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1. MACIIOPT PABOYEM ITPOT'PAMMBI JITUCIUILINHBI
«PU3NYECKAA U KOJIVIOUJTHASA XUMMU >

1.1. Ob6aacTs npuMeHeHus padoyeil NporpaMMsl

Pabovas mporpamma sIBISE€TCS 4acThbl0 OCHOBHOM NpodecCHOHATBHON 00pa3oBaTeNbHON
nporpammsel CI1O mo cnermansHocTr 18.02.091epepaboTka HedTH 1 raza.

IIporpamma paspaborana B cooTBercTBUM ¢ DepepanbHbIM  TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTaHAAPTOM CPEIHEro Mpo(ecCHOHANTBHOTO 00pa30BaHMUs 1O CIEIUATEHOCTH
18.02.091epepaboTka HedTH U Ta3a.

1.2. MecTo AUCHHMILINHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

JucuuniamHaa «Puznueckas u KOJUIOUIHASA XUMUI»
o0mienpogeccuoHaTbHOMY HUKITY TPO(ecCHOHaTBHON MTOATOTOBKH.

B pamkax usydeHus TUCHMILIHHBI y oOy4aromuxcs Gopmupyrorces kommerennuu (OK),
BKJTIOUAIOIIUE B €051 CHOCOOHOCTB!

OK O01. BsiOupate cmocoObl pemieHus 3amad  Ipo(ecCHOHATBHON NIeATEeTbHOCTH,
MPUMEHHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02.OcymiecTBisTh MOUCK, aHAJIW3 U HHTEPIPETALNIO HHPOpMaIIuK, HEOOXOIUMOM IS
BBITIOJTHEHUS 3a/1a4 MPOGECCHOHATBHON e TEILHOCTH.

OK 03.IlnanupoBaTh U peaii30BbIBaTh COOCTBEHHOE MPOPECCHOHATHHOE W JTMIHOCTHOE
pa3BHUTHE, MPEANPUHUMATEILCKYIO ACSITEILHOCTh B MPOQeCCHOHaNbHOU chepe, HCIONb30BaTh
3HAHUS 0 MPaBOBON U (PMHAHCOBON I'PAMOTHOCTH B Pa3IUYHbIX KU3HEHHBIX CUTYaIUIX

OK 04. Paboratp B KOJUIEKTUBE M KOMaHJe, >(PQPEKTHBHO B3aUMOACUCTBOBATH C
KOJJIEraMH, PYKOBOJICTBOM, KJIMEHTAMH.

OK 07. CopeiicTBOBaTh COXpPAaHEHHIO OKpPYXKAWOIIEH Cpelbl, PEeCypcocOepeKeHUIO,
3¢ (eKTUBHO AeCTBOBATH B YPE3BBIYAMHBIX CUTYAIIHSIX.

OTHOCHUTCA K

OK 09. MHcnonw3oBarb HHDOpPMAIMOHHBIE TEXHOJOTMHM B  MPOo(hecCHOHAIBHOM
JESATEIIBHOCTH.
1.3. TpeGoBaHus K pe3yJbTaTaM 0CBOEHHMS AUCHHMIIHHBIL
B pamMkax nporpaMmsl AUCHUIUIMHBI 00yYarOIIUMUCS OCBaUBAIOTCA:
Kon OK YMenus 3HaHuA
OK Ol |- onuceBaTh MeXaHW3M XMMHYECKMX | — 3aKOHOMEPHOCTH IIPOTEKAHUS
OK 02 peaxkuui; XUMHAYECKHX U (U3NKO-XUMHUYECKUX
OK03 |- IIPOU3BOUTE PACUYETHl IIapaMETPOB IIPOIECCOB,
OK 8?’ ra3oBbIX CMeCeH, KHHETHYECKHX | — 3aKOHBI UJCAIBHBIX I'a30B;
8112 09 MapaMeTPOB XUMHUYECKHX PEAKUUH, | — MexXaHU3MBbI TOMOT€HHBIX U

XUMHYCCKOI0 paBHOBECH S,
KOHTPOJIMPOBATh U OUCHUBATDH

IIPOTEKAHNE XUMHUYECKHX
IIPOLIECCOB,;

IIPOBOAMTH  pacueTsl IO
XUMHYECKAM dopmynam u
YPAaBHEHUSAM peaKluii,

IIPOM3BOJUTh  AHAIU3BL U
OLICHUBATh JIOCTOBEPHOCTD
pE3yJIbTaTOB.

TFeTEPOTCHHBIX PEAKIINA;

OCHOBBI (PM3UYECKOW U KOJUTOMIHOU
XHUMHH, XHUMHWYECKOH  KHUHETHKH,
BJIEKTPOXUMHH, XHUMHYSCKOM
TEPMOJAMHAMUKHA U TEPMOXUMHUH;
OCHOBHBIC METObl WHTECHCU(PUKAIINH
(U3UKO-XMMHYECKHX TPOIIECCOB,;

CBOWCTBA arperatHbiX COCTOSIHHI
BEILIECTB,;
CYIIHOCTb U MCXAaHU3M KaTajin3a,

YCJIOBHUsI XMMHYCCKOTO PaBHOBECHS,




—  (U3HKO-XUMHYECKHE METOJIbI
aHalM3a  BEIIECTB, IPHMEHIEMBIC
pUOOPBHI.

1.4. Kosin4ecTBO 4acoB HA OCBOeHHe padoueii mMporpaMMbl
yueOHast Harpy3ka oOyuatorierocsi 1304acos, B TOM duce:
IJI 04HOM GopMbI 00yUeHMSI:
aynuTopHasi yueOHas Harpy3ka ooydaromerocs 1104acos;
caMocTosTeNbHas pabota oOydaromierocs: 20 4acos.




2. CTPYKTYPA U COAEPKAHUE JUCIUIIJINHbI
«PU3NYECKAA U KOJVIONJTHAA XUMMUA»

2.1. O6beM TUCHUILINHBI U BUIbI Y4eOHOH paGoThI.

Bup yueOHoii padoTbl

O0BbeM yacoB

YueGnasn Harpyska (Bcero) 130
AynuTopHasi ydeOHasi Harpy3ka od0y4awuierocs (Bcero) 110
B TOM YHCIIE!

Teopernueckoe 0OyueHUE (JTEKIHHN) 58
NPaKTUYECKHE PAOOTHI 32
71a00paTOpHBIE 3aHATHUS 20
CamMocTosiTeJIbHast padoTa odyuarmmxces (Bcero) 20

