benepanbHOE TOCYIaPCTBEHHOE OF0KETHOE 00pa30BaTEeIbHOE YUPEKICHUE
BBICIIETO 0Opa30BaHUS
«TOnBATTUHCKUN TOCYIAPCTBEHHBIN YHUBEPCUTET

YTBEPXIAIO
3amectutens pekropa mo pazsutuio YII  3aBenyromuii kadenpoit «Xumus,
A.H. ipeirun XUMHUYECKHUE MPOLIECCH] U TEXHOIOTUNY
(TIoTHCH) (M1.0. damums) 1‘* I/I O CTAIIEHKO
« » 20 r. (moamuCH) (M1.0. damumms)
« » 20 T
b1.5.10

(undexc oucyuniumbl)

PABOYAS TPOI'PAMMA JUCIUAIIJIMHBI

XUMUA

(HaumeHoBaHUe OUCYUNTUHDL)

110 HAITpaBJICHUIO ITOATOTOBKHU (CHGL{I/IaJ'ILHOCTI/I)

15.08.05 KOHCTPYKTOPCKO-TEXHOJIOTMUYECKOE OBECIIEYEHUE
MAIINHOCTPOUTEJIBHBIX ITPOU3BOACTB

(K00 u HaumeHoBaHUe HaANPasieHUs NO020MO8KU, cneyuanvHocmu 6 coomgemcemeuu ¢ @I'OC BIIO/ @I'OC BO)

TEXHOJIOI'USA MAHIMHOCTPOEHUA

(nanpasnennocms (npoghunv))
®opma o0ydeHus: 3a09Has

Pacnpenesienue yacoB JUCHHUILIMHBI 110 CeMeCTPaM M BHAaM 3aHATHH (110 y4eOHOMY IJIaHY)

KoauuectBo 3
3ET
Yacos no PYII 108
Kypcosbie Kypcosbie Konrpoarnrre .
Buasl koHTpOIS1 OK3aMeHbl | 3averhl IpoeKTHI paoTs! padoThI (115 3204HOM
Ha Kypcax (hopMbI 00yUeHUsT)
2 2
NeNe kypcea
1 2 3 4 5 6 Hroro
BET no cemecTpam 3 3
Ulexmm 6 6
UlagopaTopHbie 2 2
IpakTHYecKue 2 2
KonTakTHasi paboTa 10 10
Cam. pabdora 94 94
KoHTpOJIb 4 4
Mroro 108 108

ToabsarTH, 2016



Pabouast mporpamma coctarieHa Ha ocHoBaHuK PI'OC BO u yueOHOro 1taHa HampaBJICHHs TTOATOTOBKH
(cenmanpHOCTH) 15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE OOECIeUYeHne MAIIMHOCTPOUTEIBHBIX
MIPOU3BOJICTB

PenensupoBanne padoyeil mporpaMMbl JUCHHUIIJIMHBI:
OtcyTcTBYyeT

|:| VYuyeOHas (pabouast) mporpamMma o100peHa Ha 3aceiaHnuy Kadeaps! " XuMus, XUMAYECKIE
MPOLIECCHI ¥ TexHoJoruu" (mpoTokon 3acenanuss No ot " " 20 1)

Peuienzent

(OondicHoCmb, YueHoe 36aHue, CneneHy) (noonucy) (U.0. @amunus)
« » 20 T.
Cpoxk aeiicTBusi pado4eii NporpaMMbl JUCHMILIHHBI 10 20 I.

HNudopmanus 00 akryanusanuu padodeil mporpaMmbl U CHUILIHHBI:

[TpoTokon 3acenanus kadeapn Ne OT«__ » 20 T.

[IpoTokomn 3acexanus xkadeapst No oT« __ » 20

[Tpotokon 3acenanus kageapn Ne OT«__ » 20 T.

[IpoTtokomn 3acexanus kadeaps No oT« __ » 20

ITpoTtokon 3acenanus kadeapst Ne oT«__ » 20 1.
COI'JTACOBAHO

HavanbHuk yueOHO-METOANYECKOTO YIPABICHHUS

« » 20 1. JL.P. XamunayiuioBa
(noonucs) (U.0. Pamuaus)

H.o. 3aBenyromiero kadenpoit «O00pya0BaHNE U TEXHOJIOTUU

MAIIMHOCTPOUTCIIBHOI'O IPOU3BOACTBA»
(6vinyckaioweti HanpasieHue (CneyuarbHoCms))

«__» 20 T H.IO. Jlorunos
(noonucsw) (H1.0. Pamunus)




AHHOTALIUS

AUCHUILINHBI (Y4eOHOTro Kypca)

b1.B.11 Xumus

(MHAEKC ¥ HAaMMEHOBaHUE AUCUUILIMHBI (y4eOHOTO Kypca))

1. Ilesn 1 3a7a4n U3y4eHUst AUCUMILIMHBI (Y4eOHOT0 Kypca)
Lenp — QopmupoBaHUE COBPEMEHHOIO MPEACTABIECHUS O BEIIECTBAX, HUX CTPYKTYpe,
CBOMCTBaX M B3aUMHBIX IIPEBPAIICHUSIX.

3amaun:

1. ,Z[aTB 3HAHUS 00 OCHOBHBIX 3aKOHOMCPHOCTAX B3aUMOCBA3U MCKAY CTPOCHUCM U XUMHWYCCKUMHA

CBOMCTBaMHM BEIIIECTBA.

2. IIpuBUTH HAaBBIKM aHAJIN3a POLIECCOB, MPOUCXOIAIINX MIPH MPOTEKAHUHA XUMUYECKUX PEaKIUil.

3. Hayunth npuMeEHATh MOJIyYCHHBIC 3HAHKUS U YMEHHS JIJIs1 0€30IMaCHOTO MCIIOJIb30BaHMS BEIIIECTB
B TIOBCEJHEBHOM JKM3HM M Ha MPOU3BOACTBE, MNPEAYNPEKICHUS SBICHUNU, HAHOCSIIUX BpEa
3JI0POBBIO U OKpYKAIOIIEH cpee.

2. Mecto aucunminnel (yaedHoro kypca) B crpykrype OIIOII BO

HNannas gucuumiuHa (yueOHbIH Kypc) oTHocuTcs K bioky 1 «ducuumnuuel (MOIynn)»

(BapuaTHBHAs 4acTh).

JlucuumiuuHel, yueOHbIe KYpChl, HA OCBOCHHMHM KOTOPBIX Oa3upyeTcsl JaHHAas AUCLUIIIMHA
(yaeOnsbIit Kypc) — «BrIciias MmaTeMaTHKay.

JucuumiuHel, y4eOHbIE KypChl, IJIs KOTOPBIX HEOOXOAMMBI 3HAHHS, YMEHHS, HaBBIKH,
npuoOpeTaeMble B Pe3ysIbTaTe M3Y4YeHUs MAAHHOW AUCHUIUIMHBI (yueOHOro Kypca) — «Dusukay,
«Marepuanosenenne u TKM», « Dkomorus».

3. [Lnannpyempble pe3yJibTATHI 00yUeHHs N0 AUCHHILTHHE (Y4eOHOMY KypcCY),
COOTHEeCeHHbIE € IJIAHUPYEMbIMHU pe3yJIbTaTAMU OCBOECHHS 00pa30BaTeIbHOI NPOrpaMMbl

®opmupyembie U
KOHTPOJIUPYyeMBbIe
KOMIIETeHLIUH

ILlnanupyemble pe3yabTaThbl 00y4eHUs

- CIOCOOHOCTh Y4acTBOBATh
B pa3paboTKe 0000IIEHHBIX
BapHUaHTOB PELICHUs
po0JieM, CB3aHHBIX C
MaIIMHOCTPOUTEIbHBIMHU
IIPOM3BOJICTBAMH, BHIOOpE
ONTUMAJIbHBIX BAPHAHTOB
MIPOTHO3UPYEMBIX
MOCJIECTBUM peleHns Ha
ocHoBe ux ananu3za (OITK-4)

3HaTh: TpaBWia TOBEACHUS W TEXHUKY OE30MacHOCTH,
OCHOBHBIE 3aKOHBl XWMHH, CTPOCHHE M CBOMCTBa
XMMHUYECKUX COCAMHEHUN, IPUPOY XUMUUYECKOU CBSI3U B
pPAa3JIMYHBIX KJIACCAX BEILIECTB

YMeTh: 0CBauBaTh HOBbIE TEXHOJOTUYECKHE MPOLIECCHI U
HOBBIE  BHUJABl  TEXHOJOTHYECKOrO0  00OpYyJOBaHMS,
OPUMEHSTh TEOPETUUECKUE ACTIEKThl XUMHUH ISl aHAJIM3a
CBOMCTB  BEIIECTB M  MEXaHU3MOB  XMMHYECKHUX
IIPOLIECCOB, MPOTEKAOIINX B OKPYKAKOLIEH TPUPOJIE

Bmamers: wMeTomamum  aHamm3a  paboTBl  OOBEKTOB
npoeCCHOHAIBHOW ~ JIEATEILHOCTA H  ONPEACIICHUS
CBOMCTB BEIIECTB U MEXaHNU3Ma MX y4acTUs B MPOIeccax
XUMHYECKOTO XapaKTepa OKPYKaloIlero Mupa

- ClIOCOOHOCTh
pa3pabarbIBaTh
JTOKyMeHTaluto (rpaduku,

3HaTh: npaBuia opopMIIEHUS] OTYETOB K J1aOOPATOPHBIM
paboTaM 1Mo XMMUU, TOCTPOEHUS TpaUKOB, COCTABICHUS
BBIBOJIOB




WHCTPYKIUHU, CMETHI, IIJIaHbI,
3asBKH Ha MaTEpHabI,
CpEeACTBA M CUCTEMBI
TEXHOJIOTUIECKOTO
OCHAIIICHUS
MAaIIHHOCTPOUTEIHHBIX
IPOU3BOJICTB), OTYETHOCTHU TIO
YCTaHOBJICHHBIM (pOopMam,
JIOKYMEHTAIIHIO,
perIaMeHTHPYIOILY IO
Ka4eCTBO BBIITyCKaeMOn
NPOAYKIINH, A TAKKE
HAXOJIUTh KOMITPOMHKCC
MEXTy pa3TUIHBIMU
TpeOOBaHUSAMHU (CTOMMOCTH,
KauecTBa, 0€30aCHOCTH U
CPOKOB HCIIOJTHCHHSI) KaK MPU
KPaTKOCPOYHOM, TaK ¥ MPH
JIOJITOCPOYHOM
mianupoBanuu (I1K-9)

YmeTh: 0hopMIIsATE OTYETHI K J1a00paTOpHBIM padoTam
10 XUMHH, CTPOUTH Tpaduku, GOpMyJIHPOBATH BHIBOIbI

Brnagers:  Metomamu  odopmiieHHST  OTYETOB K
nabopaTopHbIM  paboTaM MO XHMHH, TOCTPOCHHUS
rpaduKoB, COCTaBIECHUS BHIBOIOB

TeMmaTH4ueckKoe coacpKaHue TNCHUIIJIMHBI

Paznen, moayan

IMoapa3snes, tema

Monyins 1. Ctpoenue n
CBOMCTBA BEIIECTBA.
TepMonnHaMuKa U KUHETHKA
XUMHUYECKHUX IPOLECCOB

