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1. llesu u 3212494 AU CIUILIHHBI

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

Kpartkoe conepxxanne TUCHUILTHHBI

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

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

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

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

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

MmeeT npakTHUeCKU ONBIT: BHITOJIHEHHS pPAaCYETOB

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

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

CBOMCTBAX Pa3IHYHBIX KJIIACCOB XMMUYECKUX

AIIEMEHTOB, COCTMHEHUH, BEIIICCTB U MaTEPHUajIOB




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

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

JIEATEILHOCTH

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

'YMeeT: METObI KOJUTOMIHO-XUMHYECKOTO
MCCIIEIOBAaHMS MaTEPUAJIOB U MPOLECCOB

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

OIIK-5 CnocobeH ocylecTBIsATh
HKCTIEPUMEHTAJIbHBIE UCCIICIOBAHNS U UCTIBITAHUS
110 33JJaHHOM MEeTO/IMKE, TPOBOIUTH HAOIIOICHNS U

U3MEPEHUS C yU4ETOM TPeOOBaHUN TEXHUKH
6e30macHOCTH, 00pabaThIBaTh U HHTEPIPETUPOBATH
OKCTIEPUMEHTAIBHBIC JaHHBIC

'YMeeT: 000CHOBaHHO BBIOpATh HAIIEKAILUI
KOJUTOUTHO-XUMUYECKUNA METO JUIsI IPOBEICHUS
HCCIIEIOBAHMH, TI0JIb30BaTLCS CIEIUAILHOM,
HOPMATUBHO-TEXHUYECKOHN U CIIPaBOYHOMN
uTEPaTypOn

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

KOJITONJHO-XUMHWYCCKUMH MCTOdaMH

3. Mecro nucuuniunbl B ctpykrype OII BO

[TepeveHp NpeaIIECTBYOMUX TUCIUILINH,
BUJIOB paboT y4eOHOTro IyIaHa

[lepedeHs MOCIETYONUX AUCITUTLTHH,
BUJIOB paboT

1.0.15 OG1mas u HeopraHuveckast XUMHS,

1.0.10 Maremarmuka,

1.0.11 Teopus BeposATHOCTEN U MaTeMaTHYECKast
CTaTUCTHKA,

1.0.20 ®usuxka,

1.0.17 ®Ousnyeckass XUMHUS,

1.0.12 CnenuanbHbIC T1aBhl MAaTEMATHKH,
1.0.24 IlpuknanHas MEXaHHKa,

1.0.16 Oprannueckasi Xumus,

1.0.23 HaueprarenbHasi T€OMETPHsI U HHKEHEPHAs
rpaduka,

1.0.18 Ananuruyeckas XUMHs U (HU3HKO-
XMMHUYECKUE METO/IbI aHAIM3a

1.0.30 CucreMs! ynpaBieHNAs XUMUKO-
TEXHOJIOTMYECKUMHU MPOLIECCaMH,

1.0.25 Dxomorus,

1.0.29 Xumunueckue peakTopsl,

1.0.28 O0Omas xuMu4ecKast TEXHOIOT U,
1.0.31 Texnuueckasi TepMOAMHAMUKA U
TETUTOTEXHUKA

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

MPEAMICCTBYONTUX JUCITUTIIIAH:




Hucuuninmnza

TpeboBanus

1.0.12 CnenuanbHble TIIaBBI MAaTEMATUKH

3HACT: OCHOBHBIC MAaTEMATHUCCKUE METOIBI,
MPUMEHSEMBIE B UCCIICTOBAHUH MPOECCHOHATBHBIX
npoOsieM YMeeT: MOJIb30BaThCsl METOIaMHU PEIICHUS
MaTeMaTH4eCKUX 3a7ad MimeeT npakTU4eCKUi OIbIT:
NPUMEHEHUSI MaTeMaTHYeCKIX METOJI0B 00pabOTKU
PE3YJIBTaTOB SKCIIEPUMEHTATIBLHOTO HCCIICIOBAHUS

1.0.23 HauepratenbHas reoMeTpus U HHXCHEpHas

rpaduka

3HaeT: YMeeT: NpUMEHSTh aHaJIu3 IBYXMEPHBIX
N300paKEeHUHN TS IOCTPOCHUS TPEXMEPHBIX
00BEKTOB, IPUMEHSATH aHAIHU3 IBYyXMEPHBIX
N300paKeHUHN IS IOCTPOCHUS TPEXMEPHBIX
00bexTOB MIMeeT npakTUYeCKUid OMbIT: HOCTPOCHHUS
POCTPAHCTBEHHBIX OOBEKTOB ISl PELICHUS
MOCTABJICHHBIX 3a/1a4, IOCTPOEHNUS
POCTPAHCTBEHHBIX OOBEKTOB ISl PELICHUS
MTOCTABJICHHBIX 3a/1a4

1.0.15 OG1mas 1 HeopraHuveckass XUMuUs

3HaeT: NMPUMEHEHUE XUMHUECKUX TPOIECCOB B
COBPEMEHHOI TEXHUKE, TPAKTUYECKOE
WCIIOJIb30BaHUE TOCTHKEHUN XUMHUH, COBPEMEHHYIO
TEOPUIO CTPOCHHUS BEIIECTBA, OCHOBHBIC
3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX
MPOLIECCOB, IEPUOIUYHOCTh CBOMCTB XUMUYECKHUX
PJIEMEHTOB M COCIUHCHMI Ha UX OCHOBE, CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX
BEILIECTB,IPUMEHEHHE XUMUYECKUX TTPOLIECCOB B
COBPEMEHHOI TEXHUKE, TPAKTUYECKOE
HMCIIOJIb30BaHNE TOCTIKSHUNM XUMHH YMEECT:
COCTaBIISITh XUMUYECKHE YPABHEHHSI, BHITIOIHITh
TUIOBBIE XUMUYECKUE PACUETHI, HCIIOJIb30BaTh
CIIPAaBOYHYIO0 XMMUYECKYIO JIUTEPATYPY, COCTABIATh
XUMHYECKUE YPABHEHHUS, BBITIOJHSITH TUIIOBBIC
XUMUYECKUE PACYETHI, UCIIOIb30BaTh CIPABOYHYIO
XUMUYECKYIO IuTeparypy MMeer npakruueckui
OTIBIT: BBIIOJIHEHHS] XUMHUECKUX SKCIIEPUMEHTOB,
00paboTKu 1 0OPOPMIICHUS €r0 Pe3yIbTaTOB,
peIIeHus 3a/]1a4 110 ONPEACICHHUIO U PacyeTy
CBOMCTB XMMHYCCKHUX JICMCHTOB, COCTUHCHHIM,
PAaCTBOPOB U JPYTMX XUMUYECKUX CUCTEM

1.0.10 Maremaruka

3HaeT: OCHOBHbBIE TIOHATHUS U METOJIbI
MaTeMaTUIEeCKOTO aHAIN3a, IMHEWHOU anreOpsl,
TUCKPETHON MaTeMaTHKH, TEOPUU

Qg QepeHraIbHbIX ypaBHEHUH YMEET: IPOBOIUTH
aHaau3 QyHKIUN MIMeeT npakTHYeCKHA OIBIT:
VCIIOJIb30BaHUs MAaTEMaTUYECKUX METO/IOB AJIst
pelieHus 3a1a4d npohecCuOHAIbHOM IeATeIbHOCTH

1.0.20 ®uzuxka

3HaeT: GyH/IaMEHTAIbHBIC 3aKOHBI (PU3HKH,
dyHmaMeHTaNbHbIe (PU3NYECKUE 3aKOHBI YMEET:
BBI/IETISITH KOHKPETHOE (hU3HUecKoe CofiepKaHKe B
MPUKIAJIHBIX 3a7a4ax FIMeeT npakTU4eCKHil OMbIT:
[peIIeHNs TUTIOBBIX 33/1a4 [0 OCHOBHBIM pa3zesiaM
Kypca, BBITIOTHEHUS (PU3MYECKUX IKCIIEPUMEHTOB,
00paboTKu 1 0(hOpMIICHHS pe3yIbTaTOB

