MuHMCTEPCTBO Haykn 1 Bbicllero obpasoBaHusa Poccuinckon ®epepaumnm
depepanbHoe rocyaapcTBeHHoe BrogxeTHoe obpasoBaTternbHoe ydpexaeHue
BbiCLLEro obpasoBaHus
«CaHkT-lNeTepbyprcknii rocygapCTBEHHbIN YHUBEPCUTET NPOMBILLIIEHHBIX TEXHOMNOMMI 1 An3anHay
(cneryntn)

YTBEPXOAIO
MepBbiit NPOPEKTOP, NPOPEeKTop

no YP

A.E. PyauH

Pabouasi nporpamma AUCUMUMNINHLI

| 51.0.28

| Konnowgnas xumus

Y4yebHbIi nnaH:

Kadbenpa:

| 44 | TeopeTn4eckomn n NpuKIagHon XMmMmm

2026-2027 04.05.01 MX3 MegunumnHckas xummns OO Ne3-1-155.plx

HanpaBneHne noaroToBku:
(cneuunanbHOCTL)

Mpocrnb NoaroToBKM:
(cneunanmsaums)

YpoBeHb 06pa3oBaHus:

dopma oby4veHus:

MnaH yye6Horo npouecca

04.05.01 dyHgameHTanbHasa v npuknagHas Xmmmns

cneumanusauma "MeanumHckaa xumms"

cneynanuteTt

OYHad

KoHTakTHasa paboTta obyvaroLmxcs )
Cemectp Cam. KowTpore, ;Fk)gg'?be n OMq;;p“':SHHOﬁ
(kypc ons 3A0) MpakT Na6 pabota yac. ’ P y
Jekunn . : 3ET aTTecTtauuu
3aHATUSA 3aHATUSA
7 M 32 32 48 41 27 5 SkaaMEH
Prna 32 32 48 41 27 5
Vroro M 32 32 48 41 27 5
Prng 32 32 48 41 27 5

CaHkT-lNeTepbypr

2026
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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb ancumnnuHbl: ChopmmpoBaTb KOMNETEHUUN 00y4atoLerocsi B 06racTn y4eHust 0 AUCNEPCHOM COCTOSIHAN
BELLECTBa, 0COOLIX CBOMCTBAX NOBEPXHOCTHBLIX CITIOEB M MOBEPXHOCTHLIX SBMEHMSX B AUCNEPCHbIX CUCTEMAX, hOPMUPOBaHUN
YEeTKOro nNpeacTaBneHns o yHAaMeHTanbHbIX TEOPETUYECKUX U IKCMIEPUMEHTASbHBLIX OCHOBAX 3TOM OBLUMPHOM MOrpaHNYyHoOMN
obnactu 3HaHus B ee coBpeMeHHOM cocTosiHun. Ocoboe BHUMaHWe yaensieTcs yHMBepcarbHOMY 3HAYeHUIO AUCMEePCHOro
COCTOSIHUS U pOnn pa3MepHoro acdekTa B pM3MKOXMMUN LUCMEPCHBIX CUCTEM

1.2 3agayun AUCLUNIUHBI:

CnocobcTBoBaTh  HOPMUPOBAHWIO Yy CTYOEHTOB  KOMMOUOHO-XMMUYECKOTO BOCTIPUSATUS  OKpYXKaloLero mwupa,
OCHOBAHHOIO Ha 3HaHWM YHMBEPCANIbHOCTM KOJUTOUAHOTO COCTOSIHUS BELLECTBA, MOJIEKYNSIPHOTO MexaHu3ma KOINOWUAHbIX
NpPOLECCOB N UX KONIMYECTBEHHOTO OMUCAHKSI.

- Mo3HakOMUTb CTYLEHTOB C BaXXHEMLIMMM 3aKOHOMEPHOCTAMMW, KOTOPbIM MOAYMHAETCA MOBeAEHUE FreTepOoreHHbIX
ONCNEPCHBIX CUCTEM U MOBEPXHOCTHLIE ABMEHMUS B HUX.

- [aTtb npeactaBneHne o6 SKCnepuMMeEHTanbHbIX MeToAax KOMMOWAHOW XWMWUW, KOTOpble MO3BOMAKT U3yvaTb W
KONMYeCTBEHHO XapaKTepun3oBaTh ANCMNEPCHbIE CUCTEMbI U MPOUCXOLALLME B HUX MOBEPXHOCTHLIE ABMNEHNS.

- B nabBopaTtopHbIx YycrnoBusx COPMMPOBaTb HaBbIKM BIadeHUs KNacCUYECKUMM MeToaMWu UccrefoBaHus
KONMMOWAHOM XMMWM, K KOTOPbIM OTHOCATCS METOAbI OLLEHKN NOBEPXHOCTHOrO HATSHKEHMS Ha rPaHuLLEe XXMOKOCTb-ra3 v XXMOKOCTb-
XMAKOCTb, CEAMMEHTAUMOHHbIA aHanus, onpeaeneHne yOernbHOW MOBEPXHOCTU afcopOEHTOB, KPUTUYECKOW KOHLEHTpaumm
mMuuennoo6pasoBanus NMAB, nopora anekTponMTHON Koarynsaunm 3onemn, aNekTPOKMHETUYECKOro NoTeHLana m 1.0.

- Hayuntb cTygeHToB pellatb pacyeTHble 3agaum no temam: “MonekynsapHo-KMHETUYECKME CBOWCTBA AMCMEPCHbIX
cuctem”, “Agcopbums Ha pasnn4YHbIX MexdasHbIX rpaHunLax’.

- lMo3HaKOMUTL CTyQEHTOB C BO3MOXHbIMW 06nacTaAMU MPUMEHEHUS 3HAHUIM MO KOMMOWOHOW XMMWUWM B Hay4YHbIX
nccrneoBaHNaX U TEXHONOMMYECKUX MPOLIECCaX.

1.3 Tpe6oBaHus K NpeaBapUTeNbLHON NOArOTOBKE O6yyvaloLlerocs:
MpenBaputenbHas NOAroToBKa NpearnonaraeT co3gaHue OCHOBbI AN (hOPMUPOBAHUS KOMMNETEHLMI, yKa3aHHbIX B M. 2,
NpY U3YYEHNN OUCLMMIIVH;

3HaHMe OCHOB 06LLEe N HEOPraHNUYECKOM XMMIUK, MaTeMaTUKN, (pU3NKU, OCHOB OPraHUYeCKon XMmMum
CTtpoeHue BellecTBa

duanyeckasn xmmus

MaTtematuka

MHopmaumnoHHbIE TEXHOMOMMN

OpraHunyeckasa xmmmsi

XuMmnyeckne oCHOBbI BUOMNOrMYECKNX NPOLIECCOB
duanka

AHanuTnyeckas XxMmusi

BbicoKOMOneKynsipHble COeANHEHMS
dusnyeckne MeToabl UCCregoBaHNsA B XMMUN

2 KOMNETEHUWUN OBYYAIOLWLEIoCcA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

OlK-2: CnocobeH npoBOAUTL XMMUYECKUIN IKCMEPUMEHT C UCMONb30BaHUEM COBpPeMeHHOro obopyaoBaHus,
cob6nioaas HopMbl TEXHUKM Ge3onacHoOCTU

