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1. llesu u 3212494 AU CIUILIHHBI

Lens npenogaBanus Kypca KOJUIOMIHOW XUMUHU — HAYKH O MOBEPXHOCTHBIX SIBIICHUAX U
JIUCTIIEPCHBIX CUCTEMAX — 3aKJII0YAETCS B O3HAKOMIICHUU CTYJICHTOB C OCHOBAMU YUYEHHS O
JMCIIEPCHOM COCTOSTHUU BEIIIECTBA, 0COOBIX CBOMCTBAX MOBEPXHOCTHBIX CIOEB U
MTOBEPXHOCTHBIX SIBJICHUH B IMCIIEPCHBIX CUCTEMAX. 3aJa4l U3YUYEHHUS JUCLIUIUIUHBL: 1.
CnocoOctBoBaTh (POPMUPOBAHUIO Y CTYACHTOB KOJIJIOMIHO-XUMHUUECKOTO BOCITPUSTHUS
OKpY>KaloIlero MUpa, OCHOBAHHOTO HA 3HAHUU YHUBEPCAIBHOCTH KOJUIOUJAHOTO COCTOSHUS
BEILIECTBA, MOJICKYJISIPHOTO MEXaHU3Ma KOJUTOMIHBIX MPOIIECCOB U UX KOJIMYECTBEHHOTO
onucanud. 2. [T03HaKOMHUTh CTYJICHTOB C BAKHEHIIIMMHU 3aKOHOMEPHOCTIMHU, KOTOPBIM
MTOJYUHSETCS MOBEJICHUE N'€TEPOTCHHBIX TUCIIEPCHBIX CUCTEM U IIOBEPXHOCTHHIC SIBIICHUSA
B HuX. 3. JlaTh npeacTaBieHne 00 AKCIIEPUMEHTAIbHBIX METOJAX KOJUIOUIHOW XUMHH,
KOTOPBIE TTO3BOJIAIOT U3y4aTh U KOJIMYECTBEHHO XapAKTEPU30BATh NUCIIEPCHBIE CUCTEMBI.

Kpartkoe conepxxanne TUCHUILTHHBI

Kypc naet uetkoe npejcraBieHue o GyHIaMEHTAIbHBIX TEOPETUUECKUX U
AKCIIEPUMEHTATIBLHBIX OCHOBAX ATOM OOMIMPHON MOTPaHUYHON 00JIACTH 3HAHUM B €€
coBpeMeHHOM cocTossHiH. Oco00e BHUMaHUE B Kypce YIeseTcs YHUBEPCATbHOMY
3HAYEHUIO TUCTIEPCHOTO COCTOSIHUS M POJIM pa3MepHOTo 3pdekra B PU3nkoxumMun
mucnepcHbIx cucteMm. Kpome Toro npeamonaraercs: 1. [lokazats BaxHOE 3HAUCHUE
KOJUTOUTHOM XUMMWH JIJIS1 Pa3BUTHS KaK XUMHUH, TaK U IPYTUX €CTECTBCHHBIX HAYK:
OMOJIOTHH, TTIOYBOBEACHUS, TEOJIOTHH, METEOPOJIOTHH, MEIUIIMHBI U ., @ TAKXKE €€
MHOTOUYHCJICHHBIC PUIIOKECHUS B TEXHUKE U CEITLCKOM X03s1iicTBe. 2. [TomuepkHyTh
HE0OXOIMMOCTh 3HAHUSI OCHOB KOJUTOMIHOW XUMUH TSI XUMHUKA JTF000H CIeIuaaIbHOCTH,
ITOCKOJIbKY OOJIBIITMHCTBO PEaIbHBIX TEN B MPOU3BOACTBEHHBIX IIpoIleccax U 00bEKTOB
HAyYHBIX UCCIICIOBAHUN HAXOMATCS B IUCIICPCHOM COCTOSTHUH, @ CIIOKHBIC KOJUTOUTHBIC
CHUCTEeMBbI C MHOTOOOPa3HBIMH MOBEPXHOCTIMU paszziena (OMOKOIOn kI, OMoMeMOpaHbI)
UTPAIOT BAKHYIO POJIb B (DYHKIIMOHUPOBAHUH JKUBBIX OPTaHU3MOB

2. Komnerenuun o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHSA
AUCHUNIMHBI

[TnanupyemMble pe3yabTaThl OCBOCHUS [MnanupyemMblie pe3yabTaThl
OIT BO (xommieTeHIInn) 00ydYeHHUs 10 AUCITUTUTHHE

3HaeT: MpU3HAKH 0ObEKTOB KOJUIOUIHOM XUMUH,
KIIACCU(UKAIIUIO JUCTIEPCHBIX CUCTEM U
MOBEPXHOCTHBIX SIBJICHHH; OCHOBBI
TEPMOJMHAMUYECKOTO U KUHETUYECKOTO ONHCaHUs
MIPOLIECCOB B KOJUIOWHO-XUMHYECKUX CHCTEMAX,
MEXaHU3MbI 00pa30BaHUs JBOMHOTO
IIEKTPUYECKOTO CII0sI, yCTOMYNBOCTD U
CTPYKTYypOOOpa3oBaHHE B KOJUIOMIHBIX CUCTEMAX;
[pOJIb KOJJTOMIHBIX K HAHOMAaTepHaioB B
TEXHOJIOTUYECKUX ITPOLECCAX U OKPYKAIOIIEM
MHPE, BO3MOKHOCTH KOJTTOUTHO-XUMUYECKUX
METOJIOB UCCJIEIOBAHUS MAaTEPUAJIOB

'YMeeT: OpueHTHpPOBAThCA B ITpodiieMax
COBPEMEHHOM KOJJIOMJHON XUMUU U XUMHUH
HaHOPA3MEPHBIX CUCTEM

MmeeT npakTHUeCKU ONBIT: BHITOJIHEHHS pPAaCYETOB

OIIK-1 CriocobeH n3ydarh, aHaITU3UPOBATH,
HCIIOIb30BaTh MEXaHU3Mbl XUMHUUECKHX PEaKIIUiA,
HpOI/ICXOZ[SIHII/IX B TCXHOJIOTHYCCKUX Hpoueccax 158
OKpY’KaroIlleM MHPE, OCHOBBIBAsICh Ha 3HAHUAX O

CTpOGHI/H/I BCIICCTBA, HpI/IpOI[e XHMquCKOﬁ CBA3U U

CBOMCTBAX Pa3IHYHBIX KJIIACCOB XMMUYECKUX

AIIEMEHTOB, COCTMHEHUH, BEIIICCTB U MaTEPHUajIOB




M0 OIPEACIICHUIO TUCTIEPCHOCTU, KHHETHUECKUX,
ONTUYECKUX U NEKTPUUYECKUX, aJICOPOIIMOHHBIX
XapaKTEPUCTUK JUCTIEPCHBIX CUCTEM, ONIPEACIICHUS
YCTOWYMBOCTHU JUCIIEPCHBIX CHCTEM

OIIK-2 Crnoco0eH HCIT0IL30BaTh MaTEMAaTHUCCKHE,
¢usnyeckue, HU3NKO-XUMUICCKUE, XUMUICCKUE
METOJIBI JJIsI PEIIeHUs 3a71a4 PO eCCHOHATEHOM

JIEATEILHOCTH

3HaeT: MpU3HAKH OOBEKTOB KOJUIOUHOM XUMUH,
KIIACCU(UKAIIUIO JUCTIEPCHBIX CUCTEM U
MOBEPXHOCTHBIX SIBJICHUI1; OCHOBBI
TEPMOJAMHAMHUYECKOTO U KHHETUYECKOTO OIUCAHUSA
MPOIECCOB B KOJUTOUJTHO-XUMUYECKUX CUCTEMAX,
MEXaHU3MbI 00pa30BaHUs JBOMHOTO
IIEKTPUYECKOTO CII0sI, yCTOMYNBOCTD U
CTPYKTYpOOOpa3oBaHHE B KOJUIOMIHBIX CUCTEMAX;
[pOJIb KOJJTOMIHBIX © HAHOMAaTepHaJioB B
TEXHOJIOTUYECKUX ITPOLECCAX U OKPYKAIOIIEM
MHPE, BO3MOKHOCTH KOJJTOUTHO-XUMUYECKUX
METO0B UCCIIENOBAaHUS MaTepHUaioB

'YMeeT: METObI KOJUTOMIHO-XUMHYECKOTO
MCCIIEIOBAaHMS MaTEPUAJIOB U MPOLECCOB

HMeeT mpakTHYEeCKUI OMBIT: BBIOJIHEHUSI PACYETOB
10 ONPENEIICHUIO TUCIIEPCHOCTH, KHUHETUYECKHUX,
ONTHUYECKUX U DIEKTPUUECKUX, aICOPOITMOHHBIX
XapaKTEPUCTUK JTUCTIEPCHBIX CUCTEM, ONIPEACIECHUS
YCTOMYMBOCTH TUCIIEPCHBIX CUCTEM; N3YUEHUS
CBOWCTB JUCIIEPCHBIX CUCTEM, YIBTPA- U
HaHOPA3MEPHBIX YaCTHI]

OIIK-5 CniocoGeH oCyIecTBIATh
IKCMIEPUMEHTANIbHBIEC UCCIIEIOBAHUS U UCTIBITAHUS
10 3aJJaHHON METOAMKE, MPOBOAUTH HAOIIOICHUS U

W3MEpEHHsI C y4eTOM TpeOOBaHUM TEXHUKHU
0e30MmacHOCTH, 00padaTbIBaTh U UHTEPIIPETUPOBATH
HKCIIEPUMEHTATbHbIC JaHHbBIE

3HAET: TCOPETUICCKUE OCHOBBI KOJIJIOUTHO-
XUMHYECKHUX METOJIOB HCCIIEIOBAHUS

'YMeeT: 000CHOBaHHO BBIOpATh HAIIEKALUI
KOJUTOUTHO-XUMUYECKUNA METOA JUIsI IPOBEICHUS
HCCIIEIOBAHMH, TI0JIE30BaTLCS CIEIUATLHOM,
HOPMATUBHO-TEXHUYECKOH U CIIPaBOYHOMN
uTEPaTypOn