1.0.18 Ananutruyeckas XUMHs U (PU3HKO-

XHUMHUYCCKHC MCTOAbI aHaJIn3a

3HAeT: OCHOBHbIE XUMUYECKUE U (PUBHKO-

XHUMHUYCCKHEC MCTOAbI KAYCCTBCHHOI'O 1




KOJINYECTBEHHOTO aHAJIN3a BEIIECTB U MaTepuasoB,
METOJIbI 00PabOTKH PE3yJIbTATOB AHATUTHYECKUX
HKCIIEPUMEHTOB, OCHOBHBIE TUIIBI XUMHYECKUX
peaKIii 1 PU3NKO-XMMHYECKUX CBOMCTB BEIIECTB,
WCIIOJIb3YEeMBbIX MPU MTPOBEICHUH AaHAIIUTUYECKOTO
oTpeieNIeHus], MPUHIUIBI OMMUCAHUS XUMHUYECKIX
[PAaBHOBECHH M BIUSIONIUE HA HUX (PAKTOPBI YMEET:
000CHOBAHHO BBIOPATh METOJ aHATTUTHYECKOTO
onpe/eeHUs] KOMIIOHEHTOB BELIECTB U MaTEpPUAIOB,
M0JIb30BATHCS CIPABOYHON XUMUKO-AHAIUTHYECKON
TEepaTypoi, 000CHOBAaHHO BHIOPATh HAJICKALIHIHA
XUMHUKO-aHAJIUTUYECKUN WIIM HHCTPYMEHTAJIbHBIN
METOJI JJIsl POBEACHUS UCCIIEI0BAHUM,
M0JIb30BATHCSI COOTBETCTBYIOLIEH CIIEUAIBLHOM,
HOPMAaTUBHO-TEXHUUYECKOU U CIIPABOYHOMN
nuTepatypor Mimeer npakTU4eCKui OMbIT:
BBITIOJIHEHUS KAYE€CTBEHHOTO U KOJIMYECTBEHHOTO
aHaJIM3a BEIIECTB U MaTepuaioB, 00pabOTKH U
0(OpPMIICHHS €T0 PE3yabTaTOB, pacueTa
KOHIIEHTpAIMK aHAJIU3UPYEMOTO BEIIECTBA C YUETOM
XUMUYECKOTO PABHOBECHS B CUCTEME, OIIPE/ICTICHHUS
YCIIOBUHM ONTUMU3ALINN aHAIUTUYECKOTO Tpoliecca,
NpoBeIeHHs 1 00paOOTKU TaHHBIX aHAIN3A,
BBITMIOJTHEHBIX XUMHUKO-aHAIUTUYECKUMU HITH
WHCTPYMEHTAIbHBIMU METOIAMH

1.0.24 TlpuknagHas MeXaHHKa

3HAeT: OCHOBHBIE 3aKOHOMEPHOCTH B MEXAHUKE U UX
B3aMMOCBSI3b, 00IIIME TPUHLIUIIBI U METOABI
WH)KEHEPHBIX PacyeToB, CIIOCOObI pacuéTa aetaneit
Ha IPOYHOCTh YMmeeT: MiMeeT mpakTH4YeCKUi OIbIT:
pELICHNUs 3314 [10 MEXaHUKE U COIIPOTUBIICHUIO
MaTepHasoB

1.0.17 ®usmueckass XUMHUA

3HAET: TEOPETUUECKUE OCHOBBI (PU3UKO-
XMMHUYECKUX METOJI0B UCCIIEI0BaHMsI, OCHOBBI
COBPEMEHHBIX TEOpHid B 00acTu pusndeckoit
XHUMUU U CIIOCOOBI MX PUMEHEHUS], OCHOBBI
XMMHUYECKON TepMOAMHAMUKH (Hadaja
TEPMOJIMHAMUKH, OOIIME YCIOBHSI PABHOBECHUS
cucTeM, (pa3oBble 1 XUMUYECKUE PAaBHOBECHS,
paBHOBECHS B PaCTBOPAX 3JIEKTPOJIUTOB,
tepmonrHamudeckas Teopus J.J1.C.,) xumuueckon
KHUHETUKH, TEOPUIO PACTBOPOB, JIEKTPOXUMHUIO
'YMeeT: ob30BaThes CrieuanbHON, HOPMAaTUBHO-
TEXHUYECKOU U CIIPAaBOYHOMU JINTEPATYPOU I10
TEXHHUKE U METOAMKAM (PU3UKO-XUMHUYECKOTO
HKCTIIEPUMEHTA, CTaBUTh 3a/1a4l (PU3UKO-
XUMHUYECKOTO MCCIIEI0BAaHUS B XUMHUKO-
TEXHOJIOTMUECKHUX U MPUPOAHBIX CUCTEMAX,
BBITMOJIHTH TEPMOANHAMUYECKHUE U KHHETUYECKUE
pacueTsl MPOCTEUIINX XUMHUECKUX CUCTEM,
M0JIb30BaThCsl CIIPAaBOYHUKAMU (PU3NKO-XUMHUECKUX
TEPMOJIMHAMUYECKUX BEJIMUUH Mmeer
MPAKTUYECKHUM OMBIT: BBIMOIHEHUS U 00pabOTKU
NTAHHBIX (PU3UKO-XUMHUUECKOTO SKCTIEPUMEHTA,
BBIMIOJTHEHUS (PU3UKO-XUMUYECKUX IKCIIEPUMEHTOB
1 00pabOTKH UX PE3YJIbTaTOB, BBIOTHEHUS

TCPMOJMHAMHUYCCKUX U KUHCTHYCCKUX paCiYCTOB




ra30BBIX CMECEM U XUMHUYECKUX CHUCTCM, paCuUCTOB
DJICKTPOXUMHUYCECKUX CUCTEM U PAaCTBOPOB

1.0.16 Oprannueckast XuMus

3HaeT: Kiaccu(uKalnioo, CTPOEHHUE U HOMEHKIATYpy
BaYKHEHIIUX KJIACCOB OPraHUYECKUX COCIUHECHMU,
KJIACCU(UKALIUIO OPTaHUYECKUX PEAKIH,
paBHOBECHE, CKOPOCTH, MEXaHU3MBI, KaTaIu3
OpPraHUYEeCKUX PEaKIMil, CBOMCTBA OCHOBHBIX
KJIACCOB OPraHUYECKUX COCUHEHUN, OCHOBHBIE
METOJIbl CHHTE3a U UCCIIEOBAHNS OPTaHMYECKUX
COCAVHEHUN YMEET: IPOCTEUIINE METOIbI CHHTE3A
OpraHNYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
METO/IbI UCCIIEJOBAHUS COCTAaBA U CBOMCTB
OpraHNYECKHUX BEIIECTB, pEIIaTh 3aJa4u 110
OpraHUYeCKON XUMHH, COCTABIIATh YPaBHEHUS
[peaKui, OJIb30BATHCS CIIPABOYHOMN JIUTEPATYPOH
lMeeT pakTUYeCKUN OIBIT: CHHTE3a OPraHU4YeCKUX
BEILECTB U OINPEIEIICHNS UX CBOMCTB, BBIIIOJHEHNUS
CHUHTE3a OPraHMYECKUX COCIMHEHUN pa3IMYHbIX
KJIACCOB U ONPEJEIEHUS X CBOWCTB

1.0.11 Teopus BEposATHOCTEN U MaTeMaTHUYECKast
CTaTUCTHKA

3HAeT: OCHOBHBIE 3aKOHOMEPHOCTHU TEOPUU
BEPOSATHOCTH U MaTEMaTUUECKON CTATUCTUKU
YMmeet: FImeeT npakTU4eCKHii OIIbIT:

CTAaTHUCTUYECKOMN 06pa6OTKI/I JaHHBIX

4. O0béM 1 BUABI YUeOHOI padoOTHI

OO6mas TpyA0€MKOCTh JUCHUILIMHBI COCTaBIsET S 3.€., 180 4., 92,5 4. KOHTaKTHOM

paboThl
Pacnpenencnue
Bcero |II0 ceMecTpaM B yacax
Bun yueOHo# paboTh
4acoB Homep cemectpa
5

OO01mast TpyI0EMKOCTh AUCIIUTLITMHBI 180 180
Ayoumopuvie 3anamusi: 80 80

Jlexumu (JI) 32 32

[IpakTuueckue 3aHATHS, CEMUHAPHI U (MITU) IPYTHe BUBI ayTUTOPHBIX 0 0
sanstui (113)

