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1. He.]'ll/l OCBOCHHUA TUCHUIIIMHBI

Llenu oucyunnunovl u ux coomeemcemeue yeasim OOI1

Kon Ilenm ocBOEHUS AUCHUIIIINHBI Hemu OOIT
Lenu «KonnongHast Xumus»
I11 | ®opmupoBanue ciocobHocTH | [lonroroBka BBIITYCKHHUKOB K

MMOHUMATh (PU3UKO-XUMHUYECKYIO CYTh
MPOLECCOB B JAUCIIEPCHBIX CUCTEMaX M
HCITIOJI30BaTh OCHOBHBIC 3aKOHBI
KOJUIOUJHOM XHWMHH B KOMIIJICKCHOM
WH)KCHEPHOM JEeSATEIbHOCTU

npPOU3800CMEEHHO-MEXHOI0SULECKOU
JIESITEILHOCTH B 00J1aCTH XUMHYECKHX
TEXHOJIOTHH, KOHKYPEHTOCIIOCOOHBIX
Ha MHPOBOM PBIHKE XHUMHYECKUX
TEXHOJIOTHH.

2 | ®opmupoBanue CIIOCOOHOCTH
BBITIOJIHSTh pacyeTsbl ¢buzuko-
XUMHYECKHUX napameTpoB

IMOBCPXHOCTHBIX SIBIICHHH Ha OCHOBE
MCTOA0B KOHHOHﬂHOﬁ XUMHUHN

IloaroroBka BBIITYCKHUKOB K
NPOEKMHO-KOHCMPYKMOPCKOU
IEeITEIbHOCTH B 00JIACTH XMMHYECKHX
TEXHOJIOTHH, KOHKYPEHTOCIIOCOOHBIX
Ha MHPOBOM pBIHKE XHUMHYECKUX
TEXHOJIOTHH.

13 | ®opmupoBanue TBOPYECKOTO
MBIILICHUS, 00beIMHEHUE
(GyHIaMEHTAJIbHBIX 3HAHUW OCHOBHBIX
3aKOHOB  KOJIUJIOMJIHOM  XUMHH U

METOJIOB MIPOBEICHHS (husuko-
XUMHYECKUX HCCIICIOBAHNMH, C
MoCIeayoen 00paboTKoit u

aHAJIN30M PE3yJIbTaTOB UCCIIEOBAHUN

[ToaroroBka BBITYCKHUKOB K HAYYHbIM
uccnedosanusam sl PeIIeHHs 3ajad,
CBSI3aHHBIX c pa3paboTKoii
WHHOBALIMOHHBIX METOJOB CO3JaHUs
XUMHUKO-TEXHOJIOTHUECKUX
MPOIIECCOB, BEIIECTB U MATEPUAJIOB

05 | ®opmupoBanue HaBBIKOB
CaMOCTOATEIIbHOMN MMOCTAaHOBKHU 31
MIPOBEICHUS TEOPETUYECKUX u
SKCIEPUMEHTAIBHBIX (busuko-
XUMHYECKUX UCCIIEIOBAHUI

[Moaroroska BBIITYCKHUKOB K
camoodyuenuro W HENPEPHIBHOMY
npogeccuoHaIbHOMY

CaMOCOBCPIHICHCTBOBAHUTO

2. MecTto aucuumimnsl B ctpykrype OOIT

Cormmacao ®I'OC u OOIl «Xumuyeckas TeXHOJOTUs» aucrumuinHa «Kouroumaas
XUMHUS SBIsieTCS 0a30BOM AUCHUIUIMHON M OTHOCUTCS K €CTECTBEHHOHAYUYHOMY ITUKITY.

KOI[ JUCHUITIIMHBI HaumeHnoBaHue qUCHMILIMHBI er,Z[I/ITBI CDopMa

ooI1

KOHTPOJISI

Monyne b.2.3 (xumuueckuit)

baszosas uvacmo

b.b.2.3.4 KosutonHas Xumus | 5 | ok3amen




Jo ocBoenus mucumminHbl «KommowmaHas XuMus» JODKHBI OBITh HM3y4YCHBI
ClIeyIoIre AUCIUILTUHBI (TIPEePEKBU3HUTHI):

Kon nucuuniuael HaunmenoBanne nUCHUILIMHEL Kpeauts ®dopma
OOII KOHTPOJIS
npepexeu3Umbl
Monyinb b.2.5.3 (xumnueckuit)
b.5.2.3.3 | dusnueckas xumus ‘ 15 | sK3amen

[Ipy wW3yyeHWHM YyKa3aHHOW JUCHMIUIMHBI  (TIPEPEKBU3UTOB)  (OPMHUPYIOTCS
«BXOJIHBIC» 3HAHUWS, YMEHUs, ONBIT W KOMIICTCHIIMH, HEOOXOJUMBIC ISl YCIEITHOTO
OCBOCHHS OUCIUIUINHEI «KoonmHas XuMus».

B pe3synbrare ocBOeHUS AUCHUIUIMH (IPEPEKBU3UTOB) CTYACHT JOKEH:
3namo:

e HayaJia TEPMOJIMHAMHUKU U OCHOBHBIC YPABHEHUSI XUMUYECKON TEPMOIMHAMUKHY;

®  METOJIbl TEPMOJNHAMHUYECKOTO OIMMCAHMS XUMHYECKUX B (h)a30BBIX PABHOBECHH B
MHOTOKOMITOHEHTHBIX CHCTEMAaX;

® TEPMOJMHAMUKY PACTBOPOB JIEKTPOJMTOB U FJIECKTPOXUMHUYECKUX CUCTEM;

e ypaBHEHHS (OPMAIBHOW KWUHETUKM M KHHETUKH  CIIOKHBIX, IEMHBIX,
TeTePOreHHBIX M (POTOXUMUICCKUX PEAKITUI;

® OCHOBHBIC TEOPUH TOMOTEHHOTO, TETEPOTCHHOT0 U (PEPMEHTAaTUBHOTO KaTaju3a.
Ymemn:

®  BBINOJHATH OCHOBHBIE XUMHUYECKHUE OTEPALIUU, OTIPEIEISATH TEPMOIUHAMUYECKUE
XapPaKTEPUCTUKA XUMHUYECKUX PEAKIM ¢ pPaBHOBECHBbIC KOHIICHTPALIMH BEIIECCTB,
HCIOJIb30BaTh OCHOBHBIE XMMUYECKUE 3aKOHBI, TEPMOJAMHAMUYECKHE CIIPABOYHBIC IAaHHBIC
Y KOJIMYECTBEHHBIE COOTHOIICHUS (PU3MUECKON XUMUU;

® TIPOTHO3UPOBATh BIUSHUE PA3IMYHBIX (PAKTOPOB Ha PaBHOBECHE B XUMHUUYECKHUX
peakuusix;

® OMpeneNnsaTh HAMpPaBJICHHOCTh MPOIECCa B 3a/JaHHBIX HAYaJIbHBIX YCIOBUSX;
yCTaHABIUBATh TpaHUIBl oOOnacTell yCcTOMYMBOCTH (a3 B OAHOKOMIIOHEHTHBIX U
OMHApHBIX CHCTEMAX,

® OmNpeleNsTh COCTaBbl COCYIIECTBYIOIIUX (a3 B OHHAPHBIX TE€TEPOTESHHBIX
CHCTEMaX;

® COCTaBJIATh KMHETUYECKHE ypaBHEHUs B TudPepeHInaTbHON U WHTErpaibHON
dbopmax mJisi KHHETUYECKU MPOCTHIX PEAKIMI M MPOTHO3UPOBATH BIIUSIHUE TEMIIEPATYPHI
Ha CKOpOCTb Mpolecca.

Bnaoemo:

e METOJAaMU  TpOBeNeHUs  (UBMKO-XUMHYECKMX  HU3MEPEHHH,  MeToJaMu
KOPPEKTHOM OLIEHKU MOTPEMIHOCTEN MPU MPOBEICHUH SKCIIEPUMEHTA;

® TCOPETUYECKUMH METOJaMHU OINHMCAHHS CBOMCTB MPOCTHIX M CIIOXHBIX BEIIECTB
Ha OCHOBE JJIEKTPOHHOTO CTPOCHUS UX aTOMOB U TIOJIOKCHHS B MEPHOIUYECKON CUCTEME
XUMHUYECKUX JJIEMEHTOB, JKCIEPUMEHTAIBLHBIMU METOJIaMU OmpefeNeHuss (HU3HUKo-
XUMHYECKHX CBOMCTB XMMHUUECKUX COCIMHEHHUH.