MMeeT mpakTUYeCKUi OTBIT: MPOBEICHUS U
00pabOTKHU JAHHBIX IKCIIEPUMEHTOB, BHIMTOITHEHHBIX

KOJITONJHO-XUMHWYCCKUMH MCTOdaMH

3. Mecro nucuuniunbl B ctpykrype OII BO

[TepeveHp NpeaIIECTBYOMUX TUCIUILINH,
BUJIOB pabOT y4eOHOTro IyiaHa

[lepedeHs MOCIETYIONNX AUCITUTLTIH,
BUJIOB paboT

1.0.12 Teopust BEpOATHOCTEN U MaTEMAaTUYECKAs
CTaTUCTHKA,

1.0.15 Heopranuueckas xumus,

1.0.11 Maremaruka,

1.0.18 AHanutndeckast XUMUS U (PU3HKO-
XIMHAYECKUE METOIbI aHaJIH3a,

1.0.13 CnenuanbHbIC T1aBbl MAaTEMATHKH,
1.0.17 ®Ousnyeckass XUMHS,

1.0.24 Texnuueckas MeXaHHUKa,

1.0.20 ®usuka,

1.0.16 Opranndeckast XUMHs

1.0.30 Cucrtemsl yripaBieHUs] XUMUKO-
TEXHOJIOTUYECKUMU MPOIIECCAMHU,
1.0.29 Xumuyeckre peakTopsbl,

1.0.31 Texnuueckasi TepMOAMHAMUKA U
TEIUIOTEXHUKA,

1.0.28 O6mas XuMu4IecKasi TeXHOJIOTHsI

Tpe6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XO,Z[I/IMBIM
IIpu OCBOCHUU ,ZIaHHOfI JAUCTUITIINHBI 1 HpI/I06p€T€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAMICCTBYONTUX JUCITUTIIIAH:




Hucuuninmnza

TpeboBanus

1.0.17 ®usuueckass XUMHU

3HaeT: OCHOBBI COBPEMEHHBIX TEOPHiA B 00JIaCTH
(bU3UYECKOM XUMHUHU U CITIOCOOBI UX MPUMEHEHHSI,
OCHOBBI XMMUYECKOI TEPMOIUHAMUKHY (Ha4ajIa
TEPMOJMHAMUKH, OOIIUE YCIOBHSI PABHOBECUS
cucteM, (pa3oBble U XUMUYECKHE PABHOBECHS,
[paBHOBECHUS B paCTBOPAX JIEKTPOJIUTOB,
TepMmonnHamudeckas teopus J.J1.C.,) xumndeckon
KHHETHKH, TEOPHUIO PACTBOPOB, NEKTPOXUMHUIO ,
TEOPETUYECKUE OCHOBBI (PU3UKO-XMMHUYECKUX
METOJIOB UCCIIE0OBAaHMS YMEET: CTaBUTh 3a1aul
(U3UKO-XUMHUECKOTO HCCIIEIOBAHUS B XUMHKO-
TEXHOJIOIMUYECKUX U IPUPOJIHBIX CUCTEMAX,
BBITOJTHATH TEPMOJUHAMUYECKUE U KHHETUYECKUE
[pacueThl MPOCTEHIINX XUMUUECKUX CUCTEM,
M0JIb30BaThCS CIIPABOYHUKAMHU (PU3UKO-XUMUYECKHX
TEPMOJMHAMUYECKUX BEJIINYMH, I10JIb30BaThCS
CIIELMaJIbHOM, HOPMaTUBHO-TEXHUYECKOU U
CIIPABOYHOM JIUTEPATYPOH MO TEXHUKE U METOIUKAM
(U3UKO-XUMHUUECKOTO 3KcriepuMenTa Mmeet
NPaKTUYECKHH OIBIT: BBIMOJIHEHUS (PU3HKO-
XUMHUYECKUX IKCIIEPUMEHTOB U 00pabOTKH UX
[PE3YyNBTaTOB, BBINOIHEHHUS TEPMOAMHAMUYECKHX U
KUHETHYECKUX PACYETOB ra3oBbIX CMeceil U
XUMHUYECKUX CUCTEM, PACUETOB HICKTPOXUMHUECKUX
CHCTEM M PacTBOPOB, BHITIOIHEHUS U 00pabOTKH
TAaHHBIX (PU3UKO-XUMHUYECKOTO SKCIIEPUMEHTA

1.0.16 Opranuueckast Xumus

3HaeT: Kiaccu(uUKalrio, CTPOEHUE U HOMEHKIATypy
BAKHEMIINX KJIACCOB OPraHUYECKUX COCIMHEHUM,
KJIaCCU(PUKAIIAIO OPTAHNYECKUX PEAKIINH,
PAaBHOBECHE, CKOPOCTH, MEXAHU3MBbI, KaTAJIN3
OpPraHUYEeCKUX PEaKIHil, CBOMCTBA OCHOBHBIX
KJIACCOB OPraHUYECKUX COCIUHEHN, OCHOBHBIE
METObI CHHTE3a ¥ UCCIIEAOBAHUS OPraHUYECKUX
COEIMHEHMM, CTPOCHUE U HOMEHKIJIATypy
BAKHEMIIINX KJIACCOB OPraHUYECKUX COCTMHEHUM,
KIIACCU(UKAIIUIO OPTAHMUYECKHUX PEAKIIH,
[paBHOBECHE, CKOPOCTH, MEXaHU3MBI, KaTaau3
OpPraHUYEeCKUX PEaKlMil, CBOMCTBA OCHOBHBIX
KJIACCOB OPraHMYE€CKUX COCIMHEHN, OCHOBHBIE
METObI CHHTE3a U UCCIIECAOBAHUS
OpPraHUYEeCKUXCOCIMHEHUN YMEET: pemiarh 3a1a41
110 OPraHUYECKON XUMUHU, COCTABIATh YPABHEHUS
[peaKui, MOoJIb30BaThCs CIIPABOYHOM JIMTEPATYpPOH,
[IPOCTEUIIINE METOJIBI CUHTE3a OPTaHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB, METO/bI
MCCIIEIOBaHKS COCTAaBa U CBOMCTB OPraHUYECKHUX
BelecTB MIMeeT NpakTUYECKU ONBIT: BBITTOJTHEHUS
CHHTE3a OPraHUYECKUX COCIUHEHUMN Pa3JINYHbIX
KJIACCOB W ONPECIICHUS UX CBOWMCTB, CHHTE3a
OPraHUYECKUX BELIECTB U ONPENCIICHUS UX CBOMCTB

1.0.18 AHanutnveckast XUMHs U (PH3UKO-
XHUMHUYECKUE METO/IbI aHAIH3a

3HaEeT: OCHOBHBIE TUITBI XMMUUYECKUX PEaKLUN U
(U3UKO-XMMUYECKUX CBOMCTB BEILIECTB,
VCIIOJIb3YEMBIX IIPU IPOBEACHNUN aHAITUTHYECKOTO

OnpecacICHUs, OCHOBHLIC XUMHUYCCKUEC U (1)I/I3I/IKO-




XUMUYECKUE METOJIbI KAYECTBEHHOTO U
KOJTMYE€CTBEHHOT'0 aHaJIn3a BEUIECTB U MaTEPUAJIOB,
METOIBI 00PaOOTKH pe3yabTaTOB AaHATUTHIECKUX
PKCIIEPUMEHTOB, TEOPETUYECKHUE OCHOBBI (PU3UKO-
XUMHYECKUX METOJIOB UCCIIeIOBAHUS, UICTOYHUKH U
METObl TOUCKA HAYYHO-TEXHUYECKOU U
METOAMYECKON MH(DOPMALIUKY JIst IPOBEACHUS
MCCJIEIOBAHUS T10 33/IaHHOI TeMe; METO bl
CTaTUCTHYECKON 00pabOTKH SKCIIEPUMEHTAITBHBIX
TaHHBIX, OIIEHKU TPYOBIX IIPOMAX0B U
CUCTEMATUYECKUX MOIPEIIHOCTEN, OCHOBBI
PErpeCCUOHHOTO aHalu3a YMEET: MPOBOJAUTD
KOJINYECTBEHHBIN aHAJIN3 BEILIECTB, YUYACTBYIOIIUX B
XUMHUECKUX PEeakiusixX, aHaTU3UPOBaTh COCTaB
WCCJIeTyeMbIX PacTBOPOB, 000CHOBAHHO BBIOPATH
METOJ] aHaJTUTHUECKOTO OINPEIEICHNS KOMIIOHEHTOB
BEIIECTB U MaTepuaioB, 000CHOBAaHHO BHIOUPAThH
HaJUIeKAINNA XUMUKO-aHAIUTUYECKUI WIH
WHCTPYMEHTAJILHBIM METOJT JIJIsl IPOBEICHUS
MCCIIEIOBAHM, MOJIb30BaThCA COOTBETCTBYIOIEH
CIIEMaJIbHON, HOPMaTUBHO-TEXHUYECKOU U
CIIPaBOYHOM JINTEPATypOil, 000CHOBAaHHO BHIOMPATH
(bU3UKO-XUMHUUECKUI MEeTOJ HccienoBanus Mimeer
MPAKTUYECKHUI OMBIT: TPOBEACHUS
NpoOOMOATOTOBKH, pacyeTa KOHLEHTPAIH
QHAIM3UPYEMOT0 BEIIECTBA, ONPEACICHUS
ONTHMAJIbHBIX YCIOBUH aHATUTUYECKOTO IIpoLEecca,
BBIMIOTHEHHS KAY€CTBEHHOTO M KOJIMYECTBEHHOTO
aHaJlM3a BEIIEeCTB U MaTepHasioB, 00pabOTKH 1
0(OpMIIEHHS €r0 Pe3yabTaTOB, IPOBEACHUS U
00pabOTKH TaHHBIX aHAJIM3a, BRITIOJTHEHHOTO
XUMHUKO-aHAJIUTUYECKUMU WIIH
WHCTPYMEHTAILHBIMA METOJJaMH, IPOBEICHUS
aHaJIM3a C UCIIOIb30BaHUEM (PUZUKO-XUMHYECKUX
METOIOB; 00pa0OTKU IKCIIEPUMEHTATIBHBIX TAaHHBIX,
MCIIOJIb30BaHUsI PE3YJAbTaTOB BBHITOTHEHHBIX
CTaTUCTUYECKHUX PAcCueTOB JJIsi UHTEPIIPETALIUU
pPE3yIbTaTOB SKCIIEPUMEHTA

