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

b1.B.11

(undexc oucyuniumbl)

PABOYASA TIPOT'PAMMA JUCHUITJIMHBI

XUMUA

(naumenosanue OUCYUNTUHDBL)

10 HaIIPaBJICHUIO MTOATOTOBKH (CHEI[UAIIbHOCTH)

15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTMUYECKOE OBECIIEYEHUE
MAIINHOCTPOUTEJIbHBIX ITPOU3BOACTB

(K00 u HaumeHoBaHUEe HANPAaBIeHUs NOO20MOsKU, cneyuanvHocmu 8 coomgemcemesuu ¢ @I'OC BI10/ @I'OC BO)

TEXHOJIOI' S MAITMHOCTPOEHU A

(nanpasnennocms (npoghunn))

®opma o0ydeHus: 3a04Has
I'ox nabopa: 2018

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

KounuecTBo 3
3ET
Yacos no PYII 108
KypcoBbie KypcosBbie Koutpoabusre .
Buabl KOHTpOJIA Ik3aMeHbl | 3adeThl IPOEKTHE paGoThI padoThI (1151 3209HOM
Ha Kypcax (hopMbI 00yUeHUsT)
2 2
NeNe kypca
1 2 3 4 5 6 Htoro
BET no cemecTpam 3 3
Ulekum 6 6
UlagopaTopHbie 2 2
IpakTHYecKue 2 2
KonTakTHast padoTa 10 10
Cam. paGora 94 94
KoHTpO/IbH 4 4
Mroro 108 108

ToabsarTH, 2018



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

PenensupoBanue padoueii mporpaMmbl JUCUMILIHHBI:
OtcyTcTBYET

VYueOHas (pabouas) mporpamMmma o00peHa Ha 3acenanuu kadeapsl " Xumus,
|:| XUMUYECKHE MPOIIECCh U TeXHOJMOTHH" (IpoTOoKON 3acemanust Ne ot " "

20 1)
Penenzent
(0onorcHocms, yuenoe 36anue, cmeners) (noonucy) (U.0. @amunus)
« » 20 T.
Cpoxk neiicTBusi padoueii NporpaMmbl JUCHMUILIMHBI 10 20 I.

HNudpopmanus 00 akTyaauzanuu padoveid NporpaMmbl IUCHUILIHHBI:

ITporokon 3acenanus kaheaps Ne OT«__ » 20 T.

[TpoTokou 3acemanus xkadenpor No OT«__ » 20 T

[Tpotoxon 3acenanust kagenpnl Ne OT«__ » 20 r.

[Iporokon 3acenanus kadeapst Ne OT «__ » 20 r.

[TpoTokoun 3acenanus kadenpsr Ne oT« __ » 20 1.
COT'JTIACOBAHO
3aBemyromuit kadenpoit «O060py/I0BaHNE U TEXHOJOTUH MAIIMHOCTPOUTEITHLHOTO
IIPOU3BOJICTBAY

(svinyckaroujell HanpagieHue (CneyualbHOCy))

« » 20 1. H.IO. JlornnoB
(noonucs) (U.0. ©amunusa)

YTBEPXJIAIO

3aBenytomiuii kadeapoil «XuMus, XHMUYECKHUE MPOLIECCHl U TEXHOIOTHI»

« » 20 T I'.'1. OcTaneHko
(noonucs) (H1.0. Pamunus)




AHHOTALIUS

AUCHUILINHBI (Y4eOHOTro Kypca)

b1.B.11 Xumus

(MHAEKC M HAMMEHOBAaHUE AUCIMILINHBI (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 MCKIAY CTPOCHUEM 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 BEIIECTB
B TIOBCEJHEBHOM JKM3HM M Ha MPOU3BOACTBE, MNPEAYNPEKICHUS SBICHUNU, HAHOCSIIUX BpE
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, y4eOHbIe KYpChl, HA OCBOCHHH KOTOPBIX OasupyeTcs AaHHAs AUCLUIUIMHA
(yaeOnsbIit Kypc) — «BrIciias MmaTeMaTHKay.

JucuumiuHel, y4eOHbIE KypChl, IJIs KOTOPBIX HEOOXOAMMBI 3HAHHS, YMEHHS, HaBBIKH,
npuoOpeTaeMble B pe3ysIbTaTe M3y4YeHUs MAAHHOW AUCIUIUIMHBI (yuyeOHOro Kypca) — «Dusukay,
«Marepuanosenenune u TKM», « Ikomorus».

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

dDopmupyeMbie U
KOHTPOJIMpYeMbIe
KOMITeTEHIIUH

I[lnanupyemble pe3y/ibTaThbl 00y4eHH s

- CIIOCOOHOCTh y4acTBOBATh
B pa3paboTKe 00OOIIEHHBIX
BApHUAHTOB PCIICHUA
npoOJiem, CBSI3aHHBIX C
MAallIMHOCTPOUTCIIBHBIMU
IPOM3BOICTBAMH, BEIOOpE
ONTHUMAJIBHBIX BAPUAHTOB
MIPOTHO3UPYEMBIX
TIOCJICICTBHI PEIICHUs Ha
ocHoBe ux ananu3a (OITK-4)

3HaTh: MpaBWJIa MOBEJIEHUS M TEXHUKY O€30MaCHOCTHU, OCHOBHBIE
3aKOHBbl XUMUHU, CTPOCHHUE U CBOMCTBA XMMHUYECKHUX COCIMHECHMIA,
IIPUPOJTy XUMHUYECKOU CBSI3M B PA3JIMUHBIX KJIACCAX BELIECTB

VYMeTh: ocBamBaTh HOBBIE TEXHOJOTHMYECKUE mponecCbl U HOBLIC
BHUbI TEXHOJIOTHYECKOT'O O60py,I[OBaHI/I$I, MNPUMCHATH
TCOPCTUUCCKHUC ACIICKThl XUMUU JJIS1 aHAJIU3a CBOICTB BCIICCTB U

MCXaHHU3MOB XUMHUYCCKHUX npouecc03, HpOTeKaIOHII/IX B
OKpYKaIoIIEeH IpUpoIe
Bianers: METOaMU a”HaIM3a paboThl 00BEKTOB

npoeCCUOHATBHON ~ JAEATENbHOCTH U OIpPENeNIEHUs] CBOWCTB
BELIECTB M MEXaHW3Ma MX Yy4yacTHsl B IpoLeccax XUMHUYECKOTO
XapakTepa OKpY’Karollero Mupa

- C1I0OCOOHOCTh
pa3pabaTtbIBaTh
JOKyMEeHTaluto (rpaduku,
UHCTPYKIIUHU, CMETHI, IIJIaHBbI,
3asBKHM HA MaTEpHabI,
CPEJCTBA U CUCTEMBI
TE€XHOJIOTHYECKOTr0

3HaTh: NpaBuia 0POPMIIEHHS OTYETOB K J1a0OpaTOPHBIM paboTam
110 XMMHUH, IOCTPOEHUS rPa)uKOB, COCTABICHHS BBIBOJIOB

YMeTh: 0popMIIATE OTYETHI K JIaOOpAaTOPHBIM pabOTaM MO XUMHH,
CTPOUTH TpauKH, GOPMYIHUPOBATH BBIBOJIbI

Bnagers: meromamu o¢opMIIEHHS OTYETOB K J1aOOpaTOPHBIM
paboTaM MO XUMUH, TOCTPOEHHSI IPpauKOB, COCTABIICHUS BHIBOJOB




OCHAIIIEHUS
MaIIMHOCTPOUTENbHBIX
IPOU3BOJICTB), OTYETHOCTHU TIO
YCTaHOBJICHHBIM (hopMaMm,
JOKYMEHTALHIO,
perJaMeHTUPYIOIIYIO
Ka4eCTBO BBIITYCKaeMOU
NPOAYKINH, a TAKKE
HAXOJUTh KOMIIPOMHUCC
MEX]Ty pa3TUIHBIMU
TpeOOBaHUSAMHU (CTOMMOCTH,
KauecTBa, 0€30aCHOCTH U
CPOKOB UCHOJTHEHHS) KaK Mpu
KPaTKOCPOYHOM, TaK H MPH
JOITOCPOYHOM
mwianupoBanuu (I1K-9)

TemaTn4eckoe CoAECPKaAaHUEC NUCHUIIJIMHBI

Pa3znes, moayJib

Hoxpaszaen, Tema

Monyns 1. Ctpoenue u
CBOMCTBA BEIIIECCTRA.
TepMoauHaMHuKa U KUHETHKA
XUMHUYECKHUX MTPOIIECCOB

OCHOBHBIE TTIOHATHS ¥ 3aKOHBI XMMHH

OCHOBHBIC KJ1aCChI HCOPraHU4CCKUX BCIICCTB

Ctpoenue atomoB. [lepuoanueckas cucrema snementon J[. M.
Meupeneena

XHUMHUecKas CBSI3b. HpOCTpaHCTBeHHOC CTPOCHHUEC MOJICKYJI

TepMmoanHaMKUKa XMMUYECKUX MPOLEeccOB. DYHKIUU COCTOSHMUS:
BHYTPEHHSISL SHEPTHsl, SHTAJIbIINS

@OyHKIMM cOCTOSIHUA: SHTponus, sHeprust [ n66ca. Hanpasnenue
IIPOTEKaHUs XMMHUYECKUX peakluit

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

BausHaue Ha CKOPOCTb XUMHWYCCKUX peaKI_II/Iﬁ TEMIICPATYPHhI,
KaTaJIM3aTOpPOB. XUMHUIECKOe PaBHOBCCHUE

Monyns 2. PactBopsl
JUCIIEPCHBIE CUCTEMBI.
DNEKTPOXUMHUYECKHE
IIPOLIECCHI

PactBopel. CriocoObI BeIpaXeHUsI KOHIIEHTPAIIUK PAaCTBOPOB.
Konnuraruabie CBONCTBA pacCTBOPOB

CBoiicTBa paCTBOPOB AJIEKTPOIUTOB: JUCCOIHAIUS. HOHHOE
MIPOU3BENIEHNE BOJIbI, IPOU3BEICHUE PACTBOPUMOCTH, TUAPOIIU3
COJICH, HallpaBJieHHe 0OMEHHBIX PEaKIIUi

KomnnouHaeie pacTBOpHI: CTPOEHUE KOJIOUOB, TOJTYyUYEHUE U
CBOWCTBA

3JICKTpOXI/IMI/I‘-ICCKI/IC cucTeMEbl. ['albBaHMYECKUE JIEMEHTHI

DNEeKTpOIN3 BOAHBIX pacTBOpoB. 3akoHbl Dapanes

KOppO3I/I$I MeTai1oB. CrocoObl 3alUThI MCTAJIJIOB OT KOPPO3UUn

OO0uas Tpya0eMKOCTb IMCHUILTHHBI (YueOHoro kypca) — 4 3ET.




