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Pabouast nmporpamma qucuIuInHbl « XuMus» papadorana Ha ocHope GI'OC BO
nio HarnpasieHuro 20.03.02 «IIpupoaoo0ycTpoicTBO U BOIONOIL30BaHUE,
YTBEPKICHHOT O IpuKa3zoM MunuctepcTBa oopazoBanus u Hayku P 06.03.2015
r. Ne 160, nmpodunbs noaroroBku «MHxeHepHbIE CUCTEMBI C/X BOJIOCHA0KEHUS,
00BOJAHEHUS U BOJOOTBEACHUS» (MpOrpaMMa akaJeMUYeCKuil OaKanaBpuar).

ABTOD: )
JIOIICHT, TOLIEHT 6/2?‘}?7? C. A. Tlectynosa

Pabouas mporpamma oOcCykJeHa M PEKOMEHJOBaHA K YTBEPKICHHUIO PELICHUEM
kadenpel xumuu ot 14 mapra 2022 r., npotokon Ne 7.

3aBenyromuii Kadheaponu, 4 E. A. Kaitroponioa
npodeccop T .2

Pabouas mporpamMma ogo0peHa Ha 3aceTaHUN METOIUIECKON KOMUCCHH (haKyJIbTeTa
ruapomenuopaiuu - ot 25.04.2022 r., nporokos Ne 8.

IIpencenarens

METOANYECKON KOMUCCUH .

JIOKTOP TEXH. HAYK, TOLICHT - ’—_\\\\M A. bannypun
PykxoBoauresnp
OCHOBHOH Npo(hecCHOHAIbHON i
o0pazoBaTeabHON TPOrpaMMBbl iz B. B. Banxa

K.T.H, JIOIIEHT



1 Ilenn u 3a7a4n OCBOEHUA TUCHHILJIMHBI

Heabo ocBoeHHS IUCHUIUIMHBI «XUMHS» SBISETCS (POPMUPOBAHUE
KOMIUIEKCA TEOPETHUYECKUX 3HAHUM 1O XMMHHM, YMEHUN M HaBBIKOB paldOTHI C
XMMHYECKUMH BEIIECTBAMH, I1€IECO00PA3HOr0 MCIIOIL30BaHUS CBOWCTB BEIIECTB
CO 3HAaHMEM MEXaHU3Ma UX JEHCTBHS B IPOU3BOJCTBEHHBIX CEJIbCKOXO035HCTBEHHBIX
mporieccax; MpoBeAeHHEe HeOOXOIMMbIX U3MEPEHHI U PACYETOB HA OCHOBE 3aKOHOB
XMMHH W METOJOB aHalmM3a Jii TPUHATHS KBATM(PHUIIMPOBAHHBIX PEUICHHUH
npobseM. Y cI0KHEHHE MHOTUX TEXHUYECKUX CUCTEM B BOJHOM XO3SICTBE TpeOyeT
U3ydeHus: (UBUKO-XUMUYECKUX TMPOIECCOB COBPEMEHHBIX TEXHOJOTHH, YTO
HEBO3MOXXHO 0e3 TiyOOKHMX 3HaHWil B 0o0iacTh XuMuueckod Hayku. KadecTtBo
XMMHUYECKHUX 3HaHUN OakajaBpoB — OYIyIINX BBIITYCKHUKOB IPHOOPETAET 3HAUYCHHUE
B CBSI3U C HEOOXOAMMOCTBIO NCIIOJIb30BAaHUSI COBPEMEHHBIX MATEPUAJIOB U METOZOB
B BoJocHaOkeHuU. [loHMMaHME XMMHYECKHX 3aKOHOB CIIOCOOCTBYET TaKxke
PELIEHUIO HKOJIOTUYECKUX MPOoOIIeM

3agaumn JMCHUIIHHBI

— c(OopMHPOBATH COBPEMEHHBIE TEOPETUUECKHUE IIPECTABICHUS O CTPOCHUU
U CBOICTBaX XMMHMUYECKHMX BEILIECTB, LEJICHANPABICHHOM MX HCIOJIb30BAaHUM IS
MIPUTOTOBJICHUS PACTBOPOB U aHAIN3a BEILIECTB;

— npuoOpecTd 3HAaHUSA O 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHYECKUX
MPOIIECCOB B BOJHOW cpeAe W MYTSIX UX PETYIUPOBAHUS I TOTYYCHUS
ONTUMAJIBHOIO PE3yJbTara;

— cdopMupoBaTh U Ppa3BUTh HAYYHOE XUMHUYECKOE MBIILICHUE MU
OOIIETEeXHUYECKYIO JPYAMIIMIO, MO3BOJISIONIME  peliaTh 3a7ayd XUMHUYECKOTO,
(U3NKO-XUMUYECKOTO, HKOJIOTUYECKOTO XapaKTepa MO BOMpPOCaM KauecTBa H
TEXHOJOTUYHOCTH B OymyIiei mpodeccnoHanbHOU cdepe AesTeTbHOCTH BOTHUKA-
Menuoparopa Ha npeanpusatuax AIIK;

— Pa3BUTh HABBIKU pabOThl C HOBOM HAyYHOM XMMHUUYECKOW JIMTEPATypoOu ¢
000011IeHreM MaTepuaioB B BUE pedepaToB U TOKIAI0B.

2 llepeyeHb NJaHUPYEMBIX Pe3yJbTATOB O0yYeHHUS] MO AUCHMILIMHE,
COOTHECEHHBIX € INIAHUPYeMBbIMH pe3yiabTatamu ocBoenus OIIOII BO

B pe3yabrare ocBOeHHUSI IMCUMILUIMHBI (DOPMHUPYIOTCH CJIeaylonIue
KOMIIETeHIIUM:

OK-7— cnocoGHOCThIO K CaMOOPTraHU3aIMU U caMO0Opa30BaHUIO;

[IK-16— CHOCOOHOCTBIO HCIIOJIL30BAaTh OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCIMUIUIMH, METOJbl MaTeMaTH4YeCKOro aHaiau3a |
MOJICIIMPOBAHMS, TEOPETUUYECKOTO M DKCIIEPUMEHTAIBHOTO HCCACAOBAHUS IPHU
penreHnn mpoQeCCUOHATLHBIX 3a1a4.



3 Mecto nucunmiunbl B ctpykrype OIIOITI BO

«Xumusay saBiadgerca aucuuminHor OaszoBor  uvactu OIIOII BO noarorosku
oOydarommxcs 1o  HampasieHuto  20.03.02  «IIpupogooOyctpoiicTBO  H
BOJIOTIOJIb30BAHUE, HaIpaBJICHHOCTh «HxKeHepHbIe CUCTEMBI c/x
BOJIOCHA0KEHHS, OOBOJHEHMSI M BOJOOTBEACHHs» (IporpaMma axKaaeMUYeCKUn
OakanaBpuar).

4 Oobem qucuuuIMHbI (144 yacoB, 4 3a4ETHBIX CIMHHII)

. O0ObeM, yacoB
Buasr yuebHol paboThl
OuHnas 3aoyHas
Konrakrnas padora 95 13
B TOM YHCJIE:
— ay[MTOpHAas [10 BUIAM | 5o 10
y4eOHBIX 3aHITUI
— JICKIIAH 18 4
— IPAKTHYECKHE -
- 1abopaTopHbIe 34 6
— BHEAyJIUTOPHAS 3 3
— 3a4er -
— BK3aMeH 3 3
— 3alIiTa KYpCOBBIX | _
paboT (IpOEKTOB)
CamocrosiTeqibHast
padora 89 131
B TOM YHCJIE:
— KypcoBasi pabota B B
(mpoexT)*
— TIPOYHE BUJIBI
CaMOCTOSITeITLHON 89 131
paboThI
Hroro no gucuumaune | 144 144

5 Conep:xanue TUCHUNINHBI

[To uToram nzydaeMoi JUCHUIUIUHBI 00YYaIOIIUECs CIAI0T IK3aMEH. .



Huctumnuaa n3ydaercsiHa 1 kypce,B 1 cemecTpe 04HOI 1 3a09HOMN
dbopmam 00ydeHus.

ConepxxaHue H CTPYKTypa JTUCUMILUIMHBI 110 OYHOH (popme 00ydeHust

Buabl yueOHou padoThl,
BKJIIOYasi
CaAMOCTOSITEJIbHYIO padoTy
CTYIEHTOB M TPY/10€MKOCTh
(B yacax)

No

o Tema.

OCHOBHBIE BOITPOCHI

CamocTt
Jlabopato
Jlexm oS-
p-HBIC
u TeIbHas
3aHATHS
4 pabora

DopMupyembie
KOMITIeTeHI UM

Xumus Kak npeaMer
€CTeCTBO3HAHUAA W Yy4deOHas
TUCIHUIIHHA, OcHoBHBIE
NMOHSITUSI M 3aKOHBbI XHUMHM.
Knaccudukarms OK-7
1 | HeopraHuyeckux K- |1 2 4 10
BeliecTB.3HaUeHue Xumuu B | 16
dbopMupoBaHUU

MHUPOBO33pEHUS, W3YYCHUH
MPUPOIBI, PA3BUTHH TEXHUKU,
peienust mpodsiem oxpanbl OC.

OCHOBBI XUMHYECKOI
TEPMOAMHAMHUKH.
XuMu4eckasi KHHETUKA U
KaTtanaui. XuMmmuyeckoe
paBHOBecHe.
TepMOXUMHUYECKUE 3aKOHBI. OK-7
2 | HampaBnennoctb xumuueckux | [1K- 1 2 4 8
IPOLIECCOB. 16.
Xumuyeckass ~ KUHETUKA U
KaTaJms. XHUMUYECKOE
paBHOBECHE. Cwmenienue
paBHoBecus. [lpunmun  Jle-
[Ilarense.

CoBpemMeHHOEe  yUYeHHe 0
crpoeHuud aroma. AtomHbie | OK-7
3 |sanmpa, ux cocraB. M3oromsl. | I1K- 1 2 4 8
KBanrtoBele umcia, cocrogHue | 16
3JICKTPOHA B aTOME.




Tema.
OCHOBHBIE BOITPOCHI

DopMupyemblie
KOMIIETEH U

Buabl yueOHoM padoThl,
BKJIIOYAs
CaMOCTOATEJbHYIO padoTy
CTYAECHTOB U TPYJA0eMKOCTH
(B yacax)

CamocTt
Jlabopato
Jlexun P osl-
p-HBIC

u TeabHas
3aHSITHUS
paborta

CoBpeMeHHOE COCTOSIHHUE
NMEePUOANYECKOr0 3aK0HA
XuMHu4eckux 3jaementon JI.U.
Menpaeseena.

HN3meHeHue XUMHYECKUX
CBOMCTB 3JIEMEHTOB B IIEpUOAAX
u rpyImax. DHeprus
MOHU3ALINH, SHEPT U CPOACTBA K
3JIEKTPOHY,
3JIEKTPOOTPULIATEILHOCTD.
OO6menaydnoe 3HAYEHHE
MEPUOJUYECKOTO  3aKOHAa |
nepuoauueckon cucremsl [[.H.
Mennaeneena.

Xumnueckasi cBsi3b. CTpoeHue
NMPOCTEHIINX MOJIEKY.I.

Tunsr cBsa3u. Ilapamerpsl u
cBorictBa  cBszeil.  CreneHb
OKUCJICHUS. BanentHocTb
3JIEMEHTOB. Merammueckas
CBsI3b, €€ OCOOEHHOCTH.
Crpoenue POCTENIINX
MOJIEKYIL.

KoMmimiekcHble  coeHHEHMS
(KC). Crpykrypa KC mo A.
Bepuepy, MOJIyYEHHE U
cBorictBa KC.

OK-7

16

PacrBoOpbI.

Paznmuunbie CHOCOOBI
BBIPAXKEHUS COCTAaBA PacTBOPOB,
UX B3aUMOCBS3b.

PacTBOpBI 3JIEKTPOIUTOB.
OCHOBHBIE TIOJIOKEHUS TEOPUU
BIIEKTPOJIUTUYECKON

OK-7

16




Tema.
OCHOBHBIE BOITPOCHI

DopMupyemblie
KOMIIETEH U

Buabl yueOHoM padoThl,
BKJIIOYAs
CaMOCTOATEJbHYIO padoTy
CTYAECHTOB U TPYJA0eMKOCTH
(B yacax)

CamocTt
Jlabopato
Jlexun P osl-
p-HBIC

u TeabHas
3aHSITHUS
paborta

nuccouunanuu C. Appennyca, ee
OCHOBHBIE MTOJIOKEHHS.
I'mpoparanms m  auccounnanys.
HNonHHble ypaBHEHUs pEaKIUM,
WX TOJIHASA U KpaTKasl 3aIUCh.
Bbydepubie pacTBOpbI, UX POJIb
JAuccoumamuss Boabl. MoHHOE
Npou3BeeHne BOAbI.
Bonopoausiii okaszarens (pH),
METO/bI €T0 OIPEAECIICHUS.
I'maponus comeii.
[Ipuuyuna 151
TUAPOIN3A.
Kosmsionanoe cocrosinue
BemiecTBa. CTpoeHUE MUILICILT
3oer. Ctadunusanus u
pa3pylIeHue KOJJIOUIOB.

CJIICACTBHUC

PacTBOpBI HEIJIEKTPOIUTOB.
KosmuraruBHbie cBOMCTBA
pacTtBOpOB. IlepBrIil 3aKOH
Payns.

Bropoii 3akoH Payis.
D0yNIMOCKONHS U
KPHOCKOITHS.
OxucJIUTeNBHO-
BOCCTAHOBUTEJIbHbIE
peakuuu (OBP).
OkucauTenbHo-
BOCCTaHOBUTEJIbHbIC
KakK MPOLECCHI
DJEKTPOHOB U
CTEIICHEN
3JIEMEHTOB.
Metoabl

peakuu
nepeHoca
W3MEHCHUS
OKHCJICHUS
Tunel OBP.
COCTaBJICHUS

OK-7

16




Buabl yueOHoM padoThl,
BKJIIOYAs
CaMOCTOATEJbHYIO padoTy

No v CTYJAEHTOB U TPY10€MKOCTh
1/ Tema. E = (B yacax)
OCHOBHBIE BOITPOCHI S =
1| > = Camoct
= T Jlabopato i
E = | e p-HbIE o1
= = u samsmus | TEPHA
& 2 | ¢ paboTa
YpaBHECHUU OBP.
OKHUCIUTENBHO-
BOCCTAaHOBHUTEJIbHBIN
SKBHUBAJICHT. Baxuenmme
OKHCJIUTEIN U BOCCTAaHOBHUTEIIM.
OKHCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIC PEaKIIMU B
Mo4YBaxX, NPUPOAHBIX BOJAX H
BOJOEMAX, TEXHUKE 5
AJIEKTPOXUMHUYECKUX
npoiieccax.
OO01mue XuMHUYeCKHe CBOMCTBA
MeTa11I0B. OCHOBHbIE METO/IbI
XHUMHYECKOr 0 aHaJu3a
Pa3JIMYHBIX MATEPHAJIOB.
OCHOBBI 3JIEKTPOXUMHUH.
Knaccuduxanus
AJIEKTPOXUMHUYECKHUX
IIPOIIECCOB. [TonsTue 00
AJIEKTPOaX U DJICKTPOJIHBIX
noteHuanax.  CraHaapTHBIN
BOJAOPOAHBIM  DJIEKTPON U
BOJOPOIHAs IIKaiza
NIOTEHIMAJIOB. VYpaBuenue | OK-7
7 | HepHcra. [Morenmmaner | . [1IK- | 1) 2 2 8
METANINYECKUX, Ta30BbIX U |16
OKHMCJIUTEIHHO-
BOCCTAHOBHUTEIbHBIX
3JIEKTPOJOB. [ asibBaHMYECKHUE
2JIEMEHTBI. OJIC u eé
HU3MEpEHHUE.
DIIEKTPOXUMHYECKAS u
KOHIICHTpAIIMOHHAS
MOJISTPU3AITHUS.




Tema.
OCHOBHBIE BOITPOCHI

DopMupyemblie
KOMIIETEH U

Buabl yueOHoM padoThl,
BKJIIOYAs
CaMOCTOATEJbHYIO padoTy

CTYAECHTOB U TPYJA0eMKOCTH

(B yacax)

Jlexun
u

Jlabopato
p-HBIC
3aHSITHUS

Camocrt
osI-
TeabHas
paborta

JJIEKTPOJIM3 PacTBOPOB H
pacmiaBoB.

DONeKTpoau3  paciulaBOB U
pacTBOpPOB.
[TocnenoBarenbHOCTH
AJIEKTPONHBIX IPOLECCOB Ha
Karoae U aHoje. BropuuHble
IIPOLIECCHI TIPU  BJIEKTPOJIM3E.
DJIEKTPONU3 C PACTBOPUMBIMU
U HEpPacTBOPUMBIMU AHOJAMH.
Beixonm mno TOKy. 3akoHBI
®dapanes. [IpakTueckoe
NPUMEHEHUE AIIEKTPOJIN3A:
MOJIy4EHUE METAJLJIOB,
ANEKTPOXUMHUYECKAS
o0paboTka METAJIJIOB u
CILJIaBOB, HaHECEHUE
rajbBaHONOKPBITHM.

OK-7

16

Koppo3ust merasios.

OcHOBHBIE BHUABI KOPPO3UHU:
XUMUYECKast u
AIEKTPOXUMUYECKAST KOPPO3Us,
KOppo3us  MOJ  JACHCTBUEM
10’7 91101115 0:4 TOKOB
(anekTpokoppo3us). Daxrtopsl,
BIMSIONIME HA MHTEHCUBHOCTH
KOPPO3UHU METAILIIOB.

Metoabl 3amUTHI METAJNIOB
OT  KOPPO3WM:  3allUTHBIC
MOKPBITHS, DJIEKTPOXUMHUYECKAS
3aIlNTA, MPOTEKTOPHAS,
JIETUPOBAHUE METAJLJIOB.
HN3menenue CBOIICTB

OK-7

16

12




Buabl yueOHoM padoThl,
BKJIKOYAS
CaMOCTOSITEJIbHYIO padoTy
Ne ) CTYAECHTOB U TPYJA0eMKOCTH
Tema. 2 = Y Py
n/ s = (B yacax)
OCHOBHBIE BOITPOCHI S =
| > Camoct
= Jlabopato
= 9 Jlekmu os-
= = | p-HBIC
2 S u TeJIbHas
S 5 | 3aHATHUS
S Z | U paborta
KOPPO3UOHHOMU CpEIBbL.
NHrubutopsl KOPpO3UH.
Utoro 18 34 89

Conepskanue ¥ CTPYKTYpPa AMCHUIINHBL: JIA00PATOPHbIE 3aHATHS 10 opMaM
o0yuyeHmust



No
/o

Tema.
OCHOBHBIE BOITPOCHI

DopmMupyembie
KOMIIETEHIINH

Cemectp

Ounas
dbopma
oOyJeHus,
Jac.

O3HaKOMJIEHHE C TEXHUKON 0€30MacHOCTH
paboThl B XHMHYECKOW JlabopaTopuu,
Ha3HAYCHUEM XUMHUYECKOH TIOCYIbl H
000pyIOBaHMS.

OcHo8Hble NOHAMUS XUMUU.
Knaccugpurayusa Heop2aHu4ecKux
CcoeoOuHeHUll

Jlaboparopnas pabota: «Ilonmyuenune wu
U3y4YE€HHE  CBOWCTB  IPEACTABUTEIEH
BXHEUIIIMX KJIACCOB HEOPTaHUYCCKUX
COCIMHEHUI).

OK-7
[1K-16

OcHhoghbie 3aKOHbL XUMUU

[TosicHeHne W WCIIONB30BAaHUE OCHOBHBIX
3aKOHOB XMMHUHU B PAaCUETHBIX 3ajadyax u
mpuMepax.

Jlaboparopnas pabora: «OnpeneneHue
MOJIIPHOM MacChl SKBUBAJICHTA IIMHKAY.

OK-7
[1K-16.

3axkonomepHocmu NPOMEKaHUsl
XUMUYECKUX NPOYECcco8

DHepreTrka XMMUYECKUX IMPOLECCOB.
JlaGopatopHast pabora: «OnpeneneHue
TeryioBoro 3¢dexrta M HampaBICHHOCTH
TIPOIIECCOBY.

OK-7
[1K-16.

3axonomeprocmu NpOMeKaHusl
XUMUYECKUX NPOYECCOo8

JlaGopatopHast pabota: «3aBUCHMOCTh
CKOpPOCTH  XHMHUYECKOM peakuuu OT
Pa3NUYHBIX (PAKTOPOBY.

[Ipunuun Jle-lllarense, ero nmpumeHeHue
JUTSL  Pa3IMYHBIX XUMHYECKHX PEaKIHH.
JlaGopatopHast ~ pabGorta:  «CwmenieHue
XUMHUYECKOTO PaBHOBECHS] B TOMOTE€HHBIX
PEAKITUSIX).

OK-7
[1K-16.




Cmpoenue amoma

CtpoeHne # XapaKTEpUCTUKA CBOWCTB
aTOMOB 3JIEMEHTOB B COOTBETCTBUM C MX
pPacroI0KEHHEM B MepUOANYECKON
cucreme /1. 1. Menneneena.
Jlaboparopnas pabora: «OnpeneneHue
BO3MOYKHBIX IEPEXOJ0B AIEKTPOHOB B
aToMe HaTPUs»

llepuoouueckuii 3axKoH u nepuoouyecKast
cucmema 6 ceeme COBPEMEHHOU Meopuu
CMpoeHusi amoma

Ipaxmuuecxas pabora:
«IIporHo3upoBaHue CBOWCTB  BBICHIMX
OKCUJIOB M THUAPOKCUIOB 3yeMeHTOB III
eproJIay.

OK-7
[1K-16.

Xumuueckas C613b, cmpoenue
npocmeuuux MoaeKy
Turnbel XUMUYECKUX CBS3EH, MEXaHU3M HX
o0pa3oBaHus, IOCTPOECHUA  MOJEJel
IPOCTENUIINX MOJIEKYIL. CreneHb
OKHCJICHUSI 3JIEMEHTOB.

OK-7
[1K-16.

Komnnexcoobpazoearus 8 B0OHBIX
pacmeopax

JlaGoparopnast pabora: «llonmyuenue wu
HWCCJIEJOBAaHUE CBOWCTB KOMIUIEKCHBIX
COCTMHEHUI.

OK-7
[1K-16.

Kontposbnas pabora Nel(Tembt Ne 1-7)

[1K-16.

Pacmeopuwi

CriocoObI BBIpaXKEHUS COCTaBa PaCTBOPOB.
PacuerHbiii mpakTUKyM.

Jlabopatopnas pabota: IlpuroroBneHue
pacTBopa XJiopyAa HaTpusi C 3aJaHHOU
MacCOBOM noyeH

JlabopatopHass ~ pabora: «PacTBOpBI
AeKTPOJINTOB. MlOHHBIE peakium.

OK-7
[1K-16.

10

Pacmeopwi

Juccoumanus BO/IBL. Bonopoansii
MIO0Ka3aTellb, METO/IbI €r0 ONPEACIICHHUS.
JlaGoparopnas pabota: «['uaponaus3 coien.
Onpenenenne pH pacTBOpOB pa3mMyHbBIX
IO COCTaBY T'UJIPOJIU3YIOLIUXCS CONEN.
JKecTtkocts Boabl. MeTo1bI €€ yCTpaHEHMUS.
KoMmmnekconomeTpuueckoe omnpeneneHue
00I11eH )KECTKOCTH BOJEI.
CamocrositenbHas padora (temsl 9 — 10)

OK-7
[1K-16.




11

OKHCIUTENbHO-BOCCTAaHOBUTEIbHBIC
peaxiuu

Jlaboparopnas pabora: «OKHUCIUTEIBLHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU C YIaCTHEM
CJIOKHBIX BEIIECTBY.

OK-7 1 2
[1K-16.

12

OxucaumenvbHoO-80CCMAHOBUMENbHbLE
peaxyuu.

JlaGoparopnas pabora: «OKHCIUTEILHO-
BOCCTAaHOBHTEIJIBHBIC PEAKITUH C
Y4aCTHEM IPOCTHIX BEIICCTB —
METAJIJIOBY.

OK-7 1 2
[1K-16.

13

OcHo6bl 51eKmpoxumMuu

DNEKTPOHBIHI MOTEHIIHAT,
raJIbBAHNYECKUE DJICMEHTHI.
JlabopatopHass ~ pabora: «3yuenune
paboThl TadbBAaHUYECKOTO 3JIEMEHTA THUIA
Janusns-SAxkoou». SABieHne noiasipusauu.
N3mepenue D]J1C.

N3ydenue  paboThl  TaJbBAHUYECKOTO
areMeHTa BoibTa M KOHIICHTPAITMOHHOTO
rajbBaHu4eckoro aeMenTa. Pacuer DJ(C.

OK-7 1 2
[1K-16.

14

OcHo6bl 51eKMmpOXUMUU.

JlaGoparopHast ~ paboTa:  DJIEKTPOJIH3
BOJIHBIX PACTBOPOB AJIEKTPOIUTOB — COJIEH.
[IpakTyeckoe NpUMEHEHHE 3JIEKTPOIIU3a:
3akoHbl Dapanes. PacyeTHbIN IPAKTUKYM.

OK-7 1 2
[1K-16.

15

Inexmpoxumuyeckue npoyeccwl.
JlaGopatopHas pabora:
«DIIEKTPOXUMUYECKast KOPPO3US.
[IponyKThl KOPPO3UH.

MeTonbl 3a1IUTHI OT KOPPO3HH.

OK-7 1 2
[1K-16
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Kontponbnas padora No2 (Temsr 11-15)
TectupoBaHue.

OK-7 1 2
I1K-16.
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Me | BKJIKYast
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Jlexun

Jlabopa
TOpPHBIC
3aHATHS

Camoct
OSITEJIb
Hasl
pabota

Pacmeopwvr snekmpoaumos.
Pacmeopur:
TEPMOJANHAMUYECKHUE
NPUYUHBI oOpa3oBaHus
pacTBOpoOB, (u3MUeCKUEe U
XUMUUYECKHUE CHJIBI,
00YyCIIOBIIMBAIOIIINE
o0pa3oBaHUE pacTBOPOB; BOJAA
KaK pacTBOPUTED,
pacTBOPMMOCTh  BEIIECTB U
dakTopbl Ha Hee BIUSIOIINE;
CHOCOOBI BBIPAKEHHUS
KOHIICHTPALIUU pacTtBopa,
MOJIIpHas KOHIICHTpALUs
SKBUBAJICHTA, MaccoBas J10Js,
tutp. OTtiinune CUJIbHBIX
AJICKTPOJIUTOB  OT  CJIAOBIX;
BOJIa KaK CJaObIid 3JEKTPOJIUT,
MOHHOE IPOU3BEICHUE BOJBI
BOJIOPOJIHBIN u
TUIPOKCUIIBHBIN  MOKa3aTenn
pacTBOpOB, HNounbie
ypaBHEHHUsI peakiuii B BOJIHBIX
pactBopax. ['maponus couen,
THUIIbI TUIPOIIU3A.

OK-7;
[1K-16
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70

64




OkucnumenvHo-
80CCMAHOBUMENbHBLE
npoyeccul, 8 m.u.
NeKMPOXUMUYECKUE.
Crenenn OKHUCIICHUS,
OKHUCJIUTETN u
BOCCTAaHOBUTEJIH; COCTABIICHUE
YpPaBHEHUS O-B PEaAKIUid; O-B
MOTEHIINAJIbI, YpaBHEHUE
HepHcra; ONpEaEIICHUE
HaIpaBJICHUS] MPOTEKAHUS O-B
peakuuii Cc IIOMOILIBIO
OKHCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIX
MoTeHuanoB, Peaxkyuu ¢
yuacmuem Memainog:
OTHOLIEHHE  METAUIOB K
HEMETAJIaM, BOJIE, K
pacTBopam HIEJI0YEH, K
pacTBopam KHUCJIOT:
HEOKHUCIUTEISM u
OKHCIIUTEISIM.

Buabr KOPPO3HUH.
DIEKTPOXUMHUYECKAS
KOppO3usl: npu
HEPaBHOMEPHOM a’paluu, Ipu
KOHTaKTe Pa3HOPOIHBIX
METaJJIOB, OMOKOpPPO3HS.
Cnoco0mI 3aIUThHI oT
KOpPpO3UM B 3aBUCHUMOCTH OT
yCIIOBUH JKCILTyaTaluu
W3IEIMA U KOHCTPYKIIHH.

Hroro
JIEKITHO
Htoro HHBIX
JacoB

4

Hroro
nabopa
TOPHBIX
3aHATH
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CaMOCTOAITeJIbHON PadoThl 00y4arOIIUXCH 10 IMCHMIINHE




VYyebHas nuTepaTypa U METOAUYECKHE YKa3aHUsl (Ui CaMOCTOATEIbHOM
paboThI)
6.1 MeTtonuueckue ykazanus (COOCTBEHHBIE pa3pabOTKH)

1. IlectynoBa C. A. PacTBOpsI U Ipyrue AUCHEepCHbIE CUCTEMBIL: yueb. mocodue / C.
A. Tlectynoga, E. C. Koctenko, E. A. Kaiiroponosa. — Kpacuonap : 2013. —-479 c.
http://edu.kubsau.ru/file.php/105/04_Rastvory i_drugie_dispersnye sistemy Pestu
nova Kostenko Kaigorodova.pdf
2. ITectynona C. A. KommnekcHbie coequnenusi. KommiekcooOpa3zoBaHue B
BOJIHBIX pacTBOopax: yued. mocobue / C. A. Ilecrynosa, E. C. Koctenko, E. A.
Kaiiroponosa. — Kpacnonap : KyoI'AY, 2013. — 161 c.
http://edu.kubsau.ru/file.php/105/01_Kompleksnye soedinenija_Pestunova_Koste
nko_Kaigorodova.pdf
3. KaitropogoBa E.A. Heopranmueckas u anamutudeckas xumus/ E.A.
Kaitroponosa, .. Cunoposa. — Kpacnomap: Ky6I'AY, 2017. — 88 c.
https://edu.kubsau.ru/file.php/105/KHimija_ehlementov_pv.pdf

6.2 YaeOHas nmuTeparypa Jjisi CaMOCTOSTEIILHON padOThI

1. Kocsuok H.E. CipaBounuk 1o obmieit u Heopranudeckoi xumuu / H.E.
Kocsaok., E.C. Kocrenko, E.A Kaiiropomosa. — Kpacuomap : KyoI'AY. - 19,6
7., 2013 [DnexTpoHHbIN pecypc]
http://edu.kubsau.ru/file.php/105/03_03.07.13/15 Spravochnik po_obshchei_i_ne
organicheskoi_khimii_Kosjanok Kostenko_Kaigorodova.pdf

2. Haymona I'.M. Texnuka BeIeHHs] XUMHYECKOTO SKCIIEPUMEHTA B
naboparopun xumun / I'.M. Haymona, E.K. SI6nonckas, E.A Kaiiropogonsa. —
Kpacnonap : KyoI'AY, 2013. — 80 c.

https://edu.kubsau.ru/file.php/105/03 _03.07.13/08 tekhnika vedenija_khimi
cheskogo_ehksperimenta.pdf

3. AnekcannpoBa D.A. AHanuTuyeckas XUMHsS : y4eO. U HPaKTUKyM st
npuki. OakamaBpuata. B 2 kxu. Ku. 1 : Xumuyeckue wmeronasl aHammza /
O.A Anexcannpora, H.I'. I'afinykoBa; Ky0. roc. arpap. yH-T . - 2-€ u31., UCTp. U
nom. - M. : FOpaiir, 2014. - 551 c.

7 @OoHA OLEHOYHBIX CPEIACTB /Jsi TNpPOBeleHHs TNPOMEXKYTOYHOM
aTTrecTanuu

7.1 IllepeyeHb KOMIIETEHIIMII ¢ YKa3aHHEM ITanoB ux GopMUpPOBAHUSA B
npouecce ocsoenuss OIIOII BO

DTtanbl POPMUPOBAHUS KOMIETEHIIUN 110
Howmep cemectpa M CIAIIINHAM,
npakTukaM B ipouecce ocsoenuss OIIOITI BO
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http://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/01_Kompleksnye_soedinenija_Pestunova_Kostenko_Kaigorodova.pdf
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Howmep cemectpa

Otansl HOpMUPOBAHUS KOMITETEHIUH 11O
JUCLUIIIIMHAM,
npakTukaM B pouecce ocsoeruss OIIOII BO

Jlucyunaunol

Xumus

Qunocoghus

Haqepmameﬂbnaﬂ ceomempust

Mamemamuxa

DL INNF-

Meneoocmenm

Bapuamueﬂaﬂ qacmosv

\l

IIpouzsodcmeennas npakmuxa

\l

Ilpakmuka no nonyuenuro npogheccuoOHaNIbHLIX
YyMeHuu u onvima npogeccuoHabHOU
OoesimelbHOCMU (6 MOM  Yucle MexXHOLOSUYECKAs
NpAKmMuKa)

/

Hayuno-uccnedosamenvckas paboma

8

FocyéapcmeeHHaﬂ umocoeasd ammecmdayus

OUCYUNIIUH, MEMOObl

IIK-16—cnocoonocms ucnonv3oeams OCHOBHbIE 3AKOHbL €CHIECHI8EHHBIX
Mamemamuuecko2o aHaIu3a U MOOEIUPOBAHUS,
meopemu4ecKko20 U IKCHEPUMEHMANbHO20 UCCAE006AHUA NPU peuleHUU
npogheccuonanvHulx 3a0au

Jlucyunnunol
1 Xumus
1-4 Mamemamuxka
2 Unoicenepnas epaguxa
2 Tonoepaguueckoe uepuenue
2,3 Hauepmamenvnuas ceomempus
2,3 Duszuka
5 OcHo8bl Mamemamuyecko2o MoO0enupo8aHusl
8 1A

3awuma 6bINYCKHOU KEANUDUKAYUOHHOU pabombl,
8KIIOYAS NOO20MOBKY K 3awjume U npoyeoypy
3auumeol

7.2 Onucanue noka3artejeil 1 KpuTepreB OLlEHUBAHUS KOMIIETEHIIUH HA
a3JIMYHBIX 3TANAaxX UX GopMHUPOBaAHUSA, ONIUCAHUE IIKAJIbI OIleHUBAHNS

[Inanupye- YpoBEeHb OCBOCHUS Ouenou
MBIE HOE
pesynsTar | Heynosiier | Ynosnersopu | Xopomio OT1imyHO CpEICTB
bl BO- - (cpennuit) (BBICOKUIA) 0
OCBOEHHSI | PUTENBHO | TEJIBHO

KomIieTeH1| | (MUHUMAIIb




WU(UHAMKA | HBIM He (MUHUMAaJTBHBI
TO-PBI JIOCTUTHYT) | 1 TIOPOTOBBIIN)
JIOCTHKE-
HUS
KOMII€e-
TEHIINH)
OK-7 c1iocOOHOCTBHIO K CAMOOPraHU3alMU U CAM000pPa30BaAHH IO
3HaTh: He Bnaneer | Umeer 3Haer 3Haer Ha | Pedepar
- Hay4YHYIO | 3HAHUSAMHU O | IOBEPXHOCTH | HAYYHYIO U | BBICOKOM
u HAy49HOM WU | ble 3HaHUS O | puiIocodcKy | ypoBHE
dunocopc | pumocodck | HAaydHONH W | IO KApPTHHY | HAYYHYIO W
KYIO oif kaptuHe | puocodCckor | Mupa; bunocodcky
KApTUHY MHUpA; O | KapTHHE MHOroo0Opa3 | 10 KapTUHY
MHUpA; MHOTOOOpa | MUpa; O | M€ KYJbTYp U | MUDA;
MHOTOOOpa | 3uu MHOTOOOpa3y | MUBWJIM3AIM | MHOTO0Opa3
3ue KyJIbTYp W |M KyJIbTYp U |W B WX | HE KyIbTYp H
KyJbTYp W | IMBWIM3AI] | IUBUJIU3ALMN | B3aUMOACHC | IMBWIM3AIU
UBWIM3All | U B HX | B X | TBUH, u B Ux
Uil B UX | B3aUMOJENW | B3AaUMOJEUCT | COCOOBI B3auMOJIeHC
B3aUMOJICl | CTBUH; BUU, OCYIIECTBIIC | TBUH;
CTBUU; 0 crocofax | 0 croco0ax | Hus CIIOCOOBI
- CHOCOOBI | OCYIIECTBI | OCYIIECTBIEH | COIMAIBHOT | OCYIIECTBIIE
OCYIIECTBI | CHUS us 0 HUS
EHUs COLIMAIBHO | COLIMAJIIBHOTO | B3aUMOJIEHC | COLUAIILHOT
COLMAIIBHO | IO B3aMMOJICUCT | TBHS u|lo
ro B3aUMOJICH | BUA U | peai3aliii | B3auMOJIEHC
B3aMMO/JIE | CTBUS U | peaM3anuu CBOCHU POJIA B | TBUS 51
CTBUS U | peayiu3all | CBOEH PO B | KOMAH/IE; peanuzainuu
peanuzanu | u CBOEH | KOMaH/e; O | 3aKOHOJATEN | CBOCH pOJiU B
u CBOEH | ponu B | 3AKOHO/IATEJIb | bHBIE U | KOMaH/E;
poin B | KOMAHJIE; O | HBIX Y | HODMaTUBHBI | 3aKOHOJIATEll
KOMaH/€e; | 3aKOHOJaT€ | HOPMATHUBHBIX | € aKThbl, | bHbIC u
- JBHBIX W | aKTax, pErjiaMeHTH | HOPMaTUBHBI
3aKOHOJAT | HOPMATHBH | PEIVIAMEHTUD | PYIOIIUE e aKTBhl,
eNb BIX aKTax, | yIOIIHNX NEATENLHOCT | PErJIaMEHTH
HbIE U | pETJIAMEHT | ACSTEIbHOCTD | b pyromue
HOPMAaTUBH | UPYIOIIUX | BOJOXO3SIUCTB | BOAOXO3AUCT | AESITEIbHOCT
bIE  aKThl, | ACATEIBHOC | CHHOTO BEHHOT'O b
pEriiaMeHT | Th MIPOU3BOJICTBA | MPOU3BOJCTB | BOJIOXO3SUCT
UPYIOIIUE | BOJOXO35IU | ; 0| a; BEHHOI'O
NEATEeNIbHO | CTBEHHOT'O | COBPEMEHHOM | COBPEMEHHO | MPOU3BO/JICTB
CTh MPOU3BOJIC | COCTOSIHUH, € COCTOsIHHE, | a;
BOJIOXO035i | TBa ;0 | IEPCIIEKTUBBI | IEPCHIEKTUB | COBPEMEHHO
CTBEHHOT'O | COBPEMEHH | U TPOOJIEMBI | b U | € COCTOSIHUE,
oM pa3BUTHS poOIeMbl MEPCIEKTUB




IIPOU3BOJIC | COCTOSIHUH, | SKOHOMUKH U | pa3BUTHS Bl u
TBA; MEPCIIEKTH | MEHEXKMEHTa | JKOHOMHUKU | TTPOOIJIEMBbI

- BEI M|, OCHOBHBIX | U pa3BUTHS

COBPEMEHH | MpOOJEMBI | 3a/1a4ax MEHEI)KMEH | SKOHOMHUKHU

oe pa3BUTHS NpEeNNnpusTUn | Ta, u

COCTOSIHME, | DKOHOMUKH | OTPACIIH B | OCHOBHbIC MEHEIPKMEH
NEPCHEKTH | U YCIIOBUSIX 3a/1a4u Ta,

BBI U | MEHEDKME | PbIHKA. NPEANPUSITA | OCHOBHBIC
npoOsieMbl | HTA, W oTpaciu B | 3aJ1a4u

pa3BUTUSL | OCHOBHBIX YCIIOBUSIX MPEANPUATH
SKOHOMMKH | 3a71a4ax pBIHKA. U orpaciu B

u MPENPUST YCIIOBUSIX

MEHEKME | MM OTpaciy PBIHKA.

HTA, B YCIIOBHUSIX

OCHOBHBIE€ | pbIHKA.

331241

IPEINPUST

Wil OTpaciu

B YCJIOBHSIX

PBIHKA.

