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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

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

JIEATEILHOCTH

3HaeT: TEOpPEeTHYECKHE OCHOBBI KOJIOUIHO-
XUMHUYECKUX METO/IOB MCCIIEJOBAHUS

OIIK-5 CniocoGeH ocyiecTBIsTh 'YMeeT: 000CHOBaHHO BBIOpATh HAIIEKALUI
9KCTIIEpUMEHTAJIbHbIE UCCIIEAOBAHMS U UCTIBITAHUS |KOJUIOMTHO-XUMHUYECKHIM METOJT JJIsl IPOBECHUS
10 SaﬂaHHOI\/’I MCTOOUKE, ITPOBOIUTH Ha6J'IIO)IeHI/I$[ n HCCHCHOB&HHﬁ, I10JIB30BaThCA CHGHHaHBHOﬁ,

U3MEPEHUs ¢ yUeTOM TpeOOBaHUN TEXHUKH HOPMAaTHUBHO-TEXHUYECKOH U CIIPaBOYHOM
0e30MmacHOCTH, 00padaTbIBaTh U UHTEPIIPETUPOBATH [TUTEPATY PO
HKCIIEPUMEHTANIbHbIE JaHHbIE lMeeT NpakTUYECKH OMBIT: MPOBEACHUS U

00pabOTKHU JAHHBIX IKCIIEPUMEHTOB, BHIMTOITHEHHBIX
KOJUIOMIHO-XUMHUYECKUMUA METONAMHA

3. Mecro nucuuniunbl B ctpykrype OII BO

[Tepeuens npenIecTBYOMUX AUCIUILINH, [TepeueHp MOCIEAYIOMUX AUCIUILINH,
BUJIOB pabOT y4eOHOTro IyiaHa BUJIOB paboT

1.0.19 Ananutudeckast XUMUS U (PU3HKO-
XIMHAYECKUE METOIbI aHAJIH3a,

1.0.13 CnenuanbHbIC T1aBhl MAaTEMATHKH,
1.0.11 Maremaruka,

1.0.18 ®usnueckas XuMus,

1.0.16 Heopranuueckast Xxumusl, He npenycmoTpensl
1.0.25 Texnanueckas MeXaHHUKa,

1.0.21 ®usuka,

1.0.12 Teopust BEpOATHOCTEN U MaTEMAaTUYECKAs
CTaTUCTHKA,

1.0.17 Oprannueckasi XuMust

TpeOGoBaHMs K «BXOAHBIMY 3HAHUSIM, YMEHUSM, HABbIKaM CTYJIEHTA, HEOOXOIUMBIM
IIPU OCBOCHUHM JIAHHOM JIUCIIUIUIMHBI M IPUOOPETEHHBIM B Pe3yJIbTaTe OCBOCHUS
MPEAMICCTBYONTUX JUCITUTIIIAH:



Hucuuninmnza

TpeboBanus

1.0.25 Texuuueckast MeXaHHUKa

3HAeT: OCHOBHbBIE 3aKOHOMEPHOCTH B MEXAHUKE U UX
B3aMMOCBSI3b, OOLIE IPUHIUIIBI U METO/IBI
WH)KEHEPHBIX PacyeToB, CIIOCOOBI pacuéTraaeranen
Ha MIPOYHOCTh YMEET: IPUMEHATH METObI
WHXCHEPHBIX pacy€ToB MImeeT npakTU4eCKUii OIIBIT:
[pacueTa MaTepHaJIbHOIO U TEIIOBOIO 0aaHCOB
[PEAKLIMOHHOM CUCTEMBI

1.0.21 ®usuka

3naer: GyHIaMeHTaIbHbIe (U3NYECKHUE 3aKOHBI,
dbyHIaMeHTaIbHBIC 3aKOHBI (DU3UKHA YMEET:
COCTaBJISATh KHUHETUYECKHUE YPaBHEHHUS MMPOCTHIX U
CIIOHBIX XUMUYECKHUX PEAKIIHH, BHITTOIIHITH pAcUET
pPacXOAHBIX KOOPPUIIMEHTOB IO CHIPBIO, BBIICTATh
KOHKPETHOE (PU3NYECKOE COAEPKaHUE B
MPUKIAIHBIX 33a/1a4ax MIMeeT npakTUueCcKui OMbIT:
BBITIOJTHEHUS (PU3NYECKUX IKCTICPUMEHTOB,
00paboTKu 1 0(hOPMIICHHSI PE3YABTATOB, PEIICHUS
TUTIOBBIX 3a/1a4 TI0 OCHOBHBIM pa3zieliaM Kypca

1.0.16 Heopranuyeckasi XuMus

3HAET: COBPEMEHHYIO TEOPHIO CTPOEHUS BEILIECTBA,
OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XMMHUYECKHUX MTPOLECCOB, IEPUOJUUYHOCTH CBOWCTB
XMMHUYECKUX AJIEMEHTOB U COEMHEHUH Ha MX
OCHOBE, CBOMCTBAa OCHOBHBIX KJIACCOB
HEOpPraHMYECKUX BEILIECTB, IPUMEHEHHE
XMMHUYECKHUX MTPOLIECCOB B COBPEMEHHOM TEXHUKE,
NPaKTUYECKOE UCIOIb30BAHUE JOCTUKEHUN XUMUH;
OCHOBBI XUMHUYECKOW TEPMOIMHAMUKH (Hayasa
TEPMOJMHAMUKH, OOII1E YCIIOBHSI PABHOBECHUS
cucTeM, (pa3oBble 1 XUMUYECKUE PAaBHOBECHUS,
PABHOBECHUS B paCTBOPAX 3JIEKTPOJIMUTOB,
TepmonrHamudeckas Teopus J.J1.C.,) xumuueckon
KUHETHKH, TEOPHUIO PACTBOPOB, AEKTPOXUMHUIO;
3a/1a4l U METO/Ibl CTEXMOMETPUUECKUX,
TEPMOJMHAMUYECKHX U KUHETHUYECKHUX PacyeToB
XUMHUYECKHUX MTPOLECCOB MPU NPOEKTUPOBAHUU U
pa3pabdOTKe XUMUKOTEXHOJIOTHYECKHX MPOLIECCOB.,
OCHOBHBIE MaTeMaTHYECKHE METO/Ibl, IPUMEHSEMbIE
B MICCIIEIOBAHNU NMPO(eCcCHOHAIbHBIX IPOOIeM;
OCHOBHBIEC XUMUYECKHE U (PH3HUKO-
XMMHUYECKUEMETO/Ibl KAYECTBEHHOTO U
KOJIMYECTBEHHOI'O aHaJIM3a BEUIECTB U MAaTEPUAJIOB,
METO/Ibl 00pa0OTKH PE3yabTaTOB aHATUTUYECKUX
HKCIIEPUMEHTOB YMEET: COCTABIIATh XUMHUECKHE
YpaBHEHMSI, BBIITOIHATH TUIIOBbIE XMMUYECKHUE
[pacueThl, UCIOJIB30BaTh CIIPAaBOYHYIO
XMMUYECKYIOJIUTEPATYPY; peliaTh 3a/1auu 110
OpraHMYECKON XUMHUH, COCTABIISITh YPABHEHUS
peaKxIHii, OIb30BaThCs CIPABOYHOM
JTUTEpaTypOM;I10JIb30BaThCs CIIPAaBOYHON
XMMHUKOAHATIUTUYECKOM JTUTEpaTypoi; BBIACIATH
KOHKPETHOE (PU3NYECKOE COAEPIKaHUE
BIIPUKJIAIHBIX 33/1a4aX; OPUEHTHPOBATHCS B
npoOiemMax COBPEMEHHOMN KOJUTOUTHON XUMHH U
XMMHUU HAHOPA3MEPHBIX CHCTEM;

BBITTIOJIHATETCPMOJMHAMUYCCKUC U KUHCTHYCCKHE




[pacyeThl MPOCTEHIIINX XUMUYECKUX CUCTEM,
MOJIb30BAThCsI CIIPAaBOYHUKAMU (PU3NKO-XUMHUECKUX
TEPMOJMHAMUYECKUX BEJIMUMH; ONPENEIATh
PAaBHOBECHBIN COCTaB XUMHUUYECKON CUCTEMBI,
COCTaBJISATh KHHETUYECKHUE YPaBHEHHUS MMPOCTHIX U
CIIO)KHBIX XMMHUECKUX PEaKIUi, BHITOIHATH pacyeT
[PacXOIHBIX KO PHUIIUEHTOB TIO CBHIPHIO.
XUMHUECKON KHHETHKH, TEOPUIO PACTBOPOB,
PIIEKTPOXUMHUIO; 3a/1a9U U METObI
CTEXHOMETPUUECKUX, TEPMOJAUHAMUYECKUX U
KUHETHYECKUX PACUETOB XUMHUYECKUX MPOIIECCOB
[IpU MIPOEKTUPOBAHUHU U pa3paboTKe
XUMUKOTEXHOJIOTHYECKUX MPOLIECCOB., COCTABIIATh
XUMHUECKHE YPaBHEHHUsI, BHIIOIHATH TUIIOBBIE
XUMUYECKUE PACUEThI, UCIIOJIB30BATh CIPABOYHYIO
XUMHUYECKYIO TuTeparypy. Imeer npaktudeckui
OTIBIT: PEIICHUS 3a]1a4 110 ONPECICHUIO U PACUETy
CBOMCTB XMMHYECKHUX DJIEMEHTOB, COCTMHECHHIM,
[PAacTBOPOB M JIPYTUX XUMHUYECKUX CUCTEM; pacuera
KOHIIEHTpAIMK aHAJIU3UPYEMOTO BEIIECTBA C YUETOM
XUMUYECKOTO PABHOBECHS B CUCTEME, OIIPE/ICTICHHUS
YCIIOBUI ONTUMHU3ALINN aHAIUTUYECKOTO MIPOIECCa;
[pELIEHUs] TUTIOBBIX 3a/1a4 M0 OCHOBHBIM pa3jiesiaM
Kypca; BHIIIOJTHEHHS pACU€TOB I10 OINpeIeTICHUIO
TUCTIEPCHOCTH, KUHETUYECKUX, ONTUYECKHUX U
DIIEKTPUYECKUX, aICOPOIIMOHHBIX XapaKTePUCTUK
TUCTIEPCHBIX CUCTEM, OTIPEICTICHUSI yCTOMYUBOCTH
TUCTIEPCHBIX CUCTEM; BBITTOJTHEHUS
TEPMOJUHAMUYECKUX U KHHETUYECKUX PACu€TOB
ra3o0BBIX CMECEH U XUMHUYECKUX CUCTEM, PACUETOB
DIIEKTPOXUMHUYECKUX CUCTEM U PACTBOPOB; pacuera
MaTepuaIbHOTO U TEIJIOBOTO 0ajIaHCOB
[PEaKIIMOHHOU CUCTEMBI., BBIMIOTHEHUSI XUMUYECKHUX
PKCIIEPUMEHTOB, 00paOOTKH B 0()OPMIICHHSI €TO
[pE3YJIBTaTOB

