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1. Ilean ocBoeHMs TMCHUTIIHHBI
K ocnoenvim yenam oceoenus oucyuniunol « Quzuyeckas Xumusy ciedyen Omecmu.

— (opMupoBaHHE Y CTYJIEHTOB IIEJIOCTHOIO IMPEJICTaBICHHUSI O B3aUMOCBSI3M U B3aUMHBIX
Nepexoaax XUMHUECKUX U PU3UUECKUX (POpM JABIKEHHUS MaTepHH;

— TOATOTOBKA CTYJIEHTOB K JESATEIbHOCTM B COOTBETCTBHMM C KBaJIU(PUKAIMOHHOMN
XapaKTepUCTUKOM OakanaBpa mo HampasieHuio 22. 03. 02 "Merautyprus" B ToM yucie GopMHUpPOBAHUE
YMEHHI 10 YCOBEpIIEHCTBOBAHMIO M pa3pabOTKe MPOIECCOB IMOJYyUYEHHUS METAJUIOB, CIUIaBOB U
METAJUIMYECKUX H3JeNUi TpeOyeMoro KadecTBa, a TaKKe IPOLECCOB O0OpabOTKH, MPU KOTOPBIX
M3MEHSIOTCS] UX XUMUYECKUI COCTaB U CTPYKTYypa JAJIsi JOCTHXKEHUS ONPEIEICHHBIX CBOMCTB.

K ocHOBHBIM 3a1a4aM OCBOEHMS IUCLHUIUIMHBI «DU3HUECKas XUMUSD CIEyeT OTHECTH:
— HU3y4YeHHE TEPMUHOJIOTUH, OMPEICNIEHUH W OCHOBOIOJATAIOMIUX (PU3MUECKUX U XUMHYECKHX
3aKOHOB M 3aKOHOMEPHOCTEN;
— MpUOOpeTeHne HaBBIKOB MCCIIEA0BATEIbCKON pabOThl M HAYYHON JNESATEIbHOCTH, UCIIOJIb3YEMBbIX
JUIsL IOJATOTOBKU MPE3EHTAIUM, T0KIaJJ0B U pedeparos.
2.MecTto nucuunimubl B cTpykrype OOII 6akanaBpuara.

Jucnunnuna «dusnueckast XMMUsSD» OTHOCUTCS K BapUaTUBHOM YacTH LUKJIA MaTEMaTHYECKUX
U €CTECTBEHHO-HAay4YHbIX JMCLUUIUIMH OCHOBHOW 0Opa3oBaTeIbHOM MporpamMmbl OakajaBpuara.
JuctunmHa "®duzndeckas XuMus" B3aUMOCBsI3aHA JIOTUYECKA W COJIECPKATEIBHO-METOJAMYECKH CO
ClIeAyIOUMMU AuctuminHaMu 1 npaktukamu OOII 6akanaBpuaTa
B sapuamuenou wacmu 6azoeoeo yuxna (b1):

— Mertoabl aHaIM3a ¥ KOHTPOJIS BELLIECTB;
— OU3NKO-XMMUYECKHE METO/IbI aHAJIN3a BEILECTB;
— 3ammra MeTaioB OT KOPPO3UH;
— Meramtyprudeckasi TEIJIOTEXHHKA;
— Meramtyprudyeckie TeXHOJIOTHH.
3.IlepeyeHpb MIAHUPYEMBbIX Pe3y/IbTATOB 00y4eHHs 0 JUCUUILIHHE (MOIYJIIO0),

COOTHECEHHbIE C IVIAHUPYEMBIMHU pe3yJIbTATaMH 0CBOCHHS 00pa30BaTeIbHOI MPOrpaMMBbl.

B pesynbraTe ocBOEHUS TUCHMIUIMHBI (MOAyJsl) y oOyuaromuxcst (GopMUpPYIOTCS Cielyrolue
KOMIIETEHIIMM H JOJDKHBI OBITh JOCTHUTHYTHI CIENYIOIIHWE pe3yNbTaThl OOydYeHHs Kak dTall
(hopMHUPOBaHUS COOTBETCTBYIOIIUX KOMIETEHIIHIA:

B pesyasbTare
OCBOCHUS
Kon oOpa3oBaTeJIbHOM IlepeyeHb MIIAHMPYEMBbIX Pe3yJbTATOB
KOMIIeTEeHIIUHN NMPOrpamMMbl 00y4yeHus 10 TUCHHUILJIMHE
o0y4arouue 10JKHbI
00J1a1aTh
— 3HAET: MPOBEICHUS M3MEPEHUH W HaOIIOJeHUN B
cdepe npodeccCHoHaNBHOM NEeSITeIbHOCTH,
00pabOTKM W TIPEACTABJICHHS AKCIIEPUMEHTATbHBIX
TAaHHBIX
CriocoOHOCTBIO penraTh
HAVYHO — YMEET: pellaTh Hay4YHO-HCCIIeI0BaTEIbCKIE 3a1a9U
OIIK -5 Y [pu OCYILIECTBICHUN npodeccuoHaTbHON
HCCIIEIOBATEIbCKIE
NesITeNbHOCT € NPUMEHEHHEM  COBPEMEHHBIX
3a/1a4yu pU .
MHOOPMAIIMOHHBIX ~ TEXHOJIOTHMA ¥ MPHKJIATHBIX
OCYIIECTBICHUU
. anrapaTHO-MIPOrPaMMHBIX CPEJCTB
npodeccuoHanbHOM
— WMEeT  HaBbIKU:  TPOBEACHUS  HAYYHO-
NESTETBHOCTH C .
CCIIeIOBATENbCKUX PadOT B MpodeccHoHaIbHOU
MIPUMEHEHHUEM
NeSTETbHOCTY € MPUMEHEHHEM COBPEMEHHBIX
COBPEMEHHBIX N
MHGOPMALIMOHHBIX TEXHOJOTHH M MPHUKIATHBIX
MH(GOPMaIIMOHHBIX
o QIapaTHO-IIPOTPAMMHBIX CPEACTB
TEXHOJIOTHI 1
MIPUKIIATHBIX
anmnapaTHo-




IPOTrPaMMHBIX CPEJICTB
OIIK - 6 CriocoOHOCTBIO — 3HAeT: OCHOBHbIE IUIATGOPMbI U TEXHOJIOTHUH,
pUHUMAaTh 000CHOBAHHBIE[IPOrPaMMHO-aNIapaTHbIE CPEICTBA TS pealn3aliuu
TEXHUYECKUE PEeLIeHHs B [[TpodeccnoHanbHOM e TeIbHOCTH

podeccuoHaIbHON — yMeeT: NMPHUMEHATh OOOCHOBAHHBIE TEXHUYECKHE

NesITebHOCTH, BBIOMPATh [pelIeHHsT B NMPO(ECCHOHAIBHOW  JIEATENILHOCTH,

b PEeKTUBHBIE U BbIOMPATh AP PEKTUBHBIE U OE30MaCHbIE TEXHUUECKUE

0e30macHbIe TEXHUYECKHE |CPEICTBA M TEXHOJIOTHH

CpeACTBA M TEXHOJIOTHH — WMEeT HAaBBIKM: BIAJCHUS TEXHOJIOTUIMHU
000CHOBaHHS TEXHUYIECKHUX pemeHni B

poecCHOHaNBHOM e TEIbHOCTH

4. CTpyKTYypa U cofep:KaHue JUCUMIIHHbI.
OO61mas TpyJ0eMKOCTh AUCIMILINHBI COCTABIISCT 3 3a4E€THHIX eUHUIIBL, T.¢. 108 akagemuueckux
4acoB (13 HUX 76 4acOB — CaMOCTOSITENIbHAsI paboTa CTYJECHTOB).
Paznenst quctummuabl «Du3ndeckas XuMUsD U3y4aroTcs Ha 3 Kypce B 5 ceMecTpe:

o Jleknuu -1 4yac B HEIETIO
. JIaGopatopHsie paboThI - 1 yac B HeaEINO
. dopma KOHTPOJIS - IK3aMEH
OUBNYECKASA XUMUSA

IIsaTbIi cemecTp

BBenenue
[Ipeamer, menu W 3amauyv TUCHUTUIMHBL. 3HAYCHHE (U3MUECKOW XUMHUHU ISl OOecriedeHUs
IKOJIOTHUYECKOH 0€30MacHOCTH OKpYyKaromiel cpenbl v 3(H(HEKTUBHOCTH TEXHOIOTUIECKUX MPOIIECCOB.
OCHOBBI XMMHY€CKOIl TEPMOAUHAMHUKHA

OCHOBHBIE TIOHATHS TEPMOJMHAMUKHU. TepMOAMHAMUYECKHE CUCTEMBI M IPOLIECCHI. YpaBHEHUE
COCTOSIHMSI HJeallbHOTO raza. TeruioTa, paboTa M NpeBpalleHue 3HEpruu. TermIoéMKOCTh Ta3oB,
KUIKOCTEN U TBEPABIX TeJl. 3aBUCUMOCTh TEIUIOEMKOCTH OT TEMIIEPATypPHI.

[lepBblii 3akOH TepMOAUHAMHUKU. I30XOpHBIM, H300apHBIH M H30TEPMUYECKUN MPOILIECCHI.
BHyTpeHHsis »Heprus MW HHTanbOusA. TepMoXuMus, TEPMOXUMHUYECKHE peakuuu, 3akoH ['ecca.
TernoBoi 3(pPeKT XUMUYECKUX PEAKIUH, ero CBsI3b ¢ dHTaNbnuel peakiuu. CTaHmapTHAs SHTAIBIUS
oOpa3zoBanus BemiecTB. CBs3b SHTAJIBINK PEeaKIUU C BHYTPEHHEW sHeprueil. BiusHue TemmnepaTypsl Ha
TETUIOBOH 3P PekT XuMudeckoi peakiuu. 3akoH Kupxroda.

OCHOBBI XMMHYECKOH TePMOJIMHAMHUKH

BTropo#l 3ak0H TepMOAMHAMUKH. DHTPOMNHUS, BEPOSITHOCTHBIM XapaKTep 3HTPONUU. DHTPONUS B
oOpatuMbIXx M HeoOpatumblx mpoueccax. CraHzapTHble 3HAa4YeHMs SHTpomnuu. TermsoBas Teopema
Hepncra, e€ mnpumeHenume nn8 pacy€éra WU3MEHEHMsS OHTPOIMM  XMMHUYECKUX  pEaKLui.
TepmoauHamuyeckue noteHanbsl. CBOOOAHbBIE SHEPTUM B U30TEPMHUUECKOM U U30XOPHOM IpOLieccax.
CrangapTHOe 3HaueHUE CBOOOHOW dHepruu ['ub0ca. Ypasuenue ['n606ca-I'enpmronbina. XuMUYeCKHiA
MOTEHLUA.

TepmMoguHaMuKa XMMHYECKOT0 PABHOBeECHUS

3aKOH AEHUCTBYIOLIMX MacC, KOHCTAaHTAa XUMUYECKOro paBHOBecUs. CBsA3b KOHCTAHTHI PaBHOBECHS
C U3MEHEHHEM CBOOOHOM sHeprun ['nb66ca. YpaBHEHHS HU30TEPMBI U N300apbl XUMUYECKUX PEAKLIUH U
UX TPUMEHEHHUE Ul pacu€TOB XMMHUYECKOTO PaBHOBECHs. 3aBUCHMMOCTbh M300apHOTO0 U XMMHUYECKOIO
MOTEHLIMAJIOB MJICAIbHOTO ra3a OT JaBjeHMs. PaBHOBecHe B pealbHbBIX ra30BbIX cucTemax. Jlerydects u
AKTUBHOCTb.
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®a3oBble pABHOBECHS

dazoBble paBHOBECHS B reTeporeHHbix cucremax. [Ipasuno a3 ['mb6ca. JlaBneHue mapa TBEpIbIX
n Kuaxkux ten. YpasHenue Kitaysmyca-Kianelpona. da3oBble paBHOBECUS B OJHOKOMIIOHEHTHBIX
cucreMax. J[uarpamma COCTOSIHHUSI YUCTOTO BEILIECTBA.

