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1. HEJIX OCBOEHUS JUCHHUITJIMHBI

Llenb0 OCBOGHMS IMCHMIUIMHEI (DU3MUECKas W KOJUIOMJIHAs XMMHUS SIBISETCs: yriayOieHue
3HaHMi B 001acTH crnenuPuyeckux CBOMCTB OMOJOTMUECKHX CHUCTEM, KOTOpPbIE BXOMAT, Kak
COCTABHAas 4aCTh BO MHOTHE YKOJIOTHYECKH IPOLIECChl W LIIHPOKO HUCIOJIb3YIOTCS IPH MOIY4YEeHHH

pa3MYHbIX  OMOJOTHYECKHX MAaTepHajoB, OCHOBHBIE CBOWCTBA KOTOPBIX 3aBHUCAT OT
JIUCTIEPCHOCTH, PUPO/IbI [IOBEPXHOCTH H CBA3aHbI C 3aKOHOMEPHOCTSAMH
CTPYKTYpOOOpa3oBaHusl.

3ajiaun: H3ydeHHe SBJICHHUH MPUCYIIMX OHOJIOTHYECKMM CHCTEMAM, HCCieloBaHue (H3NKO-
XMMHYECKUX CBOMCTB M 3aKOHOMEpPHOCTEH M MX HM3MEHEHWH [pHM IIPOTEKaHHM pPEakuui C
ydacTueM OHOIOTHYECKHX BEIIECTB.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OITIOII BO
Jlucuuniuza ¢pusuyeckas U KOJUIOM/IHAS XUMHS U3ydaeTcs B 00s3aTeIbHOM YacTH y4eOHOTo
TJ1aHa.
[IpepeKBU3UTHI JIMCIMIUIMHBL HEOPraHW4eckas XHMHf, OpraHuueckas Xumus, (u3uka,
mareMaTtuka, Gu3ndeckas XumHsl.

3. IJIAHUPYEMBIE PE3YJIbTATbBI ObYYEHMUS 110 JTUCHHUIIIMHE
[Tnanupyemble pe3ynbTaThl 00y4eHHS 10 JHCLHUIUIHHE, COOTHECEHHBIC ¢ IUIAHUPYEMbIMH
pesyinbraramu ocBoenus OITOIT

Kox hopmupyembix [T1anupyemble pe3ynbraTbl 00y4YeHHs 110 HanmenoBanue
KOMIIETEHIIHH JUCIUIIIMHE, B COOTBETCTBUH € MHIUKATOPOM OLIEHOYHOTO
JIOCTHKEHHSI KOMIICTEHLMH ) cpezacTsa

Wuaukatop Pesynbrathl 00ydeHus

JIOCTUIKEHHS N0 JUCLUIUIMHE

KOMIIETEHIIUH
OIIK-6  Cnocoben | OIIK-6.1. 3naert: Inaem: METO/Ibl
MCIIOJIB30BATh B | -OCHOBHBIE KOHLENUMH | 0T00pa H TMOATOTOBKH
npodeccHoHATBHONR | U METO/bL, | IPO0 M XMUMHYECKHX
JesITelIbHOCTH COBpEMEHHbBIE 00pa3loB K aHaluzy
OCHOBHBIC  3aKOHBI | HANpaBJICHUs JUIst OLICHKH
bu3sukn, XUMHH, | MATeMaTHKH, (U3UKH, | YKOJIOTHYECKOT 0
HayK O 3emje | | XHMHH H HayK O 3emJjie, | COCTOSHHUS OOBEKTOB;
buonoruu, aKTyallbHble Mpodnemel | Vweem:  NpoBOAUTH
MPUMEHSATh METOJIbl | OMOIOrHYECKHX HayK H | jabopaTopHbie Tects1, BOIpOCH!
MaTeMaTH4ecKoro MEePCIEKTUBbI HCCIICI0BAHMS,
aHanmsa U | MEeKIUCIUIUIMHAPHBIX | aHAM3bl OTOOpPAHHBIX
MOJICIIHPOBaHUs, UCCIIC/I0OBAHUIA; npo0 u o0pasion
TEOPETUYECKHUX u | OIlK-6.2. Ymeer: Bnaoeem: 6a3zoBbIMU
9KCITEPUMEHTAIIBHBIX | - HCIIOJIL30BaTh | HABBIKAMHU
UccreJ0BaHuii, HABBIKH J1a00OpaTOPHOH | HCMONB30BAHUS
npuobperaTb HOBble | pabOTBl M METOJIbl | COBPEMEHHOMH
MaTeMaTH4yeckue U | XUMHH, (Gusuku, | annaparyps!l npu
€CTeCTBEHHOHAYYHbBIE | MATEMAaTHYECKOI O NPOBEJCHHUH HAYYHbIX
3HAHHS, HCHOJB3Ys | MOJEIUPOBAHHUA M | UCCIICI0BAHHIA;
COBpPEMEHHbIE MareMaTH4ecKol METO/IaMH
obGpazoBaTeNbHble U | CTATHCTHKH B | CTAaTHCTHYECKOMH
HHpOPMAIIMOHHBIE npogeccHoHaIbHOM OIIEHKH "
TEXHOJIOTHH. JIeSTEIEHOCTH; HPOrHO3UPOBAHUS

OIIK-6.3. Bnazeer: NEPCIEeKTUB




= METOJaMH | W3y4YaeMbIX SIBJICHUH.
CTATHCTHUYECKOIO

OLIEHUBAHUS "

IIPOBEPKH CHIIOTES,

NPOTHO3HPOBAHUS

MEePCIIeKTHB H

COLHATBLHBIX

TMOCHECTBHI CBOEH

npodeccHoHaNbHOM

JIEATEILHOCTH.

4. OBbEM U CTPYKTYPA JTUCHUIIJIMHBI
TpyaoeMKOCThb JMCLMIUTNHBI COCTABSET 4 3a4eTHBIX eiMHulL, 144 yacoB
Temaruyeckuii nian
®opma obyueHus - 0ouHas

Ne Haumenosanue Tem KonrakThas pabora Dopmbl
n/n pasaenos 0byuaroLMXes ¢ TEKYILETO
JAUCLMTITHHEI g nenaroruuecknm padbotHukom | Camoctosite KOHTpOJIst
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l. | OcHoBHble moHsTHS | 4 | 1-5 4 2 30
H 3aKOHBI
XHMHYECKOH
TEPMOJJHHAMHKH
2. | TepmopuHamuka 4 6-9 | 4 4 30 PeifTiur
XHMHYECKOI'0 KU"J'VTPIO"—W
]
PaBHOBECHS. )
3 Kunetuka - 10- 4 4 20 PefiTuHr
XUMHYECKUX 13 KOHTPOJTb
i Ne2
peakLui
4. HPEJIMCT, zanaum u | 4 14- 6 8 28 PeiiTunr
METO/I1bI 18 AT
w N3
KOJUJIOMJIHOHW XHMHH.
Beero 3a 4 cemecTp 18 18 108 3auer ¢ oueHkKoil
Hanuuue B ancumnniune KIT/KP
Mtoro no aMcUMIINHE 18 18 108 3aver ¢ OLUEHKOH

Copeprkanue JIGKUHOHHBIX 3aAHATHH N0 JHCUHILIHHE

Paznen 1. OCHOBHbIE MOHATHUS U 3aKOHbl XMMHYECKON TEPMOJIMHAMUKHU
Tema 1. [Ipenmer u MeTOABI TEPMOAMHAMHUKH.
Copepxanue Tembl. OCHOBHbIE MOHATUS W onpejesieHus. COCTOSHUS CUCTEMBI.
DOyuxuuu coctosinusi. BHyTpenHss sHeprus cucreMsl. Pabora. Terora.




Tema 2. [lepBoe Haya10 TePMOAUHAMUKH.

Copepxanue TeMbl. MaremMaTH4eCKOe BbIpaKCHUE MEPBOI0 Hayajla. JHTalbIIHS.
3akon ['ecca. Tepmoxumuueckue ypaBHeHHs. 3aBUCUMOCTh TEIJIOTHI Mpolecca oT
TeMIiepatypsl, ypaBHenue Kupxroga.

Tema 3. Bropoe Hayano TepMOAUHAMHUKHU.

