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KaHanaaT XMMUYecknx Hayk, floueHT JNlanaTtuH Hukonan
AHaTonbeBuY

Ot kadeapbl cocTaBUTENS: Hosocenos Hukonaim

3aBeaytowmi kadeapor TEOPETUHECKON U NPUKNagHON MeTpoBuny
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Ot BbInyckatoLen kadeapbi: AcTawkmHa Onbra
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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 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:

dunanyeckasa xumus

AHanuTnyeckas Xxumusa n pmsnMkKo-XxMMmMyeckne MeToabl aHanmsa
O6Lwasn n HeopraHuyeckas XMmMust

MaTemaTuka

duanka

MHopmaumoHHbIe TEXHOMOMMN

OpraHunueckasa xmmmns

2 KOMMNETEHUNUN OBYYAIOLWLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMINHDbI

OMNK-1: CnocobeH n3yyaTtb, aHanIM3npoBaTb, UCNOJIb30BaTb 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 onpepneneHna KOSMOVAHOWN XMUu, NPU3HaKn 0OBHEKTOB KOMMOWMAHOM XUMUK, BaXKHeWLIne ans
ANCNepcCHbIX CUCTEM NOBEPXHOCTHbIE ABTEHUA.

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

BnapeTb: MeTogamun cMHTE3a AncnepcHbIX CUCTEM N OLEHKN UX YCTOIZ‘-IVIBOCTM, nposegeHuna ancnepcHoro aHanuns3a n aHanuaa
NOBEPXHOCTHbLIX NPOLECCOB.




3 PE3YJIbTATbI OBYYEHUA NO ANCUUNNUHE

KoHTakTHas
paboTa

MHHoBaU, dopma
dopmbl TekyLiero
3aHATUN KOHTpOSS

CP

JTek. J1ab. (Yacet)
(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 ncropmuydecknin 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 HAMKU 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
nccnenoBaHuin MONEKYNSPHO-KMHETUYECKNX
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 NOBEPXHOCTHAsA 3HEPrus.
[MoBepXHOCTHOE HaTsXKeHUe Ha rpaHule das.
dakTophbl, BNNAIOLLME 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 XKUOKOCTU
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.
MpaBnno ypaBHMBaHUS NONSIPHOCTEWN
PebuHpepa. YpaBHeHne dperHgnmxa.
WoHHasa aacopbumsa us pacTBOpoB.

OCHOBbI MOHHOIO 06MeHa; posib OOMEHHOW
agcopbunm B NoYBOBEAEHUN, MPU
XUMUYECKMX cnocobax BOOOOYNCTKN.
Mogudurunpytowee agencreune MNAB:
rmgpocmnmnsaums n rmgpocgobmsaums
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
NMoBEePXHOCTM 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 06pa3oBaHNs U CTPOEHUE
OBOViHOro anekTpuyeckoro cros (43C) Ha
rpaHuue pasgena gas. Mogenu ctpoeHus
NO3C. Teopus LtepHa.
OneKTpoKnHeTU4eckuin noteHuman. CtpoeHune
Muuennel rmgpodobHoro 3ons. BnvaHue
nHANepeHTHbIX N HeMHANDDEPEHTHBIX
3NEKTPONUTOB Ha 3NTEKTPOKMHETUYECKUN
noteHuuan. MNMepes3apsiaka NOBEPXHOCTM.
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. YCTONYMBOCTb ANCNEPCHBIX CUCTEM.
O6Lwme noHaTMA. ArperaTuBHas u
ceQMMeHTaLMOHHas yCTONYMBOCTb
ONCNEPCHBbIX CUCTEM.

dakTophl, obecnevnBatoLne
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. MuuennspHble 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 3MYJSIbCUIA. 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 BOJSTOKHOODPasytoLLmx
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. CTpyKTypHO-MexaHn4eckue
CBOWNCTBA AUCMNEPCHBIX CUCTEM.

IMoHATNE O PUBNKO- XMMUYECKON MEXAHMKE U
€€ OCHOBHbIX 3afavax.
CTtpykTypoobpasoBaHue B AUCMNEPCHbIX
cucTemax; TUMbl AUCMEPCHBIX CTPYKTYP. 1
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 Mmoaenen 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 cUcTeMbl".

