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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

1.0.21 ®usuxka,

1.0.13 CnenuanbHbIC TTIaBEI MAaTEMaTHKH,
1.0.16 Heopranuueckas xumus,

1.0.19 Ananuruyeckas XUMHs 1 (HU3HKO-
XUMHUYECKHEe METO/bI aHAJIH3A,

1.0.18 ®Ousnyeckas XUMHUS,

1.0.11 Maremaruka,

1.0.12 Teopust BEposSTHOCTEN U MaTEMaTUYECKas
CTaTHCTHUKA,

1.0.25 Texundeckass MEXaHHKa,

1.0.17 Opranndeckast XUMHs

1.0.31 Cucremsl yripaBieHUs] XUMUKO-
TEXHOJIOTUYECKUMU MPOIIECCAMHU,
1.0.32 TexHnudeckasi TepMOITUHAMUKA U
TEIJIOTEXHUKA,

1.0.30 Xumuyeckre peakTopsbl,

1.0.29 O6mas XxuMu4decKasi TeXHOJIOTHsI

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



Hucuuninmnza

TpeboBanus

1.0.11 Maremaruka

3HAeT: OCHOBHBIE TIOHATHUS U METO/IBI
MaTeMaTHYE€CKOTO aHalln3a, TIMHEWHON anreOpsl,
TUCKPETHON MaTeMaThKHu, TEOPUU
nudpepeHIaIbHBIX YPABHEHHH YMEET: POBOIUTD
aHanu3 GyHKUu MMeeT npakTHYeCKUi OIBIT:
MCIIOJIb30BaHMs MAaTEMaTUYECKUX METO/IOB ISt
pereHus 3a1a4 Npo(ecCuoOHaTbHON 1eATEIbHOCTH

1.0.12 Teopust BEpOATHOCTEN U MaTeEMAaTUYECKas
CTaTUCTHKA

3HaeT: OCHOBHBIE 3aKOHOMEPHOCTHU TEOPUU
BEPOSITHOCTH M MAaTEMAaTUYECKON CTaTUCTUKHU
'YMeeT: IpoBOIUTH aHamu3 (DyHKIIUIA; TOIh30BATHCS
METOAaMHU PEUICHUs] MaTeEMaTHYECKuX 3aaa4d meet
MPAKTHYECKHUI OMBIT: CTATHCTUYECKOM 00paboTKH
TaHHBIX

1.0.21 ®usuxka

3naer: QyHIaMEHTaTbHBIC (PU3HYSCKHUE 3aKOHBI,
(byHIaMeHTalIbHbIE 3aKOHBI (PU3UKHU YMEET:
COCTaBJISITh KHHETHUECKHAE YPABHEHHUS TIPOCTHIX U
CIIO)KHBIX XMMHUECKUX PEaKIUi, BHITOIHATH pacyeT
[PacXoHBIX KOO (DHUIIMEHTOB IO CHIPHIO, BBIACIATH
KOHKpETHOE (PM3NYECKOEe COAEPKaHUE B
MPUKJIAIHBIX 3a1a4ax MMeeT MpakTHYeCKui OMBbIT:
BBIMOTHEHUS (PU3MUECKUX SKCIIEPUMEHTOB,
00paboTKu 1 0(hOpMIIEHHSI PE3YIbTATOB, PEILICHUS
TUTIOBBIX 33/1a4 [0 OCHOBHBIM pa3zesiaM Kypca

1.0.25 Texunueckast MeXaHUKa

3HaeT: OCHOBHEIC 3dKOHOMCPHOCTHU B MCXAHUKC U UX
B3aMOCB3b, O6IJ_II/IC MPUHIUIIEI © MCTOJbI
HHXXCHCPHBIX paCUCTOB, CII0COOBI pacqéTaz[eTaneﬁ
Ha IPOYHOCTHb YMmeer: MMPUMCHATH MCTObL
HHXXCHCPHBIX paC‘léTOB Hmeer HpaKTI/I‘IeCKI/Iﬁ OIIBIT:
[pacucTa MaTCpPUaJILHOTO U TCIIJIOBOT'O OaraHcoB
peaKHHOHHOI;'I CHUCTCMbI

1.0.18 dusnueckass XuMUA

3HAeT: TEOPETUUECKUE OCHOBBI (PU3UKO-
XUMUYECKUX METO/IOB UCCIIEA0OBAHMS, OCHOBBI
COBPEMEHHBIX TEOPH B 001acT (pr3ndecKoit
XUMHH U CIOCOOBI X PUMEHEHHSI, OCHOBBI
XMMHUYECKON TepMOAMHAMUKY (Hadaja
TEPMOJAUHAMUKH, OOIITNE YCIOBUS PABHOBECHS
cucteM, (pa3oBble 1 XUMUYECKHE PAaBHOBECHUS,
[PaBHOBECHS B PACTBOPAX AIIEKTPOIUTOB,
TepMoauHaMuueckas Teopus J./].C.,) Xxumudeckoi
KHUHETHKHU, TEOPUIO PACTBOPOB, 3JIEKTPOXUMHUIO
'YMeeT: M0Ib30BaThCs CIIEHUAIbHON, HOPMaTHBHO-
TEXHUYECKOU U CIPAaBOYHOM JINTEPATYPOU I10
TEXHHUKE U METOAMKAM (PU3UKO-XHUMHUYECKOTO
DKCIIEPUMEHTA, CTABUTh 3a/1a4u (DU3HKO-
XMMHYECKOTO MCCIIEIOBAaHUS B XUMHUKO-
TEXHOJIOTUYECKUX U MPUPOJHBIX CUCTEMAX,
BBITMOIHITh TEPMOANHAMUYECKHUE U KHHETUYECKUE
[pacyeThl MPOCTEHIIINX XUMUYECKUX CUCTEM,
MOJIb30BAThCSI CIIPAaBOYHUKAMU (PU3NKO-XUMHUECKUX
TEPMOIMHAMUYECCKUX BeIMYUH Mmeer
MPAKTUYECKHUI OIBIT: BBHITIOJHEHUS U 00paOOTKH
MaHHBIX (PU3UKO-XUMHUECKOTO IKCIIEPHUMEHTA,

BBITIOJTHCHU A (bPIBI/IKO-XI/IMI/I‘ICCKI/IX OKCIICPUMCHTOB




1 00pabOTKH UX Pe3yJIbTaTOB, BHIIOIHEHUS
TEPMOANHAMUYECKUX U KHUHETUYECKUX PACUETOB
ra30BbIX CMECEU U XUMUYECKUX CUCTEM, PaCUETOB
DIIEKTPOXUMUYECKUX CUCTEM U PACTBOPOB

1.0.13 CrrerinanpHbIE TIIaBBI MATEMATAKHI

3HaeT: OCHOBHBIE MaTEMaTHYECKUE METOIEL,
MPUMEHSEMBIE B HCCIIEOBAHUU PO ECCHOHATBHBIX
po0OJieM YMeeT: MOJIb30BaThCsl METOIAMHU PEIICHUS
MaTeMaTUYeCKUX 3a/1a4 MIMeeT mpakTUYeCKHA OTIBIT:
MPUMEHEHUS MaTEMaTHIECKUX METOI0OB 00pabOTKH
pPE3yIBTaTOB IKCIIEPUMEHTAIBLHOTO UCCIIEIOBAHUS

