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Paboyas nporpamma gMcuMniMHbLI COCTaBrieHa B COOTBETCTBUM C (peaeparnbHbiM rocyAapCTBEHHbIM 0Opa3oBaTeNbHbIM
CTaHZapToOM BbicLWEro obpasoBaHus no HanpaeneHuto noarotoeku 04.05.01 dyHgameHTanbHas U NpuKNagHas XuMus,
yTBEPXOEHHBIM NpukazoM MuHobpHaykm Poccum ot 13.07.2017 1. Ne 652

CoctaButens (u):

KaHaMAaT XMMUYECKUX HayK, [loueHT MbparumoBa Pumma
MnbrnsosHa

Ot kadbeppbl cocTaBuTeEns: Hosocenos Hukonam

3aBegylowmin  kadpeapon TeopeTUHecKon W NPUKNagHon MeTpoBun4

XUMUN

Ot BbinyckatoLlen kacdenpbi: Hosocenos Hukonam

3asegytowmin kadegpom MeTpoBun4

MeToauyecknin otaoen:




1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucumnnuubl: ChopmmpoBatb KoMneTeHuun obyvaiowlerocss B 06nactv y4yeHUss 0 OUCNEPCHOM
COCTOSIHUW BeLLEeCTBa, 0COObIX CBOMCTBAX MOBEPXHOCTHLIX CIOEB N NMOBEPXHOCTHbLIX SBMEHUSX B ANCMNEPCHBLIX cUcTEMaX,
dopMMPOBaAHUN YETKOro npeactaBneHnss 0 yHAaMeHTanbHbIX TEOPETUYECKUX U SKCMEPUMEHTAmNbHBIX OCHOBaX 3TOM
OOLWMPHON MorpaHn4YHO o0bnacTu 3HaHWs B €e COBPEMEHHOM cocTosiHun. Ocoboe BHUMaHMe yaensietcs
YH/BEpCanbHOMY 3HA4YEHMWIO OUCMNEPCHOMO COCTOSIHUSA U PONn pasMepHoro addekta B UNKOXMMUM SUCTIEPCHBIX CUCTEM

1.2 3apauv AUCLUUNNUHBI:

CnocobcTBoBaTE (hOPMMPOBAHUID Y CTYOEHTOB KOMMOWMAHO-XMMUYECKOTO BOCTPUSITUS OKPYXKatloLero mupa,
OCHOBAHHOrO Ha 3HaHUM YHMBEPCANbHOCTM KOMMOWMOHOIO COCTOSIHUS BeLecTBa, MOJIEKYNAPHOro MexaHu3ma
KOMNMOWAHbLIX NPOLLECCOB M UX KOSIMYECTBEHHOMO ONUCaHUS.

- [lo3HakOMWUTb CTYOEHTOB C BaXHEWWMMM 3aKOHOMEPHOCTAMW, KOTOpPbIM MNOAYMHAETCA noBedeHue
reTeporeHHbIX AUCMEPCHbIX CUCTEM U MOBEPXHOCTHbIE ABMEHUSA B HUX.

- Jatb npeactaBneHne 06 aKCNepUMEHTAsbHbIX METoAax KOMIOUAHOW XMMUKU, KOTOPbIE MO3BONAIOT M3yvaTb U
KONMYeCTBEHHO XapaKTepu3oBaTb QUCNEPCHbIE CUCTEMbI N MPOUCXOASILLNE B HUX MOBEPXHOCTHLIE SABITEHUS.

- B nabopaTopHbIX ycrnoBusx copMupoBaTb HaBbIKM BRageHWUst KnacCuyeckMMyn MeTogamMu UccrefoBaHus
KOMNMOWAHOM XMMMUK, K KOTOPbIM OTHOCATCSA METOAbl OLIEHKM MOBEPXHOCTHOrO HATSPKEHWS HA rpaHuue XWOKOCTb-ras u
XUAKOCTb-KNMOKOCTb, CEAMMEHTALUMOHHbIA aHanus3, onpeaeneHve yaenbHOW MOBEPXHOCTU aAcOpPOEHTOB, KPUTUYECKOW
KOHLEeHTpaumm muuennoobpasoBanunss [MAB, nopora SnekTpoONIMTHOM Koarynauuu 305el, 3NeKTPOKMHETUYECKOro
noteHumana v T.n.

- Hayuntb cTygeHTOB pewartb pacyeTHble 3agadn no TemaM: “MonekynsipHO-KMHETMYEeCKME CBOWCTBA
aucnepcHblx cuctem”, “Agcopbums Ha pasnUYHbIX MexXdasHbIX rpaHuuax”.

- MNo3HaKOMUTbL CTYOEHTOB C BO3MOXHbIMU 0BNacTaMyn NpUMEHEHUst 3HaHWIA NO KOSMOUOHON XUMUN B Hay4HbIX
NccnegoBaHUsAX M TEXHOMNOMMYECKMX NpoLieccax.

1.3 Tpe6oBaHusA K NpeaBapuTeNnbHON NOAroToBKe O6y4aloLlerocs:
MpenBapuTenbHas NOAroToBKa NnpeanonaraeT co3gaHne OCHOBbI AN hOPMUPOBaHUS KOMMNETEHLMI, yKasaHHbIX
B M. 2, MPW U3YYEHWUN OUCLMMITUH:

CTtpoeHue BellecTBa

dusnyeckas xmmus

Matematuka

MHdopmaumoHHbIe TEXHOMNOrMK

OpraHunyeckas xumus

Xumumyeckne oCHOBbI BUOMOrMYECcKMX NPoLLEeccoB
dusmka

AHanuTnyeckas xmmus

BblicokomonekynspHele coeanHeHus
dusnyeckne Metoabl UCCNefoBaHNS B XUMUK

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMNINHDbI

OlNK-2: Cnoco6eH npoBOANTL XMMUYECKUN IKCMEPUMEHT C UCNOJNIb30OBaHUEM COBPEMEHHOIo obopyanoBaHus,
cobntopgas HopMbl TEXHUKKM 6e3onacHOCTH

3HaTb: OCHOBHbIE MOHATUA U OMNpPeaeneHns KOMMoUAHON XMMUKM, NPU3HaKK O6BEKTOB KOMMOMOHOW XUMUW, BaXHeNLLIe
ANs QUCNEPCHbIX CUCTEM NMOBEPXHOCTHbIE SIBIIEHUS; OCHOBHbIE 3aKOHbI U COOTHOLLEHWSI TEPMOAUHAMUKN MOBEPXHOCTHBIX
AIBNEHWIA, OCHOBHbIE CBOWCTBA AMUCMEPCHBLIX CUCTEM, OCHOBHblE MeTodbl WUCCNEeAoBaHWUA MOBEPXHOCTHbLIX SBMEHWUIA U
OMCNEPCHbIX CUCTEM

YMeTb: BbIMNOMHATL PacyeTbl OCHOBHLIX XapakTEPUCTMK AMCMEPCHBIX CUCTEM, UCMOSIb30BaTb OCHOBHbLIE COOTHOLLEHWS
TEPMOAMHAMUKA AN XapaKTEPUCTUKU CTemNeHu YCTOMYMBOCTU AMCMEPCHOM CUCTEMbI M aHanMsupoBaThb MNOSyYeHHble
pesynbTaThl

