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1. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4eHHS MO IMCUMUILINHE, COOTHECEHHBIX C
YCTAHOBJICEHHBIMH B 00pa30BaTeJIbHOM NMPOrpaMMe HHIAUKATOPAMU JOCTHKEHUS

KOMIIETEeHIIUH

IIo utoram ocBOEHMS IUCHUILIMHEL 06yanOH1HﬁCH JOJDKCH JOCTUYb CIICAYIOIINX PC3YyJIbTAaTOB

00y4YeHHUS:
Kareropuss | ®opmupyemasn Kox u naumenosanue Pe3ysbTaTel 00y4enus no
(rpymnma) KOMIETEHIHs (¢ | MHIMKATOPA J0CTHKEHHS JUCHUIJINHE
KOMIETEHIl | yKka3aHUueM Kona) KOMIIEeTCHIIUN
uil
(npu
HaJUIUH
OIIK)
Obmenpodec | OINIK-1 Crocoden OIIK-1.1. Cucremarusupyer u 3HAaTh: TEOPETUIECKHE OCHOBBI
CHOHAJILHBIE aHAIN3UPOBATh U AHAJM3UPYET PE3YJILTATHI 0a30BBIX XUMHYECKUX AUCLMIUINH
HABBIKH HUHTEPIIPETHPOBATh XUMHYECKHX IKCIIEPUMEHTOB, VMeTb: pelraTh TUIOBbIE Y4eOHbIE
pe3yJIbTaThl HaOJIIO/IeH i, U3MEpeHHH, a 3a/1aud 110 OCHOBHBIM (6a30BbIM)
XUMHUYECKUX TaKXKe Pe3yJIbTaThl PACUETOB XUMHWYECKHM JTUCHUIUINHAM
IKCIEPUMEHTOB, CBOMCTB BELIECTB U MaTepuasloB | BrameTs: HaBbIKaMU paboOTHI ¢
HaOIIONCHUH 1 y4eOHOI TUTEepaTypoi 10 OCHOBHBIM
N3MEpEHUH XUMHYECKUM AHUCIHUIUINHAM

OIIK-1.2. Ilpennaraer
MHTEPIPETALUIO PE3YIbTATOB
COOCTBEHHBIX SKCIIEPUMEHTOB U
PacueTHO-TEOPETUUECKUX padOT
C UCTOJIb30BaHUEM
TEOPETHYECKUX OCHOB
TPAIAMILIOHHBIX U HOBBIX
pa3eNoB XUMHAN

YMeTb: BBINOJIHATH CTaHIapPTHBIE
JeicTBrs (KiIaccu(uKamys BEIecTs,
COCTaBJICHUE CXEM IPOLIECCOB,
cucTeMaTu3alys JaHHbIX U T.I1.) C
Y4ETOM OCHOBHBIX TIOHSTHH U 00IINX
3aKOHOMEPHOCTEH, GOPMYTHPYEMBIX B
paMKax 0a30BbIX XHMUYECKUX
JVCIUIIIAH

OIIK-1.3. ®opmymupyer
3aKJTFOYEHHSI ¥ BBIBOJIBI 110
pe3yibTaTtaM aHaju3a
JIMTEPaTyPHBIX TAHHBIX,
COOCTBEHHBIX
3KCIEPUMEHTAIBHBIX U
PacyeTHO-TEOPETHUECKUX paboT
XHMHYECKOH HalpaBICHHOCTH

YMeTh: BBINOIHATH CTaHAAPTHBIE
JeficTBUs (Kaccu(uKaIus BemecTB,
COCTaBJICHHE CXEM MPOIIECCOB,
CHUCTEMAaTU3alus JaHHBIX U T.I1.) C
Y4eTOM OCHOBHBIX IOHITHH M 0OIIHX
3aKOHOMEPHOCTEH, (OPMYITHPYEMBIX B
paMKax 0a30BBIX XHMHYECKUX
JICTIHATUIAH

OIIK-2 Criocoben
MIPOBOJIUTH C
coOIoIEHUEM HOPM
TCXHUKHU
0e30macHOCTH
XAMHUYIECKUN
AKCIICPUMEHT,
BKJIFOYAs CHHTE3,
aHaJIN3, U3YUCHUE
CTPYKTYPHI U CBOMCTB
BEILECTB U
MaTepHasoB,
HCCIICIOBAHHE
TIPOIIECCOB C UX
y4acTHeM

OIIK-2.1. PaGoraer ¢
XUMHWYECKMMH BELIECTBAMU C
coOIOICHIEM HOPM TEXHUKHU
06€30I1aCHOCTH

3HaTh: CTaHJIapTHBIE METO/IBI
MOJy4YeHHUs], UACHTU(DUKALUH U
MCCJIEIOBaHUS CBOWCTB BEILIECTB U
MaTepuasoB, IpaBuia o0paboTKH U
o OopMIICHHUS pe3yIabTaTOB paboTHI,
HopMbl Th

OIIK-2.2. IIpoBOAUT cUHTE3
BEILIECTB U MAaTEpPHUAJIOB PA3HOI
MIPUPOJBI C UCIIOIB30BAHUEM
UMEIOIIUXCS METOIUK

3HaTh: CTAaHIAPTHBIE METOJIbI
MOTyYeHHUs, UACHTU(DUKAIUH U
HCCIICIOBAHUsI CBOWCTB BEILIECTB U
MaTepHasoB, MpaBUiia 00paObOTKH U
o opMIICHHUS pe3yabTaTOB paboTEI,
HOopMel Th

YMeTh: IPOBOAUTH IPOCTHIE
XUMHYECKHUE OTIBITHI TI0
MPETaraeéMbIM METOIUKaM
Brnaners 0a30BbIMU HaBBIKAMHU
IMMPOBEACHUA XUMHUYCCKOI'O
IKCIIEPUMEHTA i O)OPMIICHHUSI €0
pe3yJIbTaToB




OIIK-2.3. TIpoBoaut
CTaH}]apTHI)Ie onepam/m JJIS
OIPEICIICHHS XUMHYECKOTO U
(ha3oBoro cocrasa BEIIECTB U
MaTepHaIoB Ha UX OCHOBE

3HaTh: CTaHJAPTHHIC METOIbI
TMOJIy4YCHUA, I/I)]eHTI/I(bI/IKa[H/II/I u
WCCJICIOBaHUsI CBOMCTB BELIECTB U
MaTepHaioB, IpaBHiia 00pabOTKH U
odopmieHus pe3yabTaToB paboThI,

HopMbI Th

YMeTh: IPOBOANUTE MPOCTHIE
XMMUYECKHE OTIBITHI MO
MpeTaraéMbIM METOIUKAM

OIIK-2.4. TTpoBoaut
MCCIICJIOBAHUS CBOMCTB BEILIECTB
W MaTepUaJioB C
HCIOJIb30BAaHUEM CEPHITHOTO
HAYYHOT'O 000PYIOBaHHS

3HaTb: CTaHApTHBIE METO/BI
MOJyYCHHUS, HACHTU(DUKAUH U
WCCIIEIOBaHMUS CBOWCTB BEIIECTB U
MarepHajoB, IpaBuiia 00padOTKH U
odopmieHus pe3yabTaToB paboThI,
HopMbl TH

2. Heab u MecTO AUCHUIIMHBI B CTPYKTYPe 00pa30BaTeIbHON MPOrpaMMbl

JucuuruinHa «®Pu3nueckass XUMHUs» OTHOCHUTCS K 0a30BoH dacTH 00pa3oBaTeIbHOMN
IIPOrPaMMBI.

Hucuunnuna uzydaercs Ha 3,4 kypcax B 6,7 ceMecTpax.

Henu usydenust IUCHUILUIMHBL: popMHpOBaHUE y OakaaaBpoB 0a30BbIX 3HAHUI M OCHOBHBIX
MNOHATUH (PU3MUECKON XUMUHM, TIPEACTABICHUHN O (PyHIaMEHTAIbHBIX 3aKOHAX U OCHOBHBIX METOAAX
(U3NKO-XUMHUYECKON HayKH, HEOOXOIUMBIX B TO3HAHUU XUMHUECKUX MTPOIECCOB U SIBIICHHIA.

JUis OCBOEHUS! JUCLMIUIMHBI HEOOXOIUMBI KOMIIETEHIMH, C(HOPMHPOBAHHBIE B paMKax
u3ydyeHus cieayrommx gucuumuinH - «Heoprannyeckas xumus», «OpraHudeckas XUMHS,
«AHanutudeckas xumus». Jlns ycBoeHMs Kypca (U3MYECKOM XuMUM TpeOyercs BiaJeHue
orepanusMu U depeHIupoBanns (B TOM YUCIE C YaCTHBIMH MPOWU3BOIHBIMH), HHTETPUPOBAHUS,
METO/IaMH PEIICHUs] MPOCTBIX OOBIKHOBEHHBIX AU depeHnanbHbIX ypaBHeHUH. CTyIeHT OJDKEH
MMETh TPEACTABICHUE O CTPOSHHH BEIIECTBA, KBAHTOBOW XWMUH, (ha30BBIX MEPEXofax W OOIIMX
3aKOHOMEPHOCTIX XUMHUYECKHUX MPOLIECCOB.

1. Coaepxanue padoyeil nporpaMmmsbl (00beM JMCHUIIMHBI, THIIBI U BUJAbI Y4eOHBIX
3aHATHI, y4eOHO-MeToAuYecKoe odecredeHue CaMOCTOATeIbHOM PadoThl 00y4aroIIuXCsl)

Copepxanue paboyeil mporpaMmbl ipesictaBiieHo B [Ipunoxennn 1.
2. ®oHJ OLIEHOYHBIX CPEICTB MO ANCHHUILINHE
4.1. IlepeyeHb KOMINETEHINI U HHAUKATOPOB JIOCTHKEHUSI KOMIETEHIHI ¢ YKa3aHHeM

COOTHECCHHBIX ¢ HUMH 3aIlJIAHUPOBAHHLIX PE3yJbTAaTOB oﬁyqe}mﬂ mo IMCIMIIJIMHE. Onucanmne
KPUTECPHUEB U KA OHCHUBAHUS PE3YJIbTATOB oﬁyqemm mo JTMCUHMIIJIMHE.

Kon u ¢popmysnmposka komnereniuu OIIK-1 Crioco0eH aHann3npoBaTh 1 MHTEPIPETHPOBATh PE3YJIbTAThl XUMUYECKUX
SKCIIEPIMEHTOB, HAOIIOACHIHA U H3MEPeHUH

Kon n HanmenoBanue Pe3ynbTaThl 00y4eHus no Kpurepnn onieHHBaHNS pE3yIIbTaTOB O0YUCHHUS
HHIMKATOpA JUCHHILIAHE
JTOCTHKEHUSA He
3auTeHo
KOMIIeTeHIM T 3aYTEHO

OIIK-1.1. 3HaTh: Teoperndeckue | 3arpymHse | Mmeer YeTKoe, LIEIIOCTHOE
Cucremarusupyer U | OCHOBBI 03a30BBIX XUMHYECKHUX | TCS B IIPEICTaBICHUE 0 coJep KaHuU
aQHAIM3UPYET Pe3yNbTaThl | AUCLUILIUH OTIpeZielIeH | OCHOBHBIX XUMHYECKHX KypCOB M OOIINX
XMUMHYECKHX uu 3aKOHOMEPHOCTSIX XUMHYECKUX
9KCIIEPUMEHTOB, 0a30BBIX NPOLIECCOB, M3y4aeMBIX B  paMKax
HaOJozieHni, MOHATUI OCHOBHBIX XMMUYECKHUX AUCLUIINH
U3MEPEHUH, a TaKke | YMers: pemars TunoBble | He ymeer VYMeer pemars 3a/1a4u NOBBILIEHHON




Ppe3yNbTaThl pacdeToB | ydeOHbIE 3a7a4u o CJIOXHOCTH 13 0a30BBIX KyPCOB XUMHHU
CBOICTB  BEIIECTB U | OCHOBHBIM (6a30BBIM)
MaTepuaIoB XMMHYECKUM AMCIHUIUINHAM
Bnaners: HaBbikamMu paboTel ¢ | He Brnaneer HaBBIKAMH KPUTHYECKOTO
yueOHOM  JuTeparypoil 1o | Biageer aHanu3a yueOHoi nHdopmau no
OCHOBHBIM XUMUYECKHM OCHOBHBIM pa3zfieliaM XUMHHU,
JUCHUIUTMHAM (OpMYIMPOBKH BBIBOJIOB M Y4acTHS B
JIMCKYCCHH 10 Y4eOHBIM BOIIpOCaM
OIIK-1.2. [IIpenmaraer | YMeTh: BBINONHATH | He ymeer VYMeeT nporHo3upoBaTh pe3yIbTaThl
MHTEPIPETALNIO CTaH/AapTHBIE JEeUCTBUS HECJIOXKHBIX MOCIIE0BaTEIbHOCTEH
pe3yIbTaToB (xaccuduKanyst  BEIIECTB, XMMHYECKUX PEaKknuii ¢ y4eToM 00X
COOCTBEHHBIX COCTaBJICHNE cxeMm 3aKOHOMEPHOCTEH! ITPOLIECcCOB,
IKCIIEPHUMEHTOB U | IPOIIECCOB, CUCTEMAaTU3aIUsA H3y4aeMbIX B paMKaX OCHOBHBIX
pacueTHo- JaHHBIX M TIL.) C Y4YETOM XUMHUYECKUX AUCLUIINH
TEOPETUYECKUX paboT C | OCHOBHBIX MOHITHHA U OOIIUX
HCTIONB30BaHUEM 3aKOHOMEPHOCTEH,
TEOPETHYECKUX  OCHOB | (OPMYJIHPYEMBIX B paMKax
TPaJULMOHHBIX U HOBBIX | 0a30BBIX XUMHYECKUX
pa3aenoB XUMUU JUCLHIUIMH
OIIK-1.3. ®opmymupyeT | YMeETh: BBIMONHATHL | He ymeer YMeeT nporHo3upoBaTh Pe3yNbTaThl
3aKJIIOYEHUS] M BBIBOJBI | CTaHJApTHBIC JercTBUs HECJIOKHBIX MOCTIeI0BATEIbHOCTEH
Mo pe3ynpraTaM aHanusza | (kinaccudukanusi — BEIECTB, XMMHYECKUX PEaKIuil ¢ y4eToM 00IIuX
JUTEPaTypHbIX IAHHBIX, | COCTABICHHE cxXeMm 3aKOHOMEPHOCTEH! ITPOLIECCOB,
COOCTBEHHBIX MPOIIECCOB, CHUCTEMAaTH3AIUSI H3y4aeMbIX B paMKaX OCHOBHBIX
SKCIIEPUMEHTANBHBIX ¥ | JAHHBIX M TII.) C YYETOM XMMHUYECKUX TUCIUTIIHNH
pacdeTHo- OCHOBHBIX HOHSTHI M 0OIINX
TEOpEeTHYEeCKUX  paboT | 3aKOHOMEPHOCTEH,
XUMUYECKOH (hopMyIMpyeMBIX B paMKax
HampaBIeHHOCTH 6a30BbIX XMUMHYECKHUX
JIICIUILUIMH

Kon u ¢gopmympoBka kxommereniun OIIK-2 CriocobeH MpOBOAWTE C COOMIOAEHHEM HOPM TEXHHKH Oe30MacHOCTH
XUMHUYECKHH HSKCIEPUMEHT, BKJIIOYAsl CHHTE3, aHAIIW3, M3YYCHHE CTPYKTYPbl M CBOWCTB BEUIECTB U MAaTEPHANIOB,
HCCIICJOBAHUE MTPOIIECCOB C UX YIACTHEM

Kon n Pe3ynabTaThl 00y4yeHHs 10 Kpurepuu olieHHBaHuUs pe3yJIbTaTOB 00yUEHHS
HANMEHOBaHHUE AUCHHILIAHE
HHIUKATOpA
JOCTHKEHUS He 3aureno 3auTeHo
KOMITeTeHIHH
OIIK-2.1. Paboraer | 3Harh: CTaHAApTHEIE 3arpymuaerc | Mmeer 4erkoe, LEIOCTHOE MPEACTaBICHHE O
c XUMUYECKUMH | METOABI MOTyYECHHUS, 1B COJIEp’)KaHUM OCHOBHBIX XMMHYECKHX KypCOB
BellleCTBaMHU ¢ | ugentudukanum u ONpeNiesieHH | U OOLIMX 3aKOHOMEPHOCTAX XHMHYECKHX
COOJIIOIGHNEM HOPM | HCCIIeI0OBaHHs CBOIMCTB 1 0a30BBIX MPOIIECCOB, M3Y4aeMBIX B paMKaX OCHOBHBIX
TEXHHUKH BEILECTB U MAaTEePUAJIOB, HOHSTUH U XMMHYECKUX TUCLUTIIHH
0e30MacHOCTH mpaBuiIa 00pabOTKH U hopmympoB
o(opMIIeHUS PE3yabTaTOB Ke
pabotsl, Hopmel Th OCHOBHBIX
3aKOHOB
XUMHUH
OIIK-2.2. 3HaTh: CTaHAAPTHHIE He ymeer ‘YMeeT IporHo3upoBaTh pe3ysbTaThl
IIpoBoguT  CHHTE3 | METOMBI MOIYYEHUS, HECJIOKHBIX MOCIIeI0BaTeIbHOCTEH
BEILIECTB U | uaeHTH(UKAINN 1 XMMHYECKUX PEaKIui ¢ yIeTOM 00IInX
MaTepuaioB pa3HOW | UCCIEe0BaHUS CBOMCTB 3aKOHOMEPHOCTEN IIPOLIECCOB, U3Y4aEMbIX B
TIPUPOJIBI C | BEIIECTB M MAaTEpPHAJIOB, paMKax OCHOBHBIX XMMHUYECKHUX TUCIUIIINH
HCTIONb30BaHNEM npaBuia 00paboTKU
HUMEIOIIUXCS oopMIIeHUS PEe3yabTaTOB
METOJUK pabotsl, HopMbl Th
YMets: mpoBoauTh npocTeie | He ymeer ‘YMeeT BBIOIHATh JEMOHCTPATUBHBIE OIBITHI
XMMUYECKHE OIIBITHI 110 110 XMMHUH; OTHO- M IBYXCTaAUIHBIN CHHTE3
MIPEATaraéMbIM METOIMKAM TI0 TIpeTaraeMoil METOWKE C BBIXOJIOM
IIEJIEBOTO POAYKTA COTNIACHO 3asIBIICHHOMY B




METOJIMKE; TPOBOAUTH KOMIUIEKCHBIA aHAIN3 U
HCCIICIOBAaHNE CBOICTB MOJTYYECHHBIX BEUICCTB
¥ MaTepuasioB. YMeeT 0(OpPMIIATh PE3yIIbTaThl
9KCTIEPUMEHTA B COOTBETCTBHH C
3as1BJICHHBIMU TPEOOBAHUSIMHU

Brnaners: 6a3oBbIMU He Bnaneer | Bianeer HaBbIKaMu cuHTE3a, HACHTH(UKALIH
HaBbIKaMM ITPOBEACHU N U3YyUCHUSA CBONCTB BEUICCTB 1 MAaTCPUAJIOB,
XUMHYCCKOI'O IMPaBUJIbLHOTO MPOTOKOJIUPOBAHUA OIILITOB
9KCTIEPUMEHTA U
o opMIIEHUS €TO
pe3yJIbTaToB
OIIK-2.3. 3HaTh: CTaHAAPTHBIE 3arpyaHaerc | 3HaeT CTaHAAPTHBIE METOABI IOIy4YEHHUS,
[TpoBomut METOJIbI MTOTYYeHHS, s B BEIOOpE UIEHTU(GHUKAME ¥ HCCIIEIOBaHHUS CBOMCTB
CTaHJapTHbIE uAeHTH(UKAIUH 1 MeToJa pa3MyuHBIX TPYMIl BEUIECTB M MaTEepUaJIOB;
onepanu JUIA HUCCIICAOBAaHUA CBOICTB IMOJIy4YCHUA, IpaBuja TEXHUKHU 0e30MmacHOCTH pu pa60Te
OIPEACIICHUA BCIICCTB U MaTCpHUaAJIOB, I/I}IeHTI/I(bI/IKa C HUMMU, OCHOBHBIC Tpe6OBaHI/I${ K
XAMHAYECKOTO U | mpaBmiIa 00pabOTKH H 101707871 0(OPMIICHHUIO pe3yIBTATOB SKCIEPUMEHTA
¢a3zoBoro cocraBa | ohOpMIIEHUS PE3yITHETATOB HCCIIeTOBaH
BELIECTB u | pabotsl, HopMbI Th Usl CBOICTB
MarepuajoB Ha HX YKa3aHHOTO
OCHOBE BEILIECTBA,
HE 3HaeT
TpeboBaHU
K
odopmIIeHN
10
pe3yabpTaToB
JKCTIEpUMEH
Ta ¥ HOpM
Tb
YMets: mpoBoauTs npocthie | He ymeer ‘YMeeT BBINOIHAT IEMOHCTPATUBHBIE OIBITHI
XUMHUYECCKHUEC OIIBITHI I10 10 XUMHUH, OAHO- U )IByXCTal]I/II\/’IHBH\/'I CHHTEC3
MIPeATaraéMbIM METOIMKaM T0 TIpeNIaraeMoO METOANKE C BHIXOAOM
LIEJIEBOTO MPOYKTa COTTIACHO 3asBICHHOMY B
METOJIMKE; TPOBOUTH KOMIUIEKCHBIA aHAIN3 U
MCCIIeZIOBaHUE CBOMCTB TOJyYEHHBIX BEIECTB
Y MaTepuaioB. YMeeT 0(OpMIISTh Pe3yJIbTaThl
9KCIIEPUMEHTA B COOTBETCTBHH C
3asBJIICHHBIMU TPEOOBAHUSIMHU
OIIK-2.4. 3HaTh: CTaHAAPTHHIC 3arpymaserc | 3HaeT CTaHZAPTHBIE METOABI IONyYEHHUS,
ITpoBomut METO/bI ITOTYYeHH, s B BEIOOpE HAEHTH(UKAIUN W WCCIEIOBaHUS CBOMCTB
HCCIIEOBaHUS HUACHTH(UKAIUH 1 METo/a Pa3NMYHBIX TPYNH BEIIECTB W MaTepHaJIOB;
CBOMCTB BELIECTB W | MCCIIEIOBAaHHS CBOICTB MOJNy4YeHHUs, | MpaBWJIa TEXHUKH O€30MacHOCTH NpU padoTe
MarepuajioB C | BEIIEeCTB M MaTepPHAJIOB, uneHTndUKa | ¢ HUMH, OCHOBHBIE  TpeOOBaHHA K
UCIIOJIb30BaHUEM npaBuiia 00paboTKu 1 1Y 1 oopMIIeHHIO PE3YIILTATOB IKCIIEPUMEHTA
CepuitHOro oopMIICHUS PE3ybTaTOB UCCIe0BaH
Hay4YHOI'0 pabots1, Hopmel Th Usl CBOMCTB
obopynoBaHus YKa3aHHOTO
BEILIECTBA,
HE 3HaeT
TpeOoBaHuUit
K
odopmiIeHH
10
pe3ynabpTaToB
9KCIIEPUMEH
Ta ¥ HOPM
Tb

Kputepusimu orneHUBaHUSI SIBISIOTCS Oalibl, KOTOPHIE BBICTABIISIIOTCS TperoiaBaTeNieM 3a
BUJBI JACSITENBHOCTH (OLIEHOUHBIE CPEJCTBA) MO UTOraM H3YUYEHHUS MOJYJIeH, MepeyucICHHBIX B




pPEUTHHT-TUIaHEe JUCUUIUIMHBI (JUIs 3a4eTa: TeKyIMid KOHTPOJIb — MakcUMyM 50 6aiioB; pyOeKHbII
KOHTPOJIb — MakcuMyM 50 6asuioB, MOOMIPUTENIbHBIEC OauTbl — MakcuMyM 10).

