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1. MACHOOPT PABOUYEN MPOTI'PAMMBI JUCHUILINHBI «PU3UUYECKAS U
KOJIVIOUJTHASA XUMMU A »

1.1. Ob6aacThr npuMeHeHHs padoueii MPOrpaMMblI.

PabGouast mporpaMM IUCHUIUTMHBI SIBISETCS YacThi0O 0Opa30BaTEIbHONM IPOTPaMMBI B
cootBercTBUH ¢ PI'OC no cnennansroctu CI1O: 18.02.091epepaboTka HedTH 1 ra3a

1.2 MecTo AUMCHMIUVIMHBI B CTPYKTYpe 00pa30BaTe/JbHOH NPOrpaMMbl. TUCIMIUIMHA
«Du3nueckas U KOJJIOUIHAS XUMHUSI» OTHOCHUTCS K 00IIenpodeccnoHalIbHOMY ITUKITY.
B pamkax u3ydeHus TUCUUIUTMHBI y oOydaromuxcs: Gopmupyrorest kommnerenimu (OK u 1K),
BKJIIOUaroIue B ce0s CHOCOOHOCTB!

OK 2. Opranu3oBbIiBaTh COOCTBEHHYIO JESTEIBHOCTh, BHIOMPATh THUIIOBBIE METOIBI H
CIOCOOBI BHIMOJTHEHHUS MPOPECCHOHATBHBIX 33]1a4, OIIEHUBATh MX 3()PEKTUBHOCTD U KAa4E€CTBO.

OK 3. [IpuHuMaTh penieHus B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYAIlUSX U HECTHU 33 HHUX
OTBETCTBEHHOCTb.

OK 4. OcymecTBisaTh MOUCK U HUCHOJIb30BaHWE WHGOpPMAIUU, HEOOXOAUMOM IS
3(PEKTUBHOTO BBHIMIOJHEHUS MPOGECCHOHATBHBIX 3a/1ad, TPO(PECCHOHATEHOTO U JIUYHOCTHOTO
pa3BUTHSL.

OK 5. Hcnone3oBarh  WH(DOPMAIMOHHO-KOMMYHHUKAITMOHHBIE ~ TEXHOJOTHHU B
po(hecCUOHATEHOU e TEILHOCTH.

OK 6. Paborarph B KOJJIEKTHBE M KOMaHje, S(PQPEeKTHBHO 0OIIAThCS C KOJIJIETaMH,
PYKOBOJICTBOM, TIOTPEOUTEISIMH.

OK 7. Bpatb Ha cebsi OTBETCTBEHHOCTh 3a pabOTy 4IEHOB KOMaHbI (MOJYHHCHHBIX),
pE3yNbTaT BHIMOTHEHHUSI 3a/IaHUH.

OK 8. CamocTosSTeNnbHO ONpenesaTh 3amayd Npo()EeCCHOHATBLHOTO U JIMYHOCTHOTO
pa3BUTHs, 3aHUMAThCs  CaMOOOpa30BaHMEM, OCO3HAHHO  IUIAHMPOBATH  IOBBIIICHUE
KBaTH(UKAITIH.

OK 9. OpueHTupoBaThCi B YCIOBHUSX YaCTOW CMEHBI TEXHOJOTHH B MpoQecCHOHaTbHOM
NEeSITeIbHOCTH.

1K 1.1.KonTtponupoBatb 3pPeKTUBHOCTH pabOThI 000py10BaHHUS.

IIK 1.2.06ecneunBaTh 0€30MAaCHYIO IKCILTyaTaMi0 000PYAOBaHUS U KOMMYHUKAIHI TTPH
BEJICHUU TEXHOJIOTMYECKOI0 Mpoliecca.

IIK 1.3. ITogroraBnuBath 00OpyAOBaHHE K MPOBEACHHUIO PEMOHTHBIX pabOT pa3IMuHOTO
xapakrepa.

[IK 2.1. KonTponaupoBaTh U PeryJIupOBaTh TEXHOJIOTHYECKUN PEKUM C HCIOIB30BAHHUEM
CpEeACTB aBTOMATH3AIMH U PE3yJIbTaTOB aHAJIH30B.

[TIK 2.2.KoHTpOoaupoBaTh KAYECTBO CHIPHS, OJYIAEMBIX TPOTYKTOB.

IIK 2.3. KoHTponupoBaTh pacxox CbIpbs, NPOAYKIHWH, PEarcHTOB, KaTaIu3aTopoOB,
TOIIMBHO-3HEPT€TUYECKUX PECYPCOB.

[IK 3.1. AHanu3upoBaTh NPUYMHBI OTKa3a, MOBPEKICHUS TEXHHUECKUX YCTPOMCTB M
MPUHUMATH MEPHI TI0 UX YCTPAHEHHUIO.

[1K 3.2. AHanu3upoBaTh NPUYMHBI OTKIOHEHHS OT PEKHUMa TEXHOJIOIMYECKOTo mpolecca U
MPUHUMATH MEPBI TI0 UX YCTPAHEHHUIO.

[1IK 3.3. PazpabatsiBaTh Mepbl IO MPEAYNPEKACHUIO MHIMJICHTOB Ha TEXHOJIOTHYECKOM
oI0Ke.

IIK 4.1. Opranu3oBbiBaTh pPadOTy KOJUJICKTHBA M TOAACPKHUBATH MPOPECCHOHATbHBIC
OTHOUICHUSI CO CMEKHBIMU MOAPA3/ICTICHUSIMU.

I[IK 4.2. OOGecmneuynBaTh BBINOJHEHUE TPOU3BOJCTBEHHOIO 3aJaHUs 1O 00beMy
MIPOU3BOJICTBA U KAUECTBY MPOJIYKTA.

