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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: TEOPETUUECKUE OCHOBBI KOJUTOMTHON XUMUH;
METO/bI IIOJTYYEHUS JUCIIEPCHBIX CUCTEM; OCHOBHBIE
CBOWCTBA JUCIIEPCHBIX CUCTEM M TOBEPXHOCTEU
pasnena ¢a3

‘YMeeT: MPOBOAUTh PacueThl TEPMOAUHAMHYECKUX
(GYHKIHIA TOBEPXHOCTHOTO CIIOST; HAXOIUTh
KOJIMYECTBCHHBIC XapaKTEPUCTUKHU aJCOPOITMOHHBIX
MPOLIECCOB, KAMIUISPHBIX SBJICHUH,
PIIEKTPOKUHETUYECKHUX MPOIIECCOB; OOBICHATH
(U3UKO-XUMUYECKUE CBOWCTBA JUCIIEPCHBIX
CUCTEM; MPOBOAUTH 00PabOTKY
HKCIIEPUMEHTAIIbHBIX PE3YJIbTaTOB aHAIM3a

NMeeT mpakTHYEeCKUI OMNBIT: TOCTAHOBKH 33]1a4K
MCCIIEIOBAaHMS JUCIIEPCHBIX CUCTEM U
MOBEPXHOCTHBIX SIBJICHHH, BHIOOPOM METO/Ia
aHaJIn3a UCXOMA U3 MOCTABICHHON 3a1aun U

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




[pazMepoB oOpasia

OIIK-2 Cnoco0eH UCI0Ib30BaTh MAaTeMaTHUYCCKUE,
dbuznveckne, PU3NKO-XUMHUECKHE, XUMUIECKHE
METOBI AJIsl PelIeHus 3a7a4 MpogheCcCHOHATBEHOM

JIEATENbHOCTH

3HaeT: TEPMOIMHAMUKY MIOBEPXHOCTHBIX SIBJICHUN
JTUCIIEPCHBIX CUCTEM

'YMeeT: OpueHTHPOBaThCs B poliieMax XUMUH,
BO3HMKHOBEHUH JUCIEPCHBIX CUCTEM, X
YCTOMYMBOCTH U CBOMCTBAX

MMeeT nmpakTHYeCKUH OMBIT: IO U3YYEHUIO CBOMCTB
ITMCTIEPCHBIX CHCTEM M METOIaMU 00paboTKH
TAaHHBIX

3. Mecro aucuuniuHbl B ctpykrype OII BO

[TepeueHb MpEANISCTBYOMIUX TUCIUTUIHH,
BHJIOB PabOT yueOHOTO IJ1aHa

[TepeueHb MOCTEMYIONIMX AUCIIUTLINH,
BHJIOB paboT

1.0.11 Marematuka,

1.0.14 Nndopmaruka,

1.0.21 ®dusnka,

1.0.25 Texnuueckas MeXaHUKa,

1.0.18 dusnueckas XuMus4,

1.0.17 Opranuueckasi Xumus,

1.0.12 Teopusi BEpOSTHOCTEN U MaTeMaTUYECKas
CTaTUCTHUKA,

1.0.16 Heopranunueckas xumus,

1.0.19 Ananutuueckast XUMUS U (PU3HKO-
XUMHUYECKHE METO/IbI aHAJIH3a,

1.0.28 Xumus okpysKarouei cpeasl,
1.0.13 CnenmanpHble I1aBbl MAaTEMATHKU

He npenycMmoTrpensl

TpC6OBaHI/IH K «BXOJIHBIM)» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[&HHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOIMNX AUCIUIIINH:

JlucuurimHa

TpeboBanus

1.0.18 dusnueckass XuMUg

3HaeT: 0a30BbIE 3HAHUSI B 00JIACTH MAaTEMATHKH,
bu3uKy, GU3NIECKON XUMUHU TSI 00pabOTKH
uHGOpMAINH U aHAJIHM3a JaHHBIX B 00IacTH
SKOJIOTHH M MPUPOOTIOIH30BaHUS, OCHOBBI
XUMUYECKOTO B3aUMOJECHCTBUS MEKTY
XUMUYECKIUMU BEIIECTBAMH YMEET: PUMECHSITh
0a30BbIC 3HAHUS (PU3MUECKUX 3aKOHOB U aHAJIM3a
(U3UYECKUX SBJICHUHN JJI PEIICHUS 3a]1a9
npodeccuOHANBHON 1eATeIbHOCTH, ONPEACTATh
ONTUMAaJIbHBIC MTapaMeTPhl PUZNKO-XUMHIECKUX
rpoueccoB MiMeeT npakTUYeCKUi OTIbIT:
HCII0JIb30BaHKS 3HAHWI MaTeMaTHYeCKUX,
buznyeckux, PU3NKO-XUMHUECKUX, XUMUYECKUX
METOJIOB UCCJICIOBAHUS JIJISl PEIICHUS 3a1a4
npodeccuoHaNbHON 1eATeIbHOCTH, METOIaMU
pacuera TeIUIOBBbIX Y3PPEKTOB XUMUUYECKUX peakLnit

1.0.25 Texunueckast MEXaHUKa

3HAaeT: OCHOBHBIE 3aKOHBI MEXAHUKH U CIIOCOOBI
pacuéTta Ha MPOYHOCTh JAeTaNe YMEEeT: METO/IbI
MEXaHUKH ISl PACUETOB 110 CTAHIAPTHBIM
MeTOAMKaM VIMeeT MpakTUYeCKUI OMBIT: PEIICHHUS

IPAKTHYECKHUX 3a]1a4 pacy€Ta Ha MPOYHOCTh




TUIIOBBIX 2JIEMEHTOB KOHCTPYKIUN

1.0.16 Heopranuueckast Xumust

3HaeT: OCHOBHBIE CBOMCTBA 3JIEMEHTOB U MX
XUMHYECKUE TTPEBPAIICHHUS, XAMHUECKHE CBOHCTBA
BEIIIECTB, MPAKTHUECKOE UCTIOJIb30BaHHE
TOCTH)KEHUI XMMHW; OCHOBHBIE 3aKOHBI XUMUH,
CHOCOOBI IUTAHUPOBAHMS SKCIIEPUMEHTA HITH
QITOPUTM pPEIICHUS 3a/1a9; OCHOBHBIE 3TaIlbl
XMMHUYECKOTO aHAJIN3a; TEOPETUYECKUE OCHOBBI
(U3UKO-XUMHUECKUX METOIO0B aHATIN3a, METOIbI
00pabOTKH pe3yabTaTOB aHAN3a, OCHOBHBIE 3aKOHbI
XVMHH, CTTOCOOBI TUTAHMPOBAHUS KCTIEPUMEHTA HJITH
QITOPUTM pEIICHUS 3a/1a4; OCHOBHBIE CBOMCTBA
DIIEMEHTOB M UX XHMUYECKHUE MTPEBPAIICHUS,
XMMHUYECKHE CBOICTBA BEIIECTB, MPAKTHUECKOE
WCTIOJIb30BaHME JOCTIKEHUH XHMUH; CTaHIapTHBIC
METOJIbI MTOTYUYEeHHUs, UICHTU(DUKALIUHN U
MCCJIE/IOBAHUS CBOICTB BEILIECTB U MaTepHaOB,
npaBuiIa 00paboTKU U 0(OPMIICHHS PE3yIIbTaTOB
paboThl YMeeT: 060011aTh MOJyYeHHbIE PE3YIbTaThl
C MCIIOJIb30BAHUEM XUMHUYECKUX 3aKOHOB,
(U3NIECKHIX ¥ XUMHYECKUX CBOWCTB BEIIECTB,
3HAHUS 3aKOHOB O CTPOEHHUH BEIIECTBA, IPUPOJIE
XUMUYECKOHN CBSI3H; IPOBOINUTH KOJIMYECTBEHHBIN
aHaJIM3 COEMHEHU ¢ UCTIONIb30BaHHEM (DU3UKO-
XUMHAYECKUX METONIOB aHAIHM3a, IPUMEHSTH Oa30BbIe
3HAHUS XUMHUH [IPU IPOBEIEHUH XUMHUKO-
QHAIMTUYECKUX HCCIIE0BaHUIN B 00JIACTH SKOJIOTUN
U IPUPOJIOTIONIB30BAHNUS; IPUMEHATH Oa30BbIe
3HAHUS PU3MUECKUX U XUMUYIECKUX 3aKOHOB U
aHasM3a SIBJICHUH JUI peleHus 3a1a4 B 001acTH
SKOJIOTUU U MIPUPOIOTIOIb30BAHMS;
0000111aTHIIOTyYEeHHBIE PE3yIbTaThI C
WCTIOJIb30BaHIEM XHUMHUYECKHX 3aKOHOB; BEIOpATh
METOJI aHaJIN3a JIIsl 3a/JaHHON aHAJIMTUYECKOM
3agaun Mimeet npakTUYECKU OMBIT: TPOBEICHUS
XUMHUYECKOTO SKCIIEPUMEHTA U 0(OPMIICHUS €T0
[Pe3yJaBTATOB; MCIIOJIb30BAHUS 3HAHUHN
MaTeMaTn4eckux, PU3nueckux, (PU3nKo-
XUMHAYECKUX, XHMHUYECKHX METOJI0B UCCIICTOBAHMUS
TUIs peleHus 3a1a4 MpoeCcCHOHANTbHOM

