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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
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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 knaccudukaumm
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 3 JK
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,. 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
nccnegoBaHnst AUCNEPCHBIX CUCTEM.
Bsanmopgencreme gnucnepcHom cMcTtemMbl Co
cBeToM. Paccesarue ceeta. OnanecueHums.
Oddekt TuHaans. YpaBHeHue Panes u ero
aHanus. OnanecueHuus.

MornoweHne cBeTa M okpacka ANCNEPCHbIX
cucTem.

OnTuyeckne metToabl CccrneaoBaHus
aucnepcHbix cucteM. OnTudeckas
MUKPOCKOMMS. YNbTPaMMUKPOCKOMUS U
HecbenomeTpus. QNEKTPOHHAA MUKPOCKOMNUS.
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Tema 4. 'paHvua pasgena as, ee cunosoe
none. YaenbHasi NOBEPXHOCTHAs 3HEPrus.
[MoBepXHOCTHOE HaTshKEHME Ha rpaHuLe das.
dakTophbl, BNAIOLLME HA MOBEPXHOCTHOE
HaTsDKEHUE XUOKOCTEeN: XmMuyeckasi npupoaa
BeLLecTBa, TeMneparypa, KpuBu3sHa
noBepxHocTu 1 Ap. MexdasHoe HaTaxKeHne
Ha rpaHuvLUe pasgerna OByX XuakocTew;
npaBuno AHTOHOBA.

JlabopaTtopHas pabora: "3amepeHune
NMOBEPXHOCTHOIO HATSPKEHUS XKUOKOCTH
MEeTOAOM MakCUMasbHOro AaBfieHUs B
ny3bipbke".

Tema 5. Agcopbumsa pacTBOPEHHOIO
BeLLeCcTBa Ha NOBEPXHOCTU pacTBOp-ras.
[MOBEPXHOCTHO -aKTUBHbIE Y MOBEPXHOCTHO -
MHaKTMBHbIE BellecTBa. N3bbiTovHas
agcopbuwnsa Mmbbca. YpasHeHue agcopbunm
M'mb6ca. 3aBUCMMOCTbL NOBEPXHOCTHOIO
HaTshKeHUs pacTBopa OT KoHueHTpauuu MNMAB.
YpaBHeHue LLnwkosckoro. NoBepxHoCcTHadA
aKkTMBHOCTL. [paBuno Tpaybe.
[NoBepxHOCTHAs akTUBHOCTb PACTBOPEHHOIO
BeLLecTBa. YpaBHeHue JleHrMiopa, ero cBssb
¢ ypaBHeHusamn 'mbbca un LLnwkosckoro.
Pabota agcopbuuu.

WHTepakTnBHas nabopaTtopHas paboTa:
"PacyeTbl afcopOLMOHHBIX XapakTepUCTUK
MAB no nsotepme NoBepXHOCTHOMO
HaTsXKeHus".

BbinonHseTcs camocTtoATensHo Ha MO




Tema 6. Aocopbumsa Ha TBepaom
NMOBEPXHOCTM.

ApncopbumnoHHble cunbl. MNMoHATHNE O
duranyeckor agcopoumm n xemocopoumm.
Apncopbumsa Ha rpaHuue TBEpAoe Teno — ras.
INokanusoBaHHasa agcopbums rasos Ha
TBepaon noBepxHocTu. Teopus JleHrmiopa.
Teopusi BOT.

MoTeHuManbHas Teopusi NONMMOSIEKYNAPHOM
agcopbunn MonsiHu.

OnpepneneHune yaensHoOM NOBEPXHOCTU
agcopbeHToB.

AncopbLmsa n3 pactBOpoB.

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

OCHOBbI MOHHOIo 06MeHa; posib OOMEHHOM
agcopbunm B No4BOBEAEHUN, MPU
XUMUYECKMX cnocobax BOOOOYNCTKN.
Mogundurunpytowee gencreune MNAB:
rmgpocmnmnsaums n rmgpocgobmsaums
NOBEPXHOCTEMN.

JTabopaTopHas pabota: "Agcopbums MNMAB Ha
aKTUBMPOBAHHOM yrne".

JTabopaTopHasi pabota: "ObecconuBaHue
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Tema 7. CmaumBaHue.

KpaeBoii yron cmaumBaHusl. Agresnsi. Pabota
agresunn. Koresus. PaboTa koreauu.
dnoTtauus.

KanunnapHoe gaesneHne. KanunnsapHoe
NogHATUE XMOKOCTU. BnunsHmne KpnBmusHbI
NMOBEPXHOCTM Ha JaBMNEHNE HACbIWEHHOro
napa u TepMoANHaAMMNYECKYIO PeaKLMOHHYO
CrnocobHoCTb. YpaBHeHne ToMcoHa
(KenbBuHa) n ero cneacteus. Metoabl
OLIEHKM MOBEPXHOCTHOWM SHEPTUMN TBEPLAbIX
Ten.

