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1. Ilenau ocBoeHMS IMCHMUIIJIUHBI

K ocnosnvim yenam oceoenus oucyuniaunst « Pusuueckas Xumusy ciedyem omHecmu:

- IOAIrOTOBKA CTYACHTOB K JACATCIIbHOCTH B COOTBCTCTBUHU C KBaHH(bHKaHHOHHOfI
XApaKTEPUCTUKOM CIIELMAIMCTA I10 HAIIPABIICHUIO;

- opMupoBaHme 0OIIETEXHNYESCKUX 3HAHUN ¥ YMEHUH TI0 JaHHOMY HaIpPaBJICHUIO;

- IIeJICHANPABICHHOE NMPUMEHEHHE 0a30BBIX 3HAHUI B OOJIACTM XMMHUHU B HPOQecCHOHATBLHON
NESATENbHOCTH;

- (GopMHpOBaHME Yy CTYICHTOB LEJIOCTHOTO TPEICTABICHUS O B3aUMOCBS3M W B3aMMHBIX
Mepexoaax XUMHYECKIX U (PU3UIecKuX (HopM JBIKEHHUS MAaTCPHH;

- opMHpOBaHKME YMEHHH 10 YCOBEPIICHCTBOBAHUIO M Pa3pabOTKe MPOIIECCOB YIPABICHUS A
MOJTyYECHHUSI MAaTEPHATIOB M U3IENTUI TPeOyeMBIX ONPEICTICHHBIX CBOWCTB.

K ocnoenvim 3a0auam 0cBOCHHS TUCIMILUIMHBI «DHU3MYECKasd XUMUS» CIELYET OTHECTH:

— HU3YUCHUC TCPMHHOJIOIUH, onpeneneHHﬁ 1 OCHOBOIIOJIararoinx (1)I/ISI/I‘ICCKI/IX U XUMHWYECKHUX
3aKOHOB ¥ 3aKOHOMEPHOCTEM;

— IpuoOpeTeHNE HaBBIKOB MCCIIEIOBATENBCKON pabOThl U HAYYHOU IS TEIBHOCTH.

2.Mecto qucuuniuabl B ctpykrype OOII cnenmaaurera
Juctunnuna «Puszndeckas XUMUsD» OTHOCUTCS K 0a30Boi yactu 6a3zoBoro mukia (b1) ocHoBHO#M
00pa3zoBaTeIbHON MPOrpaMMBbl CIICITUATIUTETA.
Hucuunnnna "®uznyeckas XuMus' B3aUMOCBSI3aHA JJOTHYECKU U COJIEPKATETbHO-METOIMYECKHU CO
creayronuMu aucuuiuinaamu u npaktukamu OOIT cienunanurera
B 6asoeoti uacmu 6azosoco yuxna (b1):
- Bricmmag MmaTemaTnka;
- dusuka;
- O0mias 1 HeopraHuyeckass XUMUS,
- JlucnepcHble CUCTEMBI U IOBEPXHOCTHBIE SIBJICHUS;
- MarepuanoBenenue;
- [Iporecchl u anmapatbl XUMAYECKON TEXHOJIOTUH;
- AHanuTHYecKas XUMHUS U PU3NKO-XUMUYECKHE METO bl aHAIN3a;
- MexaHunKa TBEpAbIX IUCIIEPCHBIX CPEJ B IPOLIECCAX XUMHUECKON TEXHOJIOTUH.
B sapuamusnoti vacmu 6azosoco yuxna (b1):
- OOuras XxuMuyeckasi TEXHOJIOTHUS;
- XMMHYECKO€ CONPOTUBIECHNE MAaTEPUAJIOB U 3aILUTA OT KOPPO3HUHU.

3. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUYeHHsI 1O TUCHUIINHE (MOIYII0),
COOTHEeCEHHbIE ¢ IJIAHUPYEeMbIMHU pe3yJIbTATAMHU 0CBOEeHHSI 00pa30BaTeIbHOI NPOrpaMMbl
B pesynbraTe OocBOeHUS AUCHUIUIMHBI (MOIYNs) y oOyyarouuxcs (GOpMHUPYIOTCS CIEAYIOUINe
KOMITIETEHIIMH U JJOJHKHBI OBITh IOCTUTHYTHI CIIEYIOIINE Pe3ylIbTaThl 00ydeHUs Kak 3Tan (popMUpOBaHUS
COOTBETCTBYIOIIUX KOMIETECHIIUH:

B pesyabTare
OCBOCHUA
Kon o0pa3oBaTeIbHOM IlepeyeHb MIaHUPYEMBbIX Pe3yJIbTATOB
KOMIIeTCHIIHM U NPOrpamMMbl 00y4YeHHus M0 JMCUMILINHE
o0yuarmmecs
JOJI’KHBI 00,1a1aTh
['oToBHOCTBIO K 3HATD.
CaMOpPa3BUTHIO, e  (OCHOBHBIE MOJIOKEHUS] COBPEMEHHOM
camopealin3alnui, TEOPUU SHEPTE€TUKHU U KUHETUKHU
UCIIOJIb30BAHUIO XUMHUYECKUX PEAKIUN, XUMUYECKON
OK-7 TBOPYECKOTO TEPMOIUHAMHKH, TEOPUHU (Ha30BBIX
MOTEHIMaNA. Nepex0J0B, XUMHUECKOTO paBHOBECHS,




oO1m1re cBOWCTBA pacCTBOPOB, CBOMCTBA
PacTBOPOB IIEKTPOJIUTOB, 3aKOHOMEPHOCTH
NPOTEKAHUS DJIEKTPOXUMHUUECKUX
MPOIIECCOB.

YMeETh!

e OmpenensTh HaMPaBICHUS TPOTCKAHUS
XUMHUYECKHUX TPEBPALICHUNA U KOHCTAHTBI
pPaBHOBECHS peaKIuii, IPUMEHSITH 3HAHUS
(byHIaMEHTaIbHBIX OCHOB, TIOAX0/IbI U
METOIbl (PU3UUCCKON XUMHUU TIPU U3yICHUU
JNPYrUX AUCIUTUINH.

BJIAJIETD!

e MareMaTHYECKUM aIapaToM U HaBbIKAMH
UCIIOJIb30BAHUS COBPEMEHHBIX MOIX0/I0B U
METOJI0B (PU3NIECKON XUMHH K OTIHCAHHIO,
aHAIN3Y, TCOPETHIECKOMY U
IKCIIEPUMEHTATLHOMY HCCIIC0BAHUIO U
MOJICITUPOBAHHIO XUMHUECKHX CHCTEM,
SIBJICHHH U MPOIIECCOB B 00BEME,
He0OXOIMMOM IS UCIIOJIb30BAHUS B
poeCCHOHAIBHON eI TENHHOCTH.

OIIK-1

CnocoOHOCTRIO
HCIIOJIB30BATh
MaTe€MaTU4dYCCKUEC,
eCTeCTBeHHOHaY'-IHI)Ie
Y WH)KEHEPHBIC 3HAHUS
JUTsl peleHus 3a1a4
CBOEH MpodeCcCuoHAITb-
HOU NeITeNbHOCTH.

3HATD.

® TEPMOJMHAMUYECKHE U KHHETHYCCKUE
3aKOHOMEPHOCTH MPOIIECCOB B
ra3000pa3HbIX, )KUJIKHX U TBEPIBIX
CHCTEMaXx,

® OCHOBHLIC ITOHATHS, 3aKOHBI MOJICJIH
TEPMOJMHAMHUKH, XUMUICCKON KHHETHKH,
nepeHoca Teria U Macchl,

® OCHOBHBIC YPABHCHHS TEPMOJINHAMUKH U
XUMUYECKON KMHETHKH JIJI OIIUCAHUS
XUMUYECKUX U (ha30BBIX pAaBHOBECHUH B
MHOTOKOMIIOHEHTHBIX CUCTEMAX

® IIPUHIMIBI pean3auu GU3uKo-
XUMHUYECKHX IPOIIECCOB MPH BHITIOJHCHUH
OCHOBHBIX 3TallOB TEXHOJIOTHH;

¢ (DU3UKO-XUMUYECKUE MOJIEITH XUMUYECKUX
MPOIIECCOB TEXHOJIOTMU: BBIICICHUS U
OYHCTKH BEILECTBA.

yMeTb!

® OIICHMBATH YMCIICHHBIC TTOPSIKH BETUIUH
JUTSL pa3IMYHBIX (PU3UKO-XUMHUECKHX
MIPOIIECCOB;

®  JICIIOJIb30BaTh OCHOBHEIC IMMOHATHS 3aKOHEI
U MOJIETM TePMOJMHAMHKHU, XUMUYECKOU
KUHETUKHU, TIEPEHOCA TeTJIa M MacChl K
TEXHOJIOTMYECKUM IPOLIecCaM;

e BBIOUPATH U IPUMEHATH METOIbI PEIICHUS
3a/1a4 JUTsl MOJICTUPOBAHUSI U OTIpEIeTICHUS
ONTUMAJILHBIX TTAPaMETPOB
TEXHOJIOTMYECKUX MPOLECCOB,;




¢ [PHUMCHATH 3HAHUA (bYHZ[aMeHTaJIbHBIX
OCHOB, IIOAXO0AbI U METOAbI XUMHUH B
npodeccHoHaTbHOM e TEILHOCTH.

BJIAJIETD!

° 3daKOHaMu TCPMOJUHAMUKHA JISI aHAJIN3a
IPOIIECCOB MEPepabOTKU MATEPUATIOB;

e METOJAaMHM pacyera TePMOIUHAMUYCCKHUX U
KHHETHYECKHX ITapaMeTPOB, TEILIO-
MaccomnepeHoca MPUMEHHUTEIBHO K
TEXHOJIOTUIECKUM TIPOIIeccam
nepepadoTKU MaTepUasoB;

° HaBbIKaMU (1)I/I3I/IKO'XI/IMI/ILI€CKI/IX PacucToB
B TCPMOJJMHAMHKE U KUHECTUKEC
TCXHOJIOTHYCCKUX IMMPOLECCCOB.

4. CTpyKTYpa M coiep:KaHHe JMCIUIIHHBI
OO6mast TpyI0EMKOCTh TMCHIUIUIAHBI COCTABIISET 4 3aUeTHbIE eUHUIBI, T.€. 144 akageMUYecKux
9acoB (M3 HUX 72 Yaca — CaMOCTOsITeNTbHasi paboTa CTY/IEHTOB).
Paznensl qucuuminabl «@U3nYecKass XUMUSD) U3YYAOTCA Ha 3 Kypce B 5 ceMecTpe:

o Jlexmuu - 2 yaca B Henento. Beero — 36 4acos.

. JlaboparopHble paboThI - 2 4aca B JiBe Hezenu. Beero — 18 gacos.
o CemuHapckue 3aHATHS — 2 4aca B ABe Henenu. Beero — 18 vacos.
. dopma KOHTPOJISI — IK3aMEH.

CtpykTypa W coJepkaHHe MUCHHMIUIMHBI «Du3udeckass XUMUsS» 1O CpOKaM M BHUIaM padoT
otpaxensl B [Ipunoxenun 1.

Cooeporcanue pazoenoe OucyunIuHbl
Beoounas uacme

3HavyeHWe (UBMYECKON XMMHUU Kak (yHIaMEHTaIbHOW JUCIUIUIMHBI, TPEACTABISIONICH
TEOPETUYECKYIO OCHOBY JJISl U3YYEHHUSI METOI0B MOJYyYeHHsI U CBOMCTB MaTepuasoB. 3HaYCHHUE U 3a/1a4H
Kypca pusndeckoii xumuu. PaboThl OTEUECTBEHHBIX U COBPEMEHHBIX YUYCHBIX B 00JaCTH (PU3MUECKON
XUMUU. MeTobl (PU3UYECKON XUMHUH, €€ CBSA3b C (DU3HKOM.

OcHogHble ypagneHus opmanbHoOl KUHeMUKU

OcHOBHbIE TEPMHUHBI U MOHATUS XUMHYECKONW KMHETUKH. CKOPOCTh XMMHYECKOW peakuuu u
pasnuuHble crnocoObl ee BbIpakeHUs. OCHOBHOM NOCTyJaT XMMHUYECKOM KHUHETHKHU MJISi IPOCTBIX
peaknuii. KoHCTaHTa CKOPOCTH peaklMU, €€ 3aBUCUMOCTb OT TeMIIepaTypbl U HAJIWYHUS KaTanau3aTopa.
[Topsiiok peakiuu 1o oTAeIbHBIM KOMIIOHEHTAaM M OOIIHIA MOPSA0K peakiiui. MoJIeKYISIpHOCTb PEaKINH
U ee CBs3b ¢ 00ImuM nopsiakoM. KiuHeTHueckne ypaBHEHUS peakiuil 1yl HEKOTOPBIX nopsakos (1, 2).
TemmepaTypHasi 3aBUCUMOCTh cKopocTu peakiuii. [IpaBuno Bant-T'odda u ypaBHeHHe AppeHmyca.
DHeprus akTuBaluu peakuuu. [IoHATHE O TEOpUM aKTUBHBIX COYNAPEHUN U TEOPUH aKTUBHPOBAHHOTO
KOMILJIEKCA.

MeTtonpl ompenelieHuss TOpsAAKAa peakuMu W KOHCTAaHTBhl CKOPOCTH peakiuuu. MeTossl
OTpe/eNieHUs] PHEPTHH AKTHBAIIHH.

Kunemuka cnoowcnvix peaxyuti

[Mapannensubie peaknuu. [nmaBHas u moOounbsle peaknuu. llocnemoBarenbHbIE peakiuwy,
numMuTHpyomas cragus. J[Byctoponnue (oOpatumelie) peakiuu. OOIIas CKOpOCTh JIBYCTOPOHHUX
peaxiuii, MoHATHE O JMHAMHYECKOM paBHOBecHH. COOTHOIICHHE MEKy KOHCTAHTAMU CKOPOCTH MPSIMOi
1 0OpaTHOM peaklnii 1 KOHCTAHTOM paBHOBECHS PEaKIUH.

I'eteporennslie peakiuu, ux ocodbeHHoctu. Auddysus, 3aBucumMocts ckopoctu auddysuu ot
TeMIeparypbl. JHeprus aktuBauuu auddy3un. ['eTeporeHHas peakius Kak IOCIeI0BaTeIbHOCTh
cranuii muddy3un K TIOBEPXHOCTH W XUMHUYecKOoW peakiuu. Kunetndeckas u auddysnonHas
TeMIIepaTypHbIe 00IaCTH TeTePOreHHONH XUMHUYECKOHN peakinu.



Kartanutnueckue peakiuu, ux xnaccuduxanus. MHruouropel. 'OMOreHHBI U TeTEpOTreHHBIN
KaTtain3. MexaHu3M KaTalquTudeckoro paewcTBus. OOpa3oBaHHE NPOMEXKYTOUYHBIX COCAWHEHHM.
MexaHu3M CHIKCHHSA SHEPrHd akTHBAIMu. Poib afgcopOmum B reTeporeHHOM Kartanuse. BimsHue
KaTajan3aTopa Ha JIBYCTOPOHHUE peakinuu. M30upaTenbHOe BIMSHUE KaTaIHM3aTOPOB HA MapaulebHbIC
peakuuu. [Ipumepsl HEKOTOpPBIX Teopuil kKaranuza. CTapeHue U OTpaBICHUE KaTalIU3aTOpOB. MeTo bl
MOBBIIICHUS] AKTUBHOCTH TE€TEPOTCHHBIX KAaTajJu3aTOpPOB: HAHECEHHME Ha TMOJJIOKKY, MPOMOTOPHI,
CMEIIaHHBIE KaTaIN3aTOPHI.

Pacuemwr mennogwvix s¢hpghexmos xumuneckux peaxyuii

TepMmoauHamMuueckue (QYHKIUU COCTOSHHUS — TEMIIeparypa, JaBlieHUEe, OO0beM, BHYTPEHHSS
sueprus. Terora u pabota kak GopMbl Tiepeaadr sHepruu. TepMoIuHaMUIECKHE TPOIECChl — KOHEUHBIE
n OeckoHeyHo maibie. [lepBoe Havano tepmoauHamMukd. TeroBbie d(h(HEKTHl XUMUYCCKHX PEaKITHiA.
BriBon 3akona ['ecca. Dutambnus. TermnoeMKOCTh TPH MOCTOSHHOM JIaBJIICHUM U TPU MOCTOSTHHOM
o0beme. 3aBUCUMOCTh TEINIOEMKOCTH OT TemmepaTypsl. 3akoH Kupxrogpda B nuddepeHumnansHoM u
HMHTETpaJIbHOM BHJie. PacueT TernoBoro addexra peakiuii mpu Mporu3BOJIbHON TEMIIEpaType.

Oumponus u Memoo mepmoOUHaAMUYECKUX NOMEHYUANIO08

OOpatumbie U paBHOBECHBIE Tpoliecchl. BTopoe Hauano TepMOAMHAMUKH. DHTpomus. TpeTbe
Hayajo TepMOJUHAMUKH. PacdeT n3aMeHeHni SHTpoTuH TIpH (a30BBIX MPEBPAIICHUX, P HATPEBAHUU
MIPU TIOCTOSIHHOM JaBJICHUH, TIPU XUMUYECKUX peakiusax. Kpurepun caMonpou3BOJILHOTO MPOTEKAHUS
MPOIIECCOB M KPUTEPU PABHOBECHSI B H30JIMPOBAHHBIX CHCTEMAX.

OO0benMHEeHHOE ypaBHEHHE |-T0 1 2-T0 HAYaJl TEPMOIMHAMUKH. PacueT MakcMManbHO MOJIe3HO M
paboTHI IS N300apHO-MU30TEPMHUIECKUX U M30XOPHO-U30TEPMUIECKUX MpoIieccoB. DHeprust ['ndoca u
sHeprusi [ 'eTpMrosibiia Kak TEpMOIMHAMUYECKUE TIOTCHITHAIIBI.