e TeIbHOCTH; UCTIOIb30BAHUS METOOB
MPOBEICHHUS] XUMUYECKOTO aHAIN3a U OLEHKU
[PE3yIBTATOB, OCYIECTBICHHSI XUMUUECKOTO
HKCTIIEpUMEHTa U 0(OPMIICHHS €T0 Pe3yIbTaToB;
METO/IaMH MTPOBEACHUS XUMUYECKOTO aHaITN3a 1
OLIEHKHU PEe3yJIbTAaTOB MPUPOIHBIX U AHTPOIIOTEHHBIX
(bakTOpOB /1715 peuieHus NpoeCcCUOHATbHBIX 3a7a4

1.0.28 Xumus okpysKaromien cpesl

3HaeT: OCHOBHbIE (PU3UKO-XUMUUECKUE MPOIECCHI,
[IPOTEKAIOLINX B OKPYKAIOIIEH CPEJIE; IPOLECCHI
MUTpalUU U TpaHCchopMaIiK IpuMecei B
reocepax 3emin; BIUSHUE aHTPOIOT€HHON
NIEATEIILHOCTH Ha IIPOLECCHI, IPOTEKAIOIINE B
OKpY>KaIoIlEH cpelie YMeeT: IPOrHO3UPOBaTh
BO3MOYKHBIE ITyTH MUTPALlUU U TpaHC(HOpMauu
XUMHUYECKUX COCTUHEHUH B 00BEKTaX OKpYXKaromein

cpenbl MiMeeT mpakTHYeCKUi ONBIT: TPOBEICHHUS




MPaKTUYECKUX UCCIEIOBAHUI COCTOSHUSA
aTMOC(EepHOTo BO3ayXa, MPUPOIHBIX BOJOEMOB U
TTOYBBI

1.0.13 CoenmanpHble I1aBbl MAaTEMATHKU

3HaeT: OCHOBHbIE MAaTEeMaTHYECKUE METO/IbI,
NpUMEHSIEMBIE B UCCIICAOBAHIH PO ECCHOHATBHBIX
npo0ieM; MeTo/ibl 00pabOTKU Pe3yabTaToOB
HKCTIEPUMEHTAIBHOTO HCCIIEIOBAHMUS YMEET:
UCII0JIb30BaTh OCHOBHBIE MAaTEMATHUECKHUE TIOHATHS
B IPO)eCCHOHATLHON ICATEITBHOCTH; TPUMEHSTh
MaTeMaTH4ecKue MeTOo/Ibl 00paboTKH Pe3ysIbTaToB
HKCTICPUMEHTAJILHOTO HccienoBanms imeeT
NPaKTUYECKHUH OTBIT: HCIOIb30BAHUS METOIOB
[peIIeHNs] MaTeMaTHYECKUX 3a1a4

1.0.14 Undopmatrka

3HaeT: croco0bl 00paObOTKU JAHHBIX B AIEKTPOHHBIX
Ta0JIMI1aX, OCHOBHBIE TIOHATHS HH(POPMATHKHY;
(dbopMBI U CTIOCOOBI IPEICTABIICHUS TAHHBIX; COCTAB,
Ha3zHaueHHEe (PYHKIUOHAIbHBIX KOMIIOHEHTOB U
POrpaMMHOTr0 0OecriedeHnst YMeeT: IPUMEHSTh
TUIIOBBIE IPOTPaMMHBIE CPECTBAa OPOPMIICHHUS
nokyMenTauuu (MS Word); npuMeHsITh TUIIOBBIE
MporpaMMHBbIe cpeicTBa 00paboTku AaHHbIX (MS
Excel); npuMeHATh TUIIOBBIE TPOTPaMMHbIE
cpencTBa npe3eHtanuu AaHHbx (MS Powerpoint),
NPUMEHSTH TUTIOBBIE TPOTPAMMHBIE CPEJICTBA
CHCTEMBI; M0JIb30BAThCS CETEBBIMU CPEICTBAMHU IS
0OMeHa JIaHHBIMH C UCIIOJIb30BaHUEM CETH
WutepHer MimeeT npakTu4ecKuii onbIT: paboThI €
0(pHCHBIMU TIPUITOKEHHUSIMH , HABBIKAMH
oOecrnieyeHns 6€30MacHOCTH UH(OPMAIIUH C
TIOMOIITHIO TUITOBBIX TPOTPAMMHBIX CPEJICTB

1.0.17 Oprannueckasi XuMust

3HAET: OCHOBHBIC 3aKOHBI XMMHH, CIIOCOOBI
[UITAHUPOBAHUS HKCIIEPUMEHTA WITU aJITOPUTM
[perieHys 3a/1a4, OCHOBHBIE KJIACChl OPraHUYeCKUX
COEJIMHEHUI, UX HOMEHKJIATYpPY, CHHTE3 U
XUMHUYCCKHUEC CBOﬁCTBa, OCHOBHBIC MCTOABI
KaueCTBEHHOT'O JIEMEHTHOIO U (PyHKIIHOHAJIBHOTO
aHaJIM3a OPraHUYEeCKUX COSANHEHUMN; BUbI (PU3HKO-
XMMHUYECKUX METO/IOB aHAJIN3a OPraHUYECKUX
COEJIMHEHMI; TEXHUKY 0€30IacHOCTHU Ipu padoTe ¢
OpPraHUYE€CKHUMHU COEMHEHUSIMH YMEET:
TUTAHUPOBATH M OPTaHU30BaTh PadOTy MO PELICHUIO
3a]1a4, BBITIOJIHEHUIO XUMHUYECKOTO 3KCIIEPUMEHTA ,
OCYHICCTBIIATH XUMHWYECKUH OKCIICPUMCHT I10
CHUHTE3Yy U CBOWCTBAM OpraHMYECKUX COCTUHEHUH,
PCIIAaTh TUIIOBBIC 3a1a9X LCITOYKHU HpeBpaHIGHI/Iﬁ
OpPraHUYECKHX COEAMHEHH; IPUMEHS T
MMOJTYYCHHBIC 3HAHUA ITPU PCHICHUH KOHKPECTHBIX
TEOPETUYECKUX U MPHUKIATHBIX 3a1au MmeeT
MPAKTHYECKHUI OMBIT: TOMCKAa HH(DOPMALIUH JIIIst
pelLeHHs TOCTABICHHBIX 3334, HaBbIKAMU
OCYULIECTBJICHNS XUMHUECKOTO SKCIIEPUMEHTA,
HaBbIKAMHU pabOThl C XUMUYECKUM 000PYIOBaHHEM,
HAy4YHOU JINTEPaTypOH € LEIBIO IIOUCKA
HEoOX0oIMMON HH(OPMAIK IO BO3MOXKHOCTH
CHHTE3a OPraHUYECKUX COCAUHEHHI