OCHOBHBIC TOHITHUS M 3aKOHBI XUMUHU

OCHOBHBIC KIIACCHI HCOPTaHNYCCKUX BCIICCTB

Crpoenue atomoB. [lepuoanueckas cucrtema snemenTon J[. 1.
Meuneneena

XHUMHYECKas CBA3b. HpOCTpaHCTBeHHOe CTPOCHHUEC MOJICKYJI

TepMoanHaMKUKa XMMUYECKUX MPOLECcCOB. DYHKIUU COCTOSHMUS:
BHYTPEHHSISL SHEPTHsl, SHTAJIbIINS

@OyHKIMHM cOCTOSIHUA: SHTpoInus, sHeprust [ m66ca. Hanpasnenue
IIPOTEKaHUs XMMHUYECKUX peaklui

XyUMH4YecKas KHHETUKa. Biusgaue Ha CKOPOCTb XUMHUYCCKUX
peaKIII/II\/JI KOHICHTpALWH, JaBJICHU A

BausHue Ha CKOPOCTb XUMHWYCCKUX peaKI_II/Iﬁ TEMIICPATYPHhI,
KaTaJIn3aTOpOB. XuUMHUIecKoe PaBHOBCCHE

Monyns 2. PactBopsl
JIUCIIEPCHBIE CHCTEMBI.
DNEKTPOXUMHUUECKHE
IIPOLIECCHI

PactBopsl. CiocoObI BeIpaskeHUs! KOHLEHTPAIIMK PacTBOPOB.
KoanuraruBable CBONCTBA PACTBOPOB

CBolicTBa paCTBOPOB JIEKTPOJIUTOB: JUCCOIMAIMSA. HOHHOE
MIPOU3BE/ICHUE BOJIbI, IPOU3BEICHUE PACTBOPUMOCTH, TUIPOIIU3
COJICH, HalpaBJieHHe 0OMEHHBIX PEaKITU

Komnnouiaeie pacTBOpBI: CTPOEHUE KOIOUOB, MOJYyUYEHUE U
CBOWCTBA

SHCKTpOXI/IMI/I‘-ICCKI/IC cucTeMbl. ['albBaHMYECKUE JIEMEHTHI

DNEeKTpOaN3 BOAHBIX pacTBOpoB. 3akoHbl Dapanes




Koppo3zus metamios. CiocoOb! 3alIUTHl METAJUIOB OT KOPPO3UH

OO0mas Tpy10eMKOCTh AMCHMILIMHBI (Y4eOHoro kypca) — 4 3ET.

Pa3paboTynkm nmporpaMmmsl:

K.T.H., JOIOCHT

(OondicHocmb, yueHoe 36aHue, Cnenety)

M.A. TpomnHa
(noonucy) (H1.0.Damunus)




4. CTpyKTYypa H coaep:KaHue TUCHUILIMHBI XUMUS

Kypc uzyuenus 2

Paspeu, Iloapa3zaen, Tema Buabl yueoHoii padoTsl Heo6xoaumbie DopMbI Pexomenaye
MOZyJIb KonrtakTHas paGora CamocTosiTeJibHast padoTa MaTepHaJIbHO- TeKyIero Masi
(B yacax) TeXHHYECKHe KOHTPOJIs JuTeparypa
BCEro @®opMBbI IPOBEIEHNAS JEKIHIA, (OpMBI OpraHM3aANAH pecypcbt (HauMeHoBa (Ne)
5 J1aG0PaTOPHBIX, MPAKTHYECKHX €aMOCTOSATeILHOM HHe
<l ~
2 £ o B, 3aHATHIA, METObI 00yUeHHU ], 5 padoThI OLIeHOYHOTI0
= Z, o] - 31
E 5 g % %3 peanusylouue NpuMeHsieMyo g cpencraa)
E g E = £%| o6pa3oBaTe/bHYI0 TEXHOJIOIHIO 2
1. Ctpoenue u OCHOBHBIC IOHATHS U - 2 - Tpaauunonunas 33 W3zyuenue MenoBast Jocka. 1-4
CBOWCTBA BELIECTBA | 3aKOHBI XHMMH. TEOPETUYECKOTO
o Bemmonnenue
XuMu4ecKui Marepuana
IIPaKTHIECKO
skBUBaNeHT. CTpoeHHe .
it paboTHI
aToMa. XUMHU4ecKas
CBSI3b.
2. TepmoHaMuka Tepmonunamuka 2 2 - - TpaguunonHas 33 Nzyuenne MenoBas nocka. 1-4
U KUHETHKA XUMUYECKUX TEOPETUYECKOTO JlaboparopHas nocyna, BhiHOIHeHe
XUMHYECKUX npouecco. DyHKIMH MaTepuana PEaKTHBBI.
, IOATOTOBKA
POIIECCOB cocrosius. Kunernka
oTyera
XUMHYECKUX
11a00paToOpHO
HPOLIECCOB. .
it paboThI
Xumugeckoe
paBHOBecHE.
3. PacTBOpEI 1 Crioco6bI BEIpaKEHHS - - - 33 H3yuenue 1-4
JIHCIIEPCHBIE KOHIIEHTPAIHHI TEOPETUIECKOTO
CHCTEMBI pacTBopoB. PacTBopbI MaTepHana
HEDJIEKTPOJIUTOB.
Pactsops!
NEKTPOIIUTOB.
OOMeHHBIE TIPOLIECCH B
pacTBopax
NEKTPOIIUTOB.
KosutoniHbpie pacTBOpBIL.
4. OKHCITUTENTBHO- 2 - - - TpaauyonHas 33 H3yuenne MenoBas gocka 1-4
DNEKTPOXUMUYECKH | BOCCTAaHOBHTENIbHBIC TEOPETUYECKOTO
€ MPOLECCHI peaKImm. MaTepHana
TanbBannueckue

MIPOLIECCHL. DIEKTPOIIH3,
3aKOHBI JIEKTPOIIN3a.
Kopposus meraios u
3aI[UTa METAJUIOB OT
KOPpO3HH.

Hroro:

132




5. Kputepuu 1 HOpMBbI TEKYIIEro KOHTPOJIA U IPOMEKYTOUHOM aTTecTAluu

@DopMbI TEKYIIIETO KOHTPOJIS

VcaoBus JIOITyCKa

Kputepuu u HOpMbI OLICHKU

Jlaboparopnas pabora

be3 nomycka

Pabora «3aureHay npu ohoOpMIICHUHN OTYETA C pacUeTaMU U BBIBOJIAMU

[TpakTuueckas pabora

be3 nonycka

PaboTa «3auTeHa» mpH BRIMOJHEHUH 3-5 3a/1a4 TPAKTUICCKON pabOThI

dopma nposeacHUA
IPOMEXKYTOUHOM aTTecTallu

VYcnoBus gomycka

Kpurepun u HOpMBI OLICHKH

3a4€CT

Berinoninenue 1abopatopHoii u
NpaKTHYECKOi padoT

«3a4YTCHO»

Crynent orBeuaer Ha | uinu 2 Bompoca
3a4eTHOTO OMieTa U3 2-X BOMPOCOB,
OpPUEHTUPYETCS B KOHTPOJIBHOU padboTe

«HEC 3a4TCHO»

CTYIICHT HC OTBCYACT HX HA OJJUH BOIIPOCHL
3a4eTHOTO OMJIeTa, HE OPUEHTUPYETCS B
KOHTpPOJIbHOM pabote




6. Kpurepun u HOPMBI OLIEHKH KYPCOBBIX padoT (IPOEeKTOB)

Hannviii pazoen yueOHviM NIAHOM He NpedyCMOmpeH

7. llpuMepHasi TeMATHKA MUCbMEHHBIX PadoT (KypcoBbIX, pedepaToB, KOHTPOJIbHBIX,
pacyeTHo-rpaduyecKuXx u aAp.)

Ne i/t Temel

1 KontponbHas paboTa mo Xumuu

8. Bonpochl k 3auery

Ne i/t Bomnpocsr
OCHOBHBIE TIOHATHS XUMHH: BEIIECTBO, AaTOM, MOJIEKYJIa, JIEMEHT, OTHOCHTEIILHBIC
1 aTOMHasl ¥ MOJICKYJISIpHAsl MacChl, MOJISIpHAs Macca, aOCOIFOTHAsE Macca, MOJIb, YHACIIO
ABorajipo.

OCHOBHBIE 3aKOHBI XUMHUU: COXPAaHEHHUSI MACChI BEILIECTB, MOCTOSIHCTBA COCTaBa,
KpPaTHBIX OTHOIICHHUH, 00bEMHBIX OTHOILIEHUHM, ABOTaIpO U CIEJCTBUS U3 HETO,
MenneneeBa-Knamnelipona, 00beIMHCHUI Ta30BbIN, APIIUATBHBIX JaBICHUI
JanpToHa.

XUMHMYECKHM DKBUBAJICHT: SKBUBAJICHT IPOCTBIX U CI0KHBIX BCIICCTB. MOHHpHaH
Macca u MOJISIpHHﬁ 00BbEM PKBUBAJICHTA BCHIICCTBA. 3aKOH DKBUBAJICHTOB.

OCHOBHBIE KJIACCHI HEOPTAaHMUECKUX COCMHECHUH (OKCHIbI, KUCIIOTHI, OCHOBaHHS,
4 COJIM): HOMEHKJIATypa, KJIAaCCU(UKAIINS, OCHOBHBIC XUMHUYECKHE CBOHCTBA, CIIOCOOBI
MIOJTYYCHHSI.

OcHoOBHBbIE KJ1acChl OPraHUYECKUX COEIMHEHUI: HOMEHKIIaTypa, Kiaccupuxaus,
OCHOBHbIE (pU3HUECKUE CBOMCTRA.

Teopuu crpoenus aroma. Jlyanusm snexTpona. [IpuHimn HeonpeaeneHHOCTH.
KopnyckynspHo-BosHOBas Teopus cTpoeHus aroMa. AToMHasi opourtans. CTpoeHue
aToMa: IPUHIIMII HaUMEHbILIEH PHEPrUH, TpaBuwiia Kneukosckoro, mpuHuun [aymmy,
npaBuio XyH/a.

[lepuoanueckas cuctema 3JIEMEHTOB: MEPUOJ, pAll, Tpynna, noarpynmna. Paguyc
aToMa, SHEPTHsl HOHU3AIUHU, CPOJICTBO K AIEKTPOHY, JIEKTPOOTPULIATEILHOCTD.
l'opusoHTanbHas, BepTUKAIIbHASL, TUArOHAJIbHAS IEPUOANYHOCTD CBOMCTB 3JIEMEHTOB
Tabauiel MeHeneena.

XuMudeckas CBSI3b: BHJIbI XUMUYECKOU CBSA3M (KOBaJCHTHAsI, MOHHASI, METAJJINYeCKas,
8 BosopoaHast). OOpa3oBaHNEe XUMHUECKOM CBSI3M METOJOM BAJICHTHBIX CBSI3CH.
OO6pazoBaHue XUMUYECKOU CBSI3U METOJIOM MOJICKYJISIPHBIX OpOUTAlIeH.

[M'ubpunu3anms aTOMHBIX OpOUTANIeH IEHTpaIbHOTO aToMa. [IpocTpancTBeHHOE
CTpOCHHE MOJIEKYJ, HOHOB. Teopusi oOIIMX BaJCHTHBIX Map JIEKTPOHOB.