XUMHUYECKUH MOTEHITMA KOMIIOHEHTA M €r0 3aBUCUMOCTb OT MapIHAIBHOTO JABICHUS ISl CMECH
HJICTHHBIX Ta30B.

3axon delicmeyowux macc u e2o npuUMeHeHue

TepMoauHaMUYEeCKHil BBIBOJT 3aKOHA JACMCTBYIOIIMUX Macc. [IpuMeHeHre 3akoHa JEHCTBYIOLIUX
Macc JUIS  pacueTra paBHOBECHOTO COCTaBa pearupyromeid cMmecu. YpaBHeHuss Banr-T'odda
(«MakcUMaJIbHOW TIOJIE3HOW PabOThl XMMHUYECKOW PpEaKIHMh», «HM300apbl XUMHUYECKOW pEeakium» |
«M30XOPbl XUMUYECKON PEeaKII»). 3aBUCUMOCTh XUMUYECKOTO PABHOBECHUS OT BHEITHUX YCIOBHIA.

XHWMHYECKOE PAaBHOBECUE B T€TEPOTr€HHBIX XUMUYECKUX PEAKIUAX.

Tepmoounamuxa ¢azoevix npespaujeruti

daza, kommnoHeHT. [IpaBuno da3 I'mbG6ca.

dazoBas nuarpamma COCTOSIHMSI BOJbl. AHOMaJIbHas 3aBUCHUMOCTH TEMIIEpaTyphl ILJIABICHUS
BO/JIbI OT JAaBJICHUSI.

VpaBuenuss Kianeiipona u Knaneiipona-Knay3uyca. PacueT 3aBUCMMOCTH  JaBJICHUS
HACBIIIEHHOTO Mapa OT TEMIEPATYPHI.

PactBopbl HeneTyunx BeHIECTB B KUAKOCTAX. 3akoH Paynsa. CrenctBust 3akoHa Payms:
ITOHMKEHUE TEMIIEpaTyphl 3aMEP3aHusl pacTBOPA, MTOBBIIICHUE TEMIIEPATYPbI KAIIEHHS pacTBOPa, OCMOC.
Ocmotuueckoe naBnenue. YpasHenue Bant-I'odda.

JluarpaMmbl CBOMCTBO-COCTAaB AJIsi JBOMHBIX CHCTEM. 3aBHUCHMOCTh TEMIEpaTyphl (a3zoBOro
nepexo/ia KUJIKOCTh-Ta3 OT COCTaBa XKMJAKOW M mapoBoi (a3. [leperonka >KUIAKUX ABOWHBIX CHUCTEM.
Omnpenenenre TeMnepaTyp Hadajaa v KOHIIA KUIIEHUS, COCTaBa M KOJIMUYECTB JKHUJIKOM U MapoBoi (a3 mpu
3a/IaHHOU TeMIiepaType. A3e0TPOIHbIE CMECH.

JuarpaMmbl ~ [JIaBJIEHUS ~ CMeced.  OBTEKTHKA. BO3MOXHOCTb  OYMCTKM  BEIIECTB
BBIMOPa>XMBaHUEM.

PactBopuMOCTh ra3oB B KUAKOCTSIX, 3aBUCUMOCTb OT CBOMCTB KOMIIOHEHTOB. 3akoH ['eHpw.
PactBoprMOCTb ra30B B JKUJKUX PACTBOPAX.

Onexmpoxumus

OnexTponuTHueckas auccoluarms. CuiabHble W Cilalble AIEKTPOIUTHL. 3aKOH pa3z0aBieHUS
OctBanpia. VYaenbHas SJIEKTPONPOBOJHOCTh PACTBOPOB  BIIEKTPOJIUTOB, €€ 3aBUCUMOCTh OT
KOHIICHTPALlUU PacTBOPOB. MoJIsipHasi M SKBUBAJIEHTHAs AJIEKTPOIPOBOAHOCTh, UX CBSI3b C YAEIbHOU
ANEKTPONPOBOAHOCTHIO U 3aBUCUMOCTb OT KOHIIEHTpaluu pactBopa. 3akoH Kousbpayma. IlogsuxxHoCTh
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HOHOB U €€ CBA3b C MOHHOW JKBUBAJIEHTHOW 3JIEKTPOIPOBOJHOCTHIO. KOHIYKTOMETPUUYECKHI METO.
OIPEIECIICHUs CTEIIEHN JUCCOLMALUU.

BO3HUKHOBEHHE JJIEKTPUUYECKOrO IOTCHLUAJAa Ha TPaHMILE METAUI-pacTBOpP. AOCOJIOTHBIN
JJIEKTPOJHBIN MOTEHIAAI U €r0 3aBUCUMOCTb OT CBOMCTB METAJUIa U PAaCTBOPUTEIA, TEMIEPATYPbl U
KOHLEHTpauuu. OTHOCUTENBHBIA 3JIEKTPOAHBIM noTeHuuan. CTaHAapTHBIM BOJOPOAHBIN 3JIEKTPOJ.
BoiBon ypaBHenus HepHcra. AKTUBHOCTE U KOS(QHUIMEHT aKTUBHOCTH HOHOB B PpacTBOpE.
DNeKTpoXUMHUYECKHH meMeHT Skoou-/lanmamsa. KonTakTaeiii n iudy3MOHHBINA TOTEHIIHA.

5. Oopa3oBaTesibHbIE TEXHOJIOTHH
Metoiuka npernojaBanus AUCUUIIIMHBL « DU3nYecKass XUMUS» U peanu3alsi KOMIIETEHTHOCTHOTO

[OAX0/la B M3JI0KEHUM W BOCIPUATHUM MaTepuajia IpeayCcMaTpUBAET HCHOJIb30BAaHUE CIIEAYIOLIUX
aKTHBHBIX M MHTEPAKTUBHBIX (OPM MPOBENCHHS TPYIIIOBBIX, UHAWBHUYAIbHBIX, AyUTOPHBIX 3aHATHI B
COUETaHUM C BHEAYAUTOPHOM paboOTON C 1LEenbl0 (OPMUPOBAHUS M PA3BUTHS NPOPECCHOHATBHBIX
HAaBbIKOB 00yJaroMINXC:

- YTCHHE JICKIIHIL;

- 3aIIMTa U UHIUBUyalIbHOE 00CYKICHHE BBIITOJIHAEMBIX TANOB Ja00PATOPHBIX padoT;

- OpraHM3anys U MPOBEICHHE TEKYIIEro KOHTPOJSl 3HaHUN CTYJEHTOB B (pOpME KOHTPOJIBHBIX
pabor.

3aHATHS JIEKIIMOHHOTO TUIa cOcTaBIsA0T 50% oT 00bemMa ayAUTOPHBIX 3aHATHIL.

6. OnleHOYHbIE CPeICTBA I TEKYIIEr0 KOHTPOJIS YCIIeBAeMOCTH, POMEKYTOUYHOM aTTecTAllUM MO
UTOraM OCBOEHMS TMCUMILUIUHBI M Y4eOHO-MeTOoIuYecKoe o0ecneyeHue caMoCTOATEIbHOH padoThl
CTY/J1E€HTOB

B npornecce o0y4ueHus HCTIOIB3YIOTCS CIIEYIOIINE OLIEHOYHbIE (DOPMBI CAMOCTOSTENILHOM padOThI
CTYJIEHTOB, OIIEHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U MTPOMEKYTOUHBIX aTTECTAIIUM:

- 3aIIMTa PEe3y/IbTATOB BHITIOJHEHUS 33JaHUN I CAMOCTOSTENBHOM paboThI;

- BBIMIOJIHEHUE KOHTPOJIbHBIX padoT.

OO6pa31bl KOHTPOJIBHBIX PadOT, SK3aMEHAIIMOHHBIX BOIPOCOB MPUBEACHBI B (DOH/IE OIICHOYHBIX
cpenctB (POC), KOTOPHIH SBIAETCS MPUIIOKEHUEM K JAHHOUW MPOTPaMMe JTACIIUTIITUHBI.

6.1. ®oH/1 OLIEHOYHBIX CPEICTB /JIl MPOBeAEeHUsI IPOMEKYTOYHOM aTTecTAlNM 00y4aroMXcs Mo
JUCUUIJIMHE (MOIYJII0)
6.1.1. IlepeyeHb KOMIETEHUHMH ¢ YKa3aHHEM 3TanoB UX (OPMHUPOBAHUS B Ipolecce
0CBOEHMHsI 00pa30BaTeJIbHON MPOrpaMMbl
B pe3ynbraTe 0cBOeHUs AUCUUIIIMHBI (MOTYIsI) GOPMHUPYIOTCS CIEAYIONINE KOMIETSHIINU:

Kon B pe3yabTare ocBoOeHHs1 00pa3oBaTebHOI MPOrpaMMbl 00yYaKO M IACS
KOMIeTeHI[UH J0JI7KeH 00J1a1aTh
OK-7 l'oToBHOCTH K CaMOpa3BUTHIO, CaMOpEATM3AlMK, HCIOJIb30BAHUIO

TBOPYCCKOI'O ITOTCHIMAJIA.

OIIK-1 CrnocoOHOCTh  HCIIOJB30BaTh MaTeMaTHUYCCKHUE, CCTCCTBCHHOHAYYHBIC
N MHXCHCPHBIC 3HAHHA I PCIICHUA 3aaa4 cBOEH HpO(beCCHOHaHb'HOﬁ
ACATCIIBbHOCTH..

B mpornecce ocBoeHus 00pa3oBaTenbHOM MPOTPaMMBbl JaHHBIE KOMIETEHIIMU, B TOM YHCIE UX
OTJIeIbHBIE KOMIIOHEHTHI, (JOPMUPYIOTCSI MOITAMHO B XOJI€ OCBOEHHUS OOYUYaIOIUMUCS TUCITUTUINH
(Momymei), MpakTUK B COOTBETCTBHHM C y4eOHBIM IUIAaHOM M KaJeHAapHbIM TpadukoM ydeOHOTO
npoiiecca.

6.1.2. Onucanne noka3saresjeil 1 KPpUTEepHeB OLlCHUBAHUSA KOMIIeTeHIUI, pOpMHUPYeMBbIX 110
HUTOraM OCBOEHMS IMCUMILUIMHBI (MOIYJIs1), OMUCAHNE KA OLeHUBAHUS



[Toka3aTenem OIICHMBAHUS KOMIIETCHLMI Ha Pa3IMYHBIX dTamax UX (OPMHPOBAHUS SIBISAETCS
JOCTIDKEHHE 00yJaroIUMUCs IIAHUPYEMBIX PE3yJIbTaTOB 00YUYECHHUS IO TUCIUIUIMHE (MOIYIIO).

Kpurtepuu oneHuBaHus

Iloka3zartenn
2 3 4 5

OK-7 - ['0TOBHOCTh K CAaMOPa3BUTHIO, CAMOpEaTN3alliU, UCIIOIH30BAHUIO TBOPUYECKOTO MOTEHITHAA.
3HATh: OO6yuatomuiics OOGyuaromuiics OOGyuarommuiics OO6yuaromuiics
OCHOBHEIE JEMOHCTPHUPYET MOJHOE | IEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
MOJIOKEHUS OTCYTCTBUE WUJTU HETIOJTHOE YaCTUYHOE MOJTHOE
COBPEMEHHOM HEJIOCTaTOYHOE COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHUE
TEOpHH COOTBETCTBHUE CJIEMYIONINX 3HAHUM: | CIENYIOUIMX 3HAHUU: | CIEIYIOIINX
SHEPreTHKH U CJIEYIOIIUX 3HAHUM: OCHOBHBIX OCHOBHBIX 3HAHUU:
KUHETUKU OCHOBHBIX TIOJIOKCHHI MTOJIOKCHUH MTOJIOKCHUH OCHOBHBIX
XUMHWYECKIX COBPEMEHHOU TEOPUU COBPEMEHHOU COBPEMEHHOM TEOPUU | TTOJOKEHUHN
peaxIui, SHEPTEeTUKU U KUHETUKU | TEOPUU DHEPTETUKH | SHEPTETHKHU U COBPEMEHHO
XUMHIUECKO XUMUYECKUX PEAKITUH, M KHHETHKH KHHETUKU TEOpPUH
TepPMOJMHAMH- | XUMHYECKON XUMHUYECKUX XUMUYECKUX SHEPTEeTUKH U
KM, TEOPHH TEPMOJAVMHAMHUKH, TEOPUH | PEAKIIHH, peaKInii, KUHETUKU
da3oBBIX (ha30BBIX TIEPEXO/IOB, XUMHAYECKOUH XUMUYECKOU XUMUYECKHIX
TIepeX0/I0B, XHMHYECKOTO TEPMOIUHAMUKH, TEPMOIMHAMUKH, peakuui,
XUMIYIECKOTO paBHOBECHS, OOIINX Teopuu (azoBhIX Teopuu (azoBBIX XUMUYECKOU
paBHOBECHS, CBOICTBA pacTBOPOB, MEepPEX0/I0B, MepEX0/I0B, TEpPMOIMHAMUKH,
obrme CBOICTB pacTBOpPOB XHMHYECKOTO XHMHYECKOTO Teopuu GazoBBIX
CBOIICTBA 3JIEKTPOJIUTOB, paBHOBeECHS, OOIIUX | paBHOBECHS, OOIITUX Mepexo0B,
PacTBOpOB, 3aKOHOMEPHOCTEN CBOICTBA pacTBOPOB, | CBOMCTBA pacCTBOPOB, | XUMHUYECKOTO
CBOIICTBA MPOTEKAHUS CBOICTB pacTBOpPOB CBOICTB pacTBOpPOB paBHOBECHS,
PacTBOpOB AIEKTPOXUMHYECKUX 3JIEKTPOJIUTOB, 3JIEKTPOJIUTOB, 00IIUX CBOICTBA
3JIEKTPOJIUTOB, | HPOLECCOB. 3aKOHOMEPHOCTEHN 3aKOHOMEPHOCTEM pacTBOPOB,
3aKOHOMEp- MPOTEKaHUS MPOTEKaHUS CBOICTB
HOCTH AJIEKTPOXUMHYECKUX | AJIEKTPOXUMHYECKUX | PACTBOPOB
NPOTEKAHUS MPOIIECCOB. MIPOIECCOB. AIIEKTPOJIUTOB,
JIIEKTPOXUMUHU- Hwm JOITyCKarOTCsA OI[HaKO nm 3aKOHOMCPHOC-
YeCKHX 3HAYNTECIbHBIC JIOIIyCKarOTCs TEeW MpOTEeKaHUs
TIPOIIECCOB. OIIINOKH, HE3HAYUTECIIbHEIC AIEKTPOXUMUYEC

MIPOSIBIISIETCS OIINOKH, KHUX MPOILIECCOB.

HEJIO0CTAaTOYHOCTh HETOYHOCTH, OH cB00OIHO

3HaHUH, 1O pALY 3aTpyIHEHUS IPU OnepupyeT

MOKa3aTelei, aHAITUTUYECKHX puoOpeTeH-

oOyuaromuiics orepanmsx. HBIMU 3HAHHUSMHU.

HCHBITHIBACT

3HAYNTEIbHBIC

3aTpyAHEHUS TPU

ONIEPUPOBAHUU

3HAHUSAMMU IIPU UX
INEpEeHOCE HAa HOBBIC
CUTyalluu.