BnapgeTb: HaBblkaMW pacrno3HaBaHUs AUCMEPCHON CUCTEMbl U aHanm3a NoBEPXHOCTHLIX NPOLIECCOB; METOAAMU CUHTE3a
AMCMEPCHbIX CUCTEM M OLEHKM WX YCTOMYMBOCTM, MPOBEOEHWUA [OWUCTMEePCHOro aHanmusa M aHanMaa NoBepXHOCTHbIX
npoLeccos




3 PE3YJIbTATblI OBYYEHUA MO ANCUUNNUHE

HanmeHoBaHue v cogepxaHve pasaenos,
TEM U Y4EBHbIX 3aHATUIA

Cemectp
(kypc ons
3A0)

KoHTakTHasa paboTa

Jlex.
(vacenl)

Mp.
(vacenl)

Nab.
(vacenl)

CP
(4achbl)

MHHOBaL.

copmbl
3aHATUN

dopma
TekyLLero
KOHTpOns

Paspgen 1. [ucnepcHble CUCTEMBI.
CeoricTBa MOBEPXHOCTU pa3sgena as.

Tema 1. O6wass xapakTtepucTtuka,
Knaccudukaums u nonyvyeHne UCnepcHbIX
cucTem.

MpeomMeT ¥ 3agayn KOMMOUOHOW XMMUM.
KpaTkuii uctopuyeckni o0630p pasButus
KONnongHon XUMUn. OcHoBHble
KONMMYEeCTBEHHbIE XapaKTePUCTUKM
avcnepcHocTn.  KonnowgHoe cocTosiHue
BewlecTBa. Knaccudumkauma pucnepcHbix
cucteM. PasnuyHble TUMbl Knaccudukaumm
ONCNEPCHBIX  CUCTEM. OcobeHHoCcTH
CBOWCTB HaHOpPa3MepHbIX cucTem.
JinopunbHele u  NMOGOBHBIE CUCTEMBI;
CXOACTBO W pasnuMuns mexgy HUMKA 1
pacTBopamu n ancrnepcusamm
BbICOKOMOJEKYNSAPHbIX COEaNHEHUN.
OdvcnepraunoHHble U KOHOEHCALMOHHbIE
MeTOAbl NOMyYeHUs QUCTNEPCHBLIX CUCTEM.

JlabopaTtopHasa paboTta: BeBogHoe 3aHATME.
TexHuka ©esonacHocTM npu pabote B
Xnumun4yeckorn nadopartopuu. MNnaHnpoBaHue
3KCnepvMeHTa n

0bpaboTka 3KCnepuMeHTarnbHbIX JaHHbIX.

MpakTnyeckoe 3aHaTHE: Ocobble cBOMCTBA
rpaHuubl pasgena ¢as. [OucnepcHoCTb,
yAenbHasi MOBEPXHOCTb.

ra

Tema 2. [NoBEPXHOCTHOE HaTsXKEHNE
paHnua pasgena gas, ee cunosoe nore.
YpenbHas MOBEPXHOCTHas 3JHEprus Kak
XapaKTepucTtumka 3TOro nons;
MorekynsipHoe paaeneHue. OnpepeneHus
MOBEPXHOCTHOTO  HaTskeHusi.  PakTopbl,
BNUSOLLME HA MOBEPXHOCTHOE HaTSHKEHWE
XWOKOCTEN: XUMUn4eckas npupoaa
BELLEeCTBa, Temnepartypa, KpVBM3Ha
NOBEPXHOCTM " ap. MexdasHoe
HaTshKeHMe Ha rpaHule pasgena  aByx
KWOKOCTEN; NpaBnno AHTOHOBA.
JlabopaTopHas pabora: "NamepeHne
NOBEPXHOCTHOIO  HATSKEHUSA  KUOKOCTMU
METOAOM MaKCUManbHOro AaBfieHns B
ny3bIpbke".

MpakTnyeckoe 3aHsATHE: MeToapl
onpeneneHns NOBEPXHOCTHOIrO HaTSHKEHUS.

J1,Ko




Tema 3. Aocopbumsa Ha XUaKoV NOBEPXHOCTM.
Ancopbums Kak CamMonpoun3BONbHOE
KOHLIEHTpUpOBaHWe Ha rpaHuue pasgena gas
KOMMOHEHTOB, MOHWXaOLWNX NOBEPXHOCTHOE
HaTsbkeHne.  AQcopObuUMOHHOE — ypaBHEHue
'mb6ca. [MoBEpPXHOCTHO-aKTUBHbIE n
MOBEPXHOCTHO-MHAKTUBHbIE  BellecTBa Ha
pasHbIX MexdasHbIx rpaHuuax.
OpraHunyeckmne NOBEPXHOCTHO-aKTUBHbIE
BeLlecTBa (MAB) c ONUNBHBIMK
Monekynamu;  UX  Krnaccudpukauus  no
MOMEKYNSIPHOMY  CTPOEHUK  (@aHWUOHHbIE,
KaTUOHHble, aM@ONINTHbIE, HEUOHOTEHHbIE,
HM3KO- W  BbICOKOMOSEKYNSPHbIE) U MO
MexaHu3mMy nencTeus (cmaumBaTenu,
aucnepratopbl, cTtabunmsaTtopbl, MotloLue
BewecTBa). [peacraBneHne o rmapodunbHo-
oneodgunbHom 6anaHce monekyn MAB.
3aBNCUMOCTb MOBEPXHOCTHOIO HATSAXEHUS OT
KOHUeHTpauun pactesopa [1AB. YpaBHeHue
LUnkosckoro. lNoBepxHOCTHaAA akTUBHOCTb U
€e U3MEHeHMe B TOMOMOrnyeckux psgax.
Paborta agcopbunn. TeopeTunyeckoe
obocHoBaHue npasuna  [iwokno-Tpaybe.
YpaBHeHve JleHrmiopa, ero cBs3b C
ypaBHeHuamu 'vbbca u LLnwkosckoro.
WHTepakTnBHass  nabopatopHaa  pabora:
"Pac4eTbl M aHanuM3  aacopOUMOHHBIX
XapaKTepUcTrK No n3oTepme NOBEPXHOCTHOIO
HaTsXKeHus".

MpakTnyeckoe  3aHaTME:  buonornyeckoe
3HadeHue npoueccor agcopbumm MNMAB.

Tema 4. Agresna. PactekaHue. CmaumBaHue.
Kpaesou yron cmaumBaHus. Pabota agresuu.
KpuBusHa NOBEPXHOCTW. KanunnapHoe
paeneHve. 1 n 2 3akoH Jlannaca. BbicoTa
KanunnapHoro NogHATUsS Xugkoctu. BnnsHue
KPMBM3HBbI  MOBEPXHOCTM  Ha  [JaBrieHue
HacCbILLEHHOro napa M TepMOAUHAMUYECKYIO
pPeakumMOHHYI  CMOCOBHOCTb.  YpaBHeHue
TomcoHa (KenbBuMHa) W ero cregcTsus.
YpaBHeHne [ubbca — OpenHanuxa —
OcTtBanbaa.