JIaboparopubie pabotsI (JIP) 48 48
Camocmosmenvuas paboma (CPC) 87,5 87,5

C IPUMEHEHUEM JIUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI 0

[ToaroroBka ot4eroB 1o JlaboparopHbIM paboTam 40 40

[ToaroroBka Kk TECTOBBIM 3aaHUAM 110 Teme "AncopOrus” 15 15

[ToaroroBka k TeCTOBBIM 3aAaHusIM 10 TeMme "OOIas XxapaKTeprucTuKa
[MOBEPXHOCTHOM 3HEPIUU. AAre3us, CMauuBaHUE U pacTCKaHHE 12,5 12.5
skunikocteil. KanusipHele siBiieHus, ypaBHeHnue JKropena"

MIOJITOTOBKA K 9K3aMEHY 20 20
KoHcynbranum u npoMeKyToYHask arTeCTalus 12,5 12,5
Bu koHTpoJIs (3a4eT, 1ud.3a4eT, SK3aMeH ) - JK3aMeH

5. ConeprkaHue TUCHMIIIMHBI




O0beM ayTUTOPHBIX 3aHITHIA O
paizgena HanmeHnoBanwue pa3aenoB AUCHUTUTHHBI BUaM B Hacax
Bcero J 113 JIP
1  (BBenenue 7 1 0 6
5 [ToBepXHOCTHBIE SBJICHHA. TepmoanHamMuKa ) 5 0 0
MOBEPXHOCTHBIX SBJICHHMA
3 [KanwuispHble sSIBICHUS 5 5 0 0
4 [TOBEpXHOCTHBIE SIBJIEHUSI 1 MEXaHUYECKUE CBOMCTBA 4 4 0 0
TBEP/BIX TEJ
5 |AncopOuus Ha MOBEPXHOCTH pasnena ¢as 16 4 0 12
6 JJICKTPOITOBEPXHOCTHEIC SIBIICHUS B JUCIICPCHBIX 4 4 0 0
CHUCTeMax
7 Komnouansle (qucnepcHbie) cuctemsl. JInohoOHbIe 14 ) 0 12
CHUCTEMBI

8  [ImoduibHbIE qUCTIEPCHBIE CUCTEMBI 8 2 0 6

9  [YcToMuMBOCTH TUCTIEPCHBIX CUCTEM 4 4 0 0

10 |Koarymauus 3051ei 2JIEKTpOIuTaMu 14 2 0 12

11 |OcHOBBI (PU3UKO-XMMUYECKON MEXaHUKU 2 2 0 0

5.1. Jlekuuu
Ne Ne Koz-
HanmeHoBaHMe WK KpaTKOe COJepKaHUE JIEKIIMOHHOTO 3aHSATHUS BO
NeKIuujpas3aena
4acoB
OCHOBHBIE TIOHATHS KOJUTOWTHON XUMUH, OOBEKTHI U IIeIH n3ydeHus. Komronaapie
JACTUIIBI M KOJUTOUHBIE CUCTEMBI; KOJUIOMIHOE (JIMCIIEPCHOE) COCTOSIHUE

1 1 BeniecTBa. KoanyecTBeHHOE ONpeeeHne TUCTIEPCHOCTH: TUCIEPCHOCTD U 1
yIelbHAs TOBEPXHOCTh KPUBU3HA MOBEPXEHOCTH YaCTHUIL AUCTIEpCHOM (ha3bl. Pomb
MMOBEPXHOCTHBIX SBJICHHUH B IPOIIECCAX, MPOTEKAOIINX B IUCIIEPCHBIX CHCTEMaX.
[ToBepxHOCTh pa3zaena ¢a3. CBoOoaHAs TOBEpXHOCTHAsI SHEprus. [loBepxHOCTHOE
HATSDKEHUE, CUJIOBAs U DHEpreTUYecKas TPAKTOBKU. MeTo U30bITOYHBIX
TEPMOJMHAMUYECKUX (PYHKINN noBepxHOCTHOTO cios (I'md06c). [Tonstue o
MOBEPXHOCTHU pa3pbiBa U pazensoliel moBepxHoctu. O6001IeHHOE YpaBHEHHE
MIEPBOTO ¥ BTOPOTO 3aKOHOB TEPMOJIMHAMHUKH JIJISl TIOBEPXHOCTH pasfena das.

2 2 |U3MeHeHHe MOBEPXHOCTHOTO HATSHKEHUS KHUIKOCTH Ha TPAHUIE C COOCTBEHHBIM 2
MapoM B 3aBUCUMOCTH OT TeMITepaTyphl, KpUTHIECKasi TEMIIeparypa 1o
MenneneeBy. CBs3b CBOOOAHON MOBEPXHOCTHOM SHEPTUU C TEIIOTON CyOIMMaIuu
(mpaBwiio Credana), MOAYJIEM YIIPYTOCTH, UI€aIbHON TPOYHOCTHIO U APYTHUMH
cBoiicTBaMH BelecTBa. [loBepXHOCTH pasyiena MeKIy ABYMsl KOHJEHCUPOBAaHHBIMU
¢dazamu. [IpaBusio AHTOHOBA; YCIOBUS €T0 IPUMEHEHHUS.

Kamunnsipaoe naenenue. 3akoH Jlamiaca. 3aBUCUMOCTD JIaBJICHHUS 1apa OT
KPUBU3HBI TOBEPXHOCTH KUAKOCTH. 3akoH Tomcona. KanunnsipHasi KoHAeHCalUs.

3 3 M30TepMuueckasl IeperoHka BElecTBa. 3aBUCUMOCTb PAaCTBOPUMOCTH OT )
KPUBU3HBI TOBEPXHOCTHU JAUCIIEPCHBIX YacTHIL (3akoH ['1066ca - OcTBanbia -
Opeiinynxa). PaBHoBecHas ¢opma kpuctaiios (3akoH [ub66ca - Kropu -

Bynbda).
Pa3nuyHble TUMBI KJIaCCU(PHUKAIUHN TUCTIEPCHBIX CUCTEM: TI0 arperaTHOMY
COCTOSTHUIO JIUCTIEPCHOM (ha3bl M TUCTIEPCUOHHON CPEIbI, IO pa3MepaM YacTHII, O

4 3 |[koHueHTpanuu u T.4. JInopunsHbie 1 MTHOGOOHBIE JUCTIEPCHBIC 1
cucTeMbl. B3aMOCBsI3b KOJUIOMIHON XUMUU C IPYTHMH XUMUYECKUMU
TUCIUATITNHAMU, ¢ (PU3UKOU, OMOJIOTUEH, T€OJI0THEN, MEAUITTHOM.

5 3 [ToHsITHE O MTOBEPXHOCTHBIX CHJIaX BTOPOTO PO M PACKIIMHHUBAOIIEM JABIICHUH. 5
Jlunanst Tpexda3sHoro KOHTakTa (JIMHUS CMAaYMBaHMsl); TUHEHHOE HATSHKEHHE.




'YpaBHEHME KPAaeBOI0 yIvla CMaYUBaHUsS C YUYETOM JIMHEHHOTO HATSKEHUSI.
KanmuisipHoe TedeHne B MOPUCTBIX cpefax. [IpakTuueckue npuiokeHust
(BbITECHEHUE HE(PTH, TEUEHUE B HEBECOMOCTH U Jip.). OCHOBHbBIE METO/IbI
U3MEPEHUS TOBEPXHOCTHOIO HATSKEHUS KUJIKOCTEH M TOBEPXHOCTHOM SHEprun
TBEP/bIX TEIl.

Paspyuienue u u3mMensueHue (JUCTIEprHPOBAHIE) TBEPBIX Tell Kak (PU3UKO-
XUMUYECKHUH TIporiecc 00pa3oBaHusi HOBOM moBepxHoCTH. Teopus ['puddurca,
YCIIOBHE CaMOIIPOU3BOIBLHOTO pacpocTpaneHus TpemuH. Dddext Pebunnepa:
W3MEHEHHUE TIPOYHOCTH U TJIACTUIHOCTH KaK CIEACTBUE CHUKCHUS TTIOBEPXHOCTHOM
HHEepruu TBepAbIX Ted. OcHOBHBIC (HOPMBI MposiBIeHUs dPdeKTa:
M1acTU(UIIUPOBAHUE, BOSHUKHOBEHUE XPYIKOCTH, CAMOIIPOU3BOILHOE
TMCTIEpTUPOBaHUE.