yMeThb: OOyuaromuiics He ymeeT | OOydaromuiics OO0yyarommiics OOyuaromuiics
Ornpenenarsb WJTU B HEJIOCTATOYHOM JEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
HaIpaBJICHUs CTEIIEHU YMEET HETOJIHOE YaCTHUYHOE MOJIHOE
MPOTEKAHUS BBITIOJIHATH PacueThl COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHUE
XUMUYECKUX OCHOBHBIX CJIEYIOLIUX YMEHHM: | CIENYIOUMX YMEHUM: | CIEIYIOIINX
MpEBpAIICHUN U | TEPMOTUHAMUYECKUX BBITIOJIHATH PACUEThl | BBITIOJIHITH PACUEThl | YMEHUI:
KOHCTAHTBI (GYHKIH, ONIpeeNsTh OCHOBHBIX OCHOBHBIX BBITIOJTHSATH
paBHOBECHs HarpaBJieHUE TEPMOJAMHAMUYECKUX | TEPMOJAMHAMHYECKUX | PaCUEThI
peakuui, XUMUYECKUX PEAKLUH, byHKIHH, (GyHKUMH, OCHOBHBIX
MIPUMEHSATD 3HAYCHHS] KOHCTAHT OTIpeNIesATh OTIPeNIETsATh TEPMOJMHAMUYEC
3HAHUS paBHOBECHSI, CKOPOCTH HaIpaBJeHUE HarpaBJieHUE -KUX QYHKIUH,
(byHIaMEHTaJIb- | XHMUYCCKUX PEAKITUH. XUMHUYECKUX XUMUYECKUX OTIPEIETsATh
HBIX OCHOB, peaKkiuii, 3HaYeHUs1 | peakiuii, 3HaYeHUs HarpaBJieHUE
MTOJTXOJTBI U KOHCTaHT KOHCTaHT XUMUYECKUX
METO/IBI paBHOBeECHS, paBHOBeECHS, peaKiuid,
dbuzmveckoin CKOPOCTH CKOPOCTH 3HAYCHUS
XUMUU TIPU XUMHUYECKUX XUMUYECKUX KOHCTaHT
HU3y4YECHUU peakuui. peakuui. paBHOBECHH,
IpYrux Nm nonyckarores YMeHHs OCBOEHBI, HO | CKOPOCTH
JTUCITUTLITUH. 3HAYHUTEIIbHBIC JIOTTYCKAIOTCS XUMUYECKUX
OImuOKH, HE3HAYHUTEIIbHBIC peaKImii.
MIPOSIBIISIETCS OIITNOKHU, CBo0OomHO
HEJIOCTAaTOYHOCTh HETOYHOCTH, oTIepUpyeT
YMEHUH, TI0 pATY 3aTpyAHEHUSI TIPH MPUOOPETEHHBIM
roKaszaresei. AHATTUTHICCKUX U YMCHUSIMU,
OOGyuarommuiics ornepanmsx, IepeHoce | IPUMEHSET UX B
UCIIBITHIBAET YMEHUH Ha HOBBIE, CUTYyaLUAX
3HAYNUTEIIbHBIE HECTaHJapTHbIE MTOBBIIIEHHOU
3aTpyIHEHHUS IPU CUTYAaLNH. CJI0’KHOCTH.
ONIEPUPOBAHUHU
YMEHUSIMH TIPU UX
NIEPEHOCE Ha HOBbIE
CUTYALINH.
BJANETh: OO0yuaromuiicst He OO0yuaromuiics OOyuaromuiics OOyuaromuiics B
MarteMaruuec- | BJIaJ€eT Wik B BJIAJICET METOAAMU BJIAJICET METOAAMH MOJIHOM 00beMe
KM anmapatoM | HEZOCTATOYHOMW CTENCHH | pacyera pacuera BJIAJICET
W HAaBBIKAMU BJIaJICET METOJAMU TEPMOJAMHAMUYECKUX | TEPMOJAMHAMUYECKUX | METOAAMH
HCIIONB30BAHMS | pacuera Y KHUHETHYECKHUX Y KUHETUYECKUX pacuera
COBPEMEHHBIX TEPMOJMHAMUYECKUX U XapaKTEPUCTUK XapaKTEPUCTUK TepMOJUHAMU-
[OJIXO/IOB H KUHETUYECKUX XUMHUYECKUX XUMUYECKUX YECKUX U
METOJIOB XapaKTEPUCTUK peakuuii peakinii, HaBbIKU KMHETHYECKUX
dusnuecKoit XUMUYECKUX PEAKIUH. B HEIMOJHOM 00beMe, | OCBOEHBI, HO XapaKTEPUCTHUK
XUMUHU K JIOTIYCKarOTCs JIOIIyCKarOTCs XUMHUYECKUX
OIHCAHHUIO, 3HAUYMUTENIbHbIE HE3HAUYUTEIbHbIE peakuuid,
aHaTH3Y, OIIINOKH, OIINOKH, CB00OOIHO
TEOPETUUECKO- IMPOABJIACTCA HCTOYHOCTH, MMPUMCHSCT
My U 3KCIIepH- HEJ0OCTATOYHOCTb 3aTpyAHEHUS TPU MOJTy4YEeHHbBIE
MEHTaIEHOMY BJIQJICHUS] HABBIKAMH, | aHATUTHYECKUX HaBbIKH B
HCCIIEA0BAHUIO 10 pAxy oneparusx, IepeHoce | CUTyalusx
1 MOJICTIUPOBA- rokazarenei, YMEHHI Ha HOBBIE, MOBBIIIICHHOU
oOyuaromuiics CJIOKHOCTH.
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HHUIO XUMHAYEC-
KHX CHCTEM,
SIBJICHUMN 1
MIPOLIECCOB B
00BeEME,
HEOOXO0AUMOM
JUISL KCIIOJIB30-
BaHUs B
npodeccuo-
HaJIbHOM
JIEATEIBHOCTH.

WCIIBITHIBAET
3HAYUTEIIbHbBIC
3aTPyIHEHUS [IPU
MIPUMEHEHUH
HaBBIKOB B HOBBIX
CUTYyalUsIX.

HECTAHJAPTHBIE
CUTYallH.

OIIK-1 - Cnoco6HOCTh MCMOJIb30BaTh MaTeMaTHUYECKHUE, €CTECTBEHHOHAYUYHbIE W WH)KEHEPHbIE 3HAHUS JUIS

pelIeHus 3a/1a4 cBoei MpodeccnoHaIb-HON EITETbHOCTH. .

3HATh:
- TePMOIUHAMU-
YeCcKHue U
KHHETHYECKHE
3aKOHOMEPHOC-
TH TIPOTIECCOB B
ra3z000pa3HbIX,
KUIKAX U
TBEPJIBIX
cHUCcTeMax;

- OCHOBHBIE
MMOHSITHS,
3aKOHHI,
MOJCIH
TEpMOIMHAMU-
KH, XUMHYEC-
KOM KMHETHKHU,
MepeHoca Teria
U Macchl,

- OCHOBHBIE
ypaBHEHUS
TEpPMOIMHAMU-
KU U XUMHYEC-
KO KMHETUKHU
JIUIS OTIMCAaHUS
XUMHUYECKUX U
(hazoBBIX
paBHOBECHH B
MHOTOKOMIIO-
HEHTHBIX
cucremax;

- IPUHLIUIIBI
peanu3anuu
¢buzuko-
XUMHUYECKUX
MPOLIECCOB IIPU

OO6yuatromuiics

JEMOHCTPHUPYET MOJIHOE

OTCYTCTBUE WIIH
HEJOCTATOYHOEC
COOTBETCTBHE
CHEAYIONIUX 3HAHUM:

- TCPMOJUHAMHUYCCKUX U

KHHETHYECKUX
3aKOHOMEPHOCTEN
IIPOLIECCOB B

ra3000pa3HbBIX, JKUJIKHX

U TBEPHBIX CUCTEMAX;
- OCHOBHBIX ITOHSTHIH,
3aKOHOB, MOJIEIICH
TEPMOIMHAMUKH,

XUMHYECKOM KHUHCETHKH,

repeHoca Teria u
MAaccChbl;

- OCHOBHBIX YpaBHEHUU

TCPMOJUHAMHKH U

XUMHYECKOU KMHETUKH

JJIs OIIMCaHU s

XHUMHNYCCKHUX U (I)a3OBBIX

paBHOBECHUH B
MHOTOKOMIIOHEHTHBIX
CUCTEMAX;

- IIPUHLIUIIOB
peanuzanuu GpusnKo-

XUMHUYCCKUX ITPOICCCOB

IIpH BBIIIOJTHCHHUN
OCHOBHBIX OTaIlOB
TCXHOJIOTHH,

- (I)I/IBI/IKO'XI/IMI/I‘IGCKI/IX
MOJelIell XUMHYECKUX

IIpOLECCOB TCXHOJIOTUH:

BBIICIICHHUA U OYUCTKH

OOGyuarommuiics
JTEMOHCTPHUPYET
HETOJIHOE
COOTBETCTBHE
CIEAYIONIUX 3HAHUM:
-TepMOJMHAMUYEC-
KHX ¥ KHHETHYECKUX
3aKOHOMEPHOCTEN
MPOIIECCOB B
ra3z000pa3HbIX,
KUAKUX U TBEPIBIX
CUCTEeMaXx;

- OCHOBHBIX
MMOHATHH, 3aKOHOB,
MoJeen
TEPMOIMHAMHUKH,
XUMHUYECKOH
KUHETUKH, IEpeHoca
TEIIa U Macchl;

- OCHOBHBIX
ypaBHEHUH
TEPMOJIUHAMUKHU U
XUMHUYECKOH
KUHETUKHU IS
OTIMCAHUS
XUMHYECKUX U
(hazoBBIX
paBHOBECHI B
MHOTOKOMIIOHEHT-
HBIX CUCTEMAX;

- IPUHITUIIOB
peanuzanuu GpusnKo-
XUMHUYECKUX
MIPOLIECCOB MpPHU
BBITIOJTHEHUH
OCHOBHBIX ATanoB

OOyuarommuiics
JEMOHCTPUPYET
YaCTHYHOE
COOTBETCTBHUE
CIEAYIOUIMX 3HAHUM:
- TepMOJMHAMUYEC-
KHX U KHHETHYECKUX
3aKOHOMEPHOCTEN
MIPOIIECCOB B
ra3zo00pa3HbIX,
KUIKAX U TBEPABIX
cHucTemax,

- OCHOBHBIX ITOHSITHH,
3aKOHOB, MOJCTICH
TePMOJMHAMHKH,
XHMHUYECKOU
KHHETHKH, TIepeHoca
TeIlIa ¥ MaccCHI,

- OCHOBHBIX
ypaBHEHUH
TEPMOJAMHAMHUKHU 1
XHMHUYECKOU
KHUHETUKH JUIS
OITHCaHUS
XUMHYECKUX U
($ha30BBIX PaBHOBECUI
B MHOTOKOMITOHEHT-
HBIX CUCTEMaX;

- IPUHIIUIIOB
peanuzanuu Gpu3nKo-
XUMUYECKUX
MIPOLIECCOB MPHU
BBITIOJTHCHUH
OCHOBHBIX ATaIloB
TEXHOJIOTHH;

- (puzuko-

OO6yuaromuiics
JIEMOHCTPUPYET
IMOJIHOE
COOTBETCTBHE
CJICTYIOIINUX
3HAHHI:

- TePMOIUHAMU-
YEeCKHX U
KHHETUYECKHX
3aKOHOMEPHOC-
TEW MPOILIECCOB B
ra3z000pa3HbIX,
KUIKUX U
TBEPJIBIX
cucTeMax,

- OCHOBHBIX
MMOHSATHM,
3aKOHOB,
MoOeIen
TEpMOIMHAMUKH,
XUMHWYECKOH
KUHETHKH,
nepeHoca Temia
M MacCHI;

- OCHOBHBIX
yYpaBHEHUU
TEpMOJIUHAMUKHI
A XUMHYECKOM
KUHETUKH IS
OITMCaHMS
XUMHUYECKUX U
(ba3oBbIX
PaBHOBECHI B
MHOTOKOMIIOHE-
HTHBIX CUCTEMAX;
- IPUHIIUIIOB
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BBITIOJTHEHUHT BEIIECTBA. TEXHOJIOTUH; XUMHYECKUX MOJICIICH | peanu3aiuu
OCHOBHBIX - (puzuko- XUMHUYECKUX ¢busuko-
3TAroB XUMHYECKUX MIPOIECCOB XUMHYECKUX
TEXHOJIOTUH; MoJienei TEXHOJIOTUU MIPOIIECCOB MPHU
- pusuko- XUMHYECKUX BBIJICTICHUS U BBITIOJTHEHUH
XUMHYECKUE IPOIECCOB OYHCTKH BEIIECTBA. OCHOBHBIX
MOJIEIH TEXHOJIOTUH: Opnako ATAIoB
XUMHYECKUX BBIJICTICHUS U JIOTTYCKAIOTCS TEXHOJIOTUH;
MIPOIIECCOB OYHMCTKH BELIECTBA. HE3HAYUTEILHBIC - pusuko-
TEXHOJIOTUHU Jomyckatorcst OIINOKH, XUMHYECKUE
BBIZICTICHUS U 3HAYUTEIIbHBIE HETOYHOCTH, Moienei
OYHCTKH OIINOKH, 3aTpyaHEHUS TIPU XUMHYECKUAX
BEIIIECTBA. TPOSIBIISIETCS AHATTUTHYECKHIX MIPOIIECCOB
HEI0OCTaTOYHOCTb OTIepaIlUsX. TEXHOJIOTUHU
3HAHHH TI0 PSTY BBIJICTICHUS U
roka3arelei, OUHCTKH
oOyJaronuics BEIlECTBA.
UCIIBITHIBACT OO6yuaromuiics
3HAYUTEILHbBIE CcBOOOIHO
3aTPyTHEHUS TIPU OTIepUPYET
OTICPUPOBAHUHT MPHOOPETEHHBIM
3HAHHSIMH TTPU HX W 3HAHUSMU.
MepeHoce Ha HOBBIE
CUTYaITUH.
yMeTh: OO6yuaromuiica He ymeeT | OOyuaromuiics OOyuarommuiics OO6yuaromuiics
- OLICHUBATh WM B HEIOCTATOYHOM JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
YHCIEHHBIE CTETIEHH YMEET: HEIOJIHOE YaCTUYHOE MOJIHOE
TIOPAIKA - OLIEHUBATh YMCJICHHBIE | COOTBETCTBHE COOTBETCTBUE COOTBETCTBHUE
BEJMYMH IS MOPSIIKA BETUYHH IS CIIEYIOIIUX YMEHUH: | CIEAYIOMUX YMEHUMN: | CIeAYIOUINX
Pa3IMYHBIX Pa3IUYHbIX (PU3HKO- - OLICHUBATh - OLICHUBATh YMEHHIA:
duzuKo- XMUMHYECKUX MPOIECCOB; | YUCICHHBIC MOPSAIKU | YUCICHHbIC OPSAIKU | - OLIEHUBATH
XUMHYECKHAX - HCTI0JIb30BAaTh BEJIMYUH IS BEJIMYUH IS YHCIICHHbBIC
IIPOLIECCOB; OCHOBHBIE TTOHSTHS, Pa3IUYHBIX (PU3UKO- | Pa3IMYHBbIX QU3UKO- | TOPAIKU
- HCIIONIB30BaTh | 32KOHBI U MOJIEIH XUMHYECKUX XUMHYECKUX BEJIUYMH IS
OCHOBHBIE TEPMOIUHAMHUKH, IPOIIECCOB; MPOILIECCOB,; pa3IMYHbIX
HOHSITHS, XMUMHYECKON KUHETUKH, | - UCIIOIb30BATh - HCIIOJIb30BaTh ¢buzuko-
3aKOHBI U MepeHoca Teria ¥ MacChl | OCHOBHBIC MMOHATHS, | OCHOBHBIE MOHATHS, XUMHYECKUX
MOJIENH K TEXHOJIOTHYECKUM 3aKOHBI U MOJIENN 3aKOHBI U MOJIETIH MIPOLIECCOB,;
TepMoMHAMH- | poLeccam; TEPMOIUHAMHKH, TEPMOIMHAMHKH, - HCTIOJIb30BAaTh
KH, XUMHYEC- - BBIOMPATh U IPUMEHSATh | XUMUYECKOM XUMHYECKON OCHOBHBIE
KO KMHETHKH, | METOJbI PELICHHS 33/1a4 | KUHETUKH, IEPEHOCA | KUHETUKH, TIEPEHOCA | MIOHATHSI, 3aKOHbI
IepeHoca Terwia | AU MOJIEITUPOBAHUSA U TEIia U Macchl K TeIia U Macchl K U MOJIENH
M MaccChl K oTpeeNeHus TEXHOJIOTMYECKUM TEXHOJIOTUYECKUM TEePMOIUHAMHU-
TeXHOJOorn4ec- | ONTHMAalbHBIX mporeccam; mporeccam; KU, XUMHYECKOH
KHM TpoLiec- napaMeTpoB - BBIOMpATh U - BBIOMpATh U KUHETHUKH,
cam; TEXHOJIOTHYECKHX MPUMEHSITh METO/IBI | IPUMEHSITh METO/IbI nepeHoca Teria
- BHIOMpATH U MIPOLIECCOB,; pellleHus 3a/1a4 JUIsl | pelIeHus 3a1a4d s U Macchl K
TIPHMEHSTh - MPUMEHSThH 3HAHUS MOJETUPOBAHUS U MOJETUPOBAHUS U TEXHOJIOTHYEeC-
METOIBI (G yHIaMeHTaIbHBIX oTpeeNeHus oTpeeNeH s KHM TIpo1iecc-
peleHns 3aqau | OCHOB, TIOJXO/IBI U OTNITUMAJBHBIX OTNTUMAJIBHBIX cawm,
METO/Ibl XUMUU B napaMeTpoB napaMeTpoB
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JUTE MOJICTIUPO- | IpoeccnoHanbHOM TEXHOJIOTMYECKUX TEXHOJIOTUYECKUX - BBIOMpATh U
BaHUS U NEeSITEILHOCTH. MPOIIECCOB; MPOIIECCOB; MIPUMEHSATD
onpeieIeHus - IPUMEHSTH 3HaHUS | - IPUMEHSTH 3HaHUSI | METOJIbI
ONTUMATBHBIX (G yHIaMeHTAIbHBIX b yHIaMEHTATBHBIX penieHus 3aa1a4y
rnapameTpoB OCHOB, TTOJIXO/IbI U OCHOB, TOJIXO/IbI U JUTSL MOJCTIUPO-
TEXHOJIOTHYeC- METO/Ibl XUMUU B METO/Ibl XUMHUH B BaHUSA U
KHX MTPOIIECCOB, npodeccnoHabHON | IPO(EeCCUOHATTLHOM ompeneneHus
- IPUMEHSTh eI TETLHOCTH. NeSITeTbHOCTH. OTNITUMAJILHBIX
3HaHus QyHIa- Jonyckarorcs YMEHHs OCBOEHBI, HO | IapaMETPOB
MEHTaJIbHBIX 3HAYUTEIIbHbBIC JIOTTYCKaIOTCs TEXHOJIOTHYeC-
OCHOB, OmuOKH, HE3HAYUTEIIbHbBIC KHX TIPOIIECCOB;
MIOJIXOJIbI U MIPOSIBIISIETCS OImuOKH, - IPUMEHSITh
METO/Ibl XUMUHU HEJI0OCTaTOYHOCTh HETOYHOCTH, 3HaHus QyHIa-
B npodeccuo- YMEHUH, TI0 pATY 3aTpyAHECHUS TIPH MEHTaJIbHBIX
HaJIbHOU roka3arelei, AHAJIMTUYECKUX OCHOB, OJIXO0 bl
NEeSITETHHOCTH. oOyJaronuics omeparusix, MepeHoce | U METOIbl XUMUU
UCIIBITHIBACT YMEHUH Ha HOBBIE, B npodeccuo-
3HAYUTEIIbHbBIC HECTaHJapTHbHIC HaJbHOM
3aTpYAHCHUS TIPH CUTYaINH. JIeSITeTHHOCTH.
OTIEPUPOBAHUU CpoGoaHO
YMEHUSIMH TIPU UX oTIepUpyeT
MIEPEHOCE Ha HOBBIE IPHOOpPETEHBI-
CUTYaINH. MU YMEHUSIMU,
MIPUMEHSET UX B
CUTYAIHUIX
MOBBILLICHHOM
CJIOHOCTH.
BJIA/IETh: OO6yuatomuiicst HE OOGyuarommuiics OOyuarommuiics OOyuaromuiicst B
- 3aKOHAMH BJIAJICET WIIK B BJIAJICET: BJIAJICET: MTOJTHOM 00BbeMe
TEpMOJMHAMU- | HEAOCTATOUYHOU CTENEHU - 3aKOHaMU - 3aKOHaMHU BJIAJICET:
KM JUIsl aHaju3a | BJIAJICET: TEPMOJIMHAMUKHY JUIsl | TEPMOJUHAMUKH JUISl | - 3aKOHAMH
MPOIECCOB - 3aKOHaMHU TEPMO/IU- aHaJiy3a MpoIEeCcCOB | aHaJIU3a MPOIECCOB TEPMOJIUHAMUKHI
nepepaboTKu HAMUKHM ISl aHAIU3a nepepaboTKu nepepadboTKu JUISL aHaJIn3a
MaTepHUasoB; MIPOIIECCOB MEPEPAOOTKH | MAaTEPUAJIOB; MaTepHUaJIOB; MPOLECCOB
- METOJIaMHU MaTepHuasoB; - METOJIaMHU pacyeTa | - METOJIaMU pacuera | mepepaboTKu
pacuera - METOJIJaMH pacyera TEPMOJIMHAMUYECKUX | TEPMOJMHAMUYECKUX | MAaTEPHUAJIOB;
TEPMOJMHAMU- | TEPMOJAMHAMUYECKUX U Y KUHETHYECKUX Y KHHETHYECKUX - METOJJaMHU
YECKUX U KUHETHUYECKUX napaMeTpoB, TEIUIO- | MTApaMETPOB, TEIUIO- U | pacyeTa
KMHETUYECKUX | [MapaMeTpoB, TEIUIO- U 1 MaccorepeHoca MaccornepeHoca TEpMOIMHAMHU-
MapaMeTpoB, MacconepeHoca MIPUMEHUTEIBHO K MIPUMEHUTEIBHO K YECKUX U
TEIIo- U MPUMEHHUTEIIBHO K TEXHOJOTUYECKUM TEXHOJOTUYECKUM KMHETUYECKUX
MAacCONEpPeHOca | TEXHOJIOTMUYECKUM npoieccam npoieccam MapaMeTpoB,
MIPUMEHUTEIILHO | TIpolieccaM rmepepaboTKu | mepepadoTKH nepepaboTKu TEIIo- U
K TEXHOJIOTU- MaTepuaios; MaTepuaios; MaTepuasos; MaccornepeHoca
YECKUM - HaBBIKaMHU (pU3HKO- - HaBbIKaMU (DU3HUKO- | - HaBbIKaMU (PU3UKO- | MPUMEHHUTEIHHO
rpoiieccam XUMHUYECKUX PACUETOB B | XUMUUYECKUX XUMUYECKUX K TEXHOJIOTUYec-
nepepaboTKu TEPMOJANHAMUKE U pacyeToB B pacyeToB B KHM TIpoleccam
MaTepuanos; KUHETHUKE TEPMOJUHAMUKE U TEPMOJNHAMUKE U nepepaboTku
- HaBbIKAMHU TEXHOJIOTHYECKHUX KHUHETHKE KHUHETHKE MaTepHuasos;
¢buzuko- MPOIIECCOB. TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX - HaBbIKAMHU
XUMHUYECKUX MPOLIECCOB. MPOLIECCOB. buznko-
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pacdeToB B Homnyckarores HaBbiku OCBOEHBI, HO | XUMHUYECKUX