YMersb: He ywmeer: | Ymeer: YMmeer: Ha| Ymeer: Ha | Pedepar
- WCIIOJIb30Ba | HA ~ HU3KOM | JOCTATOYHO | BHICOKOM Camocto
UCIIOJIb30B | Th 3HAHHE | yPOBHE M  YpPOBHE | ypOBHE ATEJIbHBI
aTh 3HAHUE | MEXKKYJIBTY | UCTIOJIL30BaTh | UCIIONB30BAT | UCIIOJIB30BAT | €
MEXKYJIbTY | PHOTO 3HAHUE b 3HaHUE | b 3HaHuE | paboThI
pHOTO pazHooOpa3 | MeXKYJIBTYPH | MEKKYJIBTYP | MEKKYIBTYP
pazHooOpa | us oro HOTO HOTO

3Ust oO1iecTBa | pazHOOOpa3us | pa3HOOOpa3u | pa3HOOOpa3n
obmecTBa | mpu oOmiecTBaIpu | 1 obmiecTBa | 1 oOIIecTBa

npu oO1IeHny; | OOIIEHUH; npu npu

OOIEHNH; | UCITOJIL30Ba | HA HHU3KOM | OOIICHUH; oOIIeHNH;

- Th CIIOCOOBI | yPOBHE UCIIOIb30BaT | UCIIOJIH30BAT
UCIOJIb30B | OCYILECTBI | UCIOJIBb30BaTh | b CIOCOOBI | b CHOCOOBI

aTh CHUs CTIIOCOOBI OCYILIECTBJIE | OCYILECTBIIE
CIOCOOBI COLIMAIILHO | OCYIIECTBIICH | HUS HUS

OCYIIECTBI | IO us COLIMATIBHOT | COLMAJILHOT

EHUS B3aMMOJIEN | COIIMAJILHOTO | O 0

COLIMAIIBHO | CTBUSA U | B3aMMOJICCT | B3aUMOJICHC | B3aUMOJIEHC

ro peanuzany | BUS U | TBUSA U | TBUSA u
B3aUMOJIE | U CBOCH | peallu3alluy | pealii3aluu | pealin3aluu

CTBUA U | ponu B | CBOEM POJM B | CBOEU POJIM B | CBOEU POJIM B
peanu3any | KOMaHIE, | KOMaH/IE; KOMaH/IE; KOMaH/IE;

U CBOEH | CAMOCTOSITE | CAMOCTOATEIb | CAMOCTOSITEN | CAMOCTOSATEI

poiu B | JIbHO U | HO U | BHO U | BHO u
KOMAaHJI€; | TBOPYECKH | TBOPUECKHU TBOPYECKH | TBOPUECKHU




- UCIIOJIb30Ba | UCTIOJIb30BATh | UCIOJIL30BAT | UCIOJB30BAT
CaMOCTOSIT | Th TEOPETUYECKHU | b b
eJlb TEOPETUYEC | € 3HAHHUS B | TECOPETUUYECK | TEOPETUUECK
HO U | K€ 3HAHUS | Ipoliecce We 3HAHUS B | M€ 3HAHUS B
TBOPYECKH | B IIPOLIECCE | MOCIEIYIOLIET | IIPOLECCE nporecce
UCIIOJIb30B | MOCJHENYI0 | O OOy4eHHs B | MOCIEAYIOL | MOCIEIYHOL]
aTh 1IEro COOTBETCTBUU | €TO ero
TeopeTude | OOydeHHUs B | C  y4yeOHbIM | OOyuyeHHs] B | OOyuyeHus B
CKHUe COOTBETCTB | TUIAHAMH COOTBETCTBU | COOTBETCTBU
3HaHHUS B | MU C | MOATOTOBKM | U C YUEOHBIM | U C y4EOHBIM
npoiecce | yaeOHbIM oOydaromero. | rjiaHaMmu rJIaHaMu
MOCIEAYI0 | TUITaHAMU MOJTOTOBKH | TIOJITOTOBKH
IIETO MOJITOTOBK oOydaromier | o0ydarorier
0o0y4eHUs B | U 0. 0.
COOTBETCTB | 00OyUaroIe
17071 C|To
y4eOHBIM
[JIaHAMHU
MOJIFCOTOBK
u
oOyyaroiiie
ro.
Baagerb: | He Brnageer Ha | Bmaneer wa | Brmageer na | Pedepar
- OCHOBAMM | BJIAJICET: HU3KOM JOCTaTOYHO | BBICOKOM Keiic-
dbunocodc |- ocHOBamH | ypOBHE: M YpOBHE: YpOBHE: 3aJlaHus
KHX ¢unocodck | -  OCHOBaMH | - OCHOBAMH | - OCHOBaMH
3HAHM; ux 3HaHuM; | punocodpckux | punocodeku | pumocodcku
- - HaBbIKAMH | 3HAHMH; X 3HAHUU; X 3HAHUM;
HABBIKAMM | OpraHu3all |- HaBBIKAMH | - HABBIKAMHU | - HaBBIKAMU
opranusal | uu U | OpraHu3alii | OpraHv3any | OpraHu3anu
17071 U | KOOpAWHAI] | U u | u u
KOOpJHUHAL] | U1 KOOpPJIMHAIIUU | KOOPJWHALIK | KOOPJAUHAIIH
15071 B3auMOJ€N | B3aUMOJEUCT | U u
B3aMMO/JIE | CTBUSA BHSI  MEXIY | B3aUMOJICHC | B3aUMOJIEHC
CTBUS MEXTY JFOJTbMH, TBUSI MEXIY | TBUS MEXITY
MEXITY JOJIbMU, KOHTPOJISI U | JIIOJbMH, JIOJIbMU,
JOJIEMU, KOHTPOJIA U | OLICHKU KOHTpOJIA U | KOHTPOJIA U
KOHTPOJISL U | OLICHKHU 3¢ (HEKTUBHOC | OLIEHKH OLICHKH
OLICHKH b dEeKTUBH | TH s dexTuBHO | 3 HEKTUBHO
3 pexTuBH | ocTH JEATENbHOCTH | CTH CTH
OCTH NEeATENbHOC | APYTHUX; NEATENBbHOCT | AEATEIbHOCT
JESITENbHO | TH APYTUX; | -CIOCO0AaMU | U APYTHX; U IPyTUX;
CTH - pacyeta -crocobamMu | -crocodbamu
OPYTHX; crocobamMu | OCHOBHBIX pacuera pacuera
pacuera HPKOHOMHYECK | OCHOBHBIX OCHOBHBIX




- OCHOBHBIX | MX 1 | DKOHOMHYEC | PKOHOMHYEC
croco0aMM | SKOHOMHUYE | YIIPaBJIEHYECK | KMX " | KHX u
pacuera CKHX U | UX YIOpPaBJICHYE | YIpPaBJICHYE
OCHOBHBIX | YIIPABJICHY | IOKA3aTeJIeh, | CKUX CKHMX
DKOHOMHUYE | €CKHUX HCTIOJIb3YEMBI | TTOKA3aTeJIEN | MOKa3aTesen
CKHX U | MoKa3zaTejie | X TpH | , ,
yIpaBJICHY | U, MIPOEKTUPOBA | UCIIOJB3YEM | UCIIOJIBb3YEM
€CKHUX UCIIONIb3yE | HUH, BIX IpH | bIX npu
MOKA3aTeJie | MBIX  TPU | CTPOUTENBCTB | IPOEKTUPOB | MPOECKTUPOB
, MIPOEKTUPO | €, aHUM, aHUM,
UCIIONIb3yE | BAaHUH, AKCIUTyaTalld | CTPOUTEILCT | CTPOUTEILCT
MBIX  TIPH | CTPOUTEIIBC | U U | BE, BC,
MPOEKTUPO | TBE, PEKOHCTPYKI | SKCIUTyaTalld | SKCILTyaTalu
BaHUH, SKCIUTyaTall | Ui u U|Hu u
CTPOUTEIL | UU Y | BOJOXO3SMCTB | PEKOHCTPYK | PEKOHCTPYK
CTBE, PEKOHCTPY | €HHBIX IUHA IUHA
JKCIUTyaTa | KIIUU 00OBEKTOB; BOJIOXO3SMCT | BOJOXO3SMCT
105041 U | BOJOXO3dM | -HaBBIKAMU BEHHBIX BCHHBIX
PEKOHCTPY | CTBEHHBIX | CAMOCTOSTENh | OOBEKTOB; 00OBEKTOB;
KIIUH OOBEKTOB, | HOrO -HaBBIKAMH | -HaBBIKAMU
BOJOXO0351 | -HaBBIKAMHU | OBJIaJICHUS CaMOCTOSITEJ | CAMOCTOSITEII
CTBCHHBIX | CAMOCTOSITE | HOBBIMH BbHOT'O bHOT'O
00BEKTOB; | JILHOI'O 3HAHUSIMHM TIO | OBJIQJCHUS OBJIaJICHUS
- OBJIQZICHUSL | TEOPUU HOBBIMH HOBBIMH
HaBbIKAMH | HOBBIMHU SKOHOMHMKHM M | 3HAHUSMH I10 | 3HAHUSIMU 10
CaMOCTOAT | 3HAHUSIMU | MEHE/KMEHTA | TEOPUU TEOpUU
€JIbHOTO 10 TEOpUH | B DKOHOMHKH | DKOHOMHUKH
OBJIAJICHHUS | DKOHOMHKHM | BOJOXO3SMCTB | U u

HOBBIMU u €HHOM MEHEKMEH | MEHEKMEH
3HAHUSIMH | MEHEDKME | CTPOUTENBCTB | Ta B| Ta B
[0 TEOPUM | HTA B | € U MPAKTUKE | BOJOXO3SIMCT | BOLOXO3SIMCT
SKOHOMUKH | BOAOXO35IM | €€ pa3BUTHUS BECHHOM BEHHOM

u CTBEHHOM CTPOUTENBCT | CTPOUTEIBCT
MEHEJKME | CTPOUTEILC BC U | BE u
HTa B | TBE u MPAKTUKE €€ | MPAKTUKE €€
BOJIOXO35I | IPAKTUKE pa3BUTHS pa3BUTHS
CTBEHHOM | €€

CTPOUTENb | PA3BUTHSA

CTBE n

MIPAKTHUKE

ee

pa3BUTHS

IIK-16 — «CIOCOOHOCTBIO HCII0JIb30BaTh OCHOBHBIE 3aKOHBI

€CTCCTBCHHOHAYYHBIX IUCHHUILINH,

METOAbI MATEMATHYECCKOro aHa/in3a H

MOACJIHPOBAHUNA, TEOPETUICCKOI0 H IKCHIEPUMECHTAJIBHOI'O UCCJICTOBAHUSA ITPHA




peleHun npogecCHOHANbHBIX 3a1aD)

3HaTh: He Bnanmeer | Umeer 3HaeT 3HaeT Ha | Pedepar
- 3HAHUSIMU O | TIOBEPXHOCTHBI | HOPMATUBHY | BBICOKOM Kontpon
HopmatuBH | HOpMAaTUBH | € 3HaHUS O | IO U | yDOBHE HOp | bHbIE
ast u | oi U | HOpDMATUBHOW | TEXHUYECKY | MAaTUBHYIO U | pabOTHI
TEXHAYECKA | TEXHUYECKO | U TEXHUYECKOU | IO TexHuuecky | Tectupo
s i JOKYMEHTAlMsl | JOKYMEHTaI] | IO BaHUE
JOKYMEHTa | JIOKyMEHTa | [0 us IO | IOKyMEHTAIl

st 1o | IUs 1O | SKCIUTyaTalyy, | SKCILTyaTalu | us 1o
AKCIUTyaTall | SKCIUTyaral] | TEXHUYECKOMY | H, AKCILTyaTalu

Ui, uu, OOCITYy’)KMBaHU | TEXHUYECKO | H,

TEXHUYECKO | TEXHUYECKO | 10,  PEMOHTY | My TEXHUYECKOM

My My MEJTMOPATUBHBI | OOCTY>KUBaH | y

o0cmyxuBa | OOCIyXHBa | X OOBEKTOB; UIO0, PEMOHTY | 00CITY>KUBaH

HUIO, HUIO, 0 NOPSZIKE | MEIMOPATUB | U0, PEMOHTY

PEMOHTY PEMOHTY ohopmITeHUSI HBIX MEJMOPATUBH
MEJMOPAaTH | MEIMOPATUB | OTYETHOM, OOBEKTOB; bIX OOBEKTOB,

BHBIX HBIX TEXHUYECKOH, | TIOPSIOK MOPSIIOK

OOBEKTOB; | OOBEKTOB; | HOPMAaTHBHOW | oopMmieHHs | OQOpMIIeHHS

— Ilopsimo | He BIAmEeT | U pac- OTYECTHOM, OTYECTHOM,

K 3HAHUSIMU O | TIOPSIIUTENBHO | TEXHUYECKO | TEXHUYECKOU
o(hopMIIEHH | IOpSIZIKE 17} i, :

sl OTYETHOM, | ODOPMIICHH | TOKYMEHTAIlMM | HOPMAaTUBHO | HOPMATHBHO
TEXHUYECKO | 51 OTYETHOM, 1 ¥ pacniopst | ¥ U pacnopsiz

H, TEXHUYECKO JIUTEILHOM | UTCIBbHOMN

HOpPMATUBH | i, JOKYMEHTall | JOKYMEHTAI]

o HOPMAaTHUBH 15058 15158

Y pacriopsiyi | ou

uTe U pacnopsiz

JIbHOU UTEJIbHON

JOKYMEHTA | JIOKyMEHTa

1007078 UH.

YMern: He ymeer | Ymeer Ha | YMeeT  Ha| YMeer Ha | KonTpon
— OIPENEIISATh | HU3KOM YPOBHE | JOCTaTOYHO | BBICOKOM bHBIC
OnpenensaTt | UICTOYHUKH, | OMPEAEISTh M  YpPOBHE | YPOBHE paboThI
b MPOBOJUTH | UCTOYHUKHU, orpenendary | onpenendars | Keric-
WCTOYHUKH, | TIOUCK U | IPOBOAUTH WCTOYHUKH, | UCTOYHUKH, | 33JlaHUs
NPOBOAUTH | AHAIIU3 MOWCK W aHAJIU3 | IPOBOJIUTh | IPOBOJIUTH Tectupo
nouck ¥ | uadopmainy | UHGOPMAIIUH, | TIOUCK U | TIONCK U | BAHHE
aHaM3 u, HEOOXOAMMOW | aHAIU3 aHau3 Pedepat
uHpOpMAIH | HEOOXOIUM | JUIst uHpopmary | uHpopmarmu | CaMocTo
u, o IUISL | OCYIIECTBJICHH | U, : STEJIbHBI
HEOOXOJIUM | OCYIIECTBJIE | S TPOPeCCHOHa | HEOOXOIUMO | HEOOXOIUMO | €

o I | HUS JIBHOU 7| g | | JUIst | pabOThI




OCYILIECTBN | Mpodeccro | MeITeTHLHOCTH; | OCYILECTBJIC | OCYILECTBIICH
eHus HAJIBHOMN o(hOpMIIATH HUS us
poheccro | ACATEIBHOC | OTUYETHYIO, npocdeccron | rpodeccrona
HAJIbHOMN TH; 0OpPMIT | TEXHUUYECKYIO, | ajlb- JbHOM
JIESTEIILHOC | SITh HOPMATUBHYIO | HOM JIESITEIIbHOCT
TH; OTYETHYIO, | M PACHOPSANUTE | AESITETBHOCT | U; OOPMIISIT
— TEXHUYECKY | JbHYIO u; b OTYETHYIO,
OdopmiTs | 10, JOKYMEHTALIMIO | OPOPMIISITh | TEXHUYECKY
OTYETHYIO, | HOPMATUBH OTYETHYI0, | IO,
TEXHUYECKY | YIO U Paciio TEXHUYECKY | HOPMATHBHY
10, PAIUTENbHY 10, 10 U pacnops
HOPMAaTUBH | 1O HOPMATHUBHY | JUTEIbHYIO
VIO M pacrno | JOKyMEHTa 0 U JIOKYMEHTAIl
PAAUTEINBLHY | IO, pactopsiiuT | Uio.
10 ellb-
JIOKYMEHTa HYIO
IHIO. JIOKYMEHTAIl

HIO0.
Baagers: | He Bnageer | Bmageer  Ha | Bmageer na | Bmageer Ha | Tectupo
— HaBBbIKAMU: | HU3KOM JIOCTaTOYHO | BHICOKOM BaHUE
[ToaroroBk | — YpPOBHE M  YPOBHE | YPOBHE
a IToaroToBk | HaBBIKAMM: HaBbIKAMH: | HaBBIKAMHU:
OTYETHBIX, |H — — —
MPOU3BOAC | OTUETHBIX, | [loaroroBku IToaroroBk | IloaroroBku
TBEHHBIX MPOU3BOJAC | OTYETHBIX, Y OTYETHBIX, | OTYETHBIX,
JIOKYMEHTO | TBEHHBIX MPOU3BOJICTBE | MPOU3BOJACT | MIPOU3BOACTB
B, JOKYMEHTO | HHBIX BEHHBIX EHHBIX
yKa3aHuW, | B, JOKYMEHTOB, | JOKYMEHTOB | JOKYMEHTOB,
MPOEKTOB | YKAa3aHUM, | YKa3aHWUMH, , YKa3aHWH, | yKa3aHUU,
MPUKa30B, | IPOEKTOB | MPOEKTOB MIPOEKTOB MIPOEKTOB
pacnopsike | IpUKa3oB, | IPHUKA30B, MIPUKA30B, MIPUKA30B,
HUM, pacropsbKe | pacliopsbKeHU | PaclopsiKEH | paclopsiKeH
JIOTOBOPOB | HUM, W, JOTrOBOPOB | WU, 15078
o JIOTOBOPOB | IO BONIpOCaM, | JOTOBOPOB | JOTOBOPOB
BOIIpOCaM, | 1O BXOJSIIUM B | IO o
BXOJISIIMM | BOIIPOCaM, | KOMIETEHIIMIO | BOIpPOCaM, | BOIPOCaM,
B BXOJASIIUM | ; BXOJSIIIIUM B | BXOJSIIIUM B
KOMIIETEHI] | B — KOMIIETCHI[ | KOMIIETCHIIH
HIO; KOMIIETECHI | [loaroroBku HI0; 10,
— U10; 3aKJIFOYEHUSI O | — —
IloaroroBk | — MenuopatuBHO | [loaroroBk | [logroroBku
a IToaAroToBK | M  COCTOSIHUM | U 3aKJTIIOUYCHUS
3aKJIFOYEHU | U 3eMETb. 3aKITFOYEHUS | O
s 0 | 3aKJIFOYECHU 0 MeJIMOpaTHB
MeJMopaTy | s 0 MEJIMOPATUB | HOM




BHOM MCJIINOpPAaTH HOM COCTOsHHNHN
COCTOsIHUHM | BHOM COCTOsIHHNN 3CMCIJIb.
3CMCJIb. COCTOsIHUH 3CMCIIb.

3CMCIJIb.

7.3 TunoBble KOHTPOJIbHBbIE 3aJaHUsl WJIM HHbIE MaTepHuaIbl,
HeoO0XoauMble /Jisl OLleHKU 3HAHWIl, YMeHMi, HABBIKOB, XapaKTePU3YyIOIIUX
JTanbl (pOpMHUPOBAHUS KOMIeTeHIUH B mpouecce ocsoenus OIIOII BO

OK-7— cnocoOHOCThIO K CAaMOOPTaHU3alMKU U CaMOO0pPa30BaHUIO;

[MK-16— CHOCOOHOCTBIO WCIOJIb30BATh OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX JWCIUILIMH, METOAbl MaTeMaTHYecKOro aHaju3a u
MOJIETMPOBAHUS, TEOPETHUECKOIO M HKCIEPUMEHTAIbHOIO HCCIEAOBAHUSA MPU
pelIeHu NpoPecCHOHANBHBIX 3a/1a4.

KoHTpons 0CBOCHUS TUCIUTIIUHBI «XHUMHSD TTPOBOAUTCS B COOTBETCTBUU C
ITn KyoI'AY 2.2.4 «Dono oyenounvix cpedcme.

Texymuii KOHTPOJb MO JUCIUTIINHE «XUMUA» MO3BOJISIET OIEHUTH CTCTICHb
BOCIIPHUATHS YI€OHOTO MaTepuana W MPOBOAMUTCS JUIA OICHKH 3HAHWH, YMEHUH,
HABBIKOB W ONbBITa JIEATEIHLHOCTH, XapaKTEPHU3YIOUIUX dTanbl (HOPMUPOBAHUS
KoMreTeHui B npouecce ocsoeHus OIIOIT BO

Texymui KOHTPOJIb MPOBOJUTCS KaK KOHTPOJIb TEMATHUYECKUM (110 UTOram
U3YYCHHUS  ONpPENEICHHBIX TEM JHUCIMIUIMHBI) U PyOeKHBIM  (KOHTPOJb
ONPEIETEHHOIO Pa3/iesia W HECKOIBKUX Pa3/iesioB, EPE TEM, KaK IPUCTYIUTh K
U3YYCHHUIO OuYepeHOW 4YacTu y4deOHOro warepuaina). Pe3ynbTaTsl TEKyIIETo
KOHTPOJISI UCTIOJIB3YIOTCS TTPU MTPOBEICHUU MTPOMEKYTOUHOM aTTECTAIIUM.

Jlna mekyuiezo KOnmpos
Keiic-3apanus k 1adopaTopHbIM padoram

Keiic-3aganue mo teme Ne 1 «Kitaccbl HeOpraHu4ecKux coeuHEeHHiD)
Omnpbit. ITosrydyenue cpegHux coJiei

a) PeakTuBbl: pactBOp xyopuaa Oapus 1 H., pactBop cyibdara Hatpus 1 H.,
poOupKa

Hamute B mpobupky 3-4 kammm pacTBopa xjiopuma Oapus, mnobaButh 3-4
KaIlJd pacTBOpa cysibdara U HaTPHsL.

0) PeakTuBbI: pacTBOp Cylb(hara Memu 1 H., IIMHK METAUTMYECKHUI, IPOOHPKa

Hanute B npoOupky 3-4 karmau pactBopa cyibhara Meau, OpocUTh KyCOueK
IIUHKA.

B) PeakTMBBI: HACHIIIEHHBIA PACTBOP THUIPOKCUIA KATIBIIHSI, OKCHJI YTIIepoaa
(IV), anmapar Kura

Hamute B mpobupky no 1/3 obbema pacTBOpa THAPOKCHIA KaJIbIIUS
(M3BECTKOBasl BOJAa) M MPOIMYCTUTH yepe3 Hero okcup yriepoaa (1V) (yraekucnbiit



ra3) u3 anmnapara Kumnmna /10 nosiBjieHust MyTH.

3amanue. 3anKMch JaHHBIX ONbITA.

1) OT™MeTbTe U3MEHEHUS B TPOOUPKAX B XOJI€ MMPOBEACHUS OTBITOB.

2) Hamumwure ypaBHEHUS XUMHUYECKUX peEaklHil, MPOTEKAIOIUX B
poOUpKax.

3) [on xaxxa0¥l U3 peakiuil yKa)KuTe MpU3HaK peakiuuu (Harpumep, Oenbiit
0Ca/IoK, 00eCIIBEYMBAHUE H T.II.)

4) HazoBuTe Bce MPOAYKTHI PEAKLIUH, 3a UCKIIOYEHUEM BOJIBI.

5) CdopmynupyiiTe BBIBOJ: pPEAKIUAMH, MEXKIy KaKUMHU KJaccaMu
HEOPraHWYECKUX COCTMHEHUN MOYXHO MOJIYyYUTh CPEAHUE COJIA?

Keiic-3aganue mo teme Ne 1. «OcHOBHBIE 32aKOHBI M TOHATHSA XUMUID)

b) «Onpenesnenue MOISIPHOI MACChI IKBUBAJICHTA METAJLIA»

Ornpenenenne MOJISIPHBIX MacC SKBUBAJICHTOB METAJJIOB OCHOBaHO Ha

peaKIuy B3auMOJICHCTBHS METAJIJIOB C KUCIOTAMU:
Zn + HySO4 —: ZnSO4 + Hot

BoinosiHeHne IKCIIepUMEHTA:
1.IlIpoeepka zepmemuunocmu npudopa (ICpKUT JIU OH ra3). Y poBEHb BOJIbI B
IpayupOBaHHOM COCYJIE YCTaHOBUTE Ha «0». 3aTeM MOJACOECAMHUTE K
IpalydpOBAaHHOMY COCYJly PEaKTOP U OMYCTUTE YPABHUTEIBHBIN COCY/ HUXKE
YPOBHS BOJIbI B rpagyupoBaHHOM. [Ipu onmyckaHuM ypaBHUTEIHLHOTO COCYAa
YPOBEHB BOJKI B IPaydPOBAHHOM COCYyIe HEMHOTrO monusures (~1-1,5 cm®), Ho
3areM crabunusupyerca. Eciau uepe3 1-2 MUH manpHENIIEro NoHW>XeHus He Oyer,
pruOOp MOKHO CYUTATh TEPMETUYHBIM.

Pucynok. [IpuGop m1st onpenesieHrs MOJISIPHON MacChl 9KBUBAJIGHTAa METaJlIa:
1 —nnockomonHas koiba (11ubo nmpodupka); 2 — 3aKuM; 3 — MepHasi OIOpeTKa;
4 — ypaBHUTEBHBIN cOCyl

2.3anpaexa peakmopa. OCTOPOKHO CHSB PEAKTOP, IEPEHECUTE B HETO 2-3 cM° 2 H
pactBopa H>SOs. 3aTem ocymmTe BHYTpEHHHE CTEHKHM BEpXHEH YacTH peakTopa



bunbTpOBaILHOM OyMaroi 1 OCTOPOXKHO TOMECTUTE B ATY YACTh PEaKTOpa KyCOUYeK
B3BEIICHHOIO IIMHKA (MacCy IMHKA 3alUIINTE B KypHAaN).
PeakTop ¢ KycOYKOM IIMHKa B BEpPXHEH YacTH OCTOPOXKHO TMOJCOCTUHUTE K
ra3o0TBOJHON TpyOke mpubopa, HE MOMyCKas TIOMaJaHus IMHKAa B KHUCIOTY.
[IpoBeppTe mnpubOp Ha TepMETUYHOCTH B TedyeHue 2-3 wmuH. Ilocme 3toro
OTIpe/ICNINTEe YPOBEHb BOJBI B TPaAyMPOBAaHHOM cocyne no peakuuu (Vi). 3arem
OCTOPOXHO, TIPHJICPKUBAS PEAKTOP y BXOJa Ta300TBOJHOW TPYOKH, CTPSIXHHUTE
IIMHK B KHCJOTYy — HAYWHAETCS BBIJCICHHE BOJOPOJAa W BHITCCHCHHE BOJBI B
YPaBHUTEIBHBIA COCY/I.
3. H3zmepenue o6vema evloenusuiezocs 6000pooa
[To OKOHYaHWM pEaKIUU CICAyeT TMOAOKIAaTh 3-5 MHH, 4TOOBI ra3 B mpubope
IPUHSIT TEMIIEpaTypy OKPYKAIOIIEro BO3ayXa. 3aTeM OIYCTHTE YPaBHUTEIHHBIN
COCy/l 10 YpOBHSA BOJIbI B TPaayHMpOBAHHOM, W, €CIM B Te4YeHHEe | MHH He
HaOIOAaeTCsl M3MEHEHUS YPOBHS, 3aMUIIUTE YPOBEHb BOJBI B TPAAyHPOBAHHOM
cocyne nocie peakuuu (V).
O0wem BoiaenuBierocs Bogopoaa: V(Hz) = (V2) - (Vi)
4.  3anuce OaHHbBIX onvimMa u pacuemaol
Macca meramia, m, T.
VpoBeHb BoJbI 110 peakiuu, Vi, cMe,
VpoBens BojbI ociie peakuuu, Vo , cMe,
O6beM BeIIEnMBLIErOCS Bogopoaa, V= V2 - V1, cM®,
Temmeparypa, t °C.
AobcomroTHas Temreparypa, T, K (273+ t °C).
AtMochepHoe naBieHue, Pary.
JlaBieHre HACHIIIIEHHOTO BOASHOTO Tapa MpH JTaHHOM TeMrepaTtype (cM.Tadd.
HIDKE).

9. INMapumansHoe nasiaeHue Bogopoaa, P(m2) = P — P(w20).
Pacuem monapuoit maccol IK6U6aIEHMOE MEMANNA 0BYMA CHOCODAMU .

ONoGORWNE

1.BeryuciauTe Maccy BRITECHEHHOTO Boopoa (M) o ypaBHeHnuto Kinaneiipona
- Mengneneesa P(H,)V(H,)=(m|M)RT (R=8,31 lx'Moub/k? , rnu

R = 62363,7 cm3MmMm. pr. cr/Monb-Tpan). I[locie 3Toro paccuuraiiTe MOJISAPHYIO
Maccy HKBHUBAJICHTOB, MCHOJb3Yys 1—€ MaTeMaTH4eCKOE BBIPAKEHUE 3aKOHA
SKBUBAJICHTOB.

2.PaccunTaiitTe 00bEM BBIJEIUBIIETOCS BOAOPOa IPU HOPMATBHBIX YCIOBUSIX

(Vo) 1o ypaBHenuto KianeipoHa: VOF% =VH2PH% npu Po= 760 mm. pT. CT.,
0

273 K. 3Hasg MoOyApHBII 00BEM HKBUBAJICHTOB BOJOpPOJAA, paCCUHUTAMTE
MOJIIPHYIO Maccy MeTaiia (2-€ BhIpaKeHHE 3aKOHA SKBUBAJICHTOR).

Tabnuia. J/{apieHre HACHIIIIEHHOTO BOJSHOIO IMapa B PaBHOBECHUH C BOJIOM
Temneparypa, | JlaBnenue napa, [la | Temneparypa, | [laBnenue mnapa,
°C (MM pT.CT.) °C [1a (MM pr.CT.)

0 0,61-10%(4,58) 19 2,20-10%(16,48)
5 0,87-10%(6,54) 20 2,33-10%(17,53)




10 1,22-10%(9,20) 21 2,48-10%(18,65)
15 1,70-10%(12,79) 22 2,64-10%(19,83)
16 1,81-10%(13,63) 23 2,80-10%(21,09)
17 1,93-10%(14,53) 24 2,97-10%(22,38)
18 2,06-10%(15,48) 25 3,16-10%(23,75)

Brruucnure aOCONMIOTHYIO U OTHOCUTENBbHYIO MOTPEITHOCTH OTbITA.
Abconromnasn nozpewtnocms d;:

di = Mokon) - Moxwer), TA€ Mogon) — CpelHES 3HAYCHHE MOJSPHOW MAacChl

AKBUBAJICHTOB IIMHKA, PACCUMTAHHOE 110 IKCIIEPUMEHTAIBHBIM JIaHHBIM, I/MOJIb.

Mox(uer) — 3HaUECHUE UCTUHHOW MOJISIPHON MAacChl 9KBUBAJICHTOB I[UHKA, T/MOJIb.

Ommnocumenshas nozpewnocms, d, %:

d,%= d

SK(ucm)

-100% .

Bwieoo:

Keiic-3apanue mo reme Ne 2 «OCHOBbI XUMH4Y€ECKOI TEPMOTUHAMUKID)
(JHepreruka XUMHYECKHX NP OLECCOB)

A) OnpenesieHue HANPABJICHHOCTH MPOTEKAHUS MpoLecca
1. Ucnonb3ysl cipaBOYHbIE AaHHbIE TaOJUIbI, ONMPEACIUTE U300apHBIA TEMIOBOM
3¢ pext AH9s XMMUUECKOH PEAKIMHU BaIIEro BapHaHTa
C2H4(F)+ 302(r) <—>2CO2(F) + 2H20(>K)

Cnaesalite BbIBOA O BbIJACJCHMM WM NOIJIOLMIEHHMHM TeIUIOTHI B Mpolecce
peakumu.

2. Onpenenure usMmeHenue dSHTporMu ASYgs B X0me XMMHUUYECKOM peakivH,
OPOTEKAIOIIeH TMpU CTAaHAAPTHBIX YCIOBUSAX B HICAJBHOM Ta3000pa3HOM
coctogauu. O0bsicHuTE 3HAK H3MeHenus1 AS%g B pe3yJbrare JaHHOM peaKiuu.
3. Onpenenure usmMeHenue >Heprun I'mooca AGgs B X016 XUMHUYECKON PEAKIUH,
UCIIOJIb3Ysl CIIpaBOYHbIE JaHHbIE Ta0muubl. [1o 3HaKy u3meHnenus sHepruu ['ndoca
AGl5 cmenaiiTe BBHIBOX 0 BO3MOKHOCTH CaMONPOU3BOJILHOIO MPOTEKAHHUS
peaxkuum.

Ta6JII/IHa CTaHI[apTHBIe SHAYCHUA TCPMOJHMHAMUUYCCKUX BCIIMYHNH HCKOTOPBIX
BCUICCTB

BemtectBo | Cocrosinue AH%gg, Klloic AG%gs Klloic S%qs,
MO, MO, JIx/ MoK
CoH> r 226,750 209,200 200,820
NO r 90,370 86,690 210,200
CoHy4 r 52,280 68,173 219,450
NH3 r -45,190 -16,647 192,500
CHs r -74,850 -50,830 186,190
CO r -110,520 -137,270 197,910
CO2 r -393,510 -394,380 213,650




H20 r -241,830 -228,590 188,720

H20 K -285,950 -237,190 69,940
N2 r 0,000 0,000 200,000
Ha r 0,000 0,000 130,590
O2 r 0,000 0,000 205,030
Clz r 0,000 0,000 222,950

b) «Onpenenenue Temnooro 3¢ ¢exra npouecca pacTeopeHust
NH4NO3»

Oo6opynoBanue u marepuajbl. 1. Hutpar ammonust NHsNOs. 2. Crakans
(250-300 mu). 3. TepMoMETp, YKPEIUICHHBIH B IIITATHBE.

Boimonnenne. B crakan HaiieliTe HEMHOro BOJbl. OMyCTUTE TEPMOMETD,
NOTPY3UB €r0 IIapUK B BOAY. 3aTEM BHECUTE B CTAKaH HECKOJIBKO JIOXKEK MEJIKUX
KpUCTAJUIOB HUTpaTa amMMOHHs. TepMOMETp NOKa3bIBa€T CHIJIbHOE IOHWKEHUE
TEMIEPATYPHI paCTBOPA.

NHsNO3zp) + NH20 = NH4NO3-nH20.

3aganue. Ykaxure 3Haku (>0,<0) Q u AH npouecca pacrBopenust
NH4NOs3.

Keiic-3apanme mo reme Ne 2 «3aBUCHMOCTH CKOPOCTH XUMHYECKON peakiuu

OT KOHLEHTPALUH Pearupyouux BellecTB B JAHHBIX YCJI0BUIX).

OmnbIT 1. 32aBUCHMOCTH CKOPOCTH PeaKIUU OT Pa3jIuYHbIX (GaKTOpPOB
A) OT KOHIIEHTPALMH PearnpylonX BenecTn

PeakTuBbl M 000pyAOBaHHWe: pPACTBOP CEPHOM KHUCIOTHI 2 H., PacTBOP
tuocyibdara Hatpusi (NaxS:03) 1H., AUCTWIIMpOBaHHAS BOJIA, YETHIPE MEpHBIC
MPOOUPKH, KaNeIbHUITHI WJIA MTUTIETKH, CEKYHIOMED.

Tuocynbdar HaTpusi pearupyeT C CEpHOM KHCIOTOM MO CIEAYIOIIEMY
YPaBHEHUIO PEAKIINU:

NaxS203 + HoSO4 = NapSO4 + SO2 + HO + S|

[Ipy3zHakoM mpoTeKarouell peakuuu sBISETCS O00pa3oBaHHE MYTH MpHU
BBITIQJICHUU CEPBI B OCA/IOK.

Jlnst mpoBeieHus ONbITa B YEThIPEX MPOOUPKAX MPUTOTOBHTE PaBHBIE 00BEMBI
pacTBOPOB THOCYJIb(aTa HATPUs PA3IMYHON KOHIIEHTpPAIlMH, AJI1 TOrO BHECUTE B
npobupku 4, 6, 8 u 12 kanens THOCYAb(ATA U T0BeAUTE 00BEM B MpoOHpKax 10 12
Karesb, 100aBUB B KQXIYIO BOJY, KaK yKa3aHo B Taduuiie 1.

3ateM B 1-10 npoOupky n00aBbTe 1 Kamio CEpHOM KUCIOTHI, OJJHOBPEMEHHO
BKJIFOUUB ceKyHioMep. [IpocneauTe, 4ToObI Karis He nomnajia Ha CTEHKU TPOOUPKH.

Kak ToJIbKO MOSIBUTCS MYTh, BBIKIFOUYUTE CEKYHJIOMEDP, U 3aHECUTE PE3yJIbTaT
B Tabnuiy 1.

[ToBTOpUTE ONBIT € 2, 3 U 4-if MPOOUPKAMH.

3ananue. 3anuch JAHHBIX ONBITA.

1) 3anecute B TaONMIYy JaHHBIE, TPOBEACHHBIX UCCIEIOBAHUI
Tabnuua - JlaHakie onbITa



No KomnaecTBo kamein O6mie | OtHocuTenb | Bpems OTtHOcuTen
npo- |PactBo |H2 | PactBo | € -Has MOSIBJIEHH | bHas
oupk | p O p YHCJIO | KOHIIEHT- s MYyTH, CKOPOCTh
u Na>S.0 H,SO4 | xamen | panusi. t, cek peaxiuu
3 b NazS203, 1/t, cex
V06m. COTH.
1 4 8 1 13
2 6 6 1 13
3 8 4 1 13
4 12 - 1 13

2) PaccuuraiiTe OTHOCUTEIHHYIO MPAKTUIECKYIO CKOPOCTh PEAKIIUH JIJIS
Kaxjioro ciaydas (1/1), 3Has Bpemsi peakiuu. 3aHECUTE B TaOJIHILY.

3) PaccunraiiTe OTHOCUTENbHYIO KOHIICHTPAIIMIO THOCYNIb(aTa: MpuHUMAst
KOHIICHTPALIMIO B MIepBoii npodupke ¢ 4-s1 KamisiMu Corm = 1, ¢ 6-10 KarmmsaMu — Cor
= 1,5 u T.1. 3aHecuTe TaHHBIC B TAOJIHUITY.

4) IocTpoiiTe rpapuK 3aBUCUMOCTH OTHOCUTEIBHON MPAKTUYECKON CKOPOCTH
peaKuuu OT OTHOCUTEIbHOW KOHIIEHTPAIUU THOCY/Ib(haTa HATPpHsl, OTKJIAbIBas
3HaueHus 1/t mo ocu X 1 Cor. 0 oCH Y.

5) ChopmynupyiiTe BHIBOA 0 3aBUCUMOCTH CKOPOCTH PeaKIUU OT
KOHIIEHTPALMHU THOCYJIb()aTa HATPUSA NPU TAHHBIX YCJIOBHAX.

OmnbIT 2. 3aBUCHMOCTH CKOPOCTH PeaKUUM OT TeMIlepaTypbl

W3yunTe Ha puMepe peakiuu B onbITe 1.

Boimmoanenne. Jlys sToro B TepMmocrtar ¢ Temmeparypoi Ha 10 °C BbIme
KOMHATHOM TeMIepaTyphbl MIOMECTUTE 2 MpOOUPKH: OJHY ¢ 4 KarusiMu 1 H pacTBOpa
TUOCyNb(aTra HATpUsi W 8 KalIIMU BOJIbI, B APYIyI0 — C OJHOM Karuied cepHOM
KUCIOTHI. Uepe3 5 MUHYT CMelaiiTe CoAepKMMoe MPOOMPOK U OTMETHTE BpeMs
NOSIBJICHHS] MYTH.

[ToBTopute ombiT mpu Temneparype Ha 20 ° u 30 ° Bblle KOMHATHOM
TEMIIEPaTypBHl.

3aganme. 3anuchb JAHHBIX ONBITA.

Pe3ynbraTel BHECHTE B TaOJIUIYy U IOCTPONTE TpaduK 3aBUCUMOCTH CKOPOCTH
peakuuy OT TeMIEeparypsl. PaccuuTaiTe 3Ha4eHUE PAKTUYECKOTO
TeMIepaTypHOro ko3¢ duirenTa, UCroib3ys npasuio Bant-I'odda.

OneiTr 3. BuusHMe @NPHPOABI PpearupyloIIMX BelleCTB HAa CKOPOCTH
XUMHUYECKON peaKkuumn

Boinosnenne. B e npoOupku npuiteiite mo 2 cM® pacteopa KMnOs u 2-3
KaIlJIM pacTBOpa CEpHON KHUCIIOTHI. 3aTEM 100aBbTE B MEPBYIO —
cBexenpurotoBiieHHbIN pacTBop Na>SO3z, a Bo Bropyro NaxSOa,

3aganme. 3anuch JaHHBIX onbITa. OTMETHTE, B KAKOM TPOOUpPKE
IPOMCXOAUT U3MEHEHHUE OKpacKu pacTBopa. CopMynupyiiTe BbIBOA O BIUSHUU
IPUPOJIBI PEATUPYIOIINX BEIIECTB Ha CKOPOCTh XUMUYECKON PEAKIIUU.

BoinosiHuTe pacueTHoe 3a1aHue Mo TeMe « CKOpOCTh XUMHUECKUX
peaKLi»



ATMocdepHBIe 3arps3HEHHSI TOCTETIEHHO YHUUYTOXKAIOT 3alTUTHBIA 030HOBBIN
cioi 3emu. (O30HOBOMY CJIOIO YrpOXKaIOT, IMOCTyHarwIiiue B armochepy
(GTopupOBaHHBIC M XJIOPHUPOBaHHbBIC, yrieBoaopoabl — (peon, Hanpumep CClsF,
CCIlyF,, CCIF;. Onn XxuMU4eCKH CTaOMIbHBI B HIDKHHX CIIOSIX aTMOc(epbl, HO B
cTparochepe mom aelcTBueM  yiubTpadmorneroBoro wm3nmydenus —ConHIa
pa3pymarTcs, BBIIESAS aTOMApHBIA XJIOp, MOCIE Yero HAaYMHAIOT MPOTEKaTh
pEaKIUy B3aUMOJICUCTBHS aTOMAPHOTO XJIOPA C 030HOM.

