





1 leab 1 3a1a49u 0CBOCHUS AUCHUIIIHHBI

Henbo OCBOCHUS JUCUUIUIMHBI «XWUMUsD» sBIseTcd  (POPMHUPOBAHHE
KOMIUIEKCA TEOPETUYECKUX 3HAHWUH MO XUMHWHM, YMEHHI U HABBIKOB PalOThI €
XUMHYECKAMH BELICCTBAMH, LEIECOO0PA3HOr0 MCMOIB30BAHUSI CBOMCTB BEIICCTB
co 3HAHUEM MEXaHW3Ma WX  JCHCTBUS B MPOM3BOACTBEHHBIX
CEJIbCKOXO3SMCTBEHHBIX MPOLECCAX; MPOBEACHUE HEOOXOAUMBIX W3MEPEHUH U
pPAcUETOB HA OCHOBE 3aKOHOB XWMHM M METOJOB AaHaM3a AJisi TNPUHATHS
KBAIM(PMUMPOBAHHBIX PEIICHUH MNPOOJEM. YCIOKHEHUE MHOTMX TEXHUYECKHX
CUCTEM B BOJHOM XO34WCTBE TPEOYET M3yUeHUsl (PU3NKO-XUMUYECKUX MPOLIECCOB
COBPEMEHHBIX TEXHOJIOTH, 4TO HEBO3MOKHO 0O€3 MIyOOKHWX 3HAHWN B 00JacTH
XUMHYECKOH Hayku. KauecTBO XMMHUecKMx 3HaHWi OakaliaBpoB — OyayHIux
BBIITYCKHUKOB MPUOOPETACT 3HAYEHUE B CBSA3H C HEOOXOAMMOCTBIO MCIIOJIb30BAHUS
COBPEMEHHBIX MATEPUAJIOB M METOJAOB B Menuopanuu 3emenb. [loHumanue
XUMHYECKHAX 3aKOHOB CIIOCOOCTBYET TAKXKE PEIIEHUIO 3KOJOTMYECKUX MPOOIIeM

3agavu AMCUUNIMHBI

—  cpopMHpOBaTH COBPEMEHHBIC TEOPETHUECKAE NPEACTABICHHUS O
CTPOEHMM W CBOWCTBAX XMMHWYECKMX BEHIECTB, LEJICHAMPABICHHOM HX
WCIOJIb30BaHUU JJIsl TPUTOTOBJICHHS PACTBOPOB M AHAJIM3A BEILECTB;

— NpUOOPECTH 3HAHUS O 3aKOHOMEPHOCTSX MPOTEKAHUS XHUMHYECKUX
OPOLECCOB B BOJHOW Cpeae W MyTIX WX PEryJMPOBAHUS Ui TOTYYEHUS
ONTUMABHOIO PE3YJIbTATA,

— c(dopMUpOBaTh W PaA3BUTh HAYYHOE XWUMHUYECKOE MBIIICHUE W
OOLIETEXHUYECKYIO IPYAMIMIO, MO3BOJSIIOIIAE  PElIaTh 33Ja4d XMMHYECKOTO,
(PU3NKO-XMMHUYECKOT0, DKOJIOTMYECKOTO XapakTepa MO BOMPOCaM KadyecTBa M
TEXHOJIOTUYHOCTH B Oyaymiel npodeccuoHaabHOi cepe neareIbHOCTH BOAHUKA-
menmoparopa Ha npeanpusatusx AITK;

— Pa3BUTh HABBIKM PabOTHI C HOBOM HAy4HOH XMMHYECKON JIUTEPATYpOid C
0000IIIEHHEM MATEPUAJIOB B BUJIE PEPEPATOB U JOKIIAIOB.

2 IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB OOyYE€HHS 1O

AMCIHMILIMHE, COOTHECEHHBIX ¢ IUVIAHUPYEMBbIMH pe3yJbTaTaMHU
ocsoenus OIIOII BO

B pe3syabrare oCBOCHHUS AMCHUILIMHBI (OPMHPYIOTCH CJeaAyolIHe
KOMIETEHIUH:

OK-7— cnmocoOHOCTBIO K CAaMOOPTraHU3aIui U CaMO00Pa30BaHUIO,

[K-16— COCOOHOCTHEO UCIIOIb30BaTh OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCHMIUIAH, METOAbl MATEMAaTHYECKOr0 aHaliu3a |
MOJICIMPOBAHUS, TEOPETUYECKOTO M HKCIECPUMEHTAIBHOTO HCCAEA0OBAHUS MPHU
pelieHnH npo(heCCUOHANBHBIX 33/1a4.



3 Mecrto aucuuniimabl B ¢ctpykrype OINOIT BO

«Xumusy gaBisieTcss puciuIuinHoi 0aszosoit wactu OITOIT BO nmoaroroBkn
oOyuaromuxcss 1o  HanpaeineHuto  20.03.02  IlpupomooOycTpoiicTBO U
BOJIONOJIb30BAHUE, HAMPABIEHHOCTh «Menmmopanus, PeKyJbTUBALMS W OXPaHa
3EMEb.

4 O0beM aucuunIMHbI (144 yacos, 4 3a4€THBIX €IMHMIL)

. O06bem, 4yacoB
Buner yuebHoit paboThI
Ounas 3aouHas
KonraxTHas padora 55
B TOM YHUCJIE!
— ayIUTOpHAs MO BUAAM 57
y4eOHBIX 3aHATUH
— JIEKLIUH 18 -
— IPAKTHYICCKUEC —
- mabopatopHbIe 34 -
— BHEAYJUTOpPHAs —
— 3a4er —
— DK3aM€EH 3 -
—— 3aIIUTa KyPCOBBIX _ _
paboT (IPOEKTOB)
CamocrosiTeibHast padoTa 29 _
B TOM YHUCJIE!
— KypcoBasi paborta _ _
(mpoekT)*
—— NMPOYHNE BUABI 89 _
CaMOCTOSITEJIbHON pabOThI
HToro no gucHHIIHHE 144 —

5 Copepxanue TUCUHUNIAHDBI

[To uroram u3yyaemMon JUCLMILTMHBI OOYYAOIIMECS CAAKOT SK3AMEH. .
JlucumnnuHa u3yvaercss Ha 1 kypee, B 1 cemecTpe 04HOM QopMBI
0Oy4YeHHsI.

Coaep:kanue v CTPYKTYpa IMCHHUIJIMHBI 10 09HOI (popme 00ydeHus




Tema.
OcHOBHbIE BONPOCHI

Dopmupyembie
KOMIIeTeHIHU

Buabi yueGHoM pabdoThl, BKJIIOYAS
CaAMOCTOSITeJIbHYIO paboTy
CTYAEHTOB H TPYAOEMKOCTB (B

yacax)

Cemectp

Jlaboparop-
HBIC
3aHATUA

Jlexiuu

Camocros
-T€JIbHas
pabota

Xumusa KaK npeamMeT
€CTeCTBO3HAHMS U yuyeOHasn
AucuUnInHa. OCHOBHBIE TOHSATHS
U 3akoHbl xumuH. Knaccupukanus
HEOPraHMYECKUX BeLIeCTB.3HAYCHUE
XUMUHU B dbopmupoBaHUU
MUPOBO33PEHUs], H3YYEHUU TTPUPOIBI,
pa3BUTHU TEXHHUKH, peLeHus
npobsiem oxpansl OC.

OK-7
IIK-16

10

OcHoBbI XUMHYeCKOH
TePMOAHHAMHUKH. XHMHYECKAasi
KHHETHKA U KaTaau3. XuMH4ecKoe
paBHOBecCHeE.

TepmoxuMHuueckue 3aKOHBI.
HanpasneHHOCTb XUMHUYECKUX
MIPOLIECCOB.

XuMmuueckass KUHETHKAa M KaTalaus.
Xumudeckoe paBHoBecue. CMmeleHue
pasHoBecus. [Ipunuun Jle-IllaTense.

OK-7
IIK-16.

CoBpeMeHHOEe Y4YeHHE 0 CTPOEHHUH
atoma. ATOMHBIE s7pa, UX COCTaB.
Hzoromnm. KpanToBbie  umcha,
COCTOSIHHE 3JIEKTPOHA B aTOME.
CoBpeMeHHOE COCTOSTHHE
NMePUOAUIECKOro 3aKOHA
xumMu4yeckux 3nemenTon /. A.
Menpgeneena.

N3mMeHeHne XUMHYECKHUX  CBOWCTB
3JIEMEHTOB B TepUOAaX M TPyMIax.
DHeprus MOHM3AIINH, SHEPrusi
CpPOACTBa K 3JIEKTPOHY,
3JIEKTPOOTPULIATETbHOCTD.
OO0meHay4yHOe
MEePUOIUUECKOTO
NEePUOIUYECKON
Menneneena.

3HAYCHUE
3aK0Ha u
CHUCTEMBI JAH.

OK-7
IIK-16

XumMHuyeckasi  CBSI3b.
NMPOCTEHIIUX MOJIEKY.JI.
Tunel ces3u. IlapameTrpel U CBOKICTBA
CBsI3eH. Crenenb OKHUCJICHUSI.
BanentHoCTh 3JIEMEHTOB.
Mertanmudeckast CBSI3b, ee
OCOOEHHOCTH. Crtpoenue
MPOCTEUIINX MOJIEKYJI.

Ctpoenue

OK-7
IIK-16




Tema.
OcHOBHbIE BONPOCHI

Dopmupyembie
KOMIIeTeHIHU

Buabi yueGHoM pabdoThl, BKJIIOYAS
CaAMOCTOSITeJIbHYIO paboTy
CTYAEHTOB H TPYAOEMKOCTB (B

yacax)

Cemectp

Jlexiuu

Jlaboparop-
HBIC
3aHATUA

Camocros
-T€JIbHas
pabota

Kommnuekcubie coexunenuss (KC).
Ctpykrypa KC mno A. Bepnepy,
nostyueHue u ceorictea KC.

PacTBOpBI.

Paznuunble cnocoObl  BbIpasKEHUS
COCTaBa PacTBOPOB, MX B3aUMOCBSI3b.
PacTBOpBI 3/71€KTPOJIUTOB.

OcHoBHbIE MOJIOKEHUsT ~ TEOpHH
snexTpoauTudeckoil auccouuanuu C.
AppeHuyca, ee OCHOBHbIE MOJIOJKEHUS.
I'mpapataums u qucconumanus. Monnele
ypaBHEHUsI peakLMi, WX TOJHAas U
KpaTKasl 3aIl1cCh.

BydepHrie pacTBOpBbI, HX POJIb
Aucconmanus BOABIL. Honnoe
NpousBeJeHne BOAbI.
BonoponHbiii  mokasarenb
METO/IbI €r0 ONpeAeEeHHUs.
I'mapoaus coaen.

IlpuunHa u cnencTeue ruApoOan3a.
KonnouaHoe cocTosinne BemecTsa.
CtpoeHue MuLesT 30J1eH.
Crabunmzanms 1 paspyLieHne
KOJUIOUJIOB.

(pH),

OK-7
IIK-16

17

PacTBOpBI HEJIEKTPOJIHTOB.
KonnurarusHeie cBONCTBa
pactBopoB. IlepBrIii 3akoH Pays.
Bropoii 3akon Payns.
D0yJUTMOCKOUS 1 KPUOCKOTIHS.
OxucaureabHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIHH
(OBP).
OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIC
peakuMy Kak TMPOLECChl TMepeHoca
SJIEKTPOHOB M HU3MEHEHHUSl CTEMEHE
okucneHusi sneMmeHtoB. Tumbl OBP.
Mertoapl  COCTaBI€HHs  YPAaBHEHHM
OBP. OKUCITUTENBbHO-
BOCCTAHOBUTEJIbHBIN SKBUBAJICHT.
Baxueiiune OKHMCJIATENH u
BOCCTAHOBUTEJIH. OkucnuTenbHO-
BOCCTAHOBUTEJIbHBIE  PEAKUUU B
MoYBax, MNPUPOAHBIX  BOAAX U
BOJOEMAX, TEXHUKE u

OK-7
IIK-16

10




Tema.
OcHOBHbIE BONPOCHI

Dopmupyembie
KOMIIeTeHIHU

Buabi yueGHoM pabdoThl, BKJIIOYAS
CaAMOCTOSITeJIbHYIO paboTy
CTYAEHTOB H TPYAOEMKOCTB (B

yacax)

Cemectp

Jlexiuu

Jlaboparop-
HBIC
3aHATUA

Camocros
-T€JIbHas
pabota

3JIEKTPOXUMHYECKUX MPOLIECCax.
O0mune  XMMH4YECKHEe  CBOHCTBA
MeTaL10B. OCHOBHBIE  METOAbI
XUMHYECKOT0 AHAJIN3A Pa3JTHYHBIX
MATEpPHAJIOB.

OCHOBBI 2J1eKTPOXHUMHH.
Knaccupuxanms 31eKTpOXUMUIECKHX
nporneccoB. llonarue 06 snexTpomax
u 3JIEKTPOAHBIX MOTEHLUANAX.
CraHgapTHBIM BOJOPOAHBIN BIEKTPOA
U BOJOpOJHAs IIKala IMOTEHIHAJIOB.
Ypasuenue Hepucra. lloTeHumanel
MeTAIMUECKHX, ra3oBbIX u
OKHCJIUTEIbHO-BOCCTAHOBUTENBHbIX
3JIEKTPOMIOB. l'anbBanuveckue
snemeHtsl. DJIC u e€ wusmepeHue.
DNeKTpOXUMUIECcKast u
KOHLIEHTPALMOHHAs MTOJISIPU3aLIs.

OK-7
.1IK-16

daexTpons PacTBOpPOB U
pacniaBos.

DJIeKTPONIN3 PacIuiaBOB U PACTBOPOB.
ITocnenoBaTenbHOCT  3JIEKTPOAHBIX
MPOLIECCOB HA KaToJAe M aHoJe.
Bropuunsie MIPOLECCHI npu
BJIEKTPOJIH3E. DNEKTPOIU3 c
pPacTBOPUMBIMHU U HEPaCTBOPUMBIMU
aHogaMu. Beixon mo TOky. 3aKOHBI
Dapanest. IIpakTnueckoe
IpUMEHEHUE 3JEKTPOJIH3A:
MOJIyueHue METAJIJIOB,
SIEKTPOXUMHYECKAS obpaboTka
METaJIOB M CIUIABOB, HAaHECEHUe
raJbBaHOMOKPBITUI.

OK-7
IIK-16

Koppo3us meranios.

OcHoBHbIE BUJIBI KOppO3HHU:
XHUMHYECKasi U BJIEKTPOXUMHUECKas
KOppO3usi, KOPpO3Usl NOJ AEUCTBUEM
Oy K TAFOIITIX TOKOB
(3MeKTpOKOPPO3HUs). DakTopHI,
BIUAIOLUIME  HA  WHTEHCUBHOCTH
KOPpPO3UHU METAJLIOB.

MeToanl 3alIUTHI  METAJJIOB OT
KOPPO3UM:. 3aIUTHBIE TOKPBITHUS,
3JIEKTPOXUMHUYECKAST 3aI11Ta,

OK-7
IIK-16

12




Buabi yueGHoM pabdoThl, BKJIIOYAS
CaAMOCTOSITeJIbHYIO paboTy

w
2 =
Ne 5 = CTYAEHTOB U TPYA0E€MKOCTb (B
Tewma. o =
i/ > I 4acax)
OcHOBHbIE BONPOCHI &% |
I E 5 |5 Jlaboparop- | CamocTtost
w
g. E s| Jlekun HbIE -TeJbHas
w
e 3aHATHA pabora
MPOTEKTOPHAS, JIETUPOBAHUE
METAJIJIOB. H3menenne CBOWICTB
KOPPO3UOHHOH cpenbl. MHrubuTopsI
KOPPO3UU.
Hroro 18 34 89

Coaep:kaHue M CTPYKTYpa JMCUHUILTHHBIL: JJa0opaTopHbIe 3aHATHS 10 popmam
o0y4ueHust

/1

Tema.

OcHoBHbIE BONPOCHI

Dopmupyemble
KOMITETCHLIUH

Cemectp

Ounas
dbopma
oOydeHwus,
Jac.

O3HakoMIIeHHE ¢ TEXHUKON 0e30macHOCTH padoTh
B XHUMHYECKOH  Jjaboparopuu, Ha3HauYE€HUEM
XUMHUYECKOU TTOCYIBl U O0OPYIOBAHUSI.

Ocnognvie NOHAMUSL XUMUU.

Knaccugpurayusa neopeanuveckux coeounenuii
Jlaboparoprasi pabora: «llonydyeHue u u3yueHue
CBONMCTB MPENCTABUTENICH BaXXHEHIINX KJIACCOB
HEOPraHWYECKUX COCTUHEHUID).

OcHogHbie 3aKOHbI XUMUU

[TosicHeHHe M WCIIONB30BAHUE OCHOBHBIX 3aKOHOB
XHUMHH B PaCUYETHBIX 3a/1a4axX U MpUMepax.
Jlaboparoprasi pabora: «OmnpeneneHue MOJSIPHOMN
MacChl DKBUBAJICHTA [[MHKAY.

OK-7
TIK-16.

3akonomeprocmu  NPOMEKAHUA — XUMUYECKUX
npoyeccos

DHepreTrvka XUMHUYECKUX MPOLECCOB.
Jlaboparopnas pabora: «OnpeneneHne TEMJIOBOTO

s dexTa u HaNPaBIEHHOCTH MPOLIECCOBY.

OK-7
TIK-16.

3axonomeprocmu NpOMeKaHUsA XUMUYECKUX
npoyeccos

Jlaboparoprasi padota: «3aBUCUMOCTb CKOPOCTH
XUMHYECKON PEaKLIUU OT Pa3IMYHbIX (PaKTOPOBY.
Ilpuamun Jle-Illatense, ero npuUMeHeHHE AJIA
Pa3NUYHBIX XUMUYECKUX peakumid. JlaboparopHas
padora: «CMelieHne XUMHUYECKOTO PaBHOBECHUS B

TOMOT'CHHBIX PCAKIIUAX).

OK-7
TIK-16.




Cmpoenue amoma

CtpoeHne u XapakTepUCTUKAa CBOHCTB aTOMOB
3JIEMEHTOB B COOTBETCTBUH C UX PACIIONIOKEHUEM B
nepuonnueckoi cucreme 1. 1. Menneneesa.
Jlaboparophast padora: «OnpenesaeHne BO3MOKHbBIX
NEPEXO/IOB JIEKTPOHOB B aTOME HATPHUS)
Ilepuoouyeckuii 3akon U nepuoouyecKkasn cucmemda
8 ceeme COBPeMeHHOI Meopuy CMpPOeHUs AmMomda
llpakmuueckan ~ pabota:  «IIporrosupoBaHue
CBOWCTB  BBICIIMX OKCHAOB H THAPOKCHIOB
sseMeHTOB I nepuonay.

OK-7
TIK-16.

Xumuyeckas — c6s3v,  cmpoenue  NPOCMENUUX
MOJNEKY

Tumpl XUMHYECKMX  CBS3€H, MEXaHU3M HX
o0pa3oBaHUs, MOCTPOCHUS MOJENEH MPOCTEHIINX
MosiekyJsl. CTeeHb OKUCIICHUSI 3JIEMEHTOB.

OK-7
TIK-16.

Komnnexcoobpazoeanisi 6 600HbIX pacmeopax
JlaboparopHras pabora: «[lonyyenue u
HCCJIEOBAHUE CBONCTB KOMILUIEKCHBIX
COETMHEHUI.

OK-7
TIK-16.

Kontponbhas padora Nel(Temer Ne 1-7)

IIK-16.

Pacmeopwi

CriocoObl BEIpaXKEHHSI COCTaBa PACTBOPOB.
PacueTHbIll MPaKTUKYM.

Jlaboparopuasi pabora: IlpurorosieHue pacTBopa
XJIOpUA HATPHs C 3aAaHHON MAacCOBOM AOJIeH
Jlaboparoprasi pabora: «PacTBOPBI 3JEKTPOTUTOB.
HoHHbIE peakumy.

OK-7
TIK-16.

10

Pacmeopwi

Juccoumanus Boxabpl. BomopomHblil mokasarenp,
METO/IbI €r0 ONpeAEIEeHHUS.

Jlaboparopnast  pabora: «[mmponms  coeid.
Omnpenenerne pH pacTBOPOB pa3iIM4YHBIX 1O
COCTaBY TMIPOJIMU3YIOIIUXCS COJE.

KectkocTe BOIBI. MeTONBI €€ YCTpaHEHUS.
KowmmiekcoHoMeTpuieckoe ompeneieHne oommen

JKECTKOCTH BOJIBI.
CamocrositenpHas padora (Temsl 9 — 10)

OK-7

TIK-16.

11

OKHUCIUTENbHO-BOCCTAHOBHUTEIbHBIE PEAKIIUN
JlaboparopHras pabora: «OKucIUTeIHHO-
BOCCTAHOBUTCIIbHBIC peakuuun C ydaCcTuem
CJIO’KHBIX BEIECTBY.

OK-7
TIK-16.

12

OKuciumenbHO-60CCMAHOBUMEbHBIE PEAKYULL.
Jlaboparophnast padora: «OKUCTUTENTHEHO-
BOCCTAHOBUTEJIBHBIC PCAKIIUU C YIACTHEM
MPOCTBIX BEINECTB — METAJIOBY.

OK-7
TIK-16.




13 | OcHoesr snexmpoxumuu OK-7 1 2
DNEeKTPOMHBII MOTEHIIHAJ, rajbBaHn4Yeckue | [TK-16.
3JIEMEHTBI.

Jlaboparoprnass  paborta:  «M3ydeHue  pabOTHI
raJlbBaHU4ecKoro syeMeHta tuna Jlanwsns-
Axobuy. Aenenne nomspusanun. M3mepenune IJ1C.
Nsyuenne paboThl TalbBAHUYECKOTO 3JIEMEHTA
BosbTa W KOHIIEHTPAIIMOHHOTO TajbBaHUYECKOTO
snemenTa. Pacuer OJ1C.

14 | Ocnogwr snexmpoxumuu. OK-7 1 2
Jlaboparoprass paboTta: DJIEKTPOIH3  BOIHBIX
PacTBOPOB 3JIEKTPOJIUTOB — COMNEil. 1IK-16.

IIpakTHdeckoe MPUMEHEHUE 3JIEKTPOJIN3A. 3aKOHBI
®dapanes. PacueTHbIN TPAKTUKYM.

15 | Drexkmpoxumuueckue npoyeccut. OK-7 1 2
Jlaboparoprass  pabora:  «DnekTpoxumuyeckas | [1K-16
Kopposusi». IIponykTsl KOppo3un.
MeToapl 3a1IMTHI OT KOPPO3HUU.

16 | Konrponbnas padora Ne2 (Temsr 11-15) OK-7 1 2
TectupoBanue. [IK-16.
Hroro 34

6 IlepeueHnb y4eOHO-METOANYECKOTO o0ecnedeHus AJ1A
CAMOCTOSITE/IbHOM pa0doThl 00y4alIIUXCS M0 AUCIUILIHHE

MeTtonnueckue ykazaHus (JU1sl CAMOCTOSTENBHON PadOTHI)

1. IlectynoBa C. A. PacTBOpHI M pyryie QMCHOEPCHBIE cucTEMBL: yuel. mocodue / C.
A. IlectyHoBa, E. C. Kocrenko, E. A. Kaitroponosa. — KpacHonmap : 2013. —479 c.
http://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie dispersnye sistemy Pestu
nova_Kostenko Kaigorodova.pdf

2. IlectynoBa C. A. KommekcHbie coennHenus. KoMmnekcooOpa3oBaHue B
BOJIHBIX pacTBopax: yueO. mocobue / C. A. Ilectynosa, E. C. Koctenko, E. A.
Kaiiroponosa. — Kpacnonap : Ky6I'AY, 2013. — 161 c.

http://edu.kubsau.ru/file. php/105/01_Kompleksnye soedinenija Pestunova Koste
nko_Kaigorodova.pdf

3. Kaiiroponoa E.A. Heopranuwueckas u aHanutudeckas xumus/ E.A.
Kaiiroponosa, .M. Cunoposa. — Kpacnonap: Kyol'AY, 2017. — 88 c.
https://edu.kubsau.ru/file.php/105/KHimija_ehlementov_pv.pdf

7 ®OH/ OLIEHOYHBIX CPEJICTB AJIA NMPOBEACHUA NPOMEKYTOUHOM
aTTecTalluu


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

7.1 llepeyeHb KOMNETEHUUI ¢ YKAa3aHUEM ITANOB HX (POPMHPOBAHUSA B
npouecce ocsoenusi OITIOITI BO

Howmep cemectpa

Orarbl GOpMUPOBAHUS KOMIETEHIIUN MO JUCITUTLTHHAM,
npakTukam B ipouecce ocsoenusi OITIOIT BO

OK-7—cnocobnocmp K camoopzanu3ayuu u camoodpazoeanuio;

Jlucyunnunoi

1 Xumus

2 Dunocogus

2 Hauepmamenvuas ceomempus

1-4 Mamemamuxa

6 Meneoocmenm
Bapuamusnas uacms

7 IIpouszeoocmeennasn npakmuxa

7 Ilpaxmuxa no nonyyenuro nNpopecCUOHATbHBIX YMeHUil U
onvima NpogeccuoHanbHON OesmelbHOCmU (6 MoM  uucie
MEXHON02UYECKAs NPAKMUKA)

7 Hayuno-uccneooeamenscras paboma

8 Tocyoapemeennas umozosas ammecmayusi

IIK-16—cnocobnocms ucnoiv3oeams OCHOGHbIE 3UKOHbL

E€CHIeCMEBEHHbBLX Oucuunﬂuu,

Memoosl  MAMEMAMUYECKO20  AHANU3A U MOOCIUPOGAHUA,  MEOPEMUUECKO20 U
IKCHEPUMEHMANDHO20 UCCIE006AHUA NPU PerieHul nPodecCUOHANbHbIX 3a0aY
Hucyunnuno

/ Xumus

1-4 Mamemamuxa

2 Huocenepuas epaghuxa

2 Tonoepachuueckoe uepuenue

2,3 Hayvepmamenvnas ceomempus

2,3 Duzura

5 OcHOBbL MAMEMAMUYECKO20 MOOCIUPOBAHUS]

8 I'HA

Sawguma 661nyCKHOl KEANUDUKAYUOHHOU pAdOOmMbL, GKII0UAS
HOO20MOBKY K 3auyume u npoyeoypy 3aujunovl

7.2 Onucanue noKasaresieii 1 KpUTepueB OLUEHUBAHUS KOMIIETCHIH I Ha
Pa3/IMYHBIX 3Tanax ux GopMHUPOBaAHUS, ONHCAHNE IIKAJIbLI OLICHUBAHUSA

IMnanupye- VYpoBeHB OCBOCHHS OuecHou
MEIC HOC
PE3yJIbTaThI Heynosnerso- | Yaosnersopu- Xoporo OTtnuuaHO CPEACTBO
OCBOCHUA PUTENBHO TEJIBHO

KOMIICTCHIHH | (MuUHHUMAJTh (MHHUMATBHBIT (cpe rmit) (BbICOKHiT)

(MHAMKATO- | Helli He MOPOTOBBIH)

PBI JOCTHUXKE- | TOCTUTHYT)

HUS KOMIIEe-

TEHIINH)




OK-7 cnoco0HOCTBIO K CAMOOPTraHH3ALNH H CAMOOOPA30BAHUIO

3HATD: He Baazeer | Mmeer 3HaeT Hay4HyIO U | 3HaeT Ha | Pedpepar
- mayumyro u | SHAHIUIME O | MOBEPXHOCTHBIC ¢dmaocodckyro BBICOKOM YDOBHE
drocodekyo HAYMHOM W | SHAHWA O HAYMHOH | KAPTHHY  MHPA. | pavuyyso -
KAPTHHY MHDA; (umocohcxoi H ¢unoco(croi | MHOTOOOpA3HUC (rmocodickyio
MHOTOOGpasHe KAPTHHG MHp2; | KAPTHHC MMp3, O | KyIbTyp M DT -
— ulo MHOTO0Opa3HH wpBmmmanpi - B | KAPTHHY 1pa,
LMBHIH3ALMI B MHOTOOOpa3HH | KyIbTYp 5 H | ux MHOTO00pasHe
HX KYJBTYP W | MUBHIM3AIMH B WX | B3AHMOACHCTBHH, | KYIBTYP H
B3AMMOICHCTBH IUBHIM3ALMA B | B3aHMOJCHCTBUH, CIocoObI IUBHIM3AIMH B
o HX 5 0 cnoco0ax | OCyILECTBICHUA HX
_ crocoGer | B3AHMOZCHCTBH | OCYIICCTBICHHS COLHUATBHOTO " )
OCYIMECTBICHHS u, COI.[I/IaJ'II)H(zl“O B3aHMOJICHCTBHA :f;iﬁgiemmﬂﬂ’
COLHATBHOTO 0 Ccnoco0ax | BAUMOJCHCTBUS U | U peanu3anum
msamvoeiicrsn | OCYUIECTBICHIA | peaTmsaliu  CBOcif | CBOCH —pomn B OCY HICCTB/ICHHA
1 W peaTH3aLHH COI.[I/IaJ'II)H(BFO poiu B KOMAHAE; O | KOMaHIE, COHI/IaJlBH(v)FO
CBOCH pomm p | B3AUMOICHCTBH | SAKOHOJATEIBHBIX 3aKOHOJATCIILHBIC | B3aUMOJACHCTBUA
KOMAH/IE: 1" [v)eannsaunn H HOPDMATHUBHBIX | © HOPMATHBHBIC | y peanu3anuu
- 3axoHOmarens | CBOCH POMM B | dKTax, AKTEL, cBOGH pomm B
HbIC i | xomaHze: O | PCIAMCHTHPYIOIIH | PETMAMCHTHPYIOIL | 1o\ iar e
HOpMATHBHBIC 3aKOHOJATEIBH | X ACATEIBHOCTD | HC  ACATEILHOCTE IKOHOTATCTBHBIC
AKTBL, bIX U | BOOOXO3IHUCTBCHHO BOOOXO3AHCTBCHH - HOPMATHBHEIC
permavenrapy | HOPMATHBHEIX ro MPOU3BOACTBA; O | OTO AKTHI
i aKTax, COBPEMCHHOM MPOM3BOICTBA; ’
PErIaMECHTHPYFOIIL

NETENBHOCTD PETIAMEHTHPYIO | COCTOSIHHH, COBPEMCHHOC Mo TGSTCIBHOCTH
BOJIOXO03 SICTBC mux NCPCTICKTHUBBI H | COCTOsJHHC, BOZ[OXOSﬂfICTBeHH
HHOTO Z[GHTGJIBH(\)’CTB HpO6J'IeMI>I NCPCTICKTHBBI H oro
IPOM3BOJICTBA; Ezi[gXOS}II/ICTBeH pa3BuUTHA HpO6J'IeMI>I TPOH3BOICTEA;
-COBPEMEHHOE OKOHOMHKH " | pasBUTHA COBpEMEHHOE
COCTOSIHEE, MPOU3BOCTBA MCHC/KMCHTA, IKOHOMUKH | rosme
nepcrekTiBel 1 | -0 COBPCMCHHOM | OCHOBHBIX 3a1a4aX | MCHCIKMCHTA, HepCHeKTI/;B oo
Hp06J'IeMI>I COCTOsJHHH, NpPCaANPUATHH OCHOBHBIC 3%1:2[3‘{1/[ po SIIEMEL
Pa3BHTHA NCPCOCKTUBBI H | OTPACIIH B | IPCANPUATHH P —
sKoHOMEKE 1 | TPOOICMEI YCIIOBHSIX PHIHKA. oTpaciu B EKOHOMHKH u
MEHEDKMEHTA, PasBUTHA YCIOBHAX PBIHKA. MCHEKMEHTA
OCHOBHBIC JKoHoMMIH i OCHOBHBIE 3a/:;aqn
anaun MEHEHKMEHTA, =

9 OCHOBHBIX TIpCANPHATHH
MPEaNPUATHH oTpacim B
OTpacu g | JAAAAX YCTIOBHAX PHIHKA
YCTOBHAX TIPCATPITIH '
DBIHKA. oTpacnu B

YCIOBHAX
PBIHKA.

YMeThb: He yMeeT: | Ymeer: YmMeer: Ha | Ymeer: Ha Pe(bepaT
- HCIOIB30BATH | HUCIOIB30BATH HA HH3KOM YPOBHE | JOCTATOYHOM BBICOKOM  YPOBHE | (“aMoOCTOS
SHAHHC 3HAHKC HCTIOJI30BATh YpOBHE HCTIOT30BATh
MEKKYIBTYPHO | MCHKKYIBTYPHOT | SHAHHC HCTIOJTb30BATh 3HAHKC TEJIBHBIC
o 0 Pa3HOOOPA3Hs | MEXKKYIBTYPDHOTO | 3HAHHE MesKKyTETypHOTO | PAOOTHI
pasHOOOpasus of0mecTBa TpH | pa3sHOOOpa3ms MCKKYJIBTYPHOTO | Pa3HOOOpasHA
obmecrsa mpu | OOLICHHH, obmecrsa npH | pazHooOpasus obmecTsa  IpH
OOIICHAM, HCHOJIb30BATh o0ImeHHUMY, o0mecTBa mpHu | OOIICHHH,
- HCIOTB30BATH | CTIOCOOBI HA HHU3KOM YpPOBHC | OOINCHHH, HCIIOIh30BaTh
CIIOCOGH OCYIICCTBICHHSL | UCTIOTH30BATh HCTIOJTb30BATh CrocoObI
OCYILICCTBICHHs | COLHMAIBHOTO CIIOCOOBI CIIOCOOBI OCYIICCTBIICHHUS
COIHMATLHOTO B3aUMOICHCTBH | OCYHICCTBICHHUS OCYIICCTBIICHHS COLHATBHOTO
B3amMoeticTer | A M PCATM3alMHU | COUMATBHOTO COLHUATBHOTO B3aUMOICHCTBUS
A M peaTH3AIMH CBOCH poaM B | B3aMMOJCWUCTBHA H | B3aUMOACHCTBUS u peanuzanuu
CBOGH ponm B | KOMAHIE peammzanuu  CBOEH | u peamu3anyu | CBOGH poam B
KOMAHIE, CAMOCTOATCIIbH | POJIMK B KOMAHJIC, | CBOCH pOTH B | KOMaHiE,
- caMOCTOsTenp | © M TBOPHUCCKH | CAMOCTOSTCIBHO ¥ | KOMAHIC, CaAMOCTOSITEITHHO
HO ¥ TBOPYCCKH | MCTONB30BATH TBOPUCCKH CAMOCTOSITETHHO " TBOPUCCKH
HCTIOTB30BATD TCOPETHUCCKHE | HCIOJIb30BAThH u TBOPYCCKH | HUCMOJIb30BATH




TCOPETHYCCKHC | 3HAHUA B | TCOpETHUCCKHE HCTIOJIE30BATh TCOPCTHICCKHE
3HAHUA B | mporiecce 3HAHHA B IPOLECCE | TEOPETHUCCKHE SHAHUA B
nporLecce NOCICAYIOWEr0 | MOCJEAYIOIIEro 3HAHUA B | mpouecce
TMOCTCAYIOMETO | OOYUCHHA B | 0OyUCHHUA B | mpouecce TOCTICIYFOIICTO
O0yUCHHAA B | COOTBETCTBHH C | COOTBETCTBHH ¢ | mocmenyrowero 00yUCHHASL B
COOTBETCTBHH C | YUCOHBIM VICOHBIM IUTAHAMH | OOVUCHHA B | COOTBETCTBHH C
YUCOHBIM TUIAHAMHA MOATOTOBKH COOTBCTCTBHH  C | YUCOHBIM
TJIAHAMH TMOATOTOBKH 00y4aromIero. VICOHBIM TJIAHAME
MOATOTOBKH 00yHaroIero TUIAHAMH MOATOTOBKH
00yJaroImero. TOJTOTOBKH 06yUaoIero.
00y4aromniero.
Baagern: He Bnagpeer: Brnaneer Ha Hu3koM | Brageer Ha | Brageer Ha | Pebepar
- OCHOBAMH | - OCHOBAMH | YPOBHE: JOCTaTOUYHOM BBICOKOM YPOBHC. | [ efic-
drnocoderux ¢dunocoPerux - OCHOBAMH | YPOBHE: - OCHOBaMHU sanaHus
SHAHMIA; 3HAHHUH, ¢umocoerux - ocHoBaMH | (prmocoekux
- HABBIKAMH | - HABBIKAMHU | 3HAHHIA, ¢urocohckux 3HAHUH;
OpraHm3amuy W | OPraHM3ALMH X | - HABBIKAMH | 3HAHHIA, - HABBIKAMH
KOOPIHHALIHH KOOPIHHALIAH OPTaHH3ALUH H|- HABBIKAMHM | OPTaHH3aLHH H
B3aMMOIcHicTBH | B3AMMOJCHCTBH | KOOPIMHAIIMH OPTaHH3AUMH ¥ | KOOPIMHALUH
q Mexay | 1 MEXKIY | B3AaUMOICHCTBHA KOOPAHHALIMH B3aHMOJCHCTBHA
TFOIBMH, TFOABMH, MEKIY ~ JEOABMH, | B3AUMOACHCTBHS | MCKIY IFOJbMH,
KOHTPOJIS u | KOHTpOIA H | KOHTPOJI H OLCHKH | MEXIY JEOObMH, | KOHTPOJA H
OIICHKH OLICHKH 3¢ pexTuBHOCTH KOHTPOJIA H | OLCHKH
s¢pexTHBHOCT 3((QEKTUBHOCTH | ACATCIHLHOCTH OLICHKH 3¢ perTUBHOCTH
H JeATeIbHOCTH | ACATETBHOCTH IOPYTHX; 3 exTHBHOCTH JOCATCIBHOCTH
JPYTHX; JOPYTHX, -criocobaMu JICATCIBHOCTH JOPYTHX,
- cmocobamu | -cmocodamu pacueTa OCHOBHBIX | OPYTHX; -crioco0aMu
pacuera pacuera SKOHOMHYECKHX M | -criocodaMu pacuera
OCHOBHBIX OCHOBHBIX VIPABICHYCCKHX pacuera OCHOBHBIX
IKOHOMHUCCKHX | IKOHOMHUYCCKHX | IOKA3aTeTIeH, OCHOBHBIX SKOHOMHYCCKHX U
" H HCTIOTB3YCMBIX TPH | SKOHOMHYCCKHX M | YIPABICHUSCKAX
yhpaBicHyeckn | YIPABICHUYCCKH | MPOCKTHPOBAHMH, VIPABICHYCCKAX | MOKA3ATCIICH,
X mokasareneif, | X TMOKA3ATCICH, | CTPOUTCIBCTBE, MOKA3ATEICH, HCTIOJTB3YEMBIX
HCTIONB3yeMbIX | HCTONB3YEMBIX | OKCIUIYATAUMH M | HCIIOIb3YCMBIX pH
pu npu PECKOHCTPYKIHH npH MPOCKTHPOBAHHH,
IPOCKTHPOBAHK | MPOCKTHPOBAHHM | BOZOXO3SHCTBCHHBI | MPOCKTHPOBAHHH, | CTPOMTCILCTBC,
u H, X O0BCKTOB; CTPOUTEIILCTEE, JKCIUTyaTallHd |
cTpouTenseTse, | CTPOMTCIBCTBS, | -HABBIKAMH JKCIUTyaTAMA W | PEKOHCTPYKIHH
IKCIUIyaTamuy | JKCIULyaTALMH U | CAMOCTOSTC/IBHOTO | PCKOHCTPYKLHH BOJOXO3AHCTBCHH
" PCKOHCTPYKUHH | OBJAJCHUS HOBBIMH | BOJOXO3SIHCTBCHH | BIX OOBCKTOB;
PCKOHCTpYKIiy | BOAOXO3HCTBCH | 3HAHMAMH mo | BIX OOBEKTOB; -HABBIKAMH
BOJOXO3AlCTBe | HBIX OOBCKTOB; | TCOPHM 3KOHOMMKH | -HABBIKAMH CaMOCTOSTEIIBHOT
HHBIX -HABBIKAMH H MCHCDKMCHTA B | CAMOCTOATCIIBHOT | O OBIIAJCHHSA
OGBEKTOB; CAMOCTOATCIIBH | BOJOXO3AHCTBCHHO | O OBJIAJCHHSA | HOBBIMH
- HABBIKAMHE | OTO OBJIAJACHHS | M CTPOUTCIBCTBC M | HOBBIMH SHAHUAMH o
camocTosTensy | HOBBIMH MPAKTHKE ec | 3HAHHAMH no | Teopun
OTO OBIAJCHHMs | SHAHMSAMH  TO | PA3BHTHA TCOPHH SKOHOMHKH H
HOBBIMHE TCOPUH SKOHOMHKH H | MCHC[UKMCHTA B
SHAHMSMH o | JKOHOMHKH U MCHEUKMCHTA B | BOAOXO3AHCTBCHH
TCOpHH MCHEDKMCHTA B BOJOXO3AHCTBCHH | OM
JKOHOMHKH ¥ | BOJOXO3SHCTBCH oM CTPOHMTEIBCTBE U
MEHEIKMEHTA B | HOM CTPOUTECIILCTBE W | MPAKTHKE ee
BOJ0XO03 SIUCTBE CTPOHUTCIIBCTBE TPAKTHKC €C | pasBUTHA
HHOM H TPAKTHKS ©e pas3BuTHA
CTPOHTENLCTBE | PASBHTHA
H TPAKTHKE ce
Pa3BHTHS
IIK-16 — «CmoCOOHOCTBIO HCMOJIb30BATH OCHOBHbIE 3aKOHBI €CTeCTBEHHOHAYYHBIX

AUCHUILIIMH, ME€TOAbI MATEMATHYECCKOI0 AHAJIH3A H MOACJTHPOBAHUA, TCOPETHUYECCKOI0 U

IKCHCPUMEHTAJIBHOI0 HCCJICA0BAHUSA NPU PEHICHHUH HpO(l)eCCI/IOHaJIbeIX 3agau

3HaTh:

He BIIAACCT
SHAHUSMHA 0

Nmeer
TIOBEPXHOCTHBIE

3Haer
HOPMATHBHYK) H

3HaeT Ha BBICOKOM
YpOBHE

Pedepar




'HopMaTI/IBHa}I HOpMaTI/IBHOvI\/’I " | 3HAHHA 0 | TCXHAICCKYIO HOPMATHBHYHO " KOHTpO JIb
U TEXHUYCCKAS TCXHHYICCKON HOpMaTI/IBHOUI\/'I " | JOKYMCHTAIWA IO | TCXHHICCKYHO HbIE
JOKYMEHTALMA JAOKYMCHTAITHL TEXHUICCKOH SKCIUIYaTALHH, JOKYMCHTAIKA TIO
10 1o MOKYMCHTAIMSL ~ TIO | TCXHHUECKOMY SKCIIIYATATIE, paboTsI
SKCIUyaTamuy, | OKCIUIYATAlMH, | OKCIUTyaTaLHH, OOCIY)KHBAHHIO, | TEXHHUYECKOMY (komoK-
TEXHIYECKOMY TEXHUIECKOMY TCXHHYCCKOMY PEMOHTY 00CTIyKHBAHHIO, BUYMBbI)
00Ty KHBAHHEO, | OOCIY)KHBAHHIO, | OOCIY’KHBAHHIO, MCIIHOPATHUBHBIX | PEMOHTY TecTupos
PEMOHTY PEMOHTY PCMOHTY 00BCKTOB, MCIIHOPATHBHBIX aHMe
MC/IHOPATHBHBIX | MC/HODATHBHEIX | MCIHOPATHBHBIX TIOPSIIOK 00BEKTOB; MOPSIZIOK
OOBCKTOB, O0OBCKTOB, OOBCKTOB, oopmucHIA oopmucHIA
— Iopsamok HE BIAJCET | O TIOPSAKE | OTYETHOH, OTUCTHOH,
o(hopMICHHS 3HAHWSIMH o | odopmneHmsa TEXHUYCCKOH, TEXHUYCCKOH,

OTYETHOH, TOPSIKS OTYCTHOH, HOPMATUBHOM HP | HOPMATHBHOM H pa
TEXHIHUECKOM, oopmucHIA TEXHHYECKOH, aCTIOPSIUTEIIBHON | CTIOPSIAUTEIBHON
HOPMATHBHOM OTYCTHOM, HOPMATHBHOM M pac- | JOKYMCHTAIMH. JOKYMCHTALUH.
H PaCTIOPSIATE TCXHHYICCKOH, TIOPSAUTETBHON
TILHOLL HOPMATUBHOU JOKYMEHTALMH.
JOKyMcHTarmy, | H PACTIOPATUTCIIb
HOH
JIOKYMCHTAIIHIL
YMeTh: He YMEET | YMEET HA HH3KOM | YMEET HA | YmeeT Ha BRICOKOM | KOHTPOJIB

— Onpexemrs | ONPECIATH VPOBHE  OTPEACILITH | JOCTATOMHOM VPOBHE HBIE
ACTOMHHKH, HCTOYHHKH, HCTOYHHKH, VpOBHE OIIPETCIIITH
TIPOBOTHTh POBOIHTH MPOBOTMT  TIOHCK | OMPEICTATH HCTOUHHKH, paboThI
[OHCK ¥ AHATM3 | TOMCK H aQHATM3 | W aHATH3 HCTOYHHUKH, HPOBOAHUTL  TIOHCK (x0mI0KB
HHPOPMALIHH, uHpopMarmy, HH(OpMATIHH, NPOBOIMTH TIOMCK | U aHamH3 | UYMBI)
HEOOXO MO HEOONO MO HEOONXOMEMOM ~ JuIA | | anam3 | mHpOpMAIHH, Keiic-
Jinivs At ocymmecTeIcHuA Ipod | mH(OpMAarH, He0OXOMMMOHR 1t 3anaHus
OCYIUCCTBIICHHs | OCYIICCTBICHHS | CCCHOHANBHOM HCOOXOTUMOH 11 | OCYIICCTBIICHHS T
npodreccrorans | TPOQCCCHOHATBH | ACATCIBHOCTH, OOPM | OCYIICCTBICHHS TPO(JECCHOHAITHHO eCTHPOB
HOI o JIATH OTYETHYIO, | IPO(CCCHOHANE- | M aHue
JCSITCIBHOCTH, JEATETIHOCTH; O | TEXHHYCCKYIO, HOH nesremsHOCTH; oo | Pedepar
—  Odopwmrs | bopMmTh HOPMATHBHYIO U JICATETIHOCTH, pmare oTdeTHYIO, | CamMocTos
OTUCTHYIO, OTUCTHYIO, pacTiopsMTENbHYI0 | 0(hOPMITITH TEXHHUYECKYIO, TeLHBIC
TEXHHYECKYO, TCXHMCCKYO, JIOKYMCHTAILIHEQ, OTHCTHYIO, HOPMATHBHYO U pa 5
HOPMATHBHYIO M | HOPMATHBHYIO H TCXHHYCCKYO, CIIOPSUTEILHY O PaboTEI
pactiopsiutenbi | PACTIOPATMTCIEH HOPMATUBHYIO U JIOKYMCHTALIUEOQ.