[Ipomesxyrounas arrectanus B popme nudepeHIIPOBAHHOTO 3a4eTa




2.2. TemaTH4yecKHii NJIAH U coJep:KaHUe TUCHHUIIMHBI «@U3nYecKast U KOJJIOUTHAST XUMHUA»

HaunmenoBanue Coaeprxanue yueOHOro MaTepuaJa, JaboparopHble padoThl M NPAKTHYECKHE 3AHATHSA, OB BeM 1aCOR
pa3esioB U TeM CaMoOCTOSITe/IbHAs padoTa 00y4arImuXxcs
1 2 3
1 cemecTp 44/6/18/20
BBenenne 3HAaYEHNE U COAEPIKAHNE TUCLUILIMHBI «DU3ndecKas U KOJUIOUAHAS XUMUSA», CBA3b €€ C APYTHMHU 2/-1-1-
JUcuUIUIMHAMH. Ponb du3nueckolt XuMHUM B pa3BUTHH BRKHEHIINX OTpacieil MpOMBIIIJICHHOCTH,
B MEPOIPUATHSAX 10 OXPAHE OKPYKAIOIIEH CPEMBL.
Tema 1 Conep:xkaHue y4eOHOT0 MaTepHaJa. 6/2/2/4
OcHoBBI TenmoBoi addekT XuMuueckor peakmuu. TepMoxuMuueckue ypaBHeHHs. OCHOBHOUM 3aKOH 2
XHMHYECKOH TepMOXUMUHU - 3akoH ['ecca. TemnoTsl 0Opa3oBanus (pa3yiokKeHUs), CTOPAHUS.
TePMOJAMHAMHKH XUMHUYECKUI MOTEHIMAl B TEPMOIMHAMUYECKUX YPABHEHUSX, YPaBHEHUSAX TEIMJIOEMKOCTH. Buibl
TEIUIOEMKOCTH, UX B3aHUMOCBS3b, 3aBUCHUMOCTh OT Pa3JIMYHBIX (AKTOPOB 2
DHTponus. GU3NIECKUN CMBICI, 3HAUCHUE, XapaKTepUCTHKa. Bpoil u TpeTHii 3aK0H TEPMOAMHAMUKHN
VYcioBue CaMOINPOU3BOJBHOTO IIPOTEKAaHUs XUMHMYECKOM peakuuu. IIpuinoxxkeHue 3aKOHOB 2
TEPMOJUHAMHMKH K XMMUYECKUM IPOLIECCAM.
IIpakTnueckas padora Nel. [IpoBeneHne TEpMOAMHAMUYECKOTO UCCIEAOBAHNS CUCTEMBI 2
JlaGopatopnas pa6ora Ne 1. Omnpenenenue TerioBoro 3¢ ¢Gexra peakiuy HeHTpanu3auuu 2
CamocTosiTesibHasi padoTa 00y4YaKOIMXCSl: BBITOJHEHHUE 3a/IaHUI U YIIPAXKHEHUN 110 TJAHHOU TeMe 4
pelIeHre pacyeTHbIX 3a1a4; 0(OpMIIEHHE OTUYETOB IO J1A00PATOPHBIM paboTam
Tema Coneprkanuie yueOHOTO MaTepuraia. 6/2/2/4
Xumuuyeckas YyeHue 0 CKOpPOCTM XHMMHUYECKOW peakiuu OCHOBHON 3aKOH XMMMYECKOM KHHETUKH - 3aKOH 2
KHHETHKA neiictBust Mmacc. KoHcranTa ckopocTH peaknuu, ee Gpu3ndeckuid cMbicii. DaKTOPHI, BIUSIONIUE HA
ckopocTb peakiuu. [Tpasuno Baut-T'odda.
Knaccudukanusa peakuuil mo MOJIEKYJISIPHOCTH U TNOPSAKY peakuuu. KuHeTnueckue ypaBHEHUs 2
peakuuii 1 u 2 mopsinka. AKTHUBHBIE MOJeKyibl. IloreHnuanbHBI Oapbep. DHEPrHs aKTHBALWU.
YpaBHeHue AppeHunyca, ero NpakTUYeCKoe MPUMEHECHHE
Karanus, kaTanuTuueckue peakiiuy, FOMOT€HHBIN U F€TEPOre€HHBIA KaTaJln3 2
IIpakTuyeckast padora Ne2. 3akoH JEHCTBYIOIIMX MacC, 3aBUCHMOCTh CKOPOCTH pPEaKIMH OT 2
KOHLIEHTPALlUU BEIIECTB
JlabopaTopnasi padora Ne 2 HccnenoBanue 3aBUCUMOCTH CKOPOCTH PEAKLMU OT KOHIIEHTPALUU 2
BELICCTB




CamocTosiTesibHasi padoTa 00y4YaKOIMXCSl: BBITIOJHEHHUE 3a/IaHUI U YIIPAXKHEHUM 110 TJAHHOU TeMe
pelIeHrne pacyeTHBIX 3a7a4; 0OPMIICHHE OTYETOB I10 JIAOOPATOPHBIM paboTam

Tema 3 Coneprkanuie yueOHOTO MaTepuraa. 4/2/2/6
Xumnyeckoe ObpatumocTh XMMHUYecKuX peakiuil. Ilpsmas u oOpaTHas peakuuu. YCIOBHS HMCTUHHOTO 2
paBHOBecHE XUMHUYECKOTO paBHOBECHS B TOMOTeHHbIX cuctemax. KoHcranTa paBHOBecus peakuuu. CrocoObl
BBIPAKEHMSI KOHCTAHT PAaBHOBECHS, B3aUMOCBS3b MEXKJY KOHCTAHTAMU PAaBHOBECHS, BBIPAXKCHHBIMU
yepe3 KOHLIEHTPAlMY U NaplHAIbHbIE 1aBJICHHUS.
3aBUCHUMOCTH KOHCTAHTHI PABHOBECHUS OT PA3INYHBIX (DAKTOPOB.
®akTophl, BAUSAIOIIME Ha TmonoxkeHue paBHoBecus. [Ipunuun Jle Illarenbe, ero mpakTUYECKOE 2
MPUMEHEHUE
IIpakTuyeckasi padora Ne3. Pacuer HCXOMHBIX M pABHOBECHBIX KOHIICHTPAIIUH BEIIECTB B 0OpaTUMOM >
peakiuu
Jlaboparopnasi padora Ne3 Y cioBUs CMENIEHNUS XUMUYECKOTO PABHOBECHSI 2
CamocTosiTesibHasi pad0oTa 00y4YaOIMXCSl: BBIOJHEHHUE 3a/IaHUI U YIIPAXKHEHUN 110 JAHHOW TeMe 4
pelIeHrne PacyeTHBIX 3a7a4; 0OPMIICHHE OTYETOB IO JIAOOPATOPHBIM paboTam
Tema 4. ConeprkaHuie yueOHOTO MaTepuraia. 14/6/-/4
ArperaTHbie l'azoo6pa3Hoe cocTosiHME. YHHUBEPCAIbHOE YPAaBHEHHUE COCTOSHUS UCATbHOTO Ta3a - ypaBHCHHUE 2
COCTOSTHMSI Knaneiipona- MenneneeBa. YHuUBEpcaibHasi ra3oBas MOCTOSHHASA M €€ (U3MYECKUN CMBICT U
BellecTBa pa3MepHOCTh. PeanbHble Ta3sl
['a30oBbIE CcMecH, MapaMeTpbl HX COCTOSIHUSI, CHOCOOBI BBIPAXXEHHUS COCTaBa CMeceH. >
[TapuuansHbie gaBiaeHus ra3oB B cMecu. 3akoH JlanbToHa. [IpaBuiio agauTuBHOCTH
O6mas XapaKTepUCTUKA KHUJIKOTO cocTosiHus. COBpEMEHHbIE B3TJsAIbl HAa CTPYKTYPY
)kunkocte. Bsskocts. Ee du3myeckas CymiHOCTb, 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB. >
®opmyna Herorona. Buasl Bsaskoctu. TekyuecTs. CrocoObl ompexnenenus. Ponb BA3kocTH
KHUJIKOCTEH MW ra30B B XUMHYECKON TEXHOJIOTHH.
Hcnapenne u xuneHue xuakocred. Pa3oBble MEPEXOAbl, AUMArpaMMBbl COCTOSHUS, TPOWHAs TOYKA. 2
CrniocoObI pacueTa TEIJIOBBIX MePEX0/I0B
[loBepXHOCTHBIE  SIBJIECHUS. CBoOonnas sHeprus mnosepxHoctu (CDII)  kuakocTH.
[ToBepXHOCTHOE HaTsKEHUE. SIBI€HUE CMauyMBaHUA. 2
[ToBepXHOCTHO-aKTHBHBIE M TOBEPXHOCTHO-HEAKTUBHBIC BEIIECTBA, UX MPAKTHYECKOE 3HAYCHHE.
CwmauuBanue U pactekanue. KanuuispHble ssBIeHUA 2
TBepnoe cocrosHue. Tema kpucrtaummdyeckue U amopdubie. OOmas XapakTepHCTHKA >
KPUCTAJUNIMYECKOTO cocTosiHus. [lnaBnenue u orBepieBanue
IIpakTuyeckasi pa6ora Ne 4. PacyeT CBOIMCTB CMECH T'a30B 2




IIpakTuyeckasi padora Ne 5. ®a3oBbie mepexoapl 2
IIpakTuyeckasi pa6ora Ne 6. CmaunBanue u pactekanue. Kanuyuisipapie siBICHUS 2
CamocTosiTesibHasi padoTa 00y4YaKOIMXCSl: BBITIOJHEHHUE 3a/IaHUI U YIIPAXKHEHUN 110 JAHHOU TeMe 4
pelIeHue pacueTHbIX 3a7a4

Tema 5. PactBopsl | Conepikanue yueOHOTO MaTepuara. 6/10/-/-
OOmias xapakTepucTHKa M KiaccU(UKAIMg pPacTBOpPOB. MexaHHW3M Tpoliecca pPacTBOPCHHS. 2
CoBpeMeHHbIE TpeacTaBiieHuss 0 pacTBopax. DakTopel, Biausiomue Ha pactBopenue. CoibBaTHas
(rumpartnas) Teopus pactBopoB 1. . Menaeneesa. O01ias xapaKTepUCTHKA PaCTBOPOB TBEP/BIX TE B
KUJKOCTSX.
KonnuratuBHble cBOMCTBAa pacTBOpPOB. 3akoHbI Payns, cieactBus 3 3akoHa Payns. SIBinenue ocmoca. 2
OcmoTHuecKkoe [aBlIeHHE B pPacTBOpPax »SIEKTPOJIUTOB M HEIIEKTPOIUTOB. 3akoH Baut-T'odda.
N3otonnyeckuii Ko3)PuImeHT.
B3anmMHast pacTBOPUMOCTb KUIKOCTEH B CBSI3U C XapaKTEPOM MEKMOJIEKYJISIPHOTO B3aUMOJICHCTBHUS. 2
3akoH Payns-/lanbToHa 1711 CUCTEMBI U3 JBYX JIETy4YMX KOMIIOHEHTOB. CHCTEMBI ¢ OTKJIOHEHUSIMU OT
3akoHa Payns. IIpuunnbl oTKI0OHEHUH. A3eoTponHbsle cmecu. Bropoii 3akon KoHnoBanosa. /luarpaMmsbl
«Ympyroctb mapa- coctaB» M «[ KHUIEHHS- COCTaB» JJis TOJOXUTEIbHBIX M OTPULATEIbHBIX
OTKJIOHEHUH OT 3akoHa Payia. Merosl pa3ieiieHus a3e0TPOIHBIX CMECEH.
Ileperonka. ®u3uyeckue OCHOBBI M CYIIHOCTHh Tiporecca. IlepBwiii 3akoH KonoBasoBa. Bunbl
neperonku. @pakimonHas neperonka. CxeMsl U nuarpamma «leMrieparypa KUTMEHHUS - COCTaB» IS
MIPOIIECCOB MPOCTON U (DPAKITMOHHOM TIEPETOHKH.
IIpakTnueckas padora Ne 7. PactBopbl 2
CamocrosiTesibHast paboTa 00y4arOIIMXCH BHIIIOJIHEHNE 3aJaHUI U yIIPaXXHEHU 110 TaHHOM TeMe; 4
pelIeHre pacyeTHBIX 3a7a4

