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1 ean u 3aga4y JUCIHUILIMHBI

Llenu  oucyunauner. lenpto  u3ydeHuss aucuuiiuHel  «OOmas u
HEOpraHUYeCKask XUMUS» SBISAECTCA OCYILECTBIEHUE YCBOCHUS (PyHIaMEHTaIbHBIX
3HAHMM, U3 KOTOPBIX CKJIaJbIBAIOTCS OOIIEHAYUYHbIE MTPEACTABICHUS, (POPMUPYETCS
MOHSATUUHBIA anmapaT oOOIIETeXHUYECKUX 3HAaHUM, Ha KOTOPBIX Oa3zupyercs
noaroToBka 6akanaBpo HanpaiieHus 18.03.01 Xumuueckast TeXHOJIOTHS

3aoauu uzyyenuss OUCYUNIUHBL.

— Ppa3BUTh Y CTYIEHTOB NpOo(ecCHOHAIbHOE XHWMHUYECKOE MBIILICHUE,
OBJIQJICHUE OCHOBHBIMHM 3aKOHAMH W TEOPUSIMHU XUMHUUYECKON HAYKH, MPAKTUKOU
XUMHYECKOTO SKCIIEPUMEHTA;

— 00ecreunTh MPUMEHECHHUE TIOJYYCHHBIX 3HAHUHA TP U3YYCHHUH JTUCIUILIHH
npoecCUOHATBHOTO IUKIIA.

Jucyunnuna nanpasnena Ha goopmuposarue oomenpodhecCHoHAIbHBIX
xommerenmui (OTIK-1, OIIK-2) BeimycKHHKA.



2 MecTO IMCUMIVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JIOruKO-CTPYKTYpHBIN aHANN3 AUCHUIUIMHBI — KYpC BXOJIUT B 00A3aTENbHYIO
gyacth bBJIOK 1 «/lucuuniauael (MOAYJIW)» TOATOTOBKHM CTYAEHTOB IO
Hanpasienuto 18.03.01 Xwumwuueckas TexHonorus (mpopuiab «XUMHYECKas
TEXHOJIOTUS IPUPOJHBIX YHEPTOHOCUTENEH U YIAEPOAHBIX MATEPUATIOBY).

Jucruminnaa peanusyercs Kadeapoil MeTaTypruueckux TEXHOIOTUH.

BxonHble 3HaHus cTyJaeHTa Oa3upylOTCd Ha HM3YYEHHBIX JUCHUIUIMHAX:
«Xumusay, «Marematnka», «Ou3nka» MIKOJIBHOIO Kypca.

SIBnsiercss  OCHOBOM 1l W3YYEHMsS]  CIEAYIOIIMX  JAUCIUIUIAH:
«AHanuTuyeckas XUMHUsS U (QU3MKO-XUMHYECKUE METObl aHanu3ay, «KosmonnHas
xumus», «®Pusznueckas xumus», «Koppo3uss MeTaqioB B XUMHUYECKOH
TEXHOJIOTUN», « DKOJIOTHSI.

OO61mast Tpy10€MKOCTb OCBOEHUS TUCUUILIAHBI ISl OYHOW (OpMBI 00yUeHUS

coctaBisier 5 3auetHbix enuauI], 180 ak.u. IlporpamMmol JUCHUIUIUHBI
IpeayCMOTpPEHbl  JIeKIMOHHBbIe (36 ak.4.), JjaboparopHeie (36 ak.4.) u
npaktuueckue (18 ak.d.) 3aHsATHA U camocTosITeNbHas padora crynenTa (90 ak.u.).

OO6miass TPyIOEMKOCTh OCBOCHHS JUCIUIUIMHBI JUIsI  3a09HOM  (pOpMBI
oOydeHust cocTaBisieT S 3aueTHbIX enuuuil, 180 ak.u. [IporpaMMoit AUCIUILIMHBI
IPEeayCMOTPEHBI JIEKITMOHHBIE (4 aK.d4.), jmabopaTopHble (4 ak.4.) U IPaKTUYECKHUE
(4 ak.4.) 3aHATH B CaMOCTOsTeNIbHAsA paboTa cTyaeHTa (168 ak.4.).

Hucrumuinaa n3yyaercst Ha 1 kypce B 1 cemectpe. @opMa mpoMeKyTOUHOM
aTTeCTallMH — SK3aMEH.



3 IlepeyeHb pe3yjbTaTOB 00y4YeHHsSI 1O JUCHUILIMHE, COOTHECEHHBIX C
IVIAHMPYeMBbIMH pe3yabTaramu ocsoenusi OIIOII BO

[Ipouecc wu3yueHus aucuMiiHbl «OOWAs M HEOPraHUYECKass XUMUSI»
HaIpasjieH Ha OPMUPOBAHUE KOMIIETEHIIMHU, TPEICTABIEHHBIX B Ta0IuIe 1.

Tabmuma 1 — Komnereniun, 00s13aTelIbHBIC K OCBOCHHIO

JCATCIBHOCTH

Kon
Conepxanue KOMITICTCH- Ko n HanMeHOBaHWE HHIUKATOPA
KOMITETECHITUHI AU TIO JOCTHIKEHUS KOMIICTCHITUN
OITOIT BO
CriocoOeH  u3yuaTs, OIlK-1 OIIK-1.1 3naer. MexaHU3Mbl XHMHMYECKUX PpEAKIIUH,
QHATN3UPOBATH, CBOWCTB, pa3jMYHBIX KJIACCOB XMMHYCCKHUX 3JICMCHTOB,
HMCIIOJTE30BATh COCIMHEHUH, BEIIECTB U MAaTEPHAIIOB.
MEXAHN3MEL OIIK-1.2 YmMmeer pelarb CTaHIapTHHIE
XHMUHECKHX PeaKIyiii, podeCcCHOHABHBIC 3aJla4H, OIHPAsICh Ha 3HAHHA O
IPOMCXO IAMIHX B CTPOCHUM BEIIECTB, TPHPOJEC XHUMHUYCCKON CBSI3H, C
X OO HICCKIX MIPUMEHCHHEM €CTECTBEHHOHAYYHBIX 171
00IIeNH)KEHEPHBIX 3HAHUI.
mporeccax u
OKPY)KAIOILIEM  MHDE,
OCHOBBIBASICh HA
BHAHUSX O CTPOCHUU
BEIIECTBA,  IPUPOJIE
XUMUYECKON CBSI3U U
CBOMCTBaxX pPa3IMYHBIX
KJIACCOB  XMMHYECKHX
AIIEMEHTOB,
COEIMHEHUH, BEIIECTB
1 MaTepuajoB
CrocoOeH OIIK-2 OIIK-2.1 3HaeT 0CHOBBI MaTeMaTUKH, (DU3UKH, XUMUH.
HCIIOJIb30BATh OIIK-2.2 Ymeer [IpumeHATh 3HAHUS OCHOB (DU3UYECKUX|
MaTeMaTHIECKHe, SIBJICHUNA M XUMHUYECKUX MPOIECCOB, OCHOBHBIE 3aKOHBI
usHuecKue, (QUIMKO- Gu3MKM, XUMHH, MEXaHUKH B MPOQecCHOHAIBHOMN
XHMHUECKHE, JEeSITeIbHOCTH.
XUMHUYECKUE METO/Ibl
UIs  peleHus  3ajady
rpodeccruoHaIbHON




4 O0BbEM M BHABI 3aHATHH 10 JUCIUIIJINHE

O6mass TpynOEMKOCTh Y4eOHOM AUCHUIIIMHBI COCTaBJISIET 5 3a4€THBIX
enuHuIpel, 180 ak.4.

CamocrositenbHass  pabora cryaenra (CPC) Bkimrodaer mnpopaboTKy
MaTepHalioB JEKUUH, MOATOTOBKY K JAOOPATOPHBIM M MPAKTUYECKUM 3aHITHSIM,
TEKYIIEMY KOHTPOJIO, CaMOCTOSITEIbHOE H3yYEHHE MaTepuajia U TMOATOTOBKY K
HK3aMEHy.

[Ipu opranmzanuu BHEAYAUTOPHON CaMOCTOSITEIbHOM pabOTHI MO JTAaHHOMU
JTUCIUIUIMHE UCIOJIb3YIOTCS (POPMBI U pactipesesienue oromkera Bpemenu Ha CPC
JUIsl OYHOM (POpMBI OOyUEHUSI B COOTBETCTBUU C Tabauuei 2.

Tabnuma 2 — Pacnpenenenue Oromxera Bpemenu Ha CPC

Ax.4. o
Bun yuebHoit paboTbl Bcero ak.u. ceMecTpam
1
AymutopHas paboTa, B TOM YHUCIIE: 90 90
Jlexruu (JT) 36 36
[Tpaktuueckue 3ansatus (113) 18 18
JlabopaTtopHusie paboTs (JIP) 36 36
Kypcosas paboTa/KypcoBoii mpoeKT — —
CamocrostensHas paborta crynenToB (CPC), B Tom 90 90
qHCIe:
IToaroroBka K JIEKIIUSIM 18 18
[Toarororka K 1abopaTopHBIM paboTam 36 36
IToaroroBka K MpaKTUYECKUM 3aHATHUSM / CEMUHApaM 18 18
Pacuetno-rpaduueckas padora (PI'P) — —
Pedepar (nHIuBHIYyaTEHOE 3a/1aHKE) — —
JloMaiiHee 3a1aHue — —
[ToaroroBka K KOHTPOJILHOM paboTe 2 2
[ToroToBKa K KOJUIOKBUYMY — —
AHamuTHYECKHI HH()OPMAIIMOHHBIN MOMCK — —
PaGora B 6ubnamoreke 2 2
IToaroroBka K sK3aMeHy 8 8
[TpomexxyTrouHas arrecTaius — 9k3ameH (D) €] €]
OO611ast TPYA0EMKOCTh TUCIUTITHHBI
aK.4. 180 180
3.€. 5 5




5 Coaep:xanue TUCIHUTINHBI

C 1enbo OCBOCHHUSI KOMIIETCHIIUH, IPUBEICHHON B 1.3 AUCHUILIMHA pa3ouTa
Ha 12 tem:

—tema 1 (OCHOBHBIC TIOHATHS U 3aKOHBI XUMUH);

— tema 2 (CtpoeHue aToMa. XMMHUECKask CBSI3b);

— tema 3 (Kimaccel HEOpraHMUYECKUX COCMHEHUN);

— tema 4 (DHepreTrKa XUMHUECKUX PEAKIIUi);

—1ema 5 (XuMHuuecKass KHHETHKA);

— tema 6 (PactBopbi);

— 1ema 7 (PacTBOPHBI 2JIEKTPOIUTOB);

—tema 8 (OKHCIUTEIBbHO — BOCCTAHOBUTEIIBHBIC PEAKIINN );

— tema 9 (Dnektpoxumus. ["anpBanudeckuit 3aeMeHT. Koppos3us meTaios.
DJIEKTPONH3);

—tema 10 (Xumust metamios: -, p-, d- u f - Meraibi);

—tema 11 (Xumus memeramios 1V, V, VI, VII rpynmn, Bogoposaa);

—tema 12 (Mtorosast KOHTpOJIbHAs paboTa).