3HaTb: OCHOBHblE MOHATUSA U onpenenexHnsa KONNOWAHOW XUMuu, NPU3HaKu OOBbEKTOB KOMMOUOHON XMMUK, BaXKHeWLMe Ans
ANcnepcHbIX CUCTEM NOBEPXHOCTHbIE ABJTIEHUA; OCHOBHbIE 3aKOHbl 1 COOTHOLLEHUA TepMOANHAaMUKN NMOBEPXHOCTHbIX ABNEHNN,
OCHOBHbIE CBOWCTBA ANCnepcCHbIX CUCTEM, OCHOBHbIE METObl nCCriegoBaHNA MNOBEPXHOCTHbIX ABNEHNN N AncnepcHbIX cuctem

YMeTb: BbINOMHATH pacyeTbl OCHOBHbIX XapakTepUCTuK OUCNEepPCHbIX CUCTEM, WUCMNOJSIb30BaTb OCHOBHbIE COOTHOLLUEHUA
TepMOONHAMUKN ONA XapaKTePUCTUKN CTENEHN yCTOVI‘-IVIBOCTVI ,D,VICI'IepCHOVI CUCTEMbI U aHaNM3npoBaTb NOJTy4YEHHbIE pe3yJibTaThbl

BnapeTb: HaBblkamu pacno3HaBaHuA LI,I/ICI'IepCHOVI CUCTEeMbl U aHann3a NOBEpPXHOCTHbIX MNpoLeccoB; MeTogaMn CUHTe3a
ANCnepcHbIX CUCTEM U OLEHKN NX yCTOVI‘-II/IBOCTI/I, nposeaeHna ancnepcHoOro aHanmsa n adHanmsa noBepXHOCTHbIX NpoueccoB




3 COAEPXAHUE OUCLUMNUHDbI

HaumeHoBaHue u cogepxaHue pasgesnos, TEM U
y4eBHbIX
3aHATUN

Cemectp
(kypc ans
3A0)

KoHTakTHas paboTta

Jlek.
(vachbl)

Mp.
(vachbl)

Nna6.
(vachbl)

CP
(vaceol)

dopma
TeKyLero
KOHTpons

Pasgen 1. ducnepcHble cucteMbl. CBOMCTBA MOBEPXHOCTU
pasgena gas. Agcopbuus

Tema 1. OBwasa xapaktepucTtumka, knaccudukaLmsa u
nonyyeHne ANCNEPCHbIX CUCTEM.

MpegomeT n 3agaydn konmomaHon xmumun. Kpatkuim
nctopmnyecknin 063op pasBuUTUS KONMOUOHON XUMUWN.
OCHOBHbIE KONMYECTBEHHbLIE XapaKTEPUCTUKU
ancnepcHocTu. KonnongHoe cocTosiHMe BELLECTBA.
Knaccudmkaums gucnepcHolx cuctem. PasnuyHblie TUnbl
Knaccudukaumm gucnepcHbix cuctem. OcobeHHOCTH
CBOWCTB HaHOpa3MepHbIX cucTeM. JInodunbHble 1
nModoBHbIE CUCTEMBI; CXOACTBO M pasnunyus Mexay HUMn
1 pacTBopaMu 1 ANCNEPCUSMIN BbICOKOMOIEKYNAPHbIX
coeguHeHun. ncnepraumoHHble 1 KOHAEHCALMOHHbIE
MeToAbl NOMNy4YeHUs1 AUCMNEPCHbIX CUCTEM.
JlabopaTopHas paboTa: BBogHoe 3aHaTne. TexHuka
Be3onacHocTu nNpu paboTte B Xxumuyeckon naboparopuu.
lMnaHMpoBaHMne 3KCNepuMeHTa U

obpaboTka aKcnepMMeHTanbHbIX AaHHbIX.
MpakTnyeckoe 3aHsTMe: Ocobble CBONCTBA rpaHuULb
pasgena das. lucnepcHoCTb, yaensHas NoBEPXHOCTb.

Tema 2. NoBEPXHOCTHOE HaTSXXeHne

"paHnua pasgena das, ee cunosoe nose. YaenoHasa
NOBEPXHOCTHAA 3HEPIUSA KaK XapaKTepuUCTUKa 3TOro nonsi;
MOJIEKyNsipHOE OaBneHue. Onpepnenenus
NOBEPXHOCTHOrO

HaTshkeHus1. PaKkTopbl, BNUSOLWMNE HA MOBEPXHOCTHOE
HaTSXKEHME XNOKOCTEN: XMMMYECKasi MpMpoda BELLECTBA,
TemnepaTypa, KpMBM3Ha noBepxHocTu u ap. MexdasHoe
HaTsXKEHME Ha rpaHuue pasgena aByX XUOKOCTEN;
npasuno AHTOHOBA.

JlabopaTopHas paborta: "NamepeHne NoOBEPXHOCTHOIO
HaTSHKEHMS XKUOKOCTU METOAOM MaKCMMarnbHOro
[aBneHus B ny3blpbke".

MpakTnyeckoe 3aHsaTMe: MeToabl onpeaeneHns

J1,Ko




Tema 3. Ancopbums Ha XUOKOW NOBEPXHOCTMU.
Aacopbums kak camMonpon3BOSibHOE KOHLIEHTPUPOBaHUE
Ha rpaHuLe pasgena a3 KOMMNOHEHTOB, MOHKALLMX
NOBEPXHOCTHOE HaTshkeHue. AOCOPOLUOHHOE ypaBHEHME
'mb6ca. NoBepXHOCTHO-aKTUBHbIE U MOBEPXHOCTHO-
WHaKTVBHbIE BELLECTBA Ha pasHbIX MeXda3HbiX rpaHuLax.
OpraHu4yeckne NoBepxXHOCTHO-akTMBHbIE BellecTsa ([1AB)
C AMUNBHBIMY MOFEKYNamu; NX Kraccudukauus no
MOJEKYNSIPHOMY CTPOEHUIO (AHNOHHbIE, KATUOHHbIE,
aMdONnNTHbIE, HEMOHOTEHHbIE, HN3KO- 1
BbICOKOMOJEKYNISIPHbIE) 1 MO MEXaHU3My AENCTBUSA
(cmaumBaTenu, gucnepraTopbl, CTabunmMsaTopbl, MolLne
BellecTBa). [lpeacraBneHne o ruapodunbHo-
oneodunsHom 6anaHce monekyn MNAB.

3aBUCUMOCTb NMOBEPXHOCTHOIO HATSXKEHNS OT
KOHUeHTpaumn pacteopa NAB. YpasHeHue LLnwkosckoro.
MoBepXHOCTHast aKTUBHOCTb M €€ U3MEHEHME B
romoriornyeckmx psigax. Pabora agcopbumn.
TeopeTtnyeckoe obocHoBaHue npasuna [iokno-Tpaybe.
YpaBHeHue JleHrmiopa, ero cesisb C ypaBHeHMsaMM [Mb6ca
n Wnwkosckoro.