VIO ALY pacnopsiauTenh-
JOKyMcHTamko, | AOKYMCHTALIHEO. HYIO
JIOKyMCHTAIIHIO.

Buaagern: He BraneeT | Boageer ma mmskom | Brameer HA | Bmageer Ha | TecTupos
R HOZ[FOTOBK.’:I HABBIKAMH YPOBHC HABBIKAMH: J0CTATOYHOM BBICOKOM YPOBHC aHue
OTYCTHBIX, — IloaroToBku | — TToaroToBku | YpOBHE HABBIKAMM:
MPOU3BOACTBEH OTYCTHBIX, OTYCTHBIX, HABBIKAMH —_ Tlo JITOTOBKH
HBIX MPOUBBOACTBEH | MPOU3BOACTBEHHbIX | — [lOATOTOBKH | OTUYECTHBIX,
JOKYMEHTOB, HbIX JOKYMCHTOB, OTYCTHBIX, TPOU3BOACTBCHH
yKaSaHI/Ifl, JOKYMCHTOB, YKBSaHHfI, TIPOCKTOB | MPOU3BOACTBCHH BIX JOKYMCHTOB,
IPOEKTOB YKa3aHHH, NPUKA30B, BIX JOKYMCHTOB, | YKA3aHHH,
MPHKA30B, MPOEKTOB pacnopspKeHui, YKa3aHHUH, MPOEKTOB
pacmopsokeHui, | TPHKA30B, JIOTOBOPOB 1o | MPOEKTOB TIPHUKA30B,
JIOTOBOPOB  TO pacnopspkeHHM, | Bompocam, TIPUKA30B, PaCTOpsDKCHUIM,
BOIIPOCAM, JOTOBOPOB MO | BXOIAIIMM B | pacHOpsDKCHUM, JIOTOBOPOB o
BXOAAIMM B | BOTIpOCaM, KOMIICTCHITHIO; JOTOBOPOB  IIO | BOIIPOCAM,
KOMITCTCHIMEO, | BXOZALIHM B|— TToaroToeku | BOIpOCaM, BXOAIIHM B
— Tloaroroska | KOMICTCHIHIO, 3AKTFOYCHUA 0 | BXOIAIIUM B | KOMICTCHIUIO,
3AKIIIOUCHUS O | — HOI[FOTOBKI/I MCIIHOPATHBHOM KOMIICTCHITHIO, — HOZ[FOTOBKI/I
MCIIHOPATHBHO | SAKIFOUCHHA O | COCTOSIHHH 3¢MCIIb. — TloAroToBKH | 3aKIFOUYCHHS 0
M COCTOSHHH | MCIHOPATHBHOM 3AKIFOYEHHS O | MEJIMOPATHBHOM
3eMeEb. COCTOSIHHH MEMOPATUBHOM | COCTOSHHH

3EMEITb. COCTOSTHUH 3EMEIb.

3CMCJIb.




7.3 TunoBble KOHTPOJIbHBIC 33JaHUSl WJAM HHbIE MaTepHAJIbI,
He0OX0AUMbIe /IS OUECHKH 3HAHWii, YMEHMIi, HABbIKOB, XapaKTePHU3YOIIHNX
sransl GopMHUPOBaHUS KOMIETeHUHI B nmpouecce ocsoenuss OIIOII BO

KOHTpOnb 0CBOCHHS AMCLHUIIINHBI K XUMHUSD» MPOBOJUTCS B COOTBETCTBUU C
[Tn KyOoI'AY 2.2.4 «@ono oyenounwix cpeocmey.

Texkymmii KOHTPOJIb TO JUCHUIIMHE «XWMHUS»  TO3BOJSICT OLEHUTH
CTENEHb BOCIPUATHS YYEOHOr0 Marepuaia U MPOBOAMTCS NJisl OLICHKH 3HAHWIA,
YMCHHI, HABBIKOB W ONbITA JCATCIBHOCTH, XaPAKTEPU3YIOLIMX  ATarbl
(dhopMupoBaHus KoMIIeTeHIMA B nporiecce ocBoenust OITOIT BO

Texymmii KOHTPOJIb MPOBOAMTCA KAaK KOHTPOJIb TEMATHYECKHUM (MO0 MUTOraM
WU3YUYCHUS ONPEICJICHHBIX TEM JUCHMIUIMHBI) W PYOESKHBIA  (KOHTPOJb
OTPEACTIEHHOTO Pa3feiia WA HECKOJIBKUX Pa3JeioB, MEPE] TEM, KaK MPUCTYIHATH K
U3YUYCHUIO OYEPEAHON YacTu y4yeOHOro marepuana). Pe3ynbTaTel TEKYIIErO
KOHTPOJIS. KCMOJIb3YHOTCS TPH MPOBEACHUN MPOMEKYTOUHOM aTTECTALMH.

Keiic-3apanns k 1adopaTtopHbiM padoTam

Keiic-3apanne no reme Ne 1 « Knnaccel HeOpranu4ecKkux COeAMHEHUi»

Onbit. [oryyenue cpeaHux coJieii

a) PeaktuBbl: pacTBOp xyopuaa Oapust 1 H., pacTBOp cynbdara Harpus 1 H.,
npoOrpKa

Hanmute B mpobupky 3-4 kamnm pactBopa xsopujga Oapusi, 100aBuTh 3-4
KaIlJIi pacTBOpa CyJib(ara u HaTpHsL.

0) PeakTuBbI: pacTBOp cyib(dharaMem 1 H., IIMHK METATTTHYECKIIA, TPOOUpKa

Hanute B mpobupky 3-4 kanim pactBopa cyib(dara meau, OpoCUTh KyCOUEK
[IUHKA.

B) PeakTuBBI: HACBILICHHBINA PACTBOP MMIPOKCUIA KAJIBLMS, OKCU YIIIEpoaa
(IV), ammapar Kunna

Hamute B mpoOupky mo 1/3 oObeMa pacrBopa THAPOKCHAA KalbLHs
(M3BECTKOBAsl BOJA) U MPOMYCTUTh Yepe3 Hero okcup yraepona (1V) (yriekucbiii
ra3) u3 arnmnapara Kurmna 10 nosiBIeHust MyTH.

3axanue. 3anuch JAHHBIX ONBITA.

1) OTmMeThTE U3MEHEHHUS B TPOOMPKAX B XOJ€ MPOBEACHHUS OIBITOB.

2) HanumuTe ypaBHEHMS XUMHWUYECKUX PpEAKIMid, MPOTEKAIOIUX B
npOOHpKaAX.

3) Iox kaxmoil U3 peakuuii yKaKuTe MPU3HAK PEAKLMH (HanpuMmep, Oelblii
0CaJI0K, 00€CIIBEUMBAHUE U T.I1.)

4) HazoBuTe BCE MPOMYKTHI PEAKIIUH, 38 UCKIIFOUEHUEM BOJIBI.

5) CodopmyaupyHTe BBIBOA: PEAKLMIMHM, MEXKIY KaKUMH KllaccaMmu






3.

4

9.

e A

H3smepenue o6vema evloenusuie2oca 6000pooa
[To OKOHYaHMM PpeaKIUU CIACAYET NOA0KAATH 3-5 MHH, 4TOOBI ra3 B mpudope
MPUHSIT TEMIIEPATypPy OKPYKAIOIMIEr0 BO3AyXa. 3aTEM OMYyCTUTE YPABHUTEIIbHbIN
COCYyJl JI0 YPOBHS BOJbl B TpPajydpOBAaHHOM, W, €CAM B TE€YeHWE | MHH HE
HaOJIOAACTCS U3MEHEHHMSI YPOBHS, 3alUIINTE YPOBEHb BOJbI B I'PaTyHMPOBAHHOM
cocy e nocie peakuu (V,).
O6bem BeiienuBIIErOCS Bogopoaa: V(H,) = (V,) - (V)

3anuce OAGHHBIX ONbIMA U pacueniol

Macca metamia, m, T.
3
YPOBEHB BOABL A0 PeaKLun, Vi CM.
3
YPOBEHB BOJIBI ITOCIIE PEAKIAH, V) , CM".

O0BeM BbLIETUBLIETOCS Bogopoaa, V=V, - V, oM.

Temnepatypa, t °C.

Ab6comrornas temneparypa, T, K (273+t °C).

ATtMmocdepHoe naBieHue, Py,

JlaBjaeHue HACHIIIEHHOTO BOJSIHOTO Mapa MpH JaHHO# TeMreparype (cMm.TadJ.

HUXKE).

[TapumansHoe napnenue Boaopoaa, P(in) = P — P(ino).
Pacuem monapnoii maccovl IKGUBANEHMOE MEMALIA OGYMA chocobamu.

1.Beiuuciante Maccy BBITECHEHHOTO BOJI0poaa (m) nmo ypaBHeHuto Kianelipona
- Menneneesa P(H,)V(H,))=(m|M))RT (R=831 Jok-MONB/K ™, WiTH

3 ¥
R = 62363,7 cm™MM. pT. cT/Monb-Tpax). [locie 3Toro paccunTtailte MOJIIPHYIO
MAacCy SKBUBAJICHTOB, UCHOJB3Yys 1—€ MareMaTH4eCcKOE BBIPAKEHUE 3aKOHA

OKBHUBAJICHTOB.

2.PaccunTaiite 00heM BBIICIUBILIETOCS BOIOPO/A MPH HOPMAIBHBIX YCIOBHUSIX
(Vo) mo ypaBHeHuto KianeipoHa: Vof% Vb, H% npu Py = 760 mMm. pT. CT.,
0

273 K. 3Has MoJApHBIE O0OBEM HKBHBAJICHTOB BOJOPOJA, paccuuTaiiTe
MOJIIPHYIO Maccy MeTajia (2-¢ BRIp&KEHHE 3aKOHA SKBHBAJIEHTOB ).

Tabnuma. /laBneHne HaCBIIEHHOTO BOASHOTO 11apa B PABHOBECUU C BOAOH

Temnepatypa, °C | Jlanenue napa, I1a Temneparypa, JaBnenne mapa, Ila
(MM pT.CT.) °C (une precr.)

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)

Boruucnute abCONMIOTHYIO M OTHOCUTENBHYIO MOTPEIIHOCTH OMbITA.
Abcontomnaa nozpeutnocme d;:

di = Moo - Moguer), THE Magomy — CPEIHEC 3HAUYECHHE MOJIIPHOM MAaCCh
SDKBUBAJICHTOB 1IMHKA, PACCYMTAHHOE TI0 JKCICPUMEHTAIBHBIM JAHHBIM,
I/MOJTb.

M (uery — 3HAYEHHE UCTUHHON MOJIAPHOM MacChl SKBUBAJICHTOB LIMHKA, I/MOJIb.

OmmuocumenvHasa nocpeutHocme, d, %:

d,%:L-loO%.

3K(ucm)

Bwi6oo:

Keiic-3apanmne no teme Ne 2 «OCHOBBI XMMHUYECKOI TEPMOAUHAMHKID)

(JHepreTuka XUMHYECKHUX MPOLECCOB)
A) OnpenesieHue HANPABJCHHOCTH NMPOTEKAHUS NPoLecca
1. Ucnonb3ys cnpaBOYHBIE JAHHBIE TAOJMLbI, OMPEACTUTE U300apHBINA TEMIOBOH

3 dext AHozgg XAMHWYECKON PEaKIMM BAIEr0 BapUaHTA
C2H4(r)+ 302@) <—>2C02(r) + 2H20(>K)

Cnenaiite BbIBOJ O BbIIeJCHHM WJIH MNOIJIOIIEHHHM TEMJOThI B Mpolecce
peakium.

2. Onpenenmre W3MEHCHHUE SHTPONUU AS%0s B XOME XHMHUECKOM peaknuu,
NPOTEKAIOWEH NPH CTAHJAPTHBIX YCIOBHUSIX B HJACATBLHOM Ta3000pa3HOM
coctosHud. QOBSICHHTE 3HAK H3MEHEeHHUSs Asozgs B pe3yJbTare JAaHHOM
peakium.

3. Onpenenute uaMeHeHue 3Hepruu ['mno6oca AG’55 B XOJI€ XMMHUYECKOI peaknumy,
UCIOJIB3Ys CIIPABOYHBIE JaHHbIE TaOmubl. 110 3Haky uameHeHus sHeprumn ['mb0ca
AG’ys cenaiiTe BBIBOX O BO3MOMKHOCTH CaAMOTPOU3BOJILHOIO NMPOTEKAHUSA
peaxium.

Ta6m/1ua CTaHI[apTHbIe SHAYCHUA TEPMOANHAMNYCCKHUX BCIIMUUMH HEKOTOPLIX BCIICCTB



Bemectso | CocrosiHue AH0298, K/l AGozg& K/ Sozgg, Jx/monp K
MOTb MORE
C,H; r 226,750 209,200 200,820
NO r 90,370 86,690 210,200
C,H, r 52,280 68,173 219,450
NH; r -45,190 -16,647 192,500
CH, r -74.850 -50,830 186,190
CO r -110,520 -137,270 197.910
CO, r -393,510 -394 380 213,650
H,0 r -241,830 -228,590 188,720
H,0 K -285,950 -237,190 69,940
N, r 0,000 0,000 200,000
H, r 0,000 0,000 130,590
0, r 0,000 0,000 205,030
Cl, r 0,000 0,000 222.950

NH4NOs»

b) «Onpeaenienue TenioBoro 3ppexra npouecca pacTBOPEHUs!

OobopynoBanne u marepuajbl 1. Hutpar ammonuss NH4NO;. 2. Crakansl
(250-300 mm). 3. TepMOMETP, YKPEMJIEHHBIN B IITATUBE.

BeinmostHenune. B crakaH Hayeldte HEMHOTO BOAbL. ONyCTUTE TEPMOMETP,
MOTPY3UB €r0 MAPUK B BOAY. 3aTEM BHECUTE B CTAKAH HECKOJIBKO JIOXKEK MEITKHX
KPUCTAJUIOB HUTpara aMMOHHUs. TE€PMOMETD MOKA3bIBACT CUJIBHOE TOHMKEHUE

TeMIeparypbl pacTBOpA.

NH4NO3(KP) + l’leo = NH4NO31’]H20

3apanme. Ykaxure 3Haku (>0,<0) Q u AH npouecca pacTBopeHus

NH4NO:;,

Keiic-3apanne no teme Ne 2 «3aBHCHMOCTH CKOPOCTH XHMHY€ECKOi peakuuu

OT KOHHCHTPALIHHU Ppearupyromux BCIECTB B JAHHLIX YCJI0BHAX)).
OneiT 1. 3aBHCHMOCTB CKOPOCTH PeAKIHH OT PAa3JIHYHBIX (PAKTOPOB

A) OT KOHLIEHTPALMH PearupyoIHX BelecTs

PeakTuBbl u 00Opy10BaHHE: PACTBOP CEPHOW KHUCIOTHI 2 H., PacTBOp
tuocynbdara Hatpust (Na,S,0;) 1H., AMCTHIUNIMPOBAHHAS BOJA, YETHIPE MEPHBIC
npOOUPKH, KaNENbHULBI UJTH MTUTETKUA, CEKYHIOMED.

Tuocynedar HaTpust pearMpyer C CEPHOH KHUCIOTOH MO CIAEAYIOLIEMY

YPABHEHUIO PEAKIIVH:

N&28203 + HzSO4 = N&zSO4 + SOZ + Hzo + Sl,




[Ip3HakoM MpOTEKAOUICH peakuuu sBISETCS O00pa3oBaHWE MYTH MPH
BBINIAJICHUM CEPBI B 0CAJIOK.
JIis MpOBEICHUS OMBITA B YETHIPEX MPOOMPKAX TPUTOTOBBTE PABHBIE OOBEMBI

PAcTBOPOB THOCYJIb(ara HATPUS PA3IMYHOM KOHUEHTPALMK, JUIsl 3TOTO BHECUTE B
npobupku 4, 6, 8 n 12 kanens THOCYAb(paTa U T0BEAUTE 00BEM B TPoOHpKax A0 12
Karnesb, J00aBUB B KOKIYIO BOJY, KaK yka3zaHo B TadauIe 1.

3arem B 1-10 mpoOupKy no0aBbTe 1 Kamiro CepHOM KUCIOTHI, OAHOBPEMEHHO
BKIIFOUMB CeKyHaoMmep. llpocneamte, 4roObl Kamigs HE mMonajga Ha CTEHKH
OPOOUPKH.

Kak TOMbKO MOSBHUTCS MYTh, BBIKITIOUMTE CEKYHAOMED, U 3aHECUTE PE3YJIbTAT
B TaOmuity 1.

[ToBTOpUTE OMBIT C 2, 3 W 4-ii TPOOUPKAMH.

3ananue. 3anuch JAHHBIX ONBITA.

1) 3anecuTe B TAONMILY NaHHBIC, TPOBEACHHBIX HCCIEA0BAHUI

Tabnuna - JlaHHbIE OMNbITA

Ne KomuuecTBo kanenb Obmee | OTHOCHTENL- | Bpems OTtHOCUTEB

npo- YHUCJIO | Has KOHLIEHT- | MOSIBJICHHsI | Hasi CKOPOCTh
Pacteop | H;O | Pactsop Karejb | pamusi. MYTH, peakuuu

6HpKH Na28203 sto4 Na28203, t, CEK B

V06Lu. COTH. l/t, CCK

1 4 8 13

2 6 6 13

3 8 4 13

4 12 - 1 13

2) PaccunTtaiiTe OTHOCUTENBHYIO MPAKTUYECKYHO CKOPOCTh PEAKIUK IS
KaKAoro ciyyvas (1/t), 3Has BpeMs peakuuu. 3aHECUTE B TaOJIULLy.

3) PaccunTaiiTe OTHOCHTEIBHYIO KOHLIEHTPALMIO THOCYJIb(aTa: MpUHUMAs
KOHIICHTPAIMIO B epBOH NpoOupke ¢ 4-a KarisiMu Coyp, = 1, ¢ 6-10 KamasamMu — Copy
= 1,5 u T.4. 3aHECUTE TaHHBIE B TAOJIHILY.

4) IocTtpoiite rpadmk 3aBUCMMOCTH OTHOCHTEIIbHONW MPAKTUYECKONH CKOPOCTH
PEAKIMK OT OTHOCUTEIBHOW KOHLEHTPALMKU THOCYJIb(aTa HATpusl, OTKIIAAbIBAS
sHavenns 1/t mo ocn X 11 Cypy. O OCH Y.

5) ChopmynupyiTe BHIBOA 0 3aBHCUMOCTH CKOPOCTH PEAKIHH OT
KOHIEHTPALNH THOCYIb(aTa HATPHS NPHU JAHHBIX YCJIOBHSAX.

OnpbIT 2. 3aBHCHMOCTHh CKOPOCTH PEaAKIUU OT TEMIIEPATYPhI

H3yunTe Ha npUMEpPE PEAKLIMK B OMBITE 1.



BoimosiHenne. s 5Toro B TepmocTar ¢ temmeparypoii Ha 10 °C Bbimre
KOMHATHOH TEMIEPATypbl MOMECTUTE 2 NpOoOWpKM: oaHy ¢ 4 KamssmMa 1 H
pacTBopa THOCYJb(paTa HATpUs U 8 KAIUIIMH BOJBI, B APYTYI0 — C OJHOM Karien
CEpHOM KUCNOTHL. Yepe3 5 MUHYT cMemaiTe cOaepKUMOoe MPOOUPOK U OTMETHTE
BpPEMS MOSIBJICHUS MYTH.

ITosropure ombiT mpu Temmeparype Ha 20 ° uw 30 ° Bbllle KOMHATHOM
TEMIIEPATYPHI.

3aganue. 3anuch JAHHBIX OMNbBITA.

Pe3ynbrarel BHECUTE B TAOIWILy W TOCTPOMTE rpadmK 3aBUCMMOCTH CKOPOCTH
peakumu OT TeMneparypsl. Paccuuraiite 3Ha4eHUE NPAKTHYECKOTO
TEMIEPATYPHOTO KO3(PPULIMEeHTa, NCONB3Ys nMpaBuio Bant-I'odda.

OnbiT 3. BiausiHume nNpPHPOABI PpearupyrinuX BelIeCTB HAa CKOPOCTH
XHMHYECKOH peaKkiuu

Beimoanenne. B 1se poGupku npuneiite mo 2 cM® pactopa KMnO, 1 2-3
KaIlJIi pacTBOPA CEPHOM KUCIIOTHL. 3aTeEM J00ABbTE B MEPBYIO —
CBCIKEMPUTOTOBJIEHHBIN pacTBOP Na,SOs, a BO BTOpyro Na,SOy.

3aganue. 3anuch JaHHBIX ONbITa. OTMETHTE, B KAKOW TPOOUPKE
NPOUCXOANT U3MEHEHHE OKPacku pacTBopa. C(HopMyJIMpYHTE BBIBO O BIMSIHUA
OPUPOJIbI PEATHPYIOIIMX BEIMIECTB HA CKOPOCTh XUMUYECKON PEAKIIMH.

Boinosinure pacuerHoe 3aaaHue no reMe «CKOpOCTb XUMUUECKUX PEaKLIUID

ATMOchepHbIe 3arpsi3HeHHs MOCTENIEHHO YHUYTOXKAIOT 3aLIUTHBIA O30HOBBIN CIIOH 3eMIIH.
O30HOBOMY CJIOI0 yTPOXKAIOT, MOCTYHAOINUE B aTMOchepy PTOpUpOBaHHBIE U XJIOPUPOBAHHBIE,
yranesonopoasl — ¢peon, Hanmpumep CCI3F, CClF,, CCIF;. OHM XUMUYeCKH CTaOWUJIbHBI B
HIDKHHUX CJIOAX aTMoc(epsl, HO B cTpaTtochepe moa AeiCcTBUEM yIbTPadHOIETOBOTO U3IYUIECHUS
ConHua pazpyLiaroTcsi, BbIIENsISI aTOMapHbIN XJIOp, MOCEe Yero Ha4YMHAIOT MPOTEKaTh PEeaKLUU
B3aMMO/IEMCTBUSI aTOMApPHOTO XJIOpa C O30HOM.

Paccuumaiime cxopocms maxoii peakyuu ¢ o0pazosanuem KUciopooa u MOHOOKCUOU
xa0pa, ecau yepes 15 ¢ nocie HAYARA peaxkyu MOJISAPHAS. KOHYeHmpayus 030Ha oviaa 0,3 Moss/1,
a uvepes 35 ¢ om Hauana peaxyuu cmaia paeua 0,15 monw/.

Keiic-3apanue no reme Ne 2
«Xumnyeckoe papHosecue. Ilpunnun Jle-lllarense»

Omnpit 1. CMeIeHHE XUMIYECKOT0 PABHOBECHS B 3aBUCHMOCTH OT
KOHIECHTPAUUH NPOAYKTOB U HCXO/HBIX BEIIECTB, IPH B3aUMO/ICIiCTBHHI
xjopuaa xeje3a(Ill) ¢ poranuaom kanust

OoGopynoBanne u marepuanbl. 1. UYeTblpe KOHMYECKME TPOOUpPKH. 2.
[Munetkn. 3. benwiid skpan. 4. Xnopuna xeneza (I111) FeCl; 0,0025 u. 5. Ponanua



kammsgs KSCN 0,0025 w. 6. Xmopun kamuss KCl (kpucrammmueckuit). 7.
JluctuipoBaHHas BOA.

BoinosiHenue paGoTbl. B yeThipe KOHWYECKKHE MPOOMPKM BHECUTE MO S5-7
karenb 0,0025 H. pacTtBopoB xnopuaa skenes3a (I11) u ponannga kanus. PactBopsl
pa3MeENIaiiTe CTEKISTHHONW MajouKkoil W mocTtaBbTe B WITAaTUB. OQHY MPOOHPKY C
MOJIYYCHHBIM PACTBOPOM COXPAHUTE Ul CPABHEHHUS PE3YJIBTATOB oOnbiTa. B
OCTaJIbHBIE TPOOMPKKA NOOABBTE CICAYIOIIAE PEAKTHBBL B MEPBYHO - 1 Karwiwo
HACBIIICHHOTO pacTBopa xjopuaa keneza (III), Bo Bropyro - 1 kamito
HACBILIEHHOIO PAcTBOPa POAAHMAA KAMUSA, B TPETHIO - HECKOJIBKO KPUCTALIIMKOB
xynopuaa Kaims. CpaBHUTE WHTEHCHMBHOCTh OKPACKHM IOJIYYEHHBIX PAaCTBOPOB C
WHTEHCUBHOCTBIO OKPACKH 3TAJIOHA.

3anuch JAHHBIX ONbITA. 3aNMIIMTE CBOM HAOMIOJCHWS TPHU MPOBEICHUU
padotel. CocTaBbTE€ YpaBHEHHE COOTBETCTBYIOMICH OOparuMoOi peakuuu u
HAITMIIUTE BBIPAKEHUE KOHCTAHTHI PABHOBECHSI.

1. Kakue BelecTBa HaxXoATCs B UCCIEAYEMOM PACTBOPE MPH PABHOBECHU?

2. Kakoe BeniecTBo MpuaacT pacTBOPY KPaCHYHO OKPacKy?

3. Kak wu3MeHseTCs WMHTCHCHBHOCTh OKPAacKHM pacTBOpa W, B KakoM
HAIPaBJICHUW CMEIIACTCS PAaBHOBECHE JaHHOW paBHOBECHOW CHCTEMBI TpH
nodaenenuu: a) xjaopuaa xenesa (111); 0) ponanuaa kanus; B) Xjaopuaa Kaaus?

4. Kak U3MEHSAIOTCS TPH OSTOM B KaKIAOM ClIyd4ae KOHICHTpaIUU
KOMITOHEHTOB PaBHOBECHOI CUCTEMBI a) poAaHuaa; 0) XJIopuaa Kaiaus, B) Xjaopuaa
skenesa (III); r) pomaHupa Kanusi MO CPAaBHEHUIO C WX KOHLEHTPAIMSMU MpU
YCTaHOBJICHUM TIEPBOHAYATBHOTO PAaBHOBECHS?

OnbIT 2. Bansinue TeMnepaTypbl Ha CABUT XHMHYECKOT0 PABHOBECHS

PeakTtuBbl W Marepuaibl: WOAHAS BOJA, PACTBOP Kpaxmaia, HPOOHMPKH,
CHUPTOBKA, ACP>KATEb.

Boimosnenue pabotbl. Haneiite B aBe nmpoOupku no 3 oM’ MOOHOW BOJBI M

N00aBbTE B KOXKAYIO M3 HUX 1O 1-2 kamiu pacTBopa Kpaxmana. Harpeiite ogny u3

npoOupok. CpaBHUTE OKPACKY.

3aganue. VYKaXWTEC HANpPaBICHUE CABUTA XHUMHYECKOIO PAaBHOBECUS MPHU

NOBBILICHUH TEMIIEPATYPBI M 3HAK TETLTOBOTrO 3((PeKTa peakuuu.

Keiic-3apanne no reme Ne 3 «Crpoenue aroma»

IIpakTuyeckas paGora no reme Ne 3: Crpoenue aroma. llepuoanyecknii
3aKO0H U nepuoanueckas cucrema /I, U. Menaeneesa

eanb 3ansaTHs

1. ITpoBEpUTH UMEIOIIUECS Y CTYACHTOB TEOPETUUCCKUE 3HAHUS O CTPOCHUU
aroma.

2. HayuuTb OnpenensaTh 4MCIO 3JEMEHTAPHBIX YaCTHI[ B aTOMax KaXKIOro
AJIEMEHTA, MPUHAJIEKHOCTh UX K METALJIAM WJTA HEMETAJLIAM.



3. Hayunth n300paxkate CTPOEHHE aroma ¢ moMoibio (popmyiibl Koccens,
ANEKTPOHHOH (POPMYJIBI B TPpapUUECKOM STEKTPOHHONH CXEMBI.

4. T1oMOYb MOAYYUTh MPAKTUUYECCKUE HABBIKKA OMPEACIICHUS:
- CTCIIEHEHW OKUCJICHHUS aTOMOB;
- HamucaHus (OpPMyn COOTBETCTBYKOIIMX OKCHJIOB, THIPOKCHIOB, JIETyUHX
BOJIOPOJHBIX COEAMHECHUN (MPY UX HATHYWK ),
- XAQpaKkTEpUCTHK  (PUBMYECKAX W XHMHUYECKMX CBOHCTB 3JIEMEHTOB W HX
COCIMHECHUM.

IIpumep. CocTaBbTe BIIEKTPOHHYIO M YJIEKTPOHHO-TPAPUUECKYIO
(dopMyly dBJIEMEHTA C MNOPSIAKOBBIM HOMEpPOM 24 W JaiTe MOJIHYHO
XapaKkTEPUCTUKY DJIEMEHTA.

Pemenue. [lo nopsaxkoBoMy HOMEpY 3akitouaeM: B arome 24
ANEKTPOHA. JIaHHBIA SJIEMEHT - XpOM. DJIEKTpOHHAs (popMysia UMEET
BU/I

15*2s"2p%3s*3p°3d’4s’

DNEKTpOHHOM  (opMyJe XpoMa COOTBETCTBYET  ClEAylomas
ANIEKTPOHHO-TrpaduyecKas cxema:

3 3d 4S
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XapakTepucTUKa aroMa Xpoma

1. Cr — meTann, d — DJIEMEHT.
2. Banentnsele cocrosiHus: 1 - VI.
3. Bo3moskHbIe cTeneHu okuciaeHust: 0, +2, +3, +6.
Cr'-28 —»Cr”*  Cr'-38 —Cr” Cr’- 68 —Cr'
XpOoM MpOSIBISIET BOCCTAHOBUTENBHBIE CBOMCTBA.
4. XpoM 00pa3yeT KMCIOPOJHBIE COEAUHEHMUS:

OKcuapl CrO Cry,0O; CrO;
I'mapokcuapl Cr(OH), Cr(OH); H,CrO,
H3 CI'O3 HzCI’zO7
OCHOBHbIE  aM(OTEpPHBIC KHUCIOTHBIE
CBOMCTBA CBOMCTBA CBOMCTBA

CTCIICHb OKUCJICHUA YBCIIMIHUBACTCS

Ipumep. Kak 3aBUCAT KUCTOTHO-OCHOBHBIE CBOMCTBA OKCUJIOB U
TUAPOKCUJIOB OT CTEMNEHU OKHUCIEHUS AaTOMOB  DJJIEMEHTOB, HX



oOpazyromux? Kakue ruApOKCHAbl Ha3bIBAIOTCA  aM(OTEPHBIMH
(amponutamu)?

Pemienue. Eciin  3J€MEHT NPOSABIAECT IEPEMEHHYIO CTEICHb
OKUCJIEHUST M 00pa3yeT HECKOJIBKO OKCHJAOB W THIPOKCUIIOB, TO C
VBEJIMYCHUEM CTECNIEHU OKMUCJICHUSI CBOMCTBA TMOCJEIHUX MEHSIOTCS OT
OCHOBHBIX 4epe3  aM(POTEpHBIE K KHCIOTHBIM. 2DTO OOBICHACTCS
XapaKTepoM DICKTPOJIUTHYECKOM JACCOLMALMN (MOHHU3ALMN)
ruapokcuioB DOH, kotopas B 3aBUCHUMOCTH OT CPABHUTEIBLHOM
MPOYHOCTH U MOJAPHOCTH CBsa3eid D-O u O-H moxker nporekars no
JIBYM THUIIAM:

mm———

YOH! == "+ OH" no tuny ocrosauuii ()

9()H = H + D0 no tuny kucnor (II)

Ecau npouHoctu cBszeit O-H m 5-O OnuM3ky WM paBHBI,
JUCCOLMALs TUAPOKCHIA MOKET OJHOBPEMEHHO MpoTekarh U no (I) u
no (II) Tunam. B sTom ciyuae peub UaET 00 am(pOTEPHBIX HIEKTPOIUTAX
(amponurax), Harpumep i Cr(OH);:

Cr' + 30H == Cr(OH); = H;CrO; === 3H" + CrO;™

B kucnoii cpeae am(oauT nposiBAsSET OCHOBHOW XapakTep, a B
IIEJIOYHOW CPEE — KHUCIIBIA XapakTep:
Cr(OH); + 3HCI1 = CrCl; + 3H,0

CI'(OH)3 + 3NaOH = NEI3CI'O3 + 3H20

IIpumep. Hcxoas U3 MONOMKEHUA DJEMEHTA B MEPUOIUYECCKOM
CUCTEME M CTPOCHMS €ro aroma, JaiTe TMOJHYK XapaKTepUCTHUKY
Maprasia u opoma.

a) COCTaBbTE DJICKTPOHHBIE U DJICKTPOHHO-TpaduuecKkue GopmMyJibl
aTOMOB DJIEMEHTOB;

0) OomnpeacauTe, K KakoMy 3JIEKTPOHHOMY CEMEHCTBY OTHOCSATCS
JTAHHBIC DJIEMEHTBHI;

B) OMPEJIECTNUTE BO3MOKHBIC BAJICHTHBIE COCTOSIHUA,

T) ONPEACIIUTE BO3MOKHBIE CTENIEHW OKUCIIEHUS,

J) HalWIOATE BO3MOKHBIE  BOJOPOJHBIE W KUCIOPOJHBIE
COCIMHEHMUS, OMPENIECTUTE UX KUCIOTHO-OCHOBHOM Xapakrep.

Mapeaney — d-s3nement VII-B rpyniel, metamn

2sMn” 15%252p°3s*3p 3d°4s”



3d 4S
mEmEEL

ATOM Maprasiia Ha BHEIIHEM DHEPreTHYECKOM YPOBHE MMEET JBA
DJIEKTPOHA, OCTAJIbHBIE  BAJICHTHBIE  DJJICKTPOHBI  HAXOJATCS  Ha
noacTuaaromem d-noaypoBHe. Tepsisi SJIEKTPOHBI, MapraHel nposiBIIsIeT
TOJIBKO BOCCTAHOBUTEJIBHBIE CBOMCTBA, UTO XapaKTEPU3YET €ro Kak
TUIIUYHBINA METAJLJL.

Mn 00pa3yeT OKCUIbI U THAPOKCHU/IBI:

Mn' - 28 —Mn"* MnO — Mn(OH),

Mn' - 38 ->Mn" Mn,O; — Mn(OH); (HsMnO;)
Mn' - 46 ->Mn"* MnO, — Mn(OH), (HsMnO,)
Mn" - 66 —=Mn"* MnO; — H,MnO,

Mn" - 76 ->Mn"’ Mn,O; — HMnO,

bpom — p-anement VII-A rpynnsl, HeMeTan

4p
4s
1sBr'1522522p%35%3p°3d "4s24p’ ik

Ha BHEImIHEM SHEPreTUYECKOM YpPOBHE Yy aroMa OpoMa CeMb
BAJICHTHBIX NSJIGKTPOHOB. ATOM OpoMa JIeTKO MNPUHHMAET 3JICKTPOH,
o0pazysi OTpULATEIbHBI HOH:

B’ + 16 — Br’

[IprHUMasT SMEKTPOHBL, aTOM Opoma MPOSIBISET OKUCIWTEIbHBIC
CBOICTBA, UYTO XapakTpuU3yeT €ro Kak TUIUYHBI HeMmeTana. bpom
00pazyeT JieTyuee BOAOPOIHOE COEAMHEHUE - OpoMoBOa0poa HBr.

Tepsist eKTPOHBI, OPOM MPOSIBISET CIa0bleé BOCCTAHOBUTENBbHBIC
cpoiictBa. C KHCITOpOJOM OpoM 00pa3yeT OKCHUABI M THIPOKCH/IBI
KHCJIOTHOTO XapakTepa:

Br’'-1e —>Br"  Br,0— HBrO

Br'-3¢ —>Br®  Br,0;— HBrO,
Br’-5¢—Br”  Br,0s — HBrO;
Br'-7¢ —>Br"”  Br,0;— HBrO,

JIns1 yenemHoro ocBOeHsl yueOHOro Marepuaria rno JaHHOM Teme
oOy4aromuecs: JI0JDKEH OTBETUTH Ha CJIETYFOIIME BOMPOCHI.