Bunapl 3aHsSTHH 1O TUCHMIUIMHE W paclpeelieHne ayJAuTOPHBIX 4acoB JIs
OYHOM ¥ 3a04HOI (OpMBI IPUBEACHBI B TAOIUIE 3 U 4 COOTBETCTBEHHO.



Tabnuua 3 — Bunbl 3aHATUN 0 IUCLMIUIMHE U pacipeiesieHue ayJuTOPHbIX YyacoB (ouHas (hopma oOyueHus)

Ne | HammenoBanue Tembl Tema Tpynoemx
N TpynoeMko Tpynoemkoct
n/m | Temsl (paszena) ConepxaHue JEKIUOHHbIX 3aHATHIA oTh B K. IIPaKTUYECKUX Bk 7a00paTOPHBIX | OCTb B
JUCIUILINHBI o 3aHATHHU o 3aHATHI aK.d.
OCHOBHBIE ~ XUMUYECKHE  TOHSTHS.
Mons.  MousspHas ~ macca.  Pacuer.
[Ipumepsl. 3akOH COXpaHEHHUS] MAacCCHI.
Pacuersl 10 ypaBHEHHSIM XHMHUYECKHX
. 3HAKOMCTBO C
peaxuii. 9
XUMUYECKOU
[ToHaTHE XUMHUYECKOTO SKBUBAJICHTA,
. OcHOBHBIE nmaboparopue
MOJISIPHOM Macchl 3KBUBaJIeHTOB. CroCOOBI .
OcHoOBHBIE MOHATHUSA U iu
pacdeTa SKBHBAJIEHTOB W MOJISIPHBIX Mace 2 2 4
1 TIOHSATHUS U . 3aKOHBI XUMUH. 1ab0paTOPHBI
SKBUBAJICHTOB JJIEMEHTOB W COCIWHEHUH.
3aKOHBI XUMHH Penrenue 3agau. M
3aKOH 3KBHBAJIEHTOB.
000pyTI0BaHH
3akoH AsBoragapo. CrencrBusa U3 oM
3aKOHa ABOrajapo: 4wucio ABoraapo,
MOJIbHBIN o0neMm, OTHOCHTEJIbHAS

IUIOTHOCTh OJHOTO Ta3a IO Jpyromy.
[Tpumepsl nencTBusL.




2

Crpoenue aToma.

CoBpeMeHHbIE  TIPEIACTABJICHUA O
cTpoeHuH  atomoB. fnpo.  M3otomsl
[Ipupona  27MeKTpOHOB.  DJIEKTPOHHOE
o0mnaxo. DNeKTpOHHbIE (bopMyIBL.
CymHocts. MHGOPMaTHBHOCTD.

KBanToBbIE uHnCIa, UCHOJIb3yEMbIE
IIPH COCTABJIEHUHU 3JIEKTPOHHBIX (PopMmMylL.
IIpumeprr.  IlpaBunma  KneukoBckoro,
Xynna, npuHuun Ilaymu. BameHTHOCTS,
CTENIEHU OKHCIJIEHUSI aTOMOB 3JIEMEHTOB.
CxonctBo u paznuums.  IIpumepst
pacyeToB.

OHeprusi NOHU3AIMHA ATOMOB. DHEPIus
CPOJCTBA K JJIEKTPOHY. 3aKOHOMEPHOCTHU
UX U3MEHEHMs B IVIaBHBIX MOATpYIIax, B
MepHoJiax C YBEJIMYEHUEM MOPSIAKOBBIX
HOMEPOB HIEMEHTOB.

Crpoenue atoma

[Tponomkenre TaOIUITBI

3

Ne
/1

HaumenoBanue
TeMBI (paszena)
JIACIATUTAHBI

ConepxaHue JEKIMOHHBIX 3aHATHI

Tpynoem
KOCTb B
aK.y.

Tembl
MIPaKTUYECKUX
3aHITHUI

TpynoeMko
CTb B aK.4.

Tema
71a00paTOPHBI
X
3aHATHI

Tpynoe
MKOCTh
B aK.4.

XuMu4yeckas
CBSI3b

[leproauueckas cuctema 3JIEMEHTOB
J.N.Menneneena. Crpykrypa.
NudpopMaTuBHOCTD. [Tepuonueckuit
3akon J[.M.MenneneeBa (popmynupoBka
J.1.MenpaeneeBa " COBpEMEHHAas
dbopmynuposka). [lpumepst  gelicTBus
3aKOHA.  3aKOHOMEPHOCTH  HM3MEHEHHS
CBOMCTB DJIEMEHTOB B 3aBHCHUMOCTH OT HX
MOJIOKEHUS B IEPUOTUUECKON CUCTEME.

Tuns XUMHYECKUX CBA3EH.

3aBHCHMOCTh CBOMCTB BCIICCTB OT THIIA

XuUMH4yeckas
CBS3b




CBSI3€M, KOTOpbIE B HHUX pPEATU3YIOTCS.
IIpumepsrl. KoBanenTtHas cBsa3b. llomspHas
Y HETOJISIpHASL.

CymHocTb TIOHATHUSA
AIEKTPOOTPUIIATEIBHOCTh. VIOHHAs CBS3b.
CymHocts. CBOMCTBa BEHIECTB ¢ MOHHOM
CBA3BIO. Merammueckas CBSI3b.
OObsicHeHue (bu3UIeCKUX CBOWCTB
METaJIJIOB 0COOCHHOCTSMH METaTMUECKON
CBSI3U. DIEKTPOOTPUIIATETLHOCTD.

Ucnonw3oBanne 3HaueHurn D0 st
OTIpEJICIICHUsT THITA XHUMHYCCKOH CBS3U
MEX]Ty aTOMaMH JIEMEHTOB.

OKcupl: cOCTaB, BUIBI, PU3UUECKHUE U

Knaccer . Kitaccsr
XHUMHYECKHAE CBOMCTBA, IMOTyICHHUE.
3 | HEeOpraHM4eCKHX 2 HEOPraHUYEeCKUX 4 - -
. ['unpoxcuapl: OCHOBaHUS, KUCIIOTHI, 9
COEIMHEHUI . coeMHEeHU
am(boTepHble THAPOKCUABI. XHM.CBONCTBA.
[Tponomxenne Tabmuiret 3
No | HaummeHnoBanue Tpynoem Tembl TpymoemKo Tema Tpynoe
m/m | Tembl (pa3zaena) Copeprkanue JIEKIMOHHBIX 3aHATHI KOCTh B MPaKTUYECKUX CI;Z B Ak 7a0opaToOpHBl | MKOCTh
JMCHUIIIHBI aK.y. 3aHATUN o X 3aHITUN B aK.4.
TennoBeie  AhGHEKTBI  XUMHUYECKUX
peaKui. Peaknun SHII0— u
sK30TepMuueckue. M3MeHneHus: sHTaIbINU
peakiuu. 3akoH ['ecca. Ciaeacrtaue.
Onpenenenue
DHepreTuka DHTPOIHUSA: CYIIHOCTh, UCTIOJIB30BaHUE TCILIOTEL
4 XUMUYECKUX | B KayeCTBE KPHUTEPHUS I OIpPEAeiCHUs 2 - — PACTBOpEHIS 2
peakuuit BEPOSITHOCTH MPOTEKAHUSI PEAKIIUU. -
Oueprus ['nb6ca. Pacuer m3meHeHHs
sHepruu ['M60ca B cTaHAAPTHBIX YCIOBUSAX
U TpU TeMIeparypax, OTIUYAIOIIUXCS OT
CTaH/IapPTHBHIX.
5 XuMudeckas CKOpOCTh ~ XMMHUYECKUX  PEaKIIMA: 2 — — Omnpenenexnue 2




KHUHETHKA CYIIIHOCTb, pacyer, €IUHUIbI HU3MEpPEHUSI. 3aBUCUMOCTHU
3aBUCUMOCTh  CKOPOCTH OT  IIPUPOJbI CKOpOCTH
peareHTOB, TeMIIEpaTypbl, KOHIICHTPAILIUH. XUMHUYECKOM
Kunernueckue ypaBHEHHS TOMOTEHHBIX U peakuuu OT
Te€TEPOTr€HHBIX peaKuum. Peakunn KOHIIEHTPAaLX
oOpatumble 1 HEOOpaTUMBIE. uu
Cocrosinue paBHOBecus. CmelleHue TeMIIepaTypbl
paBHoBecust (mpuHuun Jle Ilatense). .
VcnoBus ~ XMMHYECKOTO  PaBHOBECHS. XuMHU4eCKoe
KoncranTa paBHoBecus. BeiBoa ¢hopmysl. paBHOBECHE.
Crioco0m1 YCKOPEHUS XUMHUYECKUX
peaKuui. Karamns. N3menenue
SHTAJBIUHU, HHTpONUHU, HHeprun [m6Oca
KaK KpUTepuit CaMOTIPOU3BOJIBHOTO
MPOTEKAHUS XUMUYECKUX peakIuii.
Knaccuduxkarus TEPMOXUMHUYECKHUX
s dexToB. PacueTsr.
[Tponomxenne Tabmuiret 3
Ne Tema Tpynoe
HanmenoBanue Tpynoem Tembl Py
/m . Tpynoemko | 1abopaTOpHBI | MKOCTB
TeMbl (pazzena) Conepxanue JEKIMOHHBIX 3aHATHIA KOCTb B MPAKTHYECKUX
. CTb B aK.4. X B aK.4.
JMCIUILTHBI aK.y. 3aHATUN .
3aHSATUN
PactBopsr: oTpeJieNieHue, BU/IBI
pacTBOpOB. Crioco6b1 BBIPAYKEHUS
N [IpurotoBnen
KOHIIEHTPALUi pacTBOPOB.
ue pacTBOPOB
PacTtBopuMOCTh BemiecTB B BoJe (Kak N
3aJaHHOM
CIIOCOOHOCTP M KaK KOJMYECTBEHHAs
6 PactBopBI 2 — — KOHIICHTpAIX 2
XapaKTepUCTHKA BEIIECTBA). 3aBUCUMOCTD
Y U3 HABECKU
pacTBOPUMOCTH  OT  TEMIIEpaTypbl |
KpUCTAJUIOTH
JABJIEHUS JUIsl TBEPABIX BEIIECTB W s npata
rasos.

0T



CaoiicTBa pacTBOpOB
HEJIEKTPOJIUTOB. 3aKOHBI Payns.
CyIHOCTh SIBJIEHUSl 3JEKTPOJIUTUYECKOU
mucconuanu. [IpU3HaKM 3IEKTPOIUTOB.