®a3oBbie pAaBHOBECHS B IBYXKOMIIOHEHTHBIX CHCTEMAax

Tepmuueckuit  ananmu3. [loctpoeHwe  nuarpaMm  cOCTaB-TEMIIEpaTypa  KpUCTaUIM3alUU
(rutaBnenmst). OcHOBHBIE THIBI AuarpamMM. [IpaBmio pelyara. PaBHOBecue «KHAKWUN pacTBOP-TIApy.
3aBUCUMOCTH JIaBJICHUSI HACBIIIEHHOTO Mapa OT COCTaBa *UAKOTO pacTBopa. 3akoH Payis. PacTBopsl ¢
MOJIOKUTENBHBIMA U OTPULATEIBbHBIMYM OTKIOHEHHMSIMU OT 3akoHa Payia. CoctaB mapa HajJ pacTBOPOM.
3akonsl KoHnoBanoBa. JluarpamMmbl «COCTaB - JIaBJIEHHWE Iapa» U «COCTAB-TEMIIEpATypa KUIICHUSD).
[Teperonka u pekTuUKAIIHS.

PacTBopbI

Knaccudukanus  pactBopoB.  PazbaBineHHbIE  pacTBOpPBI  HEAJIEKTPOJIUTOB.  JlaBnmeHue
HACBIIEHHOTO0 Tapa pacTBOPUTENs HaJ pacTBOpoM. TemmepaTypsl 3aMep3aHus U KUIIEHUA
pa3baBieHHbIX pacTBopoB. Kpuockonuss u s0ymanockonusi. OcMOC M OCMOTHYECKOE JaBJICHHUE.
PactBops! 3nekTponuToB. [IpuunHbl 1 MEXaHU3M SJIEKTPOIUTUYECKOW aucconuanuu. CBs3b CTENEHU
JTUCCOIMAITMU ¢ M30TOHWYEeCKUM Kodddurmmentom Bant-T'odda. DnaexrponpoBoaMOCTh PacTBOPOB.
VYaenpHas M HSKBUBAJIEHTHAsl AJIEKTPOIPOBOJAMMOCTH PACTBOPOB 3JIEKTPOJIUTOB. KoHAykTomeTpus.
PacTBOpBI CHIIBHBIX 3JIEKTPOIUTOB. AKTUBHOCTh U MOHHAS CUJIa pacTBOpa.

DopMaibHAA KHHETHKA

OcHoBHblE MONOXKEHUSI U TOHATUA. KuHeTndeckass kiaccuuKalusg XUMHUYECKUX PpPEeaKIHi.
MonekysipHOCT, U TOPANOK peakiuu. KuHeTnueckue ypaBHEHHUs pEaKIUi IEepBOrO M BTOPOTO
nopsAakoB. PacuérHeie u rpaduyeckue METObl ONpeesieHUs OPSAKa PeaKIHUH.

Karamm3

BnusiHue TemmepaTtypbl Ha CKOPOCTh XMMHUYECKOW peakUUH. DHEPrus aKTHBALUHU. Y paBHEHUE
Appennyca. Meroapl ompeneNieHUs SHEPTrUU aKTUBALMW. ODHTponus akTuBanuu. Kiaccuduxarms
KaTAIUTUYECKUX TIPOIEeCcCOB. [ OMOTeHHBIi M TeTeporeHHbId KaTanu3. OCOOCHHOCTH JIeHWCTBHS
KaTaJau3aTOpPOB B T€TEPOr€HHOM KaTaJIu3e.

JIEKTPOIHbIC PABHOBECHUS
BO3HUKHOBEHHE CKauka 3JIEKTPOJHOIO IOTEHLMAada W JBOMHOIO 3JIEKTPUYECKOIO CJIOs Ha
IPaHULE «METAJUI-PACTBOP JIEKTPOJIUTA». TepMOAMHAMUYECKOE BBIPAXKEHUE JIsI CKAauKa 3JIEKTPOIHOTO
noreHnuana. Ypasuenue HepHcra. Knaccudukanus snexTponoB. DiekTpoxumudeckue nenu. Cesi3b
SHCKTpO}IBHX(ymeﬁ CUJIbl C TCPMOJUHAMHUYCCKUMH XapPaKTCPUCTHKAMMU. HOTGHHI/IOMGTpI/Iﬂ u eé
IIPUMEHEHNE.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

Mertoguka  npenoxaBaHMs — OUCUMIUIMHBL  «Dusznueckas  XUMHS» U pealnsanus
KOMIIETEHTHOCTHOTO TIOJXOJa B M3J0KEHMH W BOCHPHUATHM Marepuana IpeayCMaTpUBAET
UCIOJb30BaHUE CJIEIYIOIUX AaKTHBHBIX M HHTEPAKTHBHBIX (OPM MPOBEACHUS TPYHIOBBIX,
UHAUBUAYAIbHbIX, ayJUTOPHBIX 3aHATUH B COYETAHUM C BHEAYAUTOPHOM paboOTOM C LENbio
(opMHUpPOBaHUS U Pa3BUTHUS MPO(ECCUOHATBHBIX HABBIKOB 00YYaIOLIMXCS:

e  WCTOJIb30BaHUE TPATUIMOHHBIX (HOPM MPOBEECHHS JEKIIMOHHBIX 3aHATHH (C HCIIOIB30BaHUEM

MIpe3eHTAIH );

e  HCHOJH30BAHWE HHTEPAKTUBHBIX (POPM TEKYIIETO KOHTPOIS B OPME Ay TUTOPHOTO U

BHEAYIUTOPHOTO UHTEPHET - TECTUPOBAHUS.

VY aenbHbIN Bec 3aHATHH, TPOBOJUMBIX B MHTEPAKTHBHBIX (DOpMax, OMpEEsIeH IIaBHOW LIEJbIO
o0pa3oBaTeNbHONW MPOTPaMMbl, OCOOCHHOCTBIO KOHTMHI€HTa OOyYaroIluXcs U COJepKaHHUEM
JUCIUIUTMHBL «Du3nueckoil XuMuUM» U B LEJIOM MO AMCHUIUIMHE cocTaBiseT 50% ayauTOpHBIX
3aHATUH. 3aHATHS JIEKLIMOHHOTO THUMa cOCTaBIAOT 50% oOT o0beMa ayAUTOPHBIX 3aHITUH.

6.OneHo4YHbIE cpeIcTBA /15 TeKyIIero KOHTPOJISA YCIeBaeMOCTH, TPOMEKYTOYHOM aTTeCTAllUU 10
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HUTOraM OCBOCHUS TMCHMILIMHBI M Y4eOHO-MeToAuYecKoe o0ecneyeHue CaMoCTOATEIbHOM padoThl
CTY/€HTOB.

B mporiecce 00y4eHHs UCTIONB3YIOTCS CIICAYIOIINE OLIEGHOYHBIE CPEJCTBA TEKYIIETO KOHTPOJIS
yCIEBAEMOCTH M MPOMEKYTOYHON aTTeCTallUU:

1. VYcTHBII onpoc 1O BEITIOTHEHHBIM JIA00PATOPHBIM paboTaM u KOHTPOJIBHOE JOMAITHEE 3a/1aHue

0 KaXKJ10¥ TeMe JUCLMILTUHBI ;

2. HWroroBas arrectanus B popMe 3K3aMeHa B TSITOM CEMECTPE.

OneHoYyHbIE CPENICTBA AJISl TEKYIIEro KOHTPOJIS YCIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE
BOMPOCHI U 33J]aHKs K KaXI0H JIabopaTOpHOU paboTe U KOHTPOJIBHOE JIOMAIIHEEe 3aJaHue TI0 KaKIOU
TEeME IUCUUTUIMHBI.

O0pa3zer KOHTPOJIBHBIX BOIIPOCOB M 3aJlaHHid TPUBEJCHBI B KXKIOH JIabopaTopHOH padoTe.
O06pa3zel; KOHTPOJIBHOTO JOMAIIHETO 33/1aHUs U1 IPOBEICHUS TEKYIIEro KOHTPOJIS M0 KaX 101 TeMe
AUCHUIUIMHBI ITIPUBCACHLI B y‘-Ie6H0-M€TOI[I/I‘-IeCKOM KOMIIJICKCE AUCIIUIIIINHBI.

O06pa3ibl KOHTPOJIBHBIX BOIIPOCOB U 33JaHUM JUIsl POBEACHUS TEKYIIETO0 KOHTPOJIS, BOIIPOCHI U
3aa4U K 3K3aMCHAIIMUOHHbBIM 6I/IJIeTaM IMPUBCACHBI B IIPUJIOKCHUHA 2.

6.1. ®oHI OLIEHOYHBIX CPEACTB AJIsl IPOBEICHUS MIPOMEKYTOYHON aTTeCTAlMU 00y4aloIMXCH 110
AUCHHUIIMHE (MOAYJII0).

6.1.1. IlepeyeHp KOMIIETEHIIUI ¢ YKa3aHUeM 3TanoB X GopMHUPOBaHUS B Mpolecce
OCBOEHUsI 00Pa30BaTeJIbHOI MPOrPaMMBbl.

B pe3ynbrate 0ocBOSHUS AUCHUTUIHHBI (MOYJIs1) GOPMHUPYIOTCS CICAYIOIINE KOMIETCHIIUHN:

Kon B pesyabTate ocBoOeHus1 00pa30BaTeJbLHOH NPOrPaMMbl 00y4aromiics
KOMIIETEeHIIUH JO0JIKEH 00/1a1aTh

CrnocoOHOCThIO pelllaTh HAyYHO-UCCIIENOBATEIbCKHE 3aJaud MpH

OIIK -5 o
OCYIIECTBICHHH TNPOPECCHOHANBHON JEATENIFHOCTH C NPHUMEHEHHUEM
COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHH W  MPHKJIAIHBIX
annapaTHO-MPOTPaAMMHBIX CPEJICTB

OIIK-6 CrocoOHOCThI0O MPUHUMATh OOOCHOBAaHHBIE TEXHUYECKHE pEIICHUS B

npoecCHOHaIbHOM  NIeATeNbHOCTH,  BbIOMpaTh  3(PQEeKTHBHbIE U
0e30macHbIe TEXHUYECKHE CPEICTBA M TEXHOJIOTHH

B mpormecce ocBoeHHsi 00pa3oBaTeIbHON MPOTpaMMbl JaHHBIE KOMIIETCHIIMH, B TOM YHCIIE HX
OTACIBbHBIC KOMIIOHCHTHI, q)OpMI/Ip}IIOTCSI IIO3TAaIlHO B XOJ€ OCBOCHUA OGy‘-I@.IOH_II/IMI/ICSI JUCIHUITIIINH
(Momynei), MpakTUK B COOTBETCTBHH C YUYEOHBIM IUIAHOM W KaJleHAapHBIM TrpadukoM y4eOHOTO
npoiiecca.

6.1.2. Onucanue nokasareseidl M KpUTepueB OLlCHUBAHUS KOMIIETeHIM, (GopMHUpyeMBIX 110
HTOraM OCBOCHHS JMCUMILIMHBI (MOLYJI51), OMHCAHME IIKAJ OLlCHUBAHMS.
[Tokazarenem oleHUBaHHUS KOMIIETEHLMH Ha pa3IUYHbIX dTanax ux (popMHUpOBaHUS SBISETCA
JOCTHKEHHE 00yUYaIOIIMMUCS TUNIAHUPYEMBIX PE3yJIbTaTOB 00yUYeHHS 110 JUCLUIUIMHE (MOIYIIIO).

OIIK-5 HayuHble ucciie0BaHUsA

Kpurepun oueHuBanus
IHoka3zarennb
2 3 4 5
3HATh! OO6yuatonuiics Obyuaromuiics OO6yuaronuiics OO6yuaromuiics
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OCHOBHBIE

¢usnueckue
XHMHUYECKHE

3aKOHBI u
3aKOHOMEPHOCT
u, THUIIOBBIE
pemieHust Ui
UX BBISIBICHUS

JEMOHCTPHUPYET MOIHOE
OTCYTCTBHEC MU
HEJ0CTaTOYHOE
COOTBETCTBHE
TpeOOBaHUSAM
CIIEAYIOIINX 3HAHUM:
OCHOBHBIX (PU3UYECKUX
U XUMHUYECKUX 3aKOHOB
Y 3aKOHOMEPHOCTEM,
TUTIOBBIC PEILICHUS JJIsI
UX BBISIBIICHUS

JEMOHCTPUPYET
HEIOJIHOE
COOTBETCTBHUE
TpeOOBaHUSIM
CJIEIYIOIINX 3HAHUM:
OCHOBHBIX
(bU3MIeCcKuX 1
XUMUYECKUX 3aKOHOB
Y 3aKOHOMEPHOCTEH,
TUIIOBBIE PELLIECHUS
JUTSL X BBISIBIICHHUS.
Jlonyckarores
3HAYUTENIbHbIE
OLIMOKHU, TPOSIBIIETCS
HEJ0CTaTOYHOCTh
3HaHWUM, 10 pALY
noxkasarejiei,
oOyJaroruiics
WCIIBITHIBAET
3HAUYUTEIbHbIE
3aTpyAHCHUS TIPH
OIIEpUPOBAHUU
3HAHUSIMU.