1.0.19 Ananutuveckast XUMUS U (PU3HKO-
XMMHUYECKUE METO/IbI aHAJIH3a

3HaeT: OCHOBHbBIE XUMUYECKHE U (PU3UKO-
XAMUYECKHE METOJIBI KAueCTBEHHOIO 1
KOJINYECTBEHHOTO aHAJIM3a BEILIECTB U MaTepualsos,
METOJIbI 00PabOTKH PE3yJIBTATOB AHATUTHUYECKUX
DKCIIEPUMEHTOB, TEOPETUYECKHE OCHOBBI
(OUBUKOXUMUYECKIX METOJIOB UCCIIEIOBAHMSI,
OCHOBHBIE THUITBI XUMUYECKUX PEAKIUN U PUZUKO-
XUMHUYECKUX CBOWCTB BEIIECTB, UCIIOJIb3YEMbIX NMPHU
MPOBEICHUH aHAJIUTUYECKOTO OTPEICIICHHUS,
MPUHITUTIBI ONTMCAHUS XUMUYECKUX PABHOBECUH U
BIIMSIFOIINE HA HUX (DaKTOPbI, UICTOYHUKU ¥ METOJIBI
MOMCKa HAYYHO-TEXHUYECKOW U METOIUYECKOU
uHGOPMAIUH JIJIS IPOBEICHUS UCCIICOBAHUS 110
3aJaHHON T€Me; METOIbl 00PaOOTKH
SKCIIEPUMEHTAJIbHBIXIAHHBIX, OCHOBBI
NMCTIEPCUOHHOTO, PETPECCUOHHOTO U
KOPPESIIMOHHOTO aHaJIM3a; [eJIU U 3a1a41
MaTeMaTH4YE€CKOTO MOJICIMPOBAHUS, OCHOBHBIE
MOHSTHS, KIACCU(PUKAINIO,0CHOBHBIE PUHITUIIBI 1
QJITOPUTMbI MATEMATHYE€CKOTO MOACITUPOBAHUS

XUMHKO-TCXHOJOTHYCCKHUX ITPOLICCCOB,




MaTEeMaTH4YE€CKOE OMMCAHUE TUAPABINYECKUX,
XUMUYECKUX,TeTIO- U MaCCOOOMEHHBIX TIPOIIECCOB
'YMeeT: 000CHOBaHHO BBIOPATh METOJ
QHAJTUTUIECKOTO OTPEICIICHUS] KOMITOHEHTOB
BEII[CCTB ¥ MaTEPHUAIOB, 000CHOBAHHO BEIOPAThH
HaJICKAINH XUMHAKO-aHATUTHYCCKIHN HITH
WHCTPYMEHTAIBHBIA METOJT JUIsl IPOBEJCHUS
MCCIIEIOBAHM, MOJIb30BaThCA COOTBETCTBYIOLIEH
CIIEMAJIbHOM, HOPMAaTUBHO-TEXHUYECKOU U
CIIPABOYHOM JIMTEPATYPOil, MOJIb30BATHCSA
CIIPaBOYHON XMUMMKO-aHAJTUTUUYECKOU JINTEPATyPOH,
000CHOBAaHHO BBIOPATh HHCTPYMEHTAIBHBIN,
XMUMUKO- aHATTUTUYECKUH, (PU3UKO-XMMUYECKHUH
METOJ HCCIEI0BaHMS, HEOOXOIUMBIH IS
MCCJIEIOBAHUS MAaTEPUAJIOB UIIPOIIECCOB
TEXHOJIOTUH MaTEPHAJIOB Pa3INYHOTO Ha3HAYCHHSI;
COCTaBIISITh JIETEPMUHUPOBAHHBIE MAaTEMaTHUECKUE
MOJICTTH CTAaTHYECKUX XMMHUYECKHUX TTPOIIECCOB C
y4acTHEM PEaKIUN CIIPOCTHIMU MEXaHU3MAMH,
HEBBICOKUX TIOPSIKOB, TPOTEKAIOIINX B PA3THIHBIX
peXUMax; COCTaBJISATh MATEMAaTHUECKOE OMMCAHNE
MOJIEJIe TPOCTENUIIINX XUMHUKO-
TEXHOJIOTHUYECKUXITPOIIECCOB OJIOYHBIM (hHU3HUKO-
XUMUYECKUM U SMIIUPUIECKUM MeTosamMu Mmeet
MPaKTUYECKUH OIBIT: BBINIOJHEHUS KAY€CTBEHHOTO U
KOJIMYECTBEHHOTO aHaJIN3a BEIIECTB U MaTepUalioB,
00paboTKH 1 0(hOPMIICHHSI €TO PE3YJIETATOB,
MPOBEICHUS U 00Pa0OTKY JaHHBIX aHAIN3a,
BBIIOJIHCHBIX XUMUKO-aHAIUTUYCCKUMH WU
WHCTPYMEHTIBHBIMA METO/IAMH, pacueTa
KOHIICHTPALIMK AaHAIU3UPYEMOTO BEIIECTBA C yUETOM
XUMHUYECKOTO PABHOBECHS B CHCTEME, ONIPEICIICHUS
YCJIOBHM ONTUMU3AIMU aHAJTUTUYECKOTO MpoIlecca,
OCBOCHMS HOBBLIX METOAOB aHAIU30B U
HKCIIEPUMEHTOB U MX BBITIOJIHEHHSI; UICTIOJIb30BAHMS
METOJIOB 00pa0OTKHU SKCIIEPUMEHTATIBHBIX JaHHBIX,
NTUCIIEPCUOHHOTO, PETPECCUOHHOTO
WKOPPESAIIMOHHOTO aHAIN3a, UCTIOTh30BaHUS
[PE3YJIBTaTOB BBHIMOJIHEHHBIX CTATUCTUYECKHUX
pacUeToB JUIsl HHTEPIIPETAIUN PE3YIbTaTOB
HKCIIEPUMEHTA; BHITOJIHEHUS
PacYeTOBAaHAIMTUYECKUMHU U YHCIICHHBIMU
METOJIaMHU T10 POCTEUIINM MaTeMaTHYeCKUM
MOJIEIISIM

1.0.18 ®usnueckass XUMHUA

3HAeT: OCHOBBI XHMHYECKOW TEPMOTUHAMUKH
(Ha4yana TepMOTUHAMUKH, OOIIHUE YCIOBUS
[paBHOBECHS CUCTEM, (Da30BbIC M XUMHUICCKUE
paBHOBECHSI, PABHOBECHS B PACTBOPAX
DJIEKTPOJIUTOB, TEPMOIMHAMUYICCKAS TCOPHUS
2. J1.C.,) XuMUYECKOW KUHETUKH, TEOPHUIO
[PACTBOPOB, AIEKTPOXUMHUIO , TCOPETUICCKHE
OCHOBBI (PU3UKO-XUMHYECKUX METOJIOB
WCCJICIOBAHUS, OCHOBBI COBPEMEHHBIX TCOPHIA B
o0mactu (HU3NIECKON XUMUH U CITIOCOOBI UX
MPUMCHCHUS YMEET: BBIITOJIHATh

TCPMOAMHAMUYCCKUC U KHHCTHYCCKHNC PACUYCTELL




[IPOCTEUIINX XUMUYECKUX CUCTEM, IT0JIB30BATHCS
CIPAaBOYHUKAMHU (PU3UKO-XUMHUUECKHUX
TEPMOJIMHAMUYECKUX BEJINYMH, [TOJIb30BAThCS
CIEUAIIBHOM, HOPMaTUBHO-TEXHUYECKON U
CIIPaBOYHOM JINTEPATYPOU 110 TEXHUKE U METOAUKAM
(U3UKO-XUMHUUECKOTO SKCIIEPUMEHTA, CTaBUTh
3a1a4l (PU3HKO-XMMHYECKOTO UCCIIEOBAHMS B
XUMHUKO-TEXHOJIOTUYECKUX U TPUPOIHBIX CUCTEMAX
meeT npakTUYECKU ONBIT: BBITOJIHEHUS
TEPMOJMHAMUYECKAX U KUHETUYECKHUX PacueTOB
ra30BbIX CMECEH U XMMUYECKUX CUCTEM, PACUETOB
IIEKTPOXUMUYECKUX CHCTEM U PACTBOPOB,
BBITTOJTHEHHUS U 00paOOTKH TAaHHBIX (PU3HKO-
XMMHUYECKOTO SKCIIEPUMEHTA, BBIIIOJIHEHUS (PU3UKO-
XUMHUYECKUX IKCIIEPUMEHTOB U 00pabOTKH UX
pE3yNbTaTOB

1.0.17 Opranuueckast Xumus

3HaeT: KiIaccuuKaIuioo, CTPOCHIUE 1 HOMEHKIIATYypy
BAKHEMIINX KJIACCOB OPraHUYECKUX COCIUHEHUM,
KJIaCCU(PUKAIINIO OPTAHNYECKUX PEAKINH,
PaBHOBECHE, CKOPOCTH, MEXAHU3MBbI, KaTAJIN3
OpPTraHUYEeCKUX PEaKIMil, CBOMCTBA OCHOBHBIX
KJIACCOB OPraHUYECKUX COCIMHEHN, OCHOBHBIE
METObI CHHTE3a ¥ UCCIEAOBAHUS OPraHUYECKUX
COEIMHEHHM, CTPOCHUE U HOMEHKIJIATYpy
BAKHEHIIINX KJIACCOB OPraHUYECKUX COCTMHEHUM,
KIIACCU(UKAIIUIO OPTAHUUYECKHUX PEAKITH,
[paBHOBECHE, CKOPOCTH, MEXaHU3MBI, KaTaau3
OpPraHUYECKUX PEaKILMil, CBOMCTBA OCHOBHBIX
KJIACCOB OPraHNMYE€CKUX COCTMHEHN, OCHOBHBIE
METOAbl CHHTE3a U UCCIIEJOBaHU
OpPraHNYEeCKUXCOCIMHEHUN YMEET: pemarb 3a1a41
110 OPraHMYE€CKOM XUMUHU, COCTABIATh YPABHEHUS
[peaKui, MOJIb30BaThCS CIIPABOYHOM JIMTEPATYpPOH,
[IPOCTEUIIINE METOIBI CUHTE3a OPTaHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB, METO/BI
MCCIIEIOBaHKS COCTaBa U CBOMCTB OPraHUYECKHUX
BelecTB MiMeeT NpakTUYECKU ONBIT: BBHITTOJTHEHUS
CHHTE3a OPraHUYECKUX COCAUHEHUMN Pa3IUYHbIX
KJIACCOB W ONPE/ICIICHUS UX CBOWMCTB, CHHTE3a
OpPraHUYEeCKUX BELIECTB U ONPENCIICHUS UX CBOMCTB