Paccuumatime cxopocms maxoii peakyuu ¢ 06pazosanuem KUciopooa u
MOHOOKCUOA XTI0pa, eclu yepe3 15 ¢ nocie Hayana peakyuu MOIAPHAS]
KOHyeHmpayus o3oxa owviaa 0,3 Mow/n, a uepes 35 ¢ om Havania peakyuu cmaia
pasua 0,15 monv/n.

Keiic-3aganue mo teme Ne 2
«Xumnueckoe papHosecue. [Ipunuun Jle-llarense»

OmnbiT 1. CMenieHne XUMHYECKOTr 0 PABHOBECHS B 3AaBUCUM OCTH OT
KOHIEHTPALMHU MPOAYKTOB 1 UCXOJAHBIX BellleCTB, MPH B3aUMOEHCTBUH
xJjopuaa xkeiaeza(lll) c ponanmaom kanus

Oo6opynoBanue u Marepuaibl. 1. Yerbipe KoHMYecKHMe NPOOUPKH. 2.
[Munerku. 3. benbrii skpan. 4. Xumopux xene3a (111) FeClz 0,0025 u. 5. Pomanun
kamus KSCN 0,0025 u. 6. Xnopua xamus KCl (kpucramumdeckwmii). 7.
JlucTuinmupoBaHHas BoJa.

BoinosiHenne padorsl. B yeThipe KoHMUECKHE MPOOUPKH BHECHUTE MO 5-7
kanenb 0,0025 H. pacTBOpoB xsopuaa xene3a (III) u ponanuna kamusa. PacTBopsl
pa3MeINIanTe CTEKISHHOM MaJIOYKOW M TOCTaBbTe B IMTaTUB. OaHY IPOOHPKY C
MOJIYYEHHBIM PAacTBOPOM COXpPAHUTE [l CpPaBHEHHUS pe3yJbTaToB oOImbiTa. B
OCTaJbHBIE MPOOMPKH J00ABHTE CIEAYIOIINE PEAaKTUBBI: B TEPBYIO - | Karumo
HACBIIIEHHOTO pacTBopa xJyiopuaa xkenesa (III), Bo BTopyto - 1 Kario HaChIIEHHOT O
pacTBOpa pojJiaHujla KaJiusl, B TPEThIO - HECKOJIBKO KPUCTAJUTMKOB XJIOpUJa KaJvs.
CpaBHUTE MHTEHCHUBHOCTb OKPACKM MOJYYEHHBIX PACTBOPOB C MHTEHCHUBHOCTHIO
OKPACKH 3TAJIOHA.

3anuch JaHHBIX ONBITA. 3aMUIIUTE CBOU HAOMIOJNEHUSI NPU MPOBEICHUU
paGotbl. CocTaBbTe ypaBHEHHE COOTBETCTBYIOIICH 0OpaTHMOW peakiuu u
HAIUIIUTE BhIPAKEHUE KOHCTAHThI PABHOBECHSI.

1. Kakue BemiecTBa HaxXoAsSITCSl B UCCJIETYEMOM PacTBOPE MIPU paBHOBECUU?

2. Kakoe BemecTBo mpuIaeT pacTBOPY KPaCHYIO OKPacKy?

3. Kak wu3MeHseTcs WHTEHCUBHOCTh OKpAacKM pacTBOpa U, B KakoM
HalpaBJICHUM CMENIAeTCsS pPABHOBECHUE JAaHHOW PABHOBECHOM CHUCTEMBI MpHU
nobapneHuu: a) xjaopunaa sxenesa (III); 6) ponanunna kanus; B) Xjaopuaa Kaaus?

4, Kak uW3MEHSIOTCS MpPU OSTOM B KaXKJAOM CIydae KOHIEHTPALUH
KOMITOHEHTOB PaBHOBECHOW CHUCTEMBI a) pofaHua; 0) XJopuaa Kajaus; B) XJIOpuaa
xkenesa (II1); r) pomaHmpa Kaausi MO CPaBHEHHUIO C WX KOHIICHTPAIUSAMH IPU
YCTaHOBJIEHUH MEPBOHAYAIILHOI'O PABHOBECUS?

OnbiT 2. Biausinue TeMiepaTypbl Ha CIBUT XUMHYECKOI0 PABHOBECHS



PeakTMBBI M MAaTepHMaJibl: HWOJHAs BOJA, pacTBOp Kpaxmaia, MpOOUpPKH,
CIIUPTOBKA, JIepKaTeb.

Boinonnenne padorel. Haneiite B aBe mpobupku mo 3 cM® HiomHON BOABI U
n00aBbTE B KAXAYI0 U3 HUX 0 1-2 Karm pacTBopa Kpaxmana. Harpeiite onny u3
pooupok. CpaBHUTE OKPACKY.

3ananme. VYKaxuTe HaNpaBlICHHE CABUra XUMHYECKOTO PABHOBECHUS IIpU
NOBBILIEHUHU TEMIIEPATYPhI U 3HAK TEMIOBOIO 3(hPeKTa peakuuu.

Keiic-3ananue mo reme Ne 3 «CrpoeHue aToma»
IIpakTuyeckas padora mo reme Ne 3: Ctpoenue atoma. Ilepuognueckuii
3aKO0H U nepuoaunyeckas cucrema /[. U. MenaeseeBa

ean 3ansaTus

1. IIpoBepuTh MMEIOLIMECA Y CTYJ€HTOB TEOPETUYECKUE 3HAHUS O CTPOCHUU
aToMa.

2. Hayuuthb ompenensitTb YUCIO 3JIEMEHTapHBIX YACTHUIl B aTOMaX Kaxjoro
AJIEMEHTA, MPUHAIJIEKHOCTh UX K METAJJIaM WJIM HEMETAJLJIaM.

3. Hayuuts uzo0paxkate CcTpoeHHE aToMa ¢ momoirsto ¢popmyisl Koccens,
AIIEKTPOHHOU (OPMYIBI U TpadUUIECKOMN IEKTPOHHON CXEMBI.

4. IToMOYb MOMYYNUTHh MNPAKTUYECKUE HABBIKU ONPEICICHUSA:
- CTeNICHEH OKMCJICHUS aTOMOB;
- HanucaHus (OpPMYNT COOTBETCTBYIOUIUX OKCHIOB, THAPOKCUIOB, JETYYHX
BOJIOPOJIHBIX COCTMHEHUH (TMPU WX HAJIMYUN),
- XapakTepUCTUK  (U3UYECKUX U XUMHUYECKHUX CBOMCTB DJIEMEHTOB M HX
COCIMHECHUM.

IIpumep. CocTaBbTe 3JEKTPOHHYIO U JIEKTPOHHO-TpapUUECKyt0 GopMyy
3JIEMEHTA C TIOPSAAKOBBIM HOMEPOM 24 U TaliTe MOJHYIO XapaKTEPUCTUKY JIEMEHTA.
Pemenne. [lo mopsankoBoMy HOMEpY 3aKitodaeM: B aTOMe 24 3JIEKTpOHA.
JlaHHBIN JIEMEHT - XpoM. DJIEKTpOoHHAas (hOpMYyJia UMEET BU/L;
15%25?2p®35°3p°3d°4st
OnexkTpoHHOM (opMmyne XpoMa COOTBETCTBYET CJEAYIOIas 3JIEKTPOHHO-
rpaduueckas cxema:
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XapaKkTeprucTHKa aToMa Xpoma
1. Cr — meraimn, d — dy1eMeHT.

2. Baneurusie cocrosgausa: |- VI.
3. Bo3mokHEBIE cTerienn okucienus: 0, +2, +3, +6.
Cr0-28 »Cr2 Cr%-3g —Cr* Cr0 - 68 —Cr*t

XpOoM IPOSIBISIET BOCCTAHOBUTENIBHBIE CBOMCTBA.
4. XpoMm o0pa3yeT KUCIOPOIHBIE COCTUHEHUS:



Oxcuupl CrO Cr203 CrOs3

I'mnpokcuaer  Cr(OH):2 Cr(OH)s H2CrO4
H3CrOs H2Cr207
OCHOBHBIC aMmdoTepHble  KHCIIOTHBIC
CBOMCTBA CBOMCTBA CBOMCTBA

CTCTICHb OKHCJICHUSA YBECJIMUUBACTCS -

IIpumep. Kak 3aBHCAT KHUCIOTHO-OCHOBHBIE CBOWMCTBAa OKCHUJIOB U
TUIPOKCUIOB OT CTENEHU OKUCJICHUS aTOMOB 3JIEMEHTOB, X oOpasyromux? Kakue
TUAPOKCUIBI Ha3bIBAOTCS aMdoTepHbIMU (aMdoauTamu)?

Pemenue. Eciii  d51eMEHT NpOSIBISET NEPEMEHHYIO CTEIIEHb OKUCIICHUS U
o0pa3yeT HECKOJbKO OKCHUJOB M THUJPOKCHAOB, TO C YBEJIMYECHUEM CTEIEHU
OKHCJICHUS] CBOMCTBA MOCIEIHUX MEHSIOTCS OT OCHOBHBIX uepe3 aM{QOTepHbIE K
KUCIIOTHBIM. JTO OOBICHSETCS XapaKTepOM DJIEKTPOIMTHUECKOW TUCCOLMALINU
(nonmzaruu) rungpokcugoB DOH, xoTopas B 3aBUCMMOCTH OT CpPaBHUTEIbHOMN
MPOYHOCTH U MONApHOCTH cBsizer D-0O u O-H Moxxer mpoTekats 1o IByM THIIAM:

yTTTIT

YOH == Y'+ OH i 6¢i61fi14aieé ()
YOH ==H'+ YO i1 0¢io6eéeiiio (I

Eciu npounoctu cBsizeit O-H u 3-O OaM3KkM WM paBHBI, TUCCOLMALUSA
TUAPOKCUIA MOXKET OfHOBpeMeHHO nporekarh U 1o (l) u mo (ll) Tunam. B stom
ciydae pedb UIET 00 aM(OTEpHBIX 3JeKTpoiuTax (amdoirMTax), HaIpuUMep s
CF(OH)gZ

Cr3 + 30H == Cr(OH)3z = H3CrO3 = 3H" + CrOz*

B xucnoii cpene aMponauT nposiBIsSieT OCHOBHOW XapakTep, a B HICJIOYHOM
cpelie — KUCTBIA XapakTep:

Cr(OH)s; + 3HCI = CrCls + 3H.0
Cr(OH); + 3NaOH = NaszCrO3 + 3H.0

Ipumep. HMcxons u3 MOJNOXKEHUs dJIEMEHTA B MEPUOAUYECKON CUCTEME U
CTPOEHHUS €ro aToMa, JaiTe MOJHYI0 XapaKTepUCTUKY Maprasia u opoma.

a) COCTaBbTE DJICKTPOHHBIE U 3JEKTPOHHO-Tpaduueckre (HopMysbl aTOMOB
AJIEMEHTOB;

0) ompenenuTe, K KAKOMY 3JICKTPOHHOMY CEMEUCTBY OTHOCSTCSI JaHHBIC
3JIEMEHTBHL;

B) OIpEENIUTE BOBMOXKHBIE BaJICHTHBIE COCTOSHHUS;

I') ONPEIEIUTE BO3MOKHBIE CTENIEHU OKUCIICHNUS,

1) HaIMUIIATE BO3MOXHBIE BOJOPOJHBIE M KHUCJIOPOJIHBIE COEIUHEHUS,
OIPEEIINTE UX KUCIOTHO-OCHOBHOW XapaKTep.

Mapeaney — d-snement VII-B rpymmsl, meTamn

+2sMn° 1522522n%3523p33d°4 52
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ATom Mapraiiia Ha BHCIITHEM SHCPICTHYCCKOM YPOBHC MMCECT ABA JJICKTPOHA,
OCTAJIbHBIC BAJICHTHBLIC JJICKTPOHBI HAXOAATCA Ha IIOACTHJIAIOIICM d-HOI[ypOBHe.




Tepsst 3eKTPOHBI, MapraHel IPOosiBIIAET TOJBKO BOCCTAHOBUTEIIBLHBIE CBOUCTBA, YTO
XapaKTEepPU3yeT €ro KaK TUIINYHBIA METAILI.

Mn oOpa3zyeT OKCUJIbI U TUJIPOKCHIBIL:
Mn? - 2& —Mn*2 MnO — Mn(OH);

Mn? - 3¢ -Mn*3 Mn;03 — Mn(OH)s (HsMnQO3)
Mn? - 4¢ -Mn** MnO; — Mn(OH)s4 (HsMnQy)
Mn? - 68 —Mn*® MnQOz — H.MnOq
Mn?° - 76 —-Mn*’ Mn207 — HMnO4

bpom — p-anement VII-A rpynmel, HemeTann

4p
4s
35Br°1522522p83s23p33d1°45%4 p° ik

Ha BHemHem »SHEpreTHYeCKOM YpOBHE y aTroMa OpoMa ceMb BaJCHTHBIX
AIEKTPOHOB. ATOM OpoMa JIETKO MPUHUMAET SJIEKTPOH, 00pa3ys OTpUIIATEIHHBIN
WOH:

Br'+ l1e — Brt
[IpuHUMAasT SJEKTPOHBI, aTOM OpoMa MPOSBISET OKUCIUTEIHHBIE CBOWCTBA,
YTO XapaKTpU3yeT ero Kak THIUYHBIA HeMeTaul. bpoMm o0pasyer nerydee
BOJOPOJHOE COoeIMHEHUE - OpoMoBoopoa HBT.
Tepsis 37€KTPOHBI, OPOM MPOSIBISIET C1a0ble BOCCTAHOBUTEIbHBIE CBOMCTBA.
C kucnopogom 6pom o0pa3yeT OKCHUJIbI U TUIPOKCHIbI KUCIIOTHOTO XapaKTepa:
Br’-1e - Brt  Br,O — HBroO
Br’-3¢ — Br*  Br,0s;— HBrO;
Br’-58 - Br®  Br,0s — HBrOs
Bro - 7 — Br*’ BroO7; — HBrO4
JI71sl yCTIeNITHOT'0 OCBOSHUST MaTepHasia 1o JaHHOW TeMe 00 yJaromnecs
JIOJKEH OTBETUTH Ha CJIEIYIONINE BOITPOCHI.

KoHTponbHbIE BONPOCHI

1. [Jaiite onpeaeneHre NOHATUAM: aTOM, XMMHWYECKUW DJIEMEHT.
2. KakoB (pu3nueckuii CMBICH MOPAIKOBOTO HOMEPA XUMHUECKHUX 3JIEMEHTOB?
3. Kakue KBaHTOBBIE YHCIIA XAPAKTEPU3YIOT DHEPreTUYECKOE COCTOSTHUE
3JIEKTpPOHA?
4. YTO Takoe «3HEPreTUYECKUI YPOBEHBY, «IHEPreTUUECKUI MTOTYPOBEHBY?
5. Tlonmp3ysce Tabmuuamu 2—5, BBIMUIIUTE XAPAKTEPUCTHUKU 3JIEMEHTOB 3-TO
nepuona B Tabmuiry Ne 1.
6. Kak onpenenute MakCUMaJIbHOE YUCIIO DJIEKTPOHOB HA YPOBHE, TOAYPOBHE?
7. YeM oTnuyaercs «Bo30YyKJIEHHOE» COCTOSIHUE aTOMa OT «HOPMaIbHOI0»?
8. Chopmynupyiite npasuia B. KineukoBckoro.
9. Chopmynupyiite nmpunuun [laynu, npaBuno Xynuaa?
10. Jaiite coOBpeMEHHYIO (POPMYIUPOBKY MEPHUOJUYECKOrO  3aKOHa
. . Menpeneena.



11. B yem coctouT ¢uznueckuii CMbICI HOMepa Neprojia, HoMepa rPyIIbI?
12. Ha 4em OCHOBaHO pa3iMyKM€ B AJICKTPOHHBIX KOH(PUTYypalHsX aTOMOB
AJIEMEHTOB IIABHBIX U TOOOYHBIX MOJATPYIII MEPUOAUUECKON CUCTEMBI?
Tabnmuma 1 — XapakTepUCTHKHU AJIEMEHTOB 3-TO Iepuojaa

DJIEMEHT | DNIEMEHTHI 3-TO Nepruoja
ITokazat Na | Mg Al Si P S Cl Ar

1) No snemenTa B~

[1C5

2) 4KCII0 TPOTOHOB
B aTOMeE

3) uuncno
HEUTPOHOB

4) yncio
AJIEKTPOHOB

5) aneKTpoHHas
dbopmyna

6) BAJICHTHBIC
AJIEKTPOHBI

7) cTeneHu
OKHUCJICHHUSI

8) opOUTATbHBIM
paanyc, HM

9) moTeHuMan
HOHM3aIMHU, 2B
10) orHOCHUTEB-
Has JIEKTPOOT-
PHUIATEIIEHOCTh
11) popmyna
OKCHJA

12) popmyna
THIPOKCHUIA

13) xapakTep OK-
cuja, THIPOKCHIA
14) bopmyma
JETY4ero BOAOPO/I-
HOT'O COEMHEHMUS,
€ro XapakTep

[locne 3anonHenus Tadauipl 1, 00BICHUTE XapakTep U3MEHEHUN MoKa3aTenen
8,9, 10. Hanniunte ypaBHEHUs peaklnil, XapaKTepU3YIOIINE KUCIOTHO-OCHOBHBIE
CBOMCTBA TMJIPOKCHJIOB.

13. Yrto Ha3pIBaeTCs HEPTrUel MOHU3AINH, YHEPTHEH CPOACTBA K DJIEKTPOHY?

14. Yto Takoe OTHOCHUTENbHAS AJIEKTPOOTPULIATEILHOCTH ?



15. Kak uzMeHsieTcs XxapakTep OKCHIO0B B 3aBUCUMOCTH OT CTEIICHU OKHUCIICHHS
yjeMeHTa?

Tabnmuna 2 — OpOuTaibHbIE pauyChl aTOMOB

ATom 1s 2S 2p Atom  |3s 3p

H 0,053 Na 0,171

He 0.029 Ma 0.128

Li 0.019 10.159 Al 0.104 0.131
Be 0.014 |0.,104 Si 0,090 0.107
B 0.011 10.077 0.078 P 0.080 0.092
C 0.009 10.062 0.060 S 0.072 0.081
N 0,0078 |0,052 0,049 Cl 0,066 0,072
0] 0.0068 [0.045 0.041 Ar 0.061 0.066
F 0,0060 |0,040 0,036

Ne 0,0054 |0,035 0,032

Ta6JII/IHa 3— HOTCHHI/IEU]BI HOHHU3aINH1 aTOMOB HCKOTOPBIX 3JICMCHTOB

DJIEMEHT l1.58 2,58 Onement | l1,58 l2.58

H 13,6 - Na 5,14 47,20
He 24,58 54,40 Mg 7,64 15,03
Li 5,39 75,62 Al 5,98 18,82
Be 9,32 18,21 Si 8,15 16,34
B 8,30 25,15 P 10,48 19,72
C 11,26 24,38 S 10,36 23,40
N 14,53 29,60 Cl 13,01 23,80
@) 13,61 35,15 Ar 15,76 27,62
F 17,42 34,98 K 4,31 13,81
Ne 21,56 41,07 Ca 6,11 11,87

Tabnuia 4 — OTHOCUTENBbHAS AIEKTPOOTPULIATENLHOCTD ieMeHTOB (0D0)

H-2,1
Li-1 Be-1,5 B-2 C-2,5 N-3,0 |[0O-3,5 F-4,0
Na-0,9 Mg-1,2 | Al-1,5 |Si-1,8 P-2,1 S-2,5 Cl-3,0
K-0,8 Ca-1,0 Sc-1,8 | Ge-1,7 As-20 |Se-2,4 Br-2,8
Rb-0,8 Sr-1,0 Y-1,3 |Sn-1,7 Sh-1,8 | Fe-2,1 1-2,4
Cs-0,7 Ba-0,9 Pb-1,6




Tabmuna 5 — CpoJcTBO K AIEKTPOHY HEKOTOPBIX aTOMOB

DJEeMEeHT E, »B DJIEeMEHT E, »B
F 3,62 S 2,07
Cl 3,82 P 0,8
Br 3,54 Si 1,90
I 3,24 Al 0,4
O 1,48 Na 0,74
N 0,2 H 0,7
C 1,13 Mg -0,32
B 0,3 Be -0,19
Li 0,54 HuepTHBIE ra3sl 0

TecToBBIE 3a1aHUA

1. Meraymuinueckue cBOMCTBAa HauOOJIee BHIPAXKEHBI Y aTOMa
1) nutus

2) Harpus

3) kanug

4) xanbuus

2. HauGomnpimuii paanyc aToMa UMeEeT
1) K
2) Na
3) Li
4) Rb

3. 3apsan aapa aToMa KpEMHHUSI paBEH
1) +28
2) +31
3) +4
4) +14

4. DnekTpounyro KoHdurypamuo 1s22522p83s23p° umeer arom

1) dochopa

2) xjopa

3) 6poma

4) ¢topa

5. B mepuozne ¢ yBennueHueM 3apsja sapa aTOMOB METAUIMYECKUE CBOWCTBA
1) ocnabeparor

2) yCWJIMBAIOTCS

3) HE U3MEHSIOTCS

4) HeT 3aKOHOMEPHOCTHU



6. B Manbix epuomax ¢ yBeJIMYCHHUEM 3apsijia sjipa paauychbl aTOMOB
1) yBennuuBaroTCs

2) U3MEHSIOTCS NEPUOJUYECKHU

3) yMeHbIIaTCs

4) HEe U3MEHSIOTCS

7. DneMeHTy ¢ DIIEKTPOHHOU GopMystoit atoma 15225°2p%3523p® cooTBeTCTBYET
¢dbopMyra BBICIIIETO OKCHA

1) B2Os

2) Al,O3

3) N2Os

4) P20s

8. Tpu wactunel Ne’, Na*, F~ umeror oquHakoBoe
1) maccoBoe uuncio

2) 4UCIIO HEUTPOHOB

3) 4uCI0 AAEKTPOHOB

4) 4ucnao NpOTOHOB

9. Yucno sHepreTMYecKux YpoBHEH y aTroma, umeroniero 19 nporoHos
1) 3

2) 5

3) 4

4) 2

10. Yncno npoTOHOB, HEUTPOHOB M 3JIEKTPOHOB Y aTOMa C MOPSIAKOBBIM HOMEPOM
40

1) 40, 91, 40

2) 40, 51, 40

3) 20,51, 40

4) 40, 40, 40

11. Yucno moxypoBHEN Ha SGHEPIETHUECKOM YPOBHE ONPENEISET ... KBAHTOBOE
YHUCIIO0

1) rmaBHOE

2) MarHuTHOE

3) opOuTanbHOE

4) cnuHOBOE

12 MakcumanbHO€E YHCIIO 9JICKTPOHOB Ha f — IIOAYPOBHC
1)8

2) 2

3) 10

4) 14



13. HGpGMeHHYIO CTCIICHb OKUCJICHHUA IIPOABILACT 3JICMCHT C BHCKTpOHHOﬁ
dbopmyoi
1) ...3523p*
2)...401°552
3)...3523p°
4)..3d4s?

14. DneMeHT ¢ >eKTpoHHON Gopmyioii ..3523p®3d°4s24p° maxomurcs
1) 5 rpynne, riaBHOM MOATPYIINE

2) 5 rpymnre, MOOOYHON MOATPYIITIE

3) 7 rpynne, noOOYHON MOATPYIIIE

4) 7 rpynre, r1aBHOW NOATPYyNIE

15. Haumenp1ueit sHeprueit MoHU3auu 001aaaer
1) xanpuuii

2) MBIIIBSIK

3) xpom

4) opom

16. YcuieHne KUCIOTHBIX CBOMCTB OKCUJIOB IIPOUCXOINT B PALY
1) P20s — Si02 — AlO3

2) MnO — MnO; — Mn;07

3) N2Os — P205 — As205

4) Cr207 — P205 — Al2O3

17. OcnabneHue OCHOBHBIX CBOMCTB FMAPOKCUIOB MTPOUCXOJIUT B PAAY
1) Mn(OH)2 — Mn(OH)3 — Mn(OH)4
2) Al(OH)3 — Si(OH)s — NaOH
3) Ca(OH)2 — Sr(OH)> — Ba(OH)2
4) Ge(OH)s — Ga(OH)z — Zn(OH):

18. BO3MOXHOCTbh HAX0XKJI€HUSI SJIEKTPOHOB HA OAHOW OpOUTAIM ONpPEACIISET ...
KBaHTOBOE YHUCJIO

1) rmaBHOE

2) MarHuTHOE

3) opbuTtanbHOE

4) cnuHOBOE

19. 3apsa sapa atoma, uMeroiero 21 aneMeHTapHyro 4acTUIly, paBEH
1) +7

2) +12

3) +21

4) +10



20. CBoiicTBa aTOMOB XMMHYECKUX JIEMEHTOB HAXOAATCS B IEPUOIUIECKON
3aBHCHUMOCTH OT

1) maccel aToMa

2) macchl sapa

3) yKciia IpOTOHOB

4) 3apsina snapa

21. Dnekrponnas ¢popmyna nona Cl” coBnagaer ¢ 37eKTpOHHOM (popmyoi
1) vona F

2) aroma Ar

3) aroma Na

4) nona Na*

22. HaubombImiee 3HaUCHUE YSHEPTUU NOHU3AIUHN y aTOMa
1) propa

2) Kamus

3) azota

4) xpoma

23. DnekTpoHHas ¢opmylia aToMa Maprasiia
1)...3523p%4s%4p?

2)...35%3p%3d*4s%4p?

3)...3523pf3d%4s?
4)...35?°3p®3d%4s?

24. T"'a3000pa3HOE COENMHEHHE C BOJOPOJIOM 00pa3yeT IJIEMEHT
1) Mn 2) Mo

3) As 4) V

25. Haubonbuiee 3Ha4eHUE 3JIEKTPOOTPULIATEIBHOCTH Y 2JIEMEHTA
1) Be 2) O

3)N 4)C

26.Y aroma maprasua Ha d-moJlypoBHE HaAXOJIUTCS SJIEKTPOHOB
1) 8 2) 10

3) 5 4) 2

2’7. Haumensplee CpoACTBO K 3JIEKTPOHY Y aTOMa

1)C 2) N

3)0 4) F

28. MakcumanbHOE YHCIIO AJIEKTPOHOB Ha 4-0M SHEPreTUYECKOM YPOBHE
1) 8 2) 18
3) 32 4) 2



29. HauMeHee akTUBHBIN HEMETAJUT UMEET 3HAUECHUE OTHOCUTEIHHOM
QJICKTPOOTPULATCIIbBHOCTH PABHOC

1) 22 2)10

3) 2,35 4) 1,4

30. MakcuManbHas MOJIOKHUTENIbHAS CTEIIEHb OKUCIICHUS 3JIEMEHTA PaBHA
1) HOMmepy nepuoaa
2) HOMepy psna

3) HOMepy rpyIIIbI
4) opsIKOBOMY HOMEPY

Keiic-3ananue mo reme Ne 4
«XuMu4eckas cBsi3b. CTpOeHHE MPOCTEHIINX MOJTEKYJD)
Hns coenunenutii I, HI, CrCls, PbO,
(H20)n, CHa

a) YKOKUTE TUIT XUMUYECKOM CBSI3U B MOJIEKYJIAX;

0) cCOCTaBbTE JIEKTPOHHBIE CXEMBI 00pPa30BaHUS MOJIEKYJI C
KOBAJICHTHOU CBS3b10. ONpe/IeTuTe BAJICHTHOCTh U CTEIIEHb
OKHUCJICHUS,

B) U300pa3uTe 3JIEKTPOHHBIMH YPABHEHUSIMHU MPOIECCHI
00pa30oBaHUs MOJIEKYJI C MOHHOU CBSI3bIO;

I') YKQXKUTE TUI THOPUAN3AIMHU YIIIEpO/ia B MOJIEKYJIe METaHa U
n300pa3uTe reoMeTpudYecKyro GopMy MOJIEKYIIbl, YKaKUTE BAJICHTHBIN
YTOJL.

Cdopmysupyiite, KaKk BU/J CBSI3U BJIMsIeT HA CBOMCTBA XMMHUYECKOI 0
Beliecrsa?

IIpakTuyeckas padora mo remeNe4:
«XuMHnYeckasi CBsi3b, CTPOEHHE MOJTEKYJI»

3apanmel. a) Onpenenure TUIBI XUMUYECKUX CBSA3EM B MOJIEKYIaX
creayromux coenunennii: Sy; SiHa; CI-S=S-Cl; CzH4; BaO; N

0) B COEAMHEHMSIX C HOHHOW CBSI3bI0 M300pa3uTe Mpolecchl 00pa3oBaHUS
HMOHOB U3 aTOMOB U CXe€MYy 00pa30BaHusl HOHHOTO BEILIECTBA.

B) B COCIUHEHUSAX C KOBAJCHTHOM CBA3BIO COCTABBTE JJIEKTPOHHBIE CXEMBI
00pa3oBaHUsi MOJIEKYJI.

) MOKaXUTE, KaKue OpOUTaIM aTOMOB IPUHUMAIOT ydacThe B 00pa30BaHUU
CBsA3U?

n) OmnpenenuTte NOJSPHBIE U HEMOJSPHBIE CBA3M, G U T - CBSI3U, THUI
rUOpUIN3aLK THOPUIHBIX CBSI3EH.

k) Omnpenenute BaJICHTHOCTh M CTETIEHb OKUCIICHUS JIEMEHTOB.

3ananme 2. [TokaxuTe MexaHU3M 00pa3OBaHMUS:

a) moHa rtuapokconus (H3O)" w3 moma H™ m momekynsr H.O, ykaxute
BAJICHTHOCTh W CTENEHb OKHCIEHUs aToMa Kuciopoma. W3obpasute cxemy
NEepeKphIBaHMs ATOMHBIX OpOUTaIel B MOHE THAPOKCOHUSI.



0) nona [Be(OH)4]* u3 monexyn Be(OH); m rumpokcun — umonos (OH),
YK@KHUTE BaJCHTHOCTh M CTENEHb OKMCIICHHS aTOMOB B TE€TparuapokcoOepuiaTe
[Be(OH)4)*

3aganue 3. /laHbl 3J1IeKTPOHHBIE KOH(UTYypallUK BaJICHTHBIX 3JIEKTPOHOB JABYX
XUMHYECKUX DJIEMEHTOB!

... 452 4p* u 1st

a) Ompenenute AJIEMEHTHI, KOTOPBIM COOTBETCTBYIOT JaHHBIE SJICKTPOHHBIE
KOH(UTYpaAIlMU BAJICHTHBIX JIEKTPOHOB;

0) Hanmummure dopMyity MOJIEKyITbI, 00pa30BaHHONM aTOMaMU dTUX YJIEMEHTOB.

B) Ompenenure THUN XUMUYECKOM CBA3UM B ITOW MOJIEKYJle, COCTaBbTE €€
AJIIEKTPOHHYIO (OPMYITY B H300pa3uTe CXeMy NEPEKPhIBAaHUSI aTOMHBIX OpOUTATICH.

r) YKaXUTe TUI MOJEKYJIbI.

3ananme 4. CocraBbTe 3JIEKTPOHHBIE (OPMYIIBI aTOMOB: (PTOpa, a30Ta, Opoma,
&Kelesa, HUKES, KaJlbLs.

BaneHTHble 37I€KTPOHBI paclpeeuTe M0 OpOUTATISIM.

OnpenenuTe BO3MOXHBIE BaJICHTHOCTHU M CTENEHU OKUCIEHUS 3THUX
3JIEMEHTOB.

OOBsicHUTE, TOYEMy BBICIIAS CTETNICHb OKHCJICHHS aToMOB (ropa, a3ora,
JKese3a U HUKEJsl HE COOTBETCTBYET HOMEPY IPYIIIIbI?

3aganme S. JlaHbl 3JI€KTpPOHHBIE KOH(UIypalMH BAJEHTHBIX 3JIEKTPOHOB
XUMHUYECKUX JIEMEHTOB:

...68%, ...3s%pt, ... 55%5p3, ... 45%4p*, ...3d%4s?

a) Ompenenute AJIEMEHTHI, KOTOPBIM COOTBETCTBYIOT JaHHBIE SJICKTPOHHBIE
KOH(UTYpaIIMU BaJIEHTHBIX AJIEKTPOHOB;

6) CocraBbTe AIEKTPOHHBIE (POPMYIIBI aTOMOB, PACTIPEETUTE IJICKTPOHBI IO
opOuTaIsiM, ONIPEEINTE BO3MOXKHBIE BAICHTHOCTH U CTETIEHN OKHCIICHUSI.

B) CocTaBbTe (POPMYJIBI OKCHIOB U TUIPOKCUIOB, HA30BUTE UX, YKAKUTE TUIIbI
CBsI3EH MEXIY aTOMaMH B MOJICKYJIaX.

r) Pacmonoxxure BbICIIME THAPOKCHIBI B TOPSAIKE YBEIMYEHUS KUCIOTHBIX
CBOMCTB.

3apanme 6. Onpeaenure u3MEHEHUE MOISIPHOCTH CBS3HU B PsiIaX MOJIEKYII:

a) PHs; H.S; HCI

0) H20; H2S; H>Se

B) HF; HCI; HBr; HI.

3ananue 7. Pacnonoxute npeacrasinennbie Monekyiasl: Clo; HoS; HBr; CO;
NHs; BeH: B nmopsinke yObIBaHMS OJSPHOCTHU CBA3U. Y KaXKUTE, B MOJIEKYJIE KAKOTO
COEIMHEHMSI UMEET MecTO SP — rudpuausanus. CocraBbTe 3JIEKTPOHHYIO HOPMYILY
ATOW MOJEKYJbI, U300pa3uTe MEPEKphIBAHWE ATOMHBIX OpOMTalel B MOJEKYIE,
YKaXUTE TUI MOJICKYIIbI.

Keiic-3aganue o teme Ne 4 « KommjaekcHbie coeTHHEHU
OnpiT. ITosyyeHue u uccjief0BaHNe CBOWCTB KOMILJIEKCHOT O

coeqnHeHHs cyjbdara Terpaammuuomenn (I1)
PeakTuBbI: pacTBOp cynbdara mMenu 1 H., pacTBop xyopuaa OGapust 1 H.,



0JIOBO METAJNINYECKOE, KOHIIEHTPUPOBAHHBIN PACTBOP aMMHUAKA.

[Tomectute B 2 mpobupku no 10 kamenb pacTBopa cyibdatra Meau u
100aBbTE B OJHY U3 HUX 2 KaIlJId XJopujia 0apus, BO BTOPYIO — BHECUTE KyCOUEK
rpaHyJIMPOBAHHOTO OJIOBA.

[lonyunTe KOMILUIEKCHOE COEAMHEHHWE MEAU: AJS 3TOr0 BO3BMHUTE B JBE
npobupku mo 5-6 kanens cyiabdata Meau U 106aBbTe U3OBITOK 25 % pacTBOpa
aMMUaKa 70 MOJHOTO pAaCTBOPEHMS, BBIIIABIIErO BHAYAJIE OCaJKa.

B npoOupku ¢ KOMMJIEKCHONW COJIBIO J00aBbTE: B OJHY M3 HHUX 2 KarlH
xjopuaa 6apusi, BO BTOPYIO — BHECUTE KyCOUYEK TPaHYJIUPOBAHHOTO OJIOBA.

3aganue. 3anuIINTEe JaHHbIE ONbITA.

1) Kakue nsmeHeHus B mpoOupkax B xoje onbiTa Bel HabmogaeTe?

2) CocTaBbTe ypaBHEHHUS OCYIIECTBUBIINXCS PEAKINI MEXKAY BEIIECTBAMMU:

cyib(aToM MeIu U XJIOpUA0M Oapusl,

Cynb(haToM MEIU U OJI0BOM,

cynbhaTtoM MeId W aMMHAKOM C O00pa30BaHMEM KOMILIEKCHOTO
COCJTMHECHUS

cynbdarom TerpammuaMenu (1) u xmopugom G6apus,

cynbdarom TerpammuaMenu (1) m omoBoM.

3) Kakas u3 BeIlIeyKa3aHHBIX peakiuil He mpoTekaer? [louemy?

4) OObBsicHUTE, B Ye€M pa3Iu4usl B XUMUYECKUX CBOMCTBAaX MPOCTOH M
KOMIIJIEKCHOM cou?

5) MaiiTe MOJHYIO XapaKTEPUCTHKY KOMIUJIEKCHOTO COCIWHEHHsS, YKa3aB —
BHYTPEHHIOIO ¥  BHEIIHIOO cdepbl, KOMIUIEKCOOOpa3oBaTenb, JIMTaHbI,
KOOPAMHAMOHHOE YHUCIIO.

6) YuuThiBas, 4TO AaHHBIC 1O MOJSPHOM 3JICKTPOMPOBOJTHOCTH PacTBOpa
KOMILJIEKCHOTO COEIMHEHMSI YKA3bIBAIOT HA IMCCOLIMAIIMIO €0 Ha 2 MOHA, HAITUIIIUTE
YPaBHEHHUE €T0 AJIEKTPOJIUTHUECKON JUCCOIUALIAH.

7) Ha ocHOBaHMHU MPOBEIEHHBIX ONBITOB CPOPMYIIUPYIUTE BHIBOJ: KAKME MOHbI
KOMIUIEKCHOTO COSAMHEHUS] — BHYTPEHHEH WJIM BHEIIHEHW cephbl MOTYT BCTYIIATh B
peakiu HOHHOTO oOMeHa?

Keiic-3aganue mo teme Ne 5
«PacTBOpbI: pacyeTHBIA NPAKTHKYM»

Chopmyaupyiite ciaeaywmme MNOHATHS, TMpeacTaBbTe  (POPMYJIbHBIE
BbIPAYKEHUSA:
MaccoBas 1011 paCTBOPEHHOT'O BEIIECTBA, MOJSIPHAST KOHUEHTPALUSA, MOJSpHAs
KOHILICHTPAlLIMSl SKBUBAJICHTOB, MOJISUIbHAS KOHUEHTpALUs, TUTP pPacTBOpa,
IJIOTHOCTh PacTBOpa, apeoMeTp (Ha3HAYEHUE), KPUCTAILIOTUIPAT.
3apanmne. 1.M3yyure TeOpeTUUECKUI MaTEpUal MO JAaHHOU TEME;

2.Pemnre 3a7ayu Ballero BapUaHTA, OTHOCSIIHMECS K M3y4aeMoOll TeMme,
CMOTpH
AnekcanapoBa, 2D.A. Tumodeea WN.10., UHAVMBUJIYAJIbHBIE 3AJIAHUA
JIUISI CAMOCTOSITEJIBHOM PABOTHI CTYJIEHTOB 110 XUMMHU: yueGHo-
Meroaudeckoe nocooue/ I.A. Anekcanapona, N.}O. Tumodeea - KpacHonap:
KyoI'AY, 2016 — 65 c.



http://edu.kubsau.ru/file.php/105/03 03.07.13/01 Individualnye zadanija dlja sa
mostojatelnoi raboty studentov po khimii. Aleksandrova EH.A. Timofeeva I.J

U.pdf

IIpumep. Brraucnute: a) MaccoByro 1010 BemiecTBa (®) B MmpoieHTax; O)
MOJISIDHYIO ~KOHIEHTpAlUI0 pacTBopa C; B) MOJSIPHYIO KOHIIEHTpPAIMIO
SKBUBAJIEHTOB Cy; T') TUTP PacTBOpa OpTOPOCHOPHON KUCIOTHI, HOTYYEHHOTO MPH
pactBopeHun 18 1 kucnotsl B 282 ¢M® BOjbI, €CiM MJIOTHOCTH PacTBOPa paBHA
1,031 r/m°.

Pem e H u e a) IUIOTHOCTh BOABI paBHAa 1r/cM3, mModTOMY Macca BOJBI
oobemoM 282 cm® para 282 r, Toraa mMacca HOJyYEHHOTO pacTBopa: 18 + 282 =
300 r u, cnegoBaTENbHO,

. 0
@%(B) = MB) o006 o6 = % ~ 6%

m,(B)

0) HaxXoAMM Maccy 1J1 KMCIIOTHI:
M(xucaotsl) = p-V =1,031 - 1000 = 1031 r
Brruucnsiem maccy kucioThl, coaepxanieiics B 1031r pacteopa:
m(xucromet) = M(pacmeopa) - @

m(xucromor) =1031-0,06 = 61,86 2

MoJsipHYI0 KOHIIEHTPAIIMIO pacTBOpa HAXOJHWM JISJICHUEM MacChl KUCIIOTHI,
conepkaiierics B 111 pactBopa Ha moJsipHyto Maccy H3POg4 (98 1/ Monb):

c=6 1,86/98 =0,63 moaws/n umu 0,63 M;

B) HAXOJIMM MOJISIPHYIO KOHLIEHTPAIMIO SKBUBAJIEHTOB pacTBOpa (HOPMaIbHOCTD)
oprodochopHOoi KUCIOTH.. MomsipHass Macca 3KBUBAJICHTOB KHUCJIOTHI paBHA:
M, (H3PO4)= M(H3P0O4)/3 = 98/3 = 32,66 r/mMo011b, TO Cors = 61,86/32,66 =
1,89 1 unn 1,89 Mmoub/m.