WHTepakTnBHass  nabopatopHaa  pabora:
"AQre3noHHble CBONCTBa MaTtepuanos”.
MpakTnyeckoe 3aHATME: MeToabl OLEHKU
NMOBEPXHOCTHOW 3HEPIV TBEPAbIX Ten.

ra




Tema 5. Apgcopbumsa rasoB M MOHOB U3
pacTBOPOB Ha TBEPAOWN MOBEPXHOCTH.
MoHaTMe o cmamdeckon agcopbumm wn
xemocopbuuun. JlokanusoBaHHasa aacopbums
rasoB Ha TBEpPAOW NOBEPXHOCTU MO Teopuu
JleHrmiopa. MoTeHumnanbHas Teopus
nonumornekynapHon agcopbuum  lNonsHwu.
Teopuss B3AT. OnpepeneHve yaenbHON
NMoBEpPXHOCTM afCopOEHTOB.

OcobeHHocTM agcopbuum MOmekyn M MOHOB
M3 pacTBOpPOB Ha TBEPAON MOBEPXHOCTW.
OcHoBbI MOHHOTO 0bMeHa. XpomaTorpadus.
Mpasuno ypaBHMBaHMWS nonsipHocTEN
Pebungepa. Mogudwmumpytouwlee pencrsune
MAB: rmgpodunmsauma n ruapodobusaums
NOBEPXHOCTEMN.

JlabopaTtopHaa pabota: "WccnepoBaHue
npoLiecca NoHHOro obmeHa".

MpakTnyeckoe 3aHsaTHE: MpumeHeHne
Xpomarorpagun B MeguLmHe.

Pasgen 2. YcTonmuuMBOCTb M Koarynaums
ONCNEPCHBIX CUCTEM

Tema 6. [1BONHON 3NEKTPUYECKNIA CroW

MpryKnHBI 06pa3oBaHUs U CTPOEHNE ABONHOMO
anektpuyeckoro cnos (OOC) Ha rpaHuue
pasgena das. Mogenu crtpoeHus [LOC
(teopusa LUtepHa). OneKTPOKUMHETUYECKUN

noTeHuman. CtpoeHne MuLennbl
rmgpocobHoro 30ns. BrnivsHne
MHOMEPEHTHBIX U HeNHOUEPEHTHbIX
3NEeKTPONUTOB, KOHUEeHTpauun Ha
3NEKTPOKUHETUYECKUN noTeHuman.
Mepes3apsagka NOBEPXHOCTW.

M303neKkTpmyeckoe COCTOsIHME B OUCMEPCHbIX
cucremax.

MHTepakTnBHass  nabopaTopHas  paborTa:
"TMonyyeHune 3onen n onpegeneHmne nopora nx
Koarynsaumm".

MpakTnyeckoe 3aHsATHE: [1BoMHbIE
anekTpuyeckne cnoun B Bronornyeckmx
cucTemax.

Tema 7. OQNeKTPOKMHETUYECKME SBINEHNSI.
OnekTpodopes, aNeKTPoOOCMOC, NoTeHUuansbl
npoTekaHnss U1 cegumeHTauun. MeToabl
N3yYeHNs1 JMEKTPOKMHETUYECKNX SIBMIEHWA U
n3MepeHns 3NEKTPOKMHETNYECKOTO
noteHumana. YpaBHeHue [enbmronbua -—
CwmonyxoBckoro. NpakTnyeckoe npunoxeHue
ANEKTPOKUHETUYECKUX SBMNEHUN: OCYLLUEHME
rPYHTOB, anekTpodopeTnyeckoe ocaxaeHue,
Ncnonb3oBaHue ANEKTPOXUMUYECKMN
aKTMBHbLIX Anadparm.

MHTepakTBHaa  nabopaTtopHass  pabora:
"ONEeKTPOKNHETMNYECKNE SIBNTEHUS".
lMpakTnyeckoe  3aHATME: MpakTnyeckoe
ncnonb3oBaHne 3NEKTPOKUHETUNYECKUX
SABMEHUN.

ra
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Tema 8. ArperatmBHas 1 ceguMeHTaLMOHHas
YCTOMYMBOCTb AUCNEPCHBIX CUCTEM.

dakTophl, obecneunBatoLimne
CeAMMEHTaLMOHHYIO YCTOMYMUBOCTb. Ponb
TENMOBOro ABMXEHUS.

HapyweHue arperatMBHOM  YCTOMYMBOCTMU
BCNeACTBUE NPOTEKaHUS CaMOMNPOU3BOSIbHbIX
MpoOLECcCOoB  Koarynsauuu,  KoarnecueHuuu,
N30TEPMUNYECKON NEPErOHKMU.

dakTophl arperatvBHOM YCTONYMBOCTH
NModoBHbIX ONCNEPCHbIX cucTem.
PacknuHuBatowee pfasneHve no [epsiruny.
CTpYKTYPHO-MEXaHNYECKUI 6apbep no
Pebunpgepy Kak dakTop CUnbHON
crabunumsaunn. ddpdekt MapaHroHn — N'mb6ca
(acbpekTuBHAs ynpyrocTb aacopOBLMOHHBIX
cnoes) kak paktop crabunusauum NMNEHOK,
NeH 1 SMYnbCUi).

JlabopaTopHasi pabora: "B3anmHas
Koarynsums sonen".
MpakTnyeckoe 3aHsATHE: Mepguko-

ouornormyeckass 3Ha4YMMOCTb YCTOMYMBOCTH
KONJTongHbIX CUCTEM OpraHu3sma.

Tema 9. OcHOBbI Teopum YCTOMYUBOCTU
nMocpoBHbIX 305en.

Teopuss OJ1®O. bbicTpagd u  MeaneHHas
koarynaumsi.  Ctabunuaywowee  gencresune
OBOMHbIX  Anddy3HbIX  CroeB NOHOB.

Koarynauyus rmapodobHbIX 3onen
anekTponuTamu. KoHueHTpaumoHHas "
HenWTpanusauuoHHasa  koarynaums.  [opor
Koarynauuw; npasuna SMNEeKTPONUTHOM
Koarynsaumm (npaBuno Wynbue-rapam).
Kputepui Onnepca-Kopda. 30HbI

YCTOWMYMBOCTU MpU nepesapsake KoNnnouaHbIxX
yactuy. [llenTtusaumsa. Koarynauus cmecbto
ANEeKTpPonuUTOoB. B3anmHasa Koarynsums 3onen.
KonnongHaa  3awwmta. CeHcubunusauyus.
eTepokoarynsauusa, agarynsaums. dnokynauus
30Men nonuanekTponuTaMmn. YCTon4mBoCTb U
Koarynsaumss  30feM U CYCneH3unm B
TEXHOMOrM4yecknx npoLeccax 1 B npupoae.
JlabopaTtopHaa paborta: "HenpaBunbHble
pagbl”.

MpakTuyeckoe 3aHATHE: OueHka
YCTOWYMBOCTHU HEKOTOPbIX KONMMOnaHbIX
CUCTEM OpraHm3ama.

