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1. Ilean ocBOeHHSI AUCHUIIHHBI
K ocnoenvim yenam oceoenus oucyuniunol « Duzuueckas xumusny cieoyem OmHecmu.:

— (opmMupoBaHuEe y CTYAEHTOB IIEJIOCTHOTO TMPEJACTABICHUS O B3aWUMOCBSI3M M B3aMMHBIX
Mepexo/iax XUMUIECKUX U (PU3HUECKUX (POPM JIBIKECHUSI MATCPUU;

— TIOATOTOBKA CTYAEHTOB K JIEATEILHOCTH B COOTBETCTBHM C KBaJIM(UKAITMOHHOU
XapaKTepUCTHKON OakanaBpa o HanpasieHuto 22. 03. 02 "Meramnyprus" B ToM uncie popMupoBaHue
YMEHUH 110 YCOBEPIICHCTBOBAHHMIO W pPa3pabOTKE MPOIECCOB IOJYYCHHS METaUIOB, CIIaBOB U
METATMYECKUX M3JCeNUid TpeOyeMoro KadecTBa, a TaKKe IMPOIECCOB 00pabOTKH, MPU KOTOPHIX
M3MEHSIOTCS MX XUMUYECKUN COCTaB U CTPYKTYpa JJIS TOCTHYKCHHS ONPE/ICIICHHBIX CBONCTB.

K ocHOBHBIM 3a1a4aM OCBOCHUS AUCIHUTUIMHBI «DU3HUecKasi XUMUS» CIEIYyeT OTHECTH:
— HW3YyYCHHE TEPMHHOJIOTHH, OINPEICICHUH W OCHOBOMOJAraromuX (PU3NYECKUX U XUMHYECKHX
3aKOHOB M 3aKOHOMEPHOCTEH;
— MpUOOPETEHNE HaBBIKOB MCCIICIOBATEILCKOM pabOThl U HAYYHOU ACATEIHPHOCTH, UCTIOIb3YEMBIX
JUTSl TIOJITOTOBKY TIPE3EHTAIUH, JOKIIAI0B U pedepaToB.
2.Mecto nucuumiunel B ctpykrype OOII 6akanaBpuara.

Hucuunnuna «Pu3znueckas XUMHUsD OTHOCUTCS K BApUATUBHOM YacCTH LIMKJIA MaTEMAaTUYECKUX
U EeCTECTBEHHO-HAYUHBIX JUCIUIUIMH OCHOBHOM 00pa3oBaTEbHOM MporpamMMmbl OakajgaBpuaTta.
JucuunnuHa "®uszndeckass XuMuA'" B3aMMOCBSI3aHA JIOTUYECKH U COAEPKATEIbHO-METOJIMYECKU CO
CIEeIYOIMMHU JUcUIuinHaMu U ipaktukamu OOIT 6akanaBpuata

— MeTtozpl aHaNIM3a U KOHTPOJIS BEIECTB;
— OU3NKO-XNUMHUYECKIE METOJIBI aHAJIN3a BEIIIECTB;
— 3almTa MeTauioB OT KOPPO3HH;
— Meramtypruueckas TEIUIOTEXHUKA,
— Meramtypruyeckue TeXHOJIOTHH.
3.IlepeueHnb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs MO JUCHUIJINHE (MOIYJII0),
COOTHECEHHbIE ¢ IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOCHUSI 00Pa30BaTe/JbHON NPOrPaMMBbl.
B pesynbrare ocBOEHUS AUCHUILIMHBI (MOAYJs) y OOy4aromuxcs (GOpMUPYIOTCS CIEIYIONINe
KOMIIETEHIIMM U JOJKHBI OBITh JIOCTUTHYTHI CIEAYIOIIME pe3ynbTaTbl OOydeHHs Kak dTall
(hopMHpPOBaHMSI COOTBETCTBYIOIIMX KOMIETEHIIUH:

B pesyabTare
OCBOEHHS
Kon o0pa3oBaTeIbHOM Ilepeyenb MIaHUPYEMBbIX Pe3yJIbTATOB
KOMIIEeTeHI[UH NporpaMmmbl 00y4eHMs Mo TUCHUTIIMHE
o0yuaroume J0J1KHbI
00J1212Th
— 3HaeT: NMPOBEJICHUS M3MEpPEeHUH W HaOII0JEeHUH B
cthepe npo¢ecCuoHATBHOM NeSTETLHOCTH,
00pabOTKM W TPEACTaBICHUS SKCIEPHUMEHTAIbHBIX|
TaHHBIX
CrniocoOHOCTBIO pemaThb
HAVYHO — YMEET: pellaTh Hay4HO-UCCIIEJ0BATEIbCKUE 3a1au]
OIIK -5 Y1 [pu OCYUIIECTBIECHUHU npodeccroHabHOM
UCCIIeI0BaTEIbCKHUE
B — MesITEIPHOCTH € NMPUMEHEHHEM  COBPEMEHHBIX|
P MHQPOPMAIIMOHHBIX ~ TEXHOJOTHH ¥ TPUKJIAIHBIX
OCYILECTBICHUH
. armnapaTHO-IPOrPaMMHBIX CPEICTB
npo¢eCcCuOHATBHON
— WMEeT HaBBIKM: TIPOBEICHHS  HAyYHO-
JesITeIbHOCTH C .
MICCIIEIOBATENILCKUX paboT B MpodeccHoHaTbHON
IIPUMEHEHUEM
ESTEIPHOCTH € MPUMEHEHHEM COBPEMEHHBIX
COBPEMEHHBIX .
MH(POPMALIMOHHBIX TEXHOJIOTMH M MPHUKIAIHBIX
nH(pOPMaITMOHHBIX
. anmnapaTHO-IIPOrpaMMHBIX CPECTB
TEXHOJIOTUH U
MPUKJIAAHBIX
anmaparHo-




IIPOrPaMMHBIX CPEICTB

OIIK - 6 CriocoOHOCTBIO — 3HAET: OCHOBHBIE IUIATGOPMBI U TEXHOJIOIHH,
NpUHUMATh 000CHOBAaHHBIC[IPOrPAMMHO-AIIIAPATHBIC CPEICTBA Ul Pealln3alii
TEXHUYECKHE PEIICHUS B [IPO(ECCHOHAIBHOMN NeSTeIbHOCTH

npodeccuoHanbHON — yMEeT: NMPUMEHATh OOOCHOBAHHBIE TEXHUYECKHE

NeaTeIbHOCTH, BBIOUPATh [PEHICHHsT B MPOQECCHOHATBHON  /eATEIbHOCTH,

D PEKTUBHBIE U BHIOMPATh AP PEKTUBHBIC U OE30MIACHBIC TEXHUUECKUE

0e30macHbIe TEXHUUECKHE [CPENICTBA M TEXHOJIOTUU

CpeACTBa M TEXHOJIOTUU — HMEeT HaBBIKM: BIAJCHUA TEXHOJOTUSAMHY|
000CHOBaHHSA TEXHUYECKUX penieHui B

npodecCuOHANBHOM e TeIbHOCTH

4. CTpyKTYypa U coepKaHue THCHUILTHHBI.
OO1mmast Tpy0eMKOCTb JUCHUILIMHBI COCTABISET 2 3a4ETHBIX €MHUIIBI, T.€. /2 aKaIeMUYECKUX
9acoB (13 HUX 36 4acOB — caMOCTOSATENbHAS PadOTa CTY/IEHTOB).
Pasznensl mucuuminabl «Pu3nueckas XUMUs» U3ydaroTcs Ha 3 Kypce B 5 cemecTpe:

. Jlexuuu -1 yac B Hezemr0
. JlaGopaTopHble paboThI - 1 yac B HeeI0
. @opMa KOHTPOJIA - IK3aMEH
OUBNYECKASA XUMUA

IaTbiii cemecTp

BBeaenue
Hpe):[MeT, el " 3agadyu AUCHHUIIIINHBIL. 3Ha‘~IeHI/Ie (1)I/ISI/I‘~IGCKOI\/'I XUMHUHU JIA O6€CH€‘I€HI/I${
9KOJIOTHUECKOM 06€30MacHOCTH OKpYXarolen cpebl U 3¢ (HEeKTUBHOCTH TEXHOJIOTUYECKUX MPOIIECCOB.
OCHOBBI XUMMYECKOI TEPMOAUHAMHUKH

OcHOBHBIE TOHATHSA TEPMOAMHAMMKHU. TepMOIMHAMHYECKHE CHUCTEMBI M IPOLECCHI. Y paBHEHUE
COCTOSIHMSI HJeallbHOTO rasza. Teruiota, paboTa M IpeBpalleHHe 3HEepruu. TemnoéMKocTh Ta3oB,
KHUAKOCTEN U TBEPABIX TEJl. 3aBUCUMOCTbD TEIIIOEMKOCTH OT TEMIIEPATYPHI.

[TepBblii 3aKOH TepMOJMHAMMKH. VI30XOpHBIM, H300apHBIi M H30TEPMHUUYECKHH MPOIECCHI.
BHyTpeHHsA 5Heprus MW DSHTanpnusA. TepMOXHMMHS, TEPMOXMMHYECKHE peakuuu, 3akoH [‘ecca.
TennoBoi dpPexT XUMUIECKUX PEaKInid, ero CBsI3b C dHTaJbNuel peakuuu. CTaHgapTHas YHTAIBITH
oOpa3oBanus BemiecTB. CBSA3b SHTAIBIMM PEaKIMM ¢ BHYTpEHHEN sHeprueil. BnusHue Temneparypsl Ha
TETTI0BOM 2P eKT xuMuueckor peaknuu. 3akoH Kupxroda.

OCHOBBI XMMHY€CKOIl TEPMOAUHAMHUKH

BTopoil 3akOH TepMOAMHAMUKH. DHTPOIHS, BEPOATHOCTHBIN XapaKTEp SHTPONUU. DHTPONHS B
o0paTUMBIX M HeoOpaTuMbIX mporneccax. CTaHAapTHblE 3HAYCHHsI SHTPONHMM. TemoBas Teopema
Hepucra, e€ mnpumeHnenue ans pacu€éra HM3MEHEHHS OHTPONUU  XUMHUYECKHUX  PEaKIIMH.
TepmoaunaMuueckue noreHuansl. CBOOOHBIE SHEPTUU B U30TEPMUYECKOM M M30XOPHOM IPOLIECCAX.
CrannmaptHoe 3HaueHHEe cBOOOaHOM sHeprun ['mo6ca. YpaBuenune ['nu66ca-I'enpmronbia. XuMUIECKHi
MOTEHLINA.

TepmoanHaMHKa XHMHY€CKOI0 PABHOBECHS

3aKOH ACUCTBYIOIIMX MAacC, KOHCTAHTa XUMHYECKOr0 paBHOBECHA. CBA3b KOHCTAHTBI PABHOBECHUS
¢ U3MeHeHueM cBoOoIHON sHeprun ['n06ca. YpaBHEHHs H30TEPMBI M M300apbl XUMHUECKUX PEAKIUNA U
UX IPUMEHEHHE Ul pacd€TOB XMMUYECKOIO paBHOBECHUS. 3aBUCUMOCTh M300apHOIO MU XUMHUYECKOTO
MIOTEHIIMAJIOB MI€aIbHOIO ra3a OT AaBjieHUs. PaBHOBECHE B peabHBIX I'a30BbIX cHUCTEMax. JleTyuecTs u
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AKTUBHOCTb.
®a30Bble pAaBHOBECHS

da3oBble paBHOBECHUS B reTeporeHHsix cuctemax. [Ipasuio ¢a3 I'nb6ca. [lapnenue napa TBEpabIx
n Kuakux Tten. YpasHeHue Knaysuyca-Kianeiipona. ®a3oBble paBHOBECHS B OJZHOKOMIIOHEHTHBIX
cucreMax. JlmarpamMmma COCTOSIHMSI YUCTOTO BEIECTBA.

®a30BbI¢ pABHOBECHS B IBYXKOMIIOHEHTHBIX CHCTEMAX

Tepmuueckuit  ananmm3. [loctpoenwe  nuarpamMm  cocTaB-TeMIlEpaTypa  KpUCTaJUIM3alud
(nmnaBiienus1). OcHOBHBbIE THUNbI auarpamM. llpaBuino peruara. PaBHOBecue <« KHUIKUI pacTBOp-map».
3aBUCHUMOCTbD JIABJICHHS HACBIIIEHHOTO Mapa OT COCTaBa JKUJKOro pacTBopa. 3akoH Payns. PacTBopsl ¢
IIOJIOKUTEIIbHBIMU M OTPULATEIbHBIMYA OTKJIOHEHUSIMH OT 3akoHa Payns. Cocras nmapa Hazx pacTBOpOM.
3akonbl KoHoBasioBa. JlMarpaMMbl «COCTaB - JIaBJIEHHUE Mapa» M «COCTAB-TEMIIEPATypa KUIICHUS.
Ileperonka u pekTuUKaLus.

