MHWHOBPHAYKHU POCCUN

BJIAJUBOCTOKCKUI I'OCYJIAPCTBEHHBIN YHUBEPCUTET

KA®EIPA 5KOJIOI'MH, BUOJIOI'MN U T'EOT'PAD®NN

PaGouas nporpamma AUCHUIUIMHBI (MOYJIS)
XUMus

Hampasnenue u HanpaBiIeHHOCTD (TPOQHIIH)
08.03.01 CrpoutenbctBo. CTPOUTEIBCTBO

I'ox Habopa na OITOII
2023

dopma 00yueHust
OYHas

Bnamusoctok 2023



Pabouass mporpamMma aucuMmiauHbel (MOIynsi) «XHUMHsSD)» COCTaBJIEHA B COOTBETCTBUH C
tpeboBanusimu GI'OC BO no nanpasnennto noarotosku 08.03.01 CtpoutenbcTBo (YTB. IPUKA30M
MunoOpuaayku Poccun ot 31.05.2017r. Ne481) u IlopsigkoM opraHu3aluud U OCYIIECTBICHHUS
00pa30BaTeNbHON JAESITENBHOCTH IO 00pa30BaTENbHBIM IPOrpPaMMaM BHICIIETO0 OOpa3oBaHUsS —
nporpaMMaM OakajaBpuaTa, IMporpaMMaM CHEIHaJNTeTa, NporpaMMaM MarucTparypsl (YTB.

npukazoM Muno6puayku Poccun ot 06.04.2021 r. N245).

CocraBurenb(un):
Hsanenro H.B., kanouoam ouonocuveckux nayx, ooyeum, Kageopa sxonoeuu, buonoeuu u

eeoepaguu, Natalya.lvanenko@vvsu.ru

VYTBepxkneHa Ha 3acenaHuH Kadeapsl dKoioruu, Omonorud u reorpaduu ot 21.04.2023 |

npoTokoi Ne 9

COI''TACOBAHO:
3aBemyronuii kadeapoii (pazpaboTynka AOKYMEHT HOINCAH
Ayromt Cb Ap (p P ) SJEKTPOHHOU MOANUCHIO
HBanenko H.B. Cepruguxar 1576081941
[Homep Tpan3akuuu 0000000000B1310A
Banener MBanenko H.B.




1 Iessn, nuianHnpyeMble pe3yabTaThl 00y4eHHUs 10 JUCHHUIIIMHE (MOIYJII0)

[lenpto  AMCUMIIMHBL ~ sABIsETCS  (HOPMHUPOBAHHE  JTUATEKTHKO-MATEPUATUCTUYECKOTO
MHUPOBO33PEHUS, BBIPA0OTKAa HAy4YHOrO B3MNIAZa Ha MUD, (POPMUPOBAHHE COBPEMEHHOTO HAYyYHOI'O
NPEJCTaBICHNUS O MaTepuu U popMax ee IBUKEHHUS, O BEIIECTBE KaK OJHOM M3 BHJIOB JIBHKYLICHCS
MaTepuH, O MEXaHU3Me NPEBPAIIECHUS XUMUYECKUX COEAUHEHHUH, (POPMUPOBaHMS 3HAHNUHN, YCMEHUH
Y HaBBIKOB, HEOOXOAUMBIX JUISl pelIeHUs MPO(PECCUOHATBHBIX 3a1a4

OcHoBHbIE 33]Ja4l XMMHUYECKOH MOJrOTOBKH 3aKIIIOYAOTCS:

- B OCBOCHUHU (YHIAMEHTAJIbHBIX OCHOB XUMUYECKOI HayKH;

JlaGopaTOpHBIi MPAKTUKYM NMPUBUBAET HABBIKUA IKCIIEPUMEHTAIBHON pabOThI U YUHT:

- OOBSICHATH XUMUYECKHE CBOMCTBA aTOMOB B 3aBHCHUMOCTH OT CTPOEHHUS UX 3JIEKTPOHHBIX
000J104€K;

- IpuMeHATh npuHuuI Jle-IllaTense K XMMUYECKUM PaBHOBECHSIM;

- HCIIOJIB30BATh BEIUYMHBI KOHCTAaHT JHWCCOLMALMM JUIA  XapaKTEPUCTHKU  CHJIBI
JJIEKTPOJINTA;

- WCIIOJIB30BaTh BEJIIMYMHBI CTAaHAAPTHBIX JJIEKTPOAHBIX ITOTEHUUAJIOB IS ONPEICICHUS
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX ITPOLIECCOB;

- YMETb II0JIb30BaThbCs 3HAYCHUSAMU TEPMOJUHAMUYECKUX IIOTCHLMAIOB I OLICHKHU
CaMOIIPOU3BOJIBHOTO MPOTEKAHUSI IIPOLECCOB;

- IPOU3BOJIUTH AHAIUTUYECKHUE PACUETHI

[TnaaupyeMbIMU pe3ylbTaTaMi OOydYeHUs MO JUCHUIUIMHE (MOMIYIIO), SBISIOTCS 3HAHMS,
yMeHUsI, HaBBIKH. [lepedeHpb IIIaHMPYEeMbIX Pe3yJabTaToB OOy4YEeHHS MO JUCHUIUIMHE (MOIYIIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMd OCBOCHHMsS 00pa3oBaTeNbHOM IMpOrpamMMmsl,
npeJcTaBieH B Tabnuue 1.

Tabnuna 1 — Komnerenmuu, popmupyemblie B pe3yiabTaTe U3y4eHUS TUCIUIUTUHBL (MOJTYJIS)

Kon u Pesynpratel 00ydeHus 10 JUCIUTUTAHE
Haszganue OTIOIT Konun (bopmyIHpOoBKa
BO, ¢dbopMmynHpoBKa | HHIUKATOpa Kon
COKpAICHHOE KOMIETEHIUH AOCTIKCHHSA pesynb DopmynpoBKa pesyJibTarTa
KOMITCTCHIINU
Tara
08.03.01
«CTpOUTENBCTBOY
(B-CT)

2 MecTto qucuuniannsl (MoayJsi) B ctpykrype OITIOII

Huctunnuna «XuMHs» OTHOCUTCS K 00s3aTenbHOM vacTu ydeOHoro ruiana broka 1
Juctumnuuel  (Moxynu). JucuurinmHa Oa3upyercs Ha KOMIETEHIMSIX, C(HOPMHUPOBAHHBIX Ha
MpeIbIIyIIeM YPOBHE 00pa30BaHUS.

3. O0beM AUCHMILUITHHBI (MO1YJIA)

O0beM [UCHUIUIMHBI (MOAYNsl) B 3aUETHBIX EAMHMUIIAX C YKa3aHHEM KOJIHYECTBa
aKaJIeMUYECKUX YacoB, BBIJACICHHBIX Ha KOHTAKTHYIO paboTy ¢ oOydaromumucs (10 BHIAM
y4eOHBIX 3aHATHI) U HA CAMOCTOATEILHYIO pab0Ty, MPUBEICH B TaOIUIE 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUTUINHBI

Tpyno-

O0ObeM KOHTAKTHOI1 paboThI (Yac)
eMKOCTb

Cemectp
(0D0O)

HasBanue ®opMa | yaery ®opma




OI10IT BO o0yue- VII HIH Kype Breayu- CPC aTTec-
HUS (300, AynutopHas TOpHasT Tanumn
0300) (3.E) | Beero
JeK. | mpak. | mab. ITA KCP
08.03.01 000 | BLB 1 2 37 | 8| o 18 | 1 o | 35 3
CTpouTenpCTBO

4 CTpyKTypa M coJepkaHue TUCUUIIMHBI (MOXYJIs1)

4.1 CTpykrypa gucuuniauasl (moayJs) xiga OP®O

Tematuueckuil 1aH, OTPaXAOIIUNA COJEpKaHUE AUCIUIUIHHBI (IEpEYEHBb Pa3JIeJIOB U TEM),
CTPYKTYpUPOBAHHOE MO BUIAM Yy4eOHBIX 3aHATUN C yKa3aHHMEM HX OObEMOB B COOTBETCTBUH C
y4eOHBIM IIJIaHOM, IIpUBECH B Tabmuue 3.1

Tabmuua 3.1 — Paznmensl qucuuruimHbel (MOAYAS), BUIBI yU4eOHOW AEATEIBHOCTH M (HOPMBI
Teky1ero kouTpods st OO

Kogx pe- Kou-Bo "acoB, oTBeIeHHOE Ha
dopma
Ne Ha3zBanue Temsl 3ynbTara
Jlex [Ipakr J1a6 CPC TEKYILIEro KOHTPOJIs
00y4YeHHUs
Beenenwue B aucunmimmy. PIIL, PII2 CobeceoBanue, 3ammra
1 | Kiraccel HeopraHudeckux P’IB ’ 4 0 2 7 oTyeTa 1o
COCAMHCHUHN nabopaTopHoii paborte
CobecenoBaHnue, 3aluTa
5 ATOMHO-MOJIEKYJISIPHOE PA1, P2, 5 0 5 7 oTuera io H
y4yeHue Pa3 o
nabopatopHoOit pabore
CtpoeHue aToMa u Cobecenoanie,
neTpno HCCKas CHCTEMA P11, P12, peleHue 3a1a4, 3ammra
3 3n§Me§Tos TH P2, P12, 4 0 2 7 oTHeTa 10
Metencena o P13 nabopaTopHOii pabore,
3ammTa pedepara
Teopus pacTBOpOB. CobecenoBanue,
4 OCHOBHBIE 3aKOHOMEPHOCTH PA1, P2, 4 0 4 7 peleHue 3a1a4, 3auTa
MPOTEKAHUS XUMUYECKHAX P12, P/13 oT4eTa Mo
MIPOIIECCOB nabopatopHoOit pabore
OKHUCIHTEIBHO- CobecenoBanue,
5 | BoccTaHOBUTENBHBIC H P11, P2, 4 0 3 7 peleHue 3a1a4, 3ammra
3JIEKTPOXUMHUYECKHE P12, P/13 oTyeTa o
IIPOLECCHI nabopatopHoOi pabore
Hrtoro no Tadmue 18 0 18 35

4.2 CopaepsxaHue pa3iesioB U TeM TUCHUILIHHBI (MoayJs) niass ODO

Tema 1 Bseoenue 6 oucyunauny. Knaccovt neopeanuyeckux coeouHeHuil.