Paspgen 3. CBonctea AUCNEpPCHbIX CUCTEM

Tema 10. MonekynsapHO-KUHeTUYeCKne
CBOWNCTBA AUCMNEPCHbBIX CUCTEM.
YHuBEpCcanbHOCTb MOJEKYNsipHO-
KMHETUYECKNX  CBOWCTB pacTBOpOB "
ONCNEepPCHbIX cucTteM. Teopusi BGPOYHOBCKOro
OBWKEHMS No  OnHWTENnHY-CMOyXOBCKOMY,
3KCnepuMeHTarnbHas npoeepka Teopuu
MeppeHom, Csenbeprom. [Ouddysua B
KONMOnaHbIX cuctemax. YpaBHeHune
ONHWTENHA. OcmoTnyeckoe  gaBneHue.
O6paTHbIn ocmoc. OcMoTU4ecKkne CBOMCTBA
ONCNEPCHBbIX CUCTEM.

WHTepakTnBHass  nabopaTopHas  paborTa:
"OKcnepuMeHTanbHoOe onpeaeneHMe 4Yucna
Asoragpo".

MpakTnyeckoe 3aHATUE: Porib OCMOTMYECKOrO
OaBrieHns B OpraHmame.




Tema 11. CeanmeHTaunoOHHO-ANMPY3NOHHOE
paBHOBECUE KONMONOHbIX YacTuL.
CeoumeHTaums B AUCMEPCHbIX CUCTEMaXx:. B
rpaBMTALMOHHOM UM LIEHTPODEXHOM MOsAX.
YcTponcteo ynbTpaueHTpudyrun.
CeOuMEHTAUMOHHBLIN  aHanmM3  CYCMeH3u.
YpaBHeHne Cpepnbepra- OpeHa.  HaydHo-
cdunocodckoe  3HayYeHWe  UccnegoBaHuin
MOJTIEKYNSIPHO-KUHE TUYECKMX CBOWNCTB
OUCMEPCHbIX CUCTEM.

WHTepakTnBHas nabopartopHasi paborTa:
"CegMMeEHTaLNOHHbIN aHann3".

MpakTuyeckoe 3aHgatue: [pyboancnepcHble
cuctemMbl B doapmakonormum

Tema 12. OnTudeckne cBoWcTBaA U MeTOAbl
nccneaoBaHus QUCNEPCHbIX CUCTEM

PaccesHne wn nonspusaumss cBeTa B
KonnouaHblx cuctemax. 3akoH Penes wu
ycrosuss ero npumeHmmoctun. [lornoweHune
cBeTa B AUCNEPCHLIX cuctemax. MNpumeHeHne
3akoHa JlambepTta — beepa Kk MyTHbIM cpeam.
HepeneeBckoe paccedHne u MornoweHne
cBeTa HenpoBOAAWMMKM U MNPOBOASALNMMU
yactuyamu. OKpacka KOMMougHbIX CUCTEM;
OKpaLLIEHHbIE KONOoMAbl B NPUPOAE N TEXHMKE.
[lBonHoe nydenpesioMneHne B KOMSIOMAHbIX
cuctemax. HedenomeTtpus n Typbugnmetpums.

YnbTpaMnKpOCKOMNuS.

JlabopaTopHasi pabora:
"®oToHedenomeTpusa".

MpakTnyeckoe 3aHATUE: MpumeHeHne

SJ'IeKTpOHHOIZ MUKPOCKOMNUN N PEHTIEeHOBCKUX
MEeTogoB K uUccnegoBaHUO  KOJNMouMAHbIX
CUCTEM.

Tema 13. OcHOBbI  (PU3NKO-XMMUYECKON
MeXaHWKK

CtpykTypoobpasoBaHue. oHATME O pr3mKo-
XMMUYECKON MEXaHWKe U €ee OCHOBHbIX
3apjavax. CtpykTypoobpasoBaHue B
ONCMEPCHBIX CcUCTeMax; TWMbl AUCMEPCHbIX
cTpykTyp. [lpupoga  KOHTaKTOB  Mexay
anemMeHTamu CTPYKTYpbI; NPOYHOCTb
amcnepcHon  cTpyktypbl. O6pasoBaHue U
cBovicTBa renen. KoarynsauuoHHble CTPYKTYpbI;
ABneHne TukcoTponuu. KpncrannmsaumoHHble
CTPYKTYpbI.

JlabopaTopHasi pabota: "M3yvyeHue CBOWCTB
TUKCOTPOMHbIX cucTem".

MpakTnyeckoe 3aHATHE: Menuko-
Buonormnyeckoe 3HayeHue CTyOHen,
TUKCOTPOMMWU U CUHEpe3mca.

ra




Tema 14. OcHOBbI peonoruu.

Peonornyeckne Moaenu: yrpyrocTb,
BA3KOCTb, NIacTUYHOCTb. Onwncanune
pPeoniorm4yeckoro  NoBeaeHuUst  OUCMEPCHbIX
cucteM Ha ocHoBe Mopgenen Makcsenna,
KenbBuHa, buHrama, LlBenosa. [lonHble

peornornyeckune KpvBble
cBobOgHOAMCIEPCHOM CUCTEMBI c
aHM3OMETPUYHBLIMM yactuuamm "
CBA3HOAMCNEPCHOM CUCTEMBbI c

KoarynsuMOoHHbIMM KOHTaKTamu mMexay
YacTuuamum.

JlabopaTtopHaa pabota: "MccnepoBaHue
BSI3KOCTU OUCNEPCHON CUCTEMBI".
MpakTnyeckoe 3aHsTHE: BsiskocTHbIE
cBoNCTBa 3onen " pacTBOpOB
BbICOKOMOJEKYNSAPHBIX COEANHEHWA.

Pasgen 4. JInogo6HblIe MUKpOreTeporeHHble
CUCTEMbI

Tema 15. AMynbcum, NeHbl, a3po30nu

Omynbeun. Knaccndpukaumna  amynbcun.
MeTtogbl nonyyeHus amynbcuii. OCHOBHblE
XapaKTepUCTUKN  3MyNbCUA.  ArperaTuBHas

YCTOMYUBOCTb AMYIbCUN. Tunol
3MynbraTopoB U MNpuHUUMNBI KX Bblbopa.
Cnocobbl paspyLueHus 3MYIMbCUN.

MpakTuyeckoe npuMeHeHue amynbcui. NeHsbl.
Asposonu. Knaccudukauma neH. MeTogbl
nony4yeHus neH. OCHOBHble XapaKTEPUCTUKM

NeH. YCTONYNBOCTb neH. MeToabl
paspyLueHus neH. MpakTnyeckoe
npumMeHeHne neH. Knaccudmkaums

asposonen. Metoabl NONy4YeHUs asapo3onen.
O6wasn xapakrepucTuka asposonen. Metoabl
paspyLueHus asposonen. dusnko-
XMUYECKME  OCHOBblI  AWCMEPrnpoBaHus
BELEeCTB MNpuM  MOMOLM  a3pPO30SibHbIX
GannoHoB.  [lpakTudeckoe  npuMeHeHue
a’po3oren.