KoHTpO/ILHBIE BONPOCHI



1. JTaitiTe onpeaeneHUE MOHITUAM. aTOM, XUMHUYECKHUIA SJIEMEHT.

2. KakoB (pU3MYECKHMIA CMBICT MOPSAIKOBOTO HOMEpPA XUMHUUYECKUX
BIIEMEHTOB?

3. Kakue KBaHTOBBIE YHMCIA XAPAKTEPU3YIOT DHEPreTUUECKOE
COCTOSIHUE DJIEKTPOHA?

4. YT0 TaKOE€ <«DHEPrETUYECKUH YPOBEHBY, «IHEPTETUUCCKUIA
MOAYPOBEHBY?

5. [Tonb3ysick TabauuaMu 2-5, BBIIUIIMTE XapaKTCPUCTUKH
ANEMEHTOB 3-r0 nepuoaa B Tadauiry Ne 1.

6. Kak onpenenute MakCUMAIBHOE YHCJIO JICKTPOHOB HA YPOBHE,
MOyPOBHE?

7. Uem oTauyaercsi «BO30Y:KICHHOE» COCTOSIHME aroMa oOT
«HOPMAJIBLHOTO»?

8. Chopmynupyiite npasuna B. KnedkoBckoro.

9. Chopmynupyiite npunuui Ilaynum, npaBuno XyHaa?

10. [laiite COBpEMEHHYIO (POPMYJIHPOBKY MNEPUOAUYECKOrO 3aKOHA
J1. 1. Menaeneena.

11. B ueM cocTtouT (pM3HYECKU CMBIC] HOMEpaA MEpuoaa, HOMEpa
rpynnsi?

12. Ha 4eM OCHOBAHO pa3IMuK€ B SJEKTPOHHBIX KOH(UTYpaALMIX
aTOMOB 3JIEMEHTOB TJIABHBIX M MOOOYHBIX MOATPYNI MEPUOIUYECKOM
CUCTEMBI?

Tabnuua 1 — XapakrepuCTUKH 2IEMEHTOB 3-T0 IEPHOIA

ONEMEHT | DIEMEHTHI 3-TO TIEpruoaa

ITokazarens Na |Mg Al Si P S CI Ar

1) Ne snemeHra B
[1C5

2) 4YMCII0 MPOTOHOB
B aTOME

3) uncno
HEUTPOHOB

4) yucno
AJIEKTPOHOB

5) aneKTpoHHas
dopmyna

6) BAJICHTHBIC
AJIEKTPOHBI




7) cTeneHn
OKHUCJICHHS

8) opOuTanbHbINA
paguyc, HM

9) noreHuman
noHu3auuu, 2B

10) oTHOCHTENB-
Hasl 3JIEKTPOOT-
PHLIATEIBHOCTD

11) popmyna
OKCHJA

12) popmyna
TMJIPOKCHJIA

13) xapakrep Ok-
CUJIA, THIPOKCHA

14) popmyna
JIETY4Ero BOJOPOI-
HOT'O COC/IMHCHHSI,
€r0 XapakTep

[Tocne 3anosHeHus TaONMUBl 1, OOBSCHUTE XapakTep WU3MECHEHUI
nokazareneid 8, 9, 10. Hanummre  ypaBHEHUST  PEAKUMIA,
XapPaKTEPU3YIOIIUE KUCIIOTHO-OCHOBHBIE CBOMCTBA THIPOKCUIOB.,

13. Uto Ha3pIBACTCA DHEPrucii MOHU3ALUMM, DSHEPrHUEH CPOACTBA K
DIEKTPOHY?

14. Yto Takoe OTHOCUTEBHAS YJIEKTPOOTPULIATETHEHOCTD?

15. Kak U3MEHSIETCS XapakTep OKCHJIOB B 3aBUCUMOCTH OT CTEMNECHU
OKHCJICHUS DJIEMEHTA?

Tabnuma 2 — OpOuTanbHBIC PagUyChl aTOMOB

ATOM 1s 2s 2p Atom  |3s 3p

H 0,053 Na 0,171

He 0029 Mo 0128

Li 0.019 10.159 Al 0.104 0.131
Be 0.014 10.104 Si 0.090 0.107
B 0011 10.077 0.078 P 0.080 0.092
C 0.009 [0.062 0.060 S 0.072 0.081
N 0.0078 10.052 0.049 Cl 0.066 0.072
O 0.0068 10.045 0.041 Ar 0.061 0.066
F 0.0060 [0.040 0.036

Ne 0,0054 10,035 0,032




Tabmuia 3 — TloTeHIuaIbl MIOHU3ALMKA aTOMOB HEKOTOPBIX DJIEMECHTOB

OIeMEHT I] 5B Iz 5B OIeMEHT I] 5B Iz 5B

H 13.6 3 Na 5.14 47.20
He 2458 5440 |Mg 7.64 15,03
Li 5.39 7562 | Al 5.8 18.82
Be 9.32 1821 |Si 8.15 16,34
B 8.30 2515 | P 10,48 1972
C 11,26 2438 | 10,36 23.40
N 14,53 2960 |CI 13.01 23.80
0 13.61 3515 | Ar 15,76 27.62
F 17.42 3498 |K 431 13.81
Ne 21,56 4107 |Ca 6.11 11.87

Tabnuna 4 — OTHOCUTEIbHAS HJICKTPOOTPHUIIATEIILHOCTE 31eMeHTOB (OD0)

H-2,1

Li-1 Be-1,5 B-2 C-2,5 N-3,0 | 0O-35 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-2,0 |Se-24 Br-2,8
Rb-0,8 Sr-1,0 Y-1,3 Sn-1,7 Sb-1,8 | Fe-2,1 [-24
Cs-0,7 Ba-0,9 Pb-1,6

Tabmuna 5 — CpoacTBO K 3IEKTPOHY HEKOTOPBIX aTOMOB

OJEMEHT E, »B OJEMEHT 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 HHepTHBIE rasel 0

TecTOBBLIC 3a1aHUA

1. MeTannuueckue CBOMCTBA HAUOO0JIEE BBIPAYKEHBI Y aTOMa




1) nutus
2) Harpus
3) kanus
4) KanbLus

2. Haubonpuii paavyc atoMa UMeeT
1) K
2) Na
3) Li
4) Rb

3. 3apsn aapa aroMa KPEMHUS PABEH
1) +28

2) +31

3) +4

4) +14

4. DnextpoHHyio KoHduryparmio 1s2s*2p°3s*3p’ umeer atom
1) dochopa

2) xjopa

3) Opoma

4) ¢ropa

5. B nepuojie ¢ yBenMUEHUEM 3apsaaa A/1pa arTOMOB METALIMYECKUE
CBOMCTBA

1) ocmabeBatoT

2) yCUJIMBAIOTCS

3) HE U3MEHSIOTCS

4) HET 3aKOHOMEPHOCTH

6. B MaJIbIX EpUOIAX C YBEIUUCHUEM 3apsija sipa paanuycCchl aTOMOB
1) yBenumuuBaroTCs

2) WM3MEHSIOTCS IEPUOAUYECKU

3) yMEHbIIAKTCs

4) HE U3MEHSIOTCS

7. DIEMEHTY C HJICKTPOHHOIM (hopMyJioit atoma 15°2s°2p°3s°3p’
COOTBETCTBYET (hOpMYyJia BHICIIETO OKCHUIA

1) B,Os

2) Al,O4



3) N,O;
4) P,0s

8. Tpu yactuipl Ne°, Na', F~ uMeroT 0IMHAKOBOE
1) maccoBoe yucio

2) YUCJIO HEUTPOHOB

3) 4HCIIO PNEKTPOHOB

4) 4uca0 MPOTOHOB

9. UHCIIo SHEPTETUUECKUX YPOBHEN Y aTOMa, UMEIOMIEro 19 npoToHOB
1) 3

2) 5

3) 4

4)2

10. Uucno npoToOHOB, HEHTPOHOB U JIEKTPOHOB Y aTOMA C MOPSIIKOBBIM
HoMmepom 40

1) 40,91, 40

2) 40, 51, 40

3) 20,51, 40

4) 40, 40, 40

11. Yucno noaypoBHEH HA SHEPTETUUECKOM YPOBHE ONIPEACIISIET ...
KBAHTOBOE YMCJIO

1) rmaBHOE

2) MarHUTHOE

3) opOuTaibHOE

4) CIMHOBOE

12. MakcuManbHOE YKCJI0 3JIEKTPOHOB Ha f— MOyPOBHE
1)8

2) 2

3) 10

4) 14

13. [lepeMEHHYIO CTENEHB OKUCIICHUS TTPOSIBIISIET JIEMEHT C
ANEKTPOHHOU (popMyJI0ii

1)..35%3p"

2)..4d"5s°

3)...3s"3p°



4)..3d"%4s*

14. DeMeHT ¢ HaeKTpoHHON hopmyoii ..3s*3p3d'"4s’4p’ HaxoauTes
1) 5 rpynre, riaBHOR NOArpYyIIIE

2) 5 rpynne, no00YHOI noArpymnmne

3) 7 rpynne, no00YHOM NoArpymnme

4) 7 rpynrne, riaBHON MOArpyIne

15. HaumeHs1ieit 3HEpryueii HoHu3aumMy 00J1a1aeT
1) xanbumii

2) MBIIIbSIK

3) xpom

4) opom

16. YcuiieHue KUCIOTHBIX CBOMCTB OKCHJIOB MPOUCXOJIUT B PALY
1) P205 — SlOz - A1203

2) MnO — MnO, — Mn,0,

3) N205 — P205 — ASzO5

4) CI'207 - P205 - A1203

17. OcnabneHue OCHOBHBIX CBOMCTB TMAPOKCHIOB MPOUCXOUT B PSALY
1) MH(OH)2 - MH(OH)3 - MH(OH)4
2) AI(OH); — Si1(OH)4; — NaOH
3) Ca(OH), — Sr(OH), — Ba(OH),
4) Ge(OH), — Ga(OH); — Zn(OH),

18. BO3MOKHOCTbh HAXOXKJACHUS SJIEKTPOHOB HA OJHOM OpOUTaH
OMPEJEIISET ... KBAHTOBOE YHCIIO

1) rmaBHOE

2) MarHUTHOE

3) opOuTaibHOE

4) CMIMHOBOE

19. 3apsn siapa aroma, UMEOMIETO 21 3JIEMEHTAPHYIO YaCTUILy, PABEH
1) +7

2) +12

3) +21

4) +10



20. CpoiicTBa aTOMOB XUMHWYECKHUX DJICMEHTOB HAXOJISITCS B
NEPUOINIECKOM 3aBUCUMOCTH OT

1) Mmaccel aroma

2) Macchl s1pa

3) uKciia NpOTOHOB

4) 3apsijaa sijapa

21. DOnexrpoHHas ¢opmyina noHa Cl” CoBIIamaeT ¢ 3JIEKTPOHHOM
dhopmynoi

1) nona F

2) aroma Ar

3) aroma Na

4) nonaNa'

22. HanOounpliee 3Ha4€HUE SHEPrud HOHU3ALMK y aToMa
1) propa

2) Kanus

3) a3oTa

4) xpoma

23. DaekTpoHHas (opMyja aroma Maprasia
1)...35*3p%4s*4p’
2)...3s°3p°3d"4s*4p’

3)...35%3p"3d4s>

4)...35*3p°3d%s’

24. I'a3000pa3HOE COCIMHEHUE C BOJOPOJAOM 00pa3yeT SJIEMEHT

1) Mn 2) Mo
3) As 4y V
25. HauOounbliee 3Ha4eHUE 3IEKTPOOTPULIATENBHOCTH Y DJIEMEHTA
1) Be 2) O
3)N 4)C
26. Y aroma mapratua Ha d-noypoBHE HaXOJUTCS DJIEKTPOHOB

1) 8 2) 10

3)5 4) 2

27. HanmeHbIee CpoJICTBO K DIEKTPOHY Y aToMa
1)C 2) N



3)0 4) F

28. MakcHUMaabHOE YMCII0 DIEKTPOHOB HA 4-0M DHEPrETUYECKOM YPOBHE
1) 8 2) 18
3) 32 4)2

29. HanmeHee akTUBHBIM HEMETAJUTI UMEET 3HAUYEHHUE OTHOCHUTEILHOM

SJICKTPOOTPHULHATCIILHOCTH PABHOC
22  2)1,0
3) 235 4) 14

30. MakcuMmanbHas MOJIOKUATEIbHAS CTENEHD OKUCIICHUS YJIEMEHTA
paBHa

1) Homepy nepuoaa

2) HOMEpY psja

3) HOMEPY Irpynmbl

4) NopsiAIKOBOMY HOMEPY

Keiic-3aganune mo teme Ne 4
«Xumuyeckas cBsizb. CTpoeHue NpoCcTeiimmx MOJIEKY

Jnst coenunenuii I, HI, CrCls, PbO, (H,0), CH,4
a) YKaKUTE THUIT XUMHUYECKOH CBS3H B MOJIEKYJIaX;
0) cocTaBbTE JMEKTPOHHBIE CXEMBbI 00PA30BAHMS MOJIEKYJI C KOBAJIEHTHON
cBs13bt0. OmpenenuTe BaJEHTHOCTD U CTETIeHb OKUCIICHNUS,
B) U300pa3uTe 3IEKTPOHHBIMU YPABHEHUSIMH MPOLIECCH 00pa30BaHUs
MOJIEKYJI C HOHHOH CBSI3BIO;
I) YKQXXUTE THI THOPUIN3ALIH YIJIEPOAa B MOJIEKYJIe METaHa U
n300pa3uTe reoMeTpHUIECKyI0 (POPMY MOJIEKYJIBI, YKAKUTE BAIEHTHBINA YTOJ.
Cdopmyaupyiite, kak BU/J CBSI3H BJHsIeT HA CBOHCTBA XHMHYeCKOro Bemecrsa?

IIpakTHyeckas padora no remeNe4:

«XuMHuYecKasi CBsi3b, CTPOEHHE MOJIEKYJD»
3ananuel. a) Onpenenure TUITBI XUMUYIECKUX CBSI3€H B MOJIEKYJIAX CIETYIOLINX

coequnenuii: S,; SiHy; C1-S=S-Cl; C,Hy; BaO; N,

0) B cOeIMHEHMSIX C MIOHHOH CBSA3BIO M300pa3nuTe MpoLecchl 00pa3oBaHUs HOHOB U3 aTOMOB
U cxeMy 00pa30oBaHMs HOHHOTO BEIIECTBA.

B) B COSIMHEHHUSX C KOBAJEHTHOH CBS3bIO COCTABBTE HJIEKTPOHHBbIE CXeMbl OOpa3OBaHMs
MOJIEKY L.

I') MOKaXHUTE, KaKue OpOMTAIN aTOMOB IPUHUMAIOT Y4acTHe B 00pa30BaHUU CBSI3U?

n) Ompenenure MONSPHBbIE M HEMOJSIPHBIE CBSI3U, G M T - CBSI3HM, TUIN THOPHUIAM3ALUH
THOPUIHBIX CBS3EH.

) Onpenenure BAJICHTHOCTb U CTEMEHb OKUCIICHHUS 3JIEMEHTOB.



3ananme 2. [Tokaxxure MexaHn3M 00pa30BaHUS:

a) nona rumpokconns (H3;0) m3 mona H u monexynsl HyO, ykakuTe BajeHTHOCTb U
CTerNeHb OKUCJIEHUsI aToMa Kuciopoaa. M3o0pasure cxemy mepekpbiBaHHs aTOMHBIX OpOUTasei
B IOHE T'MAPOKCOHUSI.

6) mona [Be(OH)]* us momexynm Be(OH), u rumpokcun — mono (OH), ykaxure
BAJICHTHOCTb 1 CTEIIeHb OKHCJICHHs aTOMOB B TeTparuapokcobepimiate [Be(OH),*

3amanue 3. JlaHbl SJIEKTPOHHBIE KOH(PUIYpaLMM BAJEHTHBIX JJIEKTPOHOB IBYX
XUMHYECKUX 3JIEMEHTOB:

... 4s? 4p4 u 1s!

a) Ompenenutre 3JIEMEHTbl, KOTOPHIM  COOTBETCTBYIOT [JaHHbIE 3JIEKTPOHHBIE
KOH(HTypanuy BaJleHTHBIX JJIEKTPOHOB;

0) Hanummre ¢hopmMyty MOJIeKyJibl, 0Opa30BaHHOW aTOMAaMU 3THX 3JIEMEHTOB.

B) Ompenenure TUM XUMHYECKOH CBS3M B 3TOH MOJIEKyJie, COCTABbTE €€ 3JIEKTPOHHYIO
bopmyty 1 n300pasuTe cxemy NepeKpPbIBAHUS ATOMHBIX OpOUTAJICH.

r) YKaKuTe THUIT MOJIEKYJIBL.

3ananue 4. CocraBbTe 3JIEKTpPOHHBIC (HOPMYyNBI aTOMOB: ()TOpa, a30Ta, Opoma, Kejesa,
HUKEJISA, KaJbIUs.

BasieHTHbIE 3JIEKTPOHBI paCIPeaeIUTe MO OPOUTATIAM.

Omnpenenure BO3MOKHBIE BAJIEHTHOCTH M CTETIEHU OKHMCJICHUS 3THX HJIEMEHTOB.

OObsicHUTE, IOYEMY BbICIIAsI CTENIEHb OKUCISHHUSI aTOMOB (TOpPa, a30Ta, JKejie3a U HUKEIs
HE COOTBETCTBYET HOMEpY TPYIIIbI?

3apanue S. JlaHbl 3JE€KTPOHHBbIE KOH(DUIYpalMK BAJEHTHBIX DJIEKTPOHOB XUMHUECKUX
3JIEMEHTOB!

..6s!, ...3s2p1, 5s25p3, 4s24p4, 3d%4s?

a) Ompenenure 3JIEMEHTbL, KOTOPHIM  COOTBETCTBYIOT [JaHHbIE  3JIEKTPOHHBIE
KOH(Hrypauy BaJeHTHBIX JJIEKTPOHOB;

0) CocTaBbTe 3JIeKTPOHHBIE (HOPMYJIBI ATOMOB, PACIPENEIUTE JJIEKTPOHBI O OPOUTAIISIM,
OIpezeanTe BO3MOXKHbIE BAICHTHOCTH U CTEMIEHH OKUCIICHUS.

B) CocraBbTe (HOPMYJIbI OKCHIOB M TMIPOKCHIOB, HA30BUTE MX, YKAKUTE THUIIbI CBs3eil
MEX/1y aTOMaMU B MOJIEKYJIax.

r) PacronoskuTe BBICIIHE TUAPOKCHIBI B TIOPSIIKE YBETHUEHHS] KUCIOTHBIX CBOMCTB.

3ananue 6. Onpenenure U3MEHEHHE MOJSIPHOCTH CBSI3H B PAAAX MOJICKYI:

a) PHs; HS; HCI

6) HZO; st; HsSe

B) HF; HCI; HBr; HL

3ananue 7. Pacnonoxure mpencrasienasie moekyiel: Cly; H,S; HBr; CO; NHj3; BeH, B
nopsiaKe yObIBAHUS TMOJIIPHOCTH CBSI3H. Y KAKHTE, B MOJIEKYJIe KAKOTO COSMHEHHS HMEET MECTO
sp — rubpumusanusa. CocTaBbTe OJJIEKTPOHHYIO (OPMYJy 3TOH MOJEKYJbI, H300pa3uTe
nepeKpbIBaHIE ATOMHBIX OpOHTaNeil B MOJIEKYJIe, YKaKUTE TUIT MOJIEKYJIbI.

Keiic-3aganue no reme Ne 4 « KoMIIeKCHBIE COeTHHEHUS

OnplIt. ITo1yuyeHue U HCCJAEA0BAHHE CBOIICTB KOMILJIEKCHOI0
coequHeHus cyjabdara rerpaammunomenu (II)
PeakTuBbl: pactBop cyibdara meau 1 H., pactBop xjopuaa Oapus 1 H.,
0JIOBO METAIMYECKOEC, KOHIICHTPUPOBAHHBIN PACTBOP aMMHAKa.



[Tomecture B 2 mpobupku nmo 10 kanmens pactBopa cynb(dara Meau U
n00aBbTE B OJHY M3 HHMX 2 Kamju xjopuja Oapus, BO BTOPYK) — BHECUTE
KYCOUYEK I'DaHyJIMPOBAHHOIO OJIOBA.

[TonyunTe KOMIUIEKCHOE COCIMHEHHME MEAM. JJII 3TOTO BO3BMHUTE B ABE
npoOupku 1o 5-6 kanenb cynbdara Mmean u 100aBbTe U30BITOK 25 % pacTBopa
aMMKaKa 0 OJHOTO0 PAaCTBOPEHUS, BBIMABIIEIO BHAYAJIE OCAIKA.

B npoOupku ¢ KOMIJIEKCHOH COJbKO M00aBBTE. B OJHY M3 HUX 2 KarulH
xjiopuaa 6apusi, BO BTOPYIO — BHECUTE KyCOUYEK IPAHYIMPOBAHHOTO 0JIOBA.

3ananue. 3anumuTe JAHHbIE ONBITA.

1) Kakue namMeHeHust B mpoOUpKax B Xoj¢ oneiTa Bel HabmogaeTe?

2) CocTaBbTE YPaBHECHMS OCYIIECTBUBLIMXCS PEAKIIMA MEXKY BEIIECTBAMMU:

cyJbpaToM MEAN U XJIOPUAOM Oapusi,
CyJb(aTOM MEU U OJIOBOM,
cyibpaToM MeaM M aMMHUAKOM C OOpa30BaHUEM KOMIUIEKCHOIO

COCIMHCHUS
cyabdarom TeTpammuamenu (11) u xaopugom 6apus,
cyabharom Terpammuuamenu (11) u onosom.

3) Kakas u3 BbllIEyKa3aHHbIX peakui He npoTekaet? [louemy?

4) OObsAcHUTE, B YEM pa3ivuvs B XUMHUYECKMX CBOWCTBAaX MPOCTOH H
KOMIUIEKCHOM €OJn?

5) /laiiTe MONHYX XapaKTEPUCTHKY KOMIUIEKCHOTO COCIMHEHUS, YKa3aB —
BHYTPEHHIOKD M  BHEHIHIOW  Ccepbl, KOMIUIEKCOOOpa3oBaTeb, JIUTAH[BL,
KOOPAMHALIMOHHOE YHCJIO.

6) YuuThIBas, YTO JAHHBIE IO MOJISPHOM 3JIEKTPONPOBOJHOCTH PacTBOPA
KOMIUIEKCHOTO COCIMHEHMS YKa3blBalOT Ha JWCCOLMALMIO €ro Ha 2 WOHA,
HAMUIIUTE YPABHEHHUE €TI0 JICKTPOJUTHUECKON UCCOLUALIVH.

7) Ha ocCHOBaHMM NPOBEACHHBIX OMNBITOB CHOPMYJIHMPYWHTE BBIBOA. KaKWE
WOHBI KOMIUIEKCHOTO COCIMHEHUSI — BHYTPEHHEH WM BHEIIHEH cQepbl MOTYyT
BCTYTATh B PEAKIUN HOHHOTO 0OMeHa?

Keiic-3apanmne mo teme Ne S
«PacTBOPBI: pacyeTHbII NPAKTUKY M)

Cpopmyaupyiite caeayomme TMOHATHHA, NpeAcTaBbTe  (OpMYyJbHbIE
BBIPAKEHHS:
MaccoBast 10Jis1 paCTBOPEHHOIO BEILECTBA, MOJSPHAs KOHLICHTpALMs, MOJISIpHAs
KOHUEHTPAUMsl JKBUBAJICHTOB, MOJIJIbHAS KOHLCHTpPALMs, TUTP PacTBOpa,
IUIOTHOCTBh PACTBOPA, apeoMeTP (HA3HAYCHHE ), KPUCTAJUIOTHIPAT.
3apanme. 1. M3yuure TeopeTUUECKUA MaTepra 1o JAHHOW TEME;

2.PemmTe 3amauM Balero BapuaHTa, OTHOCSIIMECS K M3Y4aeMOH TeEME,
CMOTpPH

Anexcanaposa, 3.A. Tumogeesa M.I0., MHANBUIYAJIbHBIE 3AJAHUS
JJI1I CAMOCTOSATEJIBHOU PABOTHI CTYAEHTOB I[10 XUMUWU: yuebHo-
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IIpumep. Breruucaure: a) MaccoByw 00 Bemectsa () B
NpoLeHTax; 0) MOJPHYIO KOHIIEHTPALUMIO PacTBOpa ¢, B) MOJISIPHYIO
KOHUEHTPALMIO DKBUBAICHTOB Cy,, I') THUTP pactBopa opTodocopHOii
KUCJIOTBI, MOJYYCHHOTO NPU PACTBOpEHHH 18 r KUCIOTHL B 282 M’
BOJIBI, €CIIM IIOTHOCTH pacTBopa pasHa 1,031 r/m”.

Pem e H He: a) INIOTHOCTh BOABI paBHA Ir/em’, MOATOMY Macca
BoAbl 00beMoM 282 oM’ pasHa 282 T, TOrJa Macca IMOIy4EHHOTO
pactBopa: 18 + 282 =300 r u, caenoBareybHO,

. 0
m(B) 100% % = 18-100% _ 6%

m,(B) 300
0) HaX0AUM MaccCy 1J1 KUCIOTHI:
m(kucnotel) = p-V =1,031 - 1000 = 1031 r
Beruncisiem Maccy KMcnoThl, coacpskameica B 1031r pactopa:
m(xkuciomot) = m( pacmeopa) - @
m(xucromor) =1031-0,06 = 61,86 2

MonsipHy10 KOHUEHTPALMIO PacTBOpa HAXOJUM JICJICHUEM MAacChl
KHMCJIOTBI, cojiepskameiics B 111 pactBopa Ha monsspHyro maccy H;PO,
(98 r/ MoaB):

a)%(B) =

c=61,86/98 =0,63 momb/1 unu 0,63 M;

B) HAXOAWM MOJISIPHYK) KOHLEHTPALUIO SKBHMBAJICHTOB pacTBOpa
(HOpMaJIbHOCTB)  opTodochopHOii  KHCIOTBHL.  MouisipHass  Macca
AKBUBAJIECHTOB KUCIOTHI paBHa: M, ,(H3;PO4)= M(H3PO4)/3 = 98/3 =
32,66 1/MOJIb, TO C,y = 61,86/32.66 = 1,89 H unm 1,89 monn/n.

I') HAXOJUM TUTP PacTBOpa: Tak Kak B 17 pacTBopa COIEPIKUTCS
61,86 r kuciorsl, To T = 61,86/1000 = 0,06186 r/cm”.

OmnbiT. lIpurorosienne pactBopa XJopHAa HATPUS € 33JaHHOM
MAacCCOBOi 10J1ei
PeakTHBbBI: KPUCTAIUIMYECKUN XJIOPUI HATPHA, JUCTUIUIMPOBAHHAS BOA.
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Boinosnenne paGorsl. 1. Paccuwmtaiite mMaccel xjopuja Hatpus U 00BEM
BOJbI, HEOOXOAWMBIC Ijisi MpUroToBiaeHuss 150 r pactBopa ¢ MaccoBoil aonei
NaCl, pasnoii 0,05.

2. Ha texHoxumuueckux Becax (¢ TOYHOCTHIO 0,02 1) onmpenenure maccy
OrOKCa M B3BECHTE B HEM HAWICHHYIO MO PacyeTy Maccy XJopuaa HaTpus (mpu
B3BEIIMBAHUA HEOOJBIINX HABECOK UCMOJIb3YHTE 4aCOBOE CTEKIIO).

3. OTMephTE LHUAUHAPOM HEOOXOOUMBIA OOBEM IUCTHIIIMPOBAHHOW BOJBI.
Hagecky conu nepeHecuTe B cTakaHuyuk eMKOCThI0 200 mit. Bo uzbexanue notepb
conu 0OMOWTE OFOKC M3 MPOMBIBAIIKM HAJ CTAKaHOM BOAOH. OCTaBIIYIOCS BOIY B
LWJIMHAPE MEPeNIeTe B CTaKaH MO CTEKIAHHOW Majodke. PacTtBop mepemeruaiite
JI0 TTOJIHOTO PACTBOPEHUS KPUCTAILIIOB COJIH.

4. H3MepbTe IUIOTHOCTH NPUTOTOBIICHHOIO pacTBOpa dpeomMempom B
LWIVHAPE, B KOTOPBIA MEPEHECUTE HCCIEayeMblii pacTBop. C 3TOM LENBIO B
LMJIVHAP, 3al0JHEHHBIN, TPUMEPHO HA 2 MCCIEAYEMBIM PACTBOPOM, OCTOPOKHO
NOTPY3UTE APEOMETP, HE BBIMYCKAsl €r0 U3 PYK 0 TEX MOP, MOKA HE YOSAUTECH,
YTO apEOMETP NJIABAET.

ApeoMETP IOJKEH HAXOAUTHCS B LEHTPE LWIAHIAPA U HU B KOEM Cllydae HE
KacaTbCsl CTCHOK WM OBITh OJIM3KO K HUM, TaK KaK M3-3a MCHHMCKA MOKA3aHWs
uckaxaroTcs. COBEPIICHHO HEAOMYyCTHMO, 4YTOOBI apeoMeTp Kacalcs JHa
mvHApa. OTCYET MPOM3BEAMTE MO JEICHUSAM IOKAJIbl apeOMETpPa, HA YPOBHE
BEPXHETO Kpasi MEHUCKA JKAJIKOCTH.

5. Tlo cooTBeTCTBYIOIICH TaONWIlC CHPABOYHMKA HAWIWUTE KOHIEHTPALMIO
pactBopa. Eciu B Tabnuie HET mU@pbl, TOUHO OTBEYANOIIEH OTCYETY MO IIKAJIE
apeoMeTpa, TO  KOHLEHTPALMIO  PACTBOPEHHOIO  BEIIECTBA  BBIUMCIIUTE
uHmepnonuposanuey o IByM OJIMKaWIIIM BETUYNHAM.,

Takass MHTEPHOJSALMS MOKET NMPUMEHATHCA TOJBKO B TOM Cllydae, KOTJa
PacTBOPBI HE OYEHb KOHLEHTPUPOBAHHBIE.

JUIs O4E€Hb KOHLEHTPUPOBAHHBIX PACTBOPOB CIEAYET MOJIB30BaThCS Oolee
noApoOHBIMU TAOMUIAMU, C MEHBIIMMH HHTEPBAJIAMU B 3HAYEHUSIX TUIOTHOCTH.

3anuce AaHHBIX ombiTa. 1. Bece pacuersl M pe3ynbTarel B3BELIMBAHHUSA
3aMULIATE B JIAOOPATOPHBINA KypHAIL. 2. BBIYMCINTE MOJSPHOCTH U MOJSPHYIO
KOHUEHTPALMIO SKBUBAJIEHTOB (HOPMAIBHOCTH ) MOJIyYEHHOTO PACTBOPA.

Ta6muia — IIIOTHOCTD PacTBOPOB XJIOPHIA HATPHS PA3JIMYHON KOHLEHTpauuu mpu 15 °C, r/em’

Maccosast o, % NaC(l
4 1,029
8 1,059
12 1,089
16 1,119
20 1,151
24 1,184
28 -

Keiic-3aganue mo teme Ne 5
«PacTBOPBI IEKTPOJTUTOB)



Omnpit 1. Xapaxkrep auccounanuu rugpokcuaos. Iloaydyenne ruapoxcuaa
MATHHUSI

PeakTuBbI: pacTBOp XJIOpHAA MarHus | H., pacTBOpP rMAPOKCHAA HATpus 1
H., PaCTBOP COJISTHOM KUCJIOTHI | H.

Boinosnenue onbita. B qBe mpoOupku BHecUTe 1o 5-6 kanenb 1 H pacTBopa
XJIOpUAA MarHus U J00aBbTE B KAKAYIO MO 5-6 Kamenbk 1H. pacTBOpa rMApOKCHIA
HaTPHSI.

B nepByro npobupky k ocaaky nodaeere 8-10 Kanenb 1 H pacTBOpa CONSTHOM
KHUCJIOTHI, a B APYyryro 8-10 kanene 1 H pacTBOpa rTMAPOKCUIA HATPHUSL.

3aganue. 3anuch JAHHBIX ONBITA

1) Kakuwe npusHakm peakuuii Bel HaOmogmaere? B kakom  ciydae
HaOMIOIaeTCsl PaCTBOPEHUE ocaaka?

2) Hanummre MONEKYJSPHBIE U HOHHO-MOJIEKYJISPHBIC YPABHEHMS PEAKLVH:

MOJIyYEHUS THAPOKCUIA MATHHUSI,

THAPOKCUAA MAarHus € COJITHOM KUCIIOTOM,

TMIPOKCUIA MAarHKs C TMAPOKCHIOM HATPHSI.

Kaxas peakuust He mpoTekaer?

3) KakoB xapakrep mucconMalid THUAPOKCHAA MAarHus? 3anuiliuTe
YPaBHEHHE JUCCOLMALMN TUAPOKCHIA MATHUSL.

Omnbit 2. ITosiydyeHue ¥ CBOMCTBA THAPOKCHAA IHHKA

Boinosinenue onbiTa. B nBe nmpobupkm BHecute mo 5-6 kanenb 0,5 H
pacTBopa cyJjbdara HMHKA W JA00aBbTEC B KAKIYK MO 2 Kamjaud 2 H pacTBOpa
TMIPOKCHIA HATphs 10 MOMEHTa oOpa3oBaHMs Ocaika. B mepByr0 mpoOHMpKY K
ocaaky A00aBbTE€ MO KamwisiM 2 H PacTBOP XJIOPOBOAOPOJHOW KHCIIOTHI A0
PACTBOPEHHS OCAKA, a B APYTYIO — M30BITOK 2 H paCTBOPA TMAPOKCHIA HATPUS 0
MOJIHOTO PAaCTBOPEHHUS OCAIKA.

3aganue. 3anuch JAHHBIX ONBITA.

1) Kakue npusnaku peakuuii Ber HaOnromaere?

2) Hanummre MONEKYJSIPHbIE U HOHHO-MOJIEKYJISIPHBIC YPABHEHHSI PEAKLIMA.

3) KakoB xapakrep auccouualy ruIpoKCHIa MHKA? 3anuiinuTe yPaBHEHUE
JMCCOLMALMY TUAPOKCHIA [IUHKA.

OmnbiT 3. Bausiaue co/n ¢J1a00ii KHCJI0THI HA AUCCONMALTMIO ITOH KHCJI0ThI

Boinosnenue onbiTa. B n1Be mpoOupku BHecute no 5-7 kanenb 0,1 H
pacTBOpa YKCYCHOM KHCIOTBHL. B Kaxayro NpoOMpKYy MpUOABBTE OIHY KAaILTHO
WHAMKATOpa METUJIOBOIO OpaHkeBoro. OmHy MpoOMPKY € YKCYCHOH KHCIIOTOM
OCTAaBbTE B KA4E€CTBE KOHTPOJBHON, @ B APYIYKO BHECHUTE 3-4 MUKPOILUNATEISA
KPHUCTAJUIOB alleTara HaTpys U MEPEMEIIANTE PACTBOP CTEKIAHHON NATIOUKOM.

3ananue. 3anuch JAHHBIX ONBITA.

1)Kakue npuszHaku peakumii Bel Habmogaere?

2)Hanuiure MOJIEKYJISIPHBIE H MOHHO-MOJIEKYJISIPHBIE YPABHEHUS PEAKIIIA.



3) CdopmymupyidTe BBIBOJBI O BIHSHUM COJM Cl1a0OH KHCJIOTHI Ha
JIUCCOLIMALIAIO 3TON KUCIIOTHI.
OnbiT 4. Bausinue co/1d ¢J1a00ro 0CHOBAHHUSI HA M CCOLHALIMIO 3TOI0
OCHOBAaHHUSI

Boinosnenune onbiTa. B n1Be mpoOupku BHecutTe no 5-7 kanenb 0,1 H
pacTBopa ammuaka. B kaxayro npoOMpKy npuOaBbTE OAHY KaIUIKO PacTBOpa
uHaukaropa (penondranenna. OqHy NpoOUPKY C pacCTBOPOM aMMHUaKa OCTABLTE B
KaueCTBE KOHTPOJIBHOM, a B Apyryro no0aBbTe 3-4 MHUKPOLINATENS KPUCTAIIOB
XJIOpHUAa aMMOHUS U MEPEMEIIANTE PACTBOP CTEKIIAHHOMN IMAIIOYKOWN.

3aganue. 3anuch JAHHBIX ONBITA.

1) Kakne npusnaku peakuuii Bel HaOnromaere?

2) Hanummre MONEKyJISIPHbIE U HOHHO-MOJIECKYJISIPHBIC YPABHEHHSI PEAKLIMA.

3) Cdopmynupyite BBIBOJBI O BIMSHUM COJMWM €Ia0Or0 OCHOBAaHUS Ha
JUCCOLUALINIO 3TOI0 OCHOBAHUSI.

Keiic-3apanue mo reme Ne S
«by(epHbie pacTBOPHI M X OHOJIOTHYECKOE 3HAYCHUE»

IIpumep. Paccuuraiite pH Oydeproro pactBopa, coaepxkartiero 0,1 moms NH,OH
u 0,1 mone NH4CI. Kak namenutoesa pH: a) npu nodaenenuu k 1 11 pacteopa 0,01
mosb pacteopa HCI; 0) mpu mobGaenenuu k 1 1 pactBopa 0,01 monbs pactBopa
NaOH; B) npu paz0aenenuu pactBopa Bojoi B 10 paz? KoHcTaHTa qucconUAaiviu
rujpokcraa aMmmonnst K= 1,79-10°, pK,= 4,75.

Pemenue J[ngaammuaunoii OydepHoii cuctembl
Co
pH= 14 —pK, + lgc—
HaxoauM 3HaueHue pH: pH =14 -4,75 + lg% =9,25.

[Tpu noGapnennn 0,01 mons pactBopa HCI koHUEHTpalms ruApoKCcHIa
aMmMOHMs yMeHbmaeTcs n0 0,09 MoJsib, a KOHIIEHTpalus XJIOPUJIA aAMMOHHS
Bo3pacraet 10 0,11moub.

0,09
0,11
[Tpu noGaBnennn k 1 ;1 pactBopa 0,01 mone pactBopa NaOH  paBHOe
komuuecTBo Moneit NH4CI npeBparutbes B NH,OH, Torna nomyuum:
pH=14-475 +1g 2L =933,
0,09
[Tpu pazbaBnenun pactBopa B 10 pa3 umeem:

0,01
H=14-475+1g=—= =925,
p ’ gom ’

2

Haxomum Bennuuny pH: pH =14 —4,75 + Ig =9,15.




Onpit. U3y4eHue cBoicTB Oy(pepHBIX cMeceii

Peaxtusni: 0,1 H pactBopbl HCI m NaOH, (ukcanan naasi mpuroToBICHUS
areTarHoil OyepHOil cMeCH, YHUBEPCAIbHBIA MHAUKATOP.

Boinosinenue padorel. B Tpu nmpoOupku BHECHMTE MO 5 MI alETaTHOIrO
Oy(depHoro pactBopa. PactBop B mepBoii mpoOupke pa3zdaBbTe B JABa pasa
JUCTAJUTMPOBAHHOHN BOJOM, BO BTOPYIO MPOOUPKY NpHOABbTE 2—3 KaIuld pacTBOpa
XJIOPOBOJOPOAHONH KHCJIOTHI, B TPEThO NPOOMPKY 2-3 KaM pacTBopa
rMApOKcHaa Hatpusd. B kakayw npobupky mnpubaBere 1o 34  Kamm
YHUBEPCATBHOTO MHAMKATOpa. OTMETHTE LBET PaCcTBOPA B KAXKAOH MpOOHUpPKE.

3anucev Oannevix oneima. CHeNaiTe BBIBOJ O BIMSIHUM HA BenWunHy pH
Oy(depHoro pacTBopa pazdaBicHus, 100aBICHUS KUCIOTHI, IIETIOYH.

Keiic-3apanne mo Teme Ne 5
«I'maponaus cojieil. Boropoanwlii nokasaresny»

OnbIT. «'mapoaus coseii. Onpenesenue pH pacrBopoB pa3iH4HbIX 1O
COCTaBY I'MAPOJIN3YHOIIUXCH COJIeiD»

Peaxtusbl: pactBop cynb(ara amroMuHus 0,5 H., pacTBOP XJIOPHIA HATPHUS
0,5 H., KpUCTAUIMYECKHNA CYIb(UT HATPHsl, KPUCTAULIMUECKANA KapOOHAT HaTpus,
JUCTAJUIMPOBAHHAS BOJA.

Boinoinenne omnbita. CHavyana TNPUrOTOBBTE PacTBOpPBl KapOoHAaTa U
CyJib(pUTa HATPHUS, IJIsl YETO BHECUTE MO | IIMATENIO COJIEH B OTACIBHBIE TPOOUPKH 1
N00aBbTE 5 MJT IMCTUJUIMPOBAHHOM BOBI, TIIATEIEHO BCTPSXHHUTE.