XuMmudeckas TepMoinHaMuKa. TepMoanHaMuyeckast cuctema (M30J1MpoBaHHasl,
OTKpBbITas, 3aKkpbitas). [lapameTprl coctostnusa. OyHKIMM cocTOsIHUA. BHYTpeHH s
SHEprus, TeraoTa, padora. [lepBblil 3aK0H TEPMOJIMHAMUKHU U €70 NPUIIOKEHHE K
poleccaM B MealIbHOM T'a3e: H30TEPMHUECKOMY, H30XOPHOMY, H300apHOMY.

10

DOHTanbNus: 00pa30BaHUs U CTOPaHUs BEUIECTB, peakuu. TenaoTBopHas
crocobHocTh. CTaHmapTHOE cocTosiHHE BeecTBa. CTaHIapTHBIE YCIOBHSL.
CrannmapTHas SHTaIBIHUS: 00pa30BaHUS U CTOpPaHUS BEIIECTB, peakiuu. 3aKoH ['ecca,
clieJicTBUE M3 3aKoHa I'ecca.

11

Bropoii 3akoH TepMOAMHAMUKH. DHTPOINS KaK QYHKIHS COCTOSIHUS CHCTEMBI.
12 TepMonnHaMuyeckast BEpOATHOCTb. TpeTnii 3akoH TepMOAMHaMUKH. CTaHgapTHas
SHTPONUS BEIIECTBA, PEAKIIHH.




13

Kputepwnii HanpaBiIeHHOCTH CaMOTIPOU3BOIBHOTO MPOLIECCA B 3aKPBITON CHCTEME:
cBoOOIHAs sHeprHs [ 'nO0ca. DTaNbIUIHHBIN U SHTPOIMUHBIA (PaKTOPBI. DHEPTH
['n66ca 0OpazoBaHMsl BELIECTBA, PEAKIUH.

14

Xumuueckas kuHeTuka. CKOpoCTh peakiMi B TOMOT'€HHOM U F€TEPOreHHOM cucTemMax.
I'eTeporeHHsble peaki: 0COOEHHOCTH MPOTEKAHUH (CTaIUU F€TEPOreHHBIX peaKiuil).
AncopOuwsi, necopOumsi, KOHBEKIHs, T dy3usi.

15

BriusiHue KOHIEHTpAIMK HA CKOPOCTh XUMHYECKOM peakiuu. 3aKOH JI€UCTBYIOIIHNX
MacCC 111 TOMOT€HHBIX U T€TEPOreHHbIX peakuil. KoHCTaHTa CKOPOCTH XUMHUUYECKON
peakuuu. BiausHue naBiaeHus Ha CKOPOCTh XUMHUYECKON peakilnu.

16

Bnusiaue Temrneparypsl Ha CKOPOCTh XuMHuuyeckor peakuuu. [Ipasuno Bant-T'odda.
Temneparypusiii ko3 dunment. YpaBaenue Apperunyca. [IpeadkcrnoHeHInanbHbIH
MHOKUTEJb. DHEPIHsl aKTUBALMM. AKTUBHPOBaHHbBIN KOMIUIEKC. OIpeneieHue
SHEPI'UU aKTHBALUU TPaQUUECKUM U PACYETHBIM METOAaMHU. DHEPreTHuecKas
JuarpaMmma XMMH4€ECKOro Ipolecca.

17

Karanus. Bimsaue KaTaJIu3aTopOB Ha CKOPOCTH XAMHYECKOH pCaKiuu. I/IHFI/I6I/ITOpI>I,
IMIPOMOTOPLI, KATAJTUTUICCKUC AObI.

18

OOpartumMble 1 HeOOpaTHMBbIE XUMUYECKNE PEaKInu. XUMHYECKOE PAaBHOBECHE.
PaBHOBeCHBIC KOHIIEHTpPALUS U TapUUAIbHOE AaBiieHre. KOHCTaHTHI paBHOBECHS
obparumoit peakuun: Ke, Kp u cBsa3p Mmexy Humu. CBs3b MeX/ly KOHCTAaHTOU
paBHOBecHs 00paTUMOi peakiuu 1 dHepruei I'mdocea.

19

@DaKTopbl, BAUIOIINE HA CMELEHHE XUMUYECKOTO PABHOBECHUS: KOHLIEHTpALHs,
nasnenue, remneparypa. [lpuauun Jle-Illarense.

20

PaCTBOpBI. Crioco05b1 BBIPpAXXCHHA KOHLCHTPAIIUU paACTBOPOB: MaCCOBasA 10JId,
MOJIIpHasA, HOpMaJibHad, MOJIJIbHAA, TUTP, MOJIbHAA OOJIA.

21

XUMHYECKHE paBHOBECH:A B paCTBOpPaAx. COJ'ILBaTaI_[I/ISIZ MOJICKYJISIpHas Jucconualnus,
06pa303aHI/Ie COJIbBATOB, NOHHU3alM, SJICKTPOJIUTUICCKAA JUCCOLUALINSA.
He()JIeKTpOJ'II/ITbI " OJICKTPOJIMTEI.

22

Hpouecc pPacTBOPCHUA: pA3PYHICHUC XUMHWYCCKUX U MCIKMOJICKYJISIPHBIX CBHSCﬁ,
XHMHUYCCKOC B3aHMOﬂeﬁCTBHe PacTBOPUTEIIA C PAaCTBOPACMBIM BCIICCTBOM,
CaMOIIPpOU3BOJIbHOC IICPEMCIINBAHNEC paCTBOpPA. OHTaJbIINHN pPacTBOpPCHUA BCUICCTBA,
HaxXOoJAIICTOCA B pa3JIMYHBIX arp€raTHbIX COCTOAHHUAX. PaCTBOpI/IMOCTI) BCIICCTBA,
HaCLIH_IeHHHﬁ pacTBoOp.

23

PactBops! HeanekTponuToB. [1epBhIil 3ak0H Payiis: 1aBieHne HaChIIEHHOTO 1apa Haj
pactBopoM. Bropoii 3akoH Payns: 3aMep3aHue u KMIIEHHE PacTBOPOB. 3akoH BaHT-
l'odda: ocmoc.

24

PacTBOpBI 37€KTPOIUTOB. DNEKTpOIUTHYECKas qucconnanus. CTerneHb TUCCOHAlNN.
Koncranra nuccornmanuu. 3akoH pazsegeHus Ocranpaa. MzoTonndeckuit
kodpuuuent. 3akonsl Bant-T'odda u Payns ans 31exTpoauToB.

25

Honnoe npoussenenue Bojbl. pH pactopa.

26

[IpousBeneHne pacTBOPUMOCTH. Y cioBHE 00pa30BaHUs OCaJIKa.

27

I'maponus coseld: o KaTHOHY, 110 AaHUOHY, 110 KATUOHY U 110 aHMOHY. KoHcTaHTa
TMJIPOJIN3a, CTENEHb IMIPOJIN3a.

28

HucnepcHble cuctemsl. Kinaccuduxanus n1ucnepeHbIX CUCTEM: 110 pa3Mepy YacTHI]
JMcTiepcHOM (hasa, o arperaTHOMY COCTOSTHUIO IMCIIEPCHOM (a3bl U AUCHEPCUOHHON
cpenbl. CriocoObl MOTYyUYEHHSs AUCTIEPCHBIX CUCTEM.

29

Komnnounansie pactBopsl. CTpoeHHE MULIEIUIBL: arperar, sapo,
MOTEHIIUAJIONIPEACTISIONTNE HOHBI, aICOPOIIMOHHBIN CIOH, MU y3NOHHBIN CIOM.
CoiicTBa KoIOUIHBIX pacTBOpoB. Koarynauus. Koarynupyromiast ciocoOHOCTh
3JEKTPOJIUTOB.

30

CnocoOBI BBIZIEJIEHNS U OUHUCTKH BEIIECTB.

31

OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC PCaAKINH.

32

DIEeKTPOXUMHUYECKHE TTPOIIeCChl. BOZBHMKHOBEHNE MJIEKTPOTHOTO MOTSHITHAIIA.

33

['anpBannyeCckue 3y1eMeHThI. Y paBHeHue HepHera.




34

DNEeKTPOIN3 paciaaBoOB U BOAHBIX PACTBOPOB.

35 3akoHbl 351eKTpoau3a. IlpuMeHeHue 3aeKTpoaunsa.

36 Koppo3ust MeTamioB: BUbl KOPPO3UH (XUMHUYECKAs, JEKTPOXUMHUECKas],
MHUKPOOHOIOTHYecKast, PaJHOIMOHHAs)

37 CriocoOblI 3alUThl METAIIOB OT KOPPO3HMHU: JIETUPOBAHUE, 3AILUTHBIE IOKPHITHS,

MIPOTEKTOPHAs 3aIIMTA, IPUMEHEHHE HHTHUOUTOPOB.
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9. ®oH/1 OLICHOYHBIX CPEACTB AJIsl IPOBEACHUS IPOMEKYTOYHOM aTTecTANH 00y4al0IMXCs
M0 JUCHHILIHHE

9.1. [MacopT oH/TIa OLIEHOYHBIX CPEICTB

Kon
Ne KonTposmmpyembie pa3ieibl KOHTPOJIMPYeMOi HaumeHoBaHue
n/n (TeMbl) TUCHUIJIMHBI KOMIleTeHII U (WJIH OILIEHOYHOI0 CPeICTBAa
ee 4YacTH)

1 Moayns 1. CTpoeHue u cBoiCTBa OIK-4 Brinosnnenue

BEILIECTBA MPaKTUYECKOU pabOoThI

Moyits 2. TepMoHHAMIKA 1 BrinonHenue, moaroToBka
2 TN OIIK-4 oT4era jabopaTopHOI

KMHETUKA XUMUYECKHUX IIPOLIECCOB

paboThI

Mopyns 3. PactBopbl 1
3 Ay p OIIK-4

JUCTIEPCHBIE CUCTEMBI

Mopynb 4. DNeKTpOXUMUYECKHE
4 a4 P OI1K-4

MIPOIIECCHI

9.2. TunoBble KOHTPOJILHBbIE 32/IAaHUS UJIH MHbIE MATEPHUAJIbI, HE00X0AMMBbIE /1JIs1 OLlEHKU 3HAHMI,
YMEHUIi, HABbIKOB M (MJ1H) ONbITA 1eATEeJbHOCTH, XapaKTePU3YIOUINX 3Tanbl popMUpoBaHUS
KOMIIeTeHI[Uii B Mpolecce 0CBOEHNsI 00Pa30BaTeJbHOI MPOrpaMMbl

9.2.1. O0pasen oT4yera K JadopaTopHoii padore «CKOPOCTh XUMHYECKHX peakuuii. XuMu4yeckoe
paBHOBecHe»

TUTyJbHBIN JIHCT:
TONBATTUHCKUI TOCYAAPCTBEHHBIM YHUBEPCUTET
Kadenpa «Xumusi, XuMudeckue npouecchl 1 TEXHOJIOT I
JlaGopatopHnas padora Ne 2

CxopocTh XUMHYECKHUX peakiuii. XuMnyeckoe paBHOBecHe
Crynent
I'pynna
[Ipenonasarens

r. ToapaTT!
20

2-4 cTpaHHUIIBI OTYETA:
Lesnb paGoThL: M3yUYeHUE BIUSHUS Pa3InYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUECKUX PEAKLIUN M COCTOSIHHUE
XHUMHAYECKOTO PaBHOBECHSI B TOMOT€HHBIX CHCTEMaX.