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 Mmast
(B yacax) TeXHHYECKHe KOHTPOJIs JuTeparypa
BCEro @®opMBbI IPOBEIEHNAS JEKIHIA, (OpMBI OpraHu3aANAH pecypcbt (HauMeHoBa (Ne)
5 J1aG0PaTOPHBIX, MPAKTHYECKHX €aMOCTOSATeILHOM HHe
<l ~
g £ = 24| 3aHaTHii, MeTOABI 00yuenns, % padoTsI OLIEHOYHOTO
El £ g £E 8 €3y IoIIHe NPUMEHSIEMY 0 ] cpencraa)
E e £ c£5 P Yo p y g
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
[IPaKTHYECKO
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.
, HOJrOTOBKA
POIIECCOB cocrosius. Kunernka
oryera
XUMHYECKUX
11a00paToOpHO
HPOLIECCOB. .
it paboThI
Xumugeckoe
paBHOBecHE.
3. PacTBOpEI 1 Crioco6bI BEIpaKEHHS - - - 33 H3yuenue 1-4
JIACTICPCHBIC KOHIICHTPALHN TEOPETUYECKOTO
CHCTEMBI pacTBopoB. PacTBopbI MaTepHana
HEDJIEKTPOJIUTOB.
Pactsops!
NEKTPOIIUTOB.
OGMEHHBIE TIPOLIECCH B
pacTBopax
NEKTPOIIUTOB.
KosutoniHbpie pacTBOpBIL.
4. OKHCITUTENTBHO- 2 - - - TpaauyonHas 33 H3yuenne MenoBas gocka 1-4
DNEKTPOXUMUYECKH | BOCCTAaHOBHTENIbHBIC TEOPETUYECKOTO
€ MPOLECCHI peaKImm. Marepuana
TanbBannueckue

MIPOLIECCHL. DIEKTPOIIH3,
3aKOHBI JIEKTPOIIN3a.
Kopposus meraios u
3alUTa METAJUIOB OT
KOPpO3HH.

Hroro:

132




5. KpnTepnn U HOPMBI TEKYLIECI0 KOHTPOJISA " HpOMe)l(yTO‘lHOﬁ arrecranuun

@OpMBI TEKYIIETO KOHTPOJIIS

YcnoBus gomycka

Kpurepuu 1 HOpMBI OLICHKH

Jlaboparopnas pabota

be3 nonycka

PaboTta «3auTeHay IIpHu O(bOpMJ'ICHI/II/I 0TYCTa C pacy€TaMu 1 BEIBOJAMU

[TpakTuyeckas pabora

be3 nomycka

PaboTa «3aureHay Npu BHINOJHEHUH 3-5 3324 NPAaKTHUYECKO paboThI

®opma npoBeaeHUs
MIPOMEKYTOUYHON aTTECTAIlUU

VcaoBus J0ITyCKa

Kputepuu u HOpMBbI OLICHKU

3a4€T

BrironHeHue 1a00paTopHOM U
IPAKTUYECKON paboT

«3a4YTCHO»

CrynenTt orBeuaer Ha | unu 2 Bonpoca
3a4eTHOTO OMiIeTa U3 2-X BOMPOCOB,
OpPUEHTHUPYETCS B KOHTPOIBHOU paboTe

«HEC 3a4YTCHO»

CTyJIeHT He OTBEYaeT HU Ha OJIMH BOIIPOCHI
3a4eTHOro OuiieTa, He OPUEHTUPYETCS B
KOHTpPOJIbHOM pabote




6. Kpurepun u HOPMBI OLIEHKH KYPCOBBIX padoT (IPOEeKTOB)

Jlannblii pa3aen yd4eOHbBIM IIAHOM HE TIPEyCMOTPEH

7. llpumepHasi TeMaTHKAa NUCbMEHHBIX PadoT (KypcoBbIX, pedepaToB, KOHTPOJIBHBIX,

pacyeTHo-rpaduyecKuX u aAp.)

Ne i/t Temel

KonTponbHast paboTa no XumMuu

8. Bonpochl k 3auery

/o

Bomnpocsl

OCHOBHbBIE TIOHATHUSI XMMHUU: BELIECTBO, ATOM, MOJIEKYJIa, JJIEMEHT, OTHOCUTEJIbHbIE
aTOMHAas ¥ MOJIEKYJIIpHAsi MacChl, MOJISIpHAsi Macca, aOCOJIIOTHAsI Macca, MOJIb, YHCIIO
ABorajpo.

OCHOBHBIE 3aKOHBI XUMHUU: COXPAHEHHUSI MAaCChI BEIIECTB, TOCTOSIHCTBA COCTABAa, KPATHBIX
OTHOIICHU, 00BEMHBIX OTHOIIIEHUI, ABOTaJIpo U CIEACTBUS U3 Hero, MeHzeneena-
Krnaneiipona, 00beTMHCHHIA Ta30BBIN, TAPIUATBHBIX JaBiIcHHN [labToHA.

XUMHUUYECKUH KBUBAJICHT: SKBUBAJIECHT MPOCTHIX U CI0XKHBIX BelecTB. MossipHas Macca 1
MOJISIPHBIA 00BhEM PKBUBAJIICHTA BEIIECTBA. 3aKOH SKBHBAJICHTOB.

OCHOBHBIE KJIaCChI HCOPraHU4CCKUX COG,Z[I/IHGHI/II‘/'I (OKCI/II[BI, KHCJIOTBI, OCHOBAaHU, COJ'II/I)Z
HOMCHKJIATYypa, KJIaCCI/I(l)I/IKaIII/ISI, OCHOBHBIC XUMHUYCCKUC CBOI\/JICTBa, CIIOCOOBI IMMOJIYYCHMU.

OCHOBHBIE KJIacChl OPraHUYECKUX COCIMHEHHI: HOMEHKIIATypa, KilacCu(puKanus,
OCHOBHBIE (PH3MUECKHE CBOMCTBA.

Teopun crpoenns aroma. lyanusm s3iaeKkTpoHa. IIpuHIunm HeonpeneaeHHOCTH.
KoprmyckyisipHo-BOJIHOBast TEOpUS CTPOCHUS aToMa. ATOMHast opOuTainbs. CTpoeHue aToma:
IIPUHIMIT HAUMEHBIIIEH YHEPruH, npasuia Kneukosckoro, npunuu [laynu, npasuiio
XyHza.

Ilepuoauueckast cucrema 3JEMEHTOB: IEPUOJ, Ps, Tpynna, noarpynmna. Pagnyc aroma,
SHEPrusl HOHU3ALHUH, CPOACTBO K JJIEKTPOHY, JIEKTPOOTPULIATENILHOCTE. [ OprU30HTaNBHAS,
BEpPTUKAJIbHAS, TMarOHAJIbHASI IEPUOJMYHOCTh CBOMCTB AJIEMEHTOB TabuIlbl MeHeneena.

XuMHYecKasi CBSI3b: BHJIbI XUMUYECKOW CBSA3M (KOBaJICHTHAsI, MOHHAs, METAJITHYeCKasl,
BoziopoaHast). OOpa3oBaHHEe XUMUUYECKON CBSI3U METO/IOM BAJICHTHBIX CBSI3EH.
O0pa3zoBaHre XUMUYECKOM CBSI3U METOJIOM MOJICKYJISIPHBIX OpOUTaJIeH.

['uOpunn3anust aTOMHBIX OpOuTaNel eHTpaabHOoro aroma. [IpocTpancTBeHHOE CTpOEHKE
MOJIeKYJ1, HOHOB. Teopus oOLIMX BaJIGHTHBIX Map 3JIEKTPOHOB.

10

pabora. [lepBbIit 3aKOH TEPMOAMHAMUKH U €TO MPUIIOKEHHE K TIPOIIECCaM B UJ1€aTbHOM

Xumudaeckas TEPMOANHAMHKA. TepMO)II/IHaMI/I'-IeCKaSI cucrema (I/IBOHI/IpOBaHHaH, OTKpbITasd,
3aKpLITa}I). HapaMeTpH COCTOsIHUA. CDYHI(I_[I/II/I COCTOsSHMUA. BHYTpeHHHH 9HEprusd, TCIjioTa,

Tra3c: NBOTCPMHUICCKOMY, HU30XOPHOMY, I/1306apHOMy.

11

OHTanbnus: 00pa30BaHUs U CTOPAaHUS BEUIECTB, peakiuu. TernaoTBopHas CIOCOOHOCTD.
CranpaptHoe cocrosinue BeuecTBa. CtanaapTHble yciaoBus. CTaHapTHast SHTAIbIIHS:
00pa3oBaHMs M CTOpaHUs BEIIECTB, peakinu. 3aKoH ['ecca, ciencTBue u3 3akoHa [ ecca.

12

Bropoii 3ak0H TepMOAMHAMUKU. DHTPOIHUS KaK (GYHKINS COCTOSHUS CUCTEMBI.
TepmonnHaMHuueckas BEpOSITHOCTh. TpeTuii 3aKoH TepMoaMHaMuKH. CTaHaapTHas
SHTPOIIHs BEILIECTBA, PEAKIUH.

13

Kpurepuii HanpaBiIeHHOCTH CaMOIIPOU3BOJIBLHOTO MPOLIECCA B 3aKPBITOM CUCTEME:
cBOOOTHAas sHeprus [ 'nd6ca. DTanbIUHHBIN U SHTpONHITHBIA (PakTopbl. DHEprus [ nd6ca
00pa3oBaHUs BEIIECTBA, PEAKIIHH.




XuMmunyeckas KnHetuka. CKOpOCTh peaklMM B TOMOT€HHOM U F€TEpOreHHON cucTemax.

14 | I'eTeporeHHbIe peakuy: OCOOCHHOCTH MPOTEKAHUH (CTaMH T€TEPOTEHHBIX PEAKIIH).
Ancopbumst, necopOuusi, KOHBEKIus, UG Py3usi.

BinsiHuEe KOHIIEHTpay Ha CKOPOCTh XUMHUUYECKOM peakluu. 3aKOH JEHCTBYIOLIUX Macc

15 | nns TOMOTEHHBIX M FeTepOreHHbIX peakiuil. KoHcTanTa ckopocTu XUMHUYECKOM peaKIuu.
BnusiHne naBneHus Ha CKOPOCTh XMMUYECKOM pEaKILIMH.

Brusiaue Temneparypsl Ha CKOpoCcTh XuMuueckor peakuuu. [IpaBuno Bant-I'odda.
Temnepatypusiii kodddunueHt. YpaBuenue Appernyca. [IpeadkcnoHeHIuanbHbIT

16 | MmHOXUTENb. DHEPrus aKTUBALMU. AKTUBUPOBAaHHBIN KoMILIeKc. OnpeeneHue 3Hepruu
aKTUBAIMK TpaUUeCKUM U PaCYETHBIM METOAaMU. DHEpreTudecKas Auarpamma
XUMHYECKOT0 Ipolecca.