DONeKTpOoNUThl  CWIbHBIE W cjalble.
OcHoBaHus KaK AJIEKTPOJIUTHI.
I'paduueckne  dopmynbl, XUMHYECKHE

CBA3HU, CXEMBI AJUCCOMAIIMM CHJIBHBIX H

CJIa0bIX OCHOBAHUM. Omnpenenenue
7 PacTtBOpBI Nuaukanuss KHCIOT B pacTBOpax. 5 JKECTKOCTH 2
neKTposuTOoB | KucnoTsl kak anekrposutel. I'paduueckue BOJIOIIPOBOJH
dhopmynbl. CXemMbl TUCCONMAINH CHITHHBIX OH BOJBI
U cnabbix KUcCioT. MHauKanus KUCIOT B
pacTBopax.
KonuuectBennsie XapaKTePUCTUKHU
nporecca aucconmanuu. OO03HAUCHUS,
pacuer, mpumepsl. Jluccommanuu BOJIBI.
Hounoe MPOU3BEJCHUE BOJIBI.
Bonopoausbrit MOKa3aTelb (pH).
Nupaukaropsel. XKecTKoCTh BOJIBI.
[Iponomkenue Tabnuint 3
Ne Tema Tpynoe
HanmenoBanue Tpynoem Tembl PYA
/m . Tpynoemko | 1abopaTOpHBI | MKOCTB
TeMbl (pazzena) Copeprkanue JEKINOHHBIX 3aHATUI KOCTb B MIPaKTUYECKUX
. CTb B aK.4. X B aK.4.
JWICLUTUIAHBI aK.4. 3aHATUN .
3aHATHH
Peakuuu B pacTBOpax 3J€KTPOJIMTOB.
YcnoBust  HEOOpPaTUMOro  MPOTEKAHUS
MOHHBIX peaKLuid. YpaBHeHUs
MOJIEKYJISIDHBIE, ~ MOHHO-MOJIEKYJISPHBIE. 2
[Ipumepsl.
puMeEp . . Nonnsie
I'maponu3 kak 4YacTHBIA  ciyyai
N N peaxkuuu B 2
WOHHBIX B3auMOJIeHCTBUUA. ['maponus B
pacTBopax

pacTBOpax COJIEH. [Ipennoceuiku

9JICKTPOJIMTOB

1T



NIPOTEKAaHUs  TUAPOIM3a.  YpaBHEHHUE
peaKuuii THApPOIU3A.
OOuue TMOHATHUS O  JAUCIEPCHBIX

cucremax. Kraccupukamus AuCHIEpCHBIX
cucreM. [Ipumepsl.

CyliHOCTh TMPOIIECCOB OKHUCICHUS U

BOCCTaHOBJICHHS. Oxucnurenu u OxkucnuTensH
OxkucnaurenbHO- | BoccTtaHoBUTeNd. [lpumepsl. M3meHenune 0-
8 |BOCCTAaHOBUTEIIbH | CTETICHEH OKHCIICHHS DJIEMEHTOB B XOJIC 2 — — BOCCTAHOBUTE 2
bI€ pEeaKIUU OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX JLHBIE
peakuuit. [Ipuunnsl. [Ipumepsr peakuuu
DIIEKTPOAHBIE HOTEHIINAIEI:
Onpenenenue
BO3HUKHOBEHHs, O0O3HAUYCHHUE, €IUHHIIBI
HaIpsHKEHUS
W3MEPEHMUS, 3aBUCUMOCTH oT
B IIETIH
. | KOHIEHTPALUU IEKTPOJIUTA B paCTBOPE. H
T"anpBannyeckuit MEIHO-
9 lanpBannueckue AIIEMEHTHI: 2 - - 2
JJIEMEHT LIUHKOBOTO
CYIIHOCTb, CXEMbI, XUMHUUECKHE MPOLECCHI
. raJlbBaHUYECK
npu pabote. Kputepuii BpiOOpa aHoma u oro
Karoja. S/C. XuMU3M aboThI
A A p AlIeMEHTa
CBUHIIOBOTO aKKyMYJIATODA.
[Iponomkenue Tabnuint 3
Ne Tema Tpynoe
HanmenoBanue Tpynoem Tembl PYA
/m . Tpynoemko | 1abopaTOpHBI | MKOCTB
TeMbl (pazzena) Conepxanue JEKIMOHHBIX 3aHATHIA KOCTb B MPAKTHYECKUX
. CTh B aK.4. X B aK.4.
JMCIUTLTHHBI aK.y. 3aHATUN .
3aHSATUN
DNEKTPOXUMHUYECKAs KOppo3us
Koppo3zus
METAJIJIOB. YCJIOBHUS BO3HHKHOBEHUS U
METaJlJIOB B
Kopposus OpOTEeKaHUsA. XUMHU3M  KOPPO3UOHHBIX o .
2 — — HENUTPaIbHOU 2
METaJJIOB IPOILIECCOB B 3aBUCHMOCTH OT COCTaBa .
1 KHCIION
anekTposuta. [Ipumepsl.
cpene
DNeKTponaun3 DIEKTPOIN3 PacCTBOPOB U PACILIABOB. 2 — — DnekTponu3 2




3aBUCHUMOCTb IIPOLIECCOB U IPOJIYKTOB
JJIEKTPOJIM3a OT MaTepuaia aHoAa, COCTaBa
Y COCTOSIHMS deKTposnTa. [Ipumepsl.

[Ipumenenne JJIEKTPOJIU3a.
N3srorosnenue 3IIEKTPOHHBIX 1aT
METOJIOM DJICKTPOJIN3a.

pacTBOpPOB
coJiei

XapakTeprucTUKa METAJIJIOB 110 TUIAHY:
Crpoenue atoma. Bo3aMoxHbI€ cTeTIeHH

S —Merauisl | u 11

S — MeTaJutsl |

OKHUCJICHHA. XUMUYECKUH XapaKTep TPYIIIBI u |l rpymnmsr 2
aJIeMeHTa. THUIIEI XUMHUUECKUX CBS3CH,
KOTOPBIE MOXKET PeaTn30BaTh JIEMEHT. 2
®u3nYeCcKue CBOMCTBA. AJUIOTPOITHBIE p — meramisl |1 P — MeTauIb 9
BUJIOU3MEHEHNA. XMMHUYECKHE CBOMCTBA! TPYIIITBI Il rpymnmbr
10 | XuMust METAIIJIOB | OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC 2
CITOCOOHOCTH,  B3aMMOJCHCTBHE C
MPOCTBIMU OKUCIIUTEISIMH, d — MeTams!
B3aMMOJICHICTBHE CO CIIOKHBIMU
okucnuTensiMu. Haxoxaenue B mpupoe. 2 d — MeTaLIBI 4
[Tonyuenue. [Ipumenenue. Baxueitmme f- MeTAIEL
COCIMHCHMUS.
[Iponomkenue Tabnuint 3
e HanmenoBanue Tpynoem Tembl Tema Tpynoe
/m . Tpynoemko | 1abopaTOpHBI | MKOCTB
TeMbI (paszena) ConepxaHue JEKIMOHHBIX 3aHATHI KOCTh B MPaKTUYECKUX
JTUCLIUTUTHHBI aK. Y. 3aHSITHHI ¢Tb B ai.A. X . B KA.
3aHATHI
XapakTepucTUKa HEMETAIIJIOB TI0 IV rpymma IV rpymma
miany: Ctpoenue aroma. Bo3mokHbIe riiaBHasA rIaBHasd 2
11 Xumus CTEIIEHU OKHUCICHHUS. X UMHUYECKUI 2 HOArpyIIIIa HOATpYyIIIa
HEMETAIZIOB | XapakTep AjeMeHTa. THUlbl XUMUYECKHUX V rpynmna 2 V rpymnma
CBH3CI7I, KOTOPBIC MOKCT PCAJIN30BATH TJIaBHAI TJIaBHAS 2
3JIeMeHT. @U3NUecKue CBOCTRA. HOArpyIa HOArpyIa

€T



AJIOTPOTIHBIE BUIOM3MEHEHUSI.
XUMUYECKUE CBOMCTBA: OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIE CTIOCOOHOCTH,
B3aUMOJCUCTBHUE C IIPOCTBIMHU
OKHCIINTEISIMH, B3aUMOJICHCTBHE CO
CJIOKHBIMU OKUcTuTesIMU. Haxoxaenue B
MIPUPO/IE.

[Tonyuenne. Ilpumenenue. Baxnenmue
COCIMHEHUSL.

VI rpymnna
IJ1aBHAs

HOATpyIma

VIl rpynna
IJIaBHAs
noArpynmna

VI rpymma
rJ1IaBHas

MOAT YA

VIl rpynna
IJIaBHAsI

MOATPYIIIA

12

Hrorosasa

KOHTpPOJIbHAA

pabota

[ToaroToBka Kk UTOrOBOM KOHTPOJIBHOM
pabore.

BrinosHeHne UTOTOBOM KOHTPOJIBHOM
paboTHI.

Bcero aymuTopHsIX 4acoB

36

18

36

+T



Tabnuua 4 — Bunpl 3aHATUI 0 TUCHUIUIMHE U paclpeie]ieHue ayJMTOPHBIX YacoB (3a04yHasi opmMa 00yyeHus)

HanmenoBanue
TeMBI (pazzena)
ACIIATUINHEI

Copeprxkanue JEKIIMOHHBIX 3aHITHI

TpynoeMK
OCTb
B aK.4.

Templ
MPAKTUYECKUX
3aHATUU

Tpyno
€MKOCTb B
aK.d.

Tema
J1a00paTOPHBIX
3aHATUN

Tpynoemko
CTb B aK.Y.

OCHOBHBIE
TIOHATUA U
3aKOHBI XUMHUH.

OcCHOBHBIE = XMUMHYECKHE  TOHSTHS.
Mons. MousipHas macca. Pacuer. [Ipumepsr.
3akoH coxpaHeHMs Macchl. [Ipumepsl
neuctBus.  Pacuetsl 1O ypaBHEHHSIM
XUMHUYECKUX PEAKIIUH.

[ToHaTHE XUMHYECKOTO SKBUBAJICHTA,
MOJISIPHOM MacChl AKBHBAJICHTOB. CrocoObl
pacdyeTa SKBUBAJEHTOB M MOJISPHBIX MAacc
SKBUBAJICHTOB DJIEMEHTOB W COCIMHEHUM.
3aKOH JKBUBAJIEHTOB. Maremarudeckoe
BBIPAXKEHUE 3aKOHA.

3akoH ABorazpo. CiaeAcTBUS U3 3aKOHA
ABoraspo: 4YHuCIO ABOraapo, MOJIbHBII
00beM, OTHOCHUTENbHASI IUIOTHOCTH OJHOTO
rasza no apyromy. [Ipumeps! neiicTBus.

PactBophI

PactBopsr: orpeziesieHue, BUJIbI
pPacTBOpOB. CriocoOsl BBIpAKEHUS
KOHLIEHTpALMi PacTBOPOB.

PactBopumocThs BemiecTB B Boje (Kak
CHOCOOHOCTP M Kak  KOJIMYECTBEHHAs
XapaKTepUCTUKAa BEIIeCTBa). 3aBHUCHUMOCTH
pacTBOpPUMOCTH  OT  TeMmmepaTypsl U
JABJICHUS JJs TBEPIBIX BELIECTB M JJIS
ra3oB

OKHUCIIUTEIHLHO
BOCCTAHOBUTEIH
HEBIE

peakuuu

CymHOCTh MpPOUECCOB OKHUCICHUS H
BOCCTAHOBJICHUA. Oxucnurenu u
BoccTaHOBUTENUM  W3MeHeHue  creneHen
OKHCIICHUS 3JIEMEHTOB B X0Je
OKUCIIUTEIBHO-BOCCTAHOBUTEIbHBIX

OKUCIUTEITBEH
o-
BOCCTAHOBHUTE
JILHBIE
peaKIum

qT



peakuumii. [IpuunHe.

