MuHMCTEPCTBO Haykn 1 Bbicllero obpasoBaHusa Poccuinckon ®epepaumnm
thenepanbHoe rocyaapcTBeHHoe GiogkeTHOe 0b6pa3oBaTenbHOE yupexaeHue

BbiCLLEro obpasoBaHus

«CaHkT-lNeTepbyprckmn rocygapcTBEHHbIN YHUBEPCUTET NPOMBbILLNEHHbBIX TEXHONOMMN 1 An3anHay

(CM6ryNT)

YTBEPXOAIO

[MepBbIi NpOpPEKTOp, NPOPEKTOP
no YP

UL, xpamres b A_ E i Pyp‘M H

[ e
(4 l) @I'BOY BO ‘( )
=

029b €2 €5 00 be b2 d6 81 4140 94 cd 4c 9d d7 8

Cey

Pa6o4yasa nporpamma AUCLUNNUHbDI

| 51.0.22

| Konnowgnas xumus

Y4yebHbIN nnaH:

Kadbenpa:

7]

2025-2026 18.03.01 NMNXn3 XTOMHB OO Ne1-1-94.plx

TeopeTuye

CKOW 1 MPUKNagHon XMMmnm

HanpaBneHne nogroToBku:
(cneuunanbHOCTL)

Mpodmnb noaroToBku:
(cneunanusauus)

YpoBeHb 06pa3oBaHus:

®opma o0byyeHus:

MnaH y4yebHoOro npouecca

18.03.01 X

nMun4yeckasa TexHonoruna

Xvmnyeckas TexHonorns OpraHn4ecKkux n HeopraHm4eCkmnx BeLlecTs

OakanaBpu

O4Had

art

KonTakTHas paboTa j

CewmecTp ofvuamiInnxea Cawm. KOHTpOnb, Tpyooé dopma ]

MKOCTb, | NPOMEXYTOYHON

(kypc ans 3A0) Texumm 3;12%;‘ pabota yac. RET ot
> = = = > 2 > Ok3ameH

PNa 32 32 89 27 5
Wtoro L 32 32 89 27 5
PNa 32 32 89 27 5

CaHkT-lNeTepbypr
2025



Pabouas nporpamma gUCLMNITMHBI COCTaBMeHa B COOTBETCTBMM C oeeparibHbIM rocy4apcTBEHHbIM 06pa3oBaTenbHbIM
CTaH4apTOM BbicLIero o6pasoBaHus nNo Hanpaenenuto nogrotokn 18.03.01 Xumunyeckas TEXHOMNOIMS, yTBEPXKAEHHBIM
npvkaszom MuHobpHaykm Poccum ot 07.08.2020 r. Ne 922

CocrtaButensb (1):

KaHanaaT XMMUYecknx Hayk, floueHT JNlanaTtuH Hukonan
AHaTtonbeBuny

Ot kadeapbl cocTaBUTENS: Hosocenos Hukonaim

3aBeaytowmi kadeapor TEOPETUHECKON U NPUKNagHON MeTpoBuny

XUMUM

Ot BbInyckatoLen kadeapbi: CawwuHa EneHa CepreeBHa

3aBeayownii kadeapon

MeToaunyeckun otaen:




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 pa3MepHOoro acdekTa B pM3MKOXMMUN SUCMIEPCHBLIX 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 M TEXHONOMMYECKUX MPOLIECCaX.

1.3 Tpeb6oBaHuA K NnpeaBapuUTENIbLHON NOATOTOBKE 00y4aloLlerocs:
MpenBapuTenbHas NOAroToBka NpeanonaraeT co3fgaHne 0CHOBbI ANt GOPMUPOBAHNS KOMMNETEHUNIA, YKa3aHHbIX B 1. 2,
NPV N3y4EHUN OUCLMMITNH:

3HaHue o6LLEe U HEOPraHUYECKON XMMUK, MaTeMaTUKK
dusmyeckas xmmus

AHanuTnyeckas Xumusi u n3MKO-XMMNYECKME METOAbI aHanmnsa
O6Lwasn n HeopraHuyeckas XMmMust

MaTtematuka

duanka

MHopmaumoHHbIe TEXHOMOMMN

OpraHuyeckast Xumusi

2 KOMMNETEHUNUN OBYYAIOLWLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMINHDbI

OMNK-1: CnocobeH n3yyaTtb, aHaNIM3npoBaTb, UCMNOJIb30BaTb MeéXaHN3Mbl XUMUYECKUX peaKuMﬁ, npoucxogswumx B
TeXHOJIOrm4eckKux npouyeccax n oKkpyxawijem mmpe, OCHOBbIBasACb Ha 3HaHUAX O CTPOeHUn BellecTBa, npupoage
XUMMNYECKOMN CBA3U U CBOUCTBaXx Pa3nnUYHbIX KnaccoB XMMU4YECKUX INTIeMeHTOB, COeMHEHWN, BeleCTB U mMaTtepuanoB

3HaTb: OCHOBHblE 3aKOHbl U COOTHOLLEHUS TepMoanHaMUKN MOBEPXHOCTHbIX SBMEHWIA, OCHOBHblE CBOWCTBA ANCnepCHbIX
CUCTEM, OCHOBHbIE METObl NCCliegoBaHNA NOBEPXHOCTHbLIX SABNEHNN U ANCNEepPCHbIX CUCTEM

YmMmeTb: npoBOAUTb pac4eTbl C UCMNOJIb30OBaHMEM OCHOBHbIX COOTHOLLIEHUI TepMoanHaMUKN NOBEPXHOCTHbIX SABMEHUI N pac4yeThl
OCHOBHbIX XapakTepUCTuK OUCnepCcHbIX CUCTEM.

BnapeTtb: HaBblkamu pacno3HaBaHuA D,VICI'IepCHOVI CUCTEMbI N aHalnn3a NoBEepPXHOCTHbIX NMpoueccoB

OlNK-2: CnocobeH ucnonb3oBaTb MaTeMaTuyeckue, cbuswlecme, (*)VI3VIKO-XVIMM‘-IeCKVIe, XnuMmuyeckue metoabl Ans
pewleHnna 3apay npoqaeccvaaanoﬁ AeATeNTIbHOCTU

3HaTb: OCHOBHble MOHATUSA U onpenenexHnsa KONNOWAHOW XUMuu, NPU3HaKu OOBbEKTOB KOMMOUOHON XMMUW, BaXKHeWLMe Ans
ANCNepPCHbIX CUCTEM NOBEPXHOCTHbIE ABNMEHUA.

YMeTb: BbINOMHATH pacyeTbl OCHOBHbIX XapakKTepUCTuK AOUCNEepPCHbIX CUCTEM, WUCMNOJIb30BaTb OCHOBHbIE COOTHOLLUEHUA
TEPMOONHAMUKN ONA XapPaKTEPUCTUKN CTENEHU yCTOVI‘-WIBOCTVI ,D,VICI'IepCHOVI CUCTEMDbI.

BnapeTb: MeTogamMun cMHTE3a AncnepcHbIX CUCTEM U OLEHKN UX YCTOIZ‘-IVIBOCTM, nposegeHuna ancnepcHoro aHanuns3a n aHanuaa
NOBEPXHOCTHbLIX NPOLIECCOB.