[Ikana oleHUBaHMA IS 3aUeTa:

3auteHo — ot 60 10 110 peiTuHroBeIX 6ayIoB (BKIItOYas 10 mooupureabHbIX 0aLIoB),

He 3auTeHo — oT 0 10 59 peHTHHTOBBIX OaNJIOB).



Kox n popmymuposka komnerenimn OIIK-1 CriocoGeH aHanu3upoBaTh U MHTEPIPETHPOBATH PE3YIIBTATHl XUMHUYECKUX SKCIIEPUMEHTOB, HAOMIOICHUI

Y U3MEPEHUN

Kox m HanmeHoBaHHne

Pe3yabrarnbl 00yueHust

Kputepuu onieHuBaHusI pe3ynbTaToB 00y4eHHUs

HHAMKATOpa 10 TMCIHILTHHE )
AOCTIDREHI («HeynoBnets 3 4 («Xopo1o») 5 («OTnraHO»)
KOMIIeTeHHH («YI0BIETBOPUTEIIEHOY)
OPUTEIILHOY)
OIIK-1.1. 3Hate: Teopetnueckue | 3arpynnsercs | Mmeer npencrtasnenue o | meer npencrasinenue o | Mmeet uerkoe, 1eI0cTHOE
CucremaTusupyer U | OCHOBBI 0a30BBIX | B COJIEp’KaHUU OTAEIBbHBIX | COAECPKAHUM OCHOBHBIX | NPEACTABICHUE 0
aHAJIM3UPYET XUMHUYECKHUX ONpEeACNECHUN | XUMUYECKUX y4€OHBIX KypCOB 10 COJIEpKAaHUM  OCHOBHBIX
pe3yIbTaThl JUCLIMILINH 6a30BbIX JUCLUIUINH, 3HACT XVUMHH, 3HAET XUMHUYECKUX KypCOB H
XUMHYECKUX MOHITUH U TEPMHUHOJIOTHIO, TEPMUHOJIOTHIO, 00X 3aKOHOMEPHOCTSIX
JKCIEPUMEHTOB, (OopMyIUpPOBKE | OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI U XUMHUYECKHX IPOLIECCOB,
HaOJI0ACHUH, OCHOBHBIX XUMHH, HO JIOIyCKaeT MIOHUMAET CYIIHOCTh U3y4yaeMbIX B  paMKax
U3MEPEHMM, a TaKxke 3aKOHOB HETOYHOCTH B o0mmmx OCHOBHBIX ~ XMMHMYECKHX
pe3yJbTaThl PacyeToB XUMHH (bopMyIHpoOBKax 3aKOHOMEPHOCTEH, JTUCLUIINH
CBOMCTB BEUIECTB U M3y4aeMbIX B paMKax
MarepuagoB 0a30BBIX XUMUYECKUX
JUCLMILINH
Ymers: pemars | He ymeer VYMmeer pemiate TUNIOBBIE | YMEET pemarb Ymeer pemars 3a1a4mn
TUIIOBBIE yueOHbIe 3aauk U3 6a30BbIX KOMOMHUPOBaHHbIE IIOBBILIEHHOM CII0)KHOCTH
3a/ladyd [0 OCHOBHBIM KypCOB XUMHUU 3aja4u U3 6a30BbIX u3 6a30BBIX KYpCOB
(6a30BbIM) KypCOB XUMHUHU XUMHH
XUMHYECKUM
JUCLMILIMHAM
Bmaners:  HaBblkamu | He Bmageer Buianeer HaBbIKaMu Biraneer HaBbikaMu Bianeer HaBbIkaMu
paboTel ¢  y4eOHOH BOCIIPOU3BEICHUS CaMOCTOSITENIBHOTO KPUTHYECKOI0 aHaIn3a
JUTEPATYPOH o OCBOEHHOT'0 Y4eOHOTO M3Y4EHUS OTIEIbHBIX yueOHOW nH(popMaIuu 1o
OCHOBHBIM Marepuaia o OCHOBHBIM | pa3zesioB yueOHO OCHOBHBIM pa3jiesiam
XUMHYECKUM XUMHYECKUM JUTEpaTypbl 1O XUMUH, HOPMYIUPOBKHI
JUCLMILINHAM JUCLUILIMHAM OCHOBHBIM XMMUYECKUM | BBIBOIOB U Y4acTHs B

JUCHUITIIMHAM U

JIUCKYCCHHU IO Y4eOHBIM
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00CYXIeHHs] OCBOCHHOTO
MaTepuaia

BOITPOCaM

OIIK-1.2. Ymers: BBINIOJIHATE | He ymeer Ymeer VYMmeeT cocTaBIiATh YMmeeTr NporHo3upoBaTh
ITpennaraer CTaH/JapTHBIE AEUCTBUS MHTEPIPETUPOBATH CXEMBI ITPOLIECCOB C pE3yIbTaThl HECIOKHBIX
MHTEPIPETALNIO (xnmaccudukanys pe3ybTaThI WCITOJIb30BAaHUEM 3HAHUM | MTOCJIEI0BATEIIBHOCTEN
pe3yabTaTOB BELIECTB, COCTABJICHHE OTHOCHUTEJIBHO MPOCTBIX | OCHOBHBIX XMMHUYECKUX | XUMHUYECKUX PEAKLUH C
CcOOCTBEHHBIX CXeM MIPOLIECCOB, XUMHYECKHUX MPOLECCOB | AUCIUILINH, HO y4eToM OOIIUX
HKCIIEPUMEHTOB U | cUCTEMaTHU3aLus C UCTOJIb30BaHUEM JIOTIYCKaeT OTAEIbHbIE 3aKOHOMEPHOCTEN
pacueTHo- JaHHBIX W T.aI.) C OOLINX MPEICTaBICHUN U | HETOUHOCTH MPHU MIPOLIECCOB, U3YYaEMBbIX B
TEOPETUYECKUX paboT | yueToM OCHOBHBIX 3aKOHOMEPHOCTEH, (bopMyIMPOBKE YCIIOBHM | paMKax OCHOBHBIX
c UCIIOJb30BAaHUEM | OHATUH M 00LIUX M3y4aeMbIX B paMKax OCYIIECTBIICHUS TAKUX XUMHUYECKHUX AUCIUILINH
TEOPETUYECKUX OCHOB | 3aKOHOMEPHOCTEH, 0a30BbIX XUMHUYECKHUX IIPOLIECCOB
TPaJULIMOHHBIX u | popMynupyembIx B JTUCIUIUINH
HOBBIX pas3nenoB | pamMKax 6a30BBIX
XUMHH XUMHUYECKHUX

JUCLMILINH
OIIK-1.3. YMeTs: BBINOIHATE | He ymeer Ymeer YMeeT cocTaBlATh YMeeT nporHo3upoBaTh
dopmynupyer CTaH/JapTHbIE AEUCTBUS MHTEPIIPETUPOBATH CXEMBI ITPOLIECCOB C pE3yIbTaThl HECIOKHBIX
3aKJIFOUCHUS u | (knaccudpukanys pe3yJIbTaThl WCIIOJIb30BAaHUEM 3HAHUN | MOCIEN0BATEIbHOCTEN
BBIBO/IbI 0 | BEIIECTB, COCTAaBJICHUE OTHOCHUTEJIBHO MPOCTBIX | OCHOBHBIX XMMHUYECKUX | XUMHYECKUX PEAKLUH C
pesyiabTaTaM aHallu3a | CXeM IIPOLIECCOB, XMMHMYECKHUX IIPOLECCOB | AUCLMILINH, HO y4eTOM 00LIMX
JUTEPaATyPHBIX CUCTEMATU3ALINA C UCNOJIb30BaHUEM JIOITYCKaeT OTAEIbHbIE 3aKOHOMEPHOCTEN
JAHHBIX, COOCTBEHHBIX | JaHHBIX M T.aI.) C OOIIMX MPEICTABICHUNA U | HETOYHOCTH IpU IIPOLIECCOB, U3Y4AEMBIX B
OKCHEPUMEHTAIbHBIX | YUETOM OCHOBHBIX 3aKOHOMEPHOCTEH, (bOopMyIIMPOBKE YCIIOBHM | paMKax OCHOBHBIX
u pacyeTHo- | MOHATUH U O0IMX M3y4aeMbIX B PaAMKax OCYUICCTBIICHUS TAKUX XUMHUYECKUX JUCLIMILINH
TEOPETUYECKUX PabOT | 3aKOHOMEPHOCTEH, 0a30BbIX XUMHUYECKHUX IIPOLIECCOB
XUMHUYECKON (bopMyIpyeMBIX B JUCLUILINH
HalpaBJIECHHOCTU pamKax 0a30BBIX

XMMHYECKHUX

JUCLMILINH

Kon u popmympoBka kommereHmn OIIK-2 CiocobeH mpoBOaUTh ¢ COOMIOICHUEM HOPM TEXHHUKHU O€30MaCHOCTH XUMHUYECKUI IKCIICPUMEHT,
BKJTIOYAsi CHHTE3, aHAJIN3, H3YUYECHUE CTPYKTYPHI H CBOMCTB BEIIECTB M MATEPHAJIOB, UCCIICIOBAHUE TPOILIECCOB C UX yYaCTHEM
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Kox u HanmeHoBaHue Pe3yabTaThl Kputepuu ouieHHBaHuUs pe3yabTaTOB 00yUYEeHHs!
HHIUKATOPA 00y4eHMs 10 )
JOCTHKEHHS AMCHMIIHHE 3
(«HeynosnerBoputen 4 («Xopo1ioy) 5 («OTuuHO»)
KOMIIeTEeHIIMH («YIOBIETBOPUTEIBHO»)
BHOY)
OIIK-2.1. PaGotaer c | 3HaTh: cTaHIApTHBIE | 3aTpynHseTcs B Nwmeer npencrasienue o | Mmeer Nwmeer YETKOE,
XUMHUYECKUMU METObI OTYUYEHUSI, | ONpPECIICHUN COJIEpYKaHUM OTAEIBbHBIX | MPEACTABICHUE O LIEJIOCTHOE
BEILIECTBAMHU C | ueHTHU(pUKALNHU U 0a30BBIX MOHATUH U XUMHUYECKUX COJIep )KaHUU Ipe/cTaBIeHNe 0
COONIIOZIGHUEM ~ HOPM | UCCIICIOBAHHS bopMyIHMpOBKE JTUCIIUIINH, 3HAET OCHOBHBIX YU€OHBIX | COAEPKaHUU
TEXHUKHU 0€30MaCHOCTH | CBOMCTB BEIIECTB U OCHOBHBIX 3aKOHOB TEPMHUHOJIOTHIO, KypCOB I10 XMMHH, OCHOBHBIX
MaTepHaJloB, XUMHH OCHOBHBIE 3aKOHBI 3HaeT XUMHUYECKUX KypCOB U

npaBuiia o0paboTKu

XUMHHU, HO JOITyCKACT

TEPMUHOJIOTHUIO,

001X

n Oq)OpMJ'ICHI/ISI HECTOYHOCTHU B OCHOBHBIC 3aKOHBI 1 3aKOHOMCPHOCTAX
pe3yabpTaToB paboThl, dbopMynHpoBKax MOHUMAET CYUTHOCTh | XUMHUYECKUX
HopMbl Th 00X IIPOLIECCOB,
3aKOHOMEPHOCTEH, M3y4aeMbIX B paMKax
HN3y4aCMbIX B paMKax OCHOBHBIX
0a30BbIX XUMHUYECKHUX
XUMHWYCCKUX AJUCIHUITIIINH
JUCITUILIINH
OIIK-2.2. [IIpoBomut | 3HaTh: cTanAaptHeie | He ymeer Ymeer YMeeT cocTaBiIsTh Ymeer
CHUHTE3 BEIIECTB U | METOJbI MOTyUYeHUS, UHTEPIPETHPOBATH CXEMBI MPOIIECCOB C | MPOTHO3UPOBATH
MaTrcpuaioB pa3H0171 I/I)IGHTI/I(bI/IKaHI/II/I n PE3YIbTAThL HUCITIOJIb30BAHUEM PE3YIbTAaThL
PUPOJIBI C | uccnenoBaHus OTHOCHUTEIILHO MPOCTHIX | 3HAHUI OCHOBHBIX HECJIOKHBIX
HUCITIOJIb30BAHUEM CBOMCTB BCUICCTB U XUMHYCCKUX IMMPOLECCOB XUMHWYCCKUX HOCJIGI[OB&TGJ'H)HOCTGI\/'I
UMEIOIINXCS METOAUK | MaTepuasoB, C UCTOJIb30BAHUEM JTUCIUILINH, HO XUMHYECKHUX PEeaKIuil
npaBuia o0paboTKH OOIIMX MPECTAaBIEHUH | JOIyCKaeT C y4eTOM 00IIHX
u opopmieHus U 3aKOHOMEPHOCTEH, OTAEIbHbIE 3aKOHOMEPHOCTEH
pe3yabTaToB padoTshl, HA3y4aeMBIX B paMKax HETOYHOCTH IIpH IIPOLIECCOB,
HopMmbl Th 0a30BBIX XUMUYECKUX dbopmynHpoBKe M3y4aeMbIX B paMKax
JUCHUIIIINH yc.]'IOBI/Iﬁ OCHOBHBIX
OCYIIECTBJICHUS XUMHYECKHUX
TaKHUX IIPOLICCCOB AUCHUIIIINH
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YMeTh: IpoBOIUTH He ymeer YMmeer npoBOIUTE OTHO- | YMeeT IPOBOIUTh YMeer BBIOJIHATH
IIPOCTBIE U IBYXCTaJIUWHBIN OJIHO- U JEMOHCTPATUBHbIE
XUMUYECKHUE OIIBITHI CUHTE3 1O JIBYXCTaUHHBIN OMBITHI 10 XUMUU;
110 MpeUIaraéMbIM [IPEeAIaracMou METOAMKE | CUHTES I10 OJIHO- U
METOAUKAM C BBIXOJIOM LIEJIEBOTO IpeayIaraeMomn JBYXCTaJUNHBIN
npoaykra meHee 50% OT | METOIMKE C BBIXOJOM | CUHTE3 110
3as1BJIEHHOTO B LIEJIEBOTO MPOAYKTA | MpeyiaraeMoun
METOJUKE; aHAIIU3 6osee 50% ot METOJHUKE C BBIXOIOM
IIOJIy4EHHOTO BEIIECTBA | 3asBJICHHOIO; LIEJIEBOTO MPOAYKTA
OJTHUM U3 CTAHJAPTHBIX | UIACHTU(UKALMIO U COITIACHO
MeTol0B. Jlomyckaer HCCIIEIOBAHNE 3a5BJICHHOMY B
OT/EJIbHbIC OIIMOKY NPH | CBOMCTB METOJHUKE; IPOBOIUTH
0 OpMIIEHNHU IPOTOKOJIA | MOTYYEHHBIX KOMIUIEKCHBIW aHAJIN3
JKCIIEpUMEHTA BEILECTB U U UCCJICIOBAHUE
MaTepUaIoB. YMEET | CBOMCTB IOJyYE€HHBIX
opopmIIATH BEILECTB U
pe3yabTaThl MarepuaioB. YMeeT
JKCIIEPUMEHTA C oopmiIATH
HEOOJIbIIUM pe3yabTaThl
KOJINYECTBOM JKCIIEPUMEHTA B
3aMEYaHuU COOTBETCTBUU C
3a51BJICHHBIMU
TpeOOBaHUSIMHU
Bnanets: 6azoBsiMu | He Binageer Brnaneer 6azoBbiMu Bitageer HaBbIKaMu Biianeer HaBbIKaMu

HaBBIKaMU
MIPOBEACHUS
XUMHUYCCKOIo
IKCIIEPUMEHTA U
o OopMIIEHUS €T0
pe3yIbTaToB

HaBBbIKAMH CUHTE3A,
uAeHTU(DUKAINH U
W3YYEHHUS CBOMCTB
HECJIOXKHBIX BELIECTB

CUHTE3a,
UICHTUDHUKALNN U
M3y4YEeHUS CBOMCTB
OTJIEJIBHBIX KJIACCOB
BEILIECTB
(Marepuanos),
MIPaBUJIBHOTO
IIPOTOKOJIMPOBAHUS
OTIBITOB

CUHTE3A,
uaeHTU(pUKAINY U
W3y4YCHHS CBOWCTB
BEILIECTB U
MaTepHualoB,
MPaBUJILHOTO
MPOTOKOJIUPOBAHUS
OIIBITOB
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OIIK-2.3. IIpoBomut
CTaHJIapTHBIC
orepanuu TSt
OTpeiesIeHUs
XHUMHYECKOTO "
dazoBoro cocTaBa

BCIICCTB U MaTCpUuaJIOB
Ha UX OCHOBC

3HaTh: CTaHJapTHHIE
METO/Ibl OTY4EHUS,
uAeHTU(UKAIMY U
UCCIIeI0BaHUS
CBOMCTB BEILIECTB U
MaTepuaos,
npasuiia 00paboTKu
U o(opMIICHHS
pe3ybTaToOB paboTHI,
HOpMEI Th

3arpyaHseTcs B
BbIOOpE MeTOo/a
MOy YEHHUS,
uaeHTU(UKAIMY U
WCCIICIOBAHUS
CBOWCTB YKa3aHHOTO
BEIIECTBA, HE 3HACT
TpeboBaHU K

0 opMITEHHUIO
pEe3yNbTaTOB
SKCIICPpUMECHTA 1 HOPpM
Tb

Hmeet obmice
MpeCTaBICHUE O
METOaaX nonyquHs[,
uAeHTU(DUKAINH U
HCCIICIOBAHUS CBOMCTB
OTAEILHBIX KIACCOB
BCIIIECTB, HpaBI/IJ'IaX
0e30I1acHOro
oOpalieHusi ¢ HUMHU U
crocobax
IIPEICTABICHUS
pE3yabTaTOB
JKCIIEPUMEHTA