1.0.24 Texuunueckast MexaHHUKa

3HAeT: OCHOBHBIE 3AKOHOMEPHOCTH B MEXAHUKE U UX
B3aMMOCBSI3b, OOIIHE IPUHIIUTIBI U METOBI
WH)XEHEPHBIX pacueToB, criocoObl pacuéra aeraneit
Ha [MPOYHOCTh YMEET: IPUMEHATh METOBI
WHXEHEPHBIX pacy€ToB MIMeeT NpaKkTUYECKH OTIbIT:
MCIIOJIb30BaHUsl MATEMAaTHYECKUX METO/IOB IS
perieHus 3a1a4 npodeccuoHanbHON AESITETbHOCTH

1.0.15 Heoprannyeckas XUMHsI

3HaeT: OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX MPOLIECCOB: OCHOBBI XUMUYECKOU
TEPMOANHAMUKH, XUMHYECKON KHUHETUKH, TEOPUH
PaCTBOPOB, ANEKTPOXUMUN, COBPEMEHHYIO TEOPUIO
CTPOEHHUSI BEUIECTBA, IEPUOIUYHOCTH CBOKCTB
XUMHYECKUX DJIEMEHTOB U UX COCUHEHNH,
CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX
BEILIECTB, IPUMEHEHNE XUMUYECKUX MPOLIECCOB B
COBPEMEHHOMN TEXHUKE YMEET: BBIINOJIHATH
TEPMOAMHAMUYECKUE U KUHETUYECKUE PACUEThI

HpOCTGI\/’IHH/IX XUMHYCCKUX CUCTEM, ONIPCALCIATH




[PaBHOBECHBIN COCTaB XUMUYECKOW CUCTEMBI,
COCTaBIISATh KHHETUYECKHUE YPAaBHEHHUS MMPOCTHIX U
CJIOHBIX XUMUYECKHUX PEAKIIHi, MOIb30BaTHCS
CIIPaBOYHHUKAMHU (PU3UKO-XUMUYECKUX BEIUYHUH,
COCTaBJISITh XUMUYECKUE YPABHEHHUSI, BHITIOIHSITH
THUIIOBBIE XUMHUYECKHE PACUETHI, UCIIOJIb30BATh
CIIPaBOYHYIO XMMUYECKYI0 nuTeparypy Mmeer
MPAKTUYECKUI OIBIT: BBIIIOJHEHNS XUMAYECKUX
DKCTIEPUMEHTOB C COONIOIEHUEM HOPM TEXHUKH
0e30macHOCTH, 00pabOTKH B 0(HOPMIICHHS
[PE3yABTATOB SKCIIEPUMEHTOB, OOPAIIEHUS C
XUMUYECKOH TIOCYI0H, J1a00paTOpHBIM
000pyIOBaHNEM U XUMUYECKUMU PEAKTHBAMH,
AQHAJIM3a PE3yJIbTaTOB SKCIIEPUMEHTOB U
HAOTIONIEHUH C YIETOM XUMUYECKUX CBOHCTB
HEOPraHNYECKUX COCIUHEHUHN

1.0.13 CrrerinanpHbIE TIaBBI MATEMATAKHI

3HaeT: OCHOBHBIE MaTEMaTHYECKUE METOIEL,
MPUMEHSEMBIE B HCCIIEOBAHUHU PO ECCHOHATBHBIX
poOJsieM YMeeT: MOJIb30BaThCsl METOIAMHU PEIICHUS
MaTeMaTU4YeCKUX 3a/1a4 MiIMeeT mMpakTUYeCKHA OTIBIT:
MPUMEHEHUS MaTEMaTHIECKUX METOI0OB 00pabOTKH
pPE3yIBTaTOB IKCIIEPUMEHTAIBLHOTO UCCIIEIOBAHUS

1.0.12 Teopus BeposATHOCTEN U MaTeMaTHYECKast
CTaTUCTHKA

3HaeT: OCHOBHEIC 3aKOHOMEPHOCTH TCOpHUU
BCPOSATHOCTHU U MaTeMaTHYCCKOM CTaTUCTHKHU
'YMeeT: IMPOBOAUTH aHAJIN3 (I)YHKHHﬁ; IIOJIB30BaThbCsA
MCTOAAMU PCHICHUA MAaTCMATHYCCKUX 3a1a4 HNmeer
HpaKTI/I‘ICCKI/Iﬁ OIIBIT: CTaTUCTUYECKOMH 06pa6OTKI/I
JJaHHbBIX

1.0.20 ®usuka

3Haer: QyHIaMeHTaIbHbIC (PU3HMUECKHIE 3aKOHBI
'YMeeT: UCTI0Nb30BaTh 0a30BhIE TEOPETHUECKUE
3HaHUS (DyHITaMEHTaIbHBIX pa3/eioB 00 1
TEOPETUYCCKON (PU3UKH JUTS PEIICHHS
npodeccHOHANBHBIX 3a/1ad ViMeeT mpakTudecKuid
OTIBIT: BHIMOJIHEHHS (PU3MUYECKUX IKCIIEPUMEHTOB,
00paboTKH 1 0(hOPMIICHHSI PE3YTBTATOB

1.0.11 Maremaruka

3HAEeT: OCHOBHBIE MOHATUS U METOJIbI
MaTeMaTHYE€CKOTO aHalln3a, TIMHEWHON anreOopsl,
TMCKPETHON MaTeMaThKH, TEOPUU
nudpepeHIaTBHBIX YPABHEHHH YMEET: POBOIUTD
aHaM3 QyHKIul MiMeeT mpakTHYeCKUil OTIbIT:
MCIIOJIb30BaHMs MAaTEMaTUYECKUX METO/IOB ISt
perieHus 3a/1a4 MpodecCHOHATBHON eI TeTbHOCTH

4. O0béM 1 BUIBI YUeOHOI1 padoThI

OO6mas TpyA0€MKOCTh JUCHUIUIUHBI cOcTaBseT S 3.€., 180 4., 92,5 4. KOHTaKTHOM

paboThI

Bun yue6HOM paboThI

Pacnpenenenue
Bcero |10 cemecTpaM B yacax

4acoB Homep cemectpa

5

O6mast Tpy10EMKOCTh AUCITUTUIMHBI

180 180




AyOoumopHhvie 3auamusi: 80 80

Jlexuuu (JI) 32 32

[IpakTudeckue 3aHATUS, CEMHUHAPHI U (MIIN) IPYTHE BUJIBI ayTUTOPHBIX 0 0
sanstuii (I13)

Jlabopatopusie pabotsl (JIP) 48 48
Camocmosmenvuas paboma (CPC) 87,5 87,5

MOJITOTOBKA K 3K3aMEHY 20 20

ITogroroBka oryetoB no JlabopatopHbiM paboTam 40 40

[ToaroroBka K TECTOBBIM 3aaHUAM 110 Teme "AacopOrs” 15 15

[ToaroroBka K TECTOBBIM 3aaHuUsAM 10 TeMme "OOIas XapaKTeprucTuKa
[MOBEPXHOCTHOM 3HEPTUU. Are3Hs, CMauuBaHUE U pacTeKaHHE 12,5 12.5
skusikocteil. KanunspHele siBiieHusi, ypaBHenue JKropena"

KoHcynbTanum u mpoMexXyToqHask aTTeCTalus 12,5 12,5

Bun koHTpOs (3aueT, qud.3a4et, IK3aMeH) - JK3aMeH

5. Coneprkanue TUCUHMILIIMHBI

O0BbeM ayTUTOPHBIX 3aHITHIA 10
Ne HanmeHnoBaHue pa3aenoB IUCHUILIMHbI BHJIaM B yacax
paznena
Bcero JI 113 JIP
1 (BBenmenue 7 1 0 6
> [ToBepXHOCTHBIE SBIICHHS. TepmoarHamuka ) 2 0 0
MOBEPXHOCTHBIX SIBJICHHIA
3  |[KanwuisipHbie SBIEHUS 5 5 0 0
4 [ToBEepXHOCTHBIE SIBJICHUSI 1 MEXaHUYECKHE CBOMCTBA 4 4 0 0
TBEPIBIX TEI
5  |AncopOuust Ha TOBEPXHOCTH pasfena ¢a3 16 4 0 12
6 DNEeKTPONOBEPXHOCTHBIE SBICHUS B AUCIIEPCHBIX 4 4 0 0
CUCTEMAX
7 Konnounnsle (qucnepcHsie) cuctemsl. JInodhodusie 14 ) 0 12
CUCTEMBI
8  {JInodunbHbIE TUCTIEPCHBIE CUCTEMBbI 8 2 0 6
9  [YcToMYMBOCTH TUCTIEPCHBIX CUCTEM 4 4 0 0
10  |Koarysnsiius 30J1€i 3IEKTPOIUTAMU 14 2 0 12
11 |OcHOBBI (PU3MKO-XMMUYECKON MEXaHUKU 2 2 0 0
5.1. Jlekuumn
Ne Ne Kox-
HaumeHoBaHMe niM KpaTKoe CoJepKaHue JIEKIIMOHHOTO 3aHATHUS BO
NeKuu[pas3aena
4acoB
OcHOBHBIE TIOHATHUS KOJUIOUJHON XUMUH, OOBEKTHI U LIeH u3ydenus. Komnouanbie
YACTHUIIbI U KOJJIOMIHBIE CUCTEMBI; KOJUIOUTHOE (IUCTIEPCHOE) COCTOSTHUE
1 1  [BemecTBa. KomnuecTBeHHOE OnpeiesieHUe TUCIIEPCHOCTHU: AUCTIEPCHOCTD U 1
yIeJIbHAS TIOBEPXHOCTh KPUBHU3HA MMOBEPXCHOCTH YACTHIL AUCTIEpCHOM (ha3bl. Poib
MOBEPXHOCTHBIX SIBJICHHI B Mpolieccax, MPOTEKAIIINUX B IUCTIEPCHBIX CUCTEMAX.
[ToBepxHOCTH paznena da3z. CBoboaHas moBepxHOCcTHas dHepTHs. [loBepxHOCTHOE
HATSDKEHUE, CUJIOBAst M DHEPTeTUYECKast TPAKTOBKU. MeTo M30BITOYHBIX
2 2 |[repMomMHaMHUYECKUX (YHKIIUH TOBEpXHOCTHOTO cinosi (I'm66¢). [Tonstue o 2
MOBEPXHOCTHU Pa3pbiBa U pazzesstomiell nopepxHoctu. O6001eHHOe ypaBHEHNE
MEPBOT0 ¥ BTOPOTO 3aKOHOB TEPMOAMHAMMKH JIJIsl TOBEPXHOCTH pasjena das.