TepmonuHamMuyeckue ycioBus nposiBienus s dexra Pebunnepa. Bausaue
XUMHYECKOH MPUPOJIBI TBEPABIX TEI M KHUIKOCTEH Ha BOSMOKHOCTb €T0
nposiBIIeHUs. DneKTpoKanuIsipHbIi 3 dext. [Tposinenue rpdexra Pebunaepa B
MPUPOIHBIX M TEXHOJIOTHYECKUX Tporieccax (mpumepsl). [oBbIieHne npoqHOCTH
[pY paCTBOPEHUU OBEPXHOCTHOTO cJiod KpucTauioB (3¢ ekt Modde).

AcopOIIHst Kak caMOIIPOU3BOJILHOE KOHIIEHTPUPOBAHUE HA MMOBEPXHOCTH pas3zena
(a3 BemecTs, CHIKAMUX Mexha3Hoe HaTshkeHue. [[0BepXHOCTHO-aKTUBHBIC U -
WHAKTUBHBIE BellecTBa (MpuMepbl). OTHOCUTENBHOCTH MOHATHS "MOBEPXHOCTHAS
AKTUBHOCTH" (3aBUCUMOCTD OT MPUPOJIbI KOHTAKTHpYIomuX ¢a3z). [loBepxHOCTHO-
AKTHUBHbIE MeTaJUTbl. TepMoIMHAMUKa Ipolecca aacopOunu. YpaBHeHUE
ancopOiuu ['m66ca. 3aBUCUMOCTH TOBEPXHOCTHOTO HATSXKEHUS OT KOHIIEHTPAIUU
[TAB. YpaBaenue lIunkoBckoro. [IoBepXHOCTHAsI aKTUBHOCTD, €€ U3BMEHEHHUE B
romosniorndeckux psgax [TAB. Tepmonnnammueckoe 000CHOBaHHE TpaBUIIa
Tpay6e - J{roks10. MeTozpl O1IEHKH TOBEPXHOCTHON aKTUBHOCTH OPraHUYECKUX
[TAB. Pa6ora agcopOuuu. JluHaMu4ecKuil Xapakrep aJcopOIIMOHHOTO PAaBHOBECHUS
Ha MOBEPXHOCTH pazzena pactBop ITAB - ra3. Ypasuenue JIanrmiopa, €ro cBsizb ¢
ypaBHeHUAMHU [ 1606ca, [lnmkoBckoro u @pymkuHa. MloHHbI 00MeH. OCHOBHBIE
(bU3UKO-XUMUYECKUE XapaKTePUCTUKU HOHUTOB. [I[puMeHeHe KaTHOHUTOB U
AQHUOHUTOB.

[ToBepxHOCTHBIE IIIEHKU HEepacTBOpUMBIX [IAB; moBepXHOCTHOE JaBlIEHNUE;
METObI €ro u3MepeHus. 3orepMbl IByXMepHOTO AaBieHNs. OCHOBHBIE THIIbI
[UICHOK: Ta3000pa3HbIe, )KUIKOPACTSIHYThIC, XKHUJIKHE, TBEP/IbIC. YCIOBUS Mepexoa
MJIEHKW OT OJHOTO COCTOsIHUA K ApyroMy. Ciion JIaurmiopa - biiomkeTT kak
CaMOOPTaHMW30BaHHBIC KOJUIOMAHBIE CTPYKTYphL. AncopOiust [IAB Ha
MOBEPXHOCTH paz/ieia HeCMENTUBAIOIINUXCS XuakocTen. Ancop6Orus [TAB u3
PAcTBOPOB Ha MOBEPXHOCTH TBEP/BIX Te. [IpaBuiio ypaBHUBaHUS MOJISPHOCTEN
Pebunnepa. Monudumupytomee aeiictsue [1AB: runpodunmzanus u
rupodoOu3aIvs TBEPIO MOBEPXHOCTH. YIPABIECHUE CMAYHBAHUEM B MTPOIIECCaX
¢dnoranuu. Brusaue ancopoumnonnsix cioeB [TAB Ha cma3ouHoe AeiicTBUE U Ha
rpaHUYHOE TPEHUE.

10

Mopnenu crpoenus JJ9C (teopun ['enbmronsna, I'yu - Uenmena, Illtepna, I'pama).
3MeHeHne NOTeHIMalla B 3aBUCUMOCTH OT PACCTOSIHUSA OT MTOBEPXHOCTH IS
CHJIBHO U cJ1a00 3apsHKEHHBIX MOBEPXHOCTEH; BIMsHUE KOHIIEHTPAIUU U 3apsaaa
MOHOB 2JIEKTPOJINTA. DIIEKTPOKUHETUUECKUE SIBICHUS: JEKTpodopes,
PIIEKTPOOCMOC, IOTEHIMAJIBI TEUEHUS U OCElaHus; Teopus  enpmronbLa -
CMOITyXOBCKOTO. DJIEKTPOKUHETHYECKUI MOTEHIINAIT; TPAHUIA CKOJIbKEHUSI.
MeToznb! onpeieneHns MEKTPOKNHETHYECKOTO MMOTEHIINANIA.

11

CrtpoeHnue Muleuisl ruipodoOHOro 3055, BiinsiHMe KOHLEHTpAMK U IPUPO/IBI
AIIEKTPOJIUTA HA BETMUYMHY M 3HAK 3apsia KOJUIOUIHBIX YacTUll. OCHOBBI HOHHOTO
oOMmeHa. JInorpomnHsbie psabl. M30351eKTpruecKkoe COCTOSHUE B JUCTIEPCHBIX
CUCTEMax; METObI ONIPEIETICHUS U303JeKTpUUecKkoil Touku. [IpakTuueckue
[IPUIIOKEHUS DTIEKTPOKUHETUYECKUX SIBJICHUI. DIIEKTPOKANUIUISIPHBIE SIBJICHUS.

[lonstre 00 SJICKTPOIMOBCPXHOCTHBIX ABJICHUAX: KAIUJIJIIPHOM OCMOCE,




muddysuodopese.

12

JlucriepraliiOHHBIE METOBI IOJTYUYEHHS IUCIIEPCHBIX CUCTEM (30J1€H, IMYIbCHH,
neH, a’pososneit). Ponb [TAB B nporecax nmomydeHus TUcrepcHbIX cucteM. CBs3b
palboThI JUCTIEPTUPOBAHUS C TIOBEPXHOCTHON SHEPTUeH TBEPBIX TEIl.
Hcnonp3oBanue addexra PeOunaepa st yMeHbIIEHHUs paOOThI IUCTICPTUPOBAHMS.
[Iporecchl ucneprupoBaHus B pUpose U TexHuke. KoHneHcannonHuele crnocoobl
MoJTy4eHus AUcrepcHbIX cucteM. OOpa3zoBaHue 30J€i B poliecce XUMUIECKUX
peaxiuii TepMoIuHaAMHUKa TOMOT€HHOTO U TeTEPOTeHHOT0 00pa30BaHus
KOJUTOMJHBIX YacTHII IPH Pa30BbIX nepexonax 1-ro poxaa (teopus I'nbdoca -
donbmepa). Pabora o6pazoBanus 3apoablieit HOBo ¢a3pl. OOpa3zoBaHuE YaCTHIL
UCTIepCHOM (a3el B Mpolieccax KpUCTAIIM3ALUU U3 paCTBOPOB, KOHACHCAIIMH
MEPECHILIEHHOI0 Napa, KUIeHus. MeToas! perylupoBaHys pa3MepOB YacTHIL B
nucrnepcHbIX cucteMax. OCHOBHBIE METO/Ibl OUYUCTKH 30JIeH (Inaiu3 u
yiasTpaduinsTpanys). Komtonano-xumudeckue coictea BMC. Metozpsl
ornpeeseHUs] KOHIEHTPALUU U pa3MepOB YacCTHI] 30J1€H.