TEePMOAUHAMH- 3HAYUTEIIHHBIE JIOITYyCKAIOTCS pacyeToB B

K€ U KHHETUKE OLIMOKH, HE3HAYUTENIbHBIC TEPMOANHAMHUKE

TEXHOJIOTUYECK IPOSIBIIAETCS OLIMOKH, U KUHETHKE

UX TIPOLIECCOB. HEI0OCTaTOYHOCTh HETOYHOCTH, TEXHOJIOTUYECKU
BJIAJICHHUS HABBIKAMU | 3aTPYIHEHHS MIPH X TIPOIIECCOB.
1o psay AQHAIUTUYECKUX CB00O01HO
noKazaresei. oTIepanusix, NepeHoce | MPUMEHSET
OO6yyaromuiics YMEHHH Ha HOBBIE, [OJIy4YEHHbIE
UCTIBITHIBACT HECTaHapTHEIC HaBBIKH B
3HAYUTEIIHHBIE CHUTYallUH. CUTYalHsAX
3aTpyAHEHUS IPU MOBBIIIEHHON
IpUMEHEHUN CJIOKHOCTH.
HaBBIKOB B HOBBIX
CUTYAaIIHsX.

6.2. Ikaabl OLeHUBAHUS Pe3YJILTATOB MPOMEXKYTOYHON aTTECTALMH M X ONHCAHHE

6.2.1. ®opMa NpoOMeKYTOUHOI aTTeCcTAllMU: IK3aMeH

[IpomexyrouHas aTtTectauus oOywarouuxcs B ¢GopMe 3K3aMeHa MPOBOAUTCS IO pe3yibTaTam
BBITIOJIHEHUSI BCEX BUJOB YueOHOW pabOThl, MPEAYCMOTPEHHBIX YYEOHBIM IUIAHOM MO AMCIMILIMHE
«Dusnueckas XUMHs», TPU TOM YUUTHIBAIOTCS PE3YJbTaThl TEKYIIEro KOHTPOJIS YCHEBAEMOCTH B
TeyeHne cemecTpa. OIlleHKa CTENeHH JOCTH)KEHHS OOy4aloUIMMUCS IUIAHUPYEMBIX pPe3yJIbTaTOB
o0yueHus 1Mo JUCIUILIMHE TPOBOIUTCS MPEIo1aBaTesieM, BEAYIIUM 3aHATUs 1o AucuuriuHe. [To utoram
MIPOMEKYTOYHOM aTTECTAallMd IO JUCHUIUIMHE BBICTABISIETCS OLEHKa "oTauyHo", "Xopomo",
"yIOBIETBOPUTENBHO" WK "HEYIOBIETBOPUTEIHHO"

K npoMexyTo4yHO# aTTecTalMy JOMyCKATCS TOJIBKO CTYAECHTBI, BHITIOIHUBIINE BCE BU/Ibl YUeOHOH
paloThl, MperycMOTpeHHbIE pabodell mporpaMMoi mo aucuumuinHe «®dusnueckas XUMHUSA». T.€. Te
CTYI€HTBI, KOTOpbIE BBINOJHWIA W 3alIUTUIM JAOOpaTOpHbIE PAaOOThl M KOHTPOJIbHBIE JIOMAIIHUE
3aaHusl.

Ixaga oueHuBaAHUA Onucanune

Boimonnensl Bce BHABI  y4eOHOW paboOThl, NPEayCMOTPEHHBIE
yueOHbIM M1aHOM. CTYAEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHHH, HaBBIKOB TNPUBEAEHHBIM B TaOIUIE [OKAa3aTesiM:
omepupyeT MNPUOOPETCHHBIMU 3HAHUSIMH, YMEHUSMHU, HaBBIKAMH,
OPUMEHSIET X B CHUTYallUSX IOBBIIIEHHON ciokHOCTH. [Ipu sTom
MOTYT OBbITh JOIMYILIEHbI HETOYHOCTHU MPU AHATTUTHUECKUX OTIEPALIUSX,
pU IEPEHOCE 3HAHUI U YMEHUI Ha HOBBIE HECTaHIaPTHBIC CUTYaIlHH

OTJIINYHO

HaBpiku OCBOCHBI, HO JOOITYCKAaKOTCA HC3HAYUTCIILHbIC OIJ_II/I6KI/I,
HCTOYHOCTH, 3aTPYAHCHUA  IIpU  aHAJIUTUYCCKUX  OIICpalUsX,
IEPEHOCC 3HaHI/II71, YMCHI/Iﬁ 1 HAaBBIKOB Ha HOBBIC CUTYyalluH.

Xopo1io

OOyyaromuiics JEMOHCTPHPYET HEMOJHOE COOTBETCTBUE 3HAHHIA,
YMEHMH, HaBBIKOB TMPUBEIECHHBIM B TaOMUIAX [OKa3aTelsiM.
Jonyckatorcs 3HAUYMUTENIbHbIE OIHUOKH, MPOSIBISAETCS
HEJ0CTAaTOYHOCTh 3HAHUU MO psAly OKa3aTesei.

y,Z[OBJ'ICTBOpI/ITeJ'H)HO
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He Bemomnen oauH winu  Oojiee  BHJIOB Y4eOHOH pabOTHI,
MPEeayCMOTPEHHBIX Y4eOHBIM MJIAHOM. OO0yuaromuiics
JEMOHCTPUPYET HEIMOJIHOE COOTBETCTBUE 3HAHUI, YMEHUI, HABBIKOB
HeynoBneTBOpUTENIbHO | MPUBEACHHBIM B TAOIUIIE MTOKA3aTEISAM, JOMYCKAIOTCS 3HAYUTEIbHBIE
OLIMOKH, TPOSABISAETCS OTCYTCTBHE 3HAHUM, YMEHHH, HABBIKOB IO
psany mokasarened. OOy4aromuiicsi HCIBITHIBACT 3HAYUTEIBHBIC
3aTpyaHEHUS TIPU OTICPUPOBAHUY 3HAHUSMU M YMCHUSMHU.

6.2.2. ®OHIBI OLIEHOYHBIX CPE/ICTB
[IpencraBnens! B [Ipunoxxenun 2 k padbodeil mporpamme.

7. Y4eOHO-MeTOoAUYeCKOe U HH(POPMAIHOHHOE 00ecTieYeHne TUCIIUTIIHHbI
7.1. OcHoBHas1 IUTEpaTypa
1. ®usnyeckas xumus. YueOnuk s GakanmaBpoB / Kyapsimesa H.C., bonmapesa JI.I'.- M.:
HOpaiit, 2012.- 340 c.
2. dmsudeckas xumus. YueOHoe mocobme. 2-¢ u3l., nepepad. u jom. / MapteHoBa T.B.- M.:
MAMMU, 2012.- 124 c.
3. ®usnueckas xuMusa. Yueb. mocobue / EmMenssaos A.A.- M.: MI'OVY, 2011.- 100 c.

7.2. lonoTHUTEIBLHAS JIUTEPATYpPa

1. JlaGopaTtopHble paboThl Mo Qusmveckoi xumuu. Meroauueckue ykazanus /Coct.: A.U.
Mumrycrus, K.®. benoycosa.— M.: MI'YUD.- 2009.

2. Kparkuii crnpaBoyHHK (u3uko-xuMudecknx Benuund /Ilox pexn. A.A. Pasaens, A.M.
[Tonomapesoii.- C-I16.: 1999.- 232 c.

3. ®m3uueckast xumus: B 2-x kH.: Yue0. 1 By3oB / K.C. Kpacunor, H.K .Bopooser, .H. ['oqHer
u ap.; mox pea. K.C. Kpacnona .- 3-¢ u3a., ucnp.- M.: Beicin. mkona. Ka. 1: Crpoenue BemecTsa.
Tepmonnnamuka.- 2001.- 512c.
®dusndeckas xumus: B 2-x kH.: Yueb. ms By30B / K.C. KpacnoB, H.K. Bopo6reB, WN.H. ['ognes u ap.;
nox pen. K.C. KpacnoBa.- 3-e¢ u3a., ucnp.- M.: Beicui. mkona. Ku. 2: Dnekrpoxumus. XuMudeckas
KMHeTHKa 1 karanus.- 2001.- 320c.

5. ®m3uyeckas u KoutouaAHas Xxumus. Ydueonoe nmocooue / Kpyraskos I1.M., XackoBa T.H.- M.:
Bricmrasg mikoira, 2005.- 320 c.

7.3. TlporpammHoe obecnieuenue u UHTepHeT-pecypchl

[IporpammHOE 0OecrieueHre He TPETYCMOTPEHO.

WuTepHeT-pecypchl  BKIOYAIOT Y4EOHO-METOJWYECKHE MaTepUalibl B 3JICKTPOHHOM BHJIC,
npeacTaBiacHHbe Ha caiite http://mospolytech.ru/ B pasgene «bubamoreka» http://lib.mami.ru/.
[Tone3nsie yueOHO-METOAMYECKHE ¥ WH(POPMALMOHHBIC MaTepHajbl IPEICTaBICHBl  Ha CaiiTe:
http://www.chem.msu.ru/rus/elibrary/welcome.html

8. MarepuajbHO-TeXHHYeCKOe o0ecnedeHHne TUCHUILINHBI

Aymutopun u maboparopuu HOL[ «Xumbuorex» o000opynoBaHbl KOMIBIOTEPHOU U
MYJIbTUMEIUMHON TEXHUKOMN, CHAOKEHbI BBITSDKHOM BEHTUIISIMEH, BOJOM U DIEKTPHUYECTBOM.
JlexuMOHHBIE 3aHATHS IPOBOAATCS 1O ajpecy: . Mocksa, yi. I1aBna Kopuaruna 22, ayn. 411.

s npoBenenusi 1a00paTOPHOTO MPAKTUKyMa HAa COBPEMEHHOM YpPOBHE IPHU BBITIOJHEHUU
nabopaTopHbIX paboT MPeayCMOTPEHO HCIOIb30BaHHUE cleayromiero odopynoanus. (Jlaboparopusie
3aHATHUS MPOBOAATCS MO ajapecy: I'. Mocksa, yi. [lana Kopuaruna 22, ayn. 511):

1. AKBagUCTHILISATOP.

2. AHATUTUYECKUE BECHI.

3. TexHuueckue BeChI.

4. DNeKTpUYeCKHi MOTYIPOBOAHUKOBBIN BHIIPSIMUTENb.

5. MunnuaMnepMeTphl.

6. CyummibHbIH mKad.
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7. @TOPOIIACTOBbIE KAJIOPUMETPBHI.

8. TepmoMmeTpsI.

9. pH-metp-noHOMED.

10. BerTspKHBIE IIKADBL.

11. Bucko3umerps! BIDK.

12. Nonomeps! (Dkcnepr).

13. KonnykromeTp DKcnepT.

14. TepmocTartsl.

15. MarauTHbI€ MEIIATIKHU.

16. ®oTomeTp DKCHEpT.

17. CrexnsHHas XUMHUYecKas Tocylda (XMMHUYECKHE CTaKaHbI, KOJIObI, MEPHBIC LMIHHIPHI,
OIOpPETKH, IITATUBBI METAJUINYECKHE).

18. Xumuueckne peakTHBBI.

9. MeToanueckne peKOMEHIAMNH IS CAMOCTOSITEIbHOI PadOThI CTY1€HTOB
baszosas camocmoamenvnas paboma cmyoenmos BKIIOYAET CleAyromue (OpMBI: H3ydeHHE
JEKIIMOHHOTO MaTepuayia, MpeayCMaTPUBAIONINE TMPOPA0OTKY KOHCIEKTa JIEKIUA u  y4eOHOH
JUTEPATYPhI;, U3YUCHHUE JINTEPATYPHI U AJICKTPOHHBIX HCTOYHUKOB MH(DOPMAIINY; H3yICHHE MaTepraa,
BBIHECEHHOT'O HAa CaMOCTOSITENIbHOE W3ydeHHE; MOATOTOBKA K Jab0OpaToOpHBIM padoTam; MOATOTOBKA K
TEKYIEMY KOHTPOJIIO 3HaHHH (KOHTPOJIBHOM padoTe).

Jononnumenvnaa camocmosmenvHas paboma cmyoenmos HaIpaBlieHa Ha yriayOleHue u
3aKpeIICHUE 3HAHWM, Pa3BUTHE aHAIMTHICCKUX HABBIKOB IO MPOOIeMaTHKE yIeOHOH auCIUTUHHEL K
HEH OTHOCSATCS: TIOJITOTOBKA K DK3aMEHY; YJ4acTHE B HAYIHBIX CTYJICHUYCCKIX KOH(PEPEHITUAX, CEMUHApaX
Y OJIMMITHA/IAX.

B  xypce «Dusuueckas xumusy — npedycCMOmpenvl: AyAATOpHAsS W  BHEAyJUTOpPHAs
CaMOCTOSITEIIbHBIC PAOOTHI.

AynuTopHas caMoCTOsITeNIbHAs padoTa Mo TUCIUIUIMHE BBIMOIHIETCA Ha Y4eOHBIX 3aHATHUSAX M0/
HEMOCPEJCTBEHHBIM PYKOBOJICTBOM IpemnojaBaTesiss U 1o ero 3anaHusiM. OCHOBHbIMH (dopMamMu
CaMOCTOSITENILHOM pabOThI CTYJIEHTOB C yUaCcTUEM IperoaBaTesieit IBISIOTCS: TEKYINe KOHCYIbTalllu;
preM U pa3dop 3aaaHuii (B 4achl JJaOOPaTOPHBIX paboT).

Bueayauropnas camocTrosiTenbHasi paboTa BBIOIHIETCS CTYI€HTOM IO 3aJJaHHIO ITPETogaBaTers,
HO 0e3 ero HemocpeACTBEHHOro ydacTusi. OCHOBHBIMU (POPMaMU CaMOCTOSITEILHOM pabOThI CTYICHTOB
0e3 yuacTHs Mperno/iaBaTeneil IBIsSoTCs: pOpMUpOBAaHUE U YCBOCHUE COJIEP>KAHUS KOHCIIEKTa JIEKLIUN Ha
0a3e peKOMEeH0BaHHOM y4eOHOM TuTepaTypsl, BKIItoUas HH(GOPMALUOHHBIE 00pa30BaTebHbIE PECYPChI
(27IeKTpOHHBIE YYEOHHMKH, IJICKTPOHHBIC OMOJMOTEKH M JIp.); MOJATOTOBKA K JIAOOPAaTOPHBIM padboTaM
,BBITIOJIHEHUE PACUYETHBIX 3a/IaHUM.