VHamBmayanbHble 1 rpynnoBble Npe3eHTaumm
JlabopaTopHas paborta: "MonyyeHune
aMynbCuu 1 onpeaerneHne eé cBOMUCTB".
MpakTnyeckoe 3aHATUE: MUKporeTeporeHHble
cuctemMbl B hapmakosiormu.

ra




Tema 16. MuuennspHble pactsopsl MAB
lMoBepxHOCTHO-akTUBHLIE BelecTBa ([1AB) n
BbICOKOMOJEKynsipHble BeuwectBa (BMC),
CrnocoOHble 00pasoBbiBaTb  NMOUIbHBIE
KonnougHele CUCTEMBI.
MwuuennobpasosaHue B pactBopax [1AB.
TepmogmHamuka muuennobpasoBaHus.
Camoopranmsaums  monekyn [IAB ¢
obpa3oBaHMEM 4YacTul  HaHOpPa3MepHOW
ncegpodasbl. CtpoeHve wmuuenn [1AB.
Kputnyeckas KOHUEeHTpauus
MuuennobpasoBaHus. Temnepatypa
Kpadta. PactBopsbl konnonaHbix MNMAB kak
yNbTPaMUKPOreTePOreHHble  CUCTEMbI €
a3oBbIM pasgefnieHeM Ha MUKPOYPOBHE.
Contobunumsauus B pacTBopax
MuuennobpasyroLmx MAB. Obnactu
NpUMeHeHns MuLennsapHbIX pacteopos MNMAB.
JlabopaTtopHas pabota: "OnpeaeneHue
cTeneHun HabyxaHna BMC".

MpakTuyeckoe  3aHATME:  Muuennsl B
Buonoruu, punsmMonorum nu MeauumHe.

Tema 17. Mepguko-Gmuonornyeckme acnektbl
KOMNMOUOHON XUMUW.

dun3nKo-XMMMYeckme CBOMCTBA KOMMOUOHbLIX
cuctem, obpasyembix Genkamu n gpyrumm
ovononumepamu, uUrparoWUmMm  OOMbLLYHO
ponb B CBOWCTBEHHbIX XWBbIM OpraHvM3mMam
npoueccax obmeHa BewecTB. [MpoTekaHne
KONMMomMaHbIX  MPOLECCOB B OpraHvM3mMe
yeroBeka.

MeToapl KONIonaHomn XMUN,
NPUMEHSIOLNACS AN OYUCTKU U U3YYEeHUs
(epMeHTOB, FOPMOHOB, BMPYCOB, TOKCUHOB,
aHTMOMOTUKOB, aHTUTEnN " np.;
ncnonb3yemblie ans pasgeneHus n
dpakLMoHMpoBaHNS CINOXHbIX
NoNMANCNEPCHbIX CUCTEM U ONS MOSNyYeHus
PUINKO-XMMNYECKUX XapaKTePUCTUK Benkos
n apyrux BbICOKOMOMEKYNSAPHbIX
Oronorn4yeckn akTUBHbLIX COEANHEHUN.
JlabopaTopHasi pabora: "UsyueHne
agcopbuun MAB Ha rpaHuue pasgena ¢as
XKIT, TBAK".

MpakTuyeckoe 3aHATHE: HekoTopble
3aboneBaHus Bbl3BaHHbIE KonnouaHo-
XUMUYECKMMU MpoLeccammn B opraHusme.

WUtoro B cemecTpe (Ha kypce ansa 3A0)

34

34 51

34

KoHcynbTauum 1 npoMexyTodHas
aTTectaumsa (Ok3ameH)

2,5

245

Bcero koHTakTHas paborta n CP no
AUcuUMNInHe

121,5

58,5

4 KYPCOBOE NPOEKTUPOBAHUE
Kypcosoe npoekTposaHne y4ebHbIM NiiaHoOM He NpegycMOTPEHO

5. ®OHJ OLIEHOYHbLIX CPEACTB ANA NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALIUK
5.1 OnucaHue nokasaTtesnien, KpUTepueB M CUCTEMbI OLLEHUBAHNA Pe3ynbTaToB 00yYeHus

5.1.1 NokasaTtenu oueHUBaHUA

Kon HanmeHoBaHue oueHOYHOro
lMokasaTtenu oueHnBaHUS pesynbTaToB 0by4eHus
KoMneTeHumn cpeacTea
OMK-2 dopmynumpyeT: 6a30BY0 TEPMUHONOINIO, OTHOCSILLYHOCA K KonnovgHon|Bonpochkl ansa YCTHOro
XUMUM U XMMUM HAHOYACTUL,, OCHOBHbIE MOHATUSA, 3aKOHbI U UX cobecenoBaHus




MaTemMmaTtun4eckoe BblpaxkeHune; JTOTUKY NOCTpPOEHUA Teopumn
NOBEPXHOCTHbIX SIBNEHW, ncxogs M3 CBOMWCTB ANCNepCHbIX CUCTEM;
3Ha4YeHne NOBEPXHOCTHbLIX SABMEHUN ana onTnMnsaummn n
VIHTeHCVId)VIKaU,VIVI XUMUKO-TEXHONTOINMYEeCKnX npoueccos.

anMeHﬂeT KOnnongHo-xmMmmnyeckme Mmetoabl And pelleHnsa npakTuko- npaKTI/IKO-OpVIeHTVIpOBaHHbIe
OPUEHTUPOBAHHbIX 3a4aC.
AHaJ'IVI3VIpyeT KCNnepumMeHTalbHble AaHHble Mo onpeneneHunto N3oTepm
a,ucop6u,vw|, QNEeKTPOKMHEeTNUYEeCKOro noteHuyunana, nopora kKoarynaumm
ncnonb3ya m np.. Bnageet meTtogamu npoeeaeHna XmMMmM4eckoro
QKCNepumMeHTa.

3agaHng

5.1.2 Cuctema n KpuTEpUM oLeHMBaHUSA

LWkana oueHBaHuns

Kputepun oueHMBaHUA cHOPMMUPOBAHHOCTI KOMMNETEHLMI

YcTHoe cobecenoBaHme

MucbmeHHas paboTa

5 (oTnnyHO)

O6yyatowmiica B MOMHOW Mepe BnageeT
TEOPETUYECKMMIN OCHOBaMM ANCLUMINHDBI U
Hay4HOM TEPMUHONOTNEN, rpamoTHO
nanaraet maTepwuan 7] cnocobeH
UNNICTpUpoBaTb  OTBET  MpuMepamu,
dakTamu, JaHHbIMU Hay4HbIX
nccrneaoBaHuii, NPUMEHSITbL TeopeTUYeckme
3HaAHWUA 1A peLleHns NpakTUYecknx 3agau.
B norvyeckom paccyXgeHun npakTUKo-
OpPUEHTUPOBAHHOM 3a4a4yu N peLleHnn HeT
ownbok, 3agaya pelleHa paumoHanbHbIM
cnocobom.

YuuTbiBaloTcAa ©Oannbl  HaKoMIEeHHble B
Te4YeHun ceMecTpa.

4 (xopoLwuo)

O6yvalowmiica BnageetT TEOPeTUYecKUMM
OCHOBamMV  AMCLUMMIIMHBI U Hay4HOW
TEepMUHOMOrVen,  rPpaMoTHO  M3naraet
mMaTepuan u crnocobeH WNICTpUpoBaTh
oTBET rpuMepamu, akTamu, [aHHbIMM
Hay4HbIX  UCCMEAOBaHWiA,  NMPUMEHSITb
TEOpeTUYeckne 3HaHWsa [Ans  pelleHus
NpakTWYeckMx 3agad, Ho  JonyckaeT
oTAernbHbIE HeCyLLLeCTBEHHbIe OLUUGKM.
MpaKTMKO-OpUEHTUPOBAHHAS 3apava
BbINOSIHEHa B COOTBETCTBUM C 3adaHueM.
NmetoTca  oTAesNbHblE  HECYLLECTBEHHbIE
owmnbKM B pacyeTax WM OTCTYMEeHWUs oT
npaBun opopMIIEHNSI.