Tema 6. | ConmeprkaHuie yueOHOTO MaTepuaia. 6/4/-/-

DJIEKTPOXHUMHSA DNEeKTPOXUMUS, €€ 3HAUCHHEe B HAayKe M TEXHHUKE. OJJIEKTpUYecKash IMPOBOJAUMOCTb PaCTBOPOB. 2
H3mepeHune >IeKTPONPOBOAHOCTH pPAcTBOPOB. Crabble, CUJIbHBIE SJIEKTPOIUTHI. TEOopUs CHIBHBIX
AJIEKTPOJIUTOB.
OnekTpoxumudeckuid psang HanpspkeHud. OJIC u nmpuHIMn padoThl TaJIbBAaHUYECKOTO 3JIEMEHTA. 2
DnekTpoabl cpaBHeHus. [loreHpomerpust.
Onektponus. [IpaBuna karoga. [IpaBuna anona. 3akonsl Dapajes.
Koppo3sus kak 37eKTpoXuMUYECKUi IpoLece 2
IpakTuyeckas padora Ne8. DIEKTPOXUMHUIECKUE PACIETHI 2
IIpakTnueckas padora Ne9. Ilokazarenu Koppo3uu 2




2 cemecTp

14/14/14

Tema
JAucnepcHbie
CHCTEMBI

Conepxanue y4eOHOro MarepuaJa.

12/

OOmmme cBeaeHue o aucrepcHbIx cucrteMax. Kiaccudukarus. CriocoOb! MoydeHusl.

CaolicTBa AuCTIEpCHBIX chcTeM: U dy3usi, OpOYHOBCKOE JBHKEHHE, ONITUYECKHE CBOMCTBA

Komnonnneie pactBopbl. Mutiesuibl. JIBOMHOM 37€KTPUYECKHI CII0M

YcTonunBOCTh MUCTIEPCHBIX crucTeM. CTaOuimu3aus U pa3pylieHrue TUCTIEPCHBIX cucTeM. Koarymsmwst u
KOJIECIICHLIUS

NININ| P>

[Ipsimble 1 0OpatHbIe SMyIbCHU. Bono-HedTsHbIE AIMYIBCHN.

[lens1, A3pozomu

IpakTuuyeckas padora Ne 10. [TonyueHne qUCTIEPCHBIX CHCTEM.

IIpakTnueckas padora Ne 11 CBolicTBa AUCIIEPCHBIX CUCTEM

IIpakTuyeckass padora Ne 12. CoctaBieHue cxeM M YpaBHEHUU CTPOEHHUS MUIIEIUI, TIOJYYCHHBIX B
YCJIOBUSAX I/I36I:ITKa BCIICCTB

NINININIDN

IIpakTuyeckas padora Ne 13. Koarymsanus. OnpeaesieHnn mopora KoaryJisiiiii U KOoaryJIupyroIien
CIIOCOOHOCTH

N

IpakTuyeckasi padora Ne 14. Pacuer 10361 KoarymisHTa

IIpakTuyeckasi pa6ora Ne 15. Pacuer n03b1 sMybraTopa u Aesmysbraropa

IIpakTuyeckas pa6ora Ne 16. KorrponpHas padota «/[ucnepcHbie CHCTEMBI»

JlabopaTopnasi padora Ne 4. BsskocTs xuakocTeit

Jlaboparopnasi padora Ne 5. [ToBepXHOCTHOE HATsHKEHUE

JladopaTopnas padora Ne6. AncopOrmst

Jladoparopnasi padora Ne7. KosmnouaHeie pacTBOPHI

Jladoparopnasi padora Ne8. Omnpezenenue nmopora KoaryJssiuu

IIpome:xyToyHast arTecTanus B popMe 1upPpepeHIUPOBAHHOIO 3a4eTa

NINININRABRINDNDN

Bcezo

130

OcBocHUe JUCHUITIIIMHBI MOXCET OBITh pCaIn30BaHO C MPUMCHCHUCM J3JICKTPOHHOTI'O OGY‘-IGHI/ISI, JAUCTaAaHIITMOHHBIX 06pa30BaTe.HBHBIX TEXHOJIOTHI B
COOTBETCTBUH C JIOKAJIBHBIMHU HOPMATUBHBIMH aKTaMHW YHUBCPCUTETA.
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3. YCJOBHUA PEAJIN3AIIMUA PABOYEN TPOT'PAMMBI JTUCITATIIIMHBI
«PU3NYECKAA U KOJVIONJTHAA XUMMUA»

3.1. TpeGoBaHUsI K MUHMMAJBLHOMY MaTepUaIbHO-TeXHUYECKOMY 00ecredeHuIo

Peanuzanus paboueil mporpamMmbl JUCHMIUIMHBI TpeOyeT Hamuuus YydyeOHOro kaOuHeTa
XUMHYECKHX JUCIUIUINH, XUMAYECKOH JTabopaTopuu, 000pyI0BaHHOW COOTBETCTBEHHO JHUCITUTIINHE.

OcHameHHOCTh y4e0HOro KaOWHEeTa XWMHYECKHX JUCIUIUIMH: TIOCaJOYHbIe MecTa s
oOyJaronuxcsi, pabodee MECTO TmpernojaBaTessi, MPOCKTOp, WHTEPAKTHBHAs JOCKa, HOYTOYKH,
nabopaTopHbIe CTEHIBI IS MPAKTHUYECKUX pPA0OT, CHpaBOYHBIC CTEH/BI, Y4EeOHO - METOAMYecKas
JOKYMEHTAITUS

OcHaleHHOCTh J1a00paTOPUN OPraHUYEeCKOW XWMHUU. MOCAJOYHBIE MECTa IS O0ydYarouIuxcs,
BBITSDKHBIE TIKA(bI, IIKAQBI U PEareHTOB C BBITSDKKOH, MIKa() CTSKIISTHHBIN I XUMUYECKOM TTOCYIbI
U JOKYMEHTOB, CTOJIbI OCTPOBHBIC, CTOJBI MPUCTCHHBIE, CTOJ MpernojaBaTelis, ammapar Jis
peKkTudUKAIIMN, CTOJBI THUTPOBAJIBHBIE, CTOJ JUIsl BECOB, MOWKHM, HOYTOyK — 2 mT., jabopaTopHas
nocyja, mpoOUpKH, IMJIaHIIEeThl, OymMara MHIUKaTOpHas, Oymara (uiIbTpOBajibHAsA, CIIUYKH, TabIHIA
MeHpeneeBa, TabiuIa pacTBOPHUMOCTH, MITATHUB IS MPOOUPOK, KOJUICKIUS BOJIOKOH, KOJUICKIIUS
ITaCTMACC, TUTMTKA JJIeKTpudeckas, pH-MeTp, mpubop uis M3ydyeHUs: CKOPOCTH PEAKIUH, BOMASHAS
0aHs1, mumubl, HeQTH ChIpas, KAJIOPUMETPhI, MaHOMETpPBI, BUCKO3HUMETpPBI, CTEKIISTHHBIC MAJOYKH,
ra300TBOJHAS TPYOKa CO CTEKISIHHBIM HAaKOHEYHHKOM, Kojba Bropiia, KoiObl KOHHYECKHE, IITATHUB
71a00paTOPHBINA, PEaKTHBBI: CIUPT STHIIOBBIH, cepa dJIeMEHTapHas, HATpHs CyIb(QHI, HATPUS CYTbPUT,
pacTBOp #oja, MEPEeKUCh BOJOPOJA, KUCIOTa a30THAs, KHCIOTAa CEpHas, POJAHU] KaJlus, MarHu,
IIUHK, JKeJIe30, YIeOHO — METOANYeCKast JOKYMEHTAIHSI.

