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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,

1.0.23 HaueprarenbHasi T€OMETPHsI U HHKEHEPHAs
rpaduka,

1.0.12 CnenuanbHbIC TTIaBEI MAaTEMaTHKH,
1.0.24 ITpuknagHas MEXaHUKA,

1.0.11 Teopust BEpoSITHOCTEW U MaTeMaTH4ecKas
CTaTUCTHKA,

1.0.16 Oprannueckas xumus,

1.0.17 ®usnueckas XuMUs,

1.0.20 ®usuka,

1.0.10 Maremaruxka,

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

1.0.29 Xumuyeckue peakTopsl,

1.0.30 Cucremsl ynpaBieHUs: XUMUKO-
TEXHOJIOTHYECKAMHU TPOIIECCaMH,
1.0.31 Texnuueckasi TepMOAMHAMUKA U
TETUIOTEXHUKA,

1.0.25 Dxomorus,

1.0.28 O0mas xuMuyeckasi TEXHOJIOTHI

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

1.0.23 HaueprarenbHasi reOMETpUsI U MH)KEHEpHAast
rpaduka

3HaeT: YMeeT: IpUMEHATh aHaJIu3 IBYXMEPHBIX
N300paKEHUHN JIs TIOCTPOCHUS TPEXMEPHBIX
00BEKTOB, IPUMEHSATH aHAJIN3 IBYXMEPHBIX
N300paKEHUHN 1JIS TIOCTPOCHUS TPEXMEPHBIX
00beKkTOB VIMeeT NMpakTUYeCKUi ONBIT: MOCTPOCHHUS
POCTPAHCTBEHHBIX OOBEKTOB ISl PELICHUS
[IOCTABJICHHBIX 3a/1a4, [IOCTPOCHUs
POCTPAHCTBEHHBIX OOBEKTOB ISl PELICHUS
[IOCTABJICHHBIX 3a1a4

1.0.12 CoenmanbHble I1aBbl MAaTEMATHKU

3HaeT: OCHOBHBIC MaTeMaTHYECKUE METOBI,
MPUMEHSIEMBIE B UCCIIEOBAHUH MPOECCHOHATBHBIX
npo0OieM YMeeT: MOJIb30BaThCsl METOIaMU PEIICHUS
MaTeMaTH4eCKUX 3a1a4 Mimeer npakTU4eCKUi OMbIT:
MPUMEHEHHUS MaTeMaTHIECKUX METOJIOB 00paboTKH
pE3yJBTAaTOB IKCIEPUMEHTATIBHOTO HUCCIIEI0BAHUS

1.0.10 Maremaruka

3HAET: OCHOBHBIC MOHATHS U METOJIbI
MaTeMaTHYEeCKOTr0 aHaln3a, TMHEHHOU anreOpsl,
IMCKPETHOM MAaT€MAaTHKH, TEOPUU

b depeHIMaNbHBIX YpaBHEHUN YMeeT: MPOBOIUTH
aHaM3 QyHKIu MiMeeT mpakTHIeCKU OTIBIT:
MCIIOJIb30BaHUSI MaTEMaTHUE€CKUX METOAOB JIJIsi
perieHus 3a1a4 npodeccuoHaNbHON AESITEIbHOCTH

1.0.18 AHanutuyeckast XUMUS U (PU3HKO-
XMMHUYECKHE METO/Ibl aHaIN3a

3HaeT: OCHOBHbIE XUMHYECKUE U (PUZUKO-
XUMUYECKUE METO/bI KAYECTBEHHOTO U
KOJIMYECTBEHHOTO aHAJIM3a BEIIECTB U MaTepUalioB,
METOABI 00Pa0OTKH pe3yabTaTOB AaHATTUTHUECKUX
HKCIIEPUMEHTOB, OCHOBHBIE THUITBI XUMHUECKUX
peakuuii 1 PU3NKO-XUMHUECKIX CBOMCTB BEILIECTB,
WCITIOJIb3YEMbIX MPU MTPOBEICHUH aHATIUTUYECKOTO
OnpeaeaeHus, IPUHIMIBI OITUCAHUS XUMUYECKUX
PAaBHOBECHH U BIUSIONIUE HA HUX (PAKTOPBI YMEET:
000CHOBAHHO BBIOPATh METOJ aHATTUTHYECKOTO
onpe/eeHUs] KOMIIOHEHTOB BELIECTB U MaTEpPUAIOB,
000CHOBAHHO BBIOPATh HAAJIEKAIIUNA XUMUKO-
QHAJTUTUYECKUM MM HHCTPYMEHTAJIBHBIA METOJ JJIs
MIPOBE/ICHUSI UCCIIENOBAHUM, 10Ib30BATHCS
COOTBETCTBYIOIIEH CIIEIMAIbHONU, HOPMAaTUBHO-
TEXHUYECKOW Y CIIPAaBOYHOM JIUTEPATYPOH,
MOJIb30BATHCS CITPABOYHON XMMUKO-aHAJIUTHYECKON
nuTepatypor imeer npakTUYeCKUi OMBIT:
BBITIOJIHEHUS KQY€CTBEHHOTO U KOJIMYECTBEHHOTO
aHaJM3a BEIlleCTB U MaTepuaioB, 00paboOTKHU U