3MeHeHre TOBEPXHOCTHOTO HATSHKEHUS JKUAKOCTH Ha TPAHUIIE ¢ COOCTBEHHBIM
MapoM B 3aBUCUMOCTH OT TeMIIepaTypbl, KpUTHUECKasi TEMIIepaTypa 1o
MeneneeBy. CBsi3b CBOOOIHOM MOBEPXHOCTHOM SHEPTHHU C TEIUIOTOH cyOnumanuu
(mpaBwiio Credana), MOAYJIEM YIIPYTOCTH, HICaTbHON TPOYHOCTHIO U APYTHMH
cBOlCcTBaMHM BeliecTBa. [[oBEpXHOCTh paszena Mexay IByMsl KOHACHCUPOBAHHBIMU
¢dazamu. [IpaBmio AHTOHOBA; YCIIOBHUS €r0 IPUMEHEHUSI.

Kanmumisipaoe nasnenue. 3akoH Jlaruaca. 3aBUCUMOCTD 1aBJICHUS Mapa OT
KPUBU3HBI TOBEPXHOCTH KUIKOCTH. 3akoH Tomcona. KanunsipHasi KOHASHCAIIUS.
M3oTepMudeckas nmeperoHka BemecTBa. 3aBUCUMOCTh PACTBOPUMOCTH OT
KPUBU3HBI TIOBEPXHOCTHU JIUCIIEPCHBIX YacTHI (3akoH [1066ca - OcTBanbaa -
Dpeitnanuxa). PasaoBecHast popma kpuctamion (3akoH ['n60ca - Kropu -

Bynbda).

Pasznuynble THIBI KJIacCH(PHUKAIIMHI TUCTIEPCHBIX CUCTEM: TI0 arperaTHOMY
COCTOSIHHIO JUCTIEPCHOM (Da3bl U TUCTIEPCUOHHON CPEIbl, IO pa3MepaM YacTHIl, IO
KOHIIEHTpaluu U T.4. JInopunbHbe 1 THoPOOHBIE AUCTIEPCHBIC

crucTeMbl. B3aMMOCBsI3b KOJUTOMHON XUMUHU C IPYTUMHU XUMUYECKUMU
TUCITUILTMHAMHY, ¢ (PU3UKOH, OMOIOTHEH, Te0TOTHEH, MEIUIIMHOM.

[ToHsiTHE O MOBEPXHOCTHBIX CHJIaX BTOPOI'O POA U PACKIMHHUBAIOIIEM JABJICHUU.
Jlunus Tpex¢azHoro KOHTaKTa (JIMHUS CMauMBaHUs); TMHEHHOE HATSHKEHUE.
YpaBHEHHE KPAaeBOI0 yIila CMauMBaHUs C y4ETOM JIMHEHHOTO HATSKCHMSL.
KanuisipHoe TedeHue B NOPUCTHIX cpeaax. [IpakTnueckue npuitokeHus
(BbITECHEHUE HE(PTH, TEUEHUE B HEBECOMOCTH U Jip.). OCHOBHbBIE METO/bI
U3MEPEHHUSI IOBEPXHOCTHOTO HATSIKEHUS KUAKOCTEW U MIOBEPXHOCTHON SHEPTHUH
TBEPBIX TEII.

Paspymenue u n3aMensueHne (IUCIeprupoBaHme) TBEPAbIX TeN KakK (PU3nKo-
XUMHUYECKUH mporiecc o0pa3oBaHusi HOBOH moBepxHocTu. Teopus [puddurca,
YCJIOBHE CaMOTIPOM3BOJIBLHOTO pacnpocTpaHeHus TpemuH. Dddext Pebunaepa:
W3MEHEHHUE TIPOYHOCTH U TUTACTUYHOCTH KaK CIIEJICTBHE CHUKCHUS MTOBEPXHOCTHOMN
PHEPTUU TBEpABIX Tes. OCHOBHBIE (hOPMBI TTPOsiBIICHUS YD PeKTa:
iacTu()UIIMPOBaHNEe, BOSHUKHOBEHHE XPYIMKOCTH, CAMOIIPOU3BOIBLHOE
CTIEPTUPOBAHHE.

TepmoauHamuueckue ycioBus nposiienus d¢dexra PeOunaepa. Binusaue
XUMHUYECKOM MPUPOIBI TBEPABIX TE U KUAKOCTEN HA BOBMOKHOCTB €T0
MPOSIBICHUS. DIeKTpOKanuIApHbIN 3P dekT. [IposBnenune apdexra Pebunnepa B
[IPUPOJHBIX U TEXHOJIOTMUECKHX Ipoueccax (mpumepsl). [loBblenne npoyHocTu
MIPU paCTBOPEHUHU TTOBEPXHOCTHOTO CJiosi KpuctaiioB (9 dext Uodde).

AncopO1ust Kak caMOIPOU3BOJIBHOE KOHLIEHTPUPOBAHHUE HA TOBEPXHOCTH pa3iena
(a3 BemecTs, CHIXKAOIMUX MexX(a3Hoe HaTspkeHue. [l0BepXHOCTHO-aKTUBHBIE U -
WHAKTUBHBIE BelllecTBa (MpumMepbl). OTHOCUTENBLHOCTD MOHATHS "MOBEPXHOCTHAS
AKTUBHOCTB" (3aBUCHMOCTH OT IIPUPOABI KOHTAKTUPYIOMHUX (a3). [ToBepxHOCTHO-
AKTHBHbIE MeTaslIbl. TepMoauHaMuKa mpouecca aacopouuu. YpaBHeHUe
ancop6rmu I'md6ca. 3aBUCUMOCTh TOBEPXHOCTHOTO HATSKEHUS OT KOHLIEHTPALIUH
[TAB. VYpaBuenue llIunikosckoro. [IoBepXHOCTHAsSI aKTUBHOCTD, €€ U3MEHEHHE B
romosiorudeckux psagax ITAB. Tepmonnnamuueckoe 000CHOBaHHME MpaBUIIa
TpayOe - J{roki10. MeTobl O1IEHKH TOBEPXHOCTHOW aKTUBHOCTH OPraHUYECKUX
[TAB. Pabora ancopbunu. /IluHamMudeckuii xapakTep aicOpOLIMOHHOTO PABHOBECHS
Ha MOBEpXHOCTH pasnena pacTBop I1IAB - ra3. YpaBuenue JIsHrmiopa, ero cBsi3b ¢
ypaBHeHUs MU ['n06ca, [umkosckoro u dpymkuna. Monuslii ooMeH. OCHOBHBIE
(U3UKO-XUMHUYECKUE XapaKTEePUCTUKA HOHUTOB. [IpuMeHeHe KaTHOHUTOB U
AQHUOHUTOB.

[ToBepxHOCTHBIE MIIEHKU HEpacTBOpUMBIX [IAB; moBepxHOCTHOE NaBieHuE;
MeTOJIbI ero u3mMepeHus. Mzorepmbl AByxmepHoro naBiaeHusi. OCHOBHBIE THUITbI
[UICHOK: ra3000pa3Hble, )KUIKOPACTSIHYThIC, JKHUJIKHE, TBEp/Ible. YCIOBUS Mepexoa
MJICHKU OT OHOTO COCTOSIHUS K apyromy. Ciou JIanrMiopa - biopkerT kak
CaMOOpPraHW30BaHHBIC KOJJIOMIHBIE CTPYKTYphL. AncopOrus [TAB Ha




MOBEPXHOCTH pa3jielia HECMEIIUBAIOIINXCS KUAKOCTel. Ancoporus [TAB u3
[PacTBOPOB Ha MMOBEPXHOCTH TBEPBIX Te. [IpaBriio ypaBHUBaHUS NOJSAPHOCTEN
Pebunnepa. Mogudunupyromee aeiictsue [1AB: ruapodunmszanus u
ruapodoOu3alus TBEPAOH MOBEPXHOCTH. YIIPaBIeHHE CMaYMBAHUEM B MTPOLIECCAX
¢norarun. Baustaue ancopbunonnsix cinoes [IAB Ha cMazouHOe aelicTBUE U Ha
rPAHUYHOE TPEHUE.
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Monenu crpoenus [19C (teopuu ['enpmronbia, ['yu - Uenmena, [l tepua, ['pama).
M3MeHeHue NoTeHIMAalla B 3aBUCUMOCTH OT PACCTOSTHUSL OT MIOBEPXHOCTH JIJIst
CHUJIBHO M CJ1a00 3apsDKCHHBIX TIOBEPXHOCTEH; BIUSHUAE KOHIICHTPAIMH | 3apsiaa
MOHOB IIEKTPONUTA. DIEKTPOKUHETHUECKHE SIBIECHUS: dNeKTpodopes,
DIIEKTPOOCMOC, TTIOTCHITHAIBI TEUCHHSI i OCENIaHus;, Teopus [ enbmrombiia -
CMOITyXOBCKOTO. DIIEKTPOKMHETUUECKUN MOTEHIINA; TPAHULA CKOJIbKEHUSI.
MeTob! OnTpeieNieHUs AIEKTPOKUHETHIECKOTO MTOTEHITHANA.