I') HaXOJUM TUTpP pacTBOpa: Tak Kak B li pacTtBopa coaepxurca 61,86 r
kuciotsl, To T = 61,86/1000 = 0,06186 r/cm®.

Onbit. IlpuroroBieHue pactBopa XJOpHIa HATPHUA €  3aJaHHOM
MAacCCOBOM J0J1ei

PeakTuBBI: KPUCTAITMYECKUN XJIOPU]T HATPUS, JUCTHUILIMPOBAHHAS BOJIA.

Boinmonnenne padorbl. 1. Paccuuraiite maccel XJjopuja HaTpus U O0BEM
BOJIBI, HEOOX0oauMBbIe 1iist ipuroToBieHus 150 r pactBopa ¢ MmaccoBoit moneir NaCl,
paBHoii 0,05.

2. Ha texHoxumuueckux Becax (¢ TouHocThio 0,02 1) ompexnenutre maccy
OroKCca M B3BEChTE€ B HEM HAMJICHHYIO IO pacyeTy Maccy XJIOpuzaa Hatpus (mpu
B3BEIIMBAHUHN HEOOJBIIIMX HABECOK UCTIOIB3YUTE YaCOBOE CTEKIIO).

3. OTMepbTe IUIMHIAPOM HEOOXOAUMBIA 00BbEM NUCTHUIUIMPOBAHHOW BOJIBI.
Hagecky conu nepenecute B cTakaH4uk eMKkocThio 200 M. Bo u3bexanue norepb
coiu oOMOMTE OIOKC M3 MPOMBIBAIKM HaJl CTaKaHOM BoJoi. OcTaBilyrocs BOAY B


http://edu.kubsau.ru/file.php/105/03_03.07.13/01_Individualnye_zadanija_dlja_samostojatelnoi_raboty_studentov_po_khimii._Aleksandrova_EH.A._Timofeeva_I.JU.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/01_Individualnye_zadanija_dlja_samostojatelnoi_raboty_studentov_po_khimii._Aleksandrova_EH.A._Timofeeva_I.JU.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/01_Individualnye_zadanija_dlja_samostojatelnoi_raboty_studentov_po_khimii._Aleksandrova_EH.A._Timofeeva_I.JU.pdf

HWIMHAPE MEPENICUTE B CTaKaH MO CTEKJSIHHOM nanouke. PacTBop nepemeniante 10
TIOJTHOTO PACTBOPEHUS KPUCTAIIOB COJIH.

4. HW3MmepbTe TUJIOTHOCTH MPUTOTOBICHHOTO PAacTBOpa dapeomMempom B
HWIMHAPE, B KOTOPBIM MepeHecuTe uccienyeMmbii pactBop. C 3Toil 1esibl0 B
UWINHAP, 3al0JHEHHBIA, TPUMEPHO HA 74 HUCCIEYEMBIM PACTBOPOM, OCTOPOKHO
MOTPY3UTE apeoMeTp, He BBIITyCKas €ro U3 PyK J0 TeX Iop, MOKa He YOSUTECh, YTO
apeoMeTp IJIaBaET.

ApeoMeTp JOJDKEH HAXOAUTHCSA B LIEHTPE UWJIMHAPA U HU B KOEM CIIy4ac HE
KacaTbCsl CTEHOK WM OBITh OJIM3KO K HUM, TaK KaK H3-3a MEHKCKa IIOKAa3aHUs
uckaxarorcs. COBEpIIEHHO HEIOMYCTUMO, YTOOBI apeoMeTp Kacajics JHa
nwimHApa. OTcUeT NMPOU3BEAUTE MO ACICHHUSAM IIKAJIBl apeoOMETpa, Ha YpPOBHE
BEPXHETO Kpasi MEHUCKA KUJIKOCTH.

5. Tlo cooTBeTcTByMOIIEH TabJMIE CIPaBOYHUKA HAWUAUTE KOHIICHTPAIUIO
pactBopa. Eciiu B Tabnwmie HeT nudpbl, TOYHO OTBEUAONICH OTCUETY IO IIKaje
apeomMeTpa, TO  KOHIEHTPAalMKO  PACTBOPEHHOIO  BEHIECTBA  BBIYMCIIUTE
UHMEPNOAUPOBaHuemM 10 IBYM OJMKANUIITAM BEJTMUYHHAM.

Takass WMHTEPNOMALMSA MOXKET MNPUMEHATHCS TOJBKO B TOM Ciydae, Korja
pacTBOPBI HE OYECHb KOHIIEHTPUPOBAHHBIE.

JIns o4eHb KOHIIEHTPHUPOBAHHBIX PACTBOPOB CIIEAYET IOJIB30BaThCs Oolee
MOAPOOHBIMU TAOIUIIAMU, C MEHBIITUMU UHTEPBAJIAMH B 3HAUCHUSX TUIOTHOCTH.

3anuce aaHHBLIX ombIiTa. 1. Bce pacuersl M pe3ynbTaThl B3BELIMBAHUS
3aMUIIUTe B J1aOOpaTOpHBIN XKypHal. 2. BeIYUCINTE MOJSIPHOCTh U MOJISIPHYIO
KOHIICHTPAIIMIO SKBUBAJICHTOB (HOPMAJILHOCTD) MOJY4Y€HHOT'O PacTBOpA.

Tabnumna — [IMOTHOCTH PAaCTBOPOB XJIOPHIA HATPUS PA3TUYHON KOHIICHTpAIUU
npu 15 °C, r/cm®

Maccosas nomus, % NaCl
4 1,029
8 1,059
12 1,089
16 1,119
20 1,151
24 1,184
28 -

Keiic-3amanue mo Teme Ne 5
«PacTBOpPBI JIEKTPOJTUTOBY»

Omnsit 1. Xapakrep aAucconuanuu rugpoxrcuaos. Ilosydyenne ruapokcuaa
MarHus
PeakTuBbl: pacTBOp Xj1opya Mmaraus 1 H., pacTBOp ruaApokcHuaa Hatpus 1 H.,
pacTBOp COJISTHOM KUCHOTHI | H.
Boinosinenue onbiTa. B 1Be mpobupku BHecuTe 1o 5-6 kanens 1 H pacTBopa
XJIOpH/Ia MarHusi U 100aBbT€ B KaXAYl0 Mo 5-6 kamenb 1H. pacTBOpa TMIpOKcUia



HaATpUSL.

B nepByto npoOupky k ocaaky nodasbTe 8-10 kanenb 1 H pacTBopa CONSHOM
KHUCJIOTHI, a B Apyryto 8-10 kanenb 1 H pacTBopa rupoKcuaa HaTpusl.

3aganue. 3anuch JaHHBIX ONBLITA

1) Kakue npusnaku peakuuii Bel HaOmtogaere? B kakom cityyae HaOmoaaercs
pacTBOpeHHE ocaaKa?

2) Hanuimre MOJIEKYIspHBbIE U HOHHO-MOJICKYJISIPHBIC YPABHEHUS PEAKIIUU:

MOJTy4€HUS TUAPOKCHUIA MarHUs;

TUJIPOKCUJIa MAarHUS C COJITHOM KHUCJIOTOM,

TUAPOKCHUJIAa MarHUSL C TUIPOKCHUIOM HATPHS.

Kaxkas peakuus He nportekaer?

3) KakoB xapakTep quccolraliy TUAPOKCH Ia Marausi? 3anuinTe ypaBHEHUE
JUCCOLIMALIMY TUIPOKCH]Ia MarHUsl.

OmnpIt 2. [TonyyeHue u CBOMCTBA THAPOKCHIA IIMHKA
Boinonnenne onbiTa. B aBe mpobupku BHecuTe mo 5-6 kamens 0,5 H
pacTBopa cyiab(dara MMHKAa W J00aBbTE B KAKIYIO MO 2 Kalid 2 H pacTBopa
THAPOKCUA HATpUsl JO MOMEHTa oOpa3oBaHMs oOcajika. B mepByio mpoOupKy K
OCaJIKy J00aBbTE€ MO KalisiM 2 H PacTBOP XJOPOBOJOPOJHOM KHCIOTHI M0
pacTBOpPEHUS OCajiKa, a B APYT'YI0 — U30BITOK 2 H pPacTBOPA TMAPOKCHUJIA HATPUS JI0
MTOJIHOT'O PACTBOPEHHUSI OCA/IKA.
3ananue. 3anuch JAHHBIX ONBITA.
1) Kakue nmpusnaku peaknuii Ber Habmonaere?
2) Hanummmre mosnekynspHbIe 1 HOHHO-MOJICKYJISIPHBIE YPaBHEHHS PEaKIIUH.
3) KakoB xapakrep IuccoIuanyy ruapoKcuIa IMHKa? 3anuIuTe ypaBHEHHUE
JMCCOLMALMY THAPOKCUIA IIMHKA.
OmneIT 3. Biausinue coJId ¢J1a00H KHCJIOTHI HA JUCCOIMAILHIO DTON KHCJIOThI
BoinosiHenne onbiTa. B n1Be mpobupku BHecute mo 5-7 kamens 0,1 H
pacTBOpa YKCYCHOW KHCIOTBHL. B Kaxmaylo mpoOupky mnpuOaBbTe OAHY KaILIIO
UHJMKATOpa METUJIOBOrO OpaHkeBoro. OJHY MpOOUPKY C YKCYCHOW KHCIOTOMN
OCTaBbTE€ B KAue€CTBE KOHTPOJBHOW, a B APYryl0 BHECUTE 3-4 MHKpPOILIIATEIS
KPHUCTAJIJIOB AlleTaTa HATPUsl U IEPEMENIANTE PACTBOP CTEKIIIHHOW MAJIOYKOU.
3aganue. 3anuch JaHHBIX ONBITA.
1)Kakue npusnaku peakiuii Ber Habmonaere?
2)HanummuTe MOJEKYJISPHBIE 1 HOHHO-MOJICKYJISIPHBIE YPABHEHUS PEAKIIHA.
3) CdopmynupyiiTe BBIBOJABI O BIUSHUU COJM CJIa00OM KHUCIOTHI Ha
JTACCOLIMAIIAIO DTOU KUCIIOTEL.
OmnbiT 4. Biausinue cou ¢j1a00ro 0CHOBaHUA HA JUCCOLUALIUIO ITOr 0
OCHOBAHMS
BoinmosiHenne onbiTa. B n1Be mpoOupku BHecute no 5-7 kamens 0,1 H
pacTBopa aMMHaka. B Kaxayro mpoOupKy MpuOaBbTE OJIHY KaIlJll0 pacTBOpa
uHaukaropa (enondranenna. OaHy NPOOUPKY C PAaCTBOPOM aMMHAaKa OCTAaBbTE B
KauyecTBE KOHTPOJIbHOW, a B APYTyl J00aBbTe 3-4 MHKpPOIIIATEIs KPHUCTAUIOB
XJIOpU/IA AaMMOHMUS U IEPEMELIANTE PACTBOP CTEKJISIHHOW MaJOYKOM.
3ananue. 3anuch JaHHBIX ONBITA.



1) Kakue npusHaku peaxiuii Bol HaOmomaete?

2) Hanummre MONEKyAsSpHbIE U HOHHO-MOJICKYJISIPHBIC YPABHEHUS PEAKIIHA.

3) ChopmynupyiiTe BBIBOBI O BIUSHUU COJU CJIA00T0 OCHOBAHMS HA JTUCCOLIMAIINIO
ATOTO OCHOBAHUS.

Keiic-3apanue mo reme Ne 5
«by(epHbie pacTBOPBI U MX OMOJIOTHYECKOE 3HAYCHUE)»

Ipumep. Paccuuraiite pH Gydepnoro pacrsopa, conepxamero 0,1 moms NH4;OH
u 0,1 monmb NH4CI. Kak uzmenutsest pH: a) npu nob6asnenuu k 1 11 pactsopa 0,01
moib pactBopa HCI; 6) mpu nobGasnenun k 1 1 pactBopa 0,01 monb pacTBOpa
NaOH; B) mpu paz6aBienuu pactBopa Boaoi B 10 pa3? Koncranta quccomnuarim
ruapokcuaa ammonus K= 1,79-10°, pK, = 4,75.

Pemenmne. J[lngammuaunoit OydepHoit cucTembl
Co
pH= 14— pK, + Igc—
HaxonauM 3Haduenue pH: pH=14 —475+ Ig% =9,25.

[lpu no6asnenun 0,01 momp pactBopa HCI KOHIEHTpalusi ruapokcuia
aMMoHUsI yMeHblnaercss A0 0,09 monb, a KOHIEHTpalus XJIOpUAa aMMOHUS
Bo3pacraet 10 0,1 1moms.

99 - 9,15,
011

[Ipu noGaBnenun k 1 1 pacrBopa 0,01 momp pactBopa NaOH paBHoe
koimaectBo mosieir NH4Cl mpespatuthes B NHsOH, Torna momyqum:

pH=14—475+I1g2 =933
0,09

[Ipu pazbasienun pactBopa B 10 pa3 umeem:

pH=14-4,75 +1g2% =925
0,01

Haxoaum Bemmuuny pH: pH=14 — 4,75+ Ig

OmnbiT. U3ydyenue cBoiicTB Oy epHbIX cMecei

Peaxktusbl: 0,1 1 pactBopsl HCl u NaOH, ¢ukcanan st mpuroToBieHus
arieTatHou OyQepHoil cMecH, yHUBEPCAIbHBIN UHINKATOP.

Boinonnenue padorsl. B Tpu mpoOupku BHECHUTE MO 5 MII aIleTaTHOrO
OypepHoro pactBopa. PactBop B mnepBoil mpoOupke pa3zdaBbTe B JiBa pasza
JUCTUJUIMPOBAHHOMN BOJIOHM, BO BTOPYIO MPOOUPKY MprubaBbTe 2—3 KAl pacTBOpa
XJIOPOBOAOPOIHOM KUCIIOTHI, B TPETHIO MPOOUPKY 2—3 KAIIM pacTBOpa TMAPOKCUIA
HaTpus. B kaxnayro mnpoOupky npubaBbre 10 3—4 Kalum YHHUBEPCAIHLHOTO
uHAnKaTopa. OTMEThTE LIBET PACTBOPA B KAXKIOW MPOOUpPKeE.

3anuce Oanmvix onvima. (Crenaiite BbIBOJ O BIMSHUM Ha BenuuuHy pH
OydepHoro pacropa pasdaBieHus, 100aBICHUS KACIOTHI, EI0YH.



Keiic-3aganue nmo teme Ne 5
«I'mapoans coseii. BonopoaHblii moka3areyb»
Onbit. «'maponus cosei. Onpenesnenne PH pacTBopoB pa3IuYHBIX 110
COCTaBY I'MAPOJIU3YIOIIMXCH COJICID

PeakTuBbI: pacTBop cynbdata amomunus 0,5 H., pacTBop xjaopuaa Hatpus 0,5
H., KPUCTAJUIMYECKUN CYIb(PUT HATpus, KPUCTAIMYECKUN KapOOHAT HaTpHs,
JTUCTUJUTMPOBaHHAs BOJA.

Boinosinenue onbiTa. CHavana NpUroTOBETE pacTBOPHI KapOOHaTa U CyJbPUTa
HaTpHsL, JJIs 4Yero BHECHUTE 1O | HIMaTeNto cojield B OTAEIbHbIE TPOOUPKHU U JOOaBbTE
5 MJI JIUCTUJUTMPOBAHHOM BOJIbI, TILIATEILHO BCTPSXHUTE.

B 5 npobupox Hanerite o 10 karnesb: B 1-10 - JUCTHILTUPOBAHHON BOJIBI, BO 2-10
— pactBopa cyiab(dara amoMuHus, B 3-10 — pacTBopa cyiabpuTa Harpus, B 4-10 —
pacTBopa XJIopuaa HaTpusl, B 5-10 — 5 Kanesb kapOoHaTa HATpUS U 5 Karesb cyibgaTa
ATFOMUHUSL.

B kaxnyro mpoOHpKYy MONOXKHTE MO KYCOYKY YHMBEPCAILHON WHAWKATOPHOM
Oymaru.

3aganud. 3anuch 1aHHBIX ONLITA.

1) CpaBHuTe OKpacKy Oymarud B pacTBOpax COJIEH C €€ OKPAaCKOW Ha IIKaJe
3nHaueHunit pH. 1o M3MeHeHHI0 OKpacKu clienaiiTe BHIBO O PEAKIIMU CPEJIbl B PACTBOPE
KaKI0M COJIH.

2) Kakue usmenenus Ha0moaroTest B S-i mpodupke? Kakoe BelecTBo BhINajio B
BUJIE OCAJIKa U BBIJEIIMIIOCH B BUJIE ITy3bIPHKOB ra3a?

3) CocraBbTe ypaBHEHHs peaklMid B MOJIEKYJISIPHOM M HOHHO-MOJIEKYJIIPHOM
BUJIE:

TUPOJIH3a CYb(ar aTFOMUHUS,

TUJIPOJIH3A CYIb(UTa HATPUS,

THAPOJIN3a XJIOPHUIA HATPHS,

00pa3oBaHUs U THIPOIM3a KapOoHaTa aTFOMUHUSI.

Kakas peakuys He nmporekaer?

4) 3anosauTe TA0JINILY, YKA3aB CBEJICHUS O TUIIAX I'MIPOJIN3a

Conpb oOpa3oBaHHas [Tpumep pH Okpacka
COJIH YHUBEPC.
AH]IUK.
CHiIbHBIM Cnaboit
OCHOBaHHEM KHCJIOTOM
Cna0ObM CunbHoH
OCHOBaHHEM KHCJIOTOMN
CnaObM Cna0oi
OCHOBaHHUEM KHCJIOTOM
CubHBIM CubHOM
OCHOBAHHMEM KHCJIOTOM

KecTrocTb BOABI
Ennnuneit usmepenus sxectkoctu (JK) Boasl B cucreme CU  sBnsercs
MOIISIpHAs KOHILeHTpalus SKkBuBaneHToB (C,y) B pacuere Ha 1 M° pacTBopa.



Pa3MepHOCTh KECTKOCTU [MOJIb SKB/M®] MM YHMCIIEHHO paBHas €l BEJIMYMHA C
IPHUHATON Pa3MEPHOCTBLIO B XUMUK [MMOJIb OKB/IM°]; OCIIEAHAS SBIISAIACH OCHOBOM
MU3MEpPEHUs KECTKOCTH BoJibl B Poccum 10 2005 roxa.

HoBasg enuHuua wusmMepeHusi >KECTKOCTH BoAbl B Poccum — 3TO rpagyc
xectroctH (°XK). Onun rpagyc xectkoctr pase 20,04 mr Ca?* mmm 12,15 mr Mg?*
B 1 M3 BOJIBI, T. €. UMCIIEHHO IPaxyC XKECTKOCTH COOTBETCTBYET | MMOJIb 9K6/aM°.

[To 3HaueHUIO OOIIEH KECTKOCTU MPUPOJAHBIX BOJI YCTAHOBJICHA CJICIYIOIIAS
KJaccupukarms:

° % < 1,5 MMOIIb 2x6/IM° — Masas *KEeCTKOCTb,

°X =1,5 - 3,0 MMob 9k6/ IM3 — cpeHss,

°%K = 3,0 — 6,0 MMOTB 9k6/ IM® — OBBIIICHHAS,

°W =6,0— 12,0 MMOIB 5x6/ IM° — BBICOKAS,

03K > 12 MMoOJIb 9k6/ IM® — OUEHb BHICOKAS KECTKOCTbD.

O6mass  xecTkocTh (°XKosw) M BpeMeHHas KeCTKOCTh Boabl (MKap)
OTIPEICIIAIOTCS TyTeM TUTPOBAaHMSI MPOOBI BOJBI PACTBOPAMU TOYHO HW3BECTHOU
KOHIEHTpaluu, a mocTostHHAs (Kuoer) PACCUMTHIBACTCS M0 PA3HUIIE MEXKIY OOIIei
Y BPEMEHHOMU JKECTKOCTBIO

Knocer = 2K — XKsp.

Merton onpenenenust 00IIeH KECTKOCTH OCHOBAaH Ha 00pa3oBaHUU MPOYHOTO
KOMIUIEKCHOTO coeinHeHus TpuwioHa b unu kommekcona Il (nBynarpueBas cosib
ATUJICHIUAMUHTETPAYKCYCHOU KUCIOTHI — DI TA)

HOOC — CH: CH. - COONa
N—-CHz—-CHz-N

NaOOC —CH: CH; - COOH

Komnnexcon 1

¢ wonamu Kampuus Ca?* m marams MQ?' (XenaTHOro METAIKOMILIEKCA) B
menounou cpeae (pH = 10).

Pucynok 7.5 — 1ipocrpaHcrseHHoe
CTPOCHHUC KOMIIJICKCOHATa



Cpena co3maercs myTeM J00aBlI€HHMs aMMHA4yHOro Oy(epHOro pacrBopa
NH4OH + NH4ClI. IIpu peakiiuy nOHBI BOJOPO/A 3aMEIIAIOTCS HA MOHBI KLU U
Mar”usl.

NuaukaropoM ciay>KUT OOBIYHO XpoOMOTeH 4epHblid crenuanbubii ET-00,
obpasyronuii ¢ nonamu Ca** u M@?" pacTBOpHMBIE KOMILIEKCH BUHHO-KPACHOIO
LBETA!

Ca?* +HInd*> = Calnd + H*; Mg* +HInd* = Mg Ind" + H*;

BunHo-kpacHbIit BunHo-kpacHbIi

KOHCTaHTHI yCTOMYMBOCTH STHX KOMILIEKCOB PaBHBI COOTBETCTBEHHO 2,6-10°
1 1-107. Ho kxoHCTaHTBl ycToRuMBOCTH KoMmIuiekcoB Ca?* u Mg?* ¢ KOMILIEKCOHOM
Il ropasno Gombine (3,7-107 u 5-108). ITodTOMY NpHM TUTPOBAHHMU KOMILIEKCHI
METAJIJIOB C HHANKATOPOM pa3pylIatoTcs U 00pa3yroTcs 6ojee MpOYHbIE KOMITIEKCHI
¢ komruiekconoM |1 (mpu pH=10).

Calnd + Naz[H.Y]=Naz[Ca Y] +HInd % +H"

BuHHO-KpacHbIi I'osty6oii
Mg Ind” + Naz[H2Y] = Naz[Mg Y] + Hind # + H*
BunHo-kpacHbIii I'ony0oii

B oSKkBHUBaNeHTHOW TOYKE BHHHO-KpacHas OKpacKa pacTBOpa CMEHSETCA
rojy0oil BCiIe/ICTBHE HAKOIICHUS aHUOHOB MHIMKATOPA.

HeoOxonumyro g onpeneneHuss aMMOHMiITHYO OydepHyro cmech
IPUTOTABIMBAIOT B MepHOU Koioe BMecTuMmocThio 1000 mui, cmemmBas 100 mu
pactBopa xjopuaa ammonus ¢ maccoBoi moneii NH4Cl 20 % co 100 mut pactBopa
ammuaka ¢ maccoBoit nosneit NHz 20 % u noBoas o0beM cMecH TUCTUITMPOBAHHOM
BooM 10 Merku. OObIYHO mNpupoaHyr Boay tutpyor 0,05 H pacTBOpoM
komiiekcoHa |ll. PacTBop mpuroraBiMBarOT M3 TOYHOM HABECKH XUMHUYECKHU
YUCTOrO  mpemapara,  y4duThiBas, 4To  ¢opmyna  komiuekcona Il
Na:C10H1408N2-2H20, a monsipHas mMacca 5KBUBAJCHTOB €r0 B JaHHOW PEaKIMH
paBHaA TOJIOBMHE MOJIsIpHOW Macchl (Z = 2). MHOoraa KOHILIEHTpaluio pacTBopa
KOMILJICKCOHa ycTaHaBauBaroT 1o 0,05 H pacTBopy cynbdarta maraus MgSOs-7H0,
MIPUTOTOBJICHHOMY 13 (hUKCaHaJIa (WITU TI0 XJIOPHUIY KaJbITHS).

Keiic-3aganue nmo teme Ne 5

«Omnpenenenue o0mIell KECTKOCTH BOABI KOMILIEKCOHOMETPUYECKHM
TUTPOBAHUEM

OGopyaoBaHHMe U PEAKTHBBI: KOJIObI KOHMYECKHE BMECTUMOCTLIO 250 cm;
OropeTka Ha 25 mul, yKperuieHHas B ITaTuBe; pap(opoBblii CTAKaHYUK ISl CIIMBA;
pactBop komruiekcoHa lll; OydepHbiii pacTBOp; XpOMOTE€H YEpHBIN CrieluaIbHbIHI
ET-00 (uanuxatop).

Buvinonnenue amnanuza. lIlpexne, 4YeM BOCIOIb30BaThCS OIOPETKOH, ee
BBIMOMTE, TOOMBAsACh, YTOOBI KHUIKOCTh CTEKJIa CO CTEHOK PAaBHOMEpPHO, HE
OCTaBJIsIsl Karelb. 3aTeM OIOpPETKY TPU pa3a OMOJIOCHUTE paboduM pacTBOPOM,
KOTOpbIM OyzeTe TUTpoBaTh (pacTBopoM KoMriuiekcoHa III). C moMoIs0 BOPOHKHU
OIOpPETKY HAIOJIIHUTE PACTBOPOM BBIIIIE HYIEBOTO JCICHHUS, 3alIOJTHUTE OTTIHYTYIO



TPYOKYy («HOCHK»), clie[isi, YTOObl B HEW He ocTaBajloch Bo3ayxa. Ilocie storo
00s13aTeNIbHO YOepUTEe BOPOHKY M YCTAHOBUTE PAacTBOp Ha HyJeBOe JeneHue (1o
HIDKHEMY MEHHCKY).

BrlmonHsis TUTpoBaHue, CIeAyeT COOMOAaTh CIEAYIONINEe MPaBUa.

1. Kaxmoe TuTpoBaHNWE HAYMHAIOT C HYJCBOTO JCTCHHS IIKaJbl, TaK KaK Mpu
ATOM KOMITIEHCUPYIOTCSl TIOTPEIIHOCTU KaJTMOPOBKHU OIOPETKHU.

2. TutpoBaHue MPOBOAST HE O4YEHb OBICTPO (3—4 Kariu B CEKyHIY), MHAue
pacTBOp HE OyAET BOBPEMSI CTEKAaTh CO CTEHOK M OTCUET OKAKETCS HEBEPHBIM.

3. O6beM pacxoayeMoro Ha THTPOBAaHWE PACTBOPA HE JODKEH IMPEBBIIIATH
eMKOCTH OffHOM OropeTku. OTcueT oobemMa Mmociie BTOPUYHOTO HATIOMHEHHUS CUITBHO
CHIDKAeT TOUHOCTH OIPE/IEICHUS.

X00 onpedenenusn. B THIATENbHO BBIMBITYIO KOJIOY Uil TUTPOBAHMS
oTMepbTe nHnerkoii Mopa 100,0 cm® uccnenyemoii Boxsl u mpuieite 5 cm®
aMMOHMIHOIN OydepHoil cmecu. Buecure Ha konne mmatens ~20—30 mr cyxoii
CMECU MHIUKATOPA C XJOPUAOM HATpUs 0 MOSBIICHUS XOPOIIO 3aMETHOM, HO HE
OYEHb TEMHOM BUHHO-KPACHOW OKPAaCKH.

TurpoBanmue. [lpubaBisiiTe Mo KarsiM KOMIUIEKCOH K BOJE MEJJICHHO,
IOCTOSIHHO BCTpAXWBas Koj0y C BOJOM, HaOmonas 3a OKpackoll pacTBopa.
TutpyiiTe 10 nepexoja OKPacK! U3 BUHHO-KPACHOM B roJIyOyI0 OKpacKy OT OJIHOM
JMIIHEN Kariau TuTpaHTa. JlaHHble 3aHecuTe B Tabiuiy. [loBTopuTe TUTpOBaHUE
2—3 pa3a U U3 CXONSIIMUXCSA OTCUETOB BO3BMUTE CpEIHEE 3HAUCHHUE. 3aHECHUTE
JAHHBIE 110 TATPOBAHUIO B TAOIUIY
Tabnuira — JlaHHbIE TUTPOBAHUS

Ne n/nn Vg, cm® V1, cm® Cr, Mmonbs/om®
1 100
2 100 0,05
3 100
Vir(cp) = Vi + VytVs
O61yro sxectkocTh Boabl (Ca?t u Mg?* ma 1 1) Beruucaure 1o Ghopmyiie:
_ CpVp -1000 3 o
K= ————, wmmoas/am® mmm K

4:}

rae  Cr— MOJspHAasi KOHIIEHTpalus 3KBUBAJIEHTOB pacTBopa komiuiekcona Il1;

V1 — cpeanuit o6beM paboyero pactBopa KOMIUIEKCOHA, 3aTpayeHHBIN Ha
TUTPOBaHKE, CM3;

VB — 00BbEM BOJIBI, B3ATHIN IS ONPENEICHUS JKECTKOCTH, CM°,

1000 — ko3¢ durmenT nepecuera Ha 1 am°,

CpaBHUTE pe3yibTaThl pacyeTa ¢ JaHHBIMU TaOJMIIbI MMOKa3aTesield KauecTBa
BOJl Y CJIEJIATE BBIBOJI O AKECTKOCTU UCCIEAYEMON BOJIBI.

Keiic-3aganus mo reme Ne 5
«IlosryyeHure v CBOMCTBA KOJUIOUAHBIX PACTBOPOB»

Heab padoTbI: 03HAKOMUTHCA C KOHJICHCAIIMOHHBIM METOJOM IOJTYYEHUS

KOJUTOMJHBIX PACTBOPOB, BBIACHUTH BIUSHUE BHEMIHUX (AKTOPOB Ha UX



CTaOMIILHOCTh; MOJTYYUTh MPEJCTABICHUE O CTPOCHUN MHUIIEILT 30JI€H, KoaryJsiuu
KOJUIOUHBIX PACTBOPOB JIEUCTBUEM PACTBOPAMHU 3JIEKTPOIUTOB.

3ananme 1. [lonydyeHue eens KpeMHUEBOM KUCTOTHI

[Tomectute B podupKy 5—6 kamenb pactBopa NaxSiOs u qob6aBbTe 2—3 Karm
2 u pactBopa HCI. OTmeTbTe XapakTepHbIEe IPU3HAKN TOTydyeHHOro rems. Kakue
YCIJIOBHS 3TOT'O OIbITA UCKIOYUIIN TOIYYEHUE 30151 KPEMHHEBON KUCIIOThI?

3ananme 2. IlonyyeHuwe 3075 KPEMHHEBOM KHUCIOTHl KOHICHCAIIMOHHBIM
METOJIOM

[Tomectute B 1Be npobupku o 1—2 karutu pactBopa Na SiOz u mprubdasbTe 2—3
ma  pactBopa HCI mmotnocteio 1.05. HaGmrogaiite oOpa3oBaHHE MPO3PAuHOTO
pacTBopa cjerka MeHbIIeH MOJIBUKHOCTH, YEM Y UICTHHHBIX pacTBOPOB.

VKaxuTe TUI peakiuu, JexKalnehd B OCHOBE KOHJJACHCAIMOHHOTO METo/Aa
MOJIy4EHHUSI KOJJIOUTHOTO PACTBOPA KPEMHUEBOW KUCIIOTHI.

CoctaBbTe (OpMYTy MULIETIIBI 30JI51 KPEMHHEBOW KHUCIIOTBI, YKAXUTE 3apsil
rpanynbl. Kakue GakTopbl 00yCIOBIMBAIOT YCTOMYMBOCTh MUIICIUTBI KOJUTOUTHOTO
pacTBOpa KPEMHHEBOM KUCIIOTHI?

3ananue 3. Koarynsius KoJUIOMAHOTO pacTBOpA MPU €r0 HArPEBAHUM.

[lomecture OAHY NPOOUPKY C KOJUIOMJAHBIM PACTBOPOM KPEMHHUEBON
KHUCIIOTHI, TOJIy4€HHOU BO BTOPOM OIIBITE, HA HATPETYIO BOASHYIO 6aHi0. OOBSCHUTE
MOSIBJICHUE CTYACHHCTOrO0 oOcajgka B NpoOupke. YUem BbI3BAaHO HapyIICHHUE
KMHETHYECKOro (pakTopa yCTOMYMBOCTH KOJJIOMIHOTO pacTBopa’?

Keiic-3apanue nmo reme Ne 6
«OKHCINTENBHO-BOCCTAHOBUTEJIbHbBIE PEAKIIMH C YIACTHEM CJI0KHbBIX
BeLEeCTB»

Onbit. Bausinue pH cpeabl Ha XxapakTep BOCCTAHOBJICHUS NEPMAHIAHATA
KaJIusA

PeakTuBBI M MaTepuaibl: pacTBOp nepManraHata kamus 0.5 H, pacTBop
CEpHOM KHCIOTBI 2 H, pactBop Truapokcuaa kamus 0.05 H, HUATPUT Kanus
KPUCTAJUIMYECKUH. , IUCTUIIIMPOBAHHAs BOJA, MPOOUPKU, MUKPOLIIATEb.

Boinonnenne padorbl. B Tpu npobupku BHecute nmo 3-4 Karmm pactBopa
nepmanranara kamus (KMnOs). B mepByro npoOupky gobaBbre 2-3 Kamiu 2H.
pacTBOpa CEpHON KUCIOTHI, BO BTOPYIO - CTOJIBKO € BOBI, B TPETHIO - TAKOE K€
koinnuectBo ruapokcuna kaimga (KOH). Bo Bce Tpu mpoOHpKu BHECUTE MO JBa
MuKpommnaTens kpuctammnueckoro Hutputa kamus (KNOz) u mepemernaiite
pacTBOpbI 0 IOJIHOTO PacTBOPEHMS KpHUCTALIOB. Uepe3 3-4 MHHYTBI OTMETHTE
M3MEHEHHUE OKPACKH B POOHpPKaX.

3anuch JaHHBIX ONBITA.

1.Hanumure  ypaBHEHUS  peakUMid  BOCCTAHOBJIGHHWS  II€pMaHraHaTa
KQJIAS. HUTPUTOM KaJIAsI B KUCJIOW, HEUTPAIIBHOW M IIEJIOYHOM Cpelax, yYUThIBas,
4TO
noH MnO,' - uMeer QuOIETOBYIO OKpacKy, noH MnO? - zenényro, non Mn?* -
oeciereH, MNO2 - ocaiok Oyporo 1Bera.

2.MeTtoaoMm 3JIeKTpOHHOTO0 OanaHca noaoepute Kod(phUuimeHTsI.



3. VKaxXuTe OKUCIUTENh U BOCCTAHOBUTEIb, TPOLIECC OKUCTICHUS U
BOCCTAHOBJICHHSI.

4. J1o KaKoi CTENeH! OKUCJICHUSI BOCCTAHABIMBACTCA IEPMaHTaHAT Kalus B
pactBopax, umeromux pH > 7, pH = 7, pH < 7?7 CkoabKo OKHUCIUTEIbHBIX
3KBHUBAJIEHTOB conepxkutTca B 1 Moias KMNOs B kaxxa0M U3 3TUX CitydaeB?

Keiic-3aganue no reme Ne 6
«OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU € YHACTHEM MPOCTBIX
BelIeCTB - METAJLJIOB)»
OmnpiT 1. OTHOLIEHHE METAJUIOB PA3HOH AKTUBHOCTH K KHUCJI0TAM -
OKHCJIMTEJISIM, KHCJIOTAM-HEOKHMCJIUTEISIM M PACTBOpPaM IIeJI04 eid.
A) XuMHYeCKHE PeaKIIMd MeTA/JIOB ¢ KOHIEHTPUPOBAHHOW CEPHOM
KHCJIOTOH

Konyenmpuposannas  cepnasa  xucioma  3a  cyem — MAKCUMAJbHOU
NONIONCUMENLHOU  CMENeHU OKUCTEeHUs YEeHMPAIbHO20 INeMeHma  s6JAemcs
KUCTOMOU-OKUCTIUMENEM.

Ilpu e83aumooeiicmseuu konyenmpuposanHou cepuoul kuciomer HSOs ¢
MEMANNAMU B03MOACHLIMU NPOOYKmMamu 6occmanosnenus agnsomes: SO2; S; HaS.
Cmenenv 6occmanoenenus S*® sasucum om axmusnocmu memannos. Hanpumep,
KOHYEHMPUPOBAHHAS CEPHASL KUCIOMA 80CCMAHABIUBAEMCA.!

a) HeakmugHvimu memaniamu 0o SOy,

6) memannamu cpedrel akmusnocmu (medxicoy Mn u Hz) nocredosamenvho om
SOz 0o S°

8) akxmuenviMu Memaniamu (cmosuwuu neeee Mn) oo HaS

Ha memannor Cr, Fe, Al, Au, Pt H:SOs(k) He Oeiicmgyem npu HU3KUX
memnepamypax.

Boinonnenne. [lomecture B TpU NpOOUPKU MO KYCOUKY METAIJIOB — MEAH,
MMHKAa W MarHus. B kaxayo mnpoOupKy H00aBbTE€ CepHYIO  KUCIOMY
KOHYeHmpUuposanHyro, 4ToObl OHA TIOKphUIa MeTalibl (paOoTaliTe B BBITSHKHOM
mKady npy BKIIOYEHHOW BEHTHIIALMH!).

3ananue. 3anuch JAHHBIX ONbITA.

OnumuTe HaOMIOIEHUS.

CocTaBbTe ypaBHEHUS! COOTBETCTBYIOIIUX PEAKIIUH.

+6
Cu® + HoSO4(x) —
Zn° + HySO4(x) —
Mg® + H2SO4(kx) —

PaccraBpre KO3((GUIMEHTH METOJOM AJIEKTPOHHOrO OanaHca. YKaKWTe
BOCCTAHOBUTEJIb, OKUCIIUTEIb, a TAKKE MPOLIECCHI OKUCICHUSI U BOCCTAHOBJICHUSI.

b) Xumuveckue peakuuy MeTA/LIOB ¢ Pa30aBJIeHHOI CEPHON KHUCI0TOH

[TomecTuTe B Tpu NMPOOUPKH MO KYCOUKY METAILJIOB — MEJIU, [IMHKA U MarHus.
B xaxnyro npoOupky m00aBbTEe cepHylo Kuciomy pazbasienHylo, 4TOObl OHA
MOKpbLIa MeTaITbl. B Monekyne pa3daBieHHOM CEpHOM KUCTOTHI POIb OKUCTUTEIS
BBITIOJIHSIET MOH Bojiopoaa H™.

3ananue . 3anKCh JaHHBIX ONBITA.

Onuiure HaOIr0ICHUS. CocraBbTe YPaBHEHUS NpOmMeKarouux



COOTBETCTBYIOIIMX peakiuii. PaccTaBpTe KO3 (GUIIMEHTHI METOJIOM 3JIEKTPOHHOTO
Oanmanca. YKaXuTe BOCCTAaHOBHUTEIb, OKUCIUTENb, a TAK)KE MPOLIECCHl OKUCICHUS
BOCCTaHOBJICHUSI.
Cu® + H2SOq4(pazd) —
Zn° + HySO4(paszd) —
Mg° + H2SOs4(pazd) —

B) Xumnuyeckue peakuuy MeTaVI0B €O LIEJI0YaMM

C pacmeopom wenouu 83aumo0eticmeyom Memanivl, OKCUObL U SUOPOKCUObL
KOMopwvlx 001a0aom am@pomepHbvimMu C80UCMBAMIU.

Boinoinenne 3aganus. M3 Tpex npeanokeHHbIX B onbiTax A U b Meramios
BBIOCpUTE METaJl, HMCIOIIMK aMQpOTepHbIE CBONCTBA CBOUX OKCHIOB H
TUAPOKCUIOB, TIPH ATOM CTOSIIIHH 10 BOJOPO/IA B PSAY CTAaHIAPTHBIX DJIEKTPOTHBIX
noteHuuanoB. OnycTuTe MeTajul B MPOOUPKY C PACTBOPOM TUJIPOKCHUIA HATPUS.

3ananue .3anuch JAHHBIX ONBITA.

Onumute HabmoaeHns. CocTaBbTe ypaBHEHHE COOTBETCTBYIOIICH peakiuu. B
IPOAYKTaX peakiuu 3Toro mertama ¢ pactBopoMm Imenoun NaOH ykaxurte ero
PAcmeopumMyro  KOMnaeKcHyto  colb. PacctaBbTe KOA((UIHUEHTHI METOIOM
AJIEKTPOHHOT O OanaHca. Y KaKUTe BOCCTAaHOBUTEIb, OKUCIUTENb, @ TAKKE MPOIIECCHI
OKHCJICHHSI U1 BOCCTAHOBJICHUSI.