® HABBIKAMU BBIUMCIICHHSI TETIOBBIX dPPEKTOB XUMUYECKUX PEAKIUN TIPH 3a1aHHOM
TEMIEpaType B YCJIOBHUSX TOCTOSIHCTBA JaBJICHHUS WM 00beMa; KOHCTAaHT PaBHOBECHUS
XUMUYECKUX PEaKIMi MpU 3aJaHHOW TeMIeparype; AaBJICHHUS HACHIIICHHOTO Tapa Haj
WHIUBUAYAIBHBIM BEIIECTBOM, COCTaBa COCYHIECTBYIOIUX (a3 B JABYXKOMIOHEHTHBIX




CUCTEMAX;

® METO/IaMHU OIIPEJENICHUs] KOHCTAHT CKOPOCTU PEAaKLUUH pa3IMyHBIX MOPSAIKOB IO
pe3yabTaTaM KHHETUYECKOIO 3KCIIEPUMEHTA;

B pesynbrare ocBoeHMS JUCHMIUIMH (TPEPEKBU3UTOB) 0OydaeMbIl JOIKEH
o0yafarh CIEAYOUMMU 00wenpogheccuonanbHbiMu KOMIETEHIMSAMMU:

® UCHOJB30BAaTh 3HAHUS O COBPEMEHHOW (M3MYECKOM KapTHHE MUpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUM BELIECTBA JJIi MOHUMAaHUS
OKpY’KaroIIero MUpa 1 SABJICHUH IPUPOIbI;

® CIIOJIb30BaTh 3HAHUSA O CTPOCHUM BEILIECTBA, NPUPOAE XMMHUYECKOH CBSI3U B
Pa3IMyYHBIX KJlaccaX XUMMUYECKHUX COCAMHEHMM Ul NMOHMMAaHMsI CBOMCTB MaTEpUalIOB U
MeXaHU3Ma XUMUYECKUX MIPOLIECCOB, IPOTEKAIOIINX B OKPY>KAIOLIEM MUDE.

Kpome ToOro, mis ycnemsoro OCBOCHHsA IucuUIUIMHBL «KoyuomgHas Xumus»
[apaJuIeNIbHO JTOJIKHBI U3y4aThCsl AUCIUILIMHBI (KOPEKBU3UTHI):

Koxa nucnuninHbl HaumenoBanue nUCHUIIIINHEL Kpenutsr ®dopma
OOIl KOHTPOJIS
KOPEeK8U3 UMbl
Monyns b.2.5.3 (xuMuueckuii)
b.2.b.3.2 AHanmuTH4yeckast XuMusi 1 PU3nuKo- 8 3a4eT
XUMHUYECKHUE METObI aHATTN3a

3. Pe3yabTaThbl 0OCBOCHHS THCHUILIUHBI

Pe3ynbTaThl OCBOCHUS AWCIMILIAHBI ITOJYYCHBI ITyTEM JIEKOMITO3UIIUN PE3yIbTaTOB
ooyuenus (P1, P5), chopmynupoBaHHBIX B OCHOBHOW 00pa3zoBaTENbHON Mporpamme
240100 «XuMudeckasi TEXHOJOTHS», JUISl JOCTHKCHHS KOTOPBIX HEOOXOIMMO, B TOM
quclie, U3y4yeHue TUCHUTUINHBI «KotonaHas XumMus».

IInanupyemvie pezynomamoi 06yuenus coenacno OOIT

Kon Pesynbrar 00yueHus (BbIMYCKHUK JI0JI)KEH ObITh TOTOB)
pesyJpraTta

IIpogpeccuonanvuvie komnemenyuu

[IpuMeHsTh  ecTeCTBEHHOHAayudHble 3HAaHUS B  IPO(EeCcCHOHATHLHOM
Pl JCSITEIbHOCTHU

[IpoBOIUTE TEOPETHUUECKHE U SKCIEPUMEHTAIbHBIE HWCCICIOBAHUS B
P5 00JacTH COBPEMEHHBIX XUMHUYECKUX TEXHOIOTUI

HﬂaHupyesze PE3VIbmanibl OC60EHUA duCLﬂﬂ’lJZqul «Konnouonas xumusy

Ne n/mt Pe3ynbrar
1 IIpuMeHATh 3HaHUS 3aKOHOB, TEOPHM, YPaBHEHHI, METOJOB KOJUIOMIHOMN
XUMHH TIpH  HM3y4YeHHH M pa3paboTKe XUMHKO-TEXHOJIOTHYECKUX
IPOLIECCOB

2 CaMOCTOSTEIIFHO BBIIOJIHATE PacCUCThL CBONCTB AUCTICPCHBIX CHUCTCM U




11apaMeTPOB MMOBEPXHOCTHBIX SIBJICHUM

3 HpI/IMeHHTB OKCIICPUMCHTAJIBHBIE  METOJbI  OIIPCACIICHHA (1)I/ISI/IKO'
XUMHUYCCKUX CBOICTB AUCTICPCHBIX CHUCTEM n nmapaMeTpoOB
IMOBCPXHOCTHBIX SIBJICHHI

4 Bomonaare  00paboTky ¥ aHadW3  JAaHHBIX, IOJXYYEHHBIX IPH
TEOPETUYECKUX U DKCIICPUMEHTAJIBHBIX UCCIIEIOBAHUAX

B pe3ynbraTe 0CBOCHMS TUCHUIUIMHBI CTYACHT JOJDKEH:
3uamo:

e 00 OCHOBONOJATAIOIIMX MPEICTABICHUSIX M 3aKOHOMEPHOCTSIX KOJIIOUIHOU
XUMHH KaK HAyKH O TIOBEPXHOCTHBIX SIBJICHUSX M TUCIEPCHBIX CUCTEMAX;

® OCHOBHBIE TIOHATHSI W COOTHOIICHUS TEPMOIMHAMHKH IMOBEPXHOCTHBIX
SIBJIGHUH, TIOBEPXHOCTHOM HATSDKEHUU U MOBEPXHOCTHOM 3HEPruu, aacopOLuu, aare3u,
KOT'€3UH, CMAaYUBAaHUU, PACTCKaHUH, KAMMJUTSIPHON KOH ICHCAIIHH,

® 0 MeXaHH3Max IpoIeccoB (HOPMUPOBAHHS TOBEPXHOCTHOTO CJIOS;

e 00 dJIEKTPUUECKUX SIBJICHUSX Ha MOBEPXHOCTH;

® 0 CTPYKTYpHO-MEXaHHYECKHX CBOWCTBAX M  PEOJOTMYECKHX METOoJax
UCCIIETOBAHUS IUCIIEPCHBIX cUCTEM; 00 OCOOCHHOCTSAX ONTUYECKHX CBOMCTB JIMCIIEPCHBIX
CUCTEM, PACCESTHUH, TIOTJIONICHUH CBETa, OKPACKH 30JICH;

e 00 yCTOWYMBOCTHU U KOATyJISIMH B TUCTIEPCHBIX CUCTEMAX;

® 0 CcbIPbeBOM U NPUPOOHOM nomeHyuaie 3anaono-Cubupcko2o pecuona;

e 0 swvi0arowuxca yuenvix TI1Y, enecuux eecomviti 6K1a0 6 pazgumie KOLIOUOHOU
XUMUU 8 CO30AHUE COBPEMEHHBIX MEXHOTIO2UM.
Ymemy:

® TMPOBOJUTH  PACYETBl C  HCIIOJIB30BAHMEM  OCHOBHBIX  COOTHOIICHHM
TEPMOJUHAMHUKN TTOBEPXHOCTHBIX SBJICHHA M PACYCTBl OCHOBHBIX XapaKTEPUCTHK
JUCTIEPCHBIX CUCTEM;

®  paccuumuléams IHep2emuyecKue napamempsl a0copoyuu,

®  NPOCHO3UPOBAMb  GIUAHUE  PA3IUYHBIX — (PAKMOPO8 HA  NOBEPXHOCMHOE
HamsxiceHue u N0GEPXHOCMHYI0 SHEP2UIO;