1K 4.3.006ecneunBath COOJIOJCHUE TIPAaBUII OXPAHbI TPYAA, IPOMBIIIICHHOM, TOXKApHOU U
9KOJIOTMYECKOl 0€30MacHOCTH.
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1.3. Tpe6oBanus K pe3yJbTaTaM 0CBOEHUS JUCHUILINHBI
B pesynbpTaTe n3ydeHus: AUCIUIUTMHBI 00yJarOuUiCcs TOJDKEH YMeTh.
- BBIMIOJHSAThH PACcU€Thl JIEKTPOJHBIX MOTEHIIUAIOB, 3JEKTPOABIKYIIEH CHUIIbI TAIbBAHUYECKUX
9JIEMEHTOB,
- HaXOJIUTh B CIIPABOYHOM JINTEpAType MOKa3aTenn PHU3NKO-XUMUIECKUX CBOMCTB BEIIECTB U UX
COCTUHEHUN,
- ONPEICIATh KOHIICHTPALMIO PEArupyrOIINX BEIIECTB U CKOPOCTh PEAKIUH;
- cTpouTh (ha30BbIC JUATPAMMBEI,
- MPOU3BOJIUTH PACUEThl IAPAMETPOB ra30BbIX CMECEH, KHHETUYECKHUX MapaMeTPOB XUMUUYECKHUX
peaKInii, XHMUYECKOTO pPABHOBECHS,
- PaCCUUTHIBATH TEIUIOBBIE 3(PPEKTHI U CKOPOCTH XUMUIECKUX PEAKITUH;
- ONPENIENATh MapaMeTPhbl KATATUTUYECKUX PEAKIUN;
B pe3ynbrare nzydeHus JUCHHUILTAHBI 00YJaIOIMIUNACS JOKEH 3HAT!
- 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUUYECKHUX U (PU3UKO-XUMHYECKHUX MPOIIECCOB,;
- 3aKOHBI HCAJIbHBIX I'a30B,;
- MEXaHU3M JEHCTBUS KaTaJIu3aToOpPOB;
- MEXaHHU3MbI TOMOTE€HHBIX U T'€TEPOTE€HHbIX PEaKIIHii;
- OCHOBBI (PU3MYECKOM U KOJJIOMTHON XMMHUH, XUMUUECKOW KUHETHUKH, FJICKTPOXUMHUH,
XUMUYECKOU TEPMOJIMHAMUKY U TEPMOXUMUH;
- OCHOBHBIE METO/IbIl HHTCHCU(UKAITUN (HU3UKO-XUMHYECKUX MPOIIECCOB,
- CBOMCTBA arperaTHbIX COCTOSIHUN BELIECTB;
- CYIIHOCTh U MEXAHU3M KaTajlu3a,
- CXEMBbI peakIuil 3aMeIleHUs] U IPUCOEANHEHUS;
- YCIIOBUSI XMMUYECKOTO PAaBHOBECHS;
- (pu3UKO-XUMUYECKUE METOIbI aHATIN3a BEUIECTB, MPUMEHSIEMbIC TTPHOOPHI,
- (U3UKO-XUMHUYECKHE CBOMCTBA CHIPHEBBIX MATEPHUAIIOB U TIPOTYKTOB

1.4. Konu4ecTBO 4acoB Ha 0CBOeHHME TPOrPAMMBbI AU CHHUILIMHBI:

MaKCHUMaJIbHOW y4eOHOW HAarpy3Ku CTyJleHTa -234 Jaca, B TOM YHCIIe:
* 00s13aTeNIbHON ayJUTOPHOM yueOHOI Harpy3Ku cTyneHTa -156 yacos,;
* CaMOCTOSITENIbHOU PabOTHI CTYACHTA — /8 YacoB.



2. CTPYKTYPA U COAEP KAHUE JUCIUIIJINHBI «PU3NYECKAS 1

KOJIVIOUJIHASA XUMMU A »

2.1. O6beM TUCHMIIMHBI M BUAbI Y4e0HOii padoThI

Buj yueOHoi1 padoThl

Oobvem uacoe

MaxkcumasibHasi yueOHast Harpy3Ka (Bcero) 234
O0s3aTeIbHASI AYANTOPHASI yueOHAas HAarpy3Ka (Bcero) 156
B TOM YHCJIC:

JCKITUU 80
nabopaTtopHbie pabOTHI 18
NPAaKTUYECKHUE 3aHATHS 58
CamocTosTeabHas paoTa ody4yamumxcs odyuaonerocs (Bcero) 78

[IpomexxyTouHas arrectanus B popMe FIK3aMeHa




2.2. TemaTu4ecKkuii IJIaH U coJepKaHNe TUCHUILINHBI «PU3nyecKasi M KOJJIOUIHAT XUMHUSA»

HaumeHoBanue Conep:kanue y4eOHOro MaTepuaJa, JadopaTropHbie padoThl M NMPAKTHYECKHE 3AHATHS, Oo0bem YpoBeHb
pa3aesioB M TeM CaMOCTOSITe/IbHAsA padoTa 00yYauuxcst 4acoB OCBOEHUS
1 2 3 4
BBenenue 3HaueHue U CoJepKaHNe TUCIUILTNHBI «Du3ndecKast U KOJUTOUTHAS XUMUS», CBS3b €€ C 2 1
OpYTUMHU JUCHUIITHHAMU. MlcTopryeckue 3Tamnbl pa3BUTHS PU3NUECKON XUMUH.
Poinb ¢pu3nveckoil XMMHUK B Pa3BUTHUU BaKHEHIINX OTpaciieil MPOMBIIIUIEHHOCTH, B MEPOIPUATHSX I10
OXpaHe OKPY’KAIIIeH cpebl. 3HaueHHE (PU3NIECKON M KOJIJIOMTHON XMMHUH B PEIICHUH 3a1a4 110
palMOHATIBHOMY UCIIOJIb30BAHUIO CHIPhS, ONTUMU3ALNH BEACHUS TEXHOJIOTUYECKUX ITPOLIECCOB
He(renepepaboTKu M HEDTEXUMUHN, BHEPECHUIO MAJTOOTXOIHBIX U 0€30TXOHBIX MPOU3BOJICTB.
Pa3znen 1 duznueckas XuMus 196
Tema 1.1 Conep:xaHue yueOHOro MaTepuaja
MoJsiekyJsIpHO- 1 | CpaBHeHUE arperaTHbIX COCTOSIHUM C TOYKH 3pEHUS KHHETUYECKON SHEPTUM YacTUll U 2 2
KHHETHYECKAasI TeOPHUs MOTEHIMAILHON SHEPTrUH UX B3auMozaencTBus. ['azoo0pa3Hoe cocrosHue. ['a3 kak pabouee
arperaTHbIX COCTOSIHUH TEJI0, ero napaMeTpsl coctosiHus. MneanpHblii ra3. ['a30Bbie 3aK0HBI, ©X MaTeMaTUYECKOE U
BellecTBa rpaduueckoe BoipaxkeHue. CIecTBHs Ta30BhIX 3aKOHOB. Y HUBEPCAIbHOE YpaBHEHUE
COCTOSIHUS UJI€IBHOTO Tra3a - ypaBHeHue Kmaneiipona- MenaeneeBa . Y HuBepcajlbHas
ra3oBasi IOCTOSIHHAS W €€ PU3NUIECKUN CMBICT U PA3MEPHOCTb.
2 | PeanpHble ra3sl. JlaBnenue U BakyyM. [I[puduHbI OTKJIOHEHUW CBOWCTB peajbHBIX ra30B OT 2 2
uJiealbHBIX Ta30BBIX 3aKOHOB. Kputnueckoe cocrosiuue. KoaddummeHTs ckMMaeMOCTH.
3 | 'a3oBBIC cCMeECH, MapaMeTPhl HX COCTOSIHUS, CIIOCOOBI BHIPAKCHUS COCTaBa CMECEH. 2 2
[TapuuansHble gaBieHus ra3oB B cMecu. 3akoH JlaneToHa. [IpaBuiio agantuBHOCTH
4 | O0mas XapaKTEepUCTHKA XUIKOTO cocTosiHUs. COBpEMEHHBIE B3TJISAIBI HA CTPYKTYPY 2 2
x)uakocTedt. Acconnanusi. CBo6oaHas sueprus mosepxHoctu (COII) sxunkocTu.
[ToBepXxHOCTHOE HATsXKEHUE. SIBIEHNE CMauYUBaHUS.
[ToBepXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO-HEAKTUBHBIE BEIIECTBA, UX MPAKTUYECKOE
3HaueHue. Baszkocts. Ee pusnueckas cynHoCTh, 3aBUCUMOCTD OT Pa3IMYHBIX (aKTOPOB.
®opmyna HetotoHa. Bunel Baskoctu. Tekyuects. CriocoObl onpenenenusi. Poiab BI3kocTH
KUJIKOCTEN W ra3oB B XMMHYECKOM TEXHOJIOTHH.
5 | TBepnoe cocrosinue. Tena kpuctammueckue u amopdusie. OOmas xapakTepuCTUKa 2 2