1.0.19 Ananutudeckast XUMHs U (PU3HKO-

3HAET: OCHOBHBIC 3TAIlbl XUMHYECKOTO aHaJIn3a,




XHUMHUYCCKHEC MCTOAbI aHaJIn3a

TEOPETUICCKUE OCHOBHI (PU3NKO-XMMHUECKUX
METOJIOB aHAJIN3a, METOJIbI METPOJIOTHIECKOM
00pabOTKH pe3ylbTaToOB aHAJIN3a, OCHOBHBIE THITHI
XUMHUYECKUX PEAKITNI ¥ PU3UKO-XUMHIECKUX
CBOMCTB BEILIECTB MPU MPOBEACHUN AaHAITUTHUYECKOTO
oTpe/eICHUS, IPUHIIUITH OTIMCAHUS XUMUYECKIX
[PAaBHOBECHH U BIUSIONIUE HA HUX (PAKTOPHI,
TEOPETHUECKHUE OCHOBBI OCHOBHBIX
WHCTPYMEHTAJIBHBIX METOJIOB aHaIN3a YMEET:
MPOBOJIUTH KOJIMYECTBEHHBIN aHAIN3 COCIMHEHUH C
WCTIONB30BaHUEM (PH3UKO-XMMHUYECKHX METO/IOB
aHaJM3a; BRIOpaTh METOJ aHANIM3a JIJIs 3aIaHHON
QHAJTUTUYECKOM 3a7]auu U TIPOBECTH
CTaTUCTUYECKYIO 00pabOTKy pe3y/IbTaToOB
QHAJTUTUYECKUX ONPEICICHUN, paCCUUTHIBATD
KOHIICHTPAIIMH aHATU3UPYEMOTO BEIIECTBA C yUETOM
XUMUYECKOTO PABHOBECHS B CUCTEME, ONIPEIEIIATh
YCJIOBHS ONITUMM3AIIMN aHATUTHIECKOTO TpoIecca
MmeeT npakTUYECKUI ONBIT: UCIIOIb30BaHUs
METOJIOB ITPOBEICHUS] XUMHUUYECKOTO aHAIN3a 1
METPOJIOTUUECKON OIIEHKU PE3YJAbTATOB ,
CITOCOOHOCTHIO TPUMEHSTH OCHOBHBIE 3aKOHBI
XUMHMH 1)1 O0ObSICHEHHUS aHAIMTHYECKUX JTaHHBIX

1.0.21 ®usuxka

3Haet: QyHIaMEHTaIbHBIC 3aKOHBI (U3UKH YMEET:
BBIICIISITh KOHKPETHOE (PU3UIECKOE COACP)KaHNE B
MPUKIIAJHBIX 3a/a4ax, pelarb TUIIOBBIE 3a1a41
MeeT mpakTHYEeCKUI OMBIT: UCITOJIb30BAHUS
MOHATUWHOTO arnmapara GU3NKu

1.0.12 Teopust BeposTHOCTEN U MaTeMaTHIeCKas
CTaTUCTHUKA

3HaeT: OCHOBHbIE MAaTEMaTHYECKUE METOIbI
WCCIIEIOBAHUS PO ECCHOHAIBHBIX MTPOOIIEM;
MeTOJ1bl 00pabOTKU Pe3yabTaToOB
HKCTIEPUMEHTAJIBLHOTO UCCIICIOBAHMS YMEET:
UCII0JIb30BaTh OCHOBHBIE MAaTEMATUUECKHUE TTOHATHS
B IPO()eCCHOHAIILHON ICATEIBHOCTH; TPUMEHSTh
MaTeMaTH4ecKue MeTo/Ibl 00pabOTKH Pe3ysIbTaToB
HKCTIEPUMEHTAJIBHOTO HccienoBanms imeeT
NPaKTUYECKHH OMBIT: HCIOIb30BAHUS METOIOB
peIIeHNs] MaTeMaTHYECKUX 3a]1a4; HABBIKOB BBIOOpA
KOPPEKTHOTO MeTo/1a 00paboTKu
KCTIEPUMEHTAJIBHBIX JAHHBIX

1.0.11 MaremaTuka

3HaeT: 0a30BbIE MOHATHS, HEOOXOAUMBIE IS
pEIIeHUsT MAaTeMaTHYECKUX 3a/1a4, OCBOCHHS IPYTHX
TUCITUIUTAH YMEET: COCTABIIATH IJIaH PEIICHHS
3aJ1a4ui Ha OCHOBE UMEIOIIMXCS 3HAHUI; CPAaBHUBATh
[pa3TUYHBIE CIIOCOOBI pEIICHHS 3a/1a491 U BRIOUPATH
HanOosee ONTUMAJIBHBIN crioco0 Mmeer
HpaKTI/I‘ICCKI/Iﬁ OIIBIT: UCITIOJIB30BAHUA HABBIKOB
[TAHUPOBAHHS COOCTBEHHOM JIEATEIBHOCTH 110
HOI/ICKy peIHeHI/ISI 3a1a41 HAa OCHOBC UMCHOIINXCS
3HAHMI; HAaBBIKAMU ITOMCKA U OCBOEHHS
HGO6XOIII/IMI>IX JUUIA peIHeHI/ISI 3a1a4Y1 HOBBIX 3HaHHI>i

4. O0béM 1 BUABI y4eOHOI1 padoThI




OO6mas TpyA0€eMKOCTh JUCHUIUIMHBI cocTaBiseT S 3.¢., 180 4., 92,5 4. KOHTaKTHOM

paboThI

Bun yue6HO# paboTbl

Bcero

Pacnipenenenue
10 CEMECTpPaM B yacax

4acoB Howmep cemecTpa
5

OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 180 180
AyoumopHvie 3auamusi: 80 80

Jlexmuu (JI) 32 32

[MpakTudeckue 3aHATUS, CEMHHAPHI U (MITN) IPYTHE BUIIBI ayTUTOPHBIX 0 0
sanstui (I13)

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

[TonroToBKa K TECTOBBIM 3aJIaHUSIM 110 TeMe " A icopOrust” 15 15

MIOJITOTOBKA K DK3aMEHY 20 20

[TonroToBka K TeCTOBBIM 3a/iaHusIM 10 TeMe "OOIIast XxapaKTepucTHKa
MOBEPXHOCTHOW SHEPTUH. ANTe3Hs, CMAaYMBaHUE U paCTCKaHUE 12,5 12.5
uakocreil. KannuisipHele siBnenus, ypasHeHue JKropena"

ITogroroBka otyeroB no JlabopatopHbiM paboTam 40 40
KoHcynbTanum u mpoMexxyTodHas aTTecTalus 12,5 12,5
Bua konTposs (3adet, qud.3a4ueT, IK3aMeH ) - JK3aMeH

5. ConepkaHue TUCHMILIMHBI

N O0beM ayTUTOPHBIX 3aHITHH 110
o
- HaumenoBanue pa3nenoB AUCIUTUIMHBI BHJIaM B Hacax
paznena
Bcero JI I13 JIP
1 Beenenue 7 1 0 6
5 [loBepXHOCTHBIE sIBIICHUA. TepMOIHHAMUKA > 2 0 0
MOBEPXHOCTHBIX SIBJICHUI
3 |KanwuisipHbl€ SIBICHUSA 5 5 0 0
4 [ToBepXHOCTHBIE SIBIICHUSI U MEXaHMYECKUE CBOMCTBA 4 4 0 0
TBEPIBIX TEJ
5 |AxcopOuus Ha MOBEPXHOCTH paszena a3 16 4 0 12
6 DIEKTPONOBEPXHOCTHBIE SIBJICHUS B JUCIIEPCHBIX 4 4 0 0
cUCTEMax
Komnouansle (qucnepcHble) cuctemsl. JInopoOHbIe
7 14 2 0 12
CHUCTEMBI
8  VInoduiabHbIE TUCTIEPCHBIE CUCTEMBI 8 2 0 6
9  |YCTOMYMBOCTH TUCTIEPCHBIX CUCTEM 4 4 0 0
10  [Koarymsius 30J1€i 3JEKTPOIUTAMHU 14 2 0 12
11 |OcHOBBI PU3NKO-XMMHUYECKON MEXaHUKHU 2 2 0 0
5.1. Jlekuun
Ne Ne Kox-
HaumeHnoBanue uinm KkpaTkoe cojiepKaHue JEKIIMOHHOTO 3aHATHUS BO
neKuuujpasaena
4acoB
1 1 |OcHOBHBIC TOHATHS KOJUIOWAHOW XUMHUHU, OOBEKTHI U 11eau u3ydeHus. Komtongapie| 1




YaCTHUIIbI U KOJJIOMIHBIE CUCTEMBI; KOJUIOUHOE (JIUCTIEPCHOE) COCTOSTHUE
BenlecTBa. KoanyecTBeHHOE ONpeeieHrne TUCTIEPCHOCTH: TUCIIEPCHOCTD U
yIelbHAs TIOBEPXHOCTh KPUBU3HA MMOBEPXEHOCTH YaCTHUIL AUCTIEpCHOM (ha3bl. Pomb
[MOBEPXHOCTHBIX SIBJICHUH B MPOIECCaX, NPOTEKAIOMINX B IUCIIEPCHBIX CUCTEMAX.