JEMOHCTPHUPYET
YACTUYHOE
COOTBETCTBHUE
CIEAYIOIINX 3HAHUM:
OCHOBHBIX
(bU3HYECKUX U
XUMUYECKHUX 3aKOHOB
Y 3aKOHOMEPHOCTEN,
TUIIOBBIE PEILICHUS
JUTSL X BBISIBIICHUS,
HO JIOITyCKarTCs
HE3HAYUTEIIbHBIC
OIITNOKMU,
HETOYHOCTH,
3aTpyAHCHHS TIPH
AHATTUTUYECKUX
onepanusx.

JEMOHCTPHUPYET
TIOJTHOE
COOTBETCTBHUE
TpeOOBaHUSIM
(1330111504
3HAHUM:
OCHOBHBIX
(bU3UYeCKUX H
XUMHYECKHUX
3aKOHOB U
3aKOHOMEPHOCTE
U, TUTIOBEIC
pElIeHUs IS UX
BBISIBJICHUS,
cB0OOOHO
OnepupyeT
IPUOOPETEHHBIM
Y 3HAaHUSIMU.




yMeTb: OOyuaromuiics He OO0yuarommiics OO0yuaromuiics OO0yuaromwmiics
BBIOMpAT U | ymeer uiu B JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
HPUMCHATH HEJIOCTATOYHOM CTENEHH | HETOJIHOE YaCcTUYHOE HIOJIHOE
;4:1?1?1[351 yMEeT BBIOHpATh U COOTBETCTBUE COOTBETCTBHE COOTBETCTBUE
THIOBBIX 3ajay | TPHMEHATE METOZIbI CIIENYIONIUX YMEHUHN: | CIEAYIONIMX YMEHHUN: | CIeAYIOIMUX
B 06acTy | PEIIEHHS THIIOBBIX BBIOUPATH U BEIOUpATH U YMEHUM:
pusnyeckoit 3a7a4 B o0JlacTu MIPUMEHSATH METOJIBI MPUMEHSTH METO/IbI BBIOMPATH U
XHUMHUU, (bU3HYECKON XUMUU pelIeHUs] TUTTOBBIX pelIeHuUs! TUTIOBBIX MPUMEHSTh
3ama4 B o0sacTu 3amay B o0yacTu METOBI
(bU3NIECKO XUMHUH. (du3nyecKol XUMUM. | pelIeHus
Jonyckarores YMeHHs OCBOCHBI, HO | THUIIOBEIX 3a/1a4 B
3HAYNUTCILHBIC JIOTTY CKaIOTCS obOnactu
OIIUOKH, MPOSBIISICTCS | HE3HAYMTEIIbHBIE buzmveckoit
HEIOCTATOYHOCTh OIITNOKMU, XAMUA
YMEHHI, TI0 Py HETOYHOCTH, CB00OOIHO
MOKa3aTeJieH, 3aTpyAHCHHS TIPH OTIepUpYyET
oOyuaromuiics AHAITUTUYECKHX npUOOpPETEHHBIM
HCIBITEIBAET oTiepanusx, U YMEHUSIMH,
3HAYNUTCIILHBIC MEPEeHOCE YMEHUN Ha | MPUMEHSIET UX B
3aTpyaHEHUS TPy HOBBIE, CUTYaIUsAX
ONepUpPOBAHUU HECTaHJapTHbHIE MIOBBIIIICHHOM
YMEHHSIMH TIPH UX CUTYyallUH. CJIOKHOCTH.
MepeHoce Ha HOBbIE
CUTYaI1H.
BJIA/IETh: OOyyaromumiics He OO6yuarommmiics OOyuarommmiics OOGyuaromumiicst B
HaBBIKAMH BJIaJieeT WM B BJIaJeeT HaBBIKAMU YaCTHYHO BlIageeT MOJIHOM 00beMe
(usnko- HEJIOCTATOYHOM CTETICHH | (PM3UKO-XMMHYECKOTO | HaBBIKAMHU (HU3UKO- BJIAJICET
XMMHUYECKOTO BJIaJic€T HaBLIKAMU agajm3a B o0JyiacTu XUMHUYECKOTO HaBBIKaMHU
aHaJln3a B (U3UKO-XUMHYECKOTO METaJITyprudecKux aHaJu3a B 00J1acTH ¢uzuKo-
obsactu aHaJIM3a B 00/1acTH MPOIIECCOB. METAILTyPrUdecKuxX XAMHYECKOI0
METaJUIyprudec | merammypruyeckux OO0yyaromwmiics npoueccoB. HaBelkn | aHayinsa B
KHX IPOLUECCOB | mponeccoB HUCHBITBEIBAET OCBOCHBI, HO oOJactu
3HAYNUTCILHBIC JIOITyCKarOTCSI METaJUTyprHYeCcK
3aTpyAHEHUS IPU HE3HAYUTEIbHBIC HX TIPOLIECCOB,
MIPUMEHCHUY HABBIKOB | OIIMOKH, c¢BOOOIHO
B HOBBIX CUTYallUsX. HETOYHOCTH, MIPUMEHSIET
3aTpyIHEHUS TpU MOJTyYeHHbIE
AHATUTUYCCKHX HaBBIKH B
onepanusx, CUTYaIUsIX
MEPEHOCE YMEHUM HA | TOBBILIEHHOMN
HOBBIC, CIIOKHOCTH.

HECTAHIAPTHbIC
CUTYyallHH.




OIIK-6 — IIpunsTue pemeHuit

3HATD: OO6yuarommiics OO6yyarommiics OO0yuarommiicst OO6yyaronuiics

OCHOBHBIC JIEMOHCTPHUPYET JEMOHCTPHUPYET JIEMOHCTPHUPYET JEMOHCTPHPYET

MIOHSTHS , MOJTHOE OTCYTCTBUE | HEMOJHOE COOTBETCTBUE | YaCTUUYHOE MIOJTHOE

3aKOHBI U WM HEJOCTATOYHOE | CIEAYIOIIUX 3HAHUI COOTBETCTBUE COOTBETCTBHE

MOJIEIU COOTBETCTBHE OCHOBHBIC IOHATHS , CIEeYIOIINX 3HAHUI: | CIEAYIOLINX

TEPMOJIMHAMHUK | CJICIYIOIIUX 3HAHHUH: | 3aKOHBI U MOJICITH OCHOBHBIE IIOHSTHS , | 3HAHUIA:

1, XUMHAYECKOM | OCHOBHBIC MOHSITHS , | TEPMOJIUHAMUKH, 3aKOHBI U MOJICIU OCHOBHEIE

KHHETHKHU, 3aKOHBI U MOJIETIU XUMHUYECKON KMHETUKH, TEPMOIMHAMHUKH, MTOHATHS ,

MepeHoca Teria | TEpPMOJANHAMUKH, MepeHoca Terjia ¥ MacChl. | XUMHYECKOM 3aKOHBI U

M MaccChl. XHUMHUYCCKON Jonyckarores KWHETUKH, TIEPEHOCA | MOJIEIIHN

KHUHETUKH, IEPEHOCA | 3HAYUTEIbHBIC OIIMOKH, | TETia ¥ MacChl, HO TEPMOIMHAMHUKH,
TEIIa ¥ MaccCHI. TIPOSIBIISCTCS JIOITYCKAIOTCS XUMHYECKOH

HEJIOCTATOYHOCTh HE3HAYUTEIbHbBIE KUHETHUKH,
3HAHWM, M0 PAAY OIINOKH, IepeHoca Teria
IoKa3aTesIeH, HETOYHOCTH, M MaCCHI,
oOyyJaromuics 3aTpyAHCHHS TIPH CBOOOJTHO
HCIIBITHIBAET AHATTUTUYECKUX OTIepUpyeT
3HAYUTEIbHBIC omnepanusix. MPUOOPETEHHBIM
3aTPYTHCHUS TIPH ¥ 3HAHUSIMU.
OTICpUPOBAHUY 3HAHUSIMU
MIPU UX MEpEeHOCe Ha
HOBBIE CUTYalIUU.

yMeThb: OOyuaromuiics He OO0yuaromuiics OOyuarommiics OO0yuaromuiics

Hcnonp30BaTh | yMeeT WU B JTEMOHCTPUPYET JIEMOHCTPHPYET JTEMOHCTPUPYET

OCHOBHBIE HEJIOCTaTOYHOM HEIIOJIHOC COOTBETCTBUC | YaCTHYHOE IOJIHOC

ITOHSITHS, CTETICHU yMEET CIEIYIOMINX YMEHUM: COOTBETCTBHUE COOTBETCTBHUE

3aKOHBI U HCIIOJb30BaTh UCTIOJB30BaTh OCHOBHBIC | CIICAYIOIIMX YMEHUM: | CIEIyIOIINX

MOJIETU OCHOBHEIC TTOHSATHS, | ITOHSATHS, 3aKOHBI U HCIIOJIb30BaTh YMEHHIA:

TEPMOJAMHAMUK | 3aKOHBI U MOJIEIHN MOJIeTM TEPMOJUHAMUKY, | OCHOBHBIC TIOHSATHUS, HCIIOJIb30BAaTh

1, XUMAYECKOW | TePMOJAUHAMUKH, XUMHYECKON KUHETUKH, 3aKOHBI U MOJIEIU OCHOBHEIE

KHHETHKHU, XUMHYECKOMH NepeHoca Terla U MacChl | TEPMOJUHAMUKH, ITOHSTHS, 3aKOHBI

nepeHoca Teria | KUHEeTHKH, IepeHoca | B Ipoleccax XUMHYUECKOMH U MOJIEIU

1 Macchl B TEeIIa ¥ MacChl B METAILTY PTHYECKOTO KHHETUKH, TIEPEHOCA | TEPMOTUHAMHUKH,

mporeccax mporeccax MIPOU3BOICTBA. TeIlIa ¥ MacChl B XUMHUIECKOM

MeTaJUTypruuec | Merajuryprudeckoro | Jlomyckarores mporeccax KHHETHKH,

KOTro MIPOU3BOICTBA. 3HAYUTENbHBIC OMIMOKH, | METAIUTYPTUYECKOT0 | MEepPeHoca Teruia

MIPOU3BO/ICTBA. MIPOSIBIISICTCS MIPOU3BO/ICTBA. M Macchl B
HEJIOCTATOYHOCTh YMeHHUs OCBOCHBI, HO | Mpoleccax
YMEHHH, TI0 PSAIY JIOITYCKAOTCS METaJLTyPrHYeCcK
IoKa3aresieH, HE3HAYUTEIIbHBIC oro
oOyyJaronuiics OIINOKHU, MIPOM3BOICTBA.