3HaeT cTaHAapTHBIE
METO/IbI MTOJyYEeHHUS,
UICHTU(UKAITTT 1
UCCIIEIOBaHUS
CBOMCTB pa3iIMYHbIX
IPYII BEIIECTB U
MaTepHUaoB;
npaswia Th ipu
paboTe ¢ HUMH,
OCHOBHbIE
TpeOOBaHUS K
o(opmIIeHH 0
pe3yabTaToOB
HKCIIEPUMEHTA, HO
JIOITyCKaeT
OTIETIbHbIE
HETOYHOCTH

3HaeT  cTaHAAapTHHIE
METO/bl  IOJYYCHHUS,
uaeHTU(pUKaIH u
UCCIIeI0BaHUS
CBOICTB  PA3JIUYHBIX
IpyNI  BEIIECTB U
MaTepHajoB; IpaBuiIa
TEXHUKU
0e3011aCHOCTH
pabore ¢
OCHOBHBIE
TpeOoBaHuUs K
0(pOpMIICHUIO
pe3yibTaToB
HKCTIIEPUMEHTA

npu
HHMU,

YMeTh: IpOBOIUTH
MPOCThIE
XMMHUYECKHE OIBITHI
IO TpeaaraeéMbIM
METOANKAM

He ymeer

YMmeeT npoBOIUTH OJIHO-
Y IBYXCTaIUIHBIN
CUHTE3 MO
IIpeaIaraeMo METOANKE
C BBIXOJIOM 1I€JIEBOTO
npoxaykra meHee 50% ot
3as1BJIEHHOTO B
METOJIMKE; aHAJN3

YMmeer poBOUTh
OJTHO- B
JIBYXCTaJUNHBIN
CHHTE3 110
npearacMomn
METOIUKE C BEIXOIOM
LIEJIEBOTO MPOAYKTa
oomee 50% ot

‘VYMeeT BBITIONHSTh
JIEMOHCTPATUBHBIE
OITBITHI 110 XUMHH;
OITHO- 1
JIBYXCTAaIUNHBIN
CHHTE3 110
npearacMomn
METOJUKE C BBIXOIOM

MOJyYE€HHOTO BEIIECTBA | 3asBJICHHOTO; I[EJIEBOTO MPOIYKTa

OJTHUM W3 CTAaHJIAPTHBIX | HICHTH(PUKAIUIO U COTJIACHO

MeTonoB. JlomyckaeT UCCIIEIOBaHNE 3asIBIICHHOMY B

OTJICITbHBIC ONIMOKH IPU | CBOWCTB METOJTMKE; TIPOBOIUTH

0(OpPMIIEHHUHU TIPOTOKONIA | TMOTYYESHHBIX KOMITJIEKCHBIN aHAJIHU3

JKCIIEPUMEHTA BEIICCTB U U MICCIIeIOBAaHUE
MaTepuaioB. YMEET | CBOWCTB MOTYYEHHBIX
0hOpMIISTH BEIIIECTB H

13



pe3yabTaThl MaTepuaioB. YMeeT
JKCIEPUMEHTA C oopmiIATH
HEOOJIbIIUM pe3yabTaThl
KOJIN4E€CTBOM JKCIEPUMEHTA B
3aMEYaHuU COOTBETCTBUU C
3asIBJICHHBIMU
TpeOOBaHUSIMHU
OIIK-2.4. IlpoBomuT | 3HaTh: CTaHAAPTHBIE | 3aTpyIHSETCA B Nmeer oOmiee 3HaeT cTaHAApTHBIE | 3HAET  CTaHJapTHBIC
UCCJIEIOBAHUS CBOMCTB | METObI OJyUeHUs, | BbIOOpE MeTo/a IpeJICTaBICHUE O METOIbl IOJYYEHUs, | METOJbl  MOJTy4YEeHHUS,
BEIIIECTB U MaTEpUANIOB | UACHTU(DUKAIIMU U MIOJTyYEeHUS, METOAAX TOTYYEHMS, UICHTUDHUKALNN U UACHTUPHUKAIUN u
c UCIIOJIb30BaHUEM | MCCII€OBAaHUS uaeHTuGUKaIuY u uAeHTU(DUKANY U UCCIIEIOBAHUS UCCIIEIOBAHUS
CEPUMHOI0  HAy4YHOIO | CBOMCTB BEIIECTB U UCCIJIEJOBAHHUS MCCJIEJIOBAHUS CBOICTB | CBOMCTB PAa3JINYHBIX | CBOMCTB  Pa3IMYHBIX
o0opyioBaHus MaTepuaos, CBOICTB YKa3aHHOTO | OTJEJIbHBIX KJIACCOB rpyNI BEIIECTB U rpynn  BEHIECTB U

npaBuia 00paboTKU
u opopmiteHus
pe3ysbTaToB padoThI,
HOopMbI Th

BEILIECTBA, HE 3HACT
TpeOOBaHMI K
o(opmIIeHHIO
pe3yIbTaToOB
IKCIIEPUMEHTA U HOPM
Tb

BEIIIECTB, MPaBUIIaX
0€e301macHOTO
oOpallleHus: ¢ HUIMH U
crocobax
Npe/ICTaBICHUS
pe3yJIbTaToB
IKCIIEPUMEHTA

MaTepuasoB;
npasuna Th npu
paboTe ¢ HUMH,
OCHOBHBIE
TpeboBaHUs K
0hOopMITEHHUTO
pe3yNbTaToB
IKCIIEPUMEHTA, HO
JIOITyCKaeT
OTIETHHBIE
HETOUYHOCTH

MaTepHasoB; TpaBUiIa
TCXHUKHN
0€30MacHOCTH
pabore ¢
OCHOBHBIE
TpeboBaHUS K
oopmitenuto
pe3yIbTaToB
IKCIIEPUMEHTA

npu
HHUMU,

Kpurepusimu orneHMBaHUS SBISAIOTCS Oalljibl, KOTOPHIE BBICTABIIAIOTCS IPEMOJABATENIEM 3a BHJIBI JEATEIBHOCTH (OLEHOYHBIE CPENCTBA) IO
UTOTaM H3y4YEeHHUS] MOYJICH JUCIUIUIMHBL, TIEPEUUCICHHBIX B PEHTHHT-TIaHEe TUCIUIUTMHEL, U1 9K3aMeHa: TeKyIIHH KOHTPOJIb — MakcuMyM 40 0aios;
PYOEXKHBII KOHTPOJIb — MakcUMyM 30 6ayuioB, moouipuTenbHble 0amisl — MakcumyM 10.

[Ikass! OLleHUBaHHS JJIS SK3aMEHa!

oT 45 110 59 6a10B — «yJOBIETBOPUTEIHHOY;

ot 60 110 79 GaNTIOB — «XOPOIIOY;
ot 80 0aJIJIOB — KOTIIUYHOY.
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4.2. Tunosbie KOHTPOJIbHBIC 3aJaHUA WJIM HHbIC MaTepHaJIbl, HCOﬁXO}II/IMBIe IJIsL

OLlCHUBAHUSA PE3YJIbTATOB oﬁyqe}mﬂ 10 JUCHUIIJIUHE, COOTHECEHHBIX C YCTAHOBJICHHBIMHU

B 06p330BaTeJIBHOﬁ nporpaMme HHAUKATOPaAMM JOCTHKCHUSA KOMHeTeHHHﬁ.

MeToauueckne MaTepHaJjbl, OIIPEACIAIOIIUE MPOUECAYPHI OHCHUBAHUSA PE3YJIbTATOB

o0y4eHHs MO IUCHUILTHHE.

Kon n HaumeHoBaHue HHANKATOPA Pe3ynbTaThl 00y4eHHs 10 JUCHHILIHHE Ouenounnie
JMOCTHKEHHUsI KOMIIeTeHIINN cpeacTBa
OIIK-1.1. Cucremarusupyer u aHaIH3UpyeT | 3HATh: TEOPETUIECKHE OCHOBHI 0a30BBIX Kommoxsuywm,
Ppe3yJIbTaThl XUMHYECKHUX IKCIIEPUMEHTOB, XMUMHUYECKUX JUCIUTUINH TECTHPOBAHUE,
HaOJoIeHn i, U3MEpEHHH, a TaKkKe YMeTh: pemarh TUIIOBbIE yueOHbIe 3a1a4n 3amuTa
pe3yJIbTaThl PACYETOB CBOICTB BELIECTB U 110 OCHOBHBIM (0a30BBIM) XHMUYECKUM nabopaTopHOi
MarepuaioB JCLUITIIMHAM paboThl
Brnanets: HaBbIKaMu paboTHI ¢ yueOHOM
JIUTEPATYPOil M0 OCHOBHBIM XMMHUYECKUM
JICIIUIIIIMHAM
OIIK-1.2. Ilpennaraet WHTEPIPETALHIO ‘YMeTh: BBIIOJHATH CTaHAapTHhIE AeiicTBus | KomtokBuyw,
pe3yJIbTaToB COOCTBEHHBIX AKCIIEPUMEHTOB U | (KJIacCU(UKaIUs BEIECTB, COCTABICHHE TECTHPOBAHMUE,
pac4yeTHO-TEOPETHYECKUX PaboT ¢ CXEeM TPOLECCOB, CHCTEMATH3aIMs JaHHBIX | 3aluTa
UCIIOJIb30BAaHUEM TEOPETHYECKUX OCHOB W T.J1.) C y4ETOM OCHOBHBIX IOHSATHU U n1a00paTopHOit
TPaJMIMOHHBIX M HOBBIX Pa3/IeIOB XUMHUH 001X 3aKOHOMepHOCTEH, hopMynHpyeMbIX | paboThI
B paMKax 0a30BbIX XUMHUCCKHUX IUCLUIINH
OIIK-1.3. ®opmymupyer 3aKIIOUCHAST U ‘YMeTh: BBIIOIHATH CTaHJapTHhIE AeicTBUs | KomlokBuyM,
BBIBOJIBI 110 PE3yJIbTaTaM aHaIN3a (xaccuuKanus BEIECTB, COCTABIECHHUE TECTHPOBaHUE,
JUTEPATypPHBIX TaHHBIX, COOCTBEHHBIX CXEeM IPOLECCOB, CHCTEMATH3aIMs JaHHBIX | 3aluTa
9KCIIEPUMEHTAJIIBHBIX U pacyeTHO- U T.J1.) C y4ETOM OCHOBHBIX ITOHSATHH U nabopaTopHOit
TEOPETHYECKUX PadOT XMMHUYECKOH 001X 3aKOHOMEpHOCTEH, popMyIHpyeMbIX | paboThI
HaIpaBJIEHHOCTH B paMKax 0a30BbIX XUMHUECKHUX JUCLUILIHH
OIIK-2.1. PaboTaer ¢ XMuMHYECKUMHU 3HaTh: CTaHAAPTHBIE METO/BI TIOJTyYEHHS, Kommoxsuywm,
BEIIIECTBAMH C COOJIIOICHNEM HOPM TEXHUKH | MACHTH(UKAIWUH U HCCIIEIOBAHNS CBOMCTB TECTHPOBAHHE,
6e3omacHOCTH BEILECTB U MaTepHasoB, IpaBuiIa 3amuTa
00paboTkn 1 0(hOpMIICHHUS PE3ySIbTaTOB nabopaTopHOi
pabote1, HopMel Th paboThI
OIIK-2.2. IIpoBOANT CHHTE3 BEIECTB U 3HaTh: CTaHAAPTHBIE METO/BI TIOJTyUEHHUS, KomnoxBuywm,
MarepuajoB pa3HOM MPUPOIIBI C UACHTU(HUKAIUH U UCCIIEJOBAaHUS] CBOWCTB TECTUPOBaHUE,
HCTIONIb30BaHNEM UMEIOIINXCSI METOUK BEILIECTB U MaTepHasoB, IpaBuiIa 3amuTa
00paboTKU U OPOPMIICHHUS PE3YIBTATOR n1abopaTopHOM
pabots1, HopMEl Th paboThr
YMeThb: MPOBOANTH MPOCTHIE XUMUIECKHUE
OTIBITHI TIO MpEeJIaraéMbIM METOMKAM
Brnaners 0a30BBIMU HaBBIKAMH TIPOBEIICHUS
XMMHUYECKOTO IKCIIEPUMEHTA U 0(hOPMIICHUSI
€ro pe3yJbTaToB
OIIK-2.3. IIpoBoANT cTaHAApPTHBIC 3HaTh: CTaHAAPTHBIE METOBI TIOTyYCHHS, Kommoxsuywm,
OTIeparIuy IS ONPEACICHUS XUMUYIECKOrO X | MACHTH(UKALUK U HCCIIEIOBAaHNS CBOMCTB TECTUPOBAHHE,
(ha3oBOrO cocTaBa BEIIECTB U MAaTEpUaOB BEILIECTB U MaTepuasoB, IpaBuiIa 3amuTa
HA MX OCHOBE 00paboTKH M OPOPMIICHUS PE3YIHTATOB nmabopaTtopHOH
pabotsl, HopMEl Th paboThI
YMeTh: IPOBOAUTH NPOCTHIE XUMUYECKHUE
OIIBITHI 110 MPEeJJIaraéMbIM METOIMKAM
OIIK-2.4. IIpoBoAUT UCCIENOBAHMS CBOWCTB | 3HATh: CTAHJAPTHBIC METOABI TTOMYUYCHHUS, Kommoxsuywm,
BEIIIECTB M MAaTEPHAJIOB C HCIIOJIb30BAHUEM UACHTU(HUKALIY U NCCIIEJOBaHUS CBOUCTB TECTHPOBAHHE,
CEpHUITHOTO HayYHOTO 000PYIOBAHUS BEILIECTB U MaTepHasoB, IPaBuiIa 3amuTa
00paboTkn 1 0hopMIICHUS PE3ySIbTaTOB nabopaTopHOi
pabote1, HopMel Th paboThI
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3amura a6opaTopHoi padoThI

Ne HanmenoBanue nabopatopHbIX padoT
/1
1. | M3ydyeHne XuMHUYECKOr0 paBHOBECHSI TOMOT€HHON peaKIuu

N3ydenune 3aBUCUMOCTH JABJICHHS HACBILIEHHOTIO 1apa
VHJIMBUYJILHOMN KUIKOCTH OT TEMITEPATYPHI.

3. | Omnpenenenue sHTaNIBNNK 00pa30BaHMsI KPUCTAUIOTUIpATa U3
0€3BOIHOI COJIM U BOBI.
4 Hccnenosanne paBHOBECUS IBYXKOMIIOHEHTHOM CUCTEMBI «KUJIKUI

pacTtBop-map». [locTpoenue nuarpaMMbl «TeMIepaTypa-cocTaBy s
ABYX INOJHOCTBIO CMCIIMBAKOIINXCA )KH,Z[KOCTCﬁ.

5 N3yuenune rereporeHHOro paBHOBECHS B CUCTEME U3 JABYX OTPAaHUYECHHO
pPaCTBOPUMBIX KUJKOCTEH.

6 HccnenoBanne kpucTain3alud OMHAPHBIX JIETKOIUIABKUX CHCTEM.
[TocTpoeHue auarpaMMebl IJIABKOCTH.

7 H3yueHue B3aUMHON pacTBOPUMOCTH KUAKOCTEH B TPEXKOMIIOHEHTHOM
cucteme. ITocTpoenne nuarpaMmel paBHOBECHS B CUCTEMAX C
OrpaHUYEHHOU PaCTBOPUMOCTBIO.

8 Omnpenenenne akTUBallMOHHBIX IaPAMETPOB PEAKLNUN OKUCIIEHUS

MOJIUI-MOHA TTEPOKCHIOM BOJIOPOIa METOAOM OTCUETa BPEMEHH.
W3yueHre KWHETHKY MHBEPCHUU caxapa.

10 | M3ydyeHne KHHETUKU TYUICHH JTIOMUHECLIEHIIUHU (III0OpECIIenHA
OpOMHJIOM KaJTusl.

11 | V3yyeHne KMHETUKH peaKkluy MOJUPOBAHMsI AlIETOHA.

12 | Marematnieckoe MOACIMPOBAHUE CIOKHBIX XUMUYECKUX PEAKITUH.

13 | Onpenenenue 3¢(HEeKTUBHBIX YUCEN IEPEHOCA HOHOB B PACTBOPE

CEpHOM KHUCJIOTBHI.

14 | HccnenoBaHue 3JIEKTPUIECKONM TPOBOAMMOCTH HIIEKTPOJIMTOB B BOJIC.

15 | Onpenenenue KOHCTaHTHI JMCCOLMALMM  OJHOOCHOBHOW  KHUCJIOTBI
METOJIOM U3MEPEHHUS AIEKTPONPOBOJHOCTH PACTBOPOB

16 | UccnenoBanue snementa Jlanuens

17 | OmnpeneneHue MNPOU3BEACHUS PACTBOPUMOCTU TPYIHOPACTBOPUMOIO
COCJIMHEHUS] METOJIOM M3MEPEHUS DIICKTPOIBIKYIINX CHIL

18 | Ompenenenue TeMIepaTypHOl 3aBUCUMOCTH AJIEKTPOJBUKYIIECH CHIIBI
raJlbBAaHMYECKOTO AJIEMEHTA U PacuéT Ha €€ OCHOBE TEPMOTMHAMUYIECKIX
BEJIMYMH XMMHUYECKON PEaKIUH.

[IpoBoautes B hopMe yCTHOTO Ompoca 0 BBHIOIHEHUSI paboThl U MPOBEPKH 0(POPMIICHHOM
paboThI B TaOOPATOPHOM KypHAJIE.

Kpurepun n MeToauka orieHUBaHUS:

OmeHka MpOMeXyTOUHBIX 3HAHWH CTY/ICHTOB Ha J1a0OPaTOPHBIX Pad0Tax OCYIIECTBISETCS
Ha OCHOBAHUH UX OTBETOB HA BOIIPOCHI /ISl CAMOCTOSTEIbHON TTOATOTOBKH.
- 0 6ayIoB BBICTaBIISICTCS CTYACHTY, €CII OH HE BIIAJICET COJlepKaHUEM JIAOOpaTOPHOIl paboTHI;
- 2 Oamna BBICTABISACTCS CTYACHTY, €CIM OH YacCTUYHO BJAJEET COJACpKaHHEM JabopaTopHOM
paboTHI;
- 3 Oania BBICTABIISACTCS CTYJCHTY, €CIIM OH BJAJEeT COJEepKaHUEM JIabopaTopHOi paboOTHI, HO HE
MOXXET OOBSICHUTH IIOJydCHHBIC pPE3yJbTaThl; B paboTe IOMyIIEHBbl OJWH-IBA HeIOYeTa IIpH
OCBEIICHUH OCHOBHOT'O COJICPXKAHUS OTBETA,
— 5 Oaina BBICTaBISICTCS CTYICHTY, €CJIM OH €ciH jJabopaTopHas paboTa BBIIIOJIHEHA B TOJHOM
00beMe U CTYICHT MOXET OOBSICHUTH MOYYCHHBIE PE3YIIbTATHI.
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KosnokBuyMbI
Illecroii cemecTp
IIporpamMmma nepBoro KOJUIOKBUYMa 110 XMMHY€ECKOIl TePMOAMHAMMKE

TepMoMHAMHYECKHE CHUCTEMBI, MX KJIACCH(UKAIMSA, TEPMOIMHAMUYECKUN METOA MX ONMCAHMS.
TepMomMHAMUYECKOE COCTOSIHME CHCTEMBL. TepMOIMHAMHYECKUE MapaMeTpbl COCTOSHMS CHCTEMBI -
VHTEHCUBHBIE Y SKCTEHCHBHBIE.

TepmonuHammueckue mpouecchl. CaMonpon3BOJIbHBIE M HECAMOIIPOU3BOJIbHBIE, TEPMOANHAMUYECKH
o0paTtnuMble 1 He0OpaTUMBbIE, PABHOBECHBIE U HEPABHOBECHBIE ITPOLIECCHI.

[lepoe Hauano (3aKOH) TEPMOAMHAMHUKH, €r0 COJAEpKAHUE M MATeMaTUYeCKUE BBIPAKEHMUSL.
BuyTpennsist sHeprus, sHransnus. Vx coifcta. Temnora u pabotsl pasnuyHoro poaa. O6001eHHbIe
CHJIbI U 0000IIIEHHBIE KOOPIMHATHIL. Bhuncienne n3sMeHeHnsl BHYTPEHHEH SHepIruu, TeIIoThl U paboThI
NP MPOTEKAaHUM pa3IMuYHbIX MpoLeccoB. TemnoeMkocTb. TEIIOEMKOCTH Kak Mepa W3MEHEHUS
BHYTPEHHEH SHEpPruyd WM SHTAIBINU C M3MEHEHHEM TeMIepaTypbl. 3aBUCHMOCTh TEIJIOEMKOCTH
VHIMBUIYaJIbHOTO BEILIECTBA OT TEMIIEPATYPBI.