Keiic-3aganue mo teme Ne 7 «I'aJibBaHUYeCKHeE 3J1€MEHThD)
Onbir 1. TanbBanuveckuid 3jeMeHT TUna JJanmaa-SAkodom c

KOHUECHTPALMOHHON MoJIsApu3anuet

Ipu6opsl n peaktuBbl: pactBopbl: CuSO4, 1 H, ZnSOy4, 1 H, KC1 (Hackimr.);
3JIEKTPOJIb — IIMHKOBBIM M MEJIHBIN; BOJBTMETP; CTaKaHbl BMECTUMOCTHIO 200 M,
MOJIOCKH (PUITbTPOBAILHOM Oymarm.

BbinosiHenne padorbl. O3HAKOMBTECH CO CXEMOM TajlbBaHUYECKOIO
3JICMEHTA:

?ﬂ/’/ﬂ”ﬂ”ﬂl//’llll
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JBa crakana Ha 200 cm® (1), snmekrpoasl (2), coeauHuTenbHble mpoBoga (3),
ANEKTPOJUTHBIA MOCTUK (4), ranbBaHOMETP (5).

B 1Ba cTakana HalelTe pacTBOPLI OAMHAKOBON KOHIIEHTpALUK 1 MOIb/am*:
B TIEPBBIN — CyNb(ara IMHKA, BO BTOPOH - Cylbdara MeaH.

OnycTuTte B paCTBOPHI CBOMX COJICH IIMHKOBYIO M METHYIO TIJIACTUHBI, COSTMHUTE
UX TIOCPEICTBOM MEIHOU MPOBOJIOYKH C TAITbBAHOMETPOM, COOTIOIAs TTOISIPHOCTH.
«3aMKHUTE» PAcCTBOPHI B CTaKaHAaX DJIEKTPOJUTHBIM MOCTHKOM, 3aIMOJHEHHBIM



HACBHIIIEHHBIM pacTBopoM xJopuaa kamusi KCI, mpuroroBiieHHOM Ha arap-arape,
T.€. 3aMKHHUTE TraJlbBAHUYECKYIO 1IeTb. Yepes MITh MUHYT MOCIE 3aMbIKaHUS 1EMU
U3MEPHTE BOJIBTMETPOM HANpsDKEHHE paboTarolero sjeMeHTa (ToYHee MaJeHue
HaIPSDKEHUSI, 3aBUCSIIEE OT COMPOTUBIICHUS TaJIbBAHOMETPA).

3aganue. 3anuch JaHHBIX ONbITA.

1) 3adukcupyiite nokazanust BOIbTMETPa: Egacria = B,
2) PaccunraiiTe TEOPETUYECKH HANPSHKCHHE TalbBaHUYECKOTO 3JIEMEHTA,
NOJIb3YSICh 3HAYEHUSAMM CTAaHAAPTHBIX SJIEKTPOAHBIX NOTEHIUANOB Ereop = B,

3) Borumciure KIIJ[  usywaemoro rampBaHmdeckoro smementa: KIIJ[ =
Egaxr/Ereop.-100 %.

4) OOBACHUTE IPUUMHY BOZHUKHOBEHUS IBOMHOTO YJICKTPUUYECKOTO CJIOS Ha
TPaHULIE METAIUI-PACTBOP €0 COJIM Ha HIMHKOBOM U MEAHOM JIEKTPOJAX.

5) CocrtaBbTe YypaBHEHHsI pPEAKLMHA, TMPOTEKAOIMX Ha  DJIEKTPOAax
raJIbBAHUYECKOIO DJIEMEHTa, M CYMMApHOE YpPaBHEHHME XHMHYECKOW pEaKIuHu, B
pe3yNbTaTE KOTOPOM BO3HUKAET JIEKTPUUYECKUN TOK B JAHHOM BJIEMEHTE. Y KQXKUTE
THUII PEAKIUU.

6) Iloscaute, mouemy Ha mnpaktuke OJ(C rampBaHHYECKOrO 3JEMEHTa
MEHBIIIE, YeM TEOPETUYECKHU PACCUUTAHHAS BEJIMUUHA?

7) SlBnsiercss NaHHBIA TaJbBaHUYECKUU dJeMEHT o0patuMbiM? OTBeT
MOTUBHPYHTE.

8) VkaxuTe, mpu KaKuUX YCIOBUAX paboTa JaHHOTO TallbBAHHUYECKOTO
3JIEMEHTA MOXET MPEKPATUTHCS?

9) Kakyro posb B paboTe TaJlbBAHUYECKOTO OJIEMEHTa BBITIOIHSIET
BJEKTPOJUTHBI MOCTHK?

OnbiTt 2. H3ydyenume padoThbl KOHLUEHTPALMOHHOIO0 TajJbBaHUYECKOI 0
3JIeMEHTAa

BoinosiHenne pa6ornl. B 1Ba crakaHumMka HaieWTe pacTBOPHI Cyib(dara
IIMHKA Pa3sHOM KOHIIEHTPAI[MU: MEPBLIA ¢ KOHIEeHTpaiued 1 mMons/am3, BTopoi -
0,001 momb/om3:

OnyctuTe B pacTBOPHI IIMHKOBBIE MOJIOCKH, COCIMHUTE UX MOCPEICTBOM
IIPOBOJIOB C FAJIbBAHOMETPOM, COOJIO/Iasi OJIIPHOCTH.

CoenuHuTe paCTBOPHI B CTAKAHAX JIEKTPOJIUTHBIM MOCTUKOM, 3aIIOJIHEHHBIM
HACBIIICHHBIM pacTBopoM xJiopuaa kayms KCI.

3aganue. 3anuch JaHHBIX ONBITA.

OTKJIOHSIETCS JIU CTpeJIKa rajJbBaHOMETpa?

Paccuuraiite Teopernueckoe 3HaueHue IJIC 3TOro sjneMeHTa U CpaBHUTE
pacyETHBIE TaHHBIE C ONBITHBIMUA BEJIMUMHAMU

CocrtaBbTe CXEMY KOHIEHTPALIMOHHOTO TAJIbBAHUYECKOTO 3JIEMEHTA:

(-)Anox (+)Karon

CocTaBbTe NEKTPOHHO-UOHHBIE YPABHEHUS, TPOTEKAIOIINE B
NOJIyDJIEMEHTAX: HA aHOJE; HA KAaTOJE.

Brruncimnre noTeHmman Kax;ioro 3JeKTpoja rno ypasuenuro HepHcera,
MOJIE3YSCh TaOIMIICH CTaHIAPTHBIX AJIEKTPOIHBIX TOTCHIIMAIOB

Paccuuraitte 9/1C KOHLIEHTPAIMOHHOTO TAJIbBAHUYECKOTO 3JIEMEHTA.



Keiic-3apanue nmo teme Ne 8 «IJ1eKTpOIM3 pacTBOPOB Coleii»
OnpIT. DJIEKTPOJIN3 PACTBOPA HOAMIA KAJIUS C HHEPTHHIMH
3JIEKTPOAMH

OoopynoBanue W Matepuaibl. 1. Bompramerp 'opmana (pucyHok ) 2.
Hcrounuk mocrossaHoro Toka. 3. Mommn kamus KJ (10 %-brit pactBop). 4. Kpaxmair
(1 %-bIii pacTBOp).

BoinosHenne. B npubop Haneilite pacTBOp HMoAMJa Kamusi U A00aBbTe
HEMHOT'O pacTBOpa Kpaxmana. Bkirounte Tok. Uepe3 HECKOJIBKO CEKYH]I Ha aHOJIE
MOSIBIISIETCS CUHSIA OKpAcKa, XapakTepHas JIJIsl noJa B IPUCYTCTBUM Kpaxmaa.

3aganue. 3anmuch JAHHBIX ONBITA. DJEKTPOJIA3 BBIPA3UTE YPABHEHUAMU
OBP: Ha karozne 1 aHOJE, a TAK)KE CYMMapHOE YPABHEHHUE PEAKLUU.

[Ipu mnonp30BaHMM BoOJbTaMETpOM ['opMaHa BOIOPOA
OOHapy)XMBAaeTCAd MOJKUTAHUEM, a KHCIOpPOJ — BOCIUIAMEHEHHMEM TJCHOILEH
JTYYUHKH.

OnbiT 3. DJIeKTpOIM3 pacTBopa cyjab(para Mead ¢ HEPaCTBOPUMbIM
aHOIOM

Boimmonnenne. B U-oOpasHyro TpyOKy (DJIEKTpOJU3Ep) HalelTe 10
nosioBuHbl 0,1M pactBop cynbdarta menu. B 06a xoneHna omyctute rpaduTOBBIC
AJIEKTPObI, COCIMHEHHBIE C BRIMPAMUTENIEM. BRIMpAMUTENH TOAKIIOUYHUTE B CETh. B
TedeHue 3-4 MUHYT Yepe3 PIEKTPOJIUT MPOITYCTUTE DIIEKTPUUECKHUI TOK.

3ananue. 3anuch NaHHBIX omnbiTa. OTMETHTE, UTO HA AHOJE BBIJEISIETCS ras,
a Ha Kartoje KpacHbli Han€tr Menu. CocTaBbTe€ CXEMY 3JIEKTPOJIM3a PACTBOPA
cynb(dara Meau, HalMIIUTE YPaBHEHUS PeaKlliii aHOJJHOTO U KATOHOTO MPOIIECCOB.

OnbIT 4. DeKTPOIN3 pacTBopa cyjiabdara Meau ¢ PACTBOPUMBIM aAHOI0M

Boinosinenune. [IoMEHSWTE TOMIOCHOCTh JJIEKTPOAOB B ombiTe Ne 3.
[Iponycture »snekrpuueckuid TOK. Ponb aHojma Temepb BBINOIHSAET MENb,
HaKOIUIEHHAasa Ha kaTtojie B onbITe Ne 3.

3ananme. 3amuch AaHHBIX onbITa. OTMEThTE, YTO MaTepuald aHozAa
(HaKomJIeHHass Mellb) TmepeHocuTcs Ha kaTtoJ. CocTaBbTe ypaBHEHHUS PpEaKIIHid
AHOJHOT'O W KaTOJIHOTO MPOLECCOB.

Keiic-3aganue mo teme Ne 9
« KOppOESI/ISI M 3alllUTA MECTAJIJIOB U CIIJIABOB)»
OnbiT 1. Koppo3usi npu KOHTAKTE ABYX Pa3HOPOJAHBIX METAJLJIOB.



HccnenoBanme MexaHuU3Ma 3JIEKTPOXUMHUYECKOMN KOpPpo3uu
MeTaJJIOB
PeakTuBBI M1 MaTepuasbl: [IMHKOBas U MEIHAs IUIACTUHBI C 3KUMOM; 2 H
pactBop H2SO4, nucTrimmpoBanHas Boja.
BoinosHenne. 3anoIHUTEe XUMUYECKHUIM CTaKaHYUK Ha 2/3 pacTBOPOM CEpPHOit
KHCJIOTBI.
Onyctute B pacTBOpP HMHKOBYIO U MEIHYIO TUIACTHHBI, CIE/sl, YTOObI IJIACTUHBI HE
KOHTaKTUPOBAIU APYT € APYroM. 3apuKCUpOBaTh BhIACICHUE BOAOPOJA HA OJHOU
U3 IJIACTHH.
CoeanHuTe € MOMOILIBIO 3AKUMA IIUHKOBYIO M MEIHYIO IUIACTHHBI, CIENsl, YTOObI
IJIACTUHBI KOHTAKTUPOBAIH IPYT ¢ ApyroM. Yto n3menuiiocs? [louemy?
3amanue. 3anuch JAHHLIX ONBITA.
1) CnenaiiTe BBIBOJBI, 10 KAaKOMY MEXaHHU3MYy MPOTEKAET KOPPO3US MeTalia B
pasHbIX clydasx: IpUd 3aMKHYTOM W Pa30MKHYTOM ILENU TaJbBaHUYECKOrO
AJIEMEHTA.
2) Hanuiure cxeMy KOppO3UH IIMHKA B IPUCYTCTBUM MEIHU B KUCIIOTE.
OmnpiT 2. Koppo3usi OHIMHKOBAHHOIO H JIY;KEHOI'0 JKejie3a B KUCI0i
cpene
Boimoinenne . B 1aBe mnpobupku Hameite Ha 1/2 ux o0Obema
JTUCTUJUIMPOBAHHON BOJBI, U J00aBbTE€ MO 2-3 Kamjiu 2 H pacTBOpa CEpHOHU
kuciorsl U rekcanunanodeppara (I11) xamus K3[Fe(CN)e], xoTopsiii sBIseTcs
YYBCTBUTEJILHBIM PEAKTHMBOM Ha HOHBI  Fe?* | ¢ KOTOpBIM JaeT CHHEeE
okpamuBaHue. PacTBopsl Xopolio mnepeMelnainte najiodkoi. B ogHy npoOupky
IIOMECTHTE 2-3 KyCOUKa JIY’)KEHOTI'0 )KeJle3a, a B APYI'yl0 - OLIMHKOBAHHOI'O JKeJie3a
(TpeaBapuTENIbHO HAPYIIUB MOKPHITUS HAXJAYHONH OymMaroi B IByX cllydasx).
3aganue. 3ammch JaHHBIX onbITa. B Kakoil mpoOupke crmycTs Bpemsi MOSIBUJIOCH
cuHee okpammnBaHue? CoOCTaBbTE CXEMY KOPPO3UMM OLMHKOBAHHOIO JKejie3a C
HapYIIEHHBIM MOKPBITHEM B KUCIION cpefie. COCTaBbTE CXEMY KOPPO3UH JIY)KEHOTO
kKeje3a C HapyUIeHHBIM MOKPBITUEM B KHUCIOH cpele. YKaXHUTe MEepBUYHBIE U
BTOPUYHBIE MPOIYKTHI IJIEKTPOXUMHUYECKOM KOPPO3UH, a TaKXKe, KaKhe HOHbI B
KHUCIION Ccpejie BBIMOIHSIOT POJib Aenosipu3aropa?
3aganus 11 KOHTPOJIbHOI padoTnl Ne 1(mo Tremam Ne 1-4)
(15 BapuaHTOB MO KaXK/10ii TeMe)
Tema 1: Knaccupukanusi HeOpraHm4eCKHX coeIMHeHUn
Bapuant

Harmvire ypaBHEeHUsT peakiii B COOTBETCTBUM € LIETIOUKOM TTPEBPALLICHUM,

JiaiiTe Ha3BAHMATIPOYKTAM PEaKLIM:
Al—Al> (SO4)3—Al (OH)3+ NaOH —? —AICl;—Al (OH)s3

Tema 1: OcHOBHBIC MOHATHUSA U 3AKOHBLI XUMUWH

3anoyiHUTE TabJINITY, BCE PACUCThI MPUBEANUTE HUKE TaOIUIIHI.
BemectBo M, m, Tt | n,mMoib | V, 1 N M| Mhks
/MOTb (ny.)




HNO3 - 3

Tema 2: JHepreruka XuMH4eCKHX MPOLECCOB
1.Ucnonp3ys cnpaBoYHBbIE JaHHBIE TAOJUIBI, ONpEAETUTe U300apHBINA TEIIOBON
s pext AH%98 XUMUUECKOM PEAKIMU BAILIErO BapHAHTA

CoHam + 302r) <> 2CO2r + 2H20x)
CrenaiiTe BBIBOJ O BBIAEIEHUH WM MOTJIOIIEHUH TEIJIOTHI B IPOLIECCE PEAKLIUU.

BemectBo | CocTossHue e
1T AH0298, K/

MOJlb

C2Ha r 52,280
COz r -393,510
H20 K -285,950

Tema 2: CkopocTh XUMHYECKOH peakuu. XMMHYEeCKOe PABHOBECHE
Bapuanrt
A)l. Kak mMeHHTCsI CKOpPOCTh MPSIMOM  peaKIn
CaO.) + CO2(r.) «» CaCO3(18.)
€CNM YBEJIMYMTH JABIICHUE B cUCTeME B 3 paza?
2. Harmimme KWHETUYECKUE YPAaBHEHMSI CKOPOCTEN MPSIMOM PEAKLIM,
00paTHOW Peakli U BbIPAKEHUE KOHCTaHThI PaBHOBECHIL.
3. Cpopmyrmpyiite 3aKOH JIEHCTBYFOIIMX MAcC.
4. Onpenermre, B KaKyl0 CTOPOHY CMECTUTCS XMMHYECKOS PABHOBECHE TMPU
YBEJIMYEHNH KOHLIEHTPALIMK TIEPBOIO MCXOMHOIO BEILIECTBA, M YMEHBILICHUS! JABJICHUS
B CHICTEME.
5. Chopmympyitre npuniyn Jle-11larense.
Tema 3: Ctpoenne atroma
Bapuanr
1. Ucxons v3 MOJIOKEHUST DJIEMEHTOB B MEPUOAUYECKON CUCTEME, NANTE MOJIHYIO
XapaKTEPUCTUKY aToOMa: a) HUKEJIS.
2. CocraBbTe (HOpMYJIBI OKCUIIOB M THUIAPOKCHUJIOB AJIEMEHTOB TPETHEro MEpHO/a,
OTBEYAIOIIUX WX BBICIIEH CTENEHW OKUcCIeHUA. Kak H3MEHsAeTCs KHCIOTHO-
OCHOBHOM XapaKTep 3TUX COETHUHEHU?
3. Kak wu3MeHseTcs 3JEKTPOOTPUUATEIIBHOCT M OKHCIWTENIbHAs AKTUBHOCTH
sanemeHToB [V-A moarpynmei? CoctaBbTe (QOpMYIbl BOAOPOIHBIX COEIUHEHUMN
AJIEMEHTOB 3TOM I'PYIIIIHI.
Tema 4
Xumnueckasi cBsi3b. CTpoeHHe MPOCTEHIINX MOJIEKYJI
Bapuaunr
s coequaennit HBr, Fe O3, H.O
a) YKQOKUATE TUIT XUMUYECKOM CBSI3U B MOJIEKYJIax
0) cocTaBbTE DJIEKTPOHHBIE CXEMbI 00pPa30BaHUS MOJIEKYJI C
KOBaJIEHTHOU CBsI3b10. OnpenenuTe BaJICHTHOCTD U CTENEHD
OKHCJICHHUS.



B) M300pa3uTe JIEKTPOHHBIMU YPaBHEHUSIMU MPOIIECCHI
00pa30BaHUs MOJIEKYJI C MOHHOW CBSI3bIO

') U300pa3uTe reOMETPUIECKYI0 (OpPMY MOJIEKYJITBI BOJIBI,
YKaXUTE BAJICHTHBINA YT OI.

Tema4: KommiiekcHbIe cOeIMHEHUA

Bapuaunr
Jlst JTAHHOTO KOMITIEKCHOTO COEIMHEHUS
[Co(NH3)sS04]NOs3 OIIPEJIENUTE
a) BHYTPECHHIOO u BHEIIHIOIO cthephr,

0) 3apsi1 BHYTpEHHE M BHEIHeH cdep;
B) KOMITTIEKCOOOpas3oBarelib; T)3apsii KOMILIEKCOOOPa30BaTeis;
) JIATaH]IBI;
€) HAIWILIMTE BEIPKEHUE J171s1 KOHCTAHTBI JUMCCOIMAIINN (HECTOMKOCTH ) KOMIUIEKCHOTO
WOHA.

3agaHus VI KOHTPOJIbHOMH padoThl Ne 2

Tema 5 PacrBopbl. PacuyerHblil npakTukyM. PacTBOpPBI 3JIEKTPOJIUTOB.
Bydepubie pactBopsl. KosutonaHoe cocrosinue BenecTrsa
Bapuant

1. BeuucnuTe: a) MacCcoBYyK JO0JIIO BellecTBa B mpoieHTax (m%); 0)
MOJISIpHYIO KOHIeHTpanuio BemiecTBa (Cg); B) MOJSAPHYIO KOHIIEHTPAIUIO
skBUBaIEHTOB (Cs); pactBopa ¢GocPopHON  KHUCIOTHL, TMOJYYEHHOTO IPH
pactBopennu 18r kucaorsl B 282 cM® Bobl, eciu MIO0THOCTE ero 1,031 r/m3. Uemy
pasen tutp (T) aTOro pacteopa?

2. HamummumTe mojaHOEe M KpaTKoe MOHHO-MOJICKYISIPHOE YpaBHCHHE PEaKIINH,
IIPOTEKAIOLLEH 10 CXEME:

Pb(NO3)2 + KI — Pbl> + KNO:s.
B yeMm cyTb peakuun?

3. KakoBa Oyner KoHIIeHTpalusi HoHOB Bojoposa B 0,1 M pacTBope a3oTucTOi
kuciaotel HNO2, KOHCTaHTa qrCConralii KoTopoi pasaa 5 -10% .

4 .Paccuuraiite pH 6ydepnHoro pactBopa, coaepxkaiiero 0,1 moias NHsOH u 0,1
moib NH4Cl. Kak m3amenntses pH: a) mpu qo6asnenuu k 1 i1 pactBopa 0,01 Monb
pactBopa HCI; 0) mpu no6asnenun k 1 11 pactBopa 0,01 moms pactBopa NaOH; B)
npu pazdasiieHun pactBopa Bojoi B 10 pa3? KoucranTa qucconuanuu TuapoKcuaa
ammonus K,;=1,79-10°, pK,=4,75.

5. Hanummre ypaBHEHUS THIPOJIM3a B MOJICKYJISIPHOM M HMOHHOM (opmax
cnenyromux coneit: NaHSO3z u MgCl,. Ykaxute pH cpebl 3TUX pacTBOpPOB.

6. Hamummre ypaBHEHHUS JIUCCONMAIMM CJIACAYIOMUX JJICKTPOJIUTOB: Q)
Ca(HCO:3)2;6) Ba(OH)2; B) CaCly;

7. CocraBbTe (OpMyny MHULEIUIBI 3011, H300pa3uTe CXEeMy CTPOCHHS
MUIIEIUTBI, ONIPEIeIIUTE 3apsij] KOJUTOMAHONW JacTHIlsl. Kakyro coyb Hamo B3ATh (U3
JIBYX TIPEIJIaraéMbIX) B HAMMEHbBIIIEM KOJTUYECTBE VISl KOArYJISIIUH 30715 U TIoYeMy?



3oJ1b Crabunuszatop Conmn-koaryJsTopsl
AgCl KCl NacCl, CaCl,

Tema 6 PacTBopbI HENIEKTPOIMTOB
Bapuant
1. Beruncnure teMnepaTypy 3aMep3anus pactBopa t;(p) aHTudpusa, NoIy4eHHOr O
npu pactBopennu 2 Kr dtuiaeHrmkoas CoHa(OH)2 B 2 kr BofbL.

Konrpoabnas padora Ne 3
(15 BapuaHTOB MO Ka:K/10il TEMe)

Tempbi (6-9):
«OKHUCIANTETHbHO-BOCCTAHOBUTE/IbHBIE PeAKIMHU. JJIeKTPOXUMHUYECKHE
NpoLecchb
Bapuant

3aganme 1. C mnoMoOmpIO METOJA DJIGKTPOHHOTO OalaHca pacCTaBbTe
KO3 OUIIMEHTHl B YPaBHEHUU PEAKIMHU U YKAKHUTE OKUCIUTENh U MPOLECC, B
KOTOPOM OH y4aCTBYET, BOCCTAHOBHUTEJb U MPOIIECC B KOTOPOM OH y4acTBYET:

Cu + H2SO4 — CuS0O4+ SO, + H20.
3aganme 2. BplyuciauTe SIEKTPOAHBIM IMOTEHUMAN, BO3HHUKAKOIIWI IpU
HOrPY)KEHUU LMHKA B PACTBOP €ro COJM C KOHIEHTpAalMed KaTHOHOB Zn2*
0,001 monw/mMm3.
3ananue 3. CocTaBbTe CXEMBI raJIbBAHUYECKHUX JIEMEHTOB, B KOTOPBIX MPOTEKAOT
CJIETYIOIIHNE PEAKIUHU:
a) 2Al + 6H*—3H, + 2A* 0) Mn + 2AgNO3—Mn(NO3), + 2Ag.
3ananue 4. Hanumure ypaBHEHUS XMUMHYECKUX MPOLIECCOB, MPOUCXOIAIINX MTPU
AJIEKTPOJIU3E BOAHOTO pacTBopa docdara HATpUsi C UHEPTHBIM aHOOM.
3apnanme 5. CocTaBbTe CXE€MY TaJbBaHUYECKOTO HJIEMEHTA, COCTOSIIEro W3
MEJIHOTO U CBHHIIO- BOT'O 3JIEKTPOJIOB, MOTPYKEHHBIX B PACTBOPBI CBOMX COJICH.
[IpuBeauTe SIEKTPOHHBIE YpaBHEHUS AJIEKTPOAHBIX MPOILIECCOB, MPOUCXOASIIHNX
Ha aHOJIE U KaToJIe.
3ananme 6. JKenesHoe uznenue MOKpbITO kaamuem. Kakoe 3TO MOKphITHE —
aHosHoe win KatogHoe? Kakoil meta OyaeT KoppoaupoBaTh MPH MOBPEXKICHUH
3amUTHOTO ciost Kaamusi? CocTaBbT€ SJEKTPOHHBIC YPaBHEHHUSI aHOJHOTO U
KaTOJHOI'0 TPOIECCOB KOPPO3WU YKA3aHHOTO M3JENHsl a) B HEUTpalibHOM; O)
KHCIIOM; B) cIa00MIETI0YHOM cpefax . Y KaKHUTe MPOAYKThl KOPPO3HUHU.

TecThbl
Tema Ne 1 OcHOBHBIE TIOHATHA M 3aKOHBI XUMHUM

TecToBBIC 3a1aHUA

1. IIpocTseie BemecTBa
1) nonustunex

2) rpaduTt



3) Gensrii hochop
4) amMuax

2. MosnsipHbIil 00BEM Ta3a U3MepsieTCst
1) mosnb

2) MOJIB/N

3) kMonb/M3

4) 1/KMOIb

3. Moss 11000r0 ra3a nmpu H. y. 3aHUMaeT o0beM 22,4 11— claeACTBUe
1) 3akOoHa COXpaHEHUs MacChl BEIIECTBA

2) 3aKOHA MOCTOSIHCTBA COCTaBa

3) 3akoHa ABOrajapo

4) 3aK0HA KpaTHBIX OTHOILIEHHI

4. 3aK0H COXpaHEHHUs MacCChl BEIIECTBA OB OTKPHIT ...
1) Paynem

2) MenpaeneeBbIM

3) ABorajpo

4) JIoMOHOCOBBIM

5. OKBUBAJIEHT — 3TO  pe€aJlbHasi WM YCJIOBHAas 4YacTHIIA BEIECTBA, KOTOPas B
JAHHOM KMCIOTHO-OCHOBHOM peaKkuy SKBUBAJICHTHA OJHOMY KaTHOHY BOAOPOJA
WIH B TaHHOM OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOM  PEaKLHUH OJHOMY ...

1) mo3utpony
2) NpoTOHY

3) 2NEeKTpOHY
4) HeUTpoHy

6. Maccy BelliecTBa, B3SITOrO B KOJIMYECTBE | MOJIb, HA3bIBAIOT ... MAacCOM
1) aromHoM

2) SKBUBAJICHTHOM

3) MossIpHOIA

4) MOJIEKYyJIApHOMN

7. IlpocToe BemiecTBO (B OTIMYME OT CIOKHOT0) — 3TO
1) o30H

2) dbeHon

3) cona

4) rpadut

8. ITpu HOpMaNLHEIX yca0oBHsaX 3,011023 Monekyn ra3a 3aHuMaroT 00beM
1) 11.20

2)22,4 1

3112 0



4)5,6 n

9.3al a. e. M. (aTOMHYIO €IMHUITY MACCHI) IPUHSTO

1) 1/12 maccel atoma u3zorona *2C

2) 1/12 Macchl IpupoIHON CMECH aTOMOB M30TOIOB Yriepo/ia
3) 1/16 macce atoma u3oromna 60

4) 1/14 maccel aroma usorona “4C

10. XuMu4yecku HeAETMMbIE YaCTULIBI — 3TO
1) atom kucnopoaa

2) MOJIeKyJa BOAbI

3) npoToH

4) MoJieKyia aMMuaKa

Knaccupukanusi HeOpraHu4eCKuX coeJnHeHun
TecToOBBIC 3a7aHUA

1. Cunukat HaTpusi pearupyet
1) ¢ yroasHO#M KHCIIOTOM

2) C CONSTHOM KUCTIOTOM

3) ¢ Bomoit

4) co BCeMU 3TUMU BEIICCTBAMU

2. Tonbko cpemHsisi COb MOTYYACTCsl IO PEAKIIUH
1) H,SO4 + Mg(OH)2 =

2) Li2O + H,CO3 =

3) NaO + H20 + N20s =

4) CH3COOH + Cu(OH), =

3. Okcup Cl2O7 06pasyer cob ...
1) NaClOq
2) NaClOs
3) NaClO:
4) NaCIO

4. Oxcup yrieponaa (1V) nonygaercs npu B3auMoAecTBUN
1) kapOoHaTa HaTpUs U HUTPATA ATFOMUHUS

2) kapOoHaTa KalbIUsl U XJIOPOBOJIOPOJHON KHUCIOTHI

3) kapOoHara KaJsg u HUTpaTa 6apus

4) kapOonara 1e3us u xjaopunaa xenesa (11)

5. BO3MOXHO TOJydeHHUE KUCIIOU COJIM IO pEaKIIuU
1) HBr + Ba(OH), =

2) Ca(OH), + CO2 =

3) CH3COOH + Fe(OH),=



4) CaO + HoO + N20s =

6. Oxcun azora (V) o06paszyer coJib
1) NH4CI

2) NHiNO:

3) NaNO3

4) Ca(NO,),

7. KucnorHbsle OKCHIBI MOT'YT B3aUMOJIEUCTBOBATD:
1) Bomot

2) KUCIIOTOM

3) ocHOBaHUEM

4) am(oTepHBIM OKCUJIOM

8. OCHOBHBIE OKCH/JIBI MOT'YT B3aUMO/ICIICTBOBATH:
1) Bonmont

2) KUCTIOTOU

3) ocHOBaHHUEM

4) KUCJIOTHBIM OKCHJIOM

9. PearupoBatsb ¢ BoJ0i OynyT
1) okcup yriaepona (1V)

2) OKCUJI KaJIbIIUs

3) ammuakx

4) menp

10. Coar Ca(HCO:3)2 Ha3wbiBacTCst
1) rugpokapOOHAT KaTbIIHS

2) kapOoHaT Kaus

3) xapOoHAT I'UPOKCOKATBIUS
4) xkapOoHAT KabIUs

Tema 2: DHepreTuka XuMH4eCKHUX MPOIECCOB
TecToBBIE 3aaHUA

1. OTkpeITas cucremMa OOMEHUBAETCA C OKpYKAIOIen cpe1oi
a) sHeprueil  0) BEIIECTBOM B) paboToii T) DHEpruerd M BEIECTBOM

2. DHTANBNMUS — 3TO SHEPIHsi, KOTOPOM 00JaJaeT CUCTEMA MPU MOCTOSHCTBE
a) naBneHuss  0) Temmeparypbl B) o0BbeMa I') MaccChl

3. CtanaapTHOM TemioTol 00pa30BaHus HAa3bIBAIOT TEIIOBOM A PeKT
oOpa3oBaHus | MOJIb JTaHHOTO BEILECTBA U3 3JEMEHTOB MPU JAABJICHUU

ag P<0 ©06) P>0 B) P = 1,013-10°Ila r) P = 3,045 -10°
ITa



4, BI)Ipa)KCHI/Ie IICPBOI'o 3aKOHA TCPMOANHAMUKH
) Q= AU+A 6) A=U-TS B)PV =nRT 1) G =H-TS

5. TepMoMHaMUYeCKasi XapaKTEepUCTHKA, HE SBIISIOMIAsAC (PYHKLIHUEH COCTOSHUS
a) BHYTPEHHSS SHeprus ©O) SHTaIbNHS  B) SHTPONUS r) pabora

6. OCHOBHOM 3aKOH TEPMOXUMHUH OTKPBLI
a) Knaysuyc 6) Kapno B) Knamneiipon r) I'ecc

7.9ueprusa [' m60ca BbIpakaeTcs paBEHCTBOM
a) A=U-TS B) G=H-TS

R
6) Q=AU +PAV 1) dS=7

8.TeroBoit 3(PeKT XUMHUUECKON BBIPAKAIOT B €WHUIIAX
a) H/M 0) kr/m° B) KJ[K/MOJb r) xJx/wm3

9.CraTucTuuecKuil XapakTep BTOPOro 3aKOHA TEPMOIMHAMUKHY BBIPAYKAET

ypaBHEHHUE
a) dS:? 6) S =kinw

B) AS = SKOH- SHaq F) (AS)U,V Z O

10.0Onpenenenre NoJHOro 3anaca BHYTPEHHEN SHEPryuy BEIIECTBA

a) BO3MOXKHO JKCHEPUMEHTAILHO 0) HEBO3MOXXHO IKCTIEPUMEHTAILHO
B) BO3MOKHO PacUETHBIM CIIOCOOOM I') HEBO3MOXKHO pacu€THBIM
crocooom

11. ®opmynupoBka 3akoHa ['ecca

a) TermIoBoM AP (PEKT peaknK 3aBUCUT TOJIBKO OT HAYaJIbHOTO M KOHEYHOTO
COCTOSIHUSI CUCTEMBI M HE 3aBUCHUT OT ITYyTH PEaKIUU

0) TemoTa, NoryioIaeMasl CUCTEMOM IIPU MOCTOSSHHOM 00beMe, paBHA U3MEHEHUIO
BHYTPEHHEW SHEPIUU CUCTEMBI

B ) TEIUIOTa, MOrjouiaeMasi CHCTEMOM NPHU OCTOSHHOM JIaBJICHUH, paBHA
U3MEHEHUIO SHTAJIBIIUNA CHCTEMBI

r) TerIoBoM 3(p(EeKT peakiuu HE 3aBUCUT OT HAYAJIBbHOIO U KOHEYHOT'O COCTOSIHHS
CHUCTEMBI, a 3aBUCUT OT IIYTH PEAKLINH

12. Peakrus B 3akpbiToit cucteme npu AG < 0 mpoTekaer
a) B IPSMOM HaIlpaBJICHHUH 0) B IpsIMOM M 0OpaTHOM HampaBIICHUU
B) B OOpaTHOM HalpaBJ€HUU I') HE IPOTEKaeT peaKkus

13. O6bennHEHHOE ypaBHEHHUE TIEPBOTO M BTOPOTO Ha4aJl TEPMOJTUHAMUKU
a) 7dS > dU + pdV 0) 6Q = dU + pdV



B) AH = Uxon.— Usau. F) AS = Sion. — Shau.

14. N3onupoBaHHas cucTeMa

a) OOMEHHMBaeTCs C OKpY)KaIOIIeH cpe1oil IHEepruei

0) OOMEHMBaETCs C OKpYKalolleh cpeioil BEeEeCTBOM

B) OOMEHHBAETCS C OKPYXKAFOIIEH cpefoil paboToit

r) He OOMEHHMBAETCS C OKpYKAloIlel cpe/loil HU SHEpPruei, HU BeleCTBOM

15. CaMonipon3BOIBLHBIMHA HA3bIBAIOTCS MTPOLIECCHI

a) He TpeOylole >HEPruu U3BHE 0) TpeOyroue >HEpruu U3BHE
B) MPOTEKAOIINE TIPU BEICOKOM I') MPOTEKAIIINe TPU HUZKHUX
JTaBJICHUU TemImepaTypax

CKopocTh XUMHYECKOH peakuuu. XMMH4YeCKoe paBHOBecHe.
Hpunuun Jle-Llareanbe
TecToBBIE 3a1aHUA

1. Cpennsist CKOpOCTb paBHA
a) OTHOILIEHUIO U3MEHEHHUSI MOJIIPHOM KOHLIEHTPAIMU OJTHOTO U3 PEAreHTOB WU
IPOJIYKTOB K IMTPOMEXKYTKY BPEMEHH, B TEUEHUE KOTOPOI'O 3TO U3MEHEHHE
IIPOUCXOJUT
0) OTHOIIECHUIO U3MEHEHUSI MACChl OIHOTO U3 PEareHTOB WK MPOIYKTOB K
IIPOMEKYTKY BPEMEHHU, B TEUEHUE KOTOPOI'O 3TO U3MEHEHUE IPOUCXOIUT
B) OTHOIICHHUIO U3MEHEHUS KOJIMYECTBA BEIIECTBA K MPOMEXYTKY BPEMEHH, B
TE€YEHHUE KOTOPOr0 3TO U3MEHEHUE ITPOUCXOIUT

2. HanOomnp11yto CKOpOCTh MPU KOMHATHOM TEMIIEPAType UMEET peaKLus
a) IIMHKA ¢ Pa30aBIEHHON CEPHON KUCIOTOM

0) MarHus ¢ XJIOpPOBOJIOPOJHON KUCIOTOM

B) ’KeJe3a ¢ KUCIOPOJI0OM

') HUTpaTa cepedpa (p-p) ¢ XJIOPOBOAOPOTHON KUCIOTOU

3. MaTemaTuuecKkoe BbIpakKE€HUE CKOpOCTH mpocteiei peakunn 2A +B=C
a) UMEeT BU:

6)v = k[B] B)v =K[BZ 1) v =k[AR[B] v = k[A]

4. OOumi NopsA0K XUMUYECKON PEaKUU —

a) o011ee YNCI0 MOJIEKYJI, YYaCTBYIOIIMX B aKT€ XUMUYECKOT'O TPEBPALLICHHUS

0) cymMmMa CTEXHOMETPUUECKUX KO3PPUIMEHTOB NIEPE MOJIEKYIaMHU
pearnpyronux BEIIECTB B 3alIUCH YPABHEHHUSI PEAKIINU

B) YMCJIO MOJIEKYJ B IPABOM YaCTH YPaBHEHUS PEAKLIMU

I') cyMMa IoKazareseil cTeneHel Mpyu KOHIIEHTPAUAX Pearupyronux BEeIEeCTB B
KMHETHYECKOM YPAaBHEHUH PEAKIUU

5. Ckopoctb npsimort peakiuu SOxiy+ 0,502r) == SOs.)+ 99/ npu
MOHIKEHUH TeMIIEPaTyPhI



a) YMCHBIIHUTCS 0) HE U3MEHHTCS B) YBEIIMUUTCS

6. CKOpOCTh peakIuu IpH MOBbIIeHUH Temneparypsl Ha 20°C (npu
TeMIiepaTypHoM K03 duiiueHTe 3 ) yBeJIMUUBAETCS B
a)3paza 06)6pa3 B)9pa3 r) 90 pa3

7. Ckopoctb peakuun 2AB(T) + Ba(r) = 2AB2(T)

Bo3pactaer B 1 000 pa3 npu yBeJIMYEHHUU JAaBICHUS

a) B 5pa3 6) B 10paz  B) B 100 pa3 r) B 1000 pa3

8. Bbixon ammuaka o ypaBHeHuto peakiu Nory + 3Har) == 2NH3¢) + Q
YBEIUYUTCS, €CITU

a) TMOBBICUTH TEMIEPATYPY, NOBBICUTD JIABJICHUE
0) TMOBBICHTH JaBIICHNE, TOHU3UTH TEMIIEPATYPY

B) TMOBBICUTH JABJICHUE U TEMIIEPATYPY

I') MOHU3UTH JJABJICHUE U TEMIIEPATYpPyY

9. Karanuzarop yckopsieT XUMHYECKYIO peakuio Oiaroaaps
a) CHUKEHUIO YDHEPIMH aKTUBALIUU

0) MOBBILICHUIO SHEPTUU aKTUBALIUU

B) BO3PACTAHMIO TEIUIOTHI PEAKIINH

I') YMEHBUIEHUIO TEIJIOTHI PEAKIINU

10. UaruburopamMu Ha3bIBAIOT

a) TOJIOXKUTEJIbHbIE KaTaJIn3aTophbI

0) oTpuLaTEIbHbIE KaTAIU3aTOPBI

B) BEILECTBA, YBEIMYMBAIOIIUE aKTUBHOCTD KaTaJlu3aTOpPOB

11.Ckopoctsb npsimoit peakiiuut Noiry+ 3Haw) === 2NH3)+ Q pactér npu

a) YBEJIMYEHUH KOHIIEHTPAaLUH BOAOPOAa  ©O) yMEHbUIEHUU KOHIIEHTPALlUX a30Ta
B) YBEJIMUYEHUU KOHIEHTPALIMM aMMUaKa  T) YMEHBIIEHUH KOHIIEHTpalluu
aMMHaKa

12. IIpu noHUXkEHUU TABJICHUS] CKOPOCTh MPSIMOI0O MPOIECCA BO3PACTAET B

PCaAKIHAX
a) FeOus)+ COr) = Feus) + CO2) 0) COzr) + Cupy =
B) CaCOsms) = CaOps) + COgr) r) N2y + 3Hory == 2NHs()

13. Beixonq ammuaka mo ypaBHeHHIO peakiii Nor) + 3Har) = 2NHs3i) + Q
YBEJIUUUTCS, €CIIU

a) MOBBICUTH TEMIIEPATYPY, IOBBICUTDH JIaBJICHUE

0) NOBBICUTH JABJICHUE, TOHU3UThH TEMIIEPATYPY

B) TOBBICUTH JaBJICHUE U TEMIIEPATypy

I') MOHU3UTH JABJICHUE U TEMIIEpaTypy

14. . TloBblllIeHHE JaBICHUS B CUCTEME TIPUBOANT K MOBBIIIEHUIO BBIXO/A
IPOAYKTOB pPEaKLUU B



a) 2H0¢) == 2Har) + O

0) No) + 3Hor) = 2NHs()

B) CaCOssy) = CaOgs) + COx)

r) COuy + H:Ory === COxr) + Har)

15. CkopocTh npsIMO peakuu 4N02(r,) + 2H2O¢y + Oy = 4HNO3(>K,) +0Q
YBEITUIUTCS

a) MPY TTOBBIIICHUN TEMITEPaTyphl U TaBJICHUS

0) Mpu NOHM>KEHUH TEMIIEPaTyphl U JaBICHUS

B) TIPU TOBBIIICHUH JIaBJICHUS U IOHUKEHUU TEMITepaTyphl

T') IPY TTOHM)KCHHH JIABJICHUS W TTOBBIIICHUN TEMITepaTyPhI

Tema 3: Ctpoenne atoma
TecToBbIC 3a1aHUA
1. Meraumueckne CBOMCTBa HanOO0JIEEe BRIPAKEHBI Y aTOMa
1) nutus
2) Hatpus
3) xamus
4) xampuus

2. Haubomnpiuii paguyc aToma uMeeT
1) K
2) Na
3) Li
4) Rb

3. 3apsan sapa aToMa KPEMHHUS paBEH
1) +28
2) +31
3) +4
4) +14

4. DnexTpoHHYI0 KoHburypanuo 1s225?2p%3s23p° umeer atom

1) docdopa

2) xjopa

3) Opoma

4) ¢topa

5. B nepuojie ¢ yBennueHueM 3apsija sijpa aToOMOB METALNTMYECKHE CBOMCTBA
1) ocnabGeBarot

2) yCUJIMBAIOTCS

3) He U3MEHSIOTCS

4) HeT 3aKOHOMEPHOCTHU

6. B ManbIx nmeproaax ¢ yBeJarueHUEM 3apsijia sapa paanycbl aTOMOB
1) yBenuumBaroTCs
2) W3MEHSIOTCS MePUOUIECKU



3) yMeHbIIaTCs
4) HEe U3MEHSIOTCS

7. DIEMEHTY C DIIEKTPOHHOM popmyitoii aroma 1s22522pf3s23p3 cooTBeTCTBYET
(opmyIia BeICIIEr0 OKCHIA

1) B203

2) Al,O3

3) N2Os

4) P20Os

8. Tpu wactuiel Ne’, Na*, F~ umeror oquHaKkoBoe
1) maccoBoe uncio

2) YHCI0 HEUTPOHOB

3) 4YKCIIO 3JIEKTPOHOB

4) 4ucno NpoOTOHOB

9. Yncno sHepreTHdecKux YpoBHEN y aToMa, UMEIIEro 19 nmpoToHoB
1) 3

2) 5

3) 4

4) 2

10. Yucno nmpoTOHOB, HEUTPOHOB U AJIEKTPOHOB Y aTOMA C MOPSAIKOBBIM HOMEPOM
40

1) 40, 91, 40

2) 40, 51, 40

3) 20,51, 40

4) 40, 40, 40

11. Yucno noaypoBHE Ha SHEPreTUUECKOM YPOBHE OMPENEISET ... KBAHTOBOE
YHCIIO

1) rmaBHOE

2) MarHuTHOE

3) opOuTanbHOE

4) cnuHOBOE

12. MakcuMabHOE YHCII0 JIEKTPOHOB Ha f — mogypoBHe
1) 8

2) 2

3) 10

4) 14

13. I[lepemeHHYIO CTENEHb OKUCIICHUS MPOSIBIISIET SJIEMEHT C JIEKTPOHHOMN
dbopmyoi
1) ...3s23p*
2)...4d1%5s2



3)...3523p°
4)..3d'%4s?