PacTBOpbI

Knaccugukanus  pactBopoB.  Pa30aBieHHble  pacTBOpbl  HE3JIEKTpoJauTOB.  JlaBieHue
HACBIIICHHOIO I1apa pacTBOPUTENsSI HaJ pacTBOPOM. TemIiepaTypbl 3amep3aHus W KUICHUs
pa3baBineHHbIX pacTBOpoB. Kpuockomust u 30ymimockonus. OcMOC M OCMOTHYECKOE JaBIICHHE.
PactBopb! 21€eKTponauTOB. [IprunHbl 1 MEXaHU3M 3JIEKTPOJUTHUECKON nuccounanuu. CBA3b CTENEHU
JUCCOLMALMN C HW30TOHMYECKUM KodpduuuentoM Bant-I'odda. DnekTpornpoBoaHMOCTb pacTBOpPOB.
VYienbHas M OKBUBAJIEHTHAs AJIEKTPOIPOBOJAMMOCTH PACTBOPOB JJIEKTPOIUTOB. KoHaykTOMETpHS.
PacTBOpBI CUIIBHBIX AJIEKTPOJIUTOB. AKTUBHOCTh M HOHHAsI CHUJIA PACTBOPA.

®opMmasibHAsi KHHETHKA

OcHOBHbIE TOJNIOKEHUS U NOHATHA. KuHermueckas KinaccUpUKaMsl XUMUYECKUX PpEaKIHM.
MonexkyJIspHOCTh M NOpAJOK peakuuu. KuHeTudeckue ypaBHEHHs pPEAKUUW IEpPBOrO M BTOPOrO
nopsAKoB. PacuérHble U rpaguueckue MEeTO/Ibl ONpeIeNIEHUs MOPSIKa PEaKLUH.

Karanu3

BnusiHue temmneparypbl Ha CKOPOCTb XMMHYECKON pEakIMU. DHEPrusl aKTUBALlMU. Y paBHEHUE
Appennyca. Meronpl omnpeeNeHuss SHEpPruu aKkTUBalMM. OHTponus aktuBauuu. Kiaccudukanums
KaTaJIUTUYECKUX TpoleccoB. ['OMOreHHbI M reTeporeHHbl katamu3. OcoOeHHOCTH JeUCTBUS
KaTaJIN3aTOPOB B T€TEPOr€HHOM KaTaIu3e.

DJIEKTPOAHbIC PABHOBECHUS
Bo3HuKkHOBEHHME CKayka 3JIEKTPOAHOIO MOTEHIMajda M JABOMHOIO 3JIEKTPUYECKOro CJIOs Ha
IpaHUIIE «METAJI-PACTBOP IEKTPOIUTA». TepMOANHAMUYECKOE BBIPAKEHUE I CKAYKa AIEKTPOAHOTO
noreHnuana. YpasHenue Hepucra. Knaccudukanus snekrponoB. DnekTpoxumuueckue menu. Cs3b
JJEKTPOJABIKYIIEH CHJIBI € TEPMOJMHAMMYECKMMHU XapakTepucTtukamu. [loreHnmomerpus mu €€
IIPUMEHEHHUE.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH.

Meroauka nmnpenoaaBaHuss — JUCHUIUIMHBL  «Dusnueckas  XUMUA» U pealuzanus
KOMIIETEHTHOCTHOTO TIOJIXO/Ja B W3JIOKCHHWHM W BOCHPHUATHU  MaTepuaja MpeaycMaTpHBaeT
UCIIONIb30BaHUE CIIEAYIOIMUX AaKTUBHBIX ¥ WHTEPAKTUBHBIX (OPM TMPOBEACHUS TPYNIOBBIX,
WHJIMBUIYAIbHBIX, AyJIUTOPHBIX 3aHATHH B COYETAHWU C BHEAYJUTOPHOW pPabOTON ¢ TENbIO
(dbopMupOBaHUS U Pa3BUTHUS MPOGECCHOHATHHBIX HABBIKOB 00YJaIOIINXCS:

e  HCIOJIb30BAaHUE TPAJUIIMOHHBIX (POPM MTPOBEACHHS JICKITMOHHBIX 3aHITHH (C UCIIOIH30BAaHUEM

IIpE3EHTALNN);

e  WCIOJIb30BAaHWE MHTEPAKTUBHBIX ()OPM TEKYIEro KOHTPOJISI B (hOpME ayTUTOPHOTO U

BHEAYJUTOPHOI'O UHTEPHET - TECTUPOBAHUA.

VY enpHBIA BEC 3aHITHI, TPOBOJUMBIX B MHTEPAKTUBHBIX (pOpMax, OMpenesieH TJIaBHOHN IICIIbIO
0o0pa3oBaTeNpHON TPOTpaMMBbl, OCOOEHHOCTHIO KOHTHHTEHTA OOYyYaloIIMXCSi M  COACpNKAHHEM
TUCHUIUIMHBL «DU3Mueckol XMMUU» U B LEJIOM MO JaucHuIuiiHe coctaBiaser 50% ayauTopHBIX
3aHATHNA. 3aHATUS JIEKIUOHHOTO THMa cocTaBisiioT 50% oT o0bema ayAuTOPHBIX 3aHITHIA.



6.OneHo4YHbIE CpeACTBA A5 TeKyUIero KOHTPOJIA YCIeBaeMOCTH, IPOMEKYTOYHOM aTTecTAllNU MO0
HUTOraM OCBOCHUS JUCHHUILIMHBI U Y4eOHO-MeTOAMYeCKoe o0ecreyeHue CaMOCTOATeIbHOM padoThl
CTY/ICHTOB.

B nporecce 00yueHHs HCIIONIB3YIOTCS CIIEAYIOIINE OLIEHOUYHBIE CPEICTBA TEKYLIETr0 KOHTPOJISA
yCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTallUu:

1. VYcrTHBIM onpoc 1O BHINOIHEHHBIM JJaA00paTOPHBIM paboTaM U KOHTPOJIBHOE TOMAIITHEE 331aHNe

0 Ka)KJI0M TeMe AUCUUIUIHHBI |

2. WUrorosas arrectanus B popMe IK3aMeHa B ISTOM CEMECTpeE.

OneHoyHbIE CPECTBA TS TEKYIIEro KOHTPOJIS YCIIEeBAeMOCTH BKIIIOYAIOT KOHTPOJIbHBIE
BOIPOCHI U 33J]aHUS K KaXI0H JIabopaTOpHOii paboTe U KOHTPOJIBHOE JIOMAITHEEe 33aJaHue TI0 KaKIOU
TeMe AUCLIUILITUHBL.

O0pa3zer KOHTPOJIBHBIX BOIPOCOB M 3aJ[aHUil TIPUBEICHBI B KAXKI01 J1ab0OpaTopHOii padore.
O6pazel KOHTPOIBHOIO JOMAIIHETO 3a/1aHUs IS IPOBEICHUS TEKYILEro KOHTPOJIS [0 KaXK10i TeMe
AUCHUILIMHBI ITIPUBCJCHEI B y‘IG6HO-MCTOI{I/I‘-IeCKOM KOMIIJIIEKCE JUCHUIIJINHBI.

O0pa3ibl KOHTPOJIBHBIX BOIIPOCOB U 33JaHU JIJIsl MPOBEACHUS TEKYIIET0 KOHTPOJIS, BOIIPOCHI U
3aJa4U K 9K3aMCHAallMOHHbIM ouieram MPUBCACHLI B IIPHUJIOKCHUHU 2.

6.1. @oH OLEHOYHBIX CPEICTB /IJIsl MPOBEAEHUS MPOMEKYTOYHON aTTecTAllNK 00yYAIoIMXCsl 110
AUCUHMILINHE (MOYJIIO).

6.1.1. IlepevyeHb KOMIETEHIINI ¢ yKa3aHUEM 3TAaNoB UX ()OPMUPOBAHUSI B TIPoLIeCCe OCBOEHHUS
o0pa3oBaTeJIbHOM MPOrPaAMMBbI.

B pe3yjabTaTe OCBOCHUA NUCIIUIIIINHBI (MOI[y.]'IH) (I)OpMI/IPYIOTCH CJICAYIONC KOMIICTCHIITNH!

Kon B pe3yabTarte ocBoeHusi 00pa3oBaTe/ibHOI NPOrpaMMbl 00y4Yaromiicst
KOMIIeTEeHIIUN J0JI2KeH 00/1a1aTh

CrnocoOHOCTBIO pelllaTh HAyYHO-UCCIIENOBATENIbCKUE 3a7a4ydl  TpU

OIIK -5 N
OCYIIECTBICHUH TPO(ECCHOHAIFHON JEATENIFHOCTH C TPHUMEHEHHUEM
COBPEMEHHBIX ~HH(QOPMAIIMOHHBIX TEXHOJIOTHA ¥  MPHKIAJIHBIX
annapaTHO-NPOrPaMMHBIX CPE/ICTB

OIIK-6 CrocoOHOCTBIO TPUHMMATh OOOCHOBaHHBIE TEXHUUECKHE pELICHUS B

npopecCHOHATBPHON  JIeATeNbHOCTH,  BbIOMpaTh  3(PQEeKTUBHbIE U
0e30MacHpIe TEXHUYECKHE CPEACTBA U TEXHOJIOTUU

B npornecce ocBoenusi 00pa3oBareabHONW MPOrpamMMbl JaHHbIE KOMIETEHIIMH, B TOM YHCIE HUX
OTJIeNIbHbIE KOMIIOHEHTBI, (POPMUPYIOTCS IOATAIHO B XOJ€ OCBOEHHS OOY4YaIOUIUMUCS TUCIHILINH
(Momyneit), IPakTUK B COOTBETCTBUHM C Y4YeOHBIM IUIAHOM M KaJICHIApHBIM TpadUKOM y4eOHOTro
mporecca.

6.1.2. Onucanune nokasareseil U KpUTepUeB OLIEHMBAHUA KOMIeTeHIMIi, GopMuUpyeMBbIX MO
HTOraM OCBOCHMUSA NUCHUIIJIMHBI (MO)Iy.]Iﬂ), OIIMCaHue IIKAaJ OleHUBaHUA.
[Toka3zareneM OLIEHWBaHHS KOMIETEHIMI Ha Pa3IMYHBIX 3Tamax MX (OPMHUPOBAHUS SBISAETCS
JOCTUKEHHE 00Y4aloIMMUCS TUTAHUPYEMBIX PE3YJIbTaTOB 00YUYEHHUS 110 AUCHUIUIMHE (MOIYJIIO).

OIIK-5 HayuHble ucciie0BaHUA

Kpurepuu oneHuBanus

IToxa3zarTenn
2 3 4 5




3HATb.
OCHOBHBIC
buzmveckue u
XUMHYECKHE
3aKOHBI u
3aKOHOMEPHOCT
u, THUTIOBBIC
pemieHus s
WX BBISIBIICHUS

OO0yygarommiics

JEMOHCTPUPYET MOJIHOE

OTCYTCTBHE WJIN
HEJOCTATOYHOE
COOTBETCTBHUE
TpeOOBaHUAM
CIEAYIOLIMX 3HAHUM:
OCHOBHBIX (PU3HUYECKUX
Y XUMUYECKUX 3aKOHOB
Y 3aKOHOMEPHOCTEH,
TUIIOBBIE PELICHUS IS
WX BBISIBJICHUS

OOyyarormmiics
JIEMOHCTPHPYET
HEMOJIHOE
COOTBETCTBUE
TpeOOBaHUAM
CIIETYIOIINX 3HAHUI:
OCHOBHBIX
(hbUBUYECKUX H
XUMHYECKHUX 3aKOHOB
U 3aKOHOMEPHOCTEH,
TUIIOBBIE PELICHUS
JUISL UX BBISIBIICHUS.
Honyckarores
3HAYUTEIIbHBIE
OLLIMOKU, MPOSIBIISIETCS
HEJ0CTaTOYHOCTh
3HaHUH, M0 PALY
MmoKasaTelei,
oOyuaromuiics
WCIIBITHIBACT
3HAYUTENbHbBIE
3aTpyaHEHUS TpU
OTIepUPOBAHUU
3HAHUSIMH.

OO0yuarommiics
JEMOHCTPUPYET
YaCTUYHOE
COOTBETCTBHUE
CJICIYIOIIMX 3HAHHIA:
OCHOBHBIX
(bU3HYECKUX H
XHUMHUYECKHX 3aKOHOB
Y 3aKOHOMEPHOCTEH,
THUIIOBBIC PEILICHUS
JUTSL UX BBISIBIICHUS,
HO JIOITYCKAOTCS
HE3HAYUTEIIbHbIC
OIINOKH,
HETOYHOCTH,
3aTpyIHEHHUS IIPH
AHATTUTHYCCKUX
oTiepanusXx.