[lepoe Hayano TEPMOAMHAMHUKM M DSHEpPreTMKa pasiMyHbIX IpoleccoB. 3akoH Ilecca, ero
¢dopmympoBka. CieacTBusi u3 3akoHa lecca W MX NMPUMEHEHHE IJIsI TEPMOXUMUYECKHX PACUETOB.
VpaBaenue Kupxroda. Metonp! pacyera TemioBbIX 3(G(HEKTOB pa3iTMyHbIX (PU3NUECKUX U XUMUYECKUX
nporeccoB. TaOmMIl CTAaHZAPTHBIX TEPMOAMHAMHMYECKMX BEIMYMH M HMX HUCIHOJb30BaHHE B
TEepMOIMHAMUYECKUX pacyeTax. Pacuer Terunosbix 3¢ dexroB no qanasM Hy u He; -H v H°,98 u HC;
- H°298. Pacuers! ¢ ncnons3oBaneM ypaBHeHus [ '166ca - ['enpmronsia.

Bropoe Hauyano (3akoH) TepMOAMHAMUKH. TepMOIMHAMUYECKUE METObl PaCCMOTPEHHUS BOIpOca O
BO3MOYKHOCTH U HAIpaBJIEHUH CaMOIIPOU3BOJIBHOIO MPOTEKaHUs MpoleccoB. CTaThucTHUeCKas MpUpoaa
BTOPOTO 3aKOHA. YpaBHEHUE BTOPOTO 3aKOHA [T 00pAaTUMBIX U HEOOPATUMBIX TIporieccoB. DHTporus. Eé
OCHOBHBIE CBOMCTBA. DHTPOMNHUS KaK KOOPMHATA COCTOSHUS B SIBICHUSX TeriooOMeHa. MeTozpl pacyera
M3MEHEHUs] SHTPONMHU TIPU TMPOTEKAHUM DPA3IMYHBIX IPOLECCOB. AOCOMOTHAS SHTponMs. Bbrumcrienue
a0COJTFOTHOM SHTPONMM U €€ M3MeHeHHsl. VI3MeHeHne SHTPOINN W30JMPOBAHHOW CUCTEMBI U HAIpaBlICHHE
nporiecca. Kputepun BO3MOKHOCTH HampaBlieHMsT U TIpeJieia MPOTEKaHWs pPasfIMYHbIX MPOLIECCOB B
W30JIMPOBaHHON CHCTEME.

OOBenMHEHHOE YpaBHEHHE TIEPBOTO M BTOPOTO Havall TEPMOIMHAMUKH ((DyHTAMEHTATbHOE YpaBHEHHE
I'n66c¢a). 3naueHre 3toro ypaBHeHus. PyHIaMeHTaIbHbIE ypaBHEHUs [ MO0Ca ISt OTKPBITBIX M 3aKPBITHIX
CHCTEM.

Meron TepMomHamuyeckux (yHKuuid [100ca. BHyTpeHHSsT SHEPrus M SHTAIBIMSA KaK W30XOpPHO-
W303HTPONMIAHBINA 1 N300apHO-U303HTPOIMIAHBIA TIOTCHITHATBL.

Oneprust T'enbmronbia 1 sHeprust [ub0ca, ux nonmuele g deperimansl, cBoiicta F u G. YaioBus
paBHOBECHS] M MPOTEKaHWs] MPOILIECCOB IPU TOCTOSIHCTBE JABIECHHMS M TEMIlEpaTypbl WM o0beMa U
TEMIIEPaTypbl.

Xapakreprctideckre Gyakipm. Vix ceoiictsa. Cesi3u Mexny Humd. EctecTBeHHBIE epeMennbie. Kpureprn
BO3MOKHOCTH CaMOIIPOU3BOJIEHOTO TEYEHHsI TIPOLIECCOB U KPUTEPUN YCTOMUYMBOIO PABHOBECHS B 3aKPBITHIX
CHCTeMax JUISl Pa3IMYHbIX YCIOBUI CYILIECTBOBAHUS CHCTEMBI.

Vpasuenue [ u66ca-I enmsmronsiia. Ero BeiBog,. Pasmunsie popmel 31010 ypaBHeHMs. DU3HUYECKUil CMBICT
BEJTMYMH, BXOSIIIMX B ypaBHeHHe [ 100ca - I'embmronsiia. 3HaueHve ypaBHeHHs. BimsiHrie Temnieparypbl Ha
m3MeHeHue >ueprun [ mooca. Meronp pacuera AG.

Xumpdeckre noTeHIMabl. VX cBoicTBAa. XMMHUYECKHE MOTCHIMAIBI OIHOKOMIIOHEHTHBIX CHCTEM.
CBsi3b XMMHYECKUX TIOTEHIINAIOB C 3Heprueii [ nooca.

TepmommHaMUYIECKHi METOIT aKTUBHOCTH. Ero cyTh. AKTUBHOCTD, KOO((PUITHEHT aKTUBHOCTH. JleTydecTb
u koodhrmment nerydectd. Dmuyeckuii cMmbici Kod(p@UIIEHTa aKTUBHOCTU (JerTydecTu). Pasmuunble
METO/IbI OTPEIETIEHUS JIETYUECTH PeaIbHbIX Ta30B.

IIporpamma BTOPOro KOJNIOKBHYMa 110 XHMH4YECKOH TePMOIMHAMUKE

PactBopbl. OOmias xapakTepucTuka pacTBOpoB. CrHocoObl BBIpaKEHMsI COCTaBa PacTBOPOB.
WneanbHple M HeuzaealbHble pacTBOphl. llapuuanbHble MOJSPHBIE BEJIWYMHBI, MX CBOWMCTBA.
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Paznuune Mexay napuvalbHBIMA MOJSIPHBIMU BEJIMYMHAMU W XUMUYECKHUMHU MOTECHIMAJIAMM.
VYpasuenus ['n66ca-/lrorema.

WneanpHble pacTBOpbl. Paznnuue Mexay NOHATUAMU “UealibHBIM pacTBOp” M “UI€asIbHBIA ras’.
TepmonuHaMuyeckue CBOMCTBA HJEalbHBIX PAcTBOPOB. 3aBUCHMOCTb XHMHMYECKUX IOTEHIHATIOB
KOMITOHEHTOB HJICAJTBHOTO pacTBOpa OT cocTaBa. DyHKIMM CMELIEHHs HACAIBHBIX PacTBOpOB. [laBieHue
napa HaJl UIeTbHBIMHU U TIPENIENTLHO pa30aBIeHHBIMU pacTBopaMu. 3akoHbl Payrs, ['enpu, [lansToHa.

Heuneansuele pactBopsl. llpenensHo pazbaBiieHHbIE pacTBOpPHI. TepMOAMHAMMYECKUN METO]
aKTUBHOCTH, €ro cyTh. Koadpdunuents! aktuBHOCTH. CTaHJapTHBIE COCTOSHUSI.

PaBHOBecue “KUIKOCTh-TIap” B OMHApPHBIX cUcTeMax. /lmarpaMMbl COCTOSIHUS, UCIIONIb3yEMbIe
JUIs OTIMCAHUs CBOWCTB OWHApHBIX pacTBOpoB. Jlmarpammbl “o0iee JgaBieHHE-COCTaB” U
’TeMIlepaTypa-cocTaB” HUACAIBHBIX M HEUACAIBHBIX JKUAKUX pacTBOpPoB. (OCHOBHBIE THIIBI
OTKJIOHEHUW OT 3aKOHOB HJICAJIbHBIX PAacTBOPOB. A3EOTPOIHBIE CMECHM M HMX CBOMCTBA. 3aKOHBI
I'n66ca-KonoBasnioBa, ux aHanu3. PazneneHue HEOTpaHUYEHHO CMELIMBAIOIIUXCS KHJIKOCTEH
METOJIOM ePErOHKH.

PaBHOBecue ‘“KMIKOCTb-KUAKOCTh B CHCTEMAaxX C OTPAaHMYEHHOW B3aMMHON PacTBOPUMOCTBIO
xunkocteil. Ilpumenenue mnpaBuna ¢a3 k TakuMm cuctemaMm. Kpusble paccioenus. BnusiHue
TEMIIEPATYpPBl HA B3aUMHYIO PACTBOPUMOCTh. CONpsKEHHBIE PACTBOPHI.

KomnuratuBHble CBOMCTBA pacTBOPOB. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHUS U TEMIEpPaTyphbl
3aMep3aHMs OT COCTaBa M CBOMCTB YMCTHIX KOMIIOHEHTOB B HI€aJIbHBIX, NPEJIEIbHO Pa30aBIeHHBIX
U HeuAeaJbHBIX pacTBopax. Kpuockonmuueckas u 20yauocKonuueckass MmocTosHHble. UWx
¢buznueckuii cmbici. Kprockonus u 30yanoCKonus.

Ocmotuueckue siBneHus. YpasHenue Baut-I'odda, ero repmoarnamMuyueckuii BHIBO/I.

PacnipenienneHne  pacTBOPEHHOrO  BEIIECTBA  MEXAYy  JIBYMsS  HECMEIIHMBAIOIUMUCS
pactBopuTtensiMu. KoncranTa pacnpeenenus u ko3hGULIUEHT pacnpeaeneHns. JKCTpaKus.

IIporpamma TpeTbero KOJNIOKBHYMA 10 XUMHYECKOH TePMOINHAMHIKE

['ereporenHslie — 1 ToMOreHHsle cucteMbl. OOmme nousTus U onpeneneHus. daza, COCTaBISAIONIE
BEILIECTBA, KOMIIOHEHT, YHCIO KOMIIOHEHTOB, CTENEeHb CBOOOMBI (BapuaHTHOCTH). Pacuer umcna
KOMITIOHEHTOB, uucia (a3 W cremeHed CBOOONIBI MPU OTCYTCTBUM pEAKIMH MEXIy BeIIECTBAMH,
oOpazyromumu cuctemy. Ycous (azoBoro paBHoBecust. [Ipasuiio a3 [ub6ca, ero anamms.

Juarpammbl coctostHust. OOIIMe NPUHIMUIBI UX TOCTPOeHUs. [IpUHIMIT COOTBETCTBUS M MPHHIIUIT
HempepbIBHOCTH. PUrypaTtuBHbIe TOUKH. OCHOBHBIE TUITHI 0OBEMHOM U IIIOCKOM JHarpaMm.

®azoBble paBHOBECHS B OJHOKOMIIOHEHTHBIX cHcTeMax. (da3oBble mepexonibl MEPBOro U BTOPOTO
pona. YpasHenue Knaysuyca -Knanelipona. Ero BeiBox n ananus. IIpumenenue ypasaenus Knaysuyca -
Knareiipona k paBHOBECHsIM MEXIy KOHICHCHPOBAHHOM M Tra3000paszHON (hazaMH M K PaBHOBECHSM
MEX]Ty IByMs KOHJICHCUPOBaHHBIMH (hazamMu.

[Tnockas auarpamma COCTOSIHMSI OJHOKOMIIOHEHTHBIX chcTeM B koopauHatax P - T. Ilpumenenue
npaBwia a3 K OIHOKOMIIOHEHTHbIM cucteMaM. lloHstne 00 oOBbeMHBIX auarpammax. llmockas
Jarpamma BOJIbl, €€ TIOIPOOHBI aHaIIu3.

dazoBoe paBHOBECHE B JIByXKOMIIOHEHTHbIX cucrtemax. [IpumeHenne mpaBuna (a3
JIByXKOMIIOHEHTHbIM cucteMaMm. [locTpoeHue auarpamMm COCTOSHHS JIByXKOMITIOHEHTHBIX CHCTEM.
Omnpenenenne uncna (a3 Ha rIockoi iuarpamme. [paBuiio peryara.

PaBHOBecne B cucremax "TBepmoe TeNO - KHUIKOCTH'. OCHOBHBIE TUMBI JAHArPaMM pPAaBHOBECHS
"TBepaast aza - paciuia” B OMHapHBIX cucTeMax. J(parpammel mi1aBkocTu. VX aHamms.

CucteMbl € HEOrpaHMYEHHOH pAaCTBOPUMOCTHIO KOMIIOHEHTOB B JKWJAKOM M B3aUMHOMU
HEpPacCTBOPUMOCTBIO B TBEPAOM COCTOSHMU (CHCTEMBI C TPOCTOM 3BTEKTHKOM). IlompoOHbIil aHamm3
quarpamMM. JIMHMM JMKBHIyca M COJIMIYCa. OBTEKTMUECKHE TOYKH. Tepmuueckuil aHanmms. Kpusble
OXJIXKJICHUS PacIUIaBOB pa3lIMYHOro cocrasa. IlocTpoeHne nuarpaMM COCTOSIHUSI ABYXKOMIIOHEHTHBIX
CHCTEM MO KPUBBIM OxJaxkaeHus. Tpeyrompauk TamMmmana.

@a3oBble paBHOBECHs] B TPEXKOMIIOHEHTHBIX cucTeMax. [lpuMenenue mpaBwia ¢a3 K
TPEXKOMIIOHEHTHBIM cHcTeMaM. ['paduueckoe nM300pa’keHHE COCTaBa M CBOMCTB TPEXKOMIIOHEHTHBIX
cucreM. Metozpl [ 166ca u Pozeboma. M30TepMbl pacTBOPUMOCTH TPEXKOMIIOHEHTHBIX cucTeM. [IpaBuio
Tapacenkosa.
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IIporpamma 4eTBepTOro KO/NIOKBMYMA 10 XUMHYECKOH TePMOIHHAMHUKE

®dyHnameHTanbHble ypaBHeHHs ['nO0Oca. Xapaxrtepuctuueckue ¢yHkuuu. DHeprus ['mubdOca,
sHepruss [enmpMromeiia, ux cBoiictBa. OOmMe  yClIOBUS  PaBHOBECHS U KPUTEPHH
CaMOIPOU3BOJIBHOTO MPOTEKAHUS IPOLECCOB Ul Pa3IUYHBIX YCIOBHH CyIIECTBOBAaHUS CHCTEMBI,
BbIpa)XKEHHBIE Uepe3 XxapakTepuctTuyeckue GpyHkimu. YpasHenue ' uooca — I'ensmromnsbiia.

CBsa3p MeXIy MacCaMH OTHENIbHBIX KOMIIOHEHTOB pEaklMu. XHWMHYECKas NEpEMEHHas, ee
¢usnueckuii cMpica. M3menenune sHepruu ['m66ca kak (yHKIUS XMUMHUYECKOM MEepeMEeHHOW IpH
MIPOTEKaHUM XHUMHUYECKoro mpouecca. OyHaameHTalbHOe ypaBHeHHE ['mOOca mpu XUMHYECKOM
IIPEBPAILLCHUH B CUCTEME.

Xumuaeckoe cpoactBo. CpoactBo mo jae-onme. M3omerpuyeckas paboTa XUMHUYECKOTO
rpolrecca Kak TEpMOJAMHAMHUYECKAs MEPA XUMUYECKOrO CpoACTBa. M30TepMa XMMUYECKOU peakLiUuu
Bautr — Todda. Ee BriBoa. Ananmus ypaBHeHus. OrpeneneHHe HampaBlIeHHUs Mpolecca I0
YPaBHEHUIO N30TEPMbl XUMHUUECKOH pPEaKIINH.

CrangapTHoe cocTosHuEe cucTembl. CTaHgapTHblE 3HaueHUs »Hepruu ['udbOca u sHEprum
I'enbmronbua. Csi3b CTaHIApTHBIX >Hepruu ['mbOca u sHeprum [enmpmronbiia ¢ KOHCTaHTaMHU
xumudeckoro paBHoBecus Ky m K, Pacuer crammaprHoii »Heprum ['mOb6ca, ecnu maBieHHe
BBIpaXEHO B mackaaax. CTaHJapTHOE XUMHUYECKOE CpOACTBO. lcmonb3oBaHME CTaHIapTHOIO
n3MeHeHus sHeprun ['mb6ca st nmoydyeHus npuOIMKEHHBIX JTaHHBIX O MPOTEKAaHUU XUMHUYECKUX
peakuuii. dusnueckuii cmpica BennanH AG u AG®.

XUMHYECKOE paBHOBECHE. TepMOIMHAMUYECKHE YCIOBUS XMMHUYECKOTO PABHOBECHUS. 3aKOH
neucteusg Macc. Ero tepMoavHaMU4eCKHH BbIBOZ. UMCIIEHHOE 3HAYEHUE TEPMOAMHAMHYECKOU
KOHCTAaHThl PaBHOBECHs KaK KOJIMYECTBEHHass Mepa CIIOCOOHOCTH BellecTBA K XHMHUYECKOMY
IIPEBpALICHUIO 10 IyTH, 3aJaBaéMOMY ypaBHEHHEM peakuuu. TepMonnHaMUYecKue U
KOHIIEHTPAIIMOHHBbIE KOHCTAHTHI paBHOBecHs. Pa3nuuHbie (OpMBbI 3amucH KOHCTAHT PAaBHOBECHS.
Cea3b Mmexny Ky, K, Ko, K, Ky, K,. CBs13p MKy TEpMOAUHAMHUYECKUMH KOHCTAHTAMU PABHOBECHS
U CTaHAApTHBIMH W3MEHEeHHsMHU oHeprun [ub6bca wu osHeprum Ilenpmromsua. Cesizb
TEPMOAMHAMUYECKUX KOHCTAHT pABHOBECUS CO CTaHAAPTHBIMH M3MEHEHUSMH DSHTAJIbIUU U
SHTPOIIHH.

OKCIIEpUMEHTAJIBHBIE METOJbl ONpEeAe/eHUsl KOHCTaHT paBHoBecus. Meron O/IC, ero
JIOCTOMHCTBA U OTPAaHUYECHUS.

['ereporenHble XumMuueckue paBHoOBecHs. OCOOEHHOCTH UX TEPMOIMHAMHUYECKOIO OIMUCAHMA.
KoHCcTaHTBl paBHOBECHS TE€TEPOreHHBIX IIPOLIECCOB. PacdyeTsl XUMHUYECKMX paBHOBECHM B
reTEPOreHHbIX XUMUYECKUX CUCTEMAX.

Bnusnue pasnuyHbix (akTOpoB (TeMIleparyphl, JaBi€HMs, NMPUCYTCTBUS HHEPTHOTO Trasa,
COOTHOUIEHMSI pEAareHTOB U Jp.) HA XUMHUYECKOE PABHOBECHE.

3aBUCUMOCTh KOHCTaHT PaBHOBECHS OT TEMIIEPATyphl. YpaBHEHUS U300apbl U U30X0phl BaHT —
l'opdba m ux tepmommHamuyeckuil BbIBoA. OmpeneneHue TEIUIOBBIX 3(PPEKTOB XUMHUUECKHUX
pEeaKIuil o TEMITEpaTypPHOM 3aBUCUMOCTH KOHCTAHT PABHOBECHSI.

PacueTHple METOABI ONpPENEICHUS KOHCTAaHT paBHOBecHsA. PacueT KOHCTaHT paBHOBECHS,
M3MEHEHHS CTaHIapTHBIX dHepruil [ mo6ca u sHepruit ['enpmronbia nmpu 6a30Boi Temmeparype (1o
M3MEHEHUIO CTaHJIApTHBIX dHepruu ['mb6ca mpu oOpa3oBaHMM JAaHHOTO BEIIECTBA M3 IMPOCTBIX
BEIECTB; 10 M3MEHEHWIO CTAaHJAPTHBIX SHTAJIBIUN M SHTPONHM KOMIIOHEHTOB PEaKIUH, IyTEM
KOMOMHUPOBaHMs peakiuil, MO JaHHBIM O Jorapupmax KOHCTAHT PABHOBECHS peaKIUi
o0pa30BaHUs pearupyromux BemecTB u ap.). Micnoab3oBaHNe CIpaBOYHBIX IaHHBIX IIPU pacyeTax.

PacueT KOHCTaHT paBHOBECHs JUIS TEMIIEpaTyp, OTIMYHBIX OT Oa3zoBoi. Mcmonb3oBaHue
n300apbl M M30XOpbl XUMHYECKOM peakuuu s ONpEeIesIeHUsT KOHCTAaHT paBHOBECHS MPHU
pa3NUYHBIX TEMIIEpaTypax. YpaBHEHHE IiepBoro mnpuompkeHus. OOnacTb €ro HpUMEHEHHS.
JlanHble, HEOOXOAMMBbIE JUIsl pacdyeTa 3HAUY€HUN KOHCTAHT PABHOBECUS B IIHMPOKOM JHMAara3oHe
Temneparyp. YpaBHeHue ['abepa. CrpaBouHble [aHHBIE O 3aBHUCUMOCTH TEPMOJMHAMHUYECKHX
KOHCTaHT PaBHOBECHS BAKHENUIINX Ia30BbIX PEAKIUN OT TEMIIEPATYpHI.