0 OpPMIICHUS €T0 PE3yabTATOB, IPOBEICHUS H
00pabOTKHU TaHHBIX aHAJIM3a, BHITOTHEHBIX XUMHUKO-
QHAJTUTUYECKUMU WIIM MHCTPYMEHTAIbHBIMU
METOJIaMHU, pacueTa KOHLUEHTPAlUU aHAJIU3UPYEMOTO
BEILIECTBA C YYETOM XMMUYECKOTO PABHOBECHS B
CHUCTEME, ONPEIIETICHUS YCIOBUA ONTUMU3AIINI
QHAJIMTUYECKOTO ITpoLecca

1.0.17 ®usnueckass XUMHAA

3HaeT: TeOPETHUECKUE OCHOBBI (PU3UKO-
XMMHYECKUX METOJOB HCCIIEAOBAHNUS, OCHOBBI
XUMUYECKON TepMOAMHAMUKHY (Hadasa

TEPMOJMHAMUKH, OOLINE YCIOBHS PABHOBECHS




cucteM, (pa3oBble U XUMUYECKHE PABHOBECHS,
pPaBHOBECHS B pacTBOPAX 3JIEKTPOJIHUTOB,
TepMmonrHamudeckas teopus J.J1.C.,) xumnueckon
KUHETUKH, TEOPUIO PACTBOPOB, IIEKTPOXUMHIO ,
OCHOBBI COBPEMEHHBIX TEOPUI B 00JIacTH
(bU3UYECKOM XUMHUHU U CITOCOOBI UX MPUMECHEHHS
'YMeeT: oIb30BaThCs CIIEIMATbHON, HOPMAaTUBHO-
TEXHUYECKOW Y CIPAaBOYHOM JIUTEPATY PO 11O
TEXHUKE U METOIUKAM (PH3UKO-XUMHUYECKOTO
SKCIIEPUMEHTA, BBITOIHATD TEPMOIMHAMUYECKUE U
KUHETHYECKUE PACUeThl IPOCTEUIIINX XUMHUECKUX
CUCTEM, I0JIb30BaThCs CIIPAaBOYHUKAMU (PU3HKO-
XUMHUYECKUX TEPMOAMHAMUYECKHUX BEJTUYNH,
CTaBUTH 3a7]a4l (PUZUKO-XUMHUECKOTO
UCCIICIOBAHUS B XUMHUKO-TEXHOJIIOTHYECKHUX U
MPUPOJIHBIX cucTeMax Mmeer npakTUYeCKU OIBIT:
BBITTOJTHEHUS U 00paOOTKH TAaHHBIX (PU3HKO-
XUMHUYECKOTO SKCIIEPUMEHTA, BBITIOJTHEHHUS
TEPMOJMHAMUYECKHX M KHHETHUYECKHUX PAacueTOB
ra3oBBIX CMECEH U XUMHUYECKUX CUCTEM, PACUETOB
DIIEKTPOXUMHUECKUX CUCTEM U PACTBOPOB,
BBIMOTHEHUS (PU3UKO-XUMUYECKUX IKCIIEPUMEHTOB
1 00pabOTKH UX PE3yIIbTaTOB

1.0.20 ®uzuka

3HaeT: pyHIaMEeHTaIbHbIE (PU3NUECKHUE 3aKOHBI,
(dbyHIaMeHTalIbHbIE 3aKOHbI PU3UKU YMEET:
BBIJICJIATH KOHKPETHOE (PU3UYECKOe Co/lepKaHKe B
MPUKIAIHBIX 3a/1a4ax VIMeeT MpakTHYeCcKui OMBbIT:
BBINOTHEHUS (PU3NYECKUX IKCTIEPUMEHTOB,
00paboTKu 1 0(hOpMIICHHSI PE3YIbTATOB, PEIICHUS
TUIIOBBIX 3a/1a4 [10 OCHOBHBIM pa3zieslaM Kypca

1.0.15 O6mast 1 HeopraHUYeCcKass XUMUS

3HaeT: NpUMEHEHHE XUMHYECKHX MPOIIECCOB B
COBPEMEHHOM TEXHHKE, MPAKTUUECKOE
WCTIONIb30BAaHHE JIOCTHIKEHUH XUMHH, COBPEMEHHYIO
TEOPHUIO CTPOCHHS BEIIECTBA, OCHOBHBIC
3aKOHOMEPHOCTH MPOTEKAHHsT XUMHYECKHX
MPOLIECCOB, MIEPUOAMIHOCTD CBOHCTB XUMHUYECKUX
HIIEMEHTOB M COCAMHEHNH Ha UX OCHOBE, CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
BEILIECTB,IPUMEHEHIE XUMHUYECKUX TPOIIECCOB B
COBPEMEHHOM TEXHHKE, MPAKTUUECKOE
MCTIONIb30BAaHHE JIOCTIKEHUH XUMHUH YMEeT:
COCTaBIISITh XMMUYCCKUE YPABHCHUS, BBITOIHATh
TUITOBBIE XUMUYECKHE PacyYeThl, HCIIOIb30BaTh
CIPABOYHYIO XUMHUYECKYIO JINTEPATYPY, COCTABIIATH
XMMHUYECKUE YPABHEHUS, BBIITOIHATH TUTIOBBIC
XHUMHUYECKUE PacuyeThl, HCIOIb30BATh CIIPABOYHYIO
XHUMHUYECKYIO JTUTeparypy MMeeT mpakTHuecKuii
OIIBIT: BBITIOJIHCHUSI XUMHYIECKHUX IKCTIEPUMEHTOB,
00paboTKU M 0(OPMIIEHHS €T0 Pe3yIbTaToB,
perIeHus 3a/1a4 10 ONPEIEIICHUIO U PacueTy
CBOMCTB XUMHUYECKHUX IIEMEHTOB, COSTMHEHUH,
[PacTBOPOB M JAPYTHX XMMHUYECKUX CHCTEM