MHTepakTMBHasa nabopartopHas pabora: "PacyeTbl 1
aHanmn3 agcopObLUMOHHBIX XapaKTEPUCTUK NO U3oTepMe
NOBEPXHOCTHOrO HaTSXXeHUA" unm

JlabopaTopHas paboTa: "Agcopbuns yKCyCHOM KUCNOTbI
aKTMBUPOBAHHbIM yrnem".

MpakTuyeckoe 3aHsiTUE: Bronornyeckoe aHadyeHne
npoueccos agcopbuum MNMAB.

Tema 4. Agreausd. PactekaHue. CmayumBaHue.

KpaeBou yron cmaudmBaHus. Pabota aagresuun. KpusnsHa
nosepxHocTn. KanunnapHoe gasnexHne. 1 n 2 3akoH
Jlannaca. BeicoTa kanunnapHoOro NOgHATUS XXUAKOCTHU.
BrnusHne KpuBM3HbI NOBEPXHOCTU Ha AaBrieHne
HaCbILLIEHHOro Napa U TepMoaMHaMUYECKYIO
peakLUMOHHY CnocobHOCTb. YpaBHeHne ToMcoHa
(KenbBuHa) u ero crneacteus. YpasHeHue 'mbbca —
®penHgnmxa — OcTBanbga.

MHTepakTMBHasa nabopartopHas paboTa: "Aare3nmoHHble
CBONCTBa MaTepunanos".

MpakTnyeckoe 3aHsaTMe: MeToabl OLEHKN NOBEPXHOCTHON
3HEeprum TBepabIX Ten.

Tema 5. Agcop0Oumsi ra3oB 1 MOHOB N3 PACTBOPOB Ha
TBEPAOW NOBEPXHOCTW.

MoHaTne o maudeckomn agcopbumm n xemocopobLmu.
JlokanusoBaHHasa agcopbums ra3oB Ha TBEpPAOW
NoBEPXHOCTK No Teopum JleHrmiopa. MNoTeHunansHas
Teopusa nonumonekynsapHom agcopbuum MonsiHu. Teopus
B3T. OnpeneneHne yaensHoOM NOBEPXHOCTH
afcopOeHToB.

OcobeHHoCcTH agcopbuum MOnekyn 1 MOHOB U3 PacTBOPOB
Ha TBepaon noBepxHocTn. OCHOBbI MOHHOIO OOMeEHa.
Xpomarorpadcus.

MpaBuno ypaBHMBaHUSA nonsipHocTen PebuHaepa.
Mogudunumpyrowee gencteune MNAB: rmgpodunmsaums n
rmgpocobunsaLms NoBEpPXHOCTEN.

JlabopaTopHas paborta: "MccnepoBaHne npouecca
MOHHOro obmeHa".

MpakTuyeckoe 3aHsTUE: NpUMeHeHne xpomaTorpadmm B
MeguunHe.




Pasgen 2. YCTon4MBOCTb 1 Koarynsuusa gucnepcHbIxX
cucTem

J1,Ko

Tema 6. [1BONHON 3NEKTPUYECKNIA CroW

MprynHbI 06pa3oBaHMsA U CTPOEHNE ABOMHOMO
anektpuyeckoro cnogd (43C) Ha rpaHuue pa3gena ¢as.
Mogenu ctpoeHuns A3C (Teopusa LtepHa).
OnekTpokuHeTudeckun noteHuman. CtpoeHne muuensebl
rmgpocpobHoro 3ons. BnuaHne nHanddepeHTHbIX 1
HenHandHEepPEHTHBIX SNEKTPONMTOB, KOHLEHTpauun Ha
ANEeKTPOKUHeTNYeckun noteHuman. lNepesapsaaka
NoBepXHOCTU. M30aneKkTpnyeckoe COCTOSHNE B
ONCNEPCHbIX CUCTEMAX.

JlTabopaTopHasi pabota: "lMonyyeHune 3onen n
onpefeneHue nopora ux koarynauun".

MpakTnyeckoe 3aHsaTME: [1BONHbIE 3NEKTpUYECcKme Criom B
Bronormyecknx cuctemax.

Tema 7. QNeKTPOKNMHETUYECKME SABMNEHNSI.

OnekTpodopes, aNeKTpooCMOC, NOTEHUMarbl MPOTEKaHWs
n cegumeHTauun. Metoabl n3yyeHus
3NEKTPOKUHETUYECKUX SBIEHNI U N3MEPEHNS
3ANEKTPOKUHETUYECKOro NoTeHumana. YpaBHeHue
enbmMronbua — Cmonyxosckoro. MpakTuyeckoe
NPUIOXEHNE ANEKTPOKNHETUYECKNX SIBNIEHWIA: OCYLLUEHMNE
rPYHTOB, 3NEKTPOopeTUYECKOE OcaXKaeHue,
NCMOMb30BaHNe ANEKTPOXMMMUYECKN akTUBHbIX Anadparm.
WHTepakTnBHas nabopaTtopHas paboTa:
"ONEeKTPOKNHETMYECKNE SBIIEHUS".

MpakTuyeckoe 3aHaTue: MNpakTuyeckoe MCnonbL3oBaHme
ANEKTPOKUHETNYECKUX ABITEHNN.

Tema 8. ArperatmBHas U ceanMeHTaLNOHHas
YCTONYMBOCTb AUCNEPCHBIX CUCTEM.

dakTophl, obecnevmBarLe CeaQUMEHTALMOHHYIO
YyCTONYMBOCTb. Ponb TennoBoro ABMXEHUS.

HapyLieHune arperatMBHON YCTOMYNMBOCTU BCreacTBME
NpoTEeKaHNst CaMoNpPOM3BOSbHbLIX NPOLECCOB Koarynsauum,
KoanecueHunm1, N30TePMUYECKON NEPETOHKMN.

dakTopbl arperaTMBHON YCTONYNBOCTM NMMOGOOHbIX
AncnepcHbIX cucteM. PacknuHyBatowee gaBnexHve no
Oepsruny. CTpyKTypHO-MexaHnyeckun 6apbep no
PebuHaepy kak hakTop cunbHon ctabunumsauyumn. AddekTt
MapaHroHu — 'mb6ca (adpbekTnBHasA ynpyrocTtb
afacopbUMOHHBIX CNOEB) Kak dhakTop cTabunmsaumm
NNEHOK, NEH N 3MYNbCUNA).

JlTabopaTopHasi paboTa: "B3anmHas koarynauusa sonemn”.
MpakTuyeckoe 3aHsaTme: Meguko-6uonoruyeckas
3HAYMMOCTb YCTONYMBOCTU KOMNMOUAHBLIX CUCTEM
opraHusma.




Tema 9. OCHOBbI TEOPUUN YCTOMUYUBOCTU NMMOOOHLIX
30MneMn.

Teopusa AJ1OO. BeicTpasa n meaneHHas Koarynauus.
Crabunusyiollee gencTeme ABONHbBIX AN dY3HBIX CNoeB
noHoB. Koarynsumsa ruapodobHbIX 30Mer 3NeKTponvTamu.
KoHUEeHTpaumMoHHasa n HeWTpanM3auoHHas Koarynaums.
Mopor koarynsauum; npaBuna anekTPONIMTHOM Koarynsiumm
(npaeuno Wynbue-Mapawn). Kputepuin Snnepca-Kopda.
30HbI YCTOMYMBOCTU NpY Nepesapsaake KonnmonaHblx
yacTtuy,. MNMentusauua. Koarynauusa cMecbio aneKkTposIMToB.
BsaunmHas koarynsaums 3onen. KonnongHas sawura.
CeHcubunusauus. MeTepokoarynaumsi, agarynsumsi.
dnokynaums 305nen NonManekTponmTammn. YCTon4mBoCTb U
Koarynsums 30f1en U CycneH3nm B TEXHOSTOrMYEeCKMX
npoueccax 1 B npupoae.