3 PE3YJIbTATbI OBYYEHUA NO ANCUUNNUHE

KoHTakTHas
paboTa

MHHoBaU, dopma
dopmbl TekyLiero
3aHATUN KOHTpOSS

CP

JTek. J1ab. (Yacer)
(yackl) | (uacs)

HaumeHoBaHWe n cogepxaHue pa3genos,
TEM U Y4eOBHbIX 3aHATUI

Cemectp
(kypc gnsa 3A0)

Pasgen 1. Knaccudpumkauusa n ocobole
CBONCTBA AUCNEPCHbIX CUCTEM.
[MoBEPXHOCTHBIE SIBNIEHMS

Tema 1. lNMpegmeT 1 3aga4un KONIOMAHON
xummn. KpaTtkum ncropmudecknin o6sop
pa3BUTUS KOMNNIONOHOW XUMUIMN.
Knaccudmkaumst aucnepcHblX CUCTEM.
PasnuyHble cnocobbl knaccudukalmm
aucnepcHbix cncteMm. OCHOBHbIE
KONMYECTBEHHbIE XapaKTePUCTUKN
aucnepcHocTn. HaHopaamepHble CUCTEMBI.
JInogunbHbie 1 NMModobHbIE CUCTEMBI;
CXOACTBO W pasnmums Mexay HUMKU 1
pacTBopaMu 1 gucnepcusimm
BbICOKOMOJEKYIISAPHbIX COeAMHEHUN.
[uncnepraumoHHbIe N KOHAEHCALUMOHHbIE
MeTOoAbl MONYYEHN ANCNEPCHBIX CUCTEM.

JlabopaTopHoe 3aHaTue: TexHuka
©e3onacHoCTU Npu paboTe B XMMUYECKOM
nabopartopuu.

Tema 2. MonekynsapHo-KMHeTu4eckne 5 0,11,K,Ko
CBOWCTBA AUCMNEPCHbIX CUCTEM.

Teopusi BpOyHOBCKOro ABMXEHNS
ONHWTENHa. JKcnepuMeHTanbHoe
noATBeEPXXAEHNE CTaTUCTUYECKOWN TEOPUM
OpoyHoBCKoro apwmxeHus. Ouddyauns B
KOMNNOUAHbIX CMCTEMAaXx. YpaBHEHNe
OnHwTenHa- Cmonyxockoro. OcmoTuveckoe
nasneHne. O6patHbIn ocmoc. OcMmoTryeckne
CBOWCTBA OMNCMNEPCHbIX CUCTEM.
CegunmeHTaumMoHHO-andy3noHHoe
paBHOBECHKE KOSINOUAHbBIX YacTul,. 4 1 1
CegnmeHTaumst B 4UCMNEPCHLIX CUCTEMAX: B
rpaBUTaLMOHHOM U LLEeHTPOBEXHOM MOMSX.
YCTPONCTBO ynNbTpaueHTpudyru.
CeOMMEHTaUNOHHbIN aHann3 CyCneHs3unin.
Hay4Ho- omnocodockoe 3HavyeHne
nccneaoBaHuin MONEKYNSPHO-KMHETUYECKUX
CBOWCTB OUCMNEPCHbIX CUCTEM.

MHTepakTMBHasa nabopartopHas pabora:
"CeonMMeHTaUMOHHbIN aHann3". BeinonHsaeTcs
camocTodaTenbHo Ha 10




Tema 3. OnTnyeckue CBOMUCTBA U MeTOAbI
nccnegoBaHmst AUCMNEPCHBIX CUCTEM.
Bsanmopgencreme anucnepcHom cMcTtemMsl CO
ceBeToM. PaccesaHue ceeta. OnanecueHums.
Oddekt TuHaansa. YpaBHeHue Panes u ero
aHanus. OnanecueHuus.

MornoweHne cBeTa M okpacka ANCNEPCHbIX
cucTem.

OnTuyeckne meToabl UCccrnegoBaHus
aucnepcHbix cucteM. OnTudeckas
MUKPOCKOMMS. YNbTPaMMUKPOCKOMUS U
HedernomeTpusl. ANEKTPOHHAS MUKPOCKOMMSI.

KoHTponbHas pabota no temam: 1,2,3.

Tema 4. 'paHuua pa3gena das, ee cunosoe
none. YaeneHas NOBEPXHOCTHAs 3HePrus.
[MoBepXHOCTHOE HaTsXKeHUe Ha rpaHule das.
dakTophbl, BNAIOLLME HA MOBEPXHOCTHOE
HaTsDKEHUE XUOKOCTEeN: XmMuyeckasi npupoaa
BeLLecTBa, TeMneparypa, KpuBu3sHa
noBepxHocTu 1 Ap. MexdasHoe HaTaxkeHne
Ha rpaHvUe pasgerna OByX XuakocTew;
npaBuno AHTOHOBA.

JlabopaTtopHasa pabora: "3amepeHune
NMOBEPXHOCTHOIO HATSPKEHUS XKUOKOCTH
METOAOM MakCUMasbHOro AaBfieHUs B
ny3blpbke".

Tema 5. Agcop6Lmsa pacTBOPEHHOIO
BeLLecTBa Ha NOBEPXHOCTU pacTBOp-ras.
[MOBEPXHOCTHO -aKTUBHbIE Y MOBEPXHOCTHO -
MHaKTMBHbIE BellecTBa. N3bbiTovHas
aacopbuwnsa M'mbbca. YpasHeHue agcopbunm
M'mb6ca. 3aBUCMMOCTbL NOBEPXHOCTHOIO
HaTsDKeHUs pacTBopa OT KoHueHTpauuu MNMAB.
YpaBHeHue LLnwkosckoro. NoBepxHocTHadA
aKkTMBHOCTL. [paBuno Tpaybe.
[NoBepxXHOCTHAs akTUBHOCTb PACTBOPEHHOIO
BeLLecTBa. YpaBHeHue JleHrMopa, ero cBsisb
¢ ypaBHeHusamn 'mbbca n LLnwkosckoro.
Pabota agcopbuuu.

WHTepakTnBHas nabopaTtopHas paboTa:
"PacueTbl afcopOLMOHHBIX XapakTepPUCTUK
MAB no nsotepme NoBepXHOCTHOMO
HaTsKeHus".

BbinonHseTcs camocTtoATensHo Ha MO




Tema 6. Agcopbumsa Ha TBepaon
noBepxHocTU. AgcopbLUMOHHLIE CUNMbI.
MoHaTue o cmsmdeckon agcopbuum n
xemocopbuuu.

Apcopbums Ha rpaHuue TBEPAOE Teno — ras.
JlokanusoBaHHas agcopbums ra3oB Ha
TBEPAOW NoBepxHOCTU. Teopus JleHrmiopa.
Teopus BOT.

MoTeHunanbHasa Teopums NOMMOEKYSIAPHON
aacopbuwun MNMonsHu. OnpegeneHve yaenbHoOn
NMOBEpPXHOCTM afCOpPOEHTOB.

AncopbLumsa n3 pactBOpoB.

OcobeHHoCTM agcopbunm Monekys n MOHOB
N3 pacTBOPOB Ha TBEPAON NOBEPXHOCTMW.
MonekynsipHasa agcopbums n3 pactBopos.
MpaBuno ypaBHMBaHUS NONSIPHOCTEWN
PebuHpepa. YpaBHeHne dperHgnmxa.
WoHHasa aacopbumsa us pacTBOpoOB.

OCHOBbI MOHHOIO 06MeHa; posib OOMEHHOW
agcopbunm B NoYBOBEAEHUN, MPU
XUMUYECKMX cnocobax BOOOOYNCTKN.
Mogudurunpytowee agencreune MNAB:
rmgpocmnmnsaums n rmgpocgobnsaums
NOBEPXHOCTEMN.

JlabopaTtopHasa pabora: "Agcopbuus NAB Ha
aKTMBUPOBaHHOM yrre".
JlabopaTopHas pabora: "ObecconmBaHue

Tema 7. CmadnBaHue.

KpaeBoii yron cmaumBaHus. Agresnsi. Pabota
agre3un. Koreausi. PaboTta koreaun.
dnoTtauus.