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] OLIEHO4YHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOM ATTECTALIUU

5.1 OnucaHue nokasareneun, KpUTEPMEB U CUCTEMbI OLLEHUBaHUA pe3yfibTaTOB 00y4YeHus
5.1.1 MNokasaTtenu oueHUBaHUA

Kopn HanmeHoBaHue oLeHOYHOro
lMoka3aTenu oueHnBaHNS pe3ynbTaToB 0by4eHus
KOoMMNeTeHUuUn cpeacTea
dopmynupyeT: 3agavm KONIonaHom XMMun; 0CobeHHOCTM AUCMNEePCHbIX
CUCTEM, U3YYaeMbIX B KONNONOHOW XUMUK, UX Knaccudumkauuto;
CMNocoObI NOMYyYEeHUS KONMOMAHbIX CUCTEM C 3a[aHHbIMW CBOMCTBaMU;
OCHOBbI COBPEMEHHbIX NpeacTaBneHnii 0 AUCNepPCHOM COCTOSIHUN Ten 1
0Cco0bbIx CBOMCTBAX NOBEPXHOCTHBLIX CITIOEB M AUCMEPCHbIX CUCTEM,
BKITOYasi MONEKYNSIPHO-KUHETUYECKME, ONTUYECKNE, SNEKTPUYECKME,
MeXxaHu4eckme (peorniornyeckne) CBoONCTBa; 3aKOHbI NPOTEeKaHUS Bonpochkl gns yctHoro
OMK-1 NMOBEPXHOCTHbIX SIBIIEHUI Ha pas3nUYHbIX rpaHuuax pasgena das: cobecenoBaHus

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

YaCTHOCTU, YCINOBUSIX BO3HUKHOBEHWS AUCMEPCHbBIX (ha3, UX
YCTOMYMBOCTM 1 OCOBbLIX CBOWMCTBAX, a TAKKe Pa3BUTUS FreTEPOreHHbIX
CTPYKTYP C pasnuyHbIMMK Mo CBOEN NPUPOoAE MeXdasHbIMM
MOBEPXHOCTAMM pasgena.

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




(DopmynvlpyeT: 6a30Byt0 TEPMUHOIOINNI, OTHOCALLLYHOCA K KOSnonaHowm BOﬂpOCbI Aana yctHoro

OMK-2 XUMUN U XUMUN HAHOYAaCTUL,; OCHOBHbIE€ MNMOHATUA, 3aKOHbI N UX cobecenoBaHus
MaTeMaTun4ecKkoe BblipaXeHune; Nornky nocTpoeHna Teopun |_|paKTI/IKO-OpVIeHTVIpOBaHHbIe
NOBEPXHOCTHbIX SABMEHUN, UICXOASA N3 CBOUCTB ONCNePCHbIX CUCTEM, 3agaHnda

ncnonb3ysa u np..

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

5.1.2 Cuctema 1 KpuTepmm oLeHNBaHUA

Kputepun oueHMBaHNA cHOPMMPOBaAHHOCTI KOMMETEHLMI

LLikana oueHuBaHna

YcTHoe cobecenoBaHme

MucbmeHHas paboTa

5 (oTnun4HO)

Ob6yuyatowminca B NonHoOM Mepe Bnageet
TEopeTUYECKUMN OCHOBaMM ANCLUMINHBI U
Hay4HON TEPMUHONOTMEN, FPAaMOTHO
n3naraet matepwan n cnocobeH
WNMIOCTPUPOBAaTL OTBET NpUMepamu,
dakTaMu, JaHHBIMU Hay4YHbIX
nccneaoBaHUn, NPUMEHSITb TEOPETUYECKME
3HaHWS ONs peLleHns NpakTUYecknx sagay.
B nornyeckom paccyxgeHum npakTuko-
OPWEHTMPOBAHHON 3a4a4yun U peLLeHnn HeT
ownbok, 3agava pelleHa paunoHanbHbIM
crnoco6om.

YuuTbiBaoTCcA 6annbl HAKOMNMEeHHbIE B
TeYeHUn cemecTpa.

4 (xopoLwuo)

O6yyvatouiics BrnageeT TeopeTUYeCKUMM
OCHOBaMM AMCLIMMIMUNHBI U HAYYHOM
TEPMUHOIMOrMel, rpamoTHO usnaraet
martepuan u cnocobeH UNnCTpupoBaTh
oTBET NpuMepamu, bakTamu, AaHHLIMU
HayYHbIX UCCNEaoBaHWUN, NPUMEHATb
TeopeTuYecKkme 3HaHUsA ansa peLleHns
npakTU4Yecknx 3agad, Ho gonyckaet
OTAENbHbIE HECYLLIECTBEHHbIE OLLUGKM.
MpakTMKo-opueHTUpoBaHHas 3agada
BbINOMHEHa B COOTBETCTBUW C 3aJaHMEM.
NmeloTcs oTaenbHble HECYLLIECTBEHHbIE
owwnBKN B pacyeTax WM OTCTYMNMeHUsa oT
npasun oPopMIeHus.