JlTabopaTopHasi paboTa: "ABneHue YepenoBaHnsi 30H
YCTOMYMBOCTM M HEYCTOMYMBOCTHM 30Mnen”.

MpakTnyeckoe 3aHsaTME: OLeHKa yCTONYNBOCTHU
HEKOTOpPbIX KOMMOUOHbIX CUCTEM OpraHu3ma.

Paspgen 3. CBoncTBa AUCNEPCHBIX CUCTEM

Tema 10. MonekynapHo-KMHeTMYeCcKkMe CBOMCTBA
OVCMEPCHBIX CUCTEM.

YHuBEpPCanbHOCTb MOMNEKYMNSIPHO- KUHETUYECKMX CBOWCTB
pacTBOPOB M ANCMEPCHbIX CUCTEM. Teopusti GPOyHOBCKOro
OBWXEHUS No JMHLWTENHY-CMOyX0BCKOMY,
3KCnepvMeHTanbHasa nposepka Teopun NeppeHom,
Ceenbeprom. [ncdysmsa B KONNOUAHbBIX CUCTEMAX.
YpaBHeHne QnHwTenHa. OcMoTMYeCKOe AaBreHmne.
O6paTHbIn ocmoc. OcMOTUYECKME CBONCTBA AUCNEPCHbIX
cucTem.

WHTepakTnBHas nabopaTtopHas paboTa:
"OkcrnepuMeHTanbHoe onpegernenune yicna Asoragpo”.
MpakTuyeckoe 3aHsaTME: PONb OCMOTMYECKOrO AaBneHus B
opraHmame.

Tema 11. CeanmeHTaLMOHHO-ANDPY3MOHHOE
paBHOBECUE KOJITOUAHbIX YacTuy,.

CeavmMeHTaums B AMCMNEPCHBIX CUCTEMAX: B
rpaBMTaLMOHHOM U LIEHTPOOEXHOM MonsiX. YCTPONCTBO
ynbTpaueHTpudyrn. CeaMMeHTaLMOHHbIN aHanm3
cycneHsni. YpaBHeHue Ceepbepra- OgeHa. Hay4dHo-
dunocodckoe 3Ha4YeHUe nccrneaoBaHUn MONEKynsapHO-
KMHETUYECKMX CBOWCTB OUCMEPCHBLIX CUCTEM.
WHTepakTnBHas nabopaTtopHas paboTa:
"CeanMeHTaLUMOHHbI aHanus".

MpakTuyeckoe 3aHsaTue: pyboamcnepcHble CUCTEMBI B
cthapmakosnormm

Tema 12. OnTn4eckme cBoCTBa U METOAbI UCCIeaoBaHUs
ONCMEPCHBIX CUCTEM

PaccesHue n nonsipmsaums ceeta B KONMOUOHbIX
cuctemax. 3akoH Penesi n ycnosus ero npMeHMMocCTH.
MornoweHne cBeTa B AUCNEPCHbIX CUCTEMAX.
MpumeHeHne 3akoHa JlambepTa — beepa k MyTHbIM
cpenam. Hepeneesckoe paccesiHue 1 nornolleHve ceeTa
HenpoBoAALLMMM U NPOBOAALMMM YacTMuamu. Okpacka
KOMNMNOWMAHbIX CUCTEM; OKpaLLEHHbIe KONMouabl B Npupoae
1 TexHuke. [1BoriHOe ny4enpenomMieHne B KONnonaHbIx
cuctemax. HecbenomeTtpusa u Typbugmmetpus.
YnbTpaMnKpOCKOMNuA.

JlabopatopHaga paborta: "CnektpocdoTomeTpus"”.
MpakTnyeckoe 3aHsaTme: NpumMmeHeHne INeKTPOHHON
MUKPOCKOMUM U PEHTFEHOBCKNX METOL0B K UCCrefoBaHmo
KONMMOWAHBIX CUCTEM.




Tema 13. OcHOBbI HM3NKO-XUMUYECKON MEXAHWUKN
C1pykTypoobpasoBaHue. [NoHATME O PUINKO- XMUMUYECKOMN
MEXaHWUKe N ee OCHOBHbIX 3ada4vax.
CT1pykTypoobpasoBaHme B AUCMEPCHLIX CUCTEMAX; TUMbI
OuncnepcHbIX CTPYKTYp. [Nprpoaa KOHTaKToOB Mexay
3NeMeHTamMmn CTPYKTYpPbl; MPOYHOCTb ANCMNEPCHOM
cTpykTypbl. O6pasoBaHne 1 CBOMCTBA renen.
KoarynauunoHHble CTPYKTYpbl; SBIEHNE TUKCOTPOMMUMW.
KpuctannmsaunoHHble CTPYKTYpbI.

JlTabopaTopHasi paboTa: "3yyeHne cBOMCTB
TUKCOTPOMHbIX cucTemM".

MpakTnyeckoe 3aHsaTMe: Meguko-6uonormyeckoe
3HaveHue CTyaHen, TUKCOTPONUnN U cuHepesuca.

Tema 14. OcHoBbl peornoruu.

Peonornyeckne mogenu: ynpyroctb, BA3KOCTb,
nnactnyHoctb. OnNncaHme peonorn4eckoro NnoBeaeHus
OucnepcHbIX CMCTEM Ha ocHoBe mogernen Makceenna,
KenbBuHa, buHrama, LLiBegoea. MNonHble peonornyeckmne
KpvBble CBOOOAHOANCNEPCHOM CUCTEMbI C
aHM30MEeTPUYHbLIMUK YacTULAMN U CBA3HOAMUCNEPCHOM
CUCTEMbI C KOArynsiuMOHHBbIMU KOHTaKTaMn Mexay
YacTulamu.

JlTabopaTopHasi pabota: "MccnegoBaHne BA3KOCTH
oucnepcHon cnctemsl”.

IMpakTnyeckoe 3aHsaTME: BA3KOCTHbLIE CBOMCTBA 3051EN U
pacTBOPOB BbICOKOMOJIEKYISIPHbIX COEANHEHUN.