1.0.16 Heopranuueckast Xumust

3HAeT: OCHOBHBIE MAaTEMaTHUYECKUE METO/IBI,
MPUMEHSEMbIE B CCIIE0BAaHUU MPOPECCUOHATBHBIX
npo0eM; OCHOBHBIE XUMHUECKHE U (PU3HKO-
XUMHYECKUEMETO/IbI Kau€CTBEHHOTO U
KOJIMYECTBEHHOI'O aHAJIN3a BEUIECTB U MaTEPUAJIOB,
METOJIbI 00pabOTKH PE3yJIbTaTOB AHATUTUYECKUX
YKCIIEPUMEHTOB, COBPEMEHHYIO TEOPUIO CTPOEHUS
BEIIECTBA, OCHOBHbIE 3aKOHOMEPHOCTHU MPOTEKAHUSI
XMMHUYECKHUX ITPOLECCOB, IEPUOJUYHOCTh CBONCTB
XUMHYECKUX IEMEHTOB U COETMHEHUH Ha UX
OCHOBE, CBOMCTBAa OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX BEIIECTB, IPUMEHEHHE
XMMHYECKUX ITPOLECCOB B COBPEMEHHON TEXHHUKE,
MPAKTUYECKOE MCTIOIb30BAHNE JOCTHKEHUH XUMUH;
OCHOBBI XUMUYECKOW TEPMOIMHAMUKH (Hayaa
TEPMOJMHAMUKH, OOLINE YCIOBUS PAaBHOBECHS
cucteM, (pa3oBble U XUMUYECKHE PABHOBECHS,
[PaBHOBECHS B paCTBOPAxX 3JIEKTPOJIMUTOB,
TepMmonnHaMmudeckas teopus J.J1.C.,) xumndeckon
KUHETUKH, TEOPUIO PACTBOPOB, JIEKTPOXUMHUIO;
3a/1a41 U METObI CTEXMOMETPUUYECKUX,
TEPMOIMHAMUYECKHUX U KUHETUYECKHUX PacueTOB
XUMUYECKHUX MPOIECCOB TPU MPOESKTUPOBAHUU U
pa3paboTKe XUMUKOTEXHOJIOTMUECKUX POLECCOB.
'YMeeT: COCTaBIIATh XMMUUYECKHUE YPABHEHNUS,
BBITIOJIHATH TUTIOBBIE XUMHUECKUE PACUETHI,
MCII0JIb30BaTh CIIPABOYHYI0 XMMHUYECKYIO
TUTEepaTypy., COCTABISITh XUMUUECKUE YpaBHEHMUS,
BBITIOJIHATH TUIIOBBIE XUMHUECKHE PACUETHI,
MCIIOJIb30BaTh CIIPABOYHYIO
XUMUYECKYIOIUTEPATypPy; PEeIIaTh 3a1a4H 110
OpraHMYECKON XUMHUH, COCTABIISITh YPABHEHUS
pEeaKIIii, MOJIb30BaTHCS CIIPABOYHOMN
ITUTEepaTypOM;10JIb30BaThCsl CIIPABOYHON
XUMUKOAHATUTUYECKOU JTUTEPATyPO; BBIAEIATh
KOHKPETHOE (PU3NYECKOE COAEPIKaHUE
BIIPUKJIAJIHBIX 3a/1a4aX; OPUEHTUPOBATHCA B
nmpoOiemMax COBPEMEHHOMN KOJUTOUTHON XUMHH U
XUMUU HAHOPA3MEPHBIX CUCTEM;
BBIMOJHITHTEPMOIMHAMUYECKIE U KHHETHUECKHE
pacyeThl IPOCTEUIINX XUMUYECKUX CUCTEM,
M0JIb30BaThCsl CIPAaBOYHUKAMU (PU3NKO-XUMHUECKUX
TEPMOJMHAMUYECKUX BEJIMUMH; ONPENEIATh
[PaBHOBECHBIN COCTaB XUMUYECKOW CUCTEMBI,
COCTaBIISATh KHUHETUYECKHE YPAaBHEHHUS MMPOCTHIX U

CJIOKHBIX XUMHUYCCKHUX peaKHHﬁ, BBIITOJIHATH PACUCT




[PacXOIHBIX KO PHUIIUEHTOB TIO CBHIPHIO.
XMMHYECKON KHHETHKH, TEOPHIO PACTBOPOB,
DIIEKTPOXUMHUIO; 3a/1a4U U METOJIBI
CTEXMOMETPUYECKUX, TEPMOAMHAMHYECKHIX U
KUHETHYECKUX PACYETOB XUMHUYECKUX MTPOIIECCOB
pU TPOSKTHPOBAHNUHU H Pa3paboTKe
XMMHUKOTEXHOJIOTHUECKUX TporeccoB. Mmeer
PaKTHYECKHUIA OIBIT: BBITOIHEHUS XUMUYECKHX
HKCTIEPUMEHTOB, 00paOOTKU B OPOPMIICHHS €T0
PE3yIBTaTOB, PEIICHHS 33/1a4 110 OIPEICIICHHIO U
pacueTy CBOMCTB XMMHYECKUX JJIEMEHTOB,
COEIMHEHUI, PACTBOPOB U IPYTUX XUMHUYECKHX
CHCTEM; pacueTa KOHIICHTPALUU aHAJTHU3UPYEMOTO
BEIIIECTBA C YIETOM XMMHUECKOTO PABHOBECHS B
cUCTeME, OTpe/IeTICHNs] YCIOBUN ONTHMU3ALIUN
QHAJMTUYECKOTO MPOIIECCa; PEIICHNS TUIIOBBIX
3a/1a4 110 OCHOBHBIM pa3jieiaM Kypca; BBITOTHEHHUS
PACYETOB I10 ONPEJICIICHHUIO AUCIIEPCHOCTH,
KUHETHYECKUX, OTNITUYECKHUX H AIIEKTPUUYECKUX,
a/ICOPOIIMOHHBIX XapaKTEPUCTUK TUCTIEPCHBIX
CHCTEM, ONPEACTICHNUS YCTOWYMBOCTH TUCTIEPCHBIX
CHCTEM; BBIITOJTHEHUS TEPMOINHAMUYECKUX U
KUHETHYECKUX PACYETOB ra3oBBIX CMeceil U
XMMHYECKUX CHCTEM, PACUETOB AEKTPOXUMHUYECKUX
CHCTEM M PacTBOPOB; pacueTa MaTepUaIbHOTO U
TETJIOBOTO 0AJIAHCOB PEAKIIMOHHOW CHCTEMBI.

1.0.19 Ananuruyeckas XUMHs U HU3HKO-
XMMHYECKUE METO/IbI aHaIN3a

3HAeT: ICTOYHUKHU U METO/IbI TOMCKA HayYHO-
TEXHUYECKOM U METOMUYECKON MH(DOPMAIIH 115
MIPOBEACHMSI UCCIIeI0OBaHMsI 110 3aJJaHHON TEME;
METOJIbl 00pabOTKH IKCTIEPUMEHTAIbHBIX TAHHBIX,
OCHOBBI JIUCIIEPCUOHHOTO, PETPECCUOHHOTO U
KOpPPEJSILIMOHHOTO aHAJIN3a; LENH U 3aaun
MaTeMaTH4YE€CKOr0 MOJIEIMPOBAaHNUs, OCHOBHBIE
MOHATHS, KJIaCCU(UKALINIO,0CHOBHBIE IPUHIIUIIBI U
QJITOPUTMBbI MaTEMAaTUUYECKOTO MOAEITUPOBAHUS
XUMHKO-TEXHOJIOTUYECKUX MPOLIECCOB,
MaTeMaTH4eCKOe OMHUCAaHNE THIPABINYECKUX,
XUMHUYECKUX,TETII0- 1 MAaCCOOOMEHHBIX MPOIIECCOB,
TEOPETUUECKUE OCHOBBI (PU3NKOXMMHUECKUX
METOZ0B UCCIIEJOBAHNS, OCHOBHBIE THIIbI
XUMHUECKUX peakiuuil U PU3NKO-XUMHYECKUX
CBOMCTB BELECTB, UCIIOIb3YyEMbIX ITPU NIPOBEIECHUN
QHAIMTUYECKOTO ONpeACNICHUS, TPUHIUIIBI
ONMCAHUS XMMHUYECKUX PAaBHOBECHI U BIMSIOIINE
Ha HUX (PaKTOPbI, OCHOBHbIE XUMUYECKHE U (PUUKO-
XUMHYECKUE METO/IbI KAYECTBEHHOTO U
KOJIMYECTBEHHOI'O aHAJIN3a BEIECTB U MaTepUAJIOB,
METOJIbl 00paOOTKH Pe3yabTaTOB aHATUTUYECKUX
SKCIIEPUMEHTOB YMeeT: 000CHOBaHHO BbIOpATh
WHCTPYMEHTAJIBHBIN, XUMHUKO- AaHAJIMTUYECKUH,
(U3UKO-XUMUYECKUIN METOJ UCCIIEIOBAHMUS,
HEOOXOTUMBIH JUIsl HCCIIEOBAaHHS MAaTepPHAaIOB
UIPOLIECCOB TEXHOJIOTUN MAaTEPHAIIOB Pa3IMYHOIO
HA3HAUYEHUS; COCTABIISATH JETEPMUHUPOBAHHBIE
MaTeMaTH4YEeCKUE MOJAEIU CTaTUYECKUX XUMUYECKUX