OmneiT 1. BiinssHME KOHIIEHTPAaLlMK pEarupyroMUX BENIECTB HA CKOPOCTh XUMUYECKUX PEAKIIAM.

Peakuyst maBeneBoi KUCIOTHI C IEPMAHTaHATOM Kallus
4H,C204 + 2KMnO4 = K2C204 + 2MnO; + 6C0O2 T + 4H,0

G mp=
Ne npobupku | Konuenrparus Bpems, 1, | CxopocTh peakunu B
KHUCJIOTHI, c YCJIOBHBIX €AMHULIAX, V =
C, MOJIB/IT 100/t, ¢t
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0,2

0,3

0,4

0,5

Ol WIN|F

0,6

[To pe3ynbraTram TaOIUIBI HOCTPOUTH IpaduK B KOOpAUHATAX

f(v)=C (f(y)=x).
HaOmonenns:
BriBox:

OnbIT 2. BivsiHue TeMneparypbl Ha CKOPOCTh XUMHYECKHUX PEaKIUid

No Temne- | Bpemsa, | Koncranra TemnepatypHblii

npoOupkm | parypa | T, ¢ ckopoctd KB | KO3bbUIMEHT y
OTIbITA, yCIL. ., Y Yep
t, °C k = 100/1, ¢*

1

2

3

4

Pacuer vy:

Hcrons3yst ypaBHEHHE AppEHHyCa U BETMYHHBI KOHCTAHTBI CKOPOCTH K IIPH pasmaHbIX
TEMIIEPaTypax, BEIYUCINTH SHEPTUIO aKTUBAIIMU PEakinu. Y paBHeHHE ApPpPeHUYca B JOrapu(hMUUECKOM
Bujie Ink = INA — Eo/RT MokHO paccMaTpuBaTh Kak JIMHEHHOE ypaBHeHHE Tuma Y = b — ax. I'paduuecku
TaKO€ YpaBHEHHE OMKMCHIBACTCS MPAMOH nHKeH B koopauHaTax Ink — 1/T. TanreHc yriia HakjIoHa
IpsSIMOM K OCH a0CIKCC COOTBETCTBYET BennunHe Ea/R.

a) 3anoJHUTH TabJUILY

Ink 1000/T

0) IToctpouts rpaduk B koopauuarax f(Ink)=1000/T (f(y)=x).

B) OnpenenuTth TaHTEHC yTila HaKJIOHA (0) PSMOi K ocu adciuce — tga.
tga =

r) BeIuuciuTh sHepruro akTuBaiuy peakiun mo popmyie Ea = Rtga (R = 8,314 Irx/mons-K).
Ea =

Habmronenus:

BriBona:

Omnpit 3. BiusiHue n3MeHeHHs! KOHLIEHTPAIMK pearupyolirX BelecTB Ha paBHOBECHE XUMUYECKON
peaxkuuu.
FeCl3 + 3NH4CNS <> Fe(CNS)3 + 3NH4CI
Habnronenus:
Koncranra paBHoBecus K¢ =
BriBon:

9.2.2. KoMIJIEKT KOHTPOJIbHBIX Pa00T K NPAKTHYECKOMY 3aHATHIO «Pacuersl o popmysiam n
YPaBHEHUAM»

Bapmuanr 1
1. HasoBwute 10 MEKIyHApOIHOM HOMEHKIaType cieaytomue Bemecta: Oz, Fe20s, Ca(OH)2, H2SOa4.
2. Tlpou3BemuTe pacyeTsl 10 YPaBHEHUIO PEAKIHH (H.Y.):

12



7r 12r X, T y, 1
Zn(x) + HCl(p-p) — ZNClag-p) + Ho).

3. OmpenenuTe MPOICHTHOE coAiepkaHue Kaus B Manranare kamus KoMnOa.
4, Omnpenenute 06beMm 40 r merana CHa ipu Temneparype 18°C u napnenuu 1,2 aTm.
5. Hammmure ypaBHEHHS peakiluii, XapaKTEPU3YIOMIUE CISAYIONINE TPEBPAIICHHUS
Ca —%— Ca(OH); Ca —2 CaCl,
Ca —2 CaCOs Ca —%Ca0
Bapmuanr 2
1. Hasoswure 10 MeKayHapoaHOM HOMeHKIaType cieayromnue BemecTBa: AI(NOs)3, N2, CuCly,
Baz(POy)2.
2. TlpousBenuTe pacueThl MO yPaBHEHUIO PEAKIHH (H.Y.):
10 in 52r X, T y,T
COz) + NaOHp-p) — Na2CO3p-p) + H2O ).
3. OmpenenuTe MpOIEHTHOE coaepxkanue a3ora B Hurpare xenesa (11) Fe(NO3)».
4. Onpenenurte Temreparypy kuciopoja, eciu 200 r ero 3anumaroT ooseM 105 i1 pu gaBiaeHuun 720 mm
pT. CT.
5. HanumuTe ypaBHEHHS peakluid, XapaKTepHU3YOIIKe CIeAYIOIINe TPEeBPaICHHS:
Al —9 5 AICI3 Al —@ 5 AI(OH);
Al —& 5 AlLOs Al —4 5 Al(SO4)s
Bapuant 3
1. HazoBure no MexayHapoaHONW HOMEHKIIaType cienyromue Bemiectsa: MnO, Mn20s, MnO2, Mn20y.
2. Tlpouw3BemuTe pacyeTsl 10 YPaBHEHUIO PEAKINH (H.Y.):
251 201 X, I y,T
C2Har) + Oz¢) — COzr) + H2O(n.
3. Ompenenute nporeHTHOE coaepxkanue dpochopa B pochare kambiws Caz(POa)z.
4. Omnpenenute Maccy okcuaa azora (IV), ecim npu Temneparype 72°C u napnenun 101,9 xIla ras
3aHUMaeT oobeM 18 1.
5. Hammmure ypaBHEHHS peakuii, XapaKTEPHU3YIOMIUE CISAYIONINE TIPEBPAIICHHUS
NaOH —2— NaAIO; NaOH —2— Na,COs
NaOH —® 5 Na S04 NaOH —“%— NaH,PO4
Bapuanr 4
1. Ha3oBure mo MexayHapoaHONW HOMEHKIIaType cienyromue BemectBa: Hz, P4, NO2, N2Oas.
2. Tlpow3BemuTe pacyeTsl M0 YPaBHEHUIO PEAKINH (H.Y.):
32T 5n X, T y, I
Fe203) + COw) — FeO) + COz(.
3. Ompenenute MpOLEHTHOE CO/IEp)KaHue Kuciaopoaa B ruapokcuze sxemnesa (111) Fe(OH)s.
4. Omnpenenute naBnenne okcuaa yraepona (11), ecim 300 r rasa mpu Temneparype 60°C 3anuMaroT
oowem 120 1.
5. Hammmure ypaBHEHUS peakuii, XapaKTEPHU3YIOMIUE CISAYIONINE TPEBPAIICHHUS
H3POs —2— NasPO4 HsPOs —2— AgsPOs
H3POs —&— (NH4)2HPO4 H3POs —%— Cas(POs)2
Bapuanr S
1. HazoBure mo MexayHapo HOW HOMEHKIIaType cienyromue Bemecta: KoO, K202, KO2, KOs.
2. Tlpou3BenuTe pacdeTsl 10 YPaBHEHHIO peakiuu (H.Y.):

50r 20r X, T y, 1
K2FeOsw) + NH4OHp-p) — Fe(OH)3x) + Naory + KOHp-p).

3. Omnpenenure NpoOIEHTHOE Coiepkanue xpoMa B omxpomare kanust KoCr0Oz7

1.
2.

Onpenenute 06bem 1200 T metana okcuna cepsl (IV) mpu Temneparype -10°C u naBnenuu 3 aTm.
Hanummre ypaBHeHus peakiiuii, XapaKTepu3yIolLye ciaeIyIoiie NpeBpameHus:
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CuO —® CuCl, CuO —2— Cu(NOs),

CuO —&5 CuSOy4 Cu0 —“¥-5Cu
Bapuanr 6
1. HazoBure mo MexayHapoaHOW HoOMeHkiarype cieayromue BemectBa: AgBr, KCIO, KMnOy,
KAI(SOa4)a.
2. Tlpou3BeauTe pacyeThl M0 YPaBHEHUIO PEAKINH (H.Y.):
121 12 n X, T y, T
KaMnOa-p) + Cla) = KMnO4(p-p) + KClp-p).
3. Ompenenure NporeHTHOE coaeprkanue kams B xpomate kaiaus KoCrOa.
4. Omnpenenure TemMrepaTypy aMMuaka, ecim 48 T ero 3aauMaroT oobeM 120 11 pu gaBieHun 752 MM pT.
CT.
5. Hanmmute ypaBHEHHS peakInid, XapaKTePHU3YIOLIHE CIECAYIONINE TPEBPALCHHS:
Zn(OH); —2— Zn(NOs), Zn(OH), —2—7Zn0O
Zn(OH); —& 5 ZnSO4 Zn(OH); —“ 5 K,Zn0-
Bapmuant 7
1. HasoBwure 10 MeKIyHApOAHOM HOMeHKIaType crieayromme BemecTBa: NaHSO4, AI(OH)2Cl, NaOH,
Fe(OH)s.
2. Tlpow3BemuTe pacyeTsl 10 YPaBHEHUIO PEAKINH (H.Y.):
70T 30r X, T y, 1
Mn207¢x) + C2Hs0Hp-p) — MNO2) + CO2(r) + H2O ().
3. OmpeznenuTe NPOIEHTHOE coAiepKaHue Kuciopoaa B nepmanranate kanus KMnOa.
4. OmnpenenuTe Maccy xjopa, eciu npu Temneparype 32°C u napnennn 2,5 aT™ Ta3 3aHEMAeT 00beM
230 1.
5. HanmmuTe ypaBHEHHS peakInid, XapaKTePHU3YIOLIHE CIECAYIONINE IPEBPALICHHS:
Na —4 5 NaOH NaOH —2 NaHCO;
NaHCO3; —&— Na,COs NazC0O; —“%— Na,SOs.
Bapuanr 8
1. HazoBure mo MexayHapoaHON HOMEHKIaType cienyromue BemectBa: HoTeOs, H3PO4, H3POs,
HNO:..
2. IlpousBenuTte pacyeTsl IO YPaBHEHUIO PEAKINU (H.Y.):
15T 10r X, T y, 11
CrClyp-p) + HCl(p-p) — CrCl3p-p) + Ha(.
3. OmpenenuTe MPOIEHTHOE cofiep)anne HaTpus B kapooHare Hatpust Na2COs.
4. Omnpenenute napienue o3zona Os, ecau 500 r rasa npu temneparype 15°C sanumaror o6sem 100 1.
5. HanmmuTe ypaBHEHHs peaklnid, XapaKTePHU3YIOLIHE CIEAYIONINE IPEBPAICHHS:
NazS0s—2— NaCl NaCl —2->Na
Na —8 5 Na,02 Na,0; —“— NaOH.
Bapuanr 9
1. Hasoswure 10 MeKayHApOAHOM HOMeHKIaType cneayromme BemecTBa: CU(NOs)2, AlBr3, KHCOs3,
SnOHCI.
2. Tlpow3BemuTe pacyeTsl 110 YPAaBHEHHIO peakiuu (H.Y.):
20r 201 X, T y, 1
ZNnS() + O2r) — ZNO(x) + SO2().
3. OmpenenuTe MpOLEHTHOE coJiepkaHue cepsl B THOCYIb(are HaTpust NaxS203.
4. Omnpenenute 066eM 130 T azoTa npu Temneparype 95°C u masnennn 100,2 xITa.
5. HanmmmTe ypaBHEHHs peakMid, XapaKTepHU3YIOLIHE CIEAYIOLINe TPEeBpaIeHHs:

FeCl, —® 5 Fe(OH), Fe(OH),—2 FeSO,
FeSO,—E 5 Fe Fe —@ 5 FeCl,.
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BapuanTt 10
1. HasoBwure 10 MEKAyHApOAHOM HOMEHKIaType cieayromue BemecTa: Al203, Cuz(OH)2COs,
Ba(HS)..
2. TlpousBenuTe pacueThl MO yPaBHEHUIO PEAKIHH (H.Y.):
100r 30n X,T VI
HgSw + O20) — HYw) + SO2().
Omnpepenute NPOIICHTHOE Coiep)KaHue aaroMuHuS B cyibdare amoMuHus Alx(SOs)s.
4. Omnpenenure Temrnepatypy okcuaa cepsl (VI), ecnu 250 r ero 3aaumarotr oobem 70 J1 Ipu 1aBJIICHUH
740 MM pT. CT.
5. Hanwmure ypaBHEHHS peakInid, XapaKTEPU3YIOLIHE CICAYIONINE IPEBPAICHHS:
P —— P4O1o P4O10 —2—H3POs
H3POs—& 5 NazPOq NasPOs—%— Cas(POs)2.

w

Kpurepumn oneHku:

- OIICHKA «3a4YTC€HO>» BBICTABJIACTCA CTYACHTY, €CJIM BEPHO BBIIIOJIHCHBL 3-5 3aJa4
- OIICHKA «HE 3a4TCHO», €CJIM BEPHO BBINIOJIHCHO 0-2 3aJa4du

10. 06p330BaTeJIbele TEXHOJOI'MA U METOAUYECCKHUE YKA3AHUS 110 OCBOCHUIO TUCITUIIJIMHBI

HpI/I peamm3anun JUCHUIIIMHBI OPCANOaaracTCsa uCIioJIb30BaHne TEXHOJIOT it TPAaAULIUMOHHOI'O 06y‘~ICHI/I$II
JICKOHH, IPAKTUYICCKUC 3aHATUA U J'Ia60paTOprIe pa6OTBI. Ha nexuusix B OCHOBHOM HCIIOJIB3YHOTCA
HarJisiAJHbIC U CJIOBECHBIC MCTOAbI O6y‘IeHI/I$I.

MeToauueckue PE€KOMEHAAIUU CTYACHTY
10 U3YIYECHHU IO TUCHMIIIMHBI

Moayas 1. CTpoeHne U CBOMCTBA BellleCTBa

Tema npakTH4YeCcKOro 3aHATHSA:
Pacuers! o hopMynam U ypaBHEHUSIM.

H3yunB naHHBIA MOAYJIb, CTYACHT JOJIKEH:

UMETb MPEJCTaBICHNE 00 OCHOBHBIX MOHATHIX M 3aKOHAX XMMUU; KIACCU(PHUKAIIMU BELIECTB; CTPOCHUU
aToMa; TUIaxX XMMHUYECKOH CBSI3H.

3HATh:

OCHOBHBIE MOHATHUSA XUMUHU (MOJIEKYJIa, aTOM, XUMUYECKUH 3JIEMEHT, MOJIb, MOJISIpHAs Macca);

OCHOBHBIC 3aKOHBl XHMHHU (COXpAaHEHMs Macchl, IOCTOSHCTBA COCTaBa, OOBEMHBIX OTHOLICHMH,
ABorazpo, ypaBHenue MenneneeBa-Knaneiipona, o0beJMHEHHBIN ra30BbIA 3aKOH);

COBPEMEHHYIO KOPITyCKYJIIPHO-BOJIHOBYIO TEOPHIO CTPOEHMSI aroma; KBAaHTOBBIE 4MCJa, MpaBuiIa U
MPUHIUIIBI COCTABICHUSI AEKTPOHHONW KOH(PUTypallui XUMHUYECKOTO 2JIEMEHTAa,

TUIBl XUMHYECKON CBSA3M (MOHHYIO, KOBAJEHTHYIO, METAIJIMYECKyl0, BOJOPOJHYI0), UX CBOICTBa U
XapaKTEePUCTHUKHU;

MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII.

yMeThb:

IIPOBOAUTH XUMUYECKHUM SKCIIEPUMEHT U aHAJIU3 MOITYYEHHBIX PE3YJIbTATOB;

IIPOBOAUTH KOJMYECTBEHHBIE PACUETHI 10 YPABHEHUSAM XUMUYECKUX PEAKLUII;

COCTaBJISATh DJIEKTPOHHYIO KOHPUTYPALIMIO XUMUYECKUX JIEMEHTOB;

OTIPEEIIATH THUI XUMHUYECKON CBSI3H B BEILIECTBE U €r0 MPOCTPAHCTBEHHOE CTPOCHUE; COCTABIIATh
CTPYKTYpPHYIO (POpPMYITy BELIECTBA.

MeToan4yeckue peKOMeHAAMH 110 U3YUYCHUIO MOAYJIS
[Ipu ocBOCHMM MOTYJISI HEOOXOIUMO:
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M3Y4YUTh Y4YeOHBIN MaTepuan MO COOTBETCTBYIOLIEMY MOJIYJIO JHCHUIUIMHBI, MCHOJb3Ys JEKIMOHHBIHN
Marepuai U JuTepaTypy 1Mo JaHHOW TeMaTHKE;

aKI[EHTUPOBATh BHUMAaHWE HA: OCHOBHBIX MOHSATHUSIX U 3aKOHAX XUMUH; KJIaCCH(PUKAIIUU BEIIECTB; OOIINX
XUMHUYECKUX CBOMCTBAX BEIIECTB OJHOIO KJIACCA; CTPOEHHM aTOMa; KBAHTOBBIX YMCIAX; COCTABIECHHUU
ANEKTPOHHON KOH(PUTypaluu XUMHYECKHX 3JIE€MEHTOB; THIaX XUMHUYECKOW CBSI3U; MPOCTPAHCTBEHHOM
CTPOEHUU MOJIEKYJI.

OTBETUTbH HA KOHTPOJIbHBIE BOIIPOCHI:

1.

2.

10.

11.
12.

13.

14.

15.

Yro Takoe OTHOCHUTENbHAs aTOMHas Macca? PaccuuTaiiTe OTHOCUTENBbHYIO aTOMHYIO MaccCy Cepbl,
eciu M(S)=5,3-1022r, am(C)=2,0-10% r.

PaccumnTaiite aOCOMIOTHYIO Maccy MOJIEKYJIbl CEpHOM KHUCIIOTBI, €CIIM €€ OTHOCHTEJIbHAs
MOJIEKYJIsIpHas Macca paBHa 98.

OtHocuTeNnbHas IUIOTHOCTh Ta3a IO BOAOPOAY, coxepxawero 27,27% yranepona u 72,73%
KHCII0poia, paBHa 22. Onpenennte OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MacCy ra3a U €ro XUMHUYECKYIO
dhopmyiy.

OTHOCUTENbHBIE TUIOTHOCTH Ta30B 1O BO3ayxy paBHbL: a) 0,9; 0) 3,17. Ompenenute maccy 1 x
KaX/10T0 rasa.

Ompenenure, Kakod 3T0 MeTal, eciu 1,6 T kanbiusa u 2,615 r IByXBaJICHTHOTO METaJlJIa BHITECHSIOT
U3 KACJIOTHI OJJMHAKOBBIM 00BbEM BOJIOPO/IA MPU OHUX U TEX )K€ YCIOBUSAX.

Xnopua metamia colepxkut 69% xmopa. OTHocuTenbHas aTOMHas Macca Meramia paBHa 47.9.
Omnpenenure CTeNEeHb OKUCIEHUS METalla B 3TOM COEAMHEHUH.

Ipu temneparype 100°C u naBnenun 50 atm. ra3 3anuMaer oobem 10 M3, Ilpuseaute 06BeM 3TOrO
ra3a kK H.y.

HanummTe noiHble 3IeKTpOHHBIE KOH(UTYPAlUi aTOMOB 3JIEMEHTOB C HOPSIKOBEIMA HOMEpamu 15
1 23. YKaXuTe BaJICHTHbIE 2JIEKTPOHBI ITUX 3JIEMEHTOB.

Hanummure 3MeKTpoHHBIE KOH(MUIYypallMd aToMOB cepsl M Xpoma u moHoB S?° u Cr¥*. Cpapure
pazuychl aTOMOB M HOHOB.

VY Kakux U3 HUKE MPUBEACHHBIX MOJIEKYJ XUMHUECKUE CBSA3HM UMEIOT MOJSIpHBINA Xapakrep: Oz, CO,
HF, N2, NHs.

Onpeznenute BaI€HTHOCTh AJIFOMUHUS B OCHOBHOM U BO30YK/IEHHOM COCTOSHUSIX.

Yemy paBHa Macca 1 MOIb SKBHBAJEHTOB OJIOBA B PEAKIHAX €ro BOCCTaHOBIeHHs: a) Sn*" +2e =
Sn?*; 6) Sn* +4e = Sn°

PaccunTaiiTe MONSIpHYI0O Maccy OKBHBAJICHTa JKeje3a B COCOUHEHHUSAX €ro ¢ KHCIOPOIOM,
conepxkamux a) 70 u 6) 77,8% xenesa.

Omnpenenute SKBUBAJICHT M MOJIIPHYIO MacCy SKBHBAJICHTa MOHOB JKeJe3a B IPUBECHHBIX PEAKIIUAX:
a) Fe®" +1e = Fe?*; 6) Fe*" + 30H = Fe(OH)3

Paccunraiite MossipHYIO Maccy SkBUBajieHTa Metaiuia, eciid 0,029 r ero BBITECHSIOT U3 KUCIOTH 30
MJI BoJopoja (H.Y.).