1.0.16 Oprannueckast XumMus

3HaeT: KIacCU(UKAIIIO, CTPOCHUE U HOMEHKJIATYpy
Ba)KHEHIIINX KJIACCOB OPraHUYECKHX COEANHEHHH,
KJIacCU()UKAITIIO OPTaHMYECKUX PEaKIIHA,

PaBHOBCCHUEC, CKOPOCTH, MCXAHU3MbI, KaTaJIN3




OpPraHUYEeCKUX PEaKIHil, CBOMCTBA OCHOBHBIX
KJIACCOB OPraHNYECKUX COCTUMHEHNN, OCHOBHBIE
METOJIbl CHHTE3a U UCCIIE0BAHMS OPTaHUUECKUX
COCIMHEHUI YMEET: peliaTh 3aJ1a4u 10
OpraHUYECKON XUMHH, COCTABIIATh YPaBHEHUS
pPEaKIINiA, MOJIB30BaThCs CIPABOYHOM JTUTEPATYpPOH,
MPOCTEHIINEe METOABI CUHTE3a OPraHUYEeCKUX
BEILECTB Pa3JIMYHBIX KJIACCOB, METO/IbI
MCCJIEIOBAHUSI COCTaBa U CBOMCTB OPraHUYECKUX
BeleCcTB MIMeeT NpakTU4YeCKHil OMBIT: BBINOJIHEHUS
CHUHTE3a OPraHMYE€CKUX COCTMHEHUMN pa3InyHbIX
KJIACCOB U ONPEJIETICHUS UX CBOWCTB, CHHTE3a
OpTraHUYECKHUX BEIIECTB U ONPECICHHS UX CBOUCTB

1.0.11 Teopus BeposATHOCTEN U MaTeMaTn4yecKast
CTaTUCTUKA

3HAeT: OCHOBHBIE 3aKOHOMEPHOCTH TEOPHUH
BEPOSITHOCTH M MATEMaTUYECKOM CTaTUCTUKHU
YMeet: MImeeTr npakTU4eCKUi OIbIT:
CTaTHUCTUYECKOW 00pabOTKHU TaHHBIX

1.0.24 Ilpuxnaanas MeXaHuKa

3HaeT: OCHOBHBIE 3aKOHOMEPHOCTH B MEXaHUKE U UX
B3aMMOCBSI3b, OOIIIHME TIPUHIIUIIBI U METObBI
WHXEHEPHBIX PacUETOB, CIIOCOOBI pacuéTa aeTayen
Ha IPOYHOCTh YMeeT: MIMeeT npakTU4eCKUM OIIBIT:
pELICHUS 3a/1a4 TT0 MEXaHUKE W COMPOTUBIICHUIO

MaTCpHUaJioB

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
sanstuid (113)

JlaGoparopHbie paboTsI (JIP) 48 48
Camocmosmenvuas paboma (CPC) 87,5 87,5

C IPUMEHEHUEM JIUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI 0

[ToaroroBka K TECTOBBIM 3aAaHUAM 10 TeMe "OOIas XapaKTeprucTuKa
[MOBEPXHOCTHOM 3HEPIUU. AAre3us, CMauuBaHUE U pacTeKaHHe 12,5 12.5
skunikocteil. KanumsipHele siBiieHus1, ypaBHenue JKopena"

[TonaroroBka Kk TECTOBBIM 3aaHUAM 110 Teme "AncopOrums” 15 15

[ToaroroBka otderoB mo JlaboparopasiM paboTam 40 40

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.
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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).
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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
[loaroroBKa K TECTOBBIM 33JaHUSIM
o TeMe "OO01m1as XapakTeprucTHKa
1;181216151 );IQESIEH;E;CHT?I);I;IIP;'GAMGSM’ https://edu.susu.ru/mod/lanebs/view.php?id=5762114| 5 12,5
kuakocTell. KanwuiapHele siBieHus,
ypaBHeHue JKropena"
Egﬁgﬁ;fﬁi{iofggngm SAIAHILIM https://edu.susu.ru/mod/lanebs/view.php?id=5760641 5 15
[TonroToBKa OTYETOB 10 https://edu.susu.ru/mod/lanebs/view.php?1d=5760641 5 40




JlaboparopHbiM paboTam

TIOAIOTOBKA K OK3aMCHY

https://edu.susu.ru/mod/lanebs/view.php?id=5762238| 5

20

6. @oH/1 OLIEHOYHBIX CPEACTB /1JIsl IPOBeIeHNsI TEKYIEro KOHTPOJIsl YCIeBAeMOCTH,
NMPOMEKYTOYHOM aTTecTAllUN

KonTponb kauecTBa 0CBOEHUS 00pa30BaTEIbHON NPOrpaMMbl OCYILECTBIISETCS B
cootBeTcTBUH ¢ [lonoxeHnem o 6aNIbHO-PEUTUHTOBOM CUCTEME OILICHUBAHUS PE3YJIbTATOB

y4eOHOH JeSITeIbHOCTH 00y4arOIINXCS.