3.2. UudopmanmonHoe obecnevyeHue 00ydeHust

Jnist peanu3zanuy nporpaMMbl OMOIMOTEUHBINH (HOHT 00pa30BaTENbHON OpraHU3allul UMEET
neyaTHbIe W/ WK AJICKTPOHHBIE 00pa30oBaTeIbHbIC U HHPOPMAIIMOHHBIC PECYPCHI
* Makapos, A. I'. TeopeTndeckne W NMpaKTHUYECKHUE OCHOBBI (DM3NYECKOW XUMHHU . ydeOHOE
nocooue mis CIIO / A. T'. Makapos, M. O. Caruma, JI. A. Pa3zmoopeeB. — CaparoB :
[Mpodobpazosanue, 2020. — 171 c. — ISBN 978-5-4488-0609-4. Fexcr : aiekTpoHHbIH //
DJIeKTPOHHBIH pecypc 1udpoBoii odpazosarenbhoii cpeasl CIIO PROFOpasoBanue : [caiiT]. —
URL: https://profspo.ru/books/92175
e  ®dusnyeckas xumus. XuMuueckas kuHeTka . npaktukym s CITO / B. A. Poros, A. A.
Awntonos, C. C. Apsymanos [u ap.] ; mox penakiueii B. A. Porosa, B. H. [Tapmona. — Capartos,

Mocksa : I[Ipodhobpazosanue, Ait [ITu Ap Menua, 2020. — 221 c. — ISBN 978-5-4488-0812-8,

978-5-4497-0477-1. — Tekct : oSneKkTpoHHBIA [/ DiIeKTpOHHBI pecypc IUPPOBOI
00pa3oBaTebHOM cpebl CIIO PROFo6OpazoBanme : [caiiT]. — URL:
https://profspo.ru/books/96032

e ®dusnyeckas xumus. XUMUUecKas TepMoanHamuka : npaktukym aias CI1O / B. A. Poros, A.
A. Anrtonos, C. C. ApsymanoB [u ap.] ; mox penakiueir B. A. Porosa, B. H. Ilapmona. —
CaparoB, Mocksa : [Ipodobpazosanue, At [Im Ap Menuna, 2020. — 256 c¢. — ISBN 978-5-
4488-0811-1, 978-5-4497-0476-4. FexcT : 27eKTpOHHBIH // DIESKTPOHHBIH pecypc UGpPOBO
00pa3oBaTeIbHOM cpebl CIIO PROFo6OpazoBanme : [caiiT]. — URL:
https://profspo.ru/books/96033

*  @usuueckas xumus. KypcoBbie padoth : yueOHOe mocodue s CI1O / E. U. CrenaHoBCKUX,
T. I1. Bonpukosa, JI. A. bpycuutbina [u 1p.] ; nox penakiueit B. . MapkoBa. — 2-¢ u3g. —
Caparos, Exarepun0ypr : IIpodobpazoBanue, Ypansckuil ¢penepanbublii ynusepcuter, 2019, —
185 c. — ISBN 978-5-4488-0504-2, 978-5-7996-2889-5. Tekct : 3ieKkTpoHHbIH //
DJIeKTPOHHBIH pecypc 1udpoBoii odpazoBarenbhoii cpeasl CIIO PROFOpasoBanue : [caiiT]. —
URL: https://profspo.ru/books/87890
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. Bepxwuunnckas, C. B. Xumust u TexHonorust Hedptu u rasza : yuebHoe mocodue / C.B.
Bepxwuuunckast, H.I'. lurypos, C.A. Cunuiiua. — 3-€ u3., uctp. u gomn. — Mocksa : DOPYM
: THOPA-M, 2024. — 416c. — (Cpennee npodeccruonanbuoe odopasosanue). - ISBN 978-5-
00091-512-7. Tekcr : anextponnsiii. - URL: https://znanium.com/catalog/product/2048906
. baxwun, H. M. Havyana ¢usuueckoit xumuu : ydeOHoe mocooue / H.M. Baxun, B.H.
IMapmon. — Mocksa : UTHOPA-M, 2022. — 332. — (Briciee oOpazoBanue: bakanaBpuar). —
DOI 10.12737/6884. - ISBN 978-5-16-009055-9. Tekcr : osnekrponnsiii. - URL:
https://znanium.com/catalog/product/1846460

CoBpemenHble TMpodeccHOHANbHBIE 0a3bl JaHHBIX W MH()OPMALMOHHBIC CIPABOYHBIC
CHCTEMBI.

- CIIC Koncynprantllntoc;

- OBC ZNANIUM.COM,;

- CereBas anekTponHas oubnanoreka «9bC «JlaHp»;

- DBC IOPAIT;

- OP 1OC «PROfe6pazoBanue
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4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHHUA JUCIIUITJINHBI
«PU3NYECKAA U KOJVIONJIHAA XUMMUA»

4.1. KoHTpPOJIb M OIEHKAa pe3yJbTaTOB OCBOECHHS JAWUCHHUIUIMHBI OCYIICCTBISCTCS
npernoaBaTesieM B TpOIecce MPOBENCHUS NMPAKTUYCCKUX 3aHATHA W J1a0OpaTOpHBIX padoT,
TECTHPOBAHUS M TPOMEKYTOUHOH aTTCCTAIIHH.
HroroBoii hopmoii MpoMEKYTOUHON aTTeCTalluU ABJISICTCS TU( depeHIIMPOBAHHBIN 3a4eT.

Pe3yabTaTnl 00yyeHus

Kpurepum oueHku

MeToabI OLIeHKH

3name:

3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKUX U
(U3UKO-XUMHYECKUX
MPOILIECCOB;

3aKOHEI HJIeaJIbHEIX Ta30B,
MEXaHU3M NEUCTBUS
KaTajlnu3aTopoB,;
MEXaHU3Mbl TOMOT'€HHBIX U
reTEPOTCHHBIX PEAKIINA;

OCHOBBI  (pU3UYECKON U
KOJUIOUTHOU XHUMUH,
XUMHYECKOHU KHHETHKH,
3JIEKTPOXHUMHUH,
XUMHUYECKOM
TEPMOJIMHAMUKHI u
TEPMOXUMHUH;

OCHOBHEIC METOJIBI

uHTeHCcUu(pUKanuu (HU3NKO-
XUMUYECKUX MPOLIECCOB;
CBOMCTBA arperaTHbIxX
COCTOSIHUU BEIIECTB,
CyIIHOCTh |
KaTauusa,

MEXaHU3M

CXEMBI peaKkMii 3aMEeILCHUS
U TIPUCOEIUHEH NS,

yCIOBUS
paBHOBeECHS,
(U3UKO-XMHYECKHE
METO/bl aHaM3a BEIECTB,
IpUMEHsIEMbIE TTPUOOPHI;
(U3UKO-XMHYECKHE
CBOMCTBA CBIPBEBBIX
MaTEpUajIoB U IPOIYKTOB.

XUMHUYCCKOI'O

YMeTh:

BBIIIOJIHATH
AJIEKTPOIHBIX
IOTECHLIUAJIOB,
AIIEKTPOABHIKYILIECH
raJIbBAHUYECKUX
JJIEMEHTOB; HAaXOJIUTb B

pacyeTsl

CHJIBI

Kpumepuu oyenueanus
mecmuposanus.
«omauuno» - 95%mu Gonee
«xopouio» - 15-94%
«yodoegremsopumenvro» - 50-
74%
«HEYO0B11emMEOPUMETbHO -
49%mu meHee.
Kpumepuu
npomescymounou

ammecmauuu.
Oyenka

CIICAYIOIIEM CITydae:
— Ha paborta

KOMIUYHO

MMOJTHOCTBIO;
— Ha

BOIIPOCHI

MCUYEPIBIBAKOLIUN

JUTEPATypPHBIM SI3BIKOM B

onpeneIeHHON
JIOTHYECKOU
[IOCJIEI0BATENLHOCTH,

00y4aromuiicss TPUBOIUT

HOBBIC
yCTaHABJIUBACT
MEXTY
panee

MaTepraIoM

TUCIUIUIMHE, a TakXke C
MaTepuaioM, YCBOEHHBIM
Opu  M3y4YEHUH JAPYTUX

JUCIIUILINH, yMmeeT
OPUMEHUTh 3HAHUS B
HOBOW CHUTYallWH;

— oOyJaronuiics
OOHApy>XMBAaeT  BEpHOE

HOHUMAHNE XUMHUYECKON

OUCHUGAHUA

CTaBHUTCA B

BBITIOJIHEHA

TEOpPETUYECKHUE
IaH IIOJHBIN,
OTBET

IIPUMEPH,
CBA3b
U3y4aeMbIM U
U3Y4YEHHBIM
o

Oyenka pe3ynbmamos
mecmupoBaHus.
Oxcnepmuas oyenKa

8bINOTHEHUS
UHOUBUOYATILHBIX 3A0AHULL.

Oxcnepmmuas OYeHKa
nPOBedeHUsT NPOMENHCYMOUHOT
ammecmayuu
(ougppepenyuposannwiii
3auem).