YyuTbiBaloTcs 6anmnbl HaKOMMNEHHbIE B
TeyeHun cemecTpa.

3 (ynoBneTBOpUTENBLHO)

O6yyatowmiics BnageeT YacTudHO
TeopeTUYECKMMM OCHOBaMU ANCLMMMWHBI 1
Hay4HOW TepMUHONOrMen, parmeHTapHo
cnocobeH UnncTpupoBaTh OTBET
npumepamu, AonycKaeT HECKOMbKO
CyLLEeCTBEHHbIX OLWNBOK B OTBETE.

B noruyeckom paccyxaeHun npakTuko-
OPWEHTUPOBaHHOM 3adaun HeT
CyLLeCTBEHHbIX OWKNBOK, HO AonyLleHa
cyllecTBeHHas owmnbka B MaTeMaTUYeCKMX
pacyeTtax. [1pu aTOM HapyLueHbl NpaBuna
ohopMIEHNS.

YuutbiBatoTca 6annbl HakoMneHHbIe B
TevyeHun cemecTpa.




2 (HeynoBnNEeTBOPUTENBHO)

Obyuvatowmica He Bnageet
TEopeTUYECKUMN OCHOBaMM ANCLUMINHBI U
Hay4HOI TepMUHOIIOrMENn, AEMOHCTPUpPyeT
OTPbIBOYHbIE 3HAHUS, HE CNOCOOEH
WNMIOCTPUPOBAaTL OTBET NpUMepamu,
[0MyCKaeT MHOXXECTBEHHbIE CYLLIECTBEHHbIE
ownbkn B oTBETE.

MmetoTcs cyLLecTBeHHbIe OLWNOKN B
NOrMYECKOM PacCyXAEHUN U B peLLIeHUn
NPaKTUKO-OPNEHTUPOBAHHOW 3aaun.

OTcyTCcTBYET OAMH UNWN HECKOMbBKO
0b6s13aTeNbHbIX 3NeMEHTOB 3a4auyu, a Takke
MHOrOYMCNEHHble rpybble oLwmbku, NMbo
cofepXaHue NpakTNKo-OpUEeHTUPOBAHHON
3aJaynm MONHOCTbIO HEe COOTBETCTBYET
3a[aHuvIo UK peLleHne  OTCYTCTBYET.

He yunTbiBatoTcst 6annbl HaKONNEHHbIE B
TeYeHun cemecTpa.

5.2 TunoBble KOHTPOJIbHbIE 3a4aHNA WU UHbIe MaTepuanbl, HeobXxoAuMble ANA OLEHKU 3HaHUN, YMeHMVI,

HaBbIKOB

n (Mnu) onbiTa fEATENbHOCTU

5.2.1 Nepe4yeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | ®dopmMynMpoBKM BONPOCOB
Cemectp 5

1 MpeameT 1 3agaym konnongHom xumun. ObLLas xapakTepucTnka aucnepcHeix cuctem. Knaccmdmkaums
ONCNEPCHBIX CUCTEM.

2 KonnyecTBeHHbIe XapakTePUCTUKN ONCNEPCHBIX CUCTEM: XapaKTepUCTUYECKUin pa3mep, QUCNEPCHOCTb,
yOenbHas MOBEPXHOCTb, MOSHasi 3bbITOYHas MOBEPXHOCTHAsA SHEPTUS CUCTEMBI.

3 OncnepraunoHHble N KOHOEHCALUMOHHbIE METOAbI MONYYEHUS AUCNEPCHBIX CUCTEM.
Ocob6ble cBoKicTBa NOBEPXHOCTU pa3aena das. MoBepxHOCTHas 3Heprusi. YaenbHasi NOBEPXHOCTHAs SHEpPrus n

4 NMOBEPXHOCTHOE HaTskeHne. PakTopbl, BAMAIOLLME HA MOBEPXHOCTHOE HATSXKEHNE XUAKOCTEN: XMMUYeckas
npupoaa BeLlecTBa, TemnepaTtypa, KpMBM3Ha NoBePXHOCTU U Ap. Mexda3sHoe HaTsxKeHne Ha rpaHule pasgena
OBYX XNOKOCTEW; npaBnno AHTOHOBA.
Ancopbuusi pacTBOPEHHOrO BELLLECTBA HA MOBEPXHOCTU pacTBopa. [TOBEPXHOCTHO -aKTUBHbIE U MOBEPXHOCTHO