WHTepakTnBHas nabopaTtopHas paboTa:
"AZre3noHHble CBOMCTBa MaTepuarnos”.
BbinonHsieTca camocTtosiTensHo Ha MO

3aueT no temam: 1,2,3.

KoHTponbHas pabota Ne1 no pasgeny

Pasgen 2. Dnektpudeckue cBOMCTBa 30M1EM.
YCTONYNBOCTb 1 Koarynsiums gucnepcHbIx
CUCTEM

10

Tema 8. NMpnumHbl 06pa3oBaHMs U CTPOEHUE
OBOViHOro anekTpuyeckoro cros (43C) Ha
rpaHuue pasgena gas. Mogenu ctpoeHus
NO3C. Teopus LtepHa.
OneKkTpoknHeTU4eckuin noteHuman. CtpoeHune
Muuennel rmapodobHoro 3ons. BrnvaHue
nHaAnepeHTHbIX N HeMHANDDEPEHTHBIX
3MNEKTPONUTOB Ha 3NTEKTPOKMHETUYECKUN
noteHuuan. NMepesapsiaka NOBEPXHOCTMU.
M309neKTpryecKkoe COCTOSHNE B OMUCMEPCHbIX
cucremax.

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

ra




Tema 9. ANeKTPOKNHETNYECKNE SABMEHNS.
OnekTpogopes, 3NeKTPOOCMOC, NoTeHUMarbl
TeyeHus u ceanmeHTaumm. MeTtoapbl nsyvyeHus
3NEKTPOKUHETUYECKUX SABNEHUIA U U3MEPEHUS
ANEKTPOKUHETNYECKOrO NoTeHuunana.
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.

dakTopkl, obecnevnBatoLme
CeVMEHTAaLMOHHYIO YCTONYMBOCTL. 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

WUtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npoMexyTodHas atTectauus
(3auer)

92

0,25




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 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".

10
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Tema 14. KonnovgHo-xummyeckne CBOMWCTBa
BMC. PactBopbl BMC kak nnocunbHble
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 nonMvepa B
nogxogsiem pactsoputene".

10




Pasgen 4. CTpyKTypHO-MexaHn4eckue
CBOWICTBA AMCMNEPCHBIX CUCTEM

Tema 15. CTyKTypHO-MEXaHNYeckme
CBOWNCTBA AUCMNEPCHBIX CUCTEM.

IMoHATNE O PUBNKO- XMMUYECKON MEXAHMKE U
€€ OCHOBHbIX 3afavax.
CTtpykTypoobpasoBaHue B AUCMNEPCHbIX
cucTemax; TUMbl AUCMEPCHBLIX CTPYKTYP. 9
Mprpoaa KOHTaKTOB MeXAay anemMeHTamu
CTPYKTYpPbI; MPOYHOCTb AUCTIEPCHOM
cTpykTypbl. O6pasoBaHne 1 CBOMCTBA renen.
KoarynsunoHHble CTPYKTYpbI; SABMeHNEe
TukcoTponun. 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".

WNtoro B cemecTpe (Ha kypce ansa 3A0) 12 51

KOHch'IbTaLI,MI/I M NPpOMEXyTOo4HaA atrectauma

(Ok3amen) 2,5 6,5

Bcero koHTakTHas pabota un CP no

26,75 149,5

AVUCLUMIIMHE

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcosoe npoekTnpoBaHune y‘-le6HbIM nnaHoMm He npeayCcMoOTpeHO

5. ®OH OLIEHOYHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOM ATTECTALIUMU

5.1 OnucaHue nokasarenemu, KputepueB U CUCTeMbl OLleHNBaHUA pe3ynbTaToB OGy‘-IeHVIiI

5.1.1 NokasaTtenu oueHUBaHUA

Kopn
KOoMMNeTeHUuUn

MokasaTenu oueHnBaHus pe3ynbTaToB O6y‘-IeHMﬂ

HanmeHoBaHMe oUuEeHOYHOro
cpeacrtea

OTl1K-1

dopmynupyeT: 3agavm KonnongHom XMmMumn; ocCobeHHOCTU AUCNEPCHBIX
CUCTEM, N3yYaeMbIX B KOMMOMOHOM XMMUK, UX KNaccudukaumio;
cnocobbl NOMy4YeHWs KONNOUAHBIX CUCTEM C 3a4aHHbIMW CBOMCTBaMM;
OCHOBbI COBPEMEHHbIX NPeACTaBMNeHN 0 ANCNEPCHOM COCTOSIHUK TEN U
0COObIX CBONCTBAX NMOBEPXHOCTHBLIX CMIOEB U OUCNEPCHBIX CUCTEM,
BKIIOMast MOMEKYNSIPHO-KUHETUYECKNE, ONTUYECKUE, INEKTPUYECKNE,
MexaHu4eckume (peonormyeckme) CBOMCTBA; 3akoHbl NPOTEKaHNS
NMOBEPXHOCTHbIX SIBMEHWUI HA PasfnuyHbIX rpaHuLax pasgena gas:
agcopbums, kKanunnapHble ABNEHUsI, CMavyMBaHue 1 ap.
OpueHTnpyeTcs B npobriemax COBPEMEHHOWN KOMNITOMAHOW XUMUK, B
YaCTHOCTW, YCINOBUSIX BO3HUKHOBEHUS ANCNEPCHBIX dhas, nx
YCTOMYMBOCTU 1 OCOOLIX CBOMCTBAX, a TaKKe pasBUTUS reTEPOreHHbIX
CTPYKTYpP C pasnm4yHbIMK NO CBOEN Npupoae MexdasHbiMu
NoBEPXHOCTAMM pasgena.