17 Karanus. BiausHue kataau3aTopoB Ha CKOPOCTh XUMUYECKOH peakiun. MTHruouropsl,
IPOMOTOPBI, KATAIUTUYECKHE SIIBI.

OO6patumMbie 1 HEOOpATUMbIE XUMUYECKHE PEAKLINU. XUMUYECKOE PABHOBECHE.

18 PaBHOBecHbIE KOHIIEHTpaIUs U MapluanbHoe naBieHne. KonctanTsl paBHOBeCHS
obOparumoii peakuuu: Ke, Kp u cBsi3p Mexny HUMH. CBSI3b MEX 1y KOHCTAaHTON paBHOBECHS
oOpaTuMon peakiuu 1 dHepruei ['md0ca.

19 @akTOpHl, BAUSAIOLIUE HA CMEIIEHUE XMMHUECKOTO PABHOBECHUS: KOHILIEHTpaLlUs, 1aBJICHUE,
temneparypa. [ Ipunnun Jle-1llatense.

20 PactBopsl. CriocoOBI BEIpa)KeHUS! KOHLIEHTPAIIMH PACTBOPOB: MACCOBAst JI0JISA, MOJISIpHAs,
HOpMaJIbHasl, MOJISITbHAS, TUTP, MOJIbHASL JIOJISI.

XuMuyeckue paBHoBecHs B pacTBopax. CoipBaTalus: MOJIEKYJISIpHAs AUCCOLMALIMS,

21 | oOpa3oBaHMe COJIBATOB, HOHU3AIINS, DJIEKTPOIIMTUUECKAs Tucconnanus. HeanekrpoauTsl
U DJIEKTPOJIUTHI.

[Tporuecc pacTBOpeHus: pa3pylIeHHEe XUMHUYECKUX U MEKMOJIEKYJISIPHBIX CBSA3EH,
XMMHYECKOE B3aUMOIEHCTBUE PACTBOPUTEIIS C PACTBOPSEMBIM BELLIECTBOM,

22 | caMOIIpOU3BOJIbHOE MEPEMEIIMBAHNE PACTBOPA. DHTAIBIINH PACTBOPEHUS BEILIECTBA,
HaXOJSIIErocs B pa3IMUHbIX arperaTHbIX COCTOSIHUAX. PacTBOpuMOCTh BellecTBa,
HACBILICHHBIA PACTBOP.

PactBopb! HeanekTponuToB. [lepBrlil 3akoH Payns: naBneHue HACHIIEHHOTO Mapa Hajl

23 | pactBopoM. Bropoii 3akon Payisi: 3amep3anne u KulieHue pacTBOpoB. 3akoH Bant-T'odda:
0CMOC.

PactBOpBI 351€KTPOIUTOB. DIEKTpoIUTHYECKas Auccoruanus. CTeneHb TUCCOLUalUU.

24 | KoHcraHTa nucconuanuu. 3akoH pasBeaeHus OcrBanbiaa. M3oTonnueckuit ko3hduimeHt.
3axonbl Bant-I'opda u Payns 1ist 31eKTpoiIuTOB.

25 | MonHoe npousseneHue Bojbl. pH pactBopa.

26 | IIpousBeneHre pacTBOPUMOCTH. Y ciioBre 00pa30BaHus 0CaIKa.

7 I'maponus coneil: mo KaTuOHY, IO aHUOHY, 110 KATHOHY U 110 aHMOHY. KoHcTaHTa
TUIPOJIN3a, CTENEHb TUAPOJIN3A.

Jucnepchble cucteMsl. Kimaccuukanus TUCIEpCHBIX CUCTEM: 110 pa3Mepy YacTHIL

28 | mucriepcHOU (asa, Mo arperaTHOMY COCTOSIHUIO JUCIIEPCHOM (has3bl M AUCTIEPCHOHHOM
cpeapl.  CriocoObl MOJTyueHHs! JUCTIEPCHBIX CHCTEM.

Konnounueie pactBopsl. CTpoeHHE MULIEIIBL: arperar, iApo, MOTEHIMATIONPEAETSIONINe

29 | MoHBI, aACOPOLIMOHHBIN cioi, 1M y3noHHBIH ci10il. CBONCTBA KOIJIOWAHBIX PACTBOPOB.
Koarynsmms. Koarynaupytomias ciocOOHOCTb 3J€KTPOJIUTOB.

30 | CriocoOB! BBIAEIEHUS M OUUCTKH BEIECTB.

31 | OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC PEAKIIH.

32 | DneKTpOXUMHYECKHE MPOIecChl. BOSHMKHOBEHHUE IEKTPOTHOTO TTOTSHIIHAA.

33 | 'anbBaHMYecKue 3JeMeHThl. Y paBHeHue HepHera.

34 | DnekTpoim3 paciyiaBOB U BOJHBIX PACTBOPOB.

35 | 3akoHsl 2aekTposn3a. [IpuMeHeHue 31eKTpoIIn3a.

36 Koppo3ust MeTainoB: BUIbI KOPPO3HH (XUMHUYECKAs, DJIEKTPOXUMUYECKas,

MHUKPOOHOJIOTHYECKAs!, paTUOITMOHHAS)




Crioco0b!I 3aIU Tl METAIOB OT KOPPO3HHU: JIETHPOBAHKE, 3AIIUTHBIC TOKPHITHS,

37
MIPOTEKTOpPHAs 3alUTa, IPUMEHEHHE HHTHOUTOPOB.

9. ®oHJ OLIEHOYHBIX CPEICTB /sl MPOBeIEHUS TPOMEKYTOYHOM aTTecTAlMU 00yYaAIINXCS
Mo JUCIHUILINHE

9.1. [MacmopT (oH/IA OLIEHOYHBIX CPEICTB

Kon
Ne KonTposmpyembie pa3aeibl KOHTPOJIMPYeMOM HaumenoBanue
n/n (TeMbl) TUCHUILIHHBI KOMIIeTeHIIMH (HJIH OLIEHOYHOI0 CPeACTBA
ee 4acTu)

1 Mopyns 1. CTpoeHue u cBONCTBa OITK-4 Brinonnenue

BelllecTBa MPAKTUYECKON PabOTHI

Moysts 2. TepMOIMHAMIKA 1 Brimonnenune, moaroToska
2 b 2. 1P OIIK-4 oTyeTa 1abopaTopHOn

KMHETHUKA XUMHUYECKHUX TTPOLIECCOB

paboThl

Monayns 3. PacTBOpEI 1
3 Ay p OIIK-4

JUCTIEPCHBIE CUCTEMBI

Moayab 4. DIEKTPOXUMHUUECKIE
4 Ay p OIIK-4

MPOILECChHI

9.2. TuNoOBbIe KOHTPOJIbHBbIE 32JaHUS WIH MHbIE MATEPHAJIbI, HE00X0AUMBbIE ISl OLEHKU 3HAHUI,
YMEHUii, HABBIKOB U (MJIH) ONBITA AeATeJbHOCTH, XapaKTePHU3YIOIIMX 3Tanbl ()OPMUPOBAHUSA
KOMIIeTEHIUIl B Ipoiecce 0CBOCHNS 00pa30BaTeIbHOM MPOrpaMMbl

9.2.1. O0pasen oT4yera K JadopaTopHoii padotre «CKOPOCTh XMMHYECKHUX peaknuii. XuMH4YecKoe
paBHOBecHe»

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

CxopocTh XUMHYECKHUX peakiuii. XuMnuyeckoe paBHOBecHe
Crynent
I'pynma
[IpenonaBarens

r. TonpsarTu

20

2-4 cTpaHUIBI OTYETA:

Lenb paboThI: U3yUYeHHUE BIUSHUS PA3IMYHBIX (PAaKTOPOB Ha CKOPOCTh XMMHUYECKUX PEAKLIUNA U COCTOSIHUE
XUMHUYECKOTO PAaBHOBECHSI B TOMOT€HHBIX CUCTEMAX.

Omnpit 1. BiusiHue KOHIEHTpaIMK pearnpyromuX BEIECTB Ha CKOPOCTh XUMUUECKHUX PEAaKIIUM.
Peaxnus maseneBod KUCIOTHI ¢ IEPMAHIAHATOM KaJlMs
4H,C204 + 2KMnO4 = K2C204 + 2MnO; + 6C0O2 T + 4H,0
19 np=
| Nenpo6upku | Kommentparms | Bpems, 1, | CxopocTs peakmuu B |




KHCJIOTHI, C yCHOBHbIX CAMHHUIax, V=
C, MOJIB/TT 100/t, ¢t

0,2

0,3

04

0,5

Gl IWIN -

0,6

[To pe3ynbraTtam TabIUIBI TOCTPOUTH TPapUK B KOOPAHMHATAX

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

OmnpiT 2. BiiusgHue TeMnepaTypbl Ha CKOPOCTh XUMUYECKUX PEaKLUM

Ne Temmne- | Bpems, | Koncranra TemnepaTypHbIil

mpoOupKH | patypa | T, C ckopoctd KB | KO3 GUIMEHT Y
OTIbITA, yCIL. ef., Y Yep
t, °C k = 100/t, ¢t

1

2

3

4

Pacuer vy:

Hcnonb3yst ypaBHeHHE AppeHHyca U BEIMYMHBI KOHCTAHTBI CKOPOCTH K ITpU pa3inyHbIX
TeMIlepaTypax, BEIUUCIUTh S3HEPTUI0 aKTUBALIMU peakiu. Y paBHEeHHEe AppeHHyca B JIOrapu(pMUUECKOM
Buzie Ink = INA — Eo/RT M0kHO paccMaTpuBaTh Kak JIMHEHHOE ypaBHeHue Tuna Y = b — ax. 'paduyecku
TaKOe YpaBHCHHE OIKMCHIBACTCS NPSAMOM JinHKeH B koopauHaTax Ink + 1/T. TanreHc yriia HakjIoHa
IpsSIMOM K OCH a0CIIKCC COOTBETCTBYET BennunHe Ea/R.

a) 3anoJHUTH Ta0IUILY

Ink 1000/T

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

B) OmnpeeuTh TAaHTE€HC yTia HAaKJIOHA (0) IPsIMOi K ocH abcuuce — tga.
tgo =

r) BeruncinTh sHepruio aktuBanun peakuun no gopmyne Ea = Rtga (R = 8,314 Jx/monb-K).
Ea =

Habmronenus:

BriBon:

OmpiT 3. BriusiHMe U3MEHEHUs KOHIICHTPALUU PEarupyrolnuX BEIIECTB HA paBHOBECHE XUMHUECKOM
peaKkiuu.
FeClz + 3NH4CNS <> Fe(CNS)3 + 3NH4CI
Habmoaeunus:
Koncranra paBHoBecus K. =
BriBon:

9.2.2. KOMILIEKT KOHTPOJIbHBIX PA00T K NPAKTHYECKOMY 3aHATHIO «PacdeTsl o popmysiam u
YPaBHEHHAM

Bapmuanr 1

10
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2. TlpousBenuTe pacueThl MO ypaBHEHUIO PEaKIHH (H.Y.):

7r 12r X, T y, 1

Znw + HClpp) = ZnClapp) + Ha).