® noIYuams U OUUWAMb KOIOUOHBLE PACNEODbL,

® onpedensams 3HAK 3aPa0a KOJIOUOHBIX YACTIUL,

®  NPOCHO3UPOBAMb GIUSAHUE OUCNEPCHOCMU HA PeaKyuoHHYI0 CHOCOOHOCMY,
KOHCMAHMYy pasHosecus u memnepamypy ¢pazo8020 nepexooa,

® o060Owams u o0bpabamvieameb IKCNEPUMEHMAIbHYIO UHGOpMAYUulo 6 6ude
J1abOPAMOPHLIX OMUEmos.
Bnaoemo:

® METO/JaMU M3MEPEHHs MOBEPXHOCTHOTO HATSHKEHHUS, KPA€BOTO YIIa, BETUYMHBI
ancopOIMU ¥ yAETbHOM TMOBEPXHOCTH, BSI3KOCTH, KpPUTHYECKOW KOHIICHTpAIUU
MUIIEITIO00PAa30BaHUS, ITEKTPOKUHETHIESCKOTO TTOTCHITHATA

® METO/JaMHU MPOBEACHUS JAUCIIEPCHOHHOTO aHAIN3a, CHHTE3a TUCTIEPCHBIX CUCTEM
Y OLICHKH UX arperaTUBHON YCTOWYMBOCTH;

e MeroAaMu Oe3omacHOW paboThl €  (PU3MKO-XMMHYECKHMHU MpHOOpaMH H
o0opynoBaHUEM;



® METOJAaMH BBITIOJHEHUS HEOOXOMUMBIX (U3UKO-XUMHUYECKUX pPacyeToB B
KOJUIOUJTHOM XWMHH, 3KCIIEPUMEHTOB C MPUMEHEHHEM COOTBETCTBYIOUIUX METOJIHK,
CPEICTB U3MEPEHHUI U 1a00paTOPHOTO 0OOPYAOBAHHUS.

B mpomecce OCBOCHHS JUCHUILUIMHBI Yy CTYACHTOB DPa3BUBAIOTCS CIICAYIOIINAE
KOMITETEHITUH:

1. Ynusepcanvhuvie (0bwexynbmyphoie).

® TOTOBHOCTHh K CAMOPA3BHUTHUIO, MOBBIIICHUIO CBOCH KBaTU(UKAIIUK U MACTEPCTBA,
CIOCOOHOCTH MPUOOPETATh HOBBIC 3HAHUS B 00JIACTH €CTECTBEHHBIX HAYK;

® T[IOHMMaThb pOJIb  OXPaHbl  OKPYXAmIIEH Cpeapl W  PalUOHAIBHOTO
MIPUPOJIOTIONB30BAHMS JJIsl PA3BUTHUSI M COXPAHCHHSI IMBUIIA3ALINY.

2. IIpogpeccuonanvuvie:
obmenpodeccuoHabHbIE:

® CIIOCOOHOCTH " TOTOBHOCTh HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCIUILUINH B MPO(ECCHOHAIBHON IeATETbHOCTH;

e CrocoOHOCTh TPHUMEHSTH METOJIbI TEOPETHYECKOTO0 M AKCIEPUMEHTAIBHOTO
HCCIICIOBAHMSI,;

[IPOU3BOJICTBEHHO-TEXHOJIOTHYECKAs JICSATSIbHOCTD:

® CrocoOHOCTh W TOTOBHOCTH OCYIICCTBIISITH TEXHOJOTMYECKHH MpOIecC B
COOTBETCTBUM C PETVIAMEHTOM W HCIIOJBh30BaTh TEXHUYECCKHE CPEACTBA JUISI M3MEPEHUS
OCHOBHBIX TAPAMETPOB TEXHOJIIOTHYECKOTO MPOIECCa, CBOUCTB ChIPhS M MPOIYKIINY;
HAyYHO-HCCIICIOBATEIIbCKAS JICATEIHbHOCTE:

e CnocoOHOCTh TUIAHMPOBATH M MPOBOJAUTH (PHU3MUECKUE W XUMHUYECKUE
AKCIICPUMEHTBI, MPOBOJIUTH 00pabOTKY WX pe3yJbTaTOB M OICHHBATH IOTPEIIHOCTH,
MaTEeMaTHYECKH MOJICIIUPOBATh (U3MUYSCKUE W XUMHUYCCKHE TIPOIECChl W SIBJICHUSA,
BBIJIBUTATh TUIIOTE3bI M YCTAHABIMBATH TPAHUIIBI KX TIPUMCHCHUSI.

1. Crpykrypa u coaep:kaHue IUCHUTIIHHBI
4.1 AHHOTHpPOBaHHOe CO/iep:KaHUe Pa3/ies0B AUCHHILINHBI.

1. Jucnepcuvie cucmemvi. IloHSTHE O AUCTIEPCHBIX M KOJJIOWJHBIX CHCTEMAaXx.
Knaccudukanum aucnepcHbIX cucTeM. MeTolbl TMOJyYeHHUsl JAUCHEPCHBIX CHCTEM:
JUCHEepralliOHHbIE W  KOHJIEHCALlMOHHBIE, METOJl NenTu3aluu. MeToIbl OYHUCTKU
JUCTIEPCHBIX CUCTEM.

2. Tepmoounamuxa nosepxHocmuvix seieHui. OU3HIECKUN U TSPMOJTHUHAMUICCKUT
CMBIC]T TIOBEPXHOCTHOT'O HATSOIKEHUSA. BiusHue pa3nuuHbX (GaKTOPOB Ha BEIUUYHUHY
MTOBEPXHOCTHOTO HATsDKEHUSA. MEXMONeKyaspHble U MeX(a3Hble B3aUMOJEHUCTBUS.
Koresusa. Anresusa. CwmauuBanue. 3akoH HOHra. OcoOEHHOCTH  HCKPHUBIIEHHON
MOBEpXHOCTU pazfena ¢a3. KamwispHoe naBieHue, TeUEHHE >KMJKOCTH B KaWUIspax.
BnusHue KpuBHU3HBI NOBEPXHOCTHM HA JABJIEHUWE HACBHILEHHOro mnapa. KamwuisipHas
KoHJeHcauus. M3orepmuyeckass mneperoHka. BrusHue aucnepcHoOcTH (KpUBHU3HBI
MOBEPXHOCTH) HA pa3iuyHble (U3UKO—XMMUYECKHE Iporecchl. MeToabl OnpeneneHus
MIOBEPXHOCTHOT'O HATSYKEHUSI.

3. Aocopbyus. OcHOBHBIE TOHSATHS W omnpeaeneHus. KoiamuecTBeHHBIE CHOCOOBI
BbIpaXeHUs: anacopOuuu. Teopus MoHOMONEKyIspHOW ancopOuuu Jlaurmiopa. Pacuer
KOHCTaHT B YypaBHeHMM JI3Hrmiopa. VYpaBHenue azacopoumu Opeitnanuxa. Teopus
noJUMOJIeKynsapHoi afcopOuuu Ilomstau. AncopOuuonHb noTteHnMan. OcoOeHHOCTH



xapakrepuctuueckoi kpuBoil. Teopus BOT. Ilpumenenue ypaBHenust teopun bBOT k
OMMCAHUIO U30TEPM aACOpOLUU PpPa3IMYHOro BUAa. AjAcopOuus Ha MOPUCTHIX
ancopOenTax. KanumispHas KoHJeHcalMsl Ha MOPUCTbIX copOeHTax. DyHnaMmeHTanbHOE
ypaBHeHue ancop6uuu ['m66ca. CsoiictBa [TAB u I[IMB. VYpaBuenue IllumkoBckoro.
Crpoenne ancopOLIMOHHOTO CJOS Ha TpaHUIE pPacTBOp — Tra3. Pacder MoneKymsapHBIX
koHcTaHT wuccinenyemoro ITAB. ITloBepxHOCTHas akTUBHOCTb. MHIEII000pa3yIOIINE
ITAB. Ocobennoctu aacopOmuu w3 pacTBOpoB. MonekynspHas aacopOuus. HMonnas
aacop6ius. loHooOMeHHas aacopOIus.