14. DneMeHT ¢ 21eKTpoHHOI GopMmyitoii ..3523p%3d1%4s24p° maxogurcs
1) 5 rpynmne, riiaBHOM MOATPYIINE

2) 5 rpymiie, TOOOYHON MOATPYIIIIE

3) 7 rpynne, noOOYHON MOATPYIIIIE

4) 7 rpymre, TIaBHOM NOATPYIIIE

15. Haumensblel sHeprueit HoHU3aIMu 001a1aeT
1) xambiuii

2) MBIIIBSK

3) xpoMm

4) opom

Tema 4. Xumnueckas cBsi3b. CTpoeHMe MPOCTEHIINX MOJIEKYJT
TecroBble 3aganus
1. Xumudeckas cBs3b B Mosiekyse ¢pocuna PHs
1) xoBaJIeHTHAas MOJISIpHAs
2) KOBaJICHTHAsI HEMOJIApHAsI
3) noHHas
4) meraymnueckas

2. CoequHEHHsIMU C KOBAJICHTHOM IMOJISIPHOM CBSI3BIO SIBISIFOTCS
1) Boa u cepoBOAOPO/I

2) OpoMu Kaus U a30T

3) aMmMHaK ¥ BOAOPO

4) KUCIIOPOJ U METaH

3. BelecTBO ¢ KOBaJIGHTHOW MOJISIPHOM CBSA3bIO UMEET (POPMYITY
1) KCI

2) HBr

3) P4

4) CaCl:

4. CoeqMHEHUSIMU C KOBAJICHTHOW HEMOJIAPHOM CBSI3bIO SBIISIOTCS
1) xnopug HATpUS U METaH

2) XJ0p # a30T

3) 6poM 1 amMmMHUaKk

4) 1iog 1 cepoBOAOPO/T

5. B coenunenusx: PHs, P2Os, H:PO3 docdop nmeer crenenu okucieHus
COOTBETCTBEHHO

1) 43, +5, -3

2) -3, +5, +3



3) -3, 43,45
4) +3,-5, -3

6. Crenenb okucnenus azora B mone NH4* paBHa
1)-1

2) -3

3) +3

4) +4

7. BelecTBO ¢ HOHHOM CBA3BIO UMEET POPMYIY:
1) AICI3

2) Pls

3) N2O

4) AsHs

8. B coenunennu NaOH cBs3b

1) noHHas 1 KOBaJICHTAsI MOJIIpHAs

2) WOHHAS U JJOHOPHO-AKIIETITOPHASI

3) KOBaJIeHTHAs TOJIIPHAsT ¥ BOJOPOTHAS

4) KOBaJICHTHAs HETIOJISIPHAS M METaJUTHYECKas

9. MoHHas CBA3b BOBHUKAET MEXKAY aTOMAMH
1) meramioB

2) HEMETAaJJIOB

3) METaJIJIOB ¥ HEMETAIIJIOB

4) B MOJIEKyJIaX MPOCTHIX BEIIECTB

10. CBOMCTBOM KOBAJICHTHOM CBSI3U HE SIBJISICTCS
1) HanpaBIEeHHOCTH

2) NOoASAPU3yEMOCTh

3) HaCBIIAEMOCTh

4) CONpPOTUBIISAEMOCTb.

KoMmniekcHble coeTMHEHU
TecToOBBIE 3a1aHUA

1. KooparHAIIMOHHOE YHCIIO KOMILIEKCOOOpa30BaTelisi B COCTUHCHUH
[Cr(NHa3)4Cl2] paBHO

1) 4

2) 6

3)2

4) 3

2. ATOMBI TaJIOTEHOB BXOJISIT B COCTaB KOMIUJIEKCHBIX COSTMHEHHI B pOJIU
1) nuranaoB
2) BHENIHEH cepbl



3) nMraHa0B ¥ KOMILIEKCOOOpa3oBarenen
4) nuraHaoB U BHELIHEN chepsl

3. CreneHb OKHMCICHUS KOMIUTekcooOpasoBarens B coequHeHnn Ks[Fe(CN)e]
paBHa
1) +3
2) +2
3) +4
4) +6

4. 3apsin BHyTpenHel cdepsl B coenuaenun Ka[Fe(CN)s] pasen
1) +4
2) 4
3) -3
4) -2

5. CrerieHb OKHCIICHUST KOMILTeKcooOpa3oBarels B coequneHuu [Pt(NH3)2Cls]
paBHa
1) +4
2) +2
3) 0
4) +6

6. KoopauHallnOHHOE YUCIIO ONPEACIIAET

1) yncio cBsA3ei KOMILIEKCOO0Ppa30BaTeIIs C JINTaHIaMH
2) 9MCII0 IMTaH/I0B

3) 4KCI0 LEHTPATLHBIX aTOMOB

4) 3apsi1 BHYTpeHHEH cdepbl

7. lllenouyHble METAJUIBI BXOJAT B COCTAB KOMIUIEKCHBIX COCIMHEHUM B POJIU
1) nuranaoB

2) KOMILIEKCOOOpa3oBaTeseit

3) nuraHao0B U BHEIIHEN cdepsl

4) BHelIHEH chepbl

8. 3apsin BHyTpeHHel chepnl B coequHennn Ko[PtCls] pasen:
1) +2
2) +6
3)-3
4) -2

9. CreneHpb okucIeHUs KoMmIuiekcooopasoBaresst B coequrenun [ Ni(NHz)s]Cl
paBHa:

1) +4

2) +2



3)0
4) +6

10. KoopauHaiiioHHOE YUCII0O KOMILJIEKCOOOpa30BaTessl HE 3aBUCUT
1) oT mpUpoIbI KOMILIEKCOOOpa30BaTENS

2) 3apszia KOMILIEKCOOOpa3oBaTes

3) TemmepaTypsl

4) naBieHus

Tema 5. PactBopbl. Crioco0bI BBIpaKEHUs1 COCTABA PACTBOPOB
TecToBbIE 3a1aHNA
1. MaccoBy1o 7010 paCTBOPEHHOT O BEIIECTBA PACCUUTHIBAIOT 110 opMyJie

n
C=__
1) v
m(BerecTBa)
2) 0=
m(pactBopa)
3y M=V-p

4) m(emectBa) = M(pactBopa) — m(H20)

2. MonsipHyIO KOHIIEHTPAIMIO PACTBOPA PACCUUTHIBAIOT 1O hopMyJie

n
C=_—
1) v
m(BelecTBa)
2) ©=
m(pactBopa)
3ym=V-p

4) m(semectBa) = m(pactBopa) — M(H20)

3. PactBop conepxut 20 r BemectBa u 80 r Boabl. KoHlleHTpaius pactBopa B
MAaCCOBBIX JOJISIX

1) 20 %

2) 25 %

3) 0,25

4) 0,20

4. Tutp pactBopa ¢ conepxannem 0,22 r Bemectsa B 100 M1 pacTBopa paBeH ...

/M

1) 0,0220
2) 2,2000
3) 0,0022
4) 22,0000

5. Macca pacrBopennoro Bemiectsa B 200 r 15 % pactBopa



1)30,0r
2)150r
3)3,0r
4H1,5r

6. KommuectBo Bemecrea NaOH B 500 M1 0,2 M pactBopa
1) 0,2 mosb

2) 0,1 moub

3) 0,01 mounb

4) 0,02 momb

7. Macca Na,C0O3'10 H>O (M = 286 r/momnb) B TpaMMax, HeoOXoaumasi Jiist
npurotoBieHus 100 ma 0,1 H pacTBopa paBHa

1) 14,3
2) 8,6
3) 1,43
3) 2,86
8. TuTp pacTBOpa pacCUYUTHIBAIOT O PopMyIie:
T -1000
1) €= ™
m
2) T v
m
3) W = —
m

4) C1V1 = Csz

9. MonspHas KOHIIeHTpalus skBuBaieHToB pactBopa HCl ¢ tutpom
0,00365 r/Mn paBHa ... MOJIB/JI.

1) 0,01

2) 0,5

3)0,1

4) 0,05

10. Macca NaCl (M = 58,5 r/mMonb) B rpamMmmax, HeoOXOAMMast IJIs1 IIPUTOTOBIICHUS
100 M 0,01 M pactBOpa paBHa
1) 5,850
2) 0, 585
3) 0, 0585
4) 58,500

PacTBOpBI 2JIEKTPOIUTOB

TecToBbIC 321aHUA



1. DAEKTPOIUTHYECKON JUCCOIUAIINCH HA3bIBAIOT
1) paznenenue cMecH IMyTeM HarpeBaHUs

2) pacTBOpPEHUE COSAUHEHHUS B BOJIC

3) pacmag pacTBOPEHHOTO BEIIECTBA HA HOHBI

4) B3aMMOJICHCTBHE BEILIECTBA C BOIOM

2. HauOonee cunbHask KMCIIOTa C TOUKU 3peHus TI/]
1) H.CO3

2) HF

3) H2S

4) HCI

3. CHUJIBHBIM 3JIEKTPOJINTOM SIBJISIETCSI PACTBOP
1) HCIO
2) H2CO3
3) H2SO04
4) H,SO3

4, HaI/I6OJI€e CUJIBHBIM 3JICKTPOJINTOM ABJEICTCA paCTBOP
1) KOH

2) NaOH

3) RbOH

4) LiOH

5. CriocoGHBI JUCCOLMUPOBATH O THITY KMCJIOThI DJIEKTPOJIUTHI
1) Zn(OH);
2) Ba(OH).
3) Mg(OH):
4) Al(OH);

6. Peakiust uET 10 KOHIIA B PaCTBOPE MEXK1Y HOHAMU
1) Ba?* u CI

2) Ba?*u NOs

3) Ba?* u SO4*

4) Ba?*u CH3COO

7. HanGonee cinabbIM SIEKTPOIUTOM sBisieTcs (mpuBenenst K1)
1) HoSO3 K,=1,6:102

2) H.SiO3 K,=2,2 1010

3) H2SeO3 K,=3,5-10%

4) H,TeOs K;=3-1073

8. COokpaméHHOMy HOHHO-MOJIEKYISPHOMY ypaBHeHHto S+ Cu?*=CuS

COOTBETCTBYET MOJIEKYIISIPHOE YPABHEHHE
1) 3H2S+Cu3(P04)2 = 3CuS + 2H3PO4



2) H2S+Cu(CHsCOO0); = CuS+ 2CH3COOH
3) Na S+ Cu(NOs3), = CuS+ 2H0
4) 3H,S+Cu3(PO4)2 = 3CuS+ 2H3PO.

9. BeIpaskeHre KOHCTAHTHI JUCCOLMAIIME MOKHO 3aIlUCaTh IS
1) HNO3
2) H,COs
3) K;CO;
4) MgCl;

10. CreneHp 2JIEKTPOIUTUYECKON AUCCOLUAIIMUA HE 3aBUCUT OT
1) KoHUEHTpaMK pacTBOpa

2) naBJIeHUS

3) npupOABI IAEKTPOIUTA

4) Temnepatypsl

Honnoe MPOU3BCACHUEC BOADbI. BOI[OpOI[HbIﬁ nmora3arTejib
TecToBBIE 3aJaHuA

1. JlTakmyc B pacTBOpE KHCIIOTHI
1) kpacHblii

2) cuHUM

3) puoneroBbIit

4) skenTbIi

2. ManvHOBYIO OKpAacKy B LIEJIIOYHOM Cpele UMEET UHIUKATOP
1) makmyc

2) METHIIOPAHK

3) yHHBEpCaTbHBII

4)) dbenondranenn

3. MeTunopaHx B IPUCYTCTBUU KUCIOT UMEET OKPACKY
1) cuntoro

2) KpacHYIO

3) OecuBETHYIO

4) opaHXKEeBYIO

4. YBenuueHue B pacTBOPE KOHIICHTPAIIUU TUIPOKCH]] - HOHOB COOTBETCTBYET
1) ymenbimienuto pOH

2) yBeanuenuro [H']

3) ymensbiienuto pH

4) ysenmmuenuto pH

5. 3nauenuto pH= 3 cooTBeTcTBYeET KOHIeHTpauus noHos [OH | Mons/n
1) -lg10°3



2) -3
3) 10
4) 10°

6. DIEKTPOIUTUYECKAS TUCCOLMALMS BOABI IPUBOIUT K OOPa30BaHUIO HOHOB
1) H+ + O

2) 2H"+ 0

3) H;O++ OH

4) OH + 0O

7. KoHuieHTpanysi HOHOB BOJIOPO/ia B YMCTOM BOJIE paBHA. .. MOJIb/JI
1) 10”7
2) 104
3) 10
4) 101

8. KonuenTparuu rugpokcu nonos 10°momns/n coorsercrByer pH. ..
1)5

2) 4

3) 10

4)7

9. 3nauenutro pOH=3 Oyzner oTBeuars BeanurHa pH, paBHas
1) 10

2) 7

3)11

4)4

10. KonnenTparus ruapokcu-uoHoB B 0,1M pactBope NaOH paBHa Momb/.
1) 10t
2) 101
3) 1013
4) 1010

I'maponus cosent
TecTroBble 3agaHuA

1. 'maponu3y nmoaBepraroTcs Coau
1) KCI

2) NaCN

3) CH3COONa

4) NaNOs

2. I'upponn3y He MOJABEPrarOTCs COJH
1) NHsNO3



2) AIC;
3) BaCl;
4) Na;SO4

3. IlotHOMY TUIPOIN3Y MOBEPTAIOTCS COIU
1) Fex(COg)3

2) Alx(SO4)3

3) FeCls

4) AlS3

4. 3nauenue pH<7 uMerOT BOAHBIE pacCTBOPHI COJIEH
1) Cr(NO3)2

2) Na,COs

3) CuSOq

4) BaCl;

5. 3nauenne pH>7 UMeEOT BOJHBIE PACTBOPHI COJIEH
1) Ba(NOs)2

2) Zn(NOs3)2

3) NaCHsCOO

4) K2S

6. Ypasuenune COz*+HOH === HCO3; +OH 0THOCHTCS K TMAPOIH3Y COJIH
1) Ca(HCO3)2

2) Al (COs)3

3) K2COs

4) KHCO3

7. OCHOBHBIE COU 0OPa3yIOTCS TIPH THAPOIIU3E

1) MgCl;

2) AlSs

3) KsPOq

4) CuSOq

8. JlakMyC OKpallliBaeTCs B PO30OBBIH IIBET B pacTBOpaXx CoJiek
1) Al(SO4)s

2) NazCOs

3) KoS

4) ZnCl;

9. Kucnsie conu 00pa3yroTcst Ipu TUIPOITHU3E
1) CuSO4

2) CaS

3) MgCl;

4) NazS



10. ®enondranens npuodpeTaeT MATMHOBYIO OKPACKY B PACTBOPAX COJIEH
1) AICIs

2) KNO:

3) NaxS

4) K2SiO3

KousionaHoe cocrosiHue BeniecTsa
TecToBBIE 3aaHUA
1. CucreMsbl, B KOTOPBIX OJTHO BEIIECTBO B BUJI€ MEJIKMX YACTHII
pacrpeiesieHO B CPEAE APYTOro BEIIECTBA HA3bIBAIOTCA
2. COBOKYITHOCTh MEJIKMX YaCTHUIl COCTABIIAECT AUCIEPCHYIO ... .
3. BemecTtBo, B KOTOPOM paclpeieieHbl MEJIKHUE YaCTHIlbl, HA3bIBAIOT
JTUCIIEPCUOHHOM ... .
4. Omynbcus, 370 ... .
— TyMaH
— MOJIOKO
— Ma3b
— CTPOUTEINIbHBIN PACTBOP
5. A»po3zoiib, 37O ... .
— TyMaH
— MOJIOKO
—Ma3b
— CTPOUTENIBHBINA PACTBOP
6. Cycriensus, 370 ... .
— TyMaH
— MOJIOKO
— Masb
— CTPOMUTEIIbHBIA PACTBOP
7.1enp, 310 ... .
— TyMaH
— MOJIOKO
— Masb
— CTPOMTENBHBIN PACTBOP
8. Cucrema, oOpa3oBaHHas Ta30BOM JUCIEPCHOW CpEON U  KUJKOU
aucrepcHou ¢azoit — 3To ... .
— a’3p0o30Jb
— OMYJIbCUS
— CyCHEH3Us
— r'ellb
9. Cucrema, oOpa3oBaHHas >KHJIKOW JIUCIIEPCHOW Cpenod U KUIKOU
aucnepcHou (azoi — 3To ... .
— a’p030JIb
— 3MYJIbCUS
— CyCHEH3Us
— r'ellb



10. Ocoboe cTyaHeoOpa3HOe KOUTOUAHOE COCTOSHHE CUCTEMBI — 3TO ... .
— a’po30J1b
— DMYJIbCUS
— CyCHEH3Us
— rednb
11. CBo¥icTBa KOJUTOMAHBIX PACTBOPOB, XapaKTePU3YyIOIIeecs: 0eCIOPSI0YHBIM
XAOTUYHBIM JIBHXKEHHEM KOJIJIOUIHO-IUCIIEPCHBIX YaCTHI] — 3TO ... .
— OpOYHOBCKOE JABUKECHHE
— mudPy3us
— CeIMMEHTaLUs
— KOaryJsiuus
12. CaoiicTBa KOJUJTOUTHBIX pPacTBOPOB, XapaKTePpU3YIOLIEeCs
CaMOIPOU3BOJIbHBIM IIPUPOJIHBIM CMEITUBAHUEM PACTBOPOB — ATO ... .
— OPOYHOBCKOE JIBIDKCHHE
— muddy3us
— CeIMMEHTaLUs
— KOaryJsiuus
13. CgoiicTBa KOJUJIOMJAHBIX PACTBOPOB, XapaKTEPU3YIOIIEECS OCEIaHUEM
JMCTIEPCHBIX YaCTUII MO/ IeUCTBUEM I'PaBUTAIMOHHOIO MOJIS — 3TO ... .
— OpOYHOBCKOE JIBUYKECHUE
— mudPy3us
— CeIMMEHTAaLIUS
— KOoaryJsinus
14. 3onp monmuaa cepebpa ¢ MOJOKUTEIBHO 3apPSKEHHBIMU TpaHyJIaMu B
BOJIHOM cpele KOHJEHCAMOHHBIM METOJIOM, B OCHOBE KOTOPOTrO JIEKHUT PEeaKLus
00M€eHa, MOKHO MPUTOTOBUTH, €CJIM B U30BITKE PACTBOP
— K2S0O4
— Agl
— Kl
— AgNOs
15. CpoiicTBa KOJUJIOMJIHBIX PAaCTBOPOB, XapPaKTEPU3YIOIIEECS pPa3pylICHUEM
KOJUTOMJAHBIX YaCTHUIL — 3TO ... .
— OPOYHOBCKOE JIBIDKCHHE
— nuddy3us
— CEIMMEHTaLHUs
— KOaryJsiuus

Tema 6 OkuCINTEILHO-BOCCTAHOBUTEIbHbIE PEeAKIIMHU
TecToBBIE 3a1aHUA

1. Crenenp OKuCIEHUS aTOMa XpOMa paBHa +3 B COEAMHEHUHN
1) CrO

2) Cr203

3) CrO3

4) HoCrO4



2. CreneHp OKUCIIEHU a30Ta YBEIMYUBACTCA B PIAY
1) NH4ClI, N2, NO2

2) KNO2, NO, NH3

3) NO, NHs, HNO3

4) NO2, NHs, NO

3. DneMeHT S nposBISET TOILKO BOCCTAHOBUTEIIBHBIE CBOMCTBA B COEAMHEHUH
1) H2SOs

2) H.S

3) SO3

4) Na2SOs

4. DnemeHT Cr mpOSIBISIET TOJILKO BOCCTAHOBUTEIIbHBIE CBOMCTBA B COCIMHEHUU
1) KoCr207

2) Cr

3) Cr203

4) NaCrO;

5. B xucnoi cpene nepmanranat kaiaust (KMnOg) BoccranaBnmuBaercs 10

COCIHMHCHU, COACPIKAIICTO aTOM MapraHia B CTCIICHHU OKHUCJICHUA
1H+6 2)+2 3)+4  4)+3

6. CTereHb OKUCIIEHUS Cephl paBHa +4 B COEIMHEHUH
1) HoS

2) NaxSO3

3) K2SOq4

4) SOs

7. MuHuAMasnbHas CTENEHb OKUCIEHUS! paBHAas —2 XapaKTepHa JJIs
1) azora 2) xene3a
3) cepnl 4) xnopa

8. ATOM MapraHia MpOSIBISET TOJIbKO OKUCIUTEIbHBIE CBOMCTBA B COCTMHEHUN
1) Mn

2) KMnOg4

3) MnO;

4) KoMnOg4

9. MakcumanbHasi CTeIeHb OKUCJICHHUsI paBHas +5 XapakTepHa JJisi aTOMOB
1) kpemHMs

2) a3ota

3) cepbl

4) ¢Topa



10 CepHa;I KHCJIOTA ABJICTCA OKHCIIMTCIICM 3a CUCT CCPLBI
1)S*  2)S*®  3)S®”  4)S*

Tembl 7-9 DiieKTpOXMMUYECKHUE IIPOLECCHI
TecroBble 3agaHuA

Bapuant 1

1. B pacTBOp 27€KTPOINTA, CONEPIKALIETO PACTBOPEHHBIN KUCIOPOJ,
ONMYCTWIM IMHKOBYIO IUIACTUHKY U IMHKOBYIO IUIACTUHKY, YACTUYHO MOKPBITYIO
Mepl0. B KakoM cirydae nporecc KOppo3uH IMHKA TPOUCXOIUT NHTEHCHUBHEE?
JlaitTe cxemy mporecca.

a) MHTEHCHUBHEE KOPPOAUPYET LIMHKOBAS MJIACTHHKA;

0) MHTEHCUBHEE KOPPOAUPYET IIMHKOBAS MJIACTHHKA, YACTUYHO TOKPBITas
MEJBIO;

B) KOpPpO3Us LIMHKA IPOTEKAET 0€3 N3MEHEHU M.

2. YKa)XHTe METAII, UCIIOIb3YEMBIN ITPU MPOTEKTOPHOM 3aILUTE JKEJIE3HBIX
u3aenui ot koppo3uu. [Touemy?

a) Ag 0) Co B) Sn r) Mg.

Bapuanr 2
1. Kak mpoucxoaut atMocepHasi Koppo3us Keje3a, HOKPHITOro CI0EM
HUKEJIsl, €CJIM MOKPbITHE HapylieHo? J[aiiTe cxemy mporecca.
a) KOppOAUPYET NMOKPBITHE;
0) paszpymiarorcs 00a MeTajla;
B) KOPPOJIUPYET KEJe30;
I') HE U3MEHSETCS HU JKeJie30, HU HUKEb.
2. Ilpu KOHTaKTE, C KAKUM METAJIJIOM HauboJiee ObICTPO MPOTEKAET KOPPO3HUS

xenesza?
a) Fe/Ni  0) Fe/Sn B) Fe/Cd r) Fe/Pb.

Bapuanr 3

1. Kak mporcxoaut aTMocdepHast KOppo3ust OIIMHKOBAHHOT'O KeJie3a Ipu
HapyuieHuu nokpbeiTusa? Jlaiite cxeMmy nporecca.

a) pa3pymarTcs 00a MeTaa,;

0) KOppOIUPYET Kee30;

B) pa3pylIaeTcsl MOKPBITUE;

T') HE U3MEHSETCS HU IIUHK, HU KEIe30.

2. Kakue y9acTku MOBEpXHOCTH ITUHKA TTpH U HepeHITNATEHON adparun
ciyxar karonoM. [Touemy?

a) TJI0XO adpUPYEMBIE; 0) XOpOIIIO adpUpPyeMbIE.

Bapuanr 4



1. B pacTBOp COJAHOIN KUCIOTHI HOMECTUIIM LIMHKOBYIO IJIACTUHKY U
LIMHKOBYIO IUTACTUHY, YACTUYHO MOKPBITYIO HUKeNIeM. B kakoM ciyyae nponecc
KOPpO3UHU IMHKA IPOMCXOAUT MHTEHCUBHee? JlaiiTe cxeMy mpouecca.

a) KOppo3usi IUHKA IPOTeKaeT 0e3 N3MEHEHU;

0) UHTEHCHUBHEE KOPPOAUPYET HMHKOBAS IUIACTUHA,;

B) MHTEHCHBHEE KOPPOIUPYET HUKEIEBOE TIOKPHITHE;

I') IHTEHCUBHEE KOPPOAUPYET IMHKOBASI MJIACTUHKA, YACTUYHO MOKPHITAS
HUKEJIEM.

2. Ilpu KOHTaKTE, C KAKUM METAJUIOM IIPOUCXOAUT MAKCUMAIBHOE YCKOPEHUE

KOPPO3UH aTFOMUHUSA?
a) Al/Fe 0) Al/Cr B) Al/Co r) Al/Cu.

Bapuanr 5
1. [IBe xene3Hble MIACTUHKH, YACTUYHO MOKPBITHIE OHA OJIOBOM, JIpyras
MeEJIbI0, HAXOMIATCS BO BIAYKHOM Bo3myxe. Ha kako#t U3 3TUX IMIIACTUHOK ObICTpee
oOpa3yetcs pxkapunna? [Touemy? JlaiiTe cxeMy poieccOB KOPPO3UH ITUX
IacTHHOK. KakoB cocTaB MpOAyKTOB KOPPO3UU Keye3a?

a) FeO 0) Fe304 B) Fe(OH). r) FeEOOH.
2. Koppo3us, kKakux METaJuIOB, yCHIIMBAETCS ¢ TOHKeHueM pH cperbi?
a) Fe 0) Ni B) Mn r) Be.

Bapuanr 6

1. XKene3noe uznenne NOKPeIIN CBUHIIOM. Kakoe 3TO MOKpPBITHE — AaHOIHOE
uim karogHoe? [louemy? JlaiiTe cxeMmy Imponecca npy HapylIeHU U MOKPBITUS BO
BJIQXKHOM BO3JIyX€ U B COJISTHOM KucioTe. Kakue mpoayKThl KOPpPO3UH 00pa3yroTCs
B IIEPBOM U BO BTOPOM CIIy4asix?

a) Fe Clz 6) Pb (OH)2 B) FeO r) Fe OOH.

2. Kakoii MeTasu1 He KOppOAUPYET B pa30aBICHHON CEPHON KHUCIIOTE B
pe3yabTare 00pa3oBaHUs 3alIUTHON IJIEHKU HA €ro MOBEPXHOCTH?

a) Sn 0) Fe B) Pb r) Zn.

Bapuant 7

1. B yeM cyTh IPOTEKTOPHOM 3aIMUTHI METAILUIOB OT Koppo3uu? IIpusenure
MpUMep MPOTEKTOPHOU 3aIIUThI HUKEJIS B 3JIEKTPOJIUTE, COACPIKAIIEM
pactBopeHHbI kucnopoa. Kakoit metamn 6ynet paspymarbesi? CoctaBbTe
AJIEKTPOHHBIC YPABHEHUSI aHOAHOTO U KaTOJITHOTO MPOIECCOB KOPPO3UHU.

a) pa3pyliaeTcsi HUKEJb;

0) paspyiarorcs 00a MeTallIa;

B) HE U3MEHSIETCSl HU MPOTEKTOP, HU HUKEJIb;

I') pa3pyuiaercsi IpoTeKTop.

2. Kakoit meTan He KOppoIupyeT B pa30aBIEHHON CEPHON KUCITIOTE B
pe3yabTare 00pa3oBaHUs 3alIUTHON IJIEHKU HA €ro MOBEPXHOCTU?

a) Al 0) Zn B) Pb r) Fe.

Bapuanr 8



1. Kak mpoucxoaut arMocepHasi KOppo3us JTy>KEHON Meau Mpy HapylIIEHUU
nokpeiTHs? [laiiTe cxemy mporiecca.

a) KOppoAUPYET MEIb;

0) paspyiarorcs 00a MeTalIa;

B) HE U3MEHSIETCSl HU M€Jlb, HU OJIOBO;

T') pa3pymiaercsi OKPHITHE.

2. YKaXuTe MEeTalll, UCIOIb3yEMbIH MPU MPOTEKTOPHOM 3AIUTE KeJie3a OT
Koppo3uu. [louemy?

a) Cu 0) Ni B) Zn r) Pb.

Bapuanr 9

1. Kax npoucxoaut arMmocdepHas Koppo3usi JTy)KEHOT'0 xkele3a Mpu
HapylieHu nokpeiTus? Jlaiite cxemy nporecca.

a) pa3pylaercs MOKphITHE;

0) KOppOAUPYET KEe30;

B) pa3pyliarTcsa o0a MeTallia;

') HE U3MEHSIETCA HU OJIOBO, HH KEJIE30.

2. Kakue yyacTku MOBEpXHOCTH xkele3a mpu auddepeHnnanbHol aspanun
cinyxart anogom? Ilouemy?

a) XOpOIIIO aypUpyeMble, 0) TII0X0 a3pUpyEMBIE.

Bapuanr 10

1. XKene3o ouunkoBano. Kakoit MeTann OyaeT pa3pymarbesi Ipyu KOPPO3UH B
mieniouHou cpeae? Uro OyaeT npoucxoauts Ha aHone? Uto OyAaeT mpoayKToM
KOppo3un?

a)Fe  6)Zn B)Fe®—2e- =Fe?* r)Zn°-2e-=2Zn*

1) Fe(OH)z ¢) Zn(OH):

2. Ilpu KOHTaKTE, C KAKUM U3 METAJUIOB OBICTpEE KOPPOAUPYET JKEIE3HOE
W3/IeNIUEe B KUCIION cpene?

a)Zn 6)Cu B)Mg T1)Ni

Bapuanr 11
1. OnoBo comepkuT npumech Meau. Kakoi u3 MetamuioB OyeT pa3pyiaThes
MIpU KOppo3uu B 1ienounou cpene? Kakoi npoiecc OyneT npoucxoauTh Ha
Karoje?
a) menp 0) omoBo  B) Sn® —2e-=Sn?" r) O, + 4e- + 2H,0 = 40H-.
2. Ilpu KOHTaKTE, C KAKUM W3 METAJIOB OBICTpEE KOPPOAUPYET CBUHIIOBOE

u3JIeIre B MOPCKOM Bojie?
a)Mg  0) Fe B) Zn r) Cu.

BapuanT 12
1. HukenmpoBaHHOE JKeJIe30 HaXOAUTCS B KUCIOM cpene. Uto paspyiaercs?
Kakoii mpouiecc uaer Ha karoae?
a) HUKEIb 0) *xKene3o B) Fe© — 2e- = Fe?*



r) Ni© — 2e- = Ni?* n) Oz + 4e- + 2H,0 = 40H"
e) 2H" + 2e- = Ha.

2. Kakue gakTopbl yCHIMBAIOT KOPPO3HIO Kee3a?

a) KOHTAKT C [IUHKOM;

0) nossiienue PH anexrponuta (pH >7);

B) IPUCYTCTBUE B MMOBEPXHOCTHOM TuieHKe noHOB Cl-.

Bapuanr 13

1. Kakoii npornecc uIeT Ha aHOJHOM y4acTKe IIPU a’3pallMOHHON KOPPO3Uun
xenesza?

a) Fe — 2e- = Fe?* 0) 4Fe(OH); + Oz + 2H0 = 4Fe(OH)3

B) 40H — 4e- = 2H,0 + O; r) Oz + 4e- + 2H,0 = 40H-.

2. Menab conepKuT npuMech IHKa. Kakoi u3 MeTayijioB OyJaeT KaTojoM B
MHUKPOTaJIbBAHORJIEMEHTE?

Kakoii mporiecc moiaeT Ha KaTo/ie Ipu KOPPO3uu B KUCIIOM cpeae? Uto Oymer
MPOJAYKTOM KOPpO3UHU?

a) MeJlb 0) UHK B) O2 + 4e- + 2H,0 = 40H"

r)2H" +2e-=H,° 1) comb menu €) COJIb I[MHKA.

Bapuanr 14
1. Kakoit meTamn OyAeT pa3pymarbcsi Ipu KOPPO3UH JIATyHH (ME/Ib + IUHK) B
BOJIHOM cpene? Ha kakoMm meTaiuie OyaeT MpOUCXOAUTh MPOLECC BOCCTAHOBIICHUS ?
a) Cu 0) Zn B) Ha Cu r) Ha Zn.
2 . Kakoit n3 MeTaiioB MOKET CIY>KUTh aHOAHBIM IMMOKPHITHEM T10 HUKEIO?
a) Menb 0) OJIOBO  B) CBHHEI]
) 30JI0TO [) Cepedpo  €) XpoM.

Bapmuanr 15
1. Kakoit meTami, BXOASIINN B COCTaB XPOMUPOBAHHOT O *kKeje3a, OyeT
pa3pyliaThCs B IEPBYIO OUE€Pelb IPHU KOPPO3UH B 1IeI0UHOM cpeae? Kakue
IPOJIYKTHI ITOJIYYarOTCS B PE3YyJIbTaTe KOPPO3UU?
a) Fe 0) Cr B) Fe(OH)3 r) NaCrO>
1) Fe203 e) Cr20s.
2. XKene3o ¢ HapyUIEHHBIM IMOKPBITUEM KaJIMHsI HAXOAUTCS B KUCJION Cpefe.

Kaxoii metain pa3pymaercs npu 3ToMm? Kakoil MeTamt sSBJsIeTcs KaTo1oM?
a) Cd 0) Fe .

Tembl pedpepaToB (10KJIa10B)

Ne i/ HaumMenoBanue Temnl pedepara

1 3HAa4YCHUE XUMHH B CEJIbCKOM XO3SIMCTBE.

2 [TpoGiemMbl BOJOCHAOXKEHUS B CETbCKOM XO35HCTBE.

3 CpaBuenue skonorndeckux ctangaptoB I'OCT P® u Espo 4.

4 DKOJIOTHs BOJIBI, TYTH PEIICHUS] TPOOJIEMbI 3arpsi3HEHUSI BOJIBI.

3 Bojia B )KM3HU 4€JI0BEKA, TEXHUKE U CEIBCKOM XO03SIMICTBE. DKOJIOTHS BOJBIL.




3HaueHue BOJBI B JKUBHCACATCIIbBHOCTH ) KHUBBIX OPIaHHU3MOB.

3aBucumoctb OBII u pH BozibI OT €ro HOHHOTO COCTaBa.

Bona - 3T0 KU3Hb.

O[O N

HpO6JI€MI>I OYNMCTKH M MCITIOJIb30BaHMs BOALI JJISI MCIIMOpPAIIUH 3CMCJIb

10 OO61ue cBoicTBa MarHus KaJibliusl ¥ Apyrux siaemeHToB |l A-noarpynmsl, ux
COCIMHEHUS, 3HAYCHUE MArHUS U KAJILIIHS B IPUPOJE H CEITLCKOM
XO35CTBE.

11 O0630p CBONCTB XMMUYECKUX JIEMEHTOB VA - TOATPYIIHI U UX BAXKHEUIIIUX
COCIMHECHUU.

12 OO6mue cBoiicTBa yriiepoia, KpeMHUS U IpyTrux dneMeHToB IVA-
MOATPYIIIBI, KX COCTMHCHHUSI, 3HAYCHUE yIIIepo/ia U KPEMHHUS B IIPUPOJIC U
CEJIbCKOM XO3SIMCTBE.

13 Tspkénpie MeTaIIIBI, UX MOJIh3a U Bpell, OMOIOTHYECKOe 3HAUCHHE.

14 AHaTUTUYECKUN KOHTPOJIb TSKENBIX METAJIJIOB B [IOYBE U PACTEHUSX,
MIPOJYKTaX CEIbCKOI0 X031 CTBA.

15 O0630p CBOMCTB OTNIELHBIX XUMUYECKHUX AJIEMEHTOB U UX BAKHEHIITUX
COCTMHECHU.

16 XHUMHYECKUE TECT - METO/IBI aHaM3a 00BEKTOB OKPYKAIOIICH CPe/Ibl, aHATN3
BOJIBI, BO37yXa U TIOYBHI.

18 DKOJIOTHSI U TOKCUKOJIOTUSI METAJJIOB;

19 DneKkTpoXuMHUecKasi KOppo3usi, CIocoO0bl OOpbOBI C HE;

20 Tsokénast u n€rkast Boja, UX 0COOEHHOCTH, T0JIb3a U BPEl, MEPCIIEKTUBbI
paIMOHATILHOTO TPUMEHEHUS;

21 KpyroBopoT a3oTa, cepbl, BOJBI, YTJICKHCIIOTO Ta3a B IPUPOJIC;

22 Hcnonp3oBaHue HAaHOMATEpUAJIOB B BOJITHOM XO3SMCTBE.

23 BopopoHsiit mokas3aresib BOAHBIX PaCTBOPOB, MEXaHU3M JIEUCTBUSA CPEIBI U
e Ononornyeckasi poiib B )KU3HEIEATCITbHOCTH PACTEHUH;

24 3akonbl Papanes. [IpakTuueckoe NpUMEHEHUE SIIEKTPOIIN3A.