13

TepmoanHaMuka 00pa3oBaHus JTHOQUIBHBIX KOJUIOUIHBIX CUCTEM; KpUTEPU
CaMOITPOU3BOJILHOTO ucnieprupoBanus (kpurepuii Peobunaepa-1llykuna).
MuremioobpaszoBanue B pactBopax [IAB. Kpuruueckast koHIIEHTparus
mutesnoodpazoBanus (KKM), ocHoBHbie MeTo/1b1 onipeaenenus KKM.
OMnupuyueckue 3akoHoMepHoct u3meHenuss KKM u MUHUManbHOTO 3HAaYCHUS
[OBEPXHOCTHOT'O HATsHKEHUS Ha rpaHule paszaena pactsop [IAB - Bo3nyx B
romosoruueckux psaax [TAB. Ctpoenne npsiMbIx ¥ 00paTHBIX MULEIT IpU
pa3nu4HbIX KoHIeHTpanuax [TAB. TepmonuHaMuka MULIETIIO00pa30BaHHUS:
TeI10BbIe 3(PPEKThI, posib THAPO(POOHBIX B3aUMOJCHCTBHM, quarpamma (pa3zoBbIxX
cocTosHuH, TemneparypHas 3aBucuMocTb KKM; Touka Kpadra. Comobunuzanus
(KoJJIOMTHOE PACTBOPEHUE OPraHUYECKUX BEILIECTB B MPSMBIX MUIIEIIIAX).
OTHOCUTENBHAS COMOOMIN3ALINS, 3aBUCUMOCTb OT TEMIIEPATyPbl U KOHLIEHTPALHH.
ComroOunmn3anus B HEBOAHBIX cpefax. MUKpOAMYIIbCHUU; CTPOEHUE MUKPOKAIIEh,
ycioBHs 00pa3oBaHus, (hazoBast tuarpaMmsl. [IpakTnuyeckue mpuaoKeHus
MULEJUIIPHBIX CUCTEM U MUKPOAMYIbCUH (B XUMUHU, HEPTETO0ObIYH, OHOTOTHH).

14

Tema: CenMeHTallMOHHAs yCTONUNBOCTh MOJIEKYIIIpHO-KMHETUYECKHE CBOMCTBA
nucriepcHbIX cucteM. Jnddy3us B KOJUTOUAHBIX CUCTEMaX. 3aKOH DHHINITEHHA.
CenMMEHTAIMOHHBIN aHaIN3 NOJIUANCIIEpCHBIX cucTeM. KoHcTanTa
cenuMeHTanuu. /luddepennmanbHas KpuBas pacrpeeeHus YaCTHIL IO
pa3MepaMm; UHTerpajbHasi KpUBasi; IOCTPOCHUE UX U3 JAaHHBIX 110 KNHETUKE
HakoIuleHus ocaaka. CequMeHTalMoHHO-11(p(y3HMOHHOE paBHOBEecHe. MeToa
[leppena onpenenenus uyucna ABoraapo. [IpuMenenue yasTpaneHTpudyr Iuist
U3MEPEHUS] MAaCChl YIBTPAJUCIIEPCHBIX YAaCTHIl U MakpoMosiekyin (lymaHckui,
Csenbepr).

15

Tema: ArperatuBHasi CTOWYMBOUYTE. TeopHs yCTOMYMBOCTH TUAPO(OOHBIX 307ei
(treopust IJI®O). TepmonnHaMuka TOHKUX IJIEHOK. PackiuHMBaromee qaBieHe
1o Jlepsaruny. MonekyisipHast COCTaBISIONIAS PACKJIMHUBAIOIIETO AaBJICHUS. YUeT
MOJIEKYJISIPHON MPUPOABI KOHTAKTUPYIOLUX (pa3, I1sl TOHKUX MJICHOK U
chepudecKux 4acTHIl. DJIEKTPOCTATUIECKAS COCTABISIONIAs PACKIMHUBAIOIIETO
aBJIeHUs. 3aBUCUMOCTb SHEPTUH B3aUMOICUCTBHS YaCTHII TUCTIEPCHOM (asbl OT
paccTosHUS MeX Ty HUMU. OCHOBHBIE (DAKTOPBI, BIUSIONINE HA arPeTaTHBHYIO
YCTOWYMBOCTD JUCTIEPCHBIX cUcTeM. D(pdeTrBHast yIpyrocTh TOHKUX IJICHOK.
Dddext Mapauronu - ['n60ca; mpuuuHBI BOSHUKHOBEHUS. [ HIpOoAHAMIYECKIE
0COOCHHOCTH YTOHBIIICHHS TUIEHOK. CTPYKTypHO-MEXaHHUECKUN Oaphep (Teopus
PeGunnepa). Peonornueckue cBoiicTBa aacoponnoHHbIx cinoes [1AB -
CTaOMIIN3aTOPOB KOJIJIOUIOB KOJJTIOMTHBIX CUCTEM. 3alllUTHbIE KOJUIOUIbI.

16

10

[Topor koarymsiiuu; 3aBUCUMOCTb KPUTHUYECKON KOHIEHTPALIUU 3JIEKTPOIUTA OT
pasmepa U 3apsijia Koaryaupyromuero nosa (npasuio Llynsue - 'apan).
AHTaroHU3M U CUHEPIU3M B JIEHCTBUU 3JIEKTPOIUTOB Ha MPOIIECC KOATYISIUH.

KO&FYHHHI/IH CHJILHO U ¢1a00 3apSKCHHBIX 30JIeH (KOHI_ICHTpaI_II/IOHHa}I n




HelTpanu3annonHas koaryisinus). O6ocnoBanue npasuia lynene - Fapau u
kputepus Ditniepca - Kopda B reopun JJJIDO. Onokyssiius, reTepoKoaryssius,
anarynsnus (onpenenenus, npuMepsl). Kunetuka koarymsiun. Teopust ObicTpoit
koaryssaun (CMOTyXOBCKHIA); OCHOBHBIE TIOJIOKEHHUS TEOPUH MEIJICHHOMN
koarymsitinu (H.®Dyke). O6parumocTs mporecca koarynsiuu. [lentuzanus.

3aKOHOMEPHOCTH TEUEHUSI CBOOOTHO-MCIIEPCHBIX CUCTEM I10]1 IEHCTBHEM
MPUIIOKEHHOTO JaBieHus. 3akoH HeloroHa. BiusiHue koHnieHTpanuu u Gopmsl
JaCTHUI] TUCTIEPCHOH (pa3bl HA 3aKOHOMEPHOCTH T€UEHUS (3aKOH DHIITEHHA).
CrpykrypooOpa3oBaHH€e B JUCIIEPCHBIX CUCTEMaxX. BO3HUKHOBEHHE U pa3BUTHE
[IPOCTPAHCTBEHHBIX CTPYKTYP. IIprposa KOHTAKTOB MEXIY IEMEHTAMU CTPYKTYP.
[lepuomnueckue cTpykrypbl. OOpa3oBaHue u cBoiicTBa reseit. Koarymsimonsasie

17 11 |cTpykTypbl. YcinoBus oOpa30BaHMsl, MEXaHUUECKUE CBOMCTBA; SIBICHUE 2
THKcoTponuy. KpucrammmsauoHHsle CTPYKTypbl. MexaHn4eCcKrne CBOMCTBA
KPUCTAJUIN3ALMOHBIX CTPYKTYp. OnucaHue AUCIEPCHBIX CUCTEM Ha OCHOBE
peonornueckux mozeneit (Makcsemia, KensBuna, bunrama, [lIBenosa). [Tomnas
peosiornyeckast Kpuasi. DU3UKO-XUMHUECKHUE METO/IbI PETYINPOBAHUS
CTPYKTYPHO-MEXaHHYECKHX CBOMCTB JUCIIEPCHBIX CHCTEM Ha PA3JIMYHBIX CTATUSIX
uX (POPMHUPOBAHUS KaK OCHOBHAS 3a]a4a (PU3UKO-XUMHUYECKON MEXaHUKH.