4. Onexmpuueckue ceolucmea OUCNEPCHLIX cucmem. DIEKTPOKUHETUUYECKUE
sBieHusi: CoBpeMmeHHbIe mnpenactaBieHuss o crTpoeHun JIC. CTpoeHue KOIOMAHBIX
munemt. Bousane naauddepentasix 1 HenHaAnPPEPEeHTHBIX MEKTPOIUTOB HA BEITUYHHBI
ANEKTPUYECKOT0, AJIEKTPOKMHETHYECKOro M mnoTeHuuana auddysnoro cnos. SBienue
nepe3apsaki  KOJUIOMAHBIX yacTull. M3oanekTtpuueckoe cocrostHue. M3mepenue
ANEKTPOKUHETUYECKOr0 MOTEHIHajda W3 SBJICHUH 3JeKTpodopesa U IIIEKTPOOCMOCA.
VYpasaenus ['enbmroinbia — CMOIYXOBCKOTO.

5. Vemotiuueocme u  xoacynayus auogoduwix Oucnepcuvix cucmem. Bumbl
ycToM4nBOCTH. DaKTOPHI arperatTuBHOM ycronunoctu. Knnernka koaryisanuu. IIpasuna
ANEKTPOJIUTHON Koaryisiiuu. Teopuss yCTOWYUBOCTH JHMO(POOHBIX JUCHEPCHBIX CHCTEM
JUIDO. PackiuHuBaromiee JnaBieHue. VI3MeHeHune >SHEepruM B3auMOJCHCTBUSL JIBYX
KOJUIOUJIHBIX YaCTHI[ B 3aBHUCHUMOCTH OT pACCTOSIHUS MEXAY HX IOBEPXHOCTIMHU.
[ToTenunansHble KpUBbIE W dHEpreTudeckuil O6aprep. CoBpeMEHHbIE MPEICTABICHUS O
¢dakTopax crabuiM3anuy KOJUIOMAHBIX CHCTEM. 3aliuTa KOJUIOWAHBIX cucTeM. llpumeps
KOAaryJisiliuH.

6. Cmpykmypno — mexanuueckue, onmuyecKue u MONEKYIAPHO — KUHemuyecKue
ceoticmea oucnepcruvix cucmem. CTpykrypooOpazoBanue. KoarynsinoHHbsle CTPYKTYPBHI.
KoneHncannoHHO-KpUCTAIUITM3allMOHHBIE  CTPYKTYphl. PaccesHue cBera. AOcopOuus
ceera. Oxpacka 3oneil. OnTUyecKHe METOJbl HCCIEHOBAaHUS KOJUIOMIAHBIX CHCTEM.
[TpuauHBI MOJICKYIISIPHO-KHHETHYECKUX CBOWCTB. bpoyHOBckoe nBrkeHue. Juddysus.
OcMoc B TUCTIEPCHBIX cHUCcTeMax U ero ocobeHHocTH. CeTMMEHTallMOHHOE PaBHOBECHE.

7. Xapaxmepucmukxa OcHO8HbIX Oucnepchvlx cucmem. CyCHEH3UH, 30JH, IEHBI,
MacThl, SMYJIbCUHU.

4.2 CTpyKTypa IMCHMILIMHBI

Crpykrypa mucuumiuHel «KosutouaHas Xumus» MO pas3jienam U BUAaM ydeOHOMU
JesITeIbHOCTH C YKa3aHHEM BPEMEHHOTO pecypca B yacax MpeJacTaBiieHa B Tab. 1.

Tabmuna 1
Cmpykmypa oucyuniun
no pazoenam u opmam opeanuzayuu 00yyeHus
HasBanue paznena AynutopHas pabora (wac) | CPC | Hroro
Jlexiuu Jlabop. (gac) (gac)
3aHSATHS
1. lucniepcHbIe CUCTEMBI. 4 6 10 20
2. TepmoauHamHuKa MOBEPXHOCTHBIX 6 4 12 22
SIBJICHUU.
3. AacopOuus. 10 12 18 40
4, DNEeKTPUUIECKUE CBOMCTBA 8 4 14 26




JUCTICPCHBIX CUCTEM.
5. YCTOMYMBOCTH M KOATYJISITHS. 6 4 6 16
6. CTpyKTypHO—MEXaHUYECKHUE, 2 6 12 20
OINTHUYECKHUE n MOJICKYJIIPHO—

KUHETHYESC-KHUE CBOICTBA.

Xapakrepuctrka ocHOBHbIX [[C.

Htoro 36 36 72 144

5. Obpa3oBaTebHbIE TEXHOJIOTHH

Jniss  IOCTH)KEHHUS IUIAHUPYEMBIX —pe3yiabTaToB OOy4YeHHs, B JUCIHUILIMHE
«KonmongHast XUMHST» UCIIONB3YIOTCS PA3JIMYHbIC 00pPa30BaTEIbHBIC TEXHOJIOTHU:

1. Unghopmayuonno-passusarowue mexnonoeuu, HATPABICHHBIE Ha OBJAJCHUE
OOJIBIITMM 3aIlacoM 3HaHH, 3aIOMUHAHUE U CBOOOHOE OTICPUPOBAHKIE UMH.

Hcnonb3yeTcst JNEKIMOHHO-CEMHUHAPCKUI METOJl, CaMOCTOSITEJIbHOE H3y4YCHHE
JUTEPATyphl, MPUMEHEHHE HOBBIX HH(POPMALIMOHHBIX TEXHOJIOTHMA JUIsl CAMOCTOSITEIILHOTO
TIOTIOJTHEHHSI 3HAHHWM, BKJIIOYAs WCIOJIH30BAHWE TEXHUYECKHX W JJIEKTPOHHBIX CPENICTB
nHpopMaIuu.

2. [esamenvHocmHble NpaKmMuKo-OpUeHMUPOBAHHbIe MEXHON02Ul, HaTpaBICHHBIC
Ha (OpPMUpPOBAHHE CHUCTEMBI NPOPECCHOHAIBHBIX IMPAKTHUYCCKUX YMEHHH TIpU
MIPOBEICHUU OKCIEPUMEHTAIBHBIX HCCIEIOBaHUH, 00ECIeUnBAIOMIMX BO3MOXHOCTD
Ka4eCTBEHHO BBIMOJIHATH MPO(ECCHOHANBHYIO IS TSILHOCTb.

Hcnonp3yeTcss aHanu3, CpaBHEHHUE METOJOB MPOBEACHUSA (PU3HKO-XUMHUUECKHX
UCCIICIOBAaHM, BBIOOP METO/Ia, B 3aBUCMOCTH OT OOBEKTA UCCIICIOBAHUS B KOHKPETHOU
MIPOU3BOJICTBEHHOM CUTYAIIUH U €T0 MPAKTHUECKas pealn3arusl.

3. Pazsusarowue npobremHo-opueHmupo8aHuvlie mMexHoao2uu, HarpaBJICHHbIC Ha
¢dbopmupoBaHHEe ¥ pa3BUTHE NPOOIEMHOTO MBIIUICHHUS, MBICIUTEIBHON AKTUBHOCTH,
CIIOCOOHOCTH TPOOJIEMHO MBICIHUTh, BHIETh U (HOPMYIHUpPOBATh MPOOIEMBI, BBHIOMpATh
CTIIOCOOBI ¥ CPENICTBA [T UX PEIICHHS.

Hcnonb3yroTess BUABI MpoOJIeMHOro OOy4YeHMs: OCBEIEHHE OCHOBHBIX MpoOieM
(GU3NYEeCKOll XUMHUHM Ha JIKIUAX, Y4eOHbIE TUCKYCCHH, KOJUICKTUBHAS MBICITUTEIbHAS
NesTeIbHOCTh B TPYIIAaXxX MPH BBINOJHEHWH MOUCKOBBIX JIAOOPATOPHBIX paboT, pelieHue
3a7ad TOBBIIICHHOW CIIO)KHOCTH. [IpM 3TOM HCIONB3YIOTCS TIepBbIE TPH YPOBHA (M3
YeThIpeX) CIOXKHOCTH M CaMOCTOATENBHOCTU: MPOOJEMHOE H3JI0KEHHE YueOHOTro
MaTepuajia TperoAaBaTeIeM; CO3JaHHe IMperojaBaTesieM MPOOIEMHBIX CUTyaIlid, a
o0yyaeMble BMECTE C HUM BKIJIIOYAIOTCS B UX pa3pellieHue; IpenoaBareib JUIb CO3/1aeT
NpOOJIEMHYIO CHUTyallio, a paspemaroT e€ oOydaemMble B XOAE CaMOCTOSTEIHHOU
JesITeTbHOCTH.