KanunnsipHoe aaesneHue. KanunnsipHoe
NOAHSTME XUAKOCTU. BriMsiHne KpuBM3HbI
NMoBEPXHOCTM Ha AaBMNeHne HacblWeHHOro
napa u TepMOAMHAMUYECKYHO PeaKLMOHHYHO
cnocobHoCTb. YpaBHeHne ToMcoHa
(KenbBuHa) u ero cneacteusi. Metoapl
OLIEHKW NMOBEPXHOCTHOWN SHEpPrun TBepabIxX
Ten.

WHTepakTnBHasa nabopatopHas pabora:
"AQre3noHHble CBONCTBa MaTtepmanos”.
BeinonHsieTca camoctoaTensHo Ha MO

Konnoksuym no pasgeny 1.

Pasgen 2. Dnektpudeckue cBOMCTBa 30MEM.
YCTONYMBOCTb 1 Koarynsiums gucrnepcHbIx
CUCTEM

Tema 8. NMpnumHbl 06pa3oBaHKs U CTPOEHUE
OBOViHOro anekTpuyeckoro cros (43C) Ha
rpaHuue pasgena gas. Mogenu ctpoeHus
NO3C. Teopus LtepHa.
OneKkTpoknHeTU4eckuin noteHuman. CtpoeHune
Muuennel rmgpodobHoro 3ons. BnvaHue
nHANepeHTHbIX N HeMHANDDEPEHTHBIX
3NEKTPONUTOB Ha 3NTEKTPOKMHETUYECKUN
noteHuuan. MNMepesapsaka NOBEPXHOCTMU.
M309neKTpryecKoe COCTOSHNE B OMUCMEPCHbIX
cucremax.

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

J1,Ko




Tema 9. ANeKTPOKNHETNYECKNE SABMEHNS.
OnekTpogopes, 3NeKTPOOCMOC, NoTeHUMarbl
TeyeHus u ceanmeHTaumm. MeTtoapbl nsyvyeHus
3NEKTPOKUHETUYECKUX SABNEHUIA U U3MEPEHUS
ANEKTPOKUHETMYECKOrO NOTeHuuana.
YpaBHeHue 'enbmronbLa — CMOMyXOBCKOro.
MpakTuyeckoe npunoxeHune
3NEKTPOKUHETUYECKUX SABMNEHUIA: OCYLLEHNE
FPYHTOB, 3NEKTPOopeTUYECKOE OcaXKaeHne,
NCMNONb30BaHNE 3ITEKTPOXUMUNYECKM
aKTUBHbIX Anadparm.

WHTepakTnBHas nabopaTtopHas paboTa:
"ONEeKTPOKNHETMYECKNE SBIIEHUS".
BbinonHseTcs camoctoATensHo Ha MO

Tema 10. YCTONUYMBOCTb ANCNEPCHBIX CUCTEM.
O6Lwme noHaTMA. ArperaTuBHas u
ceQMMeHTaLMOHHas yCTONYMBOCTb
ONCNEPCHBbIX CUCTEM.

dakTopkl, obecnevnBatoLme
CeMEHTAaLMOHHYIO YyCTONYMBOCTL. Ponb
TenmnoBOro ABMXKEHUS.

HapyLueHue arperaTMBHOM YyCTONYMBOCTU
BCNeACTBUE MPOTEKAHWNS CaMOMpPON3BOSIbHbIX
npoLLeccoB KoarynsiLmu, koanecLeHumu,
N30TEPMUNYECKON NEPErOHKMU.

dakTophl, obecneyvrBaloLLmne arperaTuBHYH
YCTONYMBOCTb NMMOMOBHbLIX AUCMEPCHbIX
cucTem.

Crabunuaytouee genctane ABOMHbIX
Onddy3sHbIX crioeB MOHOB. Koarynsums
rmapoobHbIX 30Mel 3NEKTPONMTaMMm.
KoHLeHTpaunoHHasa n HenTpanusaumnoHHas
koarynauums. lNopor koarynauuu; npasuna
3NEKTPONUTHOW Koarynsummu (npasuno
Lynbue-Mapamn). 3oHbl yCTONYMBOCTU Npun
nepesapsigke KOnmnouaHbIX YacTull,.
PacknuHusatolee nasneHune no epsaruHy.
CTpyKTypHO-MexaHnyeckun 6apbep no
PebuHaepy kak chaktop CurbHON
ctabunumsaummn. Acdpdekt MapaHroHn —
Mmb6ca (acdhbdekTnBHas ynpyroctb
afAcopObUMOHHLIX CNOEB) Kak hakTop
cTabunusaumm NneHok, NeH u 3MynbLCUn).
ArperaTuBHas yCTOMYMBOCTb NIMOOUITBHBIX
ONCNEPCHBbIX CUCTEM.

JlabopaTtopHasa pabora: "B3anmHas
Koarynsums sonen".

Tema 11. OCHOBbI TEOPUKN YCTOMUYNBOCTHU
nnocobHbIX 3onen OepsrnHa - JlaHgay.
BbbicTpas n MegneHHasa koarynaums.
Mentnsauyus. Koarynaums cMecbto
anekTponuToB. BaanmHasa koarynauusa 3onemn.
KonnoungHasa 3awmrta. CeHcubunusauus.
eTepokoarynauus, agarynsaums.
dnokynaums 3onen NonmManekTponMTamu.
YCTONYMBOCTb M KOArynsaums 30neun u
CYCMNEH3UI B TEXHONOINMYECKMX npoueccax 1 B
npupoae.

JlTabopaTopHasi paboTa: "N3yyeHne siBrneHus
nepesapsagku KonnongHblix Yactmu'.
Konnoksnym no pasgeny 2

ra




Pasgen 3. JlnoobHble n nuoduneHblie
MUKPOreTEPOreHHbIE CUCTEMBI

Tema 12. MuuennsipHble pactsopbl [1AB.
CamoopraHusaums mornekyn NAB ¢
obpasoBaHVeM YacTuL, HaHOPa3MepPHOW
nceegocdasbl. CTpoeHue muuenn MNAB.
KonnonaHble NoBEpXHOCTHO-aKTUBHbIE
BewecTBa ([MAB); nx knaccmudukaumsi no
MOIEKYNSIPHOMY CTPOEHUIO (aHNOHHbIE,
KaTUOHHbIEe, aMONUTHbIE, HEMOHOTEHHbIE,
HWU3KO- N BbICOKOMOJEKYISIPHBIE) U MO
MexaHu3My AeNCTBUSA (CMaynBaTeny,
amcneprartopsl, cTabunusaTopbl, MoOOLLME
BewlecTBa). [peacraBnenne o rmapoduIibHo-
oneogunbHoMm 6anaHce monekyn MNAB.
Kputnyeckas koHUeHTpaums
muuennobpasoBaHus. Temnepatypa Kpadra.
Contobunusauusa B pacTBopax
muuennobpasytowmx MNMAB.
YKngkokpuctannuyeckue gasbl.

O6nacTtn NpMMeHEeHN MULLENNSAPHbIX
pacteopos [1AB.

JlTabopaTopHasi pabota: "Onpeaenexne
KpUTU4YECKO TemnepaTypbl
MuuennoodpasoBaHus”.

Tema 13. Amynbecun. Knaccudumkaums
amyrnbcui. MeToabl NoslyYeHnUst aMyNbCUMN.
OCHOBHbIE XapaKTePUCTUKN IMYNbCUIA.
ArperaTuBHas yCTOMYMBOCTb 3MYSIbCUIA. TUNbI
3MynbraTopoB U NPUHLMIMbLI MX BbIGOpPA.
Cnocobbl paspyLleHnst 3MyrbCUN.
MpakTuyeckoe NpUMeHeHne aMynbCUN.
MeHbl. Knaccudmkauusa neH. dakropsl
obecneunBatoLne arperaTMBHyto
YCTOMYMBOCTb NeH. MeTogbl nony4YeHns n
paspyLueHus. MNpakTnyeckoe NnpuMeHeHne
neH. Asposonu. Knaccudmkaumnsa asposonen.
MonyyeHnunsa asposonen. Obwasn
XapakTepucTtuka asposonen. PaspyLieHus
asposonen. OuuncTka ra3oBbIxX cpef OT
B3BELUEHHbIX YacTuLl,.