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI
He npenycmorpenst
5.3. JIaboparopHbie padoThI
Ne Ne y Koa-
sansTuspasena HaunmeHoBaHue WU KpaTKoe coziepkaHue 1a0opaTopHON paboThI BO
4acoB
1 1 [Texauka 6€30macHOCTH Mpu padboTe B JabOpaTOpHuu. 6
6 5 |AzacopOuus Ha TpaHUIIE KUAKOH M TBEpAOH (a3 6
7 5  [MonooOmeHHas agcopOuums 6
4 7  |U3yueHue 305€eit 6
8 7  [3ammta JlabopaTopHbIX paboT 6
5 8  |MUuKpOreTepOoreHHbIE CUCTEMBI 6
5 10 [TonyuyeHue 305eil METOOM 3aMeHBl pacTBOpuUTeNs. M3ydeHue sBieHus 6
HETPAaBUIIBHBIX PSZIOB
3 10 |MccnenoBaHue Koarylnupyromero AeCTBUs HOHOB B 3aBUCUMOCTH OT UX 3apsaja 6
5.4. CamocrosiTeqibHasi padoTa CTyIeHTA
Beinonnenne CPC
Criucok auTeparypsl (¢ yKa3aHHeM pasZIelioB, TIaB, Koa-
Tonsun CPC CTpaHHII) / CChUIKA Ha pecypc Cemecrp) B0
4acoB
gggg;zggi;ﬁ{;%ifa; https://edu.susu.ru/mod/lanebs/view.php?id=5760641 5 40
Egﬁgﬁ;fﬁi{iofggngm SAIAHILIM https://edu.susu.ru/mod/lanebs/view.php?id=5760641 5 15
[ToaroToBKa K TECTOBBIM 3aJaHHSIM
o Teme "OO11ast XapaKTepUCTUKA
MOBEPXHOCTHOM 3Heprun. Aaresus, |https://edu.susu.ru/mod/lanebs/view.php?id=5762114| 5 12,5
CMa4yMBaHUE U PACTECKaHHUE
JKUJIKOCTe. KanuiisipHble sIBJICHMS,




ypaBHeHue JKropena"

TIOAIOTOBKA K OK3aMCHY

https://edu.susu.ru/mod/lanebs/view.php?id=5762238| 5
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6. Texyminii KOHTPOJIb YCIIEBA€MOCTH, POMEKYTOYHASI ATTECTALUS

KonTponb kauecTBa 0CBOEHUS 00pa30BaTEIbHON NPOrpaMMbl OCYILECTBIISIETCS B
cootBeTcTBUH C [lonoxeHnem o OaNTbHO-PEUTUHTOBOM CUCTEME OLIECHUBAHUS PE3YIbTATOB

y4eOHOH JeSITeIbHOCTH 00y4arOIINXCS.

6.1. Kontposabubie meponpusitus (KM)

Ne | Ce-
KM|mecTp

Bun
KOHTPOJISI

HazBauue
KOHTPOJIBHOTO
MEPONPUATHUSI

Bec

Makc.
Oan

HOpSIJIOK Ha4YKUCJICHUs 0alJIOB

Yau-
THIBA-
eTCs B
1A

Texymnmii
KOHTPOJIb

3amuTa
JlaGoparopHoii
pabotsr Nel
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3amura 1a00opaTopHON pabOTHI
MIPOBOJMTCSI YCTHO B BUJIC 3AIUTHI
oTYeTa 1o J1abopaTopHBIM paboTam U
OTBETa Ha BOMIPOCHI U3 CITUCKA
BOTIPOCOB K JIAOOPATOPHBIM paboTaM.
O1eHKa CYMMHUPYETCS M3 CIEIYFOIINX
OLICHOK:

1) 2 6anna - OTYET clIaH BOBPEMS,
OIICHKA CHIKaeTcs Ha 1 6art 3a
MPEBBINIEHHE CPOKOB C/Iaul OTYETA 110
HEYBaXUTEILHOU MPUYUHE HA OTHY
HEeJeNI0, WM Ha 2 0ajiia — Oonee, yeM
Ha OIHY HEJeIIO;

2) 4 Gayna - 3a IOJHBIN ¥ MPaBUIIBHBIN
OTBET Ha MOCTABIICHHBIC BOTIPOCHI B
00beMe He MEHBIIIE, YeM OBII0
OCBEIICHO Ha JIEKIIMOHHBIX 3aHATHIX. 3
OaJia - 3a IPaBUIILHOE TIOJTHOE U
MOCJIEZIOBATEIFHOE U3TI0XKEHUE C
HECYIIECTBEHHBIMHU OIIMOKAMH WIJTH
HETOYHOCTSIMU. 2 Oalija - 32 HEMOJHBIN
OTBET OTpakarouuii odIee
HaTpaBJICHUE U3JI0KEHUS JICKITHOHHOTO
MaTteprasia. 1 6ai - 3a HeTIOTHBIH
OTBET OTPAXKAIOIIUI OT/IECIIbHBIC
NpeACTaBICHUS 00 H3YYCHHOM
marepuase. 0 6aJIoB - HET OTBeTA.
OTuUeT 1Mo 3a/IaHUI0 PACTICYaThIBACTCS U
CHaeTcs CTyJCHTOM B JICHb 3aI[UThHI
1abopaTOPHBIX PadoOT.

OK3aMCH|

Texymmii
KOHTPOJIb

3ammura
nabopaTropHOM
pabotbr Ne2

12

3ammTa 1a00paTopHOI pabOTHI
MPOBOAUTCS YCTHO B BUJIE 3AIIUTHI
oTYeTa 1o JTabopaTopHBIM padboTaM 1
OTBETA Ha BOIIPOCHI U3 CITUCKA
BOITPOCOB K JIAOOPAaTOPHBIM paboTaM.
OrneHKa CyMMHUPYETCS M3 CIIeIYIOIUX
OIICHOK:

1) 2 6ama - OTYET cAaH BOBpEMS;
OlLIEHKa CHIkaeTcs Ha 1 Oasut 3a

IMPCBLINICHUEC CPOKOB CIa4U1 OTUCTA I10

OK3aMCH|




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
paboThr Ne3

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 Ned

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
paboThr Ne5

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




pabotsr Ne6

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.

KontponpHas paboTta cComepxur 5

7 Egggggﬁ KonTponbhas pabotal 10| 5 [3amanuil. 3a kax0e BEpHO pEHIEHHOE [dK3aMEH
3aJlaHue CTYJEHT nosydaer 1 Gam.
Tect Nel O6mas Tect conepxut 24 Bonpoca. Bpems
XapaKTepUCTHKA TecTupoBaHus — 30 MUHYT.
ITOBEPXHOCTHOU [IpenocraBnsercs olHa MONBITKA [
SHEpruu. Aaresus, [IPOXOXKACHUS TECTA.
3 Texymmii CMauMBaHUE U 3 | 24 MaxkcumabHas OllEHKa 3a TecT — 24 S K3AMEH
KOHTPOJIb pacTekaHue 6amna (1 npaBuibHBINA oTBET = 1 Oamn).
KHUJIKOCTEM. Tect cuuTaercs yCreuHo
Kammnsipasie MIPOMACHHBIM, €CJIN 1aHO He MeHee 60%
SBJICHUS, ypaBHEHHE MPaBUIbHBIX OTBETOB (HE MeHee 14
Kropena 0aJsoB).
Tect conepxxut 26 BoripocoB. Bpems
TecTupoBaHus — 40 MUHYT.
[IpenocTaBnsieTcst O/1HA TOMBITKA [
[IPOXOXKACHUS TECTA.
9 Texymui Tect Neo2. 3 | 26 MaxkcuMaJlibHas OlLleHKa 3a TeCT — 26 S K3AMEH
KOHTPOJIb AncopOrwst. OaoB (1 nmpaBuiIbHBIN OTBET = 1
0amr). Tect cuuTaeTcs yCnemnrHo
PO JIEHHBIM, €CJTU 1aHO He MeHee 60%
MpaBUJIBLHBIX OTBETOB (HE MeHee 15
0aioB).
boHyC-pEeUTHHT B TPOLIECCE U3YUEHUS
10 Bonyc Bonyc _ | 15 [MCHUHMIUIMHbI MOKHO MOMYUHATE 3 S K3AMEH

y4acTHE BO BCEPOCCUMCKON OJIMMITUA/IE
no xumMuu — 15 6annos.