4. JluunocmHo-opueHmuposanHvle mexHoaocuu o0oOyuenus, OOECTIeUuUBAIOIINE B
X0Jle y4ueOHOro Impolecca y4yeT pas3U4YHbIX CHOCOOHOCTEH 00ydaemblX, CO3/1aHUE
HEOOXOJMMBIX YCIIOBHH U Pa3BUTHA WX WHAWBUIAYAIBHBIX CIIOCOOHOCTEH, pa3BUTHE
aKTUBHOCTH JIMYHOCTH B y4e€OHOM Iporecce. JIMUHOCTHO-OpUEeHTHPOBAaHHBIE TEXHOJIOTUU
O0y4YeHHs peaM3yIOTCS B pPe3yNbTaTe WHIWBUAYAILHOTO OOIIEHHS TPENoJaBaTeis |
CTYICHTa TpU cJadye KOJUIOKBUYMOB, TPHU BBIMOJHEHUU IOMAITHUX HWHIUBUIYATHHBIX
3aJJaHHid, TTOJITOTOBKE MHIMBUAYAIbHBIX OTYETOB MO JIAOOPAaTOPHBIM paboTam, perieHuu
ONMMITUAHBIX 33/1a4, Ha €)KEHEIEIbHBIX KOHCYbTAIUX.

Jns  ueneHanpaBieHHOTO U 3G (GEKTUBHOIO (OPMUPOBAHUS 3aIlIAHUPOBAHHBIX
KOMITETEHIMIM y oOyuaromuxcs, BbIOpaHbl CIEAYIOLIME coueTaHus (opM OpraHU3aluu



yuyeOHOro Tpolecca W METOJOB aKTHBH3AIMU 00pa30BaTEIIbHON  JESTEIbHOCTH,
Mpe/iCTaBJIeHHbIE B Ta0M. 2.

Tabmuna 2
Memoowvi u popmul opeanusayuu ooyuenus (POO)
Mertonst 0[0]0)
Jlekuuu J1a6. pab. Cem. CPC
KOJIJI.
IT-MmeToBI + +
Pabota B komanze +
Case-study
Urpa
MeTto bl TpoOIEMHOTO 00YICHUS +
OO0y4eHne Ha OCHOBE OIbITa +
Omneperxaroniasi CaMOCTOSTeNbHAs padoTa + +
[TpoekTHBII MeTON
ITouckoBEIA METONT + +
VccnenoBarenbCkuii METOT +

6. Opranusanus u y4eOHO-MeToIM4YecKoe odecnevyeHue CaMoCTOATEeIbHOH pPadoThl
CTY/IEeHTOB
6.1 Texkymas camocrositesibHas padora (CPC)

Tekymass camocroarenpHas pabora mno auciumumHe «KommowaHas Xumusy»,
HamnpaBjICHHAs Ha yrIyOJeHHe U 3aKpeIlUIeHWe 3HAaHWW CTY/AEHTa, Ha pa3BUTHE
NPaKTHYECKUX YMEHUH, BKIIOYAeT B ce0s CIIeAYIOIUE BUABI padoT:
paboTa ¢ JEKIMOHHBIM MaTEPHAIIOM;

U3y4eHHE TEM, BEBIHECEHHBIX Ha CAaMOCTOATEIBHYIO IIPOPAOOTKY;
BBITIOJTHCHUE JOMAITHUX WHAUBHUAYAJIbHBIX SaI[aHHﬁ;
MOJIMOTOBKA K KOJUIOKBUyMaM M J1JaDOpaTOpHBIM paboTaM;
MoArOoTOBKA K CaMOCTOATCIIbHBIM U KOHTPOJIbHBIM pa60TaM;
HOJTrOTOBKA K 9K3aMEHY.

6.2. TBopueckasi npo0/ieMHO-OPUEHTUPOBAHHAA caMocTosiTeIbHasi padoTa (TCP)

TBopueckass  npoOJEMHO-OPHEHTHPOBAHHAs  CaMOCTOSATENbHAs  pabora 1O
micuuiuinHe «KosutomaHas XMMuUs», HalpaBlieHHas Ha pPa3BUTHE MHTEIUIEKTYallbHBIX
YMEHHM, 00LIEKYIbTYPHBIX U MPO(EeCCHOHATBHBIX KOMIETEHIIUH, Pa3BUTHE TBOPUYECKOIO
MBILUIEHUS] y CTYJEHTOB, BKJIIOYaeT B cedsl cleayrolue BHUIbl pabOT MO OCHOBHBIM
npoGieMaMm Kypca:

® [IOWCK, aHAJIN3, CTPYKTYpHpOBaHUE HH(OpMaIUH;

e BBINOJIHEHHE PAaCYETHBIX paboT, 00paboTKa U aHAJIHU3 TaHHBIX;

® pelleHHE 3aJad IOBBIIIEHHOW CJIOXHOCTH, B TOM YHCIE KOMIUIEKCHBIX U
OJIMMITMAIHBIX 3a71ay;

® aHaJM3 HAYYHBIX IMyOJMKALIMNA MO OIPEETICHHON MpenoiaBaTeIeM TeEME.

6.3. Conep:xanne caMOCTOSITEIbHON Pa00ThI CTYICHTOB 110 AUCHHUILINHE



1. Ilepeuens HayuHvlx npodIem u HANPAasIeHUll HAYYHbIX UCCIe00B8AHUL

Ne i/mm Tema
1 Nzyuenue (pacder, SKCIEPUMEHTAIBHOE HCCIeA0BaHUE) HU3UKO-XUMHYCCKUX
3aKOHOMEPHOCTEH B JUCIEPCHBIX CUCTEMAX.
2. Tembl uHOUBUIYANLHBIX OOMAUHUX 3A0AHULL
Ne i/mm Tema
1 Pacyer nucnepcHOCTH U yeNbHON TOBEPXHOCTH.
2 Pacuer paboT aare3uu u kore3uu, Ko3hOUIIMEHTA pACTEKAHMS.
3 Pacuer moBepXHOCTHOT'O HATSKCHHMS.
4 IToctpoenue nzorepmsl ajicopbiuu JIrnrmiopa.
3) Pacuer ynenpHOI noBepxHOCTH afcopbenTta no treopuu bOT.
6 Pacuer  rubGOcoBckoil  amcopOuMM  C  HUCIOJNB30BAHUEM  M30TEPMBI
MOBEPXHOCTHOTO HaTshKeHUs. OmpeneneHne MOJEKYISIPHBIX XapaKTePUCTUK
ITAB.
7 Pacuer koHcTaHT B ypaBHeHHH [IIMIIIKOBCKOTO M MOBEPXHOCTHOW AKTUBHOCTH.
8 Pacyer 1eKTpOKHHETHYECKOT0 MOTEHIIUAJIA.
9 Cocrasiienue GopMys1 MUIEIT KOJIJIOUTHBIX 30JICH.
10 Br16op nona-koarymnsitopa.
11 Pacyer moporos koarynsiuu.
12 Pacder KOHCTaHTBI CKOPOCTH MPOIecca KOATYIISIIIHH.
13 Pacyer onTryeckux CBOMCTB TUCHEPCHBIX CUCTEM.
14 Pacuer MoKy IIpHO-KHHETHYECKIX CBOWCTB IMCIIEPCHBIX CUCTEM..
3. Temvl, 6bIHOCUMbLE HA CAMOCIOAMENLHYIO NPOPADOMKY
No /it Tema
1 Metobl onpeiesIeHHs TOBEPXHOCTHOTO HATSKEHMSL.
2 Bnustare aucnepcHOCTH Ha (PU3HKO-XUMHYECKUE TTPOIIECCHI.
3 OnTuyeckre METOAbl ONPEeNIeHHsI JUCTIEPCHOCTH.
4 CenuMEHTAllMOHHBIA aHAJIU3 TUCIEPCHOCTH.
4. Temovl KONIOKEUYMOE
Ne /it Tema
1 JlucniepcHocTh. MeTo bl OTyYeHUs! M OYUCTKHU IUCIIEPCHBIX CUCTEM.
2 TepmoaMHaMHKa NOBEPXHOCTHBIX SIBJICHHUM.
3 Ancop01vst Ha TpaHuIe TBEP/IOE TeJI0-Ta3.
4 AncopOnust Ha TpaHMIle JKUJIKOCTh-Ta3. AJIcOpOIUs U3 PACTBOPOB.
5 DJeKTpUUECKUe CBOMCTBA AUCIIEPCHBIX CUCTEM.
6 Y CTONUMBOCTD U KOATYJSIIUS AUCHEPCHBIX CUCTEM.
7 OnTHyeckue, MOJIEKYJISIpHO-KUHETHUECKHE U peosiornyeckue cpoiictsa JIC.
8 XapakTepHucTHKa OCHOBHBIX TUCTIEPCHBIX CHCTEM

6.4. KoHTpO/Ib CAaMOCTOSATEIbHOM PadoThI

OneHka pe3ysbTaToOB CaMOCTOSITENIbHON pabOThl OpraHU3yeTcs Kak €IMHCTBO JABYX




(bopM: CAaMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI MPEIOAaBaTEIIs.