5 -MHaKTUBHbIE BellecTBa. N3bbiTouHasn agcopbuus Mb6oca. YpaBHeHne aacopbunm Mmb66ca. 3aBUCMMOCTb
NMOBEPXHOCTHOIO HaTsAXeHUs pacTBopa oT KoHueHTpauuu MNMAB. YpasHeHune LUnwikosckoro. MNoBepxHocTHas
aKkTMBHOCTbL. [MpaBuno Tpaybe.

6 YpaBHeHue JleHrmiopa, ero cBa3b ¢ ypaBHeHusIMK nb6ca n LLnwwkoBckoro.

7 Agncopbuus Ha TBepaon noBepxHocTn. Pusmyeckas agcopbums. Xemocopbums.

8 MaTtemaTtuyeckoe onncaHue n3otTepmbl agcopbummn. Teopmst MOHOMOSEKYNSAPHON agcopbunmn JleHrMiopa.

9 MoTeHumnansHas Teopusi NONMMONEKYNsipHOM agcopouun MNMonsHu.

10 Teopust nonMMonekynsipHon agcopbumn. YpasHeHune BpyHayapa- OmmeTa-Tennepa. OnpeaeneHve yaensHom
NMOBEPXHOCTWN afCcopOEHTOB.
Ancopbuus n3 pacteopoB. OcobeHHOCTH agcopbumm MONEKY U MOHOB M3 PacTBOPOB Ha TBEPAOW

11 nosepxHocTn. MonekynspHasa agcopbumsa n3 pacteopos. [1paBuno ypasHuBaHuns nonspHocten PebuHaepa.
YpaBHeHue dpenHanuxa.

12 MoHHasa agcopbuuns 13 pacteopoB. OCHOBbI MIOHHOIO 06MeHa.

13 Koresusa. PaboTta koresun. Agreausa. PaboTta agresvu.
CwmaunBaHue n pactekaHue. Kpaeson yron cmaunsaHus. 3akoH FOHra. JlnogpunbHble 1 nMoobHbie

14 noBepxHOCTU. Ycnoeus pacTtekannsa. Mogndpuumpytowee genctene MNMAB: rugpodounmsaums n
rmapodobusaums NOBEPXHOCTEN.

15 Oco06eHHOCTU UCKPUBIEHHOW rpaHunLpbl pasaena ¢as. PaBHOBeCKE Ha UCKPUBIIEHHOW NOBEPXHOCTHU.
KanunnspHoe pgasneHue. YpasHeHue Jlannaca.

16 KanunngapHble ssnenuns. KanunnspHoe nogHATre xugkoctn. MeTtoasl onpegeneHns noBepxXHOCTHOIo
HaTSHKEHUSA XKNOKOCTMU.

17 [aBneHne HacbIWEeHHOro napa Hag UCKPUBNEHHON NOBEPXHOCTBIO XMAKOCTU. YpaBHeHe ToMCoHa
[BoriHon anekTpuyeckuii cnon (0OC). ObpasoBaHne 4BONHOMO 3NEKTPUYECKOrO CIos Ha rpaHuue pasgena

18 as.
®opmumposaHne 3C nytem noHHown agcopbumm. Mogenu ctpoerus O03C (Teopus LLUtepHa).
CTpoeHue ABOMHOroO anekTpuyeckoro crosi. AgcopbumoHHas n auddysHas Yacte 03C.

19 OnEeKTPOKNMHETUYECKMIA NOTeHLMan. BnusHne anekTponnToB Ha TonwmHy auddysHoro cnosi. MNepesapsigka
NMOBEPXHOCTUN 30/ MHOro3apsiAHbIMU NPOTMBOMOHaMM.




20

AnekTpoknHeTnYeckne sBnenHus. OnbiTbl Pelicca. AnekTpodopes. AnekTpoocmoc. BosHMKHOBEHME
noTeHuuana Te4yeHns. BosHMKHOBEHME NoTeHUmana cegumeHTaumu. OnpegeneHune a3eTa- NoTeHUmana 3ons
mMeToaaMm anekTpodopesa u anekTpoocMoca. YpaBHeHue enbmrosnbLa-

21

AI'peFaTVIBHaﬂ n ceauMeHTaunoHHasn yCTOVI‘-IVIBOCTb ANCnepcCHbIX CUCTEM. (DaKTOpr, obecneunBatowme
ceaMMEeHTaUuNOHHYO yCTOVI‘-IVIBOCTb. d)aKTOpr arperaTMBHon yCTOVI‘-IVIBOCTVI J'IVIOd)O6HbIX ANCNnepcCHbIX CUCTEM.