Omnpenenure TpOIEHTHOE CoJepKaHue Kanusi B Manranare kanust KoMnQOg.
Onpenemute 06beM 40 r metana CHz ipu Temneparype 18°C u napnenuu 1,2 aTm.
Hanummure ypaBHEHUs peakIuii, XapaKTepU3YIOIINE CICAYIONIIE MPEBPAICHUS:
Ca —%— Ca(OH); Ca —2 CaCl,
Ca —2 CaCOs Ca —%Ca0

o~ w

Bapmuanr 2
1. Hasoswure 10 MeKayHapoaHOM HOMeHKIaType cieayromnue BemecTtBa: AI(NOs)z, N2, CuCly,
Baz(POy)2.
2. TlpousBenuTe pacueThl MO yPaBHEHUIO PEAKIHH (H.Y.):
10 i 52r X, T y,T
COzq) + NaOHp-p) — Na2CO3p-p) + H2O ).

HazoBute o MexayHapoaHO# HOMEHKIaType cienyromrue BemectBa: Oz, Fe 03, Ca(OH)2, H2SO4.

3. Ompenenute MPOIEHTHOE cojepxkanne a3ora B Hutpare xenesa (11) Fe(NO3)2.

4. Omnpenenure TemnepaTtypy kucinopoaa, eciu 200 r ero 3anumarot oosem 105 i1 ipu naBnenun 720 mm
pT. CT.

5. HanumuTe ypaBHEHHs peakluid, XapaKTEpU3YIOIIUE CIEAYIONIME MPEeBPaIICHUS:
Al —2 5 AICI3 Al —@ 5 AI(OH);
Al —& 5 AlLOs Al —4 5 Al(SO4)s

Bapuant 3

1. HazoBure no MexayHapogHONW HOMEHKIIaType cienyromue Bemiectsa: MnO, Mn203, MnO2, Mn20y.

2. [TlpousBeauTte pacyeTsl 10 YPABHCHHIO peakiuu (H.Y.):
251 201 X, I y,T
C2H4w) + Oy = COx2(r) + H20 ().
Omnpepenute nporeHTHoe coaepskanue Gocdopa B pochare kanpuus Caz(POa)e.
4. Omnpenenute Maccy okcuaa azota (IV), ecim npu Temneparype 72°C u napnenun 101,9 xIla ras
3aHMMaeT o0beM 18 1.
5. Hanmmure ypaBHEHHS peaklnid, XapaKTepPHU3YIOLIHE CIEAYIONINE IPEBPAICHHS:

w

NaOH —%— NaAIO; NaOH —2- Na,CO3
NaOH —2 Na,SO. NaOH —% NaH.PO4
Bapuanr 4

1. Ha3oBure mo MexayHapoHONH HOMEHKIAType cienyromue BemiectBa: Ha, P4, NO2, N2Oas.
2. Tlpouw3BemuTe pacyeTsl M0 YPaBHEHUIO PEAKINH (H.Y.):
32T 5n X, T y, I
Fe203) + COw) — FeO) + COz(.
Ompenenute MPOLEHTHOE ColepKanue kuciopoaa B ruapokcuse xesesa (111) Fe(OH)s.
4. Omnpenenute naBnenne okcuaa yraepona (11), ecim 300 r rasa mpu Temneparype 60°C 3aHuMaroT
o0wem 120 1.
5. Hamwmmure ypaBHEHHS peakiiuii, XapaKTEPHU3YIONIUE CIEAYONINE TPEBPAIICHHUS

w

H3POs —2— NasPOy H3POs —2— AgsPOy4
H3POs —&— (NH4)2HPO4 H3POs —%— Cas(POs)2
Bapuanr S

1. HazoBure mo MexayHapo HOW HOMEHKIIaType cienyromue Bemecta: KoO, K202, KO2, KOs.
2. Tlpou3BenuTe pacyeTsl M0 YpaBHEHUIO PEAKINH (H.Y.):
50r 20r X, T y, I
K2FeOsw) + NH4OHp-p) — Fe(OH)3x) + Naory + KOHpop).
3. Omnpenennre NpOIEHTHOE CoiepKaHue XxpoMa B omxpomare kanust KoCro0Oz7

11



=

Onpenenure 06bem 1200 r Metana okcua cepsl (IV) mpu Temneparype -10°C u naBnenun 3 atm.
2. HanummTe ypaBHEHMs peaklMid, XapaKTepU3YIOLIHe CIECAYIOUINEe IPEBPALCHHS:

CuO —® CuCl, CuO —2— Cu(NOs)2
CuO —& 5 CuSOq4 Cu0 —“ 5 Cu
Bapuaur 6

1. HazoBure mo MexayHapoaHOW HOMeHkiarype 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) + KClipp).

3. Ompenenure NporeHTHOE coaeprkanne kaus B xpomate kainus KoCrOa.

4. Ormpenenure TeMIepaTypy aMMuaka, eciu 48 r ero 3anumarot oobem 120 i1 mpu gaBneHun 752 MM pr.
CT.

5. HanmmuTe ypaBHEHHS peakInid, XapaKTePHU3YIOLIHE CICAYIONINE IPEBPALICHHS:
Zn(OH), —2— Zn(NO3), Zn(OH), —27n0
Zn(OH); —2— ZnSO,4 Zn(OH), —2 K,ZnO;

Bapmuanrt 7

1. HasoBwure 110 M&KIyHApOAHOM HOMeHKIaType crneayromme BemecTBa: NaHSO4, AI(OH)2Cl, NaOH,
Fe(OH)s.
2. IlpowmsBenuTte pacdeTsl O yPAaBHEHHIO PEAKINU (H.Y.):
70T 30T X, T y, I
Mn207¢x) + C2Hs0Hp-p) — MNO2) + CO2(r) + H2O ().
Omnpenenure NPOLIEHTHOE COIEPKAHUE KHCIopoia B mepmanranare kamust KMnOa.
4. OmnpenenuTe Maccy xjopa, eciu npu Temneparype 32°C u napinennn 2,5 aT™ a3 3aHEMAeT 00beM
230 1.
5. HamumuTe ypaBHEHHsI PEaKIHii, XapaKTePU3YIOIIHUE CICIYIONINE PEBPAILCHHUS:

w

Na —® 5 NaOH NaOH —% 5 NaHCO3
NaHCO; —& 5 Na,COs Na,CO3 —“% 5 Na,SOsa.
Bapuanr 8

1. HazoBure mo MexayHapoaHONW HOMEHKIaType cienyromue BemectBa: HoTeOs, H3PO4, H3POs,
HNO:..
2. Tlpou3BenuTe pacyeTsl M0 YpaBHEHUIO PEAKIINH (H.Y.):
15T 10r X, T y, 11
CrClyp-p) + HCl(p-p) — CrClp-p) + Ham.
Onpenenure TpOIEHTHOE coiepkanue HaTpus B kapOoHare HaTpust NaxCO:s.
Onpenenute napnenue o3ona O3, ecnu 500 T rasa npu Temnepatype 15°C 3anumaror 06bem 100 1.
Hanumvre ypaBHeHUsT peakiinii, XapaKTEpU3yIOIIUE CICTYIONTHE TPEBPAILICHMUS:
Na2S0s—=— NaCl NaCl —2-—Na
Na —8 5 Na,02 Na20, —%— NaOH.

o~ w

Bapuant 9
1. Hasoswure 1o MK ayHApOaHOM HOMeHKIaType crneayromme BemecTBa: CU(NOs)2, AlBr3, KHCOs3,
SnOHCI.
2. TlpowmsBenuTte pacdeTsl O yPAaBHEHHUIO PEAKIHH (H.Y.):
20r 201 X, T y, 1
ZnS() + O2r) — ZNO(k) + SO2().
Omnpenenure NpoLIEHTHOE coiepkaHue cepbl B THOCYyIb(daTe HaTpus NazS20s.
Onpenenute 066eM 130 1 azoTa npu Temnepatype 95°C u masnennn 100,2 xITa.
Hanummre ypaBHeHHs peakluid, XapaKTepU3yIOIIHe CIeAYIONINe IPEeBPaICHHS:
FeCl, —2— Fe(OH): Fe(OH),—2— FeSOs

a s w
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FeSOs—3 5 Fe Fe — @ 5 FeCl,.

BapuanTt 10
1. HasoBwure 110 MEKAyHApOAHOM HOMEHKIaType cieayromue Bemecta: Al203, Cuz(OH)2COs,
Ba(HS)..
2. TlpousBenuTe pacueThl MO yPaBHEHUIO PEAKIHH (H.Y.):
100r 30n X,T VI
HYS() + O2) = HYw + SO2(n).
Omnpenenute NPOLEHTHOE cojiepKanue amoMuHus B cyibgare amomunus Alx(SOg)s.
4. Omnpenenure Temrnepatypy okcuaa cepsl (VI), ecinu 250 r ero 3aaumarot oobem 70 J1 Ipy 1aBJIICHUH
740 MM pT. CT.
5. Hanumure ypaBHeHHs peakiuii, XapaKTepU3YIOIIUe CIEAYIONIMe MPeBPaIlCHUS:
P —— P4O10 P4O10 —2—H3POs
H3POs—& 5 NazPOq NasPOs—%— Cas(POs)>.

w

Kpurepumn oueHku:

- OLICHKA «3a4TEHO0» BBICTABIIETCS CTYJEHTY, €CJIM BEPHO BBINOIHEHBI 3-5 3a1a4
- OLICHKA «HE 3a4TE€HO», €CJIM BEpHO BbINOIHEHO 0-2 3a71auun

10. O0pa3oBaTe/ibHbIEC TEXHOJOTHH M METOANYECKHE YKA3AHUSA 110 OCBOCHHIO M CHMILINHBI

[Tpu peanu3zanuu AUCHUILIUHBI IPEAIOIAraeTCsl UCIOIb30BaHUE TEXHOJIOI MM TPaJUIIMOHHOTO O0YYEHUs:
JIEKIMH, TPAaKTUIECKUE 3aHATHA U JIabopaTopHbIe paboThl. Ha JIeKnsx B OCHOBHOM HCIIONIB3YIOTCS
HAarJsiIHbIE U CJIOBECHBIE METO/IbI 00y4EHUSI.