Oyenka pe3y1bmamos
APAKmuyecKux pabom:.
IIpakTuyeckasi padora Nel.
IIpoBencHue
TEPMOAMHAMHYECKOTO
UCCIICIOBAHMS CUCTEMBI
IlpakTuyeckasi padora No2.
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CIIPAaBOYHOW  JIUTEpATYpE
noKasaTelu ¢buzuko-
XUMHYECKHUX CBOICTB

BEIIECTB U UX COCOAUHECHUH,
ONpeAesTh KOHIIEHTPALIUIO
pearupyrommnx BEIIECTB U
CKOpPOCTb pEaAKLIHIA;

CTPOUTH ¢dazoBbie
JTarpamMMmBbl;

MIPOU3BOJIUTH pacueTsl
apaMeTpoB ra3oBbIX
cMecei, KUHETHYECKUX
MapaMeTpoB  XUMHUYECKHUX
peaKuuii, XAMHUYECKOTO
paBHOBeECHS,

paccUMTHIBAaTh  TEIUIOBBIC
3pdexT W CKOpPOCTh

XAMHUYECKUX PEaKLUN;

OTIPENIETISATh napameTpbl
KaTaTUTUYECKUX PEAKIIHUM.

CYILIHOCTHU
paccMaTpuBaeMbIX

SIBJICHUI Hu
3aKOHOMEPHOCTEM,

3aKOHOB M TEOpHUi, JaeT
TOYHOE OIpEJCICHHEe |
HCTOJIKOBAHHE OCHOBHBIX

TIOHATHH, 3aKOHOB,
TEOPUI;
— TMpPaBWIbHO peleHa

pacdeTHas 3a7aua;

— IpaBUIBHO OCYLIECTBIICHA
XUMHUYECKHE
IIPEBPALLCHHUS MEXIY
KJIACCAMH  OpPraHUYECKOH
XUMUH.

Oyenxa «xopouio» CTaBUTCS

B CIICIYIOIIEM CIIy4ae:

— pabota BBIIIOJIHEHA

IIOJIHOCTBIO MJIM HE MEHEE

yeMm Ha 80 % ot oObema

HeHl

3aJaHusl, HO B

UMCHOTCA HCEOOYCTHhI nu
HECYILIECTBEHHBIE
OIINOKU,

— OTBET TEOPETUICCKUE

BOIIPOCHI  YAOBJIIETBOPSIET

BBIH_ICHCpe‘II/ICJIGHHBIM

TpeOOBaHUSM,

COJICP)KUT HETOYHOCTH B

W3JI0KEHU N ¢dakToB,

TIOHATHIH,

HO

onpeaeeHuH,
00BACHEHHHT
B3aUMOCBSI3€l, BEIBOJIAaX
— oOy4aromnuiics
UCIIBITHIBACT TPYAHOCTH B
IIPUMEHEHUN 3HAaHUU B
HOBOW CHUTyalllUH, HE B
NOCTaTOYHOMI Mepe
HCIIOJNIb3YET CBSI3U C paHee

U3YYEHHBIM MaTepHaioM

" c MaTepHaIoM,
YCBOEHHBIM pu
U3y4EHUU JIPYrux
MPEMETOB.

3akOH JEHCTBYIOIIMX Macc,
3aBUCUMOCTh CKOpPOCTH
peakuMd OT KOHIIEHTpaIuu
BEIIECTB.

IlpakTuyeckasi padora Ne3.
Pacuer HCXOIHBIX Hu
PaBHOBECHBIX  KOHIIEHTpAIUil
BELIECTB B oOpaTtumon
peakuuu.

IIpakTnyeckas padora Ne 4.
Pacuer cBOWCTB cMecH Ta3oB
IIpakTyeckas padora Ne 5.
®a3oBbIe IEPEXO/IBI.
IIpakTuuyeckas padora Ne 6.
CmauuBaHue | pacTEeKaHHE.
KanunnspHele sBieHUS.
IIpakTuueckasi padora Ne8.
DJEKTPOXUMHYECKUE PACUETHI.
IIpakTnyeckass padGora Ne9.
[Tokazarenu Koppo3uH.
IIpakTnyeckas padora Ne
10. IlomyuyeHue IUCTIEPCHBIX
CHUCTEM.

IIpakTuyeckas padora Ne
11 CsoiicTBa  AMCHIEPCHBIX
CHUCTEM.

IIpakTnyeckas padora Ne
12. CocraBneHue cxem U
YpaBHEHUU CTPOCHUS MUIIEILT,
MOJIyYEHHBIX B  YCJOBHSIX
U30bITKA BEIIECTB.
IIpakTnyeckass padora Ne

13. Koarynsiust.
OnpeneneHnun nopora
KOATyJISIIHH u
KOAryJaupyrouen
CIIOCOOHOCTH.

IIpakTnyeckass padora Ne
14. Pacuet 1036l KOAryysiHTA.
IIpakTnyeckass padora Ne
15. Pacuer 03Bl 3MynbraTopa
U J€3MYJIbraTopa.
IIpakTnyeckas padora Ne
16. KontponwsHass  paborta
«JlucriepcHbIE CUCTEMBI.
Oxcnepmuoe HabnwOeHue 3a

X000M 8bINOIHEHUS
1abopamopHotl pabomotl.

JlabopaTopnasi paGora Ne 1.

Onpenenenne TEJIOBOTO
s dekra peaxkuuu
HEUTpaAJIU3alIUH.
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Oyenka
«Y0081eMEOPUMENILHO»

CTaBUTCSI B  CIIEAYIOIIEM
ciy4ae:
— pabota BBINIOJHEHa B

OCHOBHOM BepHO (00BeM
BBITTOJTHCHHOM JacTu
cocraBiseT He MeHee 2/3
oT obmero obbema), HO
JOTTYIIICHBI
CYIIIECTBEHHbBIE
HETOYHOCTH,
— oOy4aronuiics
OoOHapy>KUBaeT
MOHNMAaHUE y4eOHOTO
mMarepuaa npu
HENOCTATOYHOM ITOJIHOTE
YCBOCHUS

3aKOHOMEPHOCTEH;

HOHATHH WU

— oOyyvarommiics
NPUMEHSATh OJYYCHHBIC
3HAHHUS MPU  PEHICHUH

yMeeT

MMPOCTBIX 3aga4 C
HUCIIOJIB30BaHUEM I'OTOBBIX

dbopMyI1, HO 3aTPYAHSIETCS

npu peleHnu
Ka4eCTBEHHBIX 3aJad M
CJIO’KHBIX
KOJIMYECTBEHHBIX  3aj1a4,
TpeOyIOImMX

npeoOpa3oBanus GopMyII.
Oyenka
«HEY0081emE8oOPUMENbHO
CTaBUTCS B  CIEIYIOIIEM
clryyae:
— paboTra B OCHOBHOM HE
(o6BEeM
JacTH

BEINIOJIHEHA
BBITTOJTHEHHOM
Menee 2/3 or obmiero
o0beMa 3aaHus);

— oOyyJarommiics
MMOKa3bIBAET HE3HaHUE
OCHOBHBIX TIOHATHIH,

HCIMMOHMMAHHNEC U3YYCHHBIX
3aKOHOMEPHOCTEN u

Jladoparopnasi padora Ne 2
HccnenoBanue  3aBUCHUMOCTH
CKOPOCTH peaxkuuu oT
KOHIICHTPALIUH BEIIECTB.
Jladboparopnasi pa6ora Ne3
VYcnosus CMEILECHUS
XUMHYECKOT'O PAaBHOBECHS.
JlabopaTopnasi paGora Ne 4.
Bs3K0OCTE JXKUIKOCTEN.
JlabopaTopnasi paGora Ne 5.
[ToBepXHOCTHOE HATSIKEHUE.
JlaGopaTtopnas padora NeG.
AncopOnust.

JlabopaTopnasi padora Ne/.
Konmougaeie pacTBOPHI.
JlaGopaTtopnas pabora Ne8.

Onpenenenne nopora
KOaryJsnuu.
Oxcnepmuasn oyenka
8bINOIHEHUS

UHOUBUOYATILHBIX 3A0AHULL.
Oxcnepmmuas OYeHKa
NPOBeOeHUsT NPOMENHCYMOUHOT
ammecmayuu
(Ougppepenyuposannwiii
3auem).
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B3aMMOCBSI3€H, HE yMeeT
peuarb KOJIWYECTBEHHBIE
Y KaUECTBEHHBIE 3aJ1a4U.

Kpumepuu OUeHueaHus
NPAKmMu4ecKoii padomeul.
Ouyenka COMAUYHO
cmaesumcs, ecnu
odyuarowulics.