22

Crabunumaytolee oencTeue ABOVHbIX Anddy3HbIX cnoeB MoHoB. Koarynsaumsa ruapodobHbIx 30nei
anekTponutamu. KoHueHTpauuoHHas 1 HemTpanu3aumoHHas koarynaums. [Nopor koarynsuum; npasuna
anekTponuTHOM koarynsauun (npaswno LWyneue-rapam). Kputepun Snnepca-Kopda. 30HbI yCTONYMBOCTU MpU
nepesapsgke KonnounaHbIx yactuu. Koarynsauus cMecsamu aneKkTponmMToB, reTepokoarynsuus.

23

CTpyKTypHO-MexaHn4yeckuin 6apbep no Pebunaepy kak dhaktop ctabunusaumm gucnepcHbix cucteM. O ekt
MapaHronun — F'mb6ca (acpdbekTnBHasA ynpyroctb aacopbLMOHHBIX CNOEB) kak hakTop cTabunmsaunm NneHok,
neH 1 SMyIbCUN.

24

OcCHOBbI TEOPUN YCTONYMBOCTU NMODOBHbLIX 30MEN.
Teopus OJ1PO. bbicTpas n meaneHHas koarynauus. lNentnsaums.
PacknuHuBatoee gasneHue no epsirnuy.

25

Muuenno6pa3soBaHue B pacteopax [AB. TepmoguHamumka muuennobpasoBaHus. Kputnyeckas KoHUEHTpauus
muuennobpasoBaHus. Temnepatypa Kpadpra. Conobunumsaumsa B pactsopax muuennobpasytowmx MNAB.

26

CtpoeHune muuenn MNMAB. KonnovaHele noBepxHOCTHO-akTuBHbIe BewecTtBa (MAB); ux knaccudpukaums no
MONEKYNAPHOMY CTPOEHUIO (QaHWOHHbIE, KATUOHHbIE, aM(ONUTHbIE, HEMOHOTEHHbIE, HU3KO- U
BbICOKOMOSNEKYNAPHBLIE) U MO MEXaHU3My AeUCTBUSA (CMadvBaTenu, aucnepraTopsbl, ctabunusaTtopsl, MoloLme
BewecTsa). Kngkokpucrtannuyeckue asbl.

27

Amynbeuun. Knacendukauus amynscui. MNpsmble n obpaTtHble aMynbenn. OCHOBHbIE hakTopbl YCTONYMBOCTU
amynbcuin. 'mapodunbHo-nMNodunbHein 6anaHc amynsratopoB. ObpalleHne das amynoscun. Metoabl
nony4yeHnst aMynbcui. Tunbl SMyNbraTopoB U NPUHLUMNBI UX Bbibopa. Cnocobbl paspyLUeHUst 3MybCUA.
BbICOKOKOHLIEHTPUPOBaHHbIE aMyrbcun. [pakTuyeckoe npuMeHeHue.

28

MeHbl. Knaccudumkauma. Metogpbl nonyydeHusa. OCHOBHbIE XxapakTepucTukn neH. OCHOBHbIE hakTopbI
YCTOMYMBOCTM NeH. MNeHoobpasoBaTeny. Metoabl paspylwleHus. [NpakTuyeckoe NpUMeEHeEHWE.

29

Aaposonu. Knaccudumkaumsa. MeTtoabl nonyyeHus asposonen. ObLasa xapaktepmucTuka asposonein. Metoapl
paspyLueHns asposonent. O4ncTka ra3oBblX CUCTEM OT B3BELLEHHbIX YaCTUL,. ANeKTPOoUNbLTPHLI.

30

MonekynspHo-KMHeTUYECKME CBONCTBA ANCMEPCHBbIX cucTeM. BpoyHoBcKkoe aBmkeHne. CTaTuctTuyeckas
Teopusi BpOYHOBCKOro ABWXKEHUS] QMHLUTENHA.

Oundpdysmsa. YpaBHeHne QuHwTeHa- CmonyxoBckoro. CkopocTb AMddy3nm B UCTUHHBIX pacTBopax v 30MsX.
OcmoTMYecKkne CBOMCTBA ANCNEPCHBIX CUCTEM.