PaccuntbiBaeT xapakTepuCTMKN CUCTEMBI MO 3a4aHHbIM YCIOBUAM C
MCMNONb30BaHNEM rpacU4eCcKnX N aHanMTUYECKNX METOOOB.

Bonpocbl gns ycTHoro
cobecepoBaHus
MpaKTUKO-OpUEHTUPOBAHHbIE
3agaHuna




dopmynupyeT: 6a30BYH TEPMUHOMOINIO, OTHOCALLYIOCS K KONMMOWUOHOW
XUMUW Y XMMWUM HAHOYACTULL; OCHOBHbIE MOHSATUS, 3aKOHbI U UX
MaTeMaTU4Yeckoe BblpaXkeHWe; NOTUKY NOCTPOEHNUS TEOPUU
NOBEPXHOCTHbIX SBMEHWIA, UCXOAs! U3 CBOUCTB AUCMEPCHBIX CUCTEM;

OllK-2

Bonpocbl gns ycTHoro
cobecepoBaHus
MpaKTUKO-OpPUEHTUPOBAHHbIE
3agaHusa

3Ha4YeHne NoBepPXHOCTHbIX SABNEHWI ANns oNTUMMU3aLmm n
VIHTeHCVICbI/IKaLI,I/II/I XUMUKO-TEXHOJTONMYeCKNUX npoLeccos.

npl/lMeHFleT KOnnongHo-xmMmnyeckmne mMetobl And peleHna npakTuko-
OPUEHTUPOBAHHbIX 3adau.

AHanmsmpyeT OKCNnepumMeHTalibHble JaHHble MO onpeaeneHnio N30Tepm
a/J,cop6wa|, QNIEKTPOKMHETNYHECKOro notTeHunarna, nopora koarynauumuum
ncnonb3ya m np..

5.1.2 Cuctema 1 KpuTepmm oLeHNBaHUA

Kputepum oueHnBaHna chopMMpPOBaAHHOCTY KOMMNETEHLIMI

LLikana oueHuBaHUA
YcTHoe cobecenoBaHmne

MucbmeHHas paboTa

O6yyatowmiica B NofHOM Mepe BrnageeT
TEopeTUYECKMMN OCHOBaMM ANCLUMINHDBI U
Hay4HOW TEPMUHOIIOTMEN, FPaMOTHO
nanaraeTt matepwan n cnocobeH
WNMIOCTPUPOBAaTL OTBET NpUMepamu,
hakTamu, JaHHLIMU Hay4HbIX
nccnenoBaHUn, NPUMEHATL TEOPETUYECKME
3HaHWS ONsl peLleHns NpakTUYecKnx sagad.
B nornyeckom paccyxgeHum npakTuko-
OPWEHTMPOBAHHON 3a4a4yun U peLLleHnn HeT
ownbok, 3apadva pelueHa paunoHanbHbIM
crnoco6om.

YuuTbiBaoTCcA 6annbl HAKOMNMeHHbIE B
TEYEeHUU cemMecTpa.

5 (oTnn4yHO)

O6yyvatouiics BrnageeT TeopeTUYecKUMm
OCHOBAMM AMCLIMMINHBI U HAYYHOM
TEPMUHOINOrMel, rpamoTHO usnaraet
martepuan u cnocobeH UNnNICTpupoBaTh
OTBET npuMmepamu, dakTaMu, AaHHbIMU
HayYHbIX UCCNEaoBaHWUN, NPUMEHATb
TeopeTUYecKne 3HaHUA ansa peLleHns
NnpakTUYecknx 3agad, Ho gonyckaet
OTAenNbHble HECYLLIECTBEHHbIE OLLNGKN.
MpakTMKo-opueHTUpoBaHHas 3agada
BbIMOSTHEHa B COOTBETCTBUM C 3a4aHNEM.
NmetoTcs oTaenbHble HECYLLIECTBEHHbIE
oWnBKN B pacyeTax WM OTCTYMNMeHUsa oT
npasun oPopMIeHus.

YyuTbiBaoTca 6annbl HakonneHHbIe B
TeyeHun cemecTpa.

4 (xopoLwuo)

O6yuvatowmiica BrnageeT YacTUYHO
TEOPETUYECKMMM OCHOBaMU AUCLMMIIVHBI 1
Hay4HOW TepMUHOIOrMen, parmeHTapHo
cnocobeH unncTpupoBaTb OTBET
npuMmepamu, 4onycKaeT HECKOSbKO
CYLLIECTBEHHBbIX OLLIMOOK B OTBETE.