[ToBepxHOCTH pazzaena ¢a3. CBobogHAs HOBEpXHOCTHAS dHeprus. [loBepxHOCTHOE
HaTsDKEHUE, CUIIOBasi U DHEpPreTHYecKask TPaKTOBKH. MeTos1 H30bITOUHBIX
TEPMOJMHAMUYECKUX (PyHKIUN noBepxHOCcTHOTO cios (I'mb06c). [lonstue o
MOBEPXHOCTHU Pa3phiBa U pazzesstomieil noBepxHoctu. O600I1eHHOe ypaBHEHNE
MIEpBOTO 1 BTOPOTO 3aKOHOB TEPMOIMHAMUKH ISl TIOBEPXHOCTH paszena ¢as.
3MeHeHre MOBEPXHOCTHOTO HATSHKEHUS JKUAKOCTH Ha TPAHUIIE ¢ COOCTBEHHBIM
MapoM B 3aBUCUMOCTH OT TeMIepaTypbl, KpUTHIECKAs TeMIIeparypa 1o
MenaeneeBy. CBsi3b CBOOOHOM MOBEPXHOCTHOM SHEPTHHU C TEIUIOTOH cyOnumanuu
(mpaBuio Credana), MoaysieM yNpyrocTu, UA€adbHOU MPOYHOCTHIO U APYTUMU
cBOMCTBaMH BellecTBa. [[oBEpXHOCTH pazzena Mexay IByMsl KOHAEHCUPOBAHHBIMU
¢dazamu. [IpaBuso AHTOHOBA; YCIOBUS €r0 MPUMEHEHHUS.

KanumnsipHoe nasnenue. 3akoH Jlamnaca. 3aBUCHMOCTD 1aBJIEHUS Mapa OT
KPUBH3HBI TTOBEPXHOCTH JKUAKOCTH. 3akoH ToMmcoHa. KanunnsipHas KoHAeHcaIus.
M3oTepmuueckas IeperoHka BeliecTBa. 3aBUCUMOCTb PAaCTBOPUMOCTH OT
KPUBHU3HBI TIOBEPXHOCTH TUCIIEPCHBIX YacTul] (3akoH ['m66ca - OcTBasnbia -
Dpeitnanuxa). PaBaoBecHast popma kpuctaiios (3akoH ['n60ca - Kropu -

Bynbda).

Pa3nuaHbIe TUTTBI KITACCU(UKAIIMK TUCTIEPCHBIX CUCTEM: 110 arperaTHOMY
COCTOSTHUIO JIUCTIEPCHOMN (ha3bl M TUCTIEPCHUOHHON CPEIbI, TI0 pa3MepaM YacTHII, TTO
KOHIICHTpAuH u T.11. JInodunbHbIe 1 TMO()OOHBIE TUCTIEPCHBIC

crucTeMbl. B3auMOCBS3b KOJUIOUTHON XUMHH C IPYTUMU XUMUYECKHUMHU
TUCIATITMHAMU, ¢ U3UKOU, OMOJIOTUEH, T€OJI0THEN, MEAUITTHOM.

[ToHsITHE O MOBEPXHOCTHBIX CHIJIAX BTOPOTO POJia U PACKIMHHUBAIOIIEM JIaBIICHHH.
JIunus Tpex¢dazHOro KOHTaKTa (JIMHUS CMauMBaHUs); TMHEHHOE HATSHKEHUE.
VYpaBHEHHE KPaeBOro yIiia CMaYMBaHUs C yUYETOM JTMHEWHOTO HATSHKEHHUSI.
KanuuisipHoe TeueHue B IOPUCTHIX cpenax. [IpakTuueckue npuaoKeHHs
(BeITeCHEHHUE HE(DTH, TEUCHHE B HEBECOMOCTH | JIp.). OCHOBHBIE METOIbI
N3MCPCHUSA TOBECPXHOCTHOI'O HATS)KCHUA )KI/IILKOCTGI;'I n HOBerHOCTHOﬁ OHECpPTUn
TBEP/IBIX TEIL.

Paspyuienue u u3MenpueHue (JUCeprupoBaHKe) TBEPAIX Tell Kak (PU3UKO-
XMUMUYECKHH mporiecc oopa3zoBanust HOBoi moBepxHocTu. Teopus ['puddurca,
yCJIOBHE CaMOIIPOU3BOJILHOIO pacpocTpaHeHus TpemuH. Dpdext Pedunaepa:
W3MEHEHUE MPOYHOCTH U IUNIACTUYHOCTH KaK CIIEACTBUE CHUKEHUS TOBEPXHOCTHOMN
PHEepruu TBepAbIX Ted. OcHOBHBIE (HOPMBI TPOsBIEHUS dPPeKTa:
U1aCTU(QHUIMPOBAHKE, BOSHUKHOBEHHE XPYIIKOCTH, CAMOIPOU3BOJILHOE
UCTIeprUpOBaHUeE.

TepmoanHamuueckue ycioBus nposisinenus s¢dexra PeOunaepa. Binusaue
XUMHUYECKOM MPUPOIBI TBEPABIX TET U KUAKOCTEN HA BOBMOKHOCTB €TI0
MPOSIBICHUS. DIEKTpOKanUIApHbIN 3P dekT. [IposBnenne rpdpexra Pebunepa B
[IPUPOJHBIX M TEXHOJIOTMUYECKUX Ipouieccax (mpumMepsl). [loBblenne npoyHocTi
MPU paCTBOPEHUHU TTOBEPXHOCTHOTO CJiosi KpuctaiioB (9 dext Nodde).

AcopO1Mst Kak caMOIIPOU3BOIbHOE KOHIIEHTPUPOBAHUE HA TOBEPXHOCTH pas3zeina
(a3 BemecTs, CHIXKAIMUX MexX(a3Hoe HaTspkeHue. [l0BepXHOCTHO-aKTUBHBIE U -
MHAKTUBHBIE BelecTBa (MpuMepbl). OTHOCUTENBHOCTD MOHATHS "MOBEPXHOCTHAS
AKTUBHOCTB" (3aBUCHUMOCTB OT ITPUPOABI KOHTAKTHUPYIOMHUX (a3). [ToBepxHOCTHO-
AKTHUBHbIE METaJUIbl. TepMoMHaMuUKa Ipouecca aacopOuuu. YpaBHeHUE
ancop6umu 'mnd6ca. 3aBUCHMOCTh TOBEPXHOCTHOTO HATSHKEHUS OT KOHLIEHTPALIUH
[TAB. VYpauenue llInnikosckoro. [IoBepXHOCTHAsI aKTUBHOCTD, €€ U3MEHEHHE B
romosiorndeckux psagax ITAB. Tepmonnnammuueckoe 000CHOBaHME IpaBUIIa
TpayOe - J{roks10. MeTo/bl OLIEHKH TOBEPXHOCTHOW aKTUBHOCTH OPraHUYECKUX
ITAB. PaGora ancopOuuu. JInHaMHUYECKHi XapakTep aJcOPOIIMOHHOTO PABHOBECHS




Ha MIOBEPXHOCTH pasnena pacTBop IIAB - ra3. Ypasaenue JIaHrmiopa, ero cBs3b ¢
ypaBHeHussMu [ 100ca, [IumkoBckoro u ®pymkuna. Moraslii 0oMeH. OCHOBHBIC
(U3UKO-XUMHUUECKHE XapaKTePUCTUKN HOHUTOB. [IprMeHeHe KaTHOHUTOB U
AQHUOHHUTOB.