31

CegvnmeHTaums B AncnepcHbIX cuctemMax, CeAUMEHTAaLMOHHbIN aHanus cycneH3|/||7|.

32

Ce,D,l/IMeHTaLI,VIOHHO-,D,VId)(by3I/IOHHoe paBHOBeCKEe KONNMonaHbIX YacTul,.

33

OnTuyeckue aBrneHus B AncnepcHblX cuctemax n MeTogbl nccnegoBaHnAa AncnepcHbIX CUCTeM, OCHOBaHHbIE
Ha onTu4yeckmx ceoncrteax. PaccesHne n nondapu3auma ceeta B KOJINTOMAHbIX CUCTEMaX. 3akoH Penes n
ycnosua ero npuMeHnMocCTN. HepeneeBCKoe paccedaHue.

34

MornoweHve ceeTa B AnCNepcHbIx cuctemax. NpumeHeHve 3akoHa fllambepTa — Beepa k MyTHbIM cpeaam.
MornoweHve ceeta HENPOBOASALLMMM U NpoBoAALWLMMN YacTuuamu. Okpacka KonnongHbIX CUCTeM;
OKpalLeHHble Konnouasl B Nnpupoae u TexHuke. [1BonHoe ryyenpenomMreHme B KOMmnouaHbIX CUCTEMaAX.
Hedenometpus un

TypouagnmeTpus. YnbTpamukpockonus. NpumeHeHne anekTpoHHOW MUKPOCKONUN U PEHTTEHOBCKUX

35

BsA3kocTb kONnonaHbIX cuctemM. 3aBUCMMOCTb BA3KOCTU OT KOHUEeHTpauunn LI,I/ICI'IepCHOl;I Cba3bl. |_|pI/l‘-IMHbI
OTKINOHEHNA 3KCnepnMeHTarbHbIX 3Ha4YeHUn BA3KOCTU OT pacyeTHbIX N0 ypaBHEHUIO OnHwTenHa. TeyeHne
CTPYKTYPUPOBAHHbLIX CUCTEM.

36

CTpykTypoobpa3oBaHMe B AUCMEPCHBIX CUCTEMAX; TUMbI AUCNEPCHbIX CTPYKTYP. Mpupoga KOHTaKTOB Mexay
3MeMeHTaMmn CTPYKTYpbl; MPOYHOCTb AUCMEPCHON CTPYKTYpbl. OGpasoBaHue 1 CBOWCTBA renei.
KoarynsiuMoHHble CTPYKTYpbl; iBIieHWe TUKCOTponuu. KpuctannmsaunoHHble CTPYKTYpbI.

37

OcHoBbI peonoruu.

Peonornyeckne mogenu: ynpyrocTb, BA3KOCTb, NNIAaCTUYHOCTb. OnrMcaHne peonornyeckoro noBeaeHms
OUCMEPCHBbIX CUCTEM Ha ocHoBe moaenen Makceenna, KenbBuHa, buHrama, LBegosa. NonHble
peorormyeckne KpuBble cBOOGOAHOANCNEPCHON CUCTEMbI C aHU3OMETPUYHBIMU YacTULaMK 1
CBSA3HOAMCMEPCHON CUCTEMBI C KOArymnsiUMOHHLIMU KOHTAKTaMN MEXAY YacTuLamu.

38

BonokHuCTble MaTepumarnbl Kak QUCNepCcHble CUCTEMbI. XapaKTepUCTUKa OCHOBHbLIX OCOOEHHOCTEN CTPYKTYpbI U
CBOWNCTB BOJTOKHOOOpa3yHoLLMX NOMMEPOB 1 BONTOKOH. KonnomnaHo-xummuyeckas noarotoBka TKaHemn Ans
KpaweHus. KpaweHue, kak agcopbumst kpacutens akTMBHbIMU LIEHTpaMu NOBEPXHOCTM BOSIOKHA.
CneumanbHasi obpaboTka Ans npuaaHus TKaHSIM HOBbIX CBOMCTB: HECMUHAeMOoCTU, 6e3ycagouHoCTy,
OrHEeCTOMKOCTU, rmapodobHoCcT 1 T.4.

5.2.2 TunoBble TeCcTOBble 3a4aHUSA

He npeaycmoTpeHo.