MMPOLCCCOB C YUACTUCM pCaKL[I/Iﬁ CIIPOCTBIMU




MEXaHU3MaMHU, HEBBICOKUX TOPSIIKOB,
MPOTEKAIOUINX B PA3IMYHBIX PEKUMAX; COCTABIATh
MaTe€MaTHYE€CKOE OMTMCAHUE MOJIEIIEH MPOCTENIINX
XUMHKO-TEXHOJIOTUYECKUXITPOIIECCOB OIOUHBIM
(UBUKO-XUMUYECKUM U SMITUPHUECKIM METOJIaMH,
000CHOBAaHHO BBIOPATh HAJICIKAIIUNA XUMUKO-
QHAJTUTUYECKUM UM UHCTPYMEHTAJIbHBIA METOJ AJIs
MPOBEICHUSI UCCIIEI0BAaHUI, MTOJIb30BaThCS
COOTBETCTBYIOILEH CIIENIMAIBHON, HOPMAaTUBHO-
TEXHUYECKOW Y CIIPaBOYHOM JIUTEPATYPOH,
MOJIb30BATHCS CIIPABOYHON XMMUKO-aHAJIUTUYECKOMN
muTeparypoi, 000CHOBaHHO BBIOpATh METOT
QHAJTUTUYECKOTO OIPEICIICHUSI KOMITOHEHTOB
BEIIIECTB M MarepranioB MIMeeT mpakTU4eCKHil OIbIT:
OCBOEHHS HOBBIX METO/IOB aHAJIM30B U
SKCIIEPUMEHTOB M UX BBINOJIHEHUS; UCTIOIb30BaHU
METOZ0B 00pabOTKU IKCIIEPUMEHTATIBHBIX TaHHBIX,
TUCTIEPCUOHHOTO, PETPECCUOHHOTO
WKOPPEISAIMOHHOTO aHAIN3a, UCTIONb30BaHUS
PE3yIbTAaTOB BHIIIOJHEHHBIX CTAaTUCTHYECKUX
[pacyeToB JIJIsl UHTEPIPETALMH PE3YJITATOB
SKCIIEPUMEHTA; BBITIOJTHEHHUS
PacYeTOBAHAIIUTUYECKUMU U YHCIIEHHBIMU
METOAAMH I10 MPOCTEHIINM MaTeMaTHUYeCKUM
MOJIENISIM, TIPOBEJICHUSI 1 00paOOTKU JaHHBIX
QHaJIM3a, BHITOJTHEHBIX XUMUKO-aHATUTUYECKUMU
VI UTHCTPYMEHTAJIbHBIMU METOJIJaMH, pacueTra
KOHIIEHTpAIMK aHAJIHU3UPYyEMOTO BEIIECTBa C YU€TOM
XUMUYECKOTO PABHOBECHS B CUCTEME, ONPEICTICHHUS
YCIIOBUI ONTUMU3ALIMN aHAIUTUYECKOTO Tpoliecca,
BBITIOJIHEHUS KQYE€CTBEHHOTO U KOJIMYECTBEHHOTO
aHaJIM3a BEIIECTB U MaTepuajioB, 00pabOTKH U
oopMIIeHHUs ero Pe3yabTaToB

1.0.17 Oprannueckast Xumus

3HaeT: KJIacCU(pHUKAINIO, CTPOCHUE U HOMEHKJIATYpy
BaYKHEHIINX KJIACCOB OPraHMYECKHUX COETUHECHMI,
KJIacCU(UKAIIUIO OPraHMYECKUX PEaKIHid,
[PaBHOBECHUE, CKOPOCTH, MEXaHNU3MBbI, KaTaju3
OpraHUYEeCKUX PEaKIii, CBONCTBA OCHOBHBIX
KJIACCOB OPraHNYECKUX COCTMHEHNN, OCHOBHBIE
METO/IbI CUHTE3a U UCCIIEA0BAHNS OPTaHUYECKUX
COEIMHEHUH, CTPOEHNE U HOMEHKJIATY Py
BaYKHEUIINX KJIACCOB OPraHUYECKUX COCIUHECHMU,
KJIACCU(UKALIUIO OPTaHUYECKHUX PEAKIH,
paBHOBECHE, CKOPOCTH, MEXaHU3MBI, KaTaIu3
OpPraHUYEeCKUX PEaKIMil, CBOMCTBA OCHOBHBIX
KJIACCOB OPraHUYECKUX COCUHEHUN, OCHOBHBIE
METO/Ibl CHHTE3a U UCCIIE0OBAHMS
OpraHUYECKUXCOEAVNHEHUN YMEET: pellaTh 3a1a4u
10 OPraHUYECKOW XUMUH, COCTABIATh YPABHEHUS
pEeaKIuil, 10JIb30BaThCS CIIPABOYHOM JINTEPATYPOH,
[IPOCTEMIINE METOABI CHHTE3a OPraHUYECKHUX
BEILECTB Pa3JIMYHBIX KJIACCOB, METO/IbI
VCCJIEIOBAHMSI COCTABA M CBOMCTB OPraHUYECKHUX
BelleCTB MIMeeT NpakTU4YeCKU OIBIT: BBIIIOJITHEHUS
CHUHTE3a OPraHUYECKHUX COCTMHEHUN Pa3InYHbIX

KJIACCOB U OMPCACIICHUS UX CBOﬁCTB, CHMHTC3a




OPTaHUYCCKUX BCUICCTB U OMIPCACIICHUA UX CBOMCTB

4. O0béM 1 BUABI YUeOHOI1 padoThI

OO6mas TpyA0€MKOCTh JUCHUIUIMHBI cOcTaBsieT S 3.€., 180 4., 92,5 4. KOHTaKTHOM

paboThI

Bun yue6HO# paboThI

Bcero

Pacnpenenenue
110 CEMECTpaM B yacax

4acoB Homep cemectpa
5

O6mast Tpy10EMKOCTh AUCIIUTUIMHBI 180 180
AyoumopHvie 3auamusi: 80 80

Jlexuuu (JI) 32 32

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

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

ITogroroBka oryetoB no JlabopatopubiM paboram 40 40

IToaroroBka K TECTOBBIM 3aJaHUAM 1O Teme "OO01as XxapakTeprucTuKa
[MOBEPXHOCTHOM 3HEPrUU. AAre3us, CMauuBaHUE U pacTeKaHHe 12,5 12.5
uakocreil. KannsuisipHele siBneHus, ypasHeHue JKropena"

[TonroToBka k TeCTOBBIM 3a/1aHUsAM 10 TeMe "AicopOrus" 15 15

MOATOTOBKA K IK3aMEHY 20 20
KoHcynbTanum u mpoMexXyTodHas aTTecTalus 12,5 12,5
Bun koHTpoOs (3aueT, aud.3auet, IK3aMeH) - 9K3aMEH

5. Coneprxkanue TUCUHMILIIIMHBI

O0BeM ayTUTOPHBIX 3aHITHIA 1O
pa;;(_;na HaumenoBanune pa3aenoB JUCUMIIIIMHBI BHUaM B 9acax
Bcero JI I13 JIP
1 |BBeneHue 7 1 0 6
> [ToBepXHOCTHBIE HBJ‘ICHI/IZI. Tepmoannamuka ) 2 0 0
[MOBEPXHOCTHBIX SIBICHUI
3 |[KanwuisipHbie SIBICHUS 5 5 0 0
4 [loBepXHOCTHBIE SIBIEHUS U MEXaHUYECKHE CBOWCTBA 4 4 0 0
TBEPIBIX TEI
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  |Koarysnsimus 30J1€i SIEKTPOIUTAMU 14 2 0 12
11 |OcHOBBI (PHU3UKO-XUMHUYECKON MEXaHUKU 2 2 0 0

5.1. Jlekuum




No

JICKIIMH

No
paszenal

HanmenoBanue uimm KpaTKO€ COACPKAHUEC JICKIIMOHHOT'O 3aHATHA

Koi-
BO
JacoB

OCHOBHBIE TIOHATHS KOJUIOUJHON XUMUU, OOBEKTHI U 11eH u3ydeHus. Kommonaapie
YACTHUIIBI M KOJUTOUIHBIC CHUCTEMBI; KOJJIOMTHOE (MCTIEPCHOE) COCTOSTHHE
BeriecTBa. KonnyecTBeHHOE OMpeieNieHrne JUCTIEPCHOCTH: JUCTIEPCHOCTD U
yIeabHas TOBEPXHOCTh KPUBU3HA MMOBEPXCHOCTH YaCTHIl AUCTIEpCHON (a3bl. Posb
MOBEPXHOCTHBIX SIBJICHHH B MPOIIeCcCax, MPOTEKAIINUX B IUCTIEPCHBIX CUCTEMAX.

[ToBepxHOCTb paznena ¢a3. CBoOoHAs MOoBepXHOCTHAs 3Heprus. [loBepxHOCTHOE
HaTsSHKCHUE, CUIIOBAs M DHEPTETHYECKask TPAaKTOBKH. MeTos1 m30bITOYHBIX
TEPMOJMHAMUYECKUX (yHKLUI noBepxHocTHOro cios (I'm60c). [Tonsarue o
MOBEPXHOCTHU pa3pbiBa U pazjessoniel nopepxHoctu. O0001IeHHOE ypaBHEHNE
MEepBOro U BTOPOTO 3aKOHOB TEPMOJUHAMUKH JJIsl IOBEPXHOCTH pazzena ¢as.
V3MeHeHrne TOBEPXHOCTHOTO HATSHKEHUS JKUIKOCTH Ha TPAHUIIE ¢ COOCTBEHHBIM
MapoM B 3aBUCUMOCTH OT TeMIepaTypbl, KpUTHYECKasi TeMIeparypa 1o
MenneneeBy. CBs3b CBOOOAHON MOBEPXHOCTHOM SHEPTUH C TEIUIOTON CyOIMManuu
(mpaBuiio CredaHna), MOAYyAEM YIPYTOCTH, HAECATBHON MPOYHOCTHIO U APYTUMHU
CBOICTBaMH BemiecTBa. [[oBEpXHOCTH paszenia MeXx/1y IByMsl KOHICHCUPOBAHHBIMA
dazamu. [IpaBuao AHTOHOBA; YCIIOBUS €0 IPUMEHEHUS.

KamuisipHoe paBnenue. 3akoH Jlamaca. 3aBHCUMOCTD JaBlieHHS Mapa OT
KPUBHU3HBI TIOBEPXHOCTH JKUAKOCTH. 3akoH ToMcona. KanmnnsipHast KOHAEHCAIHS.
M30TepMudeckast meperoHKa BemecTBa. 3aBUCUMOCTh PACTBOPHUMOCTH OT
KPUBU3HBI IOBEPXHOCTH JUCIIEPCHBIX YacTHI (3akoH ['n06ca - OcTBanbaa -
Opeitaanuxa). PapHoBecHas popma kpuctamios (3akoH ['m66ca - Kropwu -

Bynbda).