KPHUCTAJNTUNYECKOTo cocTosiHust. [TnaBnenue u oTBepaeBanue (kpuctaumsaius). Kpusbie
oxJyiaxxaeHust. OCHOBHBIE BUJbl KPUCTAJIMYECKUX PELIETOK.




JlabopaTopHas padora Nel. Arperatapie COCTOSTHUSI.

N

JlaGopaTopHasi padora Ne 2. ®a30Bble epexo/Ibl

N

IIpakTuyeckasi padoraNe 1. Pemienue 3aga4 ¢ UCMOIb30BaHUEM Ta30BBIX 3aKOHOB JJIS
NACAJIbHBIX I'a30B

N

IIpakTuyeckasi padora Ne2. Pacyer mapaMeTpoB ra3oBOil cMeCH MO 3aJaHHBIM yCJIOBUSIM.

CamocTosiTe1bHasi padoTa odyqarommxest Pabota ¢ nHpOpMaIMOHHBIMU HCTOUHUKAMH 110 TEMaM:

«[Tna3ma — obmast xapakrepuctuka»; «Iporeccel mapoodpa3oBanus u ucrapeHus. KuiomonbHast
TCIIJIOTA UCTTAPCHUA». Brimonnenne JOMalIHuXx 3a,£[aHHI>i o teme 1.1Pemenue PACUYCTHBIX 3aaa4
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Tema 1.2
OCHOBBI XUMHYECKOM
TePMOJAMHAMUKHU

Conep:xanue yueOHOro MaTepuasa

1

[IpenMeTr TepMOAMHAMMKH, €€ OCHOBHBIE TIOHATHUSA U OlIpeeieHNus. XUMHUUECKas
TEepMOJMHAMUKA U €€ POJIb B U3yUYCHUU XUMHUYECKUX MPOIECCOB. 3aKOH COXPaHEHUS
SHEPTUH U MEPBBINA 3aKOH TEPMOJAMHAMHUKH, €TO coJiepxKaHue, (opMyIupOBKHY,
aHAIMTHYECKOE BhIpaKeHUE. DHTaNbIUs. TemioeMKocTh: ee 0011as XxapakTepuctTuka. Buasl
TEIJIOEMKOCTH, UX B3aUMOCBS3b, 3aBUCUMOCTb OT Pa3JIN4HbIX (aKTOPOB.

Pabora pacmupenus B TepMoAHAMUUEeCKUX Mnpoueccax. CBsA3b pabOThl pacIMpEeHUs U

epBoOro 3akoHa TepMoauHaMukH. Tepmoxumus. TemnmoBol 3PQeKT XUMUYECKON peakuu.

Tepmoxumuueckue ypaBHeHHA. OCHOBHOM 3aKOH TEPMOXMMUU - 3aKOH ['ecca. TennoTsl
oOpa3oBaHus (pa3ioKeHUs), CrOPaAHUS

CrnencrBus 3akoHa ['ecca, ux npaktTuyeckoe npuMeHenue. Tennora pactBopeHus. Temiora
HeWTpanu3anuu. TenaoTBOpHas CmoCOOHOCTh TOTINBA.

HC,Z[OCTaTOqHOCTB IMNEPBOTO 3aKOHA TCPMOAUHAMUKMU. KauecTBeHHas HEPKBUBAJIEHTHOCTD

TEIIOoTHl U paboTel. OCHOBHBIE TPyl IpolieccoB. OO6paTUMbIe U HEOOpAaTUMBbIE MPOIECCHI.

YcnoBus TEpMOANHAMUYECKOH 00paTUMOCTH.
Conepxxanue u GOpMyJIHPOBKU BTOPOTO 3aKOHA TEPMOJUHAMUKH, €T0 (pU3nyecKas
CYIIHOCT.

®aKTOpPbl MHTEHCUBHOCTH M AKCTEHCUBHOCTU. OCHOBHOW TEPMOJAUHAMUYECKUAMN UK - [IUKIT
Kapno, ero KIIJ[. DuTponus: ¢uznyeckuii CMbICH, 3HAUYCHUE, XapaKTEPUCTHKA. DHTPOIHS
Kak ()aKTOp AIKCTECHCUBHOCTH TEIUIOBBIX MPOIECCOB. DHTPOMUUHBIN YIEH YpPaBHEHUS KaK
Mepa CBSI3aHHOM SHEPTrUM CUCTEMBI.