MeTtoauyecKue peKOMeHAAIUH CTYAeHTY
M0 U3YYEeHHIO TUCUMILINHBI

Monayas 1. CTpoeHue H CBOIiCTBA BellecTBa

Tema npakTH4YeCKOro 3aHATHS:
Pacuets! o opMysaM U ypaBHEHUSIM.

HN3y4uB 1aHHBIA MOAYJ/Ib, CTYACHT J0JIKEH:

MMETh NPEJCTaBI€HNE 00 OCHOBHBIX MOHATUAX M 3aKOHAX XMMUHU; KJIaCCU(PUKALIUN BEIIECTB; CTPOCHUN
aTOMa; TUIIaX XMMHUYECKOH CBS3H.

3HATh:

OCHOBHBI€ ITOHATHS XUMUU (MOJIEKYJIa, aTOM, XUMUYECKHI 3JIEMEHT, MOJIb, MOJISIPHAsI Macca);

OCHOBHBIE 3aKOHBbl XHMHUHU (COXpAaHEHHUS MaccChl, IOCTOSHCTBA COCTaBa, OOBEMHBIX OTHOILICHMH,
ABorajpo, ypaBHeHre MeHneneeBa-Knaneiipona, 00be1MHEHHBIN T'a30BbIH 3aK0H);

COBPEMEHHYIO KOPITyCKYJIIPHO-BOJIHOBYIO TEOPHIO CTPOEHMSI aToMa; KBAaHTOBBIE 4MCIa, MpaBujia U
MPUHIUIIBI COCTABICHUS AIEKTPOHHONW KOH(PUTypallui XUMHUYECKOTO 2JIEMEHTAa;

TUIBl XMMHYECKON CBS3M (MOHHYIO, KOBAJEHTHYIO, METAJIMUECKYI0, BOJOPOIHYIO), MX CBOWCTBAa M
XapaKTePUCTHUKHU;

MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII.

yMeThb:

IIPOBOJUTH XUMUYECKHM SKCIIEPUMEHT U aHAJINU3 MOITYUYEHHBIX PE3YJIbTATOB;

IIPOBOAUTH KOJIMYECTBEHHBIE PACUETHI 10 YPABHEHUSAM XUMUYECKUX PEAKIUIA;

COCTABIISATh DJEKTPOHHYIO KOH(PUTYPALIUIO XUMUYECKUX JIEMEHTOB;

OTIpEeEIATh THUI XUMHUYECKON CBS3H B BELLIECTBE U €T0 MPOCTPAHCTBEHHOE CTPOEHHE; COCTABIIATH
CTPYKTYPHYIO (JOpPMYITy BELIECTBA.
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MeToan4yeckue peKOMeHAANMH 110 U3YUECHUIO MOTYJIS

[Ipu ocBoeHHM MOAYISI HEOOXOAUMO:

M3Y4YUTh Y4YeOHBIN MaTepuan MO COOTBETCTBYIOUIEMY MOAYJIIO TUCIUIUIMHBI, MCIONb3Ys JIEKIIMOHHBIN
Marepuai U JuTepaTypy 1o JaHHOW TeMaTHKE;

aKIIEHTUPOBATh BHUMAHNE HA: OCHOBHBIX MOHSATHUSIX M 3aKOHAX XUMUH; KJIACCH(PUKAIIUU BEIIECTB; OOIINX
XUMUYECKUX CBOMCTBAX BEIECTB OJHOTO KJACCa; CTPOCHUM aTOMa; KBAHTOBBIX YHCIIaX; COCTaBJICHUU
ANEKTPOHHON KOH(PUTypaluu XUMHUYECKHUX 3JEMEHTOB; THIAX XUMHUYECKOW CBSI3U; MPOCTPAHCTBEHHOM
CTPOEHUH MOJIEKYJI.

OTBETUTH HAa KOHTPOJIbHBIE BOIPOCHI:

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.

PaccumTaiite aOCOJMIOTHYIO Maccy MOJIEKYJIbl CEPHOM KHUCIIOTBI, €CIIM €€ OTHOCUTEIbHas
MOJIEKYJIsIpHasl Macca paBHa 98.

OtHocuTenbHAs IUIOTHOCTh Tras3a [0 Bojopoay, coaepxkamero 27,27% yrnepoga u  72,73%
KHCII0poia, paBHa 22. Onpenennte OTHOCUTEIbHYIO MOJIEKYJISPHYIO MacCy ra3a U €ro XMMU4ECKYI0
dhopmyiy.

OTHOCUTENbHBIE TUIOTHOCTH Ta30B IO BO3AyXxy paBHbl: a) 0,9; 0) 3,17. Onpenenure maccy 1 n
KaX/10T0 rasa.

Ompenenure, Kakol 3T0 MeTal, eciu 1,6 T kanbius u 2,615 r© IByXBaJIGHTHOTO METaJlJIa BHITECHSIOT
U3 KHUCJIOTHI OJJMHAKOBBIA 00bEM BOJIOPOJIA IPH OAHUX U TEX )K€ YCIOBUSIX.

Xnopua metamia colepxkut 69% xmopa. OTHocuTenbHasi aTOMHas Macca Merauia paBHa 47.9.
Omnpenenure CTeNEeHb OKUCIEHUS METalIa B 3TOM COEAMHEHUM.

[pu temneparype 100°C u maBnenun 50 atm. ra3 3anuMaer oobem 10 M3, IlpuBeaute 06BeM 3TOro
ra3a kK H.y.

Hanummre noiHble JIeKTpOHHBIE KOH(MUTYPAIIUH aTOMOB 3JIEMEHTOB C MOPSAKOBBIMH HOMepamu 15
1 23. YKaxXuTe BaJICHTHbIE JIEKTPOHBI ITUX 3JIEMEHTOB.

Hanummure 37MeKTpoHHBbIE KOH(MUIYypallMd aToMOB cepsl M Xpoma u moHoB S?° u Cr¥*. Cpapure
pazuychbl aTOMOB U HOHOB.

VY KakMX U3 HI)KE NMPUBEIECHHBIX MOJIEKYJ XMMHUUYECKHE CBSI3U MMEIOT MOJIApHBINA Xapakrep: Oz, CO,
HF, N2, NHs.

Onpenenute BaJI€HTHOCTh AIFOMUHHS B OCHOBHOM U BO30YK/I€HHOM COCTOSHUSIX.

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

PaccunTaiiTe MOJSIpHYIO Maccy OKBHUBAJICHTa JKeje3a B COCOUHEHUSAX €ro ¢ KHCIOPOJIOM,
conepxkamux a) 70 u 6) 77,8% xenesa.

Omnpexnenute SKBUBAJICHT ¥ MOJIIPHYIO MacCy SKBHBAJICHTa MOHOB JK€JIe3a B IPUBECHHBIX PEAKIIUAX:
a) Fe®" +1e = Fe?*; 6) Fe*" + 30H = Fe(OH)3

Paccunraiite MonsipHyIO0 Maccy 3kBUBajeHTa Metaia, eciu 0,029 r ero BBITECHSIOT U3 KUCIOTHI 30
MJI Bojopoja (H.Y.).

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

Tembl JTeKIUMOHHBIX 3AHATHIL:
TepMoauHaMuKa XUMUYECKUX MpoLeccoB. DYHKIUU COCTOSHMS: BHYTPEHHSIS SJHEPTUs, SHTAJIBIIN
OyYHKIMH COCTOSHUSA: SHTpOMHUs, sHeprus [ m66ca. Hanpapnenue npoTekaHusi XMUMUYECKUX PEaKuit

Tema 1a00paTOPHOIO 3aHATHSA:
OrnpeneneHne SHTAIbINU PEAKIAN

H3yunB naHHBIA MOAYJIb, CTYACHT JOJIKEH:
UMETb MPEJCTaBICHUE 00 SHEPreTUUECKNX U3MEHEHHUSAX B CUCTEMAX, B KOTOPBHIX IPOUCXOIUT
B3aUMOJICICTBHE MEXY BEIIECTBAMH; CKOPOCTH XMMUYECKUX PEAKIIUA U METOAAaX €€ PEryJIMPOBAHMUS.

14



3HATh:

TEepMOMHAMHUYECKUE (PYHKIIUN COCTOSIHUSA, CIIOcO0 U3 pacueTa (3akoH ['ecca u ero cienctaue);
BIIUSTHUE TEMIIEPATyPhl HA BO3MOXKHOCTH MPOTEKAHUS PEAKIIUN B 3aBHCHUMOCTH OT YHCIICHHBIX 3HAYCHHM
SHTAJILIIAU ¥ SHTPOIIUHU PEaAKIINH;

BJIMSIHUE HA CKOPOCTh XUMHUYECKOH peaKIiy KOHIIEHTPALUH (3aKOH JIEHCTBYIOIIMX MAacc);
BIIUSTHUE HAa CKOPOCTh PeaKInu TeMieparypsl (pasmwio Baut-I'odda u ypaBHeHHEe AppeHnyca);
BJIMSIHUE HAa CKOPOCTb PEAKLIMU KaTaJnu3aTOPOB;

XUMHYECKOE paBHOBECHUE U CIIOCOOBI ero cmerenus (mpuniun Jle [atenbe)

yMeThb:

MPOBOAUTH XUMUYECKHM SKCTIEPUMEHT U aHAJIU3 MOTYYCHHBIX PE3YJIbTAaTOB;

OTIpeEISATH BO3MOKHOCTD IMPOTEKAHUS PEAKIUY;

peryaupoBaTh CKOPOCTh XUMUYECKOH PEaKIIHH.

MeToanyeckue peKOMeHIAUMHU 110 H3YUYEHUI0O MOAYJIsI

[Ipu ocBOCHHMM MOTYJISI HEOOXOIUMO:

M3YYUTh YUYEOHBIM MaTepHall MO COOTBETCTBYIOIIEMY MOIYJIO AUCIUIUIMHBI, UCIIOIL3YS JICKIMOHHBIN
Marepuai U JuTepaTypy 1o JaHHOW TEeMaTHKE;

aKIICHTHPOBATh BHUMAHUE HA: SHTAJIBIUU OOpa30BaHMSs, CTOPAHHUS M PEAKIMU; SHTPOIHMH BEIIECTBA U
peakuuu; sHeprun ['m60ca; KMHETUYECKUX ypaBHEHUSAX Ui TOMO- M T€TePOTeHHBIX PEaKIUil; SHEPTrUuu
AKTUBAIMU; OCOOCHHOCTSX MPOTEKAHMS TeTEPOTCHHBIX IMPOIIECCOB; XMMHUECKOM PAaBHOBECHHU U CIIOCOOAX
€ro CMeIICHMA.

OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:

1.

2.

o

10.
11.
12.
13.

14.

15.

[Ipu coenunenun 3,2 r xene3a ¢ kuciaopoaoM Boiaenuinock 40 k/x tenna. Paccunraiite sHTaNbINIO
obpazoBanus okcuaa xenesa (11).

Paccuuraiite TEMIOTBOPHYIO CIIOCOOHOCTH METaHa.

PaccunTaiiTe KOTMYECTBO TeIIa, KOTOPOe BBLIETHUTCS Npu cropanuu 50 M® cMecn, cocTosmeit u3 50%
Kuciopona, 25% Bonopoaa u 25% yriieKucioro rasa.

Chenaiite BBIBOJ O BO3MOXHOCTH CaMOIIPOM3BOJBHOTO MPOTEKAHMSI PEaKIUU B CTaHIAPTHBIX
YCIIOBHSX, ey u3BecTHO, uto AH,C = - 293 xJIxk, AS,? = 27 JIx/K.

Paccuwnraiite sutansnuto peakiun: 2NaOH ) + H2SO406) = Na2SOu4rs) + 2H20 ).

Onpenenure 3HaKM WU3MEHEHUS SHTAJIBIIMU W SHTPONMM JJS CIEIYIOMIEro TEPMOJMHAMUYECKOIO
npouecca: 2Har) + Ozr) = 2H20().

B kakux ciydasx OSHTaJblMg CrOpaHUS MHPOCTOrO BEIIECTBA paBHA HHTAJIBIUU 00pa3oBaHUS
CJI0>KHOT0?

Kak BbIpakaeTcsi CKOPOCTh XUMHUECKOW PEaKIMH IO 3aKOHY JCHCTBYIOIIUX MAacC B TOMOTEHHBIX H
reTepPOreHHBIX PeaKIHsIX?

Onpenenure oOUIMIl ¥ YaCTHBIE MOPSAKY IO KOMIOHEHTaM clieyroei xummuueckoil peakuuu: 2C2Hg
+ 702 — 4CO2 + 6H20.

B0 CKONBKO Pa3 M3MEHUTCS CKOPOCTh PEaKIMK MK U3MeHeHHH TemnepaTyphl Ha 30°C, ecim y = 3,0?
Kak usmenurcs vnp razogasnoit peakunu 2A + 3B = 2C npu yBennyeHUH JaBieHus B 2 paza?
[Touemy vrp peaxuu Na + H2O — otnuyaercs ot vy peakuuu Ca + H2O —?

Hamumure maremarnueckoe BbIpakeHHue Juisi ckopocTd mpsimoit peakmuu CaO@s) + CO2ry —
CaCOS(TB).

H3meHeHne kakuxX (hakTOpOB BBI30BET CMEIICHHE paBHOBecHsi oOpaTmmoit peaknmu Nz + 3Hz <>

2NH3; AH% = -92 kJIx B CTOPOHY NPSIMOI peakiyu?

BbIuucianTe HCXOMHBIE KOHIIEHTPAIIMU BEIIECTB, €CIIH PaBHOBECHBbIE KOHIIEHTpauu u3BecTHbl: 2NO
+ Cl2 <> 2NOCI, [NO]=1,5 monas/m1, [Cl2]=1 mons/1, [NOCI]=0,5 mons/m.

Moayas 3. PacTBOpbI M JMcCHIEPCHBbIE CHCTEMBI

H3yunB NaHHBIA MOAYJIb, CTYACHT JOJIKEH:
UMETh NpeCTaBlIeHne 00 UCTUHHBIX U KOJUIOMIHBIX PaCTBOPAxX; CBOMCTBAX pacTBOPOB; CIIOCOOAxX
BBIPAKCHUS KOHLIEHTPALUU PACTBOPOB.
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3HATh:

COCTaBHBIC YaCTH PacTBOPOB;

KOJINYECTBEHHOE BBIPAKEHHE COCTaBa PaCTBOPOB;

CBOWCTBA paCTBOPOB HEIJIEKTPOIUTOB M JIEKTPOJIUTOB;

HarpaBJIeHUE OOMEHHBIX MPOIIECCOB B PACTBOPAX JIEKTPOJIUTOB;
KOJIJIOUIHBIE PACTBOPHI: CTPOSCHHE MUIICIUIBI, CBOMCTBA KOJUIOU/IOB.

yMeTh:

NPOBOANUTH XUMUYECKUI SKCIIEPUMEHT Y aHAIIN3 MOJyYCHHBIX PE3YJIbTATOB;
OIPEACISTh KOHIICHTPAIHIO PACTBOPOB;

OIIpEJIeNIATH CBOWCTBA PACTBOPOB.

MeTtoauyeckue peKOMeHAAINH 110 U3YYeHUIO MOTYJIsI

[Tpu ocBOCHMH MOyl HEOOXOMMO:

M3YYUTh y4eOHBI MaTepuall MO0 COOTBETCTBYIOLIEMY MOJYJIO IMCUUIUIMHBI, UCTONB3Ys JICKIIMOHHBIN

MaTepuai 1 JUTepaTypy Mo JaHHON TeMaTHKE;

aKLEHTUPOBAaTh BHUMAaHHE HA: COCTaB PACTBOPOB; CIOCOOBI BBIPAXKEHHS] KOHIEHTPALUU PaCTBOPOB;

AJIEKTPOJIUTBI U HEAJIEKTPOJIUTHI, CBOMCTBA HE3JIEKTPOIUTOB U 3JIEKTPOJIUTOB; CTPOCHHME MULEILIBL;

KOAryJIsIIUIO KOJIJIOUOB.

OTBETUThH HA KOHTPOJBHBIE BOIIPOCHI:

1. KakxoB Tun xumMuueckoi cBsi3u B 3JeKTpoiauTax? Kakue 3eKTpoUThl Ha3bIBAIOT NOTEHUUATbHBIMU?
HctunabiMu?

2. Hanmmure auccoumanuio a) cynbdura Hatpus U 0) ruapodochaTa Kanus MO MEPBOH U BTOPOM

CTYIICHSIM.

BripaszuTte KOHCTaHTy qUCCOIMAUU OPTOPOCHOPHON KUCIOTHI 110 IEPBON CTYIICHH.

Omnpenenure crenenpb qucconuanuu 0,001 M pactBopa ykcycHO# Kucnotsl, eciu ee K= 1,74 10°,

Uro moxa3piBaeT H30TOHWYECKHH Kod(duuument? Kakas CBs3b CyIIECTBYET MEXKIY CTEICHBIO

JUCCOLUAIUY IIEKTPOIUTA U U30TOHUYECKUM KOdPPUIIeHTOM?

6. Omnpenenute TemnepaTypsl kuneHus u 3amep3anust 0,01 M pactBopa cynbdaTa HaTpus, €CIIU CTEIIEHb
IMCCOLIMAINN cOCTaBIAET 54%.

7. Yrto Ha3BIBAIOT MOHHBIM IIPOU3BEAEeHUEM BObI? YemMy OHO paBHO?

8. Omnpenenute pH a) 0,1 M pactsopa KOH u 6) 0,1 M pactBopa NH4OH (Kn = 1,74-107).

9. OmpenennTte PacTBOPUMOCTh THIPOKCH I AMFOMUHUSA, ecu ero [P = 5,7-107%2,

10. Paccunraiite ocMotHueckoe nasienue 0,002 M pactBopa Gen3omna npu Temmepatype 17°C.

11. Hamumwure TUAPONU3 CIEAYIOUIMX COJeH W ompenenuTe cpeny ux BoAHbIX pacTtBopoB: NaNOg,
ZnCl,, Na2S, CH3COONHLa.

12. Tlokaxxute CTpOSHHE MULEIIBI TTPH MPHIMBAHUH M30BITKA paCTBOPA THAPOKCHIA HATPHSI K PACTBOPY
XJIOpUJIA IIUHKA.

13. Tlokaxxute CTpPOCHHWE MHIEIUIBI TP MPUIMBAHUU M30BITKA XJIOPUAA ITUHKA K PACTBOPH THIPOKCHIA
HATpPHUSL.

o~ w

MopnyJib 4. D1eKTPOXHMHYECKHE MPOLECChI

Tema J1eKHHOHHOTO 3AHATHA:
Kopposus metannos. CiocoObl 3aIUTHI METANIOB OT KOPPO3UU

H3yunB faHHBIA MOAYJIb, CTYACHT JOJIKEH:

MMETh MPEJCTaBlIeHNE 00 OKUCINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUAX; MEKTPOXUMUUECKUX
Ipoleccax: rajlbBaHI4eCKUX, MIEKTPOIN3a, KOPPO3UH.

3HATh:

METOJIbl YpaBHUBAHUS OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX peaklui (METOJ 3JEeKTPOHHOTo OanaHca U
MOJTypeaKIuii);

rajJbBaHMYECKHUE MPOLECCHl U Pa0OTy rajlbBAHMUECKUX AJIEMEHTOB,;
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ANEKTPOJIN3 PACILIaBOB U BOJIHBIX PACTBOPOB AJIEKTPOIHUTOB;

3aKOHBI JIEKTPOJIN3a;

BUJIBI KOPPO3UU U MEXAHU3MBI UX TPOTEKAHUS;

CIIOCOOBI 3aIIMTH METAJUIOB OT KOPPO3UHU

yMeThb:

MPOBOAUTH XUMUYECKHM SKCTIEPUMEHT U aHAJIU3 MOTYYCHHBIX PE3YJIbTaTOB;
paccTaBiATh KOA(PGUIUEHTHI B OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUSX;
COCTaBJIATh FajIbBAaHUYECKHUE MPOLIECCHI, ONPEAENIATH AIEKTPOABIKYIILYIO CHUITY TabBaHUYECKUX
3JIEMEHTOB;

COCTAaBJISITh MPOLIECCHI AJIEKTPOJIN3a PACIUIABOB M BOJIHBIX PACTBOPOB 3JIEKTPOJIMTOB;
OTIpeEIATh KOJIMYECTBA 00Pa3yIOIIUXCS Ha AJIEKTPOJIaX BEIIECTB MPHU AJIEKTPOIIN3E;
COCTaBJISATh MPOIECCHl XUMUYECKOM U ANMEKTPOXUMUYECKON KOPPO3UH;

noA0UpPaTh COCOOBI 3aLIUTHl METAJIIIOB OT KOPPO3HH.