PaznuuHble TUITBI KJIACCH(PHUKALMY TUCTIEPCHBIX CUCTEM: IO arperaTHOMY
COCTOSIHUIO IUCHIEPCHOMN (ha3bl U AUCHIEPCUOHHON Cpeibl, 10 pa3MepaM YacTHLL, 110
KOHIIEHTpAIHHU U T.71. JInopmibHbie 1 TH0()OOHBIE AUCTIEPCHBIE

cucTeMbl. B3aMOCBA3b KOJIOUTHON XUMHH € IPYTUMU XUMUYECKUMHU
TUCITUTUTMHAMHY, ¢ (PU3UKOH, OMONIOTHEH, TeOTIOTHEH, METUIIMHOM.

[ToHsiTHE O MOBEPXHOCTHBIX CHJIaX BTOPOTO POAA U PACKIMHUBAIOILEM JABJICHUU.
Jlunus Tpex¢a3Horo KOHTakTa (JIMHUS CMadyMBaHMs); TUHEHHOE HATSHKEHHE.
'YpaBHEHME KPAaeBOI0 yIvla CMaYWBaHUsS C YUYETOM JIMHEHHOTO HATSKEHUS.
KanusipHoe TeueHue B HOPUCTHIX cpenax. [IpakTuueckue npuaokKeHHs
(BbITECHEHUE HE(PTH, TEUEHUE B HEBECOMOCTH U Jp.). OCHOBHbBIE METO/IbI
M3MEpEHHs] TOBEPXHOCTHOTO HATSKEHUS )KUKOCTEN U TOBEPXHOCTHOM SHEPTUU
TBEP/bIX TEIl.

Pa3pyuienue u u3mMensueHue (JUCTIeprHpOBaHIE) TBEPABIX Tell Kak (PU3UKO-
XUMUYECKHUH Tporiecc 00pa3oBaHusi HOBOM moBepxHocTH. Teopus ['puddurca,
YCIIOBHE CaMOIIPOU3BOIBLHOTO pacpocTpaneHus TpemuH. Dddext Pebunnepa:
W3MEHEHHUE MPOYHOCTH U TJTACTUYHOCTH KaK CIEACTBUE CHUKECHUS TTIOBEPXHOCTHOM
pHEepruu TBepAbIX Ted. OcHOBHBIC (HOPMBI posBIeHUs dPdeKTa:
1acTU(UIIUPOBAHUE, BOSHUKHOBEHUE XPYIKOCTH, CAMOIIPOU3BOJILHOE
TMCIIEpTUPOBAHUE.

TepMmonuHamuyeckue yciioBus nposieienus dhdexra Peounnepa. Biusiaue
XUMHUYECKON MPUPOIBI TBEPIBIX TEI U KUIKOCTEH Ha BO3MOXXHOCTD €T0
MPOSIBIICHUS. DIIeKTpoKamUIApHBIN dddekT. [Iposeaenue rddexra Pebunaepa B
MPUPOTHBIX M TEXHOJIOTHYECKHX Tporieccax (mpumepsl). [IoBBITIIEHHE TPOYHOCTH
MIPU pacTBOPEHUH TTOBEPXHOCTHOTO Cios1 KprucTaiioB (3dpdext Nodde).

AncopO1Mst Kak caMOIIPOU3BOJILHOE KOHIIEHTPUPOBAHUE HA MMOBEPXHOCTH pas3zena
(a3 BelecTs, CHIKAOMUX Mex(da3Hoe HaTshKkeHue. [[0BepXHOCTHO-aKTUBHBIC U -
WHAKTUBHBIE BelllecTBa (MpuMepbl). OTHOCUTENBLHOCTH MOHATHS "MOBEPXHOCTHAS

AKTUBHOCTH" (3aBHCHUMOCTH OT IPUPOBI KOHTaKTUpYOmUX (a3). [loBepxHOCTHO-
AKTHUBHbIE MeTaJUTbl. TepMoIMHAMUKa Ipolecca aacopOuuu. YpaBHeHUe

ancopbuuu I'mb606ca. 3aBHCHUMOCTh TOBEPXHOCTHOTO HATSKEHUS! OT KOHIIEHTPAIIUU




[TAB. YpaBuenue llInnikosckoro. [IoBepXHOCTHAsI aKTUBHOCTD, €€ U3MEHEHHE B
romosiornaeckux psiaax [TAB. Tepmognnamuyeckoe 000CHOBaHUE TTpaBUiia
Tpay0e - J{roks10. MeTobl OLIEHKH TOBEPXHOCTHOW aKTUBHOCTH OPraHUYECKUX
[TAB. PaGora ancopOuuu. JlnHaMUYeCKHi XapakTep aJcoOpOIIMOHHOTO PAaBHOBECHS
Ha MIOBEPXHOCTH pasnena pacTBop IIAB - ra3. Ypasaenue JIaHrmopa, ero cBs3b ¢
ypaBHeHussMu [ 100ca, [lumkoBckoro u ®pymkuna. Morasiii ooMeH. OCHOBHBIC
(U3UKO-XUMHUUECKHE XapaKTePUCTUKN HOHUTOB. [IprMeHeHe KaTHOHUTOB U
AQHUOHHUTOB.

[ToBepxHOCTHBIE MIIEHKU HepacTBOpUMbIX [IAB; moBepxHOCTHOE aBieHuE;
METOZBI €T0 U3MepeHus. 130TepMbl AByXMEpHOTO faBieHNs. OCHOBHBIE THIIbI
[UICHOK: ra3000pa3Hble, )KUIKOPACTSIHYThIC, XKHUJIKHE, TBEp/Ible. YCIOBUS Iepexoia
IJIEHKU OT OHOTO COCTOSIHUA K Ipyromy. Cioun JIsHrMmropa - biomxkeTt kak
CaMOOPTaHNW30BaHHbIE KOJUIOUAHbBIE CTPYKTYphl. AncopOuus [IAB Ha
MOBEPXHOCTHU pa3jelia HECMEIINBAIOIIUXCS KUAKocTe. Ancopouus [TAB u3
PacTBOPOB Ha IMOBEPXHOCTH TBEP/BIX Tei. [IpaBriio ypaBHUBaHUS NOJSAPHOCTEN
Pebunnepa. Mogudumupyromee aeiicrsue [IAB: ruapodunmusanus u
rupodoOu3aus TBEPAOH MOBEPXHOCTH. YIIPaBIeHHE CMaYMBAHUEM B ITPOLIECCAX
¢noranuu. Bausaue ancopobunonnsix cinoes [IAB Ha cMazouHoe aelicTBUE U Ha
rPAHUYHOE TPEHUE.

10

Monenu crpoenus [19C (teopuu ['enbmromnbia, ['yu - Uenmena, [l tepua, ['pama).
M3MeHeHue NOoTeHIIMAIa B 3aBUCUMOCTH OT PACCTOSTHUSL OT MIOBEPXHOCTH JIJIst
CUJIBHO M CJ1a00 3apsHKEHHBIX TTOBEPXHOCTEH; BIUSHUE KOHIICHTPAIMH U 3apsiaa
MOHOB IIEKTPONUTA. DIEKTPOKUHETHUECKHE SABICHUS: dNeKTpodopes,
PIIEKTPOOCMOC, TTOTCHITHANBI TEUSHUSI U OCENIaHus; Teopus [ enbmromnbia -
CMOTyXOBCKOTO. DIIEKTPOKMHETHUECKUN MTOTEHINAN; TPAHULA CKOJIbKEHUSI.
MeTo/b1 onpeieNieHUs AIEKTPOKUHETHIECKOTO MTOTEHIIANA.

11

CrpoeHne MuLesibl rTiApoPoOHOTO 30i1s1. BiusHue KOHUEHTpaluy U NPUpPO/IbI
HIIEKTPOJINTA Ha BEJIMYMHY U 3HAK 3apsi/ia KOJUIOUAHBIX YacTUll. OCHOBBI HOHHOTO
oOMeHa. JInorponHsle psaasl. M303mekTpuueckoe COCTOSIHUE B JUCTIEPCHBIX
cUCTEeMax; METO/Ibl ONPENIEICHUs N303JIeKTpHUecKkoi Touku. [IpakTuueckue
[IPUIIOKEHUS SJIEKTPOKUHETUYECKUX SIBICHUI. DIIEKTPOKANUIUISIPHBIE SIBJICHUS.
[ToHsiTHE 00 AMEKTPONOBEPXHOCTHBIX SIBICHUSX: KaUUIIPHOM OCMOCE,