5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHunA (3aAayu, KeUChbl)

1. 3onb xnopuaa cepebpa nonyyeH npu cmeweHun 25 mn 2 %-Horo pacteopa NaCln 15 mn 0,01 M
pacteBopa AgNO3. Hanncate chopmyny muuensbl 1 onpeaenuTb HanpaeneHue ABUKEHUS ANCNEPCUOHHON cpeabl Npu
3NeKTpoocMoce.

2. Ha pucyHke npeacrtasneHbl 3aBUCMMOCTM NageHns @ - NoTeHumana B ABOMHOM MOHHOM crioe Ans 30551
xnopwuaa cepebpa ¢ pasnuyHoi koHueHTpauuen anektponuTa NaCl. Kakasi kpyas oTBevaeT HanbornbLuen
YCTOM4YMBOCTM 30Mn57?

3. MNoporu koarynsumm rngpo3sons As2 S3 nog genctemem anektponutoB NaCl, K2S04, Ca3P04 paBHbl
COOTBETCTBEHHO 24 mmonb/n, 11,5 mmone/n, 6,5 mmone/n. OnpegennTb 3HaK 3apsiga KONnongHom YyacTuubl.

5.3 MeToau4yeckue matepuarnbl, onpegensilowme npoueaypbl OLeHUBaHUA 3HaHUN, YMEHUN, BNageHMn (HaBbIKOB
1 (MNK) NpPaKkTU4YEeCKOro onbiTa JeATeNIbHOCTH)

5.3.1 YcnoBusa gonycka oby4arowerocs kK npoMeXxyTo4HOM aTTecTauum U NopsaaokK NIMKBMAALIMW akaAeMU4ecKomn
3a40/MKEeHHOCTHU

lMpoBeaeHve NPOMEXYTOYHOM aTTecTauMmn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHLIM aktom CI6IYMTA
«[lMonoxeHne 0 NpoBeAeHNM TEKYLLEro KOHTPOMS YyCNeBaeMOCTU 1 NPOMEXYTOYHOW aTTecTauumn oby4datoLLmxcsa»

5.3.2 ®opma npoBeaeHUs1 NPOMEXYTOYHOM aTTecTauMm No AUcCUmnIIMHe

YcTHas + lMNucbmeHHas

KOMI'IbIOTepHOG TecTnpoBaHune NHas

5.3.3 OcobeHHOCTH NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No ANCUUNIINHe

B0o3MOXHOCTb MNONb30BaTLCA CNPaBOYHLIMKU TabnMUaMm, KanbkynaTopom. Bpemsi Ha NnoaroToeky otseTa no
ounety 60 MUHYT.

Mocne HanncaHUsi OTBETOB Ha BOMPOCHI GUeTa U peLleHunst NPakTUKO-OPUEHTUPOBAHHBIX 3a4aHuii -
cobecepoBaHue No nNpeAcTaBneHHOMY CTyAeHTOM oTBeTy. OLeHNBaeTCsl He TONbKO YMEHWeE FIOTMYECK NPaBuIbHO 1
MaTemMaTU4YeCckn BEPHO PELUMTb 3a4auu, HO U YMeHWe 3alMTUTb CBOWM CMocoG pelleHust U BbIBOA O (OU3NYECKOM CMbICTE
pacyeTHOro oTBeTa B COOTBETCTBUM C KOMNETEHLMNSMMU.

6. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNITUHDbI
6.1 YuebHasa nutepartypa