1.0.11 Maremaruka

3HAeT: OCHOBHBIE TIOHATUS U METOJIBI
MaTeMaTHYE€CKOTO aHalln3a, TIMHEWHON anreOpsl,
TMCKPETHON MaTeMaTHKH, TEOpPUN
nudpepeHIaIbHBIX YPABHEHU YMEET: MPOBOIUTD
aHanu3 GyHKUUH MIMeeT npakTHUeCKUi OIBIT:
VCITOJIB30BAHUS MAaTEMaTHYECKUX METOAOB JUIS
peneHus 3a1a4 npodecCuoHaIbHOM NesTeTbHOCTH

1.0.13 CrreunanpHble JIaBbl MATEMATUKA

3HaeT: OCHOBHBIC MaTeMaTHYECKUE METObI,
MPUMEHSEMBIE B CCIIEIOBAHUU PO ECCHOHATBHBIX
mpoOeM YMeEeT: T0JIb30BaThCsl METOAMH PEIISHHUS
MaTeMaTHYeCKHUX 3a1a4 MimeeT npakTU4eCKU OIbIT:
MPUMEHEHUS MaTEMaTHIECKUX METOI0OB 00pabOTKH
pE3yJBTAaTOB IKCIEPUMEHTAIBHOTO UCCIIEN0BAHUS

1.0.12 Teopus BeposATHOCTEN U MaTeMaTHYECKast
CTaTUCTHKA

3HAEeT: OCHOBHBIE 3aKOHOMEPHOCTU TEOPUU
BEPOSITHOCTH U MaTEMAaTUYECKOW CTAaTUCTUKH

YMeeT: IpoBOAMTH aHATN3 (YHKIIUIL; TOJIB30BATHCS




JaHHBIX

MCTOAAMU PCHICHUA MAaTCMAaTHUYCCKUX 3a/1a4 Nwmeer
MPAKTUYECKHUI OIBIT: CTATUCTUYECKON 00pabOTKH

4. O0béM 1 BUABI yUeOHOI1 padoThI

OO6m1as TpyA0€MKOCTh JUCHUIUIMHBI cOcTaBseT S 3.€., 180 4., 92,5 4. KOHTaKTHOM

paboThI

Bun yue6HO# paboThI

Bcero

Pacnpenenenue
110 CEMECTpaM B yacax

4acoB Homep cemectpa
5

O6m1ast Tpy10EMKOCTh AUCIIUTUIMHBI 180 180
AyoumopHvie 3auamusi: 80 80

Jlexuuu (JI) 32 32

[IpakTuyeckue 3aHATUS, CEMUHAPHI U (W) APYTHE BUAbI 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 JlabopatopHeiM paboTam 40 40

[TonroToBka k TeCTOBBIM 3a/iaHusIM 10 TeMe "O0I1ast XxapakTepucTHKa
[MOBEPXHOCTHOM 3HEPIUU. AAre3us, CMauuBaHUE U pacTeKaHHe 12,5 12.5
xuakocTell. Kanwisipuele siBnenusi, ypaBHeHue JKropena"

[ToaroroBka K TECTOBBIM 3aaHUAM 110 Teme "AncopOrs” 15 15
KoHcynbTanuu u mpoMexXyTodHas aTTecTalus 12,5 12,5
Bun koHTpOs (3aueT, aud.3auet, IK3aMeH) - JK3aMEH

5. ConeprkaHnue TUCHMILIIIMHBI

O0BbeM ayTUTOPHBIX 3aHITHIA 10
pa;;(_;na HaumenoBanune pa3aenoB JUCUMIIIIMHBI BHUaM B 9acax
Bcero JI I13 JIP
1 |BBeneHue 7 1 0 6
> [ToBepXHOCTHBIE HBJ‘ICHI/IZI. TepmoanHamuka ) 2 0 0
[MOBEPXHOCTHBIX SIBICHUI
3  |[KanwuisipHbie SIBICHUSA 5 5 0 0
4 [loBEpXHOCTHBIE SIBIEHUS U MEXaHUYECKHE CBOWCTBA 4 4 0 0
TBEPIBIX TEJ
5 |AncopOiust Ha HTOBEPXHOCTH pasfena ¢a3 16 4 0 12
6 DJEKTPONOBEPXHOCTHBIE SIBICHUS B AUCIIEPCHBIX 4 4 0 0
cHUcTEeMax
7 Kommonanele (TucnepcHbie) cuctemsl. JInohoOHbIe 14 ) 0 12
CHUCTEMBI
8  VInoduiabHbIE TUCTIEPCHBIE CUCTEMBI 8 2 0 6
9  |YCTOMYMBOCTH TUCIEPCHBIX CUCTEM 4 4 0 0
10  |Koarysnsius 30J1€i SIEKTPOIUTAMU 14 2 0 12
11 |OcHOBBI (PHU3UKO-XUMUYECKON MEXaHUKU 2 2 0 0




5.1. Jleknun

No
nexnuu

Ne
pasnerna

HaumenoBanue uimn KpaTKOC COACPIKAHUC JICKIIMOHHOT'O 3aHATHA

Koi-
BO
4acoB

(OCHOBHBIE ITOHSTHUSA KOHHOHI{HOﬁ XHUMUU, OOBEKTHI U S N3YyUCHUA. Kommongueie
JaCTHUIbI U KOJIJIOMJIHBIC CUCTEMBI; KOJIJIOMIHOC (I[I/ICHCpCHOC) COCTOSAHHUC
BelecTBa. KonmmuecTBeHHOE OIpeaACICHUC TUCIICPCHOCTU: JUCIICPCHOCTL U
YACJIbHAA ITOBCPXHOCTb KPUBHU3HA IMOBEPXCHOCTU YaCTHUILL I[I/ICHCpCHOI\/'I (ba3bl. Ponp
IMOBCPXHOCTHBIX SIBIICHUII B Imponucccax, MpoTCKarmux B JUCIICPCHBIX CUCTEMAX.

[ToBepxHOCTB paznena ¢a3. CBoOoaHAS MOBEpXHOCTHAs dHEprus. [loBepxHOCTHOE
HaTSDKCHHE, CUIIOBAsl M SHEPreTH4ecKasi TPaKTOBKH. MeTos H30BITOYHBIX
TEPMOJMHAMUYECKUX (YHKIUH moBepxHOcTHOTO cios (I'm60c). [Tonsarue o
OBEPXHOCTHU Pa3phlBa U pazzesstoiiell nopepxHoctu. O6001eHHOe ypaBHEHNE
MEpBOTO U BTOPOTO 3aKOHOB TEPMOIUHAMUKH JJIsl IOBEPXHOCTH pazzena ¢as.
l3MeHeHne TOBEpPXHOCTHOTO HATSHKEHUSI KHUIKOCTH Ha TPAHUIIE C COOCTBEHHBIM
MapoM B 3aBUCUMOCTH OT TEMIepaTypbl, KpUTUYIECKAs TeMIIeparypa 1o
MenneneeBy. CBsi3b CBOOOIHOM MOBEPXHOCTHOM SHEPIUHU C TEIUIOTOH cyOnumanuu
(mpaBuio Credana), MoaysieM yIpyrocTy, UACATLHOW MPOYHOCTHIO U APYTUMHU
CBOMCTBaMHM BeliecTBa. [loBepXHOCTh pa3zena MeKay ABYMs KOHACHCHPOBAaHHBIMU
¢dazamu. [IpaBusio AHTOHOBA; YCIOBUS €r0 IPUMEHEHHUS.

KanumsipHoe nasienue. 3akoH Jlamaca. 3aBUCHMOCTD 1aBI€HUS 11apa OT
KPUBH3HBI TIOBEPXHOCTH JKUAKOCTH. 3akoH ToMcoHa. KanunnsipHas koHAeHcaus.
M30TepMuyecKas IEpPEroHKa BEIECTBA. 3aBUCUMOCTb PACTBOPUMOCTH OT
KPUBH3HBI IIOBEPXHOCTH JUCIEPCHBIX YacTul] (3akoH ['md6ca - OctBanbia -
Opeiinuxa). PaBHoBecHas ¢hopma kpuctaiios (3akoH [ub66ca - Kropu -

Bynbda).

PasnuyHble TUMBI KJIaCCU(PHUKAIUHN TUCIEPCHBIX CUCTEM: IO arperaTHOMY
COCTOSTHUIO JUCTIEPCHOM (has3bl M TUCTIEPCUOHHON CPEIbl, IO pa3MepaM YacTHII, O
KOHIICHTpauK ¥ T.11. JInoduibHbie 1 TMO()OOHBIE TUCTIEPCHBIC

cucTeMbl. B3anMocBs3b KOHHOHI[HOﬁ XUMHUHU C JPpYyTUMU XUMHUYCCKUMU
TUCIUTIINHAMU, ¢ (U3UKOU, OMOJIOTUEH, T€OJI0THEN, MEAUITTHOM.

[ToHsiTHE O MOBEPXHOCTHBIX CUJIaX BTOPOTO POja U PACKIMHUBAIOILEM JaBJICHUU.
JIunus Tpex¢dazHoro KOHTaKTa (JIMHUS CMauMBaHUs); TMHEHHOE HATSHKEHUE.
'YpaBHEHHE KpPaeBOIo yIvla CMauMBaHUs C YYETOM JIMHEHHOTO HATSKEHUSI.
KanuuisipHoe TeueHue B IOPUCTBIX cpenax. [IpakTuueckue npuiokeHus
(BbITeCHEHUE HEPTH, TEUEHHUE B HEBECOMOCTH U JIp.). OCHOBHBIE METO/IbI
WN3MEPEHMSI IOBEPXHOCTHOTO HATSKEHUS )KUJKOCTEN U IIOBEPXHOCTHOU SHEPTUU
TBEP/bIX TEl.