[ToBepxHOCTHBIE MIIEHKU HepacTBOpUMbIX [IAB; moBepxHOCTHOE NaBieHuE;
METOZBI €T0 U3MepeHus. 130TepMbl AByXMEpHOTO faBieHNs. OCHOBHBIE THIIbI
[UIEHOK: ra3000pa3Hble, )KUIKOPACTSIHYThIC, XKHUJIKHE, TBEp/Ible. YCIOBUS Nepexoia
IJIEHKU OT OHOTO COCTOSAHUSA 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 NOJISAPHOCTEN
Pebunnepa. Mogudunupyromee aeiicrsue [IAB: ruapodunmusanus u
rupodoOu3aus TBEpPAOH MOBEPXHOCTH. YIIPaBI€HHE CMAaYMBAHUEM B ITPOLIECCAX
¢oranun. Bausiaue ancopbunonnsix cinoes [IAB Ha cMazouHoe aelicTBUE U Ha
rPAHUYHOE TPEHUE.
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Monenu crpoenus [19C (teopuu ['enbmromnbia, ['yu - Uenmena, [ tepua, ['pama).
M3MeHeHue NOoTeHIIMAalIa B 3aBUCUMOCTH OT PAacCTOSTHUSL OT MIOBEPXHOCTH JIJIst
CUJIBHO M CJ1a00 3apsHKEHHBIX TTOBEPXHOCTEH; BIUSHUE KOHIICHTPAIMH U 3apsiaa
MOHOB IIEKTPOIUTA. DIEKTPOKUHETHUECKHE SABIECHUS: dNeKTpodopes,
PIIEKTPOOCMOC, TTOTCHITHANBI TEUCHUS U OCENIaHus; Teopus [ enbmrombia -
CMOTyXOBCKOTO. DIIEKTPOKMHETHUECKUN MTOTEHIINAN; TPAHULA CKOJIbKEHUSI.
MeTob1 onpeieNieHUs AIEKTPOKHHETHIECKOTO MTOTEHIIHANA.

11

CrpoeHne MuLeibl rTiApoPoOHOTO 30i1s. BiusHue KOHIEHTpaluy U NPUPO/IbI
HIIEKTPOJINTA HA BEJIMYMHY U 3HAK 3apsi/ia KOJUIOUAHBIX YacTull. OCHOBBI HOHHOTO
oOMeHa. JInorponHsle psaasl. M303mekTpruueckoe COCTOSIHUE B JUCTIEPCHBIX
cUCTEeMax; METO/Ibl ONPENIEICHUs N303JIeKTpHUecKkoi Touku. [IpakTuueckue
[IPUIIOKEHUS STIEKTPOKUHETUYECKUX SIBICHUI. DIIEKTPOKANUIUISIPHBIE SBJICHUS.
[ToHsiTHE 00 AMEKTPONOBEPXHOCTHBIX SIBICHUSX: KalUUIIPHOM OCMOCE,

muddy3uodopese.

12

JlucriepraiiiOHHbIE METOBI IOJTYUYEHHS IUCIIEPCHBIX CUCTEM (30J1€H, IMYIbCHH,
neH, a’pososnei). Ponb [TAB B poriecax nmoiaydeHus TucrepcHbIX cucteM. CBs3b
paloThI JUCTIEPTUPOBAHUS C TIOBEPXHOCTHON SHEPTUEH TBEP/BIX TEL.
Hcnonp3oBanue ¢ dexra PeOunaepa st yMeHbIICHHUS paOOThI IUCTICPTUPOBAHMS.
[Iporecchl ucneprupoBaHust B IpUpose U TexHuke. KoHeHcannoHHupie crnocoobl
MoJTydeHus AUcrepcHbIX cucteM. OOpa3zoBaHue 30J1€i B poliecce XUMUIECKUX
peaxiuii TepMoIuHaMHUKa TOMOTEHHOTO U TeTEPOTeHHOTO 00pa30BaHus
KOJIJIOMTHBIX YacTHIl ITpH (a3oBbIX mepexoaax 1-ro pona (teopus ['mb06ca -
donpmepa). PaboTa oOpazoBanus 3apobiiieii 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 30JIed (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
CaMOITPOU3BOJILHOTO ucTieprupoBanus (kpurepuii Peobunaepa-lllykuna).
MurnennoobpazoBanue B pactBopax [TAB. Kpurndeckas koHLeHTpanus
mutesoodpazoBanus (KKM), ocHoBHbIe MeTobI onipeaenerus KKM.
OMIupHYecKre 3akoHOMepHOCTH n3MeHeHuss KKM 1 MUHIManbHOTO 3Ha4eHUs
[OBEPXHOCTHOT'O HaTsHKEHUS Ha rpaHule paszaena pactsop [IAB - Bo3nyx B
romosnoruueckux psaax [TAB. Ctpoenne npsiMbIx ¥ 00paTHBIX MULEILT IPU
pa3nu4HbIX KoHIeHTpanuax [TAB. TepmonuHaMuka MUILIETIIO00pa30BaHUS:
Ter10BbIe 3(PPexThl, posib THIAPO(POOHBIX B3aUMOJCHCTBHM, quarpamma (pa3zoBbIX
cocTosHuH, TemneparypHas 3aBucuMocTb KKM; Touka Kpadra. Comobunuzamus
(KonyIouTHOE PACTBOPEHUE OPraHNYECKUX BEIIECTB B MPSAMBIX MUIIEIIIAX).

OTHOCHTEIbHAS COJ'IIO6I/IJ'II/I3aI_II/I$I, 3daBUCUMOCTDB OT TCMIICPATYPhI U KOHIICHTPAIIHH.