UCTIBITHIBACT HETOYHOCTH, CBoOon
3HAYUTEIIbHbIC 3aTpyAHEHUS IIpU onepup
3aTpyTHEHUS TIPH aHAINTHYECKUX puoop
OIICpPUPOBAHUH oTepanusix, NepeHoce | U yMeH
YMEHHSMH TIPH UX YMEHUI Ha HOBEIE, IpUMEH
HIepeHoce Ha HOBBIE HeCTaHJapTHbIC CcHTYyaI|
CHUTYaIIH. CHUTYaIUH. TIOBBIIIIE
CITO’KHO
BJIAJIETh: OOyuaromuiics He OOyuatomuiics Biageer | OOyuaromuiics OO6yua
3aKkoHaMu BJIAJICET WJIH B 3aKOHAMH JaCTHYHO BIIaJICeT TIOJTHOM
TEPMOIMHAMUK | HEIOCTATOYHON TEPMOAMHAMUKH JIJISI 3aKOHAMH BIIAJICET
W JUIS aHaJu3a | CTETICHU BIIaJieeT aHaM3a TEpPMOAMHAMUKY JJIsI | 3aKOHA
METaJUTypruyec | 3aKOHaMH METaJLTYPrHYECKHX aHanM3a TEPMOJT
KHUX TPOIECCOB. | TEPMOAUHAMMKH JUIA | TPOIIECCOB, METaJLTy PrUuecKuX IUISL aH
aHaIM3a JOITy CKAIOTCS IPOIIECCOB, MeTasul
METAUTypPrHYeCKHX | 3HAYNUTEIbHBIC OIIHOKH, HaBBIKM OCBOEHBI, HO | X TPOIL
IPOLIECCOB. IPOSIBIISIETCSI JIOTTy CKAIOTCs cB00OOJ
HEOOCTATOYHOCTD HC3HAYUTCIIbHBIC IpUMCH
BJIaACHUA HaBbIKaMU I10 OIHI/I6KI/I, moJryuc
psALy moKa3aTresnei. HETOYHOCTH, HAaBBIKU

OOyuarommmiics
UCIIBITBIBACT
3HAYUTCJIIBHBIC
3aTPYAHECHUS IPU
NPUMEHEHUU HABBIKOB B
HOBBIX CUTyallHsdX.

3aTpyAHEHUS TIPH
AHAIIMTHYECKUX
onepanusx, epeHoce
YMEHUI Ha HOBBIE,
HECTaHIapPTHHIE
CUTyaluH.

a. llIxanabl oleHMBaHUA pe3yJabTaToB HpOMe)KyTO‘IHOi;I aTTeCTallum U

X onucanue: Gopma NPOMeKYTOYHOM aTTECTAIMU: IK3aMEH.
oOyJaroruxcsi B (QopMe SK3aMEeHa TPOBOJIUTCS  TIO

[IpoMexxyTouHast aTTecTanus
pe3yabTaTam

BBITIOJTHEHUSI BCEX BHJOB Y4eOHOIHl paboOThl, MPEAyCMOTPEHHBIX YYEOHBIM IUIAHOM II0
muctumiuHe "®dusnueckas XuMusA"', TMPU ITOM YUHUTHIBAIOTCS PE3yNbTaThl TEKYIIETO
KOHTPOJISI yCIIEBaéMOCTH B TeueHHe cemecTpa. OlEHKa CTENeHUu JOCTHKEHHS
00yYaroIMMHUCS IUIAHUPYEMbIX pe3yJbTaTOB OOy4YeHHMS MO JUCLUIUIMHE MPOBOJIUTCS
npernojaBaTeNieM, BEAYIIUM 3aHATUS Mo auciuminHe . [lo uToraM mpoMexyTOUHOM
aTTeCTalldd 10  JUCUUIUIMHE  BBICTaBIsieTCA  OleHKa  "ornuyHo",  "Xopomo",
"yIOBIETBOPUTENBHO" MU "HEYOBIETBOPUTEIBHO"

K npomexyTOyHOH aTTecTalMy JOIMYCKArTCs TOJIbKO CTYJEHTHI, BBHIIOJHUBIINE BCE
BUIbl yueOHOW paboThl, NPENYyCMOTPEHHBIE pabodeil MporpaMMoll MO AMCLUUILIMHE
"®uznyeckass XuMus'": BBITOIHWIN W 3alUTHIA JIA0OpATOPHBIE PaOOThI M KOHTPOJIBHOE
JIOMallTHee 3a/1aHue.



MIxkana oueHNBaHUA

Onucanue

OT1iu4HO

Boimonnensl Bce BHAbI  y4eOHOW pPalOThHI, MPEeRyCMOTPEHHbI
yueOHbIM Mm1aHoM. CTyJIeHT JeMOHCTPUPYET COOTBETCTBUE 3HAHUI
YMEHHH, HaBBIKOB TNPUBEAEHHBIM B TaOMUIE IOKa3aTelsimM
onepupyeT MNPHOOPETEHHBIMU 3HAHUSAMH, YMEHHMSMH, HaBBIKAMH
MPUMEHSIET X B CUTyalUsX MOBBIIIEHHON cioxHocTu. [lpu 3T0
MOTYT OBITh JOMYIIEHbl HE3HAUYUTEJIbHBIE OIIMOKH, HETOYHOCTH
3aTpyJHEHUS] TPU AHAIMTUYECKUX OINepalusX, MpU IEePeHOC
3HAHUU U YMEHUI HA HOBbIE HECTAHJAPTHBIE CUTYyallUH

Xoporio

HaBbiku OCBOEHBI, HO [IOMYCKalOTCS HE3HAUYUTEIbHBIE OIIUOKU
HETOYHOCTH, 3aTPYJHCHHS TIPU AHAJIUTUYECKUX  OIMEpPALMAX
IIEPEHOCE 3HAHUM, YMEHHUM U HABBIKOB HA HOBBIE HECTAHAAPTHBI
CUTYyalllH.

Y 10BIETBOPUTEIBLHO

OOyuaromuiicsi JTEeMOHCTPUPYET HEIMOJIHOE COOTBETCTBUE 3HAHMM
YMEHHH, HaBBIKOB MpPHUBEJCHHBIM B TaOJHMIAX TOKa3aTenei
Honyckarorcst 3HAYUTEIIbHbIE OIIUOKH, MPOSIBIISIETC
HEJIOCTAaTOYHOCTh 3HAHUH MO Psiy MOoKa3aTesneH.

HeynosneTBopuTenbHO

He BeimomHen oauH wiaM  Oojiee BHJIOB Y4eOHOH pabOTHI
MIPEAYCMOTPEHHBIX y4eOHBIM IIJIAHOM. OO6yuarommuiic
JIEMOHCTPHPYET HEMOJIHOE COOTBETCTBUE 3HAHUHN, YMEHUH, HABBIKO
MPUBEJICHHBIM B TAOJHUIIE MTOKAa3aTeJeH, JOMyCKAOTCsl 3HAYATEIBHBI
OLIMOKH, TPOSBISAETCS OTCYTCTBUE 3HAHUM, YMEHHH, HAaBBIKOB I
pany mokaszareneid. OOydaromuics WCTIBITHIBACT 3HAYUTEIIBHBI
3aTpyAHEHUS MpPHU ONEPUPOBAHMM 3HAHMAMU M YMEHHMSAMHU NPH U
MepeHoce Ha HOBBIE HECTAHIAPTHBIC CUTYAIINH.

DoH/IbI OLIEHOYHBIX CPeACTB npeacTaB/jeHbl B [Ipuiio:kennu 2 Kk padoueit

nporpamme. 7.Y4eOHO-MeTOAUYECKOEe U MH(OPMAITUOHHOE

odecreuyenye IMCHUIIINHBI.

a) OCHOBHAasI JIUTepaTypa:

1. ®dusuveckas xumus: B 2-X kH.: yueO. s By30B /K.C.Kpacnos, H.K.BopoObes,
N.H.I'onues u ap.; nox pea.K.C.Kpacnosa .-3-e u3z., ucnp .-M. :Beicii. mikosa
Ku. 1:Crpoenue BemectBa. Tepmoannamuka.-2001.-512c¢.:um .

2. ®wusnueckas xumus: B 2-X kH.: yue0. s By3oB /K.C. Kpacuos, H.K. BopoOneB,
WN.H. I'ogues u ap.; nox pea. K.C. Kpacnosa .-3-e uza., ucnp .-M. :Beicur.mk. KH.
2:OnexTpoxuMus. XuMudeckasi KuHeTuka u katanus.-2001.-320c.:u.

0) JOMOJTHUTEIbHAS JINTepaTypa:

1. XKyxoBunkuii A.A.  Dusnueckas xumus : yue0. as By3os . ['pud MO
/A.A.XKyxosunkuid, JI.A.llIBapiiman .-3-e 3., nepepad. u aom.-M.
:Mertannyprus ,1976.-543c.

2. Kpartkuii cripaBOYHHK (PU3UKO-XUMHYECKUX BEIMYMH/ O] penakiueit Papnens A.A.,
[Tonomapésoit A.M.-Cnb: CnenuanbsHas auteparypa, 1998-198 ¢



B) NporpamMMHoe odecriedenne u UHTepHeT-pecypchbl:
[Iporpammuoe obydenue He npeaycMoTpeHo. MTHTepHeT-pecypehl BKIIOYAIOT yueOHO-
METOJIMYECKUE MaTepHalIbl B 3JIEKTPOHHOM BHJIE, IPECTABICHHBIC HA caiiTe

http://lib.mami.ru/ebooks/ B pa3uene
«bubnmoreka» http://lib.mami.ru/lib/content/elektronnyy-katalog

1. Teopermueckue © TPAKTHYECKHE OCHOBBI (DHU3UYECKON XUMHUHU:  ydeOHOE
nocobue,MakapoB A. I'., Caruna M. O., Pazno6pees /I. A. c.7-30; ¢.86; c. 136-138

http://www.knigafund.ru/books/183555

2. ®opmanbHasg KMHETHKA: yueOHoe nmocobue,bymumoposa . B.,
lansmernunos 1O. T'., SApomesckas X. M c. 1-7; 24-45
http://www.knigafund.ru/books/186411

3. ®usmnueckas XUMUSL. B 2 KH. Ilon pen. Kpacnona K.C.c

235 http://www.alleng.ru/d/chem/chem91.htm ¢.61-79
4. Dxonornueckas xumusa Ynbucoa H.B., Jlonrans E.K.
http://www.xumuk.ru/ecochem/1.html

c.7-12
dusnueckass XUMHUSL. YueOHuK JUISL 0akanaBpoB
Kynpsmesa H.C., bonnmapena JLT.

https://www.biblio-online.ru/viewer/90D129B7-F226-44D2-BDDB-9C2B7E4EDBDD#page/32

6. dusmyeckas U KOJUTOUTHAS XUMUS 2-€ U3/, TIep. U 10T, YUeOHUK U
MIPAKTUKYM JUIs ipukiaaHoro Oakanaspuata Kynpsmesa H.C., bonnapesa
JLI https://www.biblio- online.ru/book/2DA78425-E69E-4850-91ED-
390A7527473F c.15-183; 189-201;227-258

7. BapuaHThl KOHTPOJIbHBIX 3aJlaHUM M0 JUCUUIUIMHE TPEACTaBICHBI HA CaiiTe

http://www.chem.msu.su/rus/teaching/roschina/physchembiol.pdf PrixoBa
O.H.,Pommnaa T.M., Hoocenos A.U., Tudnosa JI.A., Ycnenckas 1.A.

dusnueckas XuMus U1 OMOJIOTOB B 3a/1a4ax, BONPOCax U oTBerax ¢.34-54http://i-

exam.ru,http://fepo.ru http://xumuk.ru/;http://www.chem.ac.ru/;
http://www.himiinet.ru/; http://chemistry.narod.ru/

MarepuajibHO-TeXHHYECKOe o0ecredyeHue QU CIUIINHbBI.
CrnennanuzupoBanHas yueOnas madoparopust HOLl «Xumbnorex» aya. ITK529

000py10BaHa BHITSHKHOW BEHTUJISAIMEH, CHA0KEeHA BOJON U DJIEKTPHUECTBOM.

Jns mpoBeneHus J1abopaTOPHOrO MPaKTUKyMa HCIOJIB3YIOTCA — CIEAYIOLIIe
COBpPEMEHHBIE TPUOOPHI 000y IOBaHHUE:!
Buckozumerpsr BITK-2
Cranarmomertp -1
HNonomeps! (Dkcnepr)- 2
Konaykromerp Oxcneprt-1
Becor BJIP-200- 1
Becst BJITK- 500- 1
Tepmocratsl — 2
MarHuTHble MeIIaaKu-3
®dotomeTp DkcnepT — 1
10. Kynonomerp Oxcneprt-1
11. Ilepconanbupiii KOMIbIOTEP Pentium-4-1
12. CrexnsiHHAsT XUMHYECKask TIOCy1a (XUMHUYECKHE CTaKaHbl, KOJIObI, MEPHBIE
WIMHIPGI, OIOPETKH, IITaTUBBl METANINYECKUE, XUMUUECKHE PEAKTUBBI)

e e A o e

9. MeToanuyeckue peKOMEHIALMH VIS CAMOCTOSATEIbHOI padoThl

CTYACHTOB ba3oBas camocTosiTeJIbHAS paﬁoTa CTYACHTOB BKJIIIOYA€T CICAYIOIUEC
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(dbopMbI paboT: U3yueHUe
JEKIIMOHHOTO MaTepualia, IpeaycMaTpUBalONIMe TNpopabOTKy KOHCHEKTa JEKIHHA H
yueOHO JInTepaTypbl; U3yUeHHE JTUTEPaTypbl M 3JIEKTPOHHBIX MCTOYHHUKOB HMH(pOpMAINY;
M3y4YeHHE MaTepuana, BBIHECEHHOTO Ha CAaMOCTOATEIbHOE H3yu€HHUE; IOATOTOBKAa K
n1abopaTOpHbIM paboTaM; IMOATOTOBKAa K TEKYIIEMY KOHTPOJIO 3HAHUH (KOHTPOJIBHOM
pabore).