MeTtoauyeckue peKOMeHAAIUH 110 U3YYEeHUI0O MOTYJIsI

[Tpu ocBOCHUH MOAYIISI HEOOXOAUMO:

M3YYUTh YUYEOHBIM MaTepuall MO COOTBETCTBYIOIIEMY MOIYJO AUCIUIUIMHBI, UCTIOIb3YS JICKIIMOHHBIN
MaTepuai 1 JTUTepaTypy Mo JaHHON TeMaTUKE;

aKLEHTUPOBAaTh BHUMAHHE Ha: METOJbI AJEKTPOHHOro OanaHca W TOJypeakUuid; TalbBaHUYECKUE
MpoIiecChl; paboTy TradbBaHHYECKUX 3JIeMEeHTOB; pacueT DJIC; aHOIHBIE M KAaTOAHBIE PEAKIUU IPHU
aNeKTposin3e; 3akoHbl Dapajes; TUNBI U MEXaHU3Mbl PA3UYHBIX BHIOB KOPPO3UHU; CIIOCOOBI 3alUTHI
METAJIJIOB OT KOPPO3HH..

OTBETUTH HAa KOHTPOJIbHBIE BOIPOCHI:

1.
2.

No ok

10.

11.

12.

13.

14.
15.

Kakyro cucreMy Ha3bIBaIOT 3JIEKTPOXUMHUUYECKOM?

CocraBbTe CXeMy ABYX TaJlbBAaHMYECKUX DJIEMEHTOB, B OJHOM H3 KOTOPBIX KOOAJIBT CIIYKHJI OB
KaToJ0M, a B IpPyroM — aHojaoM. HanuiuTe ypaBHEHUS peakiuii, MPOUCXOASIIUX pU paboTe 3TUX
HIIEMEHTOB.

['anpBaHWYECKUI 3JEMEHT COCTOMT W3 XPOMOBOTO 3JeKTpoja, morpyxkeHHoro B 0,01 M pactBop
CrSO4, m cTaHAapTHOTO BOJOPOJHOTO UIEKTpoaa. Hamuimmre ypaBHEHHS 3JIEKTPOIHBIX MPOIECCOB.
Yemy paBHa ero 3.1.c.?

KakuM ypaBHEeHHEM KOJMYECTBEHHO OMHCHIBACTCS DIIEKTPOIN3?

YTo paccUMTHIBAIOT ¢ HOMOIIBIO ypaBHeHUs: HepHcra?

CocraBbTe cxemy 3JEeKTPOJIN3a BOJHOTO PACTBOPA XJIOPUIA HUKENSI HA HHEPTHBIX DJIEKTPO/IaX.
CocTtaBbTe CXeMBbI IEKTPOIIM3a BOJHOIO pacTBopa xjopuaa xenesa (I1), ecau: a) aHon xene3Hblit; 0)
AHOJ| YTOJIbHBIM.

PactBop comepxuT momel Zn®*, Ni?*, Fe®, Cu?* B onumakoBoil KoHIeHTpamuu. B Kakoit
MOCTIEIOBATEIPHOCTH 3T METAUIBl  OyAyT BBIACIATHCS TPU DJIEKTPOJIHM3E, €CIH HaIpsDKEHHE
JOCTaTOYHO JUIs BbIJIEIEHUs J1I000ro MeTasia’?

Brraucnute mMaccy HUKEINS, BBIICIHMBILIETOCS Ha KaToJe MpPU MPONMYCKaHWM Toka cuioi 20 A yepes
pacTBOp HUTpaATa HUKENS B TEYEHUHU 22 YaCOB.

[Tpu snexTponuse pactBopa conu onosa (11) macca katona yBenuumiach Ha 4 . UTO TpoU30IILIO TpU
3TOM Ha OJIOBSIHHOM aHoJe?

Paccunraiite 00beM KHCIOpO/a, KOTOPBIM MOXET OBITH IMOJIyYEH IPH 3JIEKTPOJIU3€ TOKOM 5 A B
TeueHHe 2 4YacoB, €CIIM BBIXOJ M0 TOKY cocTaBisieT 85%.

[Tpu mpoX0oXKAEHUU Yepe3 pacTBOP COJIM TPEXBAJICHTHOTO MeTaia Toka cuioit 1,5 A B Teuenun 30
MUH Ha Katoje Bbienuiock 0,18 r Meramna. BelumciuTe MONSApHYIO Maccy MeTala U pacxon
AJIEKTPOIHEPTHH, €CITH U3BECTHO, UTO HANPSHKEHUE B CETH paBHO 6 B, a BeIxo mo Toky 72%.

Kakoii KOHTaKT siBJIsieTCS HanboJiee KOPPO3MOHHOONACHBIM st Jkene3a: Fe/Cu, Fe/Sn, Fe/Ag?

B KOHTaKTe C KaKUM W3 METAJUIOB ME/Ib SIBIISIETCS] aHOJIOM: XPOM, 30JI0TO, HUKEJTb.

HanumuTe >0eKTpoOXUMHUYECKHE TpoLecchl (AaHOAHBIM M KaTOTHBIN), MPOTEKAaloIIUe B KOHTAaKTe
Al/Cu B pacTBOpE XJIOpHIa HATPHSL.
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11. YuyeOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecTeuyeHUe JUCHUILIMHBI (Y4e0HOr0 Kypca)

11.1. O6s13aTesIbHAS JIUTEPATYypa

Ne
n/n

bubaunorpaguyeckoe onucanue

Tun (yueOHuK, ydeOHOE
nocooue, y4eoHO-
MeTou4YecKoe nocooue,
NPAKTHKYM H Jp.)

KoanuyecTrBO B
onoInoTEKE

CemenoB M. H. Xumus [DnekTpoHHbI pecypc] :
yae6. aiist By3os / U. H. Cemenos, U. JI. Ilepduinona.
- [3-¢ u3x., crep.]. - Cankr-IleTepOypr :
XUMU3IAT, 2016. - 656 c. : un. - ISBN 978-5-
0388-275-5.

y4eOHHK

OBC "IPRbooks"

Crace H. ®@. Perienue 3a1a4 1o o0mield XuMun
[DnexTpoHHbIi pecypc] : yued. mocodue / H. @.
Craco, A. B. Kopmynos. - U3a. 3-e, crep. - Cankr-
[TetepOypr : Jlanb, 2016. - 168 c. : ui. - (YueOHUKH
Uit By30B. CrieninanbHast mutepatypa). - ISBN 978-5-
8114-2274-6.

ydueOHOe Tmocodue

OBC "Jlanp"

Crace H. @.3aaun, ynpaxxHeHHsI U BOIPOCHI 110
o011elt XuMuM [ DIEeKTPOHHBIH pecypc] : yuel.
rmocobue / H. @. Cracse, B. H. JIuceuxwnii. - 13x. 5-¢,
ctep. - Cankt-IlerepOypr : Jlanp, 2017. - 108 c. : un.
- (YueOnuku 11 By30B. CrieniuaibHas JuTepaTypa). -
ISBN 978-5-8114-2282-1.

yuebHoe mocodue

9BbC "Jlaup"

biunos JI. H.COoopHUK 3a1a4 U yIIpakHEHUH 110
o011el XuMuM [ DIEeKTPOHHBIH pecypc] : yuel.
noco6ue / JI. H. biimnos, U. JI. [lepdunosa, T. B.
Coxomnosa. - Cankt-IlerepOypr : Jlans, 2016. - 188 c.
: i - (YueOHuKkH 1715 By30B. CrienuanbHas
mureparypa). - ISBN 978-5-8114-2039-1.

yuebHoe mocobue

9BbC "Jlaup"

11.2. lonmotHuTEIBHASI TUTEPATYPA H YU4eOHbIC MAaTEepHAJIbI (Ay1HO-, BU/1€0N0CO0Us U 1p.)

e  (donx HayuHoi 6ubanorexu TI'Y:

bubnuorpaduueckoe onucanue Tun (yueOHuK, yueOHOE
nocobue, yueoHo-
METOIMYECKOE Tocooue,
MPAKTUKYM, ayaHo-,
BHJICONIOCOOUS U JIp.)

KomnmnuectBo B
ouodImoTeKe

Jlykpanosa T. E. IlocnenoBarenbHbie
MIPEBPALICHUS] XUMUYECKUX
COEMHEHUI. ATOMHO-MOJIEKYJISIpHAS
TeopHs : J1ald. MPAKTUKYM IO OOIIIeH 1
Heoprad. xumuu / T. E. JlykesiHoBa, B.
M. Kazannena ; TI'Y ; UH-T XumMuu u
WH)KEHEpHOM sKosorud ; kad. "Xumus".
-TI'Y. - Toapartu : TT'Y, 2011. - 37 c. -
bubnwmorp.: c. 34. - IIpun.: c. 35-36. -
15-61.

JIa6. mpakTHUKyM

92

COI'JTACOBAHO

JlupexTop HayyHOU OUOIMOTEKH

«

A.M. Acaesa

(noonucye) (H1.0. @amunus)

» 20 1.

MII
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11.3. Ilepeyens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOMH ceTH ""HTepHeT"

e Web of Science [DnexkTpoHHBIH pecypc] : MyIbTHANCHHUILTHHAPHAS pedeparnBHas 6a3za JaHHBIX.
— Philadelphia: ClarivateAnalitics, 2016— . — Pexxum nmocryma : apps.webofknowledge.com. —
3ari. ¢ 3Kkpana. — f3. pyc., aHrJIL.

e Scopus [Dnekrponnsiii pecypc] : pedeparuBHas 6a3a nanusix. — Netherlands: Elsevier, 2004— . —
Pexxwum noctyna : scopus.com. — 3arii. ¢ skpana. — SI3. pyc., aHri.

o Elibrary [DnexTpoHHBIi pecypc] : HaydHas dJIeKTpoHHas oubiauoreka. — Mockra : HOBb, 2000 .

Pexxum nmoctyma : elibrary.ru. — 3arm. ¢ skpana. — f3. pyc., aHr.
e Springer Link [Dnextponnslii pecypc] : [0a3a manubix]. — Switzerland: SpringerNature, 1842— . —
Pexxum noctyma : link.springer.com. — 3ari. ¢ 3kpaHa. — SI3. aHrJI.

e Science Direct [DnekTpoHHBII pecypc] : KOJUIEKIIUS JIEKTPOHHBIX KHHUT U3aaTeabcTBa Elsevier.

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

aHI'JI.