Paspyiienne u n3MenpueHne (IMcneprupoBaHue) TBEPABIX TN KaK (U3NKO-
XHUMUYECKHI Iporiecc 00pa3oBaHusi HOBo noBepxHocTu. Teopus [puddurca,
YCIIOBHE CaMOIIPOU3BOJILHOTO PAcIpOCTpaHeHus TpemuH. D ekt Pebunnepa:
W3MEHECHUE TIPOYHOCTH U TUIACTHYHOCTHU KaK CJICACTBUE CHUKCHUS TIOBEPXHOCTHOM
pHEpruu TBepAbIX Tea. OcHOBHBIE (HOPMBI IPOSIBICHUS Y deKTa:
UIACTU(QHUIIUPOBAHKE, BOSHUKHOBEHHE XPYITKOCTH, CAMOTIPOU3BOJIBHOEC
TUCTICPTHPOBAHHUE.

TepmonuHamuyeckue ycioBus nposisinenus 3¢ dexra Pebunaepa. Bausiaue
XUMHUYECKOH MPHUPOJIbI TBEPABIX TEJ U KHUIKOCTEH Ha BOSMOXKHOCTb €I0
NpOosIBICHUS. DNeKTpoKanmmuIsipHbIi 3¢ dext. [Iposnenne rpdexra Pebunaepa B
HPUPOIHBIX U TEXHOJIOIMUYECKUX Iporeccax (mpumMepsl). [ToBblieHne npoyHocTu
[IPU PACTBOPEHHUH MMOBEPXHOCTHOTO cJiosi kprucTauioB (3dpdext Modde).

ADCOpOIHs KaK CaMOIIPOU3BOJIBHOE KOHLIEHTPUPOBAHHUE Ha TOBEPXHOCTH pa3Jiena
(a3 BelecTs, CHIKAIUX MexX(a3Hoe HaTspkeHue. [l0BepXHOCTHO-aKTUBHBIE U -
WHAKTUBHBIE BeLECTBA (MpuMepbl). OTHOCUTEIBHOCTD ITOHATHS "MOBEPXHOCTHAs

AKTUBHOCTH'" (3aBUCHMOCTD OT MPUPOJIbI KOHTAKTHpYyIonwX ¢a3z). [loBepxHOCTHO-




AKTHUBHBIE MeTaJTbl. TepMoHaMuUKa Mpoliecca acoponnu. YpaBHeHNE
ancopOruu ['m66ca. 3aBHCMMOCTh TOBEPXHOCTHOTO HATSHKEHUS OT KOHIIEHTPAIIUN
[TAB. YpaBuenue llInnikosckoro. [1oBEpXHOCTHAsI aKTUBHOCTD, €€ U3MEHEHHE B
romosiornaeckux pspax [TAB. Tepmognnamuyeckoe 000CHOBaHUE TTpaBUiia
TpayOe - [{roks10. MeTo/ibl OLIEHKH TOBEPXHOCTHON aKTUBHOCTH OPraHU4YECKUX
[TAB. Pa6ora ancopOuuu. JlnHaMUYECKHI XapakTep aJcOpOIIMOHHOTO PAaBHOBECHS
Ha MIOBEPXHOCTH pasnena pactBop IIAB - ra3. Ypasaenue JIaHrmropa, ero cBs3b ¢
ypaBHeHussMu [ 100ca, [IumkoBckoro n ®pymkuna. Mouasiii ooMeH. OCHOBHBIC
(U3UKO-XUMHUUECKHE XapaKTePUCTUKN HOHUTOB. [IprMeHeHe KaTHOHUTOB U
AQHUOHHUTOB.

[ToBepxHOCTHBIE MIIEHKU HepacTBOpUMbIX [IAB; moBepxHOCTHOE NaBieHuE;
METOZBI €70 U3MepeHus. 130TepMbl AByXMEpHOTO aBieHNs. OCHOBHBIE THIIbI
[UIEHOK: ra3000pa3Hble, )KUIKOPACTSIHYThIC, XKHUJIKHE, TBEp/Ible. YCIOBUS Nepexoia
[JIEHKU OT OHOTO COCTOSHUSA K Ipyromy. Cion JIsHrMmropa - biomxkeTt kak
CaMOOPTaHNW30BaHHbIE KOJUIOUMAHbBIE CTPYKTYphl. AncopOuus [IAB Ha
MOBEPXHOCTHU pa3jelia HECMEIINBAIOIIUXCS KUAKocTe. Ancopouus [1AB u3
PacTBOPOB Ha IMOBEPXHOCTH TBEP/BIX Te. [IpaBriio ypaBHUBaHUS NOJAPHOCTEN
Pebunnepa. Mogudunupyromee aeiictsue [IAB: ruapodunmusanus u
ruapodoOu3alus TBEPAOH MOBEPXHOCTH. YIIPaBJIeHHE CMaYMBAHUEM B ITPOLIECCAX
¢noranun. Bausaue ancopbunonnsix cinoes [IAB Ha cMazouHoe aelicTBUE U Ha
rPAHUYHOE TPEHUE.
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Monenu crpoenus [19C (teopuu ['enbmromnbia, ['yu - Uenmena, [ tepua, ['pama).
M3MeHeHue NOoTeHIIMAaIa B 3aBUCUMOCTH OT PAcCTOSTHUSL OT MIOBEPXHOCTH JIJIst
CUJIBHO M CJ1a00 3apsHKEHHBIX TTOBEPXHOCTEH; BIUSHUE KOHIICHTPAIMH U 3apsiaa
MOHOB IIEKTPONIUTA. DIEKTPOKUHETHUECKHE SABICHUS: dNeKTpodopes,
PIIEKTPOOCMOC, TTOTCHITHANBI TEUSHUSI U OCENIaHus; Teopus [ enpmrombia -
CMOJTyXOBCKOTO. DIIEKTPOKMHETHUECKUN MTOTEHINAN; TPAHULA CKOJIbKEHUSI.
MeTob1 OnpeieNieHUs AIEKTPOKHHETHIECKOTO MTOTEHIIHANA.

11

CrpoeHne MuLesIbl rTiApoPOOHOTO 30i1s. BiusHue KOHUEHTpaluy U NPUPOIbI
HIIEKTPOJINTA Ha BEJIMYMHY U 3HAK 3apsi/ia KOJJIOUAHBIX YacTull. OCHOBBI HOHHOTO
oOMeHa. JInorponHsle psaasl. M303mekTpuueckoe COCTOSIHUE B JUCTIEPCHBIX
cUCTEeMax; METO/Ibl ONPENIEICHUs N303JIeKTpHueckoi Touku. [IpakTuueckue
MPUIIOKEHUS STIEKTPOKUHETUYECKUX SIBICHUIN. DIIEKTPOKANUIUISIPHBIE SBJICHUS.
[ToHsiTHE 00 ANMEKTPONOBEPXHOCTHBIX SIBICHUSX: KaUUIIPHOM OCMOCE,

muddy3uodopese.

12

JlucriepraiiiOHHbIE METOBI IOJTYUYEHHS IUCIIEPCHBIX CUCTEM (30J1€H, IMYIbCH,
neH, a’pososneit). Ponb [TAB B nporiecax nmoiaydeHus TUCriepcHbIX cucteM. CBs3b
palboThI JUCTIEPTUPOBAHUS C TIOBEPXHOCTHON HEPTUEH TBEPBIX TEIL.
Hcnonp3oBanue ¢ dexra PeOunaepa st yMeHbIICHUS paOOThI AUCTICPTUPOBAHMS.
[Iporecchl ucneprupoBaHust B IpUpose U TexHuke. KoHeHcannoHHupie crnocoobl
MoJTy4eHus AUcrepcHbIX cucteM. OOpa3zoBaHue 30J1€i B Mpoliecce XUMUIECKUX
peaxiuii TepMoTuHaAMHUKa TOMOTEHHOTO U TeTEPOTeHHOTO 00pa3oBaHus
KOJIJIOMTHBIX YacTHIl ITpH (a3oBbIX mepexoaax 1-ro pona (teopus ['mb06ca -
donpmepa). PaboTa oOpazoBanus 3apobliiieii HOBoM (a3pl. OOpazoBaHUE YACTHUI]
ucTiepcHOi (a3bl B Ipolieccax KpUCTAIIM3AUHU U3 paCTBOPOB, KOHACHCAIIMU
[EPECHILIEHHOI0 Napa, KuIeHusl. MeTos! perylnupoBaHys pa3MepOoB YacTHIL B
mucrnepcHbIX cuctemMax. OCHOBHbIE METO/IbI OUMCTKHU 30JIeH (IUaau3 u
yasTpaduasTpanus). Komtonnno-xumudeckue csoiicrea BMC. Metonb
ornpeeNeHus] KOHIEHTPALUU U pa3MepPOB YaCTHIL 30J1€H.
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TepmoanHaMmuka 06pa3oBaHus THOGUIBHBIX KOJIOUIHBIX CUCTEM; KpUTEPUA
CaMOTIPOM3BOJILHOTO qucTeprupoBanus (kputepuii Pedunnepa-lllykuna).
Muremioo6pa3oBanue B pactBopax [IAB. Kpurnueckast koHIIEHTpaus
mutesoodpazoBanus (KKM), ocHoBHbIe MeTobI onipeaenerus KKM.
OMIMpruyYecKrue 3akoHoMepHOCTH n3MeHeHus: KKM 1 MuHHManbHOTO 3HAYEHUS
MOBEPXHOCTHOTO HATsLKEHMsI Ha rpaHulle pazzaena pactop [1AB - Bo3ayx B




romoniornyeckux pagax [TAB. Ctpoenue npsmbIX 1 00paTHBIX MUIIEIUT IPU
paznmuuHbIX KoHIeHTpanusax [TAB. TepmonnHaMuka MUTEIIO00pa30BaHHMS:
TeruIoBbIe 3(h(PEKThI, posib THAPOPOOHBIX B3aUMOJCHCTBUH, TuarpaMma (pa3oBbIX
COCTOSTHHH, TemriepatypHas 3aBucuMoctb KKM; Touka Kpadra. Comrobunmsanus
(KOJIJIOMTHOE PACTBOPEHUE OPraHUYECKUX BEIIECTB B MPSMBIX MUIIEIIAX).
OTHOCHUTENBHAS COMIOOMIN3ALINS, 3aBUCUMOCTh OT TEMIIepaTypbl M KOHIICHTPAIIUH.
ComoOunmn3anus B HEBOAHBIX cpefax. MUKpOAMYIIbCHUU; CTPOEHUE MUKPOKAIIEb,
ycioBusl oOpa3oBaHus, (ha3oBas quarpammbl. [IpakTuueckue mpuiioKeHUs
MUIIEIUIAPHBIX CUCTEM U MUKPOSMYJIbCUH (B XMMUH, He(pTegoOb4n, ONoIorun).
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Tema: CennMeHTallMOHHAs yCTOMYNBOCTE MOJIEKYIIIpHO-KMHETUYECKNE CBOMCTBA
nucrnepcHbIX cucteM. Juddy3us B KOIJIOUIHBIX cUCTeMax. 3aKoH DUHIITEHHa.
CenMMEHTAIMOHHBIN aHAIN3 OJIUANCIIEPCHBIX cucTeM. KoHcTanTa
ceaumenTanuu. Juddepennmanbaas kprupas pacnpeaeneHus 4acTull 1o
pasMepaM; UHTErpajbHasi KpUBas; IOCTPOCHUE UX U3 JAHHBIX 110 KHHETUKE
HakoryieHus ocajka. CequMeHTallMOHHO-IU(pdY3MOHHOE paBHOBEcHE. MeToj
[leppena onpenenenus uucna Aporajapo. [IpuMenenue yasTpaueHTpudyr Juist
M3MEPEHHs MacChl YIBTPaJUCIEPCHBIX YaCTULl U MaKpoMoJeKyd ([lymMaHckuid,
Caenbepr).