MO}IyJ’lI) 2. TepMOHI/IHaMI/IKa U KHHETUKA XUHMHYECKHUX IPOIECCOB

Tembl JTeKIUMOHHBIX 3AHATHIL:
TepMoauHaMuKa XUMUYECKUX MPOLECcCOB. DYHKIUU COCTOSAHUSA: BHYTPEHHSA SHEPTUs, SHTAIbIIUA
@OyHKIMH COCTOSHUSA: SHTpoMNHsI, s3Heprust I m6oca. HanpapneHnne npoTekaHusi XUMHUYECKUX peaKUil

Tema 1a00paTOPHOIO 3aHATHSA:
OrnpeneneHne SHTaIbINU PEAKIUN

MN3yunB N1aHHBIA MOAYJIb, CTYACHT JOJIKEH:

UMETH MPEJCTaBICHUE 00 SHEPreTHUECKUX U3MEHEHHUSAX B CUCTEMAX, B KOTOPBIX IPOUCXOHUT
B3aUMOJICMICTBUE MEXAY BEIIECTBAMH; CKOPOCTH XUMUYECKUX PEAKLIUN U METO/IAX €€ PETyIHPOBAHHUS.
3HATD:

TEepMOJMHAMHYECKHE QYHKIIMH COCTOSHHUS, CIIOc00 U3 pacyeTa (3akoH ['ecca u ero cieacTaue);
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BJIUSTHUE TEMIIEPATypbl HA BO3MOXKHOCTh NMPOTEKAHUS PEAKIIUN B 3aBUCUMOCTH OT YUCJIEHHBIX 3HAYEHUU
SHTAJIBIIUU U SHTPOIUU PEAKIIUU;

BIJIMSIHME HA CKOPOCTh XMMHYECKOM peaKIIMi KOHIEHTPAIMH (3aKOH JEHCTBYIOLIUX Macc);

BIIUSTHUE HAa CKOPOCTh peaklnu Temmnepartypsl (rpasuio Bant-I'odda u ypaBHeHue Appenunyca);

BIIUSTHUE HAa CKOPOCTh PEAKIIMH KaTallu3aTOpOB;

XUMHUYECKOE paBHOBECHUE U cIIOco0bI ero cmemienus (mpunuun Jle [atensbe)

yMeTh:

IIPOBOAUTH XUMUYECKHUM SKCIIEPUMEHT U aHAJINU3 MOTYYEHHbBIX PE3YJIbTATOB;

OIIpEAEIATh BO3MOKHOCTD IIPOTEKAHUS PEAKLIUY;

pEryIupoBaTh CKOPOCTh XMMHUECKOH peaklnu.

MeTtoauyeckue peKOMEHAALUH 110 H3YYEeHUIO MOLYJIs

[Tpu ocBOCHMH MOyl HEOOXOMMO:

M3YyYUTh y4eOHBI MaTepuall MO0 COOTBETCTBYIOLIEMY MOJIYJIIO JAMCHUIUIMHBI, MCIIONb3YS JEKIIMOHHBIHN
MaTepuai U JUTEpaTypy M0 JaHHOU TEMAaTHKE;

aKLEHTUPOBAaTh BHUMAaHUE Ha: SHTAIBIIMU OOpa30BaHMs, CrOPAaHUS M PEAKLMHU; SHTPOIMM BELIECTBA U
peakmmu; sHeprun [ 'mb60ca; KWHETHYECKNX YPaBHEHHSX IS TOMO- M T€T€POreHHBIX PEaKLUi; SHEpruu
aKTHBALUU; OCOOEHHOCTSX MPOTEKaHUsI TETEPOreHHBIX IPOLIECCOB; XUMHUUECKOM PABHOBECHM U CIIOCO0AxX
€ro CMEILEHUS.

OTBETUTbH HA KOHTPOJIbHBIE BOIIPOCHL:

1.

2.

o

10.
11.
12.
13.

14.

15.

IIpu coennnenuu 3,2 r xenes3a ¢ kuciaopoaoM Boienuiock 40 kJx terta. Paccunraiite sHTaNbINIO
obpasoBanus okcuaa xenesa (11).

PaccuuTaiiTe TEMI0TBOPHYIO CIOCOOHOCTh METaHA.

PaccuntaiiTe KOJIMYECTBO TeIIa, KOTOPOE BBLIETUTCS I cropanuu 50 M° cMecn, cocrosmeit n3 50%
Kucinopona, 25% Bonopoaa u 25% yriiekucioro rasa.

Cnenaiite BBIBOA O BO3MOXKHOCTH CaMOIIPOM3BOJIBHOTO MPOTEKAHHsSI PEAKIMH B CTAaHAAPTHBIX
ycioBusx, eciu m3BecTHO, uto AHL = - 293 xJIx, AS,’ = 27 JIx/K.

Paccuwnraiite saTansnuio peakmun: 2NaOH ) + H2SO406) = Na2SOu4(rs) + 2H20 ).

Omnpesnenure 3HAKM W3MEHEHMs SHTAIBIMM U SHTPOIUU IS CIEAYIOIIEro TepMOJMHAMUYECKOIO
npouecca: 2Har) + Ozr) = 2H20().

B kakux ciydasx OSHTaJIbIMs CropaHHs MPOCTOrO BEIECTBA paBHA SHTAJIBIUM 00pa30BaHMS
CJIOKHOT0?

Kak BbIpakaeTcss CKOPOCTb XMMHUECKOW pEeakIMM M0 3aKOHY JEHCTBYIOIIUX MAacC B TOMOTEHHBIX U
TeTEePOTeHHBIX PEAKIIHSIX?

Omnpenenure oOMMN M YaCTHBIE MOPSAKH 110 KOMIOHEHTaM clieAyrouleid xumMmudeckoi peakiun: 2C2He
+ 702 — 4CO2 + 6H20.

Bo CKONBKO pa3 H3MEHHTCS CKOPOCTh PEaKIuK P W3MeHeHHH TemmepaTypsl Ha 30°C, ecrm y = 3,07
Kak n3meHuTcs vnp razodaznoii peakuuu 2A + 3B = 2C npu yBenu4eHuu JaBieHus B 2 paza?
[Touemy vrp peaxum Na + H2O — otnudgaercs ot vy peakuuu Ca + H2O —?

Hanummre maremaTtuuyeckoe BbIpakeHHe I ckopocTu mpsiMmod peakiun CaOqm) + COzpy —
CaCO3(TB).

N3meHeHne kakux (hakTOpOB BBI30OBET CMEIIEHHE paBHOBecus oOpaTumoit peakiuu N2 + 3Hz <

2NHs3; AH?J = -92 k/I>k B CTOpOHY NpsIMOI peakuun?

BbIunciinte MCXoaHbIE KOHIIEHTPAIIMK BEIIECTB, €CIIH PaBHOBECHBIE KOHIIEHTpaIiu u3BecTHHI: 2NO
+ Cl2 <> 2NOCI, [NO]J=1,5 monas/i, [Cl2]=1 mons/n, [NOCI]=0,5 monb/m.

Monayasb 3. PacTBOpbI M IUCIIEpPCHbIE CHCTEMbI

HN3yunB faHHBIA MOAYJIb, CTYACHT JOJIKEH:

UMETb MPECTaBIeHHE 00 HICTUHHBIX U KOJUIOMIHBIX paCTBOPAX; CBOMCTBAX pacTBOPOB; CIOCO0axX
BBIPQ)KEHUS KOHLIEHTPALUU PACTBOPOB.

3HATD:

COCTAaBHBIE YaCTU PACTBOPOB;
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KOJMYECTBEHHOE BBIPAYKEHUE COCTaBa PaCTBOPOB;

CBOMCTBA PaCTBOPOB HEIJIEKTPOIUTOB U DJIEKTPOJIUTOB;

HarpaBjIeHne OOMEHHBIX MPOLIECCOB B PaCTBOPAxX HJIEKTPOJIUTOB;
KOJIJIOWIHBIE PACTBOPBI: CTPOCHHE MHUIIEIUIBI, CBOWCTBA KOJUIOHMIOB.

yMeThb:

MPOBOAUTH XUMUYECKHM SKCTIEPUMEHT U aHAJIU3 MOTYYCHHBIX PE3YJIbTaTOB;
OTIpeENsATh KOHIIEHTPAIMIO PAaCTBOPOB;

OIpE/IETSATh CBOMCTBA PACTBOPOB.

MeTtoauyeckue peKOMeHAAIUH 110 U3YYEeHUI0 MOTYJIsI

[Tpu ocBOCHMM MOyl HEOOXOUMO:

W3YYHUTh Y4YEOHBIH MaTepuan MO COOTBETCTBYIOUIEMY MOMYJIIO TUCIHUIUIMHBI, HCIIONB3YS JICKIIMOHHBIN

MaTepuai i JTUTepaTypy Mo JaHHOW TEeMaTHKE;

aKIEHTUPOBATh BHUMAHHE HA: COCTaB PACTBOPOB; CIIOCOOBI BBIPAKCHHSI KOHIEHTPAIIMA PACTBOPOB;

ANEKTPOJIUTHI U HEAJIEKTPOJIUTHI, CBOMCTBA HEIJEKTPOJIUTOB U JIIEKTPOJIUTOB; CTPOCHUE MHUIICIUIBL;

KOaryJisiuio KOJUIOUIOB.

OTBETUTH HA KOHTPOJBHBIC BOIIPOCHI:

1. KakoB Tun XuMHUECKOH CBsI3U B 31eKTpoiauTax? Kakue 3leKTpoNuThl Ha3bIBAIOT MOTEHIIUATbHBIMU?
HUctuaapiMu?

2. Hanumure auccouumanuio a) cyiburta HaTpus U 0) rumpodocdarta Kamus Mo MEPBOMl U BTOPOH

CTYIICHSIM.

Bripazute koHCTaHTY qucconuanuu opTodochopHO KUCIOTHI IO IEPBOM CTYIICHHU.

OnpenenuTte crenens gucconuanuu 0,001 M pacTBopa yKCycHOM KHCIOThI, eciu ee K= 1,74-107,

Uro mnokas3piBaeT H30TOHHYECKUH Kodpduiment? Kakas cBS3b CyIIECTBYeT MEXAY CTEIEHbIO

JMCCOIMAIIIH JIEKTPOIUTA U M30TOHNYECKUM K03 purmeHTOM?

6. Omnpenenute TemnepaTypsl kuneHus u 3amep3anus 0,01 m pactBopa cynbdara HaTpHsl, €CITU CTETICHb
Jauccouuanuu coctaBisieT 54%.

7. Uto HaA3BIBAIOT MOHHBIM Npou3BeAeHneM BoAbl? Yemy oHO paBHO?

8. Ompenenute pH a) 0,1 M pactsopa KOH 1 6) 0,1 M pactBopa NH4OH (Kx = 1,74-107).

9. OmnpexnenuTte PacTBOPUMOCTb THIPOKCH/IA AMFOMUHUS, ecu ero I1IP = 5,7-107%2,

10. Paccumraiite ocMoTnueckoe nasinenne 0,002 M pactsopa 6enzona npu Temmneparype 17°C.

11. Hamummre ruaponu3 CIEAyIOUIMX CONeH W ompeaenuTe cpeay ux BoAHBIX pacTBopoB: NaNOs,
ZnCl,, NazS, CH3COONHa.

12. TlokaxuTe CTPOCHHE MUIICIUIBI IPH MPUIMBAHUH U30BITKAa pACTBOPA THAPOKCHIA HATPHUS K PacTBOPY
XJIOpHU/Ia IIMHKA.

13. Tlokaxute cTpoeHHUE MUIIEIUIBI MIPH MPIIMBAHUU W30bITKA XJOPHAA IIMHKA K PACTBOPU THIPOKCHUIA
HATpPHSL.

o s w

Moayab 4. DjeKTpoXuMHYecKne Npouecchbl

Tema JeKIIMOHHOTO 3aHATHA:
KOppO3I/I${ MeTaiioB. CriocoObl 3alUTBI MCTAJUIOB OT KOPpPO3UUn

HN3yunB NaHHBIA MOAYJIb, CTYACHT JOJIKEH:

UMETb MPEJCTaBICHHE 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUAXK; INMEKTPOXUMHUYECKIX
Ipolreccax: ralbBaHNYECKHX, MIEKTPOIN3a, KOPPO3HUH.