Jlomo/IHMTeIbHAS  CAMOCTOSITeJIbHAA  pa0oTa  CTYJIEHTOB HalpaBieHa Ha
yrayOleHne M 3aKpeIuleHHe 3HAaHUM CTyJIeHTa, Pa3BUTHE AHAIUTUYECKUX HaBBIKOB IIO
npobnemaruke yueOHol aucuumianHbl. K Hell OTHOCATCS: MOATOTOBKA K 9K3aMEHY; y4acTHe
B HAYYHBIX CTYACHYECKHX KOH(EPEHIINAX, CEMHUHAPAX U OJIUMITHAAX.

B kypce «®usmueckas XuUMHs» IPeIyCMOTPEHbI: ayJUTOpPHas M BHeayAUTOPHAs
CaMOCTOSITENIbHBIE PaOOTHI.

Ayoumopnas camocTosiTeNnbHasi paboTa MO JAMCIUIUIMHE BBITIONHAETCS Ha Y4eOHBIX
3aHATUSAX TOJ| HEMOCPEICTBEHHBIM PYKOBOACTBOM IPENOAaBaTeNs U MO €ro 3aJaHusM.
OCHOBHBIMU (pOPMAaMHU CaMOCTOSITETIHHON pabOThI CTYJICHTOB C y4acTHEM IperoiaBaTeneit
SBJIIOTCS: TEKyIIME KOHCYJbTAllMM; NMpPUEM U pa30op 3agaHuil (B 9achl J1aOOpaTOPHBIX
pabor).

Brneayoumopnas camocTosiTenbHass paboTa BBIIOJHAETCS CTYJSHTOM IO 3a/aHUI0
mpernojiaBaTensi, HO 0€3 ero HemocpeaCTBEeHHOro ydactus. OCHOBHBIMH (hopMamu
CaMOCTOSITENIbHOW ~ pa0OThl  CTYAEHTOB 0€3 ywacTusi MpernojaBaTeneil  SBISIOTCA:
(dbopMHUpOBaHNE M YCBOCHHE COJACP)KAaHHUs KOHCIEKTa JIEKIMH Ha 0a3e peKOMEHIOBaHHOU
yueOHOM  juTepaTyphl, BKIOYas HHGPOpPMALMOHHbIE  00pa3oBaTeNbHBIE  PECYPCHI
(37IeKTPOHHBIC YUCOHWKH, ICKTPOHHBIE OMOIMOTEKH | Jp.); MOATOTOBKA K J1a00paTOPHBIM
paboTaM ,BBIIIOJTHEHUE PACUETHBIX 3a/1aHUI.

10. MeToguyeckue peKOMeHAAUNH /IJIsl TPenoxaBaTeist
Paznensl nucuuminnel «@u3ndeckas XUMUs» U3ydaroTcsl Ha 3 Kypce B 5 cemecTpe U
BKITIOYAIOT: JICKITUH, TA00OPATOPHBIE pa0OThI, CAMOCTOSTEIBHYIO PabOTy CTYICHTOB.
Jlekuus no aucuuruinHe « Ou3ndeckast XMMUsD» BBITIOIHACT Ceayroue QyHKINU:
MH(POPMALMOHHYIO;
MOTHBAIIMOHHYIO (CTUMYJIUPYET UHTEpPEC K HayKe, yOexJeHne B TEOPETHUECKON U
MPAKTUYECKONH 3HAYMMOCTH HM3y4yaeMOro IIpelIMeTa, pa3BUTHE IO3HABATEIbHBIX
MOTPEOHOCTEN 00yUaIOINXCS);
e OpraHW3aIMOHHO - OPUEHTALIMOHHYIO (OpPHEHTAlUsi B HMCTOYHUKAX, JHUTEpaType,
PEKOMEH/IallMHU TI0 OPTaHU3aIMU CAMOCTOSITENILHON pabOThI);
e Meromosnoruyeckyro (dopmupyer oOpasibl Hay4YHBIX METOJOB OOBSCHEHUS,
aHaJIM3a, UHTEPIIPETAllU, TPOTHO3A);
® OIECHOYHYIO U pa3BUBAIOIIYIO ((OpMUPOBAHNE YMEHUI, YyBCTB, OTHOIICHUH, OLICHOK ).

JlaGopaTopHBIii NPAKTUKYM MO JUCHUIUIMHE «DU3NYecKas XUMHsD SBISETCS
s dexTuBHON HOpPMON YUEOHBIX 3aHATHN, HA KOTOPHIX CTYJACHTHl OCBAaWBAIOT KOHKPETHBIC
METOJIbI W3YYCHHS TUCIHIUTUHBI, O0Yy4YalOTCs SKCIEPUMEHTAIBHBIM CIIOCO0aM aHau3a,
YMEHHIO paboTaTh ¢ NpUOOpaMu U COBPEMEHHBIM 000y 10BaHUEM.

VYcnemnas pabota Ha 1a00paTOPHBIX 3aHATHSX 3aBUCHT OT TEOPETHUYECKOH,
MPAKTHIECKONW M METOJUYECKOH IMOATOTOBICHHOCTH MPEIOIaBaTEINs, €r0 OpraHu3aTOPCKOM
paboThl, OT COCTOSIHMSI TaOOPATOpPHON 0a3bl U METOJUYECKOTO OOECIEeUeHHs, a TaKkKe OT
CTCTICHH TTOJATOTOBJICHHOCTH CAMHUX O0YYAOIIUXCS, UX aKTUBHOCTH Ha 3aHSATHH.

[Topsimox mpoBeAeHHs TaOOPATOPHOTO 3aHSATHS:

1. BBogHast yacThb:

®  BXOJIHOU KOHTPOIb MOJATOTOBKHU CTY/JCHTA,

®  BBOJHBIM HHCTPYKTaX (3HAKOMCTBO CTYJIEHTOB C COJEpKaHUEM MPEACTOSIICH
paboThl, TOKa3 CIIOCOOOB BBITIONHEHUS OTACIBHBIX OINEpaluii, HAIIOMUHAHHE
OTJICNIbHBIX TIOJIOKEHUII MO TEXHUKE OE€30MacHOCTH, NPEIYNPEeKIECHUE O



BO3MOJXKHBIX OIIMOKAX).

2. OcHOBHas 4acThb:

® [POBEIEHUE CTYACHTOM JIA0OpATOPHOU PabOTHI;
3. 3aKI0YnTENbHAS YaCTh:

e odopMIICHHE OTYETa O BHITIOJTHCHHUH 3a/IaHUS;

® T[OJBEJACHHE WTOTOB  BBIMIOJHEHUS  JTaOOpaTOpHOI
paboTHL. JlaGopaTtopHbilii MPAKTHKYM BBITIOTTHSIETCS
00YYaOIIUMUCS CAMOCTOSITEIILHO.
[IpenogaBaTens Xoje 3aHATHS JOJKEH KOHTPOIUPOBATH M OCYIIECTBIATh HAYYHOE U

METOJIMICCKOE PYKOBOJICTBO JCHCTBUSIMH O0YUJaONTHXCS.

JlaboparopHble pabOTHl 3aKaHYMBAIOTCS 3alIUTONW PE3yJIbTATOB PaOOThI M IMOJYYEHHBIX
BEBIBOJIOB.

[Mporpamma cocraBieHa B  cooTBercTBHM ¢ DefepaibHbBIM  TOCYIAPCTBEHHBIM
00pa3oBaTelIbHBIM CTaHAAPTOM BBICHIETO OOpa30BaHUs [0 HAMPABICHUIO IOIrOTOBKU
6akanaBpoB 22.03.02 MeTautyprusi.



. . [Ipunoxenue 1
MUHUCTEPCTBO OBPA30BAHNA U HAYKU POCCUUCKOU
®EJIEPALIIN

OEJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJEHUE BbICIHIEI'O
OBPA30OBAHUA

«MOCKOBCKHM MMOJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHH MOJINTEX)

Hamnpasnenue noarorosku: 22.03.02 METAJLJTYPT'US
OIl (mpoduinb): «MHHOBAUMH B METALIYPTIHI)
®opma 00y4yeHHsI: 0UHO-3204HASA
Bun npodeccuonanbHo qeSITENbHOCTH:
Hay4HO-UCCIIEeI0BaTENIbCKAasl; IPOEKTHAS;
MPOU3BOJICTBEHHO-TEXHOJIOTUYECKAs; OpraHU3aI[IOHHO-YIIPaBlIeHYeCKasl.

Kadepa: «Xumbnorex»

®OH/I OHEHOYHBIX CPEJICTB

MO IMCHUII/IMHE «®u3nuyeckas XMMHUA»

Cocrag: 1. [1actiopt poHIa OIIEHOYHBIX CPEACTB
2. Onrcanue OIIEHOYHBIX CPEJICTB:
2.1 . KoHTpoJIbHBIE TOMAIITHUE 3a/IaHUS
2.2.9K3aMeHaIMOHHbIE BOMPOCHI
2.3.3a7auu K SK3aMEHALMOHHBIM BOIIPOCaM
2.4. O6pa3zerr PK3aMeHAITMOHHOTO OMIIeTa

CocTaBuTEeIb:

NBanoB Cepreit CepreeBuy

Mocksa, 2022






- MOKA3ATEJb YPOBHSI COOPMUPOBAHHOCTU KOMIETEHIMIA

Tabmuma 1
dusnueckass XuMus
OI'OC BO 22.03.02 «MeTaaayprus»
B mporiecce ocBoeHuUs JaHHOW TUCIUITIMHEI CTYACHT (POPMHUPYET U IEMOHCTPUPYET CIETYIOIINe
odmenpodeccuoHaIbHbIe H MPO(eCcCHOHATbHbIE KOMIETEHIINHU:
KOMIIETEHIIUA IlepeyeHb KOMIIOHEHTOB TexHoaorus ®opma Crenenn ypoBHeii
HHAEKC | ®OPMYJHUPOBKA (opmupoBanus OLICHOYHOI0 | OCBOCHM KOMIICTCHIUH
KOMIIeTeHI Ui cpeacrBa®*®
CrocoOHOCTH pemmars [3HATh: JIeKIu, K/P Ba3oBblii ypoBeHb
Hay4YHO- OCHOBHBIC (bI/I3I/ILIeCKI/IX N XUMHNYCCKHX 3aKOHBI 1 CaMOCTOATE/IbHAA - BOCTIPOU3BOJICTBO
HCCIIEI0BATENBCKIE 3aKOHOMCPHOCTH, TUIIOBBIC PCIICHUS UL UX pabora, MOTy4EHHBIX 3HaHUU B
BBISIBIICHHS, n1aboparopHble XOJI€ TEKYIIEro
3a7a4u IIpu §]
YMeTh: paboTel, KOHTPOJIS
OCYILCCTBIICHIH o . BLIGI/IpaTB U IPUMCHATH MCTOJIbI PCHICHU IToBbIIEHHBIIT
poQecCHOHABHOI THUIIOBBIX 33724 B 00JaCTH GU3MIECKON XUMUM; YPOBeHD
JIEATCIIBHOCTHU C
- IPAKTUYECKOE
[IPUMCHCHHCM IIPUMEHEHHUE MOy YeHHBIX
OIIK-5 COBPEMCHHBIX 3HAHUU B mnpoiecce
MH(POPMALIMOHHBIX IOATOTOBKH K
TeXHOJIOTHI U nabopaTopHEIM paboTam
MMPUKJIIAIHBIX
aIrapaTHo-
IMPpOIrpaMMHBIX CPCACTB
BJaJleTh:
® HaBBIKAMH (DH3UKO-XUMHUYECKOTO aHAJIH3a B
00J1aCTH METaJUTyprUYeCKUX MPOIECCOB