B norvdeckom paccyxaeHun npakTuKo-
OPWEHTUPOBAHHOM 3aaun HeT
CYLLECTBEHHbIX OWNBOK, HO JonyLleHa
CyLLeCTBEHHas owmnbka B MaTeMaTUYECKMX
pacueTtax. [1py 3TOM HapyLUeHbl NpaBuna
ohopMIEHNSI.

YyunTbiBaloTCs 6annbl HakonneHHbIE B
TeYeHUn cemecTpa.

3 (yooBneTBoOpuTENbHO)

O6yvatowmiica He BnageeT
TEOPETUYECKMMM OCHOBaMU AUCLMMTIHDI 1
Hay4HOW TEPMUHOSIOIMEN, OEMOHCTPUPYET
OTPbIBOYHbIE 3HAHUS, HE CNOCODeH
WNNIOCTPUPOBATL OTBET NpMMepamu,
[oMnyckaeT MHOXECTBEHHbIE CYLLIECTBEHHbIE
OwKnGKKN B OTBETE.

MmeloTcs cyLLeCTBEHHbIE OLLIMOKN B
FIOrMYECKOM PaCCYyXAEHUN 1 B PELLEHUN
NpPaKTUKO-OPMEHTUPOBAHHOW 3a4au4u.

2 (HeygoBneTBOPUTENBHO)




OTCyTCTBYET OAUH UMW HECKOMBKO
065A3aTenbHbIX ANEeMEHTOB 3a4ayn, a Takke
MHOrOYMCNEeHHble rpybble owmbku, Nubo
coaepxaHue npaKkTUKo-OPUEHTUPOBAHHON
3aJa4n MOSIHOCTbIO HE COOTBETCTBYET
3a[aHuVI0 UK peLleHne OTCYTCTBYET.

He yuuTbiBaloTCA 6annbl HakonneHHbIe B
TevyeHun cemecTpa.

BbInonHeHb! M 3a4TeHbl Bce nabopaTopHble
paboTbl cornacHo paboyel nporpaMme.
3ayteHo MonyyeHbl NONOXUTENbHbLIE peaynbTaTbl
Npw BbINOMTHEHWE KOHTPOSIbHBIX PaGoT,
OTBETOB Ha BOMPOCHI KOMMOKBUYMOB.

He 3auTeHo oTpuuaTternbHble UM 4aCTtu4HoO

BbINonHeHbl (4aCTUYHO BbINOMHEHbI), HO He
3a4TeHbl Bce nabopaTopHble paGoThl
cornacHo pa6oyeit nporpamme. MonyyeHsbl

oTpuuaTenbHble pe3dyrnbTaTbl Npn
BbINOJIHEHNE KOHTPOJIbHbIX pa60T, OTBEeTOB
Ha BOMPOCHI KOJTIJTOKBUYMOB.

5.2 TunoBble KOHTPOSIbHbIE 3a4aHUA UNN UHbIE MaTepuarbl, Heo6xoAMMbIEe ANA OLleHKU 3HaHUA, YMEHWUHN,
HaBbIKOB U (UNK) ONbiTa AEATENbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopmynmMpoBKM BONPOCOB

Kypc 3

MpeameT 1 3agayv KonnouaHon xummmn. OBLLEas XxapakTepucTuka aucrnepcHbix cucteM. Knaccmudmkaumsa
avcnepcHbix cuctem. O6LLas xapakTepucTuka AMcnepcHbIX cucteM. Knaccudmkaums AUcnepcHbIX cUCTeMm.

KonuyectBeHHble XapakTepucTukn ancnepcHbIX CUCTEM! XapaKTepVICTVI‘-IeCKVIVI pa3mep, AnCnepcHOCTb,
yaenbHaa NoOBEPXHOCTb, MOoJiHasA n3bbIToYHas NOBEPXHOCTHAA 3HEepPrmna CUCTeMbl.

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

Ocobble cBoicTBa NOBEPXHOCTU pasdena gas. NMoBepxHOCTHAsA aHeprus. YaenbHas NoBepXHOCTHas SHeprus n
NOBEPXHOCTHOE HaTsXeHue. PakTopbl, BIUSAIOLWMNE HA NOBEPXHOCTHOE HATSXKEHUE XUOKOCTEN: XMMMYecKas
npupoaa BelllecTBa, TeMmnepaTypa, KpMBU3Ha NOBEPXHOCTM U Ap. MexdasHoe HaTsXKeHne Ha rpaHuue pasgena
[OBYX XWUOKOCTEW; NpaBnno AHTOHOBA.

Apncopbuusi pacTBOPEHHOrO BeLLECTBa Ha MOBEPXHOCTM pacTBopa. [10BEpXHOCTHO -aKTUBHbIE U MOBEPXHOCTHO
-MHaKTUBHbIE BellecTBa. M3bbiTouHan agcopbumnsa Mb6oca. YpaBHeHne agcopbumm M'mb6ca. 3aBMCMMOCTb
NMOBEPXHOCTHOIO HaTAXeHUs pacTBopa oT kKoHueHTpauumn MNMAB. YpasHeHue LUnwikosckoro. NoBepxHocTHas
aKkTMBHOCTbL. [Mpasuno Tpaybe.