Couepxanue  Tembl.  OOpatuMele U HeoOpaTMMblE — [IpOLECCHl B
TEPMOJMHAMUYECKOM CMbIC/IE. DHTPONHS — (QYHKUMS COCTOSIHHS CHCTEMBI.
TepmoauHamMuveckue mnoTeHUManbl. DHeprus ['enbmronbua u sHeprus ['mboea,
CBSI3b MKy HUMU. X UMHUUYECKHH MOTEeHIHAaI.

Pasnen 2. TepmoiuHaMHKa XMMUYECKOTO paBHOBECHS]
Tema 1. YpaBHeHHE M30TEPMBI XUMUUECKOH peakuu.
Conepxkanne TeMbl. TepMoanHamuyeckoe OOOCHOBAaHME 3aKOHA AEHCTBYIOLIMX
Macc JiJIi TOMOI'€HHOr0 M IreTeporeHHOro Xumuueckoro pasHosecusi. Koncranra
XUMHYECKOI0 paBHOBECHS U CIIOCOOBI €€ BbIPAKEHHUSI.

Tema 2. YpaBHeHue W300apbl U U30XOPbl XMMUUECKOM peakLuu.

Copepxanue Tembl. CneacTBHs, BBITEKAIOIME M3 IIOJYUYEHHBIX YPaBHEHHH.
Koncranta xumuyeckoro paBHoBecuss U npuHuun Jle-Illarensbe. Pacuer
KOHCTaHTHl XMMHUYECKOTr0 paBHOBECHUs C MOMOULbIO TAOJUIl TePMOIMHAMUUYECKUX
BEJINYUH.

Pasnen 3. KuneTuka XMUMUYECKUX peaKLUii.

Tema 1. IIpenmer u MeTO/1bl XUMHUYECKON KHHETUKH.

Conepxanue TeMbl. CKOPOCTh XMMHUYECKMX peakIMid M MeToJbl €€ M3MEepeHHs.
3aBUCHMOCTh CKOPOCTH peaKkiMi OT Pa3jiHyHbIX (PaKTOPOB. 3aKOH JIEHCTBYIOILMX
Macc JUIsl CKOPOCTH peakluu. MoeKyJIsipHOCTb U NMOPSI0K peaKLUu.

Tema 2. YpaBHeHHsI KWHETUKU HEOOpaTUMBIX peaklUii.

Conepxanue Tembl. Peakuuu HyseBoro, nepsoro ¥ BToporo nopsaka. Ilepuon
moJiyrnpeBpaiieHusi. MeTojbl ONpele/eHdss NOpsaKa peakluud. 3aBUCHMOCTb
CKOPOCTH peakludd OT TeMIeparypbl. DHeprus akrtupauuu. CBA3b Mexay
CKOPOCTBIO peaKluu 1 sHepruen aktuBauuu. OnpejneneHye SHEPruy akTHBALIKMU.

Paznen 4. [lpenmer, 3a1a4uy U METO/IbI KOJJIOUHON XUMHH.

Tema 1. JlucnepcHble CUCTEMBI.

Couepxanue Ttembl. CrTpykTypa aucnepcHbelx cucteM. JlucnepcHas —(asa,
IMCIIepCHOHHas cpefa. KonmuvecTBeHHbIE XapaKTePUCTHKH  JUCIIEPCHOCTH.
Knaccubdukauus TACTIEPCHBIX CUCTEM: MO arperaTHOMY COCTOSIHUIO JIMCHEPCHOMH
(Ga3pl M JMCIEePCUOHHOM  Cpeibl, IO KOHILEHTpAlMU, [0  XapakTepy
B3aUMOJIEHCTBUS JUCIEpCHOM (a3bl ¢ JUCIepcHoHHON cpenoi. IloHstue o
nuoGuIbHBIX M JMO(OOHBIX aucnepcHbIX cuctemax. Omnpenensromas poiib
[TOBEPXHOCTHBIX SIBJICHUH B KOJIOMJHOH XMMHH.
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Tema 2.AncopO1iust MOBEPXHOCTHO-aKTUBHBIX BeliecTB (ITAB).

Conepxanue Tembl. TepmoauHamuka ajgcopbuuu. BeiBox ypasHenust I'mbG0ca.
[ToBepXHOCTHO-aKTUBHbIE U [OBEPXHOCTHO-UHAKTUBHBIC BellecTBa. F3orepma
MOBEPXHOCTHOIO HATsHKeHMs. YpaBHeHMe JIeHrmropa JUisi MOHOMOJIEKYJISPHOM
a71copOLMH.

Coaepkanue J1adOpaTOPHBIX 3aHATHHI 110 JIUCLHUILINHE

Pazzien 1. OCHOBHBIE IMOHATHS U 3aKOHBI XUMUUYECKON TePMOAUHAMUKU

Tewma 1. IlepBoe Hayayl0 TepMOAMHAMUKHU

Couepxanue JnabopartopHbIX 3aHATH. OmnpeneneHue TEIIOTH PacTBOPEHUS.
I[Tporecchl pacTBOpEHHs COMPOBOXKAAIOTCS TerIoBbIMH d(dexkramu. Temnora
pacTBOpeHMsI KPUCTAIJIMYECKOH COMM B BOJE CKJIAAbIBAETCS M3  TEILIOThI
paspylleHuss KpPUCTAJUIMYECKOW pelIeTKH, NpUOIMIKEHHO paBHOM TemioTe
MUJIABJICHUs. COJIM, W TeIUIOTbl TMApaTalyu oOpasylolIMXCcs I[PU pacTBOPEHUH
roHoB. [lepBoe ciaraemoe SIBISIETCS MOJOKUTEIbHBIM, BTOPOE — OTPHLIATEIbHBIM.
Terutora pacTBOpEeHUsI NpeACTaBiIseT cOOOH MX anreOpanyeckyr0 CyMMy, 3HaK
KOTOPOM 3aBHCHUT OT OTHOLLEHMs BEJUYHHBI caaraemsiX. Temnnora, oTHeceHHas K |
rpaMM MOJIFO PacTBOPSEMOrO BEIECTBAa, HA3bIBAETCS MOJIAPHON  TEIIOTOMH
pacTBopeHus. B naHHOH paboTe ONMpeiensioT UHTErpadbHyI0 MOJISAPHYIO TEMIOTY
pacTBOPEHUs COJIU B BOJIE.

Pasnen 2. TepMoiMHaAMHUKa XMMUYECKOIO paBHOBECHSI
Tema 1. YpaBHeHHe H30TEPMbI XUMHYECKON peaKIUu
Coneprkanue 1ab0OpaTOPHBIX 3aHATHH.

Paznen 3. KuHeTrka XMMUYECKUX peaKIuii
Tema 1. [Ipenmer u MeTOAbI XUMHUYECKON KHHETHKH.
CoyieprxaHue 1a00paTOpPHbIX 3aHATHH.

Pasnen 4. [Ipeamer, 3a1auu U METObI KOJUIOUIHOU XUMHUH.

Tema 2. AncopOuust MOBepXHOCTHO-aKTUBHBIX BetlecTB (ITAB).

Coneprxanue 71a00paToOpHbIX 3aHSATHH. Hccnenosats 3aBUCUMOCTD
MOBEPXHOCTHOrO HATSDKEHWsS Ha TIpaHUlle BOJAHBIM pacTBOP — BO3AYX OT
KOHILIEHTPALMH [OBEPXHOCTHO-aKTMBHOIO BelecTna. [locTpouTs H30TEpMBbI
[OBEPXHOCTHOrO HaTsDKeHus. V3yunth ajncopOuMIO NOBEPXHOCTHO-aKTHMBHOIO
BEIIEeCTBAa M3 BOJHOIO pacTBopa Ha TBepaoMm ajcopdente. [locTpouth MzoTepmy
azcopOLMH.