Copnepxanue TeMmbl: Benenue B nuciumuinny. [Ipenmer, 3agaun u metoael xumuu. IlpocTsie
U cJoXHBIe BemecTBa. Kimaccudukarus mpocThiX U CI0XHBIX BemecTB. Oxcuapl. Kinaccudukarus
okcuioB. HecomneoOpasyromue u coneodpasyromue okcuasl. Kinaccudukanus coneoOpa3yronmx
okcuoB. [lomydyenue u xumMudeckne cBoiicTBa okcuaoB. OcHoBanus. Kiaccudukarms ocCHOBaHHH.
[Tomyuyenne ocHoBaHMi. XHMMHMYECKHE CBOWCTBA IIEIOYEH, HEPACTBOPUMBIX M aM(pOTEPHBIX
ocHoBaHuil. Kucnorel. Krnaccudukamus kucnot. [lomydyenune kucioT. XWMHUYECKHE CBOWMCTBA
kucnor. Comu. Kiaccupukamus coneit. CpenHue, Kucibie, OCHOBHBbIe comn. CrocoObl HX
MOJTy4YeHUs1 U XUMudeckue cpoiicTBa. KomruiekcHble coenuHenus. MIx oOpa3oBaHHe U CTpOCHHE.
BHyTpenHss u BHELIH:A chepbl KOMITJIEKCHOTO coeinHeHHsl. CBSA3b XMMUHU C IPYTUMHU HayKaMH.

@opMBl U METOABI NPOBEIACHMS 3aHATHUI 1O TeMe, NpPUMEHsEeMble 00pa30BaTEIbHBIC
TEXHOJIOTMM: JIEKIIMOHHBIE 3aHATHUS: TPAJWLMOHHAs W AaKTHUBHAs JIEKIUS C HCIOJIb30BAHUEM
npe3enTanuii; JlJaboparopHsle 3aHATHs: JabopaTopHas pabora.

Bunpl camocTOATENbHONH TOATOTOBKM CTYACHTOB MO Teme: Pabora ¢ mauTeparypoid.
[TonroroBka Kk mabopaTopHoii pabote: "Kmacchl HeopraHMYECKHX COEAMHEHUN. XHMHUYECKHe
CBOIICTBAa OCHOBaHUM, COJEH, KUCIOT' - OTBEThl HAa KOHTPOJIbHBIE BONPOCHI M BBIIOJIHEHHE
yOpaXHEHUH (HamucaHue TEOPEeTUYECKOM YacTH OTYeTa) METOJUYECKHX YKa3aHMIi; MOJArOTOBKA K



HKCIIEPUMEHTAIBHOM YacTu paboTHI.

Tema 2 Amomno-monekyiapHoe yueHue.

Conepxanue TeMbl: BemectBo. Bunbl xumndeckux peakuuii. OCHOBHbBIE TIOHATHS U 3aKOHBI
XUMHUH. ATOMHO-MOJIEKYIISIPHOE yYeHHE. ATOMHAsl U MOJIEKYIsIpHast macca. Mok, MoJIsIpHast macca
BELIECTBA, B3aMMOCBA3b MAacChl, KOJMYECTBA W MOJISIPHOM MacChl BEIIECTBA. XUMHYECKHU
HKBUBAJICHT, (DAKTOP PKBUBAJICHTHOCTH, YHCIO SKBUBAICHTHOCTH. DKBHUBAJICHT U MOJIIPHAs Macca
SKBHUBAJICHTA MPOCTHIX U CIOKHBIX BEIIECTB. 3aKOH SKBUBAJICHTOB.

@opMbl M METOJBl NPOBEACHUS 3aHATUH IO Teme, NpUMEHseMble 00pa3oBaTelIbHbIC
TeXHOJOruM: JIeKUMOHHbIE 3aHATHS: TPaJAULMOHHAs W AaKTUBHAS JIEKIMS C MCIOJIb30BAaHUEM
npeseHTanuii. JJabopaTopHsie 3anaTus: 1aboparopHas paboTa.

Bunbl caMoCTOSTENBHON TOJTOTOBKH CTYACHTOB 10 Teme: PabGora ¢ muTeparypoil.
[ToaroroBka k mabGopaTopHON paboTe "3akoH 3KBHBaJICHTOB. OmpeeieHre MOJSPHOW MacChl
HKBHMBAJIEHTa MeTajyia" - OTBEThl Ha KOHTPOJIBbHBIE BOINPOCH! (HAaNMCAHME TEOPETUUYECKOM YacTH
0TYeTa) METOINYECKUX YKa3aHUI; TOJATOTOBKA K SKCIIEPUMEHTAIILHOM YacTH paboThl.

Tema 3 Cmpoenue amoma u nepuooudeckas cucmema snemenmos /1. Menoeneesa.

Copepxanne Tembl: OCHOBHBIE OTanbl W JUAJEKTHKA PAa3BUTHUS MPEACTaBICHUM O
CyIIECTBOBAaHUU U CTPOEHUU aTOMOB. CTpOEHHE aTOMOB: SJIpO, JIEKTPOHBI, UX 3apsj U Macca.
KBaHTOBBIN XapakTep W3Iy4eHUs U NMOMIOLICHUS dHeprun. YpaBHeHue [limanka. KopmyckymspHo-
BOJIHOBOW Ayaju3M MUKpodacTHll. Jlyanu3m 3leKTPOHOB M MPUHLUIT HeolpeaeneHHocTr. [lonarue
opburtanu. DnekTpoHHoe oOnako. KBaHTOBbIE yucla: IIaBHOE KBAHTOBOE YHCIIO, OpOHMTaIbHOE,
MarHUTHOE, CIIMHOBOE KBaHTOBOE uncio. dopma s-, p-, d-opOuTaneil. DeKTpoHHAS U SIEKTPOHHO-
rpaduyeckas Gopmbl cTpoeHus aroma. llopsaok 3amonHeHust aTOMHBIX opOutaneit. I[Tpunnun
[Taynu. IlpuHumn Haumensluel sHepruu (nBa mpasBwia KieukoBckoro). Ilpunnmn I'yHpa.
ITepnonnueckuit 3akoH J[.M1. MenneneeBa u ero TpakTOBKA Ha OCHOBAHMM COBPEMEHHON TEOPUH
CTPOEHHSI aToMa. ATOMHO-MOJIEKYJSIpHOE y4yeHHEe. XUMHUYEKCcas CBsSI3b U CTPOEHUE BELIECTBA.
OcHoBHbIE BHJIBI XUMHYeCKON cBs3U. KoBaneHTHas cBsi3b. IlonsipHasi, HemoisipHas, MPUMEPHI.
JIOHOpHO-aKIIENITOPHBIA MEXaHWU3M O00pa30oBaHUs CBs3U. HacklmaeMocTh KOBaJCHTHOW CBSI3H,
HanpaBJIeHHOCTb. OHHasg CBA3b Kak NPENENbHBIN clydall MNOJSApU3aLMM KOBAJIEHTHOW CBS3H.
I'mOpuauszanus atroMHbIX opoOurtaneil. Tunbl ruOpuanzanuu. [IpocTpaHCTBEHHOE PpacHoOIOKEHUE
aTOMOB B MOJIEKYJIaX.

@opMbl M METOJBl TPOBEACHUS 3aHATUH IO Teme, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJOTUH: JIEKIIMOHHbIE 3aHATHS: JEKIUOHHbIE 3aHATHUSA: TPAJULUOHHAS M aKTUBHAS JIEKIHUS C
MCIIOJIb30BaHUEM TPE3CHTALINi; Ta00opaTOpHBIC 3aHATHA: TabopaTopHas paboTa, pelieHue 3a1au.

Bunbl caMoCTOSTENbHON TOJATOTOBKH CTYACHTOB 10 Teme: PabGora ¢ murteparypoil.
[ToaroroBka k mabGopatopHoi padote " CTpoeHHE aToMa M MEPUOAUYECKAs CUCTEMa DJIEMEHTOB.
XuMHuueckasi CBA3b M CTPOCHHE BeIIeCcTBA' - OTBETHl Ha KOHTPOJIbHBIE BONPOCH! (HAaNMCaHHE
TEOPETUYECKOM YacTH 0TUETa) METOJUYECKHUX YKa3aHUM; MOArOTOBKA K 3KCIEPUMEHTAIbHON YacTu
paboTsl; HanucaHue pedepara « TUITbI XUMUYECKON CBA3HY.

Tema 4 Teopua pacmeopos. OcHoGHble 3AKOHOMEPHOCMU NPOMEKAHUA XUMUYECKUX
npoyeccos.