YpaBHeHue JleHrmiopa, ero cBa3b ¢ ypaBHeHusIMK nb6ca n LLnwwkoBckoro.

MaTtemaTunuyeckoe onvcaHue nsotepmbl agcopbumm. Teopus MOHOMOMEKYnsipHoOW agcop6umm JNleHrMiopa.

MoTeHumnanbHas Teopua I'IOJ'IVIMOJ'IeKyJ'IFlpHOVI aucop6u,mm MonsHw.

© | |N|O®

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

Apcopbuus n3 pactsopoB. OcobeHHOCTH agcopbumm MONEKyn 1 MOHOB U3 PacTBOPOB Ha TBEPAOW
nosepxHocTn. MonekynspHasa agcopbumsa n3 pacteopos. [1paBuno ypaBHuBaHunsi nonspHocten PebuHaepa.
YpaBHeHue dpenHanuxa.

11

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

12

Koreausi. PaboTta koreaun. Aaresusi. Pabota agresun.

13

CmaumBaHue u pactekaHue. KpaeBon yron cmaunBaHusi. 3akoH KOHra. JinodunbHble 1 nnodobHble
noBepxHOCTU. Ycnosus pactekaHus. Mogmcuumpytowee genctane MNAB: rugpocdunmsaums n
ruapocpobusaLmsa noBepxHOCTEN.

14

OcobeHHOCTN UCKPUBIIEHHOW rpaHuLbl pasgena gas. PaBHoBecKe Ha UCKPUBIEHHOM NOBEPXHOCTM.
KanunnspHoe gaBneHue. YpaBHeHue Jlannaca.

15

Kal'll/lﬂﬂﬂprle ABNeHua. KanwnnﬂpHoe nogHATUe Xuakoctn. Metoapl onpeaneneHna NnoBepxHOCTHOIo
HaTAXEeHUA XNOKOCTWN.

16

[aBneHne HacbIWEHHOro napa Hapj VICKpVIBJ'IeHHOVI NOBEPXHOCTbIO XXNOKOCTHU. YpaBHeHme TomcoHa

17

MonekynsapHo-kKnHeTM4Yeckue CBONCTBa AUCNepCHbIX cucteM. bpoyHoBckoe amkeHne. CtaTuctuyeckas
Teopust BPOYHOBCKOro ABWKEHNS DNHLLTENHA.

Onddysmsa. YpaBHeHne nHwTenHa- CMonyxoBckoro. CKkopocTb Anddpy3nmn B UCTUHHBIX pacTBOpPaXx U 30M5X.
OcmoTnyeckme CBOMCTBA ANCMNEPCHBIX CUCTEM.




18

CegumeHTaums B ANcnepcHbIX CUcCTemMax, ceANMEHTaLNOHHbIN aHanun3 cycneH3m7|.

19

CGD,VIMeHTaLWIOHHO-D,VIdeJySVIOHHOG paBHOBECHE KOJITONOHbIX YacTuu,.

20

OnTuyeckne ABneHns B AncnepcHbIX cucteMmax n metoabl nccnegoBaHnAa ancnepcHbIX CUCTEM, OCHOBaHHbIE
Ha onTu4eckmx ceomncteax. PaccesHue n nondapunsauua ceeta B KOJNJIOMAHbIX CUCTEMaX. 3akoH Penesa n
ycnoBusa ero npuMeHnMOoCTH. HepeneeBCKoe paccedHue.

21

MornoweHne ceeTa B ANCNEPCHBIX cucTemax. MNprmeHeHne 3akoHa JlambepTta — beepa k MyTHbIM cpeam.
MornoweHne cBeTa HENPOBOAALLMMM 1 NPOBOAAWMUMY YacTuuamu. Okpacka KOnmnmonaHbIX CUCTEM;
OKpalLeHHbIe KONouabl B NpMpoAe 1 TEXHUKE. [JBOMHOE Ny4YenperioMneHne B KOINIOUAHbIX CUCTEMAX.
HedenomeTpus n

TypbnanmeTpus. YnbTpammkpockonusa. NpumeHeHne aNeKTPOHHON MUKPOCKOMUN 1 PEHTTEHOBCKUX

Kypc 4

22

[BoviHon anekTpuyeckuii cnon (03C). Obpa3oBaHne ABOMHOMO 3NEKTPUYECKOrO CrOs HA rpaHuLe pasgena

das.

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

23

CTpoeHune ABONHOIO anekTpuyeckoro cnos. AgcopbuuoHHas n anddysHasa yactb O3C.
OneKTpoKNHEeTNYECKMI NoTeHuuan. BnnaHue anekTponvToB Ha TonwmHy anddysHoro cnos. Nepesapsaka
NOBEPXHOCTU 3015 MHOro3apsiAiHbIMU NPOTUBOMOHAMM.