25 Xumuueckas U pusndeckasi TCOpUU pacTBOPOB.

26 HopmaruBHas W TexHuyeckas  JOKYMEHTalMss MO  OKCIUTyaTallWy,
TEXHHUYECKOMY 00CITYKMBAHUIO, PEMOHTY
00BEKTOB BOJIOCHAOKEHHUSI.

27 Hayunas n ¢pumocodckas kapTuHa OKPY>KAIOIIETO MUPA.

28 MHoroo6pa3ue KyJIbTyp B UX B3aUMOJCHCTBUH.

29 CnocoObl  OCYIIECTBIICHHUS COLMAIBHOTO B3aUMOJCHCTBHS OOYYarolIero H

pcain3anu:d CBOEH POJIHU B KOJJICKTHBC.

TemMbl HAYYHBIX TUCKYCCHI (KPYIJIBIX CTOJIOB)
Xumnueckasi cBsizb. CTpoeHHe MOJIEKY.I.

1.KBaHTOBO-MEXaHUYECKas TEOPUS XUMHUYECKON CBSI3U. MeToi BalCEHTHBIX

cBszed. Ilpupoma W MexXxaHW3M BO3HHUKHOBEHHSI KOBAJCHTHOWU
CBSI3H.




2.Bunbl KOBaJeHTHON cBsi3u. [lapaMeTpsl M CBOMCTBA KOBAJIEHTHOM CBSI3U:
SHEPrUsl, JAJIUHA, TOJSIPHOCTD, MOJSPU3YEMOCTh, HACKIIIIAEMOCTb,
HaIlPaBJICHHOCTb.

3.1loHsATHE O G - U Tt — CBA3SX.

4. Mexanu3m oOpa30oBaHUsl MOHHOW CBS3H, €€ CBOMCTBA.

5.ITonsiTe 06 U3oMepHH.

6.JloHOpHO-akIIenTOpHAs CBSI3b. MeXxaHu3M ee 00pa30BaHuUs.

7.1loHsiTHE O BOJOPOAHOM CBA3U. MexaHu3M ee 00pa30BaHMUs.

8.IloHATHE O METATMYECKON CBSI3U. MexaHU3M €€ BO3HUKHOBEHMUSI.

9.1loHsITHE O CTENEHU OKUCIICHMUS.

10.Tunsl KpUCTAIUTMYECKUX PELIETOK.

11.I'uOpuau3anusi aTOMHBIX OpOUTAIICH.

12.I'eomeTpuyeckasi CTpyKTypa MOJIEKYI.

13.TTosspHOCTH MOJIEKYI.

14.Bubl MEXMONEKYISIPHOTO B3aUMOAECHCTBUS.

Bonpocbl u 3amanus Uil NPOBEJEHUS NPOMEKYTOYHOr0 KOHTPOJIS
(3x3ameHa)

Komnemenyus:  OK-7— criocOOHOCTBIO K~ CaMOOpraHu3alMu |
camM000pa30BaHUIO;

Bonpocwi k axzameny

1.OCHOBHBbIE MOHSATHS XUMHUU: aTOM, MOJIEKYJIa, XUMUYECKUN dJIeMeHT. BeriecTso,
MOJIb, MOJISIpHAsI Macca, SKBUBAJICHT, MOJISIPHAS Macca YKBUBAJICHTOB.

2.CrerneHb IEKTPOTUTHICCKON Auccorranun. GakTopsl, BIUSIONINE Ha BETHUYUHY
creneHu auccornuanuu. CHIbHBIC U C1a0blie 3JeKTpoauThl. [IpuBenuTe mpumepsl.
llpaxmuueckue 3a0anus 0151 NPOBedeHUs IK3AMEHA

1. Hammmure ypaBHEHHS PEaKIUi, ¢ MOMOIIBIO KOTOPBIX MOXKHO OCYIIECCTBUTH
CIIEYyIOINe TIPEeBPAICHUS
Fe(OH);—Fe(OH)2C1—FeOHCl,—FeClz—Fez(S04)s.

2. Hanumure ypaBHEHUS AMCCOLMAIIMN CISAYIONIUX AIeKTposuToB: a) H3POs; 6)

NH4OH. Jlonumurte ypaBHEHHE peakiMu, COCTaBbTE K HEMY HOHHBIC YPAaBHECHUS:
CaCOsz+ HCl—

Bonpocwi k sxzameny

1. OCHOBHbBIE CTEXMOMETPUYECKUE 3aKOHBI XUMHUHU: 3aKOH COXPAHEHHUS MAacCChl U
SHEpPruu BellecTBa (COBpeMeHHasi (OpPMYJIMPOBKA), 3aKOH MOCTOSHCTBA COCTaBa
xumudeckux coequHenuit XK. IIpycra, 3akon kpatHbix oTHomeHu# (/1.JlanpToHa),
3akoH 00beMHBIX oTHomeHuil (I'eii-JIroccaka), 3akoH ABOrajipo M CIEJICTBUE U3
3aKOHa, 3aKOH 2KBHBajeHTOB (Y. BosiacTona).

2. OOmras xapakTepUCTHKa MeETaUIOB, (U3MYECKUE CBOWCTBA. 3aBHCHUMOCTH
CBOWCTB METAJJIOB OT UX MOJIOKEHHUS B iepuoanyeckont cucreme 1. 1. Menneneena
Buyrpennee crpoenne merauioB. Marnuii. @usnyeckue 1 XMUMUYECKUEe CBOMCTBA,
COCIUHECHMUSL.



lpaxmuueckue 3a0anus 0151 NPOBedeHUsl IK3AMEHA

1. O6mme XuMHUYECKHE CBOWCTBA METAJIOB (COCTAaBbTE YPABHEHMS pEakIMi Ha
KOHKPETHBIX TPUMEPAX METAIIIOB Pa3HON aKTUBHOCTH).

2. Kakas macca, kakoe KOJIMYECTBO BEIECTBA, KAKOE YMCIO MOJEKYN, KaKoe
KOJIMYECTBO HKBUBAJICHTOB COOTBETCTBYET 00bEMY Kuciopoaa 11,2 i (1. y.)?

Bonpocul k akzameny

1. Knaccudukanuuss HEOPraHMYECKUX COCTUHEHUN.

2. PactBophl. CIOCOOBI BBIpAKEHUSI COCTaBa PACTBOPOB: MOJIAPHAst, MOJIIpHAsT
KOHUEHTpPALMS SKBUBAJIIEHTOB, MOJISLIILHOCTh, MAacCOBast 10J1sl, TUTP

lIpaxmuueckue 3a0anus 0151 NPOBedeHUsl IK3AMEHA

1. Beruucnure maccy xmopuna xenesa (111), HeoOxonumyro 1jist IpUTrOTOBICHUS
300 mn 0,01 H pacTBOpA.

2. OTHOIIEHHE METAJVIOB K Pa3IMYHBIM KUCIOTaM (COJISIHOHM, a30THOM B 11000
CTaauu pa30aBlieHUs, CEPHOM KOHIIEHTPHUPOBAHHOW M CEpHOU pa30aBJICHHOI) Ha
IpUMEPE KEJe3a U aTIOMUHUA.

Bonpocul k axzameny

1. Ilpuponnas Boga. Crounble BoOJbl. OCOOEHHOCTH XHUMHUYECKOIO COCTaBa
MIPUPOTHBIX M CTOYHBIX BO. JKECTKOCTh BOJIBI, €€ BHIBI. BomOmOATOTOBKA.

2. Ilporonno-ueitponnas teopus J.Jl. IBanenko u E.H. 'anona. KBanToBsie
yucna. JIBoiicTBeHHas mprpoa 3aeKTpoHa. CrocoObl H300paKEHUS IIEKTPOHHOU
CTPYKTYPBI aTOMOB 3JIEMEHTOB.
llpaxmuueckue 3a0anus 0151 nposedenuUs IK3AMeHA
1.Onumure XUMHYECKHE CBOMCTBA OKcHIa Kaiblusi, okcunma kpemuus (1V) u
OKCH7a ITMHKA.

2. Paccuuraiite maccy TUApOKCHAA HATPHUS U MACCy BOJbI, HEOOXOIUMYIO IS
npurotoBieHust 500 r 5 % motoiero pacTeopa.

Bonpocwt k sxkzameny
1. AmomuHuid. XMMHUYECKHE CBOMCTBA, €0 COeAUHEHMs. AM(OTEPHOCTh OKCUIIOB
Y TUIPOKCUJIOB AJIFOMUHMUS.
2. Nuccoumanus Boabl. oHHOE mpou3BeaeHHE BOAbL. BOAOPOAHBIA MOKA3aATENb.
Crioco0bl ero onpeneacHus.
lIpaxmuueckue 3a0anus 0151 Npo6edeHUs: IK3AMeHA
1. Meronom »saekTpoHHOro OanaHca moAOepuTe KOIP(UIIMEHTHI, YKaKUATE
OKHCJIMTEIb U BOCCTAHOBUTEID B PEAKIIMAX:

Zn + HNOs(koni)—Zn(NO3)2 + NO2 + H20;

Fe(OH)2+ 02+ H:O—Fe(OH)s;
2. BpucinTe KOHLEHTPALHWIO MOHOB BOJOPOJA M TMIPOKCHJ MOHOB, ecim pH
pactBopa paseH 10.

Bonpocwi k sxkzameny
1. CBoiicTBa pacTBOpOB HeasieKTpouToB. OcMoc. 3akonsl Bant-I'odda u Payns.



2. Metajibl 1 HEMETAIUIBL, UX TTOJOKEHHUE B NepuoAnYecKor cucreme. OCHOBHBIE
CBOMCTBA DJIEMEHTOB — AaTOMHBIA paJNyC, SHEPrUsi HOHU3ALUH, CPOJICTBO K
3JIEKTPOHY M JJIEKTPOOTPULATEIIBHOCTh, BO3MOXHBIC CTEIIEHU OKUCIICHUS,
OKUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA JJIEMEHTOB. V3MEHEHHE CBOWCTB
3JIEMEHTOB B mepuojax M rpynnax. OOuieHaydyHOe 3HAY€HHE MEepUOAHYECKOro
3aKOHA U IEPUOANYECKON CUCTEMBI XUMHUUECKHX 3JIeMeHTOB [[.11.Menneneena.

lIpaxmuueckue 3a0anus 0151 NpoeedeHUs: IK3AMeHd

1. PaccuuraiiTe Maccy rameHOll U3BECTH, HEOOXOJUMOW Il yCTpaHEHUS
BPEMEHHOM >KECTKOCTH B OJIHOM KyOHMYECKOM METPE BOJIbI, €CIIU HKECTKOCTh BOJIbI 7
oK.

2. Paccuuraiite pH peuHoll BO/IbI, €CIIM KOHIEHTPALMK THIPOKCHUI-MOHOB B Het 10
5> Mmosb/mM°.

Bonpocwt k sxkz3ameny

1.Kucnotel, ocHoBaHusi, coimu u amdoTepHble coeauHeHus B cBere TOJI.
HeobpaTumeble peakiimu HOHHOTO 0OMEHa, X THIIBI.

2. Tumel XMMUYECKOH CBS3M: KOBAJICHTHAs, WOHHAS, METauimdeckas. PaOoThwI
JIptouca, I'entiepa, Jlonmona, IlonmHra m aAp. B yYEHUH O XHUMHYECKOH CBSI3H.
HNonnas cBs3b, €€ npupoaa, MOHHbIE KpUCTaibl. Kpucrammyueckue BelecTsa ¢
VOHHOU PELIETKOM, UX CBOWCTBA.

lpaxmuueckue 3a0anus 0151 NPoBedeHUst IK3AMEHA

1. IIpu kakoil TemmnepaType 3amep3aeT pactBop, coaepxkamuii 1000 r rmuuepuna
C3Hs(OH)z 1 2000 r BoIBI.

2. Hamumure ypaBHEHMSI peakluid, C MOMOIIbIO KOTOPBIX MOXHO OCYILECTBUTH
cieayrome npeBparienus: Zn—7ZnSOs—Zn(OH)>—(ZnOH)3POs—Zn3(P0s)2,
peaknusM  oOMEHa COCTaBbTE€ HMOHHBIE  YpaBHEHHS, K  OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIM PEAKIIUSIM — YPaBHEHHUS JIEKTPOHHOTrO OajtaHca.

Bonpocwi k axkzameny

1. KoBaneHTHast CBsI3b, €€ MpUpOAa U MEXaHU3M 00pa3oBaHusl. MeTO/| BaJICHTHBIX
cBsa3ed. CriocoObl M300paKeHHSI KOBAJCHTHBIX CBs3€H, CBOMCTBA KOBAJEHTHBIX
CBSI3€M: JUIMHA, DSHEPrus, HACHIIICHHOCTh, HAIpPaBICHHOCTh. [loHATHE O
TUOPHUIN3AlMY ATOMHBIX OpOuTajiel. 6 U T — CBsA3U. Pa3HOBUIHOCTU KOBaJIGHTHOM
CBSI3U — HEMOJSPHAs, NOJIAPHAs, JOHOPHO-AKIEIITOPHAS.

2. Kommniekcueie coequHenust KC. Koopaunannonnas teopus Bepuepa. Metobl
nonyuenust KC. BHyTpeHHSI 1 BHEUTHSI KOOPMHAIIMOHHBIE C(pephl KOMILIEKCOB.
CtpykTypa BHYTpEHHEW KoopAuHAIIMOHHOW cdepbl. LleHTpanbHblid aToM -
KOMIUJIEKCOOOpa3oBaTeib,  JUTAHNbI,  KOOPJIMHAIIMOHHOE  YHCIO,  3apsij
KOMIUJIEKCHOTO HOHA. XUMHUYECKAs CBA3b B KOOPAUHALIMOHHBIX COCTUHEHUX. TUIIbI
KOMIUICKCHBIX COCIMHECHUN. 3HAYEHHE KOMIUIEKCHBIX COCIMHEHUN B XHMHH,
OMOJIOTHH, CEIbCKOM XO3IMCTBE U TEXHUKE.

lpaxmuueckue 3a0anus 0151 NPoBedeHUs: IK3AMEHA

1. Hanumure ypaBHEHMSI pEaklHi, C MOMOIIBI) KOTOPBIX MOXXHO OCYIIIECTBUTH

CIIEIYIOIIHE



2. CTpoeHue MpOoCTEUIINX MOJIEKYJI, MOIsIpHOCTh Mosiekyl Ha pumepe CO2u NHs.

Bonpocul k skzamery

1.CunbHbIE 3JI€KTPOIUTEL, UX aucconuanus. COCTOSIHUE CUIIBHBIX 3JIEKTPOJIMTOB B
pacTBOpax, akTUBHOCTh ¥ KOA((ULIMEHT aKTUBHOCTH HOHOB.

2. OOmue cBeneHUs O pacTBOpax. TUIbl pacTBOPOB. PacTBOPHMOCTH BEIECTB.
3aBUCHUMOCTh PACTBOPHUMOCTM OT TPUPOABI W CBOWCTB pACTBOPUTENS U
pPacTBOPEHHOIO BEILIECTBA.

IIpaxmuueckue 3a0anus 015 npogedeHuUs: IK3AMeHA

1. Tlpu3Haku TPaKTUYECKOTO MpPOTEKaHUsi peakiuii oOMeHa. CocTaBbTe
MOJIEKYJIIPDHBIE 1 MOHHO-MOJIEKYJISIPHBIE YPABHEHUs PEAKIMi B3aUMOICHCTBHS B
pacTBOpax MEXIy:

Cr(OH); u KOH —; FeSOasu (NHs)2 S —;
2. YKaxuTe MPOAYKTHl PEeaklUid MU METOAOM 3JIEKTPOHHOro OajaHca moadoepuTe
KO3 UITUEHTHI:
Fe+Cl— ?;

Hg + HNOs3 (pas6.)—Hg(NO3)2 + ? + H20.

Bonpocul k sxkzameny
1. 'anbBaHOKOPPO3HS, IPUYNHBI €€ BOSHUKHOBEHUA. KOoppo3us cIitaBa alnroMUHUS
U MEIW B pa3MyHbIX cpenax. llpuBenure cxeMbl. YKaXUTE NEPBUYHBIE H
BTOPUYHBIE IPOLIECCHI, TPOAYKTHI KOPPO3HUH.
2. Atomusle saapa. Ux coctaB.M3otonsl. M300apel. KBanToBbie uncna. CocTosHue
3JIEKTPOHOB B aTOME.
Ipaxmuueckue 3a0anus 015 NPoeodeHUs: IK3AMEHA
1. CocTaBbTe ypaBHEHUSI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMN yCTpaHEHUS
Pa3IUYHBIX BUAOB KECTKOCTU BOJIbI, IPUMEHSIEMBIX B BOJIOIOATOTOBKE.
2. Bprauciure maccy comu MgSO47H,O u maccy Boabl, HEOOXOIUMBIC IS
npuroroBiieHust S00r pactBopa ¢ MaccoBoit noneit MgSO4 12 %.
Bonpocul k akzamerny
1. Boga xak pactBoputeib. BpemMeHHas M MOCTOSIHHAS KE€CTKOCTh BOJIbl. CIIOCOOBI
€e yCTpaHEeHHUsl.
2. Kak m3MeHsieTcsi BOCCTAaHOBUTEIbHAS aKTUBHOCTh MeTauioB |I-A moarpymimbr?
Kax n3mensieTcsi OCHOBHOM XapakTep OKCUIOB U TUIPOKCHUJIOB 3TUX METAILIIOB?
lIpaxmuueckue 3a0anus 0151 Npo6edeHUs: IK3AMeHA
1. Omnpenenute 3apsx BHYTPEHHEW KOOPIMHALMOHHOM c(epbl M COCTaBbTE
(opMyJibl IBYX BELIECTB, B KOTOpPbIE OHA BXOAUT. OnpenenuTe KOOpAUHAIMOHHOE
YHUCIIO KOMILIEKCO0Opa30oBaTess:
[Co**(NH3)2(NO2)4].

Hamumure  BblpakeHWe I  KOHCTAaHTBbl  JAUCCONMANMUA  (HECTOMKOCTH)
KOMILJIEKCHOTO MOHA.
2.Hanumure MONeKy/IsipHbIe 1 MOHHBIC YPaBHEHUS PEAKITUU THAPOIN3a COJICH:

a) NHsCH3COO; 6) (NHa)2S.

Bonpocwi k sxkzameny



1.OcHOBHBIE MONOKEHUS TEOPUH JIEKTPOIUTUYECKOM ucconuaiuu C. AppeHuyca.
I'maparanus u nuccoumanusi. MoHHbIE paBHEHHS PEAKIUA.
2. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. Tumnsl OBP. Baxnelimue
OKHCIIUTEIN W BOCCTaHOBHUTENH. OTBET MOTUBUPYMTE C TOYKH 3PEHHUS] CTPOCHUS
aTOMOB.
Ipaxmuueckue 3a0anus 0151 NPOBedeHUsl IK3AMEHA
1. HanummTe >nekTpoHHbIe (OpMYJIIBI aTOMOB F€ 1 Se M COOTBETCTBYIOIINX HOHOB:
Fe®*, Se”.
2. Hammmurte Gpopmymbl CleayrOmmux COJeH:

a) cyiab(dara KaabIus;

0) xJ0puaa TUAPOKCOATIOMUHUS;

B) THIpOoKapOOHaTa Kajus;

r) ¢pocdara aMMOHUS;

1) cyib(ara HATpus;

e) muruapodocdara MarHusi.

Bonpocw k sxkzameny

1.Inccounanus Boasl. MloHHOE npon3Benenne BoAbl. BonopoaHbIi TOKa3aTeNb
(pH), MeTozBI €ro onpeneacHus.

2.IlapameTppl W CBOWCTBAa THUIIOB XHMHMYECKHX CBs3eld. CTENEHb OKHCIIEHUS.
BaneHTHOCTH 351eMEHTOB. AMOpP(HOE U KPUCTAJUIMYECKOE COCTOSIHHE BEILECTBA.
XuUMuYecKas CBs3b B TBEPABIX Telax. XUMHUYECKasl CBSI3b B IMOJYIPOBOJHUKAX U
TUAJIEKTPUKAX.

Ipaxmuueckue 3a0anus 0151 NPOBedeHUs. IK3AMEHA

1.Onpenenure MOJSPHYIO KOHIIEHTPALUIO PACTBOPA, MTOJIYYEHHOTO TIPH
pacTBOpeHuU cyibdara Hatpust maccou 42,6 r B Boge Maccoi 300 r, eciu
IUIOTHOCTH MOJY4EHHOr0 pacTBopa pasHa 1,12 r/em®,

2. Ilpu kakoii TemnepaType OyJeT KUIEeTh pacTBOP, COCTOSIINNA U3 OJJHOTO JINTpa
stunoBoro ciupra p = 0,8 r/cm® 1 ogHOrO NMTUTPA BOAKL.

Bonpocwt k sxkzameny

1. KarogHbie n aHOAHBIE MOKPBITUA. [IpOAYKTBI 3JIEKTPOXUMHUYECKONH KOPPO3UU.

2. T'anbBaHMYECKHM TMOMYIJIEMEHT, TalbBAHUYECKUW 5JeMeHT Tuna JlaHmais-
Skobu, ero ycrpoiictBo. YpaBuenue Hepucra. Hanpsokenue ['9, ero usmepenue.
lIpaxmuueckue 3adanus 05 NPoGedeHUs: IK3AMEHA

1. Koppo3ust XxpOMHpPOBAHHOTO K€J1€3a MPU HApYLIEHUH LEIOCTHOCTH MOKPBITHS B
HEUTPAJIBHOU CPEAE U KUCIIOM.

2. HanmumuTe BhIpa)KeHNE KOHCTAHTHI XUMHYECKOTO PABHOBECHS JIJISI CIICTYIOITIX
peakmuil: Fe203(k)+3CO(r)«>2Fe(x)+3CO02(r); Na(r)+3Hz(r)«>2NHs(r). B xakom
HAIPABJIICHUH CMENIAeTCs] PaBHOBECHE B JAHHBIX CHUCTEMax a) MPH YBEIMUYCHHUU
KOHUEHTPALMKY UCXOJHBIX BEIIECTB; 0) YBEJIMUYEHHUH J1aBJICHUS B CUCTEMAX?

Bonpocwi k sxkzameny



1.Oueprernueckre >PGeKTbl XUMUUYECKUX peakuuid. BHyTpeHHss »Heprusi u

SHTAJIBINS 00pa30BaHUs XUMUUYECKUX coeauHeHul. Tepmoxumus. [lepBoe Hauamno

TEpMOJANHAMUKU. 3aKOH ['ecca, cieIcTBUs U3 3aKOHA, €r0 3HAYCHHUE U IPUMEHEHUE.

2. 3amura METauioB OT KOppo3uu. PaznuuHble BUIbI NOKPbITUML. [IpoTekTopHas
3aIluTa.

Karonnas 3amura. MHrHOUTOPBI KOPPO3UH.

lIpaxmuueckue 3adanus 01 NPoGedeHUs: IK3AMEHA

1.Koppo3ust i1y»eHoro ’xkejie3a B Pa3IMUHBIX cpeAax (HEUTpaJIbHOM, KUCION U

CJTa0OIIEIOUHOM ) C HAPYIICHHBIM IMMOKPHITHEM

2. Kakue mporecchl MPOTEKAIOT Ha JJIEKTPOJIaX B TaJlbBAaHUUYECKOM DJIEMEHTE,

oOpazoBanHoM onekrpogamu  Cu/Cu?* w  Hg/Hg?*? Vkaxurte osnextpon -

BOCCTAHOBUTEJIb U JJIEKTPOJ — OKUCIIUTEIb.

IIK-16—  cnoco0HOCTBIO HCIO0JIb30BaTh OCHOBHbBIE 3aKOHBI
€CTeCTBEHHOHAYYHBIX JIUCHUIUIMH, METOAbI MaTEeMATHYECKOro aHajau3a M
MOIEJTUPOBAHNS, TE€OPETHYECKOT0 H JKCIEPUMEHTAIBHOI0 HCCJIEeT0BaAHUS
Npu pemieHuN NpodeccuoHAIbHBIX 321a4.

Bonpocwi k akzameny

1. Jluccommanus Boabl. MloHHOE mpou3BeaeHue BOJbl. BomopoaHbIil moka3arels.
Crioco0bl ero onpeneiaeHus.

2. Bropoe Hauano TepMOAWHAMHUKH. DHTPONHS U €€ M3MEHEHHE B XUMHUYECKUX
npoueccax. OHeprusi ['mbO0ca. VYcioBue CcamMONpPOM3BOIBHOIO MPOTEKAHUS
XUMUYECKUX peakiuii. Pacuersl m3aMeHeHuit sHTponuu W Hepruum [ 'nbbca st
ONpeIeTICHNs] HAITPaBJIECHHOCTU MPOTEKAHUSI XUMUYECKUX MPOLIECCOB.
llpaxmuueckue 3a0anus 0151 NPoeedeHUs: IK3AMeHA

1. Koppo3usi criaBa alroMUHUSI 1 MEAM B Pa3iUyHbIX cpenax. [IpuBenure cxemsl.
VYkaxuTe nepBUYHbBIC U BTOPUYHBIE MIPOIIECCHI, TPOYKTHI KOPPO3UH.

2. BnusiHue xatanau3aToOpoB Ha CKOPOCTh XMMHUYECKUX peakluil. 'oMOreHHbId u
FETEPOr€HHbIA KaTain3. MexaHu3M JIeMCTBHS KaTajau3aTOpPOB B TOMOI€HHOM H
reTepoOreHHOM KaTain3ax. UHruOuTopsl U MpOMOTOPHI B KaTaIU3e.

Bonpocwt k sxkz3ameny

1.CkopocTh XMMMYECKHX pEaKIUid M €€ 3aBUCUMOCTb OT KOHLEHTpaluu H
temnepatypsl. 3akoH AeictByrommx macc K. ['ynpn6epra u I1. Baare. Koncranra
CKOPOCTH XMMHUYECKOW peakuuu, ee (usmueckuil cmbica. 3axkoH Baut-I'oddda.
OHeprus akTUBALMH.

2. DHepreruueckue 3(PQPEKTbl XUMUYECKUX peakiuil. BHyTpeHHss sHeprus u
SHTAJIBIINS 00pa30BaHUsl XUMUUECKUX coeuHeHud. Tepmoxumus. [lepBoe Havyao
TEPMOJAMHAMHUKU. 3aKOH ['ecca, CIIeICTBUS U3 3aKOHA, €r0 3HaYEHUE U IPUMEHEHHE.
lIpaxmuueckue 3a0anus 01 NPoGedeHUs: IK3AMEHA

1. CocTraBpTe CXEMY KOPPO3UH XPOMHUPOBAHHOIO M HUKEJIMPOBAHHOI'O XKeje3a C
HapYyLIEHUSIMU MOKPBITUN IPU KOHTAKTE C BOJIOU.



2. MeTo10M 3JIeKTPOHHOTr0 OastaHca noaoepute Kod(PPUIIUEHTHI, YKOKUTE
OKHUCJTUTEITh ¥ BOCCTAHOBUTEINb B PEAKITHIX:
Zn+HNO3(kon11)—Zn(NO3)2+NO2+H:0;

Fe(OH)2+02+H0—Fe(OH)s;

Bonpocul k sx3ameny
1.BTopoe Hauano TEpMOJMHAMUKH. DHTPONUS U €€ U3MEHEHHE B XUMHUYECKHX
npoueccax. OHeprusi ['ubO0ca. VYcioBue CamMONpPOM3BOIBHOIO MPOTEKAHUS
XUMUYECKUX peakmuii. Pacdersl m3aMeHeHMil SHTponuu W dHepruwm [ 'nbbca st
onpe/IeSICHUs] HAlTPaBJICHHOCTH MPOTEKAHUSI XUMUYECKHUX MPOIIECCOB.
2. DJneKTpo- W MNOPOTEKTOPHAS 3allUThl METAUIOB OT KOppo3uu. CXxemsl,
AJIEKTPOHHBIE ypaBHEHUSs mporieccoB. Kakol meTamn menecooOpazHee BbIOpaTh B
KayecTBE MPOTEKTOpA JJIs 3alUThl COOPYKEHH, BO3BOJAUMBIX B MOPCKOMN BozE?
lIpakxmuueckue 3adanus 05 NPoGedeHUs: IK3AMEHA
1. Kakue mporecchl MPOTEKAIOT MPH DJIECKTPOKOPPO3UU CBUHIIOBBIX O0O0JIOUEK
Ka0eJst moJ AEHCTBUEM AIEKTPUUECKOrO TOKa?
2. a) HANAIITUTE KUHETUIECKUE YPaBHEHUSI CKOPOCTEH MPSAMON peakinu, 0OpaTHOM
pEaKIu U BhIpa)KEHUE KOHCTAHThI PABHOBECHS,

Cepagur) + 2N201)«>CO2 1y + 2Nom) AH = -558,0 x/Ix
0) ompenenutre, B KaKyl0 CTOPOHY CMECTUTCS XUMHUYECKOE pPaBHOBECHE IIPHU
YBEIMYEHUN KOHIUEHTpPAllUM TIEPBOrO HCXOJHOrO BEIIECTBA, IOBBIIICHUH
TEMIIEPATYPHI U YBEJIIMUCHHUU JaBICHUSI.

Bonpocwi k sxkzameny

1.Oueprus ['m606ca u ee cBs3b ¢ SHTAIbIIUEH U dHTponuel. TpeThe Hauaso
TepMOANHAMHUKU. [loueMy HEBO3MOKEH BEUHBIN IBUTATENb?

2. lTlomstne 00 »HnekTpogax M SIEKTPOAHBIX ToTeHIHanax. CTaHIapTHBINA
BOJIOPOIHBIN 3JIEKTPO. P57 cTaHAapTHBIX AJIEKTPOIHBIX TOTEHITUATOB. Y paBHCHHE
Hepncra. I"'anbBaHndeCKUE 3JIEMEHTHI.

lIpakxmuueckue 3a0anus 05 NPOGedeHUs: IK3AMEHA

1.CocraBbTe  ypaBHEHHUsI  peakUUid  MPOLECCOB,  MPOUCXOIAUIUX  TpHU
AIEKTPOKOPPO3UH TPYOOIIPOBOIa MO JEHCTBUEM Oy AAIOIINX TOKOB.

2. CocTaBbTe ypaBHEHHsI XUMHUUECKHX MPOLIECCOB, MPOTEKAIOMINX MPH SJEKTPOIIN3E
pacrutaBoB NaOH u NiCl, ¢ nHepTHBIME 3J1€KTpOIaMHU.

Bonpocw k sxkzameny

1.BydepHbie pacTBOPHI U X OMOJIOTMYECKOE 3HAUCHHUE .

2. Tumbl XUMWYECKOW CBS3W: KOBAJICHTHAs, HWOHHAs, MeTauIndeckas. PaOoTsl
JIprouca, I'eiitnepa, Jlonmona, IlonvHra u ap. B yYEHUM O XMMHUYECKOH CBS3U.
NonHas cBsa3b, €€ npupona, HOHHbIE KpHUCTAIUIbl. KpucTamnueckue BeElecTBa C
MOHHOM PELIETKON, NX CBOMCTBA.

IIpaxmuueckue 3a0anus 0151 NPOBeOeHUs: IK3AMEHA

1.BeruucnnTe moTeHIal BOJAOPOIHOTO JIEKTPO/Ia, TOTPY>KEHHOT0 B pacTBop, pH
KOTOpPOT'O paBeH 3.



2. CocraBbT€ YypaBHEHHUS DJJEKTPOJIHBIX MPOIECCOB, MPOTEKAIIUX MPH
AJIEKTPOJIM3E BOAHOTO pacTBopa xyopuaa xenes3a (IIl) ¢ yronsHbIM aHOIOM.

Bonpocul k sx3ameny

1.Koppo3usi TEXHHYECKOT0 elle3a B Pa3IMYHbIX CPeAax U METOJIbI 3aLUThI €r0 OT
koppo3un. Coequnenus xenes3a. CruiaBsl xkene3a. UyryH U CTallb.

2. B xakoM cocTosiHUA (B KPUCTAUTMYECKOM HJIM MTapooOpa3HOM) SHTpomHs 1 MoIb
BelIeCTBa OOJIbIIE P TOM ke Temiieparype? OTBET MOTUBUPYHMTE.
Ipaxmuueckue 3a0anus 0 NPoGeodeHUs: IK3AMEHA

1.. OnpenenuTs TEMI0Ty 00pa3oBaHUM METaHa, €CJIM TEIMJIOTa €ro CropaHus

AHcrop (CHar)) = -890,964 xJIx/Moinb. Ternotsl cropanuss H u C cooTBETCTBEHHO
PaBHBI:

AHcrop_(Hz(r,)) =-286,043 KI[)K/MO.]IB, a AHcmp,(C(rpaqu)) =-353,796
Kk/2x/Mod1b.

2. llpamast unm oOpaTHas peakuus OyJeT NpoTeKaTh MPHU CTaHAAPTHBIX YCIOBUSX B
CUCTEME:

CHy) + COzr) == 2COq,) + 2Hy,)
OTBET MOTMBUPYHTE COOTBETCTBYIOIIUMH PACUETAMH.

Bonpocul k sxkzameny

1. Karoguele ¥ aHOAHBIC TMOKPBITHUS MJIs 3allATHl METAUIOB OT KOPPO3UH B
CTaTMYECKUX W JUHAMHUYECKHX yciaoBusaX. CocTaBbTe CXeMy KOppO3uu
XPOMUPOBAHHOT'O M HHUKEIMPOBAHHOTO JKEJie3a C HapYIICHUSMU MOKPBITUA MpU
KOHTAKT€E C BOJOM.

2. Kakue cneactBust m3 3akona .M. I'ecca BeI 3HaeTe, W Kakoe MPAKTHYECKOE
3HAYEHUE OHU UMEIOT?

llpaxmuueckue 3a0anus 01 NPo8edeHUs: IK3AMEHA

1.Kakne XuMHUECKHE TPOIECCH TPOTEKAIOT Ha DJJIEKTPOJAx MpH 3apsake u
pa3psiike CBUHIIOBOTO aKKyMyJsiTopa?

2. CocTaBbTe€ CXEMY MPOIECCOB, MPOUCXOASAIIMX HA MEIHBIX AJIEKTpoAax, Mpu
3JIEKTPOJIN3e BOJHOrO pactBopa cyiabdara meau (11).

Bonpocwi k ak3ameny

1.Karanu3. Teopusi romoreHHOr0 Karainusa. Teopusi reTeporeHHOro Karaansa.

2. CdopmynupyiiTe ¥ HamUIINTe MaTeMaTH4ecKoe BbIpaxkeHue | 3akoHa
TEPMOJUHAMHUKH, YKa3aB (PU3NIECKUN CMBICIT BXOISIIUX B HETO BEIMYHH.
Ipaxmuueckue 3a0anus 0151 NpoeedeHUs: IK3AMEHA

1. Dnextpomus pactBopa K>SOs4 mpoBomuim mpu cuiie Toka SA B TedeHue 3 4.
CocTaBbTe 2JEKTPOHHBIC YPABHEHMSI MPOLIECCOB, MPOUCXOAIIUX Ha AJICKTPOJIAX.
Kaxkasi macca BOJbI MpU 3TOM Pa3NIOKUIACh, U YEMY paBeH 00beM ra3oB (H. y.),
BBIJICIMBIIIMXCS HA KaToJie, aHoje?

2. TemnepatrypHbiii KO3()PHUITUEHT CKOPOCTH HEKOTOpOM peakuuu paBeH 2,3. Bo
CKOJIBKO pa3 YBEIMYHUTCSI CKOPOCTh 3TON PEAKIIMH, €CIIU MOBBICUTH TEMIIEPATYpy Ha
25 rpagycoB?



Bonpocwi k akzameny

1. Kakue peakunu Ha3bpIBaroTCs 00paTUMBbIMU U HeoOpatumbiMu? [IpuBeauTe
IPUMEPBI TAKUX peakiuuii. UTo Takoe XNMHYECKOE paBHOBECUE U ITI0YEMY OHO
HA3bIBACTCS JUHAMHYECKUM ?

2. Hammmurte wmaremMatudeckoe BbIpakeHune IlI-3akoHa TepMOAWHAMUKH MJIs
HEOOpaTUMOro U 0OpaTUMOro MpPOLECCOB, yKa3zaB (PU3MUECKHUI CMBICI BXOJSALIUX B
HEro BEJINYHH.

lIpaxmuueckue 3a0anus 01 NPoGedeHUs: IK3AMEHA

1.Tok cumnoit 2,5A, mpoxoist uepe3 pacTBOp AAEKTpouTa 3a 30 MHUH. BBIJIETSET U3
pactBopa 2,77 r Mmetaiuia. Haiiqure MOJISIpHYIO MacCy SKBUBaJIEHTA METaJlIa.

2. CocTaBbT€ CXEMBbI JIBYX JIEMEHTOB, B OJTHOM U3 KOTOPBIX LIMHK - OTPULIATEIbHBIH
3NEKTPOA, B APYIOM — MOJOXKUTENbHBIA. [IpuBenute 31M€KTpOHHBIE ypaBHEHHS
AQHOJHOT'O U KaTOAHOT'O IPOLIECCOB.

Bonpocwi k ak3ameny

1.HampaBiieHHOCTB TIPOIIECCOB B MpHUpoe. BTopoii 3aKk0H TepMOIMHAMUKH.

2. ®aKkTOPHI, BIUSIONIAE Ha aKTHBHOCTH KAaTAIN3aTOPOB XUMHUYECKUX PEAKITHH.
lIpaxmuueckue 3adanus 05 NPoGedeHUs: IK3AMEHA

1. Kakme mporecchl TPOTEKAIOT TPU KOPPO3HHM TEXHUYECKOTO IKejie3a B
aTMocdepHbIX ycaoBusx? COCTaBbTE JIEKTPOHHBIC YPABHEHUS ITUX MPOIIECCOB.

2. Kak Bmusier pH cpenbl Ha ckopocTh KOppo3uM skene3a U nuHka? [louemy?
CocTaBbTe ypaBHEHUSI COOTBETCTBYIOIIUX MTPOIECCOB.

Bonpocwi k akzameny

1. CBoiicTBa pacTBOpPOB HEIIEKTPONIUTOB. Kunenue u 3amep3aHue pacTBOPOB.
3akonsl Payna. AHTUQPU3HL

2. Kucnotsl, ocHOBaHusI, conu 1 aMmpoTepHbIe coeAMHEHUs B cBeTe TO/I.
HeoOpatuMeble peakiini HOHHOTO OOMEHa, X THIIHI.

lIpakxmuueckue 3a0anus 0151 NPOB8eOeHUs: IK3AMEHA

1. Hanmmmure ypaBHEHUS peakiui, ¢ IOMOIIbIO KOTOPBIX MOYKHO OCYLIECTBUTH
crieayromnue npespainenns: Zn—ZnSOs—7Zn(OH)2—(ZnOH)3POs—Zn3(PO4)2.
K peakmusim oOMeHa COCTaBbTE HOHHBIC YPaBHEHUS, K OKUCIUTEIHHO —
BOCCTAHOBHUTEJIbHBIM PEaKLUAM COCTaBbTE YPaBHEHUS JICKTPOHHOrO OanaHca.
2. MenHoe u3aenue MOKPhITO HUKEJIeM. byeT m coXpaHeHO 3alllUTHOE JCHCTBHE
HUKEJIS TIOCIIE TTOBPEXKACHUSI TIOBEPXHOCTH ?

Bonpocwi k axkzameny

1. O6paTUMOCTh XMMUYECKUX PEaKINii. XUMUUYECKOE paBHOBECHE B TOMOT'€HHBIX U
reTeporeHHbIx cucteMax. CocTOIHNE AMHAMUYECKOTO XUMHUUYECKOTO PABHOBECHS,
YCIJIOBHS U MIPU3HAKUA PABHOBECHOTO COCTOSIHUA. KOHCTaHTa XMMHUY€ECKOTO
PaBHOBECHS, €€ POJIb B OLICHKE HAITPABJICHHOCTH XUMUYECKUX PEAKIUN.
CwmenieHue paBHOBECHS TPU U3BMEHEHNUH KOHIEHTPAMU PEAarupyroninuX BEIIECTB,
temnepaTrypsl U gasieHus. [Ipunoun Jle - [larense. Pons npeacrasienuii o
XUMUYECKOM PABHOBECUM B TOHUMAHHUH U OLICHKE XUMHUUYECKUX U OMOJIOTUUECKUX
IIPOLIECCOB.



2. OcHOBHBIE TIOHATUS TUTPUMETPUM - TUTPOBAHUE, TUTPAHT, TOUYKA
SKBUBAJIGCHTHOCTU (€€ (DUKCUpPOBAHHE XMUMUYECKUMU METOJaMH, (HU3UKO-
XUMUYECKUMH  MmeTojgamu).  KoHewHas  Toyka  TUTpPOBaHHS,  CTEIEHb
OTTUTPOBAHHOCTU, KpHUBasi TUTPOBaHUS, alvKBoTa (ompenencHusi). OCHOBHOE
ypaBHCHHE TUTPUMETPUH. MoJsipHas KOHIIEHTpAIKs dKBUBAICHTA. TpeOoBaHUS K
peakusM B TATPUMETPUIECKOM aHAIH3E.
lIpaxmuueckue 3a0anus 0 NPoedeHUs: IK3AMEHA

1. VYnanenne npumeceir u3 Boabl. KoarymsHtel (mpumepst). Koarymsmus.
Ocaxnenne (MpUBEIUTE XUMH3M TIPOIECCOB TIPU JTOOABIICHUU WU3BECTH,
KaJILIIMHUPOBAHHOW COJIBI ¥ QIFOMUHATA HATPHUS ).