BBITIOJTHUII paboty

MOJIHOCTHIO,

YII0KHUBIIHCH B

OTBEJICHHOE Ui PalOTHI
BpeMS;

- paborta BHITIOJIHEHA 0€3
OmMOOK W HEIOYETOB,
JomycTUa  HEe  Ooiee
OJTHOTO HEJI0YeTa;

- BO3MOXHBI
HE3HAYUTEIIbHBIC
3aMeuyaHus 1o
odopmiieHuto  paboOTHI,

HETOYHOCTh npu
OKPYTJICHUH.
Oyenka «XOpouo»
cmasumcs, ecau
00yuarWuUics: 3a

OTBEJICHHOE BpEMs PpELIMII
NPaBUIBHO YEThIpE 3aJaHUs
U3 T[ATH WIM  BBITOJHUI

paboTy  MOJHOCTHIO,  HO
JTOTYCTHUJI B HEW:
- He OoJtee OJTHOH

HerpyOoil  omuOku u
OJTHOTO HEJIOYeTa,
- wmwm He Oomee JBYX
HEJ0YETOB.
Oyenka
«YO00B81EMBOPUNENLHO
cmasumcs, ecnu
odyuarowulics. 3a
OTBEACHHOE JUIsi  pabOThI
BpeMsI TIPABUIIHLHO BBITOIHIII
TPU 3aJaHUus W3 TISITH WU
JOTTYCTHIL
— wHe Oosee ABYX TpyOBIX
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OIMOOK;

— Wi He 0oyee OIXHONA
rpyooii " OJTHOM
HerpyOoit  ommOku U
OJTHOTO HEJIOYETa,

— M He Ooyee IBYX-Tpex
HErpyOBIX OIHUOOK;

— WIM OJHOW Herpyoboit

OIUOKHU u Tpex
HEI0YCTOB,;

— WIM TpPH OTCYTCTBUHU
ommOoK, HO pu
HAJIMYUN  YETBIPEX-TIATH
HEI0YCTOB.

Oyenka

KHEYO0BI1eMBOPUMENLHOY
cmagumcs, eciu CmyoeHm: 3a
OTBCACHHOC BpGM;I BBITTOJIHUJIT
MEHEE TIOJIOBUHBI PabOTHI,
JOTMYCTUJT YHCIIO OIMUOOK |
HEJI0YETOB, IMPEBOCXOIAIICE
HOpPMY, MPU KOTOPOH MOKET
GBITB BBICTABJICHA OTMCTKaA
«yIOBIIETBOPUTEIILHO.

Kpumepuu OueHueaHus
J1abopamopuoil pabomot.
OneHKa CTaBUTCS Ha
OCHOBaHMHM HAOIIONEHUA 3a
o0yJarouMucs "
MUCBMEHHOTO  OT4YeTa  3a
pabory.

Oyenka <OMIUYHO.

- pabota BBIIIOJIHEHA
MOJIHOCTHIO u
MIPaBUIIBHO, CIeNaHbI
MpaBUJIbLHBIE
HaOII0JICHUS 1 BBIBOJIBI;

- DKCIIEPUMEHT

OCYIIECTBJICH TIO IJIaHY C
y4ETOM TEXHUKU
0€30IaCHOCTH M TPaBUII
paboThl C BemecTBaMu U
o0opynoBaHuEM;

- TPOSIBJICHBI
OpraHU3aIMOHHO-
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TPYZIOBBIC YMEHUS
(momnepkuBarOTCS
qHuCcTOTa paboyero mecra
U TOpSIIOK Ha CTOJE,
HKOHOMHO HCIIOJIB3YIOTCSI
PCaKTHBBHI);

MOJTHOCTBIO ~ BBITIOJTHEHA
MpaKTHYeCKast 4acThb.

Oyenka «xopouio»:.

pabora BBITIOJIHEHA
MIPaBUIIBHO, CeTaHbI
MpaBIIbHBIE

HaOJIO/IEeHUs U BBIBOJIHI,
HO npu 3TOM
AKCIIEPUMEHT TPOBENEH
HE  TOJHOCTBIO WU
JIOTTYILIEHbI
HECYIISCTBEHHBIE
omuOku B pabore ¢
BeIIeCTBaMun u
o0opynoBaHUEM;
MPABWJIbHO BBHITIOJHEHO 2
3a/laHus u3 Tpex
MPaKTUYECKOM YacTH.

Ouyenxa

«Y00871eMEOPUNENLHOY.

pabora BBITIOJIHEHA
MPAaBWJILHO HE MEHEE YeM
HATOJIOBUHY 1581051
JOITyIIIeHA

CYIIIECTBEHHAsI OIIMOKa B
XO0Jle OIKCIICPUMEHTa, B
00BSICHEHNH, B
odopmiienun paboOThI, B

COOJI0ICHUN PaBUII
TEXHUKH 0€30MacHOCTH
npu pabote c
BEIIECTBAMHU u
obopymoBaHueM, KOTOpast
UCTIPABIISIETCS o
TpeOOBaHUIO
Mpero1aBaTeds,

[IPAaBUJILHO  BBIIIOJIHEHO
OIHO 3aJaHue H3 Tpex
IIPAKTUYECKON YaCTH.

18




Oyenka

KHEYO0BI1eMBOPUMETLHOY.

- jomymieHsl a8e (1 O6oee)
CYIIECTBCHHBIC OIIMOKH
B XOJI€ JKCIICpUMEHTA, B
00BSICHEHNH, B
opopmiieHun paboOThI, B
coOIroIeHN N MIpaBUI
TeXHUKH 0e30IacHOCTH
npu pabote c
BEIIECTBAMH u
o0opynoBaHUEM,
KOTOpBIE OOydYaroIIHICs
HE MOXET HCIIPaBUTh
naxe 1o TpeOOBaHUIO
MperoIaBaTels;

- HEeT NPaKTUYECKOH YacTH.

4.2. CTpyKTypa U IpUMepHOe coiepKaHue OLEHOYHBIX MATEPHAJIOB /IJI IPOMEKYTOUHOM
aTTecTallMU MO JUcHUIINHe «Du3nyecKas U KOJJIOUTHAS XUMHSI».

[IpoMexxyTouHOM arrecranued IO AUCUUIUIMHE <«Du3uyecKas M KOJUIOMIHAS XUMMS»

ABIsieTcs TUQPepeHIIMPOBAHHBIN 3a4eT.
IIpumepHnuiii nepeuens 6onpocog Kk oughpepenyuposannomy 3auemy:

1.

AGcopO1us Ta30B KUIKOCTAMHU. 3HaueHHE aOCOpOLMHU Ta30B Ui MPOMBIIUICHHOCTH H
OKpPY’Karolllel cpeibl Ha MpUMepax perMOHAIBHBIX POU3BOJICTB.

A3zeorponHbie cMecH. Bropoil 3akoH KoHoBanoBa. MeToabl pa3aeneHus a3eoTPOIMHBIX
CMeceu.

AKTUBHBIE MOJIEKYJbl. [loTeHIMaNbHBIA Oapbep. DHEpPrus aKTHBAIMU. YpaBHEHUE
Appenuyca, ero npakTH4ecKoe MPUMEHEHHE.

B3auMHast pacTBOPUMOCTb KUIKOCTEH B CBSI3M C XapaKTEPOM MEKMOJIEKYISIPHOTO
B3auMojieiicTBus. 3akoH Payns-/lanbToHa 1711 CUCTEMBI U3 JBYX JIETYYUX KOMIIOHEHTOB.
CucreMsl ¢ OTKJIOHEHUSAMU OT 3akoHa Payns. IIpuunHbl OTKIOHEHU.

B3auMHass pacTBOPUMOCTh KHUIKOCTEH B CBSI3M C XapaKTepOM MEXKMOJIEKYJSIPHOTO
B3aUMOJIeUCTBUS. 3akoH Payns-JlanbToHa JJIs CUCTEMBI M3 JIBYX JETYYHX KOMIIOHEHTOB.
CucreMbl ¢ OTKJIIOHEHUSIMU OT 3akoHa Payiis. [I[pudrHbI OTKIOHEHUH.

Bsizkocth. Ee dusudeckas cynHoCTh, 3aBUCUMOCTh OT Pa3IHYHBIX (hakTopoB. Dopmyna
HreroTona. Buabl BSI3KOCTH.

l'a3oBBIE cMecH, MapaMeTPhl KX COCTOSHUSI, CIOCOOBI BBIPAKEHUS COCTaBa CMECEH.
[Tapuuansubie qaBiaeHus ra3oB B cMecu. 3akoH [anbTona. [IpaBuiio aqquTHBHOCTH.
l"a3000pa3Hoe cocTosiHUE BellecTBa. Y HUBEPCATILHOE YPAaBHEHHE COCTOSHUS UACATBLHOTO
raza - ypaHenue KnanelipoHa-MenjeneeBa. YHUBEpcalbHas ra30Basi MOCTOSIHHAS U €€
buznyecKuit CMBICT U Pa3MEPHOCTD.