[ponomxenne Tabmuier 4

Ne | HaumenoBanue Tpynoe Tembl Tpyno Tema Tpynoem
n/m | Temsl (paszena) ConepxaHue JTEKIUOHHBIX 3aHATHI MKOCTb IIPaKTUYECKUX €MKOCTb B | JJa0OpaTOpHBl | KOCTh B
JVICHIATITAHBI B aK.4. 3aHATHI aK.4. X 3aHSTHIA aK.yu.
DNEeKTPOIHBIC TTOTEHIATIBL:
BO3HMKHOBEHHUS, OOO3HAa4YeHHE, EIUHULIbI
M3MEpeHusl, 3aBUCUMOCTb OT KOHLIEHTpaluu
AJIEKTPOJIUTA B PACTBOPE.
P P P DNEKTPOIIN3
DNEeKTpPOJIU3 pacTBOPOB M PAaCILIABOB.
4 DNEeKTPOXUMHS — — - pacTBOpOB 2
3aBUCUMOCTh TPOILIECCOB U MPOIYKTOB coneii
AJIEKTPOJIM3a OT MaTepuaja aHoJa, COCTaBa
U COCTOSHUSL  dJiekTpojuTa. [Ipumepsl.
[Ipumenenue nsnekrponusa. M3roromnenue
AJIEKTPOHHBIX IJIAT METOZOM AJIEKTPOJIN3A.
Xumus
5 XapakTeprucTuKa METALIIOB — S-MeTaJuTbl 2 — —
METaJJIOB
IV rpynmna
Xumust pyrt
6 XapakTepucTuKa HEMETAILIOB — rJIaBHas 2 — —
HEMETAIJIOB
noArpynmna
Bcero aymutopHbIX 4acoB 4 4 4

97
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6 ®oH/1 OLIEeHOYHBIX CPeACTB AJIsl POBeJeHUs TeKylero KOHTPOJIA
yCIIeBAeMOCTH M NMPOMEKYTOYHOM aTTECTALMHU 110 HTOI'aM OCBOCHMS
AUCUMILTHHBI

6.1 Kputepuu onleHUBaHUsA

B coorsBerctBuM ¢ IlonoxxeHueM O KpPEOUTHO-MOIYJIBHOW CHCTEME
opranuzanuu  obpazoBarenpbHoro mporecca DPI'BOY  BO  «onl' TY»
(https://www.dstu.education/sveden/eduQuality) npu OLICHUBAaHUHU
c(hOpMUPOBAHHOCTH KOMIIETEHIIMI O AUCHUILIMHE ucnoib3yeTcs 100-0amnpHas

IIKaJia.

[lepeyeHb KOMIIETEHIIMI MO AMCUMUIUIMHE W CHOCOOBI OLIEHWBAHUS 3HAHUM
NpHUBEJICHBI B TaOIHIIE 5.

Tabmuma 5 — IlepeyeHb KOMMETEHIMM TIO JUCHUILNIMHE U CIIOCOOBI
OIlIEHMBAHUS 3HAHUU

Ko 1 HanmeHoBaHvie Crioco0 o
IICHOYHOE CPEZICTBO
KOMITETEHLIN OLICHUBAHMS
OIIK-1, OIIK-2 OK3aMeH KOMILIEKT KOHTPOIHpYr0
MaTepHasIoB JyIsI SK3aMeHa

Bcero no tekymieit pabote B cemecTpe cTyAeHT MoxkeT HaOpaTh 100 6amios,
B TOM YHUCJIE:

- mabopatopHbie paboThl — Bcero 18 6aiios;

- MpaKTHYECKHe paboThl — Bcero 24 Oana;

- KOHTPOJIBHBIE PaboTHI — Bcero 43 Oamia;

- ITOTOBasi KOHTPOJIbHAs pabota — 15 GamtoB

DK3aMeH MPOCTABISAETCA aBTOMATUYECKH, €CIIM CTYAEHT HaOpas Mo TeKyIleu
pabore He MeHee 60 OalIOB M OTUMTAJCS 32 KAKIYID KOHTPOJBHYIO TOUKY.
MuHUManbHOE KOJWYECTBO OalioB MO KaXXIOMY M3 BHUIOB TEKyIIeH pabOThI
coctanisieT 60% OT MaKCUMaIbHOTO.

Ok3aMmeH no aucuumuinie «OO0Ias U HeopraHu4eckass XuMHUsD) MPOBOAUTCS B
dopMe yCTHOTO 5K3aMeHa IO BOIPOCaM, TMPEACTABICHHBIM HIke (T.a. 6.5).
DK3aMEeHAIMOHHBIA OWIIET BKIIFOYAET TPU BOMPOCA W3 MPUBOAUMOrO HUXKE MEPEUHS
U 3a7ady. OK3aMEHAI[MOHHbIE OWJIEThl COCTaBISIETCA TAaKUM O0pa3oM, 4YTOObBI
KaXXJIbI BOMPOC OTHOCWJICA K pa3IMuHOMY MOAYJt0. OTBET HAa KaXKIbld BOIPOC
orieHnBaeTcsa u3 25 6amioB. CTyIeHT Ha YCTHOM 3K3aMeHe MokeT HabpaTh 10 100
0ayLoB.

[[Ixana oueHUBAaHUS 3HAHWM MPU MPOBEICHUU MTPOMEKYTOUYHON aTTECTALUU
npuBeJieHa B Tabunuiie 6.
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Tabnuua 6 —IlIkana orleHMBaHUs 3HAHU

CyMma 6aJiioB 3a BC€ BUJIbI OueHka no HallMOHAJIBHOM 1IKaJIe
y4e0HOU 1eITeTbHOCTH 3a4€T/7PK3aMeH
0-59 He 3auTeH0/Hey10BIETBOPUTEITHHO
60-73 3auTeH0/y1I0BIETBOPUTEIBLHO
74-89 3a4TeHO/X0POIII0
90-100 3auTeHO0/0TINYHO

6.2 JlomaimHee 3a1aHue
JlomarHee 3a1aHuE HE TPEAYCMOTPEHO

6.3 Tembl 1J151 pedepaToB (Mpe3eHTANUIN) — UHANBUIYAJbHOE 3a]aHNe
Pedepathl HE pe1ycCMOTPEHBI

6.4 OueHo4yHble cpeacTBa JAJsl CAMOCTOSTENLHOH pPadoThl M TEKYyIIEro
KOHTPOJIS yCIIeBA€MOCTH

Bapuanmul 3a0anuti o5 cmyoenmog ounotl hopmvi 00yuenus

Tema I OcHosHble nOHAMUS U 3AKOHbL XUMUU

1) Paccuuraiite Maccy nHMHKa, HeoOxomumyro s momydeHus 200
BOJOpOJia  (M3MEPEHHOTO TPH  CTAHAAPTHBIX  YCIOBUAX) TI0  pEaKIUuu
B3aMMO/JICHCTBUS IIMHKA C PACTBOPOM XJIOPUIHOU KUCIIOTHI.

Tema 2 Cmpoenue amoma. Xumuueckas c6s13b

1) CocTtaBUTh DJIEKTPOHHYIO U SJEKTPOHHO — TpaduyecKyro (HopMyIsl
anemenToB Ne 20, 35, 40. Omnpenenuth IMOJIOKEHUE B MEPUOAUICCKON CUCTEME
JI.N.MenpneneeBa (mepuojs, CEMEWCTBO, Tpymma, MNOATPYIA), XUMHUUYECKUM
XapakTep U BOZMOXKHBIC CTETICHU OKUCIICHUS JIAHHBIX AJIEMEHTOB.

2) CocrtaButh rpaduyeckyro ¢opmyny BemectBa. ONpenenuTh THITBI
XUMHYECKOM CBSI3UM MEXAy OdiaemeHTaMu. (OxapakTepus3oBaTh (U3HUECKHE
CBOMCTBA TaHHOTO BEILECTBA, UCXO/ U3 TUIIAa XUMUUYECKOU CBSA3U.

V KyCOsz PHj3 CSzO Ni(OH)z

Tema 3 Knaccol HeopeaHuueckux coeOuHeHutl

1) Onpenenuth Kiacc, BUA U JaTh Ha3BaHHWE COCTMHEHUSIM:

TGOg, SI’(OH)z, CI’Clg, H2W04, MnOHNC)g, KHzASO4

OxapakrtepusoBath xumuueckue cBoiictea Ca(OH);, H2CO3

Tema 4 Xumuueckas kunemuka

a) HamucaTh BBIPAKEHHE JIJISI pacueTa KOHCTAHThl PABHOBECHUS B CHUCTEME:
COory + Ciy «2CO(). Kak moBnmusieT Ha COCTOSIHUE DPABHOBECHS YBEIUUYECHHE
JIaBJICHUS B cucTemMe B 3 paza?

0) KaKk U3MEHUTCS CKOPOCTh PEAKUUHU MPU TMOBBIIIEHUU TEMIEPATypbl Ha

30°C (y=2)?
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Tema 5 Dnepeemuxa xXumu4yeckux peaxyuil

1) Paccuurtath TemioBod 3¢deKkT peakuuu cropanus B kuciopoge 100 r
amoMuHus (cTangaptabie yeinoBus). AHegp (Al203)= - 1676 x/Ix/ Mok,

Tema 6 Pacmeopul

1) B pesynbrate mponyckanuss KapOon(4) okcuaa uepe3 pactBop Hatpuii
ruapokcuaa odpazoBasiock 800r 5,3% - HOoro pactBopa cojabl. OnpeaenuTs 00beM
KapOon(4) okcuma, noueamni Ha peakifuio.

Tema 7 Pacmeopwi s1ekmpoaumos

1) Hanucatp noimHOE ¥ COKpaleHHOE HOHHO-MOJIEKYIISIPHbIE YPaBHEHHUS

NiSOs + 2NaOH - Ni(OH), + Na;SO4
2) Hamucarb moJIHOE HOHHO-MOJICKYJISIPHOE M MOJICKYIISIPHOE YPaBHEHUS
Fe,O3 + 6HY > 2Fe3* + 3H,0

3) OmpenenuTh KECTKOCTh BOJBI, €CIM OHA COJCPKHUT HOHBI KalbIUsi B
koHuentpamuu 0,1095 r/ 1 u nonsl Maruus B kKoHreHTparuu 0,0365 r / 1.

Tema 8 OxkucnumenvHo — 60cCMAaHOBUMENbHbBLE PEaAKYUU

1) PacctaBuTh B ypaBHEHUH KOI(DPHUIIMEHTHI METOJOM BJICKTPOHHOTO
OajlaHca W paccuuTaTh Maccy okcuja cepbi(4), kotopas obpasyercss u3 1 TOHHBI
xkenesnoro komuenana (FeSy) FeS; + O, — Fe,03 + SO,

Tema 9 Onexmpoxumus. Ianveanuueckuti snemenm. Kopposzus memainnos.

Inekmpoaus
1) CoctaBUTh CXeMy M 3alUcaTh MPOIECChl PabOThI CTAHIAAPTHOIO
rajJbBaHUYecKoro sjaementa: Cu | Cu(NO3): | | Sn (NOs), | Sn

2) 3amucaTh DJIEKTPOXUMUYECKHE TPOIECChl, KOTOPbIC MPOUCXOIAT MPH
KOPPO3WH Mapbl HUKENb — 30JI0TO B HEUTPAJILHOM cpefe.