CBobOoaHas 2HEprus cuctemsbl. M1300apHO-N30TEPMUUECKUN U N30XOPHO-U30TEPMUUCCKHUI
noTeHuanel (dHepruu ['m66ca u ['enbmronbia). [IpriokeHne BTOPOro 3akoHa
TEPMOJUHAMHUKU K XUMUYECKUM TMporeccaM. [IpuHIun MuHuMyMa cBOOOTHOM SHEPTHH.
[Ipenensl mpoTeKaHHsl CaMOINPOU3BOJIBHBIX MPOILIECCOB B M30JUPOBAHHBIX CUCTEMAaX

JlabopaTopHas padora Ne3. OnpeenieHrue TEIIOTH PACTBOPEHUS COJIU, PEAKITHS




HeNTpanu3anuu

JlaGopaTopnas padora Ne 4 OnpeneneHue TEIUIOTH 00pa30BaHUs KPUCTAIOTHApaTa Cyibdara 2
MeIu
JlabopaTopnas padora Ne 5 OnpeneneHre BO3MOKHOCTH CAMOIIPOU3BOJIBLHOTO TPOTEKaHUS 2
peakuuu
IIpakTuyeckas padora Ne3. PacueTs! Term1oBbIX A(PEKTOB XMMUYECKHX IPOLIECCOB 2
IIpakTuyeckasi padora Ned. PacueTsl ©3MEHEHUS SHTPOTIMH CHUCTEMBI 2
IIpakTuyeckasi padora Ne 5 PacueTsl n300apHO-U30TEPMHUUECKOTO TIOTCHIIMAIA 1 BO3MOYKHOCTH 2
IIPOTEKaHUs IIpoLecca
Konmponvnasa paboma 2
CaMocTosiTe1bHasi padoTa o0yyarmmxcest Brimonnenue qoMamnux 3aganuii o teme 1.2. 10
Pemenue pacueTHbIxX 3a1a4
Tema 1.3 Coaeprxanue yueOHOro MaTepuaa
XuMHnyeckas 1 | Yuenue o ckopocTH XUMUYeCKoi peakiiun OCHOBHON 3aKOH XUMHUYECKON KMHETHUKH - 3aKOH 2
KHHETHKA neiictBusa macc. KoHcTaHTa CKOPOCTH peakiuy, ee puznueckuii cmpicia. @akTopsl,
BIIMSIONINE HA CKOPOCTh peaknuu. [IpaBmio Bant-I'odda.
2 | Knaccuduxanus peakiuii o MoJIeKyJIIpHOCTH U MOPSIKY peakuuu. Knnerndyeckue 2
ypaBHeHUs peaknuii 1 u 2 mopsiaka.
3 | AKkTuBHBIC MOJIeKYJIbl. [loTeHIIMaNbHBIN Oapbep. DHeprus akTUBAIMK. Y paBHEHHE AppeHnyca, 2
€ro MPakTHYECKOe MPUMEHEHUE
JlabopaTopHas padoraNe 6. OnpenencHue 3aBUCHIMOCTH CKOPOCTH PEAKITUN OT KOHIICHTPAIMH U 2
TEMIIEPATYPHI.
IIpakTuyeckasi padora Ne6.CkopocTh XUMHUUYECKOTO MpoOIlecca. 3aKOH IEHCTBHS Macc. 2
KoHnenTpanuu ucxoansle 1 paBHoBecHbIE. KOHCTaHTa paBHOBECHS.
IIpakTuyeckasi padora Ne/ Pacuer HCXOMHBIX M PABHOBECHBIX KOHIIEHTPAIIHIT 2
IIpakTuyeckas padora Ne 8. Pacuer KOHCTaHTHI PAaBHOBECHS 2
IIpakTuyeckasi padora Ne 9. Pacuer sHepruu akTuBaIuu 2
CamocTosiTe1bHast padoTa odyqaroumxest Pabota ¢ nHPOpPMAIIMOHHBIMU HCTOUHUKAMHU 110 TEME! 11
«[lemHbIe peakum, ©X 0OCOOCHHOCTH, Xapaktepuctuka. Paborst H.H. CemeHoBa, ero mkoJsbl B
00JIaCTH U3Y4EHUS IETIHBIX peaKkuii». BoimoaHenne nomamHux 3aaanuii no reme 1.3.Pemenue
pacueTHBIX 3aJa4
Tema 1.4 Coaeprxanue yueOHOro MaTepuaJa
Karanu3 1 | I[loBepXHOCTHBIE SIBIEHHS U afcopOuus. AqcopOuus Ha MOBEPXHOCTHU TBEPJOTO Tea. 2

N3oTepma agcopOmmm.