11

Crpoenue MuLesIbl TuApoPoOHOTO 30151 BiusHue KOHUEHTpaluu U NPUPO/IbI
DIIEKTPOJINTA HA BEIMYMHY UM 3HAK 3apsia KOJUIOUIHBIX YacTUL. OCHOBBI HOHHOTO
oOMeHa. JInorponssle psaasl. M303mekTpuueckoe COCTOSIHUE B JUCTIEPCHBIX
CHUCTEMAX; METOBI ONIPENEIECHUSI U302IEKTPUUECKOM ToukHu. [IpakTnueckue
[PUIIOKEHUS STIEKTPOKUHETUYECKUX SIBICHUHN. DIIEKTPOKANUIUISIPHBIE SBJICHUSI.
[ToHsiTHE 00 ANMEKTPONOBEPXHOCTHBIX SIBICHUSX: KaWIIPHOM OCMOCE,

nuddysnodopese.
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J{ucriepraiiiOHHbBIE METO/IbI MOTYUYEHUS JUCTIEPCHBIX CUCTEM (30JIEH, IMYIIBCUH,
neH, a’pososneit). Ponb [TAB B nporecax nmoiaydeHus IucrepcHbIX cucteM. CBs3b
paboTHI AUCTIEPTUPOBAHUS C TIOBEPXHOCTHOM dHEPTUEH TBEP/IBIX TEIl.
Hcnons3zoBanue 3¢ dexra PeOunaepa a5 yMeHbIIEHUS pabOThl TUCTIEPTHPOBAHUS.
[Tporiecchl muCTieprupoBaHus B IPUPOAE U TeXHUKe. KOHeHCAIIMOHHBIE CITOCOOBI
MOJTy4eHus AUcTepcHbIX cucteM. OOpa3oBaHue 30J1€i B Mpoliecce XMMHUUECKUX
peakiuii TepmoauHaMuKa TOMOT€HHOTO U T€TEPOT€HHOTO 00pa30BaHUS
KOJUTOMAHBIX YacCTHII IPH (Pa3oBbIX nepexonax 1-ro poxaa (teopus ['nbdoca -
donpmepa). PaboTa 00pa3oBanus 3aposiiieii HOBou (a3el. OOpazoBaHUE YACTHUI]
UCcTIepCHOM (pa3bl B Mpolieccax KPUCTAIIM3AUU 3 PaCTBOPOB, KOHACHCAIIMH
MEPECHIIIEHHOIO Napa, KUMeHus. MeTo/bl peryIMpoBaHus pa3MepOB YaCTHI] B
mucrnepcHbIX cucteMax. OCHOBHBIE METO/IbI OUMCTKHU 30JIeH (IUaau3 u
yiasTpaduiasTpanys). Komronaao-xumudeckue coiictea BMC. Metozsl
ONpeeTeHUs] KOHIIEHTPALMHY U Pa3MEPOB YaCTHULL 30JICH.
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TepmoanHamuka 06pa3oBaHus THOGUIBHBIX KOJUIOUIHBIX CUCTEM; KpUTEpU
CaMOITPOU3BOJILHOTO ucTieprupoBanus (kpurepuii Peobunnepa-lllykuna).
Murnemiooopas3oBanue B pactBopax [IAB. Kpurnueckast koHIIEHTpamus
muriesuiooopazoBanus (KKM), ocHoBHBIE MeTobI otpeneneHust KKM.
OMIMprUYecKrue 3akoHoMepHOCTH u3MeHeHus: KKM 1 MuUHUManbHOTO 3HAYEHUS
[MOBEPXHOCTHOT'O HAaTsHKEHUS Ha rpaHulle paszaena pactsop [IAB - Bo3nyx B
romosiornaeckux psinax [TAB. CTpoenne npsMbIXx ¥ 0OpaTHBIX MHIIEIIT TIPH
pa3nuyHbIX KoHIeHTpauax [TAB. TepMonuHaMuka MUIIETIO00pa30BAHHUS:
TeII0BbIe (P PEKTHI, posib TUAPODHOOHBIX B3aUMOICUCTBHH, TuarpaMma Ga3oBbIX
cocTosiHUI, TemmeparypHas 3aBucuMoctbh KKM; Touka Kpadra. Comrobunuzanus
(KoNyIouTHOE PACTBOPEHUE OPTaHUYECKUX BEIIECTB B MPSAMBIX MHIIEIIIAX).
OTHOCHUTENBHAS COMOOMIN3ALINSA, 3aBUCUMOCTD OT TEMIIEPATYPbl M KOHLIEHTPALIUH.
Comobunmu3anusi B HEBOAHBIX cpeax. MUKpOAMYIIbCUU; CTPOEHUE MUKPOKAIIEh,
ycioBus 00pa3oBaHus, (hazoBas tuarpaMmel. [IpakTudyeckue mpuaIoKeHus
MULICIUTSIPHBIX CUCTEM U MUKPOAIMYJIbCHH (B XUMHH, HePTeT100BIUN, OMOIOTHH).
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Tema: CemMMEHTAlMOHHAs YCTOMYUBOCTh MOJIEKYIISIPHO-KMHETHYECKHE CBOMCTBA
criepcHbIX cucteM. JIuddy3ns B KOIIOUAHBIX cUcTeMax. 3akoH DHHIITeHHa.
CenMMeEHTaMOHHBIN aHAJIU3 MTOJIMINUCIIEPCHBIX cucTeM. KoHcTaHTa
cenuMenTanuu. /luddepennmanbaas KpuBas pacrpeeeHus YaCcTHIL IO
pa3MepaM; HHTErpaibHasi KpUBas; IOCTPOCHUE UX U3 JAaHHBIX 110 KHHETUKE

HakoIJieHus ocaaka. CequMeHTainoHHO- ¢ dy3HOHHOE paBHOBECHE. MeTos




[leppena onpenenenus uyucna Aporaapo. [IpuMenenue yasTpaueHTpudyr st
W3MEPEHHUS MACChl YIBTPAAUCICPCHBIX YaCTUI] U MakpoMouteKyi (Jlymanckuid,
Cenoepr).

15

Tema: ArperatuBHasi CTOMYMBOUTE. TeopHs yCTOMYMBOCTH rUAPO(OOHBIX 3071ei
(teopus 1JIDO). TepmonnHamuka TOHKHMX TUIEHOK. PackinHMBaro1iee JaBieHne
110 Jlepsaruny. MosieKkyisipHas COCTaBIIAIONIAsA PACKIMHUBAIOLLETO JaBICHUSA. Y4eT
MOJIEKYJISIPHON MPUPOABI KOHTAKTUPYIOLUX (pa3, IIsl TOHKUX MJICHOK U
chepuyecKuX 4acTull. DJIEKTPOCTATHUECKAsl COCTABIISIONIAs PACKIMHUBAIOIIETO
MaBJIeHUs. 3aBUCUMOCTb YHEPTUH B3aUMOJICUCTBUS YaCTHII TUCTIEPCHOM (ha3bl OT
paccTosHUS Mex 1y HUMU. OCHOBHBIE (DaKTOPBI, BIUSIOIINE HA arperaTUBHYIO
YCTOMYMBOCTD JUCIEPCHBIX cUCcTeM. D deTrBHast yIpyrocTh TOHKUX IJIEHOK.
Oddexr Mapanronu - ['n66ca; npuuuHBI BOSHUKHOBEHUS. | MIpoinHAMUYECKUe
0COOEHHOCTH yTOHBIIEHU TUIEHOK. CTPYKTYpHO-MeXaHUUecKuil Oapbep (Teopust
Pebunzepa). Peonornyeckue cBoiicta agcopOounoHHbIx cioes [TAB -
CTaOMIIN3aTOPOB KOJIJIOUIOB KOJJTIOMTHBIX CUCTEM. 3alllUTHbIE KOJUIOUIBI.
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[Topor koarymnsiiuu; 3aBUCUMOCTb KPUTHUYECKON KOHIEHTPALIUU AJIEKTPOIUTA OT
pasmepa U 3apsijia Koaryaupymomuiero nosa (npasuio Lynsue - 'apan).
AHTaroHu3M U CUHEPIU3M B JIEHCTBUU 3JIEKTPOIUTOB Ha MPOLIECC KOATYISLUH.
Koarynsmust CUIbHO U cJ1ab0 3apsKeHHBIX 30J1eH (KOHIIEHTpallMoOHHas U
HelTpanu3alunoHHas koaryasuus). O6ocHoBanue npasuia llyneue - Fapau u
kputepus Diinepca - Kopda B Teopun JJIDO. Onokynsuus, rerepokoarysius,
anaryssus (onpenenenus, npuMepsl). Kunetuka xoarynsuuu. Teopust ObicTpoit
koarynsuu (CMOIyXOBCKHil); OCHOBHBIE TIOJIOKEHHS TEOPHH MEIJICHHOM
koaryssinun (H.®yxkc). O6paTumocTs niporiecca Koaryisiuu. [lentuzamms.
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3aKOHOMEPHOCTH TEUEHUSI CBOOOTHO-UCIIEPCHBIX CUCTEM IOJ] IEHCTBUEM
MPUIIOKEHHOTO JaBieHus. 3akoH HploroHa. Brusinue KoHIeHTpauu U GopMbl
JacTUILL JUCTIEPCHON (ha3bl HA 3AKOHOMEPHOCTH T€UEHHUS (3aKOH DHILTEHHA).
CtpykTypooOpa3oBaHHe B JUCTIEPCHBIX CUCTeMaxX. BO3HUKHOBEHHE U Pa3BUTHE
[IPOCTPAHCTBEHHBIX CTPYKTYp. [Iprpoaa KOHTAKTOB MEXKy IEMEHTaMU CTPYKTYP.
[Tepuomnueckue cTpykrypbl. OOpa3oBaHue U CBoMcTBa reseit. KoarymsimmonHasie
CTPYKTYpHhl. YCIIOBUS 00pa30BaHUsl, MEXaHUUYECKUE CBOWCTBA; SIBJICHUE
TUKcOTponuu. KpucrannuzanroHHble CTPYKTYpbl. MexaHnueckue CBOMCTBa
KpUCTAJNIN3ALUOHBIX CTPYKTYp. ONUCaHuE IUCIIEPCHBIX CUCTEM Ha OCHOBE
peonornueckux mojaeneit (Makcsemia, KensBuna, bunrama, [1IBenosa). ITomnas
peosorudeckas Kpubasi. PU3NKO-XUMHUUECKUE METO/IbI PETyIMPOBAaHUS
CTPYKTYpHO-MEXaHUYECKHUX CBOMCTB JUCTIEPCHBIX CHCTEM Ha PA3IUYHBIX CTAIUAX

uX (hOPMHUPOBAHUS KaK OCHOBHAS 3a]a4a (PU3HKO-XUMHUYECKONH MEXaHUKH.