PacueTsl XMMHYECKUX pPAaBHOBECHUH Yepe3 CTaHAAPTHbIE SHTPONUHM M TEIJIOThl 0O0pa3oBaHUs
(9HTaJIBIMM) KOMIIOHEHTOB pEaklWU. YPaBHEHHUs MEPBOrO W BTOPOTO MpHOIMKeHus. Beiuncnenue
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CTaHJApTHOrO M3MeHeHuss osHepruu I[ub6ca mno wmerony Temkmna wu  IlIBapumana.
[TocnenoBaTeIbHOCTD pacdyeTa KOHCTAHT PaBHOBECHS XUMHUYECKIX PEAKIIUH 3TUM METOOM.

[TpuBenennsle sHeprum I'mb6ca. Mx wucnosnb3oBaHWe UIs pacyeTa KOHCTAHT PABHOBECHSL.
[Tpumenenue Tabauil.

Mertoapl MPAKTUYECKUX PacyeToB B TEPMOJMHAMUKE XMMUYECKHX peakiuid. PacueTsl BbIXoza
MIPOMYKTOB PEAKIMi Pa3UYHBIX THUTIOB. BBIUNCIEHHE cOCTaBa PaBHOBECHBIX CMECEH HaealbHBIX
ra3oB. Pacuer KOHCTaHT paBHOBECHS M COCTaBa Ui CMECU peasibHbIX Ta3oB. Pacuer KOHCTaHT
paBHOBECHSI W COCTaBa [UII CMECH peallbHBIX Ta30B. Poib KOX(PPHUIMEHTOB aKTHBHOCTH
(;metydectn). MeTo/ipl BBIYHCICHUS JIETyYECTeH KOMIIOHEHTOB CMECH T'a30B.

PacueT BBIXOIOB MPOAYKTOB NMPH NMPOTEKaHWUHM PEaKIUi B pacTBopax. BBIXoJ MpPOIYKTOB MpH
COBMECTHOM IPOTEKAaHUU HECKOJIIBKUX XUMHYECKUX PEAKIIUH.

CenbMmoii cemecTp
IIporpaMmma nepBoro KOJJIOKBMyMa 10 KMHETHKE

Kunernueckas kpusas. OnpezneneHue. Bun KMHETHYECKUX KPUBBIX JUISl HCXOAHBIX PEAreHTOB,
IIPOMEKYTOYHBIX U KOHEUHBIX ITPOJYKTOB PEAKIUH.

CkopocTh XxuMuyeckod peakuuu. OmnpeneneHue A TOMOIEHHOM pEaKIUU B 3aKpBITON
cucreme. PazmepHocTh ckopoctu. CpenHss, UCTUHHAS U HadaJlbHasg CKOpOCTH. CKOPOCTh peakiuu
10 KOMIIOHEHTaM U CKOPOCTb PEaKIH.

Beluucnenne HMCTUHHOW CKOPOCTHM pPEAKUWH W3 SKCIIEPUMEHTAIBHBIX JaHHbIX. OnucaHue
KUHETHYECKUX KPUBBIX MIOJIMHOMOM M BBIYHCIIEHUE CKOPOCTEH B JIIOObIE MOMEHTHI BPEMEHHU.

®opMyIMpOBKa 3aK0Ha AercTBUA Macc. [Ipumepsr.

KoHcTaHTa CKOpOCTH XMMHUUYECKOW peakiuu, ee (PU3N4YeCKUidl cMbICi. PasMepHOCTH KOHCTAaHT
CKOPOCTEH.

[Topsimok peakuuu (10 UCXOJHBIM peareHTaM, CyMMapHbIil). MoNeKyIIpHOCTh peakiuu.

OrmnpeneneHne NOpsAJIKAa M KOHCTAaHTBl CKOPOCTH PEAaKUUU W3 SKCIIEPUMEHTAIBHBIX JaHHBIX
middepeHnanbHbIM U HHTETPAIbHBIM METOIAMH.

VYpaBuenue Appennyca. u3nueckuii CMbICI U pa3MEPHOCTU BEIUUNH, BXOIAIINX B YPaBHEHUE
AppeHnnyca.

Beluucnenne  SHepruM  aKTHBAIMM W NPEIIKCIIOHEHIMAJIBHOTO  MHOXHUTENS U3
AKCIEPUMEHTAJIbHBIX TAHHBIX.

IIporpamMmma BTOPOro KOJNIOKBHYMA 110 KHHETHKE

I. Karanutnueckue peakunu

1.1. KncnoTHO-OCHOBHOM KaTaJIns.

[Tpumeps! peakiuii, KaTaIM3UPYEMbIX KUCIOTON M ocHOBaHUEM. CrienupuuecKkuil KUCIOTHBIN
Karajus. Bimsiaue koHnentpanud H;O' Ha CKOpOCTh KaTalWUTHYECKOro mporecca. JlnarpaMmel
Ckpabana. O6umii KUCIOTHBIHN Katanus. [IporonuTryeckuii 1 mpoToTponHbId MexaHu3M. Komrekc
Bant-T'odda n kommiekc Appenuyca.

1.2. depMeHTAaTUBHBIN KaTaaus.

OcoOeHHOCTH (PEepMEHTOB KaK KaTaau3aTopoB. MexaHu3M W KHHETUKa (DepMEHTATUBHO-
KaTaJIUTUYECKUX peakluid. YpaBHeHHe Muxasiuca-MeHTeH.

1.3. ABTOKaTaJINTHYECKUE PEAKIINN.

[Tpumepbl aBTOKaTAIUTHYECKUX peakuuil. OcoOble y4acTKH M 0COOBbIe TOUKH KHMHETHYECKOU
KpUBOM aBTOKaTaduTHuecKux peakuuil. JluddepenuuanbHoe UM HHTErpajibHOE ypaBHEHHE
aBTOKaTaiau3a B Oe3pa3MepHbIX KoopAuHaTax. OmnpeneneHue MopsAaKa peakiu M0 KUHETHYEeCKOH
KPHBOM.

II. LlenHble peakuuu

2.1. llentHbIe HEPA3BETBICHHBIE PEAKIUN.

OcHOBHBIE TOHATUS M oONpeleseHus. JIMHa Lenu, CKOpOCTh LENHON HEpa3BETBICHHON
peakuu. JnemMeHTapHble akThl. [IprMeHeHHe MeToja KBa3MCTAlMOHAPHBIX KOHIEHTPALMH IS
pacyeTa CKOPOCTH peakiiy. BiusHue MexaHn3Ma oOpbIBa IIEH Ha CKOPOCTh PEaAKIINU.

2.2. llentHas pa3BETBICHHAs PEAKLIUS.
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ITocTynatsl TeopuM LEMHON pa3BETBIEHHOW peakiuu. POpMaTbHO-KMHETUYECKOE OINHCAHUE
KMHETUKH peakuuu. MexaHu3M M KHHETHKa peakluu OKHUCIeHus Bojaopona. Ilpenensl nenHoit
pa3BeTBIEHHOMN peakiuu. [IoHsaTHE 0 MOITYOCTPOBE BOCIIIIAMEHEHHS.

2.3. llentHas BBIPOKIEHHO-PA3BETBICHHAS PEAKLIHS.

MexaHu3M OKHMCJIEHHS OPTaHUYECKUX COeITMHEHUH B KUAKOH (haze Kak MpUMEp BBIPOXKICHHO-
pa3BeTBiIeHHON peakuuu. CKOpOCTh peakluud B KUHETHUECKOM M JAU(PPY3MOHHOM pEeXUME.
TopmorkeHHe peakluy OKUCICHUs 100aBKaMyi HHTHOUTOPOB. THIIBI MHTHOUTOPOB.

III. ®oroxumMuyecKue peakiuu

Oco0eHHOCTh peakluii, THrHOUPOBaHHBIX CBeTOM. OOJacTH NMpUMEHEHUs (HOTOXUMHUYECKUX
peakuuii. Ilkana snexTpoMarHuTHEIX BosiH. OcHOBHBIE 3ak0oHbI Goroxumun (I'porryca-Zpennepa,
Byrepa-Jlambepra-bepa, OHHIITEHHA. OJNEeKTpOHHbBIE COCTOSIHUS u J€3aKTUBaLIHAS
(hoTOBO3OYKIEHHBIX ~ MOJIeKyn (muarpamma  SA6moHckoro). dmyopecueHmuss ©  TyUIEHUE
¢ryopecuenuuu. Ypasaenue lltepaa-Donbmepa.

IIporpamMmma Ko/LUIOKBHYMA 110 3J1€KTPOXUMHUH

OnexTponutThl. Teopus 3IIEKTPOIUTHUECKOM auccoluanuu, €€ Henoctatku. CoBpeMeHHas
Teopus. TepMoaMHAMUYECKOE OINKUCAHME PACTBOPOB 3JIEKTPOJUTOB. CyThb METONAa AKTHMBHOCTH.
AKTUBHOCTB 00IIasi, OT/AEIbHBIX MOHOB, CPEHsS MOHHAs aKTHBHOCTh. KoadduiueHt aktuBHOCTH
OTAENIbHBIX MOHOB M CPEAHMN MOHHBIN KOA((UIMEHT aKTHUBHOCTH, CBSI3b Mexay HUMH. MoHHas
CHJIa pacTBOpa.

Hon-voHHble B3auMojeHCcTBUSL B pacTBopax. Teopust [eGas-Ttokkens. YpaBHenue [lebas-
['fokKest mepBoro, BTOPOTo U TPEThEro NpuOMKEeHHH, 00JIaCTH UX TPUMEHEHUH.

PaBHOBecHbIE 1 HEpAaBHOBECHBIE SIBJICHHS B pacTBOpax 3JeKTpoiuToB. Juddysus u murpanus
HOHOB B pacTBopax. YpaBHeHune HepHcra-OiHIITElHA. OieKkTpudeckas IMPOBOAUMOCTh
(97€KTPONPOBOIHOCTh) PACTBOPOB. YJeTbHAs, MOJISIPHAsl U SKBUBAJICHTHAs JIEKTPOIPOBOJAHOCTH,
UX OIpelNeleHHe U  CBA3b MEXJIy HHMHM. DBinMsHuMEe KOHLIEHTpallMM pacTBopa Ha
ANEKTPONPOBOAHOCTH. [IpeaenbHas anekTponpoBoAHOCTh. 3akoH Konmbpayiia. Yucna nepeHoca.

OnexrpodopeTnueckuil U penakcaroHHbIH 3¢ ¢ekThl. YpaBHeHne Onzarepa, o0nacTb €ro
npuMmenenus. Dpdextor [ebas-Danpkenrarena u Buna.

O060011eHHas AIEKTPOXUMHUYECcKas cucteMa. ['anbBanndeckuid sneMeHT. OCHOBHBIE TOJOKEHHS
MEXIyHApOJHON KOHBEHLMHU 00 3JEKTPOABMXKYIEH cuie (3.4.C.) U AJIEKTPOIHBIX MOTEHIUANaX.
Cxemarnyeckas 3alUCh TajJbBaHWYECKUX 3JI€eMEHTOB. HammcaHue peakiuuii, NpOTEKAOIIUX Ha
EKTPOAAX U B FAJIbBAHUYECKOM JJIEMEHTE B LIEJIOM.

TepmonuHamMuka OOpAaTHUMBIX 3IEKTPUUYECKUX CUCTEM. TemmeparypHas 3aBUCHUMOCTH 3.1.C.
Pacyer koHCTaHT paBHOBeCHS U APYTUX TEPMOJMHAMUYECKUX XaPAKTEPUCTUK DIEKTPOXUMUYECKUX
peakuuii (AG, AH, AS, ACp) mo nmanHeiM 00 3. 1. C. TalbBaHUYECKUX KOIPPUIIMEHTOB U HX
TeMIepaTypHBIX Koa(puLneHTax.

Ckauky MOTEHIMaja Ha rpaHHIe pas3ziena (a3 B 3JIEKTPOXUMHUYECKHX cucTeMaX. OCHOBHBIE
MIPUYMHBI UX BOZHUKHOBEHHS. 3. /1. C. TAJIbBAaHUYECKOI0 AJIEMEHTA KaKk CyMMa CKayKOB MTOTEHIIMAA.
Ilorenuman oanexkrpoga. Bomopomnas mkana mnoreHuuanoB. CTaHIapTHBIE — DJIEKTPOAHbIE
noTeHIMabl. KOHIIEHTpallMOHHas 3aBUCHMOCTD 3JIEKTPOJHBIX OTEHIMAIOB. YpaBHeHne HepHcra.

Onexrpopl. Kiaccuduxanus 3meKkTpo1oB. DAEKTPObl IEPBOTO U BTOPOTO PO, aMaibraMHbIE,
ra3oBbIE€ U PEIOKCH-IEKTPOJIbI (TTOIPOOHO O KaKIIOM BHJIEC DJIEKTPOMIOB: OOIIas XapaKTEPUCTHKA;
cXeMaTh4ecKasl 3alluCh; PEaKLMM, MPOTEKAIOIIME Ha D3JIEKTPOJAAaxX; YPaBHEHMS JUISl IEKTPOIHBIX
MOTEHIMAJIOB; BaYKHEHIIINE IPEICTaBUTENN KaX/I0T0 BUIA; UX IPUMEHEHHE).

Onexrpoxumudeckue uenu. Ipuniune! knaccudukanuu. Lenu ¢ nepeHocoM u 6e3 nepeHoca.
@uznueckue nenu. Xumudeckue nenu. KoHneHTpauuoHHbIe HETH.

Juddy3nonnsle mnoTeHUMaANbl. MeToAbl OLEHKM HX BedUuuHBL. CrnocoObl yMEHbIICHHS
T GY3MOHHBIX TOTEHIIMAIOB HA TPaHMIIE JBYX JKUIKOCTEH.

O6nactu NpUMEHEHUS] METO/A 3.]1.C.

XUMHYECKHE JEUCTBUS DIEKTPUYECKOro Toka. 3akoHbl Dapanes, HX CYIIHOCTb H
¢dopmymupoBku. Brixon BemecTBa mo TOKy. [ITOTHOCTH TOKa Kak Mepa CKOPOCTH 3JIEKTPOJHOTO
rporecca.
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PaBHOBECHBIE ¥ HEPABHOBECHBIC IEKTPOXUMHUYECKHUE CUCTEMBI. 11X OCHOBHBIE npU3HAKU. TOK
obMmeHa. DOnekTpoigHas  nosspusanua.  OCHOBHbIE  CTaguM  DJICKTPOJIHBIX  IPOLIECCOB.
JInmutupyromue craguu. [lonsgpu3anmoHHBIE XapaKTEPUCTUKU (TOJISAPU3ALMOHHBIE KPHUBBIE).
[Iepenanpspokenue.

Kputepuu u MeTonnka olleHUBAHUSA:
- 10 6a10B BBICTABISAETCS CTYACHTY 3a INTyOOKOE U MPOYHOE YCBOGHUE MaTepHalia TEMBI, JaHbI
MIOJIHBIE, TIOCIIEA0BATENbHBIE, TPAMOTHBIE U JIOTUYECKH M3J1araeMble OTBETHI, OCYILIECTBICHO
BOCIIPOM3BEJICHHE YUeOHOro MaTepuaia ¢ TpedyeMoil CTeNeHbI0 TOUHOCTH;
- 7 0amioB BBICTABIAETCA CTYAEGHTY 3a HaJUM4We HECYIIECTBEHHBIX OIIMOOK, YBEPEHHO
UCTIPABIIAEMBIX O0YYalOIMMCsI TIOCJE JOMOJHUTENbHBIX M HaBOAAILIMX BOMPOCOB, JEMOHCTPAIHIO
oOyyaromumMcs 3HaHU B 00beMe MPOUJEHHONW MPOrpaMMBbl, a TaK)Ke YETKOE M3JI0KEeHHE Y4eOHOro
MaTepuana,
- 4 Gasuta BBICTABIIETCA CTYACHTY 3a HaJM4KE HECYIIECTBEHHBIX OLIMOOK B OTBETE, HE
UCTIPABIIIEMBIX 00yUYaAIOIIMMCS, IEMOHCTPAIIUIO 00YyYaIOIIMMCS HEIOCTATOUYHO MOJTHBIX 3HAHUH 110
MPONEHHON IporpaMMe, a TaK)Ke He CTPYKTYPHUPOBAHHOE, HE CTPOMHOE U3JI0KEHUE Y4eOHOTo
MaTepuaa IpHu OTBETE;
- 0 GayyIoB BBICTABIISIETCS CTYJICHTY 3a HE3HAHHME MaTepHasa TeMbl WM pa3zielia, TakkKe IIPU OTBETE
BO3HHMKAIOT CEPbE3HbIE OINOKH U €CJIM paboTa BBHIIIOJIHEHA B HECOOTBETCTBUU C 3aJJaHHEM

TecTtupoBanue
1. [Ipu 3apsiKe CBUHIIOBOTO aKKyMYJISITOpA Ha aHOJIE TTPOTEKAET MPOLECC
1) PbSO, + 2e <> Pb + SO42_
2) PbSO,+2H,0 < PbO; +4H" + SO, + 2e
3) PbO, +4H" + SO.* + 2e <> PbSO, + 2H,0
4) Pb+ SOs* <> PbSO, + 2e

2. Ilpu paboTe raylbBaHMYECKOTO 3JIEMEHTA B CTAaHIAPTHBIX YCIOBHUIX TPOUCXOIAT
MPOLIECCHI MPEBPAICHNS XUMHYECKOW YHEPIHH PEarcHTOB B
1) DOneKTpoMarHUTHYIO
2) DJIeKTPHYECKYIO
3) MaruutHy0
4) CaeroByto

3. B ranpBaHMueCcKoM 371eMeHTe U3 HukeneBoro (¢°= -0,25B) u xene3Horo (¢°= -0,44B)
AJIEKTPOJIOB, IOTPYKEHHBIX B | MOJISUIbHBIE PACTBOPBI UX COJIEH, HA aHO/IE€ IPOTEKAET MPOLIECC
1) Fe'-2e << Fe*
2) Fe*'+2e <> Fe'
3) Ni’-2e < Ni*
4) Ni* +2e < Ni’

4. Onpenenuts 3/IC ranbBaHUYECKOro IIEMEHTA, COIEPKAILETO KEJIE3HBINA U cepeOpsIHbIi
sexTpoas B 0,1 MomsibHBIX pacTBopax ux coneit (¢°(Fe?"\Fe) = —0,44B, ¢° (Ag"\Ag) = 0,80B)
1) -1,21
2) 1,21
3) 1,24
4) -1,24

5. Kak cxemMaTnuecku 3arrchlBalOT KAIOMEIbHbBIN 3JIEKTPOJ
1) CI\AgCl Ag
2) SO42' \ Hg2804 R Hg
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3)
4)

1)
2)
3)
4)
1)
2)
3)

4)

CI'\ Hg2Clz, Hg
Hg*"\Hg

6. Uem xapakTepu3yeTcs 3JIEKTPOABIKYLIAs CUIa
PA3HOCTBIO YJIEKTPOAHBIX NOTCHIHAJIOB
CYMMOH 3JIEKTPOJHBIX TOTEHIIMAJIOB
IIPOU3BEIEHUEM BJIEKTPOAHBIX TOTEHLINAIOB
OTHOIICHUEM JJICKTPOAHBIX IMTOTCHIHNATIOB

7. VI3 4ero cocTOMT KOHLIEHTPALMOHHBIN raJbBAHUYECKUH DIIEMEHT:

U3 JBYX OAMHAKOBBIX METAJUIMUECKHX AIEKTPOJOB, OTPYKEHHBIX B PACTBOP COJIM ATOT'O K€
MeTaa

U3 JIBYX Pa3HbIX METAJUINYECKUX DJIEKTPOAOB, IIOIPY>KEHHBIX B PACTBOPHI COJIEH ITHX XKE
METAJJIOB C Pa3HbIMH KOHIIEHTPALUIMU

U3 JIBYX Pa3HbIX METAJUINYECKUX DJIEKTPOAOB, IIOIPY>KEHHBIX B PaCTBOP COJIEN 3TUX
METAJJIOB C O/INHAKOBBIMU KOHLIEHTPALUSIMHU

U3 ABYX OIMHAKOBBIX METANIMYECKHX 3JIEKTPOI0B, NOrPY’KEHHBIX B PACTBOPBI coJIei
3TOrO0 7Ke MeTaJlJIa ¢ Pa3HbIMM KOHLEHTPALUSIMH.

8. M3 xakux 31€KTPOJOB COCTOUT TaIbBAHMUECKUH eMeHT Jlannasi- Akoou
MEJHOTO U KaJIMHEBOTO

KaIMHUEBOT'O U1 IITHHKOBOT'O

MEHOI0 M IMHKOBOI0

IIMHKOBOTO M JKEJIE3HOTO

9. 13 yncna 3anmMcaHHbIX CXEMaTHYECKU AJIEKTPOIOB, YKaKHUTE 3J1ekTpos 1 pona
Zn* " Zn,

Br \ AgBr, Ag

H"\ H,, Pt,

Sn**, Sn*"\ Pt

10. B pabotatomiem rajibBaHHUECKOM 3JIEMEHTE KaTO/I0M SIBIIIETCS JIEKTPOJ], Ha KOTOPOM
BBIJIETISIETCS T'a3

MPOTEKaeT Mpouecc BOCCTAHOBJICHUS

OoJiee OTpULIATEIbHBIN MOTEHIHAT

IIPOTEKAET MPOLECC OKUCIIEHUS

Kpurepun n MeToimKka OEHUBAHHUS:

OnuH TECTOBBIN BOIPOC.