Copnepxanue Tembl: PacTtBopbl. (OCHOBHBIE OINpEAENEHUS: PacTBOpP, PacTBOPUTEIND,
pacTBOpeHHOE BemiecTBO. PacTBopumocTh BemiecTB. HackimeHnubit pactBop. CriocoObI BEIPKEHHS
KOHIIEHTpaluu pacTBOpoB. I'naparHas teopus pactsopos .M. Menneneesa. DHepreruka mpouecca
pactBopeHHMsl. OCHOBHBIE IOJIOKEHUSI TEOPHH BJIEKTPONUTUYECKON nuccoumanvu. PaBHoBecue B
pacTBOpax AJIEKTPOJIMUTOB. OJEKTPOJIUTHYECKas Auccouuanus Boabl. bydepHble cucremsl
(xapOoHaT-ruapokapOoHaTHas OydepHas cucrema MUpPOBOro OKeaHa, MOYBEHHBIE OyQepHbIe
cuctemsl). ['uaponus coneit. Xumuueckas KMHETHKAa U KaTain3. CKOPOCTh XUMHUECKOW pEeaKIuu.
Hctunnas u cpennsis. @akTopsl, BIUAIOMIKE HA CKOPOCTh peakiuu. KuHerndeckas kinaccudukanus
peakuuii. [IoHsATHE O MOPSAAKE MOJEKYISIPHOCTH peakiuu. KoHcTaHTa CKOpPOCTH peakiuu MEpBOTrO
nopsiika. 3aBUCUMOCTh CKOPOCTH PEAKIMU OT TeMIleparypbl. AKTHBHbIE MojeKyinsl. [lonsarue o0



DHEPruM aKTHBalMM. YpaBHeHHEe AppeHuyca. [lonstue o katanuze. MexaHu3M JeHCTBUS
katanuzaTopoB. [loHATHE 0 XMMHUYecKOM paBHOBecHU. CMeEIIeHHWE PaBHOBECHS NMPU HN3MECHEHHH
KOHLIEHTpaluu, Temneparypbl, aAaBneHus. [lpunmun Jle—Illatense. OCHOBBI XUMHYEKCON
TEPMOJUHAMHUKHK. 3aKOH COXPAaHCHUsS OSHEPruu. BHYTpEHHss DSHeprus, Temjora u padorta.
MareMaTnueckoe BBIpaKEHHE TIEPBOTO Hadajga TEPMOJMHAMHUKU B pa3HbIX ycioBusx (V=Const,
p=Const). TeruoBoit ekt peaknmu. 3akoH Iecca u ero cneactBus. CTaHAApTHBIC TETJIOTHI
oOpazoBanusi u cropanusi. OOpatumble W HeoOpatumble Tporeccel. @DOpMylTHpOBKa W
MaTeMaTHYeCKOe BhIpaKEHUE BTOPOTo Hadaja TepmoauHaMuku. [lonstue 06 sutponuu. [lonarue o
TEPMOJUHAMHYECKUX TMOTEeHIUanax. JHeprus lempmronbma. DHeprus [ub0ca. Mcmonp3oBaHue
ATUX SHEPTHH IJIs OTPeIeTICHUS HAITPaBJICHHOCTH MpoIlecca.

@opMBl U METOABI TPOBEACHHS 3aHATHI 1O TeMe, MNpPUMEHseMble O0pa3oBaTeIbHBIC
TEeXHOJOTUH: JICKIMOHHBIE 3aHATHS: TPAJAUIMOHHAS W AaKTUBHAS JIEKIHS C WCIIOIH30BAHUEM
npe3eHTanuii; JlaboparopHsie 3aHATHS: TabopaTopHas padoTa, peleHne 3aaad.

Bunbl caMocTosTeNbHONH TOATOTOBKH CTYAEHTOB 1o Teme: PabGora ¢ nuTeparypoil.
[ToaroroBka k mabopaTopHbiM padotam "CrocoObl BEIpaKEHHUE COCTABOB pacTBOPOB. OrpeseseHne
KOHIICHTPAIIMK PAacTBOPOB METOJIOM TUTpoBaHus'", "Peakiuum woHHOro oOMeHa" - OTBETHl Ha
KOHTPOJIbHBIC BOIPOCHI (HAMKMCAHUE TEOPETHYECKOW YACTH OTYETOB) METOMUYECKUX YKa3aHWi;
MOATOTOBKA K KCIEPUMEHTAIHHOM YacTH paboT; peIIeHne 3a1ad.

Tema 5 OxucaumenbHO-60CCMAHOBUMENbHBLE U INEKMPOXUMULECKUE NPOYECCHL.

Conepxkaanie TeMbl: OKHCIUTENbHO-BOCCTaHOBUTENbHBIE peakiiuu (OBP). YpaBHuBanue
OBP. Tumet OBP. OOGmme cBoiicTBa meramuioB. DopMmbl HAXO0XKACHUS METAIJIOB B MPHUPOJE.
dusnueckue cBoiicTBa MeTauioB. Kpucrtamnmueckas pemierka MetaiaoB. OCOOEHHOCTH CTPOECHUS
aTOMOB MeETaJUIOB. PasznuunMe B CTPOEHMM BHELIHETO HEPreTUYECKOIO YPOBHSA Yy METAUIOB U
HEMETAJNIOB. ATOMBI METAJUIOB TIaBHBIX M MOOOUYHBIX moarpymnm.llosyueHne MeTamaoB W3 HX
coenuHeHU. XHMMHYECKHE CBOMCTBAa METAUIOB. OJEKTPOXMMHUYECKUN psiie  HaNpsDKEHUH
METAJIJIOB. 3HAYEHHWE METAJUIOB B JKU3HM 4YEJIOBEKA. OJIEKTPOJHBIE IMOTEHLIMAIbl. MexaHu3M
BO3HMKHOBEHHs DJIEKTPOAHOrO INOTeHIMana. Bogopoxusli snexktpoxa. Psan  crangapTHbBIX
AJEKTPOOHBIX TOTEHUUATOB MeTauioB. ['anmbBaHmueckuii snemeHT. Omnpexaenenue IC
rajJbBaHMYECcKOro 3ieMenTa Jlanuans-SAxoou. Konuentpanuonnsie nenu, pacuer 3C nmo popmyse
Hepucra. Kopposus meramioB. Buabl koppo3un. AHOJIHBIE U KaTOJHBIE TPOLECCHI, IPOTEKAIOIINE
IIPU  NEKTPOXUMHUYECKOM KOPpPO3UM METaUIOB. BONpOCHI 3KOJIOTHH, CBSI3aHHBIE C KOPPO3HEH
MeTauioB. Mepbl G0phObI ¢ KOppO3HMEH: aHOAHOE MOKPHITHE (OLMHKOBAHHOE XKeNe30), KaTOAHOEe
MOKpbITHE (TTy’keHoe kene30). llporexkTopHas 3ammuta. Dnekrponu3. CyHIHOCTh 3JIEKTPOJIHU3A.
DJEKTPOIN3 PACIIaBOB U PACTBOPOB. DJIEKTPOJIU3 C HEPACTBOPUMBIM aHOAOM. 3akoHbl PDapases.
IIpakTHueckoe MPUMEHEHNE AIEKTPOIIN3A.

@opMbl M METOJbl NPOBENEHUS 3aHATUH IO TeMme, IpPUMEHseMble 00pa30BaTENIbHbIC
TEXHOJOTMM: JIEKIMOHHbIE 3aHATHS: TpPaJAULMOHHAs W AaKTUBHAs JIEKIMS C MCIOJIb30BaHUEM
NPe3CHTAIHIA; JTadopaToOpHbIC 3aHATH: JabopaTopHas padoTa, peleHne 3aaad.

Buasl camocTosITeIbHOM MOArOTOBKM CTYJEHTOB 10 Teme: PaGora ¢ nurepaTypoi.
[TonrotoBka K JsaboparopHbiM paboTam " OKHCIHTENEHO-BOCCTAHOBUTENIBHBIE —peakiuu',
"OnexkTponau3" - OTBETHl Ha KOHTPOJIbHBIE BOIMPOCHI (HAlMCAHUE TEOPETUYECKOM YacTU OTYETOB)
METOAMYECKUX YKa3aHUH; OJrOTOBKA K AKCIIEPUMEHTAIbHOM YacTu paboT; pelieHue 3a1au.

5 MeToanueckue yKkazanus Ajs 00y4yaomuxcs M0 M3YYeHHI0 M peanu3alii JUCHUTLIUHBI
(MmonxyJis)

5.1 Meroauueckne peKOMeHIAUMH OO0y4YAIIUMCS M0 HU3YYeHUK0 [MCUUIUIMHBI W 10
ofecreyeHn 0 CaMOCTOSITeIbHOI padoThl

CamocrosiTenpHass paboTa BKIIOYaeT pabOTy ¢ y4eOHOW W HAydHOM JHUTEpaTypod Mpu
MOJATOTOBKE K J1a0OpaTOpHBIM paboTaM, JEeKIUsSIM U K dk3aMeHy. CamocTosaTenbHas paboTa



NPOBOIUTCS C  LEJNbIO: CHCTEMAaTH3allid W 3aKpeIUICHHs, YDIyOJNeHHs W  pacIIupeHus
TEOPETHYECKUX 3HAHUH W TPAKTHYECKUX YMEHUH, NpHOOpEeTaeMbIX CTyICHTAMH B XOC
ayJIUTOPHBIX 3aHATHUI; POPMUPOBAHUS YMEHHIA NCIIOIB30BaTh CIEIHAIBHYIO JIUTEPATYPY; PA3BUTHS
MO3HABATENBHBIX CIIOCOOHOCTEW M aKTUBHOCTU 00YyYaromuxcs; (GOpMUPOBAHHS CAMOCTOATEIBHOCTH
MBIIIIEHHS, CHOCOOHOCTH K CaMOpPa3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMoOpealu3alliy;
pa3BUTHSL HCCIENOBATENbCKUX yMeHMH. CaMocTosTenbHas padoTa MpU M3yYEHUH AUCIUILTUHBI
nojApasziensaeTcs  HaTpU BuAa: 1) ayauTopHas CaMOCTOATENbHass paboTa (BBIMOJIHEHUE
nabopaTopHBIX paboT); 2) caMmocTosTeNbHAsT padoTa IMoj KOHTPOJIEM MpernofaBaTens (TUIaHOBBIS
KOHCYJIBTAIlNH, 3a4€T); 3) BHeAyIUTOpHAs CaMOCTOSITeNIbHAsI paboTa MPU BHIMOTHEHUH CTYAECHTOM
JNOMAIIHAX  3aJaHuil  y4eOHOTO ¥  TBOPYECKOTO  XapakTepa (MOATOTOBKA K  JICKIIHSIM,
WHANBUAYaANbHbIE Pa0OTHl MO OTACIBHBIM pa3JesiaM COJIEPKaHusl IUCIUIUIMHBI, TOArOTOBKA K
3auery).