5.2. IIpakTHyeckue 3aHATUS, CEMUHAPBI

He nipenycmoTpensl

5.3. JIabopaTtopHbie padoThI

Ne
SAHATHUA

Ne

paznena

HanmeHoBaHue mimm KpaTkoe copiepkaHue 1abopaTopHoi paboTsl

Koi-
BO
4acoB

TexHuka 6€30MacHOCTH MPHU paboTe B JIAOOPATOPHH.

AJIcOpOIIMs Ha TPAHMIIE KUKOW B TBepoi (a3

HonoobMeHHas afcopOuus

M3yuenue 3oiei

3amura JlabopaTopHbBIX paboT

|| n|n|—

MUKpOreTeporeHHbIE CUCTEMBI

[\ RO, No ol IF N N N NN

[S—
-

HOJ’IyLICHI/Ie 30JI€ METOJIOM 3aMEHBI PpaCTBOPHUTEIILA. I/IBy‘-ICHI/IC SIBJICHUS

DN [N




HCIIPABUJILHLIX PAIOB

3 10 |HMccnenoBaHue KoaryimupyrOIIEro AeMCTBUS HOHOB B 3aBUCUMOCTHU OT UX 3apsaa 6
5.4. CamocrosiTeqibHasi padoTa CTyIeHTa
Brimonnenne CPC
Criucok nuTeparypsl (¢ yKazaHHEM Pa3/esioB, IJ1aB Koa-
Tonsun CPC CTpaHip) / cc};mKa Ha elg i ’ " [Cemectp) Bo
Pami peeyp JacoB
[MOITOTOBKA K DK3aMEHY https://edu.susu.ru/mod/lanebs/view.php?1d=5762238| 5 20
[101roT0BKa OTHETOB 110 https://edu.susu.ru/mod/lanebs/view.php?id=5760641 5 40
JlaGopaTtopHbIM paboTam
HOHFOTO?Ka K TGCTOB,E,’IM SAIAHIBIM https://edu.susu.ru/mod/lanebs/view.php?1d=5760641 5 15
o Teme "AncopOis
[TonroToBKa K TECTOBBIM 33JIaHUSM
o Teme "OO0mmas xapakTepUCTHKA
TIOBEPXHOCTHOH SHETHH. ArC3us, https://edu.susu.ru/mod/lanebs/view.php?id=5762114| 5 12,5
CMa4YMBaHUE U PACTCKAHHE
YKAJIKOCTe. KanuisipHble sSBIICHMUS,
ypaBHeHue Kropena"

6. (I)OH)I OLCHOYHBIX CPEACTB AJA IMPOBCACHUA TEKYIIECTI0 KOHTPOJA YCIIEBAEMOCTH,

NMPOMEXKYTOYHOM aTTeCTallMu

Kontponp kauecTBa ocBoeHUs1 00pa30oBaTeIbHON IPOrpaMMBbl OCYIIECTBISETCS B
cootBercTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOH AESITENIbHOCTH 00yYarOIINXCS.

6.1. KouTpoabubie meponpusitusa (KM)

No
KM

Ce-
MECT]

Bun
KOHTPOJISI

HazBaunue
KOHTPOJILHOTO
MEpPONPUATHUS

Makc.

Bec Oamn

HOprI[OK Ha4YHCJIEHNs 0aIoB

YVuu-
THIBA-

eTCs B
[TA

Texyuui
KOHTPOJIb

3amura
JlaboparopHoii
pabotsl Nel
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3amura 1abopatopHoit paboThI
MPOBOAMTCS YCTHO B BUJIE 3AIUTHI
oTYeTa 1o JJabopaTopHBIM paboTaM U
OTBETa Ha BOTIPOCHI U3 CITUCKA
BOIPOCOB K JIAOOPATOPHBIM padoTaM.
OrneHKa CYMMHUPYETCS M3 CIIETYFOIINX
OIICHOK:

1) 2 Ganna - OTYET cllaH BOBpEMS;
OLICHKA CHIKaeTcs Ha 1 Oas 3a
MPEBBIIICHHE CPOKOB C/Ia9l OTYETA 110
HCYBKUTEIILHOW IPUYHHE HA OJTHY
HeJeI10, WK Ha 2 Oajia — Ooee, 4uem
Ha OJIHY HEJEIIO;

2) 4 Ganuia - 3a MOJHBIN U IPaBUIIbHBIN
OTBET Ha NIOCTABJICHHBIC BOTPOCHI B
00beMe HE MEHBIIIE, YeM OBII0
OCBEIIEHO Ha JICKIIMOHHBIX 3aHATHIX. 3
Oaia - 3a MpaBUIILHOE TIOJTHOE U
MOCJICIOBATEIILHOE U3JIOKEHUE C

OK3aMCH|




HCCYIICCTBCHHBIMU OH_II/IGKaMI/I NI
HETOYHOCTSAIMU. 2 Oasijia - 32 HeMOJHBIN
OTBET OTpaXkarouuii oodmiee
HaIpaBJICHHE N3JI0KEHUS JIEKITMOHHOTO
Marepuana. | 6au - 3a HeTOIHBIH
OTBET OTPAXKAIOIIUI OTJEIIEHBIC
MMPCACTABICHUA 06 HU3YyUCHHOM
Matepuasie. () 6anIoB - HET OTBETA.
OTueT 1o 3a/1aHUI0 PacTeyaThIBACTCS U
C/IaeTCs CTYJICHTOM B JICHb 3aIIUTHI
1a00paTOpHBIX paboT.

Texymnii
KOHTPOJIb

3amura
nabopaTopHOI
pabotbr Ne2

12

3amura 1abopaTopHON paboOTHI
MIPOBOJIUTCS] YCTHO B BHJIC 3alTUTHI
OTYeTa 1o JJA0OpaTOPHBIM paboTaM U
OTBETa Ha BOIIPOCHI U3 CITUCKA
BOTIPOCOB K JIA0OPATOPHBIM padoTaM.
O1ieHKa CYMMHUPYETCS M3 CIIeTYFOIINX
OLIEHOK:

1) 2 6anna - OTYET cllaH BOBPEMS,
OIICHKa CHIKaeTcs Ha 1 6armt 3a
MPEBBIIIICHHE CPOKOB C/IAYH OTYETA TIO
HEYBaXUTEILHOUN MPUYHUHE Ha OTHY
HEJIeNI0, HIIM Ha 2 0ajiia — 6oee, yeM
Ha OIHY HEJeNIO;

2) 4 Gania - 3a MOJHBIN U IPaBUIIbHBIN
OTBET Ha MOCTaBIEHHBIE BOTIPOCHI B
00beMe He MEHBIIIE, YeM OBIII0
OCBEIICHO Ha JIEKIIMOHHBIX 3aHATHIX. 3
OaJia - 3a IPaBUIILHOE TIOJTHOE U
MOCIIeIOBATEIIEHOE U3TIOKEHHUE C
HECYIIECTBEHHBIMH OIIHOKAMHU VITH
HETOYHOCTSIMU. 2 Oalja - 32 HeMOJHBIN
OTBET OTpakaroluii odiee
HaTpaBIeHUE U3JI0KEHUS JICKITHOHHOTO
MaTepraia. 1 6ai - 3a HeTIOTHBIH
OTBET OTPAKAIOIINIA OTJEIbHbBIE
MPEICTABICHHS 00 N3yYCHHOM
marepuaie. ) 6anioB - HET OTBETA.
OTUeT 1Mo 3a/IaHUI0 PACTICYaThIBACTCS H
CHaeTcs CTyACHTOM B JIEHb 3aIUThHI
1abopaTOPHBIX PadOT.

OK3aMCH

Texymnmii
KOHTPOJIb

3amuTa
nabopaTtopHOH
pabotbr Ne3

12

3ammra 1a00paTopHOI pabOTHI
MPOBOAUTCS YCTHO B BUJI€ 3AIUTHI
oTYeTa 1o JT1abopaTopHBIM padboTaM 1
OTBETa Ha BOIIPOCHI U3 CITUCKA
BOITPOCOB K JIAOOPAaTOPHBIM paboTaM.
OreHKa CyMMHUPYETCS M3 CIeIyIOINX
OIICHOK:

1) 2 6ama - OTYET CAaH BOBpEMS;
OLIEHKa CHIXaeTcs Ha 1 Oasut 3a
NpPEBbIIEHHE CPOKOB C/1aul OTYETA 110
HEYBKUTEIbHOW PUIMHE HA OJTHY
HeJeI10, WK Ha 2 Oajuia — Oolee, 4yem
Ha OJIHY HEJeIo;

2) 4 6anna - 3a MOJHBIN U MPAaBUIbHBIH

OTBCT HA MNOCTABJICHHBLIC BOIIPOCEHI B

OK3aMCH|




00beME HE MCHBIIIC, YeM OBLIO
OCBEIIEHO Ha JICKIIMOHHBIX 3aHATHIX. 3
Oaia - 3a MpaBUIILHOE TIOJTHOE U
MOCIIETIOBATEIIEHOE U3JIOKEHUE C
HCCYIICCTBCHHBIMU OH_II/IGKaMI/I NI
HETOYHOCTSIMU. 2 6asijia - 32 HeMOJHBIN
OTBET OTpaXkarouuii odmiee
HaIpaBJICHHE W3JI0KECHUS JIEKITMOHHOTO
Marepuana. | 6am - 3a HeTIOHBIH
OTBET OTPAXKAIOIIUI OTJCIIEHBIC
[MPCACTABIICHUA 06 HU3YyUCHHOM
Matepuasie. 0 6anIoB - HET OTBETA.
OT4eT 1o 3a/IaHUI0 PACTICUaTHIBAETCS U
C/IaeTCs CTYJICHTOM B JICHb 3aIIUTHI
1a00paToOpHBIX paboT.