Ilpucmynas «k pabome, KaXIbplii CTYIEHT JOJKEH MPUHUMATh BO BHUMAaHHUE CIIEIYIOLIUE
MOJIOXKEHHUSL.

JlucuMmimHa MOCTpPOeHAa MO MOIYJIbHOMY MPUHIUIY, KaKIbIM MOAYIb MPEICTaBISAET COOOM
JIOTUYECKH 3aBEPILIECHHBIN pa3zen Kypca.

JIeKIMOHHBIE 3aHATHS TOCBSIIEHBI PACCMOTPEHUIO KITFOUEBBIX, 0A30BBIX MOJOKEHUN Kypca U
pa3bsACHEHUIO Y4eOHBIH 3aaHNii, BHIHOCUMBIX Ha CAMOCTOSATEIBHYIO TPOPabOTKY.

JIaGoparopHble pabOThI MpeAHAa3HAUYCHBI ISl MPUOOPETEHUS OMbITA MPAKTUYECKON peanu3aliuu
OCHOBHOH  mpodeccHoHaIbHOH 00pa3oBaTENbHON  NHporpamMmbl. MeTOAMYECKHE  yKa3aHUS K
nabopatopHbIM paboTaM MpopadaThIBAlOTCA CTYAEHTAMU BO BpPEMS CaMOCTOSITENIbHOM MOJTrOTOBKH.
Heo6xomuMblIil ypoBeHb OJATOTOBKY KOHTPOJIUPYETCS TMepe] MpoBeAeHUEM J1ab0opaTOPHBIX padoT.

Texymuit (pyOekHBII) KOHTPOJb MPOBOJUTCS B TEUEHHE KaXKIOTO MOJIYJS, €ro HTOTOBHIE
pe3yNbTaThl CKJIAIBIBAIOTCS U3 OIEHOK MO CIEAYIONIMMHU BUAaM KOHTPOJBHBIX MEPONPUSITHIA: 3aIIUTa
JOMAIITHUX 3aJlaHuM; 3ammTa J1adopaTopHbIX paboT, KOHTPOJBbHBIE pabOThl; paboTa Ha JEKIHIX U
CEeMHUHapax.
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OcBoeHME TUCLUIUIMHBI, €€ YCIEIIHOE 3aBEpIIEHUE Ha CTaAUM IMPOMEKYTOUHOI'O KOHTPOJIS
BO3MOYHO TOJIBKO TP PETYISIPHON paboTe BO BpEMsI CEMECTPa U INTAHOMEPHOM IIPOX0KACHUHN TEKYILETO
KOHTPOJISL.

Jlnst 3aBepieHus: paboThl B CEMECTPE CTYICHT JIOJDKEH BBINIOJIHUTH BCE J1a0OpaTOpHBIE pabOTHI,
KOHTPOJIbHBIE MEPONIPUSATHS, UMETH IOJIHBIM KOMIUIEKT IOArOTOBJIEHHBIX JOMAIIHUX 3alaHUH.

IIpomescymounaa ammecmayus 10 pe3yabTaTaM CeMecTpa Mo JUCLUILUIMHE IPOXOIUT B opMme
sk3aMeHa. OCBOEHHME KIIOYEBBIX, OAa30BBIX MOJOKEHUM JUCHUIUIMHBL, COCTABJSIOIIMX OCHOBY
OCTaTOYHBIX 3HAHUH 10 HEW, IPOBOJUTCS IIPU MOAIOTOBKE K C1a4e dK3aMEHA.

10. MeToanyeckue peKOMeHIalMH /Il IPenogaBaTesist

Paznmener guctmmuimabl «®u3nueckas XUMHUsS» BKIIOYAIOT: JIGKIHHU, JTAOOpaTOpHBIE PabOTHI,
CaMOCTOSITENIbHYIO pabOTy CTY/IEHTOB.

Jlexyuu o qucuuiuiiie «Pu3nueckas XUMHUSD) BBIIOJIHSIOT clieaytonue GyHKIUH:

MH(OPMALIMOHHYIO;

MOTHBAIL[MOHHYIO (CTUMYJIMPYIOT MHTEPEC K HayKe, YOexkKAal0T B TEOPETUUECKON U MPAKTHUECKON
3HAYUMOCTH M3y4yaeMoro mpeaMeTa, CIOCOOCTBYIOT pa3BUTHIO II03HABATEIbHBIX MOTPEeOHOCTEH
00yJarommxcs);

OpPraHU3aI[MOHHO - OPUEHTAIIMOHHYIO (OpUEHTAlsl B UCTOYHMKAX, JINTEpPAType, PEKOMEHIAlIuU
10 OPTraHU3alUK CaMOCTOSITENIbHOM paboThI);

MeTooJoTHYecKyl0  (hopmupyeT oOpa3ibl HaydHBIX METOJOB OOBSCHEHHUS, aHalu3a,
MHTEPIPETAINH, TPOrHO34);

OILICHOYHYIO ¥ Pa3BUBAOIIYIO ((DOPMHUPYIOT 3HAHHS, YMEHUS, OIICHKY).

UreHue neKHUil MO JaHHOMW [UCUUIUIMHE PEKOMEHIYEeTCsl MPOBOJAUTH C HCIOJIb30BaHHEM
MYJIbTUMEAUMHBIX Mpe3eHTanui. MynpTUMeIuiiHas NpPe3eHTalus, BBIIIOJIHEHHAs CpeACTBaMU
nporpaMmMbl Microsoft PowerPoint, mo3Bossier mpenojaBaTenio 4eTKO CTPYKTYpUpOBAaTh MaTepHal
JEKIMH, SKOHOMUTh BPEMs, 3aTpauMBAaeMO€ Ha CO3JaHUE U300paXeHMH € HCIOJIb30BAHUEM Mella U
JOCKHU, HanucaHue (GopMyi U JPYTUX CIOXKHBIX OOBEKTOB. DTO Na€T BO3MOYKHOCTh YBEIMUYUTHh 00BEM
n3jaraeMoro marepuana. Kpome Toro, mpeseHTanus MO3BOJSET OYEHb XOPOLIO HWINIFOCTPUPOBATH
JEKIHMI0 HE TOJIbKO CXEMaMH U PHUCYHKaMM, HO M HOJHOLBETHBIMH (GoTOrpadusMu, pUCyHKAMH,
NOPTPETaMM YYEHBIX U T.A. MyibTHUMEIUIHAs Npe3eHTalus MO3BOJISIET OTOOpa3uTh (pu3nueckue u
XMMHMYECKHE MPOLECCH B INHAMUKE, YTO MO3BOJISIET 3HAYUTEIILHO YIYYIINTh BOCIPUATHE MaTepUaa
CTYICHTAMH.

Jlabopamopnwiii npakmuxym no aucuuiuinHe «®Pusndeckas XuMus» sBisercs 3PQPeKTHBHON
(dopMoOii yuyeOHbIX 3aHATUH, Ha KOTOPBIX CTYAEHThl OCBAaUBAIOT KOHKPETHBbIE METOJbl H3Yy4eHUS
JUCLUIUIMHBL, 00y4aroTCs SKCIIEPUMEHTAIbHBIM CIIOCO0aM aHaiIu3a, yMEHHMIO paboTaTh ¢ Ipubopamu U
COBPEMEHHBIM 000PY0OBAHUEM.

VYceneninas pabota Ha 1a00paTOPHBIX 3aHATHSAX 3aBHCUT OT TEOPETHUECKOM, MPAKTUYECKON U
METOJMYECKOW MOArOTOBJICHHOCTH IIPENoJaBaTelsi, €ro OpraHu3aTOpCKOM pabOThl, OT COCTOSHUS
nabopaTOpHOM 6a3bl U METOJMUYECKOr0 00eCHeueHus], a TakKe OT CTENEeHU MOATOTOBIEHHOCTH CAMHUX
oOyyaromuxcs, UX akTUBHOCTH Ha 3aHSATHH.

ITopsinok npoBeaeHus 1a00PaTOPHOTO 3aHATUS:

1. BBoaHast yacThb:

®  BXOJIHOM KOHTPOJIb IOATOTOBKH CTY/EHTA;
®  BBOJHBIH MHCTPYKT@X (3HAKOMCTBO CTYIEHTOB C COJEpXaHMEM MpeAcTOsell paboThl,
MOKa3 CHocoOOB BBINOJHEHUS OTHCNBHBIX OINEpaluii, HANOMUHAHME OTJEIbHBIX
MIOJIO’KEHHH MO TEXHUKE 0€30IaCHOCTH, MPEAYNPEKICHHE O BO3MOXKHBIX OIIMOKAX).
2. OcHOBHas 4acTh:
®  NPOBEJEHHUE CTYIACHTOM J1aOOPaTOPHOM pabOTHI.
3. 3aknrounTenbHas 4acTh:
e odopmieHne oTYeTa O BHIIIOJHEHUH 331aHUS;
® [10JIBEJICHUE UTOTOB BHINIOJIHEHUS J1a00paTOPHON PabOTHI.
JIaGopaTOpHBIi MPAKTUKYM BBITIOJIHIETCS 00Y4aIOIIMMUCS CAMOCTOATENIBHO.
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[IpenogaBatens XoA€ 3aHATHA JOJDKEH KOHTPOJMPOBAaTH M OCYHIECTBIIATH HAydyHOE U
METOMYECKOE PYKOBOJCTBO ACHCTBUAMH O0yJIArOIIUXCS.

JIaGopaTopHblie pabOThI 3aKAHYMBAIOTCS 3AIIUTON PE3yJIbTaTOB PA0OTHI M MOJTYYSHHBIX BBIBOJIOB.
[Tpu 3amuTe 1a00paTOPHOI pabOTHI CTYACHT AOJDKEH YMETh OOBSCHSTH LIEJH, 33Ja4H, X0l IPOBEACHUS
9KCIEPUMEHTOB, UX PE3YJIbTAThI, C/IEJIAHHBIE BBIBOBI.

Ilpakmuueckue u cemuHapckue 3auamusi PEKOMEHAYETCS NPOBOJAUTH B AKTUBHBIX H
MHTEPAKTUBHBIX ()OpMaxX C UCIOIb30BAHUEM KOMITBIOTEPHBIX CHMYJISIIUI, TOCTAHOBKH MPOOIEMHBIX U
CUTYallMOHHBIX 3a7aHuii. [IpoBeneHne 3aHATHI B aKTUBHBIX M MHTEPAKTUBHBIX (hOpMax JODKHO OBITH
HaIpaBJICHO HAa MHTEHCU(UKALMIO y4EOHOIO Mpolecca, YBEIUYEHUE JOCTYHOCTH 3HAHWM, HABBIKOB,
YMEHHUH, aHanu3 y4eOHo# nHpopMammm, TBOPYECKHA TOIX0 K YCBOCHHIO ydeOHOTO MaTepuana. B xone
IIPOBEJICHUS] MPAKTUUYECKUX M CEMMHAPCKUX 3aHATUN CTYIEHTBl JOJDKHBI YYUTHCS (OPMYJIHPOBAThH
COOCTBEHHOE€ MHEHHE, MPABHJIBHO BBIPAKAaTh MBICIH, CTPOWTH J0KA3aTeNbCTBA CBOCH TOYKH 3PEHUS,
BECTU JIMCKYCCHIO, YBaXKaTh aJlbTE€PHATUBHOE MHEHHUE. DTO JIOJKHO MOMOYb C(OPMHUPOBATH HABBIKH,
HE0OX0IuMble OyAylIeMYy CHEUAINCTY B MPOPECCUOHATBHOMN IeSTeNIbHOCTH. Peann3anus akTHBHBIX U
MHTEPAKTUBHBIX METOJOB NpPU HU3YYEHUH JUCUUIUIMHBI «®Pu3nueckas XHMHS» BO3MOXKHA ITyTEM
MPOBEJICHUS] JTUCKYCCUM, TUAJIOTOB, Oecell, MCIOJIb30BaHMSI KOMIBIOTEPHBIX CHUMYJSALUHN, pa3zdopa
KOHKPETHBIX CUTYallUOHHBIX 33/1a4.

CamocTtodarenbHas paboTa - 3T0 HanboJyiee BaXKHbIM MyTh OCBOEHUS CTY/IEHTAaMH HOBBIX 3HAHHI,
YMEHUMN, HABBIKOB MPU W3Y4YCHUHM NUCHUIUIMHBI. OOpa3oBaTeibHas 1eJb CAMOCTOSITEIbHOW PaboThI -
OCBOCHHE XHMHMYECKON TEpMHUHOJOTUH, (QOPMHPOBAHUE HABBIKOB XHMHMUYECKOTO MBILIUICHHUS,
AKCIEPUMEHTAJIbHBIX YMEHUN, YMEHUH paboTaTh ¢ y4eOHOM JTUTEpaTypoOid, MPOU3BOJUTH XUMHUECKHE
pacuértel. Pa3BuBaromas 1enp - pa3BUTHE CaMOCTOSITEIbBHOCTH, YMEHUW aHAJIM3UPOBATh SIBICHUS U
nenaTth BbIBOJIbI. CaMocTOsATENbHAs paboTa MOXKET ObITh HICTOYHHKOM 3HaHH, cmocoOOM UX MPOBEPKH,
COBEPIICHCTBOBAHUSA M 3aKPEIJICHUS] 3HAHUN, YMEHM, HaBBIKOB. DTOT BHUJ JAEATEIbHOCTU CTY/IEHTOB
MPOXOJUT TOJ KOHTposieM mpenojaBatens. [Ipu opraHmszanuu BHEayIUTOPHON CamMOCTOSITENHbHOM
paboOThl N0 IUCHMIIMHE IPENoJaBaTeNll0 PEKOMEHAYETCsl HUCMOJb30BaTh ciexyromme (Gopmsl: 1.
BrinmonHenne momamHuX 3aJaHUN pa3HOOOpPA3HOTO xapakTepa (pelieHue 3aaad, U3ydeHHe ydeOHOH
JUTEpaTypsl, OA0OP WIIOCTPATUBHOTO MaTepHaia 1o OTACIbHBIM pa3jiesaM Kypca B HHTEPHET-CETH).
2. BplnmonHeHWe MHIUBUAYAJIbHBIX 33JaHUM, HANpaBICHHbIX Ha Ppa3BUTUE y CTYAECHTOB
CaMOCTOSATEJIBHOCTY M MHUIIMATUBBL. VIHIUBHIyaIbHOE 33JaHUE MOXKET TOJIy4aTh KaK KaKJbli CTY/IEHT,
TaK ¥ 4acTb CTYAECHTOB I'PYIIIbI.

[Iporpamma coctaBieHa B cOOTBEeTCTBHH ¢ DeepaabHbIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM BBICIIET0 0Opa30BaHUs 110 HAIpaBIeHUIO oAroToBKU OakaitaBpoB 18.05.01 «Xumuyeckasi
TEXHOJIOTHsI IHEPTOHACHINIEHHBIX MATEPHAJIOB M HU3/IeTHII».

[Iporpammy coctaBu
1.¢.-M.H., TOIEHT A.B. Bs3spMmun

[IporpamMma yTBepkaeHa Ha 3acemaHuu kKadeapsl «Xumbuotex» «_ » 2018 r.
NpoTOKOJ Ne

3aB. kadenpoit «Xumbuorex»
K.T.H., Ipoeccop H.E. Hukonalikuna

IIporpamma corJjiacoBana:

PykoBoautens 06pazoBareabHON TPOTpPaMMBI
K.T.H., TOLIEHT H.C. TpyrHes

16



CTpyKkTypa H coaep:kaHHe TUCHUILVINHBI «PHU3HYecKasi XMMHS» 110 CHEeNHAJIBHOCTH
18.05.01 «XuMmn4eckasi TEXHOJIOTUS IHEPTOHACHIIEHHBIX MATEPHAJIOB M M3/1eJIHii»

cricnyain3anus

<<ABTOMaTH3Hp0BaHHOC NMPOU3BOACTBO XUMHUYECCKHUX l'lpe)lI[pHﬂTHﬁ»

(crieruanucT)
ouHas popma oOyueHus

[Mpunoxenne Ne 1

Buasbl yue6Hoii padoThl,

] . ®opmbl
= = 8, BKJIIOYASl CAMOCTOATEIbHYIO Buabl camocTosiTeIbHOM padoThI ATTeC
Q s 5 a00Ty CTY/IEHTOB CTYJAEHTOB
n/n Paznen S =3 p y eryn ’ ya Talun
s o = U TPYAOEMKOCTH B 4acax
o | E8
I/
J C Jlap | CPC | KCP | K.P. | K.II. | PT'P | Pedepar | K/p | D 3
1. Beoonas uacme.. llpenmer u
METOBI (PU3UIECKON XIMMHUH.
2. Xumuueckas xkunemuxa.. OCHOBBI
dbopmanbHOit  KuHETHKH. CKOpPOCTH
peaKIIuH. OcHOBHOM MOCTYJIaT
XUMHUYECKOM  KuHEeTHKU. llopsmok
peaknuu ®W ee  MOJEKYJISAPHOCTb.
KoncranTa CKOpPOCTH €aKITUH.
1. P pea 5 | 12 | 4 | 2| 2 | 8 +

Meronsl  onpeneneHuss  KOHCTAHTHI
CKOPOCTH U TOPsIKA PEaKLtu.
TemneparypHas 3aBUCUMOCTb
ckopocteil peakuuil. IlpaBuno Bant-
l'odpda wu ypaBHeHme AppeHnyca.
OHeprusi ~ aKTUBalMM ¥ Tpend-
9KCIIOHEHLUAJIbHBIN MHOKUTEb.
Teopust aKTUBHBIX COYAAPEHUMN.