Jns moAroToBKH K J1a0OpaTOPHBIM 3aHSATHSIM HEOOXOJUMO HCIOJIB30BaTh METOAMYECKUE
yKa3aHUs K BBITIOJHEHUIO Ja00OpaTOpHBIX paborT. Kaxaplii pasmen MeTOAMYECKUX YKa3aHHM
3aKaHYMBAETCS TIEPEYHEM KOHTPOJLHBIX BOIIPOCOB, HA KOTOPHIE HEOOXOIUMO OTBETUTh MUCHMEHHO
1 0pOPMUTH B OTUET B BUJIE TEOPETUUECKOM INIaBbl K KOHKPETHOH jaboparopHoit padote (I'masa 1
Teoperuueckas 4acThb).

CTyIeHT 3aniimaeT OT4eT WHANBUAIYATBHO.

JlomyckoM K BBITIOJHEHHsI JTa0OPAaTOPHBIX pabOT SBISETCS MPOXOKIECHUE MHCTPYKTaxa Mo
TexHuKe Oe3omacHocTH (1-e 3aHATHE) W 3HAHWE TEOPHM M XOJa dKcrepuMeHTa. CTYIEHT J0JDKEeH
OBITh TOTOB K Ka)XJOMy 3aHSATHIO - BBIMOJIHAET TEOPETUUYECKYI0 YacTh W 3alIUILNAET €€ Iepes
MPOBEICHUEM IKCIIEPUMEHTA (OTBEYAET YCTHO HAa BOIPOCHI).

JlaGopatopHasi paboTa BBITIOIHSETCS CTYIECHTOM B ayIUTOpUU. Pe3ynbraTel J1abopaTtopHOH
paboTel odopmisIIOTCS B BUAE OTAeAbHOW miaBbl (ITaBa 2 DkcrepuMeHTadbHAas 4YacTh).
DKCHepUMEHTaIbHAsT 4YacTh BKIIOYAeT XOA pPaboThl, pe3ylbTaThl OMbITa (TMOATBEPKIAOTCS
XUMHYECKIMH PEAKIUsIMHU, pacueTaMu ), HAOJIIOACHUS ¥ BEIBOIBI.

JlaboparopHas paboTa pa3OuBaeTCs Ha HECKOJIBKO TAIOB:

I - KamepanbHbiii otan 1 (Tu1aHupoBaHWE) - a) TIOCTAHOBKA IeJieH U 3a1a4 paboThI, MOaA00p
JUTEpaTypbl M HAMMCAaHUE TEOPETHUYECKOW YacTh OTYeTa, C MCIOJb30BAaHHUEM KOHTPOJBHBIX
BOIIPOCOB I10 TeMe; 0) cocTaBlIeHHUE IJIaHa padoThl (IIPEAyCMOTPEHHOTO METOIUKOM); B) OTy4YEeHUE
JIOTTYCKa K BBIIOJHEHUIO JIaOOpaTOPHOU padoThI.

I — Kamepanenbiii 3tam 2  (9KCIEPUMEHTAJIBHBIA) — a) BBIIOJHEHHE padoT
(MpeyCMOTPEHHBIX METOAUKOH); ©0) 00paboTka pe3yabraTOB AaHAJUTUYECKOTO OIpPENeICHUs
(BBIpaXEHHE PE3YIIETaTOB Yepe3 KOJI-BO, MACCy, KOHIIEHTPAIMIO, MACCOBYIO JIOJIFO BEIIECTBA U TIp.,
COINaCHO METOJMKE); B) MPOTOKOJIMPOBaHHE HAOMIONCHUN, (OPMYIUPOBKA BBIBOJOB; T)
MOJTrOTOBKA OTYETA.

III — 3amuTa oTuera (MHAUBUIYAITBHO).

KoHTpo.ibHbIe BONPOCHI 1JIsl CAMOCTOSATEbHO OlleHKH KayecTBa OCBOEHHUS y4eOHOi
AUACHUTLTHHBI

Uro Ttakoe okcuapl? Kak ux kiaccuGUIMpyroT Mo XMMHUYECKUM CBOHMCTBaM?
Yto Takoe ruIpoKCcUIbI?

Knaccudukanus ruipokcuios.

UYTto Takoe OCHOBHOCTb KHCIIOTHI, KUCIIOTHOCTh OCHOBaHUS?

Haiite onpenenenue comu. Kiaccupukamus coeid.

Kaxkune kucioTer 00pa3yroT KUCIbIE COTU?

Kakue ocHoBaHus1 00pa3yoT OCHOBHBIE COJIH?

XUMHUYECKUH DJIEMEHT, aTOM, MOJIeKyJ1a?

[IpocTsle u cinoXKHBIE BeniecTBa?

Xummnueckue GopmyIibl BeniecTn?

3aKOoH MOCTOSIHCTBA cocTaBa’?

OTHOCHUTENbHAS aTOMHAsI U MOJIEKYJISIpHAs Macca, MOJIsipHas macca?
[TocTostnHast ABoraapo?
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Ilepuoanueckuii 3akoH Menzaeneena?

3axoH ['eii-Jlroccaka?

3akoH ABoraapo?

MomnsipHsiii 00beM raza?

VYpaBuenue Knaitnepona?

VYpaBuenne Menneneena?

Harnuimre noyiHbIe 3JIEKTPOHHBIE KOH(DUTYPAIIMA aTOMOB AJIEMEHTOB C MOPSAKOBBIM
HoMepoM 17 u 25.

Hanummre 35ekTpoHHbIE KOHPUTypalliyu aTOMOB XJiopa ¥ Mapranua u nonos Cl™ u Mn?2*.
Hanummre 35ekTpoHHYI0 KOH(pUTrypamuio aToMoB (ocdopa u BaHaus. SBIAIOTCS I OHU
aHajoramu?

Hanummre 351eKTpoHHY0 KOH(PUIypaluio OepulIns U yKaKuTe 1eMeHThI-aHanoru. Kak
M3MEHAIOTCS CBOMCTBA aHAJIOTOB C YBEJIMUYEHUEM HOMepa nepuoja’?

[TpuBeauTe >1eKTPOHHYIO KOH(pUTYpamnuto Kaus. [TokakuTe, Kak M3MEHSIOTCS CBOMCTBA
AJIEMEHTOB MEPHO/Ia, B KOTOPOM HaXOAUTCS KAJIUH.

Hanummure anekrponnsie koHgurypauuu atoMoB Fe u F, a Taxxke nonos Fe 2t Fe3tuF.
VKaxuTe, y KaKUX U3 HHKE IPUBEIECHHBIX MOJIEKYJI XMMUYECKHUE CBA3U UMEIOT MOJISIPHBIN
xapakrep: F,, CO, H,.

VYKaxXuTe MOCIEA0BATEIBHOCTD BO3PACTaHUS DJIEKTPUYECKOIO MOMEHTA JUIIOJIA Y CBA3eH: B-
N, B-F, B-C, B-O, B-Br.

Omnpenenure BaJIGHTHOCTb HoJla U (hocopa B OCHOBHOM M BO30YKIE€HHOM COCTOSHUSX.
VYkaxkute MexaHu3M 00pa3oBaHUs CBS3eH B MOHE TMIPOKCOHHUS H3O+. Kaxkyto BaseHTHOCTB

UMEET KUCIIOPO B 3TOM HOHE?

Kakyto npoctpaHcTBeHHYI0 KOH(pUrypanuto umeroT Moiiekyisl BaCl,, PbCl,, PbCly, Br,,
AsHj, H,Te, CFy4, GeHy, PCls, SBrg? Kakue u3 3TuX MOJIeKyJI OJISpHbI?

OcHOBHBIE CBOWCTBA MPOSBISET BBICIINI OKCHJI DJIEMEHTA: Cephl, a30Ta, Oapus, yriepoaa?
Kak u3meHstorcst cBoicTBa riIpOKCUA0B, 00pa30BaHHBIX METalIaMu TJIaBHOM noarpymisl 11
IpYMIIBL, IPU YBEIUUEHHUHU 3apsijia siipa aTOMOB?

N3menuTcs nu coiictBa BemiecTs B psity NaOH — Mg(OH) , — AI(OH)3?

YeMm 00ycioBiIeHa aJI0TpONHs?

B 4em 3akimovaroTcst cBoKWCTBa aM()OTEPHBIX THIPOKCHIOB?

YeMy paBHa MOJISIpHAsi KOHLIEHTPALMs SKBUBAJICHTA, MOJIApHast KOHIeHTpauus U Tutp 20 %
pactBopa cynbdara MmarHus?

Kakoii 06beM pacTBOpa cepHOI KUCIOTHI MJIOTHOCTHIO 1,8 r/cM> ¢ MaccoBOii ToMeit H,SO,4

88 % Ha/mo B3ATH I IPUTOTOBIIECHHSI pacTBOpa KUCIOTh 06beMoM 300 cM>, TIIOTHOCTHIO 1,3
r/cM> i MaccoBoit Koreit H,S04 40 %?

B BoznHOM pacTBOpe crynenyaro quccouunpyet: K,SOy, Ky S, HyS, NaySOy.

Peaxiun noHHOTO 0OMEHa HIYT /10 KOHIIA B pe3yJibTaTe 00pa3oBaHms?

CocraBbTe MOJIEKYJIIPHOE U [TOJHOE HOHHOE YPaBHEHUE, COOTBETCTBYIOIIEE COKPAILIEHHOMY
MOHHOMY YPaBHEHHUIO: CO32' +2H" — CO, + H,0.

Heiirpanbnyto cpeny umeer Boaublil pactBop: NaNOj, FeSOy, Na,S.

KucnorHocTh NOYBBI MOKHO yBenn4UTh BBeeHUe pactBopa: NHyNO3, NaNO3, NaCl,
Na,SOy.

Kakwue pacTBops! HasbiBatoTcst OypepHbiMu? [IpuBennuTe npuMepsl.

Yro takoe OydepHas eMKOCTb, U OT KaKUX (PAKTOPOB OHA 3aBUCHUT?

Ha yem ocHOBaH MexaHU3M JIeHCTBUS Oy(epHBIX cucTeM?

[TpuBectu ypaBHenus it pacuera pH 6ydepHbIX pacTBOpOB.