YuntbiBaoTca Gannbl  HaKoMfeHHble B
TeYeHUn cemecTpa

3 (ynoBneTBOpUTENLHO)

Obyuvatowmiica Brnageet YaCTUYHO
TEOPETUYECKMMIN OCHOBaMM ANCLUMINHBI U
Hay4yHOW TepMuHonornewn, parmeHTapHoO
crnocobeH UNIIOCTPUPOBATL oTBeT
npumepamu, nonyckaet HECKOJbKO
CYLLIEeCTBEHHbIX OWNBOK B OTBETE.

B noruyeckom paccyxgeHuM — npakTuKo-
OpPUEHTUPOBAHHOM 3apaun HeT
CYLLECTBEHHbIX OWMOOK, HO JonylieHa
CyLLleCTBEHHasi omnbka B MaTeMaTU4ECKUX
pacyeTax. [lpyn 9TOM HapylleHbl npaBuna
ocbopMneHus.

YuuTbiBaloTCc 6annbl  HaKOMMEHHble B
Te4YeHun ceMecTpa.

2 (HeyOoBnNETBOPUTESNBLHO)

Obyuvatowmiica He Brnageet
TEopeTUYECKUMN OCHOBaMU AUCLMMMNHBI U
Hay4YHON TEPMMHONOTNEN, AEMOHCTPUPYET
OTPbIBOYHbIE  3HaHUSA, He  cnocobeH
WUNNICTpupoBaTb  OTBET  MpuMepamu,
aonyckaet MHOXECTBEHHbIE
CYLLIECTBEHHbIE OLLIMOKN B OTBETE.




MmeloTcs  cylwlecTBeHHble  owmbkn B
NIOTMYECKOM pacCyXOeHUM W B peLUeHuU
NPaKTMKO-OPUEHTUPOBAHHOW 3agaun.
OTtcytcTBYeT  oauvH unu HECKObKO
ob6s3aTenbHbIX 3NeMEHTOB 3a4ayu, a Takke
MHOroumcrieHHole rpybble owmnbku, nnbo
codepXaHue  NpPaKTUKO-OPUEHTUPOBAHHOW
3agaun MOMHOCTBIO HE COOTBETCTBYET
3aaHnIo UK peLleHne OTCYTCTBYET.

He yuuTbiBatoTCcA Gannbl HakoMNmeHHble B
TeyeHun cemecTpa.

5.2 TunoBble KOHTPOJbHbIE 3a4aHUA UNN UHbIE MaTepuarnbl, HeO6XoAMMbIE ANl OLLeHKU 3HaHUNA, YMEHUN,
HaBbIKOB U (UNK) onbiTa AeATeNbHOCTU
5.2.1 NepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n | DopMynnpoBKM BONPOCOB
Cemectp 7

1 MpeameT 1 onpeaeneHne KONNOMAHOW XMMnn kak Haykn. Ocobble CBOMCTBa OUCNEPCHbBIX CUCTEM

2 Mpun3HakM 06BbEKTOB KoNongHon xumun. KonnongHoe coctosiHue BeLlecTsa.

3 TepmognHammnyeckoe 0060CHOBaHME NOBEPXHOCTHLIX ABMNeHM. Knaccndukaumsi NOBEPXHOCTHLIX ABMEHUN

4 [eTeporeHHOCTb Kak NpMHLUMNnanbHoe OTAMYne ANCNEPCHbIX CUCTEM OT UCTUHHBIX MONEKYNSAPHbLIX PAaCTBOPOB.
Knaccudurkaumst gucnepcHbIX cuctem

5 MpuunHbl, onpegenstowme dyHaameHTanbHbIN U 0BLLEHay4YHbIV XapakTep KONmnougHom XMMmm

6 Mepauko-bmonornyecknii acnekT KonmouaHom XmuMmmm

7 eomeTpudeckne n TepMOANHAMUNYECKNE XapaKTEPUCTUKM NMOBEPXHOCTHOIO CIIOS.

8 [MoBEpPXHOCTHOE HaTAXeHWE, eOUHNLIbI U3MEPEHUsT, METOAbI OnpeaeneHns

9 Ancopbuusi, OCHOBHbIE NOHATUS, KONMYECTBEHHbBIE XapaKTEPUCTUKN U UX CBA3b C NapaMeTpamu CUCTEMBI

10 dyHaameHTanbHoe apcopbumoHHoe ypaBHeHne [M66ca, ero aHanus

1 MoBepxHOCTHas akTUBHOCTb. [10BEPXHOCTHO-aKTUBHbBIE 1 MOBEPXHOCTHO-MHAKTUBHbIE BeLecTBa. M3oTepmbl
agcopbumm 1 NOBEPXHOCTHOTO HaTsKeHust pacTBopoB MAB 1 NOBEPXHOCTHO- MHAKTUBHbIX BELLECTB.