B 5 npobupok Haneitte mo 10 kanesns: B 1-10 - JUCTUJUTMPOBAHHOMN BOJBI, BO 2-
0 — pacTBOpa Cysibdara aroMHHUS, B 3-10 — pacTBOpa CyJib(UTa HATPUS, B 4-10 —
pacTBOpa XJIOpUAA HATpUs, B 5-10 — 5 Kanenb KapOoHaTa HaTpusl W 5 Karenb cyibdara
ATFOMUHUSL.

B xaxayto mpoOMpKy MONOKWTE MO KyCOUKY YHWUBEPCAJIBHOW WHIMKATOPHOM
Oymarm.

3aganust. 3aMUCh JAHHBIX ONbITA.

1) CpaBHute OKkpacky Oymaru B pacTBOpax COJEH C €€ OKPacKOW Ha IIKajie
3HayeHui pH. 110 U3MEHEHUIO OKPACKK CHETIANTE BBIBO O PEAKLIMU CPEIbI B PACTBOPE
KaKI0M COJIN.

2) Kaxuie nsmenenust Habmoaarotes B S-it mpoOupke? Kakoe BenecTBo BoIIAIO B
BUJIE OCAIKA W BBIACITUIIOCH B BUJIE Y3bIPHKOB ra3a?

3) CocraBbTe ypaBHEHHS PEaKUMidi B MOJICKYJISIPHOM M MOHHO-MOJIEKYJISPHOM
BUJIE:

TUJPOSN3a CyIb(aT aTFOMUHMSI,

TUJPOJTN3a CYIb(UTa HATPUS,

TAAPOJIM3a XJIOPUIA HATPUS,

00pa3zoBaHus ¥ TUAPOJIN3a KapOOHAaTa aTFOMUHMUSI.

Kakas peakius HE mpoTeKacT?
4) 3anoiHuTe TA0JIHILY, YKA3aB CBeJeHHUsI 0 TUIIAX FHAPOJIH3A

Conb obpazoBanHas [Tpumep pH Oxkpacka
COJH YHHUBEPC.




AHIUK.

CuwibHbM ocHOBanueM | Ciabo# KUCIOTOH
Cnabbim ocHoBanneM | CHIBHOH KHCIIOTOH
CaObIM OCHOBaHHEM Cnaboi KUCIIOTOM

CunbHbIM OcHOBaHHEM | CHIIbHOM KUCIIOTOM

KecTKoCTEL BOABI

Enununedi m3mepenus xectkocth (OK) Boawsl B cucteme CH  sBhsieTcs
3
MOJIsIpHAs KOHIICHTpanus dkBuBajaeHTOB (C,,,) B pacueTe Ha 1 M pacTBopa.

Pa3MepHOCTB JKECTKOCTH [MOJIb 9KB/M’ | MIIM YHCIIEHHO PaBHAs €if BEMUHMHA C
TIPUHATON PA3MEPHOCTBI0 B XMMHM [MMONb SKB/AM']; TIOCHEIHAS SBISIACH
OCHOBOM M3MEPEHHUS KECTKOCTU BOABI B Poccum no 2005 roaa.

HoBag eaununa u3MepeHHs KECTKOCTM BOAbBI B Poccruu — 310 Tpaayc
sxectkoctr (*XK). Omuu rpamyc skectkoctd pasen 20,04 mr Ca®* wmm 12,15 mr
Mg B 1 aM’ BOIBL, T. €. YHCICHHO TPALYC KECTKOCTH COOTBETCTBYET 1 MMOJIb
K6/ M.

[To 3HaueHUI0 OOUICH KECTKOCTH MPUPOTHBIX BOJ YCTAHOBJIEHA CIEIYIOLIAs
KJ1accu(puKanus:

9K < 1,5 MMOJIb 9K6/IM° — MaJIast JKECTKOCTH,

% = 1,5 — 3,0 MMOJIb 9x6/ M’ — CPEIHSL,

°%K = 3.0 — 6,0 Mmmonb 5x6/ M — MMOBBIIIICHHAS,

°K = 6,0 — 12,0 MMOJTb 9K6/ IM° — BBICOKASI,

X > 12 MMOJIBb 9k6/ AM° — OUECHD BHICOKAS KECTKOCTb.

Obmast  sxkectkocTh  (“XKogy) M BpeMeHHas kecTkocTh BOIBI  (MKgy)
ONPEACTISIOTCA MYTEM TUTPOBAHMS NPOOBI BOJBI PACTBOPAMH TOYHO W3BECTHOM
KOHIICHTpAIu, a nocTostHHAs (MK,c;) PACCUMTHIBACTCS MO PA3HUIE MEXKTY OOIICH
1 BPEMEHHON JKECTKOCTHIO

XKmoct ="K — XKap.

Meton onpeneneHust 00IIEH )KECTKOCTH OCHOBAH HA 0Opa30BaHWU MPOYHOTO
KOMIUIEKCHOTO COeAHEeHMs TpuiioHa b mnu kommuiekcona 11 (aByHarpueBas coJib
ATUJICHAUAMUHTETPAYKCYCHOU KHCIOThI — DJ[TA)






KOHCTaHTBl yCTOMYMBOCTH 3THX KOMILIEKCOB PABHBI COOTBETCTBEHHO
2,6:10° u 1-10". Ho koHCTaHTH ycToifumBocTH KommiekcoB Ca’’ m Mg ¢
xomrekconoM 111 ropaszo Goneme (3,7-107 1 5-10°). TTosTOMY NpH THTPOBAHHH
KOMITJIEKCHl METAJIJIOB € WHAMKATOPOM pa3pylialoTcs M 00paszyroTcs Oosiee
MPOYHBIE KOMIUIEKCHI ¢ KoMiiekcoHoM 11 (mpu pH~10).

CaInd + Nay[H,Y]=Na,[CaY] + HInd* + H"

BunHo-KpacHbIIi Toy6oii

Mg Ind” + Nap[H,Y] =Na[Mg Y] + HInd > + H'

BunHo-KpacHbIIi Tomy6oii

B SKBUBaJICHTHON TOYKE BHUHHO-KpacHas OKpacka pacTBOpa CMEHSETCS
royiy0oit BCIIEACTBUE HAKOIUICHUS! aHUOHOB MHIMKATOPA.

HeoOxomumyro naas  onpeAcsicHus aMMOHHMITHYIO Oy(EepHYHO CMECh
NPUTOTABIIMBAOT B MEPHOW KoaOe BMecTUMOCTBEO 1000 mn, cMmemmBas 100 mu
pacTBopa xJiopuaa aMmMoHus ¢ maccoBoi moneid NH,Cl 20 % co 100 ma pacTBopa
aMMuaka ¢ wMaccoBoii gonet NH; 20 % wu pgoBoas 00BEM cCMecH
JUCTAJUTMPOBAHHON BOJOW 10 METKM. OOBIYHO MPUPOIHYIO BOoay TUTPYIOT 0,05 H
pactBopoM KomiuiekcoHa III. PactBop npuroraBauMBarOT M3 TOYHONW HABECKU
XUMHYECKA YUCTOrO Mpemnapara, y4uThiBas, 4ro ¢opmyna komiuiekcona Il
Na,C1oH 408N, 2H,O, a monsipHasi Macca SKBUBAJIEHTOB €ro B JAHHOW PEakIuH
paBHA MOJIOBUHE MOJIIpHON Macchl (Z = 2). MHOrma KOHIEHTpAIM0 pacTBOpa
KOMIUIEKCOHAa ycraHapnuBaroT 1o 0,05 H pactBopy cynbdara MarHus
MgSO, 7H,O, npuroToBiIcHHOMY M3 (pUKCaHAIA (WK TIO XJIOPUY Kb ).

Keiic-3aganue o teme Ne 5
«Onpenenenue o0mIel KECTKOCTH BOAbI KOMILIEKCOHOMETPUYECKHM
TUTPOBAHUEM)

OGopyI0BaHHE H PEAKTHBbI: KOJIOb KOHHYECKHE BMECTHMOCTBIO 250 cM’;
OropeTka Ha 25 MJ1, YKpenJIeHHas B mTartuee; (apPopoBbIi CTAKAHUMK ISl CIIMBA,
pacTBop komiuiekcoHa III; OydepHbIii pacTBOP, XpOMOI€H YEPHBINA CICIUATbHBINA
ET-00 (unaukaTop).

Bovinonnenue ananuza. llpexae, 4YeM BOCHONB30BAThCA OIOPETKOM, €€
BBIMOITE, MOOMBAsCh, YTOOBI >KMAKOCTh CTEKJIA CO CTEHOK PAaBHOMEPHO, HE
OCTaBJIsi Karesb. 3areM OOpPETKYy TPU pasa OMOJIOCHHTE pabouuMM PacTBOPOM,
KOTOpPbIM Oynere TUTpoBarh (pacTBopoM komiuiekcoHa [1I). C momMomeo BOPOHKH
OFOPETKY HAIMOJIHUTE PACTBOPOM BBILIEC HYJIEBOTO JCTICHHUS, 3AMOJIHATE OTTAHYTYHO



TPYOKY («HOCHK»), cleis, yToObl B HEMl HE OCTaBaoch Bo3ayxa. llocie 3toro
00s13aTeIbHO yOEpUTE BOPOHKY M YCTAHOBUTE PACTBOP Ha HYJIEBOE JEJCHHE (IO
HUKHEMY MECHHCKY ).

BrINoNHsIs TATPOBaHUE, CAEYET COONMOAATh CAEAYIOIINE MPaBUIIA.

1. Kaxxnoe THTpOBaHWE HAUMHAIOT C HYJIEBOTO JCTCHUS IIKAJbl, TAK KaK MpH
3TOM KOMIIEHCUPYIOTCSl MOTPEMIHOCTH KaTMOPOBKH OFOPETKH.

2. TutpoBaHUE MPOBOIAT HE OYEHBb OBICTPO (3—4 Karv B CEKYHJY), WHAYEC
pacTBOp HE OyAeT BOBPEMS CTEKATh CO CTEHOK M OTCUET OKAKETCS HEBEPHBIM.

3. OObeM pacxoayeMOro Ha THTPOBAHHWE PACTBOPA HE JOJDKEH MPEBBILIATH
EMKOCTH 0/1HOM OropeTkn. OTcyeT 00beMa MOC/Ie BTOPUYHOTO HAMOJTHEHHS CHITBHO
CHIKAET TOYHOCTD ONPENCTICHHSI.

X00 onpeodenenusn. B THATENBHO BBIMBITYIO KOJIOY JJIi TUTPOBAHHS
oTMepbTe TmneTkoii Mopa 1000 cM® mccnexyemoii Boasl M mpuieiite 5 oM’
aMMOHUIHOM Oy(epHoii cMmecn. BHecute Ha koHue mmnarens ~20—30 mr cyxoi
CMECU MHAMKATOPA C XJIOPUAOM HATPHUs 0 MOSIBICHUS XOPOILIO 3aMETHOM, HO HE
OYECHb TEMHOI BUHHO-KPACHON OKPACKH.

TurpoBanue. [IpubapnsiiTe Mo KamjasiM KOMIUIEKCOH K BOJAE MEJUICHHO,
MOCTOSIHHO BCTpsixuBas KoJIOy ¢ BOJOH, HaAOMIOAas 3a OKpackod pacTBopa.
TuTtpyiiTe 10 nepexoaa OKPaCKu U3 BUHHO-KPACHOH B rOiyOyHO0 OKPacKy OT OJHOM
JMIIHEH Karuii TUTpanTa. JlaHHble 3aHecuTe B TaOnmily. [loBropuTe THTpOBaHHE
2—3 paza U M3 CXOIALIMXCS OTCYETOB BO3BMHUTE CPEIAHEE 3HAYCHHUE. 3aHECHUTE
JAHHBIE TI0 TATPOBAHKIO B TAOIMILY

Tabmmua — JlaHHbBIE TUTPOBAHUS

Ne i/ Vg, o Vr, oM Cr, MOJIB/IM°
1 100
2 100 0,05
3 100
Vi+ V,+V-
Vi(op) = A

3

O61yto kecTkocTh Bobl (Ca® 1 Mg® Ha 1 1) BeIUmCIIHTE 1O hOpMYJIE:
¢ = Crvr 1000 ’
VB
rae  Crp — MONspHas KOHLIEHTpaLKMs SKBUBAIEHTOB pacTBopa koMiuiekcona I1I;
Vi — cpennuii 00beM paboyero pacTBopa KOMIUIEKCOHA, 3aTPAy€HHBIA Ha
THTPOBAHKE, CM;

MMOJIE/IM umm “9K

Vg — 00b€M BOJIbI, B3THIN J1J1s1 ONMPEACICHUS KECTKOCTH, CM.

1000 — ko3¢ dummeHT nepecuera Ha 1 1M,

CpaBHUTE pe3yibTaThl pacyeTa ¢ JAHHBIMHU TAOJIMIIBI TOKA3aTENCH KayecTBa
BOJI M CJIEJIAINTE BBIBOJ O JKECTKOCTH UCCIEAYEMOM BOJIBL.



Keiic-3aganus o reme Ne 5
«IlosrydyeHue u CBOICTBA KOJLUIOMAHBIX PACTBOPOB)

Ileab padoThI: 03HAKOMUTHLCS C KOHACHCAIIMOHHBIM METOJIOM TOJTyYCHHUS
KOJUTOMJHBIX PAcTBOPOB, BBIACHWTH BIUSHUE BHEITHMX (PAKTOPOB Ha WHX
CTaOWJIbHOCT; MOJYYUTh MPEACTABJICHUE O CTPOSHUM MUIIEIT 30J1€H, KOaryJjsiiuu
KOJUTOMIHBIX PACTBOPOB ACHCTBUEM PACTBOPAMH JICKTPOIUTOB.

3ananme 1. [TonyuyeHue cess KPEMHUEBOW KUCIIOTHI

[TomectuTe B mpoOupky 5—6 kamenb pactBopa Na,SiO; m nodapbre 2—3
karum 2 H pactBopa HCI. OTMmeThTe XapakTepHbIe TPU3HAKU MOJTYUYEHHOTO TEIS.
Kakue yciioBHst 3TOTO OINBITA UCKITFOUMIIN TOJYYEHUE 307151 KPEMHUEBON KUCIIOTHI?

3amanue 2. IlomyyeHue 3018 KPEMHHEBON KHCIOTHI KOHJICHCAIMOHHBIM
METOJIOM

[Tomecture B ABe mpoOupku no 1—2 kanmm pactBopa Na,S10; u npubaBbTe
2-3 mn pactBopa HCI mimotHocThio 1.05. Habnroaaiite oOpazoBaHue mpo3pavyHOro
pacTBOpa clierka MEHbIIEH MOABMKHOCTH, YEM Y UCTUHHBIX PaCTBOPOB.

YKakuTe TUIN PEaKUUH, JeKalield B OCHOBE KOHACHCAIIMOHHOTO METO/a
NOJTYYECHUS KOJIJIOUIHOTO PacTBOPA KPEMHHUEBOM KMCIIOTHI.

CocraBbTe (HOpMYITy MULIEIUIBI 30JI1 KPEMHUEBOW KHCIIOTHI, YKAKATE 3apsia
rpanyibl. Kakne gakropsl 00yClnOBIMBaKOT yCTOWYMBOCTh MHULIEUTBI KOJUTOMIHOTO
pacTBOpa KPEMHUEBOW KUCIIOTHI?

3apanue 3. Koarynsus KOJJIOMAHOTO PACTBOPA MPH €0 HAMPEBAHUH.

[TomectuTe OnHY NPOOMPKY C KOJJIOMJHBIM PacTBOPOM KPEMHHEBOM
KHUCJIOTBI, TOJYYEHHOM BO BTOPOM ONBITE, HA HArpeTyr BOASHYIO OaHIo.
OOBICHUTE TMOSBICHUE CTYJIECHUCTOrO ocaaka B npoOupke. Uem BbI3BAHO
HAPYLIEHUE KUHETHYECKOTO (hJaKTOpa YCTOMUMBOCTH KOJUTOUHOTO pacTBopa?

Keiic-3apanue no reme Ne 6
«OKHCITUTE/ILHO-BOCCTAHOBUTEIbHBIC PEAKIIUH € Y4ACTHEM CJI0/KHBIX
BELECTB
OnbIT. Baussane pH cpeasl Ha xapaktep BOCCTaAHOBJICHUSA
NepPMAaHIaHATA KAJIHS



PeakTuBbl M MarepuaJbl: pacTBOp nepmanrasdara kamus 0.5 H, pacTBop
CEPHOM KMCIIOTBI 2 H, pactBop ruapokcuna kaims 0.05 H, HUTPUT Kanus
KPUCTAIMYECKHA. , JUCTUJUTMPOBAHHAS BOJA, TPOOMPKH, MUKPOLLIATENb.

Boinosinenue pa6orsl. B Tpu npoOupku BHecuTe mo 3-4 kamm pacTBopa
nepmanranara kaams (KMnQO,). B nepByro npoOupky aobaBeTe 2-3 Kamim 2H.
pacTBOpa CEPHOM KHUCIIOTHI, BO BTOPYIO - CTOJIBKO K€ BOJBI, B TPETBHIO - TAKOE K€
konuuecTBO ruapokcuaa kammsa (KOH). Bo Bce Tpu nmpoOWpkM BHECHTE TO 1B
MUKpOLITaTeNs Kpuctammmyeckoro Hutputa kamus (KNO,) u nepememaiite
PacTBOPHI A0 TOJIHOTO PACTBOPEHUS KPUCTALIOB. Uepe3 3-4 MUHYTHI OTMETHTE
W3MEHEHUE OKPACKH B MPOOMPKaXx.

3anuch JAHHBIX ONBITA.

l.Hanumwre  ypaBHEHMsT  peakUMii  BOCCTAHOBJICHHMs  IEPMAHraHara
KaJIUsl HUTPUTOM Kajus B KUCJION, HEUTPAIBLHON U IIECJIOYHON Cpefax, YUATBIBAs,
4yTO
voH MnO;' - nMeeT (HONETOBYIO OKpacky, HoH MnQ? - 3enéHyio, non Mn®" -

oecupereH, MnO, - ocagok Oyporo IBeTa.

2. MeToaoM 3NIeKTPOHHOTO OanaHca noadepute Ko pPUIrueHTHI.

3. YKaKUTE OKMCIUTETb U BOCCTAHOBUTE b, TPOLIECC OKUCICHUS U
BOCCTAHOBJICHMUSI.

4. J1o KaKko# CTEeTeH! OKUCACHHUS BOCCTAHABIMBACTCS MEPMAHTaHAT KaJlus B

pactBopax, mmerouux pH > 7, pH = 7, pH < 7? CkKOJbKO OKHCIHMTEIBHBIX
BKBUBAJIEHTOB comepkutes B 1 mons KMnO, B KaXKA0M U3 3THX CiIy4yacB?

Keiic-3ananune no teme Ne 6
«OKHCITUTEILHO-BOCCTAHOBUTEIbHBIC PEAKIIHH € Y4aCTHEM MPOCTHIX
BELECTB - METAJLJIOB
OmnbiT 1. OTHOIEHHE METALIOB PA3HOI AKTHBHOCTH K KHCJI0TAM-
OKHCJIUTEJISIM, KHCJI0TAM-HEOKHCJIUTEISIM U PACTBOPaM LIeJI04eii.
A) XuMHYeCKHE Peakul META/LUI0B ¢ KOHICHTPHPOBAHHO CepHOIi
KHCJI0TOM

Konyenmpuposannas — cepnas — kucioma — 3d  c4em — MAKCUMAIbHOT
NOJOJICUMENbHOT  CHeNneHU  OKUCTeHUs.  YeHMPAIbHO20 — DJeMeHmd  SAGIAemcs
KUCTIOMOU-OKUCTIUMETIEM.

Ilpu 83aumooeicmeuy KOHYeHMpUpoSanHou cepHotl xkuciomer HySO, ¢
MEMAILIAMU BOZMOICHBIMU NPOOYKMAamu 6occmarnosienus aeuaiomes: SO, S; H)S.
Cmenenw eoccmanosnenus S'° sagucum om axmusnocmu memanios. Hanpuvep,
KOHYEHMPUPOBAHHASL CEPHAS KUCTOMA BOCCMAHAGIUBACTNCSL:

a) neakmusHvimu memaiiamu 00 SOy,

0) memannamu cpeowneil axmusHocmu (mesicoy Mn u H,) nocieoosamenvHo
om SO, oo S°



8) akmugHeIMU Memasiamu (cmosuuu negee Mn) oo H,S

Ha memanner Cr, Fe, Al, Au, Pt H)SO4(x) He Oeiicmeyem npu HUSKUX
memnepamypax.

Boinosinenue. [lomecture B Tpu MpOOMPKHM MO KyCOUKY METAUIOB — MEJH,
oMHKa W MarHus. B kaxayro npoOupky n100aBbTe  cepHylo  KUciomy
KOHYeHmpuposaniylo, 4To0bl OHAa TMOKpbLIa METauIbl (paboTaiiTe B BBITSHKHOM
mkagy Npu BKIFOYCHHONW BEHTUIISLIANA ! ).

3aganue. 3anuch JAHHBIX OMNbBITA.

OnuimTe HaOIHOACHHUS.

CocraBbTe ypaBHEHHS COOTBETCTBYIOLINX PEAKLIMIA.

+6
Cu® + H,SO4(x) —
Zn° + HySO4(x) —

Mg® + H;SO4(x) —

PaccraBpre KO3((PUUIMEHTHI METOAOM JJICKTPOHHOIO OanaHca. YKaKuTe
BOCCTAHOBUTEIIb, OKHCIHUTEND, & TAKKE MPOLECCHl OKMCIEHHS 1 BOCCTAHOBIICHHS.

b) Xumuyeckue peakuuu MeTalIoB ¢ pa30aBJIeHHON CepHOii KHCI0TOM

[TomecTrTe B TpU MPOOUPKHU MO KYCOUKY METAIOB — MEJIW, IMHKA M MArHUsl.
B kaxnyro npoOupky n00aBbTE cepmylo Kuciomy pazbasieHiylo, 4ToObl OHA
NOKpPBUIA METATBL. B Monekyne pa30aBIeHHOM CepHOM KMCTOTHI POJIb OKACIUTENS
BBITIOJTHSAET HOH Bojopona H'.

3ananmue . 3anuCh JAHHBIX ONBITA.

Onuimre  HaOMOICHUS. CocTaBbTe  YpaBHEHUS  HPOMEKAIOUUX
COOTBETCTBYIOIIMX peakuuii. PacctaBbre KOYPPUIIMEHTHI METOAOM JIEKTPOHHOTO
OanmaHca. YKaKUTE BOCCTAHOBUTEID, OKUCIUTEND, a TAK)KE MPOLECCHl OKUCTIEHUS U
BOCCTAHOBJICHHSI.

Cu® + H2SO4(pazd) —
Zn° + HySO04(pazd) —
Mg° + H,SO4(pazd) —

B) Xumnueckue peakuuy MeTaljIoB €O IeJ04YaMu

C pacmeopom wenodu 63aumMo0etiCmeyIom Memailivl, OKCUObL U CUOPOKCUObI
KOMOPbIX 001a0ar0m amgomepusimu COHCMBAMU.

Bomosanenue 3aganusi. M3 Tpex Npeaio>)KEHHBIX B OnbiTax A U b metannos
BbIOCpUTE METAI, MMEIOLMA amM(OTepHbIE CBOWCTBA CBOMX OKCHIOB U
TMAPOKCUIOB, MNPH OTOM CTOAIMHA A0 BOAOPOAA B psALy CTaHAAPTHBIX






2) Paccuuraiite TEOPETUYECKH HAMPSDKEHUE TaJbBAHMYECKOTO DJIEMEHTA,
NOJIB3YSICh 3HAYCHUAMU CTAHJAPTHBIX DJIEKTPOJHBIX NOTEHIHUANIOB E ooy = B,

3) Beiumcoure KITJ[ w3yvaemoro ramsBanumueckoro snemenra: KIIJ =
Epaxcr/Ereop.- 100 %.

4) OOBSICHUTE MPUYMHY BOZHUKHOBEHUS TBOMHOIO AIEKTPAYECKOTO CJIOS HA
I'PAHULIE METAJUI-PACTBOP €0 COIMM HA IMHKOBOM M MEJHOM 3JIEKTPOJAX.

5) CocraBbTe ypaBHEHHMsS PEaKUMii, MPOTEKAOIIMX Ha SIEKTPOJax
raJlbBaHUYECKOrO JJIEMEHTA, M CYMMApHOE YPABHEHUE XHMUYECKOM PEaKkUuu, B
pe3ysbTare KOTOPOH BO3HUKAET JJIEKTPUUYECKUI TOK B TAHHOM DJIEMEHTE. Y KOKUTE
THUIT PEAKLIUN.

6) lloschure, moyemy Ha npakThike O3J[C raabBaHMYECKOrO 3JIEMEHTA
MEHBIIE, YeM TEOPETHUECKH PACCUNTAHHAS BETMYMHA?

7) SIBnsieTcss NaHHBIA radbBaHUYECKHA 3IEMEHT oOparuMbiM?  OTBET
MOTHUBUPYHTE.

8) Vkaxure, Mpu Kakux YCIOBUSAX paboTa JaHHOTO TalbBAHWYECKOTO
BIEMEHTA MOKET TPEKPATUTHCS ?

9) Kakyro pomp B padoTe TanbBaHMYECKOIO SJIEMEHTA BBIMOJHSCT
AJIEKTPOIUTHBINA MOCTHK?

OnbiT 2. H3ydyeHue padOThbl KOHLEHTPALHMOHHOIO TIajbBAHHYECKOI0
3JIEMEHTA

Boinosinenue padotbl. B Ba crakaHuyMka HajeiTe pacTBOpHI CyJib(ara
[IMHKA PA3HOM KOHIICHTPALIMU. NEPBBIA C KOHICHTpanueu 1 MOJ'IB/I[M3, BTOPO# -
0,001 MomB/ M’

Onycture B pacTBOPBl LMHKOBBIE TOJIOCKH, COCAMHUTE MX MOCPEACTBOM
IPOBOJIOB C raJIbBAHOMETPOM, COOMIOAAS MOJISIPHOCTH.

CoenuHuTe  pacTBOpel B CTaKaHax  JJIEKTPOJIMTHBIM ~ MOCTHUKOM,
3aMOJIHEHHBIM HACHIIIECHHBIM pacTBOpoM xsopuaa kamus KCL

3aganue. 3anuch JAHHBIX ONBITA.

OTKITOHSETCS JIU CTPEIKA raJlbBAHOMETPA?

Paccunraiite Teopernueckoe 3HaueHue DJIC 3TOro 37me€MEHTa U CPABHUTE
pPacyETHBIE JAHHBIE C ONBITHBIMU BETUYAHAMHU

CocraBbTe CXEMY KOHLICHTPALMOHHOIO IaJIbBAHMYECKOTO 3JIEMEHTA!

(-)AHon (+H)Karoxn

CocTtaBbTe 3J1€KTPOHHO-UOHHBIE YPAaBHEHUs, IPOTEKAOLIUE B MTOJIY3JIEMEHTaX. Ha aHOJE,
Ha KaToze.

BrraucauTe noteHnuan Kaxxa0oro 3J1eKTpoa o ypasHeHU0 HepHeTa, Noab3ysach
Ta6m/1ueﬁ CTaHAAPTHLBIX SJICKTPOAHBIX MOTCHLUATIOB

PaccunTaiire 3/IC KOHLIEHTPAaLIMOHHOTO rajlbBAaHUYECKOTO 2JIEMEHTA.






3aganue. 3anuch AAHHBIX ONbITa. OTMETHTE, 4YTO Marepual aHOIA
(HaKOIUICHHAsl ME/b) NEPEHOCUTCS Ha KaroJ. COCTaBbTE YPABHCHHS PEaKIIMiA
AHOJHOTO M KaTOJHOTO MPOLECCOB.

Keiic-3ananmne no reme Ne 9
« Koppo3us u 3amura MeTa/uioB H CIJIABOB
OnbiTr 1. Koppo3ussi mnpu KOHTaKTe JABYX Pa3HOPOAHBIX
METaJJIOB.
HccnenoBanne MexaHM3Ma  3JIEKTPOXHMHYECKOI KOPPO3uH
METAJJIOB
PeakTuBbl 1 MaTepuaabl: IUHKOBAsS U MEIHAS TUIACTUHBI C 3WKUMOM; 2 H
pactBop H,SO,, auctummpoBanHas Boa.
BoinosineHue. 3amoIHUTE XWMHUYECKWM CTakaHUYMK Ha 2/3 pacTBOpOM
CEPHOU KUCIIOTEHL
OnycTuTe B pacTBOP LIMHKOBYIO M MEIHYO TUIACTUHBI, CIEAS, YTOOBI IJIACTUHBI HE
KOHTaKTUPOBAIM APYT C ApyroM. 3aMKCUpPOBaTh BBIICICHHE BOJAOPOAA HA OAHOMN
U3 IJTACTHUH.
CoeMHUTE C MOMOUIBIO 3KUMA LMWHKOBYIO U MEIHYIO TUIACTHHBI, CIEIS, YTOOBI
TUTACTHHBI KOHTAKTUPOBAIH APYT ¢ ApyroM. Urto m3menunocs? [Touemy?
3apanme. 3anuch JAHHBIX ONBITA.
1) Cnenaiite BBIBOABL, MO KAaKOMY MEXAHM3MY MPOTEKACT KOPPO3MWsSl METaia B
Pa3HBIX Cllydasx. MpA 3aMKHYTOH W Pa30MKHYTOH [EMW TalbBAHUYECKOTO
BIEMEHTA.
2) Hanummre cxeMy KOppO3UM LIMHKA B MPUCYTCTBUU MEAN B KHCIIOTE.
OmnpIt 2. Koppo3ust OUHHKOBAHHOTO U JIY>KEHOT0 Kejie3a B KUCI0H
cpexe
Boimosnenne . B aBe mnpoOupkm  Hanelite Ha 1/2 ux oObema
JUCTWIJTAPOBAHHOM BOJBL, U A00aBbTE MO 2-3 KA 2 H pacTBOpa CEPHOM
KHCJIOTHl M rekcanuanodeppara (/11) kamus K3[Fe(CN)g], KOTOpBIi sBisieTCs
qyBCTBUTENBHBIM DEAKTHBOM Ha HOHBI  Fe’' | ¢ KOTOpsIM jaeT cuHee
OKpaluBaHue. PacTBOpel XOpOWIO mepeMeniaiiTe najaoukoil. B ogHy mpoOupky
MOMECTHUTE 2-3 KYCOUYKa JIY)KEHOTO JKENE3a, a B APYIYIO - OMMHKOBAHHOIO JKENE3a
(MpeaBapUTEIbHO HAPYIIMB NOKPBITHS HAKAAYHONH OyMaroi B ABYX CIy4asXx).
3aganue. 3amich JAHHBIX ONbITa. B Kakoi mpoOupke cmycTs BpeMs MOSBUIIOCH
cuHee okpammBaHue? COCTaBbTE CXEMY KOPPO3MM OLMHKOBAHHOIO JKENE3a C
HAPYILIEHHBIM TOKPBITUEM B KUCIION cpeae. COCTaBbTE CXEMY KOPPO3HH JIYKEHOTO
JKEJle3a ¢ HApPYLIECHHBIM MOKPBITUEM B KUCIOH Cpele. YKaKUATE NEPBUYHBIC W
BTOPUYHBIE MPOIYKTHl 3JEKTPOXMMHUYECKONH KOPPO3WH, & TAKXKE, KaKHE HOHbI B
KHUCJION CPEJIE BBINIOJHSAIOT POJIb IENOJIsIpU3aTopa?



3axanust A1 KOHTPOJIbHOI padoTel Ne 1(mo Temam Ne 1-4)

(15 BapuanTOB MO KAKI0I TEme)
Tema 1: Knaccudukxanuss HeopraHudeckux coeJHHeHUH

Bapuanr

Harmiimre ypaBHEHUsT peakLiii B COOTBETCTBUM C LIETIOUKON MPEBPALLCHHUI, TATe HA3BAHUS
MPONYKTaM PEAKLIMK:

Tema 1: OCHOBHBIE NOHATHA U 3AKO0HLI XUMHH

3anoaHuTe TaONUIy, BCE PACUEThI MPUBEAUTE HIKE TAOJIULIBI.

BemecTBo M, mr | nMmoib | Vi1 N nyk Msks.
/MOJTb (1y.)
HNO; - 3

Tema 2: JHepreTuka XuMHYECKHUX MPOLECCOB
1. Micrions3ysi CripaBOUHbIe NAHHbIE TAGITHLbL, ONpenenTe H300apHbiii TemtoBoi sddext AH 0

XUMUYECKON pPE€aKkliv BalICro BapruaHTa
C2H4(r) + 302(r) > 2C02(r) + 2H20(>K)

CHeHaﬁTe BbIBOJ O BBIACJIICHUN WUJIU MOTTIOMCHU U TEIJIOTHI B MPOUECCE PCAKLIUH.

Beniectso | CocrosiHue AHOZ%, ko

MOTE

C,H, r 52,280
CO, r -393.510
H;0 K -285,950

Tema 2: CkopocTbh XUMHYECKOii peaknnu. XHMHYEeCKoe PABHOBecHe

Bapuanr
A)1. Kax ¥BMEHHTCST CKOPOCTB TIPSIMON PEaKITN

CaO(TB.) + COZ(]".) > CaCOs(TB.)

€CIA YBEJIMYUTH JARICHHE B CUCTEME B 3 paza’

2. Harmiimmre KMHETUYeCKIE YPaBHEHHsST CKOPOCTEH TPsIMON PeaKIvuy, OOpaTHON PeaKiIiu

U BBIPAKEHUE KOHCTAHTHI PABHOBECHSL

3. Copmyrmpyiite 3aKOH OEHCTBYFOIIMX MACC.

4. Onpenenure, B Kakyl0 CTOPOHY CMECTUTCA — XUMUYECKOE — PAaBHOBECHE TPH  YBEJIMHCHUH
KOHLISHTPALIX TIEPBOTO MCXOIHOIO BEIIIECTBA, M YMEHBILICHYST JIABJICHHSI B CHICTEME.

5. Copmymapyiire mpurir Jle-I Tlaresse.

Tema 3: Crpoenne atoma



Bapuanr

1. Hcxonsd w3 MNOJOXKEHUS 3JIEMEHTOB B MEPUOAMYECKONW CHUCTEME, JaiTe TMOJHYIO
XapaKTePUCTUKY aTOMa: a) HUKEJIS.

2. CocraBbre (hOPMYJIBI OKCUIOB M THAPOKCHIOB 3JIEMEHTOB TPEThEro MEPUOMa, OTBEYAIOIIUX
UX BBICIIEH CTEeNeHU OKHUCIeHus. Kak H3MeHseTCs KHUCJIOTHO-OCHOBHOM XapakTep JTUX
COeIUHEHHUIT?

3. Kak u3MeHsieTcsi 3JIeKTPOOTPHULATEIbHOCTh M OKUCIIUTENIbHASI aKTUBHOCTD 3JIeMEHTOB [V-A
nonrpynmnbl? CoctaBbTe HOPMYJIbI BONOPOAHBIX COSAMHEHHN 3JIEMEHTOB 3TOH TPYIITIHL.

Tema 4
Xumuveckas cBsizb. CTPoeHHE MPOCTEHIINX MOJIEKYJI

Bapuanr

Hns coequuennit HBr, Fe, O3, H,O

a) YKaKUTE TUIT XUMHUYECKOH CBSI3U B MOJIEKYJIaxX

0) cocTaBbTE JIEKTPOHHBIE CXEMbl 00PA30BAHMS MOJIEKYJI C KOBAJIEHTHON
cBs13bt0. OmpenenuTe BAIEHTHOCTD U CTETIEHb OKUCIICHUSI.

B) n300pa3uTe 3JEKTPOHHBIMY YPAaBHEHUSIMU MPOLIECCHI 00pa30BaHUs
MOJIEKYJI C HOHHOM CBSI3bIO

r) nu300pasure reoMeTpUIecKyro GopMy MOJEKYJIIbI BOABI, YKAKUTE
BAJICHTHBIN yIOJI.

Tema4: KoMiekcHbIE COeTHHEHHUS

Bapuanr
Jst JIAHHOTO KOMITJIEKCHOTO COCTTHEHUST
[Co(NH;)sSO4INO; onpenenuTe:
a) BHYTPEHHIOKO u BHEIIHIOO ceper,

0) 3apsi BHYTpeHHel u BHeIuHeH cdep;
B) KOMITIEKCOOOPA30RATENb;,  T)3aps] KOMITIEKCOOOpa3oBaTels,

M) JUraHbL
€) HANWIINTE BhIPAKEHME [Tl KOHCTAHTBI JMCCOLMALIMK (HECTOMKOCTH ) KOMITIEKCHOIO MOHA,

3axanust AJ1st KOHTPOJILHOI paGoThI Ne 2

Tema S PacrBopbl. PacuerHblili npakTHKYM. PacTBOpPHI 2/1€KTPOIHTOB.

Bydepnrbie pactBopsbl. Kosutonanoe cocrosiHue BelecTsa
Bapuant

1. Beruucnure: a) MacCOBYK JOJNIO BemecTBa B mporeHTax (w%); 0) MOJsIpHYIO
koHUeHTparuio BemectBa (C;); B) MONSPHYK KOHLEHTpauuio 3kBUBATEHTOB (C.), pacTBopa
(dochopHOI KHUCIOTHI, MOJYYEHHOrO MPH pacTBOpeHuu 18r kucnotel B 282 cM’ BOJBI, €CIIH
MIOTHOCTD ero 1,031 r/m’. Uemy pasen tutp (T) sToro pacrsopa?



2. HanuiuTe NOJHOE U KPaTKOE€ HOHHO-MOJIEKYJISIPHOE YpaBHEHUE PeaklUY, MpoTeKarolen
IO CXEME:

Pb(NO3); + KI — Pbl, + KNO;.
B uewm cyTb peaxiun?

3. KakxoBa Oyner koHUeHTpauuss HOHOB Bojopoaa B 0,1 M pacTBope a30TUCTON KHUCIJIOTHI
HNO,, xoHCTaHTa IUCCOLMALIUUA KOTOPOU paBHa S - 10,

4 Paccuuraiite pH OydepHoro pactBopa, comepskamero 0,1 moms NH,OH u 0,1 moib
NH4CI. Kak usmenutscst pH: a) npu nodasnenuu k 1 1 pacreopa 0,01 monb pactsopa HCI; 0)
npu nobasnenuu k 1 1 pacteopa 0,01 monp pactBopa NaOH; B) mpu pa3basieHun pactBopa
Bonoii B 10 pa3? Koncranta qucconmanuy ruipokcuaa aMMoHust K= 1,79-10'5, pKo=4.,75.

5. Hamumwure ypaBHEHHS THAPOJIM3a B MOJIEKYJSIPHOH M HMOHHOW (hopMax CIEIYyROIINX
coneii: NaHSO3; u MgCl,. Ykaxute pH cpenbl 3Tux pacTBOpOB.

6. Hammmute ypaBHeHus nucconmanuu cieayromux snekrponutos. a) Ca(HCOs3),;0)
Ba(OH);,; B) CaCly;
7. CoctaBbTe (OpMYJy MHLE/UIBI 30J5, H300pa3suTe CXeMy CTPOSHHs MHUILIEIIBL,
OTpeneNUTe 3apsia KOJUIOMIHONW YacTuilbl. Kakyro conb Hamo B3sTh (M3 ABYX MpenjiaraeMbix) B
HaAaNUMEHBIIEM KOJIUYCCTBE AJIsA KOATryJIALUU 30JI9 U HOLIGMY?

3omb CrabunmuzaTop Conu-koaryisropsl

AgCl KCl NaCl,CaCl,

Tema 6 PacTBOpbI HENIEKTPOJIUTOB
Bapuanr
1. Berucniure Temmeparypy 3amep3aHusi pacteopa 4(p) aHTU(pH3a, IMOJYYEHHOTO NpHU
pactBopennu 2 kr stuneHriukons CoH4(OH); B 2 kr BOABL

Konrpoabnast padora Ne 3
(15 BapuanToB MO KAKI0H Teme)

Temsbl (6-9):
«OKHCIUTEIbHO-BOCCTAHOBHTE/IbHBIC PEAKIUH. JJICKTPOXUMHYECKHE
npouecchbD)

Bapuanr

3apanme 1. C momompi0 MeTonma 3JEKTPOHHOro OamaHca paccraBbTe KO3((ULIMEHTH B
YpPaBHEHUM peakLUUHd M YKaKUTE OKHUCIUTENb U Mpolecc, B KOTOPOM OH Vy4acTBYeT,
BOCCTAHOBHUTEJb U MPOLIECC B KOTOPOM OH yYacCTBYET:
Cu + H,SO4 — CuSO,4+ SO, + H,0.

3apanue 2. Beruucnure 35€KTPOAHBIN MMOTEHIMAN, BOZHUKAIOUIUM MPU MOTPY>KEHUU LIMHKA B
PacTBOp €ro COJIU C KOHLUEHTpaLUEeH KaTHOHOB Zn* 0,00 1monb/am3.
3ananue 3. CocraBbTe CXeMbI raJIbBAHUYECKHX 3JIEMEHTOB, B KOTOPBIX MTPOTEKAIOT CIIEyIOLINe
peaxLuu:

a) 2Al + 6H —3H, + 2A1°" 6) Mn + 2AgNO3;—Mn(NO3), + 2Ag.
3ananue 4. Hanuimure ypaBHEHUs] XUMHUUECKUX MPOLIECCOB, MPOUCXOIALINX IIPU 3JIEKTPONIN3E
BOJIHOTO pacTBopa docdara HATPUSI C UHEPTHBIM AHOAOM.