2 | Karanuz. 'oMOTeHHBIN ¥ TeTepOTCHHBIN KaTaau3. ABTOKATaIu3. 3HaUCHUE KaTATUTHUECKUX 2 2
MPOLIECCOB B XMMHYECKON TEXHOJIOTHHU
JlabopaTopHas padora Ne 7. Karanmutuueckue mporeccol 2
CaMmocTosiTe1bHasi padoTa odyuarommxesi. Pabora ¢ nHpopMamOHHBIMU HCTOYHUKAMH T10 3
temaM: «MloHooOMenHas agcopOnus. [Tonarue o xpomarorpadumn»; «Karaaus v SKOJOTUI»
Tema 1.5 Coaeprxanue yueOHOro MaTepuaJa
XuMuuyeckoe 1 | O6paTtumMocTh XUMHUYECKUX peakiuid. [Ipsmast u oOpaTHas peakuuu. Y CIIOBUS HCTUHHOTO 2 2
paBHOBecHe XMMUYECKOTO PaBHOBECHSI B TOMOTEHHBIX crcTeMax. KoHcTanTa paBHOBecus peakiuu. CriocoOb
BBIPQKEHUSI KOHCTAHT PaBHOBECHS, B3aMMOCBSA3b MKy KOHCTAaHTaMH PaBHOBECHS,
BBIPQ)KEHHBIMU Y€pe3 KOHIEHTPAIMY U NMaplUAIbHBIC 1aBICHUS.
2 | 3aBUCUMOCTbH KOHCTaHTBI PABHOBECHS OT PA3IMUHbIX (DakTopoB. DaKTOPHI, BIUSIOIINE HA 2 2
nosioxkeHue pasHosecus. IIpunnun Jle Illarensbe, ero npakTuueckoe NPUMEHEHUE
3 | PeakunonHas cnocoOHOCTb CUCTEMBI. XUMUYECKOE CPOJICTBO. Y PAaBHEHUE U30TEPMBI 2 2
XUMHUYeCcKou peakiuu. Ero mpaktuueckoe npumenenue. CranmpaptHas sHeprus [ m60ca u
I'eaxpMromabIa.
IIpakTuyeckas padora Ne 10 OnpeneneHue onTUMaIbHBIX YCIOBUHN BEACHUS XUMHUECKHUX 2
peaKuuu.
IlpakTuyeckas pad6ora Nell. Konmponwvnasa paboma. 2
CamocrosiTesbHast padoTa o0yyarommxcs. BolllolHeHNE TOMaIIHUX 3a0aHui 1o Teme 1.5 6
Tema 1.6 Conep:xaHue yueOHOro MaTepuaja
®aszosoe paBHoBecue | 1 | Ompenenenue (azoBoro paHoBecus. [IpaBuio a3 ['n66ca. Juarpammsel coctosuus. Puznko- 2 2
XUMHUYECKuM aHanu3. YpaBHeHue Kianeiipona — Knaysuca. BogHo-coneBbie CUCTEMBI.
CamocrosiTesibHas padoTa o0yuyawiuxcsi BeimoaHenne qomMamHux 3aaanuii mo teme 1.6 1
Tema 1.7 Coaeprxanue yueOHOro MaTepuaa
PacrBopsI 1 | OOmas xapakTepucTHKa U Kiaccuukamust pacTBOpoB. PacTBOpHI Kak (GPU3HKO-XUMHUECKHE 2 2
cucrembl. [Iporiecc pacTBOpeHuUs M MPUMEHEHHS K HEMY IPUHIIUIIA MUHIMYMa CBOOOIHOM
sHepruu. CoBpeMeHHBIE MpeICTaBIeHHs 0 pacTBOpax. DaKkTopbl, BIUAIONIME HA pACTBOPEHUE.
ConbBartHas (ruaparHas) Teopust pactBopoB . . MenneneeBa. O01mas xapaKTepuCTHKA
pacTBOPOB TBEPABIX TEJ B )KUJIKOCTSIX.
2 | KommratuBHble CBOMCTBA pacTBOPOB. SBIeHHE ocMoca. OCMOTHUYECKOE 1aBJICHNE B paCTBOPAX 2 2
AJICKTPOJIUTOB M HEIIEKTPOIuTOB. 3aKkoH Bant-I'odda. M3oTormveckuii koapduiment.
PaBnoBecue B cucreme «Pactsop-nap». [lIoHnkeHue ynpyrocru napa Haj pactBopoM. IlepBerii
3aKoH Payus.
3 | YcioBus KUIEHUs M 3aMep3aHusl )KUAKOCTel. MI3MeHeHne TeMnepaTyphl arperaTHbIX 2 2
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MEPEX0JI0B PACTBOPOB MO CPABHEHHUIO C YACTBIM PACTBOPUTEIIEM. MOJISIpHOE U3MEHEHHE
TEMIIepaTyp arperaTHbIX MEPEeX0JJ0B PACTBOPOB;

4 | Bropoii 3akoH Payns. Kpuockonnueckas u 30y1uocKonuyeckast IOCTOSIHHBIC, UX (PU3NYECKUN 2 2
cMbici. Kprockomnust, 50yInocKomnus, MX MPaKTHUYECKOe NPUMEHEHHE
5 | B3aumHas pacTBOPUMOCTD JKUJIKOCTEH B CBSI3U C XapaKTEPOM MEKMOJICKYISIPHOTO 2 2
B3auMojeiicTBus. Mneanbuble cmecH. 3akoH Payis-/lanbToHa i1 CUCTEMBI U3 IBYX JIETYUUX
KOMIOHEHTOB. [leperonka. ®u3n4eckre OCHOBBI M CYIIHOCTh mpoliecca. [IepBbliii 3akoH
Konoganosa. Buasl neperonku. ®@pakiuonHas neperonka. Cxemsl u auarpamMma «lemmneparypa
KHIIEHUS - COCTAB» JUIsl MPOIIECCOB MPOCTON M PPAKIIMOHHON NEPETOHKHU.
6 | Cucrembl ¢ OTKIOHEHHUSIMHU OT 3akoHa Payns. [IpuunHbl OTKIIOHEHUH. A3€0TPOITHBIE CMECH. 2 2
Bropoii 3akon KonoBaniopa. JluarpamMmmbl «Y IpyrocTs mapa- coctaB» U «I' KUIIEHUsS- COCTaB»
JUTSL TIOJIOKUTENIBHBIX U OTPULIATEIBHBIX OTKIIOHEHUH OT 3akoHa Paynsi. Meroasl pa3aeneHus
a3e0TpoNnHbIX cMecel. CUCTEMBI «KUAKOCTb-KUAKOCTh, HEPACTBOPUMBIE IPYT B IPYyre».
[leperonka ¢ BoASHBIM NapoM. PaBHOBeCHOE pacnpesiefieHHe TPETHEro KOMIOHEHTa MEXKIY
JIBYMsI HECMEIINBAIOIIUMUCS KUAKOCTSIMU. 3akoH pactpenenenuss Hepucra-1lunosa.
DKCTpaKHs.
7 | PacTBOpHI ra3oB B )KUAKOCTAX. PacTBopuMocTh razoB. Koa¢duumueHTs pacTBOPUMOCTH U 2 2
abcopbuuu. 3akon ['enpu.0PacTBOoprMOCTh cMecu ra30B. 3akoH [ enpu-/lansTona.
@DaxTopHl, BIUSIOUINE HA PACTBOPUMOCTH Ta30B. AJCOpOLIMS ra30B KUIKOCTSIMH, €€ 3HaUYeHUE
JUTSL IPOMBITINIEHHOCTH M 9KOJIOTUU. METOIbI BBIJICNICHUS Ta30B U3 KUJAKOCTEH.
JlabopaTopHas padora Ne8. I3MeHeHne TeMIiepaTypbl arperaTHbIX MePEX010B PACTBOPOB 110 2
CPaBHEHUIO C YUCTHIM PACTBOPUTEIIEM
JlaGopaTopuas padora Ne 9. Pextudukanus 2
IIpakTuyeckasi padora Nel?2. Pacuersl o 3akony Payins 2
IIpakTuyeckas padora Ne 13. [Ipoctas neperonka. @paxipoHHast eperoHka. 2
IIpakTuyeckasi padora Ne 14. Cemunap «AncopOIius ra30B KUAKOCTSIMH, €€ 3HAUYCHUE IS 2
MIPOMBITIIEHHOCTH U SKOJIOTHHY.
CamocrosiTesibHas padoTa odyuyawiuxcs. Padborta ¢ nHGOpMAIIMOHHBIMUA HCTOYHUKAMH T10 TEME! 15
«Pextudukanus: puznueckas CynHOCTb U TEOPETHUECKHUE OCHOBBI IIpoIiecca. Y CIoBHs paboThl U
MPUHIUIHAIBHOE YCTPOUCTBO PEKTU(DUKAIIMOHHON KOJIOHHBI»
Brmmonnenue momaminux 3agadHui mo treme 1.7.Pemenue 3amay mo teme
Tema 1.8 Conep:xaHue yueOHOro MaTepuaja
DIIEKTPOXUMHUS 1 | DnexTpoxumus, ee 3HaUEHUE B HAYKE U TEXHUKE. DJIEKTPUUECKas IPOBOAUMOCTb PACTBOPOB. 2 2