12 ALresvoHHoe B3anmogencTeme, cMmadnBaHme (3akoH KOHra, ypaBHeHwue [ionpe). PactekaHne XugkocTen

13 KanunnsapHble ssnenuns. dopmyna XiopeHa. KanunnapHasa koHgeHcauus. YpasHeHue KenbsuHa (TomcoHa)

14 AncopbunoHHble B3aumMoaencTeus npu dpusmnyeckorn agcopoumun. YpasHerHne ®penHanuxa, ero aHanma. 3akoH
"eHpun

15 Teopusa MOHOMONEKYNApHOM agcopbumun. YpaBHeHne M3oTepMbl agcopoumm  JleHrMiopa, HaxoxgeHue
KOHCTaHT

16 Teopuun nonumonekynsapHoun agcopbumm (teopusa MonsHu, Teopusa BIAT)

17 MonekynsipHas agcopbumsi M3 GUHapPHbLIX pacTBOPOB. YpaBHeHWE n3oTepMbl agcopbuun. KoHcTaHTa obmeHa.

18 Apncopbuus raszoB 1 NapoB Ha NOPUCTLIX Tenax. XapakTepucTunka NopucTbix Ten

19 Apncopbuus Ha nepexogHO-NOPUCTLIX Tenax. Teopus KanunnsapHoOW KoHaeHcauun

20 Apncopbuust Ha MakponopucTbIX Tenax. Teopuss 06 EMHOrO 3anofHeHMUs1 MUKPOMop

21 MoHoobmeHHas agcopbumsa. PaBHoBecue MoHHOro obmeHa. YpaBHeHUe n3oTepmbl MOHHOMO obmeHa

22 MoHuTbI, knaccndmkaumsi, OCHOBHbIE (PM3UKO-XMMUYECKNE XapaKTEPUCTUKUN, MPUMEHEHNE NOHMTOB

23 O6pa3soBaHue 1 CTpoeHMe ABOVHOIO MOHHOIO Cost

24 TepMonMHammquKoe COOTHOLLEHNE MeXOY NOBEPXHOCTHbIM HATSXKEHMEM U SNIEKTPUHECKMM NOTEHLMANoM
OBOWHOIO MOHHOTO CIos

25 M3MeHeHne noTeHumana ABOMHOIO MOHHOTO Cros, BIMSIHUE Ha HEro pasnuyHbiX hakTopoB

26 OnEeKTPOKNMHETUYECKMIA MOTEHLMAN N BIUSHUE Ha HEro pasnnyHbiX (hakTopoB
CTtpoeHue n dopmyna muuennbl

27 ONEeKTPOKNHETUYECKME ABIMEHUS, MPUYMHBI N MEXAHN3M

28 OnpepgeneHve BenuuMHbI U 3HaKa A3eTa-NnoTeHuMana MeTOAOM 3reKTpoocmoca

29 Mony4eHne NMogoBHbLIX AMCNEPCHBLIX CUCTEM METOAOM AMCNEPTMPOBAHUS U KOHAEHCALMM.

30 MoneKynsipHO-KMHeTUYEeCKNe CBONCTBA ANCMNEepPCHbIX cucTteM (bpoyHOBCKOE ABUXEHUE, 0OCMOC, Anddy3suns).

31 CegnmeHTaumsa B ANCNEPCHBLIX CUCTEMAX, CeAUMEHTALMOHHbIV aHanua.

32 ArperaTuBHasi yCTOM4MBOCTb M KOArynsums UCNepPCHbIX CUCTEM.

33 PacknuHunBatollee gpaBsneHune

34 TepMmoanHammyeckne n KMHeTUYECKNe (bakTopbl arperaTMBHOM YCTOMYNMBOCTU OUCTNEPCHBLIX CUCTEM.

35 Koarynsauusi B gucnepcHolx cuctemax. KnHetuka koarynsumm.




OCHOBHbIE NONOXEHNS1 TeEOpUM YCTOMUMBOCTU M Koarynsaumm AJ1PO. (noTeHumanbHble KpyBble, MEXaHU3MbI

36 koarynsauuu no teopuv ONO0).

37 3aKOHOMepHOCTVI Koarynauum FVI,D,pOd)O6HbIX ANCNepPCHbIX CUCTEM 3NEeKTponnTamu

38 KanyJ'IHLI,VIFl CMECAMU ANEKTPOSTUTOB, retepokoarynaund, Koarynauumsa ¢ nepesapﬂ,uKon NOBEPXHOCTU

39 CtpykTypoobpa3soBaHue B ANCNEPCHBIX CUcCTeMax, Knaccudukaums CTpyKTyp, CTPYKTypoobpasoBaHue ¢
nosuummn Teopun ON0.

CTpyKTYpHO-MeXaHU4YeckMe CBONCTBA AMCMNEPCHBIX CUCTEM, BA3KOCTb KOMMOMAHbIX CUCTEM. 3aBUCUMOCTb
40  |BA3KOCTM OT KOHLEHTpaLMW aucnepcHoi asbl. MpuynHbI OTKIOHEHUS SKCNEPUMEHTANBbHBIX 3HAYEHWI BS3KOCTM
OT pPacYeTHbIX MO YpaBHEHWUIO DUHLITENHA. TeyeHne CTPYKTYPUPOBAHHBIX CUCTEM.

OnTuyeckue siBneHns B AncnepcHbIX CucteMax n MeToabl nccrnenoBaHna gucnepcHbIX CUCTeM, OCHOBaHHbIE Ha

41 o
ONTUYECKUX CBONCTBAX.

42 CpaBHuTenbHasa xapakTepucTuKa NiMo3onen u CycneHsum

43 AmMynbcuu, Knaccudukaums, ctabunusauus, paspyLieHue

44 Asposonu, xapakTepucTvka, paspyLleHue

45 MeHbl, cTabunusauuns, paspyLueHume

46 O6pasoBaHne NMMOgUIbHBLIX ANCMNEPCHBLIX CUCTEM (MONEKYnspHble konnouasl — pacTeopbl BMC 1 pacteopbl
konnougHeix MAB — muuennsapHbie konnouast). CpasHeHne ¢ NMOOBHbIMM AUCMEPCHBIMU CUCTEMAaMM.

47 Knaccudukaums n xapakrtepuctuka konnonaHelix NMAB. Muuennoo6pa3oBaHue B pacTBopax konnonaHbix MAB.
CTtpoeHune muuenn konnongHeix MAB.

48 MpakTnyeckoe npumeHeHne konnongHbix MNAB.

49 Pacteopbl BMC kak 06bekTbl konnoMaHon xumumn, Xapaktepuctunka BMC, pacteoperHne BMC, npuumHbl
obpaszoBaHust HoBoW a3kl B pacTBopax BMC.

5.2.2 TunoBble TeCTOBbIE 3a4aHUSA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OpPUEHTUPOBaHHbIE 3aAaHus (3agaym, Kemcbl)

1. Onpepenutb 3Heprnto 'Mbbca (Gs) gnoBEpPXHOCTM Kanenb BOASIHOO TymaHa maccol 4 rpamma npwu
Temnepatype 20 OC. lNpu 3agaHHON TemnepaType MOBEPXHOCTHOE HaTsXKeHue BoAbl cocTaBnseT 72.7 mH/m. Paguyc
kanenb Boabl 0,0134 -10-6 m. NnoTtHocTb BoAbl 0,998 -103 kr/m3

2. Mo koachhmumeHTy pacTekaHus onpegenute, byaeT nu pactekaTbes cepoyrnepon CS2 no Boae, ecnu paboTa
koresuun ans cepoyrnepoaa pasHa 0,0628 /M2, a paboTa agreaunm cepoyrnepoaa k soge pasHa 0,0558 [x/m2.

3.0npegennte gvameTp Kanunnsipa, ecnv xnopodopm NogHAamNcs B HeM Ha BbicoTy 9,68 mm. NMoBepxHOCTHOe
HaTsbkeHue xropodopma coctaenset 27,14-10-3 H/m, nnoTHocTb xnopodopma paBHa 1,488:103 kr/m3.