MopoLuku.

WHavBmayanbHbie 1 rpynnoBble
npeseHTauuun.

JlabopaTtopHasa pabora: "lMony4veHne
3MYJSIbCUK U N3yYeHne eé CBOMCTB".

ra

Tema 14. KonnovgHo-xummyeckne CBOMWCTBa
BMC. PactBopbl BMC kak nnocunbeHble
ONCMEPCHbIE CUCTEMBI.

BornokHucTble MaTepuarnbl Kak AucrnepcHble
CUCTEMBI.

XapakTepucTunka OCHOBHbIX OCOBEHHOCTEN
CTPYKTYPbl 1 CBOWCTB BOSTOKHOODpPasytoLLmx
nonvMMepoB 1 BONoKoH. KonnoungHo-
XMMUYeCcKas NoaroToBka TKaHen Ans
KpaweHwus. KpaweHwne, kak agcopbuuns
Kpacutens akTMBHbIMU LleHTpamu
NMOBEPXHOCTU BONOokHa. CneunanbHas
obpaboTka Ana npuaaHMs TKaHSIM HOBbIX
CBOWICTB: HECMMHaemMocTn, 6e3ycagovyHOCTy,
OrHeCTOMKOCTH, rMApodoBHOCTM U T. 4.

JlabopaTtopHas pabora: " OnpeneneHune
cTenenn HabyxaHus nonuvepa B
nogxogsiem pactsoputene".

AC




Pasgen 4. CTpyKTypHO-MexaHn4eckue
CBOWICTBA AMCMNEPCHBIX CUCTEM

OK

Tema 15. CTyKTypHO-MEXaHNYeckme
CBOWNCTBA AUCMNEPCHBIX CUCTEM.

IMoHATNE O PUBNKO- XMMUYECKON MEXAHMKE U
€€ OCHOBHbIX 3afavax.
CTtpykTypoobpasoBaHue B AUCMNEPCHbIX
cucTemax; TUMbl AUCMEPCHBLIX CTPYKTYP. y
Mprpoaa KOHTaKTOB MeXAay anemMeHTamu
CTPYKTYpPbI; MPOYHOCTb AUCTIEPCHOM
cTpykTypbl. O6pasoBaHne 1 CBOMCTBA renen.
KoarynsunoHHble CTPYKTYpbI; SABMeHNEe
TnkcoTponun. KpmuctannmsaunoHHble

CTPYKTYpbI.

Tema 16. OcHoBbI peornoruu.
Peonornyeckne mogenu: ynpyrocTb,
BA3KOCTb, NNacTuyHocTb. OnncaHne
PEOoNornYecKkoro NoBeaeHNsa ANCNEPCHbIX
cuctem Ha ocHoBe moaenen Makcsenna,
KenbBuHa, buHrama, LllBegosa. NonHbie
peoniormyeckme KpuBble
cB06OOHOOMCMEPCHON CUCTEMBI C
aHN30METPUYHbIMM YacTLaMKU 1
CBSA3HOAUCNEPCHOW CUCTEMbI C
KoarynsiuMOHHbIMW KOHTaKTamu Mexay

yacTuuamu.

JlabopaTtopHasa pabora: "ccnegosaHue
BA3KOCTW OMCNEPCHON cUcTeMbI".

KoHTponbHas pabota Ne 2 "CTpyKTypHO -
MexaHn4yeckme CBOMCTBA OUCTEPCHBIX

cuctem".

ra

WNtoro B cemecTpe (Ha kypce ansa 3A0) 32 32 89

KOHch'IbTaLI,MI/I M NPpOMEXyTOo4YHaA atrectaumsa

(Ok3ameH) 2.5 24,5

Bcero koHTakTHas pabota u CP no

66,5 113,5

AVUCLUMIIMHE

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcosoe npoekTnpoBaHune y‘-le6HbIM nnaHoMm He npeayCcMoOTpeHO

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOMN ATTECTALIUMU

5.1 OnucaHue nokasareneun, KpUTEPMEB U CUCTEMbI OLLEHUBAHUA pe3yfibTaToOB 00y4YeHus
5.1.1 MNokasaTtenu oueHUBaHUA

Kopn HanmeHoBaHue oLeHOYHOro
MokasaTenu oueHnBaHUA pe3ynbTaToB 0bydeHus
KOoMMNeTeHUuUn cpeacTea
dopmynupyeT: 3agavm KONIonaHom XMMun; 0CobeHHOCTM AUCMNEePCHbIX
CUCTEM, U3YYaeMbIX B KONNONOHOW XUMUK, X Knaccudumkaumto;
CMocoObI NOMYy4YEeHUS KONMOMAHbIX CUCTEM C 3a[aHHbIMW CBOMCTBaMU;
OCHOBbI COBPEMEHHbIX NpeacTaBneHnii 0 AUCNepPCHOM COCTOSIHUN Ten 1
0Cco0bbIx CBOMCTBAX NOBEPXHOCTHBLIX CITIOEB M AUCMEPCHbIX CUCTEM,
BKITHOYasi MONEKYNSIPHO-KUHETUYECKME, ONTUYECKNE, INEKTPUYECKME,
MeXxaHu4eckme (peorniornyeckne) CBoONCTBa; 3aKOHbI NPOTEeKaHUS Bonpochkl gns yctHoro
OMK-1 NMOBEPXHOCTHbIX SIBIIEHUI Ha pas3nUYHbIX rpaHuuax pasgena das: cobecenoBaHus

agcopbums, KanunnsipHble ABNEHUS, CMayYnBaHue u ap. MpakTnko-opMeHTUpOBaHHbIE
OpueHTupyeTcs B Npobrnemax COBPEMEHHOWN KOMMOWAHON XMMMUK, B 3apaHuns

YaCTHOCTU, YCINOBUSIX BO3HUKHOBEHWS AUCMEPCHbBIX (ha3, UX
YCTOWYMBOCTU U OCOGLIX CBOWCTBAX, @ Takke pasBUTUSI reTeporeHHbIX
CTPYKTYP C pasnuyHbIMMK Mo CBOEN NPUPOoAE MeXdasHbIMM
MOBEPXHOCTAMM pasgena.

PaccunTbiBaeT xapakTepUCTUKM CUCTEMBI MO 3a4aHHbIM YCIOBUAM C
CMOSIb30BaHUEM rpadMuecKmX U aHaNIMTUYECKUX METOAOB.




dopmynupyeT: 6a30BYI0 TEPMUHOMOTUIO, OTHOCALLYIOCS K KOMNOWOHOW
XUMUM Y XMUMWUM HAHOYACTML; OCHOBHbIE MOHATUS, 3aKOHbI U UX
MaTeMaTU4YecKoe BblpaXkeHMWe; NIorvKy NoCTPOeHUs! TEopUn
NOBEPXHOCTHbLIX SBMEHWUIA, UCXOASA U3 CBOMCTB ANCNEPCHBIX CUCTEM;

OllK-2

Bonpocbl ans ycTHOro
cobecenoBaHus
MpaKTUKO-OpUEHTUPOBAHHbIE
3apaHuna

3Ha4YeHne NoBEepPXHOCTHbIX ABMNEHWN Ans onTMMMU3aLmmn n
I/IHTeHCI/l(bVIKaLI,VIVI XUMUKO-TEXHONOIrM4YeCKnx npoueccos.

anMeHﬂeT KonnongHo-xnMmnyeckne mMetobl Anga peleHna npakTuko-
OpPMEeHTUPOBAHHbIX 3a4aC.