OIIK-6

CriocoGHOCTh
[IPUHUMATD
000CHOBaHHBIE
TEXHUYECKUE PEIICHHUS
B IIpOo(heCcCHOHATBLHOM
eSITeIbHOCTH,
BHIOMPATH
hdexTuBHBIC U
Oe3omacHbIe
TEXHUYECKHE CPECTBA
U TEXHOJIOTUU

3HATh:

- OCHOBHBIE TIOHATUS, 32aKOHBI MOJIETN
TEPMOJIMHAMMKH, XMMUYECKON KUHETUKH,
NIEpeHOca TeIjla U MacChl.

yMeTh:

- HCIIOJIb30BAaTh OCHOBHBIE MOHATHUS 3aKOHBI U
MOJIEJIN TEPMOJUHAMUKHU, XUMHUECKON
KMHETUKH, IIEpeHoca TeIjia U Macchl K
METaJUTyprUYeCcKUM MpoLeccaM

BJIa/IeTh:
- MEeTOJlaMH pacueTa TepMOJANHAMHUYECKUX U

JICKITHS,
CaMOCTOSTENIbHAS
pabora,
nmabopaTopHEIE
paboTHl,

K/P

ba3oBblii ypoBeHb

- BOCIIPOU3BOJCTBO
MI0JIy4E€HHBIX 3HaHUH B
XOJI€ TEeKYIEro
KOHTPOJISt
IHoBbImEeHHBIH
YPOBEHb

- IPaKTUYECKOE
[IPUMEHEHHE
TIOJTYyYEHHBIX 3HAHUH B
MpoLecce NOArOTOBKU
K J1abOpaTopHBIM

**_ CoxpatieHus (opM OLIEHOUHBIX CPeACTB cM. B Tabmuie 2.




Tabmuma 2

Hepeqem, OICHOYHBIX CPEACTB IO TUCIHUIIJIMHE «Pusnveckas XUMHID)

HaumenoBanue IpeacraBiaenue
Ne OUEHOHOro KpaTkasi XapaKTepHCTHKA OI[EHOYHOT0 CPeACTBA OUEHOIHOro
ocC cpeacTsa cpeacrBa B ®OC
CpeZ[CTBO IPOBCPKU yMeHI/Iﬁ NPUMCHATH NNOJTYYCHHBIC Kommiekr
1 KOHTpOJEIIZI}I;,; pa60Ta SHAHWA JI pEHICHU 3a1a49 ONIPEACICHHOTO THUIIA 10 TEME KOHTPOJBHBIX
WK pasacity 3aJlaHuHn
110 BapuaHTaM
Bompocs! ans
cobecenoBanus K |[CpencTBO JUIs MPOBEPKU HABBIKOB U YMEHHH PUMCHSTD IIpuBenens! k
2 1a6opaTOpHpIM  [[IOJYYICHHBIC 3HAHUS JUISL PEIICHHUS IPAKTHIECKHX 38134 11abopaTOPHBIM
pa60TaM 10 TEME WJIN pas3acity pa60TaM
(€1
IIpunoxenue 3.1
IIpumepHble BADHAHTHI JOMAIIHMX KOHTPOJIbHBIX PadoT
IIpumep BapuaHTa 10MalIHell KOHTPOJBHOH padoThl Ne 1
1. PaccuutaTth M300apHYIO TEIJIOEMKOCTh ra3000pa3HOro BOAOPOJA MPH TeMIepaType
200 K npu u3BeCTHOM 3aBUCUMOCTU OT TEMIIEPATYPHI.
2. Omnpenenutb n3MeHEeHHE TeII0eMKOCTH ACp Mpu NPOTEKaHUU PeaKUUu: MpU
temneparype 400 K:
Hy+J,=2H]J
3. Paccumrtate wu3sMeHeHue HHTponuu AS mnpu mepexoae | MoJb Kene3a MOpU
temreparype ¢aszoBoro nepexoga 1808 K ckpwitas Teruora ¢a3zoBoro mnepexozaa
15,06 x/I>x/ MOIIb.
4. Haiitu TeroBoil 3pPexT peakuuu
Fe3;Ouct Hor= 3 FeOx + HO:
npu Temneparype 300 K u uzBectHoii 3aBucumoctu TermnoemMkoctu ACp ot
Temnepartypbl. Paccuutarh TerinoBoi 3 ekt 3Toi peakiuu npy yciaoBuu V = const
5. mocTpouTh AuarpamMmy (azoBOTO COCTOSIHUS ( AMArpaMMy IUTaBKOCTH) JJISi CUCTEMBbI
Mg —Si 110 JaHHBIM «COCTaB- TEMIIEPATypPa»
Copepxanue 0 4 15 23 40 61 85 100
Mg, % macc.

t’C | 630 594 850 961 820 626 630 651
Onpenenuts KOJIMYECTBEHHBINM U KAYECTBEHHBIN COCTaB IBTEKTUUECKON CMECH.
Paccunrate uncio crenenei cBOOOABI A1 CUCTEMBI cojepxanieit 5 % Mg.

6.1 BostHOTO pactBopa oobemoM 0, 5 11, cogepxarero 30 r caxapa C12H22011 n
umerorero temneparypy 25 ° C , paccuurars :
1. naBieHHE HACBHIIIEHHOTO Mapa p HaJ pacCTBOPOM
2. TemrepaTypy KuneHus pactBopa Tiun
3. Temmeparypy 3amep3aHus pactsopa T
4. OCMOTHYECKOE JIaBJICHUE Pocu
1. Hcnons3ys cipaBouHbI€ TaOINIIbI pACCUUTATh AKTUBHOCTHh U HOHHYIO CHIIY pacTBOpa
CuSO4 ¢ monsipHoii konteHTpanueit ¢ (CuS04)=0,005 monb/i.
2. OKHCIUTETBHO — BOCCTAHOBUTENbHAS PEAKIUS B TaJbBAHUYECKOM AJIEMEHTE

2FeCl; +SnCl,=2FeCls+ SnCly




[Ipotekaer mpu T =298 K 1 akTHBHOCTSAX MOHOB , PaBHBIX 1.
[IpuBecTu cxeMaTUYECKYIO 3alTUCh TAKOT'O ralbBAHUYECKOTO 3JIEMEHTA.
Paccuurate cBoOoaHYyI0 3HEepruto [ m66ca AGO u koHcTaHTy paBHOBecHs K, peakuun
9. Jlna peakuuu
CO+H>0O =CO2+ H>

Koncrants paBaoBecust K, mpu 1000 K u 1200 K coorBercTBeHHO paBHbI 1,36 u 0,68
Paccunrate TemioBoil apdexT peakinu B JaHHOM TeMIIepaTypHOM HHTEpBaJie 1 KOHCTAHTY
paBHoBecus K, mpu temneparype 1100 K.
10. yaenbHast 351eKTpOpoBOAUMOCTh 5 % pactBopa ykcycHou kucinorsl CH;COOH
(p=1,005 r/mi) %=12,25-10°, OM "-cm!
Boruncnuth KoHCTaHTy nuccounanuu K, crenens quccouuanuu o v pH pactBopa ykcycHo#
KHCJIOTBI.
IIpu xaKoil MOJSIPHOM KOHLIEHTPALIUN YKCYCHOM KUCJIOTBI CTENEHb TUCCOLMALIUN CTAHET
paBHO# 5%.
11. KoHcTanTa CKOPOCTH XMMUYECKOM PEaKIMK TIEPBOTO Mopsiika paua 5, 3 -10° mun
Paccuurare nepuos nomypacnaja u BpeMsi B TeueHHue KoToporo rnpopearupyetr 90%
HCXOJHOIO BELIECTBA.
12. 15 peakuuu
2HJ =], + H»

Kowncranra ckopoctu (Mun™) ipu 280° C =7, 96 <107 ipu 300 ° C -= 7, 96 10 paccuntatsh
SHEPIHIO aKTUBAIIUM, KOHCTAHTY CKOpOCTH peakiuu npu 290 ° C 1 TeMeparypHbIi
KO3 PHUIHUEHT CKOPOCTU PEAKIINH Y.
13.Koncranra paBHoBecusi K. roMOreHHOM ra30BOi peakinu

H>+ Cl,= 2HCI
paBHa 24. Mcxo1HOM KOHLIEHTpAllMK BOAOPOJa U XJiopa paBHbI 1 Monb/i1. PaccunTtaTth
PaBHOBECHYIO KOHLIEHTPALIMIO XJIOPOBOAOPOJA U KOHCTAaHTY paBHOBecHs K,

14.PaBHOBecHe razodaszHoil peakiuu
N>+ Ho=2 NHj

[Ipu crnexyrommx paBHOBECHBIX KOHIIEHTPALUSAX MOJB/T : Cp(N2)=0,5 ; cp(H2)=0,1 n
Cp(NH3)=1,2

Brrauciuth KoHCTaHTHI paBHOBecus Kc 1 Kp 1 KOHIIEHTpAIK UCXOAHBIX BEMIECTB Cucx(N2)
" CI/ICX(HZ)

15. Ilpu a5ekTponmn3e BOJHOTO pacTBopa Cysib(aTa HUKEIS HA aHOJIE BBIACIIIOCH 4,3 1
kuciopoza npu temmneparype 24 ° C u nasnenun 101325 Ila.

Paccunrarh Maccy BbIJEIMBIIETOCS Ha KaTOJ€ HUKEJIS, €CIIM BBIXOJ 110 TOKY cocTaBui 85 %.

ITpunoxenue 3.2
Bonpocs! n 3axaun 1411 codece10BaHus K J1a00paTOpPHBIM padoTam.
JlabopaTopnasi padora
«KnHeTHKa roMOreHHbIX XUMH4YECKHUX PeaKIuii»

1. Kakue peakiuu Ha3bIBatOTCsl TOMOreHHbIMU? [IpruBecTy npuMepsl.
2. CdopmynupyiTe 3aK0H JCHUCTBYIOIINX Macc.
3. Kakue peaknuum  OTHOCAT K  MOHOMOJIEKYJISIDHBIM,  JBYXMOJIEKYJSIPHBIM U

TPUMOJIEKYIIIPHBIM?
4. Kakue peakuy OTHOCST K peakLUsM IEPBOrO, BTOPOTO U TPETHETO MOPSIAKOB?
B yem 3aknirodaercs CyIIHOCTb BIMSHUS TeMIEpaTyphl Ha CKOPOCTb XUMHYECKHX
peakumii?
6. Kak paccuntaTh SHEpPrUIO0 AKTUBAIIMA XUMHUYECKON peakun?

e



7. Kaxkue BeniecTBa Ha3bIBalOTCA KaTaau3aTopamMu?



8. Kaxkue ocoOeHHOCTH XapaKTEepHBI ISl KATATUTHUECKUX PEaKIUii?

3anaya
Jlnia peakuu pasnokeHus nonosonopoaa 2HJ =J, + H; koHCTaHTa CKOPOCTH peakMu NIpU

280°C=7,96-10" npu 300° C -=7,96 -10°
Paccuurars KOHCTaHTy CKOpPOCTH 3ToM peakuuu mpu 250 ° C.

IIpunoxenue 3.3

BOHpOCbI AJIA MOATOTOBKH K 3K3aMEHY 10 TUCHUIIJIMHE «DPuznueckass XUMHS»

14.

15.

16.

17.
18.

19.
20.

21.
22.
23.

24.
25.

no pasaeay 1
1. [IpeameT 1 OCHOBHBIC TIOHATHS TEPMOJIMHAMHKH. Teriora u paboTa. 3aKphIThIE U
N30JIMPOBAHHBIC TPOLCCCHI. HapaMeTpLI COCTOAHUA.
2. KpyroBoii mpomecc. PaBHOBecHble M HepaBHOBECHBIE Mpollecchl. OOpaTHUMBbIE
MPOLIECCHI.
3. OKCTEHCUBHBIE M HWHTEHCHBHBIE CBOMCTBA YMCTBIX BelIEeCTB. BimnsHue
OTHOCHUTCIIBHOI'O KOJIMYECTBO KOMITIOHCHTOB (OTHOCI/ITCJ'H:HOI‘O COCTaBa) Ha
MHTEHCHUBHbIE CBOMCTBA pacTBOpoB. [lapiuanbHbie MOJIbHbBIE BETUYUHBI.