6.1. KouTpoabsusbie meponpusitus (KM)

Ne | Ce-
KM|mectp

Bun
KOHTPOJISt

Ha3zsanue
KOHTPOJIBHOTO
MEpOTPUSITHS

Bec

Makc.
Oan

[Mopsimox HaumMCIeHus: 6AIIOB

Yun-
THIBA-
eTCs B
ITA

Texymmii
KOHTPOJIb

3amura
JlaGoparopHoii
paboter Nel
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3amura 1a00paTopHOI pabOTHI
MPOBOJIUTCS YCTHO B BU/IE 3aIUTHI
OTYeTa 110 JIA0OPATOPHBIM paboTaM 1
OTBETA Ha BOMPOCHI U3 CITUCKA
BOTIPOCOB K JIAOOPATOPHBIM paboTaM.
OrneHKka CyMMUPYETCS U3 CIIETYIOMINX
OIICHOK:

1) 2 6anna - OTYET ClIaH BOBPEMSI,
OIICHKa CHUXaeTcs Ha 1 6as 3a
MPEBBIIICHHE CPOKOB CIaYH OTYETA TIO
HEYBaXUTEILHOM MPUYHUHE Ha OTHY
HeIeNIo, WM Ha 2 0ajia — bonee, yeM
Ha OJIHY HEJEIIO;

2) 4 Gayna - 3a OJHBIN ¥ MPaBUIIbHBIN
OTBET Ha MOCTABIICHHBIC BOTIPOCHI B
00beMe He MEHbIIIE, YeM OBLIO
OCBEIICHO Ha JICKIIMOHHBIX 3aHATHIX. 3
OaJia - 3a MpaBUJILHOE TMOJTHOE U
MOCJICZIOBATEIIFHOE U3JI0KECHUE C
HECYIIECTBEHHBIMH OIIMOKaMU WIIH
HETOYHOCTSIMU. 2 Oalja - 32 HeMOJHBIN
OTBET OTpaKarolIuii odiee
HaTPaBJICHUE U3JI0KEHUS JICKITHOHHOTO
MaTtepraia. 1 6ai - 3a HeTIOJTHBIH
OTBET OTPAXKAOIINI OT/ICIbHBIC
MpeaCcTaBIeHUs 00 N3yYEHHOM
marepuaie. ) 6aJIoB - HET OTBeTA.
OT4eT 1o 3a/1aHUI0 pacTieyaTbIBAeTCs U
CHAeTCsl CTyJCHTOM B JICHb 3aIUTHI
1abOpaTOPHBIX PadOT.

OK3aMCH|

Texymumii
KOHTPOJIb

3amuTa
nabopaTopHoOi
pabotbr Ne2

12

3ammTa 1a00paToOpHOI PabOTHI
[MPOBOAUTCAA YCTHO B BUJIC 3allIUThI
oTYeTa 110 JIA0OPaTOPHBIM paboTaM 1
OTBETa Ha BOMPOCHI U3 CITUCKA
BOITPOCOB K JIAOOPAaTOPHBIM paboTaM.
OLieHKa CyMMUPYETCSI U3 CIIETYIOLIUX
OIICHOK:

1) 2 Gayia - OTYET C/IaH BOBPEMSI,;

OK3aMCH




OIICHKA CHIKaeTcs Ha 1 6armt 3a
MPEBBINICHHE CPOKOB C/Ia4d OTYETA 110
HEYBaXUTEILHOUN MPUYHUHE 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 OBLIIO
OCBEIICHO Ha JIEKIIMOHHBIX 3aHATHIX. 3
OaJia - 3a IPaBUIILHOE TIOJTHOE U
MOCJIEZIOBATEIFHOE U3TI0XKEHUE C
HECYIIECTBEHHBIMHU OIIMOKAMH WITH
HETOYHOCTSIMU. 2 Oalijia - 32 HEMOJHBIN
OTBET OTpakarouuii odIee
HaTpaBICHUE U3JI0KEHUS JICKITHOHHOTO
MaTtepraia. 1 6ai - 3a HeTIOTHBIH
OTBET OTPAXKAOIIUI OT/IEIIbHBIC
NpeACTaBICHUS 00 H3YYCHHOM
marepuaie. 0 6aJIoB - HET OTBeTA.
OTuUeT 1Mo 3a/IaHUI0 PACTICYaThIBACTCS U
CHaeTcs CTyJCHTOM 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.
OrnieHKa CyMMHUPYETCS U3 CIIeIYIOIINX
OLICHOK:

1) 2 6ama - OTYET cAaH BOBpEMS;
OlLIEHKa CHIkaeTcs Ha 1 Oasut 3a
NpEeBbIILIEHHE CPOKOB C/Iaud OTYETA 110
HEYBKUTEIBHOW IPUIHHE HA OTHY
HeJeI0, MK Ha 2 Oajia — Oolee, 4uem
Ha OJIHY HeJeNIo;

2) 4 6anna - 3a MOTHBIN U MIPAaBUIBHBIH
OTBET Ha TIOCTABJICHHBIE BOTIPOCHI B
o0beMe He MEeHbIIIE, YeM ObLIO
OCBEIIEHO Ha JICKIIMOHHBIX 3aHATHIX. 3
6asia - 3a MpaBUIIBLHOE TOJHOE U
MOCJIEZI0BATEIbHOE U3I0KEHNE C
HECYIIECTBEHHBIMHU OIIMOKaMH WU
HETOYHOCTSAMU. 2 Oasijia - 32 HeMOJHBIN
OTBET OTpaxkarouuii ooduiee
HarpaBJIeHUE N3JI0KEHUS JIEKITMOHHOTO
marepuana. | 6ai - 3a HermoJHBIN
OTBET OTPAXKAOIINI OT/ICITbHbIC
NpeACTaBIeHUs 00 U3yYEHHOM
Matepuasie. 0 6anIoB - HET OTBETA.
OTueT 1o 3a/1aHUI0 pacrevyaTbIBaeTCs U
C/IaeTCs CTyJICHTOM B JICHb 3aIlUTHI
1a00paTOpHBIX paboT.

OK3aMCH|

Texymmii
KOHTPOJIb

3amura
nabopaTropHOi
paboter Ned

12

3amura 1abopatopHoit paboThI
MIPOBOAMTCS YCTHO B BUJIE 3AIIUTHI
oT4eTa 1o J1abopaTopHBIM paboTam U

OTBCTA HA BOIIPOCHI U3 CIIMCKA

OK3aMCH|




BOTIPOCOB K JIA0OPATOPHBIM paboTaM.
O1eHKa CYMMHUPYETCS M3 CIIETYFOIINX
OLICHOK:

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

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

Texymmii
KOHTPOJIb

3ammura
nabopaTropHOM
paboThr Ne5

12

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

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

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

OK3aMCH|




Texyuui
KOHTPOJIb

3amuTa
nabopaTtopHOH
pabotbr Ne6

12

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

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

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

OK3aMCH|

Texyuui
KOHTPOJIb

KonTponbhas pabota

10

KontponpHas paboTta cComepxur 5
3a1aHMil. 3a Ka)KJ10€ BEPHO PELIEHHOE
3aJlaHue CTYIEHT nosydaer 1 Gam.

OK3aMCH|

Texymnii
KOHTPOJIb

Tect Nel O6mas
XapaKTepUCTHKA
ITOBEPXHOCTHOU
SHEpruu. Aaresus,
CMayuBaHUE U
pacTekaHue
KHUIKOCTEN.
Kanmnsipasie
SBJICHUS, ypaBHEHHE
XKropena

24

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

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

OK3aMCH|

Texymui
KOHTPOJIb

Tect Ne2.
AncopOmus.

26

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

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

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

ODK3aMCH

10

bonyc

bonyc

15

bOHyC-PEUTUHT B IIPOLIECCE U3YUYECHUS
TUCLIUIUIMHBI MOYKHO ITOJIyYHTH 32
y4acTHE BO BCEPOCCUMCKON OJIMMIIUAJIE

OK3aMCH




[0 XuMuu — 15 0aios.