OO0yyarommiics
JEMOHCTPHPYET
MOJIHOE
COOTBETCTBUE
TpeOOBAHUAM
CIIEYIOIINX
3HAHUM:
OCHOBHBIX
bu3HYECKUX U
XUMHYECKHUX
3aKOHOB U
3aKOHOMEPHOCTE
W, TUIIOBBIE
peleHus s ux
BEISIBJICHHSI,
CBOOOJTHO
OTepupyeT
IpUOOpPETEHHBIM
Y 3HAHUSIMHU.




yMeThb. OOyuarommiics He OO6yuarommiics OO6yuaromuiics OO0yuaromuiicst
BBIOMpATH H | ymeer wiu B JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
[IpUMCHATDH HEI0CTATOYHOM CTENEHH | HEMOIHOE YaCTHYHOE TIOJTHOE
METOEI yMeeT BbIOUpaTh 1 COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBUE
g:;l:;ﬁ; sajay | TPUMEHATE METOAbL CHEAYIOUIMX YMEHUI: | CIEAYIOIIMX YMEHUM: | CICIYIOIINX
B oGnacTy | PEIEHHS THUIIOBBIX BBIOMpATH U BBIOUpATH U YMEHUN:
buszryeckoin 3aj1a4 B 00J1aCTH MIPUMEHATH METO/bI MPUMEHSITh METO/IB | BBIOUPATH U
XUMUH; buznyeckoil XxumMmun peuIeHus! TUITOBBIX pElIeHUs] TUITOBBIX IIPUMEHSATH
3a/a4 B 00J1acTH 3aja4 B 00J1aCTH METO/1bI
(bu3NIEeCKOil XUMHH. (bU3NYECKOil XUMHH. | peIIeHUs
Honyckarores YMeHus OCBOEHBI, HO | TUIIOBBIX 3a/1a4 B
3HAYUTEIIbHbIE JIOITYCKaIOTCs obnactu
OIIUOKH, MPOSIBIISICTCSA | HE3HAYUTEIIbHBIC buznIecKoi
HEJIOCTaTOYHOCTh OIIUOKH, XUMUU
YMEHUH, 1O pALY HETOYHOCTH, CBob6oHO
MoKaszaTenei, 3aTpyAHEHUS TIPU ONepUpyeT
oOyuaromuiics AHAJIMTUYECKUX npUOOpPETEHHBIM
WCIIBITHIBAET onepanusx, U YMEHUSIMHU,
3HAYUTEIIbHbIE MIEPEHOCE YMEHUHN HAa | IPUMEHSIET UX B
3aTPYyJHECHUS [IPU HOBBIE, CUTYalHSIX
ONEPUPOBAHUU HECTaHAApTHBIE MOBBIIEHHOU
YMEHUSAMH TPU UX CUTYallHH. CJI0’KHOCTH.
IIEPEHOCE Ha HOBBIE
CUTYaLUH.
BJaJleTh: OOyuarommumiics He OO6yuarommiics OO6yuaromuiics OOGyuaromuiicst B
HaBbIKAaMH BIIAJICET UJIU B BJIaJIEET HABBIKAMU YaCTUYHO BIIaJEET MOJTHOM 00beMe
(puzmko- HEJOCTATOYHOU CTENeHH | PU3UKO-XUMUYECKOTO | HaBBIKAMH (PU3UKO- BJIaJICET
XHUMHYCCKOTO BJIaJ€ECT HaBLIKAMHU agaian3a B 00JIacTH XAUMHUYECKOTO HaBBIKAMHU
aHaln3a B (U3UKO-XMMHUYECKOTO METaIyPIUYECKUX aHaju3a B 00JacTu ¢duzuko-
obiactu aHajm3a B o0yactu MPOLIECCOB. METAJTYPTHYECKUX XAMHUYECKOTO
METALTYPruiec | Metaymyprudaeckux OO6yuarommiics npoueccoB. HaBeikn | aHanuza B
KHUX IPOLECCOB | IpoIeccoB HUCIBITBIBAET OCBOEHBI, HO oOJactu
3HAYUTEIIbHbIE JIOITyCKAOTCSI METaJLUTYpPrU4eCK
3aTpyIHEHUS [IpU HE3HAYNTEIIbHBIC HX MPOLECCOB,
MIPUMEHEHUH HABBIKOB | OIIMOKH, CBOOOJTHO
B HOBBIX CUTYalIUSX. HETOYHOCTH, MIPUMEHSET
3aTpPYAHEHUS IIPU MTOJTyYEHHbIE
AHATUTUYECKUX HaBBIKU B
onepanusx, CUTYalHsIX
MEePEHOCEe YMEHUH Ha | TOBBIIIEHHON
HOBBIE, CJIO’)KHOCTH.
HECTaHJapTHBIC
CUTYaLlUH.




OIIK-6 — IIpunsitue pemeHuit

3HATh: Ob6yyarommuiics OO6yyaromuiics Obyuaromuiics OO0yuarommiics

OcHOBHBIE JEMOHCTPHUPYET JEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPHPYET

TIOHSITHS , MOJTHOE OTCYTCTBUE | HEMOJIHOE COOTBETCTBUE | YACTUYHOE MIOJTHOE

3aKOHBI U WM HEJOCTATOYHOE | CIEAYIOIIUX 3HAHUHN COOTBETCTBHUE COOTBETCTBUE

MOJIeTTH COOTBETCTBHUE OCHOBHBIE TIOHATHS , CIICTYIOIINX 3HAHUU: | CIETYIONINX

TEPMOJMHAMUK | CICIYIOIIUX 3HAHUI: | 3aKOHBI U MOJIEIIN OCHOBHBIC MOHSTHUS , | 3HAHUM:

1, XAMUYECKOW | OCHOBHBIC MOHATHS , | TEPMOJAUHAMUKH, 3aKOHBI U MOJICIIH OCHOBHBIC

KHHETHKH, 3aKOHBI U MOJIETIN XUMHUYECKON KUHETHKH, TEPMOJIMHAMHUKH, TOHSTHS ,

IepeHoca Temia | TepMOJAUMHAMUKH, MepeHoca Terjia U MacChl. | XUMHUYECKON 3aKOHBI

1 MacCBhl. XUMHUYECKON Jomyckatorcs KUHETHKH, TIEPEHOCA | MOJICIH

KHHETUKH, IEPEHOCA | 3HAYUTEIIbHBIC OMMOKH, | TETUIa U MacChl, HO TEPMOJMHAMHUKH,
TEIIa U MacChl. MIPOSIBIISICTCS JIOITYCKAIOTCS XUMHUYECKON

HEJ0CTAaTOYHOCTh HE3HAYUTEIILHBIC KHHCTUKH,
3HaHUH, 1O PALY OIINOKH, IIepeHoca Teria
MOKa3aTee, HETOYHOCTH, Y MacCBhl,
o0yJaroImuncs 3aTpyIHEHHUS IIPH CBOOOJTHO
UCTIBITHIBACT AHATTUTHYCCKUX orepupyeT
3HAYUTEIIbHBIC orepanusx. proOpETEHHBIM
3aTpyaHEHUS TpU Y 3HAHUSMHU.
OTIEPUPOBAHUY 3HAHUSIMHU
MIPH UX TIEpEHOCEe Ha
HOBBIC CUTYAITUH.

YMeTh: OO0yyaromuiicst He OO6yyarommiics Oobyuarommuiics OO6yyaromumiics

Hcnonp3oBath | yMeeT WU B JEMOHCTPHUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET

OCHOBHBIE HEJ0CTATOYHOM HEMOJIHOE COOTBETCTBUE | YaCTUYHOC TIOJTHOE

TIOHSATHS, CTCTICHH YMEET CIICTYFOIINX YMCHHA: COOTBETCTBHUE COOTBETCTBUE

3aKOHBI U UCIIOJIb30BATh WCIIOJIb30BAaTh OCHOBHBIC | CIICTYIOIINX YMEHUH: | CIICTYIOIINX

MOJIeITH OCHOBHBIC ITOHATHS, | TMOHSTHS, 3aKOHBI H HCIIOJIb30BaTh YMCHHIA:

TEPMOJUHAMHK | 3aKOHBI U MOJIETTH MOJIETT TEPMOJIMHAMUKH, | OCHOBHBIE MOHSTHS, UCTIONIb30BATh

1, XAMAYECKOW | TEpMOJAMHAMUKH, XUMHYECKON KUHETUKH, 3aKOHBI M MOJIETT! OCHOBHBIE

KHUHETUKH, XUMHUYECKON MepeHoca Teria ¥ MacChl | TEPMOJAMHAMHUKH, TIOHSITHSI, 3aKOHBI

nepeHoca Teria | KWHETHKH, IIepeHoca | B Ipoleccax XUMHYECKON U MOJIENN

Y Macchl B TeIIa U Macchl B METaJLTyprHYeCKOTO KHUHETUKH, TIEPEHOCa | TEPMOJIUHAMUKH,

mporeccax mporeccax MIPOU3BOJICTBA. TeIIa ¥ MacChl B XUMHUYECKON

METaJUTypruuec | Metayuryprudeckoro | Jlomyckarores mporeccax KWUHETHKH,

KOT'O MIPOM3BO/ICTRA. 3HAYUTENIBHBIC OMIMOKH, | METAIUTYPTHYECKOTO | IMepeHoca Teruia

MIPOU3BOJICTRA. TIPOSIBIISICTCS MIPOU3BO/ICTRA. Y Macchl B
HEJ0CTAaTOYHOCTh YMeHus: OCBOEHBI, HO | TIpoIeccax
YMEHHIA, TIO PSAY JIOITYCKAIOTCS METAILTYPTUYECK
MOKa3aTese, HE3HAYUTEIILHBIC oro
oOyuaroruiics OINNOKH, MIPOU3BOJICTBA.




HCIIBITHIBACT HETOYHOCTH, CBo6or
3HAYUTEIbHBIC 3aTpyIHEHUS MIPH OTepHpYy
3aTpyAHEHUS MPU AHATTUTHYECKUX nprodpe
OTIePUPOBAHUHT OTepanusxX, NepeHoce | U yMEHH
YMEHUSIMH TIPH UX YMEHUH Ha HOBBIE, IPUMEHS
NepeHoce Ha HOBbIE HECTaHIApTHBIE CUTYyaIH
CHUTYyalUH. CUTYyallUH. MIOBBIIIIE
CJIO’KHOC
BJIA/IETh: OO6yyaromuiicst He OOyuaromuiics Bnajeer Obyuarommiics OO6yuaro
3akoHaMu BJIa/ICET WU B 3aKOHAMHU YaCTUYHO BIIAJICET TIOJTHOM
TEPMOJMHAMUK | HEJOCTATOYHOM TEPMOJIMHAMHKH IS 3aKOHAMHU BJIaJICeT
W JIIS aHAJIM3a | CTETICHU BIIaJIeeT aHanm3a TEPMOJMHAMHUKH U | 3aKOHAM
METAJTypruyec | 3aKOHAMU METaJUTyprUYeCKIX aHaIM3a TEPMO/IV
KHX TIPOIIECCOB. | TEPMOJWHAMHKH JUIS | IIPOLIECCOB, METAJUTYPrHYECKUX JUTS aHaJ
aHam3a JIOITYCKAKTCS MIPOIIECCOB, METaJuTy
METAJUTYPIrHYECKUX | 3HAYUTEIIbHBIC OIIUOKH, HaBBIKA OCBOCHBI, HO | MX TPOII
IIPOIIECCOB. TPOSIBIISICTCS JOMYCKAKTCS CBOOOTH
HEJIOCTaTOYHOCTh HE3HAYUTEIIbHBIC IPUMEHS
BJIQ/ICHUS HABBIKAMU MO | OLIUOKH, HOJIy4eH
pALy oKas3aTrenei. HETOYHOCTH, HAaBBIKU
OO6yyaromuiicst 3aTpyaHEHUS NpU CUTYyallH
WCIIBITHIBACT AQHATUTUICCKUX TIOBBIIIIE
3HAYUTEIbHbIC OTIEpaIUsX, IEPEHOCE | CIOKHOC
3aTpyaHEHUS PU YMEHHI Ha HOBBIE,
NPUMEHEHUU HAaBBIKOB B | HECTaHIapPTHHIE
HOBBIX CUTYAaIIHsX. CUTYaIUH.

a. llIkanbl oeHMBaHKUS Pe3yJIbTATOB POMEKYTOYHOM aTTECTALIMM U
uX onucanue:@opmMa NPoOMeKYTOYHON aTTeCTALMH: IK3AMEH.