AHanmampyeT SKCnepnMeHTalibHble JaHHble MO onpeneneHnto Nn3oTepm
ancopGuMM, QNEKTPOKNHETUYECKOro noTeHunana, nopora Koarynauum
ncnonb3ysa u np..

5.1.2 Cuctema 1 KpuTepmm oLeHNBaHUA

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTI KOMMETEHLMI

LLikana oueHuBaHUA
YcTHoe cobecenoBaHmne

MucbMeHHas paboTa

OO6yyatowmiica B NOMHOM Mepe BriageeT
TEOPETUYECKUMIN OCHOBAMM LUCLIMMIIUHDI U
Hay4YHOW TEPMUHOMOIMEN, FPaMOTHO
nanaraet maTepwuan u cnocobeH
WNNIOCTPUPOBaTb OTBET NpUMepamu,
hakTamu, JaHHLIMU HAYYHbIX
nccrneaoBaHuin, NPUMEHATbL TeopeTUYecKue
3HaAHWUA ANS peLleHns NpakTUYeckux 3agad.
B nornyeckom paccyxgeHum npakTuko-
OpPWEHTUPOBAHHOM 3a4ayn U peLueHnn HeT
ownbok, 3agadva pelleHa pauvoHarnbHbIM
cnoco6om.

YunTbiBatoTcs 6annbl HAaKOMNMEHHbIE B
TEYEHUN CeMECTpa.

5 (oTnn4yHO)

O6yyatoLimitics BnageeT TeopeTUiecKUMm
OCHOBaMM AMCLMMMUHBI U HAYYHON
TEPMUHOINOIMEN, rpamMoTHO U3naraet
martepuan 1 cnocobeH UnnicTpupoBaThb
OTBET npumepamu, pakTaMmm, AaHHbIMU
Hay4HbIX UCCNEAoBaHWI, NPUMEHATb
TeopeTUyeckne 3HaHUA AN peLleHns
npakTUYecKknx 3adad, Ho gonyckaet
OTAernbHble HECYLLIECTBEHHbIE OLLNOKMN.
MpaKTUKo-opueHTUpOoBaHHas 3adada
BbINONTHEHA B COOTBETCTBUW C 3a4aHVEM.
MMmeloTcs OTaenbHble HECYLLIECTBEHHbIE
OLIMBKN B pacyeTax Wnu OTCTYMNMeHus ot
npasun oPopPMIEHUs.

YuunTbiBaloTcA 6anmnbl HakonneHHbIe B
TeyeHun cemecTpa.

4 (xopoLwuo)

OOyuatowmiics BnageeTt 4acTUYHO
TEOPETUYECKMMU OCHOBAMMW AUCLMMINHBI U
Hay4HON TepMmnHOMormen, pparmeHTapHo
cnocobeH unncTpupoBaTh OTBET
npuMepamu, 4OonycKaeT HECKOSbKO
CYLLLEeCTBEHHbIX OWNBOK B OTBETE.

B noruuyeckom paccyxgeHun npakTuko-
OPWEHTUPOBAHHOM 3adayn  HeT
CYLLECTBEHHbIX OWNOOK, HO AonyLleHa
CyLLeCcTBEeHHas owmnbka B MaTeMaTniecKmx
pacyeTax. [1pyn aTOM HapyLleHbl NpaBunia
ocbopMneHus.

YuntbiBatoTCst 6anmbl HAKONMEHHLIE B
Te4YeHun ceMecTpa.

3 (ynoBneTBOpUTENBLHO)

Obyuatowwmiica He Bnageet
TEopeTUYECKUMN OCHOBaMM AUCUUMIUHBI U
Hay4YHOW TEPMUHOMOIMEN, AEMOHCTPUPYET
OTPbIBOYHbLIE 3HAHUS, HE CNOCOOEH
WNNIOCTPUPOBaTb OTBET NpUMepamu,
JonycKkaeT MHOXECTBEHHbIE CYLLECTBEHHbIE
oLIMBKN B OTBETE.

MmetoTcs CyLLeCcTBEHHbIE OLIMOKN B
NOrMYECKOM paccyXOeHUM U B peLleHn
NpPaKTUKO-OPUEHTUPOBAHHOW 3a4a4N.

2 (HeyOoBMNETBOPUTESBbHO)




OTcyTCTBYET OAUH UMW HECKONBKO
0b6s3aTenbHbIX aNEMEHTOB 3afa4u, a Takke
MHOro4MCreHHble rpybbie owmnbku, nnbo
coepXXaHue NpakTUKo-OPUEHTUPOBAHHON
3aJa4M MONHOCTbIO HE COOTBETCTBYET
3aaHnIo UK peLleHne OTCYTCTBYeT.

He yuutbiBatoTCa 6annbl HakonneHHble B
TeyeHun cemecTpa.

5.2 TunoBble KOHTPOSIbHbIE 3aA4aHUA UNN UHbIe MaTepuarbl, HeoGXxoAMMbIEe AN OLleHKU 3HaHUA, YMEHWUHN,
HaBbIKOB U (UNK) ONbiTa AeATENbHOCTU
5.2.1 NepeyeHb KOHTPOSNbHbLIX BONPOCOB

Ne n/n |

dopMynMpoBKM BONPOCOB

Cemectp 5

I'Ipe,qmeT 1 3agaymn konnomngHom xummn. ObLyasn XapakTepucTtmka AnCrnepcHbIX CUCTEM. KﬂaCCVId)I/IKaLI,I/IFl
AncnepcHbIX CUCTEM.

KonuyecTBeHHble XapakTepucTukn ancnepcHbIX CUCTEM! XapaKTepVICTVI‘-IeCKVIVI pa3mep, AnCnepcHOCTb,
yaenbHaaA NoOBEepPXHOCTb, MoJiHaA n3bbIToYHas NOBEPXHOCTHAA 3HEPrmna CUCTemMbl.

,D,VICI'IepI'aLWIOHHbIe N KOHOEeHCaUMOHHbIE MeTOdbl NoJNTy4YeHUA OnCnepCHbIX CUCTEM.

Ocobble cBoiCcTBa NOBEPXHOCTU pasaena gas. MoBepxHOCTHasA aHeprus. YaernbHas NoBepXHOCTHasA 3Heprus 1
NOBEPXHOCTHOE HaTsXkeHue. PakTopbl, BIUSAIOLWMNE HA NOBEPXHOCTHOE HATSXKEHUE XUOKOCTEN: XMMMYecKas
npupoaa BelllecTBa, TemnepaTypa, KpMBMU3Ha NOBEPXHOCTM U Ap. MexdasHoe HaTsXKeHne Ha rpaHuue pasgena
ABYX XWOKOCTEN; Npasunno AHTOHOBA.

Apcopbuus pacTBOPEHHOro BeLLecTBa Ha MOBEPXHOCTU pacTBopa. [T0BEPXHOCTHO -akTUBHbIE U MOBEPXHOCTHO
-MHaKTUBHbIE BellecTBa. M3bbiTouHan agcopbuunsa Mb6oca. YpasHeHne agcopbunm M'mb6ca. 3aBMCMMOCTb
NMOBEPXHOCTHOIO HaTsAXeHUs pacTBopa oT kKoHueHTpauuun MNMAB. YpasHeHue LUnwikosckoro. NoBepxHocTHas
aKkTMBHOCTb. MpaBuno Tpaybe.

YpaBHeHue JleHrmiopa, ero cBa3b ¢ ypaBHeHusIMK nb6ca n LLnwwkoBckoro.

Ancopbuus Ha TBepaoi noBepxHocTu. Pusudeckas agcopbumst. Xemocopbums.

MaTtemaTunuyeckoe onucaHue nsotepmbl agcopbumnn. Teopus MOHOMOMEKYNsipHOW agcopbumm JNleHrMiopa.