BTO arnasue 30aTenbCTBO oA n3gaHna Cbinka
A 3 n r C

6.1.1 OcHoBHas y4yebHas nutepaTtypa

Mywkambapos H.H. dusnyeckas n konnongHas https://ibooks.ru/read
XUMUs  : y4ebHuk ans ing.php?
MeAMLIMHCKMX BY30B (C Mockea: ®nuHTa 2020 short=1&productid=3
3agavYaMuv 1 peLleHnsaIMmn). — 72013
5-e n3g., ctep. YuebHuk
Jlapnykuna, H. U., dusnyeckas 1 konnongHas Hosocnbupck: http://www.iprbooksh
Kagumosa, A. B. xumus. MNpakTukym HoBocnbupckui 0op.ru/99237.html
rocyapCTBeHHbIN 2019
TEXHUYECKNIA
yHUBepcuTeT
6.1.2 [lononHuTenbHas yuyebHas nutepaTypa
Hosukosa, E. A, KonnomngHas xmmns: Mocksa: MagaTtenbckuin http://www.iprbooksh
®ponos, I'. A. NOBEPXHOCTHbIE ABNEHUA Jom MACuC 2016 op.ru/98070.html
3uma, T. M. KonnongHas xumus. Hosocubupck: http://www.iprbooksh
JlTabopaTopHbI NPakTUKyM Hosocubupckuin op.ru/91220.htmi
rocyapCTBeHHbIN 2017
TEXHUYECKNIA
yHUBEpCcUTET
W6parnmosa P. U., KonnomngHas xumus. http://publish.sutd.ru/
"pebeHHukoB C. P., CeavMeHTaUNOHHbIN MeTof, tp_ext_inf_publish.ph
3anuesa E. U., aHanmMsa aucnepcHbIX Ccne6.: cnerynTa 2018 p?id=2018221
XonoxoHosa J1. A. cuctem  VIHTepakTMBHas
nabopatopHas paboTta
Cntocape, O. A. KonnomngHas xumuns Benropoa: Benropoackuii http://www.iprbooksh
noanmepos Focyﬂ,apCTBeHHbIVI op.ru/92260.htm|
TEXHOMOrM4YeCcKnmn 2017
yHuBepcuteT um. B.I".
LWyxosa, 36C ACB




JloceBa, M. A., KonnougHasa xumus: Camapa: Camapckuii http://www.iprbooksh
PacwenkuHa, H. A., NMOBEPXHOCTHLIE SABMEHUS, rocyaapCTBEHHbIN 2020 op.ru/105209.htmi
Kyapswos, C. tO. OMncnepcHble CUCTEMBI, TexXHU4ecKnin
HaHomarepuarbl yHuBepcuteT, 36C ACB
BpsHckun, b. A. KonnomngHas xumnsa CapartoB: Bysosckoe 2017 http://www.iprbooksh
obpasosaHue op.ru/66632.htmi

6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CNPABOYHbIX CUCTEM

1. BecnnaTHbIN OHMaNH MHCTPYMEHTaPUI MO XuMnK. TekyLlas Bepcusi cogepxuT bonee 4 MiH. onucaHui
coeauHeHun n 6onee 8 mnH. usomepos. ChemDB Web Interface Index http://cdb.ics.uci.edu/

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

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

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

6.3 MNepe4veHb NULEH3UOHHOIO U CBOGOAHO pacnpoCTpPaHAeMOoro NpPorpaMmMHoOro o6ecneyeHus
1C-butpukc: BHyTpeHHUIA nopTan y4ebHoro 3aBefeHus
Microsoft Windows Professional Upgrade Akagemnyeckas nuueH3ns
Microsoft Office Standart Russian Open No Level Academic

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HEO6X0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsivHe

CneumnanuanpoBaHHas KonmnonaHo-xmmmndeckas naGopatopus, KoTopast ocHallleHa:

XMMWYECKOW NOCYI0N, peakTuBamMu, aHanMTUYeCcKUMM U TOPCUOHHBIMU BECAMU, CYLUMUIMBHBIM LLIKadoM,
BbITSDKHLIMM LKadhamu, AUCTUMNNATOPOM, YCTAHOBKOW AN OnpeaeneHnst NOBEPXHOCTHOrO HaTSHKEHU MEeTOA0M
PebuHaepa, ycTaHOBKOW ANs OnpeaeneHuns NnoBepXHOCTHOTO HaTSHKEeHUs CTanarMmoMeTpUYeCcKUM MEeToA0M, NPpMGOopPom
AN onpeaeneHns onTMYecKon NNOTHOCTU KOMMouaHbix cuctem ©®IK-77, aacopbUMOHHBIMU MOHOOBGMEHHBIMU
KOMNOHKaMK, YyCTaHOBKOW AN pereHepaLmm MoHOOBMEHHbIX CMOST, YCTaHOBKOW AN onpeaeneHns BenuyuHbl a3eTa-
noTeHuMana MeTo4oM afeKTpoocMoca, HabyxoMeTpamu, 06opyaoBaHUEM ANS CUHTE3a U Koarynsaumum KonnomaHbix
cucTem.

B naGopartopuu nMeeTcs 4ocKa, NepcoHanbHble KOMMbITEPb! U MyNbTUMEANNHBIVA 9KpaH AN BbINONHEHUS
MHTEpaKTBHbLIX PaboT M NPOCMOTpPa BuaeoMaTepuaros.

AyauTtopus OcHalleHune

MynbTumeauinHoe obopyaoBaHue, crneunanmanpoBaHHas mebenb, Jocka
JlekumnoHHas Y Py ’ P ’

ayauTopust
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