Pasgen 4. JlnopobHble MuKporeTeporeHHble CUCTEMBI

Tema 15. AMynbCcum, NeHbl, a3pO30Nu

Omynbeun. Knaccudukaumst amynbscuin. MeToapl
nony4eHus amynbcuii. OCHOBHbIE XapaKTepPUCTUKN
3MyNbCUI. ArperatmBHasa yCTOMYMBOCTb AMYNbCUIA. TUnbl
3MynbraTopoB U NPUHLMMBLI UX Boibopa. Cnocobbl
paspyLleHus amynbcui. Npaktudeckoe npuMeHeHmne
amynbcui. MNeHbl. Aaposonn. Knaccudukaums nex.
MeTogpl nony4eHus neH. OCHOBHbIE XapaKTePUCTUKM NEH.
YcTonumBocTs neH. MeToabl paspyLUueHus neH.
IMpakTnyeckoe npumeHeHmne neH. Knaccudukauyms
aspo3sonen. Metogpbl nony4vyeHus asposonen. Obwas
XapakTtepucTtuka asposornien. Metoabl paspyLleHus
aaposonen. Pusnko- xMMM4YeCckme OCHOBBI
OMcneprupoBaHns BeLLeCTB NpU NOMOLLN a3p030fbHbIX
6annoHoB. NpakTnyeckoe NpUMEHeHNE aspo30rIeEN.
WHavBuayanbHble 1 rpynnoBble Npe3eHTaumm
JTabopaTopHasi paboTa: "lMony4yeHne amynbcum un
onpegeneHne eé cBoncTe".

MpakTnyeckoe 3aHsaTne: MukporeteporeHHble CUCTEMbI B
dapmakonoruu.

Tema 16. MuuennsapHbole pacteopsl NMAB
MoBepxHocTHO-akTUBHbIE BellecTBa ([1AB) n
BbICOKOMOJIEKynsipHble BewlecTBa (BMC), cnocobHble
06pa3oBbIBaTh NMMOMUIbHbIE KONMOWUAHbIE CUCTEMbI.
Mwuuennobpa3soBaHue B pactBopax [1AB. TepmognHamuka
MuLennobpasoBaHus.

CamoopraHusaumsa monekyn NAB ¢ obpasoBaHnem
YyacTuy, HaHopasmepHou ncesaodasbl. CTpoeHne muuenn
MAB. Kputnyeckas koHUeHTpaumsi MuuennobpasoBaHus.
Temnepatypa Kpadta. PacTtBopbl konnovaHbix [MAB kak
yNbTPaMMKpOreTeporeHHbIe CUCTEMbI C (Pa30BbIM
pasgeneHnem Ha MukpoypoBHe. Contobunusaums B
pacTBopax muuennobpasytowmx NAB. Obnactu
NpUMeHeHUa MULLENNSpHbIX pacTeopos MAB.
JTabopaTopHasi pabota: "OnpegeneHne cTenexu
HabyxaHua BMC".

MpakTuyeckoe 3aHsaTMe: Muuennbl B Gnonormu,
dusnonornn n MeguumHe.




Tema 17. Meauko-bronormnyeckne acnekTbl KONNOUOHOM
XUMUN.

DU3NKO-XMMMYECKME CBONCTBA KONMOWOHLIX CUCTEM,
obpasyeMbix 6enkamun n gpyrumm Gruononumepamu,
UrparLL My 00mbLUYIO POJSib B CBONCTBEHHbIX XXMBbIM
opraHm3amam npoueccax obmeHa BellecTB. [MpoTekaHne
KONMounaHbIX NPOLIECCOB B OpraHn3me 4YerioBeka.
MeToabl KONAMONQHOM XUMUK, MPUMEHSIIOLLNMINCS AN
OYUCTKM U U3y4eHns hbepMeHTOB, FOPMOHOB, BMPYCOB,
TOKCUHOB, aHTUONOTUKOB, aHTUTEN U NP.; UCNONb3yeMble
Ons pasgeneHnst U pakUMOHMPOBAHUS CIOXHbIX
NONMANCNEPCHBLIX CUCTEM U ANs NosnyvyeHnst omsnko-
XUMUYECKMX XapaKTepPUCTUK BENKOB U opyrmx
BbICOKOMOJEKYAPHbLIX BUONMOrMyeckn akTUBHbIX
COE€MNHEHNN.

JlabopaTtopHas pabora: "U3yueHne agcopbunn MNAB Ha
rpaHuue pasgena gas XK/, TBOIK".

MpakTnyeckoe 3aHsaTMe: HekoTopkle 3aboneBaHns
BbI3BaHHbIE KOMNONOHO-XMMUYECKMMM NpoLeccamu B
opraHusme.

Utoro B cemecTpe (Ha kypce ansa 3A0) 32 32 48 41

KoHcynbTauum un npomexyTtodHas atrectauuns (Ok3ameH) 2,5 24,5

Bcero koHTakTHas pa6ora u CP no gucumnnuHe 114,5 65,5

4 KYPCOBOE NMPOEKTUPOBAHUE
Kypcosoe npoekTpoBaHue y4ebHbIM MiaHoOM He NpegycMOTPeHo

5 BANNbHO-PEATUHIOBAA CUCTEMA OLIEHUBAHUA
NcnonbsosaHune 6annbHO-perTUHIOBOW CUCTEMbBI HE MPEeayCMOTPEHO.

6. OMMCAHUE NOKA3ATENEN, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHWUSA PE3YNILTATOB
OBYYEHUA
6.1 MNokasaTenn oueHMBaHuNA

Koa komneTteHumn MokasaTenu oueHnBaHus pe3ynbTaToB O6y‘-IeHMﬂ

dopmynupyeT: 6a3oByH TEPMUHOMOMMIO, OTHOCSALLYIOCS K KOTNNOMOHON XUMUN U XUMUK
HaHOYaCTULL; OCHOBHbIE MOHATUS, 3aKOHbI N X MaTeMaTUYECKOe BblpaXKeHWne; Noruky

NOCTPOEHUS TEOPUMN MOBEPXHOCTHbLIX ABMEHWUIA, NCXOAA U3 CBOWCTB AUCMNEPCHBIX CUCTEM;
3HaYeHue NOBEPXHOCTHbLIX ABMEHWUI ANA ONTUMU3ALUN U UHTEHCUDUKALIMN XUMUKO-
TEXHOMOrMYECKNX MPOLIECCOB.

MprMeHsIeT KONMOUAHO-XMMUYECKUE MEeTOAb! AN PeLleHNs MPaKTUKO- OPUEHTUPOBAHHbIX

3agad.

AHanuManpyeT aKcrnepuMeHTarnbHble AaHHble Mo onpeaeneHnio n3oTepM aacopoumm,
3MNEeKTPOKMHETUYECKOro MoTeHuMana, nopora Koarynsauum Wcnonb3yss MeTodbl MpoBedeHust
XMMMWYECKOro 3KCrepumeHTa.

OrliK-2

6.2 Cuctema 1 KpuTepmm oLeHNBaHUA

Kputepum oueHnBaHna chopMMpPOBaAHHOCTU KOMMNETEHLIMI

LLikana oueHuBaHUS
YcTHoe cobecenoBaHme MucbmeHHas paboTa

OOyuatoLmiica B NonHom mepe Bnageet
TEopPeTUYECKUMIN OCHOBaMM AUCUUMIWHBI U
Hay4YHOW TEPMUHOMOIMEN, FPaMOTHO
nanaraet maTtepwuan u cnocobeH
WNNIOCTPUPOBaTb OTBET NpUMepamu,
dakTamu, JaHHbIMU HayYHbIX

5 (oTnn4yHo) nccrneaoBaHuin, NPUMEHATbL TeopeTUYecKue
3HaAHWUA ANS peLleHns NpakTUYeckux 3agad.
B nornyeckom paccyxaeHun npakTuko-
OpPUEHTUPOBAHHON 3a4a4uM U peLleHnn HeT
ownbok, 3agava pelleHa paumoHanbHbIM
cnoco6om.