[TpomexyTrouHass arrecTalus oOydamomuxcsi B (opMme »dK3aMeHa MPOBOAUTCS
pe3ynbTaTam

BBITIOTHEHUSI BCEX BHJIOB Y4eOHOU pPalOTHI, MPEAYCMOTPEHHBIX Y4YEOHBIM IUTAHOM TIO

mucuuruHe "®dusnyeckas xXuMmMua', NpU ATOM YUHUTHIBAIOTCS PE3YJbTAThl TEKYIIETO

KOHTPOJISL  yCIIEBAEMOCTH B Onenka

O6y‘~IaIOIJ_II/IMI/IC}I IJIAaHUPYEMBIX PC3YJIbTATOB 06y‘{CHI/IH o MAOUCHUIUIMHE TIPOBOAUTCA

TCYCHHUEC CCMCECTpaA. CTCIICHU  JOCTHIXKCHHA

nmpenoaaBaTejicM, BCAYHMIUM 3aHATUA IO JUCHUIIIINHE ITo wToram HpOMe)I(YTOLIHOﬁ

aTTecTallid MO0  JUCUMIUIMHE  BBICTABISECTCS  OLEHKa  "oTiauyHOo",  "Xopomo",
"yIOBIETBOPUTEIBbHO" MM "HEYIOBIETBOPUTEIHHO"

K nmpomexyTO4HON aTTecTaluy AOMYCKAIOTCS TOJBKO CTYIEHTHI, BBIIIOJHUBIIME BCE
BUIBl y4eOHOW paboOThl, MpenyCMOTpEHHbIE pabouell mporpaMMol TO JAUCHUILIAHE
"dusnueckas XUMHUA": BBIMOJHWIA U 3aLUIUTUIM JAOOpaTOpPHBIE PadOThl U KOHTPOJIBHOE

JOMAIIHEC 3aJaHHUC.

1o



Ikana oneHUBaHUA

Onucanue

OTIIMYHO

BeimonHensl Bce BUABI y4yeOHOW pabOThL, MPeryCMOTPEHHBIE
yueOHbIM MmaHoM. CTyAEHT JeMOHCTPUPYET COOTBETCTBUE 3HAHUIA,
YMEHMH, HaBBIKOB IPUBEIEHHBIM B TaOJMIE IMOKa3aTeIsIM:
onepupyeT NPUOOPETEHHBIMU 3HAHUSMH, YMEHMSIMH, HaBBIKAMH,
IIPUMEHSAECT UX B CHUTYyalUsAX IIOBBILIEHHOW CIOXHOCTHU. IIpu sTOM
MOTYT OBITh JOMYIIEHbl HE3HAYMTEIbHbIE OLIMOKH, HETOYHOCTH.
3aTPYAHCHUS TIPU AHAIUTUYECKUX Olepauusix, IpU IEPEHOCE
3HAHWW U YMEHUI Ha HOBBIE HECTAHAAPTHBIE CUTYyallUU

Xoportio

Hapriku OCBOCHBI, HO JAOIIYCKAKOTCA HCE3HAYUTCIIBHBLIC OHII/I6KI/I,
HCTOYHOCTH, 3aTPYAHCHUA IIpu AHAJIUTHYCCKUX orcpanusix,
IIEpCHOCE 3HaHI/II71, YMCHI/Ifl W HaBbIKOB Ha HOBBIC HCCTAHAAPTHBLIC
CUTyalluu.

Y 10BIIETBOPUTEILHO

OOyuvaromuiics JEMOHCTPUPYET HEIMOJHOE COOTBETCTBHUE 3HAHUMU,
YMEHUH, HaBBIKOB MPHUBEICHHBIM B Ta0IMIax IOKa3aTeleH.
Jomyckatorcs 3HAYUTEIbHbBIE OLIUOKH, MIPOSIBIISICTCS
HEIOCTaTOYHOCTh 3HAHUM MO sy MOKa3aTeseH.

HeynosnersopurensHo

He BeimmonHen oauH wuiau  Oosee  BUAOB  y4uyeOHOM  paboThL.
MPEAyCMOTPEHHBIX y4eOHBIM TIJIaHOM. OO0yuaroniuiics
JIEMOHCTPHPYET HEMOJHOE COOTBETCTBUE 3HAHHM, YMEHU, HABBIKOB
MIPUBEICHHBIM B TAOJUIIE MTOKA3aTeNeH, JOMyCKal0TCs 3HAYUTETbHBIE
OLIMOKH, MPOSIBIISAETCS OTCYTCTBUE 3HAHUM, YMEHHH, HAaBBIKOB IO
psany mokaszarenei. OOydaromuics WCHBITHIBACT 3HAYUTEIHHBIE
3aTpy/IHEHUs] MIPU ONEPUPOBAHUM 3HAHMSIMU U YMEHMSMHU TPH UX
MepeHoce Ha HOBBIE HECTaHIAPTHBIC CHUTYAIIHH.

®oHabI OLICHOYHBIX CPEACTB NpeAcTaB/aeHbl B [Ipuioxenun 2 k padouei

nporpamme.7.Y4eOHO-MeTOAMYEeCKOEe H MHPOPMAILIMOHHOE

o0ecreyeHne TUCHMILINHBI.

a) OCHOBHAS JIUTepaTypa:

1. ®wusnyeckas xumus: B 2-x kH.: y4e0. ;i By30B /K.C.Kpacnos, H.K.BopoObeB,
WN.H.T'onues uap.; nox pen.K.C.Kpacuosa .-3-e u3zf., uctp .-M. :Beicmi. mikosra
KH. 1:Crpoenue BemectBa. Tepmoannamuka.-2001.-512c.:u1 .

2. dusuyeckas xumus: B 2-x kH.: yue0. mis By30B /K.C. Kpacnos, H.K. BopoObes,
W.H. I'onnes unp.; nox pea. K.C. Kpacnosa .-3-e uzn., ucnp .-M. :Beicur.ik. Kh.
2:0neKkTpoxumMusl. XuMudeckas kuHetuka u katanm3.-2001.-320c. .

0) 10MOJIHUTE/IbHAS JIUTEpaTypa:

1. XKyxoBumkuii A.A.

®dusnueckas Xxumusl © yue0. 17 By30B . [ pud MO

/A A KyxoBunkwii,JI. A IlIBapuimaH .-3-¢ u3n., nepepad. u gom.-M.
:Metamnyprus ,1976.-543c.

2. Kparkuii cipaBOYHHMK (PU3HKO-XHUMUYECKUX BEJTMUMH/ 110/ penakiuei Pasuens A.A.,
[Tonomapépoit A.M.-Cnb: Cnennanpnas nurepatypa, 1998-198 ¢



B) NporpaMmMHoe obecnevyeHue u UHTepHeT-pecypcehi:

[IporpammHoOe oOy4eHHE HE MpeycMOoTpeHo. THTepHET-pecypehl BKIIIOYAOT y4eOHO-
MCTOAUYCCKUCMATCPUAIIBI B 3JICKTPOHHOM BHUJC, IPCACTABJICHHBIC HA caute
http://lib.mami.ru/ebooks/ B pa3nene

«bubnuotexax http://lib.mami.ru/lib/content/elektronnyy-katalog

1. Teopernueckwe ¥ TPAKTHYECKHE OCHOBHI (U3MYECKOM XHMHH:  Yy4eOHOE
nocobue,MakapoB A. I'., Caruna M. O., Pazgo6pees /. A. ¢.7-30; ¢.86; c. 136-138
http://www.knigafund.ru/books/183555

2. dopmasibHas KMHETHKA: yueOHoe mocooue,bymunoposa I'. B.,
lansmerauaos 1O. I, Spomesckas X. M c. 1-7; 24-45
http://www.knigafund.ru/books/186411

3. Owusmyeckas xumui. B 2 KH. ITom  pen. KpacmoBa K.C.c 186

4. DOxonornueckas xumust Yubucosa H.B., lonrans E.K.
http://www.xumuk.ru/ecochem/1.html
c.7-12

S. dusnyeckass XUMHUA. YyeOuuk JUISL OakagaBpoB
Kynpsmesa H.C., bonnapena JLT.
https://www.biblio-online.ru/viewer/90D129B7-F226-44D2-BDDB-9C2B7E4EDBD D#page/32

6. Dusnyeckas M KOJUIOUIHAS XUMUS 2-€ U3]T., IIep. U J0I. YUeOHHK U
MPaKTUKYM IS TpukJIagHoro 6akanaspuara Kynpsmesa H.C., bonnapesa
JL.T https://www.biblio- online.ru/book/2DA78425-E69E-4850-91ED-
390A7527473F ¢.15-183; 189-201;227-258

7. BapuaHTBI KOHTPOJIBHBIX 3aJaHUM IO TUCHIUIUINHE TTPEICTABIICHBI HA caiiTe
http://www.chem.msu.su/rus/teaching/roschina/physchembiol.pdf Peixosa
O.H.,Pomuna T.M.,HoBocenos A.1., Tudnosa JI.A., Ycnenckas 1. A.
dusnueckas XUMUsI 17151 OMOJIOTOB B 3a/1a4ax, BOIpocax U oTBerax c.34-54http://i-
exam.ru,http://fepo.ru http://xumuk.ru/;http://www.chem.ac.ru/;
http://www.himiinet.ru/; http://chemistry.narod.ru/

8. MarepuajbHO-TeXHUYECKOe o0ecneyeHue TUCIUTIMHBI.
CrneunanusupoBanHas yueOHas nadoparopus HOLL «Xumbuorex» ayn. I1K529
000pyI0BaHABBITSYKHON BEHTUJISIIMEN, CHaOKeHa BOJOM U JIEKTPHUUECTBOM.
Jns mpoBeneHus J1abopaTOPHOTO MMPaKTUKyMa HCIIONB3YIOTCA — CIEeAYIOIIHe
COBPEMEHHBICTIPHOOPEI U 000PYI0BaHHE:
Buckosumerpsr BITXK-2
Cranarmomerp -1
Honomeps! (DxcmepT)- 2
Konnykromerp Dkcnept-1
Becwr BJIP-200- 1
Becwr BJITK- 500- 1
TepmocTtathl — 2
MarsuTHble MeIanku-3
®oromerp DkcnepT — 1
10. Kynonometp Dxcnept-1
11. IepconanbHbBIH KOMIBIOTEP Pentium-4-1
12. CrexnsiHHasE XUMHYECKas MOCya (XMMHUECKHUE CTaKaHbl, KOJIObI, MEPHBIE
LWINHAPBL,0I0PETKH, IITATUBBI METAJUINYECKHE, XUMUYECKHUE PEAKTUBBI)

CoNO~LNE

9. Meroanuyeckue peKOMEHAAIUM IJIsl CAMOCTOSITEIbHOMH PadoThI
cryaeHToB Ba3zoBasi camocTosiTe/ibHAsA padoTa CTYJeHTOB BKIIIOYAET CIICYIONINE