[Ipome-
11| 5 | xyrouHad
arrecTanus

DK3aMeH

[TpomexyTouHast arTecTanus (3K3aMeH )
MPOBOAMUTCS B yCTHOM (popme. B Ouere
TBa TEOpETHUYECKHUX Borpoca. [[ist
MOJITOTOBKHU IPEJIaraloTcs BOMPOCH K
DK3aMEHY. 3a OTBET Ha KaXKbI BOTIPOC
CTYZIEHT MOXET MOJy4YUTh MaKCUMAJIbHO
5 0amIoB, BCEro 3a OMIeT —
MakcuMmasibHO 10 6amtoB. Kpurepun
OIICHUBAHUS OTBETA HA TEOPETHUYECKHIA
BOIIPOC B Ouyiete: 5 0amioB — CTyACHT
IEMOHCTPUPYET: ITyOOKHe
MCUepIbIBAIOIIUE 3HAHUS B IOHUMaHUH,
W3TI0KEHUH OTBETA Ha BOIPOC, OTBET
JIOTHYECKU TOCIIEI0BaTENbHBIH,
COJIEPKATEIIbHBIN, TOJIHBIMH,
MpaBUJIBLHBIN U KOHKPETHBIN; 4 Oamia —
TBEp/Ible 3HAHUS MaTepHara,
MPaBUJIbHOE IIOHUMAaHHUE CYIIIHOCTH U
B3aMIMOCBSI3U PACCMATPUBAEMBIX
MPOLIECCOB U SIBJICHUH, OTHAKO, OTBET
HEIOCTATOYHO IOJHBIN, UMCIOTCS 1-2
HE3HAYUTEIbHBIX 3aMeUaHus
MperoiaBaTelis, MOCIeA0BaTEIbHbIN 1
KOHKPETHBIH OTBET, CTYIEHT CBOOOIHO
YCTpaHseT 3aMEUaHUs IIPETIOAaBaTeNs
MO OT/IEIbHBIM YaCTSAM U IIYHKTaM
oTBeTa; 3 Oasa — TBepAble 3HAHUS U
MOHMMaHHE OCHOBHOTO; OTBET HE
COJIEPIKUT TPYOBIX OMIHOOK, HO €CTh
OoJiee 2-X HETOYHOCTEN U 3aMeYaHuH,
NP yCTPaHEHUU HETOUHOCTEH U
HECYIIECTBEHHBIX OIINOOK B
OCBEIICHUU OTJCIIbHBIX TTOJOXKCHHHA
TpeOyIOTCSl HABOASIIIME BOPOCHI
npernonaBarens; 2-6amia — rpyobie
OIIMOKYU TpU OTBETE Ha BOIIPOC, HO
6onee 50% oTBeTa COCTaBIAIOT
MpaBUJIbHBIE CBEICHUS, CTYACHT
NIEMOHCTPHUPYET HEYBEPEHHBIC U
HETOYHbIE OTBETHI HA HABOAIINE
BOTIPOCHI IIpemoaaBaress, 1 6amr —
rpyOble omuOku B oTBeTe, MeHee 50%
SIBIISIFOTCSI HEBEPHBIMU, CTYICHT
NIEMOHCTPUPYET HEITOHUMAaHNE
CYITHOCTH MU3JIaraeMbIX MOJIOKeHUH; 0

0aJsIoB —HET OTBETA Ha BOIPOC.

OK3aMCH|

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bung
IIPOMEKYTOYHOU
aTTeCTallun

[Ipouenypa npoBeaeHus

Kpurepun
OLIEHUBAHUS

OK3aMCH

Bce 3a1anus Tekyero KOHTPOJIS T0JIKHBI ObITh BBITIOJTHEHBI.
BeinonHeHune 3a1aHnii IpOMEKYTOYHOM aTTeCTallud HE SIBIIAETCA
00s3arenbHbIM. CTYIEHT BIpaBe yIy4IIUTh CBOM TEKYIIHMA
PEUTHHT Ha dK3aMeHe. B pamkax MpoMeXyTOYHOM aTTeCTalH

B cooTBeTCTBUH C
. 2.5, 2.
[lonoxxenus

6




CTYIIEHT cIaéT K3aMeH 1o OmiieTaM, B Kaxa0M Ouiere 2
TeopeTudeckux Bonpoca. OneHnuBaHue yueOHOM JesITeIbHOCTH

Ha OCHOBAaHUU PEUTUHIA, KOTOPBIA PACCUUTBIBAETCS KaK CyMMa
OOHYCHOTO peHTHHIa, PEUTHHTa 32 TEKYIIUH KOHTPOJIb,
YMHOXEHHOTO Ha 0,6 1 pelTHHTa, MOJYyYEHHOTO 3a OTBET Ha
9K3aMeHe (IIPOMEKyTOUHas aTTecTalysl), yMHOKeHHOro Ha 0,4.
OreHrBaHKe YIEOHOU NeATETLHOCTH 00yUJarOIIMXCS 0
JUCLUIUIMHE B CIIy4ae «aBTOMAaTa» MPOU3BOJUTCS HA OCHOBaHUH
peMTHHTa, KOTOPBIM PACCUUTHIBAETCS KaK CyMMa OOHYCHOTO
pEUTHHIa U PEUTHHIA 332 TEKYLUN KOHTPOJIb.

OGy‘IElIOH_II/IXCH MO0 JUCHUIIJIMHE B CJIy4acC 5K3aMCHA MMPOU3BOAUTCS

6.3. OueHo4yHbIe MATEPUAJIBI

KommereHmun

Ne KM

Pesynbrarsl 00yueHus

10

OIIK-1

3HaeT: MpU3HAKU OOBEKTOB KOJUIOUIHOM XUMHUH, KIIaCCU(PHUKAITHIO
TUCTIEPCHBIX CUCTEM U MMOBEPXHOCTHBIX SIBJICHUI; OCHOBBI
TEPMOJTMHAMHUYECKOTO ¥ KUHETHYECKOTO OTMCAHUs ITPOIIECCOB B
KOJUTOUHO-XUMUYECKHUX CHCTEMaX, MEXaHU3Mbl 00pPa30BaHUS

TIBOMHOTO JIEKTPUYECKOTO CII0sI, YCTOWYHUBOCTD U +

CTPYKTYypOOOpa30BaHKE B KOJUIOMIHBIX CUCTEMAX; POIh KOJTIOUTHBIX
Y HAHOMAaTEpHAJIOB B TEXHOJOIMYECKUX MPOLIECCAX U OKPYKAIOLIEM
MHPE, BO3MOKHOCTH KOJUTOMJHO-XUMUYECKHUX METOI0B UCCIIEA0BAHUS
MaTepraioB

OIIK-1

'YMeeT: OpUEeHTUPOBATHCS B MPOOJIEMax COBPEMEHHOU KOJIJTOMTHON
XUMUU U XUMHH HAHOPA3MEPHBIX CUCTEM

OIIK-1

MMeeT NpakTUYECKUI OIIBIT: BBIITOJIHEHHS PACYETOB 110 OIPEAEICHUIO
TUCIIEPCHOCTH, KUHETUYECKUX, ONTUYECKUX U NIEKTPUUECKHUX,
a/ICOpPOLIMOHHBIX XapaKTEPUCTUK AUCTIEPCHBIX CUCTEM, ONIPEIEICHUS
YCTOMYHMBOCTH JUCIIEPCHBIX CHCTEM

OIIK-2

3HaeT: mpu3Haku 0OBEKTOB KOJUTOUIHON XUMHUH, KIACCH(PUKAIIIO
TUCTICPCHBIX CUCTEM M MTOBEPXHOCTHBIX SBJICHH; OCHOBBI
TEPMOJIMHAMUYECKOTO U KHHETHIECKOTO OMUCAHUS TIPOIIECCOB B
KOJUTOUHO-XUMHUYCCKHUX CHCTEMaX, MEXaHU3Mbl 00pa30BaHUS
TBOWTHOTO 3JICKTPHUYECKOTO CJI0S, YCTOMYHUBOCTD H
CTPYKTYpOOOpa30BaHUE B KOJUIOMIHBIX CUCTEMAX; POJIh KOJJIOUTHBIX
1 HAHOMATEePHUAJIOB B TEXHOJIIOTUYECKUX TPOIECCaX U OKPYKAFOIIEM
MHPE, BOBMOKHOCTH KOJIOUTHO-XMMHUYECKHX METOOB UCCIICIOBAHUS
MaTepraIoB

OIIK-2

YMGCT: METOAbI KOJJIONJHO-XUMHNYCCKOT'O UCCIICA0OBAHUA MaTepI/IaJIOB
W TIPOIICCCOB

OIIK-2

lMeeT MpakTUYECKUI OMBIT: BBIITOJIHEHHSI PACYETOB 110 ONPEAEIEHUIO
IUCIIEPCHOCTH, KUHETUYECKUX, ONITUYECKUX U DIEKTPUUECKUX,
a71cOpOLIMOHHBIX XapaKTEPUCTHUK JUCIIEPCHBIX CUCTEM, OIPEIEICHUS
YCTOMYMBOCTH JUCIIEPCHBIX CUCTEM; U3YyUEHUsI CBOMCTB JUCIIEPCHBIX
CHCTEM, yIbTPa- U HAHOPA3MEPHBIX YACTHII

OIIK-5

'YMmeeT: 000CHOBaHHO BHIOpaTh HAIJIEKAIIHN KOJUIOUTHO-XUMUYECKUI
METOJI JUIsl IPOBEAECHUS UCCIIEI0BAHUM, MTOJIb30BAThCS CIEUATBHOM,
HOPMAaTUBHO-TEXHUYECKOW M CIIPAaBOYHOM JINTEPATY PO

OIIK-5

lMeeT npakTUYEeCKU OMBIT: MPOBEAECHUS U 00pa0OTKH JTaHHBIX

OKCIICPUMCHTOB, BBITIOJJHCHHBIX KOJNIOUJIHO-XUMHUUYCCKHUMH MCTOJaMU

(DOHI[BI OLOCHOYHBIX CPCACTB I10 KAXKAOMY KOHTPOJIbHOMY MCPOIIPUATHUIO

HaxoasaTcCsa B

IMPHUIIOKCHUAX.