muddy3uodopese.
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JlucriepraiiiOHHbIE METOBI IOJTYUYEHHS IUCIIEPCHBIX CUCTEM (30J1€H, IMYIbCHIA,
neH, a’pososnei). Ponb [TAB B poriecax nmoimydeHus TUcrepcHbIX cucteM. CBs3b
palboThI JUCTIEPTUPOBAHUS C TIOBEPXHOCTHON HEPTUEH TBEPBIX TEL.
Hcnonp3oBanue addexra PeOunaepa st yMeHbIICHUs paOOThI IUCTICPTUPOBAHMS.
[Iporecchl nucneprupoBaHust B IpUpoe U TexHuKe. KoHeHcannoHHble crocoobl
MoJTyueHus AUcrepcHbIX cucteM. OOpa3zoBaHue 30J1€i B poliecce XUMUIECKUX
peaxiuii TepMoTuHaMHUKa TOMOTEHHOTO U TeTEPOTeHHOTO 00pa3oBaHus
KOJIJIOMTHBIX YacTHIl TTpH ¢$a3oBbIX nepexoaax 1-ro pona (teopus ['mb06ca -
donpmepa). PaboTa oOpazoBanus 3apobiiieii HOBou (a3pl. OOpazoBaHUE YACTHUI]
mucTiepcHOi (a3pl B Ipolieccax KpUCTAIIM3AUU U3 paCTBOPOB, KOHACHCAIIMH
MEPECHILIEHHOI0 Napa, KuIeHus. MeToas! perylnupoBaHys pa3MepOoB YacTHIL B
mucrnepcHbIX cuctemMax. OCHOBHbIE METO/IbI OUMCTKHU 30JIeH (IUaan3 u
yasTpaduasTpanys). Komtonnno-xumMndeckue csoiictea BMC. Metosb
onpeeNeHus] KOHIEHTPALUU U pa3MepPOB YaCTHIL 30J1€H.
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TepmoanHaMmuka 06pa3oBaHus THOGUIBHBIX KOJIOUIHBIX CUCTEM; KpUTEPUA
CaMOITPOU3BOJILHOTO ucTieprupoBanus (kpurepuii Peobunaepa-lllykuna).
Muriemioo6pa3oBanue B pactBopax [IAB. Kpurnueckast koHIIEHTpamus
mutesoodpazoBanus (KKM), ocHoBHbIe MeTobI onipeaenenus KKM.
OMIMpruyYecKrue 3akoHoMepHOCTH n3MeHeHus: KKM 1 MuUHHManbHOTO 3HAYEHUS
[OBEPXHOCTHOT'O HAaTsHKEHUS Ha rpaHulle paszaena pactsop [IAB - Bo3nyx B
romosnoruueckux psaax [TAB. Ctpoenne npsiMbIx ¥ 00paTHBIX MULEILT IpU

A3JIMYHBIX KOHICHTPAIHUAX ITAB. TepMO,[[I/IHaMI/IKa MI/II_[CJ'IJI006p3.30BaHI/I}II




TeruIoBbIe 3(h(PEeKThI, posib THAPOPOOHBIX B3aUMOJCHCTBUHN, TuarpaMma (pa3oBbIX
COCTOSTHH, TemriepatypHas 3aBucuMoctb KKM; Touka Kpadra. Comrobunmsanus
(KOJUTOMIHOE PacTBOPEHUE OPraHUYECKUX BEIIECTB B MPSMBIX MHUIIEIIAX).
OTHOCHTENBHAS COMOOMIN3ANNS, 3aBUCHMOCTD OT TEMIIEPATyPhl U KOHIIEHTPALINH.
ComoOunu3anysi B HEBOJAHBIX cpeaax. MUKPOIMYIBCHH; CTPOSHHE MUKPOKAIIEb,
ycioBus oOpa3oBanus, hazosas ruarpaMmsl. [IpakTuueckue mpuitokKeHns
MUIICIUIAPHBIX CUCTEM U MUKPOSMYJIbCUH (B XMMUH, He(pTegoOb4n, ONoIorun).
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Tema: CennMeHTallMOHHAs yCTONYNBOCTE MOJIEKYIIIpHO-KMHETUYECKNE CBOMCTBA
nucrnepcHbIx cucteM. uddysus B KOIJIOUIHBIX cUCTeMax. 3aKoH DUHIITEHHa.
CenMMEHTAIMOHHBIN aHAIN3 OJIUANCIIEPCHBIX cucTeM. KoHcTanTa
ceaumenTanuu. Juddepennmanbaas kpruBas pacnpeaeneHus 4acTull 1o
pasMepaM; UHTErpajibHasi KpUBas; IOCTPOCHUE UX U3 JAaHHBIX 110 KHHETUKE
HakoryieHus ocajaka. CequMeHTalMOHHO-IU(pdY3MOHHOE paBHOBEcHE. MeToj
[leppena onpenenenus uucna Aporajapo. [IpuMenenue yasTpaueHTpudyr Juist
M3MEPEHHS MAacChl YIBTPaJUCIEPCHBIX YaCTULl U MaKpoMoJeKyd (lymMaHckuid,
Caenbepr).
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Tema: ArperatuBHasi CTOHYMBOUTE. TeopHs yCTOMYMBOCTH TUAPO(OOHBIX 3071ei
(reopus JJIPO). TepmonnHaMuka TOHKHMX IUIEHOK. PackinHMBaro1iee JaBieHne
1o [lepsiruny. MonekynspHast COCTaBIIAIOIAs PACKIMHNBAOLIETO 1aBIEHUS. YUeT
MOJIEKYJISIPHON MPUPOABI KOHTAKTUPYIOLUX (pa3, sl TOHKUX MJIEHOK U
chepuyecKuX 4acTull. DJIEKTPOCTATUUECKAsk COCTABIISIONIAs PACKIMHUBAIOIIETO
naBieHNs. 3aBUCUMOCTb SHEPTHH B3aUMOJICHCTBUS YaCTHUL] TUCIIEPCHOMN (a3bl OT
paccTossHUS Mex 1y HUMU. OCHOBHBIE (DaKTOPBI, BIUSIOIINE HA arperaTUBHYIO
YCTOMYMBOCTD JUCIEPCHBIX cUCTEM. D(pdeTrBHAsI yIPYTOCTh TOHKUX IJIEHOK.
Oddext Mapanronu - ['nd6ca; mpruuuHbI BOSHUKHOBEHUS. [ MIpoinHaMUYeCKue
0COOEHHOCTH YTOHBIIEHUS TUIEHOK. CTPYKTypHO-MEXaHUUeCKHil Oapbep (Teopust
Pebunpepa). Peonornyeckue coiicta agcopOounoHHbIx cioes [TAB -
CTAaOMIM3aTOPOB KOJUIOMJOB KOJUIOMIHBIX CUCTEM. 3allIUTHBIE KOJUIOUBL.
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[Topor koarymnsiiyu; 3aBUCUMOCTb KPUTHUECKON KOHIEHTPALIUU 3JIEKTPOIUTA OT
pa3Mmepa U 3apsiga koaryaupytomiero nona (mpasuio [lyneue - Fapan).
AHTaroHU3M U CUHEPIU3M B JIEHCTBUU 3JIEKTPOIUTOB Ha MPOLIECC KOATYISALUH.
Koarynsiiust cuiabHO U cl1a00 3apsHKeHHBIX 30J1€H (KOHIIEHTpaIlOHHAs 1
HeNTpanu3alunoHHas koaryasuus). O6ocHoBanue npasuina lyneue - F'apau u
kputepus Dinepca - Kopda B reopun JJJIDO. Onokysmsiius, reTepoKoaryssius,
anarynsius (onpenenenus, npumepsl). Kunetuka xoarymsiiuu. Teopust ObIcTpoi
koaryysiiuu (CMOTyXOBCKHUI); OCHOBHBIE MOJIOKEHUS TEOPUH MEJIEHHOM
koaryisiinu (H.®Dyke). O6parumocTs npouecca koaryasuuu. [lentuzanus.
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3aKOHOMEPHOCTH TEUEHHUSI CBOOOTHO-MCTIEPCHBIX CHCTEM I10]1 IEHCTBHEM
MPWIOKEHHOTO JaBieHus. 3akoH HeroToHa. Biusinue koHIIEHTpau 1 GopMbl
JACTHUI] TUCTIEPCHO (pa3bl HA 3aKOHOMEPHOCTH T€UEHUS (3aKOH DHIITEHHA).
CtpykTypooOpa3oBaHHe B JUCIIEPCHBIX CUCTEeMaxX. BO3HUKHOBEHHE U pa3BUTHE
[IPOCTPAHCTBEHHBIX CTPYKTYp. IIprpoaa KOHTAKTOB MEKy JIEMEHTAMU CTPYKTYP.
[Tepuonnueckue ctpykrypbl. OOpa3oBaHue U cBoicTBa reseil. Koarymsimmonsasie
CTPYKTYpHhl. YCII0BUS 00pa30BaHUsl, MEXaHUUECKUE CBOWCTBA; SIBJICHHE
TUKCOTpONHH. Kpucraimn3aunoHHbIE CTPYKTYpPbl. MeXaHn4eCKre CBOMCTBA
KpUCTAJIN3ALMOHBIX CTPYKTYp. ONMCaHUE IUCIIEPCHBIX CUCTEM Ha OCHOBE
peonornueckux mojeneit (Makcsemia, KensBuna, bunrama, [lIBenosa). [Tomnas
peosnorudeckas Kpubasi. PU3NKO-XMMHUUECKUE METO/IbI PETYIUPOBAHUS
CTPYKTYpHO-MEXaHUYECKHX CBOMCTB JUCHIEPCHBIX CUCTEM Ha PA3IMYHBIX CTaJUAX