15

Tema: ArperatuBHasi CTOHYMBOUTE. TeopHs yCTOMYMBOCTH rUAPO(OOHBIX 3071ei
(reopus JJIDO). TepmonnHaMuKka TOHKHUX IUIEHOK. PackinHMBaro1iee JaBieHne
1o [lepsiruny. MonekynspHast COCTaBIIAOIAs PACKIMHNBAIOLIETO 1AaBIEHUS. YUEeT
MOJIEKYJISIPHON MPUPOABI KOHTAKTUPYIOLUX (pa3, IIsl TOHKUX MJIEHOK U
chepuyecKuX 4acTull. DJIEKTPOCTATUUECKAsk COCTABIISIONIAs PACKIMHUBAIOIIETO
naBiieHNs. 3aBUCUMOCTb SHEPTHH B3aUMOJICHCTBUS YAaCTHUL] IUCIIEPCHOMN (pa3bl OT
paccTosHUS MeX 1y HUMU. OCHOBHBIE (DaKTOPBI, BIUSIOIINE HA arperaTUBHYIO
YCTOMYMBOCTD JUCIEPCHBIX cUCcTeM. D(pdeTuBHAsI yIPYTOCTh TOHKUX IJIEHOK.
Oddexr Mapanronu - 'nd6ca; npruuuHbI BOSHUKHOBEHUS. [ MIpoinHaMUYeCKue
0COOEHHOCTH yTOHBIIEHUS TUIEHOK. CTPYKTypHO-MEXaHUUECKHil Oapbep (Teopust
Pebunzaepa). Peonornyeckue coiicta agcopOounoHHbIx cioeB [TAB -
CTAaOMIM3aTOPOB KOJUIOMJOB KOJUIOMIHBIX CUCTEM. 3allIUTHBIE KOJUIOUBL.
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[Topor koarymsiiyu; 3aBUCUMOCTb KPUTHUYECKON KOHIEHTPALIUU 3IEKTPOIUTA OT
pa3Mmepa U 3apsiga koaryaupytomiero nona (mpasuio [lyneue - Fapan).
AHTaroHU3M U CUHEPIU3M B JIEHCTBUU 3JIEKTPOIUTOB Ha MPOLIECC KOATYISALUH.
Koarymsiiust cuibHO U cl1a00 3apsHKeHHBIX 30J1€H (KOHIIEHTpaIlOHHAs 1
HeNTpanu3alnoHHas koaryasuus). O6ocHoBanue npasuina lyneue - Fapau u
kputepus Dinepca - Kopda B reopun JJJIDO. Onokysmsiius, reTepoKoaryssius,
anarynsmus (onpenenenus, npumepsl). Kunetuka xoarymsiiuu. Teopust ObIcTpoi
koaryysiiuu (CMOTyXOBCKHUI); OCHOBHBIE MOJIOKEHUS TEOPUH MEJIEHHOM
koaryisiinu (H.®dyke). O6parumocTs npouecca koaryasuuu. [lentuzanus.
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3aKOHOMEPHOCTH TEUEHUSI CBOOOTHO-UCTIEPCHBIX CHCTEM I0]1 IHCTBHEM
MPWIOKEHHOTO JaBjieHus. 3akoH HeroToHa. BiusiHue koHIIEHTpay 1 GopMbl
JAaCTHUI] TUCTIEPCHO (pa3bl HA 3aKOHOMEPHOCTH T€UEHUS (3aKOH DHIITEHHA).
CtpykTypooOpa3oBaHHe B JUCIIEPCHBIX CUCTEeMaxX. BO3HUKHOBEHHE U pa3BUTHE
[IPOCTPAHCTBEHHBIX CTPYKTYp. I[Iprpoaa KOHTAKTOB MEKY JIEMEHTAMU CTPYKTYP.
[Tepuonnueckue cTpykrypbl. OOpa3oBaHue U cBoiicTBa reseil. Koarymsimmonnasie
CTPYKTYpHhl. YCII0BUS 00pa30BaHUsl, MEXaHUUYECKUE CBOWCTBA; SIBJICHHE
TUKCOTpONKH. Kpucraimn3aunoHHbIE CTPYKTYpPhbl. MeXaHn4eCKre CBOMCTBA
KpUCTAJIN3ALMOHBIX CTPYKTYp. ONMCaHUE IUCIIEPCHBIX CUCTEM Ha OCHOBE
peonornueckux mojeneit (Makcsemia, KensBuna, bunrama, [1IBenosa). [Tomnas
peosnoruueckas Kpubasi. PU3NKO-XMMHUUECKUE METO/IbI PETYIUPOBAHUS
CTPYKTYpHO-MEXaHUYECKHX CBOMCTB TUCHIEPCHBIX CUCTEM Ha PA3IMYHBIX CTaUAX

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

5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI




He npenycMoTpenbt

5.3. JIabopaTropHbie padoThI

Ne Ne . Koa-
sansuspasiena HanmenoBanme nin KpaTkoe cofep:kaHne J1a00opaTopHOi paboThI BO
4acoB
1 1 |Texnuka O6e30macHOCTH MpH padboOTE B TaOOPATOPUU. 6
6 5 |AncopOumst Ha TpaHUIIE )KUIKON U TBEPIOH ¢a3 6
7 5  |MonooOMeHHas ajacopOrus 6
4 7  |U3yueHue 305eit 6
8 7  |3amuTa JJabopaTopHbIX paboT 6
5 8  [MukporereporeHHbIE CCTEMBbI 6
> 10 [loyyenue 3051eii METOOM 3aMEHBbI pacTBOpUTENs. M3ydeHue siBineHus 6
HENPaBWIbHBIX PSIOB
3 10 [MccienoBanue KOAryJaupyromero JeMCTBUs HOHOB B 3aBUCHMOCTH OT MX 3apsa 6
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Brinonuenne CPC
Crnucok nuteparypsl (¢ yKa3aHUEM pa3JesioB, TIaB, Koa-
Tonsnn CPC CTpaHMII) / CCBUIKA Ha PECypC Cemectp) Bo
JacoB
MMOJITOTOBKA K SK3aMEHY https://edu.susu.ru/mod/lanebs/view.php?id=5762238 20
gzgg;gﬁgizﬁigzgﬁ;; https://edu.susu.ru/mod/lanebs/view.php?id=5760641 40
[ToaroToBKa K TECTOBBIM 33aJaHHUSIM
o Teme "OO0mmas XxapakTepUCTHKA
1;;2351 );ZEEIZHP?E;gii:f;eAM%M’ https://edu.susu.ru/mod/lanebs/view.php?id=5762114 12,5
YKAJIKOCTEN. KanuisipHble sSBJICHMUS,
ypaBHeHue JKropena"
E:iﬁ:ﬁilgofgf{;i?m SAIAHHIAM https://edu.susu.ru/mod/lanebs/view.php?id=5760641 15

6. DoHJ OLIEHOYHBIX CPEACTB IAJd IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

NMPOMEKYTOYHOI aTTecTAllUN

KonTponb kauecTBa 0CBOECHUS 00pa30BaTEIbHON MPOrpaMMbl OCYILECTBIISETCS B
cootBeTcTBUH € [lonokennem o 6aNIbHO-PEUTUHTOBOM CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOH JeSITeIbHOCTH 00yHarOIINXCS.

6.1. KouTpoabubie meponpusitusa (KM)

Ha3Banue -
Ne | Ce- Bug Makc. TLIBA-
KOHTpoJIbHOTO  |Bec [Topsanox HaunciieHus 6aII0B
KM|mecTp| koHTpoOis MEDOLDISTIS Oamn eTcs B
pomp A
ammra 3amura 1abopaTopHOi pabOTHI
Texymmii . MPOBOJIUTCS YCTHO B BUJIE 3AIUTHI
1 5 Y JlaboparopHoit 12| 6 [POPOA Y G 3atll PK3aMEeH
KOHTPOJIb 0TYeTa 1o JT1adopaTopHBIM padboTaM U
pabotsl Nel
0TBETA Ha BOMPOCHI U3 CIIUCKA




BOTIPOCOB K JIA0OPATOPHBIM paboTaM.
O1eHKa CYMMHUPYETCS M3 CIIETYFOIINX
OLICHOK:

1) 2 6anna - OTYET clIaH BOBPEMSI,
OIICHKA CHIKaeTcs Ha 1 6armt 3a
MpPEBBINIEHHE CPOKOB C/Iaud OTYETA 110
HEYBaXUTEILHOUN MPUYHUHE HA OTHY
HeJNeNI0, WM Ha 2 0ajiia — Oonee, yeM
Ha OIHY HEJeIIO;

2) 4 Gana - 3a IOJHBIN ¥ MPaBUIIbHBIN
OTBET Ha MOCTABIICHHBIC BOTIPOCHI B
00beMe He MEHBIIIE, YeM OBIIO
OCBEIICHO Ha JIEKIIMOHHBIX 3aHATHIX. 3
OaJia - 3a IPaBUIILHOE TIOJTHOE U
MOCJIEZIOBATEIFHOE U3TI0KEHUE C
HECYIIECTBEHHBIMHU OIIMOKAMH WIJTH
HETOYHOCTSIMU. 2 Oaljia - 32 HEMOJHBIN
OTBET OTpakarouuii odIee
HaTpaBICHUE U3JI0KEHUS JICKITHOHHOTO
MaTtepraia. 1 6ai - 3a HeTIOTHBIH
OTBET OTPAXKAOIIUI OT/IECIIbHBIC
NpeACTaBICHUS 00 H3YYCHHOM
marepuase. 0 6aJIoB - HET OTBeTA.
OTuUeT 1Mo 3a/IaHUI0 PACTICYaThIBACTCS U
CHaeTcs CTyJACHTOM B JIEHb 3aIUThHI
1abopaTOPHBIX PadoOT.