Texymnii
KOHTPOJIb

3amura
nabopaTopHOM
pabotsl Ned

12

3amura 1a0opaTopHON paboOTHI
MIPOBOJIUTCS YCTHO B BHJIC 3alTUTHI
OTYeTa 1o JJA0OpaTOPHBIM paboTaM U
OTBETa Ha BOIIPOCHI U3 CITUCKA
BOTIPOCOB K JIA0OPATOPHBIM paboTaM.
O1ieHKa CYMMHUPYETCS U3 CIIETYFOIINX
OLIEHOK:

1) 2 6anna - OTYET clIaH BOBPEMS,
OIICHKa CHIKaeTcs Ha 1 6armt 3a
MPEBBINIICHHE CPOKOB C/IaYH OTYETA TIO
HEYBaXUTEILHOUN MPUYKUHE Ha OTHY
HEJIeNI0, HIIM Ha 2 0ajiia — 6oee, 4eM
Ha OIHY HEJeNIO;

2) 4 Gania - 3a MOJHBIN U IPaBUIIbHBIN
OTBET Ha MOCTaBIEHHBIE BOTIPOCHI B
00beMe He MEHBIIIE, YeM OBIII0
OCBEIICHO Ha JIEKIIMOHHBIX 3aHATHIX. 3
OaJia - 3a IPaBUIILHOE TIOJTHOE U
MOCIIEIOBATEIILHOE U3TIOKEHHUE C
HECYIIECTBEHHBIMH OIIHOKAMHU VITH
HETOYHOCTSIMU. 2 Oalja - 32 HEMOJHBIN
OTBET OTpakaroluii odiiee
HaTpaBICHUE U3JI0KEHUS JICKITHOHHOTO
MaTepraia. 1 6ai - 3a HeTOTHBIH
OTBET OTPAKAIOIINIA OTJEIbHbBIE
MPEICTABICHHS 00 N3yYCHHOM
marepuane. ) 6anioB - HET OTBETA.
OTUeT 1Mo 3a/IaHUI0 PACTIEYaThIBACTCS U
CHaeTcs CTyACHTOM B JIEHb 3aIUThHI
1abopaTOPHBIX PadOT.

OK3aMCH

Texymnmii
KOHTPOJIb

3amuTa
nabopaTtopHOH
pabothr Ne5

12

3ammra 1a00paTopHO pabOTHI
MPOBOAUTCS YCTHO B BUJI€ 3AIUTHI
oTYeTa 1o JT1abopaTopHBIM padboTaM u
OTBETa Ha BOIIPOCHI U3 CITUCKA
BOITPOCOB K JIAOOPAaTOPHBIM paboTaM.
OrieHKa CyMMHUPYETCS U3 CIeIYIOINX
OIICHOK:

1) 2 6ama - OTYET CAaH BOBpEMS;
OLIEHKa CHIXaeTcs Ha 1 Oasut 3a
NpPEBbIIEHHE CPOKOB C/1aul OTYETA 110

HEYBA)KMTEJIbHOM IPUYHMHE HA OJIHY

OK3aMCH|




HeJeI0, WK Ha 2 Oajia — Oolnee, uem
Ha OJTHY HEJEeIO;

2) 4 6anna - 3a MOTHBIN U IPABUIBHBIH
OTBET Ha NIOCTABJICHHBIC BOTIPOCHI B
00beME HE MCHBIIIC, YeM OBLIO
OCBEIIEHO Ha JICKIIMOHHBIX 3aHATHIX. 3
Oauia - 3a MpaBUIILHOE TIOJTHOE U
MOCIIIOBATEIIEHOE U3JIOKEHUE C
HECYIIECTBEHHBIMH OIIMOKAMU WITH
HETOYHOCTSIMU. 2 OaJijia - 32 HeMOJHBIN
OTBET OTpaXkarouuii odmiee
HarpaBJICHHE N3JI0KEHUS JIEKITMOHHOTO
Marepuana. | 6am - 3a HeTIOIHBIH
OTBET OTPAXKAIOIIUI OTJEIIEHBIC
MPEICTaBICHUS 00 N3yYCHHOM
Matepuasie. 0 6anIoB - HET OTBETA.
OT4eT 1o 3a/IaHUI0 PACTICUaTHIBAETCS U
C/IaeTCs CTYJICHTOM B JICHb 3aIIUTHI
1a00paToOpHBIX paboT.

Texymmi
KOHTPOJIb

3amura
nabopaTopHOM
pabotel Ne6

12

3amura 1a0opaTopHON pabOTHI
MIPOBOJIUTCS] YCTHO B BHJIC 3alTUTHI
OTYeTa 1o JJA0OpaTOPHBIM paboTaM U
OTBETa Ha BOIIPOCHI U3 CITUCKA
BOTIPOCOB K JIA0OPATOPHBIM paboTaM.
O1ieHKa CYMMHUPYETCS M3 CIISIYFOIINX
OLICHOK:

1) 2 Ganna - OTYET clIaH BOBPEMS,
OIICHKa CHIKaeTcs Ha 1 6armt 3a
MPEBBINIICHHE CPOKOB C/IAYH OTUYETA TIO
HEYBaXUTEILHOUN MPUYHUHE Ha OTHY
HEJIeNI0, HIIM Ha 2 0ajiia — 6oee, yeM
Ha OIHY HEJeNIO;

2) 4 Ganuia - 3a MOJHBIN U IPaBUIIbHBIN
OTBET Ha MOCTaBIEHHBIE BOMPOCHI B
00beMe He MEHBIIIE, YeM OBIII0
OCBEIICHO Ha JIEKIIMOHHBIX 3aHATHIX. 3
Oaia - 3a IPaBUIILHOE TIOJTHOE U
MOCJIEIOBATEIILHOE U3TIOKEHHUE C
HECYIIECTBEHHBIMH OIIHOKAMHU VITH
HETOYHOCTSIMU. 2 Oalja - 32 HEMOJHBIN
OTBET OTpakaroluii odiee
HaTpaBICHUE U3JI0KEHUS JICKIITHOHHOTO
MaTepraia. 1 6ai - 3a HeTOTHBIH
OTBET OTPAKAIOIINIA OTJEIbHBIE
MPEICTABICHHS 00 N3yYCHHOM
marepuaie. ) 6anioB - HET OTBETA.
OTUeT 1Mo 3a/IaHUI0 PACTIEYaThIBACTCS U
CHaeTcs CTyACHTOM B JIEHb 3aIUThHI
1abopaTOPHBIX PadOT.

OK3aMCH

Texyuui
KOHTPOJIb

KoHnTponbHas paboTa

10

KonTponpHas paboTa conepx uT 5
3a1aHMil. 3a Ka)KJ10€ BEPHO PEIIEHHOE
3a/laHue CTYJEHT nosiy4vaer 1 Oas.
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Texymui
KOHTPOJIb

Tect Nel O61mas

XapaKTepUCTHKA

ITOBEPXHOCTHOMU
JHEpruu. Aaresus,

24

Tect conepxxut 24 Bonpoca. Bpems
TecTupoBaHusl — 30 MUHYT.
[IpenocraBnseTcs o1Ha MONBITKA JJIs

IMPOXOXKACHUA TCCTA.

ODK3aMCH




CMauMBaHUE U
pacTexaHue
KHUJIKOCTEM.

Kanunnspasie

SIBIICHUSI, YpaBHEHUE

Kropena

MakcumanbHasi OlleHKa 3a TecT — 24
6ama (1 mpaBuiIbHBIN oTBET = 1 Gasm).
TecT cunTaercs ycreumHo
MPONAEHHBIM, €CJIA 1aHO He MeHee 60%
[IPAaBWIBHBIX OTBETOB (HE MeHee 14
0asioB).

Texymmii
KOHTPOJIb

Tect Ne2.
AncopOuus.

26

TecT cogepkut 26 BorpocoB. Bpems
TecTupoBaHus — 40 MUHYT.
[IpenocrasnsieTcs ogHa MONBITKA JJIs
MIPOXOXKACHUS TECTA.

MakcuMalibHas OlleHKa 3a TecT — 26
6amnoB (1 mpaBuIBHBIN OTBET = |
6ain). TecT curTaeTcs yCHemHo
MIPOMACHHBIM, €CJIU 1aHO He MeHee 60%
MPaBWIBHBIX OTBETOB (HE MeHee 15
0aJsioB).

OK3aMCH|

10

bonyc

bonyc

15

boHyc-pedTUHT B mporiecce U3y4eHus
TUCITUTUTAHBI MOYKHO TTOJTYYHTH 32
y4acTre BO BCEPOCCUICKON OTMMIIHAaIe
Mo XUMHU — 15 Oannos.

OK3aMCH|
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IIpome-
JKyTOYHAast
aTTecTanus

OtBert 110 OueTy

10

KoHTponbsHOE MeponpusiTue
MPOBOAMUTCS B yCTHOM (popme. B Oumitere
JBa TEOPETHUUECKUX Bompoca. [
MOJITOTOBKHU IPEJIaraloTcs BOMPOCH K
PK3aMeHy. 3a OTBET Ha KaXKJIbIi BOIPOC
CTYZIEHT MOXET MOJy4YUTh MaKCUMAJIbHO
5 6amnoB, BCero 3a OmiIeT —
MakcuMasibHO 10 6amtoB. Kpurepun
OIICHUBAHUs OTBETA HA TEOPETUUYECKUI
BOIIPOC B Ouyiere: 5 0amioB — CTyACHT
TEMOHCTPUPYET: TITyOOKHe
MCUepIBIBAIOIIUE 3HAHUS B IOHUMaHUH,
W3JI0)KEHUH OTBETA HA BOIIPOC, OTBET
JIOTUYECKU TMOCIEI0BATENbHBIH,
COJIEPKATEIIbHBIN, TOJTHBIN,
MpaBUJIBLHBIN U KOHKPETHBIN; 4 Oamia —
TBEpIbIC 3HAHUSI MaTepuaa,
MPaBUJIbHOE TIOHUMAaHHUE CYIIIHOCTH U
B3aMMOCBSI3U PaCcCMaTPUBAEMBIX
MPOIIECCOB U SIBICHUH, OTHAKO, OTBET
HEIOCTATOYHO IIOJIHBIN, UMEIOTCA 1-2
HE3HAYUTETIHHBIX 3aMEUaHus
MperoaaBaTes, NOCIEA0BATENbHBIN U
KOHKPETHBIH OTBET, CTY/IEHT CBOOOTHO
yCTpaHseT 3aMeUaHusl IPEnoaBaTest
MO OT/ICIBHBIM YaCTSAM U MYHKTaM
oTBeTa; 3 Oasa — TBepAble 3HAHUS
MOHMMAaHHE OCHOBHOT'O; OTBET HE
COJIEPKUT IPyOBIX OMMOOK, HO €CTh
OoJiee 2-X HETOYHOCTEHN U 3aMeYaHuH,
MpU YCTPAHEHUU HETOUHOCTEN U
HECYIIIECTBEHHBIX OIINOOK B
OCBEIIEHUHU OTJICIbHBIX MOJIOKEHUM
TpeOYyIOTCSI HABOASIIIE BOTIPOCHI
nperonaBares; 2-6amia — rpyobie