KakoBo 3HaueHue OydepHbix cuctem?

Beruncnuts pH ¢popmuarsoro 6ydeproro pactsopa, B 11 kotoporo cogepxxutcs o 0,1M
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HCOOH (K, = 1,8%107%).
Beruncnuts pH aneratHoit 6ydepHoit cmecu, conepxamieii B 11 0,15M CH;COOH u 0,2M
CH;COONa (K, = 1,8%10™).

TIAC
BbIuucuTh MOJISIPHYHO KOHIEHTPAIMIO PaCTBOPA MypaBbHHOM KUCIOTHI, ecin pH = 3, a K 0

= 1,8%104.

I'maponus nporekaer npu pactBopennu B Boje: CaBr,, Ba(NOj),, Na,SOy4, AICI;?
Bona. CoiicTBa BOIBI.

OCHOBHBIE XapaKTEpUCTUKHN PaCTBOPOB.

[Tporeccel, mpOTEKAIOIIUE MPU PACTBOPEHUH, TETLTOBOU A (EKT PaCTBOPCHHSL.
Teopust 3AEKTPOTUTUYECKON AUCCOUALINH.

CreneHb 1UCCOLMALIAH.

CurbHBIC U clTa0ble IIEKTPOITUTHIL.

KoncranTta nuccounanuu. 3akoH pasBenenus OcTBaibiaa.

3aKOH 3JIEKTPOHEUTPATIBHOCTU PACTBOPA JIEKTPOJIUTA.

HNoHHOE npoun3BeIeHNE BOBI.

Bonopoansiii mokazaTes.

OHeprusl.

BryTtpenHss sHeprus.

Tennora.

Pabora.

IlepBoe Ha4yasI0 TEPMOJUHAMUKH.

3aKOH SKBHBAJIIEHTHOCTHU TETUIOTHI M pAOOTHI.

OHTAIBLITHS.

TennoBoii 3 PeKT XUMUIECKON pEeaKInu.

3akoH ['ecca.

OHTpOmus.

Bropoe Hauano TepMOIMHAMUKHY.

CBoOojHas sueprus [ m60ca kak KpuTepuil HapPaBIEHHOCTH TIpoIlecca.

CKOpOCTh XMMHUYECKOUN peaklMK. 3aBUCUMOCTh CKOPOCTH XMMUYECKON peakiu OT
KOHLIEHTpAllMU Pearupyroumx BeIecTB.

KoHncrtanTta ckopocTu peakiui. MoJekyIsipHOCTb U MOPSIIOK PEAKITHH.
KaTtanutnueckue peakiuu. [[OMOreHHBIN U r€TepOreHHbIN KaTalus.

3aBUCHMOCTh CKOPOCTH XMMUYECKON peakluu OT TeMIeparypsl. TemiepaTypHas
3aBUCUMOCTBH KOHCTAHTBI CKOPOCTH PEAKITUH.

DHeprus akTUBAIlMM XUMHUYECKON peakiuu. Teopus akTHBUPOBAHHOT'O KOMILJIEKCA.
Xumunueckoe paBHoBecue. KoHCTaHTa paBHOBECHSI.

®dakTophl, BIUgroUMe Ha cMenieHue paBHoBecus. [Ipunnun Jle-Illatense.
OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiy. [IpuBenute npumMepsl TUTHYHBIX
OKHCJIUTENIEH U BOCCTAHOBUTEJIEH.

PaccraBbTe K03()PHUIHEHTHI B ypaBHEHHIX, IPUMEHUB METO/I JJIEKTPOHHO-MOHHOTO OanaHca:
a) K2CI'207 + HzS + HzSO4 - CI'2(SO4)3 +S+ K2804 + Hzo; 6) Ag + HNO3(KOHI_[) -
AgNO3; + NO, + H,O Ykaxkute OKMCIUTEIb U BOCCTAHOBUTEIID.

I'ie pacmosiokeHbl MeTaUIbl B IEPUOAUYECKOM ccTeMe XUMUYECKUX PJIEMEHTOB
J.1.MenneneeBa?

KakoBbI 0cOOEHHOCTH CTPOCHHS aTOMOB METAJIIIOB?

B uém paznuune B CTpPOSHUH BHEIIHETO YHEPTEeTHUECKOTO YPOBHS Y METAIJIOB U
HEMETaJJIOB?

CKOJIbKO HAapy>KHBIX DJIEKTPOHOB UMEIOT aTOMbI METAJIJIOB TJIABHBIX M MTOOOYHBIX MOATPYIIT?
B kakux popmax MOTyT HaXOJUTHCS METAJUIBI B IpUpoe?

Kak ycTpoena kpucramiueckas penerka MeTaioB?

KaxoBbl ¢pusznueckue cBOMCTBa METaLIOB?
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Kak MOXHO MOJIy4nUTh METAJIJIBI U3 UX COEAMHEHNN?

Kak BenyT ce0st aTOMbI METAJUIOB B XMMHUYECKUX PEAKIUIX U MoYeMy?

Kakue cBoiicTBa — OKHUCIMTENEN TN BOCCTAHOBUTENEH — MPOSBISAIOT METAIIIBI B
XUMHUYECKHUX PEaKIMIX?

Pacckaxxute 00 2J1€eKTpOXUMHUYECKOM psiJie HAPSKEHUH METaJIOB.

Ilepeuncnure peakiuu, B KOTOPbIE MOTYT BCTYIIaTh METAJUIBI.

KaxoBo 3HaueHNe METasIOB B )KU3HU YeJIOBEKa?

Beruncaure temneparypy 3amep3aHus BogHOro pactsopa puoosst C sH;(O5 ¢ MmaccoBoit
nonent 3%.

Beruncaure macey pu6osst CsH; (O3, kKoTopyto ciaenyeT pactBoputs B 180 T BOJbI, UTOOBI
MOJIYYHUTh pacTBOP ¢ Temieparypoit kunenus 100,1°C.

Kakoii u3 pactBopoB 00s1a1aeT OOJIBIIMM OCMOTUYECKUM JaBlieHHeM: coaepxaruii 0,2 Moib

AICl; nnu 0,2 mone CgH 1,04 B 1 ,Z[M3 pactBopa? Crenens quccounanuu AlCly paBna 0,75.
Beraucnure remnepatypy 3amep3anusi BogHoro pactsopa prbossl CsH yO5 ¢ MaccoBoit
noneit 3%.

Beruncaure maccy pubosst CsH (O, koTopyto ciaenyeT pactBoputs B 180 T BOJbI, UTOOBI
MOJIyYUTh pacTBOp ¢ Temnepatypoit kunenus 100,1°C.

Kaxoit u3 pacTBOpoB 00s1a1a€T OOJIBIITUM OCMOTHUYECKHUM JIaBJIICHHEM: cojiepkamuii 0,2 Moib

AICl; umu 0,2 mosb CgHy,Og B 1 v pactBopa? Crenens auccoumariu AlCI; pasma 0,75.

CocTaBbTe cXeMy raJIbBAHUYECKOTO 3JIEMEHTA, B KOTOPOM 3JIEKTPOAAMHU SIBIISIOTCS
MarHueBasi U IMHKOBAs IJIACTUHKH, OMYILEHHBIE B PACTBOPHI MX HOHOB C AKTUBHOMU
KoHIeHTpanuei 1 mons/n? Kakoit metasn siBisieTcst aHOJJ0M, Kakoi katogom? Hamumnre
YpaBHEHHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHOMN pEeaKlUU, IPOTEKAIOLIEH B 3TOM
raJlbBaHU4ECKOM 3JIeMeHTe, U Bbrunciure ero J/1C.

MarsueBy1o IJIaCTUHKY OIIyCTHJIM B PaCTBOP €ro coiu. [Ipu 3ToM 371eKTpOoAHBINA TOTEHIIMAT
MarHus okaszayics paBeH — 2,41B. Beraucinre KOHIIEHTPAIIUIO HOHOB MarHus (B MOJIB/J).
CranaapTHBIN ANEKTPOAHBIN MOTEHIMAT HUKEN Ooblie, yeM KobanbTa. I3MeHuTes a1 310
COOTHOLLIEHHE, €CIIH U3MEPUTH OTEHLIMAJ HUKEIIS B PACTBOPE €0 HOHOB C KOHIIEHTpaIUel
0,001 Monw/m, a mMOTEHITMAIBI KOOAIhTa — B pacTBOpPE ¢ KoHIeHTpanuei 0,1 Mons/n?

Kak nmpoucxonut atmochepHast kopposust ctanu? Hanummre 31eKTpoHHbIE ypaBHEHUS
aHOJTHOTO U KaTOJIHOTO MPOIIECCOB.

Kaxk mpoucxoaut Koppo3usi HIMHKA, HAXOASIIETOCs B KOHTAKTE C KaJIMUEM B HEUTPAJIBHOM U
KHCIIOM pacTBopax. CocTaBbTE ANEKTPOHHBIE YPAaBHEHUE aHOIHOTO U KaTOJHOTO MPOLECCOB.
Kaxoit coctaB mpoayKToB KOppo3un?

MeZb HE BBITECHSIET BOAOPOJ M3 pa3daBieHHBIX KUCIOT. [Touemy? OmHako, eciiv K MeTHOU
MJIACTUHKE, OMYIIIEHHON B KHCIIOTY, IPUKOCHYTHCS IIMHKOBOM, TO HA MEIM HAYNHACTCS
OypHoe BbleneHne Boaopoaa. OOBsICHUTE 3TO SBJIEHUE, COCTABUB YpaBHEHUE aHOJAHOTO U
KaTOJHOTO IpoueccoB. Hanmummre ypaBHEHHE MPOTEKAIOIIEH XUMUYECKON PEaKLIUH.

K xakoMy TUIy MOKPBITHI OTHOCSATCS 0JIOBO Ha cTainu v Ha menu? Kakue niporeccsl OyayT
MPOTEKaTh IPU aTMOC(EPHOIN KOPPO3UH Ty KEHHBIX (OJIOBIHUPOBAHHBIX) CTAIU U MEH, IPU
HeNTpanabHOU peakiuu cpeasl 1 298 K? Hanummnre ypaBHeHUE KaTOJHBIX M AaHOAHBIX
peaKuum.