['pyboaucniepcHbie cUCTeMBbl. A3PO30JH, CYCIICH3UH, 3MYJiIbcuu. [Ipsimbie u oOpaTHBIE
sMynbcuu. Bono-uedtsaapie smynbcun. [1eHbl.
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10.Ucnapenre u KuneHue >XKUAKOCTeH. Da3oBble NEPEeXOibl, AUArpaMMBl COCTOSHUSA,
TpOMHAas TOUKa.

11.Karanu3, KaTaJUTHYECKUE pEaKIUU, TOMOTE€HHBIH M TEeTePOreHHBbIM  KaTaius.
ABTOKaTaIN3.

12. KonnuraTuBHbIE CBOMCTBA pacTBOPOB. 3aKoHBI Payis, ciencreus 3akona Payis.

13. Koppo3ust Kak 3JeKTPOXUMHUECKHUH TIporiecc. MeToIpl 3alUThl OT KOPPO3HH.

14.Kpuockonuueckass u S0YyIMOCKONMUYECKAs TIOCTOSHHBIE, WX (PU3UYECKH CMBICI.
Kpuockonus, 30ynuockonusi, ux NpakTUYECKOe MPUMEHEHHE.

15.O6paTuMOCTh XUMHUYECKUX peaKkIuil. Y CIOBUS HCTUHHOTO XMMHYECKOIO PaBHOBECHS B
TOMOTEHHBIX CcHCTeMaX. KOHCTaHTa paBHOBECHS peaKIHWH. 3aBHUCHMOCTh KOHCTAHTBI
pPaBHOBECHS OT Pa3IUYHBIX (AKTOPOB.

16.00mast xapakTepuCTUKa >KUAKOTO cocTosiHUs. COBpeMEHHBIE B3IJISABI Ha CTPYKTYPY
XKHUIKoCcTer. Accouumanys. CBoOOIHAs FHEPTUS TOBEPXHOCTH XUKOCTH. [loBepxHOCTHOE
HaTsDKEHUE.

17.006mas xapakTepuCTHKa PaCTBOPOB IMOJMMEPOB M HUX OCOOCHHOCTH. PacTtBopeHume
MOJIUMEPOB, TEPMOANMHAMUYECKUE cBOMCTBa. [TnacTudukanus.

18.006mue cBemeHue o aucrnepcHbIX cucremax. Kmaccudukamus. CrnocoObl MOTydeHUS.
OTnHuuus KOJUTOUIHBIX CHCTEM OT UCTUHHBIX PACTBOPOB U IUCIIEPCHBIX CUCTEM.

19.0OcHoBHOII 3akoH TepMoxumuu - 3akoH ['ecca. CrnenctBusi 3akoHa ['ecca, wux
IIpaKTUYECKOE INpuUMeHeHue. Temiora pacTBopeHus. Temiora HeUTpaau3aluu.
Teruora obpa3oBanust (pasioxkeHus). Temora cropaHus.

20.0OcHOBHO# 3akOH TepMOXMMHHM - 3akoH I'ecca. CneactBusi 3akoHa ['ecca, wux
MpaKkTUYeCKoe MNpuMeHeHue. Temnora pacTBopeHus. Teminora HEWTpaau3aluu.
Temnora obpa3oBanus (pasnoxkeHus). TemioTa CropaHusi.

21. OcoOEHHOCTH B CHCTEMaxX <«pacTBOpP — Mmap» IS JIETY4HX >KHAKOCTe. 3akoH Payss-
JlanbToHa MW CyHmIHOCTH TMpolecca mneperoHku. [IpuHnunm pabotel aedrerMaropos
peKTU(UKAITMOHHON KOJIOHHEI.

22.0Oco0EHHOCTH PAaBHOBECU B CHCTEMaxX «ra3 — KHUAKUN pacTBOp». DaKTOPHI, BIUSIONINE
Ha PacTBOPUMOCTH ra3oB B KUAKOCTAX. Koa((umenTsr pacTBOPUMOCTH U aOCOPOIUH.
3axoH ['enpu u I'enpu-/lanprona.

23.1leperonka. dusnyeckue OCHOBHI M CYIIHOCTH mporiecca. [lepsorii 3akoH KonoBasoga.
Buasl neperoHku.

24 . TInactudukanus. BsskocTe pacTBopoB mosmMepoB. JKenmatuHupoBanue. OrmpeneneHue
MOJISIPHON MacChl MOJUMEPOB.

25.TIoBepXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO-HEAKTHBHBIC BEIIECTBA, WX MPAKTHYECKOE
3HAUCHUE.

26.IToBepxHOCTHBIC SIBJICHHUS M afcopOuus. AncopOius Ha MOBEPXHOCTU TBEPAOTO
tena. 3otepma agcopouumu.

27.TloBepxHoctHbie sBieHHMs. CBoOomHass dHeprust moBepxHocTH (COII) KHIKOCTH.
[ToBepXHOCTHOE HaTsKEHUE. SIBIIEHNE CMAYNBaHUS.

28.1Ipouecchl oOpatumbie W HeoOpaTUMBIE. Y CIOBHUS TEPMOJUHAMUYECKOW OOpPaTUMOCTH.
Copepxanre u  (GOpMyIUpOBKa BTOPOro 3akoHa TepMoauHaMuku. DakTopsl
WHTEHCUBHOCTHU U 3KCTCHCUBHOCTH.

29.PaBHOBeCcHOE pacnpeiesieHne TPEThero KOMIOHEHTa MEXAY IBYMSI HECMEITUBAIOITUMUCS
KUAKOCTAMHU. 3aKoH pacnpeaenenus Hepucra-11Innosa. Dxkcrpakius.
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30.PactBopuMocTh cmecu Ta30B. 3akoH ['enpu-Jlanmbrona. dakTopbl, BIUAIOIINE Ha
pacTBOPUMOCTb ra30B. MeTo1bl BBIJIEIIEHUS I'a30B U3 )KUIKOCTEMH.

31.PacTtBopumocTh. Pu3MUECKUe M XUMHUYECKHE TEOPHHM pacTBOpeHUs. TepMoauHamuKa
pacTBOpEHHUS.

32.PactBoprl. OOmasi XapakTepucTuka pacTBOpoB. OCHOBHBIE CIIOCOOBI BBIPAKECHUS
KOHIEHTpaluu pacTBopoB. OCHOBHbIE (POPMYJIBI pacueTa.

33.Peanbabie ra3bl. JlaBaeHue u BakyyM. [IpU4uHBI OTKJIOHEHUH CBOMCTB peaTbHBIX
razoB OT HJEaJIbHBIX Ta30BbIX 3aKkoHOB. Kpurtnueckoe coctosiHue. Kosdduunents
CKUMAEMOCTH.

34.CBoboHast sHeprus cucreMsl. M1300apHO-N30TepMUUECKU U U30XOPHO-U30TEPMUYECKHIA
noreHimainbl (ueprun ['m66ca u ['enbMronba).

35. CBoboHast sHeprus cucremMsl. M1300apHO-N30TepMUUECKU U U30XOPHO-U30TEPMUYECKHIA
norenuuansl  (3Hepruss  ['mb6bca w  [enpmrombna). Ilpemensl  mpoTekaHwus
CaMOIIPOU3BOJIbHBIX MPOLIECCOB B U30JUPOBAHHBIX CUCTEMAX.

36.CgoiicTBa mucnepcHbIXx cucteMm: auddy3us, OpOYHOBCKOE JBUKEHUE, ONTHYCCKUE
CBOMCTBA.

37.Cuctembl «KHAKOCTb-KUAKOCTh, HEPACTBOPUMBIE IPYT B Apyre». [leperonka ¢ BoAsIHbIM
apoM.

38.ConbBarHas (ruapartHast) Teopust pactBopoB /1. V. Menneneea. O0masi XapakTepucTuka
PacTBOPOB TBEPABIX TEI B JKUIAKOCTSX.

39.Cnoco0bl  BBIpRKEHUSI KOHCTAHT pPAaBHOBECHsI, B3aMMOCBS3b MEXIY KOHCTAaHTaMHU
paBHOBECHS, BBIPA)KEHHBIMH Yepe3 KOHIICHTPAINK U NapluajbHble JaBICHUS.

40.TBepanoe cocrosiHue. Tema Kpuctalmdyeckue © amopdHbie. XapaKTEpHCTHKA
KPUCTAIIIMYECKOTO cocTosiHudA. I[lnaBnenne u kpuctammuzauus. OCHOBHbIE BHUJIbI
KPUCTAITMYECKHUX PELIETOK.

41.Texydectb. CriocoObl omnpenencHus. Poiib BI3KOCTH JKHJIKOCTEH U Ta30B B XMMHUYECKOM
TEXHOJIOTHH.

42. Teopust dIEKTPOJIUTHUECKON TUCCOIMALNU. DJIEKTPUYECKask MPOBOJUMOCTh PACTBOPOB.
W3mepeHune 371eKTpOonpOBOAHOCTH PACTBOPOB. DJIEKTPOIUTH U HENEKTpoauThl. Crabdble,
CHJIBHBIE DJIEKTPOJIUTHI.