CaMOKOHTPOJIb 3aBUCHUT OT OINPEAETICHHBIX KaueCTB JINYHOCTHU, OTBETCTBEHHOCTH 32
pE3yNbTaThl CBOEr0 OOYYCHHS, 3aMHTEPECOBAHHOCTH B TIOJIOKUTEIBHON OILIEHKE CBOETO
Tpylda, MaTepHalbHBIX M MOPAIBHBIX CTUMYJOB, OT TOIO HACKOJIBKO OOydYaeMblii
MOTUBHUPOBAH B JIOCTUKEHUU HAWTYUYIINX PE3yJIbTAaTOB. 3a/1aua MPEeno aBaTeisi COCTOUT B
TOM, YTOOBI CO3/1aTh YCJOBHS Ui BBIMOJHEHHS] CaMOCTOSITENIbHOM paboThl (ydeOHO-
METOJIMYEeCKOoe O0O0ecleueHne), MPaBUIBHO WCIOIb30BaTh PA3UYHBIE CTUMYIBI IS
peanMzanu ATOW paboThl (PEUTHUHIOBas CHUCTEMa), IMOBBIMIATH €€ 3HAYUMOCTh, H
IPaMOTHO OCYIIECTBIATh KOHTPOJIb CAMOCTOSATEIBHOU JAEATEeIhHOCTH cTyneHTa ((hoH.
OLICHOYHBIX CPEJICTB).

6.5. YueOHO-MeTOAMYECKOE O0ecTedyeHHe CAMOCTOSTEIbHOI padoThl CTYJ1€HTOB

Jis  opraHu3allid  CaMOCTOSITENbHOW  pabOThl  CTYACHTOB  (BBIIOJHEHHS
WHIVUBUAYAIBHBIX JIOMAIIHUX 3aJaHUIA; CAMOCTOSATEIBHON MPOPabOTKH TEOPETHIECKOTO
MaTtepuaia, MOArOTOBKU MO JIGKIIMOHHOMY MaTepuaiy; MOATOTOBKH K J1aOOpaTOpHBIM
3aHATHSM, KOJUIOKBUYMaM, KOHTPOJBHBIM paboTaM) MpemnojaBaTeisiMu  Kadeapsl
pa3paboTaHbl CIIETYIOIINE Y4eOHO-METOJUICCKHIE IIOCOOUS U YKa3aHHUS:

Yuebnuku
1. ®ponos I0.I'. Kypc komnonanoit xumuu. IToBepXxHOCTHBIE SIBIEHUS U JUCIIEPCHBIE
cuctembl. M.: Xumus, 1988. — 464 c.
3umon A.Jl., Jlemenko H.®. Komongnas xumust. M.: Xumus, 1995 — 336 c.
Boronkuii C.C. Kypc kommonanoi xumuu. M.: Xumus, 1976. — 512 c.
@punpuxcoepr .A. Kype xomnonanoit xumun. CI16.: Xumus, 1995. — 400 c.
Mykun E. . Komnonanas xumus. M.: Beicur.iik., 2004. — 445 c.
Coopnux 3a0au
1. MuxeeBa E.B., Ilukyna H.II.,, Kap6aunoBa C.H. IloBepxHOCTHBIE SBICHHS U
nucrniepcHbie cuctembl. Kommoumnas xumus. COOpHUK NpPUMEpPOB W 3aaad. —
Tomck: Uzg-so TIIY, 2008. — 126 c.

B cOopHuke 3amau B KaxaoM maparpade NpeaycMOTpEeHO M0 25 BapHaHTOB
WHAMBUIYAIbHBIX 3aj1ad. TakuMm o0pa3oM, Kadx#cowlii CmyoeHm umeem C60U 6apuaHm
doMauwiHe20 3a0aHus O Kaxcoomy uzyuaemomy pasoeny, CiydaiHOe COBMAJICHHUE 3a1a4 B
KOTOPOM C JAPYTMMHU BapHaHTaMU HE BBIXOAUT 32 paMKH 5-6%.

Memoouueckue yxazanus K 1a00pamopHuim pabomam

1. Muxeea E.B., Ilukyna H.Il. Kommnekr u3 7 METOAWYECKUX YKa3aHHM IS
BBITIOJIHEHUST JTA0OpaTOpHBIX paboT 1o naucuurinHe «lloBEepXHOCTHBIE SIBICHUS U
nucrepcHbie cuctemsl Xxumusiy. — U3n-so TITY, 2008 — 20009.

2. E.B.Muxeea, H.Il.Iluxyna.llomyyenne, ouncTka W HCCIEIOBaHHE Mpoliecca
KOaryJisiliiM  KOJUIOUJHOTO pacTBopa. MeTonuueckue yKa3aHusi K  BBINOJHEHUIO
nmabopaTopHbIXx paboT mo aucuuiuimHe «[loBepXHOCTHBIE SABJICHHS M JAUCIEPCHBIC
cucteMbl» U «Komnounnnas xumus» nas cryaeHToB XTO, @TO, SJITU, UTTHI u UJ0. —
Tomck: U3a-Bo TOMCKOTr0 MOJIUTEXHUYECKOTO YHUBEpcUTeTa, 2008. — 24 ¢.

3. E.B. Muxeesa, B.E.Kattoxun. M3ydyenue ancopOuuu YKCYCHOW KHCIOTHI Ha
AKTUBUPOBAHHOM YTJIEC: METOJUYECKHE YKa3aHUs K BBITIOJHEHHUIO JIAOOPATOPHBIX PabOT 1O
mucuuniauHaM  «[loBepXHOCTHBIE sIBIIEHUSI U JUcHepcHble cucteMbl» U «Koimouanas
XuMus», 78 ctyaeHtoB XT®d, OTD, DJITU, UTHA. — Tomck: U3a-Bo Tomckoro
MOJINTEXHUUYECKOT0 YHUBepcurera, 2009. — 20 c.
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4. E.B. MuxeeBa, JI.C.Anucumona. OnpeneneHue MOBEPXHOCTHOIO HAaTSHKEHUS.
Pacuer  mosekynspHbIX — XapakTepuctuk — ucciaenyemoro  I[IAB.  HccnenoBanue
MULEI000pa3oBaHus B pacTBopax KosutouaHelx ITAB: Mmeronumyeckue ykasaHus K
BBITIOJTHEHUIO J1ab0paTopHbIX paboT mo aucuumiauHaMm «[loBepXHOCTHbIE SIBICHUS U
nucnepcHbie cuctembl» U «Komnounnas xumus», 1 cryaeHtoB XTO, OTO, DJITU,
HUT'H/. — Tomck: U3a-Bo ToMckoro noJutexHu4yeckoro yuusepcurera, 2009. — 24 c.

5. E.B. Muxeesa, H.Il.ITukyna. Onpenenenue 3J1eKTPOKMHETHUECKOTO IOTEHIIMANIA
METOJIOM 3JIeKTpodopesa: METOANUECKHE YKa3aHUs K BBIIIOJHEHHUIO TaOOPAaTOPHBIX paboT
o aucuunianHam «IloBepXHOCTHbBIE ABJIEHUS U AMCIEPCHbIE cucTeMbl» U «KommounaHas
XuMus», 1 cryaeHtoB XTd, OTD, DJITU, UTHHA. — Tomck: U3a-Bo Tomckoro
MIOJINTEXHUYECKOT0 YyHUBepcurera, 2009. — 16 c.