IIpome-
Iy 5 JKYTOUYHAsI
arrecTanus

OtBert 10 OueTY

10

KoHTponkHOE MeponpusTHe
MPOBOJUTCS B YCTHOM popme. B Gunere
TBa TEOpPETUUYECKHX Bormpoca. [[st
MOJITOTOBKH TMPEJIaratoTCsi BOMPOCHI K
DK3aMEHy. 3a OTBET Ha KaXKbI BOMPOC
CTYACHT MOXET MOJTYyYUTh MAaKCHMAIHHO
5 0aIoB, BCEro 3a OMIIeT —
MakcumanbHO 10 6amios. Kputepun
OIICHUBAHUS OTBETA HA TEOPETHUECKHIA
BOMpOC B Ousiete: 5 6aIoB — CTyAEHT
NIEeMOHCTPUPYET: TITyOOKHe
WCUCPIBIBAONINE 3HAHUS B IOHUMaHHH,
W3TI0KEHUH OTBETa Ha BOIPOC, OTBET
JTOTMYECKH IT0CIJIeI0BATEIbHBIMH,
COJZIEPKATEIIbHBIN, IIOJIHBIMH,
MPaBWIbHBIN U KOHKPETHBIH; 4 Oaia —
TBEp/Ible 3HAHMs MaTepHara,
MpaBUILHOE TTOHUMAHUE CYIITHOCTH U
B3aMIMOCBSI3U PACCMaTPUBAEMBIX
MPOLIECCOB U SIBJIEHUH, OTHAKO, OTBET
HEIOCTATOYHO IOJHBIN, UMCIOTCS 12
HE3HAYUTEITHHBIX 3aMeUaHus
MperoiaBaTeis, MOCIeA0BaTEIbHbIN U
KOHKPETHBIM OTBET, CTYJCHT CBOOOTHO
yCTpaHseT 3aMEUaHUs IIPEToaaBaTeNs
10 OT/ICITBHBIM YaCTSAM U IYHKTaM
oTBeTa; 3 Oasuia — TBep/AbIC 3HAHUS U
MOHMMaHUE OCHOBHOTO; OTBET HE
COJIEPKUT TPYOBIX OMIHOOK, HO €CTh
0oJiee 2-X HETOYHOCTEN 1 3aMeUaHu,
MpU yCTPpaHEHUU HETOUHOCTEH U
HECYIICCTBEHHBIX OITHOOK B
OCBEIICHUU OTJENIbHBIX MOJIOXKECHHHA
TPEOYIOTCSI HABOISTITUE BOTIPOCHI
npenozaasarens; 2-6amia — rpyobie
OLIMOKYU MpU OTBETE Ha BOIIPOC, HO
6onee 50% oTBEeTa COCTABIAIOT
MPABUIIbHBIC CBEJICHUS, CTYJICHT
IEMOHCTPUPYET HEYBEPEHHBIE U
HETOYHBIC OTBETHI HA HABOISIIINC
BOTIPOCHI MIpernoaaBaress, 1 6amr —
rpyOblie omOku B oTBeTe, MeHee 50%
SIBIISIFOTCSI HEBEPHBIMU, CTYICHT
IEMOHCTPHUPYET HETIOHUMAHHE
CYIITHOCTH M3JIaraeMbIX MoJIokeHu; 0

0aJsIoB —HET OTBETA Ha BOIPOC.

OK3aMCH

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlCHUBAHUSA

Bun
MPOMEKYTOUHON
aTTecTaluu

[Tpouenypa npoBeneHus

Kpurepun
OLICHUBAHUS

OK3aMCH
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00s13arenbHbIM. CTYIEHT BIpaBe yIy4IIUTh CBOM TEKYIIHM
PEUTHHT Ha MPOMEKYTOUHOHN aTTecTanuu (IK3aMeHe).
KonTponpHOE MEpOIIpUATHE IPOMEKYTOYHON aTTECTALUU
MIPOBOJIUTCS YCTHO MO O6unietaMm. B Ousete n1Ba TeopeTHUECKUX
BOMpoca. J{s MoAroTOBKYM MpeJiaratoTcsl BOIIPOCHI K HK3aMEHY.
Bpewms na noaroroBky 40 MmunyT. OJHOBPEMEHHO B ayIUTOPUU
MOTYT FOTOBUTBHCS 5 UEJIOBEK.

[lonoxxenus

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

KommereHmun

Ne KM

Pesynbrarsl 00yueHus

10

OIIK-1

3HaeT: mpu3Haku 00bEKTOB KOJUIOMAHON XUMHUH, KIacCUPUKAIIIO
JUCIICPCHBIX CUCTEM U IOBCPXHOCTHBIX HBHGHI/If/'I; OCHOBBI
TEPMOJAMHAMUYECKOTO U KHHETHYECKOTO OMMCAHUS MPOIIECCOB B
KOJVIOMAHO-XUMHUYCCKHUX CUCTEMAX, MECXaHHU3MBI 06pa3OBaHI/I$I
TIBOMHOTO JIEKTPUYECKOTO CII0sI, YCTOWYHUBOCTD U
CTPYKTYypOOOpa30BaHKE B KOJUIOMIHBIX CUCTEMAX; POIbh KOJTTOUTHBIX
1 HAaHOMaTepHAaJIOB B TEXHOJIIOTUYECKUX MPOIIeccax U OKpYKarolieM
MHPEC, BOSMOKHOCTH KOJIJIOUJHO-XUMHUYCCKHUX MCTOAOB UCCIICAOBaHUA
MaTepuaioB

OIIK-1

'YMeeT: OpUEeHTHUPOBATHCS B MPOOJIEMax COBPEMEHHON KOJIJTOMTHON
XUMUU U XUMHH HAHOPA3MEPHBIX CUCTEM

OIIK-1

Nmeet HpaKTI/I‘leCKI/Iﬁ OIIBIT: BBIITOJIHCHUSA PACYCTOB 110 OIIPCACIICHUTIO
JAUCIICPCHOCTU, KUHETUYCCKUX, OIITUYCCKUX U DJICKTPUICCKUX,
aI[COp6I_[I/IOHHBIX XapaKTCPpUCTUK NUCTICPCHBIX CUCTEM, OIIPECACIICHUA
yCTOﬁ‘-IHBOCTPI JUCTICPCHBIX CUCTEM