4. B pesynbTaTe ndy4yeHus paBHOBECHOIO pacnpegeneHns YacTuy, rmapo3osis ceneHa no BolCoTe No4 4eNCTBUEM
cunbl Taxectn (Npu 293 K) nonydeHsbl criegyloliMe AaHHble: Ha BbicoTe h = 850 MkM uncno Yactuy B eavHuue obbema
paBHoO 271 , a Ha BbicoTe h = 1250 MKM 4Mcno YacTuy B eamHuue obbema pasHo 90. Micnonb3ys aTn faHHble, paccuuTanTe
koadppmumneHT anddysnm vactul ceneHa B Boge. NnoTHOCTb ceneHa npumuTe paBHow 4,81 r/cm3, NNOTHOCTL BoAbl 1
r/cm3, Baskoctb Boabl 1-10 -3 Ma- ¢

5.3 MeToanyeckue maTtepuansi, onpegensiolime npouenypbl oLleHMBaHUA 3HaHUW, YMeHUI, BNnaaeHU (HaBbIKOB
1 (Mnn) NpPaKTUYECKOro onbiTa AEeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4arowierocsi K npoMexxyTo4yHom atrectauMu U NopsAoK NMKBUAALMY akageMmyeckomn
3a10/MKEeHHOCTHN

MpoBeaeHe MPOMEXYTOYHON aTTeCcTauun pernameHTUPOBaHO foKanbHbIM HOpMaTMBHbIM aktom CII6MYMNT[
«lMonoxeHune o0 NpoBeAEHMM TEKYLLLETO KOHTPOSSA YCNEBAEMOCTM M NMPOMEXYTOYHON aTTecTaLmm obydaroLwmxcsa»

5.3.2 ®opma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No gucumnnmHe

YcTHas + lMNucbmeHHas KomnbloTepHOE TECTMpPOBaHME MHas

5.3.3 Oco6eHHOCTH nposegeHuns HpOMe)KYTO'-IHOﬁ aTrecTauyuu no gucunninunHe

Bo3mMOXHOCTb nonb3oBaTbCA CNpaBOYHbIMK Tabnuuamu, Kanbkynsatopom. Bpemsa Ha noarotoBky oTBeTa no
o6unety 60 MUHYT.

lMocne HanucaHus OTBETOB Ha BOMNPoCbl 6GuneTa W pelleHWs NPaKTUKO-OPUEHTUPOBAHHbLIX 3afjaHuni -
cobecenoBaHue Mo MpeacTaBneHHOMY CTyAeHTOM oTBeTy. OueHMBaeTCcsl He TONMbKO YMEHME NOrMYecKn MPaBUITbHO M
MaTeMaTU4YeCKM BEPHO peLunTb 3a4adun, HO U YMEeHWe 3alUMTUTbL CBOM CMocob peLleHus 1 BbiBOA O (PU3MYECKOM CMbICTE
pacyeTHOro OTBeTa B COOTBETCTBUM C KOMMETEHLMAMMU.




6. YYHEBHO-METOANYECKOE N N(H®OPMALIMOHHOE OBECMNEYEHUE aANCUUNNUHDI
6.1 YyebHas nutepatypa

ABTOp 3arnasue MN3paTenbcTBO ["oa nspaHus | Ccbinka
6.1.1 OcHoBHas y4yebOHas nuTepaTtypa
Jlocesa, M. A, |KonnouaHas xumus:[  Camapa: Camapckun https://www.iprbooks
PacwenkuHa, H. A.,|[noBepxHocTHble SABMEHWS, rocy4apCTBeHHbIN 2020 hop.ru/105209.html
Kygpswos, C. 0. aucnepcHole CUCTEMB, TEXHUYECKNI
HaHomaTepwuansl yHuBepcutet, 95C ACB
Mywkambapos H.H.  [®usmueckas u konnouaHas https://ibooks.ru/read
Xumus yyebHuK ans ing.php?
MeaMNLNHCKNX BY30B (c Mocksa: ®nuHTa 2020 short=1&productid=3
3agadaMmy U pelleHusMmn). — 72013
5-e n3g., ctep.. Y4ebHuk
6.1.2 lononHuTenbHas y4yebHas nutepartypa
3anueBa E. W.,|KonnonagHas XUMUSL. http://publish.sutd.ru/
lpebeHHukoB C. @, [ducnepcHble cuctembl Cho.: Crieryntg 2015 tp_ext_inf_publish.ph
W6parumosa P. U. NOBEPXHOCTHLIE SABJIEHUS p?id=2722
Taxubaesa, C. M., |KonnongHas XUMUSA AnmaTbl: Kasaxckumn http://www.iprbooksh
Mycabekos, K. b. ovopgucnepcun HaUWOHaIbHbIN 2014 op.ru/58673.html
YHUBEPCUTET UM. anb-
dapabu
Mbparmmoea P. W.,|KonnongHas XUMUS. http://publish.sutd.ru/
pebeHHukoB C. @.,|CeguMeHTaUMOHHbIN MeToq tp_ext_inf_publish.ph
3anuesa E. W.,|aHanunsa gucnepcHbIx cuctem Cho.: CrierynTtg 2018 p?id=2018221
XonoxoHosa J1. U. MHTepakTMBHas
nabopartopHas paboTta

6.2 MNepe4yeHb NpodreccMoHanbHbIX 6a3 AaHHbLIX 1 MH(POPMALMOHHO-CNPABOYHbIX CUCTEM

1. BecnnaTHbI OHMAMH WMHCTPYMEHTapuin No xmmun. Tekyllas Bepcusi COAepXuUT Gonee 4 MIH. onucaHwui
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-6ubNMoTeyHas cuctema IPRbooks  http://www.iprbookshop.ru

4. OnekTpoHHasn brubnuoTteka y4ebHbix nsganuin CH6rYMNTO http://publish.sutd.ru

6.3 MNepeyeHb NULEH3UOHHOIO U CBOOOAHO pacnpocTpaHAeMOoro NnporpaMmMHoOro oéecneyeHus
1C-butpukc: BHyTpeHHWI nopTan y4ebHoro 3aBeaeHus
Microsoft Office Standart Russian Open No Level Academic
Microsoft Windows Professional Upgrade Akagemnuyeckas nuueH3auns

6.4 OnucaHue maTepmanbHO-TEXHUYECKON 6a3bl, HEOOXOAMMOW ANA OCcyLIeCTBIIEHNA obpa3oBaTeNibHOro

npouecca no gucunninunHe

CI'IeLI,I/IaJ'II/I3VIpOBaHHaﬂ KonnongHo-xnMm4yeckasa na6opaTop|/|ﬂ, KOTOpaaA oCHalleHa:

XUMUYECKON nocy,u017|, peaktmBamu, aHaliMTU4EeCKMMNU U TOPCUOHHbIMM BeCaMu, CYLUUITbHbIM UJKa(pOM,
BbITAXHbIMU LIJKa(baMVI, ANCTUNNATOPOM, yCTaHOBKOIZ ana onpepeneHna nNoBepxXHOCTHONO HaTAXeHuA MeToaomM
Pe6V|H,uepa, yCTaHOBKOVI ana onpegeneHnda noBepXHOCTHONO HaTAaAXeHUA ctanarMmoMeTpuvyeckum MeTonom, I'IpVI60pOM
ana onpeneneHna ONTUYECKOW NITOTHOCTM KONNonaHblx cuctem POK-77, a,D,COp6LI,VIOHHbIMVI MOHOOOMEHHbLIMWN KOFTOHKaMW,
yCTaHOBKOVI Aana pereHepauum MOHOOBMEHHBIX CMOJT, yCTaHOBKOVI ana onpepneneHna BermiMdnHbl O3eTa- noTeHuuana
MEeTOO0M 31EKTPOOCMOCa, Ha6yx0M9TpaMM, O60pyn0BaHl/IeM Ana CMHTe3a u Koarynaunum KonnonaHbiX CUCTEM.

B naGopaTopMM nMeeTcAa OOCKa, nepcCoHasribHble KOMMNbHTEPbI U MyJ'IbTVIMeD,VIVIHbIVI OKpaH A5nd BbINOJIHEHUA
NHTEPaKTUBHbIX pa60T M NpoCcMOTpa BnageomMmaTepumanos.
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