ComoOunmn3anus B HEBOAHBIX cpefax. MUKpOAMYIIbCHUU; CTPOEHUE MUKPOKAIIEb,
ycioBus 00pa3oBaHus, (hazoBas quarpaMmsl. [IpakTndeckue npuaoKeHus
MUIICIUIPHBIX CUCTEM U MUKPOSMYJIbCUH (B XMMUH, He(pTegoOb14n, ONoIorun).
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Tema: CennMeHTalMOHHAs yCTOMYNBOCTE MOJIEKYIIIpHO-KMHETUYECKNE CBOMCTBA
nucrnepcHbIx cucteM. Juddy3us B KOIJIOUIHBIX cUCTeMax. 3aKOH DUWHIITEHHa.
CenMMEHTAIMOHHBIN aHAIN3 NOJIUANCIIEPCHBIX cucTeM. KoHcTanTa
ceauMmenTanuu. Juddepennmanbaas Kprupas pacrnpeaeneHus 4acTull 1o
pasMepaM; UHTErpajbHasi KpUBas; IOCTPOCHUE UX U3 JAHHBIX 110 KHHETUKE
HakoryieHus ocajaka. CequMeHTalMOHHO-I1U(pdY3MOHHOE paBHOBEcHE. MeTos
[leppena onpenenenus uucna Aporajapo. [IpuMenenue yasTpaueHTpudyr Juist
M3MEPEHHs MacChl YIbTPaJUCIEPCHBIX YaCTULl U MaKpoMoJeKyd ([lyMaHckuid,
Caenbepr).
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Tema: ArperatuBHasi CTOHYMBOUTE. TeopHs yCTOMYMBOCTH TUAPO(OOHBIX 3071ei
(reopus IJIDO). TepmonnHaMuka TOHKHMX IUIEHOK. PackinHMBaro1iee JaBieHne
1o [lepsiruny. MonekynspHast COCTaBIIAIOAs PACKIMHNBAIOLIETO 1AaBIEHUS. YUYeT
MOJIEKYJISIPHON MPUPOABI KOHTAKTUPYIOLUX (pa3, sl TOHKUX MJIEHOK U
chepuyecKuX 4acTull. DJIEKTPOCTATUUECKAsk COCTABIISIONIAs PACKIMHUBAIOIIETO
naBiieHNs. 3aBUCUMOCTb SHEPTHH B3aUMOJICHCTBUS YaCTHUL] TUCIIEPCHOMN (a3bl OT
paccTossHUS Mex 1y HUMU. OCHOBHBIE (DaKTOPBI, BIUSIOIINE HA arperaTUBHYIO
YCTOMYMBOCTD JUCIEPCHBIX cUcTeM. D(pdeTrBHAsI yIPYrOCTh TOHKUX IJIEHOK.
Oddexr Mapanronu - 'n66ca; npruuuHbI BOSHUKHOBEHUS. [ MIpoinHaMUYeCKue
0COOEHHOCTH yTOHBIIEHUS TUIEHOK. CTPYKTypHO-MEeXaHHUeCKHil Oapbep (Teopust
Pebunzepa). Peonornyeckue coiicta agcopOounoHHbIx cioes [TAB -
CTAaOMIM3aTOPOB KOJUIOMJOB KOJUIOMIHBIX CUCTEM. 3allIUTHBIE KOJUIOUIBI.
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[Topor koarymnsiiyu; 3aBUCUMOCTb KPUTHUECKON KOHIIEHTPALIUU AIEKTPOIUTA OT
pa3Mmepa U 3apsiga koaryaupytomiero nona (mpasuino [lyneue - Fapan).
AHTaroHU3M U CUHEPIU3M B JIEHCTBUU 3JEKTPOIUTOB Ha MPOLIECC KOATYIISALUH.
Koarynsiiust cuiabHO U cl1a00 3apsHKEHHBIX 30J1€H (KOHIIEHTpaIlOHHAS 1
HeNTpanu3alnoHHas koaryasuus). O6ocHoBanue npasuina llynsue - Fapau u
kputepus Dinepca - Kopda B reopun JJJIDO. Onokyssiius, 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 JaBieHus. 3akoH HeroToHa. BiusiHue koHIEHTpau 1 GopMbl
JACTHUI] TUCTIEPCHO (pa3bl HA 3aKOHOMEPHOCTH T€UEHUS (3aKOH DHIITEHHA).
CtpykTypooOpa3oBaHHe B JUCIIEPCHBIX CUCTEeMaxX. BO3HUKHOBEHHE U pa3BUTHE
[IPOCTPAHCTBEHHBIX CTPYKTYp. I[Iprpoaa KOHTAKTOB MEKY JIEMEHTAMHU CTPYKTYP.
[Tepuonnueckue cTpykrypbl. OOpa3oBaHue U cBoiicTBa reseil. Koarymsimmonnasie
CTPYKTYpHhl. YCII0BUS 00pa30BaHUsl, MEXaHUUYECKUE CBOWCTBA; SIBJICHHE
TUKCOTpONuH. Kpucraimn3aunoHHbIE CTPYKTYpPbl. MeXaHM4eCKre CBOMCTBA
KpUCTAJIN3ALMOHBIX CTPYKTYp. ONMCaHUE IUCIIEPCHBIX CUCTEM Ha OCHOBE
peonornueckux mojeneit (Makcsemia, KensBuna, bunrama, [1IBenosa). [Tomnas
peosnoruueckas Kpupasi. PU3NKO-XMMHUUECKUE METO/IbI PETYIMPOBAHUS
CTPYKTYpHO-MEXaHUYECKHX CBOMCTB TUCHIEPCHBIX CUCTEM Ha PA3IMYHBIX CTaJUAX

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

5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI

He npenycmorpeHnsl

5.3. JIabopaTropHbie padoThI

Ne
3aHATHSA

Ne

a31CJ1a]

HaumeHnoBaHue nim KpaTkoe coJepKaHue J1abopaTopHoOil paboThI

Koi-
BO




9acoB
1 1 [Texnuka GezomacHOCTH IpU paboOTe B 1a0OPATOPUH. 6
6 5 |AzacopOuus Ha TpaHUIIE KUAKON U TBepAOH da3 6
7 5  |MoHooOMeHHas ajacopOus 6
4 7  |U3yueHue 305eit 6
8 7  |3amuTa JlabopatopHbIX paboT 6
5 8  [MukporereporeHHblE CHCTEMBbI 6
) 10 [lomyuenue 305eil METOIOM 3aMeHBbI pacTBOpUTENs. M3ydeHue sBineHus 6
HEMPaBUIBLHBIX PSIOB
3 10  |MccnemoBaHre KOAryJIUpyIOIIETo AEMCTBHS HOHOB B 3aBUCUMOCTH OT UX 3aps/ia 6
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Brimonuenne CPC
Crucok nuTeparypsl (¢ yKa3aHUEM pa3JiesoB, TIaB, Koa-
Tonsnn CPC CTpaHUI) / CChIIIKA Ha PECypC Cemectp) Bo
JacoB
HO'HFOTO?Ka K TeCTOB,I?IM 38/dHIIM https://edu.susu.ru/mod/lanebs/view.php?id=5760641 5 15
o Teme "AncopOrms
[MOITOTOBKA K DK3aMEHY https://edu.susu.ru/mod/lanebs/view.php?1d=5762238| 5 20
[TonroToBKa K TECTOBBIM 33JIaHUSM
o teme "OO11ast XapaKTepUCTUKA
TOBEPXHOCTHOMU SHEPTHH. ATIre3us, https://edu.susu.ru/mod/lanebs/view.php?id=5762114| 5 12,5
CMauyuBaHUE U pacTeKaHHe
PKAJIKOCTe. KanuisipHele sSiBJICHMS,
ypasHeHue JKropena"
[loaroroska oTIeT0B 10 https://edu.susu.ru/mod/lanebs/view.php?1d=576064 1 5 40
JlaGopaTopHbiM paboTam

6. ®oH/1 O1LIEHOYHBIX CpeaCTB 1JIA NMIPOBCACHHUSA TEKYIIECI0 KOHTPOJIA YCIIEBACMOCTH,

HpOMe)I(yTO‘IHOﬁ arTreCcralnmmn

KonTposnb kauecTBa ocBO€HMsI 00pa30BaTeIbHON MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [losio’keHrEM 0 OalTbHO-PEHTHHIOBOM CHCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IeSITEIIFHOCTH 00yJaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

HasBanue -
Ne | Ce- Bun Makc. TEHIBA-
KOHTpOJbHOTO  (Bec [Mopsimox HaYMCIIeHUsT OAIIIIOB
KM|mecTp| koHTpoms MEDOLDISTIS Oamn eTcs B
pomnp A
3ammTa 1a00paTopHOI PabOTHI
MPOBOJIUTCS YCTHO B BHJIE 3aLTUTHI
OTYeTa 110 JJA0OPATOPHBIM paboTaM 1
0TBETa Ha BOMPOCHI U3 CITUCKA
Texymmii 3aiura BOITPOCOB K JIAOOPAaTOpHBIM paboTam
! > KOHz OITh Jlaboparopnoii 1216 OueI:{Ka CyMMH peTCSIpI/IS cnle)n }oum;( drsamMen
p pabothr Nel YMMUPY Y
OIICHOK:
1) 2 6amna - OTYET CAaH BOBpEMS;
OIICHKA CHWKaeTcs Ha 1 6ain 3a
MPEBBIIICHHE CPOKOB CAAYH OTUETA TIO




HEYBaXUTEILHOUN MPUYHUHE HA OTHY
HEeJeNI0, WM Ha 2 0ajia — Oonee, yeM
Ha OIHY HEJIeINIO;

2) 4 Gayna - 3a OJHBIN ¥ MPaBUJIbHBIN
OTBET Ha MOCTABIICHHBIC BOTIPOCHI B
00beMe He MEHBIIIE, YeM OBIII0
OCBEIICHO Ha JIEKIIMOHHBIX 3aHATHIX. 3
OaJia - 3a IPaBUIILHOE TIOJTHOE U
MOCJIEZIOBATEILHOE U3TI0KEHUE C
HECYIIECTBEHHBIMH OIIMOKaMHU WIIH
HETOYHOCTSIMU. 2 Oalija - 32 HEMOJHBIN
OTBET OTpakarouuii odIee
HaTpaBICHUE U3JI0KEHUS JICKITHOHHOTO
MaTtepraia. 1 6ai - 3a HeTOTHBIH
OTBET OTPAXKAOIIUI OT/IECIIbHBIC
MpeacTaBIeHNus 00 N3yYeHHOM
marepuaie. 0 6ayIoB - HET OTBeTA.
OT4eT 1o 3a/1aHUI0 pacreyaTbIBaeTCs U
CHaeTcsl CTyJACHTOM B JICHb 3aIUTHI
1abopaTOPHBIX PadoOT.