[TpuBeauTe mpuMepsl KATOAHBIX U aHOTHBIX MOKPBITHIA /Ui KoOanbTa. COCTaBbTE ypaBHEHUE
KaTO/AHBIX U aHOJHBIX IPOLIECCOB BO BIAKHOM BO3/1yX€ U B pPaCTBOPE COJITHOM KUCIIOTHI IPH
HapyILIEHUH LETOCTHOCTH MOKPBITHS.

Hanuiure ypaBHEHUS 3JIEKTPOJHBIX PEaKLUid, MPOTEKAIOLIMX MPU KATOIHOM 3aluTe
CTaJIbHBIX TPYO.

Kakas macca (1) rugpokcuia kaiaust o0pa3oBaiach y KaTo/a pH JIEKTPOJIU3e pacTBopa
K,SOy, ecu Ha ocHOBe BbLAeAMIOCH 11,2 11 KHUCIOpOAA, U3MEPEHHOTO IIPH H. y.?

Omnpenenure Maccy MHKA, KOTOPBIN BBIIETUTCS Ha KaTOE MPH AJIEKTPOIH3E CybdaTa
[IMHKa B TeueHue 1 4 npu Toke 26,8 A eciii BBIX0]I IMHKA Ha TOKY paBeH 50 %.



113. Kaxkas macca (r) H,SO4 o6pa3yeTcs 0kos10 HEpaCTBOPUMOTI'0 aHOJA IPU IEKTPOIIN3E
pactBopa Na, SOy, eciiiu Ha aHOZIe BbIIENSIETCS KUCIOpol 00beMoM 1, 12 J1 u3MepeHHbIH npu

H.y? Bpruncnure Maccy BElIeCTBa, BBIIEISAIOMIETOCs Ha KaTojae. Kakne TUIbI THCTIepCHBIX
CUCTEM BBbI 3HaeTe?

114. CocraBbTe cxeMy raJlbBAHUYECKOTO 3JIEMEHTA, B KOTOPOM AJIEKTPOIAMU SBISIOTCS
MarHueBasi U IMHKOBAs IJIACTUHKHU, OMYILEHHBIE B PACTBOPHI MX HOHOB C AKTUBHOM
KoHIeHTpanuei 1 mons/n? Kakoit metast siBisieTcst aHOJ0M, Kakoi karogom? Hanummre
YpaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOMN peaklUy, IPOTEKAOLIEH B 3TOM
raJlbBaHU4ECKOM 3JIeMeHTe, U Berunciure ero J/1C.

115. MarnueByto INIaCTUHKY OITyCTHUJIM B pacTBOP €ro cojiu. [Ipu 3ToM 371eKTpoJHBINA MOTEHIIHA
MarHusi okaszayics paBeH — 2,41B. Beraucinre KOHIIEHTPAIIUIO HOHOB MarHus (B MOJIB/J).

116. CranaapTHbII 31€KTPOJHBIN MOTEHLMAN HUKENs O0ble, 4eM KobasabTa. MI3MeHuTcs i 310
COOTHOILLEHHUE, €CIM U3MEPUTH OTEHLIMA HUKEIIS B PACTBOPE €0 HOHOB C KOHIIEHTpauei
0,001 Monw/n, a moTeHITMABI KOOAIbTa — B pacTBOpE ¢ KoHIeHTpanuei 0,1 Mons/n?

117. Kak npoucxoaut armochepHas koppo3us ctanu? Hanummure 31eKTpOHHBIE YpaBHEHUS
aHOJTHOTO U KaTOJHOTO MPOIIECCOB.

118. Kak npoucxoaut Koppo3usi HUHKA, HAXOASIIET0Cs B KOHTAKTE C KaJIMUEM B HEUTPAJILHOM U
KuciaoM pactBopax. CocTaBbTe 3JEKTPOHHBIE YPAaBHEHUE aHOJHOTO U KaTOJIHOTO MPOIIECCOB.
Kakoii coctaB mpoayKTOB KOppO3Un?

119. Menp He BBITECHSIET BOAOPO U3 pa3daBieHHbIX KucioT. Ilouemy? OqHako, eciiu K MEHOM
IUTACTUHKE, OIMYIIEHHON B KUCJIOTY, IPUKOCHYTHCS [IMHKOBOM, TO HA MEIM HAYMHAETCS
OypHoe BeeneHne Bogopoaa. OOBSICHUTE 3TO SBIEHUE, COCTABUB YPaBHEHUE aHOAHOTO U
KaTOJHOTO0 IpoueccoB. Hanmumure ypaBHEHNUE POTEKAIOIIEH XUMUYECKON PEaKLIUH.

120. K xakoMy TUIly MOKPBITUI OTHOCSITCSI OJIOBO Ha cTaiu v Ha meau? Kakue nporeccs! OyayT
MPOTEKATh IPpU aTMOC(EPHOIN KOPPO3UH Ty KEHHBIX (OIOBIHUPOBAHHBIX) CTAlId M MEU, IPU
HeUTpanbHOU peakuuu cpeasl u 298 K? Hanummre ypaBHeHHE KATOHBIX U aHOIHBIX
peaKkui.

121. TlpuBenute mpUMepbl KATOAHBIX M aHOTHBIX MOKPHITUI 17151 KoOanbTa. COCTaBbTE YpaBHEHUE
KaTO/JHBIX U aHOJHBIX MPOIIECCOB BO BIAKHOM BO3/1yX€ U B PAaCTBOPE COJITHOM KUCIOTHI IPU
HapyILIEHUH LETOCTHOCTU MOKPBITHS.

122. HanumuTe ypaBHEHUS dJIEKTPOAHBIX PEAKLUN, IPOTEKAIOUIMX IPU KATOAHOMN 3alUTe
CTaJIbHBIX TPYO.

123. Kaxkas macca (T') THAPOKCUAA Kallusi 00pa3oBasiach y KaToa MpH 3IEKTPOIU3E pacTBOpPa
K,SOy, eciu Ha ocHOBe BbAEAMIOCH 11,2 11 KHUCIOpOAA, U3MEPEHHOTO MIPH H. y.?

124. Omnpenenute Maccy IIMHKA, KOTOPbIH BBIIECIUTCS HAa KaTOJIE MPH IEKTPOIU3e cynbdara
[IMHKa B TeueHue 1 4 npu Toke 26,8 A eciii BBIXOJI IIMHKA Ha TOKY paBeH 50 %.

125. Kakas macca (1) H,SO4 006pa3yeTcst 0k0J10 HEpaCTBOPUMOTI'O aHO/1a TIPH JEKTPOIIU3E

pactBopa Na, SOy, eciiu Ha aHOZIE BBIIENISETCS KUCIOpo 00beMoM 1, 12 J1 u3MepeHHbIN pu

H.y? Beruncinute Maccy BEIIECTBA, BBIICISIIONIETOCS HA KaToIE.
Pexomengauuu no padore ¢ JJureparypoi
B yueOHbIX MOCOOUSX, YKa3aHHBIX B OCHOBHOM JTUTEpaType B TOW WIM UHOW MEpe PacKphITO
coJiep’KaHHE LEHTPaJIbHBIX TEM HacToslled paboueill mporpammsel. [TomMuMo u3ydeHHs OCHOBHOM
JUTEPATyphl MO JUCLUIUINHE «XHUMHUSA», CTYACHTY PEKOMEHIYETCS H3YyYHUTh JONOJHUTEIBHYIO

JIuTEpaTypy

5.2 OcoOeHHOCTH oOpraHu3amuu OOyYeHUS] [JISl JUI[ ¢ OTPAHHYEHHBIMH BO3MO:KHOCTSIMU
310POBbSI U HHBAJTU/I0B

[Tpu HEeoOX0MMOCTH 00YHAIOIIUMCS U3 YUCIIA JIULL C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH 3710POBbSI U
MHBAJIUAOB (110 3asiBJICHUIO 00YYaOLIErocs) NpeaocTaBiseTcs yueOHas HHPOpMaLus B TOCTYITHbIX
dopmax ¢ yaeToM UX UHIAWBUAYAIBHBIX IICUX0(DU3NIECKHX OCOOCHHOCTEH:

- JUIS JIUI] ¢ HApYIIEHUSMHU 3pEHUs: B MeYaTHON (opMe YBETHYEHHBIM mpudTom; B Gpopme



AIIEKTPOHHOI'O JIOKYMEHTA; WHAVBU1yaJIbHbIE KOHCYJIBTaIluU c NpUBJICYCHHEM
TU(dI0CYpIOTIEPEBOAUNKA; NHANBUAYATbHbBIE 3aaHHsI, KOHCYJIbTAlUU U JIp.

- 17151 ML C HapYLIEHUAMU ciIyXa: B e4aTtHoi gopme; B (hopMe 3IEKTPOHHOTO TIOKYMEHTA;
MHAVBUYaJIbHbIE KOHCYIBTAllMM C IPUBJICYEHUEM CYypIONEPEBOAUNKA; UHIMBUYaJIbHbIC 3a/1aHNUS,
KOHCYJIbTAIlH U JIp.

- ISl JIAL ¢ HApyIIEHUSIMH ONOPHO-ABUraTeIbHOIO anmnapaTa: B nedaTHoi opme; B popme
AJIEKTPOHHOI'O JOKYMEHTA; MHIMBUIyalIbHbIE 3a/1aHUs1, KOHCYJIbTALUU U JIP.