OIIK-2

3HaeT: Mpu3HaKu 0OBEKTOB KOJUTOUIHON XUMHUH, KIACCH(PUKAIIIO
TUCTICPCHBIX CUCTEM M ITOBEPXHOCTHBIX SBJICHHH; OCHOBBI
TEPMOJIMHAMUYIECKOTO U KHHETUIECKOTO OMUCAHUS TIPOIICCCOB B
KOJUTOUHO-XUMHUYCCKHUX CHCTEMaX, MEXaHU3Mbl 00pa30BaHHS
TBOWTHOTO 3JICKTPHUYECKOTO CJI0S, YCTOMYHUBOCTD H
CTPYKTYpOOOpa30BaHUE B KOJUIOMIHBIX CHCTEMAX; POJIh KOJJIOUTHBIX
1 HAHOMATEePHUAJIOB B TEXHOJIIOTUYECKUX TPOIIECCaX U OKPYKAFOIIEM
MHPE, BO3MOKHOCTH KOJJIOUTHO-XMMHUYECKHX METOIO0B UCCIICIOBAHHS
MaTepHaIoB

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; U3YUEHUsI CBOMCTB JUCIIEPCHBIX
CHCTEM, yIbTPa- U HAHOPA3MEPHBIX YACTHII

OIIK-5

'YMmeeT: 000CHOBaHHO BBIOpaTh HAIJIEKAIIHN KOJUIOUHO-XUMUYECKUI
METOJI JUIsl IPOBEACHUS UCCIIEI0BAHUM, MTOJIb30BAThCS CIEUATbHOM,
HOPMAaTUBHO-TEXHUYECKOW M CIIPAaBOYHOM JINTEPATY PO

OIIK-5

lMeeT npakTUYEeCKU OMBIT: MPOBEAECHUS U 00paOOTKH TaHHBIX

OKCIICPUMCHTOB, BBITIOJTHCHHBIX KOJVIOMJIHO-XUMHUUYCCKHUMHU MCTOJaMU

TumnoBsie KOHTPOJIBHBIC 3aIaHUS 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M HH(OPMAIIMOHHOE OOecniedeHue TUCIHUIIIMHBI




IleyaTHast ydyeOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUmMepamypa:

1. Ilyxwun, E. JI. Komougnas xumust TekcT y4ed. Juist By30B 110
crennanbHoCcTU U HanpaieHuto "Xumua" E. 1. lllykun, A. B. Ilepuos, E. A.
AwmenuHa. - 3. 5-e, uctp. - M.: Beiciias mkona, 2007. - 443, [1] c. u.

2. Tenspman, M. W. Kommonguas xumus [Tekcer] M. U. I'ensdman, O. B.
Komanesuu, B. I1. FOcTparos. - 5-¢ u3x., crep. - CII0. u ap.: Jlans, 2010. - 332 c.
WilL.

0) OononHumenvHas 1umepamypa:

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

2. Tensdpman, M. U. Xumus [Tekcr] yueO. 115 By30B 110 TEXH.
cnienuaibHOCTAM U Hanpasienusm M. U. Tensdwman, B. I1. FOcTparos. - 4-e u3s.,
ctep. - CII6. u np.: Jlans, 2008. - 472 c. u.

3. TlpakTuky™m MO KOJUTOUTHON XUMuUM ¥Y4el. mocoOue st TEXHOIM.
CIeHHAIBHOCTEHN BY30B 110 TporpamMmam Kypca "Komnoun. xumua" M. .
I'ensdman, H. B. Kupcanosa, O. B. KoBanesuu u np.; [lox pen. M. U. I'enbdmana. -
CIIO. u ap.: Jlans, 2005. - 256 c. uin.

4. IIpaktukym no pusnyeckoil Xumuu Yued. mocodue ass By30B 1O
nporpammam Kypca "®uznueckas xumus" M. U. T'ensman, H. B. Kupcanosa, O.
B. Kopanesuu u ap.; [log pen. M. U. I'enbdmana. - CI16. u ap.: Jlans, 2004. - 254 c.

5.  XwmenpHuilkuii, P. A. ®usndeckas 1 KoaJouHas XuMus TekcT
Y4eOHUK JIJIs C.-X. CIeluaibHoCcTel By30B P. A. XMenbHULIKUH. - 2-€ u31., CTep.,
nepened. u3g. 1988 r. - M.: Beicias mkona, 2009. - 399, [1] c. ui.

6. Ilyxun, E. JI. Komnounnas xumus [Tekcr]| yueO. s By30B 10
crierimanbHoCcTU U Hanpasienuto "Xumus" E. 1. [llykun, A. B. Ilepuos, E. A.
AwmenuHa. - U3xa. 5-e, uctp. - M.: Beiciias mkona, 2007. - 443, [1] c. u.

7.  IlpakThKyM ¥ 3aJa4HUK MO KOJUIOMAHOU XUMUU. [I0oBEpXHOCTHBIE
SIBIICHUS U TUCTIEpCHBIC cucTeMbl [ TexcT] yueb. mocobue st By30B 10
HaIpaBJIEHUSIM B 00J1. XUM. TeXHOioruu u ouorexHonoruu B. B. Hazapos u np.; non
pen. B. B. Hazaposa, A. C. I'poackoro. - M.: Akanemknura, 2007. - 372 c. ui.