5. OHEHOYHBIE CPEJICTBA VISl TEKYHIEI'O KOHTPOJISI YCIHEBAEMOCTH,
IMPOMEKYTOYHOM ATTECTAIIUU IO HTOT'AM OCBOEHUSI
JUCHUIIJIMHBI 1 YYEBHO - METOJUYECKOE OBECIIEYEHHE
CAMOCTOSITEJBHOM PABOTHI CTYJIEHTOB

Tekyluit KOHTPOJIb YCIIEBAEMOCTH:
PelTUHI-KOHTpOJIb |
Bonpoc 1. Jlns kakux mpoiieccoB cripaBeiiuBo cooTHouenue dS = 6q/T?
OTBeTHI:
1. Jlns mo6six; 2. Jlns mo0bIix u3orepmuueckux; 3. Js 006X 00paTUMBIX;

4. Jlns oOpaTUMBIX M30TEPMHUUECKHX; 5. HU 1715 KaKuX M3 NpHBEIECHHBIX.

Bomnpoc 2. 3aBHCHUT JIM U3MEHEHHE SHTPONHMM JAHHOW CHCTEMBI OT (DOPMBI ITyTH
rnepexoja e€ U3 OJJHOr0 COCTOAHUS B JIpyroe?
OrBer:
1. 3aBucuT; 2. 3aBUCHUT, €C/IM Mepexo uaeT Heodpatumo; 3. He 3aBucur, eciu
mepexoj HeT He 00paTuMo; 4. 3aBUCHT, ECIIH NIEPEXO/] HAET 0OpPaTUMO;

5. He 3aBucur.

Bompoc 3. Kak wu3MEHMTCS OJHTPONMS MPU H30TEPMHUYECKOM IpPEBpalleHHH
aMop(HOro BellecTBa B KPUCTAIUIMYECKYIO er0 MOAU(UKALIUIO?
OrtBer:

1. He wu3menurcs; 2. VYmenbmwutces; 3. YBenuuurcsa; 4. Moxer wu

YBeJIMUHUBATBCA U YMCHBIIATHCA.

Bormpoc 4. YkakuTe npaBHJIbHYIO Pa3MEPHOCThL SHTPOIUU?
Otser: 1. Jlxoynb; 2. Jxoyins\ rpaagyc; 3. Jxoyns\ Monb; 4. JI*Atm; 5. Bee

yKa3aHHbIE pa3MEPHOCTU HE BEPHEI.

BOHpOC 5. Kak u3zmeHsiercs DSHTPONUA NPH [UJIABJICHUW TBEPOOTO Tejla WIH IIPpH

MCTIApPEHUH KUJIKOCTU?



Ortset: 1. VBenuuuBaetrcs; 2. YMessnaercs; 3. He usmensiercs; 4. Moxet u

YBEIMUYMBATHCS U YMEHbIIATHCS.

Bompoc 6. YkaxxuTe TOUHYI0 GOPMYJIUPOBKY BTOPOI'O 3aKOHA TEPMOJAMHAMMKH.

Otser: 1. Teruiora He MOXKET NEPexXOJUTh OT MEHee Harpetoro teiga k Oosee
HarperoMy. 2. Temnora He MOXET CaMOIIPOMU3BOJIBHO IIEPEXOAMTH OT MEHee
HarpeToro Tena K Oonee Harperomy Tteiy. 3. Teruiora He MOXKET NEPEXOAUTH OT
Oonee Harperoro Tena K MeHee Harpetomy. 4. Temiora He MOXeT
CaMOIPOU3BOIBHO MEPEXOAUTh OT Oollee HArpeToro Tejla K MEHee Harperomy. 3.

TenoTa Bcerjia nepexouT oT 0oJiee HarpeToro Tella K MeHee HarpeTomy.

Bomnpoc 7. U3BectHo cootHowmenne dS > 6q/T. Korna cinenyer Opath 3HaK > u

Korna 3HaK =7

Otser: 1. > s HeoOpaTuMOro mpouecca M = aias obparumoro; 2. > Juis
HEM30TEPMHYECKOro IMpouecca M = I8 H30TepMUYecKoro; 3. > Juid
M30TEPMHUYECKOTO Ipolecca W = I8 HeusoTepMuyeckoro; 4. > s

HEM30JIMPOBAHHONW CHUCTEMbl M = JUIi M30JMPOBAHHOM; 5. > Juid 00OpaTHMOTO

npolecca ¥ = 111 HeoOpaTUMOro.

Bompoc 8. Jlns KakuX CHUCTeM H3MEHEHHWE OSHTPOIMH I103BOJISET YCTaHOBUTD
HaIpaBJIeHUEe CaMOIPOU3BOJIBHBIX POLECCOB?
Otser: 1. Jna moObIX uzorepmuyeckux; 2. Jlns paBHoBecHsix; 3. Jlus

u3onupoBaHubix; 4. [liisi moObIX He paBHOBECHBIX; 5. Boobiie as mo0bIX.

Bonpoc 9. B kakyro cTOpOHYy MoiiieT peaklusi, €ciM B PaBHOBECHYIO CHCTEMY
JI00aBUTH OJHO U3 UCXOIHBIX BEeIeCTB?

Orser: 1. Bcerma smpaBo; 2. Bceerpma Bneso; 3. BmpaBo, eciu 100aBiieHO
razoo0pasHoe BeuiecTBo; 4. BiieBo, eciim nobaBineHo ra3oo0pasHoe BELIECTBO; 3.

BripaBo, eciiu 106aBiaeHO TBEPIOE MU KUIKOE BEIIECTBO.



Bonpoc 10. Ot 4ero 3aBUCUT KOHCTAHTAa PABHOBECHS pEaKLIMU?

Otget: 1. OT mapuMaibHBIX AaBJICHUN UCXOIHbIX BELIECTB W MPOJIYKTOB peaKluu;
2. Or obuero nasienus u Temmneparypsl; 3. Tompko oT Temneparypsl; 4. Tosbko
ot ob1ero aasnenus; 5. OT TeMnepaTypbl U NapUHanbHbLIX AaBIE€HHN yYaCTHUKOB

peaxiuu.

Bompoc 11. Kak w#3MeHseTcs KOHCTAHTa paBHOBECHs pPEaKIHH C pOCTOM
TeMIIepaTyphl, €ciu [Uis AaHHOHU peakuuu AH > 07

Orser: 1. Bospacraet; 2. YobiBaert; 3. He usmensiercs; 4. Mensietcsi mpoM3BOJIBHO.

PeldTHHI-KOHTPOIb 2
Bonpoc 1. B HeKOTOPO#i peakuuu npy U3MEHEHHH Ha4ajibHON KOHLEHTPALHH OT |
710 3 MOJB/JUTP MEPHO/ TOTYNPEBPAIIeH)s yMeHbIIaeTcs ¢ 3 4acoB 10 20 MUHYT.

KakoB MopsI0K 3TON peakiiy 1 YeMy paBHa KOHCTaHTa CKOPOCTH?

Bormpoc 2. Bpemsi nosynpeBpallleHns BEeIECTBa B PeaKliy MepBOro nopsijiKa rnpu
323 K cocrasaser 100 mumyr, a npu 353 K — 15 munyr. Beruuciute

TeMIiepatypHblid KO3()PHUIHEHT CKOPOCTH PEeaAKIINH.

Bomnpoc 3. Ucnone3ys npasuio Baut-I'odda BoiukcnTe, MpyU KaKod TemrepaType
peaKlis NMPaKTHYECKH 3aKOHuMTCcs uepe3 15 Mubyt, ecnu npu 293 K Ha ato

Tpebyercs 2 yaca. TemneparypHblid KOdDQUIUMEHT 11 STON peakuuu = 3.

Bomnpoc 4. Kak 3aBMCHUT OT MCXO/JHOH KOHIIEHTPALMK pearupyrollero BellecTsa

TEPUO/1 MOy TIPEBPALLCHUS U151 peaKLMH [IepBOro nopsiaka?

Bonpoc 5. Kak 3aBUCUT OT MCXOJHOH KOHIIEHTpAllMU peardpyroliero BelecTBa

TepUO/1 MOJTYTIPEeBPALLEHHsSI /1Sl peaki[My BTOPOro nopsiaka’?

Bonpoc 6. Omnpeznenure 53HEPrui0 aKTUBALMM peaKUWH, I KOTOPOH IpH

noBblLIeHnH Temieparypsl oT 295 1o 305 K ckopocTh peakiuu y1BanBaeTcs.



Bompoc 7. ConocraBbTe KOHCTAHTBI CKOPOCTEH JIBYX peakiuil BTOPOro MOpsi/IKa,
ecl¥ MCXOAHBbIE KOHLIEHTpAalMH O0OMX pearupyroimx BeLIECTB OJUHAKOBBI.
3HaYeHuss HMCXOAHBIX KOHILEHTPALMH W MNepHoJbl MOJyNpeBpallleHu i 3THX
peakuuii: nepBas peakuus — 1,5 mons/n, u 200 munyTt; Bropas peakuus — 2,0

moutb/1 1 300 MUHYT.