Kuneruka CIOXHBIX peakuuii.
[IpuHIMIT HE3aBHCHUMOCTH CKOPOCTEH
peaknuii.  [locmemoBaTensHbIE peak-
uuu. Jlumutupyromas cragus. lla-
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paienbHble  peakuud. OOpaTHMBbIC
peakiuu. JlMHaMH4YeCKOe paBHOBECHE.
CooTHOLIEHHE MEKIY CKOPOCTSIMH
npsiMO W OOpaTHOW peakuuid u
KOHCTaHTOW paBHOBecus. KuHeTnka
reTeporeHHblx peaknuii. duddysus,
3aBHUCHMOCTD T Py3nun oT
TeMIIEpaTyphl. Kunernueckas u
nuddy3uoHHas 00JIacTH TeTeporeHHON
PEaKIIHH.

34

KuHernka KaTanuTHUECKUX pEaKIHi.
WNuarnburopsr. I'omoreHHsbII u
TeTepPOreHHbI Katanmu3. AjcopOrus.
MexaHHu3M KaTaJIuTHYECKOro JeicT-
BUsA. BuusHue kartanuzatopa Ha
napasieNbHble U 00paTUMbIE PEaKITHH.
CriocoObl  yBEJIMYEHHMsI AKTUBHOCTHU
TeTepOreHHbIX Katajmm3aTopoB. Cra-
peHue  KatanusartopoB.  Karamutu-
YEeCKUeE SIIBL.

5-6

3. Xumuueckas mepmoouHamuKa.
Tepmonunamudeckue byHKIIUU
cocrosiaus. Termora u pabora. Ileproe
Havaso TepMoAuHaMuKH. 3akoH ['ecca.
CrnenctBust 3akoHa [I'ecca. Pacuer
TerIoBoro  3ddekra  XHMHYECKOH
pPEeaKkmuu 1O CTaHAAPTHBIM TEIUIOTaM
00pa3oBaHUs BemeCTB. | emIoeMKOCTh
U €€ 3aBHUCHMOCTb OT TEMIIePaTYpHI.
3akon Kwupxropda. Merox pacuera
TeroBoro d¢ddekra peaknuu  mMpu
MIPOU3BOJIBHON TEMIIEpaType.

Bropoe Hauano TepMOIUHAMHKH.

CaMOHpOHSBOJ’ILHLIe, OGpaTPIMLIe )51
PAaBHOBECHBIC TMPOICCCHI. 3HTpOHI/IH .
B cp OSTHOCTHBIA  CMBICT SHTPOIHHU.

7-8
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Kpurepun CaMOIIPOU3BOJIBHOTO
rporecca u paBHOBECUSA B
HU30JIMPOBAHHBIX cucTeMax. Tperbe
HAyaJlo TEpPMOJMHAMUKHU. Pacuers
SHTPOIIMH IIPH Pa3INYHBIX MpoIeccax U
XUMHYCCKUX PCAKIIUAX.

Meron TEPMOJMHAMUYECKUX
MOTEHIMAIoB. OHeprusi [ubbca w
sHeprus ['enmpmromeua.  Kpurepun
CaMOITPOU3BOJILHOTO MPOTEKAHUS
Mpolecca ¥ KPUTEPUU PABHOBECHUS B
M300apHO-U30TEPMHUUECKUX U H30-
XOPHO-U30TCPMUUICCKUX YCIIOBUAX.

XUMHUYECKAH MOTEHIHAl. 3aBh-
CUMOCTh XHMHYECKOI'0 IOTEHI[Haa
WICAJBbHOIO rasa OT  JIaBJICHHS.
XHUMHUYECKOE  paBHOBecue. Tepmo-
ZH/IHaMI/I‘IeCKI/Iﬁ BBIBO/] 3aKOHa
JIEUCTBYIOIINX Macc.

9-10

Paznuynbie  QopMbl  KOHCTaHT
paBHoBecud. IIpaBuno Jle-Illatense.
OO0oCHOBaHHE TPUHITATIA HA OCHOBE
YPaBHEHUN  XUMHUYECKOH TEpMOAHM-
HaMUKH.

YpaBHeHHE MaKCHUMaJbHOM MoJe3-
HOM paboTHl peaknuwu. YpaBHEHHUC
XUMHYECKOT 0 CpOJICTBA. Posnb
SHTPONUMHOTO U DHTAIBIIHUAHOIO
(haKTOpOB B XMMHUYECKOM PaBHOBECHH.
3aBUCHMOCTh XUMHYECKOTO PaBHOBE-
CHS OT TeMIepaTypsl. YpaBHEHHS
«300apbl  peakIum» M «H30XOPHI
peaxuny BaaTt-T'odda.

PaBHOBecus B pacTBopax
AeKTpoIauTOB. CTereHb TUCCOIHAIIH

11-12
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1 KOHCTaHTa JUCCOIMAallhu. CUIIBHBIC B

crna0bie SJIEKTPOJTUTHI. 3akoH
pasBenenust OcTBayibaa. .
4.  Tepmoounamuxa  ¢hpazoewvix

npegpaujenuyi.  daza,  KOMIIOHEHT,
YHCIO HE3aBUCHMBIX KOMIIOHEHTOB.
Uucno crenenerd cBoOombl. [IpaBuio
¢az ['ubbca. DazoBbie aHAarpaMMbl
WHAWBUIYAIbHBIX BewlecTB. TpoiHas
touka.  Kputudeckoe  cocrosiHHe
BellecTBa. AHOMAaJbHAs 3aBUCHMOCTh
TEeMITepaTypbl TUIABJICHHUS OT JABJICHMUSI.
YpaBHeHUs Knaneiipona u
Kunanetipona-Knaysuyca.

3akon Paymsi w ero cuemctBusl.
[oBrIlieHUE TEMIIEPATYPhl KUIICHUS H
MOHWKEHUE TEMIIepaTyphl 3aMep3aHus
pactBopoB. M3oToHmueckuil kodhu-
nueHT. Kpuockomnusi, 50yJUTHOCKOMHSL.

13-14

TepMoauHamMuka CMeEIIEHUS
WIealbHBIX ~ Ta30B.  3aBHCHMOCTb
JMaBJICHWS Tapa OT cocTaBa Ut
WOeaTbHBIX W  peabHBIX CMECEH.
®dazoBbie IUarpaMMbl CBOMCTBO-COCTaB
IBOWHBIX  CHCTEM. 3aBHCHMOCTD
TeMIepaTypsl KHIIEHHS OT COCTaBa.
A3eOoTpOITHBIE PaCTBOPEL.

TepMonvHaMyKa  TUIABJICHHUA U
3aTBEp/I€BaHUA  JBOWHBIX  CHCTEM.
JuarpamMmel TemnepaTypa TUIaBICHUS-
COCTaB IBOWHONM cMecH (KHUIAKOW U
TBEPJIOH).

PacTtBopuMOCTh Ta30B B JKHAKOC-
TAX. 3aBUCHMOCTh PacTBOPUMOCTH OT
MPUPONBI Ta3a M JKUJIKOCTH. 3aKOH

15-16
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I'empu. PactBopumocTs ra3oB B
pacTBopax.

5. Onexmpoxumus. DIEKTPONPO-
BOJHOCTb PacTBOPOB 3JIEKTPOJIUTOB.
VY nenbHasi, MOJISIpHAsl ¥ 9KBUBAJICHTHAS
3JIEKTPONPOBOIHOCTh, 3aBUCHUMOCTH OT
KoHIleHTparu. [loABMXHOCTH HOHOB,
CBSA3b C DKBHUBAJICHTHON  HOHHOM
3JIEKTPONPOBOIHOCTHIO. 3aKkoH
Konbpaymna.

Meramnueckue 3JIeKTpoabl. AGCo-
9. JIFOTHBI  BJIEKTPOAHBIA  MOTEHIHUAII,
3aBHUCUMOCTh OT CBOMCTB MeTaia H
pacTBopuUTENS, TeMIIepaTypsl u
KOHIIEHTpAaIid HOHOB. (OTHOCHTEIh-
HBIN 3JIEKTPOIHBIN IOTEHIINAI.
CranmapTHBIA BOAOPOIHBIA SJIEKTPO.
YpaBHenue HepHcra st oTHOCH-
TEJILHOI'O 3JIEKTPOJAHOIO MOTEHIMaIa.
CraHmapTHBIA DJICKTPOIHBIA TIOTEH-
[HMaJI METAJTAYECKOT0 JIEKTPOJIa.

17-18

Q)OPMd ammecmauuu

Bcero yacos 1o nuciIninge

36

18

18 72

3aB. kadenpoit «Xumbuorex»
K.T.H., Ipoeccop

PykoBoautens 06pazoBareabHON TPOrpPaMMBI
K.T.H., TOIICHT

H.E. Huxomnalikuna

H.C. TpyrHes
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ITpunoxenue 2
MMHHUCTEPCTBO OBPA3OBAHIS 1 HAYKH POCCUMCKOM ®EIEPALIVINA

DENEPAJIBHOE 'OCYJAPCTBEHHOE BIO/IP)KETHOE OBPASOBATEJIbHOE YUYPEX/IEHUE BBICILIET'O OBPAZSOBAHU A
«MOCKOBCKHU NOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH MMOJUTEX)

Hanpaenenue noocomosxu: 18.05.01 «Xumuueckas mexnonocus 2Hep2OHACHIUEHHBIX MAMEePUanos
U uz0enuti»
Obpa3zosamenvras npoepamma (cneyuaiumen)
«Asmomamuzupoganroe nPouU3800CMBE0 XUMUYECKUX NPEONPUAMULLY)
Dopma odyuenus: ounas
Bunet  mpodeccHoHanbHOW — JCSITENBHOCTH:  MPOHW3BOJICTBEHHO-TEXHOJIOTHYECKAs,  HAYYHO-
HCCIIeIOBATEINIbCKASI, OPTraHU3aIMOHHO-yITPABJICHYCCKAs, IIPOSKTHAs, SKCIIEPTHAS

Kadenpa: «Xumbnorex»

OOH/I OUEHOYHbLIX CPEACTB 11O JUCHHUIIJIMHE

«PDu3nveckasas XuMHUID»

Cocras: 1. [TaciopT GoH1a OTICHOUHBIX CPEACTB
2. Onrcanue OLEHOYHBIX CPEICTB:

CocTaBuTelIb:

1.¢.-M.H., To1ieHT Bs3pMun AHapeit BaneHTnHOBUY

Mocksa, 2018
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MOKA3ATEJb YPOBHSI COOPMUPOBAHHOCTHU KOMIIETEHIIUI

Tabmma 1

dusnveckas XuMHUs

@I'0OC BO 18.05.01 «Xumuyeckasi TEXHOJIOTUs IHEPTOHACHIIEHHBIX MATEPHAJIOB M U3/1eJIHii»

B mporiecce ocBOSHUsI AUCIUITIIMHEI CTYACHT (YOPMHUPYET U AEMOHCTPUPYET CIAESTYIONIIE KOMIETECHIIUN:

KOMIIETEHIIUA IlepeueHb KOMIIOHEHTOB TexHonorus ®opma Crenenu ypoBHeii

HUHJIEKC | ®OPMYJIMPOBKA (opmupoBanns OIIEHOYHOI 0 0CBOCHHUS KOMIIETCHIMIT

KOMIeTeHuuii cpeacTBa®*

OK-7 ['oToBHOCTEIO K 3HATD! JIEKIIHS, K/P, Bba3oBblii ypoBeHb -
CaMOpPa3BUTHIO, e (OCHOBHBIE TOJIOKEHHSI COBPEMEHHOM TEOpHUM | CAMOCTOSITEIbHAsS PT'P oOyJarouics
caMopeann3almm, SHEPreTHKH W KHHETUKU XMMHYECKUX peakiuii, | pabora, JIEMOHCTPUPYET
HUCIIOJIb30BaHNUIO XUMUYECKOM TEpMOJUHAMUKH, Teopuu ¢as3o- | CEMHUHAP, MIOJIHOC 3HAHMUE T10
TBOPYECKOTO BBIX IIEPEXOJIOB, XHMHUYECKOIO paBHOBECHs, | JabopaTopHas A3Y4YaEMBIM
MOTECHIHATA. o0mme  CBOMCTBA  PacTBOPOB,  CBOMCTBa | paboTa pazznenam

pacTBOPOB  BIEKTPOJUTOB, 3aKOHOMEPHOCTH buznueckoil Xxumum,
MPOTEKAHUS NIEKTPOXUMUUECKHUX MPOIECCOB. YMEHHE pellaTh
YMeETh! CTaHIapTHbIE
e Omnpenensrthb HanpaBJICHUA IIPOTCKAHUS 3aa4qu.
XUMHUYECKUX TMPEBpallleHUd HU  KOHCTAHTHI IloBbImIEHHBI
paBHOBECHSl peaklMii, NPUMEHATb 3HAHUS YPOBEHbD -
(dhyHIaAMEHTATBHBIX OCHOB, MOJAXOBI U METOIbI o0yyaronuics
(bU3UYECKON XUMHUM TIPU H3YYCHUH JIPYTrUX AEMOHCTPUPYCT
JOUCHMILINH. IIOJIHO€ 3HAHHUCEC I10
BJIA/IETh. I/I3y‘IaeMBIM
e MaremaTH4yeCKUM anmnapartoM ¢ HaBbIKAMU pasaenaM

HCIIOJIb30BaHUA COBPEMCHHBLIX IIOAXOOO0OB H
MCTOJOB (I)HSHHCCKOﬁ XMMHH K OIIMCAaHHIO,

(bu3HYeCKON XUMUH,
¢BOOOIHO

aHaJM3y, TEOPETUYECKOMY U DKCIIEPUMEHTAIb- OIICPHPYCT

HOMY HCCIEIOBAaHUID U  MOJECIUPOBAHUIO IPUOOPETEHHBIMH

XMMHMUYECKUX CHUCTEM, SBJICHHH U NPOIIECCOB B YMCHHAMY,
MIPUMEHSET UX B
CUTYAIUSIX
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o0beMe, HEOOXOIUMOM JUIS MCIOJIB30BAHHUS B MOBBIILIEHHOM
po(ecCHOHATLHOM IS TEIIEHOCTH. CJI0KHOCTH.

OIIK-1 | CnocoGHOCTBIO 3HATh! JCKIIHS, K/P, Ba3oBblii ypoBeHb -
HCIIOJIB30BaTh e  TEPMOIMHAMHUYECKUE u KHHeTHYecKue | CaMOCTOsITeIbHAas PI'P oOyyvaronuics
MaTeMaTHYECKHE, 3aKOHOMEPHOCTH IIPOIIECCOB B ra3o00pa3HbIX, | pabora, JIEMOHCTPUPYET
€CTECTBEHHOHAYYHbIE KUJKUX U TBEPIIBIX CUCTEMAX; CEeMUHap, TOJTHOE 3HAHUE T10
1 MHXXCHCPHBIC ® (OCHOBHEIE TTOHSATHS, 3aKOHBI MOJECIN na60paTopHa$1 HN3y4aCMbIM
3HaHUS JUIA TEPMOIUHAMHUKU, XUMHUYECKON  KMHETUKH, pabora pasaciiaM XuMHnu,
peIICHUA 3ada4 IepeHoOca Teria U Macchl, YMCHUEC IMTPOBOANUTH
cBOCH ® OCHOBHBIE YypaBHEHHUS TEPMOJWHAMUKH U MATCMATHYCCKHE
PO (eCCHOHATBHON XUMHYECKOM  KHHETHUKW [  OINHCAHUS pacyeThl 1
ACATEILHOCTH. XMMHUYECKUX M  (a30BbIX paBHOBECHH B 9KCIIEPUMEHTAJILHBIC

MHOTOKOMITOHEHTHBIX CHCTEMAX, HA3MEPCHHU.
IToBbIIIEHHBIH
® TPUHIUIIBI peaTn3aii  (HU3UKO-XUMHUIECKUX VPOBEHS -
MPOIIECCOB TIPH BBHITIOJHEHUH OCHOBHBIX TAIlOB .
TEXHOJIOTHH; oOyuarommics
JIEMOHCTPHUPYET
® (OU3UKO-XMMUYECKHE  MOJENM  XUMHYECKHX HOJHOE 3HAHME IIO
MPOIIECCOB TEXHOJIOTUH: BBIJCIICHUS U OYHCTKH M3y4aeMbIM
BCIIICCTBA. paszenam
YMETBh. (bU3NIECKON XUMUH,
® OIICHWBATh YHUCJICHHBIC MOPSIAKU BEIUYUH IS yMeHHe
pa3sIUYHBIX (PU3UKO-XUMUYECKUX MPOIIECCOB; aHAIN3UPOBATh
® HCIIOJIb30BaTh OCHOBHBIC ITOHATHS 3aKOHBI U TEOPETHYECKUE U
MO ICIU TEPMOAMHAMHUKH, XUMHYECKOM AKCIIEPUMEHTAJILHBIE
KMHETUKH, TIepeHoca Tella M MacChl K PE3yIbTaTHI.

TEXHOJIOTHYCCKHM IIpoLeccaM,

BLI6I/IpaTI> U IIPUMCHATH MCTO/IbI PCHICHUA 3a/1a4
JJIA MOACINPOBAHUA u OIIPCACIICHUA
ONTHUMAJIBHBIX TMAPAMCTPOB TCEXHOJIOTHYCCKUX
IPOLECCCOB,
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MPUMEHATH 3HaHUS (YHIAMEHTAIBHBIX OCHOB,
o AXO0 bl u MECTOAbI XUMHUHU B
npodecCHOoHATBEHOM I TEIIEHOCTH.

BJIA/1€Th:

3aKOHaMu TCPMOAMHAMUKHA JIIsA aHalJli3a
IPOLIECCOB MEePepadOTKN MaTepHaJIOB;
METOJJAMH pacyera TEPMOJAMHAMHYECKUX U
KHHETHYECKUX  MapaMeTpoB,  TEIUIO- U
MaccoIepeHoca MIPUMEHHUTEITHHO K
TEXHOJIOTMYECKUM IIpoleccaM nepepaboTKu
MaTepHaoB;

HaBBIKaMH CbI/ISI/IKO-XI/IMI/I‘-IeCKI/IX pacucToB B
TEPMOJUHAMHUKE U KHHETHKE TCXHOJIOTUYCCKUX
TIPOIIECCOB.