3) Kakyio maccy MapraHiia MOKHO IOJYyYHTh Ipu 3aekTpoiuse 300 T
pactBopa HuTpaTa Mapranua(2). CoctaBbTe CXEMY 3JIEKTPOIU3A.

Tema 10 Xumus memannos

1) Kakyio maccy Oapusi MOKHO IMOJYYHTH DJICKTPOIHM30M 5 KI XJIOpHIA
6apusa? CocTaBUTh CXeMy MpoIiecca.

2) Beruuciute TemmoBoi 3¢¢ekT peakiuu ropeHus B kuciopoae 100 r
ATIOMHUHUS (CTaHAAPTHBIE YCIOBHUS)

AHCs,. (AI:03) = - 1676 k]I /Monb

3) Paccuntarh 00beM BO31yXa, HEOOXOIUMBIN it okucieHus 3,4 xr PbS.
Kakyro maccy cBUHIIa MOKHO TIOJTYYHUTh U3 3TON Macchl PbS?

4) Kakyio peanbayto maccy umerot 1,806 - 10?* atromos Hno6usa? Msmenurcs
U Macca, eciu Temneparypa nossicutcs A0 300°C, a naBnenue no 5 atm.? OTBeT
apryMEHTPUYHTE.

5) Berumcimre Maccy cyiabpuaa MOJUOACHA, Uil CKHTAHUS KOTOPOTO
U3pacxooBaHo SM° Bo3ayxa. PaccraBbTe KOA()(QUIMEHTE B yPaBHEHHH METOIOM
anekTpoHHOro 6ananca. M0S;+0,=M003+S0;

6) Cxombko MOJb HOHOB Mn?* mpopearuposano ¢ uonamu OH, ecim
oOpazoBanoch 178 rpamm ruspokcua manrana (I1).

Tema 11 Xumusa nememanios
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1) Kakas macca THApPOTeH Xjopuaa oOpa3yeTcs NIpH B3aWMOJCHCTBUHU
BOZIOpOa ¢ 5 M xJ10pa (YCIOBUS HOPMAJIbHEIE)?

2) Ilpu mpomyckanuu Bo3gyxa o0beMoM 2 M° (H.y.) 4epe3 pacTBOP
Ca(OH), o6pa3oBaics kanbluii kapOoHar Maccod 3 rpamma. Omnpenenute
MaccoByo j0Jt0 kapooH (1V) okcuna B Bo3myxe.

3) Bbuuciuth, Kakyw0 MacCy aMMOHHHA Cynb(dara ciemyer B3siTh, YTOOBI
BHECTH B IIOYBY Ha Iuiomaaps lrexrap a3otr Mmaccou 0,5 TOHHBI.

4) Tlpm B3ammopeiictBuu 16 Tpamm pacTBopa CyJb(GATHOH KHUCIOTHI C
pacTBOpoM Oapuii XxJiopuja BbITIAT OCAJOK Maccol 5,7 rpamm. Beraucauthb
NPOLEHTHYIO KOHLIEHTPALUIO CYJIb(PAaTHON KUCIOTHI.

Tema 12 Hmoeosas konmponvHasa paboma

3aaHus K UTOrOBOM KOHTPOJIBHOM pabore

1. PaccuuraiiTe OTHOCHUTENIBHBIE MOJIEKYJSPHbIE W MOJISIPHBIE MaccChl
coenunennii: FeoOs Na,COs; HazoBute XUMHUYECKHE 3JIEMEHTHI, KOTOPHIC
BXOJISIT B COCTaB JaHHBIX COCIMHEHUIA.

2. Ompenenure mnojoxeHue B llepuoguueckoil cucTtemMe M COCTaBbTE
ANEKTPOHHYIO Gopmyny anementa Ne 22. Ompeaenure XUMUYECKUHA XapakTep
AIIEMEHTA.

3. Ompegenure TUIBI XWMHUYECKUX CBA3EH MEXAYy OJJIEMEHTaMH B
coenunenun: HCIL. HazoBute Qusnueckue cBOICTBAa BelIecTBa, 0OPa30BaHHOTO
JaHHBIMH MOJIEKYJIAMH.

4. OcyuiecTBUTE NMPEBPAICHHUS:

Zn — ZnO — 2ZnSO4 — Zn(OH);

Onpenenute Kiacc, BUJ U Ha3BaHHE COEIUHEHUH, KOTOpPbIE MPUHUMAIOT
y4acTue B MPEBPAIICHUSIX.

5. PacTBOpBI — 3TO: @) BEIIECTBO; 0) CUCTEMA; B) DJIEMEHT ?

PaccuuTaiiTe Maccy BOJBI U PACTBOPEHHOT'O BEIIECTBA JJISI MPUT OTOBJICHHUS
510 r pactBopa 8% (IIPOLIEHTHOI) KOHLUEHTPALIH .

6. HanmummTe monHoe U COKpaIieHHOEe HOHHO-MOJIEKY/ISIpHbIC YpaBHEHUS

NiSOs + 2NaOH > Ni(OH), + NaxSO4

/. Paccunraiite CTENEHM OKHCIEHUS 3JEMEHTOB, KOTOPHIE YYacTBYIOT B
peakuu. Mg + HCl — MgCl, + H;

PaccraBbTe K03()PUITMEHTH METOOM JIEKTPOHHOTO OajaHca.

8. CocraBpTe cXeMy M 3allUMIIMUTE NPOLECChl pabOThl CTaHIAPTHOTO
raJibBaH4ecKoro 3mementa: Cu | Cu(NO3). | | Sn (NOs)2 | Sn

Bapuanum 3a0anuii ons cmyoenmos 3a0unou popmul 00yueHus.

Pemmth 3aganus:

1. Paccumraiite Mmaccy mWHKa, HEOOXomumyto s momydeHus 2007
Bojopona  (M3MEPEHHOT0 TMpPH  CTaHAAPTHBIX  YCJIOBHUSX) IO  PEaKIUU
B3aMMOJICUCTBHSI IIMHKA C PACTBOPOM XJIOPUTHOU KUCIIOTHI.

2. CocTaBbTe DSJEKTPOHHYIO M BJEKTPOHHO — Tpaduueckyro (Hopmyibl
anemeHnToB Ne 20, 35, 40. Onpenenuth MOJIOKEHUE B MEPHOTUICCKON CHCTEME
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H.M.Menneneea (mepuoj, CEMEHCTBO, TIpYINa, MNOATPYIIa), XUMUYECKUN
XapaKTep U BO3MOXKHbBIC CTETICHU OKUCICHUS JAHHBIX SJIEMEHTOB.

3. CocraBbre rpaduueckyro dopmyny BemectBa. Onpenenutre THUIIBI
XUMHUYECKOU CBSI3M MEXAy aneMeHTaMu. Oxapaktepusyite (Gpu3nyeckue CBOMCTBA
JTAHHOT'O BEIIECTBA, UCXOJIS U3 THUIIAa XUMUUECKOMN CBSI3U.

V K2C03 PH3 CSzo NI(OH)z

4. Onpenenure Kiacc, BUJ U TATe HA3BAHUE COCIMHEHUSIM:

Te03, SI'(OH)Q , CI'C13, H, WO, , MnOHN03 , KH>AsOq4

Oxapakrepusyiite xumudeckue coiictsa Bemects Ca(OH)2, H,CO3

5. a).Hamumwure BbIpakeHUE I pacdyeTa KOHCTAHThI paBHOBECHUS B
cucreMe: COyry + Ciry «22CO(

Kak moBnusier Ha cOCTOsSTHUE PAaBHOBECHS YBEJIMUCHUE JIABIICHUS B CUCTEME
B 3 paza?

0) KaK U3MEHUTCS CKOPOCTh PEAKIUMU IMPU TOBBIINICHUU TEMIIEpaTyphl Ha
30°C (y=2) ?

6. Paccunraiite TeroBoit 3¢ ekt peakuuu cropanus B kuciopoge 100 r
amomuHus (ctangapTabie yeiaoBus). AHosp (Al203)= - 1676 x/Ix/ MoJb.

7. B pesynbraTe mpomyckanus Kap6oH(4) okcuma depe3 pactBop Hatpwuit
ruapokcuaa odpazoBasiock 800r 5,3% - HOro pactBopa coasl. Onpenenute o0beM
KapOoHn (4) okcuaa, momeamnii Ha peaxIuio.

8. 1. Hanuinte mojHOE M COKpAIIEHHOE NMOHHO-MOJIEKYJISIPHBIE YPABHEHHUSI

NiSO, + 2NaOH = Ni(OH)z + Na,SOq4
2. Hanumute noiHoe HOHHO-MOJIEKYISIPHOE U MOJIEKYJISIPHOE YpaBHEHUS
Fe,O; + 6H" > 2Fet + 3H,0

9. PaccraBpTe B ypaBHCHMH KOI(POUIMEHTHI METOJOM 3JICKTPOHHOTO
OamaHca M paccuuMTalTe Maccy okcuiaa cephl (4), koTopas oopasyeTcss u3 1 TOHHBI
xenesHoro komdenana (FeSy). Iporecc mporekaeT Mo ypaBHEHHUIO:

FeS,; + O, — Fe,03 + SO,

10. CocrtaBbTe CcXeMy M 3alMIIATE MPOLECCHl PabOTHl CTAHIAPTHOTO
rajJbBaHUYecKoro sjaementa: Cu | Cu(NO3). | | Sn (NOs), | Sn

11. 3anumure 3MEKTPOXUMHUYECKHUE MPOLIECCHI, KOTOPHIE MPOUCXOAST MPHU
KOPPO3HH Iapbl HUKEIb — 30JI0TO B HEUTPAIIBHOU CpEIE.

12. Kakyro maccy mapraHila MOXHO TOJYy4uTh Tpu siektponmse 300 T
pactBopa HUTpaTa Mapranua(2). CoctaBbTe CXeMy 3JIEKTPOIU3A.

13. Ha tutposanue 0,05 n Boasl m3pacxomoBamu 4.8 - 10° 1 0,1 w
pactBopa HC1. UeMy paBHa kapOOHATHAas1 )KECKOCTb BOJbI?

14. Kakag macca kaiusi mpopearupoBana € BOJOH, €CIM INPHU PEAKLHHU
oOpa3zoBainoch 240 TUTpOB BoJopoaa (YCIOBHS HOPMAIbHBIC)?

15. Kakas macca kpuctamtoruapara Al(NOs)z - 9H20, HeoOxomuma st
npuroroBieaus 300 r 12%-ro pactBopa AI(NO3)3?

16. M3MeHUTCA 1M OKpacka METHUJIOpaHXa B AaHOJHOM M KaTOJHOM
AIIEKTPOJIUTE BO BPEMs DJIEKTPOJIM3a BOAHOTO pacTBopa Hutpata ososa (I1)? OTer
MOJITBEPIUTE CXEMOM.

17. 3akonunte ypaBHenue peaknun: V. + HC1 + HNO; = VC1, +.....
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[Ipu nomouu 3nmekTpoHHOro Oananca paccraBbre kKod(h@uimentol. Kakoit
AJIEMEHT BOCCTAHABIIMBAETCS BaHAIUEM?