Bonpoc 8. DHeprust akTuBaluy peakiuu 1 0osible SHEPrUM aKTHBALMK PeaKLUH
2. Ilpu temnepatype T| KOHCTaHTBI CKOPOCTH 3TUX peakiuii paBHbl. KakoBo
COOTHOILIEHHE MEK/y KOHCTaHTaMK CKopocTe 3Tux peakuuii npu T, > T,?

Bonpoc 9. CkopocTh peakudud BTOpOro mnopsijaka pasHa 4,5-10 7 Moub/ac npu
-2
KOHLIEHTpauuu ojHoro pearenra 1,5-10° wmoss/n u  apyroro 2,5 MOIb/I.
L 3
PaccunTaiiTe KOHCTAHTY CKOPOCTH B CM /MOJIb"C.

Bonpoc 10. Peakuusi TepMHYECKOro pasjioKeHUs 5STaHa sBIsIETCs peakluen
nepsoro nopsaka. [Ipu 823 K koHCcTaHTa CKOPOCTH 3TOM peakUuu paBHa 2,5 10° ¢
'a npu 903 K — 141,5- 10° ¢ . Paccunraiite [IepUO/1 TOJIyIIpPEeBpAIEHHs ISl 3TOH
peakuuu npu 873 K.

Bonpoc 11. KoHcTanta cKOpOCTH peaklM¥ OMBUIEHHSI YKCYCHO3THIIOBOTO 3(upa
menoypio npu 283 K pasma 2,38 wmun'-monb'-n.  Paccuuraiite Bpems
MOJIOBHHHOTO pasnoxenus a¢upa, eciu 1 autp 0,5 1 pactBopa a¢upa cmewats ¢ 1
autpom 0,1 H pacrtBopa wieno4u. Peakuusi ombUleHUs 3(pupa MOAUUHSIETCS
KMHETHYECKOMY YPAaBHEHHIO BTOPOIO IOPSIKA.

Bonpoc 12. Peakuusi A + B = C Broporo nopsiika. Eciiu uexoanble KOHLEHTPALUU
paBHbl, To 3a 500 cexkyna peakuus npoxoaur Ha 20%. 3a kakoe Bpemsl OHa
npoiaet Ha 60%7?

PelTUHI-KOHTPOJIb 3

BOIIPOC 1. Kaxoe u3 nonodtcenuil, xapaxmepuzyroujux MOoNeKyaspHO-
KuHemuyeckue  ceoucmea  OUCNEPCHbIX — CUCmeM, He  coomeemcmeyem
IKCNEPUMEHMATLHBIM OAHHIM?

OTBETHBI:

1. CreneHb AMCIEPCHOCTH — 3TO BeJIWYMHA, oOpaTHas JIMHEHHOMY pasmepy
YaCTHI] JIUCTIEPCHOM (asbl.

2. Ilo cremeHM [AMCHEPCHOCTHM BCE CUCTEMbl KJAaCCU(ULUUPYIOTCS Ha
rpy0oiucriepcHble, MUKPOreTepOreHHble, HCTHHHO—KOJIJIOWIHBIE, MOJIEKYJIIPHbIE
1 MOHOJAMCIIEPCHBIE — HCTHHHBIE PACTBOPBI.

3. K MoyilekynsspHO—KWHETHYECKUM CBOMCTBAM JAMCIEPCHBIX CHCTEM OTHOCSTCS
OpoyHOBCKOe JBH)KeHHe, Tuhdy3usi, 0CMOC U CeIUMEHTALIUsI.
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4. bpoyHOBCKOE [BHKEHHE HMMEET MOJIEKY/IAPHO — KHHETUYECKYIO INPHUPOAY H
SIBJISIETCSL CJIEICTBUEM TEIJIOBOIO JIBUXKEHUSI MOJIEKY.I.
5. SlBnenune nud@y3un CBOHCTBEHHO BCEM CHUCTEMaM OT MOJIEKYJSIPHBIX [0
rpy6oaucnepcHbix. CKOPOCTh MpoLecca 3aBUCHT OT BEJIMYMHBI U (POPMBI YACTHIL
JqucriepcHoit (as3pl; mpouecc MAET TeM ObicTpee, 4YeM Bblllle TeMmmeparypa |
KpYyIHEe YaCTHIIBI.
6. ITockonbKy paBHOMEpPHOE pacripejiesieHne BellecTBa—da3bl o0 BceMy 00bemy
pacTBopa HauboJsee BeposTHO, npoLece AUpdy3uH UIET C yBETUYEHUEM SHTPOIIUH
U SIBJISIETCS CaMOTIPOU3BOJIBHBIM.
7. lTlog KOHLEHTpauued JAMCHEPCHOM CHUCTEMBl ClleyeT CUMUTaThb YMCIIO
KUHETHYECKUX €IMHULl — KOJUIOMHBIX YaCTHLl B eJMHHIIe 00bemMa CUCTEMBI, T.e.
YUCJIEHHYIO KOHIIEHTPALMIO YaCTUL IMCIIePCHOM (a3bl.
8. Oco0eHHOCTb OCMOTHYECKOIrO [IaBJIeHWS! KOJUIOMJHBIX PacTBOPOB IO
CPaBHEHMIO C MCTUHHBIMU pacTBOPaMHU — €r0 Majioe 3Ha4eHWe U HEeIOCTOSHCTBO.
9. Majoe ocMoTHYecKoe JaBieHue 000N KOMIOUAHOU CUCTEMbI OOBSICHAETCS
TeM, uTo OJjarojapsi OOJBLION Macce YacTULl AUCHEPCHON (pa3bl NPU OJUHAKOBOM
BECOBOI KOHLEHTpALUKU YUCIeHHas: KOHLIEHTPaLUs KOJUIOMAHOIO pacTBopa Beerja
3HAYUTEJILHO MEHBIIIE, YeM UCTUHHOTO.

BOIIPOC 2. Ilpoananuzupyiime ymeepiucOeHus, Xapakmepusyoujue
bpoyHosckoe Osudcerue. Kakoe u3z Hux ouubouHo?
OTBETHDI:
1. Xaoruueckoe JBWKEHME YaCTHULIbI JUCHEPCHOW  (as3bl  OXBaThIBAET
ONpejieNIieHHbIl  00beM  IpPOCTPaHCTBA, BO3pacTarolllMii  BO  BpemMeHd. B
FOPU30HTAJIBHOW IUIOCKOCTHM OH COOTBETCTBYET BO3pacTalOUIEl ILJIOIIA/IH,
IPOITOPIMOHANIBHON KBaJApaTy CpeHero CABUIa.
2. JIng chepudeckoil yacTHLBl pajudyca » 3Ha4Ye€HWEe KBajpaTa CpeIHero CABUra
npsiMO IPOMOPLHMOHATIBHO a0COMIOTHON TeMmIiepaType W BpeMeHM HaOJroJeHus W
00paTHO MPONOPLHUOHAIBHO CONTPOTUBIIEHUIO CPE/IbI.
3. BpoyHOBCKOe ABHKEHHE CBOMCTBEHHO JIIOOBIM YacTULAM KaK OpPraHuvyeckoro,
TaK ¥ HEOPraHU4ecKoro npoucxoxaeHus. OHO MpOsIBISETCS TEM WHTEHCUBHEE,
yeM OoJiblie TeMIeparypa U MEeHbIIE BA3KOCTh CPEbl.
4. Korpa KoyuiowjiHasi 4YacTHIla TIOJHUMAaeTcss B OpOYHOBCKOM JIBUJKEHHH,
MOTeHUHaJIbHAsE SHEPrus CUCTEMbl BO3pacTaer, W TEeIioTa OKPYIKAIOLEH Cpelbl
npeBpalaeTcsi B MexXaHM4ecKylo paboTy B OTCYTCTBUM HA4allbHOM pPa3sHOCTH
TeMIeparyp.
5. BpoyHOBCKO€ NBHMI)KEHHE — peajibHbIN ONBIT, MTOKA3LIBAIOIINH, HE3aBUCUMO OT
Kakod Obl TO HU OBLIO MOJEKYISPHOH TEOpUH, UTO BEUHBIM JBHUraTelb BTOPOIrO
poza MoCTOSTHHO “/IeHCTBYeT , XOTs U HE MOYKET ObITh MPAaKTHUYECKH UCIIOIb30BaH.
BOIIPOC 3. Paccuumaiime omuouieHue 3uaqenuli cpeoHe2o cosuea yacmuy c
paduycamu r;=2-107 zm u r,=8-107 M npu ux 6poynosckom Osudicenuu 3a pasmuie
ompe3sKu 6pemMeHU.
OTBETHLI:
1.6,25-10°
2.2,5-107
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BOIIPOC 4. Kaxoe u3 ykazanHuiX A61eHUll He XapaKkmepHo Oni UCTUHHO—
KOJLIOUOHBIX cucmem?
OTBETBI:
1. Konnouasle pacTBOPhI CIIOCOOHBI paccerBaTh CBET WIIM ONAIECHUPOBATH, YTO
yKa3bpIBaeT HAa UX HEOJHOPOIHOCTE.
2. KomouaHo — aUCHiepCHble CUCTEMbI CIIOCOOHBI K JHMalu3y, T.€. OHM MOTYT
OBITH OYMIIEHBI OT PA3JIMYHBIX IPUMecel KPUCTAJUIMYECKUX BEIIECTB.
3. Yactuupsl aucrnepcHod (as3sl MoryT o0iajzaTh 3IeKTPUYECKHM  3apsjioMm,
[03TOMY KOJUIOMHBIE pacTBOPbI 0OHAPYKUBAIOT SIBJIEHHE 3JIEKTPOJIH3A.
4. ]Il KOJJIOMAHBIX CUCTEM XapaKTepHa BeCbMa MeUIeHHas AU y3us.
5. BenuuMHa OCMOTHYECKOTO Ja@BJieHHs Ul  KOJUIOMJAHBIX  pPacTBOPOB
XapakTepU3yeTCsi MajlbIM 3HaY€HUEM U HENOCTOSHCTBOM.
6. Komnoujanble CHCTEMBl OTJIMYAIOTCS arperaTMBHOM HEYCTOHYMBOCTBIO H
CIOCOOHBI KOAryJJMpoBaTh Mo/l BIUSHUEM BHEUIHUX BO3/ICHCTBHH.