3apanue S. CocTaBbTe CXeMy rajlbBAaHUYECKOTO JIEMEHTA, COCTOSALIEr0 U3 MEJHOIO M CBUHLIO-
BOIO DBJIEKTPOJOB, IOTrPY>KEHHBIX B PACTBOPbI CBOMX cojed. llpuBenute >IeKTpOHHBIE
ypaBHEHUsI 3JIEKTPOAHBIX NMPOLIECCOB, MPOUCKOALINX HA aHOJE U KaToJe.

3ananue 6. XKenesnoe uznenue NokpeiTo KaamueMm. Kakoe 3TO MOKpBITHE — aHOAHOE WU
karonuoe? Kakoii metam OyaeT KOppoaupoBaTh MPU MOBPEKACHUH 3AIUTHOTO CJIOST KaaMusi?
CocraBbTe 3JIeKTPOHHbIE YPABHEHHUS aHOJHOIO U KaTOAHOIO MPOLIECCOB KOPPO3UU YKa3aHHOTO
U3ZIeNnsl a) B HEUTpanbHOH, ©) KHUCIIOH, B) Cla0OMENoYHON cpenax . YKaKUTe MPOIYKTHI
KOppO3HUH.

TecTnl
Tema Ne 1 OcHOBHBIC TOHATHSA H 3aAKOHBI XHMHH

TecTOBBIE 3a7aHUSA

1. IIpocTeie BewmecTsa
1) nonusTHIEH

2) rpadur

3) 6enwrit pocdop

4) ammuak

2. MonsipHbIii 00BbeM raza u3MepseTcst
1) monb

2) momb/n

3) KMOJIB/M

4) n/xMonb

3. Mons mroboro rasa npH H. y. 3aHIMaeT oobem 22,4 11 — ciencTeue
1) 3aKOHA COXPaHEHHUST MACChI BELIECTBA

2) 3aKOHA MOCTOSIHCTBA COCTaBa

3) 3akoHa ABOraspo

4) 3aKOHA KPATHBIX OTHOLIEHUH

4. 3aK0OH COXpaHEHUS MAacChl BEIECTBA ObLIT OTKPHIT ...
1) Paynem

2) MeHnneneeBbIM

3) ABoraapo

4) JIOMOHOCOBBIM

5. DKBHUBAJIGHT —3TO  peajibHasi WM YCJIOBHAs YaCTHIA BEIIECTBA, KOTOPAas B JAHHOM
KHCJIOTHO-OCHOBHOW PEeaKLUU SKBUBAJIEHTHA OJHOMY KaTHOHY BOZIOPOJA MJIN B TAHHOH
OKHCJIUTENIbHO-BOCCTAHOBUTEIBHON — PEAKLIU OJHOMY ...

1) no3urpony
2) IpOTOHY

3) aneKTpoHy
4) HEHUTPOHY

6. Maccy BeliecTBa, B3sITOr0 B KOJIMYECTBE | MOJIb, Ha3bIBAKOT ... MAacCOH
1) aromHoi

2) 3KBUBAJICHTHOH

3) MonsipHOH



4) MOJIEKyJISIpHON

7. IIpocToe BemecTBO (B OTIUYHE OT CJIOKHOTO) — 3TO
1) o30H

2) dhenon

3) cona

4) rpagur

8. IIpy HOPMAJIBHBIX YCIOBUSIX 3,01-107 MOJIEKYJI Ta3a 3aHUMAa0T 00BeM
)11.2n

2)22,4n

3) 11,2 n

4)5,6 n

9.3a1 a. e M. (aTOMHYIO €IUHHIY MACChI) PUHSITO

1) 1/12 maccer atoma usoroma °C

2) 1/12 macchl IPUPOIHON CMECH AaTOMOB M30TOIOB yIiIepoaa
3) 1/16 macchl aToMa u3oTomna °0

4) 1/14 maccer atoma usoroma 'C

10. XumMu4yecku HeaeauMble YaCTULIbI — 3TO
1) arom kucnopona

2) MOJIeKyJ1a BOZbI

3) npotoH

4) MoJeKyJIa aMMHaKka

Knaccudukanuss HeopraHu4ecKux coeNnHeHn

TecTOBBIE 3a7aHUSA

1. Cunvkat HaTpPus pearupyer
1) ¢ yroJmpHOM KUCIOTON

2) ¢ COJNSTHOM KUCJIOTOU

3) ¢ BomoiA

4) cO BCEMH 3THMHU BEINECTBAMU

2. Tonpko cpenHsst COb MOJy4aeTCs 0 PEaKLUU
1) stO4 + Mg(OH)2 =

2) Li,O + H,CO5; =

3) NazO + Hzo + N205 =

4) CH3;COOH + Cu(OH); =

3. Okcun Cl,07 obpasyer coib ...
1) NaClOy4

2) NaClOs

3) NaClO,

4) NaClO

4. Oxcun yraepona (IV) monydaercs: mpu B3aMOASHCTBHM
1) xapOoHaTa HaTpUS U HUTPATA ATTFOMHUHHS

2) xapOOHaTa KaJIbLUs U XJIOPOBOAOPOAHOHN KHCIIOTHI

3) xapOoHaTa Kanust 1 HUTparta dapust



4) kapOoHaTa 1e3us u xjopuna xenesa (11)

5. BO3MOXXHO MOJIy4€HHE KUCIION COH MO PEaKLUU
1) HBr + Ba(OH), =

2) Ca(OH)2 + C02 =

3) CH3COOH + Fe(OH),=

4) CaO + Hzo + N205 =

6. Oxcup azora (V) obpasyer conb
1) NH4ClI

2) NH4NO,

3) NaNO3

4) Ca(N02)2

7. KucnoTHble OKCUABI MOTYT B3aMMOJIEHCTBOBATD!
1) Bogoii

2) KUCIOTOH

3) ocHOBaHUEM

4) aM(pOTEPHBIM OKCHUIOM

8. OCHOBHBIE OKCHUJIbI MOTYT B3aUMOJIEHCTBOBATD:
1) Bogoii

2) KUCIOTON

3) ocHOBaHUEM

4) KUCIIOTHBIM OKCHAOM

9. PearupoBatb ¢ Bogoi OyayT
1) oxcun yraepona (IV)

2) OKCHUJ KaJbILIHSI

3) ammuak

4) Menp

10. Conb Ca(HCO3), Ha3bIiBaeTCs
1) rugpoxapOOHAT KaIbLHs

2) xapOoHaT Kanus

3) xapOoHAT rUAPOKCOKATBLINS
4) xapOOHAT KaJbLHs

Tema 2: JHepreTuka XUMHYECKHX MPOLIECCOB
TecToBbI€ 3a1aHUA

1. OTkpeiTas cucteMa OOMEHHBAETCS C OKPYIKAIOIIEH Cpenoi
a) sHeprueit  0) BemectBOM  B) paboToii r) SHEPTHEH U BEIECTBOM

2. DHTANbIUST — 3TO SHEPTHUs, KOTOPO# 00JIaaeT CUcTeMa MPH MOCTOSTHCTBE
a) maBjeHWs  0O) TeMIepaTypbl B) o0BeMa ') MacChI

3. CrannmapTHO# TeIIOTOM 00pa30BaHUs HA3BIBAIOT TEIUIOBOH 3 dexT obpasosanus 1 Moab
JaHHOTO BELIECTBA U3 3JEMEHTOB MPH AaBJICHUH
a) P<0 6) P>0 B) P=10I310T1la r) P = 3,045-10°Ila



4. Belpaxk€HUE MEPBOrO 3aKOHA TEPMOAUHAMUKHU
a) Q= AU +A 0) A=U-TS B) PV = nRT r) G=H-TS

5. TepmMonuHaMu4ecKasi XapaKTEPUCTHKA, HE SIBJISTFOIAsICS (PyHKIMEH COCTOSHUS
a) BHYTPEHHSS SHEprusi O) PHTANbNHMA  B) SHTPOIHS r) pabora

6. OCHOBHOI 3aKOH TEPMOXHMUU OTKPbLI
a) Knaysuyc 0) Kapuo B) Knmameiipon 1) Tecc

7.Oueprust [ m66ca BbIpaskaeTcst pAaBEHCTBOM
a) A=U-18§ B) G =H-1S

6) O =AU + PAV 1) dS:%

8. TerumoBoii 3(h(HheKT XUMUIECKON BBIPAXKAOT B €IUHHUIAX
a) H/M 0) Kr/M B) kJI:x/MOB r) kJx/ M

9.CTaTUCTUYECKMI XapaKTep BTOPOrO 3aKOHA TEPMOIMHAMUKH BBIPAXKAET YPABHEHUE
a) dS=% 6)S =kinw
B) AS = SKOH' Syau 1") (AS)uv >0

10.0mnpenenenne MOJHOTO 3aMaca BHYTPEHHEH YHEPTUH BEIECTBA
a) BO3MOXKHO SKCIIEPHUMEHTAIBHO 0) HEBO3MOKHO 3KCIIEPUMEHTAJILHO
B) BO3MOXKHO Pacu&THBIM CIIOCOOOM I') HEBO3MOJKHO PACYETHBIM  CIIOCOOOM

11. ®opmynuposka 3akoHa ['ecca

a) TeroBoi 3((EeKT peakuy 3aBHUCHUT TOJIBKO OT HAYAJIbHOTO M KOHEYHOT'O COCTOSTHUS
CHCTEMbI U HE 3aBHCUT OT MYTH PEaKLIUH

0) TemioTa, MOrJoLaeMasi CHCTEMO# IPU TOCTOSIHHOM O00beMe, paBHa U3MEHEHHIO BHYTPEHHEH
SHEPTUU CUCTEMBbI

B ) TEIUIOTA, MOIJIoLIaeMasi CHCTEMOH MpH MOCTOSHHOM JaBJICHUH, PaBHA U3MEHEHHIO
SHTAJIBIIUH CHCTEMBI

r) TemioBoii 3pdekT peakiu He 3aBUCUT OT HAYAIBHOTO M KOHEYHOTO COCTOSTHHSI CHCTEMBI, a
3aBUCHT OT MyTH PEAKLUN

12. Peakuus B 3akpeiToii cucteme mpu AG < 0 mporekaer
a) B IPSIMOM HAITPABJICHUH 0) B mpsiMOM B OOPATHOM HamNPaBJICHUU
B) B OOpaTHOM HampaBJICeHUU I) HE IMPOTEKAeT PEaKIIHsI

13. O6benuHEHHOE YPaBHEHHNE TEPBOrO U BTOPOTO HA4all TEPMOAUHAMUKHI
a) 1dS > dU+ pdV 6) 60 = dU+ pdV
B) AH = UKOH._ UHaq. 1") AS = SKOH. - SHaq.

14. M3omupoBaHHas cucTteMa



a) oOMEHUBAETCs C OKPYIKaIOLEelH cpeaoi FHeprue

0) oOMeHUBaeTCs C OKPYKaromel cpeaoii BeeCTBOM

B) OOMEHHBAETCS C OKpPYKAIOIIEH cpenoit paboToit

r) He OOMEHMBAETCSI C OKPY’KaroIIel Cpeoll HU HEPTUEH, HU BEIECTBOM

15. CaMonpoU3BONBHBIMU Ha3bIBAIOTCSI MIPOLIECCHI

a) He TpeOyrolIne SHEePruu U3BHE 0) TpeOyromue >HEPrHU U3BHE
B) MPOTEKAIOIHE MPH BBICOKOM I') NPOTEKAOLINE NPU HU3KUX
JABJICHUU Temmeparypax

CKopoCTh XUMHYECKOI peaknun. XUMHUYECKOe PABHOBECHE.
Hpuauun Jle-Ilarense
TecTOBBIE 3a7aHUSA

1. CpenHsist CKOPOCTb paBHA

a) OTHOILICHHUIO U3MEHEHHS] MOJISIPHON KOHIIEHTPALIMK OTHOTO U3 PEAreHTOB MJIH MPOIYKTOB K
MPOMEKYTKY BPEMEHHU, B TEUEHHE KOTOPOTO 3TO H3MEHEHHE MPOUCX OIUT

0) OTHOLICHHIO H3MEHEHHSI MaCChl OTHOTO U3 PEareHTOB MJTH MPOIYKTOB K MPOMEKYTKY
BPEMEHH, B TEUEHHE KOTOPOTO 3TO U3MEHEHUE MPOUCXOTHUT

B) OTHOIIEHUIO U3MEHEHUS KOJIMYECTBA BEIeCTBA K MPOMEKYTKY BPEMEHHU, B TEYEHHUE KOTOPOTO
3TO U3MEHEHUE MPOUCXOTUT

2. HanbomnpIryro CKOPOCTh MPH KOMHATHOM TEMIIEPaType MMEET PeaKIus
a) LIMHKA ¢ pa30aBJIEHHOM CEPHON KHUCIOTOM

©) MarHust ¢ XJIOPOBOIOPOMAHOHN KUCIOTOM

B) JKeJie3a C KHCIOPOAOM

r) HUTpata cepedpa (p-p) ¢ XJIOPOBOJOPOTHOMN KUCIOTON

3. Marematndeckoe BeIpaKeHHe CKOpocTH mpocreiimell peakuun 2A +B =C  a) umeer Bun:
6)v = k[B] B)v = k[B* 1) v = k[A]*[B] mv = k[A]

4. OOmmii MOPsiIOK XUMHYECKOHN peaKIny —

a) of1Iee YHCI0 MOJIEKYJI, YIaCTBYIOMINX B aKT€ XUMHUYECKOTO MPEBPALIEHUS

0) cymMMa CTeXHOMETpHUYECKIX K03 (PULIMEHTOB nepen MOJEKyJaMi pPearupyrolnx BEIeCTB B
3aIUCH YPaBHEHHS PEAKIINU

B) YHCJIO MOJIEKYJI B IPABOH YaCTH YPABHEHUS PEAKLIIH

) cyMMa IoKa3aTesieil CcTeneHel Mpy KOHLUEHTPAIHUAX PEearupyrolluX BeIeCTB B KHHETHYECKOM
yPaBHEHUH PEaKINU

5. Ckopoctb npsimoii peakiun SOz¢y+ 0,502¢) = SOs3¢)+ 99k /K IpU NOHMKEHUH
TEMIIEPaTyPbl
a) YMEHbIIUTCS  O) He U3MEHUTCS B) YBEIUUUTCS

6. CKOpOCTb peakuuy IpH MOBBILIEHUN TeMiiepatypsl Ha 20°C (mpu TeMnepaTypHOM
k03¢ punmenre 3 ) yBenuauBaeTcs B
a)3paza  ©0)6pa3 B)9 pa3 r) 90 pa3



7. Cxopoctb peakuun 2AB(T) + Ba(r) = 2ABy(r)

Bo3pactaeT B 1 000 pa3 npu yBeIMYE€HUN JABJICHUS

a) B 5pa3 6) B 10paz3 B) B 100 pa3 r) B 1000 pa3

8. Bpxon amMmmuaka 1o ypasHeHHI0 peakumu Noiy + 3Hyr) = 2NH3y + Q yBennuurcs,
eciu

a) TIOBBICHTBH TEMIIEPATYPY, OBBICUTH IABJICHNE
0) TOBBICUTH AaBJICHHE, TOHU3UTh TEMIIEPATYPY

B) TMOBBICHTbH AABJICHHE U TEMIIEPATYPY

I') MOHU3UTH AABIICHHE U TEMIIEPATYPY

9. Karanmuszatop ycKOpsieT XMMHYECKYIO PEakIHio Omaronaps
a) CHIDKEHHIO SHEPTUH aKTHBALIIH

0) MOBBIIIEHUIO SHEPTHH AKTUBALINU

B) BO3PACTAHMIO TEIUIOTHI PEAKLIIH

I') YMEHbIICHUIO TeIUIOThI PeaKLIUH

10. UHruOuropaMu Ha3bIBAIOT

a) TMOJOXKUTENIbHBIE KaTATU3aTOPBI

0) oTpuLaTeNbHBIC KATATHU3ATOPI

B) BELIECTBA, YBEIMYMBAIOLIIE AKTHBHOCTh KaTaIN3aTOPOB

11.Cxopocts npsimoit peakuuu Nory+ 3Hy)y = 2NHs(y+ Q pactér npu

a) YBEJIMUEHUU KOHIICHTPAIH BOAOPoaa O) YMEHbIIEHUU KOHIIEHTPAIINH a30Ta

B) YBEJIMYCHUU KOHLIEHTPAIIM aMMHaKa  T') YMEHbIIEHHH KOHIICHTPALUU aMMHaKa

12. Ilpy nOHM>KEHUH JABJIEHUsI CKOPOCTB MPSIMOTO MPOLIECCa BO3PACTAET B PEAKLIMSIX

a) FeOup)+ COqy === Fepp) + COxyy 0) COxry + Cupy = 2COq,

B) CaCO315)y = CaOgpy + COxr) r) Nogy+ 3Hyy == 2NHj)

13. BbIx0on aMMHaKa 1o ypaBHeHHr0 peakuuu Noqy + 3Hory) =—> 2NHjzq) + Q yBenuuurcs,
ecIu

a) TIOBBICHTBH TEMIIEPATYPY, OBBICUTH JIABJICHUE

0) TMOBBICUTH JAaBJICHUE, TOHU3UTD TEMIIEPATYPY

B) TMOBBICHTbH AABICHHE U TEMIIEPATYPY

') MOHHU3UTH AABJICHUE U TEMIIEPATYPY

14. . IloBbllIeHNE AABJIEHHS B CUCTEME MPUBOIUT K MOBBILICHHIO BBIXOA MPOAYKTOB PEAKLIMH B
a) 2H,0¢) = 2Hyy) + Oxr)

0) Nogry + 3Hay = 2NHsqry

B) CaCO3(ms) = CaO) + COxyr)

r) CO) + H2Ory === COyqy+ Hyry

15. Cropocte npsimoit peakuuu 4NOyy + 2HoO) + Oor) = 4HNO3x )+ Q yBenuuurcs
a) MPY NOBBIIIEHUH TEMIIEPATYPbI U AABJICHHS

0) Ipy NOHMKEHUH TEMIEPATYPbl U AaBJICHHS

B) IIPY MOBBIIIEHUH JABJICHUS 1 MOHWKEHUN TEMITEPATYPhI

I') IPU MIOHMKEHUH JAaBJIEHHUS U TIOBBIIIEHUH TEMIIEPATyPhI



Tema 3: Crpoenne atoma

TecTOBBIE 3a7aHUSA

1. Meranmuaeckue cBoiicTBa HanbOoee BBIPAXKEHBI Y aTOMa
1) mutus

2) Harpus

3) xamus

4) xanprus

2. Hanbomnpiwmii pagnyc aToMa IMeeT
K

2) Na

3) Li

4) Rb

3. 3apsn siipa aToMa KpeMHUsI paBeH
1) +28
2)+31
3) +4
4) +14

4. DnexTpoHnyko KoHburypammio 1s°2s*2p°3s*3p° umeer atom

1) dochopa

2) xJyopa

3) 6poma

4) ¢ropa

5. B nepuopne ¢ yBenudyeHueM 3apsaa siapa aTOMOB METaJUIMYECKUE CBOMCTBA
1) ocnabeatot

2) yCHUIUBAIOTCS

3) He U3MEHSIOTCSA

4) HET 3aKOHOMEPHOCTHU

6. B manbIx nepuoaax ¢ yseaM4eHUEM 3apsiaa siapa paauyCchbl aTOMOB
1) yBennumBaroTcs

2) W3MEHSITCS NePUOTUUECKU

3) yMeHbLIaTCA

4) HE U3MEHSIOTCS

7. DneMeHTy C 3JIeKTPOHHOH popmyJioii aToma 1s22s22p63 s23p3 COOTBETCTBYET (hopMyIia
BBICIIETO OKCHIA

1) B2O;

2) Alx0O3

3) N2Os

4) P20:s

8. Tpu uactuipl Ne®, Na', F~ uMeroT ofiHaKoBoe
1) maccoBoe yucio

2) 4uCIO HEHTPOHOB

3) YHUCIIO 3IEKTPOHOB

4) 4YuCIIO MPOTOHOB



9. Hucno 5HepreTHYecKux YPOBHEH y aTOMa, UMEro1Iero 19 nporonos
1) 3

2) 5

3) 4

4)2

10. YUncno npoTOHOB, HEUTPOHOB U 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 nogypoBHEN HAa SHEPTETUYECKOM YPOBHE ONPEAEISAET ... KBAHTOBOE YHCIIO
1) rnaBHOE

2) MarHuTHOE

3) opbutanpHOE

4) cnrHOBOE

12. MakcumabHOE YUCIIO 3JIEKTPOHOB Ha f — OAYPOBHE
1)8

2) 2

3) 10

4) 14

13. TlepeMeHHYIO CTeNEHb OKUCIICHUS MPOSIBIISIET SJIEMEHT C 3JIEKTPOHHON (POPMYJIOi
1) ..3s%3p*

2)...4d"5¢*

3)...3s%3p°

4)..3d"4s?

14. DnaeMeHT ¢ 35eKTPOHHON PopMyJioii ..3 s23p63d104s24p5 HaXOJIUTCSA
1) 5 rpymnme, rnaBHOH noArpymnme

2) 5 rpymnne, noOOYHON MOATPYyIIE

3) 7 rpynme, noOOYHOH moArpymIe

4) 7 rpymnne, TIaBHOH NOATPYIIIE

15. Haumensieii sHeprueil HOHU3au o0aanaer
1) xampimii

2) MBILIBSIK

3) xpom

4) 6pom

Tema 4. Xumuueckas ¢Bsi3b. CTpOeHHE NPOCTEHIIAX MOJICKYJT

TecTOBBIE 3a7aHUSA

1. Xumuueckast cBsi3b B Mosiekyie pocpuna PHj
1) xoBaseHTHAs TOJSIPHAST

2) KOBaJICHTHAsI HETIOJISIPHAST

3) noHHas

4) merayuaeckas



2. CoeauHEeHUsIMH C KOBAJIEHTHOH MOJISIPHOH CBSI3bIO SABIISIOTCS
1) Boma u cepoBomopon

2) 6poMuz Kamusi ¥ a30T

3) aMMuak ¥ BOJOPOX

4) KHCIIOPON U METaH

3. BemecTBO ¢ KOBaJIEHTHOH MOJISIPHON CBSI3bI0 UMeET hopmyry
1) KCI

2) HBr

3) Py

4) CaCl;

4. CoequHEeHHUSIMU C KOBAJIEHTHOMN HETOJSPHON CBSI3bIO SIBJISIFOTCS
1) xnopun HaTpHst U METaH

2) XJI0p ¥ a30T

3) 6pom u aMMuUaK

4) tion ¥ cepoBOIOPOA

5. B coequnenusix: PHs, P2Os, H3PO3; pochop nmeer creneHn OKUCIEHUsT COOTBETCTBEHHO
1)+3,+5,-3
2)-3,+5,+3
3)-3,+3,+5
4) +3,-5, -3

6. CTeneHpb OKHCIeHHs a30Ta B Hone NH;  paBHa
1)-1

2)-3

3)+3

4) +4

7. BemecTBO ¢ HOHHOH CBSI3bIO IMEET (HOPMYITY:
1) AICI;

2) Pl;s

3)N2O

4) ASH3

8. B coequnennu NaOH cBsa3p

1) noHHast ¥ KOBaJICHTAs MOJIIPHAS

2) UOHHASI ¥ JOHOPHO-AKIENTOPHAS

3) KOBaJIeHTHAsI MOJIIPHAsT ¥ BOJOPOIHAS

4) KOBaJICHTHAsI HETIOJIIPHAS] ¥ METAJTMYeCKast

9. MoHHas CBSA3b BO3HUKAET MEXAY aTOMaMHU
1) merasos

2) HEMEeTaJJIOB

3) MeTaIOB ¥ HEMETAJJIOB

4) B MOJIeKyJIaX MPOCTBIX BELIECTB

10. CBOHCTBOM KOBaJIEHTHOM CBSI3U HE SIBJIAETCS
1) HanpaBJIEHHOCTD

2) noNsIpU3yeMOCTh

3) HaChIAEMOCTh



4) COPOTHUBIIIEMOCTb.
KoMmiiekcHbIe coeTHHEHHUS

TecToBBIE 3a7aHUSA

1. KoopauHaiiioHHOE 4uCiio KoMiuiekcooOpasosarens B coequHernu [Cr(NH;3)4Cl;] paBHo
1)4
2)6
3)2
4)3

2. ATOMBI TaJIOTEHOB BXOJSAT B COCTaB KOMIUIEKCHBIX COETMHEHHH B POJIU
1) nurannos

2) BHewmHel chepsl

3) MUraHAoOB U KOMILIEKCOOOpasoBaTenei

4) nura"goB U BHEIHEH chepbl

3. Crenienb okucyieHus: komruiekcoobpasosates B coenunenuu K3[Fe(CN)g] paBHa
1)+3
2) +2
3)+4
4) +6

4. 3apsin BHyTpenHei chepsl B coennHennn Ky[Fe(CN)s] paBen
1)+4
2)-4
3)-3
4)-2

5. Ctenenb okuciaeHus komruiekcoodpasosarens B coenuneHun [Pt(NH3),Cl;] paBHa
1)+4
2)+2
3) 0
4) +6

6. KoopanHaimoHHOe 41CIIO Onpenensier

1) uncno cBsi3ei KOMIUIEKCOOOPA30BATES C JIUTAHIAMHI
2) 4HCIIO INTaHAOB

3) YHCIIO LEHTPATbHBIX aTOMOB

4) 3apsin BHyTpeHHeH chepbl

7. lllenoyHble METAJIIBI BXOAST B COCTaB KOMILJIEKCHBIX COSAMHEHUH B POJIU
1) nurannos

2) xomriekcoodpasoBaTeneit

3) IUraHAOB W BHEUTHEH cephl

4) BHemHel cheprl

8. 3apsn BHyTpeHHel chepbl B coenuHennn Ko[PtClg] pasen:
1)+2
2)+6
3)-3



4)-2

9. Crenienb okucyieHus: komruiekcoodpasosarens B coequnenuu [ Ni(NH;)s]Cl, paBHa:
1) +4

2) +2

3)0

4) +6

10. KoopaMHAIIMOHHOE YHCIIO KOMITIIEKCO0Opa30BaTes HE 3aBUCHT
1) ot mpupoaBI KOMIUIEKCOOOpa3oBaTENs
2) 3apsia KOMILIEKCOOOpa3oBaTes

3) TemmepaTypsl
4) naBneHus

Tema S. PactBopbl. Cioco0bI BhIpAsKeHHUs COCTABA PACTBOPOB

TecTOBBIE 3a7aHUSA

1. MaccoByo 10JIF0 paCTBOPEHHOTO BEIECTBA PACCYUTHIBAIOT IO (hopmyie

n
C=_—
1) v
m(BeMIecTBA )
2) ©O=
m(pacTeopa)
3y m= \'A P

4) m(semectna) = m(pacteopa) — m(H20)

2. MonsipHYIO KOHLIEHTPALHIO PACTBOPA PACCYUTHIBAIOT MO (hopmyJie

n
C=_—
1) v
m(BELIeCTBA )
2) ©O=
m(pacTeopa)

4) m(semectna) = m(pacteopa) — m(H20)

3. PactBop conepxut 20 r Bewmectsa u 80 r Boasl. KoHLeHTpanus pacTBOpa B MaCCOBBIX AOJISAX
1)20 %

2)25%

3)0,25

4) 0,20

4. Tutp pactBopa ¢ conepkanrem 0,22 r Bemectsa B 100 M1 pacTBOpa paBeH ... I/MI
1) 0,0220

2)2,2000

3) 0,0022

4) 22,0000

5. Macca pactsopensoro Bemtectsa B 200 r 15 % pactsopa



1)30,0r
2)15,0r
3)3,0r
H15r

6. Konmnuectso Bemecrsa NaOH B 500 mn 0,2 M pactBopa
1) 0,2 monb

2) 0,1 momb

3) 0,01 monb

4) 0,02 mob

7. Macca Na;COj3°10 H2O (M = 286 r/monb) B rpammax, HeoOXxoaumast UIst mpurotosyieHus 100
ma 0,1 H pacTBOpa paBHa

1) 143
2)8,6
3)1,43
3)2,86
8. Tutp pacTBOpa pacCUUTHIBAIOT 1O popmye:
7-1000
1) J i —
MSK.
m
y T ==
v
n
3)) W = ——
n

4) 01V1 = Csz

9. MonsipHast KOHLeHTpauus 3kBuBaieHToB pacteopa HCl ¢ tutpom
0,00365 r/mn paBHa ... MOJIB/JL.

1) 0,01

2)0,5

3)0,1

4) 0,05

10. Macca NaCl (M = 58,5 r/monb) B rpaMmax, HeoOxoaumas st mpurorosieHust 100 mu 0,01
M pactBOopa paBHa
1) 5,850
2)0, 585
3) 0, 0585
4) 58,500
PacTBOpBI 2/1€KTPOJIHTOB

TecToBBIE 3a7aHUSA

1. DHeKTPOIUTHYECKOH TUCCOLUALINEN Ha3bIBAIOT
1) pazneneHue cMecH IyTeM HarpeBaHUs

2) pacTBOpPEHHE COSAMHEHUS B BOZE

3) pacnan pacTBOPEHHOTO BELIECTBA HA NOHBI

4) B3auMOZeICTBIE BEeIeCTBa C BOJON



2. Hanbonee cuibHast KUCIIOTA € TOUKH 3peHust TOJ]
1) H,CO3

2) HF

3) H.S

4) HCI

3. CUNIBHBIM 3JIEKTPOJIMTOM SIBJIAETCS PAacTBOP
1) HCIO

2) H,COs

3) H2SO4

4) H,SO3

4. Hanbonee CUIIbHBIM 3JIEKTPOJIUTOM SIBIISIETCS PACTBOP
1) KOH

2) NaOH

3) RbOH

4) LiOH

5. CriocoOHBI AMCCOLMUPOBATH 10 TUITY KHUCIIOTHI 3JIEKTPOJIUTHI
1) Zn(OH),
2) Ba(OH),
3) Mg(OH),
4) Al(OH);

6. Peakuusa uaér 10 KOHLA B paCTBOPE MEXKAY MOHAMU
1)Ba® u CI

2) Ba® u NOy’

3)Ba’ u S04~

4) Ba*" u CH;COO

7. Hanbonee cnaOpiM 35eKTponToM siBisieTcst (puseneHsl K )
1) H,SO3 K,=1,610"

2) H,Si0; K,=22:10"

3)H,SeO;  K;=3,510"

4) HyTeO; K, =310

8. CokpaméHHOMY HOHHO-MOJICKYJIIPHOMY YPaBHEHUIO S*+ Cu®"=CuS
MOJIEKYJIIPHOE YPAaBHEHUE

l) 3st+CU3(PO4)2 = 3CuS + 2H3PO,

2) HyS+Cu(CH3COO); = CuS+ 2CH3;COOH

3) NaZS+ CU(NO3)2 = CuS+ 2H20

4) 3HZS+CU3(PO4)2 = 3CuS+ 2H3PO4

9. Bpra)KeHI/Ie KOHCTAaHThI AUCCOLIMall1 MOKHO 3aItucaTb OJIsd
1) HNO;
2) H,COs
3) K,CO;
4) MgCIZ

10. CrenieHb 3EKTPOTUTHUECKON TUCCOLUALIUN HE 3aBUCUT OT
1) KOHLIEHTpaLK pacTBoOpa
2) naBneHus

COOTBETCTBYET



3) IpUpOIBI HIEKTPOIHNTA
4) Temnepatypsl

HNonHoe npousseaenue Boabl. Bonopoanblii nokaszaren
TecToBbIC 3a1aHUA

1. JlakMyc B pacTBOp€ KHUCIOTHI
1) xpacHbIi

2) cuHui

3) ¢uonerossIit

4) xenTeIi

2. ManuHOBYIO OKpacKy B LIEJIOYHOHN Cpefie UMeeT HHIUKATOP
1) makmyc

2) METUIIOpPAHK

3) yHUBEpCaNbHBINA

4)) penondrasenH

3. MeTtunopas:x B IPUCYTCTBUU KUCJIOT UMEET OKPACKY
1) cunO0

2) KpacHyo

3) GecuBeTHYIO

4) opaHKeBYIO

4. VBenu4yeHue B pacTBOPE KOHIEHTPALUHU THIPOKCU - HOHOB COOTBETCTBYET
1) ymensmenno pOH

2) yeemmuenuo [H ']

3) ymensmennto pH

4) ysenmuenuro pH

5. 3nauennto pH= 3 coorBercTByeT KOHUEHTpauus noHoB [OH | momnw/n
1) -1g10”

2)-3

3) 10"

4) 107

6. 3J'I€KTpOJ'II/ITI/I"IeCKa$[ aucconuanusa BOAbI IPUBOAUT K o6pa3013aH1/1}0 NOHOB
1) H++ 02

2)2H +0?

3) H;0++ OH

4)OH + 07

7. KoHUEHTpa1ysi HOHOB BOJOPOA B YUCTOH BOIE PaBHA... MOJIB/J
1) 107

2)107*

3) 10

4y10™"

8. KoHLeHTpauuu ruAPOKCUT HOHOB 10" mons/m cootsercTByeT pH. ..
)5
2)4



3) 10
4y7

9. 3nauenuro pOH=3 Oyzner orBeuars BenmuuHa pH, paBHas
1) 10

2)7

3) 11

4)4

10. Konnenrparus ruapokcua-uoHoB B 0,1M pactBope NaOH paBHa MOJIB/JI.
1) 107!

2) 10"

3) 107"

4)10™°

I'maposms costeit
TecTOBbLIC 3a1aHUA

1. 'unponusy noaBepraroTCcs COMu
1) KCl

2) NaCN

3) CH3;COONa

4) NaNO3

2. I'mpponu3sy He NOABEPrarTCs CONH
1) NH4NO;

2) AICl3

3) BaClz

4) NaZSO4

3. IlonHOMY rUApONU3Yy NOBEPrarOTCsA COIU
l) FGQ(CO3)3

2) Alx(SO4)3

3) FeC13

4) Al,S3

4. 3nauenue pH<7 umeroT BOJIHbIE PaCTBOPHI CONE
l) Cr(N 03)2

2) Na2C03

3) CuSOq4

4) BaC12

5. 3nauenne pH>7 uMerOoT BOHBIE PaCTBOPHI COJIEH
l) Ba(NO3)2

2) Zn(NO3)2

3) NaCH3;COO

4) KaS

6. YpaBHeHHE CO;*+HOH === HCO; +OH oTHOCHTCS K TUIPOJIU3Y COJH
l) Ca(HCO3)2
2) Al(COs)3



3) K,COs

4) KHCO;3

7. OcHOBHBIE COJT OOPA3YIOTCS IPU THAPOJTU3E
l) MgCIZ

2) ALS;

3) K3POy

4) CuSO,4

8. JlakMyC OkpalnuBaeTcsi B PO3OBbBIN LIBET B paCTBOpax COJIE
1) Al2(S04)3

2) Na2C03

3) KoS

4) ZIlC12

9. Kucnble cou 00pasyoTes Mpu rUAPOIIH3e
1) CuSOq4

2) CaS

3) MgCIZ

4) NaZS

10. ®eHondranenH npuodpeTaeT MATUHOBYIO OKPACKY B PACTBOPAX COJICH
1) AlCl3

2) KNO;

3) NaZS

4) K;S10;

KOJIJIOI/IIIHOC COCTOSIHHC BCIICCTBA
TecToBBIC 3a0aHUA

1. CucreMbl, B KOTOPBIX OHO BEIIECTBO B BUIE MEJIKUX YaCTHI] PACTIPEACIICHO B CPeae
APYTOro BellecTBa Ha3bIBAIOTCH ... .
2. COBOKYITHOCTb MEJIKMX YaCTUILl COCTABJISAET TUCIIEPCHYIO ... .

3. BelecTBO, B KOTOPOM pacrpezesieHbl MeJIKHUe YaCTULbI, HA3bIBaIOT AUCIIEPCUOHHON ... .

4. Dmynbcus, 3TO ... .
— TyMaH
— MOJIOKO
— Masb
— CTPOUTEJILHBIN pacTBOP
5. Asposonb, 370 ... .
— TyMaH
— MOJIOKO
—Masb
— CTPOUTEJIbHBIN pacTBOP
6. CycneHsus, 3710 ... .
— TyMaH
— MOJIOKO
— Masb
— CTPOUTEJIbHBIN pacTBOP



7.Tenp, 310 ... .

— TyMaH

— MOJIOKO

— Masb

— CTPOUTEJIbHBIN pacTBOP

8. Cucrema, oOpa3oBaHHasi ra30BOH JUCIEPCHON Cpenol U JKUIKOH nucnepcHol daszoi —
3TO ... .

— a’po30Jib

— BMYJIbCHUS

— CyCHeH3ust

— reinb

9. Cucrema, oOpa3oBaHHas JKUIKOH TUCHIEPCHON CPenoi M JKUIKOH nucnepcHol daszoi —
3TO ... .

— a’po30Jib

— BMYJIbCHUS

— CyCHeH3ust

— reinb

10. Ocoboe cTryareoOpa3HOE KONIIOUAHOE COCTOSTHUE CUCTEMBI — 3TO ... .

— a’po30Jb

— BMYJIbCHUS

— CyCHeH3ust

— reinb

11. CBoiicTBa KOJUIOUIHBIX PACTBOPOB, XapaKTEPUIYOLIEeCs OECIOPSIIOYHBIM XaOTHYHBIM
IOBUKEHHEM KOJUIOMIHO-IHUCIIEPCHBIX YaCTHIl — 3TO ... .

— OpOYHOBCKOE JIBIKEHUE

— nudyszus

— ceAMMeHTaLus

— KOaryJsiLus

12. CpolicTBa KOJJOMIHBIX PAaCTBOPOB, XapaKTepHU3YIoIleecs CaMONPOU3BOJIBLHBIM

MPUPOIHBIM CMELINBAHUEM PACTBOPOB — 3TO ... .

— OpOYHOBCKO€ IBUKEHUE

— nudyszus

— ceAMMeHTaLus

— KOaryJsiius

13. CBoiicTBa KOJUIOMAHBIX PacTBOPOB, XapaKTepU3YIOLIEecs: OCeNaHUEeM HMCIEePCHBIX

4aCTULl O] AEHCTBUEM IPaBUTALIMOHHOTO MOJA — 3TO ... .

— OpPOYHOBCKOE JIBIKEHUE

— nupdyszus

— ceMMeHTaLus

— KOaryJsiLus

14. 3onp nonupa cepedpa ¢ MOJOKUTEIBHO 3apsOKEHHBIMH T'PaHYJIaMHd B BOIHOW cperne
KOHJIEHCALIMOHHBIM METOZIOM, B OCHOBE KOTOPOTO JIEKUT PEeaKiyst 0OOMeHa, MOJKHO MPUTOTOBHTD,
eclii B M30bITKE PacTBOP

— K>SOy

— Agl

—KI



— AgNO;

15. CaoiicTBa KOJUIOUAHBIX PACTBOPOB, XapaKTEPU3YIOLEecs pa3pyLIeHHeM KOJJIOUIHBIX
YaCTHIL — 3TO ... .

— OpOYHOBCKOE JIBIKEHUE

— nupdyszus
— CeIUMEHTALUS

— KOaryJisinus

Tema 6 OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIHA
TecTOBBIC 321aHUA

1. CreneHb OKUCIIEHUS aTOMa XpoMa paBHa +3 B COeIMHEHUU
1) CrO

2) Cr203

3) CrO3

4) H2CrO4

2. CreneHb OKUCIIEHUs a30Ta YBEIUUUBAETCS B Py
1) NH,CI, Na, NO,

2) KNO,, NO, NH3

3) NO, NH;, HNO;

4) NO,, NH3, NO

3. DneMeHT S mpOosIBIISIET TOJIBKO BOCCTAHOBUTENIbHBIC CBONCTBA B COEAMHEHUN
1) H,S0;

2) H,S

3) SO;

4) NaZSO3

4. DnemenT Cr mpOSBISIET TOJIBKO BOCCTAHOBUTEIBHBIE CBOMCTBA B COCUHEHUH
l) K2Cr207

2)Cr

3) Cr203

4) NaCrO

5. B xucnoti cpene nepmanranat kamust (KMnQO,) BoccTaHaBIUBAETCS IO COSTUHEHUS,
cozepaKallero aToM MapraHia B CTENIEHU OKUCIEHUS
D+6  2)+2  3)+4 4)+3

6. CrerneHb OKUCIIEHUS Cepbl paBHA +4 B COEAMHEHUU
1) H,S

2) NaZSO3

3) K2SO4

4) SO;3

7. MuHuUMaNbHAas CTETIEHb OKUCJICHUST PaBHAs —2 XapakTepHa AJis
1) azota 2) xene3a

3) cepbl 4) xj0pa

8. Atom MapraHia MNpoOsABJIACT TOJNBKO OKUCITUTECIIbHBIC CBOIICTBA B COCAMHCHUN



1) Mn

2) KMnO,
3) MHOQ

4) K;MnOy

9. MakcuMasbpHas CTENEHb OKUCJEHHST paBHas +5 XapakTepHa IJis aTOMOB
1) xpemHust

2) a3oTta

3) cepnl

4) ¢ropa

10. CepHast KMCIIOTA SIBJIAETCS OKUCIUTENEM 3a CUET CEpPbI
s 2)S® 387 4)s”

Tembl 7-9 DlIeKTPOXUMHYECKHE NIPOLECCHI
TecToBble 3a1aHUA

Bapuanr 1

1. B pacTBOp 3J€KTPOINTA, COACPIKALLETO PACTBOPEHHBIN KUCIOPO, ONYCTHUIN IUHKOBYIO
IJIACTUHKY U LIMHKOBYIO IUIACTUHKY, YACTUYHO MOKPBITYIO Menblo. B kakom ciyuae mporecc
KOppO3UH L[IMHKA MPOUCXOAUT UHTeHcHuBHee? JlaiiTe cxeMy mpoliecca.

a) UHTEHCUBHEE KOPPOIUPYET LIMHKOBAS TUIACTHHKA;

0) MTHTEHCUBHEE KOPPOAMPYET LIMHKOBAS TUIACTMHKA, YACTHYHO MOKPBITAsT MEJIBIO;

B) KOPPO3HsI IMHKA NPOTEKaeT 0e3 N3MEHEHHH.