**CokparieHus (popM OIEHOYHBIX CpeAcTB cM. B Tabmmie 2.
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Ta6mmna 2
Hepe'{eHL OLCHOYHBIX CPEACTB IO JUCHUIIJINHE «DusnuecKas XUMHUI»

Peammsye-
IIpencras- N o 30ye
Mble KOM-
Haumenona- JIeHne
Ne | pue ouenou- omenoumo- | METeHIMH
oC KpaTtkasi xapakTepHCTHKA OLIeHOYHOT0 CpeCTBa
HOT'0 CpeicTBa T0 CpeacT-
Ba B ®OC
Konrponbaass  |[CpencTBO MpOBEpKH YMEHHH IIPUMEHSITh TTOJydeHHbIE Hprmeper OK-7,
P P POBEpI yM p i KOHTPOJIBHBIX OIIK-1
1 pabota BHAHUSA AT pellleHNs 3a]a4 ONpPeAeIeHHOr0 TUIA 110 .
3aJlaHuH 1o
(K/P) TeMe WM pas3jeny
paszenam
CpencTBO A1l TPOBEPKH HABBIKOB M YMEHHH OIK-1
PacuerHo- MPUMEHSTH TIOJTyYeHHbIE 3HAHUS JUIS TIPOBEICHUS ConepxaHnue
2 | rpaduueckas pabo- [IPAKTUUECKHX (HDU3UKO-XHMHUIECKHUX PACUETOB PI'P o
ta (PT'P) MPUMEHHUTENFHO K MPAKTUYECKOH JesTEeTbHOCTH 110 paszaenam
HaTpPaBJICHUIO TIOATOTOBKU

I[IpuMepHbIe BApUAHTHI KOHTPOJIbHBIX PadoT
Bonpocwl k konmponvroti pabome Ne 1

1. TMopsaox u MosekynsspHOCTh (onpenenenue). Koraa onn conagarot? Kakue 3HaueHus
MOTyT npuHUMaTh? OOIIMI MOPSIOK PEAKIINH U MOPSAJOK 110 KOMIIOHEHTaM.

2. JIBycTopoHHHE peaknuu (ornpenerneHue, npumepsl). CKOpocTs mpsMOil M oOpaTHOH
peakmmii, o0mas CKOpocTh peakiuu. CBs3b MEXIy KOHCTAaHTaAaMU CKOPOCTEH W KOHCTAHTOU
paBHOBECHS.

3. 3a 10 MuHYT B XOJi¢ pEaKIU{ IEPBOTO MOPSJIKA PAIOKIIOCH 15% WMCX0aHOTO
BemiecTBa. Paccuntarh KOHCTaHTY CKOPOCTH 3TOM peaKIliu.

Bonpocwr k konmponvroti pabome Ne 2

1. BeiBectn 00beIMHEHHOE ypaBHEHHE 1-r0 M 2-T0 Hadajd TepMoauHaMUKH. OOBSICHUTH
CMBICTT 3HAKOB > U =. [[71s1 4ero oHo MOXeT OBbITh UCIIOJIb30BAHO?

2.YnenbHas ~ 3JEKTPONPOBOJHOCTH  PAaCTBOPOB  AJIEKTPOJUTOB  (OIpeneieHue,
pazMepHocTh). E€ 3aBUCHMOCTD OT KOHIIEHTPALMK JJIsl CUJIbHBIX U CIIA0bIX AJIEKTPOJIUTOB.

3. Haiitu cTeneHp npeBpalieHus MepBoro BEIIECTBA U MPOIEHTHBIA COCTaB PABHOBECHOM
CMECH TIPH 3aJaHHBIX YCIOBHAX s ok30TepMuucckoii peakiuu: CO + Clz < COCl,. Mcxomubiii
coctaB cMmecu B MoJisix: 1 : 1 : 0, remneparypa 625 K, otHocurenbHoe naBienue 0,5; KOHCTaHTa
paBHOBecus K, = 5,43. Yka3arp, KyJla CIBUHETCSI pABHOBECHE PEAKLIUU U KAK U3MEHUTCS BBIXO]L
MPOAYKTA MPU U3MEHEHUU TEMIEPATYPHI U JABICHUS.

Bonpocul k konmpoavnoi pabome No 3

1. Kak BnusieT MOBBbINICHWE [JaBICHUS Ha TeMmIepaTypy IuiaBieHusi yyryHa? OTBeT
000CHOBAThH ¢ MOMOIIIBIO (ha30BOI TUATPAMMBIL.

2. PaccunTath 0OCMOTHYECKOE JAaBIIEHUE BOJIHOTO pacTBOpa, coaepikaniero 10 r caxaposbl
B JTUTpE pacTBOpa. MomnekymnsipHast Macca caxapo3sl paBHa 312 r/moub, Temnepatypa 298 K.

3. VYpaBHeHue HepHcTra i1 OTHOCUTENIBHOIO 3JIEKTPOJHOIO IOTEHLMAjda MeTallia.
@u3NUecKuil CMBICI TAPaMETPOB 3TOTO YPABHEHHMS.

HaumeHoBaHus 1a00paTOPHBIX padoT
Jlabopamopunasa paboma Ne | «KuHeTMKa KaTaIUTUYECKOW pEAKIMH Pa3I0KEHUs
MEPEKUCH BOJIOPOJIA».
Jlabopamopunas paboma Ne 2 «OrmpeneineHue CTENEHU AUCCOIMAIMM W KOHCTaHTHI
JMCCOLMAIINU CIIAa00N KUCTIOTHI KOHTYKTOMETPUUECKUM METOIOM).
JlaboparopHas padota Ne 3 «®Da3zoBble paBHOBECHS B JABYXKOMIIOHEHTHBIX CUCTeMax (Ha
MpUMepe MPOCTON IBTEKTUKH ).
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3agaHust HA CaMOCTOATEIbHYIO padoTy (pacueTHO-TpadguyecKkue padboTbl)
Cooeporcanue camocmosmenvholu pabomsl 1 (Xumuueckas KUHemuKa)

1. Pacuér KOHCTaHTBI CKOPOCTHM 33JlaHHOM pPEAaKUMM IpU 3aJaHHOH TeMIlepaTrype IIo
ypaBHEHUIO AppeHuyca.

2. Iloctpoenne rpaduka 3aBUCUMOCTH KOHIEHTPAIMH MEPBOTO MCXOIHOTO BEILIECTBA OT
BpEMEHMU.

3. OnpezerneHre BpeMEHH TOMYIPEBPAICHUS AaHATUTHYCCKUM U TpaQHUecKuM METOIaMH.
Pacuer oTHOCHTENBHOMN OIMOKN MEXY ITUMH BETUUMHAMHU.

4. OmpeneneHue MpOIEHTAa MPEBPAILEHUsS M Macchl MEPBOTO HCXOJHOTO BEIIECTBA 3a
onpenenénHoe Bpems. OnpeneneHne Macc OCTalIbHBIX IPOJIYKTOB pPEAKIMH K 3aJaHHOMY
MOMEHTY BPEMEHH.

5. Pacu€r temmeparypsbl, IpH KOTOPOH 3a JaHHOE BPEMs IIpOpearupyeT 3aJaHHas 4acThb
MepBOro UCX0HOTO BeuecTBa. OOBSCHUTH MIPUUMHBI U3MEHEHUS TEMIIEPaTYPhI.

6. IlocTpoeHne KMHETHYECKOTO TpadiKa B «CIPSIMILFOIINX» KoopauHarax. OnpeneneHue ¢
MIOMOLIBIO JaHHOTO rpadHKa BpeMEHH MOTYIPEBPAILIEHNS] U KOHCTAHThI CKOPOCTH PEAKIIUH.

7. Pacuét yckopenus peakinu (Kear/K) Tpu BCIIONB30BaHUK KaTATH3aTOPA.

Cooeporcanue camocmosmenvHou pabomel 2 (Xumuieckas mepmoOuHamuKa)

1. Onpenenenne TemnoBoro 3ddexra 3ajaHHON peakuy MpU CTaHIAPTHBIX YCIOBUSIX U
IIpY TaHHOM Temneparype. DK30- WIHM SHAOTEPMUYHA JIaHHAs PEaKIus?

2. OmpeneneHue W3MEHEHHS SHTPONUM XHMMHUYECKOW peakUuu MpH CTaHIAPTHOM U
3a/IaHHOW TeMIlepaTypax.

3. Pacuér wm3menenwst sHeprum [mOOca peaknuu TpU CTAaHIAPTHOH W 3aTaHHOM
temiieparypax. OlleHUTh BO3MOKHOCTh CAMOIIPOM3BOJILHOTIO MPOTEKAHUS JAHHON pPEeaKIInH.

4. Pac4y€T KOHCTaHTBI PaBHOBECHS PEAKIIMH MIPY CTAaHAAPTHOM U 33JaHHOM TeMIeparypax.

5. OmpeneneHue KOJWYECTBA TEIJIOTHI, BBIJCIEHHOTO WM TOTJIOIIEHHOTO B JAHHOU
peakIuu MpH 3aJ]aHHON TeMIEpaType M YJ4acTUHM B PEAKIIMU YKa3aHHOTO OObema (MJIM MacChl)
BEIIECTBA.

JIK3aMEeHALMOHHbIE BONPOCHI 110 JHCHUIINHE « PU3HYecKass XUMHD)

1. ®opmanbHas kuHeTuka. OCHOBHBIE NOJOXKEHUS U MOHATUA. Onpexaenstomas craaus,
CKOPOCTb U MOJIEKYJIIPHOCTb XUMUYECKON PEAKIMH.

2. BbIBOJ KUHETUYECKOTO YPaBHEHMsI ME€PBOTO MOPSIKA.

3. BbIBOJ KNHETHYECKOTO YPaBHEHHsI BTOPOIO HOPSIJIKA.

4. YacTuuHbli ¥ 001 nOpAA0K peakuuu. CriocoObl olpeaesieH s MOPAIKa PeaKI1H.

5. BausHue temnepaTypbl Ha CKOPOCTb XMMHUUYECKOM peakiuu. DHEprusi akTUBAlUHU, e
CMBICJI U TpaUUECcKOe OIpeIeIICHHE.

6. Karanus. OcobeHHOCTH U KJIacCUpUKaLUs KaTaIUTUYECKUX MPOLeccoB. ['OMOreHHbIiH
U TeTeporeHHvld Karanu3. KaranusaTtopel M IPOMOTOPBL CrapeHne KaTaJn3aTopoB,
KaTaJIUTUYECKUE STbI.

7. IlpenmeT M OCHOBHbBIE MOHATHUS TepMOAMHAMUKHU. Temyora um paboTta. 3aKkpbIThle U
M30JIMpOBaHHbIE ITpouiecchl. [lapameTpbl coCcTOSIHUS.

8. Kpyrosoii npouiecc. PaBHOBecHbIE 1 HEpaBHOBECHBIE ITpoliecchl. OOpaTUMBble IPOLIECCHI.

9. DKCTEeHCHBHbIE U HHTCHCUBHBIE CBOMCTBA YUCTHIX BEIIECTB. BinsHuEe OTHOCUTEIBHOTO
KOJIMYECTBO KOMIIOHEHTOB (OTHOCHUTEJIBHOTO COCTaBa) Ha MHTCHCUBHBIE CBOWCTBA PacTBOPOB.
[TapunanbHble MOJIBHBIE BEJIMYUHBI.

10. IlepBelif 3aKOH TEpPMOJMHAMUKHA. MaTeMaTHUeCKOE BBIPAKEHHE MEPBOTO 3aKOHA
TEPMOJUHAMUKH U €T0 3HAYCHUE.

11. M3oxopsblif ¥ wu300apHbId Mpouecchl. CBsA3b MeXAy BHYTpEHHEH sHeprueil u
cBOOOTHOM SHTAJIBIIHEH.

12. TennoéMkocTb. 3aBHCHMOCTh TEMJIOEMKOCTH OT TEMIIEpaTypbl A HHTEpBaja
temmneparyp ot 273 no 1500 K.

13. 3aBucUMOCTh BHYTPEHHEH SHEPTrUU M SHTAJIBIIUU OT TEMIIEPATYPHI.
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14. Tepmoxumus, TepMOXUMUUecKue ypaBHeHH. CTaHIapTHAs SHTAJIBIHS 00pa30BaHUs
U PACTBOPEHMUSI BELLIECTB.

15. 3akon I'ecca. Pacyer ternoTsl 0Opa3oBaHusi, paCTBOPEHHUS U SHEPIHH XUMHUYECKOM
CBSI3H.

16. 3aBHCUMOCTB SHTAJIBIINU PEAKIMH OT TeMIIepaTypsl. YpaBHenue Kupxrodga.

17. Bropoii 3akoH TepMoAnHAMHUKHU. Ero ¢popMynupoBKa 1 IpUMEHEHHE K H30JIUPOBAHHOM
CUCTEME.

18. Tperuii 3aKOH TEPMOJUHAMUKH, SHTPOTIHS U BEPOSITHOCTb.

19. Tepmoaunamuueckue noreHnuansl. CBodoaHast sueprust [ m66ca u cBoOo1HAS SDHEPTHUS
I'enbmronsna.

20. H3MeHeHHE TEpPMOJWHAMHYECKHX MOTEHIMAIOB B HM30TEPMUYECKHX YCIOBHSX.
VYpasuenue ['u66ca-I'enpmrosbia.

21. MakcumanbHass paboTa W BO3MOXKHOCTh TPOTEKAHUS XHMHUYECKOH pEaKIWu.
CranapTHbI€ OTEHIIMAIIBI 00pa30BaHUS BEIIECTB.

22. TepMoauHaMUKa XUMUYECKOTO PABHOBECHSL. 3aKOH JICHCTBYIOIINX MacC U KOHCTaHTa
XMUMHUYECKOTO PAaBHOBECHS.

23. XUMU4ecKoe paBHOBECHE B TOMOTEHHBIX U T€TEPOTEHHBIX CHCTEMAX.

24. CooTHOIIEHHE MEXJy H3MEHEHHEeM CBOOOIHOW »Hepruu [mbOOca M KOHCTaHTOU
paBHOBECHS. YpaBHEHUE U30TEPMbI PEAKITHH.

25. 3aBHCUMOCTh KOHCTAaHTHI DPAaBHOBECHS OT TEMIEpaTypbl. YpaBHEHHE H300aphl
peaxuu.

26. TepMmoaMHAMUYECKOE pPAaBHOBECHE B pEAIbHBIX Ta30BBIX cHUCTeMax. JleTydecTp u
AKTUBHOCT.

27. BnusiHEe pa3nuaHBIX (JaKTOPOB HA CKOPOCTh XUMHUECKUX peakiuii. [IpaBuno Bant-
Toddoda.

28. Tepmuueckuit ananmms. [locTpoeHne muarpaMm cocTaB-TeMIiepaTypa KpUCTaITU3aIiH.
OCHOBHBIE TUIIBI TUArPAMM.

29. PaBHOBeCHE «OKUIKHMA pacTBOp-TIapy». JlmarpamMmma COCTOSIHUS YUCTOTO BEIISCTRA.

30. [IpaBuio ¢a3 ['mdOca.

31. JlaBnenue nmapa TBepbIX U KUAKUX Tell. YpaBHeHue Knaysnyca-Knanetipona.

32. ®a30oBbIe paBHOBECHS B JIBYXKOMIIOHEHTHBIX cucTeMax. CrucreMa ¢ HeopraHu4ecKoi
PacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM COCTOSIHUH.

33. 3aBHCHMOCTH JIaBJICHHS HACBHIIICHHOTO Mapa OT cocTaBa. 3akoH Paynsa. OTkinoHeHus
oT 3akoHa Pays.

34. CocraB mapa Haj pacTBopoM. 3akoHbl KoHOBaoBa.

35. JluarpaMMmsl «cocTaB - TemrepaTypa kuneHus». [leperonka u pekrudukanus.

36. Temnepatypbl 3aMep3aHus U KUIIEHUS pa30aBIeHHBIX pacTBOPoB. Kprockonuueckas u
70YIITHOCKOTIMYECKAst TIOCTOSIHHBIE.

37. Ocmoc u ocMoTHUecKOe AaBiieHue. 3akoH Baut-T'odda.

38. PacTtBOpHI 25ekTpouToB. KoHCTaHTa U CTENEHb AUCCOIMAIIMY U CBA3h MEXKy HUMHU.

39. PacTBOpHBI CUIBHBIX JIEKTPOIUTOB. AKTUBHOCTh U MOHHAS CHJIa PAaCTBOpA.

40. DnexTpompoBOAMMOCTh PACTBOPOB JJIEKTPOJIUTOB. YJelbHAas W JKBUBAJICHTHAS
ANEKTPONPOBOAUMOCTH PACTBOPOB JIEKTPOIUTOB, UX 3aBUCUMOCTh OT KOHILIEHTPALUU.

41. TTogBM>XHOCTH MOHOB M JKBUBAJICHTHAsI 3JIEKTPONPOBOJUMOCTh MPU OECKOHEYHOM
pa36aBneHny. KoHyKTOMETpHUECKUil METO/T aHAIM3a.

42. BoO3HMKHOBEHHME CKayka [MOTEHIMada Ha TpaHure pasgena das. JIBoitHoi
JJIEKTPUYECKUH CIIOW U €ro cTpoeHue. YpasHeHnue HepHera.