BOIIPOC 5. H3yuume nonosicenus, Xapakmepusyroujue memoost NONY4eHUA

ducnepcnoix cucmem. Kaxoe uz Hux nedocmamouno 060CcHo8anHo?

OTBETDI:

1. KomiouHple CHCTEMbl, 3aHUMAIOLIME IIPOMEKYTOUHOE I[TOJIOKEHUE MEKIY
rpyOOAMCIIEPCHBIMH M MOJIEKYJISIPHBIMM, MOTYT  OBITH  MOJy4YeHbl  JIMOO
o0BeIMHEHHEM MOJIEKYJ WJIM HOHOB B arperatbl, OO0 B pe3ylbTare
JIMCTIEPTHPOBaHUs OOBILIMX YaCTHI 10 TpeOyeMbIX pa3MepoB.

2. JlucnieprupoBanue — 3TO MU3MellbUeHHe TBEP/bIX UM KMIKHX Tell B MHEPTHOM,
He B3aMMOJEHCTBYIOILIEH C U3Me/IbYaeMbIM BELIECTBOM, Cpe/ie.

3. B NpoTUBOMOJIOKHOCTH PACTBOPEHHIO JHUCIEPrUpOBaHUE IPOXOAWT, Kak
TIPaBUJIO, HE CAMOTIPOM3BOJIBHO, @ C 3aTPATOl BHEIIHEH PabOThI.

4. B oT/IeNIbHBIX ClIy4asX TBEPAOe TeNO WU JKUIKOCTh MOTYT CaMOIIPOHU3BOJIBHO
JMCIIEpPrUpoBaThCs B IKUJAKOW cpege ¢ oOpasoBaHWEM KOJJIOWAHOW  HIIHU
MUKPOTeTEePOreHHOH TMO(DUITBHON CHCTEMBI.

5. Ilpumep ¢Gu3HUecKOil KOHAEHCALMH — 00pa30BaHUE TyMaHa: IPH MOHIKEHUH
TeMIlepaTypbl BO3/yXa JaB/leHHe BOJASHOIO Napa CTAHOBHUTCS BbIIIE PABHOBECHOI'O
M B razoBoil (paze BO3HUKaET HOBas KHaKas (aza.

6. MeTo/i XMMHUYECKOW KOHJIEHCAIIMU 3aK/IioyaeTcsi B 00pa3oBaHUU HOBOM (a3bl B
rOMOIE€HHO# cpejie B pe3yJibTaTe U3MEHEHHUsl COCTaBa CpeJibl.

BOIIPOC 6. Hatimu omnouwenue ckopocmeti oceoanus Kanenex 600AH020
mymana, eciu ux paoukcol pagHvl COOMEEMCmMEeHHo. =1 0 ur,=10"m
OTBETBI:
1.10°
2.10"

3.107
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4.10°
5. 10"

BOIIPOC 7. B xaxkom uz npugeoeHHvlxX npumepos 8euecmeo OUcnepcHou
azvl — meepooe meno, a ewecmeo OUCNEPCUOHHOL CPedbl — HCUOKOCHb?
OTBETBI:

. IBIMBI, ITBUIH, CMOT

. MBIIBHBIE TEeHBI, YMYJILCHH
. THIPO30JI1, OPraHO30J11

. YroJib, CUIIUKareb

. CIJIaBbl, CUTAJLIbI

. He()Th, MOJIOKO

. MHHEepaJIbl: OraJl, )XeM4yT.

~1 O B Wb

BOIIPOC 8. Kaxoe uz ypaeHeHuil He credyem uUcnonb306ams 014

onpedeneHus  MONEKYIAPHO-KUHEMUUECKUX C8OUCME  KOJIOUOHO-OUCNEPCHBIX
cucmem? O1BETBI:

l. p=eRT
2. dm=-DA% ar
dx
3 T RTt
3anrN ,
4. Ax* =2Dr
RT
5. D=——
6nrN ,
rme ¢ — MOJsjbHAs KOHLIGHTpalMs; p — OCMOTHYecKoe nasienue, D -
Ko3GdureHT 1uddy3uu.

BOITIPOC 9. Haiimu omHouieHue ocmomuyeckux oaeneHuil JUist ABYX THAPO30JeH
CEPHMCTOrO MBIIIBSIKA OJIMHAKOBON KOHILEHTPALMH, HO pa3mdtm0y1 ,rmcnepcnocm
¢ paguycaMu cheprHyeCKHMX MOHOYACTULl COOTBETCTBEHHO I't= 3-10°%Mm u 1,=6" 10°Mm
OTBETHBI:

.3,8:10°

.8:107

0.7

5.0

. 110

h = W -

IIpomesKyTOUHASI ATTECTALHS 110 HTOI'aM OCBOEHHS IUCHHIIHHDI
(KOHTPOJIbHBIE BONPOCHI K 324eTy € ONEHKOH)
TerutoBbie 23 heKThl XUMUYECKUX PEeaKIUi U UX pacyer.

TepmoauHamMuyeckne MOTEHIMATBI U UX Pacyer.
PacueT KOHCTAHTBI PABHOBECHS XUMUYECKOMH peaKLuu.

EES

PacyeT KOHCTaHT CKOPOCTEH XUMUYECKUX PEaKLUH.
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Omnpezenenue nopsiaka peakiuy pa3jiuuHbIMU METOaMHU.
DHeprus akTUBALlMM XMMHYECKON peakluy U €€ pacyer.
VY aenpHas MOBEPXHOCTb U pa3Mephl YaCTHULL B IUCIIEPCHBIX CUCTEMAX

e A 4

Knaccudukanuus JUCIepCHbIX CHCTEM

9. IloBepXxHOCTHOE HATIYKEHUE U METO/IbI €T'0 ONPEIACITICHHS.
10.AzicopOLIMOHHBIE SBJIEHHS B JUCIIEPCHBIX CHCTEMAX
11.Ypasuenue aacopbuuu I'enpu

12.YpaBHeHue ancopouuu OpeitHnmxa

13.YpaBuenue ancopdbunu Jlenrmopa

14. AncopOuus Ha MOPUCTBIX a/lcOPOEHTaX

15.MoHAaTne 0 nnodunbHbIX U NTMOPODOHBIX AUCTEPCHbBIX CUCTEMAX

KoHTpoJibHbIe BONPOCHI /IS CAMOCTOSITEIbHOI paboThbl CTYAeHTOB
A) no PU3HYECKOH XHMHH