Texymmii
KOHTPOJIb

3ammura
nabopaTropHOM
pabotbr Ne2

12

3ammTa 1a00paTOpHOI PabOTHI
MPOBOAUTCS YCTHO B BUJIE 3AIIUTHI
oTyeTa 1o J1abopaTOpHBIM paboTaM U
OTBETA Ha BOIIPOCHI U3 CITUCKA
BOITPOCOB K JIAOOPAaTOPHBIM paboTaM.
OrieHKa CyMMHUPYETCS M3 CIIeIYIOIINX
OLICHOK:

1) 2 6amna - OTYET cAaH BOBpEMS;
OlLIEHKa CHIkaeTcs Ha 1 Oasut 3a
NpEeBbIILIEHHE CPOKOB C/Iauu OTYETA 110
HEYBKUTEIbHOW IPUIHHE HA OTHY
HeJIeI10, UK Ha 2 Oajia — Oolee, 4yem
Ha OJIHY HeJeIo;

2) 4 6anna - 3a MOTHBIN U MPAaBUIBHBIH
OTBET Ha TIOCTABJICHHBIE BOTIPOCHI B
o0beMe He MEHbIIIE, YeM ObLIO
OCBEIIEHO Ha JICKIIMOHHBIX 3aHATHIX. 3
6asia - 3a MpaBUIILHOE TOJIHOE U
MOCJIEZI0BATEIbHOE U3I0KEHHE C
HECYIIECTBEHHBIMHU OIIMOKaMH WIH
HETOYHOCTSIMU. 2 Oasijia - 32 HeMOJHBIN
OTBET OTpaxkarouuii ooduiee
HarpaBJIeHHE N3JI0KEHUS JIEKITMOHHOTO
marepuana. | 6ai - 3a HermoJHBIN
OTBET OTPAXKAOIINI OT/ICITbHbIC
NpeACTaBIeHUs 00 U3yYEHHOM
Matepuasie. 0 6anIoB - HET OTBETA.
OTueT 1o 3a/1aHUI0 pacrevyaTbIBaeTCs U
C/IaeTCs CTyJICHTOM B JICHb 3aIlUTHI
1a00paTOpHBIX paboT.

OK3aMCH|




Texymnmii
KOHTPOJIb

3amuTa
nabopaTtopHOH
pabothr Ne3

12

3amura 1abopaTopHON pabOTHI
MPOBOMTCS YCTHO B BUJIC 3AIIUTHI
0TYeTa 1o J1abopaTopHBIM padboTam u
OTBETa Ha BOIIPOCHI U3 CITUCKA
BOTIPOCOB K JIA0OPATOPHBIM paboTaM.
O1eHKa CYMMUPYETCS M3 CIIETYFOIINX
OLICHOK:

1) 2 6anna - OTYET clIaH BOBPEMS,
OIICHKA CHIKaeTcs Ha 1 6art 3a
MPEBBINIEHHE CPOKOB C/Iaul OTYETA TI0
HEYBaXUTEILHOUN MPUYHUHE HA OTHY
HeJNeNI0, WM Ha 2 0ajia — Oonee, yeM
Ha OIHY HEJIeINIO;

2) 4 Gayna - 3a OJHBIN ¥ MPaBUIIbHBIN
OTBET Ha MOCTABIICHHBIC BOTIPOCHI B
00beMe He MEHBIIIE, YeM OBIII0O
OCBEIICHO Ha JICKIIMOHHBIX 3aHATHIX. 3
OaJia - 3a IPaBUIILHOE TIOJTHOE U
MOCJIEZIOBATEILHOE U3I0KEHUE C
HECYIIECTBEHHBIMHU OIIMOKAMH WIJTH
HETOYHOCTSIMU. 2 Oalja - 32 HEMOJHBIN
OTBET OTpakarouuii odIee
HaTpaBICHUE U3JI0KEHUS JICKITHOHHOTO
MaTtepraia. 1 6ai - 3a HeTOTHBIH
OTBET OTPAXKAOIIUI OT/IECIIbHBIC
NpeACTaBICHUS 00 H3YYCHHOM
marepuase. 0 6aJIoB - HET OTBeTA.
OTueT 1Mo 3a/IaHUI0 PACTICYaThIBACTCS U
CHaeTcs CTyJICHTOM B JICHb 3aIUTHI
1abopaTOPHBIX PadoOT.

OK3aMCH|

Texymmii
KOHTPOJIb

3ammura
nabopaTropHOM
pabotber Ned

12

3ammra 1a00paTopHOI PabOTHI
MPOBOJIUTCS YCTHO B BHJIE 3alITUTHI
oTyeTa 10 J1abopaTOpHBIM paboTaM U
0TBETa Ha BOMPOCHI U3 CITUCKA
BOITPOCOB K JIAOOPAaTOPHBIM paboTaM.
OrneHKa CyMMHUPYETCS M3 CIIeIYIOINX
OLICHOK:

1) 2 6anna - OTYET CAaH BOBpEMS;
OILIEHKa CHIkaeTcs Ha 1 Oasut 3a
MPEBBIIIICHHE CPOKOB CIaYH OTUYETA TIO
HEYBaXUTEILHOM MPUYHHE Ha OTHY
HeJeI0, UK Ha 2 Oajia — Oolee, 4uem
Ha OJIHY HeJeIo;

2) 4 6anna - 3a MOTHBIN U MPAaBUIBHBIH
OTBET Ha TIOCTABJICHHBIC BOTIPOCHI B
o0beMe He MEHbIIIE, YeM ObLIO
OCBEIICHO Ha JIEKIIMOHHBIX 3aHATHIX. 3
OaJia - 3a MPaBUIILHOE TOTHOE U
MOCJIEZI0BATEIbHOE U3I0KEHHE C
HECYIIECTBEHHBIMH OIIMOKAMU VI
HETOYHOCTSAIMU. 2 Oasijia - 32 HeMOJHBIN
OTBET OTpaxkarouuii ooduiee
HaIpaBJIeHUE U3JI0KEHUS JIEKIIMOHHOTO
Marepuana. | Ga - 3a HeTIOIHBIH
OTBET OTPAXKAOIINI OT/ICITbHbIC

MMPCACTABJIICHHUA 00 HN3YUYCHHOM

OK3aMCH|




marepuaie. 0 6aJIoB - HET OTBeTA.
OTyeT 1o 3a/1aHUIO PACTIEYATHIBACTCS U
CAACTCA CTYACHTOM B ICHBb 3alIUThI
1abopaTOPHBIX PadoOT.

Texymmii
KOHTPOJIb

3ammmura
nabopaTropHOM
paboThr Ne5

12

3ammTa 1a00paTopHOI PabOTHI
MPOBOAUTCS YCTHO B BUJIE 3AIIUTHI
oTyeTa 1o J1abopaTOpHBIM paboTaM U
OTBETA Ha BOIIPOCHI U3 CITUCKA
BOITPOCOB K JIAOOPATOPHBIM paboTaM.
OrneHKa CyMMHUPYETCS U3 CIIeTYIOIIUX
OLICHOK:

1) 2 6amna - OTYET cAaH BOBpEMS;
OlLIEHKa CHIkaeTcs Ha 1 Oasut 3a
NpEeBbILIEHHE CPOKOB C/Ia4uu OTYETA 110
HEYBKUTEIbHOW IPUIHHE HA OTHY
HeJIeI10, WK Ha 2 Oajia — Oolee, 4uem
Ha OJIHY HeJeIo;

2) 4 6anna - 3a MOTHBIN U MPAaBUIBHBIH
OTBET Ha TIOCTABJICHHBIC BOTIPOCHI B
o0beMe He MeHbIIIE, YeM ObLIO
OCBEIIEHO Ha JICKIIMOHHBIX 3aHATHIX. 3
6asia - 3a MpaBUIILHOE TOJHOE U
MOCJIEZI0BATEIbHOE U3JI0KEHUE C
HECYIIECTBEHHBIMHU OIIMOKaMH WU
HETOYHOCTSAMU. 2 Oasijia - 32 HeMOJHBIN
OTBET OTpaXkarouuii oodiiee
HarpaBJIeHUE N3JI0KEHUS JIEKITMOHHOTO
marepuana. | 6ai - 3a HeMOJHBIN
OTBET OTPAXKAOIINI OT/ICITbHbIC
NpeACTaBIeHUs 00 U3yYEHHOM
Matepuaiie. () 6anIoB - HET OTBETA.
OTueT 1o 3a/1aHUI0 pacrevyaTbIBaeTCs U
C/IaeTCs CTyJICHTOM B JICHb 3aIlUTHI
1a00paTOpHBIX paboT.

OK3aMCH|

Texymnmii
KOHTPOJIb

3amura
nabopaTopHOI
pabotsr Ne6

12

3amura 1abopatopHoit paboThI
MIPOBOAMTCS YCTHO B BUJIE 3AIIUTHI
oT4eTa 1o J1abopaTopHBIM paboTam U
OTBETa Ha BOIIPOCHI U3 CITUCKA
BOIIPOCOB K JIAOOPATOPHBIM paboTam.
OrieHKa CYMMHUPYETCS M3 CIIETYFOIINX
OLIEHOK:

1) 2 6anna - OTUET CIaH BOBPEMSI;
OlLIeHKa CHIXaeTcs Ha 1 Oai 3a
MPEBBINIEHHE CPOKOB C/Ia4l OTYETA 110
HEYBa)KUTEJIbHOW MPUYMHE Ha OJTHY
HEJIeNI0, HIIM Ha 2 0ajiia — Oolee, yeM
Ha OJIHY HEJeIIo;

2) 4 Gania - 3a MOJHBIN U IPaBUIIbHBIN
OTBET Ha OCTABJIEHHbIE BOIIPOCHI B
00beMe HE MEHBIIIE, YeM OBII0
OCBEILEHO Ha JEKIIMOHHBIX 3aHATHIX. 3
Oaia - 3a MpaBUIILHOE TIOJTHOE U
MOCJIeI0BATENIEHOE U3I0KEHHUE C
HECYIIECTBEHHBIMHU OIIMOKaMH WITH
HETOYHOCTSIMU. 2 GaJa - 3a HeMOJHBIN

OTBET OTpakarolui od1iee

OK3aMCH




HarpaBlIeHHE N3JI0KEHUS JIEKIIHOHHOTO
MaTteprasia. 1 6ai - 3a HeTIOTHBIH
OTBET OTPAXKAOIIUI OT/IECIIbHBIC
MpeaCcTaBIeHUs 00 N3yYEHHOM
marepuaie. 0 6aJIoB - HET OTBeTA.
OT4eT 1o 3a/1aHUI0 pacreyaTbIBaeTCs U
C/aeTCs CTYACHTOM B JICHb 3aIIUTHI
1abopaTOPHBIX PadoOT.