YuutbiBatoTcs 6anmnbl HakonfeHHbIe B




TEe4YeHUn cemecTpa.

O6yyatoLmitcs BnageeT TeopeTniecKUMm
OCHOBaMV AMCLMNIIMHBI U Hay4YHOW
TEPMUHOMNOINen, rpamoTHO n3naraeT
maTepuan u cnocobeH UnncTpupoBaThb
OTBET NpuMepamMu, paktaMmu, aHHbIMM
HayYHbIX MCCNedoBaHWIM, NPUMEHSATb
TeopeTUYeckme 3HaHWS NS peLleHnst
NpaKkTUYeckmx 3agad, Ho gonyckaeT
OTAENbHbIE HECYLLECTBEHHbIE OLLUGKY.
MpakKTMKo-OpUEHTUPOBaHHas 3afaya
BbINOfIHEHa B COOTBETCTBUW C 3aaHNEM.
NmetoTcs oTAENbHbIE HECYLLECTBEHHbIE
oLwmMBKM B pacyeTax Unm oTCTyNneHns ot
npaBun opopMIIEHNSI.

YunTbiBatoTCA Gansnbl HaKoMMEHHbIE B
TeYeHUn cemecTpa

4 (xopoLlo)

3 (yoosnetsoputensHo) | B moruyeckom paccyxaeHnu npakTuko-

O6yyatowmiica BnageeT 4YacTu4HO
TEopeTUYECKMMUN OCHOBAMMW AUCLMMINHBI U
Hay4HON TepMmnHonormen, pparMeHTapHo
cnocobeH nnncTpupoBaTb OTBET
npumepamMm, JOMyCcKaeT HECKOMbKO
CyLLeCTBEHHbIX OLWNBOK B OTBETE.

OPUEHTUPOBAHHOM 3a4a4n  HeT
CYLLECTBEHHBIX OLUNBOK, HO AOMyLLEeHa
CylLleCcTBEHHas olumMbKa B MaTeMaTU4eCcKuxX
pacuyeTax.

YyutbiBaloTca Gasnsnbl HAKOMMEHHbIE B
TeyeHun cemecTpa.

2 (HeyOoBMNETBOPUTESBLHO)

OObyuvatowwmiica He Bnageet
TEopPeTUYECKUMIN OCHOBaMM AUCUUMIMHBI U
Hay4YHON TEPMUHOMOIMEN, OEMOHCTPUPYET
OTPbIBOYHbLIE 3HAHUS, HE CMOCO6EH
WNNICTPUPOBaTb OTBET NpUMepamu,
JonyckaeT MHOXECTBEHHbIE CYLLEeCTBEHHbIE
owmnbkun B OTBETE.

MMeloTcs CyLLeCTBEHHbIE OLIMOKKN B
JIOrMYECKOM PaCCYXAEHUN U B PELLEHUM
NPaKkTUKO-OPUEHTUPOBAHHOW 3a4auN.
OTCcyTCTBYET OL4MH UINN HECKOSBLKO
obsa3aTernbHbIX 3NIEMEHTOB 3a4a4yu, a Takke
MHOroYMCreHHble rpybbie owmnbku, nnbo
coaepXxaHue NpakTUKO-OpUEeHTUPOBAHHOM
3afayn MOSfHOCTbIO HE COOTBETCTBYET
3aJaHu1I0 UMK pPeLEHNE OTCYTCTBYET.

He yuuTbiBatoTca 6ansbl HAKOMMEHHbIE B
Te4YeHun ceMecTpa.

6.3 TunoBble KOHTPOSIbHbIE 3aAaHUA U/UNU UHbIE MaTepuarbl, UCMOSb3yeMble Al OLleHKN pe3ynbTaToB
obyyeHus
6.3.1 TunoBble KOHTPOSIbHbIE BOMPOCHI

Ne n/n

®opMynMPOBKM BONPOCOB

Cemectp 7

I'Ipe,qmeT nonpegeneHne KOSNMOVAHOW XUMUN KaK HaYyKu. Ocobble cBoncTBa AncnepcHbIX cuctem

|-|pVI3HaKVI 00BbEKTOB KONMMOMAHON XMMuUK. KonnongHoe coCcTosHME BeLLecTBa.

TepMO,D,VIHaMVILIeCKoe obocHoBaHWe NOBEPXHOCTHbIX ABMNEHUN. KJ'IaCCVIC*)VIKaU,VIﬂ NOBEPXHOCTHbIX ABNEHUN

reTepOFeHHOCTb KaK npuHUunnmnanbHoe oTnnyne ancnepcHbIX CUCTEM OT UCTUHHbLIX MONEKYNAPHbIX PacTBOPOB.
KJ'IaCCVICbVIKaLWIH ONCNepPCHbIX CUCTEM

MpurymHbI, onpegensolwme dyHAaMeHTanbHbIA U 0BLLeHaYYHbI XapakTep KONoMOHON XMMUK

Meanko-bmonornyeckuii acnekT KornouaHom XuMmnm

N[l A | OIN|-

reOMeTpVILIeCKVIe n TepMmognHamMmmnyecKkme XapaktepmucTmkm noBepXxXHOCTHOIO Crlo4.




HOBerHOCTHOG HaTAaAXeHue, eAnHunLbl nSMepeHuna, MeTobl onpeneneHns

9 Ancopbuusi, OCHOBHbIE MOHATUSI, KONTMYECTBEHHbBIE XapaKTEPUCTUKN U UX CBA3b € NapaMeTpamMu CUCTEMBI

10 dyHoameHTanbHoe apcopbumoHHoe ypaBHeHne [166ca, ero aHanms

11 lMoBepxHOCTHast akTMBHOCTb. [10BEPXHOCTHO-aKTUBHbIE M MOBEPXHOCTHO-MHAKTMBHbIE BelwecTBa. M3oTepMbl
agcopbumm 1 NOBEPXHOCTHOTO HaTshKeHUs pacTBOpoB MAB 1 NOBEPXHOCTHO- MHAKTUBHbLIX BELLECTB.