6. E.B. MuxeeBa. AjcopOmusi Ha OJTHOPOJIHON TBEPAOH MOBEPXHOCTU. Y paBHEHHUE
JIHTMIOpa: METOJMYECKHE YKa3aHWA K BBINOJIHEHUIO Ja0OpaTOpHBIX paboT 1o
mucuuiuHaM  «[loBepXHOCTHBIE SIBIIEHMST U JucnepcHble cucteMbl» u «KosmounaHas
xumus», s crynentoB MIIP. — Tomck: M3n-Bo TOMCKOTO MOJMMTEXHUYECKOTO
yHuBepcuteta, 2011. — 36 c.

7. E.B. MuxeeBa. Ilopucteie azncopOentsl. KanumigpHas KoHJEHcalMs:
METOJIMYECKUE YKa3aHUs K BBINOJIHEHHUIO JAa0OpaTOpHbIX padOT M0 JUCHUIUIMHAM
«IIoBepXHOCTHBIE SIBJICHUSI U JUCHEpPCHblE cUCTeMbl» W «KomiomaHas XuMus», A
crynertoB UIIP. — Tomck: U3n-Bo ToMckoro noautexHudeckoro ynusepcurera, 2011. —
32c.

8. E.B. Muxeea. Ilopucteie ancopOentsl. IloTenumanbHas Tteopust IlomsHu:
METOJIMYECKUE YKa3aHHs K BBINOJIHEHUIO JabOpaTOpHBIX pPabOT MO JIUCHUIUIMHAM
«[loBepXHOCTHBIE SIBJICHUS M JUCHEpCHble cucTeMb» U «KosiongHas XuMHs», IS

crynentoB UIIP. — Tomck: M3a-Bo TomMcKkOro noaurexHuyeckoro ynusepcurera, 2011, —
28 c.

IIpozpammnoe obecneuenue u Internet-pecypcer
1. MuxeeBa E.B. Konnougnas xumust. DJ1€KTpOHHAs BEpCHsl Kypca JIEKIHH.
2. Muxeea E.B. Kommonmnas xumus. [Ipe3eHTanuu JeKui.

7. CpenctBa (POC) Tekyuieii U HTOTOBOI OLIEHKU KA4YeCTBA OCBOEHUS
AMCLHUIIMHBI

CpenctBa ((oHA OILIGHOYHBIX CPEACTB) OIEHKM TEKyIIeW YCIeBaeMOCTH U
IIPOMEKYTOYHOM  aTTECTAallMd  CTYAEHTOB II0 HWTOTaM  OCBOEHHUS  JUCLHILINHBI
«KonnongHast XUMHs» TPEACTaBIAIOT CO00HM KOMIUIEKT KOHTPOJIMPYIOIUX MaTepHalioB
CJIEIYIOIUX BUJIOB:

e Bxoano#t konTpons (1 5k3.). IlpeacraBnser coboil mepedeHb u3 10 OCHOBHBIX
BOIIPOCOB, OTBETHI Ha KOTOPBIE CTYACHT AOJDKEH 3HATHh B PE3YJILTATE U3Yy4ECHUS
MpeNbIAYIIUX JUCHUIUIMH (00LIeil M HeopraHMYecKod XUMHH, OpPraHUYECKOU
XUMUH, Qusnueckoil xumun). [locraBieHHble BOMpPOCHI TPeOyIOT TOYHBIX U
KOPOTKHX OTBETOB. BXOJHOW KOHTPOJb NPOBOAUTCS B NUCBMEHHOM BHJIE Ha
nepBoi nekuuu B TedeHue 10 MunyT. IIpoBepsroTCcs BXOJHBIE 3HAHMS K TEKYILIEMY
CcEMECTpY.

e DKcripeccHble ompockl (2 kommiekTa). IIpeacraBnsior coboif HabOp KOPOTKHX
BOIIPOCOB IO OIpPEAETICHHONW TeMme, TpeOyIoIMX OBICTPOro U KOPOTKOTO OTBETA.



IIpoBepsitoTcss  3HAaHMA ~ TEKyIIEro  MaTepuaja:  OCHOBHBIE  3aKOHBI B
MaTeMaThuueckoi ¢popme, GopMysIbl MULEILT.

e Bonipocer k koutokBuymMam (k 8 Ttemam). I[IpencraBmsiror co0oil mepeueHb
BonpocoB. IIpoBepsieTcss 3HaHME TEOPETUUECKOIO JIEKIIMOHHOTO Marepuaia, TeM,
BBIHECEHHBIX Ha CaMOCTOSATEIbHYIO MPOpa0OTKYy, 3HAaHUE U MOHMMAHHUE METOAMK
IIPOBEJIECHUS IKCIEPUMEHTAIbHBIX MCCIEA0BaHUN, B TOM YHUCIIE U J1a0OpaTOpHOIO
o0Opy/noBaHUs, aNrOPUTMOB OIpeaeieHus] (YU3MKO-XUMUYECKUX BEJIMYUH,
BBIBOJBI M TPEOOpa30BaHMs YpPaBHEHH, OINMCHIBAIOUIMX OCHOBHBIE (PHU3HKO-
XUMHUYECKHE MTPOLECCHI.

e Kontponbabie paboTel (2 komiuiekta 1o 25 BapuantoB). CocTosT U3
IIPaKTUYECKUX BOIPOCOB 110 OCHOBHBIM pazfenaMm Kypca. [IpoBepsiercsi cTeneHb
YCBOCHHUSI TEOPETHUUECKUX M MPAKTHUYECKUX 3HAHHM, IPUOOPETEHHBIX YMEHHM Ha
PENpOlyKTUBHOM U NMPOAYKTUBHOM YpPOBHE.

e DK3aMeHaIlMOHHbIe OwieThl (2 komIiuiekTa 1o 25 BapuantoB). CocToAT U3
TeopeTudecknx (3 BoIpoca) M MPaKTUYECKHX BOIMpocoB (1 Bompoc) mo BceM
paszzesaM, U3y4aeMbIM B JAHHOM CEMECTPE.

e KoHTposibHble 3aaHus A1 TPOBEPKU OCTATOYHBIX 3HAHWA MO JUCHUILTAHE
«Komnouanasts xumus» (25 BapuaHTOB MO 5 3aJaHWil B KaXKIOM). 3agaHus
BKJIIOYAIOT B ce0sl BCe OCHOBHbIE paszzaenbl Kypca «KommougHas Xumus»,
paccuuTaHbl Ha MUCbMEHHOE BbINoNHEHUE B TeueHue 90 munyt. [IpennaznadeHsl
JUIsl TIPOBEPKU 3HAHHWM, YMEHUN M HAaBBIKOB IPU PEIICHWH KOHKPETHBIX 3ajad.
KoHTponb ocTaTOUHBIX 3HAHUNA PEKOMEHAYETCS MPOBOAUTH HAa YETBEPTOM IOy
o0OydeHusI.

Pa3paboTanHbple KOHTPOJIUPYIOLIME MAaTE€pHANIbl TO3BOJSIOT OLEHUTH CTEINEHb
YCBOEHHUSI TEOPETUUECKUX M MPAKTUUECKUX 3HAHUM, IpUOOpEeTEHHbIE YMEHUS U BIIaJICHUE
OTIBITOM Ha PENPOJTYKTUBHOM YPOBHE, KOTHUTHBHBIC YMEHUS Ha MPOJYKTUBHOM YPOBHE, U
CIOCOOCTBYIOT (POPMHPOBAHUIO MPOGECCHOHATBHBIX U OOMIEKYJIBTYPHBIX KOMIIETCHIUH
CTYICHTOB.

[TpriMepsl KOHTPOJIMPYIOLIUX MaTepUaloB MPUBEACHBI B MPUIIOKEHUU K paboueit
IporpamMmme.