1.Hanucate ¥ 1aTh MOSCHEHUsS MATeMaTUYECKOrO BbIPaXKEHHUs [EpPBOro 3aKoHa
TePMOJAMHAMUKH
2. Yrto Ha3piBaeTcs TEMaOBbIM 3(D(PEeKTOM XMMHUYECKON peaklUud M KakK ero
OMnpeaenuTsh?
3. Hanucars U 1aTh INOSCHEHHS YpPaBHEHHIO 3aBUCHMMOCTH TeruioBoro sddexra
XMMHUECKOM peaKiy 0T TeMIIepaTyphl IPH MOCTOSAHHOM JIaBJICHUH
4. Kak paccyutaTh TEIJIOTY CrOpaHMsi OPraHMYECKOIro COEIMHEHWs, pacronaras
JTaHHBIMH 110 TeIuIoTaM 00pa30BaHusl pa3IuYHbIX BEIIECTB?
5. Hamwmcath (opMysy ¥ JaTh TIIOSCHEHHS O COOTHOLICHWH OSHTAIBIHH U
BHYTpPEHHEH SHEPTUU sl JaHHON TEPMOAMHAMUYECKON CHCTEMBbI
6. Hanmcatsr mMaTeMaTMyecKkoe BbIpakeHUE M JIaTh IOSICHEHHE O COOTHOLIEHHH
MeXJly M3MEHEHHEM SHTPOIHMH U TEIIOTON HeoOpaTUMOro npotecca.
7. B KakoM COOTHOLIEHUM HaXOJATCs MOJISIPHBIE SHTPOIIMH TpPeX arperarHbixX
COCTOSTHUM OJIHOTO BEILeCTBA: rasa, KUIKOCTH, TBepaoro tesa? Yro Gonpiie?
8. Kak 3aBucHT OT TeMIiepaTypbl H3MeHeHHe dSHepruu ['udbca XumuyecKou
peakiu? ApryMeHTUPYHTE OTBeT.
9. Kak usmensiercst sHeprusi ['enbmronbia npu M30TEPMUUYECKOM CKAaTUM ras3a B
H7eanbHOM COCTOSTHUU?
10. Yto Ha3pIBAETCsl HACBIIIIEHHBIM MTAPOM KHUJIKOCTH?
11. YUro B TepMOAMHAMHKE Ha3blBaeTcs (a3oi”?
12. Kak 3aBHCHUT JaBjieHM€ HACBILIEHHOIO Ilapa pacTBOPEHHOIO JIETYYEro
BEI[eCTBA OT TeMIlepaTypbl?
13. KakoB TepMOJAMHAMUYECKUN CMBICI KO (MHUIMEHTa aKTUBHOCTH KOMITOHEHTA
B pacTBOpe?
14. Kakue ¢akTopbl BIMSIOT Ha KOHCTAHTY PaBHOBECHS, €CIIM pearupyroiyio
CHCTEMY paccMaTpUBaTh KaK MJIeaJIbHy0?
15. JIns Kakux peakuuii KOHCTaHTa paBHOBECHS paBHA PABHOBECHOMY JIABJICHUIO B
cHCTEMeE IIPH JaHHOH TemmepaType?
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16. Kak 3aBUCHUT OT HUCXOJHBIX KOHLEHTpPAUUH pearupyrolluX BELIEeCTB IE€PHOJ
HOJIyTIIpeBpalleH st UIsl peakiMi BTOPOro nopsiaka?

17. Hanuiuure u naiTe MNOSACHEHHE BBIPAKEHHUIO JUIS KOHCTaHThl CKOPOCTH
peaxiuy IepBoro nopsijika.

9.

10.

1

14.

bB) no Ko1JI0HAHOH XUMHH
CrpykTypa aucriepcHbix cucteM. JlucnepcHas (pasa, aucnepcroHHas cpena.
KonuuecTBeHHbIC XapaKTEPUCTHKHN JUCTIEPCHOCTH
Knaccudukaums  AMCHEPCHBIX  CUCTEM: [0 arperarHoMy  COCTOSIHHIO
AUCTIepCHOM (a3bl U IUCTIEPCHOHHON Cpeibl, 110 KOHLEHTPALUH, 10 XapaKTepy
B3aUMO/ICHCTBUS AUCIIEPCHOM (pa3bl ¢ AUCIEPCUOHHON CPEOii.
[Tousitrie 0 MHOMGUIBHBIX W JHOPOOHBIX AUCTIEPCHBIX cucTeMax. OcobeHHOCTH
KOJIJIOMJAHOIO COCTOSIHUS BELLECTBA.
Cycnensuu u ux cBoiicrBa. [lonyuyenune. ArperatuBHas YCTOH4YMBOCTH M
onpenenstoiye e€ daxropsl. CeIMMEHTaLMOHHBIA ananus cycriensui. [lacTer.
DMyYJIbCHH, MeHbl U UX cBoiicTa. [Tomyuenne. Tunsl smynbeuid. Y croHunBoCTS
SMYJIbCUI U TieH U e€ HapyueHue. PaKTopbl yCTOMYHBOCTU IMYJIBCHH U TIEH.
CBOMCTBa KOHIIEHTPUPOBAHHBIX U BLICOKOKOHUEHTPUPOBAHHbBIX IMYJIbCHH.
MeTo 1bl OTYHEHHSI ¥ OMUCTKH KOJUIOUIHBIX PacTBOPOB.
MosieKy/IsipHO-KMHETUYECKHE M ONTHYECKUE CBOMCTBA KOJUIOMJHBLIX CHCTEM.
bpoyHroBckoe jBukeHHe (ypaBHeHMe ODiHHIITeHHa), auddysus (ypaBHeHHs
®duka), ocMoTHUeCKOe AaBieHue. MxX B3auMoCBs3b.
Cenumvenrtanusi, CeIMMeHTAlMOHHAsi YCTOWYHMBOCTH M CEJAMMEHTALIMOHHOE
paBHoBecue. LlenTpudyra u e€ npumeHeHue A MCCIIE0BAHUS KOJTOH/IHBIX
CUCTEM.
PacceuBanue M TNOrJoLleHUE cBeTa. YIBTPAMUKPOCKOMNUS W IJEKTPOHHAs
MUKPOCKOIHS KOUTOUAHBIX cucTeM. Onpesenenue (GopMbl, pasMePOB U Macchl
KOJIJIOMIHBIX YaCTHIL
TepmoriHaMUKa NOBEPXHOCTHLIX sIBIEHUH. TepMoarHaMUKa OBEPXHOCTHOIO
cnos. [oBepxuocTHas sHeprus ['ub6ca u noBepxHOCTHOE HATsKeHHWe. MeTobl
onpejle/ieHnsl TMOBEPXHOCTHOINO HATSKEHHUS. 3aBUCUMOCTh TOBEPXHOCTHOIO
HATSDKEHMS OT TeMITepaTyphbl.
CBs3b MNOBEPXHOCTHOH osHepruu [uOOCa W I11OBEPXHOCTHOH IHTAIBIIHM.
KpaeBoii yrosn cmaunmBanus. TepMoauMHAMHMYEKHE YCIIOBHS CMa4yWBaHUS H
pactekanus. I'uapodunsHocts U ruapoGoOHOCTb MOBEPXHOCTH TBEP/bIX TEII.

. Ancopbuus rnoBepxHOcTHO-akTUBHBIX  BewecTs (ITAB). Tepmoannamuka

agcopbuun. BbiBoa  ypaBHenuss 1'ub06ca. [loBepXHOCTHO-aKTUBHbIE U
MOBEPXHOCTHO-MHAKTUBHBIE BEILleCTBA.

.HM30oTrepma  noBepxHOCTHOro  HaTsKeHWs. lloBepxHocTHas  aKTUBHOCTD.

Vpasuenue JleHrmiopa it MOHOMOJIEKY IS PHOM aIcOpOLIMH.

OpuenTtauus monekyn [TAB B noBepxHocTHOM cioe. OnpeeneHue Moaim,
sanumaemont  mosekyjoit I[TAB B HacellleHHOM aACOPOLMOHHOM  ClIO€.
Ancopbuus [TAB 13 pacTBOpOB Ha MOBEPXHOCTH TBEPILIX TeJI.
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13,

16.

LT

19.

[Ipupoja 3JeKTpUYecKUX SBJIEHWH B JUCIEPCHBIX CcHCTeMax. MeXxaHu3Mm
BO3HMKHOBEHHSI 9JIEKTPUYECKOro 3apsia Ha rpaHulle pasjena JIByX ¢as.
CrtpoeHue JBOHHOIO 3JIeKTPUYECKOro ¢J1os.