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

5.2. llpakTHyeckue 3aHATHS, CEMHUHAPbI

He npenycmorpeHsl




5.3. JIaboparopHbie padoThI

Ne Ne y Koa-
sansTuspasnena HaunmeHoBaHue WU KpaTKoOe coziepkaHue J1a0opaTopHON paboThI BO
4acoB
1 1  [Texnuka 6€30macHOCTH Mpu padboTe B JabOpaTOpuu. 6
6 5 |AacopOuus Ha TpaHUIIE KUAKOH M TBEpAOH (a3 6
7 5 [MonooOmeHHas ajcopOuus 6
4 7 |[U3yueHue 305eit 6
8 7  [3ammra JlabopaTopHbIX paboT 6
5 8  [MuKporeTeporeHHble CUCTEMBbI 6
) 10 [lomydenue 305eil METOIOM 3aMEHBI pacTBOpUTeNs. M3yueHue sBieHus 6
HEMPABWIBHBIX PSIIOB
3 10  |MccnenoBaHue Koarylnupyrooero AeHCcTBUs HOHOB B 3aBUCUMOCTH OT UX 3apsja 6
5.4. CamocrosiTesqibHasi padoTa CTyIeHTA
Boinonnenne CPC
Criucok auTeparypsl (¢ yKa3aHHeM paslelioB, TIIaB, Koa-
Tonsun CPC CTpaHMII) / CChUIKA Ha pecypc Cemectp) B0
4acoB
gggg;zggi;ﬁl;%ifaz https://edu.susu.ru/mod/lanebs/view.php?id=5760641| 5 40
[ToaroToBKa K TECTOBBIM 3aJIaHUSIM
o Teme "OO01as xapakTepUCTHKA
ZI;:;EEI);I;({);ZHI;I;;clfreeI;(I;I;III;I.eAHF%I/IH, https://edu.susu.ru/mod/lanebs/view.php?id=5762114| 5 12,5
kuakocTeil. Kanumspueie sBneHus,
ypaBHeHue JKropena"
E(?ITIZ(;/IT:?XZI;OT;(SCLTIS;?M SAIAHIAM https://edu.susu.ru/mod/lanebs/view.php?id=5760641 5 15
[MOITOTOBKA K 9K3aMEHY https://edu.susu.ru/mod/lanebs/view.php?id=5762238| 5 20

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

NMPOMEKYTOYHOM aTTeCTallMu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrpaMMbl OCYIIECTBIISCTCS B
cootBercTBHH ¢ [Tonokenrem o 6aTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOM JIeSITENILHOCTH 00yYarOIIUXCHl.

6.1. KouTpoabHusie meponpusitusa (KM)

Haspanue -
Ne | Ce- Bun Makc. THIBa-
KOHTpOJBHOTO  (Bec [Mopsinok HaumcaeHus 6aIoB
KM|mectp| xoHTpOIISI NS Oan eTcs B
poIp A
3amura 1abopatopHoit paboThI
MIPOBOAMTCS YCTHO B BUJIE 3AIIUTHI
Texymuit 3auura ogqua o na}éo aTOPHBIM paboTaM U
1 5 Y JlabopatopHoit 12| 6 patop P PK3aMEeH
KOHTPOJIb OTBETa Ha BOIIPOCHI U3 CITUCKA
pabotsr Nel
BOIIPOCOB K JIAOOPATOPHBIM paboTaM.
O1ieHKa CYMMHUPYETCS M3 CIeTYFOIINX




OIICHOK:

1) 2 6anna - OTYET clIaH BOBPEMS,
OIICHKA CHIKaeTcs Ha 1 6art 3a
MPEBBINIEHHE CPOKOB C/Iaud OTYETA 110
HEYBaXUTEILHOUN MPUYUHE HA OTHY
HeJeNI0, WM Ha 2 0ajia — Oonee, yeM
Ha OJIHY HEJeIIO;

2) 4 Gayna - 3a OJHBIN ¥ MPaBUIIBHBIN
OTBET Ha MOCTABIICHHBIC BOTIPOCHI B
00beMe He MEHBIIIE, YeM OBIII0
OCBEIICHO Ha JIEKIIMOHHBIX 3aHATHIX. 3
OaJia - 3a IPaBUIILHOE TIOJTHOE U
MOCJIEZIOBATEIFHOE U3I0KEHUE C
HECYIIECTBEHHBIMHU OIIMOKAMH WIJTH
HETOYHOCTSIMU. 2 Oalja - 32 HEMOJHBIN
OTBET OTpakarouuii odIee
HaTpaBICHUE U3JI0KEHUS JICKITHOHHOTO
MaTteprasia. 1 6ai - 3a HeTOTHBIH
OTBET OTPAXKAOIIUI OT/IECIIbHBIC
NpeACTaBICHUsS 00 H3YYCHHOM
marepuaie. 0 6aJIoB - HET OTBeTA.
OTueT 1Mo 3a/IaHUI0 PACTICYaThIBACTCS H
CHaeTcs CTyJACHTOM B JICHb 3aIUTHI
1abopaTOPHBIX PadoOT.

Texymmii
KOHTPOJIb

3ammura
nabopaTropHOM
pabotbr Ne2

12

3ammTa 1a00paTopHOI pabOTHI
MPOBOAUTCS YCTHO B BUJIE 3AIIUTHI
oTyeTa 10 J1abopaTOpHBIM paboTaM U
OTBETA Ha BOIIPOCHI U3 CITUCKA
BOITPOCOB K JIAOOPAaTOpPHBIM paboTaM.
OrneHKa CyMMHUPYETCS M3 CIIeIYIOIUX
OLICHOK:

1) 2 6amna - OTYET cAaH BOBpEMS;
OILIEHKa CHIkaeTcs Ha 1 Oasut 3a
NpEeBbIIEHHE CPOKOB C/Iaul OTYETA 110
HEYBKUTEIbHOW IPUIHHE HA OTHY
HeJeI0, WK Ha 2 Oajia — Oolee, 4uem
Ha OJIHY HeJeIo;

2) 4 6anna - 3a MOJHBIN U IPAaBUIBHBIH
OTBET Ha TIOCTABJICHHBIC BOTIPOCHI B
o0beMe He MEHbIIIE, YeM ObLIO
OCBEIIEHO Ha JICKIIMOHHBIX 3aHATHIX. 3
6asia - 3a MpaBUIILHOE TOJIHOE U
MOCJIEZI0BATEIbHOE U3I0KEHHE C
HECYIIECTBEHHBIMHU OIIMOKaMH WU
HETOYHOCTSAMU. 2 Oasija - 32 HeMOJHBIN
OTBET OTpaXkarouuii oodiiee
HarpaBJIeHUE N3JI0KEHUS JIEKITMOHHOTO
marepuana. | 6a - 3a HeMmOJHBIN
OTBET OTPAXKAOIINI OT/ICIbHbIC
NpeACTaBIeHUs 00 U3yYEHHOM
Matepuasie. () 6anIoB - HET OTBETA.
OTueT 1o 3a/1aHUI0 pacrevyaTbIBaeTCs U
C/IaeTCs CTyJICHTOM B JICHb 3aIlUTHI
1a00paTOpHBIX paboT.

OK3aMCH|

Texymnmii
KOHTPOJIb

3amura
nabopaTropHoO

12

3amura 1abopatopHoit paboThI

IMPOBOAUTCA YCTHO B BUJIC 3allIMThHI

OK3aMCH




pabotbr Ne3

oTYeTa 1o J1abopaTopHBIM paboTam U
OTBETa Ha BOIIPOCHI U3 CITUCKA
BOTIPOCOB K JIA0OPATOPHBIM paboTaM.
O1ieHKa CYMMHUPYETCS M3 CIIETYFOIINX
OLICHOK:

1) 2 6anna - OTYET clIaH BOBPEMSI,
OIICHKA CHIKaeTcs Ha 1 6art 3a
MPEBBINICHHE CPOKOB C/Iaud OTYETA 110
HEYBaXUTEILHOUN MPUYHUHE HA OTHY
HeeNI0, WM Ha 2 0ajiia — Oonee, yeM
Ha OIHY HEJeIIO;

2) 4 Gayna - 3a IOJHBIN ¥ MPaBUIIbHBIN
OTBET Ha MOCTABIICHHBIC BOTIPOCHI B
00beMe He MEHBIIIE, YeM OBIII0
OCBEIICHO Ha JIEKIIMOHHBIX 3aHATHIX. 3
OaJia - 3a IPaBUIILHOE TIOJTHOE 1
MOCJIEZIOBATEIBHOE U3TI0XKEHUE C
HECYIIECTBEHHBIMHU OIIMOKAMH WITH
HETOYHOCTSIMU. 2 Oaljia - 32 HEMOTHBIN
OTBET OTpakarouuii odIee
HaTpaBJICHUE U3JI0KEHUS JICKITHOHHOTO
MaTteprasia. 1 6ai - 3a HeTIOTHBIH
OTBET OTPAXKAOIIUI OT/ICIIbHBIC
NpeACTaBICHUS 00 H3YYCHHOM
marepuase. 0 6aJIoB - HET OTBeTA.
OTUeT 1Mo 3a/IaHUI0 PACTICYaThIBACTCS U
CHaeTcs CTyJCHTOM B JICHb 3aIUTHI
1abopaTOPHBIX PadoOT.