Texymmii
KOHTPOJIb

3ammura
nabopaTropHOM
pabotbr Ne2

12

3ammTa 1a00paTopHO pabOTHI
MPOBOAUTCS YCTHO B BUJIE 3AIIUTHI
oTyeTa 10 J1abopaTOpHBIM paboTaM U
OTBETA Ha BOIIPOCHI U3 CITUCKA
BOITPOCOB K JIAOOPAaTOpPHBIM paboTaM.
OrieHKa CyMMHUPYETCS M3 CIeIYIOIUX
OLICHOK:

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

2) 4 6anna - 3a MOJHBIN U MPAaBUIBHBIH
OTBET Ha TIOCTABJICHHBIE BOTIPOCHI B
o0beMe He MEHbIIIE, YeM ObLIO
OCBEIIEHO Ha JICKIIMOHHBIX 3aHATHIX. 3
6asia - 3a MpaBUIILHOE TOJHOE U
MOCJIEZI0BATEIbHOE U3I0KEHHE C
HECYIIECTBEHHBIMHU OIIMOKaMH WU
HETOYHOCTSAIMU. 2 Oasija - 3a HeMOJHBIN
OTBET OTpaxkarouuii ooduiee
HarpaBJIeHHE N3JI0KEHUS JIEKITMOHHOTO
marepuana. | 6ai - 3a HermoJHBIN
OTBET OTPAXKAIOIINI OT/ICITbHbIC
NpeACTaBIeHUs 00 U3yYeHHOM
Matepuasie. 0 6anIoB - HET OTBETA.
OTueT 1o 3a/1aHUI0 pacrevyaTbIBaeTCs U
C/IaeTCsl CTyJICHTOM B JICHb 3aIlUTHI
1a00paTOpHBIX paboT.

OK3aMCH|

Texymnmii
KOHTPOJIb

3amura
nabopaTopHOI
pabotbr Ne3

12

3amura 1abopatopHoi paboThI
MIPOBOAMTCS YCTHO B BUJIE 3AIIUTHI
oT4eTa 1o J1abopaTopHBIM paboTam U
OTBETa Ha BOIIPOCHI U3 CITUCKA
BOIIPOCOB K JIAOOPATOPHBIM paboTam.

OrneHKa CYMMUPYETCS U3 CIETYIOIUX

OK3aMCH




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 Ned

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 Ne5

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 Ne6

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.

Texyuui
KOHTPOJIb

KonTponbhas pabota

10

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

OK3aMCH|

Texymnii
KOHTPOJIb

Tect Nel O6mas
XapaKTepUCTHKA
ITOBEPXHOCTHOM
SHEpruu. Aaresus,
CMayuBaHUE U
pacTekaHue
KUIKOCTEN.
Kammnsipasie
SBJICHUS, ypaBHEHHE
XKropena

24

Tect conepxut 24 Bonpoca. Bpems
TecTupoBaHus — 30 MUHYT.
[IpenocraBnsercs o1Ha MONBITKA JUIs
MIPOXOXKACHUS TECTA.

MaxkcumabHas OLlEHKa 3a TecT — 24
Oanna (1 mpaBunbHBIN oTBET = 1 Gamn).
TecT cunTaercs ycrnemHo
[IPOWJIEHHBIM, €CJIU 1aHO He MeHee 60%
MPaBUIbHBIX OTBETOB (HE MeHee 14
0aJsioB).

OK3aMCH|

Texymui
KOHTPOJIb

Tect Ne2.
AncopOmms.

26

Tect conepxut 26 BoripocoB. Bpems
TecTupoBaHus — 40 MUHYT.
[IpenocTaBnsieTcst OiHA TOMBITKA [
MPOXOXKJICHUS TECTA.

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

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

ODK3aMCH

10

bonyc

bonyc

bOHYyC-PEUTUHT B IIPOLIECCE U3YUYECHUS
TUCLIUILIMHBI MOYKHO ITOJIyYHTH 32
y4acTHE BO BCEPOCCUMCKON OJIMMITUA/IE
1o xumun — 15%.

OK3aMCH|

11

[Ipome-
KYTOUHAS
arTecTanus

OtBert 1o Ounety

10

KoHTpOnbHOE MEpOIIPUATHE
IPOMEKYTOYHOMN arTecTalun
MPOBOJUTCS B YCTHOM popme. B Gunere
1Ba TEOPETUUYECKUX Borpoca. [[is
MOJIOTOBKHU IPEJIaraloTcs BOMPOCH K
DK3aMEHy. 3a OTBET Ha KayKJbli BOIPOC
CTYZIEHT MOXET MOJy4YUTh MaKCUMAJIbHO
5 0aIoB, BCEro 3a OMIIET —
MakcumanbHO 10 6amios. Kputepun
OLICHMBAHUS OTBETA HA TEOPETHUECKUM
BOIpPOC B Ousiete: 5 6aoB — CTyAEHT
NIEeMOHCTPHUPYET: TITyOOKHe
MCUEpIBIBAIOIIME 3HAHUS B TOHUMaHUH,
W3JI0KEHUM OTBETA HAa BOIPOC, OTBET
JTOTMYECKH TT0CJIeI0BATEIbHBIMH,
COJZIEPKATEIIbHBIN, ITIOJIHBIH,
MPaBWIbHBIN U KOHKPETHBIH; 4 Oaia —
TBEP/IbIE 3HAHUS MaTepHala,
MPaBUJIbHOE IOHUMAaHHUE CYIIIHOCTH U
B3aMMOCBSI3U pacCMaTpUBAEMBbIX
MPOLIECCOB U SIBIIEHUH, OIHAKO, OTBET
HEIOCTATOYHO IOJHBIN, UMCIOTCS 1—2
HE3HAYUTEIbHBIX 3aMeUaHus
[IPETo1aBaTells, OCIEA0BaTENbHbIN U
KOHKPETHBIH OTBET, CTY/IEHT CBOOOIHO

YCTPAHACT 3aMCUYAHUS MMPCTIOAABATCIIA

OK3aMCH|




MO OT/ICTHHBIM YaCTSAM U ITYHKTaM
oTBeTa; 3 Oajula — TBep/AbIC 3HAHUS U
MOHUMAaHHUE OCHOBHOTO; OTBET HE
CONIEPIKUT IPyOBIX OMHMOOK, HO €CTh
0onee 2-X HETOYHOCTEH 1 3aMCUaHUH,
MpU yCTPaHEHUU HETOUHOCTEH U
HECYIIECTBEHHBIX OIMUOOK B
OCBEIICHUU OTJEJIbHBIX MOJ0XKEHHH
TpeOYIOTCS] HABOSIIINE BOTPOCHI
npenoaaBates; 2-0amia — rpyobie
OLIMOKY IpU OTBETE Ha BOIIPOC, HO
6omee 50% oTBeTa COCTABISAIOT
MPAaBUILHBIC CBEJICHUS, CTYICHT
NIEMOHCTPHUPYET HEYBEpEHHbBIE U
HETOYHBIE OTBETHI HA HABOSAIINE
BOMPOCHI Ipenoaasaress, 1 6am —
rpyOble omuOKu B oTBETE, MeHee 50%
SBIISIFOTCS HEBEPHBIMU, CTYJICHT
TIEMOHCTPUPYET HEITOHNMAHUE
CYIIHOCTH M3J1ara€MbIX MOJ0KeHUM; 0
0ajyIoB —HET OTBETA Ha BOIPOC.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun
MPOMEKYTOUHON [Tpouenypa npoBeneHus Kpurepun
P Y P ypatp OLICHUBAHUs
aTTeCcTaluy
Bce 3ananns Tekyiero KOHTPOJIs AOJIKHBI ObITh BBITTOTHEHBI.
Brinonsenue 3agaHuil IpOMEXyTOYHON aTTECTALUN HE SBIIAETCS
o0s3aTenbHbIM. CTy/IEHT BIpaBe yay4IlIUTh CBOM TEKyIUH
9 A pase yity . yi B coorBeTcTBHH C
PEUTHHT Ha 3Kk3aMeHe. B paMkax mpoMeKyTouHOH arTecTalnuu
9K3aMeH .. . 2.5, 2.6
CTYIEHT CIaéT 3K3aMEeH o OuieTaM, B KaKJoM Ouiere 2 o/OKCHIS
TEOpEeTUUECKUX Bonpoca. [y NoAroTOBKY MpeIaraloTcs
BOIIPOCHI K dK3aMeHy. Bpems Ha nmoarorosky 40 MUHYT.
OHOBPEMEHHO B ayJJUTOPUU MOTYT TOTOBUTHCS 5 UETIOBEK.
6.3. ITacoprt goHIa OLIEHOYHBIX CPEACTB
K p 5 Ne KM
OMITETEHINH €3yJIbTaThl 00yUeHUs
Y Y 2[3Jafs[6[7[s[o[10]11