12 AgresnoHHoe B3anmogencTame, cMadunBaHue (3akoH HOHra, ypaBHeHwue [ionpe). PactekaHue xxugkocTten

13 KanunnspHele sBnenuns. ®opmyna XiopeHa. KanunnapHas koHgeHcaums. YpasHeHne KenberHa (TomcoHa)

14 AncopbunoHHble B3anmoaencteuns npu dmaunyeckon agcopbumnn. YpasHeHne dpenHanuxa, ero aHanusa. 3akoH
"eHpn

15 Teopusi MOHOMOIEKYNAPHOM agcopOumn. YpaBHeHNe n3oTepmbl agcopbumm  JleHrmiopa, HaxoxaeHue
KOHCTaHT

16 Teopun nonnmonekynapHow agcopbumm (tTeopus  Nongaxu, Teopusa B3AT)

17 MonekynspHasa agcopbumnsa n3 GuHapHbIX pacTBOPOB. YpaBHeHME n3oTepMbl agcopbummn. KoHcTaHTa o6meHa.

18 Ancopbuns rasoB M NapoB Ha NOPUCTLIX Tenax. XapakTepucTuka NopuUCTbIX Ten

19 Ancopbuns Ha NepexodHo-NOPUCTLIX Tenax. Teopus KanUNNAPHOM KOHAEeHcaLUn

20 Aacopbunsi Ha MakponopucTbIX Tenax. Teopust 06BLEMHOrO 3anosIHEHUS MUKPOMNOP

21 MoHoobmeHHast agcopbumsa. PaBHoBecue noHHoro obmeHa. YpaBHeHWe n3oTepMbl MOHHOTO 0OMeHa

22 MoHuTbl, knaccndukaums, OCHOBHbIE (PU3NKO-XMMUYECKNE XapaKTEPUCTUKN, MPUMEHEHNE NOHUTOB

23 O6pa3zoBaHue 1 CTPOEHUe ABOWHOIO MOHHOMO Cos

24 TepIYIO,D.VIHaMI/I‘-IeCKoe COOTHOLLEHNE MeXAY NOBEPXHOCTHbLIM HATSPKEHNEM N SNEKTPUYECKUM NOTEHLMANIOM
[OBOWNHOIO MOHHOTO Cros

25 M3meHeHne noTeHumana ABONHOIO WMOHHOIO CIosi, BIIMSIHWE Ha HEro pasnuyHbIX hakTopoB

26 ONEeKTPOKNHETNYECKMI NOTEHLMAN U BUSHUE Ha HEro pasnuyHbix hakTopoB
CtpoeHue n hopmyna muuennol

27 ONeKTPOKNHETUYECKME ABMEHUS, MPUYMHBI U MEXAHN3M

28 OnpegeneHve BenWYUHbBI U 3HaKa A3eTa-NnoTeHUMana MeTodoM dneKTpoocmoca

29 Mony4eHne NMopoBHbBIX AUCNEPCHBLIX CUCTEM METOLOM OUCTIEPTMPOBAHUSA U KOHAEHCALMU.

30 MonekynspHo-KMHeTUYECKME CBONCTBA ANCMNEPCHBIX cucTeM (BpOyHOBCKOE ABUXEHME, OCMOC, Anddyanst).

31 CegumeHTaums B AUCNEPCHbIX CUCTEMax, CeAMMEHTaUMOHHbIN aHanma.

32 ArperaTnBHas yCTOM4MBOCTb M KOArynsaumsi AUCNepCHbIX CUCTEM.

33 PacknuHusatowee gasneHune

34 TepmMmoanHamMmmyeckme 1 KUHeTU4eCcKne (paktopbl arperaTBHOM YCTOMYMBOCTU ANCNEPCHBIX CUCTEM.

35 Koarynauma B aucnepcHbix cuctemax. KuHetuka koarynsiumm.

36 OCHOBHbIE NMOMOXEHUs Teopun ycTtonumeocTu u koarynsauum OJ100. (noTeHumanbHble KpBble, MEXaHU3MbI
koarynsauum no Teopun AJ1P0).

37 3akoHOMepPHOCTM koarynauum rugpodobHbIX ANCNEPCHBLIX CUCTEM INEKTPONUTaAMM

38 Koarynsaunsi cmecsimmn aneKkTponmToB, reTepokoarynsaumus, koarynsumsa ¢ nepesapsakon noBepxHocTu

39 CprKT¥p006pasoBaHme B AMCNEPCHLIX CUCTEMaX, Knaccudukaums CTPYKTYp, CTPYKTypoobpasoBaHue ¢
nosuuun Teopun AJ190.
CTpYyKTYpHO-MEXaHU4eCcKkme CBOMCTBA OUCNEPCHbBIX CUCTEM, BA3KOCTb KOMMOMAHBLIX CUCTEM. 3aBUCUMOCTb

40 BSI3KOCTW OT KOHLIEHTpauun aucnepcHon gasbl. MpuyYnHbl OTKNOHEHUS 3KCNEPUMEHTANbHbLIX 3HAYEHUN
BSI3KOCTW OT pacyeTHbIX N0 ypaBHEHWUIO DNHLITENHA. TeuyeHne CTPYKTYPUPOBAHHBIX CUCTEM.

41 OnTuyeckne ABMEHWS B AMCMEPCHBIX CUCTEMAX W METOAbI MCCIEA0BAHNA AMCMEPCHBIX CUCTEM, OCHOBaHHbIE
Ha OMTUYECKMNX CBOMNCTBAX.

42 CpaBHUTeNbHasa xapakTepucTuka mo3onen N CycneHsanm

43 OmyrnbcuK, Knaccudukaums, ctabunusaums, paspyLleHme

44 Aapo30onu, xapakTepucTuka, paspyLueHune

45 MeHbl, cTabunusaums, paspyLueHme

46 O6pasoBaHune NMogUbHbIX SUCNEPCHBIX CUCTEM (MOMEKYNspHble konnouabl — pacteopbl BMC n pacTBopbl
konnoungHeix MAB — muuennapHble konnounabl). CpaBHeHne ¢ MMOO6HBIMU AUCNEPCHLIMU CUCTEMAMM.

47 Knaccudukaums n xapaktepuctuka konnounaHblx NMAB. Muuennoobpa3soBaHne B pactBopax konnonaHbix MAB.
CTpoeHue muuenn konnongHoix MNAB.

48 MpakTnyeckoe npumeHeHne konnonaHbix MAB.

49 PacTtBopbl BMC kak 06bekThbl KonnouaHon xumumn. Xapaktepuctuka BMC, pactBopeHne BMC, npuimHbl

obpa3soBaHus HoBow dhasbl B pacTtBopax BMC.




6.3.2 TunoBbIe TeCcTOBbIEe 3a4aHnsA

He npegycmoTpeHo
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3afaHUA (3agaym, Kenchbl)

1. Onpepenutb aHepruto M'mb6ca (Gs) gnoBepxHOCTU Kanernb BOASHOrO TyMaHa Maccon 4 rpamma npwm
Temnepatype 20 0C. MNpwn 3agaHHON TemMnepaType NOBEPXHOCTHOE HaTsXKeHUe BoAbl cocTaBnseT 72.7 mH/m. Paguyc
kanenb Boabl 0,0134 -10-6 M. [MnoTtHocTb BoAbl 0,998 <103 kr/m3

2. Mo koadhdnumMeHTy pacTekaHus onpeaenuTe, bygeT nu pactekatbcs cepoyrnepod CS2 no soae, ecnu paboTta
Koresuu ans cepoyrnepoga pasHa 0,0628 [x/m2, a paboTta agresvwm cepoyrnepoga k soge pasHa 0,0558 [x/m2.

3.0npegenuTb guameTp Kanunnspa, ecnv xnopodopM NOAHSNCA B HEM Ha BbicoTy 9,68 MM. [NoBepxHOCTHOE
HaTsbkeHue xnopodopma coctaenset 27,14-10-3 H/m, nnoTHocTb xnopodopma pasHa 1,488-103 kr/m3.