4. IlepBbIil 3aKOH TEPMOAUMHAMUKHU. MaTreMaTHyecKoe BBIPAKEHHE MEPBOTO 3aKOHA
TEPMOJVHAMUKH U €T0 3HAYCHUE.

5. N3oxopHbId ¥ M300apHBIN mpouecchl. CBS3b MEXIY BHYTpPEHHEH sHepruei u
cBOOOIHO SHTAIBIIUEN.

6. TemnoéMKocTb. 3aBUCUMOCTh TEIUIOEMKOCTH OT TEMIIEpaTypbl [UIsl MHTEpBaia
temnepatyp ot 273 mo 1500 K.

7. 3aBUCUMOCTh BHYTPEHHEH PHEPIMM U DHTAJBIIMH OT TEMIIEPATYPBHI.

8. Tepmoxumus, TepMOXUMHYECKHE YpaBHEeHUs. CTaHIapTHAS SHTAIBINA
00pa30BaHMs U PACTBOPEHHS BELIECTB.

9. 3akoH ['ecca. PacueT TerioTel 00pa3oBaHus, paCTBOPEHUS M SHEPTHUH

XUMHYECKOH CBSI3H.

10.  3aBHCHUMOCTH DHTAJIBIINU PEAKIIMH OT TeMIIepaTyphl. Y paBHeHue Kupxroda.

11.  Btopoii 3akoH TepMmouHaMuku. Ero hopMynupoBka u mpuMeHeHHE K
M30JIMPOBAHHON CUCTEME.

12.  Tperuii 3aKOH TEPMOAMHAMUKH, SHTPOIIHS U BEPOSITHOCTD.

13. TepmoamHamuyeckue noteHmansl. CBoOoaHas 3Heprust [ m60ca u cBoOOIHAS
sHeprus [ eapMronsua.

V3MmeHeHne TepMOAMHAMMYECKHUX [OTEHLHAIOB B H30TEPMUYECKUX  YCIOBHUSX.
VYpasuenne ['n606ca-I"enpmronbia.

MakcuMmanbHas paboTta U BO3MOXKHOCTh IMPOTEKAHUS XHMHUYECKOM  pEaKIUH.
CrangapTHBIC TOTEHIIUATBI 00pa30BaHUS BEIIECTB.

TepMoguHaMHKa XMMUYECKOTO PABHOBECHs. 3aKOH JICMCTBYIOIIMX MAacC M KOHCTaHTa
XUMHUYECKOTO PAaBHOBECHSI.

XHMHYEeCKOe PaBHOBECHE B TOMOT'€HHBIX U T€TEPOreHHbIX CHCTEMAaX.

CooTHolIeHNnEe MEXly H3MEHEHHEM CBOOOHOM sHeprun I 'mb0ca m KOHCTAaHTOH
paBHOBeCHs. YpaBHEHHE U30TEPMbI PEAKITHH.

3aBUCHMOCTh KOHCTAHTBI PABHOBECHS OT TEMIIEpaTyphl. Y paBHEHUE N300aphl PEaKIUH.
TepMoanHaMuyeckoe paBHOBECHE B peabHBIX ra30BbIX cucTeMax. JleTyuecTs u
AKTUBHOCTb.

Biustane pa3nudHbix (PakTOpoB Ha CKOPOCTh XMMHYECKuX peakuuid. [IpaBmino Bant-
Tododa.

Tepmuueckuii ananus. [locTpoeHne guarpamMMm cocTaB-TeMIeEpaTypa KpUCTaJIU3AIUU.
OCHOBHBIE TUIIBI TUATPAMM.

PaBHOBeCHE «KUIKHI pacTBOp-nap». [lnarpaMMa COCTOSIHUSI YUCTOTO BEUIECTBA.
[IpaBuno a3 ['n6oca.

JlaBiienue nmapa TBepIbIX M KUAKUX Tel. YpaBHeHue Knaysuyca-Knaneiipona.



26.
27.
28.
29.
30.

31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.

44.

45.

46.

47.
48.

1.

2.

3.

®da30Bble paBHOBECHUS B JIBYXKOMIIOHEHTHBIX cucTtemax. Cucrema ¢ HEOpPraHUYECKOi
pPacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJOM COCTOSIHUU.

3aBUCHUMOCTh JaBJICHMS HACBIIIEHHOT'O Mapa OT cocraBa. 3akoH Payisa. OTKIIOHEHHs OT
3akoHa Payus.

CocraB mapa Haj pactBopoMm. 3akonbl KoHoBasoBa.

JluarpaMmbl «COCTaB - -TeMIieparypa KuneHus». [leperonka u pekTuduxanus.

CocraB mapa Haj pactBopoM. 3akoHbl KoHoBanoBa. JluarpaMMbl «COCTaB - JaBJIEHUE
napa» U «cocTaB-TeMIieparypa KuneHus». [leperonka u pektuduxanus.

JlaBneHue HaCBIIIEHHOTO I1apa pacTBopuTens Hajd pactBopoM. [lepBblii 3akoH Payiis.
Temmeparypsl 3amMep3aHust U KUIEHUS pa30aBiICHHBIX pacTBOpoB. Kpuockonuueckas u
30yJUIMOCKONMYECKasl TOCTOSHHBIE.

Ocmoc 1 ocMoTHueckoe AaBieHne. 3akoH Baut-I'odda.

PactBopbl anexkTponutoB. KoHCTaHTa U CTENEHb JUCCOLUAIMH U CBSI3b MEXTy HUMHU.
PacTBOpBI CUIIBHBIX 3JIEKTPOJIUTOB. AKTUBHOCTh M MOHHAs CHJIa PacTBOPA.
DNeKTpONPOBOAUMOCTh PACTBOPOB  AJIEKTPOJUTOB. YJelbHas M OKBUBAJICHTHAs
3JIEKTPOIPOBOAUMOCTH PACTBOPOB 3JIEKTPOIUTOB, X 3aBUCUMOCTb OT KOHLEHTPALMH.
[ToABMKHOCTH MOHOB M 3KBUBAJIEHTHAs 3JEKTPONPOBOJAUMOCTb MpPU OECKOHEYHOM
pa3baBnenuu. KoHIyKTOMETpUUYECKUI METO]T aHaIH3a.
®opmanbHasg kuHeTUKa. OCHOBHbBIE MOJOXKEHUS W NoHsATUA. Onpenensomas cTaaus ,
CKOPOCTb MOJIEKYJIIPHOCTb XUMUYECKOU pEaKLUU.

BbIBO/1 KUHETHYECKOTO YpaBHEHHs MIEPBOTO MOPSIJIKA.

BbIBOA KMHETHYECKOTO YpaBHEHUSI BTOPOIO MOPSAKA.

Yactuunbplil 1 00U OPsI0K peakiui. CrocoObl ONpeeIeH s TIOPSIKA PEaKIIHH.
BinsiHue temneparypbl Ha CKOPOCTh XMMHUYECKOM peakUuu. DHEprus akTHBALUM, €€
CMBICT U IparuecKoe OIpe/ieIeHHE.

Karanuz. OcobenHocTH U Kiaccu(uKanus KaTaIUTUYECKUX MPOLEeccoB. ['OMOreHHBIN U
rereporeHHbld Kkatanus. Kartanuzaropsl u npomoropbl. CTapeHue KaTaau3aTopos,
KaTaJIUTUYECKUE SATbI.

Bo3HukHOBEeHME CKauka MOTEHLMAaa Ha IpaHule pasjena (a3. J[BoitHOMN 3yieKTpudecKuii

CJIOU U ero crpoeHue. Y pasHenue Hepuera.

DNEKTPOXUMHUYECKUE 3JIEMEHThI. ['adbBaHMUECKUM 3JIEMEHT. 3JEKTPOABMKYILIAasl CUIIa
raJIbBaHUYECKOT0 31eMeHTa. KOHIEHTpallMOHHbIN rajJbBaHUUYECKUM 2JIEMEHT
H3mepenune 2yIeKTpOAHBIX MOTeHIManoB. CTaHTapTHBIA BOJOPOIHBIM  DJIEKTPOJI.
Xnopua-cepeOpsHbIi U CTEKIITHHBIIN 3JIEKTPOJIbl CPABHEHUS U UX IPUMEHEHHE.
[Torenumomerpuueckoe TurpoBanue. M3mepenne pH pacTBOpoB. AKTUBHOCTh HOHOB.
TepmoauHaMuka 0OpaTUMOrO TajbBAaHMYECKOrO 3JeMEeHTa. PacueT KOHCTaHTHI
PaBHOBECHS 3JIEKTPOXUMHUECKON PEaKIMK raJlbBAHUYECKOTO 3JIEMEHTA.

[Mpunoxenne 3.4
3agaum Kk 3K3aMeHy N0 AuCUMILINHe «Pusudeckass XUMHUD)

Paccunrars Maccy mMenu, BBIAECIUBIIEICS MIPU MIEKTPoIN3e pacTBopa xjaopuaa meau (1)
Npu Tponyckanuu Toka cuioil 10 A B teuenue 30 mMuH. BhIxoa mo TOKy Meaw paBeH
85%.Hanucars ypaBHeHHsI peakIiil Ha KaToAe U aHOJIE.
Paccunrate 00beM BOJOpOJA, BBIACTUBIIETOCS MPU BJIEKTPOIHM3E PACTBOPA CEpPHOM
KHMCJIOTBI TIpY IPOIyCKaHUM TOKa CWilof 5 A B TedeHue 1,5 yac YcioBus aieKkTposusa:
temriepatypa 273 K u paBnenme p=101325 Ila; Beixog mo Toky cocrtasiser 90%.
Hanucars ypaBHEeHHs peakluil Ha KaTOAE U aHOJE.
BbIuKMCIMTh CTENEHL JUCCOLMANMKM BOABI Tpu Temreparype 25°C, ecnu yaenbHas
3IEKTPONPOBOAUMOCTE YHCTOM BOAbl 5,5 -10° Om™ - cM' m moxgsmwxkHoCTH MOHOB H' 1
OH- npu GeckoHeYHOM pa3z0aBlIEHUH COOTBETCTBEHHO paBHBI A H+=349,8 u A oy =198,0
(pa3sMepHOCTH paBHEI ¢M * - MOJIE" Om™ )



4. Crenenp quccoumanuu rugpokcuga ammonns NH4OH=0,01 paccuuraTe €ro KOHCTaHTYy
JUCCOLMAIIUM, €CIIM MOABMKHOCTH NOHOB NH." 1 OH- cooTBETCTBEHHO paBHBI

A NH4+=73,4 1 X o =198,0 (pa3zmMepHOCTH paBHBI CM 2 * MOJb-1 Om-1).

5. CkoabpKo BpeMeHU HEOOXOIMMO 3aTpaTUTh Ui BbiAeNeHus anekTpoiau3om 0,75 r cepedpa
u3 pactBopa AgNOs nipu cuie Toka 1,3 A.

6. Ilpu xakoif TemmnepaTrype 3aMmep3HeT pacTBop xiyopuna maraust MgCls conepkamuii 2,6
r xsopuaa Maraus B 100 1 Boasl. Kpuockonuueckas nocrosinnas Boasl K=1,86°

7. Crenenp amcconmamuu o. 0,001 M pacteopa xnopuna kamus KCI npu 25°C cocrasnsier
0,99. Paccuntarh KOHCTaHTY AMCCOLMALIMM XJIOPUJIA KaJusl.