Muueinia,  CTpoeHHe — MUUeIbl  ruapogobHoro  307s.  3apsa  H
5]EKTPOKUHETHYECKMI  MOTeHLMan  KOUIOMAHOM  vacTuupl.  SIBieHue
nepe3apsiIKi KOJJTOUAHBIX YaCTHLL.

DieKTPOKUHETHYeCKUe sBieHus. Diekrpodopes. CBa3sb 31eKTPOPOopeTHYECKO
CKOPOCTH KOJUIOWJHBIX YaCTHIl C WX 3NIEKTPOKMHETHYECKUM TOTEeHLHAIOM
(YypaBHEHUE ["ensMronbua-CMo1yXOBCKOIr0). DaektpodopeTuueckas
MOJABHAKHOCTB.  DJIEKTPOOCMOC. DJIEKTPOOCMOTHYECKUIT  METOJ H3MEpeHHs
NIEKTPOKMHETUUECKOro NOTeHIHaa.

. YCTOMYUBOCTE U KoaryJisildsl KOJUTOHJIHBIX CHCTEM. CenuMeHTauUMOHHAs H

arperaTMBHas ~ YCTOWUYMBOCTb  KOJUIOMAHBIX  cucTeM.  Arperauus H
CeJIMMEHTAllNS YaCTHIL IMCTIePCHON (pasbl.

Koarynsuus u paxTopsl, e€ Bbi3biBatole. MeuieHHas 1 OblcTpast KoaryJsiiys.
ITopor koarynsuuu, ero onpezenenue. Ilpasuno [ynsue—Iapau. Koarynsuus
30j1eii CMecsMH DJIeKTpoJuToB. [lpaBuio aaJWTHUBHOCTH, AQHTaroHU3M H
CUHEPI'U3M MOHOB.

@oH/T OLIEHOYHBIX CPEACTB JUIsl TIPOBEJEHWs aTTeCTallud YpOBHS

c(hOpMHUPOBAHHOCTH KOMIIETEHI[MH OOYyYalOMIUXCsl 0 AUCHUIUIUHE ohopMmisieTcs
OT/IE/IbHBIM JIOKYMEHTOM.

6.1.

6. YYEBHO - METOAUYECKOE U HHO®OPMAIIMOHHOE OBECITEYEHHE
JUCHUTIJINHBI

KHuroobecne4eHHOCTD

HanMeHoBaHHe TUTEpaTyphbl: aBTOP,
Ha3BaHue, BUI H3AaHUs,

["on u3nauus

KHUIOOBECITEYEHHOCTb

Konuuectso IK3EMIIAPOB

Hanuuue B 3M€KTPOHHOIH

H31aTe/1LCTBO w3nanuii B 6udbnuorexe Bal'y B oudnuotexe Bal'V
coorgercTBuM ¢ PT'OC BO
1 2 3 4
OcHoBHas nutepatypa*
1. Botoukuii C.C. Kypc KONIOUAHOH 1976 102
XUMMH: yuebnuk 2-€ W31, - M.:
Xumus, 1976.-512 c.
2.®Opuapuxcoepr J.A. Kype 2010 86
komnonnHoit xumun: yuebuuk. — J1.:,
2010. -416 c.
3. Mapkos B. ®. Mackaesa JI. H. 2017 http://znanium.com/catalog/

Bpycunusiva JI. A. Anexceepa T. A.
KonnounHas XUMHA: TPUMEPBI U
3agaun; Yuebuoe nocobue - 2-e
u3a., crep. - M.:daunra, U31-o
Vpan. yu-ta, 2017. - 188 c.

product/948402

it




4.0Onpwescknii. - M.B., lopodeepa 2003 http://dspace.www 1.vIsu.ru/
W.b. Konnouanas XHMHSA. handle/123456789/562

[ToBepxHOCTHBIE ABJIEHHA "
JIUCNIEPCHBIE CHCTEMbL. PelTHHIOBas
cUcTEMa OpraHu3alny M OLEHKH
caMocTonTe/IbHOIT paboThl cTyaeHTa/
Vyeb. nocobue. Bal'y, Bnanumup. —

2003.-70 c.
5.TpakTuueckue paboThl No 2015 https://e.lanbook.com/book/
konnounHoit xumuu. Lnnsesa JLIT., 68308

Cynakoea H.H., benoycosa B.H.,
Munakosa T.C., MamonTos I'.B.
Vuebnoe nocobue. 2015. 244 crp.

JononuurensHas JuTepaTypa

1.Ponnu B.B. ®usnyeckasn u 2013 10
KonnonaHas xumus: yueOHoe
nocobue. — CTaBponos:
AI'PYC, 2013. — 156 c.

2. Kupnuenko O. A, 2012 http://znanium.com/catalog/
[TpakTHKYM N0 KOJJTOWIHOH XUMUM: product/757805
VuebHo-MeToauueckoe nocodue -
M.:MII'Y, 2012. - 110 c.

3. panuesa H. H. besruna 10. A. 2013 http://znanium.com/catalog/
Pomanenko E. C. Bonocosa E. B. product/514197
KonnouaHas XUMHH: yqe6Hoe
nocobue. - Cragponons: [Maparpad,
2013.-52c.

6.2. llepuoguveckue H31aAHHA

. Boma: XuMHsA M 3KOJIOrUs.

. Cop6rmoHHbIe U XpoMaTorpapuyuecKue nporecesl.

. Environ Technol.

. Boctouno — EBporieitckuit sxypHan rnepeoBbiX TEXHOJIOTHI

R e

6.3. HurepHer — pecypebl

1. https://ru.wikipedia.org/wiki/
2. http://www.chemport.ru/

3. http://www.xumuk.ru/

4. http://elibrary.ru/

5. http://sci-hub.org/

7. MATEPUAJIbHO - TEXHHYECKOE OBECIHEYHEHHE JUCHHUITJIMHbI
Jliia peanu3anuy JaHHOH JUCLIMITIMHBI MMEIOTCS CIICIMAIbHbIE TTOMELIEHHUS IS IPOBEACHHUS
3AHATHI JCKYUOHHO20 MUNG, 3aHAMULl 1abopamopHo2o mund, epynnoeslx U UHOUGUOYANbHBIX
Koncynbmayuil, Mmexyujeeo KOHmMpons u npomedxcymodnoi ammecmayuu. Jlabopatopheie u
JIEKIUOHHBIE 3aHATHS NpoBoAsATCS B ayldl. 331-1 «Dusuyeckas U KOLUIOUAHAS XHMHSI.

[lepeyeHb MCMONB3YEMOrO JIMLEH3HOHHOro mporpamMmuoro obecrnedenus Windows 7,
Microsoft Office 2010.
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PaGouyro nporpammy coctaBui _JLX.H. npod. Kyxtun b.A. n,/ VP Ll
(PUO, noanuce) /

Peuenzent
(npencraBuTens pabotoarens) renepaishblii upexrop OO0 «BMTy k.1.1. [ToBopos A.A.

(mecto pabortel, joikHocTh, U0, nojamucs)
IIporpamma paceMoTpena u ofoOpena Ha 3ace/Janun Kadeapbl XUMHH
Iporokon Ne  //)  ordS. ¢ € &/ ropa L
Sasenyromuil kadeapoii_ a.x.H. npod. Kyxtuu B.A. Ay'/“f&"ﬁ

(DHO, noaiuce) </
PaGouasi nporpamMma paccMoTpeHa U 000peHa Ha 3ace/1aHuH y4eOHO-METO/IHUECKOH KOMUCCHH
nanpasiaenust 06.03.01«buonorusy

-~

[Tporokon Ne 1_or 30. 08. 2021 rozna &

[Ipejcearennb KOMHCCHH 1.6.1. upod. Tpudonona T.A.... / ./
(PHO, noanucs) v //

17



JIMCT NEPEYTBEPKJIEHUA
PABOYEM MPOT'PAMMBI JUCIIATIJINHBI

PabGouas nporpamma oj100peHa Ha yueOHBIN TOJ

[Ipotokon 3acenanus kadeaper No oT roja

3aBeayroiuit kadeapoii

Paboyas nporpamma oj00pena Ha yueOHbIH roj

[porokon 3acenanus kadeaper No oT rojaa

3aBenytommii kadeapoi

Pabouas nporpamma o,100peHa Ha y4eOHBIH 1o/

[Tpotokon 3acenanus Kadeapsr Ne oT roaa

3aseayrommi kadenpoi




JIMCT PETUCTPALIMMA UBMEHEHU I
B pabouyio NporpamMmy JUCLUIIUHBI
OH3HYECKAA H KOJIJIOHITHAA XUMHA
oGpazoBaTenbHOM mporpammel HanpasiaeHus noarotopku 06.03.01 «bruosorus»