11.4. [lepeyeHb NPOrpaMMHOI0 odecriedeHnst

Ne Haumenoanue [10 KomnuecTBo PexBusuThl 1orosopa
/T JUTICH3UI (mara, HOMEp, CPOK
NEeICTBUSA)
1 Jlorosop Ne 690 ot
Windows 1398 19.05.2015r., cpoxk
JecTBHS - GECCPOUHO
2 Ne 690 ot 19.05.2015r.,

CpOK JICHCTBHUS -
6eccpouno; [lorosop Ne
727 ot 20.07.2016r.,
CPOK JIEHCTBUA -
OeccpouHo

Office Standart 1398
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11.5. Onucanue MaTepruaIbHO-TeXHUYECKOH 0a3bl, HE00X0AMMOM ISl OCYLIeCTBJICHUS
00pa30BaTEILHOIO Mpolecca Mo AUCHUIJInHe (MO1YJII0)

HanmeHnoBanme
000py10BaHHBIX -
y4eOHBIX KAOUHETOB, . N o
. DaKkTHYeCKU = o =
Jaboparopwuii, - 2 2
Ne MAaCTepCKHUX U Ap. IlepeyeHb OCHOBHOIO anpec yueonpIx = § -
KaOMHETOB, s - =
n/n 00BbEeKTOB Il odopynoBanust . =f = I
NpPOBeIeHHs aadopatopui, = s =
MACTEePCKUX U JP. = Z 8
NPAKTHYECKUX U =
J1a00paTOPHBIX =
3aHATHH
JlaGopaTtopus "OOmieit | Cton madoparopHsiid, | 445020 Camapckas | 85,6 | 24
xumun" (A-310) CTOJ 00:1. 1. TonbsTTH,
MpernoaaBaTeNbCKUi, yi1. benopycckas,
CTOJI IpUOOPHBIiA, 14b
BBITSKHOM mkad,
mkag sl peakTUBOB ,
mKad A8 MOCYIbl
napra  y4eHHUecKas,
MOIKa s JoCcKa
ayJIUTOpHAs
(menoBas) ,
AIIEKTPOIUINTKA
,CTIUPTOBKH,
TEPMOMETHI,
XHUMHYECKas MOCya.
YueOHast aymuropusi | Cron  yuenwmueckuii | 445020 Camapckas | 60,9 | 57
VIS MIPOBEJICHUS | TPEXMECTHBIN 0071. 1. TonparTy,
3aHATHH  JIEKIMOHHOTO | (MOHOOJIOK), cron | yia. bemopycckas,
THUIIA. VYyeOHas | mpenogaBaTebCKHi, 14b
Ay IUTOPHS JUTSL | CTYI
MPOBEJCHUS  3aHATUHN | IPENoJaBaTeIbCKHIA
CEMHHAPCKOTO TUTA. | JOCKa ayJIUTOpHAs
VYuyeOHast ayauropus | (MenoBas) .
TUIst KypCOBOTO
MPOEKTUPOBAHUS
(BBITIOJTHEHUST KYPCOBBIX
pabor). VYyeOHnas
Ay IUTOPHS TSt
MIPOBEJICHUS TPYMIIOBBIX
u WHIMBU/Ty TBHBIX
KOHCYJIbTALU .
VYyeOHnas ayJuTopus
TUTS MIPOBEACHUS
3aHSITHN TEKYILIETO
KOHTPOJIS u
IIPOMEKYTOUHON
arrecrarmu. (A-307)
YyeOHast aymutopus | Cronel  yuenwdeckue | 445020 Camapckas | 99,1 | 104
JUIst MIPOBE/ICHUS | IBYXMECTHbBIE u | o0 r. Tonparry,
3aHSATHH  JIEKIMOHHOTO | TPEXMECTHBIE yi. benmopycckas,
THUIIA. YyeOHas | (MOHOOJIOKH) ,CTOJI 14
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n/n

HaumeHoBaHue
000py10BaAHHBIX
yueOHbIX KAaONHETOB,
Jaboparopuid,
MacCTepCKUX u Ap.
00LEeKTOB 1JI51
NMPoBeIeHUs
NPAKTHYECKUX U
J1adopaTOpPHBIX
3aHATHH

IlepeyeHb OCHOBHOIO
000py10BaHUSA

DakTHIEeCKUH
aapec y4eOHBIX
Ka0OMHETOB,
Jadoparopui,
MacTepCKUX U Ap.

IL1omanb, M?

Koaun4decTBoO
MOCAA0OYHBIX MECT

Ay TUTOPUS ISt
NPOBEJCHUS  3aHATUN
CEMHUHapPCKOI0 THUIIA.
YueOHas ayJuTopus
JUIs KypCOBOTO
IPOEKTUPOBAHUS
(BBITIOJTHEHUST KYPCOBBIX
pabor). YyeOunas
Ay TUTOPHS TSt
MPOBEJICHUS TPYMIIOBBIX
u WHIMBUTY TBHBIX
KOHCYJIbTaIUH.
YueOHast ayIUTOpUs
VIS MIPOBEICHUS
3aHATUN TEKYLIEro
KOHTPOJIS u
IIPOMEKYTOYHON
arrecranuu. (I'-440)

MPEINOJABATEIbCKHI,
CTYJI
MPEINOJABATEIbCKHI,
JIOCKa ayIUTOpHAas
(MenoBas)

VYyeOHast  ayautopus
VIS MIPOBEICHUS
3aHATUN  JICKIHOHHOTO
THUIIA. VYyeOHnas
ayIUTOpUs TUTST
NPOBEJCHUS  3aHATUN
CEMHHAPCKOTO THUIIA.
VYyeOHas ayJIuTOpus
TUTST KypCOBOTO
MPOEKTUPOBAHUS
(BBITIOJTHEHUST KYPCOBBIX
pabor). VYyeOHnas
ayIUTOpUs TUTST
MIPOBEJICHUS TPYMIIOBBIX
u WHIMBU/Ty TBHBIX
KOHCYJIbTalU .
VYyeOHnas ayJuTopus
TUTS MIPOBEICHUS
3aHSITHN TEKYILIETO
KOHTPOJIS u
IIPOMEKYTOUHON
arrecrarmu. (A-304)

Cron  y4yeHUYECKU
JIBYXMECTHBIN
(MOHOONIOK) , cTON
MpenoaaBaTeNbCKUi
CTyI
MpenoaaBaTeNbCKUid
JI0CKa ayIUTOpHAas
(MemoBas).

445020 Camapckas
0011. 1. ToapsaTTH,

yi. benopycckasi,
14b

65,8

40

VYyeOHnas ayJIuTopus
IS MIPOBEICHUS
3aHATHH  JIEKIIMOHHOTO
THIIA. VuebOnas

Cron  y4YeHWYECKUH
TPEXMECTHBIN
MOHOOJIOK, CTOJI
MIPEN0/1aBaTeNIbCKUH,

445020 Camapckas
00u1. T. TonpsTTH,

yi. benopycckasi,
14b

2143

187
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HaunmenoBanue

000py10BaAHHBIX o
yueOHbIX KAaONHETOB, . ~ o
N DaKkTHYECKUI = o =
Jaboparopuid, - 2
aapec y4eOHBIX L2 5 Z
Ne MAaCTEePCKUX M Jp. Ilepeyennb ocHOBHOTO = g =2
Ka0UHeTOoB, s = =
n/n 00LEeKTOB 1JI51 000py10BaHUSA " = =
Jadoparopui, S = S
NpoBeAeHUS = Sl
MAaCTEepCKUX M Jp. = <z S
NPAKTHYECKUX U e
J1adopaTOpPHBIX =
3aHATHH
ayJuTopus Ul | CTYJl
NPOBEJCHUS  3aHATUHN | IPENoJaBaTEeNIbCKUM,
CEMHUHapPCKOI0 tuna. | kadenpa, JI0CKa
Yyebnas ayAUTOPHUS | MEJIoBas DKpaH
JUIs KYpPCOBOI'O | HABECHOM, IPOEKTOpP.,
IPOEKTUPOBAHUS pOoLeccop. Mpii1b
(BBITIOJIHEHUST KYPCOBBIX | KOMII., ITYJIBT.
pabor). YyeOunas
ayJuTopus TUTS
MPOBEJICHUS TPYMIIOBIX
u WHIMBUTY TBHBIX
KOHCYJIbTaIUH.
YueOHast ayIUTOpUs
VIS MIPOBEICHUS
3aHATUN TEKYLIEro
KOHTPOJIS u
IIPOMEKYTOYHON
arrecranu. (A-125)
YueOHast aymuropust | Cron  yuenwueckuit | 445020 Camapckas | 101,3 99
VIS MIPOBEJICHUS | TPEXMECTHBIN 0071. 1. TonparTy,
3aHATHH  JIEKIMOHHOTO | (MOHOOJNOK) , cTon | yi. benopycckas,
THIA. VYyeOHas | mpenogaBaTebCKHi, 14
ayJIuTopus JUISL | CTYJI
NPOBEJCHUS  3aHATUHN | IPENoJaBaTeIbCKHM,
CEMHUHapPCKOI0 TUIA. | JOCKa ayJIuTOpHas
VYuyeOHast ayauropus | (menoBasi), Kadenpa
JUISt KypCOBOT'O | HACTOJIbHAs
MPOEKTUPOBAHUS
(BBITIOJTHEHUST KYPCOBBIX
pabor). VYyeOHnas
ayJuTopus TUTST
MIPOBEJICHUS TPYMIIOBBIX
u WHIMBU/Ty TBHBIX
KOHCYNbTalii YueOHas
ayJIuTopus TUTST
MPOBEICHUS  3aHATUU
TEKYIIEro KOHTPOJA H
IIPOMEKYTOUHOU
arrecraruu. (['-302)
Komnetotepnsiit  kiacc. | CTONBI  YYEHHUYECKUE,
[Tomemienue JUISL | CTYJbsl YYEHUYECKHE,
N r.TonbsaTTH, yi.
CaMOCTOSITEIbHON IIK ¢ BBIXOZOM B CETH 84,8 16
benopycckas 14
paboTBhL. VYyeOnas | UnTepuer
ayJIMuTOpus JUIS
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n/n

HaumeHoBaHue
000py10BaAHHBIX
yueOHbIX KAaONHETOB,
Jaboparopuid,
MacCTepCKUX u Ap.
00LEeKTOB 1JI51
NMPoBeIeHUs
NPAKTHYECKUX U
J1adopaTOpPHBIX
3aHATHH

IlepeyeHb OCHOBHOIO
000py10BaHUSA

DakTHIEeCKUH
aapec y4eOHBIX
Ka0OMHETOB,
Jadoparopui,
MacTepCKUX U Ap.

IL1omanb, M?

Koaun4decTBoO
MOCAA0OYHBIX MECT

MPOBEJICHUS  3aHATUU
CEMHMHAPCKOI0 TUIA.
YueOHast ayJIUTOpUs
s KypCOBOI'O
IIPOEKTHPOBAHUS
(BBIIIOJIHEHUST KYPCOBBIX
pabor). VYyebnas
ay IUTOpHUS s
IIPOBEJICHUS TPYNIIOBbIX
u VH/IMBUyaJIbHBIX
KOHCYJIbTAaLU .
VYuebHas ayauTopus
JUIst IIPOBEJICHUS
3aHATHH TEKyILEero
KOHTPOJIS u
MIPOMEKYTOUHOU
arrecrauu. (['-401)
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