dbopmbl paboT: U3ydEeHHE


http://lib.mami.ru/ebooks/
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://www.knigafund.ru/books/183555
http://www.knigafund.ru/books/183555
http://www.knigafund.ru/authors/39500
http://www.knigafund.ru/authors/39500
http://www.knigafund.ru/authors/39501
http://www.knigafund.ru/authors/39502
http://www.knigafund.ru/books/183555
http://www.knigafund.ru/books/186411
http://www.knigafund.ru/books/186411
http://www.knigafund.ru/authors/41520
http://www.knigafund.ru/authors/41521
http://www.knigafund.ru/books/186411
http://www.alleng.ru/d/chem/chem91.htm
http://www.xumuk.ru/ecochem/1.html%20%D0%A1.7-12
http://www.xumuk.ru/ecochem/1.html%20%D0%A1.7-12
https://www.biblio-online.ru/viewer/90D129B7-F226-44D2-BDDB-9C2B7E4EDBDD%23page/32
https://www.biblio-online.ru/book/2DA78425-E69E-4850-91ED-390A7527473F
https://www.biblio-online.ru/book/2DA78425-E69E-4850-91ED-390A7527473F
https://www.biblio-online.ru/book/2DA78425-E69E-4850-91ED-390A7527473F
http://www.chem.msu.su/rus/teaching/roschina/physchembiol.pdf
http://www.chem.msu.su/rus/teaching/roschina/welcome.html
http://www.chem.msu.su/rus/teaching/roschina/welcome.html
https://clck.yandex.ru/redir/LvUXD5J6I4o?data=UVZ5S3FTUHlHUXd3YUZQV3FqamdObl9EcWNTSDNDT1hXcjYtckdiSlRONUI3cUpRUVMyTFZJXzFjRFdXZEpNM1hxTncwLW5HTGxfWHk0VlFiXzJBMDI3b1dMeWxKenNI&b64e=2&sign=c72edc004167599afa71dc78676ee465&keyno=1
https://clck.yandex.ru/redir/LvUXD5J6I4o?data=UVZ5S3FTUHlHUXd3YUZQV3FqamdObl9EcWNTSDNDT1hXcjYtckdiSlRONUI3cUpRUVMyTFZJXzFjRFdXZEpNM1hxTncwLW5HTGxfWHk0VlFiXzJBMDI3b1dMeWxKenNI&b64e=2&sign=c72edc004167599afa71dc78676ee465&keyno=1
http://fepo.ru/
http://xumuk.ru/
https://clck.yandex.ru/redir/LvUXD5J6I4o?data=UVZ5S3FTUHlHUXd3YUZQV3FqamdOblk0WGw4V0hwdW1JZDRCQUNGaTdSMjFQZVN2b2xCZWxreHlISHZsUldoYkxoZkl6NXZNZ1ZTV0ZUT2ZwMkdNUVItY09DNVFQMThrYnhVbUVfRTU1ajg&b64e=2&sign=1f9b9bdd51f154a5c2e90d22cf570292&keyno=1
https://clck.yandex.ru/redir/LvUXD5J6I4o?data=UVZ5S3FTUHlHUXd3YUZQV3FqamdOa1Q2OEJTc25IMzZaWmo0VEM4MUxhNndWbGoxdTd6a0dTNmdUZ0VFT1lkUU9VdG1QeUJPenFiY09kSmltVFFxY2haYWEyLXVjc1R2UE1yZWkxd1BSNkE&b64e=2&sign=b03f0fa83580a8c4266bcbccb16df93e&keyno=1
https://clck.yandex.ru/redir/LvUXD5J6I4o?data=UVZ5S3FTUHlHUXd3YUZQV3FqamdOZzF3Q3BMaERvQ0V4Zk5uTkhwS2JPOHZvVW53N05qOVpQbnJ5cG13V2VxUmY4RW9qQ21WU2g2UVNaZ1lkLVBtR0JGTXFGLVFSZHBZSU4yY200SS0wclk&b64e=2&sign=c2e14311a1a9c1b206e8974dfd5b7d85&keyno=1

JEKIMOHHOI0 MaTrepuana, IpelycMaTpUBarollie NpopabOTKy KOHCIEKTa JIeKIUH |
y4eOHOM JIMTepaTyphl; U3yUeHHE JTUTEPATYpPhl M 3JIEKTPOHHBIX HCTOYHUKOB WH(OpPMAIINU;
U3Y4YCHHE MaTepuayla, BBIHECEHHOTO HA CAMOCTOATEIbHOE H3YYEHHUE; IOATOTOBKA K
nabopaTopHBIM paboTaM; MOATOTOBKAa K TEKYIIEMY KOHTPOJIIO 3HaHWUK (KOHTPOJIBHOMN
pabore).

JlonoJIHUTeIbHASL ~ CAMOCTOsITeJIbHAsi paldoTa CTYJeHTOB HalpasjieHAa Ha
yriyOjieHHe W 3aKpelyieHHe 3HAaHUM CTyAEeHTa, pa3BUTHE AHAJUTHUYECKMX HABBIKOB I10
npobiemMaruke yueOHo# nucuuminabl. K Hell OTHOCATCS: MOATOTOBKA K 9K3aMEHY; y4acTHe
B HAYYHBIX CTYJCHUYECKMX KOHPEPEHIMAX, CEMUHApaX U OJIMMIINA/IaX.

B kypce «®usmyeckas XuMUsD» NPEAyCMOTPEHBI: ayJUTOPHAas W BHEAyAUTOpHAas
CaMOCTOSITENIbHbIE PAOOTHI.

AyoumopHrasi caMOCTOsITeNIbHAsE padoTa MO JUCIMILIMHE BBIMOIHSACTCS Ha Y4COHBIX
3aHATUSAX TOJ] HETOCPEACTBEHHBIM PYKOBOJACTBOM IIPETOAABATENS W IO €ro 3a/JaHusiM.
OcHoBHBIMU (OpMaMU CAMOCTOSTEIHHOM PabOThl CTYACHTOB C y4acTHEM MperoaaBaresei
SBIISIIOTCS: TEKYyIIME KOHCYIbTAlMW; IpUeM U pa3bop 3amaHuii (B 4achl J1aOOpaTOPHBIX
pabor).

Breayoumopuas camoctosiTenibHas padoTa BBINOJIHICTCS CTYICHTOM M0 3aJaHHIO
mpernojaBaTeniss, HO 0e3 ero HemocpeAcTBeHHOro yyacTus. OCHOBHBIMH (opMamMu
CaMOCTOSITENIbHOW ~ pabOTBl  CTYAGHTOB 0€3 yd4acTusi IperojaBaTelieii  SBISIOTCS:
dbopMHpOBaHHE U YCBOCHHE COICPIKAHUS KOHCIIEKTA JICKIUH Ha 0a3e PeKOMEHIIOBaHHOM
yueOHOH  JuTepaTypbl, BKiIoYas HMH(OPMAIMOHHBIE  00pa3oBaTEIbHBIE  PECYPCHI
(3MeKTpOHHBIE YUEOHHKH, FIEKTPOHHBIE OUOIMOTEKH U Ap.); MOATOTOBKA K J1a0OpATOPHBIM
paboTaM ,BBITIOJTHEHNE PACUETHBIX 3a/IaHUI.

10. MeToanyeckue peKOMeHIAUM AJs MPenogaBaTess
Paznensr qucnumumnel «Pu3ndeckas XUMU» U3y4aroTcs Ha 3 Kypce B 5 cemecTpe u
BKIIIOUAIOT: JICKIIUH, TAO0OPATOPHBIE pabOThI, CAMOCTOSTENIbLHYIO PabOTy CTYCHTOB.
Jlekums o quctutuinHe «DU3udeckast XUMUsD) BBITIOTHSIET CIeAYIONe (pyHKIIHN:
UH(GOPMaIMOHHYIO;
MOTHBAIIMOHHYIO (CTUMYIUPYET MHTEpEC K Hayke, yOexkJIeHUe B TEOPETHUECKON U
MPAKTUYECKOW 3HAYMMOCTH HM3y4yaeMoro IMpeIMeTa, pa3BUTHE MO3HaBaTENbHBIX
notpeOHOCTEN 00yJaronuXxcs);
e OpraHu3alMOHHO - OPUEHTAIIMOHHYIO (OpHUEHTAallMs B HMCTOYHHKAX, JHUTEpaType,
PEKOMEH/IAllUHY TI0 OPTaHU3aIUU CAMOCTOSITEILHON paboThI);
® MeTOoNMOJNIOTHYECKYI0 ((hopmupyeT o00pas3ilbl HAy4HBIX METOJOB OOBSICHEHUS,
aHaJM3a, MHTEPIPETAINH, IIPOTHO32);
e OIICHOYHYIO U Pa3BHBAOIIYIO ((OPMHUPOBAHNE YMEHHH, YYBCTB, OTHOIICHHA, OIEHOK ).

JlaGopaTopHblii NPaKTUKYM MO0 AucHUIUINHE «DU3NYecKass XUMHS» SBISETCS
s dexTuBHON POPMOIT YIECOHBIX 3aHATHI, Ha KOTOPHIX CTYJACHTHI OCBAWBAIOT KOHKPETHHIE
METOJIbI M3YYECHHS TUCIUIUIMHBI, OOy4YarOTCS JKCIEPUMEHTANBHBIM CIIOCO0aM aHaiu3a,
YMEHHIO paboTaTh ¢ MpUOOpaMu U COBPEMEHHBIM 000PYI0BAaHUEM.

VYcnemnas pabota Ha 71a00paTOPHBIX 3aHATHUSAX 3aBUCUT OT TEOPETUYECKOM,
MPAKTUYECKONH W METOIUYECKOW TIOJTOTOBICHHOCTH IPETIOIaBaTells, €r0 OpraHU3aTOPCKOM
paboThI, OT COCTOSTHUS TabOpPaTOpHON 0a3bl M METOAUYECKOTOo 00ecredeHus, a TakKe OT
CTETEeHU MOATOTOBJICHHOCTH CaMUX O0yYalOUINXCs, UX aKTUBHOCTHU Ha 3aHSITHH.

[Topsimok mpoBeaeHust 1Ta00PATOPHOTO 3aHSATHUS:

1. BBoaHas yacTs:

®  BXOJIHOH KOHTPOJb MOATOTOBKH CTY/ICHTA;
®  BBOJHBIA UHCTPYKTaX (3HAKOMCTBO CTYJIEHTOB C COJEPIKAHUEM IPEICTOSIICH
paboThI, MOKa3 CIIOCOOOB BBITIONHEHUS! OTACIBHBIX OIEpalyii, HAaTOMUHAHUE
OTJICIbHBIX TOJOXKEHUI 10 TEeXHUKE Oe30MacHOCTH, MPEeAyNpexaACHUE O
BO3MOXXHBIX OIIHOKAXx).
2. OcHOBHasl 4acCTh:



® [pPOBEJIEHUE CTYACHTOM JIabopaTOpHOU paboThI;

3. 3aknrounTeNbHAS YACTh:

L4 O(bOpMJ'IeHI/Ie OTYETa O BBIIIOJIHCHWH 3aJ1laHHUA,

® [IOJBCICHUEC WTOrOB  BBIIOJHCHHS  J1a0OPATOPHOIL
paboTHI. JIaGopaTopHbIii MPAKTUKYM

BBITIOJIHACTCA
06y‘laIOH_[I/IMI/ICH CaMOCTOATEIBHO.

Hpenoz[aBaTenb XOAC 3aHATHA OOJDKCH KOHTPOJIMPOBATHL U OCYHICCTBJIIATL HAYYHOC U
MCTOANYCCKOE PYKOBOACTBO I[eﬁCTBHHMI/I o6yqafoumxca.

JlaGopaTtopHble paOOThl 3aKAaHUYMBAIOTCS 3AIIUTON PE3YJITATOB PA0OTHI U MOJIYYECHHBIX
BBIBOJIOB.

[IporpaMMa cocraBiieHa B  COOTBETCTBUHM ¢  DenepalibHbIM  TOCYJAapPCTBEHHBIM

00pa3oBaTe/bHBIM CTAHAAPTOM BBICHIETO OOpa30BaHUs 10 HAIPABICHUIO IOJrOTOBKU
6akanaBpoB 22.03.02MeTajityprus.

[Ipunoxenue 1
MUHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUMCKOM ®EIEPALIMA

OEJIEPAJIBHOETOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUYPEXXIEHWE BBICILIET'O
OBPA3OBAHUA

«MOCKOBCKHUH MOJJUTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKHUH MOJIUTEX)

Hamnpasnenue nmoarorosku: 22.03.02 METAJIJTYPI'USA
OII (mpo¢puiib): «MHHOBALMH B METAJIYPrUH»
®opma 00yyeHHs: OUHO-3204HAaS
Bun npodeccuonanbHoM qeSTENbHOCTH:
Hay4HO-UCCIIEN0BATENIbCKAs; IPOCKTHAS;
IIPOU3BOJCTBEHHO-TEXHOJIOTMYECKAsT; OpraHU3allMOHHO-YIIPABICHUECKAsL.