43. DAIEeKTPOXUMHUYECKHE 3JI€MEHTHI. ['abBaHMUECKU IEMEHT. 3JEKTPOIBIKYILAs CHIIa
raJlbBaHMUYECKOro 31eMeHTa. KOHIEHTpallnOHHbIN rajlbBaHUYECKUM 2JIEMEHT

44. V3MepeHue 5IEKTPOAHBIX NOTeHIMAaIoB. CTaHAApPTHBIM BOJOPOJHBIN SIEKTPOI.
Xnopua-cepeOpsHbIM U CTEKJITHHBIN 3JIEKTPO/Ibl CPAaBHEHUS U UX IPUMEHEHHUE.

45. Tlotenunomerpuyeckoe TuTpoBanue. Mamepenune pH pacTBopoB. AKTUBHOCTb HOHOB.
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3agaum K IK3aMeHy Mo TUCHUILINHE «DPu3udecKas XUMU»

1. PaccunrtaTh Maccy Me, BBIJCIUBIICHCS TP AJIEKTPOIH3e pacTBopa xiopuaa meau (11)
npu npomyckaHuu Toka cuioi 10 A B Tedenune 30 mMuH. BpIXox mo TOKy MeIu paBeH
85%.HanucaTts ypaBHEeHUsI peakIuii Ha KaToA€ U aHOJIE.

2. Paccunurath 00bEM BOJOPOJA, BBIACIMBIIECTOCS MPU SJIEKTPOJHM3E PACTBOpPA CEPHOMU
KHUCJIOTBl NpU NPOMYCKaHUU TOKa CuiIod S5 A B TeueHwe 1,5 yac VYcioBus 3€KTposIM3a:
temmneparypa 273 K u maBnenune p=101325 Ila; Beixoa mo Toky cocrtaBisier 90%. Hamucats
YPaBHEHUs pEaKLMil Ha KaTOJE U aHOJE.

3. BbIUMCINTH CTENeHb JMCCONMAIMK BObI mpu Temmeparype 25°C, ecnu ynenpHas
NEKTPOIIPOBOAUMOCTE uncToit Boas 5,5 -10° Om? - em™ u moasmwxHOCTH HOHOB H' 1 OH™ 11pH
0eCKOHEUYHOM pa30aBICHUH COOTBETCTBEHHO paBHBI AH+=349,8 u Aon=198,0 (pasmepHOCTH
paBHbI cM 2 - Mo Om?)

4. Crenenp muccormamuu Ttuapokcuga ammonus NH;OH=0,01. Paccumrars ero
KOHCTAaHTy JUCCOLMAaluu, eciu noasuwkHoctu moHoB NHs™ u OH™ cooTBeTcTBEHHO paBHEI
INHa+=73,4 w1 Jon'=198,0 (pasmepHOCTH paBHEI cM 2 - Mosb ™+ Om™).

5. CKoJIBKO BpeMEHH HEOOXOJWMO 3aTpaTUThb Ui BblAeNeHUs anekrposnuzoM 0,75 r
cepebpa u3 1 mons pacteopa AGNO3 ipu cune Toka 1,3 A.

6. [Tpu kakoii Temmeparype 3aMmep3HeT pacTBop xiopuaa maraus MgCly, conepxkamuii 2,6
r ximopuaa maraus B 100 r Boael. Kprockomnmdeckas moctostaaast Bosl K=1,86.

7. Crenens mmccormarmn a 0,001M pactopa xnopuna xamust KCI npn 25°C cocrapmser
0,99. PaccunrtaTh KOHCTAHTY JUCCOIMAIINN XJIOPUIA KaJTHS.

8. Bo CKOJIBKO pa3 M3MEHUTCSI CKOPOCTh PEaKIIny MoTydeHus xiaopuaa Bogopoaa HCI

Ha+ Clo= 2HCI
€CITH MOJISIpHBIE KOHIIEHTPAIMH BOJIOPO/Ia YBEIIMYHTH B 2 pa3a v Xjopa B 3 pasa.
9. M0XHO JI1 TIOJTHOCTBIO BBIJICTTUTH Meb U3 pacTBopa cyiabdara mean CuSO4
Cu?*+Fe$s Cu+ Fe?
CrangapTHbIe 3HaUEHUS AIIEKTPOIHBIX TTOTEHIINATIOB PaBHbI
E%cu2+/cu=+0,34B 1 E%rep+/re=-0,44 B.
10. Beryucnuth MakCUMaabHYIO PabOTy peakiiy B TAIbBAHMYECKOM JIEMEHTE
Cu?*+Ni SCu+ Ni?*
Cu| CuSO4|| Ni SO4| Ni
eciu Mostsipable KoHneHTpaiwn skBuBanenta C(CuSOs) = Cow (Ni SO4)=1 moib 9KB/11.
11. B peakuuu BTOpOTO HOpsIIKA
A+B—II (mpoaykTsl)
koHmeHTpamus BemecTtB cocTaBuT C(A)=0,3 mons/n u C(B)=0,2 monn/n. Kak u3mMeHUTHCS
CKOPOCTh pEaKIMH, €CIU KOHIEHTpaluio BemecTBa A yMmeHbluTh a0 0,2  Momib/in, a
koHneHTpamuo C(B) yBenuuuts 1o 0,6 Motb/11.

12. Beruucauth TeMieparypy kumnenusi Tk u 3amep3anusi 73 pacTBopa, coaeprxkaiiero 138
r rnunepuHa B 816 r Boasl. MounsipHast macca riunepuna C3HgOz paBaa 92, a30ynnockonuueckas
1 KPUOCKOIIUYECKasl MOCTOSIHHBIE BOAbI COOTBETCTBEHHO paBHbI 1,86 1 0,32.

13. Ilepuoxn momypacnanga mosioHust PO cocraBnsier 140 nueil. BbruucnuTh KOHCTaHTY
CKOPOCTH peaKkllUy pacraja MoJoHUs, KOTOpas OTHOCUTCS K PEAKIHIM IEPBOTo MOPSAKa.

14. Tlepuox mnomypacmaga CTPOHIIHS Sro0 paBen 27,7 roma. Ckonbko moTpeOyercs
BpeMeHH, 4yToObI pacnanoch 70% B3sATOM Macchl CTpoHIMA? Peakius paanoakTUBHOTO pacraja
OTHOCHUTCSI K peaKIUsIM MEePBOro MOPSIKa.

15. KoncTtanTel ckopocTd Xumuueckoil peakuuu 1-ro mopsaka mpu 293 u 393 K
COOTBETCTBEHHO PaBHbI 3-10% u 4-107 ¢. Borumcaurs SHEPrUI0 aKTUBALlMM ATOM PEaKuu U
MIEPHO/T TTOTYTIPEBPAIICHHUS.

16. PaccuuTath TeroBoi 3¢pdext peakuuu

CO+H20:5 COor +Har
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eclu cTaHAapTHBIE SHTaNbINN 06pasoBanus AHes kJIk/Momb Bemects pasasl CO = -110,5; H,0
=-241,8; CO2=-335,5. B kakoM HarpaBJIieHUH CMECTUTCS PABHOBECHE PEAKIIUH ITPU TOBBILICHUN
TaBJICHUS] U YMEHBIICHUU TeMIIEPATyphI?

17. Paccuutath 00bEM, 3aHMMaeMblii 96 T kuciopoaa npu 17°C u naBnenuu 1.5 atm,
yHUBEpcaJbHas ra3oBas nocrosunas passa 0,082 - atm/mounp K

18. Boruucnuts Maccy 1 M3 Bosayxa mpu 20°C u napienuu 0.9 aT™, cuuTas CpeaHIOO
MOJICKYJISIPHYIO MacCy BO3yXa paBHOU 29 1/MOJIb.

19. Ocmotryeckoe naBieHue pacTBopa ritoko3sl (M = 312 r/moins) ipu 20°C paBHO 2.46
atM. PaccunTarh Maccy U MaccoBYIO JOJIO TITFOKO3BI B PacTBOPE.

20. PaccunraTh TerioBoi 3pdekt peakuuu

Zn+2AgCl S ZnCl; +2Ag,

eciin DJIC Ttakoro ranbBanuueckoro snemeHta npu 0°C pasna 1,015 B u temmneparypHblil
ko3 duiment DJC (OE/OT)p = - 4.02:10™,

21. Haiitu akruBHocTi woHoB K™ u CI B pacteope KCl ¢ mMonspHO#t KoHIEHTpanueit
0,01mons/n

22. BelYucnanTh MaKCHMAaJIbHYIO TIOJIE3HYIO paboTy peaknuu npu Temmeparype 1227°C

2H> +02 5 2H,0 +484 x]Ix ,

eclu KOHCTaHTHl paBHOBecus Kp mpu Temmeparypax 1227°C u 1278°C pasmbl 6.16:10'° u
2.63-10 cooTBeTCTBEHHO.

23. Jlnsa peakuuu

CO+H20:S COzr +Hor

koHcTaHTa paBHoBecuss npu 1000 K paBma 1,36, a mpu temmeparype 1200 K pasna 0,68.
Onpenenuth TemaoBoH 3p¢eKT peakuu B JaHHOM TEMIIEpaTypHOM HHTEpBajie U KOHCTAHTY
paBHoBecus nipu 1100 K.

24. BeIYHCIUTD SHEPTUIO0 aKTUBAIMH U KOHCTAHTY CKOPOCTH XHMHUYECKOW peakiuu mpu t
= 30°C, ecnum KOHCTaHTBI CKOPOCTH OJTOWM peakiuu npu Temmeparypax 20°C, u 40°C

cooTBeTcTBeHHO paBHbI 9,91-107 My 11 43,9-10* Mun .

/

AHHOTAUA
NPOrpamMmbl M CHUILIUHBI «Du3nveckass Xumus’”
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1. eau u 3a1a4u TUCHUIINHBI

[enbro IMCHUIUIMHEI SIBJIAETCS: IOJrOTOBKA CTY/IEHTOB K JIEATEIbHOCTH B COOTBETCTBUU C
KBAJTM(HUKAIIMOHHON XapaKTePUCTUKOM CIeNuanucTa 10 HalpaBleHHIo; (opMupoBaHue
OOIIeTeXHUYEeCKUX 3HAHUH ¥ yMEHUIl 10 JaHHOMY HAaIpaBJICHUIO; IIeJICHANPABICHHOE
IpUMEHEHHE 0a30BbIX 3HAHUM B 00JAaCTM XUMHHM B MNPOQPECCHOHAIBHON JEATENbHOCTH;
(opMupoBaHHE Y CTYJCHTOB LIEIOCTHOTO MPEJICTABICHNS O B3aUMOCBSI3H M B3aUMHBIX IIEPeX0/1ax
XAMUYECKUX W (Qu3nueckux (opM ABIWKEHHS Marepud; (OPMHPOBAHWE YMEHHH IO
YCOBEPUIEHCTBOBAHUIO U pa3pabOTKEe IMPOLIECCOB YIPABICHUS JUISl MOJIyYEHUS MaTepUaoB U
W3JIeHiA TPEOYeMBIX OIPEICIICHHBIX CBOHCTB.

3ajayaMM  AMCLUMIUIMHBL  SIBJISIFOTCSI.  WM3Y4YEHHE TEPMUHOJIOTMM, OIPEICICHUNH U
OCHOBOINOJIAralouX (PU3NYECKUX U XUMUYECKHX 3aKOHOB M 3aKOHOMEPHOCTEH; MpuoOpeTeHne
HaBbIKOB MCCIIE0BATEIbCKOM pabOThl U HAYYHOU AEATEIbHOCTH.

2. MecTo qucuunjuHbI B cTpykType OIT

Jucuumnuna «dusndeckass XUMHsD» OTHOCHTCA K 0a3oBoi uyactu 6azosoro mukia (b1)
OCHOBHOI1 00pa30oBaTeIbHON MPOTPaMMBbI CIIELUATUTETA.

Huctunnuna "®Ousznueckas XuMus" B3aUMOCBS3aHA JIOTUUECKH U COJCP)KATEIBHO-
METOJMYECKHU CO CIAEAYIONMMH AuciuImnaamMu u npaktukamu OOII cnennanurera

B 6asoeoti uacmu 6azosoco yuxna (b1):

- Bricmrag MmaTemaTnka;

- dusmka;

- O0mas 1 HeopraHuyeckass XUMUS,

- JIucriepcHbIe CUCTEMBI M TIOBEPXHOCTHBIE SIBJICHUS;

- MarepuanoBenenue;

- [Iporiecchl u anmapatbl XUMAYECKON TEXHOJIOTUH;

- AHanuTHYecKas XUMHUS U PU3NKO-XUMUYECKIE METO bl aHATIN3A;

- MexaHunKa TBEpAbIX IUCIIEPCHBIX CPE B IPOLIECCAX XUMHUECKON TEXHOJIOTUH.

B sapuamusnoti vacmu 6azosoco yuxna (b1):

- OOuras XxuMuyeckasi TEXHOJIOTHS;

- XMMHYECKOE CONMPOTUBIECHNE MAaTEPUAJIOB U 3AIIUTA OT KOPPO3HUH.

3. TpeGoBaHusi K pe3yjbTaTaM O0CBOEHHS JHCUUILIMHBI.

B pe3ynbTaTe n3ydeHus qucuuruinibl "@usnyeckas XuMus'", CTyACHTbI JOJDKHBI:

3HaTh:

- OCHOBHBIC TOJIOKCHHS COBPEMEHHOW TEOPUH SHEPIeTUKU W KUHETHKU XHMHYECKHX
peaKIuil, XUMHUIECKON TEPMOIMHAMHKH, TCOPHUH (Pa30BBIX IEPEXOA0B, XUMUIECKOTO PABHOBECHS,
001I1e CBOMCTBA pacTBOPOB, CBOMCTBA PACTBOPOB AJIEKTPOJIUTOB, 3aKOHOMEPHOCTH TTPOTECKAHUS
ANEKTPOXUMUYECKHUX MTPOIICCCOB,;

- OCHOBHBIE ypaBHEHHUS TEPMOJWHAMUKA M XUMHUYECKOW KHHETUKH MJIs OIUCAHUS
XUMHUYECKUX U ()a30BBIX pABHOBECUI B MHOTOKOMITOHEHTHBIX CHUCTEMaX

- IPUHIMIBI peaau3anu GU3NKO-XUMHYECKUX MPOIECCOB MPH BHITIOJHEHUH OCHOBHBIX
9TaIOB TEXHOIOTHHU;

- (U3BUKO-XMMHYECKHE MOJICIN XHUMHUYECKHUX IPOIIECCOB TEXHOJIOTHM: BBIICICHUS H
OYHCTKH BEIIICCTBA.

YMmern:

- ONpeAeNATh HAMNPAaBICHUS MPOTEKAHUS XUMUYECKUX NPEBPAILCHUA U KOHCTAHTHI
paBHOBECHUS pPEaKIMii, MPUMEHATh 3HaHUS (YHIAMEHTAIBHBIX OCHOB, TMOAXOAbI U METOIbI
(bu3MuecKoN XUMUU TP U3YYEHUU APYTUX TUCIUIUINH;

- OIICHMBATh YHUCIICHHBIC TOPSAKH BEIUYUH S PA3IUUHBIX (DU3HKO-XUMUYECKUX
MPOIIECCOB,
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- HUCIIOJIb30BaTb OCHOBHBLIC TMOHATHA 3daKOHBI U MOJCIIM TCPMOJAWMHAMUKU, XUMHUYECKOU
KUHETHKH, IEPEHOCA TeIlIa ¥ MACChl K TEXHOJIOTHYECKUM TIpoIieccam;

- BBIGI/IpaTB U OIPUMCHATL MCTOAbI PCIICHUA 3a4a4 NJIA MOACIUPOBAHUA U OIMMPCACIICHUSA
ONTHUMAJIBHBIX MAPAMCTPOB TCXHOJIOTHYCCKUX HpOHeCCOB;

- IPUMCHATH 3HAHHUA q)yHIIaMeHTaJ’IBHBIX OCHOB, ImIoAXOoAbl MW MCTOAbI XHUMHUH B
npodecCHOHABHOM 1A TEIBHOCTH.

Baaners:

- MaTCMAaTUYCCKUM aIllapaToM M HAaBbIKAMH HCIIOJIB30BaHUS COBPCMCHHBIX IMMOAXOA0B U
METOJIOB (PM3MUYECKON XMMHUHM K ONMHMCAHUIO, aHATH3Y, TEOPETHUECKOMY M SKCIEPUMEHTAIHHOMY
HCCICAOBAHUIO WU MOACIUPOBAHUIO XUMHUUYCCKUX CHCTCM, SIBJIEHUU U mponeccoB B O6T>GMG,
HE00XOAUMOM JIJTsl UCTIOJIB30BaHuUs B MPO(HECCHOHATBHOMN JAEATEIIbHOCTH. |

- 3aKOHAMH TEPMOJAMHAMHKH JIJIsI aHAJIM3a TIPOIIECCOB MepepabOTKH MaTEPHAIIOB;

- MCETOJaMH pacdyeTta TCPMOAMHAMHUUYCCKUX W KUHCTUUYCCKHUX IMapaMETpOB, TCIJIO- U
MaccoIepeHoca MPUMEHHUTEIBHO K TEXHOJOTHYECKAM TIpoIieccaM rmepepaboTKH MaTepUaOB;

- HaBbIKaMU (1)I/I3I/IKO-XI/IMI/I‘~ICCKI/IX pacucToB B TEPMOANHAMHKE n KUHCTUKC
TEXHOJIOTUYCCKUX IMPOUECCOB.

4. O0beM IMCUUIIMHBI U BUIbI Y4eOHOH HATPY3KH

Bua yueOHoi padoThbl Bcero yacos Iarbiii cemecTp
O061mAas/Tpy30eMKOCTh 144 (4 y.e.) 144
AyIUTOpPHBbIE 3aHATHS 79 79
(Bcero)

B ToMm unciie - .
Jlekuuu 36 36
IIpakTHYecKHe 3aHATHS 18 18
JlabopaTopHble 3aHATHSA 18 18
CamocrosiTeJibHasi paboTa 72 72
Bua npomeskyTrouHoit

aT"liC"lPaHHl:Ky dlsamen
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