43.TennoeMKoCTh. €€ oO0masi XapaKTepUCTHKAa. BHUIbI TEMIOEMKOCTH, WX B3aUMOCBS3b,
3aBHCHUMOCTH OT Pa3JINYHBIX (PAKTOPOB.

44, Tepmoxumust. TermoBoit 3phekT XUMUIECKON peakinu. TepMOXUMHYECKUE YPAaBHCHHS

45. TorkoaucnepcHbie cuctembl. 30iu. ['enmu. Ctpoerune Munieibl. J[BOMHOM JIEKTPUIECKUH
ciou. IIpumenenue.

46.YcnoBus KUIEHHUs M 3aMep3aHus KHUIKOCTeH. l3MeHeHue Temmeparypbl arperaTHbIX
IIEPEXO0/I0B PACTBOPOB 10 CPABHEHUIO C YUCTBHIM PACTBOPUTEIIEM.

47.YcTOWYMBOCTD AUCTIEPCHBIX cucTeM. CTabuiau3anus 1 pa3pyluieHne JUCTIEPCHBIX CUCTEM.
Koarymnsiuus u konecreHuus.

48.Y4yeHue O CKOpPOCTH XWUMHUYECKoW peakmuu. Kraccudukanus peakmuii 1Mo
MOJIEKYJISIPHOCTH U MOPAIKY peakiuu. OCHOBHOM 3aKOH XUMUYECKOW KMHETUKH - 3aKOH
nerictBust Mmacc. Kunetnueckue ypaBHeHus peakiuid 1 u 2 mopsigka. Koncranra ckopoctu
peakuuu, ee PU3NIECKUIT CMBICIL.

49. Xumuueckass KuHeTuKa. DaKkTopbl, BIUAIONIME HA CKOPOCTh peakuuu. IIpaBuino Bant-

Todoa.
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50. Xumuueckass TepMOAMHAMMKa M €€ pojib B M3YYEHHU XMMMUYECKHX IPOLECCOB. 3aKOH
coxpaHeHust Hepruu. [IepBbiii 3aKOH TEPMOAUHAMUKH, €r0 (OPMYIUPOBKA. DHTAIBITHU.
51. Xumnueckoe paBHoBecue. DaKkTOpHI, BIUSIOIINE HA IOJIOKEHHE paBHOBecus. [IpuHimn
Jle lllaTenbe, €ro NPakTUYECKOE IPUMEHEHUE.
52.DnexTponnbie mporecchl. CKkadoKk MOTEHIMaja Ha TpaHHIle MeTaul - pactBop. OOmme
0COOEHHOCTH 2JEKTPOXUMHUYECKUX JIEMEHTOB.
53. DnexTpoaHbIi TOTeHIMAN. Y paBHeHne HepHcera.
54. Dnexrposnms. [IpaBuna katona. [1paBuina anona. 3akonsr Dapazes.
55. Dnexrpoxumudeckuii psn HanpspkeHuid. [anpBannueckuit anmement. DJIC u mpuHIMI
paboThI raTbBAHUYECKOT0 3IeMeHTa. KOHIIeHTpallMoHHbIE 1IETIH.
56. DnexTpoxumMus. DIEKTpUIecKas IPOBOJUMOCTh PACTBOPOB.
S57.0uTponus: (U3NYECKUN CMBIC, 3HAYEHUE, XapaKTepUCTHKa. BTOpoi W Tperuil 3akoH
TEPMOJMHAMUKHU.
58.SBnenne ocmoca. OcCMOTHYECKOE JlaBJI€HHE B  pacTBOpax  JJIEKTPOJIMTOB U
HEANeKTPoJanTOB. 3akoH Bant-I'odda. M3oTtoHnuecknii kodpduinent.
Ilpumepnbwiii nepeuens pacuémuuix 3a0a4 N0 MeMam.
1. IlpoBeneHue TEPMOIUHAMUUYECKOTO UCCIEIOBAHHSI CUCTEMBI.
3aKoH JEHCTBYIOIUX MAcC, 3aBUCUMOCTh CKOPOCTH PEAKLIUU OT KOHIIEHTPAI[MH BEILECTB.
PacueTr MCXOIHBIX U PAaBHOBECHBIX KOHLIEHTPAIIMI BEIIECTB B 0OpAaTUMOI peaKIIiH.
Pacuer cBOICTB cMecHu razos
DNEeKTPOXUMUYECKUE PACUETBHI.
Kopposus metamios. 3anmra ot KOppo3HH.
ITosrydyeHne AUCTIEPCHBIX CHCTEM.
CBoiicTBa TUCIIEPCHBIX CUCTEM.

©xX® N A~ WD

CocraBiieHre CXeM M YpaBHEHHMH CTPOEHHUS MHULEII, OJYyYEHHBIX B YCIOBHUSX M30BITKA
BELIECTB.

10. Koarymsiims. OnpeaeneHuy nopora KoaryJisiiui U KoaryJupyromei ClioCOOHOCTH.
Ilpumep sapuanma:

1. Xumuueckass TepMOAMHAMHUKA M €€ POJIb B M3YYEHUH XMMUYECKHX MPOIECCOB. 3aKOH
coxpaHeHHst SHepruu. [1epBbiii 3aKOH TEPMOAUHAMUKH, €r0 (OPMYIUPOBKA. DHTAIBITHUS.

2. Y4eHHWE O CKOPOCTM XUMHYECKOW peakmmu. Kraccupukamus peaknwii 10
MOJIEKYJISIPHOCTH U MOPAIKY peakiuu. OCHOBHOM 3aKOH XMMUYECKOW KMHETUKH - 3aKOH
nerictBust Mmacc. Kunetnueckue ypaBHeHus peakiuid 1 u 2 mopsigka. Koncranra ckopoctu
peakuuu, ee PU3NIECKUIl CMBICII.

3. Brruucnure naBinenue nmapa pactopa, coxepkaiero 34,23r caxapa Ci2H22011 B 45,051
BOJIBI IIpK TemmepaType 65°C, ecnu JaBieHKe HapoB BOJBI IPH 3TOH TeMIepaType paBHO
2,510 Ia.

4. 3ons 6pomuza cepedpa nomyueH cmemmsanueM 25 cm® 0,0081 pactBopa Gpomuia Kamus

¢ 18 cm® 0,0096 1 pactBopoM HuTparta cepebpa. OmpenenuTh 3HAK 3apsAaa YacTHIl H
COCTaBUTH (HOPMYITY MHUIIEILIBI.

Kpumepuu oyenusanus:
Ommemka «OMAUYHO» CMABUMCA, ecau O00yyarowulics: BBIIOTHWI pabOTy IOJHOCTHIO,

YIOKUBIINCH B OTBEACHHOE JJIsl pabOTHl BpeMsl;, paboTa BHINOIHEHA 0e3 OIMOO0K M HEJA0YETOB;
JONYCTHI He Ooyiee OHOTO HexodeTra. BO3MOXXHBI HE3HAUUTEIbHBIE 3aMEYaHHS I10
o opMIIEHUIO paOOThI, HETOYHOCTD MIPU OKPYTJICHHH.

22



Ommemka «xopowio» cmasumcsi, eciu 00yyarwuiics. 3a OTBEICHHOE BPEeMs PEIInI PaBUIBHO
TPH 3a/IaHUS U3 YETHIPEX WIH BBITIOTHWI PabOTy MOTHOCTHIO, HO TOMYCTHII B HEH:

— He 0oJiee 0THON HETrpyOOU ONMTMOKU U OTHOTO HEJIOYETA;

— Wi He 6osee IBYX HET0YETOB.
Ommemka «y0061emeopUmMenbHO» CIMAGUMCsl, eciu 00y4arowulics. 3a OTBEICHHOE s paboThI
BpEMs IPAaBUJIHHO BBITTOJHIII JIBA 3aJJaHUS U3 YETHIPEX HITH JTOTTYCTHI:

— He Oosee AByX rpyObIX OIHOOK;

— wum He 6osee 0HOM Tpy0oii U 0JTHOM HETpyOOi OMMOKU M OJJHOTO HEJAO0YeTa;

— uiu He 60Jiee IBYX-TPeX HErpyObIX OIMHUOOK;

— WY OJHOM HEerpyOo# OmMOKHU M TpeX HEIOUYETOB,

— WM TIPH OTCYTCTBUU OLIUOOK, HO MPU HAMYUH YETHIPEX-TISITH HEJIOUETOB.
Oyenka «Hey0081emeopUmMenbHO» CMASUMCcs, ecii cmyoeHm. 3a OTBEICHHOE BPEMSs BBITTOTHILT
MEHEee IMOJIOBHHBI PabOThI, TOMYCTHII YHCIIO OMIMOOK U HEJIOYETOB, MPEBOCXOIAIIEe HOPMY, MTPH
KOTOPOH MOXKET OBITh BBICTABJICHA OTMETKA «yJIOBJIECTBOPHTEIHHOY.
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