- 1 6ann BbICTaBISIETCS CTYJCHTY, €CIIM OTBET MPABUIIbHBIN;

- 0 6anIoB BHICTABIAETCS CTYACHTY, €CITH OTBET HEIIPABUIIbHBIH.

WTOroBbIil KOHTPOJIb MPOBOJUTCS B BUJAE 3a4€TOB M HK3aMEHOB B 6, 7 ceMectpax. s 3aueta
HEOOXOAMMO BBITIOJIHUTH JTA0OOpATOPHBIE PadOTHI, CIaTh OTYET MO paboTaM, CaTh KOJUIOKBUYMBI U
MPOUTH TECTUPOBAaHUE. OJK3aMEHALIMOHHAs OLIEHKAa CTaBUTCS HAa OCHOBAaHUU MHCHBMEHHOTO H
YCTHOTO OTBETOB I10 K3aMEHAI[MIOHHOMY OUJIETY.

1.

JK3aMeHAUMOHHbIEe OUJIeThI
DK3aMEH SIBJISIETCS] OLICHOYHBIM CPEACTBOM JIJISl BCEX 3TANOB OCBOCHUSI KOMITETEHIIUH.
TumoBbie MaTepHaJIbI K IK3aMEHY
Hlecroii cemecTp
OCHOBHBIE TIOHATHS XHUMHYECKOM TEPMOJMHAMUKH: CcUCTeMa, ¢a3a, KOMIIOHEHT.
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TepmoauHaMuyeckue IEpEMEHHbIE. OKCTEHCUBHBIE M WHTEHCHBHBIE IepeMeHHble. [locTynat
paBHoBecus. HyneBoil 3aKoH TepMOIUHAMUKHY.

2. VYpaBHEHUS COCTOSHUS CUCTEMBI. YPaBHEHUE COCTOSHUS UIECAIBHOIO ra3a. YpaBHeHue Ban-
nep-Baansca 1t peanpHOro rasa. BupuanbHble ypaBHEHUS.

3. TlepBsIii 3akoH TepMoauHaMuKku. Ero ¢opmymupoBka u ciaeactBus. OyHKIUN COCTOSHUS U
¢byukuuu nytu. Temnora, paboTa U U3MEHEHHE BHYTPEHHEH SHEpruu Ui pa3IndyHbIX IPOLECCOB B
UACAIBHOM rase. ODHTalblusl. BblunciieHMe M3MEHEHWI BHYTPEHHEW SHEPIrUU WM JHTAJIBIMM U3
OTIBITHBIX JTAHHBIX.

4. 3axoH I'ecca. Temmotsl peakuuii Qv u Qp. CTaHIapTHBIE SHTAIBIINNA XUMUYECKUX PEAKIIHI.
DOHTaNbIUKU 00pa30BaHUS XUMUYECKUX COECAMHEHUH.

5. Temnoemkoctu. VX omnpeneneHne B KJIACCHYECKOW M CTaTUCTHMYECKOM TEPMOAMHAMUKE.
Hcnonp3oBaHue TEIII0EMKOCTEH JIJIs1 pacueTOB U3MEHEHUSI SHEPTUH, SHTAIBIINK U SHTPOIIHH.

6. 3aBHCHUMOCTB PHTAIBIIUN XUMHUUECKHUX pEaKIuil OT Temneparypsl. YpaBHeHue Kupxroda.

7. Btopoii 3aKOH TepMOAMHAMUKH. DHTPOMNHUS, KaK PYHKIHS cOCTOssHUS. MI3MeHnenune suTponun
IpU HEOOPATUMBIX MpoLeccax.

8. Marematuueckuii ammapatr TepMoauHaMuKd. DyHmaaMmeHTaibHOe ypaBHeHue [uOOca.
BHyTpeHHss sHeprus, kak oxHOpoaHas (QyHKIMsS oObeMa, SHTPONMU U YHCla MoJel. YpaBHEHUE
['n66ca-/lrorema. Tepmommnamuueckue moreHnuansl. CooTHomeHuss MakcBemia U HX
UCIIOJIb30BaHKE MIPU pacyeTax YHEPIUH, SHTAIBIIUU U SHTpONUU. YpaBHeHue ['nooca-I ensmronpua.

9. TepMoauHamMHuYeCKHe MOTEHIMANBl (XapakTepucTUYecKue (yHKIUMU) M HMX CBOICTBa.
Paznuunble  ¢dopmbl  3amMcu  YCIOBUH  TepMOAMHAMHMYECKOro  paBHoBecus.  Kpurepuit
CaMOIIPOU3BOJILHOTO MTPOTEKAHUS IpoIecca.

10. Xumnueckuit notenuuan. Ero paznuunsie onpenenerus. CriocoObl BEIYUCICHHUS U3MEHEHHH
XUMHUYECKOr0 TMOTEHIalla B TEPMOAMHAMUKE M CTATUCTUYECKOW TEpMOJMHAMMKE. XUMHUECKHI
MOTEHLMAI U CTaHAAPTHBIA XMMUYECKUN MOTEHIUAJ WACAIBHOTO raza. XMMHUYECKUM MOTEHLIHA
peaNbHBIX Fa30B U €T0 PacyeThl 10 METOY JieTyuecTu (pyruTuBHOCTH) JIbtoHCA.

11. XuMuueckne paBHOBECHS B 3aKpBITBIX CHCTEMaxX. YCIOBHUE XHMUYECKOIO PABHOBECHS.
N3otepma xumunyeckoit peakiuu. CtannaptHas sHeprus | mo06ca XuMndeckon peaxiu.

12. Xumnueckue paBHOBecusi B Tra3oBoil (aze. Pasnuunble (Gopmbl 3amucu  KOHCTaHT
PaBHOBECHS U CBSI3b MEX]Iy HUMHU. 3aKOH JEHCTBYIOLIUX MacC M €ro TepMOIMHAMUYECKHI BHIBOI.

13. Ycnosus ¢azosoro paBHoBecus. [Ipasuio a3 ['mdoca.

14. ®a3oBpie paBHOBECUS B OJHOKOMIIOHEHTHBIX cHUCTeMaxX. YpaBHeHue Kranelpona
Knaysmyca. Ero mnpumeHeHune K mpoleccaMm IUIABICHHUS, CYOMUMallMd W HCIAPEHUs B
OJTHOKOMITOHEHTHBIX cucTteMax (Ha mpumepe H,O). ®da3zoBeie mepexonsl nepBoro poaa. dazoBbie
IIEPEXO0/Ibl BTOPOT'O poJa.

15. OcHOBHBIE TOHATHSA TEPMOJMHAMUKU pacTBOpoB. DYHKIUU CMEIIEHUsS, W30bITOUHBIE
¢bynkuuu cmemeHus. MomnbHas 3Heprus [ mboca cmemenus. MneanbHeie pacTBOpbl. 3akoH Payns u
3akoH ['eHpu. CTaHIapTHBIA XUMHUYECKUM MOTEHI[MA KOMIIOHEHTA B )KUJIKOM M TBEPJOM PaCTBOpaXx.
CrannapTHble COCTOSHUS "UnCTOE BemecTBO" U ""OeCKOHEUHO-pa30aBIeHHbII pacTBOp".

16. Hemneanpabie pacTtBopbl. Meron aktuBHOCTel Jlptonca. Bwrumcnenue koddduimeHToB
AKTUBHOCTH U3 DSKCIIEPUMEHTAJIBHBIX JAaHHBIX [0 JaBJICHHUIO Iapa KOMIIOHEHTOB pacTBOpa.
TepmoauHamMuueckas kiaccupuKanus pacTBOPOB.

17. ®a3oBble paBHOBECHS B JBYXKOMIIOHEHTHBIX CHCTEMax: 3aBUCUMOCTb PacTBOPHUMOCTHU
BEIIECTBA OT TeMIIepaTypbl, KPHOCKONMs, 30yIMOCKONUs. DKCTpakUMOHHOE paBHOBecHue. Ocmoc,
ypaBHenue Bant-I'opda.

18. YpaBuenust ['nb6ca-/{rorema-Mapryneca. O606meHHoe ypaBHeHue [ub6ca [lrorema.
MornbHbIe (MHTETpalibHbIE) U TapIUaIbHbIE MOJIBbHBIE BETUYHHBI.

19. IIpaBuno ¢a3 'nb6ca u ero npUuMeHeHUe K pa3iINYHbIM JUarpaMmaM COCTOSHUSI OMHApPHBIX
cucreM (mpocTas JBTEKTHKA, JMarpaMMa C KOHTPYEHTHO M HMHKOHIPYEHTHO IUIABALIMMCS
COETUHEHHEM).

20. PaBHOBeCHE KHUIKOCTb - Nap B ABYXKOMIIOHEHTHBIX cUcTeMax. Pa3nuuHble BUABI Iuarpamm
cocTosiHUS B KoopawHatax: P(x, y)-Tk(x, v)-xi(y;). AzeorpomHsie cmecu. 3akoHbl [ubOca
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Konogasosa.

21. XuMuyeckre paBHOBECHs B pacTBOpax. KOHCTaHTBHI paBHOBECHs TPHU Pa3IUYHOM BBIOOpE
CTaHIAPTHBIX COCTOSHHM AJIi YYaCTHHKOB peakluu. XUMHYECKOE PaBHOBECHE B pa30aBICHHOM
pactBope. BnusHue wuHepTHOro pacTtBopHUTeNs. [eTeporeHHble XMMHYECKHE pPABHOBECHS C
oOpa3zoBaHueM U 0e3 00pa3oBaHUs TBEPIBIX PACTBOPOB. 3aBUCHMOCTH KOHCTAHT PAaBHOBECHS OT
temneparypsl. 306apa Baut-I'opda u ee unrerpuponanue.

22. Tpertuii 3akoH TepmoanHamuku. @opmynuposka Hepraera u popmynuposka [Tnanka.

23.PacyeThl KOHCTAaHT paBHOBECHS C WCIOJb30BAHHEM TAaOMUI[ CTaHIAPTHBIX 3HAYCHUN
TePMOAMHAMUYECKUX PYHKIUN U TpUBEIeHHON YHeprun [ uo6ca.

CeabMoii cemecTp

1. Kuneruueckas kpuBasi. Ee BuUI 17 MCXOOHBIX, MPOMEXKYTOUHBIX BELIECTB U MPOAYKTOB
peakuuu. Beluncienue ckopocTH peakiuy M0 KHHETUYECKUM KPUBBIM.

2. Kunernueckas kpuBas. CKOpOCTh XUMHUECKON PEAKIIMU B TOMO(a3HON CHCTEME U CKOPOCTH
1o komnoHeHTaM. CpefHsisl U UCTUHHAsI CKOPOCTU. BbldrciieHne ckopocT U3 SKCIEPUMEHTATbHBIX
JTAHHBIX.

3. MonekyasipHOCTh M TOPSAOK XUMHUYECKOM peakiuu. MeToapl ompeneneHus Nopsaka
peakiuu.

4. HeobOpatumble peakiuu nepBoro nopsjaka. OnpeneneHre KOHCTAHT CKOPOCTH U3 OMBITHBIX
JTAHHBIX.

5. HeoOpatumsele peakiuu BTOporo nopsiaka. OnpeneseHne KOHCTaHT CKOPOCTH U3 OIBITHBIX
JAHHBIX..

6. 3aKoH ACUCTBUSA Macc M yCIOBHs ero npuMeHeHus. KoncranTa ckopoctu peakuu. [lopsaok
peakuuu (CyMMapHBIH, 0 UCXOAHBIM pEareHTam).

7. HuddepeHunanbHblii 1 HHTETPAIBLHBIN METOIbI ONPEACTICHUS MOPSAKA peaKIIUH.

8. 3aBMCHMOCTb KOHCTaHTBl CKOPOCTH OT TEMIIEPATYphl. YpaBHEHHUE AppeHHUyca, BBIUMCICHNE
SHEPTUM AKTUBALIMU U TPEIIKCIOHEHINATBHOTO MHOXKHUTENS U3 SKCIEPUMEHTATbHBIX TAHHBIX.

9. TlocnenoBarenbHble peakiuu nepBoro nopsaka. Cucrema nuddepeHInanbHbIX ypaBHEHUN
JUISl KOMIIOHEHTOB PEAKIIMOHHON cMecu. OnpeieIeHne KOHCTAaHT CKOPOCTEN M3 ONBITHBIX JAaHHBIX.

a. OOpatumble peakuuu. KunHermueckoe ycioBHE pPaBHOBECHs, KOHCTaHTa pPABHOBECHS.
VYpaBHeHHE MJI1 CKOPOCTH OOpaTMMOM peakluu TIepBOro MopsaKka. BbluucieHne KOHCTaHT
CKOpOCTEeH IPSIMON U 00paTHOW peakIuii H3 IKCIePUMEHTAIBHBIX JaHHBIX

b. Ilapamnensubie peaknuu. OmnpeaeieHne OTHOCHTEIbHBIX W aOCOMIOTHBIX KOHCTAHT
CKOpOCTEM dJEMEHTAapHBIX CTAJUi U3 KUHETUYECKUX KPHUBBIX PACXOJOBAHUS MCXOJHBIX
COEMHEHHH, HAKOIIJICHUS! MPOTyKTOB PEAKIUI HJIM COOTBETCTBYIOUINX HAuyaIbHBIX CKOPOCTE.

10. Onpenenenne karanuza. OO0mMe NPUHIMILI KaTanu3a. Ponb karanusa B xumuu. [Ipumepsl
MEXaHU3MOB KaTAIUTUYECKUX PEaKLIUi.

a. Karanutnueckue peakuuu. KucnotHo-ocHOBHOM karanu3. Kunetnueckuid aHamus
MEXaHU3MOB CHEU(PUIECKOro KUCIOTHOTO KaTraiu3a (Ha MpuMepe HOTUPOBAHUS alleTOHA).

b. ABTokaranus.

c. Karamutnueckme peakuun. OepMEHTATHUBHBIA KaTajdu3. YpaBHEHHWE M  KOHCTaHTa
Muxasiuca.

11. TepmomHAMUYECKUIT aCTIEKT TEOPUU aOCONIIOTHBIX CKOPOCTEN peaKIuu.

12. PanqukanpHo-1ienHBIe peakuuu. HepaspeTBineHHblE LienHblE mponecchl. [Ipumepsr oxHO-,
NBYX- U TPEXIIEHTPOBBIX IIEMHBIX peakinil. OCHOBHBIE 3JIEeMEHTAapHbIE CTAJAUU LEMHBIX MPOIECCOB.

13. PagukanbHO-1IETIHBIE PEAKIMUA. DHEprus aKTUBAIMU LEMHOro mnpoiecca. OOphIB Leneil u
JUMUTHPYIOIIAs cTaaus npouecca. mHa nenw.

14. Kunetnueckuii aHanM3 pagWKaIbHO-IETIHBIX peakiuil (MPUMEHEHHE YCIOBHS JITMHHBIX
neneil ¥ Meroja KBa3HWCTAllMOHAPHBIX KOHIEHTPAalUWN NpU BBIBOJAE YPaBHEHMs ISl CKOPOCTH
LIEMTHOTO TpoIecca).

15. Kimaccuyeckasi Teopus DIIEKTPOJUTHUECKOM aucconuanuu. (OCHOBHBIE — IOJOKEHUS.
Henocrarku.

16. CoBpeMeHHass KOHIICTIIHS DJICKTPOIUTUICCKON AUCConMai. MexaHu3mMbl 00pa3oBaHUs
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pPacTBOPOB 3JIEKTPOJIUTOB.

17. TepMoauHaMUYECKUE CBOKMCTBA PACTBOPOB AJIEKTPOJIUTOB.

18. Teopuss mexxuoHHoro  B3aumojeiictBus  [leGas-Itokkens. Pacuer  xoadduuuenta
aktuBHOCTH. OOnacTe nmpuMeHeHus YpaBHeHHM J[leOas-Itokkenss mepBoro, BTOPOrO M TPETHETO
IPUOITKEHUS

19. HepaBHOBECHBIE SIBJIEHUS B PACTBOPAX HJIEKTPOJIUTOB.

20. DaeKTpOoNPOBOIHOCTh (yeibHAsl, MOJbHASI) JIEKTPOIUTOB: TOHATHS, BIUSHHE PA3IHYHBIX
(hakTopoB.

21. VYpaBuenust Kombpayma wu Kpayca-bpes, ux npumMeHeHHe K CHJIBHBIM M  CIIA0BIM
EKTPOTIUTAM.

22. O¢pdexrer Buna u [lebas-Danpkenranena. YpasHenue Onzarepa. O6nacTb €ro npuMeHEHHUs.

23.l'anpBannueckuil aneMeHT. [IpaBwia MeXQyHapoJAHONM KOHBEHLUHH O TaJbBaHUYECKOM
snemente u DJIC.

24. TepmMoMHaMHKa SJIEKTPOXMMHUYECKUX PEAKIMl B TaJbBAHMYECKOM DJJIEMEHTE. BimsHue
temniepatypel Ha OJIC snexkrpoxumuyeckoil cuctembl. Pacuer AG, AH wu AS jas
AIIEKTPOXUMHUUYECKHX CUCTEM.

25. IlpnunHbI BOSHUKHOBEHMSI CKayKa IIOTEHIIMAJIA Ha KOHIaX IEKTPOXUMHUYECKON LIEIH.

26. Inddy3nonnsiii noteHman. [[puanHbl BOSHUKHOBEHHS. METObI STMMUHUPOBAHUSI.

27. Dnexkrpoausle noreHuuansl. Bonopoanas mkana. Crannapraas O/C nenu.

28. Knaccuduxamus snektpoaos. [Ipumepst. YpaBuenust HepHceta 11st 3THX SJIEKTPOAOB.

29. DnekTpoxuMuYeckue cucrteMbl. Mx kiaccudukanus B 3aBUCUMOCTH OT IPUPOJBI
Bo3HuKHOBeHUs DJIC.

30. Usmepenune D/IC kak meton (HhU3HKO-XUMUYECKOTO UcclefoBanus. OnpeneneHne KOHCTaHT
JUCcCOLUAU cl1aldbIX 3JeKTponuToB, pH pacTBOpoB, Mpou3BEAEHUS PACTBOPUMOCTH METOJOM
SJC.

31. OcHOBHBIE IPU3HAKU PABHOBECHBIX U HEPABHOBECHBIX AJIEKTPOXUMHUECKUX CUCTEM.

32. XuMu4eckoe AeMCTBHE EKTPUIECKOr0 TOKA. BBIX0/] BEIECTBA 110 TOKY.

33. [I10THOCTh TOKA KaK Mepa CKOPOCTH JEKTPOXUMUYECKUX MPOLECCOB.

34. JIumuTHpyOIIKE CTAUU B AIIEKTPOXUMHUECKUX peakuusx. [lonsgpusanms anekTpona u Tok
oOMeHa.

35. Auddys3nonHass KMHETUKA SICKTPOIHBIX IPOLECCOB: TPH OCHOBHBIX YpPAaBHEHMS, BBIBOA
YpaBHEHUS MOJSIPU3ALUOHHON KPUBOM.

CTpyKTypa 3K3aMEHALMOHHOIO OUJIeTa.

DK3aMeHaIlMOHHbIN OMIIET BKJIIOYaeT B ce0sl TPU TEOPETHUECKUX BOMpOca.
[IpumepHbIe BOIIPOCHI [ 3K3aMeHa:

1. Teopernueckuii Bonpoc.

2. Teopernueckuit BONpoc.

3. Teopernyeckuii BOpoc

O06pa3err SK3aMeHAaIMOHHOTO OHeTa
MUHOBPHAYKHU POCCHUHA

®denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIETO 00pa30BaHUs
«BAIIKUPCKUHA FOCYJIAPCTBEHHBIFI YHUBEPCUTET»
XuMHUecKuil paKyiIbTeT
04.05.01. dyHnameHTaNbHAS U IPUKIATHAS XUMHS
Jucnunnuna Ouzndeckas XUMUSL

3K3AMEHAIIMOHHBIN BUJIET Ne 2
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1. 3akon I'ecca. Temnotsl peakuuit Qv u Qp. CraHgapTHBIE SHTAIBIINA XUMHUECKUX PEAKLIHI.
DOHTaNbNUKU 00pa30BaHUS XUMUYECKUX COECAMHEHUH.

2. HeuneanbHele pacTBopbl. Metox aktuBHOcTel JIbtonca. Beruucnenue koadduimenron
aKTUBHOCTH U3 SKCIIEPUMEHTAIBHBIX JAHHBIX MO JJaBJICHUIO Iapa KOMIOHEHTOB pacTBOpa.
TepmoaunamMuueckas kiaccuuKarysi pacTBOPOB.