Kadepa: «Xumbuorex»

®OH/I OHEHOYHBLIX CPEJACTB

MO ANCHUIIJIINHE «®u3undeckass XuMHsD)

Cocras: 1. [Taciopt hoHAa OIICHOYHBIX CPEACTB
2. Onucanue OEHOYHBIX CPEJICTB:
2.1 . KoHTpoJibHBIE JOMAIIIHUE 3a1aHUS
2.2.9K3aMeHalMOHHBIE BOIIPOCHI
2.3.3a1a4u K 9K3aMEHALIMOHHBIM BOIIPOCaM
2.4. Obpaser] 3K3aMEHAIIMOHHOTO OuyeTa

CocTaBuTe]Ib:
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Ta6numa 1

MOKA3ATEJIb YPOBHSI COOPMUPOBAHHOCTHU KOMIIETEHIIUIA



du3znyeckass XUMHUA

OI'0OC BO 22.03.02 «MeTannyprus»

B mporiecce ocBoeHUs TaHHOW JUCHUIUIMHEL CTYJICHT (DOPMUPYET U ICMOHCTPUPYET CIICTYIOIINE

odmenpogeccuoHaJbHbIE M MPOodecCHOHATbHbIE KOMIEeTEeHIINHU:

KOMIIETEHIIUA IlepeyeHb KOMIIOHEHTOB TexHoJi0rust Dopma Crenenn ypoBHeii

WHJIEKC | ®OPMYJIMPOBKA (dhopMupoBanus OLICHOYHOTO | OCBOCHMS KOMIICTCHIUI

KOMIETEeHIH i cpeacTBa®*

OIIK-5 (CnocoGHOCTE pemiaTh [3HATh: NEKIHSA, K/P Ba30Bblii ypOBeHD
HAay4YHO- OCHOBHBIC (1)I/ISI/I‘IGCKI/IX N XUMHMYCCKHX 3aKOHBI U CaMOCTOATE/IbHAA - BOCIIpOM3BOACTBO
JCCIIeI0BATEIbCKUE pabora, [I0JIYYEHHBIX 3HaHUU B

nabopaTopHEIE X0JIe TEKYIIETO
safatn npu paboT, KOHTPOJIA
OCYIICCTBIICHUN . IloBbImIeHHBIH
podeCCuOHAIBHON ypoBeHb
JCATCIIBHOCTH C

- IPAaKTHIECKOE

MPUMCHECHUEM [PUMEHEHNE TIOTyIEHHbBIX
COBPEMECHHBIX 3HAHMH B IPOLIECCE
I/IH(I)OpMaI_II/IOHHLIX MIOAT'OTOBKU K
TeXHOIOrM 1 nabopaTopHBIM paboTaM
MPUKIIAIHBIX
arnmapaTHo-

MpOrpaMMHBIX CPEACTB

3aKOHOMEPHOCTHU, TUITIOBLIC PCIICHUS JIA UX
BBISIBJICHUSA,

yMeThb:
e BBIOMpATH U MPUMEHSATH METO/BI PELICHHS
TUIIOBBIX 3a7[a4 B 001acTH (PU3NMUECKON XUMUU;
BJIAJIeTh:
® HaBbIKaMH (PU3UKO-XMMUYECKOTO aHaIH3a B
00J1aCTH METAJITyprU4eCKUX IPOLECCOB




OIIK-6

CrocoOHOCTH
MPUHUMATD
000CHOBaHHBIC
TEXHUYCCKHE PEIICHUS
B IpodecCHOHATBHOMN
NesITeIbHOCTH,
BBIOMPATH
pddexTuBHBIC U
Oe30IacHbIC
TEXHUYCCKHUE CPEICTBA
W TEXHOJIOTUU

3HATh.

yMeTb!

OCHOBHBIC IMOHATHS, 3aKOHBI MOAECIIH
TEPMOJIMHAMUKHU, XUMUYECKON KUHETUKH,
MepeHoca Teria U Macchl.

HUCIIOJIb30BaTh OCHOBHBIC ITOHATHUS 3aKOHbBI U
MOZACIIN TCPMOANHAMUKHU, XHUMHYSCKOMN
KHHETHUKHU, IICPEHOCA TCIJIa U MaCChI K
MCTAJUTYPIUYCCKUM IIponeccam

BJIA/IETD.

MCTOJaMH pacucTa TCPMOJMHAMUYCCKUX U

JeKLHsL,
CaMOCTOSATENIbHAS
pabora,
nabopaTopHEIE
paboTHI,

K/P

Ba3oBblii ypoBeHb

- BOCIIPOH3BOJICTBO
[I0JIYYE€HHBIX 3HaHUHU B
XO0/I€ TEeKYIIEro
KOHTPOIIS

IloBbllIeHHBIH
YPOBEeHb

- IPaKTHIECKOE
MIpUMEHEHUE

MOJTYYCHHBIX 3HAaHHUH B
IpoLecce NOAr0TOBKH
K JJaDOpaTOpHBIM

**- Cokparienus popM OLeHOUHBIX cpeAcTB cM. B Tabmurie 2.




Tabnuma 2

Hepeqenb OIICHOYHBIX CPEACTB IO TUCHUIIJINHE «Pusnveckas XuMHsD)

HaumenoBanue IIpeacraBiaenue
Ne oueHo4Horo KpaTkasi XapaKTepHCTHKA OIIEHOYHOI0 CPeCTBA OueHoHoro
oC cpeacTBa cpeactBa B ®OC
y [Kompoman pacors s 378 et sta OMpeRenerONS THta M0 Tewe | KoHTpOTMMI saza
WM pasfeny 10 BapuaHTam
Bomnpocs! nns
cobecenoBannsg K (CpeAcTBO IS IPOBEPKH HABBHIKOB M YMEHHH MIPUMEHSTH IIpuBenens! k
2 nabopaTopHbIM  [[IOJYYCHHBIC 3HAHUS JUISL PCIICHHUS IPAKTUICCKHX 3a/1a4 TabopaTOPHBIM
paGotam 10 TEME WIIH Pa3leiry paboram
(SUY)
[Mpunoxenne 3.1
IIpuMepHBIe BAPHAHTHI IOMAIIHIUX KOHTPOJILHBIX padoT
IIpumep BapuanTa JOMalIHeH KOHTPOJbLHON padoThl Ne 1
1. Paccuurtarh n300apHYI0 TEIUIOEMKOCTh Ia3000pa3HOro BOJOpOAA MPHU TeMIlepaType
200 K mpu u3BeCTHOW 3aBUCUMOCTH OT TEMITEPATYPHI.
2. OmnpenenuTh U3MEHEHHE TEIIOEeMKOCTH ACp IIpH MPOTEKAHUH PEAKIUU: TIPU
temneparype 400 K:
Ho+Jo=2HJ
3. Paccumtath wusMeHenue HHTponuu AS mpu mepexoae 1 Momb Kenesa MpU
temreparype ¢azooro nepexona 1808 K ckpeitas Teruorta (azoBoro mepexona
15,06 x/Ix/ MOJIb.
4. Haiitu TeroBoil 3pdexT peakunu
Fe3Out Hor= 3 FeO + H2O:
npu temneparype 300 K u usBectHol 3aBrucuMocTH TeraoeMkocTu ACp oT
Temmeparypsl. Paccuntars TerinoBoit apdexT 3Toit peakuuu npu ycnosuu V = const
5. mocTpouTth auarpamMmy Gpa3zoBoro COCTosiHUs ( AUarpaMmy MIaBKOCTH) IS CHCTEMBI
Mg —Si 110 JaHHBIM «COCTaB- TEMIIEPATYPaY
Conepxanue 0 4 15 23 40 61 85 100
Mg, % macc.
t°C | 630 594 850 961 820 626 630 651
OnpenenuTh KOTUYECTBEHHBIN U KaUE€CTBEHHBIN COCTAB IBTEKTUUYECKON CMECH.
PaccuuTaTh uncio crenenelr CBOOOIBI IJIsi CUCTEMBI conieprkameit 5 % Mg.
6.1n1s BogHOTO pacTBopa o6beMom 0, 5 11, cogepxamero 30 r caxapa C12H22011 u
nmeromero temmneparypy 25 ° C , paccunrars :
1. naBieHHe HACBIEHHOTO Mapa P HaJl PaCTBOPOM
2. TeMIiepatypy KUMeHus pacTBopa T un
3. Temmeparypy 3amep3aHus pacTBopa T;
4, OCMOTHYECKOE HABIIEHUE Pocm
1. Hcnonb3ys cipaBOYHBIC TAOIUIBI PACCUUTATh AKTHBHOCTH M HOHHYIO CHITY PacTBOpa
CuSO4 ¢ monsiproit konteHTparueii ¢ (CuS04)=0,005 momb/m.
2. OKUCIHTETHHO — BOCCTAHOBUTEIbHAS PEAKIIUS B TaIbBAHUIECKOM DIIEMEHTE

2FeCls +SnCl,=2FeCls+ SnCl4




[Tporekaetr mpu T =298 K 1 akTHBHOCTSIX MOHOB , paBHBIX 1.
[IpuBecTr cxeMaTHYECKYIO 3aMKUCh TAKOTO TaJbBAHMYECKOTO 3JIEMEHTA.
Paccunrats cBoGoaHy10 sHepruro I'n66ca AG® n koncranty paHoBecus Ka peaximu
9. Jlns peakuuu
CO+H20 =CO2+ H2

Koncrants! paBHoBecus K, mpu 1000 K u 1200 K coorBercTBeHHO paBHbI 1,36 1 0,68
Paccuutath TemnoBoit 3¢ekt peakuu B JTaHHOM TEMIIEpPaTypHOM MHTEPBAJIC U KOHCTAHTY
paBHoBecust Kp nmpu temneparype 1100 K.

10. yaenabHas 31eKTpoIpoBOANMOCTh 5 % pacTBopa ykcycHou kucinotrsl CH3COOH
(p=1,005 r/m) ¥=12,25-103, OM L-cm?

Bbruncnuth koHcTaHTy Auccounanuu Ky, crenens nuccouunanuu o u pH pactBopa ykcycHOM
KHCJIOTBI.

IIpu KaKo¥ MOJIAPHONM KOHIIEHTPALIMHA YKCYCHOM KHCJIOTHI CTENEHb JUCCOLMALIMN CTAaHET
paBHOU 5%.

11. KoHCTaHTa CKOPOCTH XMMHYECKOH PEeaKIUu IIEpBOTo TOpsaKa paBHa 5, 3 10 Mun
PaccuuTath nepuoj noypacnaza ¥ Bpemst B Te4eHue kotoporo npopearupyet 90%
HCXOJHOI'O BELIECTBA.

12.Jlns peakuuu

1

2H) =), + H»

KoncranTa ckopoctr (Mua ) ipu 280° C =7, 96 -107 mpu 300 ° C -= 7, 96 -10°® paccunrats
SHEPrUI0 aKTUBALMH, KOHCTAHTY cKopocTH peakiuy 1pu 290 ° C u TemmepaTypHbIit
KOX(UITUEHT CKOPOCTU PEAKIIHH Y.
13.Koncranrta paBHoBecust K. roMoreHHO# ra3oBoi peakiyuu

Ho+ Cl= 2HCI
paBHa 24. VcxoaHOM KOHIIEHTpAllMK BOAOPOa U XJIopa paBHbI 1 Monb/1. PaccuntaTh
PaBHOBECHYIO KOHLIEHTPALIUIO XJIOPOBOOPO/Ia M KOHCTAaHTY paBHOBecus K.

14.PaBHOBecue razoda3zHoi peakuu
N2+ H>=2 NH3

[lpu crexyrommx paBHOBECHBIX KOHIEHTpaImsx Moiib/J © ¢p(N2)=0,5 ; c¢p(H2)=0,1 u
cp(NH3)=1,2

Bbruncnuts koHCTaHTHI paBHOBecus: Kc v Kp ¥ KOHIIEHTpaIMy HCXOHBIX BEIIECTB Cucx(N2)
u CHCX(HZ)

15. Tlpu smekTpou3e BOJAHOTO pacTBOpa Cyab(ara HUKENIS Ha aHOAE BBIACTHIOCH 4,3 11
kuciopona npu temmepatype 24 ° C u masrennu 101325 Ia.

PaccunraTh Maccy BBIIETUBILETOCS HAa KaTO/IE HUKEIS, €CIIH BBIXO MO TOKY coctaBui 85 %.

[Ipunosxenne 3.2
Bonpocsl 1 3agaum s codece0BaHus K J1a00pPaTOPHBIM padoTaM.
Jlaboparopnasi padora
«KHHeTHKa roMOreHHbIX XUMHYECKHUX pPeaKuuin)

=

Kaxkue peakiuu Ha3bIBatoTCs TOMOreHHbIMU? [IprBecTH npumepsl.

ChopmynupyiiTe 3aKOH JEHCTBYIONUX Macc.

3. Kakue peakiuu  OTHOCAT K  MOHOMOIIGKYJSIDHBIM,  JBYXMOJEKYJSIPHBIM |
TPUMOJIEKYJIAPHBIM?

Kaxkue peakiiuu OTHOCST K peaKkusiM MEPBOT0, BTOPOTO U TPETHETO MOPSIIKOB?

B dyem 3aximiodaercsi CyIIHOCTb BIUSHUSI TeMIIEpaTypbl HA CKOPOCTh XUMHYECKHX
peakuuii?

6. Kak paccuuTaTh S3HEPrUI0 aKTUBAIIMA XUMUIECKON peakiinm?

7. Kakue BeniecTBa Ha3bIBaIOTCS KaTanu3aropamu?

N

ok



8. Kakue 0coO0eHHOCTH XapaKTePHBI IJIs1 KATATUTUYECKUX PEaKIInid?

3agaua

Jns peakuuu pasznoxkenus nogosoaopoaa 2HJ =J, + Hz koHcTaHTa CKOPOCTH peaKIMU MIPH
280°C=7,96-10" mpu 300°C -=7, 96 -10°°

Paccuntarh KOHCTAaHTY CKOPOCTH 3Toii peakrmu rpu 250 ° C.