18. Ha peakuuto B3aumojneicTBust 15 r MonubieHa ¢ KOHUEHTPUPOBAHHOM
HUTPATHOM KuUcIOoTOW ObuIO mM3pacxoaoBaHo 400 r pactBopa kucinoThl. KakoBa
MPOLIEHTHAsI KOHLIEHTPALUs KUCIIOThI?

19. BeiuucauTh Maccy Maprasia, KOTOpyr MOKHO BOCCTAaHOBUTH KapOOHOM
u3 nupostro3ura (60% MnQO3) Maccoit 3 TOHHBI, €CIH 3TOT MPOLECC COOTBETCTBYET
ypaBHenuto: MnO; + 2C - Mn + 2CO

20. Kaxkas macca okcupa cepsl (1V) oOpasyercst mytem HarpeBanusi | TOHHbI
’KeJIe3HOro Kosrdenana, coaepikariero 38% FeS,. 4FeS; + 110, 2 2Fe;03 + 850,

21. Bbluncnute Maccy MM, KOTOPYIO MOXHO TMOJY4YUTh M3 2 TOHH
xanpkornupura (100% CuFeS;), ecnu npakTryeckuii BEIXOA MeU COCTaBisieT 86%.

22. Bpruncnutre o0beM BO37yXa, HEOOXOAMMBIM JJIsI CKUTaHUS 2 TOHH
cyabdua nuHKa (IpH H.Y.).

23. Paccuuraiite Maccy nuHKA, HeoOXxomumyro i moiydeHuss 200 1
BOJOpOJa  (M3MEPEHHOTO TPH  CTAHAAPTHBIX  YCIOBUAX) IO  pEaKIUH
B3aMMOJICHCTBUSI IIMHKA C PACTBOPOM XJIOPHUIHOU KUCIIOTHI.

24. B pesynbraTe nponyckanusi kapoon (1V) oxcuna depes pactBop HaTpuit
ruapokcuaa oopazosanock 800 rpamm 5,3%-Horo pactBopa conbl. OmnpenenuTtb
o6bem kapOoH (1V) okcuna, momeanui Ha peakiuio.

6.5 Bonpochl /It NOATOTOBKH K IK3aMeHY

1) Ilepeuncnure OCHOBHBIE XUMHUYECKHE MNOHATHS. [laliTe omnpeneneHus
NOHSATUI: MOJIb, MOJISIpHas Macca. Kak Ha nmpuMepe paccyuTaTh MOJISIPHYIO Maccy?

2) CdopmynupyiiTe 3aKOH COXpaHEHHS Macchl. KakoBbI MpUMEpPHI €ro
JNEUCTBUS U PACUEThl 10 YPABHEHUSIM XUMUUYECKUX PEAKIIHI?

3) Maiite ompeneneHus MOHSATUM: XUMHUYECKOTO SKBHBAJICHTA, MOJISPHOU
Macchl S3KBHUBaJIeHTOB. Kak paccuuTaTh 3KBUBAJIEHTHI M MOJISIPHBIE MAacChl
SKBUBAJICHTOB 3JIEMEHTOB U COEIMHEHUI?

4) Kak popmynupyercs 3akoH dKkBUBaJIeHTOB? [IpuBeauTe MareMaTH4yecKoe
BBIPA)KCHUE 3aKOHA.

5) Kak dhopmymnupyetcst 3akon ABoraapo? [lpuBeaute crneacTBust U3 3aKOHA
ABorazipo: yucio ABoraapo, MOJbHBIN 00bEM, OTHOCUTEIBHAS TIOTHOCTH OJTHOTO
rasza no apyromy. IIpuBeaure npumepsl €ro A1eMCTBUS.

6) KakoBbl COBpeMEHHBIE MPEACTABICHHUS O CTpoeHHH atomMoB? JlaiiTe
ONPEAECICHUE TOHATUH: SApPO, HW30TOMBI, MPUPOAA DSIJIEKTPOHOB, 3JIEKTPOHHOE
obmako. KakoBa cymHoCTh 1 MHPOPMATUBHOCTH JIEKTPOHHBIX (popmyin?

7) Kakue Bpl 3HacTe kBaHTOBbIC umcia? [IpuBeawte mpuMepbl HX Kak
SHEPreTUYECKUX XapaKTEPUCTUK AJIEKTPOHOB B AJIEKTPOHHOM OOJIaKe.

8) 3HaueHUs KaKUX KBAHTOBBIX YHCENI HUCIOJB3YIOTCS MPU COCTABICHUU
anexkTpoHHbIX Qopmyn? IlpuBenute mnpumepsl. CdhopmynupyiiTe mnpaBuiia
Kneukosckoro, Xynna, npunnun [laymnu.

9) Uto o3HayaeT BaJICHTHOCTb, CTENEHU OKHUCJICHUS aTOMOB 3JIEMEHTOB?
KakoBo cxoncTBO 1 pasnuuue 3tux noHatui? [IpuBeaure npumMepsl pacueToB.
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10) Yro o3HayaeT SHEPrus HMOHHU3AIMH aTOMOB? ODHEpPrus CpPOJCTBA K
anexkTpony? IlpuBeauTe 3aKOHOMEPHOCTH UX U3MEHEHHUS B TJIABHBIX MOATrPYIIAX,
B [IEPHOJIaX C YBEIMYEHUEM MOPSAIKOBBIX HOMEPOB AJIEMEHTOB.

11) KakoBa cTpykTypa u HHOOPMATHBHOCTh [lepHOIMYECKON CHCTEMBI
anemenToB J[.M.Menneneena?

12) TIlpuenute ¢opmymupoBky JI.M.MeHneneeBa ©u  COBPEMEHHYIO
dbopmynupoBky Ilepuonnueckoro 3axona JI.M.MenneneeBa. KakoBbl mpuMepbl
JercTBUA 3aKoHa?

13) KakoBbl 3aKOHOMEPHOCTH HW3MEHEHHUsI CBONCTB DJJIEMEHTOB B
3aBUCUMOCTH OT UX TojiokeHUss B Ilepuoanueckoil cuCTEME 3JIEMEHTOB
J.A.Menneneena?

14) Kakue cymecTBYIOT TUIBI XUMUYECKUX CBs3eil? lIpuBenure mpumepsl
3aBUCUMOCTH CBOMCTB BEIIECTB OT TUIA CBA3EH, KOTOPHIE B HUX PEATU3YIOTCS.

15) KakoBa CylHOCTh KOBaJE€HTHOW MOJISIPHON M HEMOJISIPHOU CBSI3U?

16) B uem cymHOCTh MOHHOM CBsi3u? KakoBbI CBOICTBA BEIIECTB C MOHHOU
CBA3BIO?

17)  OxapakTepusyiiTe MeETAIMYECKYyl0 CBA3b. Yem oOycioBieHa
TEIUIONPOBOIHOCTh METAIJIOB U 3JIEKTPOIIPOBOTHOCTH?

18) UYrto Takoe odyeKTpooTpHIaTesbHOCTE?  [IpuBemutTe  mpUMeEpbI
UCITIOJIB30BaHUS 3HaUeHUN D0 U1l ONpeAesieHHs] TUIIA XUMUYECKON CBA3U MEXIY
aTOMaMU 3JIEMEHTOB.

19) Kakue OniBator TeruioBble 3¢ (EKThl XUMHUYECKHX peakuuii? JlaiiTe
OTIpeJICNICHHs peakIuil 3HI0— U dk30Tepmuueckux. Chopmynupyite 3akon ['ecca
U CJIEACTBUA U3 HETO.

20) Yto HazbiBaeTcs sHTponuei? Ee cylmHOCTh, NCMOJb30BAHUE B KAUECTBE
KpUTEpUS 7151 ONIPEACIICHUS BEPOSITHOCTU MIPOTEKAHUS PEAKIIMH.

21) [aiitre ompenenenue 3Heprun ['mb6ca. Kak ucmons3yercss M3MEHEHHUE
sHeprun [mbOOca s ompeneneHuss BO3MOKHOCTH TPOTEKAHUS PEaAKIUH?
[IpuBeaute mnpumep pacyeta u3MeHeHHs »HHeprun [uO6Oca B CTaHIAPTHBIX
YCIIOBUSIX U IIPU TEMIEPATypax, OTIIMYAIOIIUXCS OT CTAaHAAPTHBIX.

22) Kak paccuuThIBalOTCS HU3MEHEHHUE SHTAJbIIUM, SHTPONUU, SHEPTUU
['u66ca? [IpuBenute mpumep sHeprun [ n66ca, Kak KpUTEPHs CAMOTIPOU3BOIBLHOTO
MPOTEKAHMS] XUMUYECKUX PEAKIIUH.

23) TlpuBenute KiIacCHUpUKAIUIO TepMOXUMUYIECKUX dPdekToB. UTto Takoe
TEIUioTa 00pa3oBaHMs, TEIJIOTAa pAa3lI0KEHUs, TEIJIoTa CrOopaHus, TEIIoTa
pacTBopeHus?

24) Yto o3Ha4yaeT CKOpPOCTh XuMUueckux peakuui? IlpuBegure mpumep
pacyeTra, €JUHULIBI U3MEPEHHUSI CKOPOCTHM XMMHUYECKHX peakiui. Kak 3aBucut
CKOPOCTh OT MPUPOABI PEAreHTOB, TEMIIEPATYyphl, KOHLEeHTpanuu? Hanummure
KUHETUYECKHE YPABHEHUSI TOMOT€HHBIX U T€TEPOTEHHBIX PEAKIIUM.

25) Kakume peakuuu Ha3bIBAlOTCA OOpAaTUMBIMU U HEOOPATUMBIMU?
OxapakTepuzyuTe COCTOSHUE XMMUYECKOTO PAaBHOBECHS PEaKIINH.

26) MoxHo 5u cMemarb xumudeckoe paBHoBecue? Cdopmynupyiite
npunuun Jle [larense.
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27) KakoBbl ycloBHS XHMHYECKOro paBHOBecus? Kak 3ammchiBaetcs
KOHCTaHTa paBHOBecusa? OT KakuX (PaKTOPOB 3aBUCUT KOHCTAHTA PABHOBECHS
XUMHUYECKOU peakiuu?

28) Kakue cymecTByOoT crocoObl YCKOpEHHUsI XUMUYECKUX peakuui? Uto
TaKo€ KaTanus?

29) Kakue Bol 3naere okcuanl? [IpuBenure ux cocras, BUIbI, (GPU3NUECKUE U
XUMHUYECKHUE CBOMCTBA, MOJIyUYCHUE.

30) Kakue Bb1 3Haere rumgpokcunbl? UTo Takoe OCHOBaHMS, KHUCIJIOTHI,
amdoTtepHbie THAPOKCUABI? OMUIINTE UX XUMUYECKHUE CBOMCTBA.

31) Jladite ompeneneHUe TOHSATHIO: pacTBOphl. Kakue OBIBAIOT BHIBI
pactBopoB? KakoBbI criocoOBI BBIpaXKEHUsI KOHIICHTPAILIMI pacTBOPOB?