3. PacueTsr KOHCTAHT PAaBHOBECHUS C UCIIOIH30BAHUEM TAOJUIl CTAHIAPTHBIX 3HAYCHUI
TEPMOJIMHAMUYECKUX (YHKUUI U IpuBeAeHHON sHepruun ['nbbea.

Kpurepun n Mmerouka orieHuBaHus (B 6ayuiax):

- 25-30 6anoB BBICTABIISIETCS CTYJICHTY, €CJIU CTYJICHT JaJl MOJIHbIE, pa3BEPHYThIE OTBETHI
Ha BCE TEOPETUUYECKHE BOMPOCHI Oniera, MpoAeMOHCTPUPOBAJ 3HAHNUE (PYHKIIMOHAIBHBIX
BO3MOKHOCTEH, TEPMUHOJIOTUH, OCHOBHBIX 3JIEMEHTOB, YMEHUE IPUMEHSATh TEOPETHUECKHE 3HAHUS
IIPY BBITIOJTHEHUH TPAKTUUECKUX 3aaHui. CTyeHT 6e3 3aTpy/IHeHUI OTBETHII Ha BCE
JIOTIOJIHUTENbHBIE BOMPOCHI. [IpakTuyeckas 4yacTb pabOThI BHINOJIHEHA MOJHOCTHIO 0€3 HETOYHOCTEN
U OIINOOK;

- 17-24 6annoB BbICTABISIETCS CTYJCHTY, €CIIU CTYJICHT PacKpbLI B OCHOBHOM TEOPETHUECKHE
BOIIPOCHI, OJTHAKO AOITYIIEHbl HETOYHOCTHU B ONPEAEIEHUN OCHOBHBIX NOHATUH. [Ipn oTBeTe Ha
JIOTIOJIHUTENIbHBIE BOIIPOCHI IOMYIIEHbI HEOOIbIINE HETOUHOCTH. [IpH BBINMOIHEHUU PAKTUYECKON
Y4acTH paboThI IOMYIEHbl HECYIIECTBEHHBIE OIINOKY;

- 10-16 GannoB BbICTaBISETCS CTYJICHTY, €CJIU MPU OTBETE HA TEOPETUYECKHE BOPOCHI
CTYJICHTOM JIOIYIIIEHO HECKOJIBbKO CYIIECTBEHHBIX OLUIMOOK B TOJTKOBAaHMU OCHOBHBIX IMOHSTHH.
Jloruka u moyHOTa OTBETA CTPaalOT 3aMETHBIMU U3bSHAMU. 3aMETHBI MTPOOEIbl B 3HAHUH
OCHOBHBIX METOJIOB. TeopeTnyeckre BONpPOCH! B LIEIOM H3JI0KEHBI IOCTATOYHO, HO € IIPOITyCKaMH
MaTepuana. MiMeroTcss npuHIKITHAIbHbIE OLTMOKH B JIOTHKE MTOCTPOEHHS OTBETA Ha BOIPOC.
CTyneHT He pelun 3ajauy Wid Ipu pelieHU  JOIMyIeHbl TpyOble OINOKH;

- 1-10 GanioB BBICTABIISIETCS CTY/AEHTY, €CJIM OTBET HA TEOPETUYECKHE BOMPOCHI
CBUJETEIBCTBYET O HEMIOHUMAHUU U KpallHE HETIOJTHOM 3HAHUHU OCHOBHBIX MOHATUN U METOJOB.
OO6HapyXUBaeTCsl OTCYTCTBUE HABBIKOB IPUMEHEHHUSI TEOPETUUECKUX 3HAaHWN NIPU BBHIIOJTHEHUH
IIPAKTUYECKUX 3aaHuil. CTyJIeHT HE CMOT OTBETUTHh HU HA OJJMH JOTOJHUTEIBHBIN BOIPOC.

[TepeBon orenku u3 100-0amIbHOM B 4eTHIPEXOATUTBHYIO TPOU3BOAUTCS CIETYOIIHM
obOpazom:

- otmvHO — oT 80 10 110 6anmnos (Bxiroyast 10 moomputensHbIX 6aIoB);

- xoporio — oT 60 g0 79 6amios;

- YIOBIIETBOPUTENHHO — OT 45 110 59 6ainos;

- HEyJIOBJIETBOPUTENHLHO — MeHee 45 6alsios.

PeliTHHI-IIaH JUCHMILIMHBI
PeliTuHr—Iu1ad MUCUUITMHBI TPEICTABIEH B MPUIOKEHUH 2.

3. Y4ueboHo-MeToAM4YecKOe U HHPOPMALIMOHHOE 00ecrieYeHue TUCIUIIMHBI
5.1. IlepeyeHb OCHOBHOM M /IONOJIHUTEJIBbHOM Y4eOHOM JIUTEpaTyphbl, HEOOXOAUMOM 1151
OCBOCHHS THCHHUILINHBI
OcHoBHas IuTEpaTypa
1. bopucoB .M. OcHOBBI XUMUYECKOH TepMOoHaMUKu: yuel. mocodue / . M. bopucos; BI'TIY
uM. M. Akmymisl.— Ya: BI'TTY, 2009.— 180 c.
2. Crpombepr A. I'., Cemuenxo J[.I1. ®uzndeckast xumusi: Y4eOHUK 11 XUMHUECKHUX
crenuanpbHOCTER By30B . M.: Bricmias mkomna, 2009. 527 c.
3. ®usnueckas Xxumus [ DNeKTpoHHBIN pecypc]: yued. nocodue. Y. 1/bamkupckuii rocy-
napcTBeHHBIN yHUBepcuTeT; aBT.-cocT. }0.C. 3umun; 1U.B. Cadaposa; B.P. Xaiipynnuna; P.H.
Hacpetrnunosa; C.JI. Xypcan .— Ya : PUL] baml'VY, 2017 .— DnekTpoH. Bepcus meu.
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ny6mukarmu.— Jloctyn Bo3MoxkeH uepe3 DNneKTpoHHyto oubanoteky bamly
URL:https://elib.bashedu.ru/dl/corp/Zimin i1 dr_Fizicheskaja himija 1 up 2017.pdf

JlonoJiHUTe IbHAS JINTEPaTypa

4. Epemun B.B. u ap. OcHoBbl pusndeckoit xumuu. Teopus u 3agaun. M.: Dk3amen. 2005. 478 c.
5. @uzuueckas xumus (Ilox pexakmueit Kpacnosa K.C.). B 2 ku. Ku.1. Ctpoenue Bemectsa.
Tepmonmuamuka. U3a-e 3-e. M.: Beicm. mik., 2001. 687 c.

6. Kynpsimos U.B., Kapetaukos I'.C. COo0opHHMK prUMepoB U 3aj1a4 1o ¢puszndeckoit xumuu. 13, 6-e.
M.: Bercr. mk. 1991. 527 c.

7. Kpartkuii cripaBounuk ¢pusuko-xumudeckux sennuut (Ilox pen. Pasnens A.A. u [lonomapesoit
A.M). Uzn. 10-e, nmepepad. - CI16.: Usan denopos. 2003. 240 c.

8. E.T.lenucoB. Xumnueckas kunetuka. M.: Xumus: 2000. 566 c.

9. Omanyane H.M., Knoppe JI.I'. Kypc xummnueckoit kunetuku. M3a. 4-e. M.: Beicmas mikona, 1984.
391 ¢

10. ®usnueckas xumus (Ilox penakuueii Kpacunosa K.C.). B 2 k. Ku2. Dnexkrpoxumusi.
XumMmudeckas KHHETHKA 1 Katanu3. M.: Beicm. mk., 2001. 319 c.

11. Bompoch! a1 MOATOTOBKH K KOJUIOKBHYMaM TI0 (PU3NYECKON XUMHH [ DIIEKTPOHHBIN pecypc]:
METOIMYECKHE yKa3aHUs ISl CTYJJCHTOB XMMUYECKOro (hakynabreTa / bamkupckuit
rocynapcTBeHHbIN yHUBepcuTeT; cocT. }F0.C. 3umun; N.B. Cadaposa. — Ya: PULL baml'V, 2017.
— DJEKTPOH. Bepcus ned. myoaukanuu. — JlocTyn BO3MOXKEH yepe3 DIEeKTPOHHYI0 OMOIHOTEeKy
bamlVy. —

URL:https://elib.bashedu.ru/dl/local/Zimin_Vopros_dlya podgotovki k kollokviumam_po_fiziche

skoy himii_Ufa RIC BashGU_2017.pdf

5.2. Ilepeyennb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « MHTEepHET» M
NMPOrpaMMHOIo0 of0ecrevyeHusi, He0OXOAUMBIX [IJI OCBOCHMS AU CHUIIIMHbI, BKJIIOYAS
npodgeccuoHaIbHbIe 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPABOYHbIE CUCTEMBI

1. DnexTponHas 6ubnuoteynas cucrema «29b baml 'V - https://elib.bashedu.ru/

2. DnexkTpoHHas OuOIMOTeYHass cCUCTeMa «YHUBEpCUTETCKas OuOnmoTexka OHIAWH» -
https://biblioclub.ru/

3. DnexTpoHHas OUOIMOTEYHAs CUCTEMa H3/1aTeNbeTBa «Jlauby - https://e.lanbook.com/

4. DnexTponHbIi kKatanor bubmorexku baml'V - http://www.bashlib.ru/catalogi/

5. VuuBepcanbHas basel nanHbix EastView (IocTynm K 37€KTpOHHBIM HAy4HBIM >KypHalaMm) -
https://dlib.eastview.com/browse

6. Hayunas snextpoHHas 6ubnuoreka - elibrary.ru (JIOCTym K 3J€KTPOHHBIM Hay4HBIM XKypHajaMm) -
https://elibrary.ru/projects/subscription/rus_titles open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Jlorosop Ne 104 ot 17.06.2013 .
Jlutiens3um 6eccpodnbie

8. Microsoft Office Standard 2013 Russian. HdoroBop Ne 114 ot 12.11.2014 r. Jluuensuu
OeccpovHbIe

9. Kaspersky Endpoint Security mns Ousneca - Cranmapthbiif. JloroBop Ne31806820398 ot
17.09.2018 1. Cpok aeitctBus aunen3uu 10 25.09.2019

10. Linux OpenSUSE 12.3 (x84 64) GNU General Public License

11. Cucrema uentpanuzoBanHoro trectupoBanus baml'y (Moodle). YauBepcanbHas obiuiecTBeHHas
nuuens3us GNU
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url:https://elib.bashedu.ru/dl/local/Zimin_Vopros_dlya_podgotovki_k_kollokviumam_po_fizicheskoy_himii_Ufa_RIC_BashGU_2017.pdf
url:https://elib.bashedu.ru/dl/local/Zimin_Vopros_dlya_podgotovki_k_kollokviumam_po_fizicheskoy_himii_Ufa_RIC_BashGU_2017.pdf

6. MaTepuajibHO-TeXHHYeCKasi 0a3a, HeoOXoNMMAas ISl OCYIeCTBJIeHUsI 00Pa30BaTEILHOI0 NMPoIecca Mo AUCHUIINHE

HanMmeHoBaHue
cneumasibHbIX

OCHalLEeHHOCTb cneuuasbHbIX MNOMELLEHUN U NOMELLLeHUNA Ans
CaMoOCTOATEes/IbHOW paboThl

MepevyeHb NNLEH3UOHHOro
nporpaMMHoro obecneyeHus.

NMOMELLLEHUNA N PeKBU3UTHbI
noMeLleHun gnsa noaTBep>XpaloLwero
CaMOCTOATEeJIbHOM OOKYMEeHTa
paboTbl
1. y4yebHasn Aynutopusa Ne 405 1. Windows 8 Russian. Windows
ayauTtopus ansa | YyebHasa mebenb, yvyebHo-HarnsaHble nocobusa, HoyTbyk, AOCKa, MynbTumegnwua- | Professional 8 Russian Upgrade.
npoBeneHuna 3aHATUM | npoekTop Mitsubishi XD3200U, akpaH ¢ anekTponpusofoM 300*400cm Spectra | Jorosop Ne 104 ot 17.06.2013 .
nekKuumoHHoro Tuna: | Classic NnueHsun beccpoyHble
ayauTtopus  Ne 405 AyautopusaNe 311 2. Microsoft Office Standard 2013
(xmdak kopnyc), | YuebHas wmebenb, y4yebHo-HarnsgHble nocobus, p[ocka, HoyTOyk, npoekTop | Russian. [Horosop Ne 114 ot
ayauTopus Ne311 | Mitsubishi XD 600U, skpaH ¢ anekTponpmeoaoMm Projecta 183*240cm Matte white 12.11.2014 r. JlnueHsun
(xmmdpak Kopnyc), Ayautopusa Ne 310 6eccpoyHble
ayontopus Ne 310 | YyebHasa mebenb, yyebHo-HarnagHole nocobus, nocka, HoyTbyk, mynbTumenua- | 3. Kaspersky Endpoint Security
(xmmdpak kopnyc), | mnpoekTop Mitsubishi EW230ST, skpaH HacTeHHbIn Classic Norma 244*183 ans 6usHeca - CTaHOApPTHbIA.
ayontopusa Ne 305 Ayanutopusa Ne 305 Hdorosop  Ne31806820398 ot
(xmMmdhbak kopnyc). YyebHana mebenb, y4yebHo-HarnsaHble rnocobus, mocka, HOyTOyK, MynbTumMeauna- | 17.09.2018 r. Cpok nOencTeus
npoekTop Mitsubishi EW230ST, skpaH HacTeHHbIn Classic Norma 244*183 nnueHsun go 25.09.2019
2. y4eOHble JlabopaTopusa Ne 101 4. CncteMa UEHTpasIM30BaHHOIO
ayauTopum ansa | YyebHas mebenb, yyebHo-HarnagHble nocobus, pocka, akBaguctunnaTtop [O3-4, | TectmpoBaHua bawly (Moodle).
npoBefeHUsa 3aHATUM | KOHOYKTOMETpbl, Moaynb “TepMmocTaT”, MoAynb “YHUBEpCasnbHbIN KOHTponnep”, | YHuBepcanbHaa  obuwecTtBeHHas

CeéMUHapPCKoro Tuna:

xonoannbHUK ATLANT MXM 2835-90, nonsapumeTp Kpyroson CM-3, TepmocTaThl -3

nnueH3na GNU

nabopatopus Ne 101 | wT., cecbl aHannTuyeckme Ohaus PA-64 C (65 r/0,0001 r), koHaykTomeTp AHNOH | 5. Linux OpenSUSE 12.3 (x84 _64)
(xmmdpak kopnyc), | 7020, BeCbl TexHUYECKMe, MNepcoHasbHbIi KomnbioTep Pentium 4, BeHTunsaTop | GNU General Public License
nabopatopus Ne 120 | BEHTC 100 BKMu, kKioBeTa 100Mm ang nonspumetpa CM-3 - 3 wT.
(xumdbak kKopnyc). JlabopaTopusa Ne 120
YyebHas ™ebenb, y4ebHO-HarnsgHble nocobus, [OCKa, TepMmocTaTbl - 2WT.,
3. y4yebHas | Mmoay/b  “InekTpoxuMusa”, Moaynb “YHUBEpCaibHbIA KOHTpPOAep”, MOoAy/b
ayautTopusna ansa | “TepMOXUMUNYECKUA aHann3”, nepcoHasibHbI KoMMbloTep B KomrsekTe HP AiO
npoBegeHus 20"CQ 100 en (MoHOBMOK)
rpynnoBbIX ] Ayautopusa Ne 001
MHAMBUAYAJSIbHBIX YyebHasa mebenb, yyebHo-HarnsaaHble nocobus, Locka
KOHCYbTaLUMi: Aynutopusa Ne 002
ayauTtopus Ne 405 | YyebHaa mebenb, y4ebHo-HarnagHsle nocobus, nocka
(xmmdpak Kopnyc), Ayanutopusa Ne 006
ayaontopus Ne311 | YyebHasa mebenb, y4ebHo-HarnsagHele nocobus, [ockKa
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(xumcpak Kopnyc),
ayontopua  Ne 310
(xumak Kopnyc),
ayontopua  Ne 305
(xumak kopnyc),

4. y4yebHasn
ayautopusa ans
TeKyLlero KOHTpoOAas
7] NMPOME>XYyTO4YHOM

aTTecrauuu:
ayontopus  Ne 405
(xnmdpak Kopnyc),
ayauntopus Ne311
(xmmdpak Kopnyc),
ayontopus  Ne 310
(xumdhak Kopnyc),
ayontopus Ne 305
(xumpak Kopnyc),
ayontopus Ne 001
(xumdpak Kopnyc),
ayontopus  Ne 002
(xumcpak Kopnyc),
ayontopua Ne 006
(xumcpak Kopnyc),
ayontopua  Ne 007
(xumak Kopnyc),
ayontopua  Ne 008
(xumak Kopnyc),
ayontopua Ne 004
(xumak Kopnyc),

ayontopua  Ne 005
(xmMmdpak kKopnyc).

5. nomMmewieHua pnna

CaMOCTOATENIbHOM

paboTbi: 4UTaNIbHbLIN
3an Ne 1 (rnaBHbIn
Kopnyc), YUTaNbHbIN

3an Ne 2 (cwusmat
Kopnyc-y4yebHoe),

Aynutopusi Ne 007
YyebHas mebenb, yyebHo-HarnsgHble nocobus, gocka
Ayautopusa Ne 008
YyebHaa mebenb, yyebHO-HarnagHele nocobus, gocka
Ayautopusa Ne 004
YyebHas mebenb, yyebHo-HarnagHele nocobus, pocka, kKommyTaTop HP V1410-
24G, nepcoHanbHbIN KoMMbloTep Lenovo ThinkCentre A70z Intel Pentium E 5800,
320 Gb, 19" - 15 wT, wkad HacTeHHbIN TLK6U.
Aynutopusa Ne 005
YyebHaa mebenb, y4yebHo-HarnagHole nocobus, gocka, komnbtotep DEPO Neos 470
MD i5 3450/4GDDR/T500 G/DVD+R n MmoHunTop ViewSonic 21.5 - 13 wT, wkadg TLK
TWP-065442-G-GY, wkKagp ™MoHTaxHbih NT PRACTIC 2MP47-610B/SSt450/
SKS1/S5t750,59560, 00 T.316-14, wkad HacTeHHbIn TLK6U.
YutanbHbi 3an Ne 1
Hay4yHblln 1 y4ebHbIn ¢oHA, HaydYHas nepuoawnka, MK (MoHo6MOK) - 3 wWT,
HeorpaHu4yeHHbIn gocTtyn K 3bC n bl; KoNn4ecTBO NMOCaA0YHbIX MecT - 76.
YutanbHbi 3an Ne2
Hay4Hbin 1 y4ebHbin hoHA, Hay4yHasa nepuoguka, MK (MoHO610K), MOAKNIOYEHHbIX
K ceTn NHTepHeT, - 8 wWT., HeorpaHnyeHHbln goctyn K 3bC n Bl; KonnyecTso
nocafoyHbix MmecT - 50.
YutanbHbi 3an Ne 5
HayyHbin 1 y4yebHbin ¢oHA, HayyHas nepuoamka, MK (MoHOGAOK) - 3 W,
HeorpaHu4yeHHbIn gocTtyn K 3bC n bl; KoaAn4ecTBO NMOCaA04YHbIX MecT - 27.
YutanbHbiK 3an Ne 6
HayyHbin 1 y4yebHbin ¢oHA, HaydyHas nepuoamka, MK (MoHOGAOK) - 6 wWT,
HeorpaHu4deHHbIn goctyn K 36C n BLl; Konn4yecTBo NocagoyHbix mecT - 30.
YutanbHbi# 3an Ne 7
Hay4yHbln 1 y4ebHbIn ¢oHA, HaydYHas nepuoawnka, MK (MoHo6noK) - 5 wT,
HeorpaHu4eHHbIn goctyn K 3bC n BLl; Konn4yecTBo NOCago4HbIX MecT - 18.
JlabopaTtopusa Nec 418
YyebHasa mebenb, hakcmMuiabHbIM annapaT Panasonic KX-FL423RUB - 2 wT., 3H-
MmeTp pH-150MW (c roc. moBepkon), aBToTpaHcdopmaTop TDGC2-0.5K(0,5kBT;
2A,220/0-250B),3604, 99p T.207/2-15, Becbl "Ohaus" PA64C (65r, 0,1mr) c
nosepkon, Becbl VIC-1500d1 (1500r. 100MI, BHewH.kanmbposka) ACCULAB,
noHomep WM-160MN c noBepkon, KOMMAEKC BosbTamnepomeTpuyeckun CTA,
KoMmnbioTep B KomnsiekTe DEPO Neos 4601\lO/moHuTOp 20" Samsung
BX2035/knaB./Mbillb, KOMMbIOTEP MepcoHasbHbin Nel T.210-14/3, MarHuTHas
Mewanka 6e3 Harpesa Tolopino - 2WT, MarHMTHaa Mewajnka C HarpeesoM Wu
HaHokepaMuy.nosepx hG-MAG HS, meTp-pH pH-150MW (c roc.noBepKon), MOHNTOP
19" LG L1919S BF Black (LCD<TFT,8ms, 1280*1024,250K4/M.1 400:1,4:3 D-Sub),
rnepcoHasbHbIN KOMMNbOTEP B cocTaBe ¢/6nok/Core J7-4770 (3.4)/H87/SYGA/HDD
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YynTasabHbln 3an Ne 5
(rymaHuTapHbIn

Kopnyc), YUTaNIbHbLIN
3an Ne 6 (y4yebHbIn
Kopnyc), YUTaNIbHbLIN
3an Ne 7

(rymaHuTapHbIn
kopnyc), nabopaTtopus
Ne 418 (xumdbak
Kopnyc)

6. y4yebHble
ayauTopum ans
KypCcOBOro
NPOEeKTUpPOBaHUA
(BbINONIHEHMA
KYPCOBbIX paborT):
nabopatopus Ne 309

(xumpak Kopnyc),
nabopatopus Ne 222
(xumdpak Kopnyc),
nabopatopus Ne 223
(xumcpak Kopnyc),
nabopatopusa Ne 227
(xumcpak Kopnyc),

nabopatopusa Ne 103
(xumdak kopnyc)

7. noMmeweHue pna

XpaHeHus n
npodunakTuieckoro
obcny>XuBaHus
y4yebHoro
obopypoBaHua:

nabopatopusa Ne 416
(xumcpak kopnyc).