[Mpunosxenne 3.3
Bonpoch! 1Ji1s1 NOATOTOBKHU K IK3aMeHY N0 JUCHUILTUHE «Du3nyeckass XUMHD)
no pasaeay 1

1. [IpenMeT 1 OCHOBHBIE OHITHSI TEPMOJAUHAMUKH. TeruioTa U padoTa. 3akphIThie U
M30JIMpOBaHHBIE Mpoliecchl. [lapameTpsl cocTosHMUS.
2. KpyroBoi#i mnporecc. PaBHOBecHble M HepaBHOBECHBIE mporiecchl. OOpaTuMbIe
IIPOLIECCHI.
3. OKCTEHCUBHBIE M HHTEHCHUBHBIE CBOMCTBA YHMCTBIX BellecTB. BiusHue
OTHOCHUTENIBHOTO  KOJIMYECTBO  KOMIIOHEHTOB  (OTHOCHUTEIBHOTO  COCTaBa)  Ha
MHTEHCHUBHBIE CBOMCTBA pacTBOPOB. [lapunanbHble MOJIbHBIE BETUYUHBL.

4. IlepBbIil 3aKOH TEPMOJMHAMHUKU. MaremMaTH4ecKoe BBIPAKEHHUE IEPBOr0 3aKOHA
TEPMOJUHAMUKU U €T0 3HAUCHUE.

S. W3oxopHblii 1 u300apHBIA mpouecchl. CBs3b MEXAy BHYTPEHHEH 3Heprueu u
cBOOOIHOH SHTAJIBIIUEH.

6. TemnoémkocTh. 3aBUCUMOCTh TEIJIOEMKOCTH OT TEMIIEpaTypbl JUIsl MHTEpBajia
temriepatyp ot 273 no 1500 K.

7. 3aBUCUMOCTh BHYTPEHHEN SHEPIUM U SHTAJIBIIMU OT TEMIIEPATYPHI.

8. TepMmoxumus, TepMOXUMHUYECKUE ypaBHEHUA. CTaHIapTHAS SHTAJIBIINS
00pa3oBaHus U PACTBOPEHUS BEIIECTB.

9. 3akoH ['ecca. Pacuer TemioTsl 00pa3oBaHus, paCTBOPEHUS U SHEPTHU

XUMHYECKON CBS3U.
10.  3aBHCHMOCTB PHTANBIINU PEAKIIMM OT TeMIlepaTypsl. YpaBHeHue Kupxroda.
11.  Bropoii 3akoH TepmoauHamMuku. Ero gpopmynupoBka u npuMeHeHue K
W30JIMPOBAHHON CUCTEME.
12.  Tperuii 3aKOH TEPMOJMHAMHUKH, SHTPOIHSI U BEPOSITHOCTb.
13. TepmoauHamuyeckue noreHuuansl. CBoOoHast sHeprust [ m66ca u cBoboaHas
sHeprus ['expmronsua.

14. I3mMeHeHHe TepMOJUHAMHUYECKMX MOTEHIMAJIOB B H30TEPMHUYECKUX  YCIIOBHUSX.
VYpasuenue ['m606ca-I'enbmrosnbiia.

15. MakcumanbHas paboTa W BO3MOXKHOCTh NPOTEKaHHUS XUMHUYECKOW  peaKIHH.
CrangapTHble MOTEHLIUATBI 00pa30BaHMsI BEILIECTB.

16. TepmoguHAMHUKAa XMMHYECKOTO PAaBHOBECHS. 3aKOH JCHWCTBYIOIIMX MAacC M KOHCTAaHTa
XMMHYECKOTO PABHOBECHSI.

17. Xumnueckoe paBHOBECHE B TOMOTE€HHBIX U T€TEPOr€HHbBIX CUCTEMAaX.

18. CooTHolleHHE MEXTy U3MEHEHUEM CBOOOHOMN sHeprun [ 'mb606ca m KOHCTAaHTOM
paBHOBecHsl. Y paBHEHHE U30TEPMbI PEAKITHH.

19. 3aBUCHUMOCTh KOHCTaHTHI PABHOBECHSI OT TEMIIEPATYphl. Y paBHEHHE N300aphl peaKIiHy.

20. TepMomHAMHYECKOE pAaBHOBECHE B PEABHBIX Ta30BbIX CHCcTeMax. JleTydecTs u
AKTUBHOCTb.

21. BnusiHre pa3nuyHbIX (AKTOPOB HA CKOPOCTh XMMHUYECKHX peakuuii. [IpaBmio Bant-
Tododa.

22. Tepmuueckuii ananus. [locTpoeHne nuarpamMm cocTaB-TeMIlepaTypa KpHUCTAJTH3AINH.
OCHOBHBIE THIIBI IUATPAMM.

23. PaBHOBecHE «OKUAKUNA pacTBOp-Tapy». JlnarpaMma cOCTOSTHUSI YMCTOTO BEIIECTBA.

24. TlpaBuno ¢a3 'n60ca.

25. JlaBnenue mapa TBEpAbIX M KUIKUX Tel. YpaBHeHune Knaysuyca-Kianeiipona.



26.
217.
28.
29.
30.

31.
32.

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

43.

44,

45.

46.

47.
48.

1.

2.

3.

@®a3oBble PAaBHOBECHSI B JIByXKOMIOHEHTHBIX cucTeMax. CHucTeMa ¢ HEOpraHuyecKoi
pPacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU.

3aBUCHMOCTD JIABJICHHS HACBIIIEHHOTO Iapa OT cocTaBa. 3akoH Payid. OTKIIOHEHUs: OT
3aKoHa Payus.

Cocras napa HajJ pacTBOpoM. 3akoHbl KoHOBasoBa.

JlnarpaMmbl «COCTaB - -TeMIleparypa KumneHus». [leperonka u pexruduxanusi.

CocraB napa Haja pacTBopoM. 3akoHbl KoHoBanoBa. /[uarpammbl «CocTaB - JaBJ€HUE
napa» M «CocTaB-TeMIepaTypa KureHnus». [leperonka u pekrudukanusi.

JlaBneHue HaChIILIEHHOI O ITapa pacTBOPUTEINS Hajl pacTBOpoM. I1epBeiii 3akon Payis.
Temmepatypsl 3aMep3aHusi U KUIEHUsT pa30aBICHHBIX pacTBOpoB. Kpmockonuueckas u
A0YIITNOCKONIMYECKasl TOCTOSTHHBIE.

Ocmoc u ocMoTHrueckoe aapneHue. 3akod Bant-I'odda.

PactBopsI 31ekTposinToB. KOHCTaHTa 1 CTENEHb JUCCOLMAIIUU U CBSA3b MEXI1Y HUMHU.
PacTBOpBI CUIIBHBIX AJIEKTPOJIUTOB. AKTUBHOCTh M HOHHAs CUJIa pacTBOpA.
ONEeKTPOIPOBOAUMOCTE  PACTBOPOB  DJIEKTPOJIUTOB. YJElIbHas M DKBHUBAJCHTHAs
ANEKTPOIPOBOIUMOCTH PACTBOPOB 3JIEKTPOIUTOB, UX 3aBUCUMOCTh OT KOHIIEHTPAIUH.
[ToABMKHOCTH MOHOB M 9KBUBAJICHTHAS 3JEKTPONPOBOAUMOCTH MpU OECKOHEYHOM
pazbaBinennn. KoHIyKTOMETpUYIECKII METO/ aHATN3a.

@opmasibHasgs kKMHeTUKAa. OCHOBHBIE MONOXKEHUS U NOHATHA. Onpenensdmoomas cTaaus ,
CKOPOCTb MOJIEKYJISIPHOCTh XUMUYECKOU peaKuu.

BbIBOJ KHHETUYECKOTO YPaBHEHHUs IEPBOTO MOPsIIKa.

BbIBO/I KNHETHYECKOTO YpaBHEHHSI BTOPOIO MOPSAKA.

YacTuuHblid 1 001mil nopsaok peakuuu. CrocoObl onpeieneHus Nopsika peaKum.
BnusiHue temmneparypbl Ha CKOPOCTh XMMHUYECKOW peaklMy. DHEprusl akTHUBAllUU, €€
CMBICII ¥ TpauyecKoe orpeesieHue.

Karanuz. OcobeHHoCcTH U KinaccuduKays KaTaTuTHYECKUX MpoleccoB. ['OMOreHHbIi u
rereporeHHelid Katanus. Kartamusatopsl u mpomoropbl. CTapeHHE KaTalu3aTopoB,
KaTaJIUTHYECKUE S]IBI.

Bo3HukHOBeHHE ckauka MOTEHIMAaja Ha TpaHuLe pasaena ¢a3. /[BoiiHoi anekTpruuecKuit
CJION U ero crpoeHue. YpasHeHue HepHcera.

ONEKTPOXUMHUYECKHE 3JIEMEHTHI. ['albBaHUYECKUN 3JIEMEHT. AJIEKTPOJABIIKYILAs CHUJia
raJIbBAHUYECKOTO 1eMeHTa. KOHIEHTpallMOHHBIN TAIbBAHUYECKUN dJIEMEHT
N3mepenune 3nexkTpoaHbIX noTeHuuanoB. CTaHAApTHBIA BOJOPOIHBIA  AJIEKTPOL.
Xnopua-cepeOpsiHbIN U CTEKJITHHBIN 3JIEKTPO/Ibl CPABHEHUS U UX IPUMEHEHHUE.
ITorenunomerpruueckoe TutpoBanue. Msmepenne pH pactBopoB. AKTHBHOCTh HOHOB.
TepmonuHaMuka 0OOpaTHMOro TajlbBAHWUYECKOTO JJIeMEHTa. PacueT KOHCTaHTHI
paBHOBECHSI DJIEKTPOXUMHUECKON PEAKIIMK raJIbBAHUUECKOTO 3JIEMEHTA.

[punoxenne 3.4
3agaum K 3K3aMeHy N0 JMcHUILINHe «PU3nYecKkas XUMMSD)

PaccuuTath Maccy mMenu, BBIIENHBIIEHCS TIPU AJIEKTpon3e pacTtBopa xiopuaa meau (1)
npu nponyckanuu Toka cuioid 10 A B teuenue 30 muH. Bpixog mo TOKy Menu paBeH
85%.Hammcarp ypaBHeHHsI peakIuii Ha KaToJe W aHOJIE.
Paccuntate 00beM BOJIOpOJA, BBLACIHMBILEIOCS HPU AJIEKTPOJIM3E PACTBOpA CEPHOI
KHUCJIOTHI TIPU IIPONMYCKaHUM TOKa CHiIoN 5 A B TedeHue 1,5 wac YcnoBus 37eKTpou3a:
temneparypa 273 K u pasBnenue p=101325 Ila; Bbixon mo Toky cocrtaBiser 90%.
Hamnncate ypaBHEHUs peakivil Ha KaTO/IE€ U aHOJE.
BLIUMCIUTE CTEeNeHb AMCCOLMANMM BoAbl mpu Temmeparype 25°C, eciu ynenbHas
3JIeKTPONPOBOANMOCTh YHCTOH Boabl 5,5 -10° Om™ - em! u moxmxHOCTH MOHOB H' M
OH" npu 6eckoHeyHOM pa30aBIEHUU COOTBETCTBEHHO paBHBI A H+=349,8 u A on'=198,0
(pa3MepHOCTH PaBHBI ¢M 2 - MOJTb * OM™*)



4. Crenenp aucconuanuu ruapokcuga ammonus NHiOH=0,01 paccunrath ero KOHCTaHTY
JIUCCOIMAIINH, eCITU oABMKHOCTH HOHOB NH4" 1 OH- cOOTBETCTBEHHO PaBHBI

A NHa+=73,4 1 A 01'=198,0 (pasmMepHOCTH paBHEI cM 2 - MO T OM™).

5. CKoJbKO BpeMEHH HE0OXOIMMO 3aTPaTUTh IS BbLIeNIeHHS dekTpoan3oM 0,75 T cepebpa
u3 pactBopa AgNOs nipu cue Toka 1,3 A.

6. Ilpu kako# Temmeparype 3amep3HeT pactBop xsopuna maraus MgClz conepxarmmii 2,6
r xstopuza maraus B 100 r Bogsl. Kpuockonuueckas nocrosunas Boasl K=1,86°

7. Crenensr muccormanuu o 0,001 M pacropa xnopuaa kanus KCI mpu 25°C cocrasisier
0,99. Paccuntarh KOHCTAaHTY IUCCOLMAIUU XJIOPUIA KA.