8. Bapmamoga, T. B. [ToBepXHOCTHBIE SIBIICHUS U TUCIIEPCHBIE CUCTEMBI
[ Texct] xoHcnekt nekiuit T. B. Bapnamosa ; FOx.-Ypain. roc. yH-1, Kad. O6mas
xumus ; FOYpI'Y. - Uens6unck: U3narensctBo FOVYpI'Y, 2008. - 118, [1] c. ui.
AJIEKTPOH. BEPCUS

9.  ®ponos, 0. I'. Kypc xomnonanoi xumun: [10BepXHOCTHBIE SIBIICHUS U

aucnepcHbie cucteMbl Yuel. ais By30B FO. I. @ponos. - 3-e usn., crep., ucnp.
ITepeneu. ¢ uza. 1989 r. - M.: AnbsauC, 2004. - 462, [1] c. .

8) omeuecmeenHble U 3apyoOedtCHble HCYPHANbL N0 OUCYUNTUHE, UMelowuecs 6 bubnuomexe.
He npenycmorpenst

2) MemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1.  YdeOHoe mocoOue [isl BBIMOJIHEHUS J1a0OPATOPHBIX padoT

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:



1.

YuebHoe mocodue AJ1sl BBITOTHEHHS JTabOpaTOPHBIX padoT

JJIeKTPOHHASAA Y4eOHO-MeTOANYeCKAs JOKYMEHTAIlUs

HaumenoBanue
Ne nmg)lgypm SHP;?(CT};%?H];Z bubnuorpaduyeckoe onrcanue
bopme
[IpakTHKyM 11O KOJUTOMTHOW XUMHUH : yueOHoe mocodue / M. U.
DIEKTPOHHO- ['ensdman, H. B. Kupcanosa, O. B. Koanesuy, O. B.
OCHOBHAS OubIMOTeUHAS CamumeBa. — Cankr-IlerepOypr : Jlans, 2021. — 256 c. —
1 reparypa cucTema ISBN 5-8114-0603-7. — Tekcr : anekTpoHHBIi // JlaHb :
U3aTeIbCTBA QIIeKTPOHHO-O0uOMoTeyHas cucrema. — URL:
Jlann https://e.lanbook.com/book/167730 (nara oOparmmeHus:
10.11.2021). — PexxuMm nocTyma: jisi aBTOPHU3. MOTH30BATEIICH.
Bonkos, B. A. Komnmongnasa xumus. [ToBepXHOCTHbIE SBIEHUS U
JJEKTPOHHO- CTIEpCHBIE CUCTEMBI : yueOHuk / B. A. BonkoB. — 2-e u3f.,
OubIMoTeUHas uctp. — Cankr-IlerepOypr : Jlans, 2021. — 672 ¢. — ISBN
2 JJIII/(I)TH:J:;HTEHBHM cucreMa 978-5-8114-1819-0. — Tekcr : anekTpoHHbI# // JIaHb :
patyp M30aTeIbCTBa DIIEKTPOHHO-O0MOMoTeuHas cuctema. — URL:
Jlanb https://e.lanbook.com/book/168830 (mara oOparmeHus:
10.11.2021). — PexxuMm nocTyma: Ijisi aBTOPHU3. MOTH30BATEIICH.
Mopauescknii, A. I. @uznueckas xumus. [loBepxHOCTHBIE
JNEeKTPOHHO- SIBJICHUSI Y TUCTIEPCHBIE CUCTEMBI : yueOHoe nmocodue / A. T.
OcCHOBHAS OnbIMoTeUHAs MopadeBckuii. — 2-¢ u3., crep. — Cankrt-IlerepOypr : Jlans,
3 reparypa cuctema 2021. — 160 c. — ISBN 978-5-8114-1857-2. — Texkcr :
M3/1aTeNIbCTBA IIeKTPOHHBIHN // JIaHb : 3IeKTPOHHO-OMOIMOTEeYHAsl cUcTEMA. —
Jlanp URL: https://e.lanbook.com/book/168815 (nara obparieHus:
10.11.2021).
OCHOBBI KOJUTOMTHOW XUMUH. [I0BEpXHOCTHBIE SBJICHUS U
DEKTPOHHO- TUCTIepCHBIE CUCTEMBI : yueOHoe mocodue / I1. B.
- Kpusomankus, E. ®. Kpusomankuna, E. A. Hazaposa, B. B.
4 OcHoBHas CHCTEMa Cramorud. — Cankr-IlerepOypr : HUY U'TMO, 2019. — 138
muTeparypa c. — TexcT : anexTpoHHbIi // JIaHb : AIEKTPOHHO-
M31aTeNbCTBA
Mams oubnmoreynas cucrema. — URL:
https://e.lanbook.com/book/136418 (nara obparenus:
10.11.2021). — Pexum fgoctymna: ajasi aBTOPH3. MOJIb30BATENIEH.
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8. MarepuajibHO-TeXHHYECKOe o0ecreYeHue 1 CIUTTHHbI

No OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
Bun 3anstuii ayz_l NpeAyCTaHOBJICHHOE IPOTPAMMHOE 00eCIIeueHHE, UCTIONIb3YeMOE TSI
pa?,J'II/I‘-IHI)IX BHUJIOB 3aHSITUU
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JlaboparopHas ocyaa, peakTUBEI 1 000pyI0BaHHUE, HEOOXOAMMBIE JIIIs
MPOBEICHUSI TA0OPATOPHBIX padoT