500Gb, moHuTop XKK"20"Bencl.knasmaT ypa+Mbiwb, npuHTep Canon i-SENSYS
MF3010, pH-meTp pH-150MW c roc.nosepkomn, cuctemHbin 6nok MK (775), wkadg
cywmnnbHbin LOIP LF-25/350-GS1, (310X 310x310 MM 6/BeHTUNATOpPa.HEPXK.CTalb
LUncpoBOIN KOHTPOJIEP), KOSINYECTBO NOCaA0YHbIX MecT - 10.

JlabopaTopusa Ne 309
YyebHas mebenb, OBYXJly4eBOW CKaHUpyOLWKUA criekTpodoTomMeTp Ansa paboThl B
ynbTpadnoneTosoMm U BUOUMOM Auana3oHe crektpa UV-2450PC (dupMebl
«Shimadzu»), Bbicoko4dyBCTBUTENbHBIN WK ®ypbe-cnekTpomeTp FTIR-8400S
(dupmbl «Shimadzu»), komnnekc «XpoMaTaK-KpUCTasaa» annapaTHO-NPOrp., Bechl
aHanTM4Yeckme, TepMocTaT, TepMocTaTupyemblin naaHweT dupmbl "PIKE
Technologies", npucTtaBka MHOMOKpPaTHOro HapyLEHHOro MOJIHOFO BHYTPEHHEro
oTpaxeHuna (MHMBO) dupmbl *P1KE Technologies”, KoMmnfaekc annapaTHO-
MPOrpaMMHbIA ANa MeOUUUMHCKUX uccnepn Ha 6ase xpomaTorpaca 'XpomaTsk-
Kpuctanan 5000”7, koMmnbiloTep nepcoHaldbHbin, PMC *KnHeTuka-2, PMC
ANEeKTPOXMUSL.

JlabopaTopusa Ne 222
YyebHaa mebenb, Becbl BJ1-120M, Beckl nabopatopHbie BIT23-510C, BogsiHas 6aHsa
K poTaunmoHHoMy ucnaputento IKA RV 8V, ncnaputens poTaunoHHbin IKA RV 8V,
KonboHarpesaTesnb ES-4110, konboHarpesaTenb 13-4120 (250mn), KoMnbloTEp B
c6ope:PentiumG3250 /AS Rock H81M-VG4/DDR3 2*2Gb/HDD 500Gb/DVD
RW/Exegatr BA-106 400W/Kb M SVEN Standart 310/Pilot ExeGate EC 6 4B/23@LG
23M470D-P - 2 wT, MarHMTHas Mewasnka ES-6120 ¢ nogorpeBoM, MarHUTHas
MeiuanKaMR Hei-Tech Harpés300C,140006/ MuH, Kpyra. nnaTtd, MOY hp Laser Jet
Pro MFP M125rnw CZ178A+NV-Print CF283A, Hakonutens HGST Touro
S(0S03754)1Tb 2.5 USB3.0(RTL), Hacoc BakyymHbin HBMK 2x4, HoyTbyk HP
Pavilion 15-aw030ur (x7H89EA#ACB)A10 9600P/8/1Tb/DVD-RV, noTeHuuocTaT-
ranseaHoctaT P-30JM, cnekTpodnyopmumeTp mogesnb RF-5301PC, cdmpMbl AnoHus,
yNbTpa3BykoBas BaHHa [1CB-5735-05, xumunyeckn cTomkmnin mMeMbpaHHbIA Hacoc
KNF N 920G, xonoaunnbHuk POZIS-102-2, wkadp cywnnbHbln Binder RF-53.

JlabopaTopusa Ne 223
YyebHas wMebenb, aBToTpaHcopmaTop TDGC2-05K(0,5KBT,2 A.220/0-250B),
konboHarpesaTenb LOIP LH-110 (1000mn), MarHMTHaa Mellajika C HarpeeoM U
HaHokepaMuyeckonm noBepxHocTbio C-MAG HS 7 - 2 wT, MoHnTop 19” Benq TFT
G900Wa silver-black, moHuTOp 19" LG L1953S BF black (LCD,TFT,1280*1024,
170/170,300ka/m,200 0:1,5rris)TCO, ocumnnorpad oaHoKaHasbHbin PCS100A,
cuctemHbln 6nok MK (775), TepmocTaT umpkynsaumoHHsin LOIP LT-211b, obbem
BaHHbl 111, xonoannbHUK 6biTOBOM "Stinol-242Q" ¢ MOPO3UbHBLIM OTAENIEHNEM
ABYXKaMepHbIN.

JlabopaTopusa Ne 227
YyebHaa mebenb, MarHMTHaa Mewanka 6e3 Harpesa Tolopino - 2 WT., MarHUTHas
Melwlasika C HarpesoM W HaHokepamwuy.nosepx HG-MAG HS, ocuunanorpad
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oAHokKaHanbHbIM PCS100A, cnektpogoTtomeTp UV-2401PC, TepmocTaTt U4 - 4 wT.,
TepmocTaT xuagkoctHom LOIP LT-105a, TepMmocTaT umpKynaumoHHbin LOIP LT-211a
06beM BaHHbI 115.

JlabopaTopua Ne 103
YyebHasa mebenb, KOMMNbIOTEP B COCTaBE: CUCTEMHLIN 610K Core i3-2120 (3.3) 4Gb,
Kopnyc ATX 400W wmoHuTOop >KK21.5 Philips,226 VA4LSB, knasBmatypa A4-Tech
isolation KV-300H Mbiwb A4-Tech XL-760H, ceTeBon chunbTp 5.0M BURO, KOMOHKM
Genius SP-5120, MO®Y nazepHoe SAMSUNG 321--M2070V1/(npuH.cKaH.KomM)
A425cTp/MNHL10 CTP/MUH.

JlabopaTopusa Ne 416
ATOMHO-abcopbLUMOHHbIN CNnekTpogoTOMETP Mozesb AA-7000, hrpmMbl
"Wnmapn3y”, AdnoHnsa, 6annoH ¢ renvem mMapkm A - 2 wT, BeHTUnaTop BEHTC 100
BKMu/*1/, rasoBbin XpoMaTo-Macc-crnekTpomeTp ™mogenb GCMS-QP 2010PIUS,
KOMMNbIOTEP B COCTaBe: CUCTEeMHbIn 6OJI0K, MOHWUTOP, KJaBuaTypa, Mblllb,
koHanumnoHep QUATTROCUMA QV/QN-F12WA, HoyTbyk Fujitsu LifebooK F530 Intel
Core i3-330M/4Gb/500Gb/ DVD-RW/BT/15.6"/Wi n7HB+0ffice, nepcoHanbHbIN
KoMmnbtoTep B KomnaekTe HP AiO 20"CQ 100 eu (MoHO610K), anekTponauTKa Irit
IR-8200, 1500BT anameTp KOHPOPKN 185MM.
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ITpunoxxenue Ne 1

MHWHOBPHAYKH POCCHU
BAIIKWPCKUU TOCYJAPCTBEHHbBIM YHUBEPCUTET
XUMMNYECKUU ®AKVYIIBTET

COJIEP’)KAHUE PABOYEW ITPOT' PAMMBbBI
JTUCHUIUINHB DPU3NYecKasi XUMHSA
Ha 6,7 cemecTp

OuHast
Bun pabotet O0BeM TUCIIAIUINHBI
ouHas popma oOydeHus
O6mas TpynoemkocTh auctumuinabl (3ET / gacoB) 14 3ET / 504 gacos
Y4eOHBIX 9acOB Ha KOHTAKTHYIO pabOTy C MpernoiaBaTeieM:
JICKIIUI 120
MTPAKTHYECKHX / CEMUHAPCKHUX -
712a00paTOPHBIX 272
Jpyrux (rpynmnoBas, MHIUBHIyaJbHAS KOHCYJIbTAIIMS U UHBIC BUIBI 2,8
y4eOHOM e TEIIbHOCTH, MPEIyCMATPUBAIOIINE PAOOTY
00yJaloIMXCsl C MPeroaaBaTesieM)
Y4eOHBIX 4acOB Ha CAMOCTOSTEIHHYIO paboTy oOy4aromuxcs (CP) 57,6
VY4eOHBIX 4acOB Ha MOATOTOBKY K 51,6
sK3aMeHy/3adery/ nuddepenmporanHomy 3aueTy (KoHTpOIb)

dopma KOHTPOJIA:
3auer 6,7 cemecTp
Ok3ameH 6,7 cemecTp



6 cemecTp

Ne | Teman dopma U3ydeHHs] MaTEPUAIOB: JIEKLIUHU, IPAKTUYECKUE OcHOBHas U 3anaHus 1o dopMa TeKylIero KOHTPOJIs
/n | copepaHue 3aHATHUS, CCMUHAPCKHE 3aHATHSL, JJaOOpaTopHbIe paboTHl, JIOTIOJTHUTENNbHAS CaMOCTOSTENIFHO | YCHEBaeMOCTH (KOJUIOKBUYMBI,
camocTosATeNbHas paboTa M TPYyIOEeMKOCTh (B Yacax) JUTEparypa, i pabote KOHTPOJIbHBIE PabOTHI,
PEKOMCHAYEMas CTyACHTaM CTYACHTOB KOMIBIOTEPHBIC TCCThI U T.H.)
(HOMEpa M3 CIHCKa)
JIK ITP/CEM JIP Cp
1 TepmoarHamMuyeck 10 25 10 [1-3, 7-11] IIpopaboTath TECTUPOBAHKE, 3alIUTa
asi cucTemMa u ee JIEKIINH, nabopaTopHO# paboTHI,
OIIHCaHUE PEKOMEHTyeMyI0 | KOJJIOKBUYM
JIUTEPATypy
2 Tepmoxumus 8 25 8,8 [1-3,7-10] ITpopaborars TECTUPOBAHUE, 3aIIUTA
JIEKIIMH, nabopaTopHOi paboThl,
PEKOMEHIyeMYyI0 | KOJJIOKBUYM
JIUTEPATYPY
3 dazoBoe 10 25 10 [3,6,7] [Ipopaborats TECTHPOBAHUE, 3aIIUTA
paBHOBecue JIeKIINH, nabopaTopHO# paboTHI,
PEKOMEHTyeMy10 | KOJJIOKBUYM
JIUTEPATypy
4 PactBopsl 10 28 10 [1-3,5-7] IIpopaborats TEeCTUPOBAHUE, 3aIIUTa
JIEKIINH, naboparopHoOi paboTHI,
PEKOMEHJTyeMYI0 | KOJJIOKBUYM
JUTEPATYPY
5 XuMuIeckoe 10 25 10 [1-4,8,9] [Ipopaborats TECTHPOBAHUE, 3aIIUTA
paBHOBecue JIEKIUH, nabopaTopHO# paboTHI,
PEKOMEHTyeMYI0 | KOJJIOKBUYM
JIUTEPATypy
Bcero yacos: 48 128 48.8

7 cemecTp




Ne | Teman ®dopma U3ydeHHsI MaTEpUaoB: JEKLIUH, IPAKTUIECKUE OcHOBHas # 3amaHus 1Mo PopMa TEKyLIEro KOHTPOJIS
/1 | comepkaHue 3aHATHS, CCMUHAPCKHE 3aHATHS, JJAOOpaTopHbIe paboTHI, JIOTIOJTHUTENNbHAS CaMOCTOSTENIFHO | YCHEBAEMOCTH (KOJJIOKBUYMBI,
caMocCTosATeNbHast paboTa M TPYIOEeMKOCTh (B Yacax) JTUTEparypa, it pabote KOHTPOJIEHBIE paOOTHI,
pEeKOMeHyeMasl CTyIeHTaM | CTyIEHTOB KOMITBIOTEPHBIE TECTHI U T.I1.)
(HOMepa M3 CcIIHCKa)
JIK ITP/CEM JIP CpP
1 OcHOBHBIE 6 14 [1-3,7-11] ITpopaborars TECTUPOBAHUE, 3alUTA
TIOHSITUSL U 3aKOHBI JIeKIINH, nabopaTopHO# paboTHI,
XUMHYECKOH PEKOMEHIYEeMYIO | KOJUIOKBHYM
KUHETUKHU JUTEPATypy
2 Teopetmueckue 8 14 1 [1-3,7-10] [Ipopaborats TECTHPOBAHUE, 3AIUTA
OCHOBBI JIEKIINH, naboparopHoOi paboTHI,
XUMHYECKOH PEKOMEHTyeMy10 | KOJJIOKBUYM
KHHETHUKH JUTEPATYPY
3 Kunernxka peaxiuii 6 14 1 [3,6,7] ITpopaborats TECTUPOBAHUE, 3aIIUTA
MPOCTBIX THIIOB JIEKIUH, nabopaTopHO# paboTHI,
PEKOMEHIYEeMYIO | KOJUIOKBHYM
JIUTEPATypy
4 Kunernka 10 14 1 [1-3, 5-7] [Ipopaborats TECTHPOBAHUE, 3aIINTA
CIIOKHBIX PEaKIHi JIEKITHH, nmabopaTopHOU pabOTHI,
PEKOMEHIYEMYIO | KOUIOKBHYM
JUTEPATYPY
5 PanuxkanbHo- 6 14 1 [1-4, 8, 9] IIpopaborars TECTUPOBAHUE, 3alIUTA
L[ETHbIE PEaKIUU JIEKIUH, nabopaTopHO# paboThI,
PEKOMEHIyeMyl0 | KOJJIOKBUYM
JUTEPATyPy
6 DOTOXUMHUYECKUE 6 14 1 [1-3,7-11] ITpopaborats TE€CTUPOBAHUE, 3aIIUTA
peaxkunu JIEKIINH, nabopaTopHO# paboTHI,
PEKOMEHYEeMYIO | KOJUIOKBHYM
JIUTEPATyPy
7 Karanutnaeckue 6 14 [1-3,7-10] IIpopaboraTh TECTUPOBAHNUE, 3aIINTA
peaxmuu JIEKITHH, nmabopaTopHO paboTEHI,
PEKOMEHIyeMy10 | KOJJIOKBUYM
JUTEPATYPY
8 PaBHOBecue B 6 14 1 [3,6,7] [Ipopaborats TECTHPOBAHUE, 3aIHUTA




pacTBopax JIEKITHH, nmabopaTopHO paboTEHI,
IEKTPOINTOB PEKOMEHIyeMyl0 | KOJJIOKBUYM
JIUTEPATYPY
9 HepaBHoBecHbIe 6 12 1 [1-3, 5-7] [Ipopaborars TECTUPOBAHUE, 3aIUTA
SIBJICHUS B JIEKIINH, nabopaTopHO# paboTHI,
pacTBOpax PEKOMEHIyeMYI0 | KOJJIOKBUYM
IEKTPOJIUTOB JIUTEpaTypy
10 | T'ereporenHoe 6 10 1 [1-4,8, 9] [Ipopaborats TECTHPOBAHUE, 3aIIUTA
AIEKTPOXUMHUIECKO JIEKITIH, nmabopaTtopHO paboTHI,
€ paBHOBECHE PEKOMEHTyeMy10 | KOJJIOKBUYM
JUTEPATYPY
11 | OcHoBBI 6 10 0,8 [1-3,5-7] IIpopaborats TEeCTUPOBAHUE, 3aIIUTa
INEKTPOXUMHYECKO JIEKIINH, nabopaTopHOi paboTHl,
W KMHETUKH PEKOMEHIyeMy10 | KOJJIOKBUYM
JIUTEPaTypy
Bceero yacos: 72 144 8,8







[Tpunoxenue Ne 2

PeliTHHT — IUIAH TUCIUIIJIHHBI
duznueckas XUMHASA

Hanpasnenue noarorosku 04.05.01. dyHnameHTadbHAsA U NPUKIAIHAS XUMHUS

Kypc 3, cemectp 6.
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Hampasnenue noarorosku 04.05.01. @yHnameHTanbHas U OPUKIAJIHAS] XUMHUS

Kypc 3, cemectp 6.

39



Hampasnenue noarorosku 04.05.01. @yHnameHTanbHas U OPUKIAJIHAS] XUMHUS

Kypc 4, cemectp 7.

Buabl yueOHo# 1esiTeJIbHOCTH bam 3a Yucno bamer
CTYICHTOB KOHKPETH | 3a7aHu | MuHumaneH | MakcumanbH

oe i3a BIi BIN

3aJJaHUE | ceMecT

jY
Moayasb 1 (KuHeTHKA)
Texkymmi KOHTPOJIb
1. BeimonHeHUE 1a00paTOPHBIX 5 5 0 25
pabot
Py0e:kHbIIT KOHTPOJIb
1. KomnokBuywm 1 10 1 0 10
2. KomnokBuywm 2 10 1 0 10
MoayJb 2 (3J1eKTPOXuMMSs)
Texkymui KOHTPOJIb
1. BeinonHeHue 1abopaTopHbIX 5 5 0 25
pabor
Py0e:xHbIN KOHTPOJIb
1. KomutokBuym 1 10 1 0 10
2. TectupoBaHue 10 2 0 20
IToompuTrebHbie HaJJIbI

1. ITy6nukanus cTaTteil B Hay4HbIX 5 1 0 5
KypHaJIax
2. Y4actue B CTyI€HUECKON 5 1 0 5

OIUMITHAJE

ITocemaeMocTh (0a/1J1b1 BHIYUTAKOTCS U3 0011el CYMMBbI HAOpPAHHBIX 0AJ1JIOB)

1. ITocelienre AEKIUOHHBIX 0 -6
3aHSITUH
2. Ilocenienne NpakTUUECKUX 0 -10
3aHATUI

HTOroBblii KOHTPOJIbL
3auer | | 1 | 0 |
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Hampasnenue noarorosku 04.05.01. @yHnameHTanbHas U OPUKIAJIHAS] XUMHUS

Kypc 4, cemectp 7.

Buabl yueOHo# 1esiTeJIbHOCTH bam 3a Yucno bamer
CTYICHTOB KOHKPETH | 3a7aHu | MuHumaneH | MakcumanbH

oe i3a BIi BIN

3aJJaHUE | ceMecT

jY
Moayasb 1 (KuHeTHKA)
Texkymmi KOHTPOJIb
1. BeimonHeHUE 1a00paTOPHBIX 5 4 0 20
pabot
Py0e:kHbIIT KOHTPOJIb
1. KomnokBuywm 1 10 1 0 10
2. KomnokBuywm 2 10 1 0 10
MoayJb 2 (3J1eKTPOXuMMSs)
Texkymui KOHTPOJIb
1. BeinonHeHue 1abopaTopHbIX 5 4 0 20
pabor
Py0e:xHbIN KOHTPOJIb
1. KomutokBuym 1 | 10 | 1 | 0 10
IoompurebHbie 0271JIbI

1. IlyOnukanus crateil B Hay4HBIX 5 1 0 5
KYpHaJlax
2. YyacTtue B CTyJICHYECKOU 5 1 0 5

OJIMMIINAacC

IHocemaeMocThb (0aJ1J1bI BBIYMTAIOTCS U3 0011eli cyM

Mbl HA0OPaAHHBbIX 0J1J10B)

1. IMocenieHre JEKIUMOHHBIX 0 -6
3aHSATUN
2. Ilocemenne npakTHYECKUX 0 -10
3aHSTUA

HTOroBblii KOHTPOJIb
JK3aMeH | 30 | 1 | 0 30

41




	программа специалитета