8. PeliTHHI KauecTBa 0CBOECHHUA AUCHHUIIINHBI

B coorBercTBUM C pPEWTHHIOBOM CHUCTEMOM, TEKYIIMH KOHTPOJb IPOU3BOAUTCS
©KEMECSIUHO B TEYEHHE CeMeCcTpa myTeM Oa/uIbHOW OIIGHKM KayecTBa YCBOEHHS
TEOPETUYECKOro Marepuana (OTBETHl Ha BOMNPOCHI) U PE3YyIbTaTOB MPAKTUYECKOU
NesTeIbHOCTH (pelIeHue 3a/1a4, BBIIOJHEHHE 3aJJaHUi, pellieHue mpobiiem).

[TpomexyTouHas arrecTanusl (3K3aMeH) MPOBOAUTCA B KOHIIE CEMECTpa TaKkKe
nyTeM OajulbHOM OlleHKH. MTOroBbIN PEeUTHHI OmpenenseTcss CyMMHUpPOBaHHEM OaiioB
TEKyIIeH OIIEHKU B TEUEHHE ceMecTpa M OasIoB MPOMEXKYTOYHOW aTTeCTallUKd B KOHIIE
CeMecTpa MO pe3yJbTaramM HK3aMeHa M 3adera. MaKCUMallbHbI WTOTOBBIM PEUTHHT
coorBercTByeT 100 Oanmam.

Jnsg cnaum Kakaoro 3aJaHusl yCTaHABIMBAETCS ONpEeNIeHHOEe Bpems caauu (B
TEueHHe HeJNleNu, Mecsla U T.I1.). 3aJaHus, CIaHHBIE MO3XKE ITOr0 CPOKa, OLIEHUBAIOTCS
JIBa pa3a HUXKE, YEM 3TO YCTAHOBIICHO B pelmuHe-niane JUCIHUIUINHBIL.

9. YueOHO-MeTOANYECKOE U HH(POPMAIIHOHHOE 00ecTeyeHne TUCIUMIMHBI



1)
2)
3)

4)
5)

D
2)

3)
4)

5)
6)

7)

® OCHOBHas JIUTEpaTypa:
®pouos FO.I'. Kypc kommougHoi xuMuu. [10BepXHOCTHBIE SIBJICHUSI U TUCIIEPCHBIE
cucteMbl. M.: Xumus, 1988. - 464 c.
3umon A.Jl., Jlemenko H.®. Konnongnas xumus. M.: Xumus, 1995 — 336 c.
Boroukuii C.C. Kypc xomnoungnoit xumun. M.: Xumus, 1976. — 512 c.
Opunpuxcoepr J.A. Kypc kommmonanon xumun. CI10.: Xumust, 1995. - 400 c.
MuxeeBa E.B., Ilukynma H.I1., KapGamnoBa C.H. [loBepXHOCTHbBIC SBIE€HUS U
nucnepcHele cuctembl. Kommounnas xumus. COOpHUK NpPUMEpPOB W 3agad. —
Tomck: Uza-sBo TITY, 2008. — 126 c.

JOTIOJTHUTENbHAS JIUTepaTypa:
lyxun E.J. Kommonanas xumus. M.: Beicur. k., 2004. — 445 c.

Kap6annosa C.H., Iluxyma H.Il, Aaucumona JI.C., Katioxun B.E., Pomanenko
C.B. IloBepxHOCTHBIE siBIeHUS M AucnepcHble cucrembl. — Tomck: Uzg TITY,
2000. - 128 c.

[enynko A. Kommonanas xumust. [lep. ¢ 6onr. — M.: Mup, 1984. — 320 c.

ManbimieBa JK.H. TeopeTtuueckoe U mpakTU4eCKOe PYKOBOJICTBO MO AUCIHILTUHE
«I[ToBepXHOCTHBIC SIBJICHHSI M TUCTICPCHBIC CUCTEMBI»: yueb.mocodue. - Bonrorpan:
Usn-Bo: PIIK «Ilonutexnuk», 2007. — 344 c.

JlabopaTopHbie pabOThl W 3amaud 1O KoulowaHoW xumuu. — Ilog pen
H0.I".®ponosa u A.C.I'poackoro. — M.:»Xumus», 1986. —216 c.

[Ipaktukym no xosutouaHou xumuu: yudeO.mocooue. Ilox pen. M.C.JlaBpoBa. —
M.:Bercm.mk., 1983. — 216 c.

Pacuerst u 3amaum B koimomgHou xumuu. Ilom pen. B.M.bapanoBoi. — M.:
Brrcm.mk., 1989. — 288 c.

nmporpaMMHoe obecrieuenue u Internet-pecypcsr:

1) Muxeesa E.B. Komnonanas xuMust. DIeKTPOHHAS BEPCHs Kypca JIeKIni.
2) Muxeesa E.B. Komnonnnas xumust. [Ipe3eHTanu JIEKIHid.

10. MaTepuajibHO-TeXHHYeCKOe o0ecnedeHne JUCIUIIMHBI

Ne HaumenoBanue (KOMHBIOTCPHBIG KJIaCCHI, Ay,HI/ITOpI/IH,
n/m yueOHbIe 1abopaTopuu, 000py1I0BaHUE) KOJIMYECTBO
YCTAHOBOK
1 YuebHas qaboparopus 2 xoprryc, 224 ayn.
2 VYcraHoBKa Uil onpeAesieHus] OBEPXHOCTHOIO HATSDKEHUsT METOAOM | 2 kopmoyc, 224 ayxn, 3
HauOOJNBLICr0 JABJICHUS TMy3bIpbka Ta3za (CTEK/SIHHBIE COCYIbI, | IUT.
XUMHYECKHE CTAKAHBbI)
3 YcranoBka it onpenencHus ajcopbuuu (BCTpsxuBaTelb, Oropetku, | 2 kopmye, 224 aya, 3
KOHMYECKHE KOJIOBI, IMUIIETKH, TUTIIM, MEPHBIC LMJIMHIPHI, BOPOHKH, | IIT.
¢bubpTpoBaTBHAS Oymara)
4 VYcraHoBka inié HCCIIeIOBAaHUS npoiiecca Koarynsamuu | 2 xopmyc, 224 ayn, 4
(oyeKTPOIUINTKA, KOHHYECKHE KOJIOBI, KOJOBI JUIS THTPOBAHMS, | INT.
MEpHBIE IWIMHAPH, (QWIBTPOBAbHAS OyMara, JAHAIM3aTOPHI,
GIOpETKH, MPOOUPKH, IITATHBHI)
5 YcraHoBKa Ui ONPENENICHHus JJEKTPOKMHETHYECKOro ToTeHIuana | 2 kopmye, 234 ayxa, 4




(MCTOYHWK MOCTOSIHHOTO TOKa, rpaduToBbie dnekTpomsl, U-00pasHas | miT.
TpyOKa)
6 YcraHOBKa AN ONpenNeNieHHus  KPUTHYECKOH  KOHIeHTpamwmu | 2 Kopryc, 224 aynd, 3
MHUILEI000pa3oBanus (YCTaHOBKA AT OMPEACIICHHUsI MOBEPXHOCTHOTO | IIT.

HATSDKEHUsT METOJOM HauOOJNBIIEro JaBJICHHs Ta30BOTO ITy3bIPbKa,
CTEKJISTHHBIC COCY/IbI, XHMHYECKUE CTAKAHBI)

7 VYcraHoBKa AJIs1 ONPEAETICHUs BSI3KOCTH (BS3KO3UMETp, KOHHMYeckue | 2 kopmyc, 224 ayn, 1

KOJIOBI, CTAaKaHBblI) IIT.

8 VYcraHoBKa IS CEeAMMEHTAllMOHHOTO aHaiu3a (TOPCHUOHHBIE Bechl, | 2 kopmyc, 224 ayx, 1
MepHbIEe LMIHHIPHI) HIT.

9 IIK ¢ ycraHOBIEHHBIM mNporpaMmHbM obecnieuennem (Microsoft | 2 xopmye, 235 ayn, 8
World, Microsoft Excel) IIT.

[Iporpamma cocraBieHa Ha ocHoBe Crangapra OOII TIIY B cooTBeTCTBUM C
tpeboBanusiMu  PI'OC 1o HampaBIeHHIO U OPOPWIO  MOATOTOBKH 240100
XuMuyeckasi TEXHOJIOTHS

[IporpamMma otobpeHa Ha 3aceJaHUU
(mpotokoi Ne OT « » 2010r.)
ABtop Muxeesa E. B.
Penensent