24

OnekTpoknHeTUYeckme sieneHus. OnbiTbl Pelicca. AnekTpodopes. AnekTpoocMoc. Bo3HUKHOBEHWE
noTeHumMana TeveHusi. BosHUKHOBEHWE NoTeHUmMana ceagumMeHTauun. OnpegernexHune AseTa- NnoTeHUmMana 3ons
MeToZamMu anekTpodopesa U arekTpoocMoca. YpaBHeHue MenbMrosbLa-

25

AFpeI’aTVIBHaFl n cegumMmeHTaunoHHasn yCTOVI‘-WIBOCTb AncnepcHbIX CUCTEM. q)aKTOpr, obecneunBatoLme
ceaguMMeHTaUuNOHHYI0 yCTOVIHMBOCTb. (DaKTOpr arperaTMBHoﬁ yCTOIZ‘-IVIBOCTM I'IMOCbO6HbIX ANCNepCHbIX CUCTEM.

26

Crabunuaylollee aencrene ABonHbIX AN dy3HbIX cnoes noHoB. Koarynaums rmapodobHbIx 3onew
anekTponuTamun. KoHUeHTpauuoHHas n HenTpanusauynoHHas koarynsaums. lNMopor koarynsuumu; npasuna
ANeKTPOonMTHONM koarynaumu (npasuno LWyneue-Mapam). Kputepun Snnepca-Kopda. 3oHbl ycTon4mMBoCcTM Npu
nepesapsigke KonnongHbIx Yactuu,. Koarynsaumsa cMecsiMm aneKkTponnuToB, reTepokoarynsaumns.

27

CTpyKTypHO-MexaHu4eckuin 6apbep no Pebunaepy kak aktop ctabunmnsaumm gucnepcHbix cuctemM. ek
MapaHroHun — N'm66ca (adhdpekTnuBHas ynpyrocTb aacopOLMOHHbLIX CIOEB) Kak hakTop cTabunmaauun NieHoKk,
neH 1 aMynbCUNn.

28

OCHOBbI TEOPUWN YCTONYMBOCTU NIMOOBHBLIX 30M€EN.
Teopusa OJI®O0. beicTpas u meaneHHas koarynsums. Nentusagus.
PacknuHuBatowee fasneHue no depsruny.

29

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

30

Ctpoenve muuenn MNMAB. KonnonaHsle noBepxXHOCTHO-akTUBHbIE BellecTBa (IMAB); nx knaccudukauus no
MONEKYNAPHOMY CTPOEHUIO (AHWOHHbIE, KATUOHHbIE, aM(ONUTHbLIE, HEMOHOFEHHbIE, HU3KO- 1
BbICOKOMOIEKYNSAPHbIE) U MO MeXaHU3My AeNCTBUS (CMauuBaTenu, gucneprartopsbl, ctabunusaTopsl, MoloLLmne
BewecTBa). >Kngkokpuctannuyeckme gasbl.

31

Omynbenmn. Knaccudukauusa amynscui. MNpamele n obpaTtHble aMynbcun. OCHOBHbIE hakTOpbl YCTONYMBOCTU
amynbcui. M'mapodunbHo-NuNodunbHbIN 6anaHc amyneratopoB. ObpalleHne a3 amynbcuii. MeToabl
nony4yeHus aMynbcuii. Tunbl SMynbratopoB U NPUHUMNBI UX Bbibopa. Cnocobbl paspyLLeHns My bCUN.
BbICOKOKOHLIEHTPMPOBaHHLIE 3Mynbeun. [pakTnyeckoe NpuMeHeHve.

32

Menbl. Knaccmndukaumsa. Metogbl nonyvyeHus. OCHOBHbIE XxapakTepucTukm neH. OCHOBHble haKkTopbI
ycTonumBoCTY NneH. MNMeHoobpasoBaTtenn. MeToapl paspyLieHus. MNpakTnyeckoe NpuMeEHEHNe.

33

Asposonun. Knaccudpumkauus. Metoapbl nony4YeHus asposonen. Ob6uias xapaktepuctika aspo3onein. Metoabl
paspyLueHust aspo3sonei. O4YncTka ra3oBbIX CUCTEM OT B3BELLEHHbIX YacTUL,. DNeKTPOUnbTPLI.

34

KonnoungHo-xumunyeckne ceorictea BMC. PactBopbl BMC kak nuodunbHble gUcnepcHble CUCTEMBI.
BonokHUcTble MaTepuansl Kak AUCNEPCHbIE CUCTEMBI.
XapaKkTepucTrka OCHOBHbIX OCODEHHOCTEN CTPYKTYPbl 1 CBONCTB BONIOKHOOOPA3YHOLWLUX MONIMMEPOB U BOMOKOH.