O|o|IN|D

MoTeHumanbHas Teopust NONUMOIeKynsipHon agcop6umm MonsHu.

N
o

Teopus nonumonekynspHor agcopbumn. YpasHeHne bpyHayapa- AmmeTta-Tennepa. OnpenenexHve yaensHon
NMOBEPXHOCTUN afCOpPOEHTOB.

11

Apncopbuusa ns pacteopoB. OcobeHHOCTN agcopbumm MONeKyn n MOHOB U3 PAacTBOPOB Ha TBeEpAOW
nosepxHocTn. MonekynsipHasa agcopbums u3 pacteopoBs. [1paBuno ypaBHMBaHUS nonspHocTen Pebunaepa.
YpaBHeHue PpenHgnmxa.

12

MoHHag ap,cop6u,|/|ﬂ 13 pacTBOpPOB. OCHOBbI MIOHHOIO 0OMeHa.

13

Koreausi. Pabota koreaun. Aaresusi. Pabota agresunn.

14

CmaumBaHue u pactekaHue. KpaeBon yron cmaunBanusi. 3akoH KOHra. JinodunbHble 1 nnodobHble
noBepxHOCTU. Ycnosusa pactekaHus. Mogmcuumpytowee genctaue MNAB: rugpocdunmsaums n
rmapocpobusaLmsa noBepxHOCTEN.

15

OcobeHHOCTN UCKPUBIIEHHOW rpaHuLbl pasgena gas. PaBHoBecKe Ha UCKPUBEHHOM NOBEPXHOCTM.
KanunnspHoe pgaBsneHue. YpasHeHue Jlannaca.

16

KaI'IVIJ'IJ'IﬂprIe ABJIEHUA. KaI'IVIJ'IJ'IﬂpHOG nogHsTue xugkoctn. Metoabl onpeneneHnda noBepxHOCTHOro
HaTAXEeHUA XNOKOCTWN.

17

[aBneHne HacbIWEHHOro napa Hapj VICKpVIBJ'IeHHOVI NOBEPXHOCTbHO XXNOKOCTWU. YpaBHeHme TomcoHa

18

[BoliHon anekTpuyeckuii cnon (03C). O6pasoBaHne ABONHOMO aNEKTPUYECKOrO CIost Ha rpaHuLe pasgena

as.

dopmmpoBaHne JOC nytem noHHon agcopbumm. Mogenu ctpoerus O0IC (Teopus LLUtepHa).

19

CTpoeHune OBOMHOMO anekTpuyeckoro cnosi. AacopbumnoHHas u anddpysHas yactb 43C.
ONEeKTPOKNHETUYECKMI NoTeHUMan. BnuaHmne anekTponnToB Ha TonwmHy auddysHoro cnos. MNepesapsaka
NMOBEPXHOCTU 30111 MHOro3apsiAHbLIMU NPOTMBOMOHAMM.

20

AnekTpoknHeTnYeckne sBrnenHus. OnbiTbl Pelicca. AnekTpodopes. AnekTpoocMmoc. BosHMKHOBEHME
noTeHuuana Te4yeHns. BosHMKHOBEHME NoTeHumana cegumeHTaumu. OnpegeneHune A3eTa- NoTeHUumana 3ons
MeToZdamMu anekTpodopesa 1 aekTpoocMoca. YpaBHeHue MenbmronbLa-

21

AI'peFaTVIBHaﬂ n ceauMeHTaunoHHasn yCTOVI‘-IVIBOCTb ANCnepcHbIX CUCTEM. d)aKTOpr, obecneunBatone
cegMMEeHTaUuNOHHYO yCTOVI‘-IVIBOCTb. d)aKTOpr arperaTMBHon yCTOVI‘-IVIBOCTVI J'IVIOd)O6HbIX ANCnepcCHbIX CUCTEM.

22

Crabunumayollee aencTene ABoVHbIX Anddy3HbIx cnoes MoHoB. Koarynaumsa ruapodobHbix 3onem
anekTponuTamu. KoHueHTpaunoHHas un HeMTpanuaaumoHHas koarynsaums. lNMopor koarynauuu; npasuna
anekTponuTHOM koarynsauun (npaswno LWyneue-rapam). Kputepun Snnepca-Kopda. 30HbI yCTONYMBOCTU MpU
nepesapsgke KonnongHelx yactuy,. Koarynaumsi cMecsammn arekTpornuToB, retepokoarynsums.




23

CTpyKkTypHO-MexaHuyeckuin 6apbep no PebrnHaepy kak daktop ctabunusaumm gucnepcHbix cnucteM. dddexT
MapaHroHn — N'mb6bca (acpdekTnBHan ynpyroctb agcopbLUMOHHBIX CrOEB) Kak dhakTop cTabunusauum nneHok,
neH 1 3MyrbCUN.

24

OcHOBbI TEOPUM YCTOMHYNBOCTU NTMOGOOHLIX 30M€EN.
Teopusa OJI®0. beicTpas n meaneHHas koarynsums. Nentusagus.
PacknuHuBatowee fasneHue no Jepsruny.

25

Muuenno6pasoBaHue B pactBopax NAB. TepmoanHammka muuennobpasoBaHus. Kputuyeckas KOHUEHTpaums
muuennobpasoBaHus. Temnepatypa Kpadpta. Contobunumsaumsa B pactBopax muuennobpasyowmx MNMAB.

26

Ctpoenuve muuenn MNMAB. KonnonaHsle noBepxXHOCTHO-akTUBHbIE BellecTBa (IMAB); nx knaccudukauus no
MONEKYNAPHOMY CTPOEHMIO (AHWOHHbIE, KATUOHHbIE, aM(ONUTHbIE, HEMOHOTEHHbIE, HU3KO- 1
BbICOKOMOIEKYNSAPHbIE) U MO MeXaHU3My AeNCTBUS (CMauuBaTenu, gucneprartopsbl, ctabunusaTopsl, MoloLLme
BewecTBa). XKngkokpuctannuyeckme gasbl.

27

Omynbenmn. Knaccudukauusa amynscui. Npsamele n obpaTtHble aMynbeun. OCHOBHbIE hakTOpbl YCTONYMBOCTU
amynbeui. M'vapodunbHo-nMnoduneHbin 6anaHc amynsratopoB. O6palueHue a3 amynbcuin. MeToabl
nony4eHus aMynbCcuii. Tunbl SMynbratopoB U NPUHUMNBI UX Bbibopa. Cnocobbl paspyLLeHns My bCUN.
BbICOKOKOHLIEHTPMPOBaHHLIE 3Mynbeuu. [pakTnyeckoe NpuMeHeHve.

28

MeHbl. Knaccudpumkaumsa. Metoabl nonydeHns. OCHOBHble XapakTepucTuku neH. OCHOBHLbIE dhaKTopbl
YCTOMYMBOCTM NeH. MNMeHoobpasoBaTenu. Metoapl paspylieHust. [pakTnyeckoe NpUMeHeHMe.

29

Aaposonu. Knaccudmkaumsa. MeTtoabl nonydeHus asposonen. ObLas xapakrepucTuka asposonei. Metoapl
paspyLueHns asposonein. O4ncTka rasoBbliX CUCTEM OT B3BELLEHHbIX YacTuL,. JNeKTpounbTpLI.

30

MonekynspHo-KMHeTUYECKME CBONCTBA ANCNEPCHbIX cucTeM. BpoyHoBcKoe aBmkeHne. CtaTuctTudeckas
Teopusi OPOYHOBCKOIO ABWKEHUST DVHLLTENHA.

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

31

CegumeHTaums B AncnepcHbIX cCuctemMax, ceaUMEeHTaUMOHHbIN aHanus cycneH3m?1.