2. YkaxuTe MeTajll, UCIONb3yEeMbIi PU NPOTEKTOPHOM 3aLUTE KEJIE3HBIX U3EINUN OT
kopposuu. Ilouemy?

a) Ag 6) Co B) Sn r) Mg.

Bapmunanr 2
1. Kak mpoucxomut atMochepHast KOppo3us Kejie3a, MOKPHITOTO CJI0EM HUKEIS, €CIIU
NOKpbITHE HapylieHo? JlaliTe cxeMy mpoliecca.
a) KOPPOAHMPYET MOKPBITHE,
0) paspymatorcs oba MeTasia,;
B) KOPPOIUPYET KEJE30;
F) HE M3MCHSACTCA HU KCJIC30, HU HUKECJIb.

2. IIpu KOHTaKTe, C KAKMM METAJJIOM HanboJjee ObICTPO MPOTEKAET KOPPOo3us kefe3a’?
a)Fe/Ni  6) Fe/Sn B) Fe/Cd r) Fe/Pb.

Bapuanr 3
1. Kak npoucxoaut armocgepHasi KOppO3usi OLIMHKOBAHHOTO JKeJie3a MPH HAPYLIeHUH
nokpeiTust? Jlaiite cxemy mporecca.
a) paspyuarorcs oda Merasa,
0) KOppOIUPYET KeNe30,
B) pa3pylIaeTcs MOKPHITHE,
I') HE U3MEHSIETCSl HU LIMHK, HU JKEeJe30.



2. Kakue y4acTku MOBEPXHOCTH LIMHKA NpU AU HepeHnaNbHON a3palifiy CITyKaT
karogom. [Touemy?
a) IMJIOXO0 adpPUPYyEMBbIE, 0) XOpoIIOo adpUpyeMBbIe.

Bapuanr 4

1. B pacTBOp COJISIHOM KHCIOTHI TOMECTHIIN IMHKOBYIO TUIACTUHKY U LIMHKOBYIO IIJIACTHHY,
YaCTUYHO MOKPBITYIO HUKENIEeM. B KakoM citydae nporecc KOppOo3uH HUHKA TPOUCX OTUT
uHTeHcuBHee? [laliTe cxemy mporiecca.

a) KOpPO3Hs IUHKA MPOTEKaeT 0e3 N3MEHEHNUH,

0) MTHTEHCUBHEE KOPPOANPYET LIMHKOBAS TUIACTHHA,

B) UHTEHCHBHEE KOPPOIUPYET HUKEIEBOE MTOKPHITHE,

I') HHTEHCHBHEE KOPPOAUPYET LIMHKOBAS TUIACTUHKA, YACTUYHO MOKPBITAsT HUKEJIEM.

2. Ilpu KOHTaKTe, C KAKMM METaJUIOM MPOUCXOIUT MAKCUMAJIbHOE YCKOPEHUE KOPPO3UHU
ATIOMUHUS?

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

Bapuanr S
1. JIBe »xene3Hble MIIACTUHKY, YaCTUYHO MOKPBIThIE OHA OJIOBOM, APYyTras MEIbIO,
HAXOMASITCS BO BJIAXKHOM Bo3ayxe. Ha kakol u3 3TUX TIaCTUHOK ObICTpee o0pa3yeTcs prkaBurHa?
[Mouemy? JlaliTe cxemMy MPOLIECCOB KOPPO3UH 3TUX TUTACTUHOK. KakoB cocTaB mpoayKTOB
KOppO3uH >xejes3a’

a) FeO 0) Fe;04 B) Fe(OH), r) FeOOH.
2. Kopposusi, Kakux METaJIOB, YCUIIUBAETCS ¢ MOHMkeHueM pH cpenbi?
a) Fe 6) Ni B) Mn r) Be.

Bapuanr 6

1. XKenesHoe nuznenue NOKpbUIM CBUHLIOM. Kakoe 5TO MOKprITHE — aHOHOE WIIH KaTOHOE?
ITouemy? JlaliTe cxeMy npoliiecca Ipy HapyLIEeHUU MOKPBITUS BO BJIAKHOM BO3AYyX€E U B COJITHON
kuciore. Kakue mpoaykTsl KOppo3un 00pa3yroTesl B IEPBOM U BO BTOPOM CITyHasix?

a) Fe Cl, 0) Pb (OH); B) FeO r) Fe OOH.

2. Kakoii MeTay He KOppOAUPYET B pa30aBICHHON CEPHOI KUCIOTE B PE3yJIbTaTe
00pa3oBaHUsI 3AIUTHON MJIEHKH HA €0 MOBEPXHOCTHU?

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

Bapuanr 7

1. B 4yem cyTb IpOTEKTOPHOM 3alUThl METANIOB OT Koppo3uu? Ilpuseaute npumep
MPOTEKTOPHOM 3aIUUTHI HUKEJIS B 3JIEKTPOJIUTE, COAEPIKALLEM pacTBOPEeHHBIN kuciopoa. Kakoi
metajut Oyner paspymarbcsi? COCTaBbTe 3JIEKTPOHHBIE YPABHEHUS] aHOHOTO U KAaTOAHOTO
MIPOLIECCOB KOPPO3HUU.

a) pa3pylIaeTcs HUKEb,

0) paspymatorcs oba MeTasia,;

B) HE U3MEHSIETCS] HU MTPOTEKTOP, HU HUKEJb;

I') pa3pyLiaeTcsi MPOTEKTOP.

2. Kaxkoiif MeTayu1 He KOpponupyeT B pa3OaBICHHON CEPHOH KHUCIIOTE B PE3yJIbTaTe
00pa3oBaHUsI 3aIIUTHON MJICHKH HAa €r0 MOBEPXHOCTHU?

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



Bapuanr 8

1. Kak mpoucxomut atMochepHasi KOppo3ust Iy KEHOH MeU MPU HAPYLICHUH OKPBITHUS?
Jaiite cxeMy npouecca.

a) KOPPOAHUPYET Meb,

0) pa3pymatorcst oba MeTasia,;

B) HE U3MEHSIETCS] HU Me/lb, HU OJIOBO;

T') pa3pyLIaeTcsi MOKPBITHE.

2. VKaxXuTe MeTalljl, UCIOIb3yEeMbIi MPHU MPOTEKTOPHOM 3aLIUTE KeJie3a OT KOPPO3UU.
ITouemy?

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

Bapuanrt 9

1. Kak npoucxonut armochepHasi KOppO3Hsl JIy>KEHOTO JKejie3a MPU HapyIIeHU!
nokpeiTus? Jlaiite cxemy mporecca.

a) pa3pyLIaeTcs MOKPBITHE,

0) KOppPOIUPYET KeNe30,

B) pa3pyaroTcs oba MeTaia,;

I') HE U3MEHSETCS HU OJIOBO, HU JKEJe30.

2. Kakue y4acTky MOBEPXHOCTH sKeJie3a mpu auddepeHnanbHON a’paiuy CayxKaT
anonoMm? [Touemy?

a) XOpOoIIo adpupyemsbie, 0) TIOX0 a3pupyemMbie.

Bapuant 10

1. XKenezo onuakoBaHo. Kakoit MeTann Oyaer pa3pymarbest MpU KOPPO3HHU B IIEITOYHOM
cpene? Uro Oymer mpoucxoauTts Ha anone? Uro Oyner mpoaykToMm Koppo3un?

a)Fe 6)Zn B)Fe®—2e- =F¢* 1)Zn°—2e-=27Zn""

n) Fe(OH); e) Zn(OH),

2. Ilpu KOHTaKTe, C KAKMM U3 METAJUIOB OBICTpee KOPPOAUPYET JKEJIE3HOE U3IEIUE B
KHCJION cpene?

a)Zn  ©6)Cu B)Mg Tr)Ni.

Bapuanr 11
1. Onoo coxepxut npumech Mean. Kakoit 3 Metaios OyneT pa3pyliaTscs Ipu
KOppO3uH B mmenouHol cpene? Kakoli nporece OyaeT nporncxoauTh Ha KaTose?
a) Menb 6) onoso  B) Sn° —2e-=Sn*" 1) O, +4e- + 2H,0 = 40H".
2. Ilpu KOHTaKTe, C KAKMM M3 METAJIOB OBICTpee KOPPOIUPYET CBUHIIOBOE U3NIEIHE B
MOpCKOH Bozie?
a)Mg  06) Fe B) Zn r) Cu.

Bapuanr 12
1. HukenmupoBaHHOE KeNe30 HaXOOUTCS B KUCHOH cpene. Urto paspymaercs? Kakoit
IpoLecc UAeT Ha Katozae?
a) HUKeJb 0) xene3o B) Fe® — 2¢- = Fe*’
r) Ni° - 2e- = Ni** 1) Oz + de- + 2H,0 = 40H
e) 2H' +2e-=H,.



2. Kakue ¢pakTopsl yCHIMBAIOT KOPPO3HUIO XKeJe3a?
a) KOHTAaKT C IITHKOM,;

0) nosbienue pH snexkrponura (pH >7),

B) MIPHUCYTCTBUE B MOBEPXHOCTHOH miieHKke HOHOB Cl.

Bapuanr 13
1. Kakot#i mpouecc ueT Ha aHOJTHOM Yy4YaCTKe MPU a3 PALIHOHHON KOPPO3UH KeJe3a?
a) Fe — 2e- = Fe* 6) 4Fe(OH), + O, + 2H,0 = 4Fe(OH);
B) 40H — 4e- =2H,0 + O, F) O, +4e- +2H,0 = 40H".
2. Menb copepkuT npumech nuHkKa. Kakoit u3 MerauioB OyeTr KaToaoM B
MHUKpOTajibBaHO3JIeMEHTE?
Kaxoii nmportiecc nmoiiaeT Ha KaToae Mpu KOppo3uu B KUcon cpene? Uro Oynmer nmpoaykTom

Koppo3un?
a) Menb 0) uuHK B) Oy + 4e- + 2H,0 = 40H
r)2H +2e-=H,° 1) conb menu €) CONb LIMHKA.

Bapuanr 14
1. Kakoit metamn Oyzaer pa3pymarbes MpH KOPPO3UHU JIATYHU (MeAb + LIUHK) B BOTHOH
cpene? Ha xakom mertasuie OyneT MPOUCXOAUTD MPOLIECC BOCCTAHOBJICHUS?
a) Cu 0) Zn B)Ha Cu r) Ha Zn.
2 . Kako# 13 MEeTa/JIOB MOXKET CIIYKUTh AHOIAHBIM MTOKPBITHEM 110 HUKEJO?
a) Menb 0) OJIOBO  B) CBHHEL
) 30JI0TO 1) cepebpo  €) XpoMm.

Bapuanr 15

1. Kakoit MeTaut, BXOASIIUH B COCTaB XPOMHUPOBAHHOT'O JKeje3a, OyIeT pa3pyIuaTses B
MEPBYIO OUepeab NP KOPPO3UH B LIeNOUHOM cpeae? Kakue mpoayKThl MOay4arTCs B
pe3ynbTaTe Koppo3uu?

a) Fe 0) Cr B) Fe(OH); r) NaCrO;

H) Fe;03 e) Cr,0s.

2. JKene30 ¢ HapyLIEHHBIM IOKPBITHEM KaAMUs HAXOAUTCA B KUcon cpeae. Kakoi meramn
paspywaercs rpu 3tom? Kakoit merasn siBisieTcst KaTronom?

a) Cd 0) Fe .

Tembl pedpepaToB (TIOKJIAT0B)

Ne ni/m HaumenoBanue Temsl pedepara

3HaveHUue XUMUH B CEJILCKOM XO03SHCTRE.

[IpoGnembl BOJOCHAOKEHHSI B CETBCKOM XO3SIHCTBE.

CpasHenue skonorudeckux cranaapros 'OCT PO u Espo 4.

DKoJorust BOJBI, MyTHU PCIICHUA HpO6J’IeMbI 3arpsA3HCHUA BOAbBI.

Bona B JKM3HHU YCJIOBCKA, TCXHUKE U CCIIbCKOM XO03MCTBE. DKOJIOT U BOJBI.

3HaueHue BOJBI B JKUBHCACATCIIBHOCTU JKUBBIX OPTraHU3MOB.

3asucumocts OBII u pH Boab! OT €ro HOHHOTO COCTaBa.

Bona - 510 Ku3HBb.
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HpO6J’I6MbI OYUCTKHU U UCMOJIb30BAHHA BOABI AJId MEJIUOPAlU 3€EMEITb




10 OO0wme cBOMCTBAa MarHusI KaJbLUs U APYTHX 3JeMeHTOB 1l A-moarpymnmel, ux
COEIMHEHMs], 3HAUCHUE MarHus U KaJbLus B IPUPOJE U CEIbCKOM XO35IICTBE.

11 O0630p CBOMCTB XMMUYECKHX 3JIEMEHTOB V A- MOATPYIIIbI U UX BAKHEHIINX COSTUHEHHHN.

12 OO0wwme cBoiicTBa yriepoaa, KpeMHUS M JPYruX 3j1eMeHToB [V A-noarpynimsl, ux
COEIMHEHMs], 3HAUCHHE YIJIepOAa U KPEMHUS B IPUPOAE U CEIbCKOM XO3SIHCTBE.

13 Tsxémble METaJTbI, UX MOJIb3a U Bpeld, OUOJIOTHYeCKOe 3HAYCHHE,

14 AHaIUTHYECKUH KOHTPOJIb TSKENBIX METAJJIOB B [IOYBE U PACTEHUSIX, IPOLYKTaX
CEJIbCKOIO XO35IUCTBA.

15 O030p CBOWMCTB OTHEIBPHBIX XUMUYECKUX 3JIEMEHTOB U X BAXKHEUINUX COSTUHEHUN.

16 XUMHUYECKHE TECT - METOABbl aHaiIn3a OOBEKTOB OKPYKAMOWIEH Cpenbl, aHAIU3 BOJBIL,
BO3/lyXa U MOYBBL.

18 DKOJIOTHS] U TOKCUKOJIOTHS METAJIOB;

19 DNIEKTPOXUMHUECKAsT KOPPO3us, CrtocoObl OOpBOBI ¢ HEl;

20 Tsoxénas u nérkast Bona, UIX OCOOEHHOCTH, TIOJIb3a U BPEZ, NMEPCHEKTHBBI PALIHOHAIBHOTO
MIPUMEHEHN,

21 Kpyrosopot a3ora, cepbl, BOABL, YIVIEKUCJIOrO ra3a B IPpUpPOAE,;

22 Hcnonp3oBanue HAHOMATEPUAJIOB B BOMHOM XO35IHCTBE.

23 Bonoponuslil noka3arenb BOAHBIX PACTBOPOB, MEXAHU3M JEHCTBUS CPEbl U €€
Ouosorn4eckast posib B JKU3HEAESTEIbHOCTH PACTEHHIA,

24 3axonbl @apanes. [IpakTuueckoe npUMeHEHHE 3JIEKTPOJIN3a.

25 Xumudeckasi 1 pu3ndeckasi TEOPUU PacTBOPOB.

26 HopmarusHas 51 TEXHUYECKAsI JIOKYMEHTALUs o SKCILTyaTaluy,
TEXHUYECKOMY 00CITy > KMBaHUIO, PEMOHTY MEJIMOPATUBHBIX
00OBEKTOB.

27 Hayunast u punocodckast kKapTHHA OKPYKAOIIEr0 MUPA.

28 MHuoroobpasue KyJIbTyp B UX B3aHMOACHCTBHH.

29 CriocoObl OCYIIECTBIIEHHUs COLMAJIBHOTO B3aMMOACHCTBHUS OOYYAIOIIEro U peau3aLiis

CBOEH POJIM B KOJIJIEKTUBE.

Tembl HAYYHBIX AUCKYCCHII (KPYIJIBIX CTOJIOB)

Xumnyeckas cBsizb. CTpoeHHe MOJIEKYJL

1. KBaHTOBO-ME€XaHHUECKasi TEOPHUsl XHUMHYECKOW CBA3M. METON BaJEHTHBIX CBSI3€Ml.
IIpupona u MexaHU3M BO3HUKHOBEHUS! KOBAJIEHTHOH CBSI3H.

2.Bunel xoBaneHTHOU cBsi3u. IlapameTpbl UM CBONCTBA KOBAJIEHTHOW CBSI3U. OJHEPIHs,
IJINHA, TOJIAPHOCTD, MOJSIPU3YEMOCTb, HACHIIIIAEMOCTb, HAIPABJIEHHOCTD.

3 IloHATHE O G - U T — CBA3SX.

4 MexaHu3M oOpa3oBaHMs HOHHOM CBSI3H, €€ CBOMCTBA.

5. IlonsiTie 00 M30MeEpHH.

6.JloHOpHO-aKIenTOpHas CBsI3b. MexaHu3M ee 00pa30BaHUsI.

7 IloHsATHE O BOJOPOAHOH CBsI3U. MexaHN3M ee 00pa3oBaHMsI.

8 IloHsATHE O METANINYECKOHN CBA3U. MeXaHn3M €€ BOSHUKHOBEHUS.

9 IloHATHE O CTENEHU OKUCIIEHUS.

10.Tunb! KPUCTANIUYECKUX PELIETOK.

11.I'ubpunuzanust aTOMHBIX opOUTaNei.

12 I'eoMeTpuyeckasl CTPyKTypa MOJIEKYJT.

13 IlonsipHOCTB MOJIEKYI.




14 Bunbl MEXMOJIEKYJIIPHOTO B3aUMOAECUCTBUS.

Bonpocsl u 3agaHust AJsl NPOBENAEHHS] NPOMEKYTOYHOI0 KOHTPOJIA

(3x3amMeHA)
Komnemenyus: OK-7— crmocoOHOCTBIO K CaMOOpraHu3aluu 51
caMmo00pa3oBaHuIo;
[IK-16— CHOCOOHOCTBIO HUCIIOJIb30BaTh OCHOBHBIC 3aKOHBI

€CTECTBEHHOHAYYHBIX JUCHMIUIMH, METOJAbl MaTEeMaTU4YeCKOro aHajau3a W
MOJICJIMPOBAHUS, TEOPETUYECKOTO M SKCIEPUMEHTAILHOIO HCCIICIOBAHUS TPH
peteHur npoeCCUOHATTBHBIX 3a1a4.

Bonpocwr k axzameny

1.OCHOBHBIE TOHSTHS XHUMHHU. aTOM, MOJIEKyJa, XUMHUYECKUH 3JeMeHT. BeriecTtBo, Moub,
MOJIIPHAS. Macca, 3KBUBAJIEHT, MOJISIPHAsE MacCa SKBUBAJIEHTOB.

2.CteneHb 3IEKTPONUTHUYECKOH aucconnanuy. DakTopbl, BIUSIOMINE HA BEIHYHUHY CTENEHU
muccoruanuy. CunbHble U cradble 371eKTponuTsl. [IpuBennTte npumMepsL.

IIpakxmuyeckue 3a0anusi OJisi NPOBEOEHUS DKIAMEHA

1. Hanumure ypaBHEHHUs peakuuii, ¢ MOMOLIBI0 KOTOPBIX MOXKHO OCYIIECTBUTBH CIEAYIOIIHE
MPEBPALICHUA: Fe(OH)3—>Fe(OH)2C1—>FeOHC12—>FeC13—>FeZ(SO4)3.

2. Hamumute ypaBHEHHsI IUCCONMALMU Cienyrommx sjiekrponutos. a) H;PO4, 6) NH;OH.
Jlonuimnte ypaBHEHNE PEaKIUK, COCTaBbTE€ K HEMY HOHHBIE YPaBHEHUS: CaCO; + HCl—

Bonpocwr k axzameny

1. OcHOBHBIE CTEXHMOMETPUYECKHE 3aKOHbl XUMHHU. 3aKOH COXPAHEHMs] MacChl U 3HEPruu
BemecTBa (CoBpeMeHHass (OPMyJIMPOBKA), 3aKOH IIOCTOSHCTBA COCTaBA XHUMHUYECKHX
coenqunenuii K. Tlpycra, 3akon kpartHbix oTHomeHuil (/1 JlanbToHa), 3akOH OOBEMHBIX
otHowenwni (I'eii-Jlroccaka), 3akOH ABOraipo M CIEACTBUE M3 3aKOHA, 3aKOH SKBUBAJIEHTOB (VY.
Bomnnacrona).

2. OO0miast XxapakTepHCTUKA METAJUIOB, (PU3MUECKHE CBONCTBA. 3aBUCUMOCThH CBOWCTB METAJIIOB
OT uX NoJoxkeHus B nepuoaudeckon cucreme I M. MenneneeBa BHyTpeHHee cTpoeHUE
MeTaJuIoB. Marumii. ®u3nyueckre 1 XUMHYECKHe CBONCTBA, COSIMHEHNS.

[Ipakmuyeckue 3a0anusi OJisi NPOBEOEHUsL DK3AMEHA

1. Obmue XUMHUUECKHE CBOWCTBA METAJUIOB (COCTaBbTE YPABHEHUS PEAKIMH HAa KOHKPETHBIX
npUMepax METAJUIOB PA3HON aKTUBHOCTH).

2. Kakass macca, Kakoe KOJMYECTBO BELIECTBA, KaKO€ YUCIO MOJIEKYJ, KaKoe KOJUYEeCTBO
SKBUBAJICHTOB COOTBETCTBYET 00BEMY Kuciopona 11,2 i (1. y.)?

Bonpocwr k axzameny

1. Knaccudukaruss HEOPraHUIECKUX COSTUHEHUN.

2. PactBopsl. CriocoObI BEIpaXKEHUS COCTaBa PACTBOPOB: MOJISIPHAS, MOJISIPHAsT KOHLIEHTPALIUS
SKBUBAJICHTOB, MOJIIJIBHOCTb, MACCOBAst AOJISA, TUTP

IIpakmuyeckue 3a0anusi OJisi NPOBEOEHUsL DK3AMEHA

1. Beraucnute Maccy xiopuna skenesa (111), reodxonumyro anst npurorosierns 300 min 0,01 H
pacTBopa.

2. OTHOWIEHHE METAJIOB K pPAa3JIMYHBIM KHCJIOTaM (COJISTHOH, a30THOH B Jr000i craguu
pa3baBneHns, CEPHOH KOHLEHTPUPOBAHHOW M CEPHOH pa3daBieHHOH) Ha MpUMepe keje3a U
ATFOMUHUS.



Bonpocwr k axzameny

1. Ilpuponnas Boma. Ctounble BOabl. OCOOEHHOCTH XHUMHYECKOIO COCTaBa MPHPOIAHBIX HU
CTOYHBIX BOA. JKeCTKOCTh BOABI, €¢ BUABL. Bononoarotoska.

2. Ilporonno-ueirponnas teopus J1.J1. Usanenko u E.H. I'anona. KBaHTOBBIE uncha.
JIBoiicTBeHHAs1 MpUpoaa 3iekTpoHa. CrocoObl M300pakeHUsT SJIEKTPOHHOM CTPYKTYPhI aTOMOB
3JIEMEHTOB.

[Ipakxmuyeckue 3a0anusi OJisi NPOBEOEHUsL DK3AMEHA

1.OnumuTe XUMUYeCKIe CBONHCTBA OKCHIA Kajblus, okcuaa kpemawns (IV) u okcuaa nuHKa.

2. PaccuuTaiiTe Maccy TMAPOKCHIA HATPHSI M MAcCy BOIbI, HEOOXOIUMYIO ISl IIPUTOTOBJICHUS

500 r 5 % moro1Iero pacTBopa.

Bonpocwr k axzameny
1. Amomunuii. XuUMHUECKHE CBOHCTBA, €ro CoequHeHHs. AMQOTEPHOCTh OKCHIOB U

THAPOKCUIOB aJIKOMUHUA.
2. Muccouwmanusi Bonbl. MloHHOe mpousBeneHne BoAbL. BomopoaHsiii mokasarenb. CriocoObl ero
OnpeneIeHus.

IIpakxmuyeckue 3a0anusi OJisi NPOBEOEHUsL DKIAMEHA
1. MeronoM snekTpoHHOro OamaHca noadepure KO3(PPHUUUEHTBI, YKaXXUTE€ OKUCIUTENb HU
BOCCTAHOBUTECIIb B PCAKLIUAX

Zn + HNO3(KOHLI)—>ZII(NO3)2 + NO,;+ H;0;

Fe(OH)z + O+ H20—>FG(OH)3;
2. BeryucanTte KOHLEHTPALMIO HOHOB BOJOPOAA M THAPOKCHI HOHOB, eciu pH pacTBopa paseH
10.

Bonpocwr k axzameny

1. CoiictBa pacTBOpoB HeasekTponuToB. Ocmoc. 3akonsl Bant-I'odda u Payost.

2. Mertamnbl 1 HeMeTaJUlbl, UX MOJOXEHHe B nepuoanyeckoil cucreme. OCHOBHBIE CBOMCTBA
5JIEMEHTOB — AaTOMHBIH paauyc, DJHeprus MOHHU3alMH, CPOACTBO K 3JIGKTPOHY U
3JIEKTPOOTPULIATENbHOCTD, BO3MOJKHbIE CTeNeHU OKHCJIEHUS, OKHCJIUTEIbHO-
BOCCTAHOBUTENIbHBIE CBOMCTBA 3JIEMEHTOB. M3MeHEeHHe CBOMICTB 3JIEMEHTOB B MEPUONAX U
rpynmax. OOmeHay4HOe 3HA4Y€HHE NEePUOJMYECKOr0 3aKOHa M MEePHOAMYECKOW CHCTEMBI
xumMudeckux anemenToB /I 1. Menneneena.

[Ipakmuyeckue 3a0anusi OJisi NPOBEOEHUsL DK3AMEHA

1. PaccuuTaiiTe Maccy ralieHoi H3BeCTH, HEOOXOIMMOM Uil yCTPAHEHUST BPEMEHHOM KECTKOCTH
B OZIHOM KyOMYECKOM METPE BOJIbL, €CJIU KECTKOCTh BOAbI 7 K.

2. Paccuuraiite pH pedHOl BOABI, €CIM KOHLEHTPALMU THAPOKCUA-UOHOB B HEH 107 mons/mm.

Bonpocwr k axzameny

1. Kucnotsl, ocHoBaHus1, conu u ampoTepHble coennaenus B ceere TOJ]. HeoOpaTumble peakuuu
HMOHHOTO OOMEHa, UX THIIbI.

2. Tumbl XUMHUYECKOH CBsI3U. KOBAJIEHTHAs, HMOHHAs, MeTajuindeckas. Paborer Jlbrouca,
I'efitnepa, Jlonnona, Ilonunra u ap. B yueHnu o xumu4deckon cesizu. MoHHas cBsi3b, €€ npupona,
HMOHHBIE KpUCTAIUIBL. KpucTannnueckue BemecTsa ¢ MOHHOW PELeTKOMN, UX CBONUCTBA.

[Ipakmuyeckue 3a0anusi OJisi NPOBEOEHUsL DK3AMEHA

1. ITpu kaxoit Temreparype 3amep3aer pacteop, comepskamuii 1000 r rmuuepuna C;Hs(OH); u
2000 r BOAHL.

2. Hanmumure ypaBHEHHs PEAKLUN, C MOMOIIBI0 KOTOPBIX MOXHO OCYLIECTBUTH CIIEAYHOLINE
npespauiernst:  Zn—ZnSO0s—Zn(OH),—(ZnOH);PO4—Zn3(PO4);, k peakuusMm oOMeHa



COCTaBbTC MOHHBIC YPABHEHUA, K OKHUCIIUTCIBHO-BOCCTAHOBUTECIIBHBIM PCAKLIUAM — YPABHCHUA
3JIEKTPOHHOTO OasaHca.

Bonpocwr k axzameny

1. KoBaneHTHasi CBsi3b, €€ NPHPONA W MEXaHM3M OOpa3oBaHHs. MeTON BaJieHTHBIX CBSI3EH.
CrniocoObt n300paskeHnst KOBAJIEHTHBIX CBsi3el, CBOHCTBA KOBAJICHTHBIX CBSI3CH: IJIMHA, YHEPTUS,
HACBIIEHHOCTh, HAIPaBIEHHOCTh. [IOHATHE O TMOpUAM3ALMU aTOMHBIX OpOuTaneil. 6 u T —
CBsA3U. Pa3HOBUIHOCTH KOBaJIEHTHOH CBSI3U — HEMOJISIPHAsL, MOJISIPHAS], JOHOPHO-AKLIENTOPHAS.

2. KommnnekcHele coenunenus KC. Koopnunanuonnas teopuss Bepnepa. Metoasl nonyueHus
KC. BHyTpeHHSS U BHEIIHAS KOOPIUHALMOHHBIE cheprl koMiuiekcoB. CTPYKTypa BHYTpEHHEN
KOOpAWMHAIMOHHOW ceprl. LleHTpanbHBII aTOM - KOMILIEKCOOOpA30BaTeNb, JIUTAHIBI,
KOOPJAMHALIMOHHOE YHUCJIO, 3apsii KOMIJIEKCHOIO HOHA. XHMMHUYECKast CBA3b B KOOPAUHALMOHHBIX
coeuHEeHUsIX. THIbl KOMIUJIEKCHBIX CO€AMHEHUN. 3HadeHHe KOMIUIEKCHBIX COEIUHEHUIN B
XUMHH, OUOJIOTHH, CEIbCKOM XO3SHCTBE M TEXHUKE.

Ipaxmuyeckue 3a0anusi OJisi NPOBEOEHUsL DK3AMEHA

1. Hanummre ypaBHEHUs peakLnii, C TOMOIIBIO KOTOPBIX MOXKHO OCYIIECTBUTD CIEAYIOLINE

2. CTpoeHHe MpOCTENINX MOJIEKYJI, TOJIPHOCTH MoJiekyJ Ha mpumepe CO2 u NHj3.

Bonpocwr k axzameny

1.CunbHele 35eKTPONHTEL, UX Auccounanusi. COCTOSHUE CHIBHBIX 3JIEKTPOJIUTOB B PAcTBOpAXx,
AKTUBHOCTH U KO3()(PHLIMEHT aKTUBHOCTH HOHOB.

2. Obmue cBeneHusi O pacTBOpax. TWIbl pacTBOPOB. PaCTBOPUMOCTH BEIECTB. 3aBUCUMOCTH
PacTBOPUMOCTH OT IPHUPOJBI U CBONHCTB PACTBOPUTENSI U PACTBOPEHHOTO BEIECTBA.
IIpakxmuyeckue 3a0anusi OJisi NPOBEOEHUS DKIAMEHA

1. Tlpu3HaKM NPAKTHUECKOTO MNPOTeKaHWs peakiuii oOmena. CocTaBbTe MOJEKYISIPHBIE U
MOHHO-MOJIEKYJIAPHBIE YPABHEHUS PEAKLUI B3aUMOJIEUCTBUS B PACTBOPAX MEXIY:

Cr(OH)3 u KOH -, FeSO4 u (NH4)2 S -,
2. VKaXuTe MPOAYKThI PEaKIMi 1 METOIOM 3JIEKTPOHHOrO Oananca noadepure Ko3GHULHEHTHI:
Fe+Cl,— 7

Hg + HNO; (pa36)—>Hg(NO3)2 + 7 + H,0.

Bonpocwr k axzameny

1. I'anbBaHOKOPPO3MSI, NPUYMHBI €€ BOSHUKHOBeHMs. Kopposusa criaBa aqrOMUHHAA U MEAHU B
pasmuuHbIX cpenax. lIpuBenure cxempl. YKaXUTe NEPBUYHBIE M BTOPUYHBIE IPOLIECCHI,
MPOAYKThI KOPPO3HUH.

2. Atomusle siipa. Ux cocras. M3otomnel. M300apel. KBantoseie uncia. CocTosTHUE 3JIEKTPOHOB B

aTOMe.

[Ipakmuyeckue 3a0anusi OJisi NPOBEOEHUs DKIAMEHA

1. CocraBbTe ypaBHEHHS] COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUI YCTPAHEHUS PA3TMYHBIX
BUOB JKECTKOCTU BObI, TPUMEHSEMBIX B BOIOIOTOTOBKE.

2. Beraucnure maccy coaun MgSO47H,O u Maccy BOAbL, HEOOXOAUMBIE IS MPUTOTOBJICHUS

500r pactBopa ¢ maccoBoii noneit MgSO,4 12 %.

Bonpocwr k axzameny

1. Boga kax pactBoputenb. BpeMeHHast 1 MOCTOsSIHHAS JKECTKOCTh BoAbl. CTIOCOORI ee
YCTPaHEHHUS!.

2. Kak wu3MeHsieTcs BOCCTaHOBMUTENbHAas AakTUBHOCTb MeTamioB II-A  moarpymmel? Kak
U3MEHSIETCsl OCHOBHOH XapakTep OKCUIOB U THAPOKCUIOB 3TUX METAJIOB?

[Ipakmuyeckue 3a0anusi OJisi NPOBEOEHUs DKIAMEHA



1. Ompenenute 3apsia BHYTPEHHEH KOOPAMHALMOHHON cepbl M COCTaBbTE€ (HOPMYJBI IBYX
BEIIECTB, B  KOTOpele oOHa  BxomuT. Ompenenure  KOOPAWHALMOHHOE  YHCIIO
KOMILTEKCOOOpa30oBaTes:

[Co™ (NH;)2(NO2)4.

Hanwuimute BBIPAXXCHUE AJII KOHCTAHTBI JUCCOHALNN (HeCTOfIKOCTI/I) KOMIUICKCHOI'O MOHa.
2 Hanumure MOJEKyJIsIPHBIE U HOHHBIE YPABHEHUS PEAKLIMM TUAPOIN3a CONEH:
a) NH4CH3COO; 6) (NH4)zs.

Bonpocwr k axzameny

1.OcHOBHBIE TMONOXKEHUS TEOpUM 3JeKTpoautudeckod auccoumauun C.  AppeHuyca.
I'mpoparanus u nuccoumanus. IOHHbIE paBHEHUS peaKLUi.

2. OxucnutenbHO-BOCcCTaHOBUTENbHBIe peakuuu. Tumsl OBP. Baxneiimmne oxuciautrenu u
BOCCTaHOBUTENU. OTBET MOTUBUPYHTE C TOUKH 3PEHUsI CTPOEHHUSI ATOMOB.

IIpakmuyeckue 3a0anusi OJisi NPOBEOEHUsL DK3AMEHA
1 Hanmmure snektpoHHbIe PopMyIisl aToMOB Fe 1 Se 1 COOTBETCTBYIOIINX HOHOB! Fe®', Se* .
2. Hanmmure hopMyJIbl CIIEAYIOIINX COJEH:

a) cynb(hara KajmbIus,

0) xJopuaa ruAPOKCOATIOMIHUS,

B) ruzipokapOOHaTa Kajus,

r) pocdara aMmoHus;

I) cynibdaTa HATPUS,

e) nuruapogdocdara marHus.

Bonpocwr k axzameny

1. Auccounarnus Boasl. MoHHOE npousseneHne Boabl. Bonoponueiii mokasarens (pH), MeTonsr
€ro ONpPENECICHUS.

2 ITapameTpbl U CBOMHCTBA THUINOB XUMHUYeCKHX cCBsA3eil. CTemneHb OKucIeHMs. BaneHTHOCTH
371eMeHTOB. AMOP(HOE 1 KPUCTAJUTNUECKOE COCTOSHUE BEIECTBA.

[Ipakxmuyeckue 3a0anusi OJisi NPOBEOEHUsL DK3AMEHA

1.OnpenenuTe MOJAPHYIO KOHIEHTPALMIO PACTBOPA, MOJYYEHHOTO IIPH PACTBOPEHUH CyibdaTa
HaTpusi Maccon 42,6 r B Boae maccoi 300 r, eciu NIOTHOCTD MOJIY4€HHOr0 pacTBopa pasHa 1,12
/e,

2. Ilpu xakoii TeMnepaType OyAeT KUMETh PacTBOP, COCTOSIIIUI M3 OTHOTO JINTPA STUIIOBOTO
cnupta p = 0,8 r/cM® 1 OZIHOTO JIUTPa BOJBL.

Bonpocwr k axzameny

1. KaTonnble u aHOHBIE NOKPBITUA. [IpOAYKTEI 3NEKTPOXUMUYECKONH KOPPO3UH.

2. TanpBaHWYECKWI TOJYSJIEMEHT, rajbBaHUYECKHi syieMeHT Tuma Jlanuwsns-Axodu, ero
ycrpoiictBo. YpaBHenue Hepucra. Hanpsixenue I3, ero usmepenue.

[Ipakxmuyeckue 3a0anusi OJisi NPOBEOEHUsL DK3AMEHA

1. Koppo3ust XpoOMHUpOBaHHOTO >Kejle3a NMPU HapyILIEHUH [IeIOCTHOCTH MOKPBITUS B HEUTPaJIbHOM
cpeae U KUCJOM.

2. Hamumwure BbIpakeHHE€ KOHCTAaHTbl XMMHUYECKOTO PABHOBECHS Ul CIEAYIOLIMX peakKLuil:
Fe;03(k)+3CO(r) <> 2Fe(x)+3CO(1); No(r)+3Ha(r)<>2NH;3(r). B kxakom HampaBieHHH
CMEIIAeTCs paBHOBECHE B IAHHBIX CHCTEMax a) MPH YBEJIMYEHUH KOHIIEHTPALUU HCXOMHBIX
BEINECTB; 0) YBEJINYCHNUH 1aBJICHUS B CHCTEMAX ?

Bonpocwr k axzameny



1.Jnepreriueckue >PQPEKTl XUMHUYECKUX peaknuid. BHyTpeHHSsT SHEeprust W SHTAJIbIIUS
00pa3zoBaHUsI XUMUYECKHX coenuHeHnd. Tepmoxumusi. [lepBoe Hauano TepMONMHAMUKH. 3aKOH
I'ecca, cnencTBus U3 3aKOHA, €ro 3HaU€HUE U [IPUMEHEHHE.

2. 3amuTa MeTaIoB OT KOppo3uu. Paznuunble BUAbI NOKpbITUiA. [IpoTekTopHas 3amuTa.
Karonnas 3amuTa. THruOUTOpPBHI KOPPO3HH.

IIpakxmuyeckue 3a0anusi OJisi NPOBEOEHUsL DK3AMEHA

1. Kopposus y:keHOro »Keje3a B pasInIHbIX cpenax (HeUTpanbHOH, KHCIOW U C1a0oIeI0qHOMN )
C HapyILIEHHBIM [TOKPBITHEM

2. Kakue mporecchl MPOTEKAIOT Ha 3JIEKTPOAAX B TaJIbBAHUUECKOM 3JIEMEHTE, 00Opa3OBaHHOM
3JIEKTPOAAMHU Cu/Cu*’ u Hg/Hg%? YKaxuTe 3JNEKTPOA - BOCCTAHOBUTENb U BJEKTPOA —
OKHUCJIUTETIb.

Bonpocwr k axzameny

1. Muccouuanust Bonbl. MloHHOE mpousBeaeHue BOAbL Bomopoansiii mokasarenb. CriocoObl ero
onpeneaeHus.

2. Bropoe Hauajgo TepMOIWHAMUKH. DHTPONUS U €€ U3MEHEHHE B XMUMMUYECKUX IpoLeccax.
Ouneprust ['nb6ca. YciaoBue caMONpOM3BOIBHOIO MPOTEKAHHMSI XMMHUYECKHX peakuuil. Pacuers
U3MEHEHUH SHTpONMHM W >Hepruu ['mbOca 1 ompeneneHus HanpaBICHHOCTH NPOTEKAHUS
XUMHUYECKHUX MPOLIECCOB.

IIpakxmuyeckue 3a0anusi OJisi NPOBEOEHUsL DK3AMEHA

1. Koppo3us craBa amOMHMHMS U MEAU B pasindHbIX cpepax. Ilpusenurte cxembl. YKakuTe
NEePBUYHbIE U BTOPUYHbBIE IIPOLIECCHI, MPOIYKThl KOPPO3UU.

2. BausiHHE KaTanu3aTOPOB HA CKOPOCTb XUMHMUYECKUX peakluil. [ OMOreHHBIN U reTepOreHHbIN
katanu3. MexaHU3M [AeNWCTBUs KaTajlu3aTOPOB B TOMOT€HHOM U Te€TEPOr€HHOM KaTaju3ax.
HWHruOuTOpHI M MPOMOTOPHI B KaTAJTU3E.