35

KonnomngHo- xumuyeckas nogrotoBka TkaHen ang KpalleHua. KpaLueHme, Kak a,qcop6u,vm Kpacutens
aKTUBHbIMU LeHTpaMn NOBEPXHOCTU BOJTIOKHA. CneumnanbHasi O6p360TKa ana npuaaHna TKaHAM HOBbIX
CBOWCTB: HECMMHAEMOCTH, 6e3ycap,quocm, OrHECTOMKOCTN, rm,qpod)o6Hocm nT. O.

36

BsskocTb kOonnovgHbIX cucteM. 3aBUCMMOCTL BSA3KOCTU OT KOHUEeHTpauunmn ,D,MCﬂepCHOIZ (ba3bl. anHI/IHbI
OTKITOHEHUA SKCNepuMeHTaribHbIX 3HaAYeHUN BA3KOCTU OT pacyeTHbIX NO ypaBHEHUO OnHwTenHa. TeyeHne
CTPYKTYPUPOBAHHbLIX CUCTEM.




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 M ONPEeAENUTb HanpaBieHne ABMKEHUS OUCNEPCUOHHON cpeabl Npu
3NeKTpoocMoce.

2. Ha pucyHke npeacraBneHbl 3aBUCMMOCTM NageHns @ - noTeHumana B ABOMHOM MOHHOM Crioe Ans 3015
xnopuaa cepebpa ¢ pasnu4yHoi koHueHTpauuen anektponuTta NaCl. Kakas kpuBasi otBe4aeT HanborbLuein
YCTOMYMBOCTM 30NA7

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 KONMMoOMAHON YacTumubl.

5.3 MeToanyeckue maTepuansl, onpegensiowme npoueaypbl oLeHUBaHUA 3HaHUN, YMEeHUI, BnageHui (HaBbIKOB
¥ (WnKN) NpPaKTUYeCKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBus gonycka oby4arowierocs K npoMexyTo4HoM aTTecTaumm U NopsiaoK NMKBMAALMA aKkaAeMM4ecKomn
3a0MKEeHHOCTH

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

5.3.2 ®opma npoBeaeHUs1 NPOMEXYTOYHOM aTTecTauMm No AUcCUmnIIMHe

YcTHas + NMncbmeHHas NHas

KOMﬂbPOTepHOG TecTnpoBaHue

5.3.3 Ocob6eHHOCTH NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No ANCUUNIINHe

B0o3MOXHOCTb NONb30BaTLCA CNPaBOYHLIMKU Tabnuuamm, Kanbkynatopom. Bpemsa Ha noarotoBky oTeeTa no
bunety 60 MUHYT.

lMocne HanucaHWsa OTBETOB Ha BOMPOCHI GuneTta 1 pelieHns NPakTMKO-OPUEHTUPOBAHHbIX 3a4aHWN -
cobecefoBaHve No NpeacTaBneHHOMyY CTyaeHToM oTBeTy. OLeHUBaEeTCs He TONbKO YMEHMWE NIOrM4ecky NpaBuibHO 1
MaTemMaTUyecku BEpHO peLunTb 3a4auu, HO U YMeHre 3alMTUTb CBOWM cnocob pelleHns 1 BbiIBOA O (IN3NYECKOM CMbICTe
pacyeTHOro oTBeTa B COOTBETCTBUUN C KOMNETEHLMUSIMU.

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

ABTOp 3arnasue | M3gaTtenbcTBo | [oa nspaHma | Ccbinka
6.1.1 OcHoBHas yuyebOHas nutepartypa
Mywkambapos H.H. dusmyeckasn u KonnovgHasa https://ibooks.ru/read
XUMUS  : y4ebHuk ang ing.php?
MeOULNHCKNX BY30B (C Mocksa: ®nuHTa 2020 short=1&productid=3
3agavamu 1 peLleHnsaMun). — 72013
5-e n3g., ctep. Y4yebHuk
Jlapnykuna, H. U., dunsnyeckasn u konnovaHas Hosocnbupck: http://www.iprbooksh
Kagumosa, A. B. xumus. MNpakTmkym Hosocubupckuin op.ru/99237.htmi
rocygapCTBEHHbIN 2019
TEXHUYECKNI
yHVUBEpCUTET
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
Hosukosa, E. A, KonnoungHasa xvmmus: Mocksa: Mapatenbckui 2016 http://www.iprbooksh
®ponos, I. A. NOBEPXHOCTHLIE SABNEHUS Jom MNCuC op.ru/98070.html
3uma, T. M. KonnongHas xumus. Hosocubunpck: http://www.iprbooksh
JTabopaTopHbIN NPakTUKyM Hosocunbupckuin op.ru/91220.html
rocyapCTBeHHbIN 2017
TEXHUYECKNI
yHVUBEpcuTeT
W6parumosa P. ., KonnougHasa xmmus. http://publish.sutd.ru/
pebeHHukoB C. O, CeavMeHTauNOHHbIM MeToq tp_ext_inf_publish.ph
3anuesa E. U., aHanunsa gucnepcHblx Cne.: crneryntn 2018 p?id=2018221
XonoxoHosa J1. N. cuctem UHTepakTuBHas
nabopatopHas paboTa