OIIK-1

3HAET: TEOPETUUECKUE OCHOBBI KOJIJIOUTHOM XUMHH; METOIBI
MOJIyYeHUS TUCTIEPCHBIX CUCTEM; OCHOBHBIE CBOMCTBA JIUCIIEPCHBIX
CHCTEM U MOBEPXHOCTEH pa3zaena ¢a3

OIIK-1

YMeeT: IpOBOANTE PacUeThl TEPMOAMHAMUYECKHUX (PYyHKITHIA
[MOBCPXHOCTHOTI'O CJIOA; HAXOAUTH KOJIMYCCTBCHHBIC XapPAKTCPUCTUKHA
aJICOPOIIMOHHBIX TPOIIECCOB, KAMMIUISIPHBIX SBJICHHH,
DIIEKTPOKUHETHUECKUX MPOIECCOB; OOBSICHIATH (DU3MKO-XUMUYECKHE
CBOMCTBA JUCMIEPCHBIX CUCTEM; TPOBOJUTH 00PaOOTKY
OKCIICPUMCHTAJIBHBIX PC3YJIBTATOB aHAJIN3a

OIIK-1

MMmeet HpaKTI/I‘{eCKI/Iﬁ OIIBIT: MIOCTAHOBKH 3a4a4U NUCCIICJOBaHUA
JAUCIICPCHBIX CUCTEM U IMOBEPXHOCTHBIX ﬂBHeHHﬁ, BLI60p0M METoaAa
aHalIn3a ucxoas mu3 MMOCTaBIIEHHOM 3ala4u v pasMCpoOB 06pa3ua

OIIK-2

3HaeT: TCPMOANHAMUKY TOBECPXHOCTHBIX SIBIICHUI AUCTICPCHBIX
CHCTEM




OIIK-2

'YMeeT: OpUEeHTUPOBATHCS B MPOOJIEMax XUMHH, BOSHUKHOBEHUU

8 5 HH L
JUCIICPCHBIX CUCTEM, X YCTOMYHUBOCTHU U CBOMCTBAX

OIIK-2

VMeeT MpakTUYECKUI OMBIT: 110 U3yUYEHHUIO CBOMCTB AUCTIIEPCHBIX

HH O
CHCTEM M METOJaMH 00pabOTKH JaHHBIX

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B

IMPUIIOKCHUAX.

7. YueOHO-MeToAMYeCKOEe 1 HH(OPMAIIMOHHOE OOecriedeHue TUCIMIITIMHBI

IleuaTHasn y‘leﬁHO-MeTOHI/IquKaﬂ AOKYMCHTAIIUA

a) ocH

08Has Tumepamypa:
1. Iyxwun, E. JI. Komtounnas xumust TexcT ydeO. 115 By30B 10
crietmanbHocTy U Hanpasienuto "Xumus" E. 1. [llykun, A. B. Ilepuos, E. A.
AwmenuHa. - U3a. 5-e, uctp. - M.: Beiciias mikona, 2007. - 443, [1] c. uo.
2. Tensdman, M. U. Komnonnnas xumus [ Texcr] M. U. I'enbdpman, O. B.
Kosaneswuu, B. I1. FOctparos. - 5-e uzn., crep. - CII6. u ap.: Jlans, 2010. - 332 c.
WIIL.

0) OononHumenbHas Iumepamypa:

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

2. Tenspman, M. U. Xumus [Tekcr] yueO. st By30B 110 TEXH.
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ctep. - CII6. u ap.: Jlanp, 2008. - 472 c. un.
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4. IlpaxktukyM 1o ¢pu3ndeckor XuMuu Yued. mocodue AJist By30B 10
nporpammam Kypca "®usnueckas xumus" M. . I'enepman, H. B. Kupcanosa, O.
B. KoBanesuu u nip.; [lox pen. M. U. I'enbpmana. - CI16. u ap.: Jlans, 2004. - 254 c.

5.  XwmenpHuilkuii, P. A. ®uzndeckas U KoaJouHas XUMHUs TeKkcT
y4eOHUK 17151 C.-X. cnenuaibHocTeil By3oB P. A. XmenbHunkui. - 2-e usf., crep.,
nepened. u3g. 1988 r. - M.: Beicmas mikona, 2009. - 399, [1] c. un.

6. Iyxwun, E. JI. Komounnast xumus [TekcT] yue0. aJist By30B 10
crietimanbHoCcTy U Hanpasienuto "Xumus" E. 1. [llykun, A. B. Ilepuos, E. A.
AwmenuHa. - U3xa. 5-e, uctp. - M.: Beiciiag mikona, 2007. - 443, [1] c. uo.

7.  llpakTHKyM M 3aJJa4HUK I10 KOJJIOMIHON XuMuU. [loBepXHOCTHBIE
SIBJICHUS U TUCIIEPCHBIE cucTeMbl [ TekcT] yueb. mocooue A1si By30B 110
HaIpaBJICHUSIM B 00J1. XMM. TeXHOJI0ruM 1 OuotexHojoruu B. B. Hazapos u 1p.; mox
pen. B. B. Hazaposa, A. C. I'poackoro. - M.: Akanemknaura, 2007. - 372 c. ui.

8. Bapmamoga, T. B. [IToBepXHOCTHBIE SIBIICHUS U TUCIIEPCHBIE CUCTEMBI
[ Texct] xoncnekt nekiuit T. B. Bapnamoga ; FOx.-Ypain. roc. yu-1, Kad. O6mas
xumus ; FOYpI'Y. - Uensounck: UznarensctBo FOVYpI'Y, 2008. - 118, [1] c. u.
AJIEKTPOH. BEPCUs

9.  ®ponos, IO0. I'. Kypc xommoninoi xumuu: 110BepXHOCTHBIE SIBICHUA U
aucnepcHsle cucteMbl Yuel. ais By30B FO. I. @ponos. - 3-e usa., crep., ucp.
ITepeneu. ¢ uza. 1989 r. - M.: AnbsauC, 2004. - 462, [1] c. .




8) omeuecmeenHvle U 3apyOeNHCHbIE HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 budiuomexe:
He npenycmorpensl

2) Memoouueckue YKazanus 0Jis. Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:
VY4ebHoe mocobue M71sl BBITIOTHEHUS 1a00paTOpHBIX padoT

1.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
VYyebHoe nmocodue /1Sl BBINOJHEHUS 1a00paTopHbIX padoT

1.

DJIeKTPOHHASI Y4eOHO-MeTOoAuYeCKasl IOKYMeHTaIUs

Haumenosanue
Ne HHT;?)I;IT[prI 3J£:i<cT};)Iz)fﬂlz)ﬁ bubnmuorpadudeckoe onrcanme
dbopme
[TpakTHKyM O KOJIJIOUJHOW XMUMHH : yueOHoe nocodue / M. H.
JEKTPOHHO- ['ensdpman, H. B. Kupcanosa, O. B. KoBanesuy, O. B.
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