7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecriedeHue TUCIUIIIMHBI

IHeuaTHas ydyeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:

1. Ilyxwun, E. 1. Komnounnas xumust TekcT yueO. 17151 By30B 10
crienmanbHocTy U Hanpasiennto "Xumus" E. 1. [llykun, A. B. Ilepuos, E. A.
AwmenuHa. - 3. 5-e, uctp. - M.: Beiciias mkona, 2007. - 443, [1] c. un.

2. IIpakTUKyM MO KOJUIOMJIHOM XUMHH Yuel. mocoOue A TEXHOI.
CIIeIIMaJIbHOCTEN BY30B 110 Iporpammam kypca "Komnouna. xumusa" M. U.
I'ensdman, H. B. Kupcanona, O. B. KoBanesuu u nip.; [lox pea. M. U. I'enbdmana. -
CII6. u np.: Jlans, 2005. - 256 c. ui.

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

0) OononHumenvbHas Iumepamypa:

1. Tensdpman, M. U. Komnounnas xumus [ Texct]| M. U. T'enbpman, O. B.
Kosanesuu, B. I1. FOctparos. - 5-e uzn., crep. - CII6. u ap.: Jlans, 2010. - 332 c.
WIIL.

2.  Tenppman, M. U. Xumus [Tekct] yueO. A By30B IO TEXH.
crienuaibHOCTAM U Hamnpasienusim M. U. I'ensdman, B. I1. FOcTparos. - 4-¢ uzn.,
ctep. - CII6. u ap.: Jlanp, 2008. - 472 c. un.

3. TlpakTukyMm Mo KOJUIOMTHON XUMUH Y4eb. MocoOue AJisi TEXHOM.
CIEHHAIIBHOCTEN BY30B 110 ITporpamMmam Kypca "Komnoun. xumua" M. U.
I'enbdman, H. B. Kupcanosa, O. B. Kosanesuu u np.; [lox pen. M. U. l'enbdmana. -
CII6. u np.: Jlans, 2005. - 256 c. ui.

4. Tlpaktukym no pusndeckoit xumun Y4ed. mocooue s By30B 10
nporpammam Kypca "®usnueckas xumus" M. . I'ensdpman, H. B. Kupcanosa, O.
B. KoBanesuu u np.; [lox pen. M. U. I'enbpmana. - CII16. u ap.: Jlans, 2004. - 254 c.

5.  XwmenpHuilkuii, P. A. ®uzndeckas U KoaJouHas XuMus TekcT
Y4EOHUK JIJIs C.-X. CleluaibHoCTel By30B P. A. XMenbHULIKUH. - 2-€ u3l., cTep.,
nepened. u3g. 1988 r. - M.: Beicmas mikona, 2009. - 399, [1] c. un.

6. Iyxwun, E. JI. Komtounnast xumust [TekcT] yue0. aJist By30B 10
crienmanbHoCcTU U Hanpasienuto "Xumus" E. 1. lllykun, A. B. Ilepuos, E. A.
AwmenuHa. - U3xa. 5-e, ucnp. - M.: Beiciiag mikona, 2007. - 443, [1] c. uo.

7. IlpakTHKyM ¥ 3aJa4HUK MO KOJUIOMAHOW XUMUU. [I0oBEpXHOCTHBIE
SIBJICHUS U TUCIIEPCHBIE cucTeMbl [ TekcT] yuel. mocooue A1t By30B 110
HaIpaBJICHUSIM B 00J1. XMM. TeXHOJI0run 1 ouorexHojoruu B. B. Hazapos u 1p.; moxn
pen. B. B. Hazapoga, A. C. I'ponckoro. - M.: Akanemknura, 2007. - 372 c. ui.

8.  Bapnamosa, T. B. [IoBepXHOCTHBIE SIBICHHS U TUCIIEPCHBIE CUCTEMBI
[ Texct] xoncnekt nekiuit T. B. Bapnamoga ; FOx.-Ypain. roc. yu-1, Kad. O6mas
xumus ; FOYpI'Y. - Uens6unck: U3narensctBo FOVYpI'Y, 2008. - 118, [1] c. u.
AJIEKTPOH. BEPCUs

9.  ®ponos, 0. I'. Kypc xommoninoi xumuun: 110BepXHOCTHBIE SIBICHUA U
nucriepcHbie cuctembl YueO. 1ist By3oB O. I dpomnos. - 3-e uzm., ctep., ucmp.
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[IpakTHKyM 10 KOJUIOMIHOW XMMUH : yaeOHOe mocobue / M. 1.
DJIEKTPOHHO- ['enpdman, H. B. Kupcanosa, O. B. Koanesuy, O. B.
OcHOBHAs OnbIMoTeYHAs Canmumea. — Cankr-IletepOypr : Jlanb, 2021. — 256 ¢. —
1 cucrema ISBN 5-8114-0603-7. — TekcT : 3neKTpoHHbIH // JIaHb :
nuTepaTypa
W3/1aTEIbCTBA PIIEKTPOHHO-O0MONMHoTeuHas cuctema. — URL:
Jlanb https://e.lanbook.com/book/167730 (nara obpareHus:
10.11.2021). — Pexxum goctyna: sl aBTOpU3. N0JIb30BATENIEH.
Bonkos, B. A. Komnongnas xumus. IloBepXHOCTHBIE SIBIEHUS U
DIIEKTPOHHO- cTriepcHbIE CUCTEMBI : yueOHuk / B. A. BonkoB. — 2-e u3j.,
OubIMoTeUHas ucnp. — Cankr-IlerepOypr : Jlanp, 2021. — 672 c. — ISBN
p (ROMOMHHUTENHAT | v 978-5-8114-1819-0. — Texcr : onekrponmsiii // Jatb ;
nuTeparypa i
13/1aTEIbCTBA DIEKTPOHHO-OMOIMoTeuHas cucrema. — URL:
Jlanb https://e.lanbook.com/book/168830 (nara obparmmenus:
10.11.2021). — Pexxum nocTyma: st aBTOPHU3. MOJIb30BATEIICH.
Mopauesckuid, A. I. ®uznueckas xumus. [loBepxHOCTHBIE
DIEKTPOHHO- SIBIICHUSI M TUCTIEPCHBIE CHCTEMBI : yueOHoe mocooue / A. I
OCHOBHAS OoubmuoTeyHast MopaueBckuid. — 2-e u3a., crep. — Cankrt-IletepOypr : Jlans,
3 cuctema 2021. — 160 c. — ISBN 978-5-8114-1857-2. — Texkcr :
nuTeparypa . i
13/1aTENIbCTBA PIEKTPOHHBIH // JIaHb : 37€KTPOHHO-0MOINOTEUHas cUcTeMa. —
Jlann URL.: https://e.lanbook.com/book/168815 (mara obpamienus:
10.11.2021).
OcHOBBI KOJUIOUAHOM XUMUU. [I0BEpXHOCTHBIE SBICHUS U
NEKTPOHHO- TUCTIEpCHBIE CUCTEMBI : yueOHoe mocooue / I1. B.
16O HAs Kpusomankus, E. ®@. Kpusomankuna, E. A. Hazaposa, B. B.
4 OcHoBHas crCTeMa Cramorun. — Cankr-Ilerepoypr : HUY UTMO, 2019. — 138
muTeparypa c. — TekcT : anexkTpoHHbIH // JlaHb : 2IEKTPOHHO-
M3/1aTeNIbCTBA
Tans O6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/136418 (nara oOparieHus:
10.11.2021). — Pexxum goctyna: sl aBTOPU3. MOJIb30BATENIEH.
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