8. Bo ckoJIbKO pa3 M3MEHHTCS CKOPOCTh PeakiMy MmorydeHus xiuopuaa sogopoaa HCI

H»+ Clo= 2HCI
€CJIM MOJISIPHBIC KOHIICHTPAIIMK BOJIOPO/Ia YBEIIMUUTD B 2 pa3a U Xjiopa B 3 pasa.
9. MOHO JI TOJTHOCTHIO BBIICIUTh MEb U3 PacTBOPA cynL(baTa Meau CuSOg
Cu**+Fe$s Cu+ Fe?t
CTaHL[apTHBIe 3HAUYCHHUA 3JICKTPOJHBIX ITIOTCHIHAJIOB PABHLBI
E® cuo+/cu=+0,34 B 11 E° Feps/re=-0,44 B
10. Berauciaute MaKCI/IMaJ'IBHyIO pa60Ty pC€aKluu B IraJIbBAHUYCCKOM 3JICMCHTC
Cu?*+Ni SCu+ Ni

Cu| CuSOq4|| Ni SO4| Ni

eciu MoJsipHble KoHIeHTparmu dkBuBasieHTa C (CuSO4) = Cos (NI SO4)=1 moib 3KB/1

11. B peaknuu BTOpOTO MOpsiiKa

A+B—II (nmpoayxThI)

koHIeHTpanus BemectB coctaBut C (A) = 0,3 mons/a u C(B)= 0,2 mons/n. Kak usmeHutbcs

CKOPOCTh pEaKIMH, €CIM KOHIIEHTpaluio BemiecTBa yBenmuuuth g0 0,2 Momw/m, a

KoHIeHTpanuto BeuiectBa C(B) yBennuuts 10 0,6 Momb/m.

12. Beruncnuth Temrneparypy kureHust Tk u 3amepsanusi T3 pactBopa, copepkamiero 138 ©
rmnepuHa B 816 r© Bomel. MomnspHas wmacca rimnepuHa CsHgOs paBrHa 92,
H0ynHOCKONUYecKass M KPHUOCKOMUYecKas MOCTOSHHBIE BOJIBI COOTBETCTBEHHO pPaBHBI
1,86 °u 0,32°,

13.Ilepuox momypacnaga monoHuss PO cocraBiaser 140 nueill. BbIYMCIUTE KOHCTAHTY
CKOpPOCTH pEeaKIIuy pacriaja MoJIOHHs, KOTOpasi OTHOCUTCS K PEAKIHSAM TIEPBOTO MOPSIKA.

14. Tlepuon momypacnana crpormus Sr2° pasen 27,7 roma. CKoNbKo TOTpeOyeTcst BpeMeHH,
yToOBbI pacnanochk 70% B3ATON Macchl cTpoHuusa? Peakius paanoakTUBHOTO pacmaaa
OTHOCHUTCS K peaKIIMsIM MepPBOTO MOPsIIKA.

15. Konctanta ckopocTd XuMHUYeckod peakimuu 1-ro mopsmka mpu 293 m 393 K
COOTBETCTBEHHO PaBHBI 3102 u 410" ¢ ' . Berumciauts SHEPrUI0 AaKTUBALMU ATOMN
PEaKIMU ¥ TIePHO/I OTypaciaia

16. PaccunraTh TerioBoi 3peKT peakuuu

CO+H20:5 COgzr +Hor
€CJIM CTaH/IapTHAas SHTAIBITUU 00pa30BaAHMS AH%qg k/JIx/mMois BemecTB paBabsl C0=-110,5;
H20=-241,8; CO,= -335,5.

B xakoM HampaBJIeHHUH CMECTUTCS paBHOBECHE PEaKIIMW TPU MOBBINICHUH JTABICHUS U

YMEHBIIIEHUU TeMIepaTyphi?

17. PaccunraTth 006EM, 3aHMMaeMbiid 96 T kucmopoaa npu 17 °C u nasnenun 1.5 atm,
yHUBepcajbHas ra3zopas nocrosiuaas pasHa 0,082 i1 atm/mons K

18. Beraucints Maccy 1 m° Bosmyxa mpu 20 °C u maBinernm 0.9 aTM, CUHTAas CPEHIOIO
MOJICKYJISIPHYIO Maccy BO3AyXa paBHOM 29 1/MoIb

19. OcmoTuyeckoe naBineHue pactBopa rroko3sl (M=312 r/moinp) ipu 20 °C paBHO 2.46 aTM™.
Paccuntath Maccy U MacCOBYIO JOJIO TIIOKO3BI B PaCTBOPE.



20. Paccuurats TeroBoit apdekr peakuu Zn+2AgCl S ZnClz +2Ag, eciu 3/1C Takoro
ranpBannyeckoro snementa npu 0 °C pasna 1,015 B u TemmniepaTypHbIil k03ddumeHt
DJC (OE/0T)p = - 4.02:10™
21. Haiitu axtusaoctd moHoB K™ u Cl" B pactBope KCl ¢ MonspHO#l KOHIEHTpanuei
0,01Mmomab/n
22. BBIUUCINTh MAaKCUMAIILHYIO TIOJIE3HYIO paboTy peakuuu npu temmneparype 1227 °C
2H2+02 5 2H20 +484 xJIx ,
ecili KOHCTaHTHI paBHOBecus Kp mpu Temmnepatypax 1227 °C u1278 °C pasusl 6.16-10°
u 2.63-10 cootBeTcTBEHHO.
23. lns peakium
COr+H20:5 COgr +Har
koHcTaHTa paBHoBecuss 1000K paBma 1,36, a mpu temmneparype 1200 K pasua 0,68.
Onpenenuts TemoBol 3(pPeKT peakuy B JTaHHOM TeMIIEpaTypHOM MHTEPBAJIe U KOHCTAHTY
paBHoBecus npu 1100 K.
24. BblYMCIUTh SHEPTUI0 aKTUBALMKM M KOHCTAHTY CKOpOCTH Xumuueckoil mpu t=30 °C,
€CIIM KOHCTAaHTBl CKOpOCTH dToW peakmuu mpu Ttemmeparypax 20 °C, m 40 °C
cootBeTcTBeHHO paBHEI 9,91-10™ Mun 11 43,9-10* mun .

[Tpumep 3K3aMeHaIIMOHHOTO OuieTa
MUHUCTEPCTBO OBPA30BAHUS U HAYKU POCCUNCKON DENEPALINN
OEJJEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUPEXJIEHUE
BBICIHIEI'O
OBPA30BAHU
«MOCKOBCKHUI MOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHH NOJIUTEX)

@DaxynbTeT XUMHIECKOH TEXHOJIOIHHU ¥ OMOTEeXHOIOTHH Kadenpa «Xumbrnortex»
JucuurumHa « XuMus»

Oo6pasoBarenpHas nporpamma 22.03.02 « MeTaptyprusm»

TIpo¢mns « VIHHOBayMU B METAJLTYPTHI»

Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne 1.

1.  KopmyckynsipHO-BOJIHOBbIE CBOMCTBA yacTull. BonHoBoe ypaBuenue Illpenunrepa .
AToMHas opOuTanb

2. I'mppomnns conent. ITpocTol, cTyneHuaThIi U MOIHBIM ruapoan3. KoHcTaHTa u cTeneHp
rusponusa. BinusHue paznuuHbix (akTOpoB Ha MPOTEKAHUS THAPOIU3A.

3amada Bo CKOJIBKO pa3 U3MEHUTCSA CKOPOCTh MPSMON PEAKLIUN

MgO « +CO2r SMg CO3  AH<0
[Tpu ymeHbIIEHNN AaBIIEHUs B CUCTEME B 3 pa3za? B kakoM HallpaBIIEHUH CMECTHUTCS
pPaBHOBECHE ITPU YMEHBIIEHUU TEMITEPATYpPhI?

YTBepkAeHO Ha 3aceaHuy Kadenps! «Xumbnorex » «__ » 201 r., mporoxom Ne__.

3aB.kadenpoii «Xumbrorex»



MUHHUCTEPCTBO HAYKH U BBICIIEI'O OBPA30OBAHHS
POCCHUNCKON ®EJEPALIUU
denepaiibHOE rocyaapcTBeHHOe GI0IKeTHOE 00pa3oBaTe/ibHOE yupex/ieHne
BBICILIErO 00pa3oBaHUs
«MOCKOBCKMM IMOJIMTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMH IOJIMTEX)

BBITIMCKA M3 [TPOTOKOJIA
3acemaHus Kadeapsl «MeTamryprus»

ot 18.06.2018 Nel6

3as.kagheopoii — k.m.H., doyenm H.H. Boneuna
Cexpemape — k.m.H., doyenm b.®. Beaenobekui

Bonpoc noBecTku JiHS:

1. Caymann: Bonpoc aktyanusauun paboyux nporpamMm rnoAroToBKH OakanaBpos
04yHO-3a09HOr0 oOydeHus npuéma 2018 rojna no HanpaBICHHIO MOATOTOBKH
22.03.02 «Meramayprusi», obpasoBatenbHasi, nporpamma «MHHOBauMH B
METAJIITyprHH».

BBICTYIIMJIM: 3as.kadenpoii, nouent Bonruna H.M., npod. Epemeesa 7K.B.,
nouent Llynerun A.B., nouent I'epubik C.M. 0 BO3MOXHOCTH MCIOJIL30BAHHS
paboueii nporpaMMsl AMCUHMIVIAHBI «DHU3HUecKas XUMHSM), MOATOTOBICHHOH Uls
obyuenus OakanaBpoB O4YHO-3a04HOro oOydenus npuéma 2017 roma no
HampaBnenuio noaroroskn  22.03.02  «Merannyprusi»,  oOpasoBaresbHas
nporpamMma «/IHHOBaLMHU B METALTY PTHI».

NOCTAHOBHJIN:

1. OTMeTUTh aKTYaJbHOCTh COJEpPKaHHMA IPOrpaMMbl MU CYHTATh BO3MOMKHBIM
MCIIONB30BaTh pabouyrd MPOrpamMMy IMCUMIIMHBL «(PHU3NYECKas XHMHA» Ul
obyueHust GakanaBpoB O4YHO-3a04HOrO 0Oyuenus npuéma 2018 roma 10
HampaBneHHio  noarotoskd  22.03.02  «Metannyprus»,  obpasoBarenbHas
nporpamma «MIHHOBalIMK B METAJUTYPrHK».

3aBeyiomIMii Kadeapoi W / H.W. Bonruna /



MHUHUCTEPCTBO HAYKH U BBICIHEI'O OBPA30BAHUS
POCCHICKOH ®EJEPALIMM
MeepasibHOE rocyaapcTBeHHOe OI0KeTHOEe 00pa3oBaTebHOE YUpexKICHUE
BbICILIero oOpasoBaHus

«MOCKOBCKWIA [MOJIMTEXHUYECKUIA YHUBEPCUTET»
(MOCKOBCKHH ITOJIUTEX)

BBITIMCKA U3 ITPOTOKOJIA
3acenanus Kadeapsl «MeTamtyprus»

ot 30.05.2019 Ne28

3as.xageopoii — k.m.H., doyenm H.H. Boreuna
Cekpemapo — k.m.H., ooyenm b.®. berenobekuii

Bornpoc 1noBecTKH JHs:

1. Caymasm: Bonpoc akryanu3zanun pabounx nporpaMm noAroToBKH 6akanaBpoB
OYHO-3a04HOr0 oOyueHus npuéma 2019 roga no Hanpas/IeHHIO TOATOTOBKH
22.03.02 «Meramunyprus», oOpa3oBaTenbHas nporpamMma «MHHOBalMH B
MeTaJUTyprum».

BBICTYIIUJIN: 3aB.xadenpoii, nouent Bonruna H.U., npod. Epemeesa XK.B.,
noueHt llynerun A.B., nouent 'epupik C.M. 0 BO3MOXHOCTH HCIOJIb30BaHHS
paboyel mMporpaMMbl AMCUHIUIHHBL «DU3HyUecKas XUMHs», MOATOTOBJICHHOH UIs
oOyuennsi GakanaBpoB O4HO-3a04yHOro oOyuenus npuéma 2018 roma mno
HanpasieHuto  noarotoBkd  22.03.02  «Metamnyprua», — oOpasoBarelibHasi
nporpamMma « MTHHOBalMH B METAJUTYPrumu».

NNOCTAHOBMHUJIN:

1. OTMETHTh aKTYaJbHOCTb COJEp)KaHHUsl [POrpaMMbl M CYHTATh BO3MOXKHBIM
HCIIONB30BaTh pabodyrd mporpamMMmy AHCUMIUIMHBL «Du3uyeckas XUMHS) s
oOyuenus OakanaBpoB OYHO-3a04yHOro oOyuenusa npuéma 2019 roma mo
HanpaBieHuio  moarotrosku  22.03.02  «Meranmyprus», obOpasoBarelbHas
nporpamMmMa «IHHOBaLMU B METAJLIYPIryUW».

3asenyromuii kadeapoi Sze~— | HMW. Bonruna /