32) Uto Takoe pacTBOPUMOCTH BEIIECTB B BOJE¢ (KaK CMOCOOHOCTh U Kak
KOJIMYECTBEHHAs XapaKTepucTtuka BeriecTBa)? Kak 3aBUCHUT pacTBOPUMOCTH OT
TEMIIEPaTypPhl U JIABJICHUS JJIsI TBEPABIX BEIIECTB U JJISI Ta30B.

33) Kakue cBoiicTBa  pacTBOpoB  HednekrponuToB?  IIpuBenure
dbopMyTUpPOBKH 3aKOHOB Payrsi.

34) KakoBa CyIIHOCTb SIBJICHUS JJIEKTPOJIUTUYECKOW AUCCOLMAIUN?
[IpuBenure mnpu3HAKU DJJICKTPOJUTOB. Kakue 3JIEKTPOIUTHI CHUIIbHBIC, KaKue
cnabwie?

35) IlpuBenutre mnpuMEp OCHOBAHUM, KaK OdJIEKTPOJUTOB. WM300pazute
rpaduueckue Gopmyibl, XUMHUYECKUE CBs3H. llpuBenute cXembl IHUCCOIMAIUU
CWJIBHBIX U CJIA0BIX OCHOBAHMIA.

36) IlpuBeaute mpuMep KUCIOT, KakK »dJIEKTpoauToB. M300paszute
rpaduyueckre (HOpMyIbl, TPUBEAUTE CXEMbI AUCCOLMAIMU CHJIBHBIX W CIA0BIX
kuciioT. KakoBa MHIMKAIUS KACTIOT B pacTBOpax?

37) Kakue KOJIMYECTBEHHBIC XapPAKTEPUCTUKU IIpoIecca AUCCOLUAIN?
[TpuBeauTe npuMepsl 0003HAYEHUS, pacyueTa.

38) Uto Takoe nauccormumanuss Boabl? HMoOHHOE NpPOU3BEACHUE BOMBI?
Bonopoausiii mokasarens (pH)? IlpuBenute npuMepsl HHAUKATOPOB.

39) Kakme peakuuu B pacTBopax »djekTposuToB? HazoBute ycnoBus
HEOOpaTUMOTO  TMPOTEKAaHWUs  HMOHHBIX  peakiuid. [lpuBenute  mpumeps
MOJIEKYISIPHBIX, HOHHO-MOJIEKYJISIPHBIX, COKPALIEHHBIX HOHHBIX YPABHEHHUI.

40) [laiite ompeaeneHUE TUIPOJIHN3Y, KaK YaCTHOMY CJIy4ar0 HOHHBIX
B3auMogencTBuil. Kak ocymiecTBiseTcss ruiponn3 B pacTtBopax coseil? KakoBbl
MPEANOCHUIKY MpoTeKanus ruaponusa? [lpuBeaure npuMepsl ypaBHEHUN peakuid
TUAPOIIU3A.

41) IlpuBegute o0OIIME TMOHATHA O JUCHEPCHBIX cucTtemax. Kak
KJIacCU(ULIMPYIOTCS AUCTIEpCHbIE cucTteMbl? [Ipumepsi.

42) KakoBa CyYIIHOCTh MPOILIECCOB OKHUCJIEHUS U BOCCTAHOBIICHHMS?
[IpuBenure mpuMeEpbl OKUCIWTENIEM WM BOCCTaHOBUTENEW. Kak paccuumThIBarOTCS
CTEMEHU OKHUCIICHUS DJIEMEHTOB?

43) Kak u3MEeHSII0TCSI CTENIEHU OKHUCJICHUS SJIEMEHTOB B XOJI€ OKUCIUTENbHO-
BOCCTaHOBHTENBHBIX peakuuid? [IpuBeaure npumepsl.
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44) Yro Takoe 3JeKTpoJHble NMoTeHUHaNbl? [IpyunHa MX BO3HUKHOBEHHS,
0003HayYeHue, eIMHULIBI U3MEPEHHUSI, 3aBUCUMOCTh OT KOHIIEHTPAIUHU 3JIEKTPOJINTA
B pacTBOpE.

45) Yto Ha3bIBaeTCS TAIbBAHUUYECKUMU dJIeMeHTaMHu? B 4emM ux CynHocTh?
[IpuBeauTe cXeMbl XHMHYECKHX IIPOLIECCOB IMpH padoTe TalbBaHUYECKOTO
sanemeHTa. KakoBbl kputepun BbiOOpa aHoma W katojga? Kak paccuuThiBaeTcs
3/1C? KakoB XxuMu3M pabOThl CBUHIIOBOTO aKKyMYyJsiTopa?

46) Uto Ha3bpIBaeTCs 3JIEKTPOXUMHUYECKOM Koppo3ued meramioB? KakoBel
YCIOBUS BO3HHKHOBEHHSI U TNPOTEKAHUS DJIEKTPOXUMHUYECKOW KOpPpO3UHU?
[lokaxxuTe mnpuUMEp XHMMH3Ma KOPPO3HMOHHBIX MPOLECCOB B 3aBUCUMOCTH OT
COCTaBa IJEKTPOJIUTA.

47) Yto Ha3pIBa€TCS JIEKTPOJIM30M pacTBOPOB M paciuiaBoB? Kak 3aBucsr
IPOLIECCHl U MPOAYKTHI 3JEKTPOIU3a OT MAaTepualia aHOAA, COCTABA U COCTOSHUS
anektposuta? IIlpuBeauTe npuMepbl IPUMEHEHUS IEKTPOIIN3A.

48) JlaTh XapaKkTepUCTUKY S-, P-, d- u f — MeTanI0B 1Mo MmiaHy:

— CTPOEHHE aTOMa;

— BO3MOJKHBIE CTEIIEHU OKUCJIEHUS;

— XUMUYECKHI XapaKTep JIEMEHTA,;

— TUIIbl XUMUYECKHUX CBSI3€H, KOTOPBIE MOXKET PEAIM30BATH AJIEMEHT;

— (u3nyeckue cBONCTBA. AJIIOTPOITHBIE BUIOM3MEHEHUS;

— XUMUYECKHE CBOMCTBA: OKUCIUTEIBHO-BOCCTAHOBUTENIbHBIE CIIOCOOHOCTH,
B3aMMOJICHCTBHE C TIPOCTBIMH OKUCIUTENISIMM, B3aUMOJEUCTBHE CO CIIOKHBIMU
OKHUCJIMTEIISIMH;

— HaXO0>JICHHUE B NIPUPOJIE;

— TOJIyYEHUE;

— IPUMCECHEHMUE;

— Ba)KHEHIIINE COCTUHEHUS.

49) Jlats xapaktepuctuky Hemeramios IV, V, VI, VII rpynn u Bogopoaa 1o
IUIAHY:

— CTPOEHHUE aTOMa;

— BO3MOJKHBIE CTEIIEHU OKUCIICHNUS;

— XUMHUYECKUM XapaKTep DJIEMEHTA,;

— TUIIBI XUMUYECKHUX CBS3€H, KOTOPBIE MOXKET PEAIIM30BATh 3JIEMEHT,

— (u3nyeckue cBOMCTBA. AJIIOTPOITHBIE BUIOM3MEHEHUS;

— XUMUYECKHE CBOMCTBA: OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE CIIOCOOHOCTH,
B3aUMOJCMCTBUE C TNPOCTBIMU OKHCIUTEISAMHM, B3aHUMOJEHUCTBHE CO CIIOKHBIMU
OKHUCIIUTEIISIMY;

— HaxOXKJECHHE B IPUPOLE;

— IIOJIyYECHUE;

— IPUMEHEHHE;

— BOKHEUIIINE COCTNHECHMUS.

6.6 IIpumepHasi TeMaTHKa KYPCOBBIX padoT
KypcoBbie paboThl HE TPEAYCMOTPEHBI.
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11. Koszupon, N.JI. N30panHble pa3aeinbl Kypca 001Ied XMMUN U BApUAHTbI
KOHTPOJIbHUX 33JJaHUM C IPUMEHEHUEM PEUTUHIOBOM CUCTEMBI OOYUYECHHUS U
koHTposis 3HaHui ctyneHtoB [Teker] / .. Kosupon. — Anmuesck:JIT'MU, 1997. —
152c¢.

12. Kosupon, N.JI. CrnernuanbsHbie pa3ensl Kypca 001Ieit XumMum,
71a00paTOPHBIA MPAKTUKYM U BapUaHThI KOHTPOJBHUX 3aaHuii [ Teker] : yueo.
nocobue s cryaeHToB TexH. cnell. / W.J. Kosupon. - Anuesck:JII'MU, 2002. —
164c.

13. Koszupon, N.JI. U30panHble pa3ieinbl Kypca 001ield XUMUU U BapUaHThI
KOHTpOJIbHUX 3anaHuii [Tekct] : yueb.mocooue / U.J1. Kosupoa. — AndeBck:
JAT'MMU, 2002. — 198c.

14. Kosupon, W.J[. Xumus meramioB [Tekcrt]: yue6.mocobue /
N.1.Ko3upon, JI.N.EsceeBa. — AnmueBck: Jonl'TY, 2007. — 217c. . To xe
[DnexTpoHHbIN pecypc]. — Pexum nocryna:
http://library.dstu.education/download.php?rec=15466

Yyeono-memoouueckoe ovecneuenue

15. Mertoauueckue yka3zaHHUs K BBIMOJHEHHUIO JTAOOpPATOPHBIX paboT IO
Kypcy «O06mast xumus» (1711 CTYIAEHTOB TeXHUUYECKUX crenunanbHoctet) [Tekct]:
meron. pek. / aBT.- coct.. JI.Il. Kymnapea. — AmueBck: Joul' TY, 2012. — 71 c.;
To xKe [ DneKTpOHHBIH pecypc]. — Pexum JIOCTyTIA:
https://www.library.dstu.education/download.php?rec=67290

16. Meroandeckue ykazaHusi K u3ydeHuto TeMbl «Kiacchl HeopraHM4ecKux
coeMHEHUW» (s cTya. 1-To Kypca TEXH. CHell. JHEBHOH M 3a04HOM (opMm
oOyuenust) [ Tekcr]: Mmeroa. pek. / aBt.- coct.: JI.I1. Kymnapesa, E.}O. Pamazanoga.
— AnueBck: JouI'TY, 2015. — 31 c.; To xe [DnekTpoHHbI pecypc]. — Pexum
nocryma: http://library.dstu.education/download.php?rec=93743

17. Mertonuueckue ykazaHusi K U3y4eHUIO TeMbl «OCHOBHBIE TMOHATHUS U
3aKOHBI XUMHUW» (I CTyA. 1-To Kypca TEXH. CHell. JHEBHOW M 3a04HOU (opMm
o0ydenus) [Tekct]: meTon. pek. / aBT.- cocT.: E.}O. Pama3zanoBa. — AmdeBcKk:
Houl'TY, 2017. — 23 c.; To xe [DnexkrpoHHbI pecypc]. — Pexum noctymna:
http://library.dstu.education/download.php?rec=104124

18. Metoauyeckne yKazaHWs K HM3YUYCHHIO TEMbl «DIEKTPOXUMHS.
lNanbBaHMueckuit 3eMeHT» (Uil CTyA. 1-ro Kypca TeXH. CIell. JHEBHON U 3a04HOU
dbopm oOyuenus) [ TekcT]: meTon. pek. / aBT.- cocT.: E.}O. PamazanoBa. — AT4eBcK:
Houl'TY, 2017. — 14 c.; To xe [DnekTpoHHBIM pecypc]. — Pexum pocrtyna:
http://library.dstu.education/download.php?rec=104122

19. Meronuyeckne yKa3aHUST K TPAKTHYCCKAM 3aHATHSAM Ha TEMY
«Onextpoxumusi. Kopposust meramioB» (mis cryd. l-ro Kypca TexH. CHEl.
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JHEBHOM M 3a0uHOil popm o0yuenus) [Tekcrt]|: meton. pek. / aBr.- coct.: E.C.
boxxanoBa. — AmueBck: I'OY BIIO JIHP «doul'TY», 2018. — 17 c.; To xe
[DIIeKTpOHHBIN pecypc]. — Pexum JIOCTyma:
http://library.dstu.education/download.php?rec=106920

20. KouTposbHbIE 3aJaHHs 1O Kypcy OOIIed M HEOpPraHu4eCKOW XUMHM:
PaznaTounslii MaTepuan (i CTYACHTOB TEXHHUYECKUX creruaibHocTel) [Tekcr]:
Meton. pek. / aBT.- cocT.:. E.JO. PamazanoBa. — Amuerck: ['OY BIIO JIHP
«Toul'TY», 2018. — 132 c.