«O0mas ononorus»

OakanaBpuar

Homep BHeceHbl M3MEHEHHUS B YaCTH/pa3/ienbl Hcnonuurens OcHoBaHue
M3MEHEeHUs paboueii nporpaMmbl (015(0) (HOMep M JaTa npoToKoJa
3acenanuns kadeapol)

3as. kadeapoii /
[Moonucs DHO
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AHHOTAIMSI PABOYEM ITPOTPAMMBI JUCIATLIAHBI

DOU3NUYECKAS U KOJUIOHHASI XUMMS
(HaMMeHOBaHHWE AUCUMIMIMHEI)

HanpagJ/ieHHe moAroToBKu
(cnenHaJIbHOCTD)

06.03.01 buonorus

HanpasJsienHocTb
(npo¢uiab) NOArOTOBKH

O6mmas dbuonorud

I.le.nb OCBOCHHSA JHCUHIIJIHHBI

[lenp0 OCBOGHMS AMCUMIUIMHBL (PU3MUYECKask M KOJIIOMHAS
XHUMHA ABIACTCS: YriyOaeHHe 3HAHHUM B 00/1acTH crienu(puuecKux
CBOMCTB OHOJOTHYECKHX CHCTEM, KOTOPBIE BXO/IAT, KaK COCTaBHAs
4acTh BO MHOTHE 9KOJOIHYECKH TIPOIecChl M HIHPOKO
HCMOJIB3YIOTCA TIPH  MOJIYHCHHH  Pa3JIMYHbIX OHOIOrHYEeCKHUX
MaTepUalioB, OCHOBHBIC CBOWCTBAa KOTOPBIX  3aBHCAT  OT
JUCIIEPCHOCTH,  NPUPOABI  TOBEPXHOCTH W CBA3aHBl  C
3aKOHOMEPHOCTSIMHU CTPYKTYPOOOpa3oBaHusI.

Oobmasi TpPYI0eMKOCTh
JAHCIIHIJIHHBI

Cocrapnsier 2 3a4eTHLIX €IMHHILLI, 72 vaca.

dopma NpoMeRYTOUHOI
aTrecTanHn

3aueT ¢ OLEeHKOIH

KpaTkoe coxep:xkanne
AHCUHHILIHHBI:

Wznaratorcst o0LuMe NOHATHS M 3aKOHBI (bHBH‘iCCI\‘Oﬁ H KOJJIOWIHOM
XHUMHMH, OMHUCKLIBAKOTCS CBOHCTRA OHOJIOrHYECKHX CHCTEM, METO/Ibl UX
UCC/ICI0OBAHMA, a TaK KE pacCMaTpHBacTCH NPHIOKEHUE JlaHHOH
AUCLHMIIIMHBI K PELIEHHIO MPAaKTHHYECKHX 3a/1a4.

Annoranuio padoueit mporpammsl coctasun Kyxtun b.A.npodeccop L

e 7o /4

(DHO, 10MKHOCTD, NOMIHCD)



Peneunsus

Ha pﬁ60‘1y10 nporpaMmmMy JIHCHHILIHHBI «Dusznueckasn u KOJUIOHIHAA XUMH» JUIS CTY/JICHTOB
Hanpasnenus 06.03.01 «buonorusa» ounoii Gpopmer 06ydenus (asrop npodeccop Kyxrun B.A)

Ha penensuposanue mpexcrapiena pabouas nporpamMma JHCHHMILIMEEL «Dusnueckas u
KOJLTOM/iHast XUMHsh» npodeccopa kapenpnsl xumun Kyxruna B.A. st cryienToB nanpasienus
06.03.01 «buonorusy» ounoii popmer 00yUEHHS.

B paboueil mporpamme uetko copmyinpoBaHa [edb OCBOCHHMs CTY/ICHTAMH JAHHOM
JMCILHIUIAHBL M 381444, BBINOJIHEHHH KOTOPLIX MO3BOJISIOT JIOCTUTHYTH 0003HAYEHHYIO 1ETh.

B coorserctenn ¢ ®I'OC BO B mporpamme mepedyuciieHbl KOMICTCHIMH, B
(DOPMHUPOBAHNHM KOTOPBLIX yHacTBYeT aucuMiuimna. OnpejelleHbl M 4YeTKO COrJIacoBamHbl C
COOTBETCTBYIOIIMMH KOMIICTCHIIMSIMH PE3YJILTATEI 00pa3oBaHusl.

O0beM avcuuniuuel (B 3aYETHBIX ©MHUIAX) COOTBETCTBYET y4yeOHOMY IIIaHy
Harpasiaenus. TemaTuueckuii 1an AMCHMIUIMHBL IIPEJCTABICH ¢ pa3OMBKOI MO HelessiM ¢
yKaszaHueM KoiudecTBa BceX (opm sansTuii. IlepedmcicHbl KOHTPOJILHBIE MEPOTIPHSTHSI
TCKYIEH M INPOMEXKYTOYHOH aTTeCTallMu [0 MTOraM OCBOEHMs JIMCHMIUIMHLL B uacTu
coJepKanusa  JIHCIMIIIHHDBL TEMATHUCCKUH  I1J1aH HPEACTAaBIICH HOCTATOYHO ]'IOJ[[')OGHO., HTO
MO3BOJISIET  COCTABHUTL  NPEJCTABICHHE O MaTepualle  JICKIIMOHHOIO Kypca, TeMaTHKE
11a00paTOPHBIX 3aHATHH W C/IeNaTh BBIBOJ O TOM, YTO COJEPIKAHME JMCHHUIUIMHBI MOTHOCTHIO
COOTBETCTBYET COBPEMEHHBIM TCHJICHIIMAM Pa3BUTHSI HAYKH M TEXHUKHU B 00J1aCTH XHUMHUH.

B paGoueii mporpamme cojiepkarcsi OLEHOUHBIC CPEICTBA B BHJE 3a1aHMil peiiTHHI-
KOHTPOJIs, BOIPOCOB K 3K3aMEHY, KOTOPLIC HO3BOJSIOT IPENOAaBaTe/i0 00BEKTHBHO OLICHUTH
pe3yibTaTbl OCBOCHHS JMCHHMILIMHBL B nporecce U B Kouue oOydeHus. Jlaubl MeToJHYECKHE
yKasaHus M y4eOHO-METOJIMUECKOe OOeCIeUeHHEe CaMOCTOSATEILHON paboThl CTY/IEHTa Kak
HEOTHEMJICMOH COCTABHOM yacTH 00pa30BaTeIbLHOTO Ipolecca.

B paboueit  mporpamme  nepeunciiena  yueOHO-METOAMYECKas  JIMTEpATypa,
PCKOMCHJIOBAHHAS ABTOPOM JUISl HM3YUCHHS JMUCUHMIUIMHBI: OCHOBHas, Kotopas (opMupyer
OCHOBHbIC Pe3yJibTaThl 00pa3oBaHus W 3asBICHHBIC KOMICTCHIMH, H JIONOJIHUTENILHAA (B TOM
qncne  Murepuer-pecypenl), HeoOXoaumasi juist  Gojiee  riayGOKOrO OCBOGHHS OCHOBHBIX
NOJIOKEHHH JIMCHMIUIMHBL M Pa3sBUTHS TBOPYECKHX M HHTCIUIEKTYAJIBHLIX CIOCOOHOCTEH
CTYJICHTOB.

3asBicHHOE B paGoqeif{ HOporpaMMe MaTtCepHaJIBHO-TCXHHYECKOC obecrieyenue no3posser
peain30BaTh 3a/1a4i JIUMCLUHIIMHBLI U JOCTHTHYTh [IOCTABICHHOM 1EJIH.

Takum oOpaszom, npesicraBnennas pabodasi nporpamMma JHCHHILUIMHBL «Du3nyeckas u
KoJulonas Xumusi» npodeccopa xadeapsr xumun Kyxtuna B.A. cocrabiena B MOJHOM
coorsercTBrH ¢ Tpeboanuamu GI'OC BO u moxer ObITh HCIOIL30BAHA TIPH TOATOTOBKE
Oakanaspos Hanpasienust 06.03.01 «Xumusi»

.T.H. [ToBopos A.A.
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