Texymnii
KOHTPOJIb

3amura
nabopaTopHOM
pabotsl Ned

12

3ammTa 1a00paTopHOI PabOTHI
MPOBOJIUTCS] YCTHO B BHJIE 3alTUTHI
oTyeTa 10 J1abopaTOpHBIM paboTaM U
0TBETa Ha BOMPOCHI U3 CITUCKA
BOITPOCOB K JIAOOPATOPHBIM paboTaM.
OrneHKa CyMMHUPYETCS U3 CIIeTYIOIIUX
OLICHOK:

1) 2 6amna - OTYET cAaH BOBpEMS;
OLIEHKa CHIkaeTcs Ha 1 Oasut 3a
MPEBBIIIICHHE CPOKOB CIaYH OTUYETA TIO
HEYBaXUTEILHOUW MPUYHHE Ha OTHY
HeJIeI10, WK Ha 2 Oajia — Oolee, 4uem
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
OaJia - 3a MPaBUIILHOE TOTHOE U
MOCJIEZI0BATEIbHOE U3I0KEHHE C
HECYIIECTBEHHBIMH OIIMOKAMU WU
HETOYHOCTSAMU. 2 Oasijia - 32 HeMOJHBIN
OTBET OTpaxkarouuii ooduiee
HarpaBJIeHHE N3JI0KEHUS JIEKITMOHHOTO
Marepuana. | 6au - 3a HeTOIHBIH
OTBET OTPAXKAOIINI OT/ICITbHbIC
MpeICTaBICHUs 00 U3yYEHHOM
Matepuasie. 0 6anIoB - HET OTBETA.
OT4eT MO0 33/IaHUI0 PACTIEYaThIBAETCS 1

OK3aMCH




CAACTCA CTYACHTOM B ICHBb 3alIUThI
1abopaTOPHBIX PadoOT.

Texymmii
KOHTPOJIb

3ammura
nabopaTropHOM
paboThr Ne5

12

3ammTa 1a00paTopHOI PabOTHI
MPOBOAUTCS YCTHO B BUJIE 3AIIUTHI
oTyeTa 1o J1abopaTOpHBIM paboTaM U
OTBETA Ha BOIIPOCHI U3 CITUCKA
BOITPOCOB K JIAOOPAaTOpPHBIM paboTaM.
OrneHKa CyMMHUPYETCS M3 CIIEIYIOIUX
OLICHOK:

1) 2 6amna - OTYET cAaH BOBpEMS;
OlLIEHKa CHIkaeTcs Ha 1 Oasut 3a
NpEeBbILIEHHE CPOKOB C/Iaul 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 MEeHbIIIE, YeM ObLIO
OCBEIIEHO Ha JICKIIMOHHBIX 3aHATHIX. 3
6asia - 3a MpaBUIILHOE TOJIHOE U
MOCJIEZI0BATEIbHOE U3I0KEHUE C
HECYIIECTBEHHBIMHU OIIMOKaMH WIH
HETOYHOCTSIMU. 2 OaJija - 32 HeMOJHBIN
OTBET OTpaxkarouuii oodiiee
HarpaBJIeHHE N3JI0KEHUS JIEKITMOHHOTO
marepuana. | 6ai - 3a HeMmoJHBIN
OTBET OTPAXKAIOIINI OT/ICITbHbIC
NpeACTaBIeHUs: 00 U3yYeHHOM
Matepuasie. 0 6anioB - HET OTBETA.
OTueT 1o 3a/1aHUI0 pacrevyaTbIBaeTCs U
C/IaeTCs CTyJICHTOM B JICHb 3aIIUTHI
1a00paTOpHBIX paboT.

OK3aMCH|

Texymnmii
KOHTPOJIb

3amura
nabopaTropHOi
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.
OrnieHKa CYMMHUPYETCS M3 CIIETYFOIINX
OLIEHOK:

1) 2 6anna - OTUET CIaH BOBPEMS;
OlLIeHKa CHIWXaeTcs Ha 1 Oam 3a
MPEBBINIEHHE CPOKOB C/Ia4d OTYETA 110
HEYBa)KUTEJIbHOW MPUYMHE Ha OJTHY
HEJIeNI0, HIIM Ha 2 0ajiia — Oolee, yeM
Ha OJIHY HEJeIIo;

2) 4 Ganuia - 3a MOJHBIN U IPaBUIIbHBIN
OTBET Ha OCTaBJIEHHbIE BONIPOCHI B
00beMe HE MEHBIIIE, YeM OBII0
OCBEILEHO Ha JEKIIMOHHBIX 3aHATHUIX. 3
Oaia - 3a MpaBUIILHOE TIOJTHOE U
MOCJIeI0BATENILHOE U3JI0KEHHUE C
HECYIIECTBEHHBIMHU OIIMOKaMH WITH
HETOYHOCTSIMU. 2 GaJa - 3a HeMOJHBIN
OTBET OTpakaroluii od1ee
HarpaBJIeHHE U3JI0KEHUS JIEKIIHOHHOTO

Mateprasia. 1 6a - 3a HeMOJTHBIM

OK3aMCH|




OTBET OTPAXKAOIIUI OT/IECIIbHBIC
MpeaCTaBIeHUs 00 N3yYEHHOM
marepuaie. 0 6ayIoB - HET OTBeTA.
OT4eT 1o 3a/1aHUI0 pacreyaTbIBaeTCs U
C/IaeTCs CTYJACHTOM B JICHb 3aIIUTHI
1abopaTOPHBIX PadoOT.

Texyuui
KOHTPOJIb

KonTponbhas pabota

10

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

OK3aMCH|

Texymnii
KOHTPOJIb

Tect Nel O6mas
XapaKTepUCTHKA
ITOBEPXHOCTHOM
SHEpruu. Aaresus,
CMayuBaHUE U
pacTekaHue
KHUIKOCTEN.
Kamunsipasie
SBJICHUS, ypaBHEHHE
XKropena

24

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

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

OK3aMCH|

Texymui
KOHTPOJIb

Tect Ne2.
AncopOmus.

26

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

MaxkcuMalibHas OlLleHKa 3a TeCcT — 26
OaoB (1 nmpaBuIbHBIN OTBET = 1
0amr). Tect cuuTaeTcs yCnemnrHo

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

ODK3aMCH

10

bonyc

bonyc

15

bOHYyC-PEUTUHT B IIPOLIECCE U3YYECHUS
TUCLIUIUIMHBI MOYKHO ITOJIyYHTH 32
y4acTHE BO BCEPOCCUMCKON OJIMMITUA/IE
no xumMu — 15 6annos.

OK3aMCH|

11

[Ipome-
KYTOUHAS
arTecTanus

OtBert 1o Ounery

10

KoHTpOnbHOE MEpOIIPUATHE
POBOAUTCS B YCTHOHM (popme. B Ounere
11Ba TEOPETUUYECKUX Bompoca. st
[OJTOTOBKHU ITPEIaratoTcsl BOIPOCH K
DK3aMEHY. 3a OTBET Ha KaX</Iblii BOIIPOC
CTYZIEHT MOXET MOJIyYUTh MaKCUMaJIbHO
5 6ayI0B, BCETO 3a OMIIET —
makcuMaiabHo 10 6aios. Kpurepun
OLICHUBAHHUS OTBETA HA TEOPETHUYECKUI
BOIIpOC B Ousiere: 5 6ayioB — CTYJCHT
IEMOHCTPUPYET: IITyOOKHe
MCUEPIIBIBAOIIME 3HAHUS B IOHUMaHUH,
M3JI0KEHUH OTBETa Ha BOIPOC, OTBET
JIOTUYECKU TOCIIEN0BATEIbHBIMH,
COZIepKATEIIbHBIN, TTOJTHBIN,
NpaBUIbHBIN U KOHKPETHBIN; 4 Oana —
TBEp/Ible 3HAHUs MaTepuara,
[IPABWJIBHOE IOHUMAaHHUE CYIIIHOCTH U
B3aMMOCBSI3U pacCMaTpUBaEMBbIX
[IPOLIECCOB U SBJICHUH, OIHAKO, OTBET
HEJI0CTAaTOYHO ITOJTHBINA, UMeroTes 1-2
HE3HAYUTEIIbHBIX 3aMEUaHUs

OK3aMCH|




HECYIHICCTBCHHBIX OIINOOK B

HpCHOIIaBaTe.HH, HOCJ’IGI[OBaTeJILHBIfI nu
KOHKPETHBIH OTBET, CTYJICHT CBOOOJTHO
YCTpaHSIGT 3aMCYaHuA HpeHOl[aBaTeJISI
10 OTJICIIBHBIM YaCTSAM U ITYHKTaM
oTBeTa; 3 Oasa — TBepAble 3HAHUS U
[MOHMMAaHHE OCHOBHOT'O; OTBET HE
COJIEPIKUT TPYOBIX OMIHOOK, HO €CTh
0osee 2-X HETOYHOCTEN U 3aMEYaHMUiA,
[IPY YCTPAHEHUH HETOUHOCTEU U