Bonpocwr k axzameny

1.CKOpOCTh XMMHYECKHX PEAKIMHA U €€ 3aBHCUMOCTb OT KOHIIEHTPALUH U TEMIIEPaTypbl. 3aKOH
neiictytomux macc K. I'ynpabepra u I1. Baare. KoHcTaHTa CKOPOCTH XUMHUYECKOH PEAKIINH, €€
¢dusnaeckuii cmbicn. 3akoH Baut-I'odda. DHeprust akTupamum.

2. Dueprernyeckue 5(P(PeKTbl XUMHUYECKHUX peakuuil. BHYTpeHHsss 3HEpPrust W OSHTAJbIUA
00pa3zoBaHUsI XUMUYECKHX coenuHeHnd. Tepmoxumust. IlepBoe Hauano TepMOAMHAMUKHU. 3aKOH
I'ecca, cnencTBus U3 3aKOHA, €r0 3HAUEHHE U IPUMEHEHHE.

[Ipakxmuyeckue 3a0anusi OJisi NPOBEOEHUsL DK3AMEHA

1. CocraBeTE CXEMY KOPPO3UH XPOMHPOBAHHOTO M HUKEIMPOBAHHOIO XKeJe3a C HaPyILIEHHSIMU
MOKPBITUI MPH KOHTAKTE C BOAOH.

2. MeTonoM 31eKTpOHHOTO Oananca monoepute KO3 hUIIUEHTI, YKaKUTE OKUCITUTEND U

BOCCTaHOBUTEND B peakiusx: ZntHNO;(korm)—Zn(NO3),+NO,+H, 0,

Bonpocwr k axzameny

1. Bropoe Ha4yajgo TEPMOAMHAMHUKU. ODHTPONUS U €€ H3MEHEHHE B XMMHUYECKHX Ipoleccax.
Oneprus ['nd6ca. YcnoBrue caMONpOU3BONIBHOTO NMPOTEKAHUSI XMMUYECKUX peaknuii. Pacuers
U3MEHEHHH JSHTponuu U 3Heprum [ubbca i onpeneseHus] HANPABIEHHOCTH IPOTEKAHIUS
XUMHYECKHX MPOLIECCOB.

2. DNeKTpO- U NPOTEKTOPHAS 3ALUThI METAJUIOB OT KOPpo3uu. CXeMBl, 3JI€KTPOHHbIE YPaBHEHUS
npoueccoB. Kakoil meramn nenecooOpasHee BbIOpaTb B KadeCTBE NMPOTEKTOpPA ISl 3aIMHTHI
COOPY>KEHMH, BO3BOANMBIX B MOPCKOM Boze?

[Ipaxmuyeckue 3a0anusi OJisi NPOBEOEHUsL DK3AMEHA



1. Kakue mporeccsl MPOTEKAIOT NPH 3JIEKTPOKOPPO3MH CBHHLOBBIX O0OJOYEK Kabens mox
JNEHCTBUEM 3JIEKTPUYECKOTO TOKA?
2. a) HaNMIINTE KUHETUYECKUE YPaBHEHHsI CKOPOCTEH MPSMON peakiuu, OOpaTHON peakiuu u
BBIPA’KEHHE KOHCTAHTBI PABHOBECHS,

C(rpaq)HT)+2N20(r)<—>COQ(r)+2N2(r) AH = -558,0 KI[)K
0) ompenenurte, B KaKyld CTOPOHY CMECTHUTCSI XMMHUYECKOE pPABHOBECHUE IPH YBEIUYCHUHU
KOHLIEHTpPaLUN MEPBOrO0 HCXOJHOIO BELIECTBA, MOBBIIICHUH TEMIEPATYPbl U YBEIUYCHUH
JABJICHUS.

Bonpocwr k axzameny

1.Oneprus ['ub0ca u ee cBsA3b ¢ HTANBNUEH U SHTpOIHEH. TpeTbe Ha4YaI0 TePMOIUHAMUKH.
ITouemy HEBO3MOKEH BEUHbIN ABUTaTENb?

2. Tlonsatne 00 »3NeKTPoOAAxX W 3JIEKTPOAHBIX moTeHIWanax. CTaHAapTHBI BOXOPOIHBIN
anexTpon. Psnm craHmapTHBIX  3JIEKTPONHBIX — MOTeHLWanoB.  YpasHeHue Hephcra.
I"anpBaHUYECKHE 3JIEMEHTBL.

[Ipakxmuyeckue 3a0anusi OJisi NPOBEOEHUsL DK3AMEHA

1.CocraBbTe ypaBHEHHS peakLUil MPOLECCOB, MPOHCXOAAIINX NPH SJIEKTPOKOPPO3UH
TPyOONpPOBOA O NeUCTBUEM OJTYKIAFOIINX TOKOB.

2. CocraBbTe ypaBHEHUSI XUMHUUYECKHUX MPOLIECCOB, MPOTEKAOLINX IIPH AJIEKTPOJIN3E PACILIABOB
NaOH u NiCl, ¢ “HepTHBIMHU 3JIEKTPOIAMH.

Bonpocwr k axzameny

1. BydepHbie pacTBOPBI U KX OMOIIOTHUECKOE 3HAYCHHUE.

2. Tumbpl XMMHYECKON CBSI3M. KOBAaJ€HTHAs, HOHHAas, MeTajuindeckas. Pabotel Jlbromca,
I'efitnepa, Jlonnona, Ilonunra u ap. B yueHuu o xumu4deckoi cssizu. MoHHas CBsi3b, €€ npupona,
MOHHbIE KpUcTauibl. Kpucrannuueckue BeliecTsa ¢ HOHHON PeLIeTKOM, UX CBONHCTBA.
IIpakxmuyeckue 3a0anusi OJisi NPOBEOEHUsL DK3AMEHA

1. Beruncnure nmoTeHIMal BOJOPOAHOIO 3JEKTPOAa, MOTpyKEHHOro B pacTBop, pH kotoporo
paBeH 3.

2. CocTaBbTe YpaBHEHHS 3JEKTPOIHBIX MPOLIECCOB, MPOTEKAIOINUX MPHU 3JIEKTPOJIN3E€ BOAHOIO
pactBopa xyopuna xenesa (III) ¢ yronbHbIM aHOAOM.

Bonpocwr k axzameny

1. Koppo3ust TEXHHUECKOTO Kelle3a B Pa3IMYHBIX CpPelax M METOIbI 3aIUThl €r0 OT KOPPO3HH.
Coenunenus xene3a. Crinasel xkene3a. UyryH u crajb.

2. B kakoM cOCTOSIHMM (B KPHCTAJUIMYECKOM HJIU MapooOpa3HOM) SHTpomus 1 MOJIb BelecTBa
Oonblie pu ToM ke Temneparype? OTBET MOTHBUPYHTE.

[Ipakmuyeckue 3a0anusi OJisi NPOBEOEHUsL DK3AMEHA

1.. OnpenenuTh TEIUIOTY OOpa3OBaHUI METaHa, €CIIH TEIUIOTA €r0 CrOPaHUs

AHcrop (CHary) = -890,964 k/Ix/momnb. Ternots! croparust H 1 C cOOTBETCTBEHHO PaBHBI:
AHrop.(H2iry) = 286,043 x/I:x/Moab,  a AHcrop (Cirpapun) = -353,796 k/:x/Mo0.b.

2. Ipsimast wnm obpaTHas peakuust OyAeT MpOTeKaTh NPU CTAHAAPTHBIX YCIOBUSAX B CUCTEME!

CHyg) + COz¢y == 2CO0q,) + 2Hyq,)
OTBET MOTHBUPYITE COOTBETCTBYIOIMMH PACYETAMH.

Bonpocwr k axzameny



1. KaronHble U aHOAHBIE MOKPBITUA AJA 3ALIUTHl METAJNIOB OT KOPPO3UM B CTATUYECKUX U
OUHaMHUUYecKUX yciaoBusx. CocTaBbTe€ CXeMy KOPPO3HMU XPOMHPOBAHHOIO U HUKEJIHPOBAHHOTO
JKenes3a C HapyLISeHUsIMU MOKPBITUI PU KOHTAKTe C BOJOH.

2. Kakue cnencteus u3 3akoHa M. I'ecca BbI 3HaeTe, U KaKO€ MPAKTUYECKOE 3HAYEHUE OHU
UMEIOT?

IIpakxmuyeckue 3a0anusi OJisi NPOBEOEHUsL DK3AMEHA

1. PaccuuTaiite pH 6ydeproro pactsopa, conepskamero 0,1 moms NH4OH u 0,1 mons NH4CL
Kak usmenutscs pH: a) mpu nobdaenenun k 1 1 pacteopa 0,01 mone pactsopa HCI, ©6) mpu
nobasnennu k 1 11 pacteopa 0,01 monb pactBopa NaOH; B) npu pasbasiieHHH pacTBOpa BOJOH B
10 pa3? KoHcraHTa auccounanuu rugpokcuaa ammonust K, = 1,79-10'5, pKo=4,75.

2. CocTtaBbTe CXE€My MNPOLIECCOB, MPOUCXOISIIMX HAa MEIHBIX SJIEKTPOAAX, NPU BIIEKTPONU3E

BOJIHOTO pacTBopa cyibdara menu (11).

Bonpocwr k axzameny
1. Katanu3. Teopus roMOreHHOro karanusa. Teopusi reTepOreHHOro KaTaausa.

2. ChopmynupyiTe W HAMUIIATE MaTEMATHUYECKOE BbIpakeHHe | 3aKOHAa TEPMOTUHAMUKH,
yKa3aB (PU3NIECKUil CMBICIT BXOISAIINX B HETO BEJIMYMH.

[Ipakxmuyeckue 3a0anusi OJisi NPOBEOEHUsL DK3AMEHA
1. Dnextpomm3 pactBopa K2SO4 mpoBonmnu npu cusie toka SA B Teuenue 3 4. CocraBbTe

SJICKTPOHHBIE YpAaBHCHH MPOLECCOB, MPOUCXOAAIIUX Ha 3JICKTPOAAX. Kakas macca BOALBI TIpU
STOM Pa3JIOKUIIACh, U Y€MY paBeH 00beM ra3oB (H. V.), BBIIEIUBIIUXCS HAa KaToAae, aHone?

2. TemmepatypHbIii KO3(pPHUIMEHT CKOPOCTH HEKOTOPOH peakuuu paseH 2,3. Bo ckombko pa3s
YBEITUIUTCS] CKOPOCTb 3TOUM PEAKIINH, €CJIM MOBBICUTh TEMIIEPATYPY Ha 25 rpaaycos?

Bonpocwr k axzameny

1. Kakue peakuuy Ha3bIBarOTCA 00paTUMbIMU U HeoOpaTumbiMu? [IpuBenuTe npuMepsl TAKHX
peakuuii. YTo TakO€ XMMHUYECKOE PABHOBECHUE U ITOUEMY OHO Ha3bIBAETCS AUHAMUYECKUM?

2. Hamumure mMareMarndeckoe BblpaxkeHue Il-3akoHa TepMOOMHAMHUKH Uil HEOOPaTUMOTrO U
00paTUMOro MpPOoLECCOB, YKa3aB (GU3NUECKHH CMBICI BXOASIINX B HETO BEJHYHH.

IIpakxmuyeckue 3a0anusi OJisi NPOBEOEHUsL DK3AMEHA

1.Toxk cunoit 2,5A, npoxozst uepe3 pacTBop djekTponuTa 3a 30 MUH. BblAesAeT U3 pactsopa 2,77
r metaiia. Halinure MOJISIpHYO MacCy 5KBUBAJICHTA METAJLIA.

2. CocraBbTe CXEMBI IBYX 3JIEMEHTOB, B OAHOM U3 KOTOPBIX LIMHK - OTPULATENbHBIH 3J1€KTPO, B
APYroM — TMOJNOXUTENbHBINA. IIpuBeauTe 3JE€KTPOHHBIE YPaBHEHHs AHOAHOTO M KaTOIHOTO
IPOLIECCOB.

Bonpocwr k axzameny
1.HanpasieHHOCTBb NPOLIECCOB B IPUPOAE. BTOPOI 3aKOH TEPMOAUHAMUKH.
2. ®axkTOpHl, BIAUSIOIINE HA aKTUBHOCTD KATAIN3aTOPOB XUMUYECKUX PEAKLIUI.

[Ipakxmuyeckue 3a0anusi OJisi NPOBEOEHUsL DK3AMEHA

1. Kaxme mnpouecchl MPOTEKAOT INPH KOPPO3UH TEXHHUYECKOTO JKeye3a B aTMOC(epHBIX
ycnoBusix? CocTaBbTe 3JIEKTPOHHbBIE YPABHEHMSI STUX MPOLIECCOB.

2. Kak Bmuser pH cpenpl Ha ckopocTb koppo3uu kene3a u 1uHkKa? Ilouemy? CocrasbTe
YPaBHEHUs COOTBETCTBYIOIIUX IPOLIECCOB.

Bonpocwr k axzameny
1. CBoiicTBa pacTBOPOB HE3JIEKTPONUTOB. Kunenue u 3amep3anue pacTBopoB. 3akoHbI Payns.

AHTHPU3BL






a) KCN-AgCN; 06) 2KCN-Ni(CN)y;

[lpuBenure ypaBHEHMS] AUCCOLMAIMN KOMIUIEKCHBIX coenuHeHui. COCTaBbTE BBIPAKEHUS
KOHCTAHT JUCCOLUAINN KOMILUIEKCHBIX COETUHEHUH.

7.4 MeroauyecKkue MaTepHaJbl, ONpeAeIsIioIe  NPOUexypPbI
OLICHUBAHHUS 3HAHWI, YMEHHUI, HABBIKOB XapaKTepPH3YIOLUMX 3Tambl
(popmupoBaHust KoMIeTeHU U

Jloxkanoneisi  nopmamusnwiti  akm yuueepcumema Iln Kyol'AY 2.5.1
«Texywuii  KOoHmMpoOIb  YCnesaemocmu U NPOMEICYMOYHAs — dmmecmayus
0OVUAIOWUXCSL».

Keiic-3a0anua

Peszynvmam evinonnenus ketic-3a0amusi OYeHUBAemesl ¢ y4emom Cieoyioujux
Kpumepues:
— NONIHOMA NPOPAOOMKU CUMYAYUU,
— NOJIHOMA BBINOJIHEHUS. 3A0AHUS,
— HOBU3HA U HEOPOUHAPHOCHb NPEOCMABIEHHO20 MAMEPUALd U PeUteHUT;
— NePCNeKmMuUGHOCHb U YHUGEPCAILHOCb peulenui;
— YMeHue apeymMeHmupoeano 0O0CHOBAMb GblOPANHbLIL BAPUAHIN PEULeHsL.
Ecnu pesynemam 6wvinoinenusi Keuc-3a0anus coomgemcemsayem o003HaA4eHHOMY
Kpumepuro CmyoeHmy npuceausaemcsi oOuH oain (3a xasicovlii kpumeputi no [
oanny).
Ouenka «omauuHo» — npu Habope 6 5 6aiLlos.
Ouenka «xopouto» — npu nabope 6 4 obaia.
Ouenka «yooenemeopumenbHo» — npu nabope 6 3 basia.
Ouenka «Hey0081emeopumenbHo» — npu Habope 6 2 oaid.

Tecmogvie 3a0anusn
Oyenka «OMAUYHO» BbICMABIIACMCS NPU YCII08UU NPASUTILHO20 OMEGEemd
cmyoenma He menee yem na 85 % mecmoagwix 3a0anuil.
Oyenka «Xopouio» 6blICMAGIAemes NpU YCi108Uun NPASUIbHO20 OMEEMd CIMyOeHmd
He menee 4em Ha 70 % mecmoewix 3a0aHuil.
Oyenka «y0061emeopuUmenbHo» 8biCMAs/Iemcs Npu yClo8ul NPASUIbHO20
omeema cmyoenma He mernee yem Ha 31 %.
Oyenka «Hey0061emeopUmMeNbH0» 8bICIMAGIIACMCS NPU YCI08UU NPUBUIBHO2O
omeema cmyoenma menee 4em na 50 % mecmogoix 3a0aHuii.

Kpumepuu ouenxu yuacmus ¢ OUCKyccuu:

Oyenusaemcsi 3HaHue Mamepuaid, cnocooHocms K e20 0000ueHuo,
KPUMU4ECKOMY OCMbICICHUIO, CUCMEMAMU3AYUY, YMEHUE AHATUSUPOBAMb JIOUKY
PACCYIUCOeHUTI U BbICKA3LIBAHUI HABLIKU NYOIUYHOU peyu, dapeyMeHmayuu,
BeOeHUst OUCKYCCUU U NOJIEMUKU, KPUMUYECKO20 BOCNPUSIMUSL UHDOPpMAYUL.

Oyenra «OMIAUYHO» CMABUMCS, eclu: CMYOeHm NOJHO YCEOUT Y4eOHblil
Mamepuan.  Ilposensem — HAGLIKU — AHAIU3d,  0000UjeHUsl,  KPUMUYECKO20



oCMbICTIeHUs, NYOIUYHOU peyu, apeyMeHmayuu, 6eo0eHus OUCKYCCUU U NOJeMUKU,
Kpumuiecko2o eocnpusimusi urgopmayuu. Mamepuan uzioscen epamommuo, 8
onpeoeseHtoli  JI02U4eCcKoll  NOCAe008AMENbHOCHY, — MOYHO — UCNONb3YEemCs]
MEePMUHON02USL, NOKA3AHO YMeHUe WIOCMPUPOBAms Meopemuieckue noa04CeHUs
KOHKPEeMHBLIMU NPUMEPAMU, NPUMEHAMb UX 6 HOBOU CUMYAyUul;, 6blCKA3bIBAMb
C60I0  MOYKY 3peHusi, NpOOeMOHCMPUPOBAHO YCBOEHUEe paHee  U3YYEeHHbLX
CONYMCMBYIOUUX BONPOCO8, CHOPMUPOBAHHOCHL U YCIMOTMUBOCb KOMNEMEH YU,
YMeHull U Hagulkog. Moeym Ovimb OonyujeHvl 0OHA — 08¢ HEMOYHOCMU Npu
oceew ey 6MopoCmeneHHblx 60NPOCO8.

Oyenka «xXxo0powoy cmasumcs, eciu: omeem YOo81emeopsiem 6 OCHOBHOM
mpebosaHusM Hd OYeHKY «3», HO Npu dMOoM umeem OOUH U3 HeOOCMAmKo8: 8
yegoenuu y4ebHo2o mamepudid Oonyuensl Hebovuiiie npodevl, He UCKAUBULUE
cooepoicanue omeemd; OONyweHvl OOUH — 08d Heooyemd 6 (HopMUposaHuU
HABLIKOB NYOIUYHOU peyl, dpeyMeHmayuy, 6eoeHusi OUCKYCCUU U NONeMUKU,
KpUmMu4ecko2o 60CHpUsimus uHpopmayuu.

Oyenrka  «y006NEMBOPUMETbHO»  CMABUMCS,  eCll:  HENoAHO  UlU
HeNnocie008ameibHO PACKPLIMO COOePIICANUe MAMepudid, HO NOKA3aHO obujee
HOHUMAHUE BONPOCd U NPOOCMOHCHPUPOBAHbI  YMEHUs, OOCMAmMoytvie Ol
Ooanvnenuieco ycgoenus mamepuaid. Huenuce 3ampyoHenus uiu  OOnyujeHvl
owubKY 6 onpeoesieHuu NOHAMUT, UCNONIb306AHUU MEPMUHOL0SUN, UCNPAGTICHHbLE
NOCIe HECKONLKUX HABOOSUUX BONPOCOB;, NPU HENOJHOM 3HAHUU MEoPemudecKo2o
Mamepuaid 6visagieHd  HeOOCMAMOYHds  CHOPMUPOSAHHOCHb  KOMNEmeHyU,
VMeHUT U HABLIKOG, CIYOEHM He MOJICem NPUMEHUMb Meopuio 8 HOBOT CUMYAYUL.

Oyenka «HEY006IemEOPUMETbHO» CMASUMCS, €eClUu: He  PACKPbImO
OCHOBHOE —cooeporcanue yiebHo20 Mamepuaid, OOHAPYICEHO He3HAHUe Ul
Henonumanue Ooavuiel ulu Haubosee GaAXCHOU yYacmu y4eOHOo20 mamepuald.
Jlonyugenvr owmubxu 6 onpeoenenuu NOHAMULL, APU UCNOTLIOBAHUU XUMUYECKOT
MEePMUHONO2UY, KOMOpble He UCHPAGIeHbl NOCle HECKONbKUX — HABOOAUSUX
8ONPOCOG; HE CHOPMUPOBANLL KOMNEMEHYUU, YMEHUS U HABLIKY NYOIUYHOT pedll,
apeymenmayuu, GeoeHuss OUCKYCCUU U NONeMUKY, KPUMUYECKO20 BOCHPUSMUs
uHgopmayuu.

Ilpoueodypa ouenusanusn pegpepama:

Kpumepuamu ouenku peepama 561510 mes: HOBUSHA MeKCmd, 0O0CHOBAHHOCTb
8bIO0PA  UCTNOYHUKOG UMepamypul, CMeneHs PAcKpblmus CYWHOCMU 80ONpocd,
CcoOn00eHUsl MPedOBAHUT K OOPMIEHUIO.

Oyenxa «OMAUYHO» — BLINOIHEHbL 6ce mMpebosanusi Kk Hanucanuio pegepama:
0bo3HaueHa npobiema u O0OOCHOBAHA €é AKMYdIbHOCMb, COCNAH AHAIU3
PA3IUYHBIX MOYEK 3PEHUsl HA PACCMAMPUBAEMYI0 NPODIeMY U JIOSUYHO UBNOJICEHd
cobcmeeHHds NO3UYUsl; CHOOPMYIUPOBAHBI BbIBOOBI, MEMd PACKPHIMA NOTHOCBIO,
8b10epoIcan 06vbEM, cob00eHbl MpebOBAHUS K GHeULHeMY ODOpMIEHUIO.

Oyenxa «X0pouwto» — ocHogHvle mpebosanus K pegepamy 8einojineHvl, HO Npu
5MOM OONYUjeHbl HeOOYEMbl. B 4aCmMHOCMUL, UMEIOMCS HEIMOYHOCMU 8 U3TIOJICEHUU



Mamepuand; OmCcymcmeyem jJ02UdecKdst Nocie008amelbHOCHb 8 CYICOCHUSIX; He
srl0epoIcan 06vbEM pechepama, umMeromces ynyuenus 8 oghopmieHul.
Oyenka «y0061emeopPUmMeEIbHO» — UMEIOMCSL CYUeCmEeHHbie OMCMYNIeHUs Om
mpebosanuti k peepuposanuio. B uacmHocmu: mema oceeuyend Jutlb YACmuyHo,
oonyugenvl akmuyeckue OuLUOKU 8 COOepIICanul pegepama, OmMCYymcmeyom
8b18O0bI.
Oyenka  «HEYOOGIeMEOPUMENbHO » — mema pegepama He  pACKpbimd,
OOHAPYIICUBAECMCST  CYUECMBEHHOE HENOHUMAHUue npobiemsvl uiu  pegepam He
npeocmasiiel 8osce.
Koumponvnaa paboma

KonmpoavHoe 3a0anue modcem cOCmosims U3 Mmeopemudeckoco 80npocd,
NPAKMUYECKO20 3A0AHUS WU HECKONLKUX 3A0AHUT (KAK Meopemuieckux, max u
NPAKMUYECKUX), 8 KOMOPLIX CIMYOeHM QONJICeH NPOAHAIUSUPOBAMb U OAMb OYEHKY
KOHKPEMHOU CUMYayuy Uil blNOTHUMb OPY2YIO AHATUMUYECKYI0 pAOOmbL.

Kpumepuu ouenku 3HAHUII CMyO0eHMAa RPU HARUCAHUU KOHMPOAbHOU

pabomol
Oyenxa  «OMIUYHOY»  —  BbICMAGIAEMCS — CMYOEHMY,  NOKA3AGULEMY
8cecmoponHue, CUCMeMamu3uUposanuvie,  21yOOKue  3HAHUS — BONPOCO8

KOHMPOIILHOT pabomel U yMeHue Y8epeHHO NPUMeHsmb UX Hd HpaAKmuke npu
peutenuu KOHKpemHuLx 3a0d4, c60O00HOE U NPAGUIbHOE 0OOCHOGANUE NPUHAMBIX
peuteru.

Oyenka «xXopouoy — GbICMAGISIEMCsE CIYOeHmy, ecil OH meepoo 3Hdem
Mamepuan, 2pamMomHo U NO CYWecmey uzldedem e20, ymeem NpUMeHsimo
NOJIyYeHHble 3HAHUS HA NPAKMUKe, HO OONYCKAem 6 omeeme win 6 peuLeHul 3a0ay
HEKOmopvle  HEeMOYHOCMU, KOMOpbvle  MOJCem  YCMpaHums ¢ NOMOUSbIO
OONOJHUMENbHBIX GONPOCO8 NPENOOUBAMEII.

Oyenka «y0081emeopumesibio » — blCIAGISAeMCs CIYOeHmY, NOKA3AGULEMY
ppacmenmapHulil, paspo3HeHHbvlli Xapakmep 3HAHUll, HeOOCMAMOYHO NPABUIbHbLE
Gopmynuposku 6azo6vlx NOHAMUL, HAPYULEHUS JI02UHECKOT NOCIEe006AMENbHOCHIU
8 UBNIOJHMCEHUU NPOSPAMMHO20 MAMEPUAd, HO NPU DMOM OH BldOeem OCHOBHbIMU
NOHSIMUAMU  GLIHOCUMBLX HA  KOHMPOILHYIO pabomy mem, HeoOXoOUMbIMU OJisl
OoanbHetuieco 0o0y4enust U MOJCem NpUMeHsImyb NOJYy4eHHble 3HAHUSL NO 00pas3yy 8
CMAHOapPMHOTL CUMYAYUU.

Oyenka «Hey0081emEOPUMEIbHO Y — BbICIMAGIAEMCS CHYOeHmy, KOMOopbiii
He 3Hdem OoabULeli YACMU OCHOBHO20 COOCPICAHUS BLIHOCUMBLX HA KOHMPOTILHYIO
pabomy  80MpOCO8 memM  OUCYUNIUHBL, OONycKkaem epybvie  OWuOKU 8
GOpMYIUPOBKAX OCHOBHBIX NOHAMUN U He YMeem UCNOAb3084Mb NOJYYeHHble
SHAHUSL NPU peuteHut MUNOBbIX NPAKMUYECKUX 3d0ad.

Kpumepuu ouenku na yxzamene
Ouenka «OMAUYHO» BbLICMABIAEMCs 0DYHAIOUeMYCsl, KOMOopbili 001a0aem

BCECMOPOHHUMU, CUCMEMAMUSUPOSAHHBIMU U 2TYOOKUMU SHAHUIMU MAMepuaid
Y4ebHOTl npoepammyel, ymeem c60O0OHO BbINOIHAMb 3d0AHUs, NPeodyCMOmpenHbie
V4eOHOU NpocpamMMoOl, YCEOUL OCHOBHYIO U O3HAKOMWICS € OONOJHUMENbHOT
JIUmMepamypot, pekoMeHOOBAHHOU YueOHoU npoepammot. Kax npasuio, oyenka



« OMIIUYHO » GLICHIABIISCINCS. 00YVHAIOWEMYCsl YCEOUBULEMY G3AUMOCEA3b OCHOGHbBLX
NOJNOJICEHUTl U NOHAMUL OUCYUNIUHBL 68 UX 3HaYyeHuu Ojs Npuobpemaemoi
CReYUAIbHOCMU, — NPOSIGUBUIEMY — MBOPYECKUe CNOCOOHOCMU 6  NOHUMAHUU,
UBJI0DICeHUU u ucnorv3oeanuu  y4ebno2o  mamepuaid, NpAGUILHO
obocHosvlsaIOWEeMY  NPUHAMbIE  peulenus],  81doelowemy  PAa3sHOCHMOPOHHUMU
HABLIKAMU U NPUEMAMU GLINOIHEHUS. NPAKMUYECKUX pabOom.

Ouenka «xopouio» vicmasisiemest o0yYaouemycs, OOHAPYICUBULEMY
nojaHoe 3HAHUEe Mamepuald Y4eOHou NpoSpaMmbvl, YCNEULHO BbINOJIHAIOWEMY
npeoycmompenmvie  y4eOHol  NpocpamMmoti  3d0anusl, YCEOUBULEMY MAMEPUL
OCHOBHOII IUMepamypsbl, pexoMeHO08AHHON y4eOHot npocpammoi. Kax npasuo,
oyeHxda «XOpOULO» BbICMAGIISLCMCS] obyuarougemycs, noKa3a6uLemy
CUCMEMAMUSUPOSAHIBIT  Xapakmep 3HAHUN N0  OUCYUNIUHe, CNOCODHOMY K
CAMOCIOSMEIbHOMY NONOIHEHUK) 3HAHUN 8 Xo0e OdlbHetuell y4yeOHol U
npogeccuonaivoll OessmelbHOCMU, NPAsWIbHO NPUMEHSIOueMY meopemudecKue
NOJOJICEHUst NPU  peuteHuy NpaKmuyeckux Gonpocos U 3dody, GldOeroujemy
HEOOXOOUMBIMU HABBIKAMU U NPUEMAMU GBINOJIHEHUS NPAKMUYECKUX pADOM.

Ouenka «y0061emeopumenbHo» GoiCMAaGIIsiemest 00y4arouemycs, KOmopbiii
nokasan 3HAHUe OCHOBHO2O Mamepuand Y4eOHOU npoepavmmsl 6 oOveme,
QOCMAMOYHOM U HEOOXOOUMbBIM O/ OdbHetiuLeti yuebOvl u npeocmosiueti pabomol
HO CReYUAILHOCMU, CRPAGUICS C BbINOJIHEHUEM 3A0AHUT, NPe0yCMOMPeHHbIX Yieo-
HOTI NPOSPAMMOT, 3HAKOM C OCHOBHOU JIUMEPAmypot, peKOMEeHOOBAHHOU Yy4eOHOT
npoepamvmoti. Kax npasuio, oyenka «yO0o81emeopumesbHoy BblCmMaGIAemes
obyuaiougemycs, OONYCMuUGUIEMY NOSPEULHOCMU 6 OmEemax Hd IK3dMeHe Ul
BHINONIHEHUU  DK3AMEHAYUOHHBLX  3d0anuii, HO obnaoaouemy HeoOXO00UMbIMU
SHAHUSAMU ~ NOO  PYKOBOOCMBOM  nNpenooagamens OJis  YCHMpAHeHus — dMux
nozpewinocmeti, Hapyuwlaoue;my nocieoo8ameibHOCmsb 6 USIONCeHUU YYeOH020
Mamepuaid U UCHbIMbIBAIOUeMY 3ampyOHeHUs Npu GuiNOIHEHUU NPAKIMUYECKUX
pabom.

OueHka «Hey0081emeoOPUMETIbHO» BbICIABIAEMC s  00VYAIOUeMycs, He
3HAIOUeMy OCHOGHOI Yacmu mamepuaid Y4eOHOU Npoepammbel, OONYCKAIOWeMY
NpUHYUNUAIbHbIE  OWMUOKU 6 GLINOJHEHUU — NPeOyCMOMPEHHbIX — Y4eOHOT
npocpamMmoti 3a0anui, HeyeepeHHo ¢ OOTLULUMU 3amMPYOHEHUIMU GbINOIHAIOULEMY
npaxmuyeckue pabomel. Kax npasuio, oyenka «HeEyO081emMEOPUMEIbHO »
BbICIAGTISICMCSE 00YHAIOULeMYCSl, KOMOPbLIL HE MOJACEm NPOOOIICUMb 00yYeHue wil
npucmynums K 0esimeJbHOCmU NO CReYUAIbHOCIY NO OKOHYAHUU YHUGepcumemd
0e3 OONOIHUMEILHBIX 3AHAMUT N0 COOMEEMCMEYIoUeti OUCYUNIUHE.

8 IlepevyeHb OCHOBHOWH M TONOJHUTEILHONH Y4e0HOMH JIMTEpATyPhI
OcHOBHas yyeOHas1 JJUTEpaTypa
(Hanuuue ¢ ouonuomexe KyolI'AY)

1. I'munaka H.JL. O6uias xumus : yue6. mocodue / HJI. I'munka. — U3n. crep. — M.

: Knopyc, 2013. — 750 c. ISBN 978-5-406-02934-3



2. Kopoeun H.B. O0mas xumus : yueOnuk 1iist By30B /H.B. Koposun. — M.: Beic.
k., 2004. — 557c¢. . — ISBN 978-5-06-004403-3

3. CyBopoB A.B. O6mias xumus : yue0. nmocodue / A.B. CyBopoB, A. HUKONbCKUIA.
—2-¢ m3x., ucnp. CIIb. : Xumus,1995. — 624 ¢. ISBN 5-7245-1018-9

JlonoJIHUTe/IbHAS Y4eOHAas JJuTepaTypa

1. lalinykoBa H.I'. DneKTpOXUMHUYECKHE MPOLECCHI B TEXHUKE : y4eO.
nocodue jyig By30B ¢ rpudom MCX / H.I'. I'aiinykosa, E.A. Kaiiroponosa, H1.B.
[ITaGanoBa. — Kpacuonap. : KyoI'AY, 2013. — 300 c.
https://edu.kubsau.ru/file.php/105/03_03.07.13/06_EHIektrokhimicheskie process

y_v_chnergetike ehlektronike tekhnikeGaidukovaNG.SHabanovalV.pdf
2. TlectynoBa C. A. PacTBOpBI M IpyTHe TUCIIEPCHBIE CUCTEMBI: yueO.

nocodue / C. A. TlectyHnoa, E. C. Kocrenko, E. A. Kaitroponosa. — KpacHonap :
2013. -479 c.
http://edu.kubsau.ru/file. php/105/04_Rastvory_i_drugie dispersnye_sistemy Pestu
nova_Kostenko Kaigorodova.pdf

3. Ilecrynora C. A. KommekcHbie coenuHenus. KoMmnekcooOpa3oBaHue B
BOJHBIX pacTBopax: yueO. mocobue / C. A. Ilecrynona, E. C. Kocrenko, E. A.
Kaiiroponosa. — Kpacnonap : Ky6I'AY, 2013. — 161 c.
http://edu.kubsau.ru/file. php/105/01_Kompleksnye soedinenija Pestunova Koste
nko_Kaigorodova.pdf

4. AnekcanapoBa O.A XuMHs METAIJIOB : yueO. mocodue / 3.A.
Anekcannposa, O.A. Jlemunenko. — Kpachoaap. : KyoI'AY, 2015. —299 c.
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 1 n
eorganicheskoi_khimii_Kosjanok Kostenko Kaigorodova.pdf

5. AnekcanapoBa O. A. UHIMBUAYAIBHBIC 3aaHUS ISl CAMOCTOSATEIbHON
paboThl O HeopraHuyeckoi xumun. /3. A. Anekcanaposa, H. 10. Tumodeera. —
Kpachonap. : Ky6I'AY. 2013. nokymenT PDF.
http://edu.kubsau.ru/course/view.php?1d=105.

6. Kaitroponosa E.A. XuM#sI 31EMEHTOB: KYPC JIEKIIUI [T CTYIEHTOB
ounonornueckux ¢axyapreToB / E.A. Kaitropogosa, E.C. Kocrenko, C.A.
[TectynoBa. — KpacHonap : KyOoI'AY, 2013. — 132 c.
http://edu.kubsau.ru/file.php/105/03 03.07.13/14 KHimija ehlementov_Kostenko
_Pestunova Kaigorodova.pdf

7. Paboyas TeTpaab Kk 1a00PATOPHBIM paboTaM N0 JUMCUMIIUHE « XUMUS. /
C. A. llecrynona, E. K. fI6monckas. — KpacHonap. : KyOI'AY., 2011. JOKYMEHT

PDF. . http://edu.kubsau.ru/course/view.php?1d=105.
9 Ilepeuenn pecypcoB HHPOPMAIUOHHO-TEJICKOMMYHH KA LM OH-

HOoil ceTn «IHTEepHET»
DJIeKTPOHHO-0HO0/IHOTEeYHbIe CHCTeMbI OM0JIHOTeKH, Henoab3yemble B Kybanckom I'AY



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_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

Ne [Hammenosan|Temaruka HauMveHOBaHIE OPraHU3AIMH U HOMED

e pecypea Havano ltoroBopa
NEHCTBUS U
CPOK
neHCTBUS
[morosopa
1 |Znanium.co [YHuBEepcanpHASA Jlorosop Ne 3818 OBC ot 11.06.19
0 17.07.2019
16.07.2020
17.07.2020 Z[OFOBOp 4517 3BbC 03.07.20
16.01.2021
2 [M3garenscT(BerepuHapus 000 «3a-o Jlaub»
0 «Jlamb»  |CembCk. X03-BO Korrpakt Ne940 ot 12.12.19
TexHONOrHs 13.01.2020
XPAHCHITL I 12.01.2021
mepepaboTKA
TTHIIC BBIX
DOIVKTOB

3 [[PRbook 'YHUBEpCAIbHAS 12.11.2019 000 «Aii [Tu 3p Meaua» JIHnCH3HOHHBIH
11.05.2020 |moroBopNe5891/19 ot 12.11.19

12052020 [OOO «Ali ITu Op Menuay JIHUCH3HOHHBIH
11112000  [OTOBOPNEGT07/20 0T 06.05.20

HNHpopManHOHHO-TEIeKOMMYHHKALIMOHHBIE pecypchl ceTH «AHTEepHED)

1. http://cyberleninka.ru HayuyHnas snextponHas bubnuoreka «KubepiaeHrnHKa»

2. http://cheloveknauka.com Yenosek n Hayka

3. http://www rsl.ru/ru Poccuiickasi rocyaapcTBeHHas OuOanorexa

4 http://elibrary.ru Hayunas anekrponHast Oubiuoreka

5. http://wikipedia.org/wiki - Bukuneanst — mouckoBasi CUCTEMA.

6. http://www .iqlib.ru — 31ekTpOHHO-OHOOTEYHAS CHCTEMA.

7. http://studentam.net — 3ekTpoHHast OMOIUOTEKA yIeOHUKOB.

8. www.dissertac.ru — 3JeKTpoHHAs1 OMONINOTEKa ANCCEPTALMOHHBIX padoT

9. OnextpoHHas bubnmoreka PODU (e-library).

10. Obpazosarenbubiii noptan KyoI'AY [DnextponHslii pecypc]: Pexxum moctyna:
http://edu.kubsau.local

10 MeToauueckue yKa3aHusi JAJs1 00y4alOIMUXCH MO0 OCBOCHUIO
AUCUUIJIMHBI

MeToanyecKkue YKa3aHusi H peKOMEeHJaluH M0 MOAr0TOBKE K IK3aMeHY
JUIsi moylydeHust JOMyCKa K 3K3aMEHY MO JUCHUIJIMHE CTYJEHT 00s3aH
BBINIOJIHATH BCE€ jabopaTopHbie PadOThl, OQOPMUTEL PE3YJIbTATHl B BUJE OTYETA.
3ammra oT4yeTa Mo JabopaTopHOi  padoTe mpeanonaract  O0OCYXKIEHUE
MOJIYYCHHBIX CTYJACHTOM PE3YJbTaTOB M OTBEThI HA BONPOCHI MO TEME.
BrIOMHUTE MHANBHUAYAIbHBIC JOMAIITHUE 3aaHUS U KOHTPOJIbHBIE PAOOTHI.



[ToaroroBka K 3K3aMeHY TPeOYyeT OMNPEACICHHOrO ajiropuTMa JCHCTBUIA.
[Tpexxae Bcero, HEOOXOAUMO 03HAKOMUTECS ¢ BOMMPOCAMHU, KOTOPBIE BBIHOCATCS HA
sKk3aMeH. Ha OCHOBE 3TOro Ha/lo COCTaBUTH IJIAH MOBTOPECHUS U CHCTEMATU3ALNA
y4e€OHOr0 Marepraia Ha KaKAbld ACHb, YTOOBI OCTABUTH JCHb WK €r0 YacTh AJs
MOBTOPHOTO 0000IIICHHE MPOrPAMMHOI0 MaTepHania.

Henw3s orpaHmumBarbcss TOJNBKO  KOHCHNEKTAMH — JIEKUMH,  CIIEOYET
npopadoTaTh HY>KHBIC YYEOHBIE MOCOOUS, PEKOMEHIOBAHHYIO JTUTEPATYPY.

[TocnemoBarembHOCTh PabOTHl B MOATOTOBKE K 3K3aMEHY JOJDKHA OBITh
Takas: BHHMATEIBHO MPOYMTATh M YSACHUTH CyTh TPeOOBAHWUI KOHKPETHOIO
BOMpPOCA MPOrpaMMbl; O3HAKOMHUTBCS C KOHCIEKTOM; BHUMATEIIbHO NpopadoTaTh
HEOOXOMMBIA y4eOHBIH Marepuaa Mo y4eOHBIM MOCOOMSM W PEKOMEHIYEMOM
JUTEPATYPHI.

Ecnu s oTnenbHOH TeMBbl MPENoAaBarelib MPEATONKUI CHEHUATBHYIO
HAYYHYIO JINTEPATYPy, KOTOPYIO CTYJEHT pa3padaThiBajl B MEPUO MOATOTOBKH K
3aHATHASAM, HEOOXOIMMO BEPHYTHCS K 3AMMCIM 3THX MATEPUATOB (2 B OTACIbHBIX
CllydasiX K OpUrHHajIaMm).