6 ®oH] OLEHOYHBIX CPEACTB /JIA NMPOBEAECHUS] TEKYLIEro KOHTPOJS M NMPOMEKYTOYHOI
arrecTauMu 00y4aroIMXCcs N0 JMCUMILINHE (MOTYJIIO0)

B coorBerctBum ¢ TpeboBanmsimu DPI'OC BO gms arrectarmuu  oOydarommxcs Ha
COOTBETCTBUE UX TEPCOHANBHBIX JOCTHKECHUN IJIAHHUPYEeMbIM pe3ylbraraM OOy4YeHUS IO
JTUCIUTUINHE (MOJIYITIO) CO3/MaHbl (DOHABI OICHOYHBIX CPEICTB. THIIOBBIC KOHTPOJBHBIC 3aJaHUS,
METOAMYECKUE MaTepHaJIbl, ONPEACIISIONINE MPOICAYPhl OIICHUBAHUS 3HAHUH, YMEHHH W HaBBIKOB,
a TaKkKe KPUTEpUU M TOKa3aTelau, HEeoOXOAWMBbIE M OLEHKM 3HAHWW, YMEHUH, HaBBIKOB W
XapaKTepU3yIolre 3Tanbl POPMUPOBAHUS KOMIIETCHIIUHM B MPOIECCE OCBOEHHUs 00pa30BaTEIbHOM
porpamMmBsl, npeacTaBieHsl B [Ipunoxennn 1.

7 Y4yeOHO-MeTOAMYECKOE M NH(POPMALMOHHOE 00eceuyeHue TUCIUIJIMHBI (MOIYJIs1)

7.1  Ocnoenaa numepamypa

1. Endumor B.M. OcHOBEI 001Iel Xumun : Y4ueOHOe TTocodue [DIeKTPOHHBIN pecypc] :
NH®PA-M - Pexxum noctyma: https://znanium.com/catalog/document?id=372542

2. Tymukun E. M. XUMUS. B 2 Y. YACTH 1. OBIIASA U HEOPTAHUYECKAS
XUMMUS 2-e uzn., uctip. u A0m. YUeOHUK IS IPUKIIATHOTO OakamaBpuaTa [ DJIeKTpOHHBIN pecypc]
, 2019 - 385 - Pexum poctyma: https://urait.ru/book/himiya-v-2-ch-chast-1-obschaya-i-
neorganicheskaya-himiya-437524

3. Sxymesa, ['U. DJIEKTPOXUMUSA N KOPPO3USA METAJUJIOB : YueGHO-
metonudeckoe mocodue / ['U. Sxymesa .— : [06. u.], 2020 .— 49 c. : wn. — URL:
https://lib.rucont.ru/efd/727943 (nara obpamenus: 07.09.2023)

7.2 [onoanumenvnas numepamypa

1. AmapueB A. U., Aponuna JI. . O6mas xumus : Y4eOHUKH U yueOHbIE mocoOus AJis
BY3o0B [OnexTponnsiii pecypc] - HoBocubupck : HoBocubupckuii rocy1apcTBEHHbBIN TEXHUYECKUN

yauBepcurer , 2013 - 119 - Pexum  moctyma:  http://biblioclub.ru/index.php?
page=book red&id=228947
2. BonkoBa U. B. OO6mas um Heopranuueckas xumus u Heopranumdeckas Xumwus

[OnexTponnslii pecypce] , 2009 - 59 - Pexxum noctyna: https://lib.rucont.ru/efd/237414

3. Tonuapona, ['H. Xumus. Heopranuyeckast xumus : yae6. mocobue / [ToBok. roc. yH-T
TenekoMMmyHuKanuid u naopmatuku; ['H. Tonuaposa .— Camapa : Uzn-so [II'YTH, 2017 .— 84
c. — URL.: https://lib.rucont.ru/efd/641650 (nata obpamenus: 07.09.2023)

4.  Mapkuna, B.M. Heoprannueckass XuMusi. AHAIATHYECKAss XUMHA : y4ed. mocooue /
B.M. Mapkuna .— Opén : U3g-Bo ®I'BOY BO Opnosckuit TAY, 2017 .— 146 c¢. — URL:
https://lib.rucont.ru/efd/636995 (nata obpamenus: 07.09.2023)

5. Cemyxun, C. Il. Xumus HedTH 1 raza mis reojoroB : yueOHoe mocobue / C. II.
CemyxuH. — Tromens : Trom'HI'Y, 2018. — 98 c¢. — ISBN 978-5-9961-1803-8. — Texkcr :
AIIEKTPOHHBIN // Jlann : AJIEKTPOHHO-OMOTHOTEUHAS cUCTeMa. — URL:
https://e.lanbook.com/book/138261 (mara oOpamenus: 21.06.2023). — Pexum ngoctyma: s

ABTOpU3. II0JIb30BaTeICH.



7.3 Pecypcovt ungpopmayuonno-menekommynukayuonnou cemu "Hnmepuem',
6KII0YaAA npogheccuonanvHvle 03zl OAHHLIX U UHQOPMAUUOHHO-CRPABOYUHDbBLE
cucmemul (npu HeobX00UMOCmMU):

1. TloctHayka — unTepHeT-)xypHaN o Hayke. URL: https://postnauka.ru/
2. XuMuK caiit o xumun. URL: http://www.xumuk.ru/

3. OnektponHas Oubmmoreunas cuctema «PYKOHT» - Pexum gocryma:
http://biblioclub.ru/

4. OnexkTponHass Oubimmoreynas cucrema «PYKOHT» - Pexum mocryma:
https://lib.rucont.ru/

5. OnektponHass OubOnuoteunas cucreMa ZNANIUM.COM - Pexum poctyma:

https://znanium.com/

6. DOnexTpoHHO-OMOMMOTe4YHas cuctema "JIAHB"

7. DnexkrpoHHO-OuMOMMoTeuHas cucrema "PYKOHT"

8. DneKTpoHHO-OubIMoTeuHas cuctema m3garenbcerBa "FOpait" - Pexxum pocrtyna:
https://urait.ru/

9.  Open Academic Journals Index (OAIJI). [Ipodeccronanbuas 6a3a qaHHBIX - Pexxum
noctyma: http://oaji.net/

10. [Ipesunentckas Oubmuorexka um. b.H.EnpimHa (6a3za JaHHBIX pa3TUYHBIX
npodeccHoHaANBHBIX o0nacteit) - Pexxum moctyna: https://www.prlib.ru/
1. Nudopmanmonno-cnpaBounast cuctema "Koncymerant Ilmroc" - Pexxum moctyma:

http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe o0ecneyeHHe AUCUMIUIMHBI (MOAYJsl)) H IepevyeHb
HHPOPMAIMOHHBIX TEXHOJOIMH, HCIOJIb3yeMbIX NPH OCYIIECTBJIEHHH 00Pa30BaTeIbHOIO
npouecca 1o JUCHMILVINHe (MOAYJII0), BKJIKOYAas NepevyeHb NPOrpaMMHOro odecrievyeHust

OcHOBHOE 000PYI0BAHUE:

- [Ipoexrtop

- AkBaguctuiuisitop PHS AQUA 4

- Becol ananutnueckue BJI-210

- Monomep M-500 6azoBbIit

- kad cym-b1it CHOJI 58/350(3neKTpoH.  cTanb,BEHT-P)

[IporpammMHoe obecrnieueHwue:
- Microsoft Office 2010 Standart
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XUMUA

Hanpasienue 1 HanpaBiaeHHOCTD (TIPO(UIIb)
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1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

COKpalicHHOe

Hassauue OIIOII BO, Koz u popmynupoBka KOMITETEHITH

u

Kon u ¢hopmynipoBKka HHANKATOPA JOCTHKEHHS

KOMIIECTCHIIMN

08.03.01 «Crpoutennc
TBO»
(B-CT)

Komnerenus cunrtaercst copMUpOBaHHONW HAa TaHHOM ATale B CIyyae, €CH MOJIyYeHHbIE
pe3ynsraTel OOydeHHMsl IO JUCLUIUIMHE OLCHEHBI

ITOJIOKHUTCIILHO (I[I/IaHaSOH KPpHUTCPHUCB

OLICHUBAHMSI PE3YJIETaTOB OOYUCHUS «3a4TECHO», «YIOBIECTBOPHTEIHHOY, «XOPOIIO», KOTIUIHOY). B

cIydya€ OTCYTCTBHUA MMOJIOKUTEIHLHOMN OLICHKHM KOMIICTCHIIMSA Ha JaHHOM J3Tall€ CUYHUTaCTCsA

HeC(OPMHUPOBAHHOM.

2 Tloka3aTe M OLlCHNBAHUS IVIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHus

Ta6JII/ILIa 3aI10OJIHACTCA B COOTBCTCTBHUU C Pa3aciioM 1 Paboueit IporpaMmbl JUCHUIIIIMHBI

(Momyst).

3 IlepeyeHb OLICHOYHBIX CPEACTB

Tabnuna 3 — [lepedeHb OLIEHOYHBIX CPEACTB MO TUCIUILUIUHE (MOIYITIO)

KonTponupyemsle MIaHUpyeMbIE pe3y

Konrtpoaupyembie TeMbl

HaumeHOBaHME OIICHOYHOTO CPECTBA U TP
encrasienne ero B ®OC

JIBTAaThl O0YUYCHHUS JIACLIMIUIMHBI 5 TIpoMeskyTouHas at
Texyuii KOHTPOIb
TeCTalus
Ounas dopma oOyueHns
Pl 3nanue : GpyHIaMEHTaIbH Cob T
BIX pasjicoB Xxumun B 00be | 1.1. BBenenue B qucuumn obecenoBatue ect
Me€, He0OOXOUMOM JIJIsI OC uny. Kitaccel Heopranuue
BOCHHUSI XUMHYECKUX OCHO | CKUX COEAMHEHHH Tecr Tecr
B IIPH PEIICHUHN NPOdeccH
OHAJIBHBIXD 33124
CobeceroBanne Tecr
1.2. ATOMHO-MOJIEKYJISIPH
0€ yueHne
Tect Tecr
1.3. Ctpoenue aToma u e Cob T
BaHU T
pHOIIUECKast CHCTEMA 3T 00ECCAOBAHHC ee
ementoB [[.1. Menzaenees
a Tect Tect
1.4. Teopust pacTBOpOB. CobecenoBanne Tect
OCHOBHBIE 3aKOHOMEPHOC
TH TIPOTEKAHHUS XUMHUYECK
HX MPOIIECCOB Tect Tecr
CobecemoBanue Tect
1.5. OKHCIHTEIHEHO-BOCCT
AHOBUTENBHBIE U DIIEKTPO
XHUMHYECKHE IPOIIECCHI Tecr Tecr