3HATD:

METO/bl YPAaBHUBAHMS OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEaKiuil (METOJ 3JEeKTpOHHOro OanaHca U
MOy pEaKIIHi ),

rajlbBaHUYECKHE MPOIECCHl U pabOTy ralbBaHUUECKUX 3JIEMEHTOB;

3JIEKTPOJIN3 PACIIJIaBOB U BOAHBIX PACTBOPOB JIEKTPOJIUTOB;

3aKOHBI 2JIEKTPOJIN3A;

18



BUJIbI KOPPO3UU U MEXAHU3MBI UX IPOTEKAHHUS;

CIOCOOBI 3alIUTHl METAJUIOB OT KOPPO3UU

yMeThb:

IIPOBOJIUTh XMMMUYECKHI SKCIEPUMEHT U aHAJIM3 MOJIyUYEHHBIX PE3YJIbTaTOB;
paccTaBiATh KO3()PULHUEHTH! B OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUAX;
COCTABJIATh FAJIbBAHNYECKHUE IIPOLIECCHI, ONPEAEIIATh JIEKTPOABUKYIIYIO CHITY FaJIbBAHMUECKUX
3JIEMEHTOB;

COCTaBJIATh MPOLIECCHI BJIEKTPOJIN3a PACIIIIABOB U BOJHBIX PACTBOPOB JIEKTPOJIUTOB;
OIIpEAEIATh KOJIMYECTBA 00Pa3yIOLIMXCsl Ha AJIEKTPOIaX BEIIECTB IIPU AIEKTPOIIN3E;
COCTaBJIATh MPOLIECCH] XUMUYECKOU U JIEKTPOXUMUYECKONW KOPPO3UU;

o0MpaTh CoCcOObI 3aLIUTHl METAIJIOB OT KOPPO3HHU.

MeTtoauyeckue peKOMeHAAINH 110 U3YYeHUIO MOTYJIsI

[Tpu ocBOCHUH MOAYIISI HEOOXOAUMO:

M3Y4YHUTh Y4YEOHBI MaTepuad MO COOTBETCTBYIOLIEMY MOJIYJIO TUCIUIUIMHBI, WCIIONB3Ys JICKIIMOHHBIH
MaTepuai 1 JUTepaTypy Mo JaHHON TeMaTHKE;

aKLEHTUPOBAaTh BHUMAHHE Ha: METOJbl JJEKTPOHHOro OanaHca W TOJypeakluid; TalbBaHUYECKUE
MpoIecChl; padoTy TradbBaHHYECKUX 3ieMeHTOB; pacuer JJIC; aHOAHBIE M KAaTOIHBIE PEaKUUU MPU
aNeKTposin3e; 3aKoHbl Dapajes; TUNBI U MEXaHU3Mbl Pa3UYHBIX BHAOB KOPPO3UHU; CIOCOOBI 3alUTHI
METAJIJIOB OT KOPPO3HH..

OTBETUTH HAa KOHTPOJIbHBIE BOIPOCHI:

1.
2.

No gk

10.

11.

12.

13.

14.
15.

Kakyto crcreMy Ha3bIBalOT AJIEKTPOXUMHUYECKOM?

CocraBbTe CXeMy ABYX TaJIbBAaHMYECKUX DJIEMEHTOB, B OJHOM M3 KOTOPBIX KOOQJIBT CIYXKHJ OBI
KaToJIOM, a B JIPyrOM — aHOJOM. Hamuiiure ypaBHEHHUsI peaklui, MPOUCXOAAIINX TPU padOTe ITUX
HJIEMEHTOB.

["anpbBaHMYECKHI DIIEMEHT COCTOMT W3 XPOMOBOTO 3JeKTpoja, norpyxkerHnoro B 0,01 M pactBop
CrSO4, m cTaHAAPTHOTO BOJOPOJHOTO IEKTpoaa. Hamummre ypaBHEHHS 3JIEKTPOIHBIX MPOIIECCOB.
Yemy paBHa ero 3.1.c.?

KakuM ypaBHEeHHEM KOJIMYECTBEHHO OMHCHIBACTCS dIIEKTPOIN3?

Yro pacCUMTHIBAIOT C IOMOIIBIO ypaBHeHUs: HepHcTa?

CocrtaBbTe cxemy 3JeKTPOJIM3a BOJHOTO PacTBOpA XJIOPHa HUKENSl Ha MHEPTHBIX dJIEKTPOIAX.
CocTtaBbTe CXeMBbI IEKTPOIIM3a BOJHOIO pacTBopa xjopuaa xenesa (I), ecau: a) aHop kene3Hbli; 0)
AHOJ| YT OJIbHBIN.

PactBop comepxuT momel Zn®*, Ni?*, Fe®, Cu?* B onumakoBoil KoHIeHTpamuu. B Kakoit
MOCTIEIOBATEIPHOCTA 3TH METaUIbl OyIyT BBIACHSATHCS TIPU DIIEKTPOJIHM3E, €CIH HAINpsDKEHUE
JOCTaTOYHO JUIs BbIJIENIEHUs J1I000ro MeTasia?

Brraucnute mMaccy HUKEINS, BBIICIHMBIIETOCS Ha KaToJe MU MPONMyCKaHUM Toka cuioi 20 A yepes
pacTBOp HUTpaATa HUKENS B TEYEHUU 22 YaCoB.

[Tpu snexTponuse pactBopa conu onosa (11) macca katona yBenuuminach Ha 4 r. UTo Mpou301LI0 IpH
3TOM Ha OJIOBSIHHOM aHoJie?

Paccunraiite 00beM KHCIOpOJa, KOTOPBIH MOXKET OBITh MOJIyYEH IMpPH 3JEKTPOJIU3E TOKOM 5 A B
TE4YeHHUE 2 4acoB, €CIIU BBIXOJ M0 TOKY cocTaBiseT 85%.

[Tpu mpOXOXKAEHUN Yepe3 pacTBOP COJIM TPEXBAJIEHTHOIO MeTauia Toka cuiioi 1,5 A B Teuenun 30
MUH Ha Katoje Bbienuiock 0,18 r meramna. Beramcnure MONSpHYIO Maccy MeTala U pacxoj
AJIEKTPOIHEPTHH, €CITH U3BECTHO, UTO HANPSHKEHUE B CETH paBHO 6 B, a Berxo 1o Toky 72%.

Kakoii KOHTaKT siBIIsieTCSl HanboJiee KOPpPO3MOHHOONACHBIM st xkene3a: Fe/Cu, Fe/Sn, Fe/Ag?

B KOHTaKTe C KaKUM W3 METAJUIOB ME/Ib SIBIISIETCSI aHOJIOM: XPOM, 30JI0TO, HUKEJb.

HanumuTe >0eKTpoXUMHUYECKHE TpoLecchl (AaHOAHBIM M KaTOTHBIN), MPOTEKAaloIIMe B KOHTAaKTe
Al/Cu B pacTBOpe XJIOpHIa HATPHSL.
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11. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE O0ecneyeHue TUCHUILINHBI (Y4eOHOro Kypca)

11.1. O0s3aTesbHASI IUTEPATYPA

buodauorpaduyeckoe onucanue

Tun (yueOHUK, yueOHOE
nocooue, yueoHo-
METOIHYECKOoe mocooue,
NMPaKTUKYM U IP.)

KoanuecTBo B
onoJHOTEKEe

CemenoB U. H. Xumus [DnexTpoHHsiit pecypc] :
yue6. st By3oB / . H. Cemenos, U. JI.
[lepduiosa. - [3-e usn., crep.]. - Cankr-IlerepOypr
: XUMU3 AT, 2016. - 656 c. : nin. - ISBN 978-5-
0388-275-5.

y4eOHUK

9BC "IPRbooks"

Crace H. ®@. Perienue 3aa4 1o o0miel XuMun
[DnexTpoHHbIH pecypc] : yueb. mocodue / H. @.
Craco, A. B. Kopmynos. - U3a. 3-e, crep. - Cankt-
[TetepOypr : Jlanb, 2016. - 168 c. : ui. - (YueOHUKH
U1t By30B. CriennanibHas aureparypa). - ISBN 978-
5-8114-2274-6.

ydueOHOe Tmocodue

OBC "Jlanp"

Cracpe H. @.3aaun, ynpaxxHeHHsI U BOIPOCHI 110
o011elt XxuMuu [ DIEeKTPOHHEIHN pecypc] : yuel.
rmocodue / H. @. Cracse, B. H. JIuceuxwnii. - 13x. 5-¢,
ctep. - Cankt-IlerepOypr : Jlans, 2017. - 108 c. :
L. - (YueOHuku aist By30B. CriennanbHast
mureparypa). - ISBN 978-5-8114-2282-1.

yuebHoe nocodue

9BbC "Jlaup"

biunos JI. H.COoopHUK 3a1a4 U yIIpa)kHEHUH 10
o011el XuMuM [ DIEeKTPOHHEIHN pecypc] : yuel.
noco6ue / JI. H. bimnos, U. JI. [lepdunosa, T. B.
Coxomnosa. - Cankt-IlerepOypr : Jlans, 2016. - 188
C. : ni. - (YueOHuku 1715 By30B. CrienuanabHast
ureparypa). - ISBN 978-5-8114-2039-1.

ydebHoe rmocodue

9BbC "Jlaup"

COI''TACOBAHO

JlupekTop Hay4yHOI OMOINOTEKU

A.M. AcaeBa

(noonucy) (U.0. Pamunus)
«__» 20 T
MIT
11.2. lonmotHuTEIBHASI TUTEPATYPA H YU4eOHbICe MaTepHAJIbI (Ay1HO-, BU/1€0N0CO0Us U Jp.)
e (Qoua HayuyHou 6ubanoreku TI'VY:
No bubnuorpaduueckoe onucanue Tun (yueOHUK, yuebHOE KonuuecTBo B
n/m nocobue, yaeOHO- OoubmoTeKe
MeTOoAnYECKOe TIocodue,
MPaKTUKYM, ayIHo-,
BUJICONIOCOOUS U JIp.)
1. | JIyxesHoBa T. E. IlocnenoBarenbHbie
peBpaIICHUA XUMHYCCKHUX CO@ZIPIHCHI/Iﬁ.
ATOMHO'MOJ'ICKy.]'IﬂpHaﬂ TCOpHA : 71a0.
MPAaKTUKYM IO 00IIeH 1 HeopraH. XUMHH /
T. E. JlykpsnoBa, B. M. Kazanuesa ; TI'Y ; | Jla0. npakTukym 92
Wu-T XM u HH)KeHepHOﬁ OKOJIOI'UH ,
kad. "Xumus". - TI'Y. - Tonwsitra : TI'Y,
2011. - 37 c. - Bubauorp.: c. 34. - [Ipui.: c.
35-36. - 15-61.
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11.3. [lepeyenb pecypcoB HH(OPMAIUOHHO-TEJIEKOMMYHHUKAIIMOHHOI CeTH

"UnTepHer"

Web of Science [DnekTpoHHbIi pecypc] : MyJIbTHIMCHMILIMHAPHAS pedepaTuBHas 0a3za JTaHHbBIX.

— Philadelphia: ClarivateAnalitics, 2016— . — Pexxum goctyna :

3ari. ¢ akpana. — f3. pyc., aHri.