Texyuui
KOHTPOJIb

KonTponbhas pabota

10

KoHTpomnbpHas paboTa Coaepx uT 5
3a1aHMil. 3a Ka)KJ10€ BEPHO PEIIEHHOE
3aJlaHue CTYAEHT nosydaer 1 Gam.

OK3aMCH|

Texymmii
KOHTPOJIb

Tect Nel O6mas
XapaKTepUCTHKA
ITOBEPXHOCTHOM
SHEpruu. Aaresus,
CMayuBaHHUE U
pacTekaHue
KHUIKOCTEN.
Kammnsipasie
SBJICHUS, ypaBHEHHE
XKropena

24

Tect conepxut 24 Bonpoca. Bpems
TecTupoBaHus — 30 MUHYT.
[IpenocraBnsercs olHa MONBITKA JUIs
IPOXOXKACHUS TECTA.

MakcumaibHas OLlEHKA 3a TecT — 24
Oanna (1 mpaBunbHBINA oTBET = 1 Gamn).
TecT cunrTaercs ycrnemHo
[IPOWJIEHHBIM, €CJIU 1aHO He MeHee 60%
MPaBWIBHBIX OTBETOB (HE MeHee 14
0aJsoB).

OK3aMCH|

Texymui
KOHTPOJIb

Tect Ne2.
AncopOmms.

26

Tect conepxut 26 BoripocoB. Bpems
TecTupoBaHus — 40 MUHYT.
[IpenocTaBnsieTcst O/1HA TOMBITKA [
MPOXOXKJICHUSI TECTA.

MaxkcuMalibHast OlLleHKa 3a TeCT — 26
OaioB (1 nmpaBuiIbHBIN OTBET = 1
0amr). Tect cuuTaeTcs yCnemnrHo

PO JICHHBIM, €CJTU 1aHO He MeHee 60%
MpaBUJILHBIX OTBETOB (HE MeHee 15
0aioB).

ODK3aMCH

10

bonyc

bonyc

15

bOHYyC-PEUTUHT B IIPOLIECCE U3YUYECHUS
TUCLIUIUIMHBI MOYKHO ITOJIyYHTH 32
y4acTHE BO BCEPOCCUMCKON OJIMMITUA/IE
no xumMuu — 15 6annos.

OK3aMCH|

11

IIpome-
KyTOUHAas
aTTecTanus

OtBert 10 OUIeTY

10

KoHTpOnbHOE MEPOIIPUATHE
pPOBOAUTCS B YCTHOH (popme. B Ounere
11Ba TEOPETUUYECKUX Bompoca. st
[OJTOTOBKH ITPEIararoTcsl BOIPOCH K
DK3aMeHy. 3a OTBET Ha KaXKJIbIil BOIIpOC
CTYZIEHT MOXET MOJyYUTh MaKCUMaJIbHO
5 6ayIoB, BCETO 3a OMIIET —
makcuMaiabHo 10 6amos. Kpurepun
OLICHUBAHUS OTBETA HA TEOPETHUYECKUI
BOIIpOC B Ousiere: 5 6ayioB — CTYJACHT
IEMOHCTPUPYET: IITyOOKHe
MCUEPIIBIBAOIIME 3HAHUS B IOHUMaHUH,
M3JI0KEHUH OTBETa Ha BOIPOC, OTBET
JIOTUYECKU TOCIIEN0BATEIbHBIMH,
COZIePKATEIIbHBIN, TOJTHBIN,
NpaBUIbHBIM U KOHKPETHBIN; 4 Oanna —
TBEp/Ible 3HAHUs MaTepuara,
[IPABWJIBHOE IOHUMAaHHUE CYIIIHOCTH U
B3aMMOCBSI3U pacCMaTpUBaEMBbIX
IPOLIECCOB U SIBJICHUM, OIHAKO, OTBET

OK3aMCH




HEIOCTATOYHO IOJHBIN, UMCIOTCA 1-2
HE3HAYUTEIbHBIX 3aMeUaHus
MperoiaBaTelis, MOCIeA0BATEIbHBIN 1
KOHKPETHBIH OTBET, CTYIEHT CBOOOIHO
YCTpaHseT 3aMEYaHUs IIPETIOAaBaTENs
MO OT/IEIbHBIM YaCTSAM U IIYHKTaM
oTBeTa; 3 Oasa — TBepAble 3HAHUS U
MOHMMaHHE OCHOBHOTO; OTBET HE
COJIEPIKUT TPYOBIX OMIHOOK, HO €CTh
0osee 2-X HETOYHOCTEN U 3aMEYaHMU,
NP yCTPaHEHUU HETOUHOCTEH U
HECYIIECTBEHHBIX OIINOOK B
OCBEIICHUU OTJCIIbHBIX TTOJOXKCHHIMA
TpeOyIOTCSl HABOASIIIE BOIPOCHI
npernonaBarens; 2-6amia — rpyobie
OIIMOKY TpU OTBETE Ha BOIIPOC, HO
6onee 50% oTBeTa COCTABIAIOT
MPaBUJIbHBIE CBEICHUS, CTYACHT
IEMOHCTPUPYET HEYBEPEHHBIC U
HETOYHBIE OTBETHI HA HABOAIINE
BOTIPOCHI IIpemoaaBaress, 1 6amn —
rpyOble omuOku B oTBeTe, MeHee 50%
SIBIISIFOTCSI HEBEPHBIMU, CTYJCHT
NIEMOHCTPUPYET HEITOHUMAaHNE
CYITHOCTH MU3JIaraeMbIX MOJIOKeHUH;
0aJyIoB —HET OTBETA Ha BOIPOC.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun
IIPOMEKYTOUHON ITpouenypa npoBeneHus Kpurepin
aTTecTaluu OHCHHBAHIA
Bce 3a1anus Tekyero KOHTPOJIS 10JIKHBI OBbITh BBITIOJHEHBI.
BeinonHeHue 3a1aHnii IpOMEKYTOYHOM aTTeCTallid HE SIBIIAETCA
00s3arenbHbIM. CTYIEHT BIpaBe yIy4IIUTh CBOM TEKYIIHMA
PEUTHHT Ha MPOMEXKYTOUHON aTTeCTallMU (IK3aMEHe). B cooTBeTcTBUM C
JK3aMeH KonTponpHOE MEpOIIpUsATHE TPOMEKYTOYHON aTTECTALMH nm. 2.5, 2.6
HPOBOAUTCS YCTHO 1o OusneraM. B Ounere n1Ba Teoperndeckux |[lomoxenus
BOMpoca. J{s MoAroTOBKYM MpeJiaratoTcsi BOIIPOCHI K HIK3aMEHY.
Bpewms Ha noaroroBky 40 MmunyT. OJHOBPEMEHHO B ayIUTOPUU
MOTYT TOTOBUTBCS 5 YEJIOBEK.

6.3. ITacoprt goHIa OLIEHOYHBIX CPEACTB

KommereHnun

Ne KM

Pesynbrarsl 00yueHus

MaTCpUaJIOB

3HaeT: mpu3Haku 0OHEKTOB KOJUIOMAHON XUMHUH, KIaCCU(PHUKAIIIO
TUCTIEPCHBIX CUCTEM U MOBEPXHOCTHBIX SIBJICHUI; OCHOBBI
TEPMOJMHAMUYECKOTO U KHHETHYECKOTO OMMCAHUS MPOIIECCOB B
KOJUTOUHO-XUMUYIECKHUX CHCTEMaX, MEXaHU3Mbl 00pPa30BaHUS
OIIK-1 TIBOMHOTO JIEKTPUYECKOTO CII0sI, YCTOWUYHUBOCTh U H | HH O
CTPYKTYpOOOpa3oBaHKE B KOJJIOWAHBIX CHCTEMAX; POJIb KOJJIOUIHBIX
1 HAaHOMaTepHAJIOB B TEXHOJIIOTUYECKUX MPOIECcaxX U OKPYKaroIieM
MUpPE, BO3MOXKHOCTU KOJJTIOMTHO-XUMHYECKUX METOJIOB UCCIIEI0BAHUS




'YMeeT: OpueHTHPOBAThCA B IpoOIeMax COBPEMEHHOM KOJUIOMTHON

OIK-1 H |
XUMHUHM U XMMHHM HAHOPa3MEPHBIX CUCTEM
lMeeT npakTUYECKUI OMBIT: BBIITOJIHEHHSI PACYETOB 110 ONPEAEIEHUIO
HCIIEPCHOCTH, KHHETUYECKUX, ONITUYECKUX U NIEKTPUUECKUX
OIIK-1 A P ’ ’ P ’ HAHHH [

a)]COp6I_[I/IOHHI)IX XapaKTCPUCTHK TUCTICPCHBIX CUCTEM, OIIPECACIICHUA
yCTOfI‘lPIBOCTH JUCTICPCHBIX CUCTEM

3HaeT: NPU3HAKU OOBEKTOB KOJJIOUIHON XUMHHU, KIaCCU(PUKALHIO
TUCTIEPCHBIX CUCTEM U MTOBEPXHOCTHBIX SIBJICHU; OCHOBBI
TEPMOJMHAMUYECKOTO U KHHETHYECKOTO ONMCAHUS IPOLIECCOB B
KOJUIOUJAHO-XUMUYECKHUX CUCTEMAaX, MEXaHU3Mbl 00pa30BaHUs
OIIK-2 IBOMHOTO DJIEKTPUYECKOTO CJIOs, YCTOMYUBOCTD U HH [ T
CTPYKTYpOOOpa30BaHKE B KOJJIOUAHBIX CHCTEMAX; POJIb KOJTIOUIHBIX
1 HAHOMaTE€pHAJIOB B TEXHOJIOTHYECKUX MPOLIECCaX U OKPYKAIOILEM
MUpPE, BO3MOKHOCTH KOJIJIOUJHO-XMMHUYECKHX METO0B UCCIIEJOBAHUS
MaTepuajoB