32

CeLI,I/IMeHTaLI,I/IOHHO-LI,I/I(bey3VIOHHOG paBHOBeCKe KOJIMoOngHbIX YacTuu,.

33

OnTuyeckne ABneHns B AncnepcHbIX cucteMmax n metTobl nccnegoBaHnAa ancnepcHbIX CUCTEM, OCHOBaHHbIE
Ha onTu4eckmx ceomncteax. PaccesHue n nondapusauua ceeta B KOJJIOMAHbIX CUCTEMaX. 3akoH Penesa n
ycnoBua ero npuMeHnMoOCTH. HepeneeBCKoe paccedHue.

34

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

TypbugnmeTpus. YnbTpaMmukpockonus. [NpyuMmeHeHne 3neKTPOHHOM MUKPOCKOMUN U PEHTTEHOBCKMX

35

BA3KOCTb KOMMNOUAHBLIX CUCTEM. 3aBUCUMOCTb BASKOCTU OT KOHLIEHTpaLMU AUCNepcHoit dasbl. MprumHb
OTKMOHEHMS SKCMEPUMEHTANbHBLIX 3HAYEHUI BA3KOCTM OT pacyeTHbIX N0 ypaBHEHWo JiiHWTenHa. TeveHne
CTPYKTYPUPOBAHHBIX CUCTEM.

36

CTpykTypoo6pa3oBaHue B OUCNEPCHbIX CUCTEMAX; TUMbl AUCMEPCHBIX CTPYKTYP. Mprpoaa KOHTAKTOB MexXay
3MeMeHTaMmn CTPYKTYpPbl; MPOYHOCTb AMCMEPCHON CTPYKTYphl. O6pasoBaHune 1 CBOWCTBA renen.
KoarynsiumoHHble CTPYKTYpbl; IBIIeHWE TUKCOTponunu. KpucTannmsaumnoHHble CTPYKTYpbI.

37

OcHoBbI peornorum.

Peonornyeckne mogenu: ynpyroctb, BA3KOCTb, NNacTUYHOCTb. OnMcaHme peoriormyeckoro noBeaeHus
OMCNEepPCHbIX CUCTEM Ha ocHoBe Mmoaenen Makceenna, KenbBuHa, buHrama, LLBegosa. MonHble
peonornyeckne Kpueble cBO6OAHOANCNEPCHON CUCTEMbI C aHU3OMETPUYHBLIMUK YacTuLaMn 1
CBSI3HOAMCMEPCHOW CUCTEMbI C KOarymnsilMOHHbIMU KOHTaKTaMu MeXay Yactuuamu.

38

BonokH1CTbIe MaTepuarbl Kak OUCNepCHbIE CUCTEMbI. XapakTepUCTMKa OCHOBHBLIX 0COBEHHOCTEN CTPYKTYpPbI 1
CBOWCTB BOMOKHOOBPA3YyoLLMX MONMMEPOB U BOMOKOH. KonnouaHo-xmMmyeckas noarotoBka TkaHen ans
KpalleHus. KpallueHue, Kak ancopbLms KpacuTens akTUBHLIMU LieHTpaMuy NOBEPXHOCTM BOMOKHA.
CneuvanbsHas 06paboTka Ans npuaaHna TKaHAM HOBbIX CBOMCTB: HECMUHAeMoCTH, 6e3ycagouHocTyH,
OrHECTONKOCTH, rMapodoBHOCTU 1 T.4.

39

KonnongHo-xummnyeckme ceorictea BMC. PactBopbl BMC kak nnodunbHble AUCNEPCHBIE CUCTEMBI.
BonokHUcTble MaTepuansl Kak QUCNEPCHBIE CUCTEMBI.
XapaKkTepncTrka OCHOBHbIX OCODEHHOCTEN CTPYKTYPbl 1 CBOMCTB BONTOKHOOOPA3yLLNX NONMMEPOB U BOMOKOH.

40

KonnouaHo- xumuyeckas noaroToBka TKaHew Ana kpalueHus. KpalueHue, kak agcopbuus kpacutens
aKTUBHbLIMU LIEHTPaMK NOBEPXHOCTM BomnokHa. CrneupanbHas 06paboTtka Ans npuaaHna TKaHAM HOBbIX
CBOWCTB: HECMMHAEMOCTH, 6e3ycago4HOCTMH, OTHECTOMKOCTU, TMAPOdoBHOCTU U T. A.




5.2.2 TunoBbIe TeCTOBbIe 3a4aHusA
He npegycmoTpeHo.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3afaHUA (3afgaym, Kenchbl)

1. 3onb xnopuaa cepebpa nonyyeH npu cmeweHun 25 mn 2 %-Horo pacteopa NaCln 15 mn 0,01 M
pactBopa AgNO3. Hanucatb oopMyny MULENTIbI 1 ONPeAENUTb HanpaBieHne ABMKEHUS OUCNEPCUOHHON cpeabl Npu

AneKkTpoocMmoce.

2. Ha pucyHke npeacTaBneHbl 3aBUCMMOCTU NAgeHWs @ - MoTeHUuana B ABOWHOM UOHHOM CIl0€ AJis 3081
xnopuaa cepebpa ¢ pasnu4yHoi koHueHTpauuen anektponuTta NaCl. Kakas kpuBasi otBe4aeT HanborbLuein

yCTONYMBOCTY 30N97?

3. Moporu koarynsumm rugpo3sonst As2 S3 nog gencrtemnem anektponuto NaCl, K2S0O4, Ca3P04 paBHbl
COOTBETCTBEHHO 24 MMonb/n, 11,5 mmonb/n, 6,5 mmonbs/n. OnpegenuTb 3HaK 3apsga KONMMOMAHON YacTumubl.

5.3 MeToaunyeckue maTepuansl, onpegenstowme npoueaypbl oueHUBaHUA 3HaHUI, YMEeHUI, BnageHui (HaBbIKOB
¥ (WnKN) NpPaKTUYeCKOro onbiTa AeATEeNIbHOCTH)
5.3.1 YcnoBusa ponycka oby4arowierocs K npoMexxyTo4HoM aTTecTaumm U NopsiaoK NMKBMAALMA aKkaAeMM4ecKomn

3a40J1XKeHHOCTU

MpoBeaeHve NPOMEXYTOYHOW aTTeECTaLUMM pernameHTUpoBaHO NokanbHbIM HOPMaTUBHbIM aktom CIM6ryYnTa
«lMonoxeHne 0 NPOBEAEHUN TEKYLLETO KOHTPOMS YCNEBAEMOCTU 1 NPOMEXYTOYHOM aTTecTauum 0bydatoLLMXCs»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMm No AUcCUmnIIMHe

YcTHas +

5.3.3 Ocob6eHHOCTH NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No ANCUUNIINHe

NMncbmeHHas

KomnbroTepHoe TecTupoBaHune

NHas

B03MOXXHOCTb NONb30BaThLCSA cnpaBO4HbIMU Tabnmuamn, KarnbKynATOPOM. BpeMﬂ Ha NoAroToBKy oTBeTa no

bunety 60 MUHYT.

lMocne HanucaHna OTBETOB Ha BOMPOCHI bunetamn peleHna NpakTUuKo-OopneHTUpPOBaHHbIX 3agaHni -
cobecenoBaHue no npeactaBfieHHOMY CTyOEeHTOM OTBETY. OueHunBaeTCst He TOSbKO yMeHue norn4eckn npaBuiibHoO 1
MaTemMaTu4eCckm BEpHO pelwnTb 3agayun, HO U ymeHune 3allluTuTb CBoOW cnocob peweHna n BbiBO4 O GbVI3VI‘-IeCKOM CMbICcne

pac4eTHOro oTBeTa B COOTBETCTBUM C KOMNETEHUNAMU.

6. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNIUHDbI
6.1 YuyebHasa nutepartypa

ABTOp 3arnasue MN3gaTtenbcTBo | [oa nspaHma | Ccbinka
6.1.1 OcHoBHas yuyebOHas nutepartypa
Napuukuna, H. U., dusunyeckas n konnongHas Hosocubupck: http://www.iprbooksh
Kagumosa, A. B. xumus. MNpakTukym Hosocubupckuin op.ru/99237.html
rocyapCTBeHHbIN 2019
TEXHUYECKNIA
yHUBEpCcUTET
Mywkambapos H.H. dusnyeckas u KonnongHas https://ibooks.ru/read
XUMUS  : y4ebHuk ans ing.php?
MeAULIMHCKMX BY30B (C Mocksa: ®nuHTa 2020 short=1&productid=3
3afja4amuv 1 peLeHnamun). — 72013
5-e n3g., ctep. YuebHuk
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
[masavesa, E. H., KonnongHasa xumus. http://www.iprbooksh
YcneHckasi, M. B. MeToauueckune ykasaHus K CaHkT-leTepbypr: 2015 op.ru/66508.html
BbIMOSTHEHMIO NabopaTOPHbIX YHusepcutet UTMO
paboT
3anueBa E. 1., KonnoungHast xmmusi. http://publish.sutd.ru/
"pebeHHukoB C. P., [MoBEpPXHOCTHbIE ABMNEHNSA B cne.: cnieryntn 2014 tp_ext_inf_publish.ph
N6parnmosa P. U. XUMMUYECKON TEXHOMNOTNN p?id=2068
BpsHckun, b. A. KonnomngHas xumnsa CapartoB: Bysosckoe 2017 http://www.iprbooksh
obpasoBaHue op.ru/66632.html
Bonkoea, O. B., KonnouagHas xummsa CamnkT-TNeTepbypr: http://www.iprbooksh
Hukunwosa, H. W. Yuusepcutetr UTMO, 2015 op.ru/66507.html
UHCTUTYT Xonoaa u
BMoTEXHONOMNIA
3anueBa E. N, KonnoungHast xmmusi. http://publish.sutd.ru/
"pebeHHukoB C. P., [lncnepcHble cucTembl n cne.: cnieryntg 2015 tp_ext_inf_publish.ph
N6parnmosa P. U. NOBEPXHOCTHLIE SABIEHUS p?id=2722




Mapkos, B. ®., KonnongHasa xumus. ] http://www.iprbooksh
AnekceeBa, T. A,, Mpumepbl 1 3apgaun EKaTepVIH6yPF. op.ru/69612.html
BpycHuubiHa, J1. A, Ypansckui . 2015
Mackaesa, J1. H., henepansHoin
Mapkos, B. ®. yHuBepcuteT, 36C ACB
W6parumosa P. ., KonnoungHas xmmus. http://publish.sutd.ru/
'pebeHHukoB C. O., CenMMEHTaUNOHHBIV MeTo[, tp_ext_inf_publish.ph
3anuesa E. M., aHanmsa gucnepcHbIxX Ccne6.: cnerynta 2018 p?id=2018221
XonoxoHosa J1. U. cuctem VIHTepakTvMBHas
nabopatopHas paboTa
3uma, T. M. KonnongHas xumus. Hosocubunpek: http://www.iprbooksh
JTabopaTopHbIN NPaKkTUKyM HosocnGupckuii op.ru/91220.html
rocyapCTBeHHbIN 2017
TEXHUYECKUN
yHVMBEpcuTeT
Hosukoea, E. A., KonnongHasa xumus: Mocksa: agaTenbckuin 2016 http://www.iprbooksh
®ponos, I'. A. NOBEPXHOCTHbIE ABMNEHUS Oom MUCuC op.ru/98070.html
JloceBa, M. A., KonnongHasa xumus: Camapa: Camapckuii http://www.iprbooksh
PacwenkuHa, H. A., NOBEPXHOCTHLIE SABNEHUS, rocyaapCTBEeHHbIN 2020 op.ru/105209.htmi
Kyapswos, C. tO. OUCMEPCHBIE CUCTEMBI, TexHu4ecKun
HaHoOmMaTepnarnbl yHuBepcuteT, 96C ACB
Cnitocape, O. A. KonnongHas xumus Benropoa; Benropoackuii http://www.iprbooksh
nonnmMmepoB Focyﬂ,apCTBeHHbIVI op.ru/92260.htm|
TEXHOITOTMYECKUN 2017
yHuBepcuteT um. B.I.
Lyxosa, 36C ACB

6.2 MNepe4yeHb NpodeccMoHanbHbIX 6a3 AaHHbIX U MH(OPMALMOHHO-CNPABOYHbLIX CUCTEM

1. BecnnaTHbIN OHNANH MHCTPYMEHTaPUIA NO XUMUK. TeKyLllasa BEPCUA CoaepXnT 6onee 4 MIH. onMcaHuin
coeguHeHun n 6onee 8 mnH. nsomepoB. ChemDB Web Interface Index http://cdb.ics.uci.edu/
2. MHdpopmaumoHHas cuctema «EgnHoe okHo gocTyna k obpasoBaTenbHbiM pecypcamy http://window.edu.ru/

3. OnekTpoHHO-6ubNMnoTeyHas cuctema IPRbooks  http://www.iprbookshop.ru
4. OnekTpoHHasa bubnuoTteka yuyebHbix nsganuni CreryrTn http://publish.sutd.ru

6.3 Mepe4yeHb NULEH3NOHHOIO U CBO6OAHO pacnpoCcTpPaHAeMOoro NporpaMmMHoOro oéecneyeHus
1C-butpukc: BHyTpeHHun noptan yyebHoro 3aBegeHus
Microsoft Windows Professional Upgrade Akagemunuyeckas nuueH3auns
Microsoft Office Standart Russian Open No Level Academic

6.4 OnncaHue maTepmanbHO-TEXHUYECKOMN 6a3bl, HEOB6XoAMMOW ANA OocyLlecTBNeHNA obpasoBaTenbLHOro
npouecca no gucumnnmHe

CneuvanuanpoBaHHas KOnmnonaHo-xmmmnyeckas nabopaTopusi, KOTopas ocHalleHa:

XMMWUYECKOW NOCYA0N, peakTMBamu, aHanNUTUYECKUMU U TOPCUOHHBIMI BECAMMU, CYLUUMBHBIM LKadomM,
BLITSKHLIMU LIKadpamu, AMCTUNNIATOPOM, YCTAHOBKOMN AMs ONpeaeneHns MoBEPXHOCTHOO HaTKEHUA METOIOM
PeGuHaepa, ycTaHOBKOW ANs onpeaeneHus NoBepXHOCTHOIO HaTsHKeHMs cTanarmoMeTpUYeckum MeToaoM, NpuGopom
ANSa onpeneneHns onTUYecKon NNOTHOCTU KoNnouaHbix cuctem ®IK-77, ancopOLUMOHHBIMU MOHOOGMEHHbBIMU
KONMOHKaMW, YCTaHOBKOW AN pereHepaumm MOHOOBMEHHbIX CMOS, YCTaHOBKOW A5 OnpeaeneHns BenudmHbl A3eTa-
noTeHuMana MeTofoM afekTpoocmMoca, HabyxomeTpamu, 060pyaoBaHNEM AN CUHTES3A U Koarynauum KOnmonaHbIx
cucTeM.

B naGopaTtopuu umeeTcsl 4ocka, NepcoHarnbHble KOMMNbITEPbI U MyNbTUMEANAHbIN 3KpaH AN BbINONHEHUS
UHTEpaKTUBHbIX paboT 1 NpoCcMOTpa BuaeomMaTepmaros.

AyanTtopus OcHalueHne

MynbTuMeguiiHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka
JlekumoHHas y A PyA H P A

ayautopust
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