Scopus [DnekTponHsbIit pecypc] : pedeparuBHas 6a3a ganubix. — Netherlands: Elsevier, 2004— .

Pexxum noctyma : scopus.com. — 3ari. ¢ skpaHa. — 3. pyc., aHriIL.

Elibrary [DnexTponHbIi pecypc] : HayuHast 31eKTpoHHas bubimoreka. — Mocksa : HOb, 2000 .

Pexxum nocryna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHIIL.

Springer Link [DnekTponHnslit pecypc] : [0a3za nannbix]. — Switzerland: SpringerNature, 1842— .

Pexxum noctyna : link.springer.com. — 3ari. ¢ skpana. — 3. aHriu.

Science Direct [D1eKTpOHHBIH pecype]| : KOJUIEKIUS 3JIEKTPOHHBIX KHHT U3/areibcTBa Elsevier.

apps.webofknowledge.com.

Netherlands: Elsevier, 2018— . — Pexxum moctyna : sciencedirect.com. — 3ari. ¢ skpaHa. — SI3.

aHTIJI.

11.4. [lepeyeHb NPOrpaMMHOI0 o0ecnev4eHust

Ne
n/m

Haumenosanue 110

KomuuecTBo
JIALICH3 U

PexBusutel norosopa
(mata, HOMEp, CPOK
JCHCTBHSA)

Windows

1398

Horosop Ne 690 ot
19.05.2015r., cpok
JeicTBUs - OecCCPOUHO

Office Standart

1398

Ne 690 ot 19.05.2015r.,
CPOK JEHCTBUS -
6eccpouno; [lorosop Ne
727 ot 20.07.2016r.,
CPOK JIEHUCTBUS -
OeccpouHo

11.5. Onucanue MaTepuaIbHO-TEXHHUYECKOI 0a3bl, HCOOXOAMMOM 1Is1

OCyILIeCTBJICHHSI 00Pa30BaTEILHOI0 MPOoLecca Mo AUCHHUILIMHE (MOYJII0)

HaumenoBanue
3]
000pYI10BAHHBIX YYeOHBIX . = o B
pya y o dakTHyeckuii aapec S 2 3
Ka0HHeTOoB, 1a0opaTopuii, A ==
Ne Ilepevyens 0CHOBHOTO Y4eOHBIX Ka0MHETOB, = g 5 &
MAaCTEePCKHX M JIp. . s xS 8
n/n obopynoBaHus JadopaTopuii, g = 58
00BbEKTOB /151 IPOBEIEHHUs S =S
MAacCTepCKHX H Ap. = S 8
MPAKTHYECKHX U = Z =
J1a00pATOPHBIX 3aHATHIA
Jlabopamopus "Obweri | Cmon nabopamopHbwiil, 445020 Camapckas 85,6 |24

xumuu" (4-310)

Mo NPenodasamenbCKull,
cmon npubopHulil,
BBIMSIICHOU  WKAP, wKagp
07151 peaKmugos , wKag 011
nocyowl napma

o6u1. r. TonesTTH, Y.
Benopycckas, 14b

21



HaumenoBaHue

000pPy10BAHHBIX YUEOHBIX . E o X
Ka0MHeTOB, 1adopaTopmii, PakTutieckuii axpec -y e =
Ne MACTEPCKHX H Ap IlepeyeHb 0CHOBHOIO y4eOHBIX Ka0MHETOB, = g g5
n/n ) obopynoBaHus JabopaTopuii, g E=g
00bEKTOB /1J1sl MPOBeIEHUs S E S
MAacCTepCKHX H JAp. = S 8
MPAKTHYECKHUX U = Z =
J1a00pPATOPHBIX 3aHATHIA
yueHuueckas, — MoUka
docka ayoumopHas
(menosast) ,
INEKMPONTUMKA
,CHUPMOBKU,
mepmoMempel,
Xumuyeckas nocyoad.
Yyebnas ayoumopus ons | Cmon yueHuueckull 445020 Camapckas 60,9 |57
npoeedenus 3auAmMuUY | mpexmecmHulil 00 . TompsaTTH, Y.
JIeKYUoHHO20 muna. Yuebnasa | (MoH000K), cmorn Benopycckas, 14b
ayoumopus 0as npogedeHus | npenooasamenbCKuil, cmyi
3aHAmuUll CEMUHAPCKO20 | NPEenooasamenbCKutl
muna. Yuebnas ayoumopusi | docka ayoumopHas
ons Kypcogozo | (menosas) .
nPOeKmMupoBanus
(svinoamenus KYPCOBbiX
pabom). Yuebnas
ayoumopus 0nsi Npo8eodeHUs
2PYNNOBbIX u
UHOUBUOYATILHBIX
KOHCYIbmMayutl. Yuebnas
ayoumopus 0nsi Npo8eodeHUs
3auaAmuUll meKyuje2o
KOHMPOJIsi u
NPOMEANCYMOYHOU
ammecmayuu. (4-307)
Yuebnas ayoumopus ons | Cmonwvl yueHuyeckue 445020 Camapckast 99,1 104
npogedenus 3anamul | 08yxmecmmule u | o6mn. . TompsTTH, Y.
JIeKYUOHHO20 mund. Yuebnas | mpexmecmmule benopycckas, 14
ayoumopus 0ns1 npogederus | (MOHOOIOKU) ,CMO
3aHAMULl CEMUHAPCKO20 | NpenooasamenbCKuil, Cmyi
muna. Yuebnas ayoumopus | npenooagamenbCKuil,
ons Kypcogoeo | docka ayoumopHas
NPOEeKMUpOBaHUsL (menosas)
(8vInoaHeHus KYPCOBbIX
pabom). Yuebnas
ayoumopust 015 nposedeHus
2PYNNosbIX u
UHOUBUOYATILHBIX
KOHCYIbmayutl. Yuebnas
ayoumopust 015 nposedeHus
3aHAMuULl meKyue2o
KOHMPOISL u
NPOMEINCYMOYHOU
ammecmayuu. (I-440)
Yuebnas ayoumopus ons | Cmon yueHuueckuil 445020 Camapckas 65,8 |40
npoeedeHust sanamuil | 0gyxmecmmuviil (MoHoO0K) | 001 T. TonpaTTH, yII.
JeKYUuoHHo2o muna. Yueonas | , cmon Benopycckas, 14b
ayoumopusi 015 nposedenus | npenooasamenbCKuil ,
3auamu CeMUHAPCKO20 | CMYl NpenooasamenbCKull
muna. Yuebnas ayoumopus |, docka  ayoumopHas
ons Kypcogoeo | (menosas).
nPOeKMupOBanus
(8vInonHe U KYPCOBbIX
pabom,). Yuebnaa
ayoumopus 0151 NPoGedeHUs.
2PYNNOBbIX u
UHOUBUOYATILHBIX
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HaumenoBaHue

000pPy10BAHHBIX YUEOHBIX . E o X
Ka0MHeTOB, 1adopaTopmii, PakTutieckuii axpec -y e =
No MACTEPCKHX M D IlepeyeHb OCHOBHOIO y4eOHbIX KaOUHETOB, = 8 £ 5
n/n ) obopynoBaHus JabopaTopuii, g E=g
00bEKTOB /1J1sl MPOBeIEHUs S E S
MAacCTepCKHX H JAp. = S 8

MPAKTHYECKHUX U = Z =

J1a00pPATOPHBIX 3aHATHIA

KOHCYyIbmayui. Yuebnas

ayoumopust 051 NPO8eOeHUs.

3anHAMul meKyuje2o

KOHMPOJIsi u

NPOMEINCYMOYHOU

ammecmayuu. (4-304)

Yyebnas ayoumopus ons | Cmon yueHuueckull 445020 Camapckas 214,3 | 187

npoeedenus 3auaAmull | mpexmecmuuiti MoHoOROK, | 001 T. TONBATTH, YL

JIeKYUOHHO20 muna. Yuebuasa | cmoia npenooasamenbcKutl, Benopycckas, 14 b

ayoumopus 0ns npogedeHus | Cmyi npenooagamenbCKull,

3auamul ceMUHapckozo | Kkageopa, docka menosas .

muna. Yuebnas ayoumopus | Dxpan HaeecHoll,

ons Kypco602o | npoekmop., npoyeccop.

nPoOeKmMupoBanus Muvuwb komn., nynom.

(8vinonnenus KYpCOBbiX

pabom). Yuebnas

ayoumopust 0jisi NPO8edeHUs.

2PYNNoebix u

UHOUBUOYATILHBIX

KOHCYIbmMayutl. Yuebnas

ayoumopus 0nsi Npo8eodeHUs.

3auamul meKyuezo

KOHMPOJIsi u

NPOMENCYMOYHOU

ammecmayuu. (4-125)

Yuebnas ayoumopus  ons | Cmon yueHuueckul 445020 Camapckast 101,3 99

nposeodenus sausimull | mpexmecmuwiii (MoHO60K) | 001 T. TONBITTH, YL

JIeKYuonHo2o muna. Yuebnas | , cmon benopycckas, 14

ayoumopusi 0151 NPo8edeHUst | npenooasamenbCKuil, Cmyi

3ausamull CEMUHAPCKO20 | NpenooagamenbCKuil,

muna. Yuebnasa ayoumopus | 0ocka ayoumopHas

ons Kypcogoeo | (menosas), Kageopa

NPOEeKMuUpO8aHUs. HACMOIbHAA

(6vinonnenus Kypcosbix

pabom). Yuebnas

ayoumopust 015 nposedenus

2PYNnoswix u

UHOUBUOYATILHBIX

KOHCYIbmayutl Yuebnas

ayoumopust 015 nposedenus

3auAmul meKyuje2o

KOHMPOJisL u

NPOMEINCYMOYHOU

ammecmayuu. (I-302)

Komnviomepnuuii xnacc. | Cmonwl yueHuveckue,

Homewenue ona | cmyavs yuenuueckue, 1K ¢

camocmosmenvHol pabomul. | 8bIX000M 8 cemb

Yuebnas ayoumopus ons | Unmepnem

nposeoenus 3aHAmu

CEMUHAPCKO20 muna.

Yuebnas ayoumopus ons 2. Tonvammu, y. 848 16

,

Kypco6020 npoekmupoeaHus

(vinonnenus KypCo8bix
pabom,). Yuebnaa
ayoumopus 01151 NPoGedeHUs.
2PYNNOGbIX u
UHOUBUOYATILHBIX

KOHCYIbmayui. Yuebnas

benopyccrasn 14
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n/n

HaumeHnoBanue
000pPy10BAHHBIX YUEOHBIX
Ka0MHeTOoB, JJabopaTopuii,

MAacTepCKUX M Ap.
00bEKTOB /1J1sl MPOBeIEHUs

NMPAKTHYECKUX H

J1a00pPATOPHBIX 3aHATHIA

IlepeyeHb 0CHOBHOIO
o0opynoBaHus

dakTHyeckuii aapec
y4eOHbIX KAaOMHETOB,
Jadopartopuii,
MAacCTEPCKHUX H 1p.

Iiomans, M?

KouanuecTBo

MoCaa04YHbIX

MecT

ayoumopust 0ist NPOGedeHUs.

3anHAMul mekywezo
KOHmMpons u
NPOMENCYMOUHOU

ammecmayuu. (I-401)
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