Cnitocape, O. A. KonnongHas xummsa Benropoa;: Benropoackuii http://www.iprbooksh
noanmepos Focyﬂ,apCTBeHHbIVI op.ru/92260.htm|
TEXHONOMMYEeCKNNn 2017
yHuBepcuteT um. B.T.
Llyxosa, 36C ACB
NoceBa, M. A., KonnougHasa xumus: Camapa: Camapckuii http://www.iprbooksh
PacwenkuHa, H. A., NMOBEPXHOCTHLIE SABMNEHUS, rocyqapCTBEeHHbIN 2020 op.ru/105209.htmi
Kyapswos, C. tO. OVCNEPCHbIE CUCTEMBI, TexHuyecKun
HaHomarepuarbl yHuBepcuteT, 36C ACB
BbpsiHckun, B. A. KonnomngHas xumnsa CapartoB: Bysosckoe 2017 http://www.iprbooksh
obpasoBaHue op.ru/66632.htmi
3anueBa E. ., KonnomngHas xmmung. http://publish.sutd.ru/
'pebeHHukoB C. O., [MoBEpPXHOCTHbIE ABMNEHNSA B cre.: crieryntg 2014 tp_ext_inf_publish.ph
M6parumosa P. U. XUMUYECKON TEXHOMNOTNN p?id=2068
nasaveBa, E. H., KonnougHasa xumus. http://www.iprbooksh
YcneHckas, M. B. MeToauueckue ykasaHus K CaHkT-MeTepbypr: 2015 op.ru/66508.html
BbINONHEHUIO NabopaTopHbIX YHuepcutet UTMO
pabot
Mapkos, B. ®., KonnougHasa xumus. ) http://www.iprbooksh
AnekceeBa, T. A., Mpymepsbl 1 3agayn EKaTepMH6yPr' op.ru/69612.htmi
BpycHuubiHa, J1. A, Ypankckuit . 2015
Mackaesa, J1. H., peaepanbHbii
Mapkos, B. ®. yHuBepcuteT, 36C ACB
3anyeBa E. ., KonnomngHas xmmuns. http://publish.sutd.ru/
"pebeHHukoB C. O., [lncnepcHble cucTembl n cre.: crieryntg 2015 tp_ext_inf_publish.ph
M6parumosa P. U. NOBEPXHOCTHLIE SABMEHUS p?id=2722
Bonkosa, O. B., KonnougHasa xumusa CamnkT-TNeTepbypr: http://www.iprbooksh
Hukuwosa, H. W. Yuusepcutetr UTMO, 2015 op.ru/66507.html
WHCTUTYT Xonoaa u
OMoTEXHONOrNN

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

1. BecnnaTHbI OHNANH MHCTPYMEHTapUn No xumunn. TekyLuas BepCcusi CoaepuT 6onee 4 MNH. onMcaHun
coeanHeHun n 6onee 8 mnH. usomepos. 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 yyebHbix nsganuni CreryrTn http://publish.sutd.ru

6.3 Mepe4yeHb NIULEH3NOHHOIO U CBOGOAHO 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 obpa3oBaTenbHOro
npouecca no gucumnnmHe

CrneunanuanpoBaHHas KOnmnonaHo-xmmmnyeckas nabopaTopusi, KOTopas ocHalleHa:

XMMUYECKOW NOCYA0N, peakTMBamm, aHanNUTUYECKUMU U TOPCUOHHBIMI BECaMU, CYLLUMbHBLIM LKA oM,
BbITSXKHBIMU LLKadhamu, ONCTUNNATOPOM, YCTaHOBKOW AN onpeaeneHns NoBepXHOCTHOrO HaTSKEHUS METO0M
PeGuHaepa, ycTaHOBKOW ANs onpeaeneHus NoBepXHOCTHOIO HaTsHKeHMs cTanarmoMeTpUYeckum MeTooM, NpuGopom
AN onpeneneHnsa onTUYEcKon NOTHOCTU KOMMouaHbix cuctem ©IK-77, aacopBOLUMOHHBIMU MOHOOBMEHHBIMK
KONMOHKaMW, YCTaHOBKOW AN pereHepaumm MOHOOBMEHHbIX CMOS, YCTaHOBKOW A1 onpeaeneHns BenudmHbl A3eTa-
noTeHuuana MeTofoM afeKkTpoocmMoca, HabyxomeTpamm, 060pyaoBaHMEM AN CUHTE3A U Koarynauum KOnmonaHbIx
cucTeMm.

B nabopatopuu umeeTcs 4ocKa, NepCoHarnbHbIE KOMMbIOTEPbI U MyNbTUMEAMNAHbIN 3KpaH AN BbiNONHEHUs
UHTEpaKTUBHbIX paboT 1 NPoCMOTpPa BuaeoMaTepmaros.

AyauTtopus OcHalleHne

MynbTMeauiiHoe obopyaoBaHue, crneumannanposaHHas mebenb, ocka
JlekumoHHas y A PYA 4 P A

ayauTopust
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