W3mepenue 31eKTporpoBOAHOCTH pacTBOpoB. Cialble, CHIIbHBIE AIEKTPOIUTHI. Teopurs CHIIbHBIX
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OJICKTPOJIMTOB.

2 | Dnextponus. [IpaBuna katona. IlpaBuia anona. 3akonsl @apases. 2

3 | Koppo3us kak 3JIeKTPOXUMHYECKHI MPOIIECC 2

4 | DnexTpoansle mporecchl. CKkauok MOTeHIMaAIa Ha TPaHKIle MeTasul - pacTBop. OOmme 2
0COOEHHOCTHU 3JIEKTPOXMMHUYECKHUX IEMEHTOB

5 | DnekTpoaHblii noteHMan. YpasHenue Hepaera 2

6 | Dnexrpoxumuueckuil psa HanpsokeHuid. 9JC u npuHIUI paboThl raIbBAHUYECKOTO SIEMEHTA. 2
DJ1eKTpoibl cpaBHeHus. [loTeHIroMeTpus.

IIpakTHyeckas padora NelS. Dnexrponns. CocraBiieHHe ypaBHEHUI NPOLIECCOB HA KATOAE U aHOJIE 2

IIpakTuuyeckas padora Ne 16. Dnexrposnms. Pacdyersi o 3akony ®Dapazes 2

IIpakTyeckas padora Nel/. Kopposus 2

IIpaxTuyeckas pa6ora Nel8 Psit akTuBHOCTH MeTaJIIOB 2

IIpakTnyeckas padora Ne 19. CocraBneHue cxeM rajJbBaHUYECKHX JIEMEHTOB 2

IIpakTuueckas padora Ne 20. Pemenre 3a1a4 ¢ HCIob30BaHNEM ypaBHeHHs: HepHcra. 2

IIpakTuuyeckas padora Ne 21. Konrponbsnas padora No 2 2

CaMmocTosiTe1bHasi padoTa o0yyarmmxces. Pabora ¢ nH(pOpMaIMOHHBIME HCTOYHUKAMHU IO TEME: 12

«KoHaykromerpusi». Beimomnenre qomManHux 3aaanuii mo teme 1.8

CocraBieHue YpaBHEHUH 3JEKTPOJIN3a U KOPPO3HHU. Perenne pacyeTHbIX 33134 10 3JIEKTPOIU3Y

Pa3pen 2 OCHOBBI KOJJIONTHOH XMMHUH 36
Tema 2.1 Iucnepcubie | Conep:kaHue yueOHOro MmatepuaJa 2
CHCTEMbI 1 | Komnonnnas xumus. OCHOBHbIE IPU3HAKHU TUCIIEPCHBIX CUCTEM, UX KJIaCCU(PHUKALIMSL. 2

I'pybouicriepcHble CUCTEMBI: SMYJIbCHH, TIEHBI, a3P030JIH, CYCIICH3UH.

2 | Ilony4eHue, 0OYMCTKA U KOHIIEHTPUPOBAHUE JUCIIEPCHBIX CHCTEM. 2

3 | Kunernueckue u onTH4eCKUe CBONCTBA JUCIIEPCHBIX CHCTEM. 2
DJEKTPOKMHETUYECKHUE SIBIICHUS B KOJUIOMTHBIX CUCTEMax

4 | CTpoeHHE B YCTOMUYUBOCTH TUCIIEPCHBIX CUCTEM 2

5 | OTanuus KOJUIOMIHBIX CUCTEM OT UCTHHHBIX PaCTBOPOB M TUCTIEPCHBIX cucTeM. CTpoeHue 2
MUILIEILIBI

IIpakTunyeckas padora Ne 22. [TonyyeHne AUCTIEPCHBIX CUCTEM. 2

IIpakTuyeckasi padora Ne 23.IlomydeHne KOJJIOUIHBIX PAaCTBOPOB. 2

IIpakTuyeckas padora Ne 24. CoctaBieHHe CXeM M YpaBHEHHH CTPOCHUSI MUIIEIUI, TIOJTY4YEHHBIX B 2

YCIIOBHSIX M30BITKA BELIECTB

IIpakTuyeckas padora Ne 25. PazpynieHne KOJUIOUAHBIX CHCTEM 2

CaMocTosiTe1bHasi padoTa o0yyammxcs. BrINogHEHNe TOMaNIHUX 3a/1aHUi 110 Teme 2 8
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Tema 2.2 Conep:xaHue yueOHOro MaTepuaja

PacTBopsI 1 | O6mas xapakTepucTuka pacTBOPOB IMOJUMEPOB M UX 0COOEHHOCTH. PacTBOpeHue 2 2
BBICOKOMOJIEKYISPHBIX MOJIMMEPOB, TepMOJMHAMUYecKue cBoiicTBa. [Inactudukarus. Ba3kocTs pacTBOPOB MOINMEPOB.
coenunennii (BMC) XKenarnaupoanue. OnpeeneHne MOJISIPHOM MacChl TIOJIMMEPOB.