OCBEIICHUU OTJCIIbHBIX MOJOXKCHHIMA
TpeOyIOTCSl HABOASIIIE BOTIPOCHI
npernonaBarens; 2-6amia — rpyobie
OIIMOKY TpU OTBETE Ha BOIIPOC, HO
6onee 50% oTBeTa COCTABIAIOT
MpaBUJIbHBIE CBEICHUS, CTYACHT
NIEMOHCTPHUPYET HEYBEpEHHBIC U
HETOYHBIE OTBETHI HA HABOAAIIINE
BOTIPOCHI IIpemoaaBaress, 1 6amn —
rpyOble omOku B oTBeTe, MeHee 50%
SIBIISIFOTCSI HEBEPHBIMU, CTYICHT
NIEMOHCTPUPYET HEITOHUMAaHNE
CYIITHOCTH M3JIaraeMbIX MOJIOKeHuH; 0
0aJsIoB —HET OTBETA Ha BOIPOC.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun

IIPOMEKYTOUHON ITpouenypa nposeneHus

arTeCTaluu

Kpurepuu
OLICHUBAHUS

OK3aMCH

Bce 3a1anus Tekyero KOHTPOJIs 10JIKHBI OBbITh BBITIOJHEHBI.
BeinonHeHune 3a1aHnii IpOMEKYTOYHOM aTTeCTallid HE SIBIIAETCA
o0si3arenbHbIM. CTYIEHT BIpaBe yIy4IIUTh CBOM TEKYIIHMA
PEUTUHT Ha MPOMEXKYTOUHON aTTeCTallMU (IK3aMEHe).
KonTponpHOE MEpOIIpUsATHE TPOMEKYTOUHON aTTECTALNH
HPOBOAUTCS YCTHO T0 OuseraM. B Ounere 1Ba TeopeTudeckux
BoIpoca. /[ moAroTOBKY IIpeIaratoTCs BOIPOCHI K DK3aMEHY.
Bpewms Ha nogaroroBky 40 MmunyT. OJHOBPEMEHHO B ayIUTOPUU
MOTYT TOTOBUTBCS 5 YEJIOBEK.

B coorBercTBUU C
. 2.5, 2.6
[Tonoxxenus

6.3. ITacoprt ¢goHIa OLIEHOYHBIX CPEACTB

KomrmereHnun

Ne KM

Pesynbrarsl 00yueHus

OIIK-1

3HaeT: IIPHU3HAKH 00BEKTOB KOHHOHI[HOﬁ XHUMHH, KJ'IaCCI/I(bI/IKaL[I/IIO
JUCIICPCHBIX CUCTEM U IMOBCPXHOCTHBIX SIBJICHI/If/'I; OCHOBBI
TCPMOIUHAMUYCCKOI'O 1 KHHETUYCCKOI'O OIMMCAaHUA IIPOLCCCOB B
KOJITTOMJHO-XUMHYCCKUX CUCTEMAX, MCXaHHU3MbI 06pa3OBaHI/I$I

I[BOﬁHOFO QJICKTPHYCCKOI'O CJ104, YCTOP'I‘IHBOCTB u -+

CTPYKTYpOOOpa3oBaHKE B KOJJIOWAHBIX CHCTEMAX; POJIb KOJJIOUIHBIX
1 HAaHOMaTepHaJIOB B TEXHOJIIOTUYECKUX MPOIECcax U OKPYKaroIieM
MHUpPE, BO3MOXKHOCTU KOJIJTIOMTHO-XUMHYECKUX METOJIOB UCCIIEI0BAHUS
MaTepuaioB

OIIK-1

YMeeT: OpUeHTHPOBATLCS B MPOOIEMax COBPEMEHHON KOJIJTOMTHON
XUMHUU U XUMUHU HAHOPA3MCPHBIX CUCTCM




HMeeT npakTUUeCKUi OMBIT: BHITIOJIHEHHS PACYETOB 110 OMPEIEICHUIO
TUCTIEPCHOCTH, KHHETUYECKUX, ONTUYECKUX U DIIEKTPUUECKUX,
aICOpPOIIMOHHBIX XapaKTePUCTHK JTUCIIEPCHBIX CUCTEM, OTIPEICICHHUS
YCTOWYMBOCTHU JUCTIEPCHBIX CHCTEM

OIIK-1

3HaeT: MpU3HAKH OOBEKTOB KOJUIOUIHOM XUMHUH, KIIACCU(PHUKAITHIO
TUCTIEPCHBIX CUCTEM U MOBEPXHOCTHBIX SIBJICHUI; OCHOBBI
TEPMOJTMHAMUYECKOTO ¥ KUHETUYECKOTO OTMCAHUs TTPOIIECCOB B
KOJUIOMHO-XUMUYECKHUX CHCTEMaX, MEXaHU3Mbl 00pa30BaHUS
OIIK-2 TBOMHOTO 3JIEKTPUYECKOTO CJIOS, YCTOMYMBOCTh U HH | [ [T
CTPYKTYypOOOpa30BaHKE B KOJUIOMIHBIX CUCTEMAX; POIb KOJTTOUTHBIX
1 HAHOMATEPHAJIOB B TEXHOJIOTHYECKHX MPOIIECCaX M OKPYKAIOIIEM
MUpPE, BO3MOKHOCTH KOJIJIOMTHO-XUMHUYECKUX METOJIOB UCCIIEI0BAHUS
MaTepHaIOB

'YMeeT: MeTO/bI KOJUTOUTHO-XUMHUYECKOTO HCCIIeJOBAaHMUS MaTepHaoB
U ITPOIIECCOB

OIIK-2

lMeeT npakTUYECKUI OMBIT: BHIITOJIHEHHS pACYETOB 110 ONPEAEIEHUIO
TUCIIEPCHOCTH, KHHETUYECKUX, ONTUYECKUX U DJIIEKTPUUECKUX,
OIIK-2 aZICOPOITMOHHBIX XapaKTEPUCTUK JIUCIIEPCHBIX CUCTEM, onpeneneHus | [HH | [+ [H+
YCTOMYMBOCTH JIUCIIEPCHBIX CUCTEM; U3yUEHUSI CBOMCTB JUCIIEPCHBIX
CUCTEM, YIBTpa- 1 HAHOPA3MEPHBIX YaCTHII

3HaeT: TEOPETUUCCKUEC OCHOBBI KOJJIOMAHO-XUMHUYCCKUX METOO0B
NCCICIOBAaHUA

OIIK-5

'YMeeT: 000CHOBaHHO BBIOPATh HAATIEKAIUHN KOJUTOUTHO-XUMHYECKUI
OIIK-5 METOJ I POBEICHUS NCCIIEIOBAHM, MOJb30BaThCS CHEIUAIBHOM, -+
HOPMAaTUBHO-TEXHUUECKON U CIIPaBOYHOM JIUTEpaTypoit

MMmeet HpaKTI/I‘leCKI/Iﬁ OIIBIT: ITPOBCACHUA U O6pa6OTKI/I JaHHBIX
OKCIICPMMCHTOB, BBITIOJIHCHHBIX KOJJIOMIHO-XUMHWYCCKUMU MCTOAaAMUA

OIIK-5

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE O0ecredeHUe TUCHUIIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAsL IUMepPamypa.:

1. Ilyxkwun, E. 1. Komnonnnas xumust TekcT yaed. 115 By30B 110
crneunanbHoCTU U HanpasieHuto "Xumua" E. JI. lykun, A. B. Ilepuos, E. A.
Awmenuna. - U3x. 5-e, uctp. - M.: Beiciias mikona, 2007. - 443, [1] c. u.

2. Tensdman, M. 1. Komnounnas xumus [ Texct] M. U. T'enbdpman, O. B.
Kosanesuu, B. I1. FOctparos. - 5-e uzn., crep. - CII6. u ap.: Jlans, 2010. - 332 c.
WIlL.

6) OononHumenbHas IUmepamypa:

1. Tensbman, M. U. Komnounanas xumus [Tekct] 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 [Texcr] yaeO. 11 By30B 110 TEXH.
cnienuaibHOCTAM U Hanpasienusm M. U. Tensdwman, B. I1. FOcTparos. - 4-¢ u3s.,
crep. - CII6. u ap.: Jlanb, 2008. - 472 c. un.

3. TlpakTuky™m 1Mo KOJUTOMTHOW XUMHUH ¥Y4el. MocoOue ik TEXHOM.
CIIEIMAJIbHOCTEN BY30B 10 Iporpammam kypca "Komnouna. xumua" M. U.




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,

N Ne
Bun 3anaruit ayn IpeayCTaHOBICHHOE POrpaMMHOE 00ecTIedeH e, UCTIOIb3yeMOe AJIs
YA pa3IMYHBIX BUAOB 3aHATUI
202 .
Jlexuu (1a) MYJIBTUMEANIHOE 000pYyIOBaHUE
Jlabopatopusie |301 |[JTaGoparopHas mocyna, peakTUBBI U 000pyI0BaHUE, HEOOXOIUMBIE IS
3aHATUS (l1a) [mpoBeneHwus 1TaOOPATOPHBIX PadOT