4. B pe3synbTaTe U3y4YeHUs paBHOBECHOIO pacrnpenenennst 4acTtul rmapo3ons cefneHa no BbiCoTe nog AencTBUEM
cunbl TskecTn (Npy 293 K) nonyyeHbl cnegytowme AaHHble: Ha BbicoTe h = 850 MKM uncno YacTuu B eguHnLe odobema
paBHO 271, a Ha BbicoTe h = 1250 MkM 4ncno Yactuy B eanHuue o6bema paBHo 90. Micnonb3ys 3T AaHHble,
paccunTanTe koachdumumneHT anddysum Yactuy ceneHa B Boge. MNnoTHoCTb ceneHa npumnTte pasHon 4,81 r/cm3,
nnoTHocTb BoAabl 1 r/cm3, BsskocTb BoAdbl 1:10-3 MNa-c.

6.4 MeToan4yeckune matepuarnbl, onpegensilowme npoueaypbl oLeHUBaHUsA pe3ynbTaToB 0b6yyeHus
6.4.1 YcnoBusa gonycka o6y4arowerocs K NpoMeXXyTo4HOM aTTecTaumm U nopsaaok NMIMKBUAALUN akageMnyYeckomn
3a40/MKEHHOCTU

lMpoBeaeHve NPOMEXYTOYHOM aTTecTaumMmn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHBLIM aktom CI6IYMTA
«lMonoxeHne o0 NpoBeAEHNM TEKYLLLErO KOHTPOIIS YCNEeBaeMOCTU U NPOMEXYTOYHON aTTecTtaumm obyyaroLwmxca»

6.4.2 ®dopma npoBeaeHUs1 NPOMEXYTOYHOM aTTecTauMm No AUCUUNIIMHe

YcTHas + MucbmeHHas KomnbloTepHOE TECTMPOBaHME NHas

6.4.3 Ocob6eHHOCTH NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No ANCUUNIINHe

B0o3MOXHOCTb MONb30BaTLCA CNPaBOYHLIMKU Tabnuuamm, Kanbkynatopom. Bpemsa Ha noarotoBky oTeeTa no
bunety 60 MUHYT.

Mocne HanncaHWst OTBETOB Ha BONPOCHI BuneTa u peLleHns NpakTUKo-OPUEHTUPOBAHHBIX 3a4aHuii -
cobecenoBaHue No nNpeAcTaBneHHoOMY CTyAeHTOM oTBeTy. OLeHNBaeTCsl He TOMbKO YMEHWe NOrMyYecku NpaBuIbHO U1
MaTemMaTUyecku BEpHO peLunTb 3a4auu, HO U YMeHre 3alMTUTb CBOW Cnocob pelleHns 1 BbiIBOA O (IN3NYECKOM CMbICIE
pacyeTHOro oTBeTa B COOTBETCTBUUN C KOMNETEHLMUSIMU.

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

ABTOp 3arnasue | M3patenbcTBO | [oa nspaHma | Ccbinka
7.1.1 OcHoBHas y4yebOHas nutepartypa
JloceBa, M. A., KonnongHasa xumus: Camapa: Camapckuin https://www.iprbooks
PacuwenkuHa, H. A., NOBEPXHOCTHbIE ABIEHUS, rocyqapCcTBEeHHbIN 2020 hop.ru/105209.html
Kyapswos, C. tO. ONCNepCHbIE CUCTEMBI, TEXHUYECKUI
HaHoMaTepuanbl yHuBepcuteT, I6C ACB
Mywkambapos H.H. dusmyeckasn u KonnovgHas https://ibooks.ru/read
XUMunsa  : y4ebHuK ans ing.php?
MeONLIMHCKUX BY30B (C Mocksa: dnuHTa 2020 short=1&productid=3
3agavamu 1 peLleHnsaMun). — 72013
5-e n3g., ctep. Y4yebHuk
7.1.2 lononHuTenbHaa y4yebHas nutepaTypa
W6parnmosa P. U., KonnoungHas xmmus. http://publish.sutd.ru/
"pebeHHukoB C. P., CeOMMeEHTaUNOHHBIV MeTo[, tp_ext_inf_publish.ph
3anuesa E. U., aHanmsa gucnepcHbIxX Cn6.: cnerynTa 2018 p?id=2018221
XonoxoHosa J1. A. cuctem UHTepakTuBHas
nabopatopHas paboTa
bonpapesa, J1. ., dusnyeckas n konnoungHas BopoHex: BopoHexckuii http://www.iprbooksh
MacrTiokoBa, T. B. xumus (Teopus 1 npakTuka) rocyaapCTBEHHbI 2019 op.ru/88444 .htmi
yHuUBEpcuTeT
WHXEHEPHbIX TEXHONOTNI




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

1. BecnnaTHbI OHNaNH UHCTPYMEHTapUI No Xxummnn. Tekylllas Bepcusi COAePXXUT 6onee 4 MInH. onucaHun
coeavHeHun n 6onee 8 mnH. nsomepoB. ChemDB Web Interface Index http://cdb.ics.uci.edu/

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

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

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

7.3 NepeyveHb NULEH3UOHHOIO U CBOBOAHO pacnpocTpaHAeMoro NnporpaMmMHoOro oéecneyeHus
1C-butpukc: BHyTpeHHUI nopTan y4yebHoro 3aBefeHus
Microsoft Office Standart Russian Open No Level Academic
Microsoft Windows Professional Upgrade Akagemnyeckasi nuueH3ns

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

CneumnanmanpoBaHHas KonmnonaHo-xmmmuyeckas naéoparopus, KOTopasi ocHallleHa:

XMMUYECKOW NOCYAOoN, peakTuBaMm, aHanMTUYECKUMM Y TOPCUOHHBIMM BECaMU, CYLUMUMBHBLIM LLUKAOoM,
BbITSDKHLIMM LKadhamu, AUCTUMNNATOPOM, YCTAHOBKOW AN OnpeaeneHmnst NMOBEPXHOCTHOrO HaTSHKEHUs MEeTOA0M
PebuHaepa, yCTaHOBKOW M onpeaeneHns MoBEPXHOCTHOIO HaTSKEHNUA cTanarMoMeTpUYeckMm MeToaoM, npubopom
AN onpeaeneHnst ONTUYECKON NNOTHOCTU KonnouaHblx cuctem ®IK-77, ancopBLUMOHHBIMU MOHOOBMEHHBLIMM
KOMNOHKaMK, YyCTaHOBKOW A5 pereHepaLmm MOHOOBMEHHbIX CMOFT, YCTaHOBKOW AN onpeaeneHus BenuyuHbl a3eTa-
rnoTeHuMana MeTofoM aMekTpoocMoca, HabyxomeTpamu, 06opyaoBaHMEM AN CUHTE3a U Koarynaumum KonnonaHbIx
CUCTEM.

B naGopaTtopun nMeeTcs 4ocka, NepcoHanbHble KOMMbIOTEPBI U MyNbTUMEAUIAHBIA 9KpaH AN BbIMNOMHEHUSA
MHTEePaKTUBHLIX paboT M NPOCMOTPa BUaeOMaTEPUAros.

AyauTtopus OcHalleHne

MynbTumeanHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, JocKa
JlekumoHHas y Py ’ P ’
ayguTopus

CneuuanuavposaHHas mebenb, Aocka
YyeGHas ayautopus
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