B ornenbHOM TeTpaay Ha KaKIAbIl BOIIPOC CIIEAYET COCTABUTh KPATKUN IUIaH
OTBETa B JIOTMYECKOH TMOCIIEAOBATEILHOCTA W ¢ (puKcanmeid HeoOX0IUMOTO
WUTIOCTPATUBHOIO ~ Marepuajia (MPUMEPbI, PUCYHKH, CXEMbI, YPaBHCHUS
XUMUYECKUX PEAKIUH).

Ecnu otnenbHbIE BOMPOCHI OCTAKOTCS HEACHBIMH, X HEOOXOAMMO HAIKMCATh
HA MOJISIX KOHCIIEKTA, YTOOBI BBISICHUTH HA KOHCYJIbTalMK. OCHOBHBIEC TOJIOSKCHUS
TEMBI MOCJIE TIIYOOKO OCO3HAHUE MX CYTH CJIEIYET 3ay4YHMTh, HOBTOPSS HECKOJIBKO
pa3 WM pacckasbiBas koJuiere. Bakneluyro nHpopManuio cieayer o003HadaTh
JPYTUM LBETOM, 3TO MOMOTAET JYYLIC UX 3aIOMHHTb.

Crnenyet moCTENEHHO NEPEXOANUTH OT MMOBTOPEHUSI MaTeprasa OJHONH TEMBI K
apyroii. Korma mNOBTOPEH M CUCTEMATHM3MPOBAH BECh YUcOHBIA Marepual,
HEOOXO0MMO EPECMOTPETH €TI0 EIIE Pa3 YKE CO CBOUMH 3AMUACIMH.

Yao0Hee TOTOBUTBCS K 3K3aMEHY B UMTAIBHOM 3ajic OMOIMOTEKM WM B
CHECLMATTU3UPOBAHHOM y4eOHOM KaOumHeTe. B TedyeHHWe CyTOK HEOOXOAMMO
pabotarb 5-6 4acoB, aenas yepe3 Kaxable 1,5 yaca nepepbiBa Ha 15 MuH.

OOyyarommMcst Hy>KHO 3HaTh 00mme TpeOOBaHUs K OLICHKE 3HaHWi. HyxHO
BBISIBUTB:

1) mOHMMaHWE W CTENEHb YCBOCHHS BOIPOCA, MOJHOTY, H3MEPIEMYHO
KOJIMYECTBOM MPOTPAMMHBIX 3HAHUNA 00 0OBEKTE, KOTOPBIH U3y4aroT;

2) r1iuyOWHY, KOTOpas XapakTepU3yeT COBOKYIHOCTh CBSI3CH MEKIY
3HAHUSIMHA, KOTOPBIE OCO3HAKOT 00YyYarOIIHECH,

3) METOA0JOrNYECKOE OOOCHOBAHUE 3HAHMIA,

4) 03HAKOMJICHHE C OCHOBHOH JIMTEpPaTypod NO MPEAMETY, a TAKXKE C
COBPEMEHHON MEPUOAUYECKON JIUTEPATY PO IO IPEAMETY,

5) JOTUKY, CTPYKTYpy, CTWJIb OTBETAa W YMEHHE CTYJAEHTAa 3allullaTh
HAYYHO-TEOPETUYECKUE TOJIOKEHUSI, KOTOPBIE BBIABUIAKOT, OCO3HAHHOCTb,
0000LIEHHOCTh, KOHKPETHOCTB;

8) IPOYHOCTH 3HAHMIA.



MeToauvecKkue peKOMEHAALUMH M0 BLINOJHEHHIO Kelc-3a1anmii
Ilene  MeToma  KEHCOB - HAYYUTh  OOYYAKOUIMXCS  AHAJIU3UPOBATh

npoOJEeMHYIO CUTYallMI0 — Keic, U BhIPadOTaTh PEUICHUE; HAYUYUTh paboTaTh C
UH(POPMALIMOHHBIMU UCTOYHUKAMH.

Meton ~ KecoB ~ CMOCOOCTBYET — Pa3BUTHIO Y  OOyYarOHIMXCS
CaMOCTOSITEJILHOTO ~ MBILUIEHUS, YMEHHUS  BBICAYUIMBAaTh W YYUTHIBATH
aJIbTEPHATUBHYIO TOUKY 3PEHMSI, apryMEHTUPOBAHO BbICKA3aTh CBOI. C MOMOIIIbIO
ATOr0 METOAA CTYJIEHTHI MMEIOT BO3MOXKHOCTH MPOSIBUTH U YCOBEPLICHCTBOBATH
AQHAJTMTUYECKUE U OLCHOYHBIE HABBIKU, HAYYUTHCS padoTaTh B KOMaH/E, HAXOAUTh
HaunOoJIee pallMoOHAILHOE PEUICHUE TIOCTABIEHHON MPOOIEMBI.

TexHomoruss MeEToAA 3aKJIHYACTCS B CIACAYIOLWIEM:. IO ONPEACIICHHBIM
npaBuiaM pa3padaTbiBacTCs MOJENb KOHKPETHOM MPOOJIEMHONM CHUTyaluu,
MPOM3OLICAIICH B MPEeIMETHOM 00JIaCTH, U OTPAKAECTCS TOT KOMILICKC 3HAHMU M
MPAKTUYECKUX HABBIKOB, KOTOPHIE O0YYAIOIMUMCS HY>KHO MOJTYYHUTh.

Meron ~ mpeacraBisieT coOoit cnenupuIeCcKyro Pa3HOBHUIHOCTH
UCCIIE0BATEIbCKOM aHAIMTUYECKON TEXHOJIOTHH, T.€. BKIIIOYAET B c€0s onepanuu
HCCIIE0BATEIBCKOTO MPOLECCA, AHATUTAYECKHE TPOLIEYPHI.

[IpenogaBarens rOTOBUT HAYAIBHBIN KeHC. PEKOMEHIyEMBIE HCTOYHUKM:

1. Kaiiroponosa E. A. Heopranndeckast 1 aHaITMTHUECKAs XUMMUS : y4eO. -
metoa. mocodue / E. A. Kaitroponosa, M. Y. Cunoposa. — KpacHonap: Kyol'AY,
2016. — 138 c.
http://edu.kubsau.ru/file.php/105/02 Neorganicheskaja 1 analiticheskaja khimija.
_Uch.-metod. posobie dlja studentov veterinarnogo fakulteta.pdf

2. HaymoBa ['M. TexHuka BeOEHUS XUMHUYECKOIO OKCIEPUMEHTA B
naGoparopun xumum / I"M. Haymosa, E.K. S6nonckas, E.A Kaiiropomosa. —
Kpacnonap: KyoI'AY, 2013. — 80 c.
http://edu.kubsau.ru/file.php/105/03 03.07.13/08 tekhnika vedenija_khimichesko
go_chksperimenta. pdf

3. Ilecrynopa C.A.Pabouas TeTpaab K JJaDOpPaTOpHbIM padoTaM Mo
mucimuinae « Xumus»y / C.A. Ilectynosa, E. K. SI6nonckas.— KpacHonap :

KyoI'AY,2013 — 60 c.
http://edu.kubsau.ru/course/view.php?id=105.

MeToanyecKue peKOMEHIAIUN M0 MOATOTOBKE K KOHTPOJIbHOIT padoTte

[ToaroroBka K KOHTPOJIBHOW padboTe TpeOyeT OMPEACIEHHOIO aaropurMa
neictBuid. [lpekne BCEro, HEOOXOAUMO O3HAKOMHUTBLCS C BOMPOCAMH, TEMaMH,
KOTOPBIE BEIHOCSIT Ha KOHTPOJIbHYIO padoTy.

Henb3s  OorpaHuuMBaTBCS  TOJBKO  KOHCIECKTAMH  JICKIWH,  CIEAYET
npopadoTaTh HY>KHBIC YUEOHBIE MOCOOUS, PEKOMEHIOBAHHYIO JIUTEPATYPY.

[TocnenoBarembHOCT,  pabOTBI B MOATOTOBKE K KOHTPOJIBHBIM
MEPOMPUATUSIM JOJKHA OBbITh Takas: BHUMATEIbHO MPOYUTATh U YSICHHUTH CYTh
TpeOOBAHWI KOHKPETHOTO BOMPOCA MPOrPAMMBbI, O3HAKOMHTBCS C KOHCIEKTOM;


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

BHUMATEJIBHO MTPOPA0OTaTh HEOOXOMUMBIA  y4eOHBIA Marepuan 1o y4eOHBIM
nocoOusIM M PEKOMEHAYEMOH JINTEPATYPE.

Ecnu mis oTaensHOW TeMbI NMpenofaBaTeNlb MPEIIONKUI NEPBOUCTOUYHUK,
CHELMATIBHYI0 HAYYHYIO JIUTEPATYpPy, KOTOPYIO CTYACHT pa3padarsiBal B MEPUOJ
NOJTOTOBKA K CEMUHAPCKAM HWJIM WHBIM 3aHSATHSAM, HEOOXOAMMO BEPHYTHCS K
3aMACAM 3TUX MATEpUaIOB (a B OTICNBHBIX CIIy4asX M [0 OPWUIHHAJIOB),
BOCCO3/IaTh B IAMSITH OCHOBHBIE HAYYHBIE TIOJIOKEHUSI.

B oraenbHOM TeTpaay Ha KaKAbIil BOIIPOC CIIEAYET COCTABUTH KPATKUi IUIaH
OTBETA B JIOTUYECKON MOCIEAOBATEILHOCTA M € (pukcanueil HeoOXOAMMOTro
WTIOCTPATUBHOIO MaTepuasa (MPUMEPbl, PUCYHKH, CXEMBI, LAQPHI).

MeTtoanyeckue peKOMeHAAlHH M0 MOAr0TOBKE K TeCTHPOBAHUIO

Llenb TecTUpPOBaHUS B XOJA€ Y4E€OHOrO MPOLECCa CTYAEHTOB COCTOMT HE
TOJIbKO B CHCTEMATHYE€CKOM KOHTpPOJIE€ 3HAHMN M3YyYEHHOTrO0 Marepuaina, HO U B
PA3BUTUM YMEHHUS CTYJCHTOB BBLACIATH, AHAIM3APOBATh U 0000mare Haubomee
CYIIECTBEHHBIE 3TAMbI TEXHOJOTMUECKUX MPOLIECCOB.

Kak w mobas gpyras ¢opma MNOATOTOBKM K KOHTPOJIIO 3HAHWH,

TECTUPOBAHUE HMMEET Psil OCOOCHHOCTEH, 3HAHWE KOTOPBIX MOMOIacT YCHEUIHO
BBITIOJTHUTE TECT. MOKHO JaTh CAEAYIOMIME METOANYECKNE PEKOMEH TALIVH:

1. Tlpexxne Bcero, cleayeT BHUMATENbHO HW3YYUTh CTPYKTYpY TECTa,
OLICHUTh 00BEM BPEMEHU, BBIACISEMOTO HA JAHHBIN TECT, YBUIETh, KAKOIO THUNA
3a/1aHUsl B HEM COAEPXKATCS. ITO IOMOKET HACTPOUTHCS HA paboTy.

2. OueHb BaXXHO BCErJa BHUMATEIIBHO YWTATh 33JaHUsl 1O KOHLA, HE
NBITAACh TOHSATH YCJIOBHSI «IO MEPBBIM CJIIOBaM» WJIM BBIMOJHUB TMOAOOHBIE
3aaHusl B MPEIBIAYIIMX TECTUPOBAHUAX. Takas CHEHIKAa HEPEAKO MPUBOAUT K
J0CaHBIM OIIMOKAM B CaMbIX JIETKUX BOITPOCAX.

3. Ecnu Bel He 3HaeTe 0TBETAa HA BOMPOC WIIA HE YBEPEHBI B MPABUIIBHOCTH,
CJIEYET MPOMYCTUTh €r0 U OTMETUTh, YTOOBI TOTOM K HEMY BEPHYTHCS.

4. TIcuXOJIOTH TaKXKe COBETYIOT AyMarh TOJBKO O TeKywleMm 3aaaHuu. Kak
OPABWIIO, 3aJaHHMs B TECTaX HE CBS3aHbl JAPYr C JAPYIOM HEMOCPEACTBEHHO,
NO3TOMY HEOOXOJMMO KOHLICHTPUPOBATHCS HA JAHHOM BOIMPOCE WM HAXOJUTh
pelICHUs, MOAXOAAIIME HMMEHHO K HeMmy. Kpome Toro, BBINOJHEHHE 3TOH
PEKOMEHJAMK JacT €IE OAWH MCUXOJOTHYECKU 3((HEKT — MO3BOIUT 3a0BITh O
HEYJIa4€ B OTBETE HA MPEAbIAYIINANA BOMPOC, €CIIN TAKOBAst UIMENA MECTO.

5. MHorue 3amaHus MOXKHO OBICTpEE pEUINTh, €CIM HE HCKaTh Ccpasy
NPABWJIbHBIA BAPHAHT OTBETA, 4 MOCIEAOBATEIBHO UCKIIOYATh T€, KOTOPHIE SIBHO
HE TMOAXOAAT. METOA HCKIIIOUEHUs TMO3BOJSET B HTOTEe CKOHICHTPUPOBATH
BHAMAHUE HAa OJHOM-ABYX BEPOSATHBIX BAPUAHTAX.

6. Ilpouecc yraaplBaHusi TPABWIBHBIX OTBETOB MKEJIATEIBHO CBECTH K
MUHUMYMY, TaK KaK 3TO YPEBATO TEM, YTO CTYACHT 3a0yJ€T O TTTABHOM. YMCHUHU
UCIOJIb30BaTh UMEIOIIUECS HAKOIJICHHBIE B YYEOHOM MPOLECCE 3HAHUA, U OyJaeT



HaaCATLCA Ha yaady. Ecim YBCPCHHOCTH B IPAaBHJIBHOCTH OTBCTA HCT, HO
HHTYUTHUBHO IMOABJIACTCA HPCAIIOYTCHUC, TO NCHUXOJIOTH PCKOMCHIAYIOT AOBCPATH
HHTYUIIMK, KOTOpad CHUTACTCA IIPOABICHHUCM FJ'IY6I/IHHBIX 3HAHUNA U OIIbITA,
HaxoOdgmMKuXCA Ha YPOBHC IIOACO3HAHUWA.

MeToau4eckue peKOMEHAAUNH M0 NOArOTOBKE K HAYYHOH JHCKYCCHU

YueOHas guckyccuss Kak «Qpopma paboThl» 00JaJacT ONpeacaeHHOM
CTPYKTYPOil, BKITFOUYAKOIIEN TEMY, SKCIIO3ULIAIO, PEYEBOMA CTUMYJI, HATPABIIAFOLIAE
BOIIPOCHI M PEUEBYIO PEAKLIUIO CTYICHTOB.

CTyIeHT TOJDKEH N3YUUTh OCHOBHYIO U JIOMTOJIHUTEIBHYIO JTUTEPATYPY.

Bo Bpems npoBeacHUsS KQKIABIA CTYACHT JO/DKEH BHUMATEIIBHO CIEOUTH 3a
OTBETAMU CBOMX KOJUIET, CTPEMUTHLCA UX JOIMOJHUTH, T.€. aKTUBHO Yy4YaCTBOBATH B
00CY>KIEHUH TOTO WJIM UHOTO BOMPOCA.

MeTtoanveckne yKa3aHus 110 HAUCAHUIO pedepaTa
Bemonnenue  pedepara  sBiaseTcs  OAHOH M3 (OpPM  KOHTPOJsS

CaMOCTOSITENIbHOM PabOThI CTYIEHTOB € JTUTEPATYPHBIMA (YUYCOHBIMU U HAYYHBIMH )
VCTOYHUKAMU B BBICIIEM YUEOHOM 3aBEICHHH.

B Hauane cemecTtpa mpenojaBareib BBIAACT OTACIBHBIM CTYJAEHTAM TEMBI
pedepatoB. Pedepar B nenoM wiam no pazaenaMm paspadbarbiBacTCs OTACTbHBIM
CTYJAEHTOM M O(POPMIISETCS B YCTAHOBIICHHOM IMOPSJIKE.

Texunueckoe opopmiieHue pedepara
Crpyktypa pedepara;

TUTYNBHBIN JIUCT
TuTynbHBIA JTECT OQOPMIIIETCA CIEAYIOMMM 00pa3oM: ¢M. THIIOBOIi mpumep.

Conepxanue pedepara

L Beenenue

II.  OcHoBHas yacTh (JINTEPATYPHBIA 0030P)
1.  3akmroueHue (BBIBOBI)

IV. Cnoucok mureparypsl

1. Tlocme TUTYNBHOrO JIMCTAa HA OTHACIBHOM CTPAHULE CIEAYET
OIJIaBJICHUE (IIJIaH, COJECPIKAHME), B KOTOPOM YKa3aHbl HA3BaHWs BCEX PA3IENOB
(MyHKTOB TaHa) pedepara W HOMEPA CTPAHMII, YKA3BIBAIOIIME HAYAIO 3THUX
pa3nenoB B TEKCTE pedepara.

2 Ilocne ornaeineHus CIENYET BBEICHHE C YKA3aHWMEM HA3BAHWM Pa3leIioB.
OObeM BBeIEHUS COCTABNISAET 1,5-2 CTpaHHILIBI.

Bo BBeneHnH kpaTtko 0OOCHOBBIBAETCS aKTYAIBHOCTh M LIETIECOOOPA3ZHOCTD
BbIOPAHHOW TEMATHKH.



3. OcHoBHas yacTh pedepaTa MOKET UMETh OJIHY MJIM HECKOJIBKO IJ1aB,
cocrosiimx M3 2-3 maparpagoB (MOAMYHKTOB, PAa3AciioB) M MPEANOJaract
OCMBICJIEHHOE W JIOTUYHOE W3JIOKEHWE TJIABHBIX TIOJIOKEHUA W HJIEW,
COJEPKALMXCSA B M3YYEHHOW JmTeparype. B TekcTe 00s3arenbHBI CCBUIKM Ha
NEPBOMCTOUHUKU. B TOM cllydae, eclii HUTUPYETCSl WIIM MCIOJIb3YETCS Ubs-TH00
HEOpAMHApHAS MBICNb, WJAES, BbIBOJ, TMPUBOIUTCS Kakoh-mubo 1udpoBoit
mMartepuan, Tabauibl — 00s3aTENBHO CIEAYET CACNATh CChUIKY HA TOrO aBTOpa, Y
KOTO BbI B3sJIM JJAHHBIM MaTepuat.

Llens nuTeparypHOro 0030pa; OCMBICIUTh, U 0000UTE YYCOHBIH U HAYYHBIH
Marepual MO0 COBPEMEHHOMY COCTOSIHWUIO JAHHOTO BOMPOCA W MPEATIOKUTH
NEPCHEKTUBHBIE MyTH PEHICHUs TPOOJIEM.

4, 3aKJIFOYCHUE COAECPKUT TJIABHBIE BBIBOABI, M WTOTH M3 TEKCTa
OCHOBHOI 4acTH, B HEM OTMEYAETCsl, KaK BBIMOJHEHBI 3a1a4i, U JTOCTUTHYTHI JIA
1esn, c(hOpMyJIMPOBAHHBIE BO BBEICHUU.

5.  IlpunosxeHre MOXKET BKJIIOUATh rpaduKu, TAOIUIIbI, PACUETHI.

6. bubnunorpadus (Cnucok muTeparypsi).

3/1eCh yKa3bIBACTCA PEaNbHO HWCIOJb30BAHHASA [JIs HamucaHus pedepara
quteparypa, o(QopmiicHHAas 1O MpaBwjiaM OuONIHOrpapuyecKoro OMHMCAHWS B
COOTBETCTBUM ¢ TpeOOBaHUsIMU ['occTanapra.

Jransl paGoTsl HAA pedepaTom

PaGoty Han pedepaTtoM MOKHO YCJIOBHO MOAPA3EIUTh HA TPU dTama;
1.IToaroTOBUTENBHBIN 3TAll, BKIIFOYAOMIANA U3YUYEHUE TPEAMETA UCCIIEAOBAHMS,
2.V3110K€HUE PE3YJIbTATOB U3YUEHUS B BUJIE CBA3HOTO TEKCTA;
3.¥YcTHOE CO00IIeHHE MO TEME pedepara.

Pabora Han BbImonHeHUEM pedEepaTuBHOTO 3aJaHUSI MOKET MPOBOJAUTLCS B
YuTAIbHBIX 3aax OuOmmorexkn KyOI'AY, B JOMamIHMX YCIOBHSIX B YaChl,
OTBEJICHHBIC JUIS CAMOCTOSTENIBHOM padoThl, a TaKKe B NEPUOJ MHIUBUAYATHLHON
paboTBl CTYIEHTOB MOJ KOHTPOJIEM MpenojaBarens Ha kapeape xumun. [lo
OKOHYAHUM WHAMBUIYAIbHONH MpPOpabOTKM BCETO 3aJaHHs CTYIEHTBI TPYMIbI
oopMIISIIOT W cAarOT 0(POPMIICHHBIN pedepar A NPOBEPKHA MPEMOJABATEIO HE
NO3KE, YEM 3a JIBE HEACIH JI0 €T0 3alLHUTHI.

CTyneHTy  pEKOMEHAYETCS  BOCHOJBb30BaThCS  Marepuanamu  (oHAa
oudnmmorexkn KyOol'AY coriacHO HUKE MPUBEACHHOMY IJIAHY.

PexomeHnayemblii IVIAH JINTEPATYPHOTO MOUCKA
— oOmass uHpopMalms 0 MmpodjeMe C TMOMOIIbK YYEOHUKOB, SHIMKIIONECIUH,
CMPaBOYHUKOB, ceTH Internet (He MPUBOAATCS B CHMCKE JIMTEPATYphl), HAYUHBIX
YKYPHAJIOB (IPUBOAATCS B CIIACKE UCTOYHUKOB);
— HCIOJIb30BAHUE HaWJICHHBIX CCHUIOK B PEKOMEHJIOBAHHOM CIMCKE JIUTEPATYpPhl
JUTS JAJTbHERIIET0 O3HAKOMIIEHHS C MTPOOJIEMOIA;
— O3HAKOMJICHUE C OPUTMHAIBHBIMU padoTaMu.

B npoumecce momcka KHWT, cTareii  HEOOXOOMMO  MOJIB30BATHCS
OMOIMOTEUHBIMU  KaTaJIOTAMK, PACIOJIOKCHHBIMH B KOPIYCE 300JIOTHYECKOTO
dakynbTeTa, MO0 SJICKTPOHHO-OUOIMOTEUHBIMU CHUCTEMAaMKM BHYTPEHHEH CETH
Internet, mpois perucTpanuio, U NOJYUYUB PEKBUZUTHL PEXUMOB AOCTYIA.

B 3aBucumocty ot cTeneHn npopaboTKh TeMBI M 0popmIleHus pedepara



CTYJECHTY MPEAOCTABISIETCS IPABO  BBICTYIUTh ¢ COOOLIEHUEM IO TeME pedepara
Ha 3acenanun kpyxkka CHO kadenpel xumun B popmare €KeroJaHo MPOBOIMMBIX
KoH(pepeHumii  (dakyabTeTCKOH uam Mexdakynbrerckoif). Ha cooOuieHue mo
Teme pedepara ¢ MCHOJb30BAHUEM MYJIBTUMEIUIUHBIX CPEICTB OTOOPAKCHHS

uH(pOpMau OTBOAUTCS 5-6 MUHYT.

. Tunopoii npumep
MUHHUCTEPCTBO CEJIbCKOI'O XO3ANCTBA POCCHUMCKHU OEJIEPALIMA
®enepanbHOE roCyJapCTBEHHOE OIOHKETHOE 00pa30BaTENbHOE
YUPEKJIEHHUE BBICIIET0 00Opa30BaHUs
«Ky0OaHCKMii rocy 1apCTBEHHBIH arpapHbIii YHUBEPCUTET
umenu U.T. TpyOunuHa»

Kadenpa xumun

Tema pedepara
[1IpoOyieMbl OYHUCTKU U UCIIOJIb30BAHMUS BOBI JJISI
MEJIMOPALIU 3EMEITb



Pedepar noaroropyieH

HMeanoBsiM Cepreem Bacunberuem
crtyaeHToMm rpynmsl BC-2001

(hakyJIpTETa TUAPOMETHOPALIIN

PykoBoautens padoTh
JOLEHT Kadeapbl XUuMUU
[Tectynosa CeetiiaHa AHaTOJIbEBHA

KPACHO/IAP
2020

Jlyuiine u3 paboT (MPEANOUYTUTENILHO — SKCIEPUMEHTAIBHBIE) MOTYT OBITh
NPEICTABJICHBI 1711 YHaCTHsI B YHUBEPCHUTETCKOM CMOTPE CTYACHUYECKUX padoT.

YuuTbIBasi COAEPIKATENBHBIA XapakTep peepaTuBHON pabOThl U KQYECTBO
€ro 3alIUThl, MPEMOAABATEb MOKET NPHUHATH pelicHre 0 AUPPEPEHUNPOBAHHOM
3a4eTe 4YacTu Marepuasa, BBIHOCUMOIO Ha 3a4eT.

MeToanyecKkue yKa3aHUs M0 HAMUCAHUIO T0KJIAAA

B xome mMOArOTOBKM JOKJIana y CTYACHTa BbIPaOaThIBAIOTCS HAaBBIKU
CaMOCTOSITETLHOTO ~ TBOPYECKOTO  MBILIUICHUS, YMEHHE aHATM3UpPOBATh M
CUCTEMaTHU3MPOBATh MHOTOUYMCICHHYIO WH(OPMAIIHMIO, MOCTABISIEMYIO YUeOHBIMU
U HAyYHBIMM W3JaHUSIMHM, TEPUOJIMKON, CpEACTBAMH MAaccoBOW HHMOpMAIUK.
Kpome Toro, onbIT myOJIMUHBIX BBICTYIUICHUI TTO3BOJISET CTYACHTY C(HOPMUPOBATH
Pl KOMMYHMKATHBHBIX Ka4eCTB, TAKMX KaK YMEHHUE YE€TKO W JAOCTYIHO M3jaraTh
CBOM MBICITH, JIelaTh BBIBOJbI, HAJTMUKE SAPKOW M 00pa3HO# peunm u apyrux, 0e3
KOTOPBIX HEBO3MOXKHO AKTMBHOE M YCIEIIHOE TMPOABMKEHUE TIO KaphepHOM
JIECTHUIIE MOJIOJIOTO CHEIMATUCTA.

[ToaroroBka Aokiana TpeOyeT yrIyOJICHHOTO U3YYEHUST COOOIAEMON TEMBI,

oOpalleHus K CelUaIbHOM JIUTEpaType, CIPAaBOYHOMY amnmnapary. B cBs3u ¢ 3TUM
paboTa Ha/l AOKJIAJ0M MPEANONaracT MPOXOKIEHUE CIEIYIOLINX 3TaMoB:



1. Bwbop memer Ookiaoa. B Xoae NPaKTHYECKUX 3aHATHNA BBIOOP
OPOUCXOAWT B 3aBUCUMOCTH OT MPEAJOKEHHBIX MNPENOJABATEIEM BOIPOCOB,
UMEIOIUXCS B METOAMYECKOM MOCOOMM TEM WM OT COOCTBEHHBIX HMHTEPECOB
CTYJCHTA.

2. llocmanoska wyenu Ookxiaoa. DopMmynupoBaHue wenu  pabOTHI

HEOOXOMMO JUTsl ONPEIEICHAS HATPABJICHUS MOMCKA HEOOXOAUMOMN TUTEPaTyphl U
pa3pabOTKM CTPYKTYpbl Aokinaga. CTpPOro roBops, LENb — 3TO MBICIEHHOE
NPEIBOCXUIIEHUE JKETACMOr0 pe3ybTara AEATeNbHOCTH. [lo3TOMYy mOCTaHOBKa
LEJA JOJDKHA MAKCUMAJIbHO COBIAJATh C HA3BAHMEM TEMBI J0KIaAa. B yCTHOM
BBICTYIUICHUM COOOLICHHUE LENU 0053aTeNIbHO JOKHO HAYMHATHCS €O CIIOB. «B
CBOEM JIOKJIAJIE 51 XOUYy paccKasarh 0...», «Llenbro Moei padoThl ObUIO. .. ».

3. Iloobop neobxooumoii aumepamypor no meme. Pabota ¢ nureparypoi
COCTOMT M3 CHCTEMHOr0 TMoAOOpa KHUT M MOCICAYIOIIErO0 HM3YUYECHUS,
COJEPKALIMXCS B HUX MAT€pHAJIOB, B PE3YJIbTATE YEr0 KOPPEKTUPYETCS HA3BAHUE
TeMbl W (QopMmyaupoBka ueneid paboTel. KenaTenpHO MCMONB30BATh SIS
NOJrOTOBKM JIOKJIAa/la HE MEHEE TPEX HAMMEHOBAHWI MCTOYHUKOB, YTO JOJLKHO
OPOACMOHCTPAPOBATE YMEHWE CTYACHTA COMOCTABIATH W  AHAIM3UPOBATH
autepatypy. Jloknan BBIMOMHSETCS TOJMBKO MO HAYYHBIM (HE MO ydcOHHKam!)
WCCJICIOBAHMSIM, MOHOTPA(HSIM M HAYUYHBIM CTaThsIM.

4. Onpeoenenue cmpykmypvl  OOKIAOd. ITOT TYHKT  3aBEPIIACT
NOJrOTOBUTENIbHYIO paboTy ISl HAMMCAHUS TEKCTA JOKIJIAAa U JOJDKEH COAEPKATh
BCE, UTO MOXHO NpeaBuaeTh. CTPYKTYpa MPEACTABISET COOONM KpaTKUii TE3UCHBII
KOHCIEKT TOTO, YTO BBIHOCHUTCS B cooOuicHue. OO0s3aTebHBIMU KOMITIOHEHTAMHA
SBJISIFOTCS COOCTBEHHBIE BBIBOJIBI M CIIMCOK UCTIIOJIb30BAHHOM JTUTEPATYPHL.

5. Paboma Hao mexcmom ooxnada. Tlpexae Bcero, HEOOXOAMMO MOMHHUTb,
YTO BpeMs AOKJaga orpaHudcHo. [loatomy ciienyer otOupars TOIBKO HamOosee
BaXHBIA Marepuasl. Kak npaBWiio, 3TO pPa3BEPHYTHIA TE3UC K3 KOHCHEKTa-
CTPYKTYPBl M €ro J0Ka3areabCTBO WM MpuMepbl. [Ipu 3TOM HE0OXO0AMMO
n30eXKaTh «Pa3opBAaHHOCTHY TEKCTA, OJHO JOHKHO IUIABHO BBITEKATH M3 APYTOTO,
COOTBETCTBOBATH JIOTUYECKOW JIMHUH JOKJIAa. ITO OCOOEHHO BaXKHO MPH padoTe C
HECKOJIBKUMHW HCTOYHHUKAMHM.

JIoknang He JODKEH OBITh MEPErpy>KEH TOYHbIMM Iudpamu. Creayer
BBISICHUTh 3HAYEHHUE BCEX HOBBIX MOHSATHI, BCTPECUYAOLMIMXCS B JAOKIAAC, U YMETh
ux O0BICHUTH. B KOHIE AOKIaga HEOOXOAMMO YETKO CHOPMYJTUPOBATH BBIBOIBI,
KOTOPBIE COOTBETCTBYIOT MOCTaBJICHHBIM 3aJadaM W OOOOLIAOT W3J0KEHHBIN
MaTepra.

[To BpeMeHn 00beM A0KIaAA cOCTABISACT 7-10 MUHYT.





https://www.elibrary.ru/defaultx.asp

Anpec (MECTOTIOIOKECHHUE)

HanmenoBanue moMeIneHUH I

TIOMCTICHUH J IS TPOBCACHUA BCCX

N /1y
HamveHnoBanune yueOHBIX .
NIPOBCACHUA BCCX BUOOB y‘le6HOI/I
MPEIMETOB, KYPCOB, . .

9 JOCATCIBHOCTH, IPSAYCMOTPSHHOM BHIOB YUCOHOMU ACATCIHHOCTH,

JUCLUIUTHH (MOIYJIEH), .
V4eOHBIM IUIAHOM, B TOM YHCIIC TIPEAyCMOTPEHHOH YICOHBIM
MPAKTHKH, HHBIX BHIOB .
. TMOMCHICHHS IS CAMOCTOSTCIIBHON IUTAHOM (B CIIy4ae peaTn3aliH
YUCOHOH ICATCIEHOCTH, .
padoThL, C YKAa3aHHEM MEPSHHS 00pazoBaTeIbHO MPOTrPAMMBI B
NPEeayCMOTPEHHBIX N
OCHOBHOTO 000PYIOBAaHHA, YUCOHO- ceTeBOH (hOpPME AOTIOTHHTCIIEHO
V4ICOHBIM IIAHOM M
. HarJIAHBIX mocoouit YKa3bIBACTCA HAUMCHOBAHHUC
00pa30BaTCIIBHOH N
H HCIIOJIB3YEMOTO TPOTPAMMHOTO OPTaHU3ALHH, C KOTOPOH 3aKIIIOUCH
MPOTPaMMBI
obecrieueHIs JIOTOBOP)
1 Xumus Iomemenne Ne412 300,
MOCaAOYHBIX MecT — 144;

mwiomaak — 131,7xB.M; yaeOHas
ayJUTOpUs IS MPOBEACHHUS
3aHATHHA TCKLUUOHHOTO THIIA,
3aHATHI CEMUHAPCKOTO THIIA,
KYPCOBOTO MPOCKTUPOBAHHUS
(BBINOTHEHUS KYPCOBBIX PaboT),
IPYIIIOBBIX ¥ HHAWBUAYAIBHBIX
KOHCYJIbTALHH, TEKYIIEro
KOHTPOJISL ¥ MPOMEKYTOTHON
ATTCCTALIMH .
CIUTMT-CHCTEMA — 2 INT.
CHCLHATH3UPOBAHHAS

o0y4eHws1, HabOPHI
JCMOHCTPALIMOHHOTO
00opyAOBaHUS U YICOHO-

IMomemenue Ne231 300,
MOCaTOYHBIX MeCT — 12

MeOCIIB).

mebenb(yaeOHas 10cKa, yacOHas
MeOEIb); TEXHHYECCKHE CPEACTBA

HATJIIHBIX TOCOOUH (HOYTOVK,
MPOCKTOP, IKPaH);IPOrpaMMHOE
obecneucHne: Windows, Office.

miomaas — 43,2KB.M; yucOHas
ayJUTOpUs IS MPOBEACHHUS
3aHATHI CEMUHAPCKOTO THIIA,
KYPCOBOTO IMPOCKTHUPOBAHHUS
(BBIOTHEHUS KYPCOBBIX PaboT),
IPYIIOBBIX U HHAHBUAYAIbHBIX
KOHCYJIbTALNH, TEKYIIEro
KOHTPOJISL ¥ MPOMEKYTOUHON
aTTECTALNH. CTICLIMATH3UPOBAHHAS
mebenb(yueOHas 10CKa, yaeOHas

Iomemenne Ne232 300,
MOCaTOYHBIX MeCT — 12
mwiomaas — 42 9xB.M; YueOHas

350044, Kpacnopapckuii
kpaii, r. KpacHonap, yi. um.
Kanununa, 13

CHICIIUAIN3UPOBAHHAAL




Anpec (MECTOTIOIOKECHHUE)

N n/n

HamveHnoBanune yueOHBIX
TIPEIMETOB, KYPCOB,

JUCLUIUTHH (MOIYJIEH),
MPAKTHKH, HHbIX BUIOB
YUCOHOH ICATCIEHOCTH,

HanmenoBanue moMeIneHUH I
TIPOBEIACHHUS BCEX BHIAOB YICOHOH
JCATCIFHOCTH, TIPSy CMOTPCHHON
Y4ICOHBIM ILJIAHOM, B TOM YHCJIC
TMIOMEMICHUS JJI1 CAMOCTOSITEIbHOM
PadoTHL, ¢ YKA3AHHCM TICPCUHS

CAYCMOTPCHHBIX
TpeAyCeMoTP OCHOBHOTO 000PYIOBAaHHA, YUCOHO-
V4ICOHBIM IIAHOM M
. HarJIAHBIX mocoouit YKa3bIBACTCA HAUMCHOBAHHUC
o0pa3oBaTeIbHOH N
H HCIIOJIB3YEMOTO TPOTPAMMHOTO OPTaHU3ALHH, C KOTOPOH 3aKIIIOUCH
MPOTPaMMBI
obecricucHuA JIOTOBOP)

HOMGH.[GHI/IfI A MPOBEACHUA BCCX
BHIOB YUCOHOI ACATCIBHOCTH,
MPSIYCMOTPCHHOM YUCOHBIM
IJIAHOM (B CIy4ae peanu3aluu
00pazoBaTenIbHOI MPOTPaMMEI B
ceTeBOH (hOpPME AOTIOTHHTCIIEHO

71a00paTopusl XUMHHU BOJbI
(xadeaper xuMuN) .

"1a00opaTopHOE 00OPYIOBAHHE

(mozarop — 3 1it.;);

TCXHUICCKUC CPCACTBA O6y‘ICHI/IH

(3xpan — 1 wt));

CIICIHATM3UPOBAHHAS
MeOCIIb).

Iomemenue Ne234 300,

CHICIIUAIN3UPOBAHHAAL

MeOCIb).

mebenb(yacOHas 10cKa, yaeOHas

MOCaTOYHBIX MeCT — 12
mwiomaas — 38,6x8.M; YueOHas

1a00paTOPUs AHATUTHYICCKOM
XUMHH (kadeaprl XUMUH) .

1abopaTopHOE 00OPYIOBAHHE
(mmkad nabopartopHeii — 1 mr.;

ueHtpudyra — 1 mr.;);

CICLHATM3UPOBAHHAS
mebenb(yacOHas 10CKa, yacOHas

Iomemenne Ne233 300,
MOCaTOYHBIX MeCT — 12
miomaas — 42 4xB.M; yucOHas
ayJUTOpUs IS MPOBEACHHUS
3aHATHI CEMUHAPCKOTO THIIA,
KYPCOBOTO IMPOCKTHUPOBAHUS
(BBIOTHEHUS KYPCOBBIX PaboT),

rpynnoBbIX U UHAUBUAYAJTBbHBIX
KOHCy.]'IbTaLII/II\/'I, TCKYHICTO




Anpec (MECTOTIOIOKECHHUE)

N n/n

HamveHnoBanune yueOHBIX
TIPEIMETOB, KYPCOB,
JUCLUIUTHH (MOIYJIEH),
MPAKTHKH, HHbIX BUIOB
YUCOHOH ICATCIEHOCTH,

HanmenoBanue moMeIneHUH I
TIPOBEIACHHUS BCEX BHIAOB YICOHOH
JCATCIFHOCTH, TIPSy CMOTPCHHON
Y4ICOHBIM ILJIAHOM, B TOM YHCJIC
TMIOMEMICHUS JJI1 CAMOCTOSITEIbHOM
PadoTHL, ¢ YKA3AHHCM TICPCUHS

CAYCMOTPCHHBIX
TpeAyCeMoTP OCHOBHOTO 000PYIOBAaHHA, YUCOHO-
V4ICOHBIM IIAHOM M
. HarJIAHBIX mocoouit YKa3bIBACTCA HAUMCHOBAHHUC
o0pa3oBaTeIbHOH N
H HCIIOJIB3YEMOTO TPOTPAMMHOTO OPTaHU3ALHH, C KOTOPOH 3aKIIIOUCH
MPOTPaMMBI
obecricucHuA JIOTOBOP)

HOMGH.[GHI/IfI A MPOBEACHUA BCCX
BHIOB YUCOHOI ACATCIBHOCTH,
MPSIYCMOTPCHHOM YUCOHBIM
IJIAHOM (B CIy4ae peanu3aluu
00pazoBaTenIbHOI MPOTPaMMEI B
ceTeBOH (hOpPME AOTIOTHHTCIIEHO

KOHTPOJISL U IPOMEXKYTOUHOU
aTTCCTAINH.
CICIHATM3UPOBAHHAS
mebenb(yacOHas 10cKa, yaeOHas
MeOCIb).

Iomemenne Ne230a 300,
mrormanas — 13,4KB.M;
MOMCLICHUE /ISl XPAHCHHUS U
MPOUIAKTHIECCKOTO
00CIyKUBaHHS YICOHOTO
000PYAOBAHUS. TCXHUICCKHS

nepcoHanbHed — 20 wmT.).
MPOrpaMMHOE 0OCCTICUCHHE!
Windows, Office..

IMomemenune Ne357 MX,
nmocago4YHbIx MecT — 20,
mwromans — 41,7kB.M;
MOMCIICHUE TS

JOCTVI K CETH
«MHTEpHET»; IOCTY B

VHUBEPCUTETA,
CHELNATH3UPOBAHHASL

Windows, Office,

cpeacTBa 00y4ICHUSI(KOMITBIOTED

CaMOCTOATEITEHOH PadoThI.
TEXHUYCCKUE CPEACTBA OOVICHUSA
(KOMITBIOTEPHI IEPCOHATBHBIC);

3MEKTPOHHYIO HHYOPMALIMOHHO-
00pa3oBaTeIBHYIO CPEIY

meOenb(yucOHas MeOeb).

[Iporpammuoe oGecneueHue:

CTICIMATM3UPOBAHHOC
JALEH3UOHHOE ¥ CBOOOIHO
PacmpoCcTPaHICMOE TIPOTPAMMHOC
obecreucHue, MPEayCMOTPEHHOS

B paboueci mporpamme