2. K pactBopy Na>CO3 nobaBuiu cienyroime BenecTna:

a) HCI; 6) NaOH; B) Cu(NOz3)2; r) KoS. B kakux ciydasx ruaposin3 kapOoHara
Hatpust ycuwiutca? I[louemy? CocTtaBbTe€ HMOHHO-MOJIEKYJISIPHBIE YpPaBHEHUS
TUPOJIN3a COOTBETCTBYIOIIUX COJICH.

Bonpocul k skzameny

1. Ilepuoauueckas cucteMa (IIC) u nmepuogmyeckuii 3aKOH B CBETE€ COBPEMEHHOMN
Teopun ctpoenust atoma. Ctpykrypa IIC.

2.Kommiekcoobpa3oBaHue B BOJIHBIX pacTBopax. Tunuunsie
KOMILIEKCO00pa30BaTeu, KOOPAUHAIMOHHOE YUCIIO, BAKHEHIIINE JINTaHAbI
llpaxmuueckue 3a0anus 0151 nposedenUs: IK3AMeHA

1. CocraBbTe (popmyny MULEIBI 30751, U300pa3UTE CXEMY CTPOEHUS MULEILIBL,
onpeAenuTe 3apsa] KoUouaHoW wactuubl. Kakyro conb Hamo B3sATh (M3 JBYX
peJiylaraéMbiX) B HANMEHBIIIEM KOJIMYECTBE JIsl KOAryJISI|H 3051 U oYemMy?

3oJ1b Crabunuzatop Conmn-koarysisiTopbl
Cr(OH)3 CrCls KCI, NasPO4

2. IIpencraBbTe BEMIECTBA B BUJI€ KOMIUICKCHBIX COSIMHEHUN:

a) KCN-AgCN; 0) 2KCN-Ni(CN)z;

[IpuBenute ypaBHEHUS AUCCOIMAIMU KOMIUIEKCHBIX coequHeHuil. CocTaBbTe
BBIPAKEHHSI KOHCTAHT IMCCOL[MALIMU KOMIUJIEKCHBIX COCTMHECHUH.

7.4  Meronuueckue MaTepuajbl, ONpeleJAIINe MPOLEIYPbI
OLlCHMBAHUST 3HAHMHA, YMEHHWIi, HABBIKOB XapPAKTEPH3YIOLIUX ITalbl
(opMuUpOBaAHUS KOMIIETEHIIH I

Jlokaneuwiti Hopmamusenwiti akm yrusepcumema Iln KyoI'AY 2.5.1 « Texywuti
KOHMPO.TIb YCNeBAeMOCmU U NPOMENHCYMOYHASL ammecmayusi 00y4arouuxcsy.
Keiic-3a0anusn

Pe3ynomam evinonnenus xetic-3a0aHus OYeHUBAEMCS C Y4emoM CLeOVIOUWUX
Kpumepues:
— NOJIHOMA NPOPaAdOMKU CUMYAYUU,
— NOJIHOMA BbINOJIHEHUSL 3A0AHUSL;
— HOBU3HA U HEOPOUHAPHOCMb NPe0CmAasleHH020 Mamepuala U peueHul;
— NEPCNEeKMUBHOCMb U YHUBEPCANbHOCb PEeULeHU,



— YMeHue apeyMeHmupo8ano 060CHO8aMb 8bIOPAHHBIN BAPUAHM DEULEeHUS.

Ecnu pesynomam evinonnenus ketic-3a0anusi coomeemcmeyem 00603HAYUEHHOM)
Kpumepuro cmyoeHmy npuceausaemcs oOuH 0an (3a Kaxicoviii kpumepuil no 1
oanny).

Ouenka «omauuno» — npu Habope 8 5 6anno8.

Ouenka «xopowo» — npu Habope 6 4 bana.

Ouyenka «yooesinemeopumesibHo) — npu Habope 8 3 bauia.

Ouenka «HeyooenemeopumenvHo» — npu Haoope 6 2 baia.

Tecmoevle 3a0anusn
Oyenka «OmauuHo» 8biICMABIAENCs NPU YCI08UU NPABUTLHO20 OmEema
cmyoenma He menee uem Ha 85 Y% mecmoswvix 3a0aHuil.
Oyenka «xopouto» 8viCmasisiemcs npu YCio8uu NPpasuilbHO20 OMEema CmyoeHma
He menee uem Ha 70 % mecmoeswix 3a0aHuil.
Oyenka «y0061emeopumenbHo» 8blCMABIAemcs Npu yCl08UU NPasUiIbHO20
omeema cmyoenma He menee yem Ha 51 %.
Oyenka «Hey0061emeopumenbHo» 8biCMABIAEnCcs NPU YCl08UU NPAGUTLHO20
omeema cmyoenma meree yem Ha 50 % mecmoevix 3a0aHull.

Kpumepuu oyenku yuacmusn 6 ouckyccuu:

Oyenugaemcs 3HaHUue Mamepuanda, CcHOCOOHOCMb K e20 00006ujeHuio,
KPUMUYECKOMY OCMbLCIIHUIO, CUCTNeMAMU3AYUY, YMeHUue AHATUSUPOBANDb JOSUKY
PACCYHCOHUT U BICKA3bIBAHUL: HABLIKU NYOIUYHOLU peyll, apeyMeHMAayull, 6€0eHUs]
OUCKYCCUU U NOJIEMUKU, KPUMUYECKO20 80CRPULMUSL UHDOPMAYUU.

Oyenka «OmMAUYHO» CMABUMCS, eClu. CMYOEHm HOJHO YC8OUNl V4UeOHbl
mamepuan. Ilpossnsem nasviku ananusa, 0000WeHUs, KPUMUYECKO20 OCMbLCTIeHUS,
nYOIUYHOU peyu, apeyMenmayuu, 6e0eHuUs OUCKYCCUU U NOJEMUKU, KPUMULECKO20
gocnpuamusi uHgopmayuu. Mamepuan u3nodxiceH pamMoOmHoO, 8 ONPeOereHHOU
JI02UYECKOU  NOCIe008AMeNbHOCU,  MOYHO — UCNONb3Yemcs — MePMUHONIOUSA,
NOKA3aHO yMeHue ULTI0CMPUpO8ams meopemudeckue nojaioHCenus KOHKpemHulMu
npumepamu, NPUMeHIMb UX 8 HOBOU CUMYAYUU, BLICKA3BIBAMb C80I0 MOUKY 3DEHUSL,
NPOOEMOHCMPUPOBAHO YCBOEHUE pPAHee U3YHUEHHbIX CONYMCMEYIOUUX BONPOCOS8,
chopmuposannocms U YCMoOUUUB0CMb KOMNEmeHYutl, yMeHull u Hagvikos. Mozym
ObImb JonyujeHvl 00HA — 08e HEMOUYHOCMU NPU OCEEUeHUU GMOPOCHENEHHbIX
80NPOCO8.

Oyenka «xopowioy cmagumcs, eciu. omeem YOO0&lemeopsem 6 0CHOBHOM
mpebo6aHUAM HA OYEHKY «I», HO NpUu 3mMom umeem OOUH U3 HeOOCMAMKO8: 8
Yc8oeHUuu yuebH020 Mamepuania 0oOnyweHsl Hebobluue npodevl, He UCKA3UGUIUE
cooepaicanue omeema, 0OnyuleHvl 00UH — 08a HedoYema 8 PoPMUPOBAHUU HABLIKOG
NYOIUYHOU peyu, apeyMeHmayul, 8e0eHusi OUCKYCCUU U NOJeMUKU, KPUMUYECKO20
gocnpuamus uHgopmayuiu.

Oyenka  «y0061€mMEOPUMENbHO)  CMABUMCS,  eClU.  HEeNoIHO U
Henocne008amesbHO PACKpbIMO COOepIcanue mMamepuanda, HO NOKA3aHo obujee
NOHUMAHUE B0NPOCA U NPOOEMOHCMPUPOBAHbI YMeHUs, 00Cmamounvle OJisl
oanvhelue2o yceoeHuss mamepuanda. Hmenucv 3ampyoneHus uiu OONyujeHvl



OWUOKU 8 onpedesieHuU NOHAMUL, UCNOIb308AHUU MEPMUHOTIOSUU, UCNPABTIEHHbLE
nocie HeCKOJIbKUX HABOOAWUX 8ONPOCO8; NPU HENOTHOM 3HAHUU MeopPemuyecKo2o
mamepuania  BulsAeleHa HeOOCMAmouHas COOPMUPOBAHHOCIb  KOMNEemeHYUl,
YMEHULL U HABBIKOB, CIYOEHM He MOJNCem NPUMEHUMb MeOpUuro 8 HOBOU CUMYaAyUl.
Oyenka «Hey0061emeopumenbHo) Cmasumcs, eci. He packpulino 0CHOBHOE
cooepoicanue yyeOHO20 Mmamepuana; OOHAPYIHCEeHO He3HAHUEe UNU HEenoHUMAaHue
bonvutell unu Hauboiee 8axdcHoU yacmu yuebno2o mamepuana. Jlonyuensl ouuoKu
8 onpedeleHuUu NOHAMUU, NPU UCNOJL30BAHUU XUMUYECKOU MEePMUHOTIOSUU,
KOmopvle He UCHPAGNeHbl NOCle HECKONbKUX HABOOSAWUX BONPOCO8,  He
chopmuposarvl KomMnemeHyuU, yMeHus U HagblKu NYOIUUHOU pedll, apeyMeHmayuu,
8e0eHUsl OUCKYCCUU U NOJEMUKU, KPUMUYLECKO20 80CHPUSMUSL UHDOPpMAYULL.

Ilpouedypa ouenusanusn pepepama:

Kpumepuamu oyenku pepepama sensiomcs: Hogusna mexkcma, 000CHOBAHHOCb
8b100pA UCOYHUKOS8 TUMEPAMYPbl, CMeNneHb PACKPbIMUs CYWHOCMU B0Npocd,
co0.1100eHUsL mpedoBaHull K 0GhopMIeHUIO.
Oyenka «OMIAUYHO» — BbINOJIHEHbL 8Ce MPeDOBanUsl K HAnUcanuio pegepama:
0003Hauena npobaema u 000CHOBAHA €€ aKmyalbHOCMb,; COeNaH AHAIU3 PA3TUYHBIX
MOYeK 3peHUst Ha PACCMAMPUBAEMYIO NPOOIEMY U IOSUUHO UZTIOHCEHA COOCMEEHHAS
no3uyus, copmyIuposanvl 6bl800bl, MeMa PACKpblima NOJIHOCMbIO, 6blOePHCAH
00véM; cobn100eHbl MpPeb08aHUsL K GHeUWHeM) 0pOpPMIEHUTO.
Oyenka «xXopouio» — OCHO8Hble MpedoB8aHus K pegepamy 6bINOJHEHb, HO NpU
5MOM OONYWeHvl HeO04Uémvl. B uacmnocmu, UMeomcs: HeMOYHOCMU 8 U3NOHCEHUU
mamepuana; omcymcmeyem n02udeckas nociedo8amenbHOCMy 8 CYIHCOEHUSX, He
8bl0EPIHCAH 00BEM pehepama, umeromces ynyuweHust 8 0ghopMieHuuU.
Oyenka «y0061emeopuUmMenbHO» — UMEIOMCS CYUeCmEeHHble OMCMYNIEHUsT Om
mpebosanuli K pegpepuposanuro. B uacmuocmu.: mema oceewena 1umub YacmuiHo,
oonywjenvl haxmuueckue owUOKU 8 coOepicanuu pegepama, OmMcymcmeyom
8b18000L.
Oyenxa «HeyOo&IemeopumenvHo» — mema pegepama He packpvlma,
OOHapyJicUBaemcs.  CyujeCmeenHoe HeNnoHUMAanue npooiemvl Ul pegepam He
npeocmasieH 80sce.
Konmponvnaa paboma

Koumponvhoe 3a0anue modxcem cocmosms u3 meopemuueckoco 80npocd,
NPAKMUYEcK020 3a0aHUs UIU HECKOJbKUX 3A0aHUll (KaK meopemudeckux, max u
NPAKMUYECKUX), 8 KOMOPBIX CMYOEHM 00JHCeH NPOAHATUUPOBAMb U OAMb OYEHK)
KOHKPEMHOU CUMYayuu Uil 8bINOJIHUNMb OPYYI0 AHATIUMUYECKYIO PAOOMMbL.

Kpumepuu ouenku 3nanuit cmyoenma npu HAnUCaAHUU KOHMPOAbHOU
paodomot

Oyenxa  «OMAUYHOY» —  BBICABIAEMCS  CMYOEHmY,  NOKA3ABULeMY
8CeCMOPOHHUE, CUCIEMAMUZUPOBAHHbLe, 2IYOOKUEe 3HAHUSL BONPOCO8 KOHMPObHOU
pabomsl U YMeHue YBEPEHHO NPUMEHAMb UX HA HNpAKMuKe Npu peuleHuu
KOHKDEMHbIX 3a0a4, c860000HOe U NpasulbHoe 000CHOBAHUE NPUHAMbBIX PEULeHULL.



Oyenka «xopouioy — BbICMABIAEMC CMYOeHmy, eclu OH MEepoo 3HAem
mamepuan, 2epamMoOmHO U HO CYWecmey usiazaem e20, ymeem NpUMEHImMb
NOJIyYeHHble 3HAHUS HA NPAKMuKe, HO O0ONycKaem 6 omeeme Uil 8 peuleHuu 3a0ay
HeKomopble  HeMmOYHOCMU, KOMOpble MOJCEem  YCMPAHUms C  HNOMOWbBIO
OONOJIHUMENbHBIX BONPOCO8 NPENno0aA8ames.

Oyenka «y0081emeopuUmenbHO» — GbICMABIAEMCs CIMYOeHmYy, NOKA3A8UEM)
GpacmenmapHwlll, pa3po3HEHHbI XapaKkmep 3HAHUU, He0OCMAMmoOyHO NPasuibHble
Gdopmynupoexu 6a306viX NOHAMUL, HAPYUEHUS T02UYECKOU NOCIe008AMENbHOCMU
8 U3BNIOJHCEHUU NPOSPAMMHO20 MAmMepuad, Ho Npu 3MOoM OH 61a0eem OCHOBHLIMU
HOHAMUAMU BLIHOCUMbBIX HA KOHMPOILHYIO padomy mem, HeoOXoOUMbIMU OJisl
oanvHeliue2o 00yueHUs U MOMcem NPUMEHAMb NOAYYeHHble 3HAHUA No 0bpas3yy 6
CMAaHOAPMHOU CUMYAYUL.

Oyenka «Hey0081emeopUmMenbHO» — 8blICMABIAEMC s CIYOeHN), KOMOPblil He
3Haem OoabUlell Yacmu OCHOBHO20 COOEPIHCAHUS BLIHOCUMbBIX HA KOHMPOJLHYIO
pabomy 60npocoe mem OUCYUNIUHYL, OONYcKaem epyovie OuUUOKU 8 PopMYIUPOBKAX
OCHOBHbLIX NOHAMUL U He YMeem UCHOIb308amb NOLYUeHHble 3HAHUS NPU peuleHUl
MUNOBLIX NPAKMUYECKUX 300aY.

Kpumepuu ouenku nHa 3k3amene

Ouyenka «omauuHo) 8vicmasisemcs ooyuanuwemycs, Komopulii odiaoaem
8CECMOPOHHUMU, CUCMEMAMUUPOBAHHLIMU U 2NIYOOKUMU 3HAHUAMU Mamepuand
VUEOHOU Npocpammol, ymeem c80000HO GbLINOJHAMb 3A0AHUS, NPeOYCMOMPEHHbLE
Y4eOHOU NpOcPAMMOL, YCBOUN OCHOBHYIO U O3HAKOMUICA C OONOJHUMENbHOU
JIUMepamypou, pexomMeHO08aHHOU YyuebHoU npocpammot. Kax npaeuno, oyenxa
«OMIUYHOY BbICIABAAEMCA 00YUAOUEeMYCSL YCEOUBUUEMY B3AUMOCEA3b OCHOBHBIX
NONIOJCeHUUl U NOHAMULU OUCYUNTUHbL 8 UX 3HAYeHuu Oas npuobpemaemori
CneyuanrbHOCmu, NposBUSUIeMy MEopuecKue CHOCOOHOCMU 6 NOHUMAHUU,
U3NOJHCEHUU u UCNONL306AHUU  Y4ebHO20  Mmamepuand, NnpasUILHO
000CHO8bI8aAIOWEMY NPUHAMblE DeuleHUs, 81aoewemy PasHoCmOPOHHUMU
HABBLIKAMU U NPUEMAMU 8bINOJIHEHUS NPAKMUYECKUX padbom.

Ouyenka «xopowioy evicmagnsiemcs ooydarouemycs, O0OHAPYHCUBLUEMY
NONIHOEe 3HaHue Mamepuana y4eOHOU NpocpaMMbvl, VCNEeUHO BbINOIHAIOUIeM)
npeoycCMompenuvie Y4eOHOU NpOoSPAMMOU  3A0aHUs, YCBOUBUIEMY MAamepual
OCHOBHOU IUMEPAmypsvl, peKOMeHO0BAHHOU YuebHoU npocpammoti. Kax npasuno,
OYeHKa «Xopouo » 8bICMABIISACMCSL ooyuarouemycs, noxkasasuiemy
CUCMEMAMU3UPOBAHHBINL  XAPAKMep 3HAHUU NO  OUCYUNIUHE, CHOCOOHOMY K
CAMOCMOAMENbHOM)Y NONOJHEHUIO 3HAHULL 6 Xo0e OdlbHelulell YYeOHOU U
npogheccuoHanbHoU 0eamenbHOCMU, NPABUTLHO NPUMEHAIoueM)y meopemuiecKue
NOJIOJCEHUsT NPU  peueHUuU NpaKmuyeckux 60Npoco8 U 3a0auy, 61a0eouemy
Heo0OX0OUMbIMU HABLIKAMU U NPUEMAMU BbINOJIHEHUS] NPAKMUYeCcKUx pabom.

Ouyenka «y0061emeopuUmMenbHo» 8blCMasisemcs 00y4anuemycs, Komopbli
NOKA3al 3HAHUEe OCHOBHO20 MAamepuala Y4yeOHOU Npocpammvl 6 obveme,
00CMAmMoOYHOM U HeoOX0OUMbIM OJisl OalbHelulell Yuebbl U npedcmosujeli pabomol
no CneyuarbHOCmuU, CAPABUIICs C bINOJHEHUEeM 3A0aHUl, NPedyCMOmMpPEeHHbIX Yieo-
HOU NPOSPAMMON, 3HAKOM C OCHOBHOU JIUMEPAMYpPOU, PeKOMEHOOBAHHOU YueOHOU



npoepammou. Kax npasuno, oyenka «y0081emeopumenbHo» BblCMAGIAEeMCs
obyuarowemycs, 0Onycmusuiemy nocpeutHoCmu 6 Omeemax Ha dK3aMeHe Ul
BbINOJIHEHUU  IK3AMEHAYUOHHBIX 3A0aHull, HO obaaoarwemy HeobX00UMbIMU
BHAHUAMU  NOO  PYKOBOOCMBOM  nNpenooasamens ONsl  YCMPAHEHUs.  dMUX
nozpewHocmell, Hapywaouwemy nociedo08amerbHOCMb 6 U3N0NCEHUU YYeOHO20
mMamepuana u UCNbIMbleaowemy 3ampyoHeHuss Npu BblNOJHEHUU NPAKMUYECKUX
pabom.

Ouyenka «Hey006/1emeoPUMEIbHOY) BbICINABIAEMC 00 YaAIOWeMyCsl, He
3HarwWemMy OCHOBHOU YaACMU Mamepuanla y4eOHou Npocpammbl, OONYCKAIOUIeMY
NPUHYUNUATbHBIE OWUOKU 8 BbINOJIHEHUU NPEOYCMOMPEHHBIX YUeOHOU NPOSPAMMOL
3a0aHUll, HEYBEPEHHO C DONLIUUMU 3AMPYOHEHUSMU BLINOIHAIOWEM)Y NPAKMUYECKUe
pabomul. Kax npasuno, oyewka «HeyO0081emEOPUMENbHOY  BbICMABIAEMCS
00yuawemycsl, KOmopblil He MOXNcem NPoOOJINCUMb 00YYeHUe WU NPUCIYRUMb K
O0esimelbHOCmU ~ No0  CHeyuaibHOCmu No  OKOHYAHUU — YHUGepcumema  0Oe3
OONOJIHUMENbHBIX 3AHAMUL NO COOMBEMCMBYIoWell OUCYUNTUHE.

8 IlepeyeHb OCHOBHOM M JONOJIHUTEILHOMH Y4eOHOIl JuTepaTyphl
OcHoBHAas1 yueOHasi JIuTepaTypa
(Hanuuue 6 ouonuomexe KyoI'AY)
1. I'muaka H.JI. O6mas xumus : yue6. nocooue / H.JI. I'munka. — Uzn. crep. — M.
: Knopyc, 2013. — 750 c. ISBN 978-5-406-02934-3
2. Koposun H.B. O6m1ast xumust : yaeonuk i By3o0B /H.B. KopoBun. — M.: Bricii.
k., 2004. — 557c. . — ISBN 978-5-06-004403-3
3. CyBopoB A.B. Obmas xumus : yue6. mocodbue / A.B. CyBopoB, A. Hukoiabckuii.
— 2-e m3n., ucnp. CIIb. : Xumns,1995. — 624 c. ISBN 5-7245-1018-9

JonosiHuTEIbHAS YUeOHAas JuTeparypa

1. l'aiigykoBa H.I'. DnekTpoxuMudecKkre MpoLecchl B TEXHUKE : yueo.
nocobue 175t By30B ¢ rpupom MCX / H.I'. lNatinykona, E.A. Kaitroponosa, 11.B.
[MTa6anoBa. — Kpacunomap. : KyoI'AY, 2013. — 300 c.
https://edu.kubsau.ru/file.php/105/03_03.07.13/06_EHIektrokhimicheskie_process
y_Vv_ehnergetike_ehlektronike tekhnikeGaidukovaNG.SHabanovalV.pdf

2. Ilectynosa C. A. PacTBOpHI U Apyrue AUCIEPCHBIE CUCTEMBI: y4eO.

noco6ue / C. A. Ilecrynosa, E. C. Kocrenko, E. A. Kaitropogosa. — KpacHonap :
2013. - 479 c.
http://edu.kubsau.ru/file.php/105/04_Rastvory i_drugie_dispersnye sistemy Pestu
nova Kostenko Kaigorodova.pdf

3. ITectynoBa C. A. Kommekchble coequnenus. KommiekcooOpazoBaHnue B
BOJIHBIX pacTBOopax: yued. mocobue / C. A. Ilecrynosa, E. C. Koctenko, E. A.
Kaitroponosa. — Kpacuomap : KyoI'AY, 2013. — 161 c.
http://edu.kubsau.ru/file.php/105/01_Kompleksnye soedinenija_Pestunova Koste
nko_Kaigorodova.pdf

4. AnekcanapoBa 3.A XuMusi METaJJIOB : yue0. mocodue / J.A.
Anekcanapoa, O.A. Jlemunenko. — KpacHogap. : KyoI'AY, 2015. —299 c.
http://edu.kubsau.ru/file.php/105/Uch_posobieKHimija metallov_2_1.pdf



https://edu.kubsau.ru/file.php/105/03_03.07.13/06_EHlektrokhimicheskie_processy_v_ehnergetike_ehlektronike_tekhnikeGaidukovaNG.SHabanovaIV.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/06_EHlektrokhimicheskie_processy_v_ehnergetike_ehlektronike_tekhnikeGaidukovaNG.SHabanovaIV.pdf
http://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/01_Kompleksnye_soedinenija_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/01_Kompleksnye_soedinenija_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/Uch_posobie_KHimija_metallov_2_1.pdf

https://edu.kubsau.ru/file.php/105/03 03.07.13/15 Spravochnik po obshchei i n

eorganicheskoi khimii Kosjanok Kostenko Kaigorodova.pdf

5. AJ'IGKCaHIIDOBa 2. A. MuauBuayaabHbIC 3aJaHUS JIJISI CAMOCTOSTECIbHOM

padoThI IO HEOPraHWYECKOU XUMHUH. /9. A. Anexkcanaposa, 1. 1O. Tumodeea. —

Kpacuomap. : KyoI'AY. 2013. nokyment PDF.

http://edu.kubsau.ru/course/view.php?id=105.

6. Kaiiropogosa E.A. Xumust 5JIeMEHTOB: KypC JISKIIHIA JJIsI CTY/ICHTOB
ouonornyeckux ¢akyiabteToB / E.A. Kaiiroponosa, E.C. Kocrenko, C.A.
[lectynoBa. — Kpacnomap : Ky6I'AY, 2013. — 132 c.
http://edu.kubsau.ru/file.php/105/03_03.07.13/14 KHimija_ehlementov_Kostenko
_Pestunova_Kaigorodova.pdf

7. Pabouas Terpans K 1a00paTOpHBIM PaboTaM MO TUCHUIINHE «KXUMUSD. /

C. A. IlecryraoBa, E. K.S0nouckas. — Kpacuonap. : KyoI'AY. 2011. nokymeHT

PDE. . http://edu.kubsau.ru/course/view.php?id=105.

O Ilepeyenb pecypcoB MHGPOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTH

«AnTepuer
Ne | HanmenoB | TemaTtuka Hauano HaunmenoBanue opranusanuu u
aHue JICHCTBUS U CPOK | HOMEp 10rOBOpa
pecypca JIeACTBUS
JIOTOBOpA
1 | Znanium.c | YHuBepcayibHas 17.07.2019 Jorosop Ne 3818 ObC ot 11.06.19
om 16.07.2020
17.07.2020 Horosop 4517 ObC ot 03.07.20
16.01.2021
17.01.21 Horosop 4943 ObC ot 23.12.20
16.07.21
17.07.21 Jorosop 5291 3bC ot 02.07.21
16.01.22
2 | Uznatenbc | Berepunapus 000 «M13x-Bo Jlauepy»
TBO CenbCcK. X03-BO 13.01.2020 KonTtpakt Ne940 ot 12.12.19
«Jlauby» TexHonorus 12.01.2021
XpaHEHUS U
nepepadoTKu 13.01.21 Kontpakt Ne 814 o1 23.12.20 (¢ 2021
IMUIIEBBIX 12.01.22 rojia OT/I. KOHTPAKTHI Ha
MIPOAYKTOB BETEPUHAPHIO U TEXHOJIOTHIO
nepepad.)
Kontpaktr Noe 512 ot 23.12.20.
3 | IPRbook YHuBepcaibHas 12.11.2019- 000 «Aii ITu Dp Menna»
11.05.2020 Jlnnen3uonHublil 1oroBopNe5891/19
or 12.11.19
12.05.2020
11.11.2020 00O «Aii ITu Op Menuay
Jlunen3nonHbIi 10roBopNe6707/20
12.11.2020 ot 06.05.20

11.05.2021



https://edu.kubsau.ru/file.php/105/03_03.07.13/15_Spravochnik_po_obshchei_i_neorganicheskoi_khimii_Kosjanok_Kostenko_Kaigorodova.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/15_Spravochnik_po_obshchei_i_neorganicheskoi_khimii_Kosjanok_Kostenko_Kaigorodova.pdf
file:///G:/2019_ПАКЕТдок_ВС/ 5.%20Александрова%20Э.%20А.%20Индивидуальные%20задания%20для%20самостоятельной%20работы%20по%20неорганической%20химии.%20/Э.%20А.%20Александрова,%20И.%20Ю.%20Тимофеева.%20–%20Краснодар.%20:%20КубГАУ,%20%202013.%20документ%20PDF
file:///G:/2019_ПАКЕТдок_ВС/ 5.%20Александрова%20Э.%20А.%20Индивидуальные%20задания%20для%20самостоятельной%20работы%20по%20неорганической%20химии.%20/Э.%20А.%20Александрова,%20И.%20Ю.%20Тимофеева.%20–%20Краснодар.%20:%20КубГАУ,%20%202013.%20документ%20PDF
file:///G:/2019_ПАКЕТдок_ВС/ 5.%20Александрова%20Э.%20А.%20Индивидуальные%20задания%20для%20самостоятельной%20работы%20по%20неорганической%20химии.%20/Э.%20А.%20Александрова,%20И.%20Ю.%20Тимофеева.%20–%20Краснодар.%20:%20КубГАУ,%20%202013.%20документ%20PDF
http://edu.kubsau.ru/course/view.php?id=105
file:///G:/2019_ПАКЕТдок_ВС/ Рабочая%20тетрадь%20к%20лабораторным%20работам%20по%20дисциплине
file:///G:/2019_ПАКЕТдок_ВС/ Рабочая%20тетрадь%20к%20лабораторным%20работам%20по%20дисциплине
file:///G:/2019_ПАКЕТдок_ВС/ Рабочая%20тетрадь%20к%20лабораторным%20работам%20по%20дисциплине
http://edu.kubsau.ru/course/view.php?id=105

00O «Aii ITu Op Menuay»
12.05.2021 Jlunen3uoHHbIi 10oroBopNe7239/20
11.10.2021 or 27.10.20

00O «Ai ITu Op Menna»
Jlunen3nonHbIi 1oroBopNe7937/2111
or 12.05.21
Opaiit Paznen 08.10.2019 Ot108.10.2019 Ne 4239
«Jlerennapueie 08.10.2020, be3Bo3mMe3aHbIi, ¢ TpaBoOM
KHHUTH» MPOJIJICH HA TO/T | €KEroHOTO MPOIJICHUS
I'ymanutapHsle, 10 08.10.2021 Paspnen «JlerennapHbie KHUTH
€CTEeCTBEHHBIC
HaYyKH,
OHOIOrHYeCKUe,
TeXHUYECKHE,

CEIbCKOE
X03AHCTBO

HNudopmanuoHHo-TeJIeKOMMYHHKAIIMOHHBIE pecypchbl ceTn « UHTEpHET»
1. http://cyberleninka.ru Hayunas AIEKTPOHHAs oubmuoreka
«KubepneHunka»
http://cheloveknauka.com YenoBek u Hayka
http://www.rsl.ru/ru Poccutickas rocynapcTBeHHas OMOIMoTeKa
http://elibrary.ru Hayunas snekrponHast OnoimoTeka
http://wikipedia.org/wiki - Bukureaus — morckoBas cuctema.
http://www.iglib.ru — snexTpoHHO-OMOIHOTEYHAS CHCTEMA.
http://studentam.net — snekTpoHHast OMOIMOTEKA YIEOHUKOB.
www.dissertac.ru — ajekTpoHHas OHOJHOTEKa AUCCEPTAMOHHBIX

ONoOhWN

pabor

Q. DnekTponHas oudnuoreka PODU (e-library).

10. Oobpa3zoBatenbhbiii nopran KyOol'AY [Dnexktponnslii pecypc]: Pexum
noctyna: http://edu.kubsau.local

10 Meroauyeckue yKa3aHusi JAJds  OOy4alUIUXCA 1O OCBOEHHIO
AUCHMIIMHBI

1. Kaitroponosa E. A. Heoprannueckasi 1 aHanuTHYECKass XUMHUS : y4ueo.-
Mmeto. mocooue / E. A. Kaitroponosa, 1. . CunopoBa. — Kpacnogap: KyoI'AY,
2016. - 138 c.
http://edu.kubsau.ru/file.php/105/02_Neorganicheskaja_i_analiticheskaja_khimija.
_Uch.-metod._posobie_dlja_studentov_veterinarnogo_fakulteta.pdf

2. HaymoBa I'.M. Texnuka BemeHUS XHUMHUYECKOTO OJKCIEpUMEHTa B
naboparopun xumuun / I'"M. HaymoBa, E.K. f0nonckas, E.A Kaiiropogosa. —
Kpacuonmap: Ky6I'AY, 2013. - 80 c.



http://edu.kubsau.ru/file.php/105/03 03.07.13/08 tekhnika vedenija_khimichesko
go_ehksperimenta.pdf

3. TlecrynoBa C.A.PaGouas TeTpaap Kk 1a00paTOpHBIM padoTam Mo
mucuurumnHe «Xumus» / C.A. Tlectynosa, E. K. fl6monckas.— KpacHonap :
Ky6I'AY,2013 — 60 c.
http://edu.kubsau.ru/course/view.php?id=105.

11 MMepeyenr WH(MOPMANUOHHBIX TEXHOJIOTMHA, MCIOJb3yeMbIX MPH
OCYLIECTBJICHUH 00pa30BaTe/IbHOI0 MpoLecca M0 AMCUHMILIMHE, BKJIKOYas
nepevYeHb NMPOrpaMMHOr0 odecnevyeHUsi 1 UWHGOPMANMOHHBIX CIPABOYHBIX
CUCTEM

Nudopmarmonaple  TEXHOJIOTHH, MCHOJIb3yEeMble TPH  OCYIIECTBICHUU
0o0pa30BaTeNbHOrO  IMpolecca MO  JUCHUIUIMHE  TO3BOJSIOT:  00ECHEeYUTh
B3aMMO/JICHCTBUE MEXKY YYaCTHUKaAMU 00pa30BaTEIbHOIO MPOIECcca, B TOM YHUCIE
CUHXpPOHHOE€ U (WMJM) aCHUHXPOHHOE B3aMMOJICHCTBUE TIOCPEJICTBOM CETH
"UnTeprer"; ¢ukcupoBaTh X0a 00pa3oBaTELHOTO MPOIECCa, PE3yIbTaTOB
IPOMEXYTOYHOM aTTecTalid MO0 JUCUUIUIMHE U  PE3yJbTaTOB OCBOCHUS
o0pa30BaTEIbHOM MPOrpaMMbl; OPraHU30BaTh MPOIECC 00pa3oBaHUA IyTEM
BU3yalu3allud  U3y4aeMoll  uHGOpMAlMM  TMOCPEACTBOM  HMCIOJIb30BaHMUS
npe3eHTalii, y4eOHbIX (UIBMOB; KOHTPOJIMPOBATH PE3YyIbTaThl OOY4YECHHS Ha
OCHOBE KOMITHIOTEPHOT'O TECTUPOBAHMUS.

11.1 IlepeyeHb TULEH3MOHHOI 0 NP OrPAMMHOI0 o0ecreyeHus

z

HaumenoBanue Kparkoe onucanue

1 | Microsoft Windows OnepanroHHas crucTeMa

2 | Microsoft Office (Bkmrouaer | IlakeT OpHCHBIX MPHITOKEHUI
Word, Excel, PowerPoint)

3 | Cuctema TecTUpOBaHUS TectupoBanue
INDIGO



http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
http://edu.kubsau.ru/course/view.php?id=105

11.2 Ilepeuyens npodecCHOHATBHBIX 023 JTaHHBIX U HH(OPMALMOHHBIX
CIPABOYHBIX CHCTEM

Ne | HaumeHnoBaHue TemaTuka DJIEKTPOHHBIN aJipec

1 | Hayunas snekTpoHHast | YHuUBepcalbHas https://elibrary.ru/
ouommoteka eLibrary
11.3 Joctyn k cetn UHTEpHET

Hoctyn k certu HMHTepHeT, HOCTynm B DJEKTPOHHYIO HWH(OpPMAIMOHHO-

00pa30oBaTeIbHYIO CPEly YHUBEPCUTETA.

12 MartepuaibHO-TeXHUYECKOe obecnieyeHue A 00yuyeHusl MO0 JUCHHUILIMHE

HJ'IaHI/IpyeMI)Ie IMOMCHICHU:A IJIA IIPOBCACHUA BCCX BUIOB yqe6H01”4 ACATCIIbHOCTHU

Anpec (MecTOIoI0KEHHE)

wiomaas — 95,5kB.M; ydeOHas ayIuTOpHS IS
MPOBECHUSI 3aHSITUH JIEKIIMOHHOTO THIIA.; CILJIHT-
cucteMa — | IIT.;; COENUATH3UPOBAHHASL
MeOerb(yueOHas Jocka, yaeOHas MeOeh);;
TEXHUUYECKUE CPEACTBA 00yUeH s, HaOOPbI
JIEMOHCTPAIMOHHOTO 000PYI0BAHUS U YUeOHO-
HAarJISAHBIX TOCOOM (HOYTOYK, IPOEKTOP, 3KPaH);;
nporpammHoe obecnieuenue: Windows, Office.; ;

HaumenoBanue HOMEILICHUI 115t
yUeOHBIX 111 ¢
MPOBENICHUsI BCEX BUIOB
MPEIMETOB, o
. y4eOHOM JeITeIbHOCTH,
KYypCOB, HanMeHoBaHKe MOMEIICHUIA TS IPOBECHHS BCEX o
. N MPETyCMOTPEHHOI
JICIATUTAH BHUJIOB YUeOHOM IeATENbHOCTH, MPELyCMOTPEHHOI
N y4eOHBIM TUTaHOM (B
(Momyneit), y4eOHBIM [UIAHOM, B TOM YHCJIe TIOMEIICHUSI TSI
Ne . cllydae peagn3aliu
NPaKTHKH, UHBIX CaMOCTOSATEBHON PabOThI, C YKa3aHHEM MEePEUHS .
/m . 00pazoBaTeabHOM
BUJIOB Y4EOHOM OCHOBHOTO 000pYyI0BaHUs, y4eOHO-HATIISJHBIX .
N MPOrpaMMBbl B CETEBOM
JIeATENbHOCTH, MOCOOUIA M UCTIONB3YEeMOTO IPOTPAMMHOTO
(hopMe TOTIOTHUTEITLHO
MPeTyCMOTPEHHBIX obecrieueHusl
YKa3bIBACTCSI
y4EeOHBIM TLTAHOM
N HAauMEHOBaHUE
o0pazoBaTeIbHON .
OpraHu3aIyu, ¢ KOTOPO#
TIPOTPAMMBI
3aKJIIOYEH JIOTOBOP)
1 2 3 4
TTomenenne Ne231 300, mocamouHbix MecT — 12
romans — 43,2kB.M; yueOHast ayaAuTOpHs IS
NPOBENICHUSI 3aHATHI CEMUHAPCKOTO THIIA, KypCOBOTO
MIPOEKTUPOBAHUS (BBITIOIHEHHS KYPCOBBIX padoT),
IPYIIOBBIX U WHIMBUAYAIbHBIX KOHCYIIbTALHH,
TEKYILIEr0 KOHTPOJISI U TPOMEKYTOYHOM aTTEeCTaIUH.
CHeHaTH3UPOBaHHAs MeOeh(yueOHast JOCKa, yaeOHas
Me0eTh).;
350044, Kpacnomapckuii
1 Xumust TTomenenue Ne414 300, mocamoudbix Mect — 120;

Kpaii, r. KpacHonap, yi.
uM. Kanununa, 13



https://elibrary.ru/

TTomemenue Ne257 300, mnomanb — 16KB.M;
MOMEIIEeHHe JUTS XPaHeHUs ¥ MPO(QUITAKTHIECKOTO
00CITy)KUBaHMsI yaeOHOTO 000pyIOBaHUS.;
XOJIOJIMIIBHUK — | 11T.; TabopaTopHOEe 000pYIOBaHHUE;
(Becbl — 2 miT.;).;

TTomemenne Ne232 300, mocamo4HbIX MecT — 12;
wromans — 42,9xB.M; YaeOHas crieliuanTn3upoBaHHas
nabopaTopusi XUMHHU BOJIBI (Kadeapsl XUMUHN) .
nmabopaTopHOE 000pyIOBaHIE
(mo3arop — 3 mit.;);
TEXHHUYECKHE CPEACTBa 00ydeHUs
(3xpaH — 1 mT.);

crenuan3upoBaHHas MeOenb(yueOHas 1ocka, yueOHas
Mebenb).;

TTomemenne Ne420 I'J], mocagouHbIX MecT — 25;
wiomanab — 53,7KB.M; IOMEIICHUE IS
CaMOCTOSITEITEHOU Pa0OTHI. TEXHHUUYECKIIE CPEACTBA
00y4eHHs(KOMITBIOTEp MepCOHATbHBIN — 13 mIT.);
JOCTYT K ceTH «HTEepHETY»; MOCTYII B JIEKTPOHHYIO
nHGOPMAIIMOHHO-00pa30BaTENBHYIO CPEITY
VHUBEPCUTETA;
crieuaIn3upoBaHHas Meoerns (ydeOHast MeOerb).

Iporpammuoe obecnieuenue: Windows, Office,
CIIELMAT3HPOBAHHOE JINLIEH3NOHHOE ¥ CBOOOIHO
pacrpocTpaHsieMoe IIPOrpaMMHOe 00ecIIeueHue,
npeIycMOTPeHHOe B paboyeil mporpamme
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