21. Metoauyeckue ykazaHus K U3y4eHHUIO TeMbl «OKUCIUTENHHO-
BOCCTAHOBUTEJIbHBIC peakIum» (1 cTy. 1-To Kypca TeXH. CIiell. THEBHOU U
3aouHol hopm o0yuenus ) [ TekcT]: meron. pek. / aBT.- cocT.: E.}O. PamazanoBa. —
Amgesck: JIonI'TY, 2019. — 10 c.; To ke [DnekTpoHHbIii pecypc]. — Pexum
nocryma: http://library.dstu.education/download.php?rec=115264

22. MeTtoauyeckue ykazaHus K u3y4eHuto TeMbl «CTpoeHue atoMay (JJ1s
cTya. 1-To Kypca TexH. criell. THeBHOU u 3a04HOM ¢opm oOydenus) ) [Tekcr]:
MeToj. pek. / aBT.- cocT.: E.}O. Pamazanoa. — AmueBck: ol TV, 2019. — 25 ¢.;
To e [DnekTpoHHBIN pecypc]. — Pexxum nocryna:
http://library.dstu.education/download.php?rec=115266

23. Metoaudeckue yka3zaHus K U3yUYCHHUIO TeMbl « X UMHUYECKasi KHHETUKA U
XUMHYECKOE PABHOBECHE) MO JTUCHUIITUHE «XUMUS»: (IS CTYI. TEXH. criell. |
Kypca ouHoM U 3a0uHoi hopMm 00yu.) / cocT. E.C. boxxanosa; Kad. Meramtypruun
yepHbIX MeTaiioB . — AmueBck : ['OY BO JIHP Houl'THU, 2020 . — 28c.; To xe
[DnexTpoHHBIN pecypc]. — Pexum noctyna:
http://library.dstu.education/download.php?rec=123196

24. Metoaudeckue yka3zaHHs K U3y4eHHIO TeMbl «PacTtBopb» (s cTy. 1-
ro Kypca TeXH. CIell. THEBHOMW M 3a04HOM ¢opm 00ydeHus) [TekcT]|: meTon. pek. /
aBT.- cocT.: E.}O. Pamazanona, O.B. Uepnsk. — Amuesck: Joul TH, 2021. —33 c.;
To ke [DnekTpoHHbIN pecypc|. — PexxuMm nocrymna:
http://library.dstu.education/download.php?rec=125806

25. MeToauueckue yKa3aHUs K U3YYCHHIO TEeMbI «JIEKTPOIHU3» (sl CTYI.
1-ro Kypca TexXH. Crell. THEBHOUW 1 3a04HOU Gopm oOyuenus) [Tekcr]: meTon. pek.
/ aBT.- cocT.: E.}O. Pamazanora, O.B. Uepnsik. — Amuerck: Jloul TH, 2021. — 33 c.;
To xKe [ DNIeKTPOHHBI pecypc]. — Pexum JIOCTyIIA:
http://library.dstu.education/download.php?rec=125802

7.2 ba3bl JAHHBIX, 3JIEKTPOHHO-0MOJIMOTEeYHbIE CHCTEMBI,
HH(POPMALMOHHO-CIIPABOYHbIE U IOUCKOBBIE CUCTEMBI

1. Hayunas OuOmmotexka [lonl'TY: odunmaneHbiii caiT.— AJYeBCK. —
URL.: library.dstu.education.— TekcT: 3JIeKTpOHHBIA.

2. Hayuno-texanueckass 6mbnmorexka BI'TY um. Ilyxoma : odunmanbHbIi
caiir. — benropoa. — URL: http://ntb.bstu.ru/jirbis2/.— Tekct: 3neKTpOHHBIN.

3. KoHcynbTaHT CTyeHTa: 3JIeKTPOHHO-0nOroTeyHast cucremMa.— MoOCKBa.
— URL: http://www.studentlibrary.ru/cgi-bin/mb4x.— TekcT: 351eKTpOHHBIA.
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4. YHuBepcuteTckas OMOJMOTEKa OHJAWH: 3JIEKTPOHHO-OMOIMOTEUHAs
cuctema.— URL: http://biblioclub.ru/index.php?page=main_ub_red.— Texcr:
3JIEKTPOHHBIM.

5. IPR BOOKS: snexktponHo-0ubnnoTeunas cucrema.— KpacHOropck. —
URL.: http://www.iprbookshop.ru/. —TekcT: 3J1eKTpOHHBIA.

6. ObC UznarenbcTBa "VHuBepcuteTckas  OubIMoTeKa

omnaiu"_http://e.lanbook.com/

7. OBC UsnparensctBa "JIAHB": [caiit]. — https://e.lanbook.com/

8. Hudposas OnbImoTeKa IPR SMART: [caiT]. —
https://www.iprbookshop.ru/

9. HanmonanbHas 31eKTpoHHas OnbnuoTeka: [cant]. — https://rusneb.ru/

10. Poccuiickas ['ocynapcrBennast bubnuoteka: [caiir]. — https://diss.rsl.ru/

11. Hayunas osnexktpoHHas Oubnuoreka «KubepJlenunka»: [calT]. —
https://cyberleninka.ru/

12. Hayunas osnektponnas Oubnuorexka eLIBRARY: [caiir]. -
https://elibrary.ru/defaultx.asp?/

13. DOnextpoHHas OubOnmoreka «ACTpaxaHCKUW  TrOCYJapCTBEHHBIM
yHuBepcuteT» — https://biblio.asu.edu.ru

14. 3BC «Ynusepcuretrckas bubdnuoreka Onnaita» https://biblioclub.ru

15. Nadopmanmonno-6nbanoteunsiii komrieke «Ilomurexy»
https:/library.spbstu.ru
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8 MaTrepuajibHO-TeXHMYeCKoe obecnedyeHue JUCHUIITIMHbI
MarepuanbHOo-TeXHHUYECKass 0aza oOecrneuynmBaeT MPOBEICHUE BCEX BUJIOB
NesTENbHOCTH B Ipoliecce 00yueHus, coorsercTByeT TpedoBanusam GI'OC BO.

MartepualibHO-TEXHHUUYECKOEe 00ecTieueHre MPeACTaBICHO B TabauLe 7.

Tabnuia 7 — MarepuanbHO-TEXHUYECKOE 00eCIeueHne

Anpec
(MECTOMOJIOXKEHHUE)
y4eOHBIX
KaOMHETOB

HaumenoBanue 06OPYI[OB3HHBIX y‘le6HBIX KaOMHETOB

[Mxad BerTsKHOMN Tabnuna MenaeneeBa [lnuTka snekrpuyeckas, 402 riaBHBIN KOPITYC
OGapoMeTp, TaTbBAHOMETP, MPUOOP TSI DIIEKTPOIIN3a, YCTAHOBKA Jlaboparopust obmieit
XUMUHU
405 rnaBHBIN KOpITyC
JlaGoparopust o0mieit

JUTSI OTIPEJICIICHNS] SKBUBAJICHTHON MacChl METaJlIa, BEChI
TEXHUYECKUE, Pa3HOBECHI, CYIINIbHBIN MIKad (J1abopaTopHbIiN)
Harnsaasie mocobust (CTEHbI, TIIAKaThl, MAKETHI, HAOOPHI

XUMHUHN
XUMHUYCCKUX peaKTI/IBOB)
YucaeHHOCTh MoCcaIo9HbIX MecT- 30 JeIoBeK;
HNuTepakTuBHAs 10CKa, KOMIBIOTEPHI, IIIAHIIETHI, pa3AaTOYHBIN 406 ryaBHBIN KOPIYC
Martepuai ajs 1ab0paTOpHBIX padOT, BBITSKHOM mIKad, JlaGoparopust oOmiei
1abopaToOpHBI CTOJ MpenoaBaTeis, 1a00paTOPHbIE CTOJBI IS XUMHH
CTYJIEHTOB, YU4€OHBII CTEH, 000PyI0BaHUE TS JTAOOPATOPHBIX
pabor.

YucaeHHOCTh nocaa04YHbIX MCCT- 30 uenoBek




JIuct cornmacoBanus PIT/]

Paspabotan
CTapILIHii npernoaaBaTens kadeapsl

METaJlIypru4ecKux TeXHOJOTUH
(IOMKHOCTB)

%)Mz/& E.}O. Pamazanosa

(IOIKHOCTB)

(IOIKHOCTS)

H.o. 3aBexyromero kadeapoit MT

IIporokon Ne 1 3acenanus kadeaps
METaJITyprHYeCKUX TEXHOJIOIMH

Hexan dakynsrera MMIT

CornacoBaHo

[Ipencenarens MeToquueckoit

KOMHCCHH 110 HAIIPABJIEHUIO MTOATrOTOBKHA

18.03.01 «XuMuYeckast TEXHOJIOTHS

Havaneunk yue6Ho-MeTonuueckoro nenTpa

(moamuce) (®.U.0.)
(nmoamuce) (©.1.0.)
(moanuce) (D©.1.0.)

7/ 'W”?(/' H.I'. MuTtrykuHa

(nonnucn’j” (D.H1.0.)

ot 01.09.2023r.

/

L7 7 FO.B. UstomoB

(noanwucs) (D.H.0.)

%//2(7/7/ < H.I'. MuTtuukuHa

(nonnucs/’ (D©.H1.0.)

% £ O.A. KoBaneHko

(moanuce) (®.M1.0.)
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JInct n3MeHeHu U JOTIOJTHEHUI

HOMep HU3MCHCHUA, 1aTa BHCCCHUA N3MCHCHUA, HOMCP CTpaHUIbI AJI BHCCCHUSA

N3MEHEHUU

BbUJIO:

CTAJIO:

OcHoBaHue:

Iloanuce nuia, OTBETCTBEHHOI'O 3a BHECEHUE M3MCHEHU N
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