmepoB rocyaapCTBEHHbIN op.ru/92260.html
TEXHOIOrMyecknmn 2017
yHuBepcuteT um. B.I.
Lyxosa, 36C ACB
MbinnHuHa, A. U, dusnyeckas u KkonnovgHas Mocksa: Poccuimcknin http://www.iprbooksh
MoBapoea, E. U. XUMUS YHUBEpCUTET ApYX6bl 2018 op.ru/104274 .htmi
HapoaoB
Jlapnukuna, H. U., duanyeckas n konnongHas Hosocnbupck: http://www.iprbooksh
Kagumosa, A. B. Xumus. MNpakTnkym HoBocnbupckui op.ru/99237.html
rocyapCTBeHHbIN 2019
TEXHUYECKNI
yHUBepcuTeT
3uma, T. M. KonnongHas xumus. Hosocubupck: http://www.iprbooksh
JTabopaTopHbIN NpakTUKyM HosocnGupckuii op.ru/91220.html
rocyaapCTBeHHbIN 2017
TEXHUYECKNIA
yHUBepcuTeT
BpsHckun, b. A. KonnoungHas xumus CapartoB: Bysosckoe 2017 http://www.iprbooksh
obpa3soBaHue op.ru/66632.html
N6parumosa P. U., KonnoungHas xmmus. http://publish.sutd.ru/
pebeHHukor C. P, CeOMMeEHTaUNOHHBIV MeTo[, tp_ext_inf_publish.ph
3anuesa E. U., aHanmsa gucnepcHbIxX Ccne6.: cnerynta 2018 p?id=2018221
XonoxoHoBa J1. . cuctem VIHTepakTvMBHas
nabopatopHas paboTa
HosukoBa, E. A., KonnongHasa xumus: Mocksa: MagaTtenbckuit 2016 http://www.iprbooksh
®ponos, I'. A. NOBEPXHOCTHbIE ABMNEHUS Oom MNCuC op.ru/98070.html
dapgees B. M., dusnyeckas u KkonnovgHas http://publish.sutd.ru/
Muxaunugn A. M., XUMUS Chno.: crieryntg 2016 tp_ext_inf_publish.ph
ButyxHoBckasa U. U. p?id=3581

7.2 Nepe4veHb NnpocdeccuoHanbHbIX 6a3 AaHHbIX U MH(POPMaLMOHHO-CNPaBOYHbIX CUCTEM

1. BecnnaTHbIl OHNaNH UHCTPYMEHTapUii No Xxumun. Tekylllas Bepcusi COAepXXMT 6onee 4 MnH. onucaHun
coeavHeHun n 6onee 8 mnH. nsomepoB. ChemDB Web Interface Index http://cdb.ics.uci.edu/

2. IHdbopMaumoHHas cuctema « EaMHoe okHO gocTtyna k obpasoBaTtenbHbiM pecypcamy http://window.edu.ru/

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

4. DnekTpoHHasa 6ubnuoteka y4ebHbix nsgaHun CNoerynTh http:/publish.sutd.ru

7.3 NepeyveHb NULEH3MOHHOrO U CBOGOAHO pacnpoCTPaHAEMOro nNporpaMmMHoOro o6ecnevyeHus
1C-butpukc: BHyTpeHHUI nopTan y4yebHoro 3aBefeHus
Microsoft Office Standart Russian Open No Level Academic
Microsoft Windows Professional Upgrade Akagemnyeckasi nuueH3ns
MicrosoftOfficeProfessional

Microsoft Windows

NHTepHeT-TpeHaxepbl B cchepe o6pasoBaHmst




7.4 OnncaHuwe maTepuarnbHO-TeXHU4YECKOWN 6a3bl, HeO6XoAUMOM AN OocyLecTBNeHusa obpa3oBaTesibHOro
npouecca no gucumnsivHe

CneumnanuanpoBaHHas KonmnonaHo-xmmmndeckas naéopartopus, KoTopast ocHallleHa:

XMMWYECKOW NOCYI0N, peakTUBamMu, aHanMTUYeCKUMM 1 TOPCUOHHBIMU BECAMU, CYLUMUIMBHBIM LLIKadoM,
BbITSXKHLIMM LLKahamu, ANCTUNNATOPOM, YCTAHOBKOM AN OnpeaeneHns 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, 06opyaoBaHMeEM AN CUHTE3a U Koarynsauum KonnovaHbIx
cucTem.

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

AyaunTtopus OcHalleHne

MynbTumeguitHoe obopyaosaHue, creunannamposaHHas Mmebernb, Jocka
JlekumnoHHas y Py ’ P ’

ayanTopusa
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