IIpakTuyeckasi padora Ne 26. M3yueHne CBOMCTB MOJTUMEPOB, TTOJTYUYCHHBIX TTPOIECCOM 2
MOJIMMCPU3aAlUN
IIpakTuyeckasi padora Ne 27. MzyueHue CBONCTB MOJTUMEPOB, TOJTYUYSHHBIX TTPOIECCOM 2
IIOJIUKOHACHCAIIUN

IIpakTuyeckas pa6ora Ne 28. Tpu cOCTOSHUS MOJTUMEPOB

N

CaMmocrosiTesqibHas padoTa o0yyawmuxcs. [IpumeHenue moaumMepos U miacTMace B ObITy U
TEXHUKE

IIpomesxxkyTounasi arrecrauus B popme 3Kk3ameHa

Bcero 234

s xapakmepucmuku ypogHsi 0C80eHUs y4eOH020 Mamepuaia UCHOIb3VIOMCcs cledyiouue 0003HAYEHUS:

1. —osnaxomumenvnuiii (y3nasanue panee u3yHeHHbIX 00bEKMO8, C6OUCMS);

2. —penpoodykmueHulii (bINOIHEHUE 0esIMENbHOCMU NO 00PA3YY, UHCIMPYKYUU UTU NOO PYKOBOOCHIBOM)

3. —npooykmusnbiill (n1anuposanie u camocmosmenbHoe 8blNOJHEHUe OesIMelbHOCMU, peuleHue NPOOIEMHbIX 3a0ay

OcBoenne JUCHHUITIIMHBI MOXKET OBITE PCATIN30BaHO C TPUMCHCHUEM DJICKTPOHHOI'O 06yquI/1;1, JUCTaHIIMOHHBIX O6p330BaTeJ'II)HI)IX TEXHOJIOTHI B

cootBercTBUM ¢ IlomoxkeHuem o MNPUMCHCHUUN JJICKTPOHHOI'O 06yquH5{, AUCTAHIIMOHHBIX 06pa3013aTeanblx TEXHOJIOTUH npu pceain3anmuunu
00pa3oBaTeNbHBIX MPOrPaMMaM CpeHEro MpodecCHOHATBFHOTO 00pa30BaHus, YTBEPKICHHOTO npeaceaareneM yaeHoro copeta ®I'bOY BO «YTTVY».
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3. YCJOBUS PEAJIM3AIIAN PABOYEN ITPOT'PAMMBI JUCIHUATITAHBI
«PU3NYECKASA U KOJVIOUJTHASA XUMMU»

3.1. TpeboBaHUsA K MUHMMAJIbLHOMY MaTepPHAJIbHO-TEXHUYECKOMY 00ecneuyeHu1o

Peanmzanus paboveid mporpaMMbl JTUCHMIUIMHBI TpeOyeT Haauuusi ydyeOHOro kaOuHeTa
XUMHYECKHX JUCIUIUINH, JTA00paTopruu GU3NIECKON U KOJUIOMTHOW XHUMUU.

OcHaieHHOCTh y4e0HOr0 KaObMHeTa XMMHUYECKUX NUCIUIUIMH. MOCAJ0YHbIE MecTa s
oOydJaronuxcsi, paboyee MeCTO TpenojaaBaTelisi, IPOSKTOp, WHTEPAKTUBHAS JOCKA, HOYTOYKH,
n1abopaToOpHbIE CTEH IBI TSl TPAKTUYECKUX PaboT, CIPaBOYHBIE CTEH/IbI, YI€OHO - METOAMYECKas
JOKYMCHTAITHSI.

OcHaieHHOCTh JIabopaTopuu (HU3UUYECKON M KOJJIOMTHOW XWMHUU: MOCAIOYHBIE MeCTa
JU1s1 00YyJaronuXcsl, BRITSDKHBIC MKadbl, mKadbl A1 peareHTOB C BBITSKKOH, ITKa) CTEKISTHHBIN
JUISE XUMUYECKOW TOCYIbl W JOKYMEHTOB, CTOJIbI OCTPOBHBIC, CTOJIBI TMPUCTEHHBIE, CTOJ
npernoaBaTens, anmnapar sl peKTU(GUKAINK, CTOJIBI TUTPOBAJIBHBIE, CTON JJIsi BECOB, MOWKH,
HOYTOYyKH, JlabopaTropHas MoOcCyjAa, MpOOHMPKH, IUIAHLIETHI, Oymara WHAMKATOpHas, Oymara
(GuIbTpOBaNbHAS, CIHWYKH, Tabnuia MeHaeneeBa, TaOMWIla pPAaCTBOPHUMOCTH, UITATUB IS
NpPOOUPOK, KOJIJIEKIMs BOJIOKOH, KOJUIGKIIMS IUIacTMacc, IUIMTKAa 3JeKkTpudeckas, PH-merp,
npuOOp IS U3YYEHHs] CKOPOCTH PEaKIMU, BOJSHAs OaHs, IMUMIBI, HEPTH ChIpas, KOJUICKIIUS
«[Ipoayktel HepTenepepaObOTKU», KOJUICKIHsS <«KaMEHHBIH Yroyib», CTEKJISIHHBIC Malo4KH,
ra300TBOJHAs TPyOKa CO CTEKJIIHHBIM HaKOHEYHHKOM, Koiba Bropra, KoimObl KOHHYECKHE,
IITaTUB JIA0OPATOPHBINA, PEAKTUBBI. COUPT ITHUIIOBBIN, cepa dJIEMEHTapHas, HATPUS CyIb(un,
HATpUsl Cynb(UT, pacTBOp #oJa, MEPEeKUCh BOJOPOJA, KUCIOTa a30THAas, KHUCIOTa CepHas,
POIIOHUT Kallvisl, MarHUM, IIMHK, JKeJ1e30, YUeOHO — METOAMYECKast JOKYMEHTAIHSI.

3.2. UndopMmaunoHHoe odecniedeHne 00yueHust
IlepeyeHb peKOMeHIyeMbIX Y4eOHBIX H3IaHUI, JOMOJIHUTEILHOM JIUTEPATYPHI.

OCHOBHBIE HCTOYHUKH

. Makapos, A. I'. TeopeTuueckue U NMpakTHUECKUE OCHOBBI (PU3MUYECKON XUMHUU . yueOHOe
nocobue mis CIIO / A. I'. Makapo, M. O. Caruna, /I. A. Pa3zgoopeeB. — CapatoB :
[Tpodobpazosanue, 2020. — 171 c. — ISBN 978-5-4488-0609-4. Fexcr : aiekTpoHHbIH //
DJIeKTPOHHBIH pecypc 1udpoBoii odpazosarenbhoii cpeasl CIIO PROFOpa3oBanue : [caiit]. —
URL: https://profspo.ru/books/92175

o dusnueckas XuMus. Xumuueckas kuHetuka : npaktukym st CITO / B. A. Poros, A. A.
Awntonos, C. C. Apsymanos [u 1p.] ; mon penakiueii B. A. Porora, B. H. [Tapmona. — Capartos,
Mockaa : [IpodobpazoBanue, Aii [Iu Ap Menua, 2020. — 221 c¢. — ISBN 978-5-4488-0812-8,
978-5-4497-0477-1. — Tekct : DIeKTpOHHBIN [/ DIeKTpoHHBIH pecypc UHPPOBOI

o0Opa3oBaTeNnbHOI Cpensl CI1o PROFobpazoBanue : [caiiT]. — URL:
https://profspo.ru/books/96032
. dusnyeckas xumust. XuMU4ecKas TepMoauHamuka : npaktukym st CI1O / B. A. Poros,