YMeeT: METOJbI KOJUTOMTHO-XUMHUYECKOTO UCCIIEIOBAHUS MaTEPHUaJIOB
U IIPOIIECCOB

OIIK-2

lMeeT mpaKTUYEeCKHI OTIBIT: BBITOJIHEHUS PACYETOB 110 ONPEICTICHHIO
MCIIEPCHOCTH, KHHETHYECKUX, ONITUYECKUX U AIEKTPUIECKUX,
OIIK-2 a/ICOpOLIMOHHBIX XapaKTEPUCTUK AUCTIEPCHBIX CUCTEM, orpenenenus | [HH | H HH
YCTOWYMBOCTH TUCTIEPCHBIX CHCTEM; N3yUECHHUS CBOMCTB TUCTIEPCHBIX
CHCTEM, YIbTpa- U HAHOPA3MEPHBIX YACTHIL

3HACT: TEOPETHUUECKHUE OCHOBBI KOJIOUIHO-XUMHUECKUX METOIOB
HCCIIEIOBAHUS

OIIK-5

'YMmeeT: 000CHOBaHHO BHIOpaTh HAJIEKAIIHN KOJUIOUHO-XUMUYECKUI
OIIK-5 METOJT JUIsl IPOBEAECHUS UCCIIEI0BAHUM, MTOJIb30BAThCS CIEUATBHOM, +HH
HOPMAaTUBHO-TEXHUYECKOW M CIIPAaBOYHOM JINTEPATY PO

lMeeT npakTUYEeCKU OMBIT: MPOBEAECHUS U 00pa0OTKH JTaHHBIX
DKCIIEPUMEHTOB, BBIIIOJTHEHHBIX KOJIJIOMIHO-XUMUYECKUMHU METOAAMU

OIIK-5

TumnoBsie KOHTPOJIBHBIC 3alaHNUS 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M HH(OPMAIIMOHHOE O0ecnedeHue TUCIHUIIIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTANS
@) OCHOBHAs TUMepamypa:

1. Ilyxwun, E. 1. Komounnas xumust TekcT yueO. 1151 By30B 10
criennasibHOCTH M HanpasieHuro "Xumua" E. 1. Illykun, A. B. Ilepuos, E. A.
AwmenuHa. - 3. 5-e, uctp. - M.: Beiciias mikona, 2007. - 443, [1] c. u.

2. Tenspman, M. U. Komnounnas xumus [ Texct] M. U. I'enbdman, O. B.
Kosaneswuu, B. I1. FOctparos. - 5-e uzn., crep. - CII6. u ap.: Jlans, 2010. - 332 c.
WIIL.

6) dononHumenvHas iumepamypa:

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

2. Tenspman, M. U. Xumus [Tekcr] yueO. 1151 By30B 10 TEXH.
crienuaibHOCTAM U Hanpasienusim M. U. I'ensdman, B. I1. FOcTparos. - 4-e uzn.,
ctep. - CII6. u ap.: Jlans, 2008. - 472 c. ui.

3. TlpakThKyM MO KOJUIOMTHON XUMHUU Yueb. mocoOue At TEXHOM.
CIIeIIMaJIbHOCTEN BY30B 110 Iporpammam kypca "Komnouna. xumusa" M. H.



I'ensdman, H. B. Kupcanona, O. B. Kosanesuu u nip.; [lox pea. M. U. I'enbdmana. -
CII6. u np.: Jlans, 2005. - 256 c. ui.

4. Tlpaktukym 1o pusnyeckoit xumun Yueb. mocodue asis By30B IO
nporpammam Kypca "®usnueckas xumus" M. U. Tensdman, H. B. Kupcanosa, O.
B. KoBanesuu u np.; [lox pen. M. U. I'enbdmana. - CII6. u ap.: Jlans, 2004. - 254 c.

5.  XwmenpHuikuii, P. A. ®uzndeckas U KoaJouHas XUMHs TeKkcT
y4eOHUK 715 C.-X. cnenuaibHocTeil By30B P. A. XmenbHULKHM. - 2-€ u3 1., cTep.,
nepened. u3g. 1988 r. - M.: Beicmas mikosa, 2009. - 399, [1] c. um.

6. Iyxwun, E. JI. Komnounnast xumust [ TekcT] yue0. aJist By30B 10
crienmanbHoCcTy U Hanpasienuto "Xumus" E. 1. [llykun, A. B. Ilepuos, E. A.
AwmenuHa. - 3. 5-e, uctp. - M.: Beiciias mkona, 2007. - 443, [1] c. u.

7.  llpakTHKyM M 3aJa4HUK I10 KOJUIOMIHOM XuMuUHU. [IoBEpXHOCTHBIE
SIBJICHUS U JUCHIEpCHBIE cucTeMbl [ TekcT] yueb. nmocodue /st By30B 1O
HANpPAaBICHUSIM B O0JI. XMM. TexHOJIoTUM U buotrexHonoruu B. B. Hazapos u np.; nox
pen. B. B. Hazaposa, A. C. I'poackoro. - M.: Akanemknaura, 2007. - 372 c. ui.

8.  Bapnamosga, T. B. [loBepXHOCTHBIE SIBIE€HUS U TUCIIEPCHBIE CUCTEMBI
[Texct] koncnekT nekiuii T. B. Bapnamosa ; FOx.-Ypai. roc. yu-1, Kad. OOmas
xumus ; FOYpI'Y. - Yensbunck: M3narensctBo FOVYpI'Y, 2008. - 118, [1] ¢. u.
3JIIEKTPOH. BEPCUSA

9.  ®ponos, IO. I'. Kypc xommmonanon xumun: [1o0BepXHOCTHBIE SIBIICHUS U
nucriepcHble cuctembl YueO. aist By3oB FO. I. dponos. - 3-e usn., cTep., ucp.
[Tepeneu. ¢ uza. 1989 r. - M.: AnesauC, 2004. - 462, [1] c. uin.

8) omeuecmeenHvle U 3apyOeNHCHbIE HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
He npenycmotpennt

2) MemoouuecKkue YKazaHus 0Jis Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:
1.  YueOGHoe mocoOue AJis BHITOJIHEHHS JIa00paTOPHBIX padboT

U3 HUX: yuebHO-Memooudeckoe obecnedenue camocmoamenbHou pabomul cnyoenma:
1.  YueOHoe mocobue isi BHITOTHEHHS 1a00OPaTOPHBIX padoT

:‘)JICKTPOHHaﬂ yqeﬁHO-MeTO)]I/I‘leCKaﬂ AOKYMECHTAIIUA

Haumenosanue
Ne Buz peeypea B . bubmuorpadpudeckoe onrcanue
JTUTEPaTyphl AIIEKTPOHHOMN
dbopme
[IpakTHKyM 110 KOJUIOMIHOW XMMUH : yaeOHoe nmocobue / M. 1.
DJIEKTPOHHO- ['enpdman, H. B. Kupcanosa, O. B. Kosanesuy, O. B.
OcHOBHAs OnOIMoTeYHAs CanuieBa. — Cankr-IlerepOypr : Jlans, 2021. — 256 c. —
1 cucrema ISBN 5-8114-0603-7. — TekcT : 3neKkTpoHHbIH // JIaHb :
muTeparypa
W3/1aTeIbCTBA PIIEKTPOHHO-O0MOMMoTeuHas cuctema. — URL:
Jlanb https://e.lanbook.com/book/167730 (nara obpareHus:
10.11.2021). — Pexxum goctyna: sl aBTOPU3. N0JIb30BATENIEH.
DIEeKTPOHHO- Bonkos, B. A. Komouanas xumusi. [loBepXHOCTHBIE SIBIEHUS U
onoIMoTeyHas TUCTIepCHBbIE CUCTEMBI : yueOHuk / B. A. BonkoB. — 2-e u3.,
2 fp?feozimznmaﬂ cuctema ucnp. — Cankr-IlerepOypr : Jlanp, 2021. — 672 c. — ISBN
patyp M30aTeIbCTBa 978-5-8114-1819-0. — Tekcrt : anexTpoHHbIH // JlaHs :
Jlanp DIIEKTPOHHO-OMbOInoTeyHas cucrema. — URL:




https://e.lanbook.com/book/168830 (mata oOpareHus:
10.11.2021). — PexxuMm mocTyma: jisi aBTOPHU3. MOTH30BATEIICH.
MopaueBckuii, A. I. @uznueckas xumus. [loBepxHOCTHBIE
JNEeKTPOHHO- SIBJICHUSI Y TUCTIEPCHBIE CUCTEMBI : yueOHoe nmocodue / A. T.
OCHOBHAS OnbIMoTeUHAs MopadeBckuii. — 2-¢ u3., crep. — Cankrt-IlerepOypr : Jlans,
3 reparypa cucrema 2021. — 160 c. — ISBN 978-5-8114-1857-2. — Texkcr :
M3/1aTeNIbCTBA JIeKTPOHHBIHN // JIaHb : 3IeKTPOHHO-OMOIMOTEeYHAsl cUcTEMA. —
Jlanp URL: https://e.lanbook.com/book/168815 (nara obparieHus:
10.11.2021).
OCHOBBI KOJUTOMTHOW XUMUH. [I0BEpXHOCTHBIE SBJICHUS U
DEKTPOHHO- MCTIepCHBbIE CUCTEMBI : yueOHoe nocobue / I1. B.
S1GIMOTCHAS Kpusomankus, E. ®. KpuBomankuna, E. A. Hazaposa, B. B.
4 OcHoBHas CHCTEMa Cramorud. — Cankrt-IlerepOypr : HUY U'TMO, 2019. — 138
muTeparypa . c. — TexcT : anexTpoHHbIi // JIaHb : AIEKTPOHHO-
Mams 6ubnuoreunas cucrema. — URL:
https://e.lanbook.com/book/136418 (nara obparenus:
10.11.2021). — Pexwum fgoctymna: ajasi aBTOPH3. MOJIb30BaTENIEH.

IlepeueHp MCTIONIB3YEMOTO IPOIPAMMHOIO 00ECTICUEHHUS:

1. Microsoft-Office(6eccpouno)

[Tepedenb ucnonb3yeMbIx NpohecCHOHANBHBIX 0a3 TAHHBIX U HH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. Marepua/ibHO-TeXHHYECKOe o0ecrieyeHne Q1 CIUTLTHHbI

OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKEThI, KOMIIBIOTEpHAS TEXHUKA,

. Ne
Bun 3ansaruit ayn NpEeAyCTAaHOBJICHHOE IPOTPAMMHOE 00€CIIeueHHE, UCTIONIb3YeMOE TSI
YA pa3IMYHBIX BUOB 3aHATHIA
Jlaboparopubie (301 |JTabopaTopHas mocyaa, peakTUBBI U 000pyAOBaHUE, HEOOXOIUMBIE TS
3aHATHUS (l1a) |[mpoBenenus 1abOpaTOPHBIX PabOT
202 .
Jlexuuu MYJIBTUMEANITHOE 000PYyIOBaHUE

(1a)