8. Bo ckonbKo pa3 U3MEHHUTCSI CKOPOCTh peaKIuu noiydeHus xjaopuaa Bogopoaa HCI

H>+ Cl,=2HCI
€CJIM MOJISIPHBIE KOHILIEHTPAalMK BOIOPO/Ia YBEJIMYHUTH B 2 pa3za v xjiopa B 3 pasa.
9. MOHO JT TIOJTHOCTBIO BBIJICITUTE MEJIb U3 pacTBopa cyibdarta meau CuSO4
Cu*+FeS Cut Fe**
CraHgapTHBIC 3HAYCHUS IJIEKTPOTHBIX TTOTCHITUAIOB PABHBI
EO cu2+/cv=10,34 B 11 EO pe2+/7e=-0,44 B
10. BeryricnuTh MaKCUMaNbHYIO pabOTy peakiu B rajbBaHUYECKOM DIIEMEHTE
Cu*"+Ni SCu+ Ni *

Cu| CuSO4|| Ni SO4| Ni

eciu MoJisipHbie KoHIeHTpanuH dkBuBaieHTa C (CuSO4) = Cyxs (N1 SO4)=1 MOB KB/N

11. B peakiuu BTOporo nopsjka

A+B—II (nmpoxyKTsI)

koHueHtpanus BemiecTB coctaBut C (A) = 0,3 mons/nm u C(B)= 0,2 monw/n. Kak u3meHuThCS

CKOpPOCTh pEaKIMM, €CIM KOHLEHTpAaIMioO BemecTBa yBenuuuTh 10 0,2 momp/m, a

koHieHTpanuto Bemectea C(B) yBennuuts 10 0,6 MOib/i.

12. BoruncnuTh TeMrneparypy kurneHus Tk u 3amep3anust T3 pactBopa, copepxaiero 138 r
ruiepuHa B 816 1 Bombl. Monsippas Macca mimnepuHa CsHgOs paBaa 92,
70yIMOoCKONMuYecKass M KPHUOCKOMMYECKasl MOCTOSIHHBIE BOJBI COOTBETCTBEHHO pPaBHBI
1,86 °u 0,32°.

13. Ilepuon monypacnaga mnoioHusi Po cocrabmser 140 gHell. BbIUMCIUTH KOHCTAHTY
CKOPOCTH peakliu pacraja MOoJIOHUs, KOTOpasi OTHOCUTCS K peaKUsM IEPBOIro MOpsIKa.

14. Tlepuon nonypacnana crponuust Sr’° pasen 27,7 roga. Ckonbko notpebyeTcs BpeMeHH,
yToOBbI pacnanochk 70% B3sATOM Macchl cTpoHIMs? Peakiusi pagnoakTUBHOTO pacmaaa
OTHOCHTCSI K peaKIUsM IepBOro MOPsIIKa.

15. KoHcTanTa ckopocTH XuMHUYecKoW peakuuu l-ro mopsiaka npu 293 um 393 K
cooTBeTcTBeHHO paBHBI 3-107 u 4-10" ¢ "' . BpUMCIUTL JHEPIUIO AKTUBALMU 3TOM
peakuuu 1 nepuoJi nojypacnajaa

16. Paccunrtats TemioBoil 3¢ ekt peakuu

CO+H0:5 COyr +Hyr
€CIIM CTaHapTHas SHTabnuu obpazosanus AH 203 kJIk/Moib Bentects paBusl CO=-110,5;
H,0=-241,8; CO,=-335,5.

B kakoM HampaBlieHUM CMECTUTCSI paBHOBECUE PEAKLMU NPU MOBBILIEHUH JaBJICHUS U

YMEHBIIIEHUU TeMIepaTyphi?

17. Paccuntarh 00b€M, 3aHnMaeMsblil 96 1 kucnopoaa npu 17 °C u naBnenuu 1.5 atm,
yHHUBepcaibHas ra3oBas nocrosinHas pasaa 0,082 i1+ atm/mons K

18. Boruncauts mMaccy 1 M° Bosayxa npu 20 °C u gasienuu 0.9 aT, cuuMTas CpemHIO
MOJIEKYJISIPHYIO Maccy BO3yXxa paBHOM 29 1/MOb

19. OcmoTHyeckoe naBieHue pactBopa rioko3bl (M=312 r/moins) ipu 20 °C paBHo 2.46 aTm.
Paccunrath Maccy U MacCOBYIO JIOJIFO TJIFOKO3BI B PACTBOPE.



20. Paccuutats TemnoBoit agdekt peakinu Znt2AgCl S ZnCl; +2Ag , ecnmu DJ]C takoro
ranbBannyeckoro 3nemenTa npu 0 °C pasna 1,015 B u remmnieparypabliit Ko3QpuipeHt
DJIC (GE/0T)p = - 4.02-10*
21. Haiitu axtuBHOCcTH MoHOB K wu ClI' B pactBope KCl ¢ MomsspHON KOHIIEHTpaIHei
0,01Mmomp/1
22. BBIUMCIUTh MAaKCUMAJIbHYIO MOJIE3HYI0 paboTy peakuuu npu remmnepatype 1227 °C
2H>+07 5 2H,0 +484 x/Ix ,
eclti KOHCTaHThl paBHoBecus Kp npu temneparypax 1227 °C u1278 °C pasubl 6.16-10"
1 2.63-10"" cOOTBETCTBEHHO.
23. Jlns peakuuu
CO+H20:S CO» +Ha:
koHcTtanTta paBHoBecusi 1000K paBna 1,36, a nmpu temneparype 1200 K pasna 0,68.
Omnpenenutsb TemaoBol 3h(eKT peakuyu B JaHHOM TEMIIEPaTypHOM HMHTEpBaJie U KOHCTAHTY
paBHoBecus npu 1100 K.
24. BbIUHMCIUTh SHEPTUI0 aKTHMBALIMM M KOHCTAHTY CKOpOCTH xuMuueckou mpu t=30 °C,
€CJIM KOHCTAaHThl CKOPOCTH JTOM peakuuu npu temneparypax 20 °C, u 40 °C

cooTBeTCTBEHHO paBHbI 9,91-10" Mun ™' n 43,9-10 mun .



pUMep SK3aMEHAI[HOHHOTO OujieTa
MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUNCKOM OEJIEPALIMIN
OEJIEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHUE
BBICHIET'O
OBPA30BAHUA
«MOCKOBCKHWM NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHH MOJIUTEX)

DakynbTeT XUMHUUECKOH TEXHOJIOTUH U OHOTEeXHOIOrHH Kadeapa «Xumbruorex»
Jucrummaa « XuMush»

ObpazoBarenbHas nporpamma 22.03.02 «MeTajiyprusp»

TIpodunb « IHHOBaLMK B METAJLTYPrUN»

Kypc 2, cemectp 3

3K3AMEHAIIMOHHBLIN BUJIET Ne 1.

1. KopnyckyisipHO-BOJIHOBBIE CBOMCTBA yacTull. BoaHoBoe ypaBuenue llIpenunrepa .
ATomHast opOUTAITH

2. I'maponus cosneit. [IpocTol, cTyneHYaThli U MOJHBIN THAPOaU3. KoHCTaHTa U CTeneHb
ruponusa. BnusHue pa3nudHbIX (pakTOpOB HA MPOTEKAHUS THIPOIU3A.

3a,Z[a‘{a Bo ckoabko pa3 UBMCHUTCS CKOPOCTb HpﬂMOﬁ peakuuun
MgO  +CO> r SMg CO3  AH<0
I lpI/I YMCHBIICHUHU NAaBJICHUA B CUCTEMC B 3 pasa: B xaxoM HaIlTpaBJICHUU CMCCTUTCA

paBHOBECHE MPU YMEHBIIEHUH TeMIIEpaTypbl?

VY1BeprkneHo Ha 3acenaHuu Kadenpsl « XuMbHOTEX » «___». _ 201 1., mpoTokom Ne .

3aB.kadenpoit «Xumbrorex»



MUHHUCTEPCTBO HAYKH U BLICUWIEI'O OBPA3OBAHHS
POCCUNCKOH ®EJEPALIUU
denepaibHOE rocyfapcTBeHHOe O0KeTHOE 00pa3oBaTe/IbHOE yupeKieHHe
BbICIIEro 00pa3oBaHus

«MOCKOBCKHH INOJIMTEXHUYECKUM YHUBEPCUTET»
(MOCKOBCKMM IMOJIUTEX)

BBITTMUCKA M3 ITPOTOKOJIA
3acenanus Kadeapsl «Metamnyprusa»

ot 18.06.2018 Nel6

3as.kageodpoii — k.m.H., doyenm H H. Bonzuna
Cexpemape — k.m.H., 0oyenm b.D. benenobekuu

Bomnpoc noBecTkH JiHS:

1. Caymann: Bonpoc aktyanuzauun pabouux nporpamm rnoAroToBku OakanaBpos
ouyHO-3a049HOr0 OOydenus npuéma 2018 ropa 1o HamNpaBICHHIO MNOATOTOBKH
22.03.02 «Meramtyprus», obpazoBatensHasi, nporpamva «MuHHoBauun B
METalypriH».

BBICTYIIMJIM: 3as.kadenpoii, nouent Boaruna H.M., npod. Epemeesa K.B.,
nouent Wlynerun A.B., nouent I'epubik C.M. 0 BO3MOXHOCTH MCIIO/IL30BAHHS
paGoueil nporpaMMbl AUCLHMIINHB «Du3uveckas XUMHA», MOArOTOBICHHOH JUls
o6yuenuss OGakanaBpoB O4YHO-3a04HOr0 oOyuenus mnpuéma 2017 roaa 1o
HampaBnenuto noaroroskn  22.03.02  «Mertannyprusi»,  obpasoBaresbHas
nporpamma «IHHOBaLMK B METAJLTYPrHm.

NMNOCTAHOBHJIH:

1. OTMeTUTh aKTYaJIbHOCTh COAEPKAHMA IPOrPaMMbl M CUMTATh BO3MOXKHBLIM
HCIIONB30BaTh pabouyr0 MPOrpamMMy AMCLMILUIMHBL «(PH3HYECKas XHMHA» JUIs
obyuenusi GakanaBpoB O4YHO-3a04HOrO 0Oyuenus npuéma 2018 roma 10
Hanpasneduo  noarotosku  22.03.02  «Mertamnyprus», obpasoBarebHas
nporpamma «MHHOBalLIMH B METAJUTYPrHH».

3aBenyroumii Kadeapoi W / H.W. Bonruna /



MHUHUCTEPCTBO HAYKH U BBICIHEI'O OBPA30BAHUSI
POCCHNCKOM ®EJEPALIMHA
MeepasibHOE rocy1apcTBeHHoe OroIKeTHOe 00pa30oBaTEIbHOE YUPEKICHHE
BhICIlIero oOpa3zoBaHus

«MOCKOBCKUHA INMOJIMTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHWH ITOJIMTEX)

BBITTMCKA W13 ITPOTOKOJIA
3acenanus kadenapsl «Metaruryprus»

ot 30.05.2019 No28

3ae.kaghedpoii — k.m.H., doyenm H.H. Boreuna
Cekpemapo — k.m.n., doyenm b.@. beneniobekui

Bonpoc roBecTKH JIH:

1. Caymamn: Bonpoc aktyanusauuyu pabounx nporpamMM MoAroToBKH OakaniaBpoB
O4YHO-3a04HOr0 OOydeHus npuéma 2019 roxa no HanpabIeHHIO TMOArNOTOBKH
22.03.02 «Meramunyprus», oOpasoBaTenbHas nporpamma «MHHOBamMH B
METAJUTYPTHI.

BBICTYIIUJIN: 3aB.xadenpoii, nouent Bonruna H.U., npod. Epemeesa XK.B.,
noueHt lllynerun A.B., nouent ['epupik C.HM. 0 BO3MOXHOCTH HMCIIOJIB30BaHHs
paboyeil mporpaMMbl IHCUMIUIHHBL «Du3nyueckas XUMUAY, MNOANOTOBICHHOH s
oOyyenus: OakanaBpoB O4HO-3a04yHOro oOyuenus npuéma 2018 roma mno
HanpasieHuo  noaroroBkd  22.03.02 «Meramnyprusa»,  oOpasoBaTelibHast
nporpamma « MIHHOBaLIMK B METALTY PrUH».

MOCTAHOBHWJIM:

1. OTMETHTh AKTYaJIbHOCTb COJIEPHKAHHUSI MPOrpaMMbl H CYHTATh BO3MOMKHBIM
MCIOJIB30BaTh paboyylo NporpaMmy AHCUMIUIMHBL «Du3HyecKas XHMHSA» 1S
oOyuenus OakanaBpoB OYHO-3a04HOro oOyudenusa npuéma 2019 roama mno
HanpasiaeHutio  moarotoBkn  22.03.02  «Merantyprua», obpasoBatesbHas
nporpamma «{HHOBaLMU B METALITYPIHNY.

3asejytouui Kadeapon fze~— [HM. Bonruna/
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