A. A. Antonos, C. C. Apsymanos [u ap.] ; moa penakuueii B. A. Porosa, B. H. ITapmona. —
CaparoB, Mocksa : IIpodobpazoBanue, Aii Ilu Ap Meaua, 2020. — 256 c. — ISBN 978-5-
4488-0811-1, 978-5-4497-0476-4. Fekcr : 31eKTPOHHBIH // DIEKTPOHHBINH pecypc HUPpPOBOit
o0Opa3oBaTenbHOI Cpensl CIIo PROFobpazoBanue : [caiiT]. — URL:
https://profspo.ru/books/96033
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I[OIIO.HHP[TBJII)HBIC HCTOYHHUKH

. dusnueckas xumus. Kypcossle paborel : yuebHoe mocobme mis CIIO / E. N.
CrenanoBckux, T. I1. Boasmukosa, JI. A. Bpycuuiisina [u ap.] ; mox penakiueii B. ®. Mapkoga.
— 2 m3a. — Caparos, ExarepunOypr : IlpodoOpazoBanme, Ypanbckuii ¢enepaabHbIil

yauBepeutetr, 2019. — 185 c. — ISBN 978-5-4488-0504-2, 978-96-2889-5. —Tekcr :

9JIeKTPOHHBIA [/ DiexkTpoHHBIH pecypc I1udpoBoir  obpasoBatenbHOl  cpeapl  CIIO
PROFo6pasoBanue : [caiit]. — URL: https://profspo.ru/books/87890

. 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
: HHOPA-M, 2024. — 416c. — (Cpennee npodeccruonanbuoe odopasosanue). - ISBN 978-5-
00091-512-7. Tekcr : anextponnsiii. - URL: https://znanium.com/catalog/product/2048906

. baxun, 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 : osnekrtponnsii. - URL:

https://znanium.com/catalog/product/1846460
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHMUSA JTUCIIUITJIMHBbI
«PU3UYECKASA U KOJVIOUJTHASA XUMMUA»

KOHTpOJ'II) N OLICHKA PE3YyJIbTAaTOB OCBOCHHA AHUCHUIIIIMHBI OCYIICCTBIIICTCA IMPCIIOJABATCIIEM B

nmponecce MNpoOBCACHUA TPAKTUYCCKUX U na60paT0pHHx BaHHTHﬁ, TCCTUPOBAHMs, BbLIITOJHCHUA
CaMOCTOSTEeNIbHON paboThl oOydaromuxcs. [I[pomexxyrodnas arrectanus B hopme 3K3amMeHa

Pe3yabTaTnl 00yyeHus
(ocBOeHHBIE YMEHHSI, YCBOEHHbIE 3HAHMS)

®opMbI M METOABI KOHTPOJISA U
OLIEHKH Pe3yJIbTATOB 00y4YeHUsI

YMmenud.

YMETh:

- BBITIOJTHSATH PACUYETHI NIEKTPOTHBIX TOTEHIUANIOB,
ANEKTPOABIKYILEH CUIIbI TaJIbBAHUYECKUX JIEMEHTOB,;
- HaXOJIUTh B CIIPABOYHOM IUTEPAType OKA3aTEIH
($U3NKO-XMMHUYECKUX CBOMCTB BEIIECTB U UX
COCIUHEHUH,

- ONPEIENATh KOHLIEHTPALUIO pEearupyomux BelecTB U
CKOpPOCTb PEaAKLIHIA;

- cTpOoUTH (ha30BbIe TUArPAMMBI;

- IPOU3BOJIUTH PACUYETHI TAPAMETPOB T'a30BBIX CMECEH,
KMHETUYECKUX [TapaMeTPOB XUMUYECKUX PEaKIuii,
XUMHUYECKOTO PAaBHOBECHS;

- PacCYMTHIBATh TETUIOBBIE 3P(HEKTHI U CKOPOCTh
XAMHUYECKHUX PEaKLUN;

- ONPEJENIATH apaMeTPhl KAaTATUTUUYECKUX PEaKIIHiA;

DKcrnepTHasi OLICHKA BBITIOJIHEHUS
MPAKTUYECKUX 3aHITHUH,
abopaTOPHBIX padoT,
TECTUPOBAHUE, FK3aMEH

3HaHus.

3HATh.

- 3AaKOHOMEPHOCTH MPOTEKAHUS XUMUIECKUX U (PU3HKO-
XUMHYECKHUX MPOIECCOB;

- 3aKOHBI HICATbHBIX I'a30B;

- MEXaHU3M JEHCTBUS KaTalu3aToOpPOB;

- MEXaHHU3MbI TOMOTE€HHBIX U T'€T€POTE€HHBIX PEaKIIHii;

- OCHOBBI (PU3MYECKON M KOJIJIOMTHON XHUMUH,
XAMHYECKOW KUHETHUKH, SIEKTPOXUMHUH, XUMUYECKOU
TEPMOJIMHAMUKHN U TEPMOXUMUU;

- OCHOBHBIE METO]Ibl MHTCHCU(UKANH (PU3UKO-
XUMHYECKHUX MPOIECCOB;

- CBOMCTBA arperaTHbIX COCTOSIHUN BELIECTB;

- CYIIHOCTh U MEXaHU3M KaTajlu3a,

- CXEMbI peaKIuil 3aMeIleHUs] U IPUCOEANHEHUS;

- YCIIOBUSI XMMHUYECKOTO PAaBHOBECHS;

- (pU3UKO-XUMUYECKIE METO/IbI aHATTN3a BEIIECTB,
MIpUMEHSIEMbIE TTPUOOPHI;

- (pU3UKO-XUMUYECKIE CBONCTBA CHIPHEBBIX MATEPUAIOB
Y IPOAYKTOB

OKcnepTHasi OLEHKA BBIIOJHEHUS
MIPAKTUYECKUX 3aHATUH
abopaTOPHBIX padoT,
TECTUPOBAaHUE, UHIMBUyaIbHbIE
3a[laHus, DK3aMeH
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