OIITNOKHU IIpHU OTBETC HA BOIIPOC, HO

ODK3aMCH




6omnee 50% oTBeTa COCTaBIAIOT
NpaBUIIbHBIC CBEICHUS, CTYICHT
IEMOHCTPUPYET HEYBEPEHHBIE U
HETOYHBIC OTBETHI Ha HABOJSIINEC
BOTIPOCHI IIpemoaaBaress, 1 6amr —
rpyOble omuOku B oTBeTe, MeHee 50%
ABJIAIOTCSA HCBCPHBIMU, CTYACHT
NIEMOHCTPUPYET HETIOHMMaHUE
CYIIHOCTHU M3JIara€MbIX MOJIOKEeHH; 0
0aJsIoB —HET OTBETA Ha BOIPOC.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun

IIPOMEKYTOUHON ITpouenypa nposeneHus

arTeCcTaluu

Kpurepun
OLICHUBAaHHUS

OK3aMCH

Bce 3a1anus Tekymero KOHTPOJIs 10JIKHBI OBbITh BBITIOJHEHBI.
Brinonnenue 3aganuil IpOMEXYTOYHON aTTECTALUU HE SBIISETCS
o0s3arenbHbIM. CTYIEHT BIpaBe yIy4IIUTh CBOM TEKYIIHMA
PEUTHHT Ha MPOMEXKYTOUHOM aTTecTallH (IK3aMeHe).
KonTponpHOE MEpOIIpUATHE TPOMEKYTOUHON aTTECTALNH
MPOBOJUTCS YCTHO 10 OusieTam. B Ouiere qBa TeOpeTUYECKUX
BOMpoca. J{1s mMoAroToBKYM MpeJiaratoTcsi BOIPOCHI K AK3aMEHY.
Bpewms Ha nogaroroBky 40 MmunyT. OJHOBPEMEHHO B ayIUTOPUU
MOTYT TOTOBUTBCS 5 YEJIOBEK.

B coorBercTBUU C
. 2.5, 2.6
[Tonoxxenus

6.3. ITaciopTt ¢goHIa OLIEHOYHBIX CPEACTB

KommereHn

Ne KM

Pesynbrarsl 00yueHus

OIIK-1

3HaeT: IIPHU3HAKH 00BEKTOB KOHHOHI[HOﬁ XUMHH, KJ'IaCCI/I(bI/IKaL[I/IIO
JUCIICPCHBIX CUCTEM U MOBCPXHOCTHBIX SIBJICHI/If/'I; OCHOBBI
TCPMOIHUHAMUYCCKOI'O 1 KHHETUYCCKOI'O OIMMCAaHUA IIPOLICCCOB B
KOJITTIOMJHO-XUMHYCCKUX CUCTEMAX, MCXaHHU3MbI O6pa3OBaHI/I$I

I[BOﬁHOFO QJICKTPHYCCKOI'O CJI104, YCTOP'I‘IHBOCTB u -+

CTPYKTYpOOOpa3oBaHKE B KOJJIOWAHBIX CHCTEMAaX; POJIb KOJJIOUIHBIX
1 HAaHOMaTepHAaJIOB B TEXHOJIIOTUYECKUX MPOIeCcaxX U OKPYKaroIieM
MHUpPE, BO3MOXKHOCTU KOJIJTIOMTHO-XUMHYECKUX METOJIOB UCCIIEI0BAHUS
MaTepuaioB

OIIK-1

YMeeT: OpUeHTHUPOBATLCS B MPOOIEMax COBPEMEHHON KOJIJTOMTHON
XUMHUU U XUMUU HAHOPA3MCPHBIX CUCTCM

OIIK-1

NmeeT HpaKTI/I‘{eCKI/Iﬁ OIIBIT: BBIITOJIHCHUSA PACYCTOB 110 OIIPCACICHUTIO
JAUCIICPCHOCTU, KHHETUYCCKUX, OIITUYCCKUX U DJICKTPUICCKUX,
a,Z[COP6LII/IOHHBIX XapaKTCPUCTUK NUCTICPCHBIX CUCTEM, OIIPCACIICHUA
yCTOﬁ'—IHBOCTH JUCIICPCHBIX CUCTEM

OI1K-2

3HaeT: MpU3HAKH OOBEKTOB KOJUIOUIHOM XUMHUHU, KIIAaCCU(PHUKAITHIO
TUCTIEPCHBIX CUCTEM U MMOBEPXHOCTHBIX SIBJICHUI; OCHOBBI
TEPMOANHAMHYECKOTO U KUHETUYECKOTO OMKMCAHUSI MPOLIECCOB B
KOJUTOMAHO-XUMHUYECKHUX CHCTEMaX, MEXaHU3Mbl 00pa30BaHUS
TIBOMHOTO 3JIEKTPUYECKOTO CJI0sI, YCTOWYHUBOCTD U
CTPYKTYypOOOpa30BaHHE B KOJUIOMIHBIX CUCTEMAX; POJIb KOJJIOUTHBIX
Y HAHOMATEpPUAJIOB B TEXHOJOTMUYECKUX MPOLIECCAX U OKPYKAIOIIEM
MHUpPE, BO3MOKHOCTH KOJIJIOMTHO-XUMHUYECKUX METOJIOB UCCIIEI0BAHUS
MaTepuaioB




OIIK-2

YMGCT: METOAbI KOJJIONJHO-XUMHNYCCKOT'O UCCIICA0OBaAHUA MaTepI/IaJIOB
1 TIPOIICCCOB

OIIK-2

lMeeT npakTUYECKUI OMBIT: BBIITOJIHEHHSI PACYETOB 110 ONPEAEIEHUIO
IUCIIEPCHOCTH, KUHETUYECKUX, ONITUYECKUX U DIEKTPUUECKUX,
a71cOpOLIMOHHBIX XapaKTEPUCTHUK UCIIEPCHBIX CUCTEM, onpenenenus | [H+ | [+ HH [+
YCTOMYMBOCTH JUCIIEPCHBIX CUCTEM; U3YUEHUsI CBOMCTB JUCIIEPCHBIX
CHCTEM, yIbTPa- U HAHOPA3MEPHBIX YACTHII

OIIK-5

3HaeT: TCOPECTUUCCKUEC OCHOBBI KOJNIOMAHO-XUMHUYCCKUX METOO0B
HCCIICIOBAaHUA

OIIK-5

YMeeT: 000CHOBaHHO BBIOPATh HAIC)KAIIUNA KOJIJTOMTHO-XHMHYECKHIA
METOJ T MPOBEICHUS UCCIIEIOBAHM, MOJb30BaThCS CHEUAIBHOM, HH
HOPMaTUBHO-TEXHUYECKOW M CIIPAaBOYHOM JIUTEPATY PO

OIIK-5

VMeeT npakTUYeCKUi OTBIT: MPOBEICHUS U 00paOOTKH TaHHBIX
PKCIIEPUMEHTOB, BHITIOJTHEHHBIX KOJJIOMIHO-XUMUYECKUMH METOAAMHU

TumnoBsie KOHTPOJIBHBIC 3a1aHUS 10 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B

IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMALIMOHHOE O0ecredeHUe TUCHMILIMHBI

IleyaTnas y‘leﬁHO-MeTOHI/IquKaﬂ AOKYMCHTAIIUA

a) ocH

08Has Tumepamypa:

1. Iyxwun, E. JI. Komtouanas xumust TekcT yueO. 115 By30B I10
crneunanbHoCTH U HanpaieHuto "Xumua" E. 1. lykun, A. B. Ilepuos, E. A.
AwmenuHa. - 3. 5-e, ucnp. - M.: Beiciiag mikona, 2007. - 443, [1] c. uo.

2. Tensdman, M. U. Kommonguas xumus [Tekcr] M. U. I'enspman, O. B.
Kosaneswuu, B. I1. FOctparos. - 5-e uzn., crep. - CII6. u ap.: Jlans, 2010. - 332 c.
WIIL.

3. TlaBnmoBckas M. C. ®uznueckas v KOJUIOUIHAS XUMHUS : yueO. mocooue
no HanpasieHuto 240100.62 "Xum. rexnonorus" u ap. / M. C. I1aBnosckas, B. M.
XKuxapes ; FOx.-Ypan. roc. yH-T, Kad. @us. xumus ; OYpI'Y. - YensaOuHck :
N3parensckuii LHentp FOYpI'Y, 2015. - 135, [1] : un.. URL:
http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000549540

0) OononrHumMeNbHAsL IUMepamypa:

1. Tensdpman, M. 1. Komnouanas xumus [Texct] M. U. I'enbdman, O. B.
Komanesuu, B. I1. FOcTparos. - 5-e uzn., crep. - CII0. u ap.: Jlans, 2010. - 332 c.
WIIL.

2. Tensdman, M. U. Xumus [Tekct] yueO. Ay By30B 1O TEXH.
crenuanbHOCTIM 1 HanpasieHusm M. U. I'ensdman, B. I1. FOctparos. - 4-e u3z.,
ctep. - CII0. u gp.: Jlans, 2008. - 472 c. ui.

3. IlpakThKyM MO KOJUIOMJHON XUMHUH Y4el. MocoOue st TEXHOM.
CIIEIMAJIbHOCTEN BY30B 110 Iporpammam kypca "Komnouna. xumusg" M. U.
I'ensdman, H. B. Kupcanona, O. B. Kosanesuu u nip.; [lox pea. M. U. T'enbdmana. -
CIIO. u ap.: Jlans, 2005. - 256 c. uin.

4. Ilpaktukym no pusnyeckoit xumun Yueb. mocodbue asis By30B O
nporpammam Kypca "®uznueckas xumus" M. U. Tensdman, H. B. Kupcanosa, O.
B. Kopanesuu u ap.; [log pen. M. U. I'enbdmana. - CI16. u ap.: Jlans, 2004. - 254 c.

5.  XwmenpHukui, P. A. ®usndeckas 1 KoaIouIHAsI XUMHUSA TEKCT
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