P12 ‘YMeHue : nenarb npocreit 1.1. Beaenue B AUCUHUILT
A A P A JucH Jlabopatopnas pado
LIME OLIEHKU U pacyueThl [ uny. Kitaccel Heopranuue a Tect
JIS1 aHANIK3a XUMUYECKUX 51 | CKHUX COCTUHEHUI
BJICHUI B UCIIOJIb3YEMOM a
Y 1.2. AtomHo-monekyssipa | JlaboparopHas pabo
nnapaType ¥ TeXHOJOr1ue Tecr
0¢ y4eHHE Ta
CKHUX TpoIieccax
JlabopatopHas pado
paTopHas p Tect
Ta
1.3. Ctpoenue aToma u e
pHOIMUECKas CHCTEMA 3T Pa3zHoypoBHEeBbIE 3a Teer
ementoB [|.1. Mennenees | mauwm u 3amaHus
a
Pedepar Tecr
1.4. Teopus pacTBOpPOB. Jlaboparopuas pabo | ..
OcHoBHEIE 3aKkoHOMepHOC | T2
TH NPOTEKAHNS XUMHUCCK | pasyovnopnebie 3a Teer
HX NPOLECCOB JIaY¥ ¥ 3aaHusI
Jlabopatopnas pado Tecr
1.5. OkucnurensHO-BOCCT | Ta
AHOBUTENBHBIC M MMEKTPO | pa -y oonoprenrre 3a
XUMHYECKHE IPOLECCHI UM 1 3a1aHHs Tect
PJ13 HagpIk : BEIIOTHEHUS OCH 1.1. Benenue B AuCUHUILT
A S Jmch JlabopatopHas pado
OBHBIX XUMUYECKHUX J1a00 uny. Kitaccel Heopranuue a Tect
PaTOPHBIX OIepalui CKUX COCAMHEHUH
1.2. AtomHo-MonekysipH | JlaGoparopHas pado Tecr
0€ yyeHue Ta
1.3. Ctpoenue aToma u e
pHUOIMUECKas CHCTEMA 3T JlabopatopHas pado Tecr
ementoB /.. Mennenees | Ta
a
1.4. Teopus pacTBOpPOB.
OcHoBHBIe 3aKkoHOMepHOC | JlabopatopHas pabo Teer
TH TIPOTEKaHMsI XUMHYECK | Ta
HX TPOIECCOB
1.5. OKuCIUTENBEHO-BOCCT
JlabopaTtopHas pado
AQHOBHTENIBHBIC M OEKTPO | Tecr
XUMHYECKHE TPOIIECCHI

4 Onucanue Npoueaypbl OCHUBAHUS

KadectBO CcPOpMHUPOBAHHOCTH KOMITCTEHIIMH HAa JaHHOM JTare OICHUBACTCS 10
pe3yibraTaM TEKYIIMX W MPOMEXKYTOYHBIX aTTECTAI[Mi TPU MOMOIIM KOJUYECTBCHHOM OILICHKH,
BEIpOKEHHOW B Oaymax. MakcuMmanbHas cymma 0auioB mo guciuruimHe (Momymoo) paBHa 100
Oamiam.

N (OnieHoyHOE cpencTBo™
By yueOHOM nesTesbHO —
(CobecemoBan [OTYeT 110 J1abOpaTOpHO# Tect k Temam 1-
cTH Pedepar [Bamaun 11Toro
ne abote 5
Ulexun - - - - 20 20
UlaGoparopHbie paboTsl [25 28 - - - 53
aCaMOCTOﬂTeJIBHaSI pabor| i 3 b4 i b7
liToro 25 28 3 24 20 100

*OuHas popma 00ydeHus

OneHouHOE cpencTBo™*

Bun yueOHoM




ACATEILHOCTH Oryer o 1aGopaTopHOH pab |Konrponsn
CobecenmoBanue| oo Tecr x Temam 1-5 [Utoro
ast pabota
Jlexuun - - - 20 20
JlaGopaTopHbie paboTHI 25 8 - - 33
CamocrosiTenbHas pabora |- - 47 - 47
HUtoro 25 8 47 20 100

**3aqnas popma 00yueHUs

Cymma GaisioB, HaOpaHHBIX CTYAEHTOM IO BCEM BHUAaM yueOHOM NesATeNTbHOCTH B PaMKax
JTUCIUIUIMHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBHUHU C TaOIHUIIEH.

Cymma 6auioB | Omenka 1o POMEKY
o XapakTepHCcTHKa KauyecTBa C(OOPMUPOBAHHOCTH KOMITETEHIUH
0 JUCHUTIIINHE TOYHOHU aTTECCTAlluH
CTyaeHT 1eMOHCTPHPYET COPMHPOBAHHOCTh JHUCIHUILUIMHAPHBIX KOMIIETEHINH, 00
HapyKMBaeT BCECTOPOHHEE, CUCTEMAaTHIeCKoe U NTy0OKoe 3HaHHe y4eOHOTro MaTep
0191 10 100 «3a4TeHO» / Hasa, yCBOWJI OCHOBHYIO JINTEPATYPY U 3HAKOM C JAONOJIHUTEIbHOMN JIUTEPATYpOH, pe
«OTIIMYHOY» KOMEH/IOBaHHOI IPOrpaMMoi, yMeeT CBOOOIHO BBINOIHATH IPAKTUUECKUE 3a1aHN,
IIpelyCMOTPEHHbIE IPOrpaMMOii, CBOOOIHO ONlepHpyeT MPUOOPETEHHBIMU 3HAHUSIM
U, yMCHUSMH, IPUMEHSCT UX B CUTYyaLUsIX IOBBIICHHOHN CI0KHOCTH.
CTyIeHT IeMOHCTPHPYET C(HOPMUPOBAHHOCT JUCLMIUIMHAPHBIX KOMIIETCHIUH: OC
76 10 90 «3a4TeHO» / HOBHBIE 3HAHUS, YMEHHS OCBOCHBI, HO JIOITYCKAIOTCS HE3HAUUTENIbHBIE OMNOKH, HET
ot 76 no o
«XOpOIIO» OYHOCTH, 3aTPyJIHEHHS NIPY aHAIMTHYECKUX ONEPALUAX, IEPEHOCE 3HAHUM U YMEHU
1 Ha HOBBIE, HECTAHIAPTHLIE CUTYALUH.
CryzneHT 1eMOHCTpupyeT chOPMUPOBAHHOCTD AUCHUIIMHAPHBIX KOMIIETEHIHUI: B X
«3a4TeHO» / 0J1¢ KOHTPOJIEHBIX MEPOIIPUSITHH JOMYCKAIOTCS 3HAYUTENbHBIE OIIMOKH, IPOSIBIISIETC
ot 61 o 75 «YJIOBJIETBOPUTENLH s1 OTCYTCTBHE OTJICJIbHBIX 3HAHUI, YMEHUN, HABBIKOB 110 HEKOTOPBIM JUCHUIUITMHAPH
o» BIM KOMIIETEHIUAM, CTYAE€HT HCIBITHIBAET 3HAYUTEIbHBIE 3aTPYAHEHUS IIPU OIIEPUP
OBaHWM 3HAHUAMU M YMEHHUAMH IPU UX NIEPEHOCE HA HOBBLIE CUTYaALMH.
«HE 3a4TeHO» /
or 41 10 60 VY crynenTa He c()OpMUPOBAHEI AUCIUILIMHAPHBIE KOMIICTCHIIUH, ITPOSIBISIETCS HEO
«HCYMOBJICTBOPUTCIL | craroupocTs 3HAHUHN, yMEHH, HABBIKOB.
HO»
«HE 3a4TeHO» /
ot 0 110 40 JucuuIuiiHapHble KOMIETeHIMH He c(OpMHUpOBaHbL [IposBISeTCS MOJIHOE WM
CHCYAOBJNCTBOPUTCIL | pyaperpuecky IOTHOE OTCYTCTBUE 3HAHMIA, YMEHUI, HABBIKOB.
HO»

S IlpumepHBIe OLICHOYHBIE CPeACTBA

5.1 IlpumepHBbIii IepevyeHb BONPOCOB M0 TeMaM

A

Yro takoe okcuabl? Kak ux kinaccuuuupyroT o XuMUYeCKUM CBOMCTBaM?
YT0 Takoe OCHOBHOCTb KUCJIOTBI, KUCJIOTHOCTh OCHOBAHHS?

YT0 Takoe OCHOBHBIE COIH?

B uem 3axmtouarorcs cBoiicTBa aMmGOTEPHBIX THAPOKCHIOB?

Kaxue Bunpl coneit paznuiaror?

10.
11.

Yro Takoe peakuus HelTpanuzamun? Kakue npoayKTsl peakiuu 00pa3yroTcs Py peakuu
HEeUTpan3auu?

CdopmynupyiiTe 3aKOH MOCTOSIHCTBA cOCTaBa?

Hanwummre noHbIe 371€KTPOHHYIO KOHPUTYPAIHIO aTOMa KACIOpoa (TIOPSIKOBBI HOMED B
tabmuie J[.1. MenneneeBa 8) u atoma xjopa (mopsikoBsiid Homep B Tabmune J1.1.
Menneneena 17).

VkaxuTe, y KaKUX U3 HIDKE TPUBEIECHHBIX MOJIEKYJI XUMHUUECKHE CBSI3U UMEIOT MOJISIPHBIH
xapakrep: F,, CO, Hp

[laiiTe onpeneneHre BaJ€HTHOCTH.

Kakas snexTpoHHas KOHGUTYpAIHsi aTOMOB SBIISIETCS yCTONYUBON?



12.
13.

14.
15.
16.
17.
18.

19.
20.

21.
22.
23.
24.

25.
26.
27.

28.
29.
30.

31.
32.
33.
34.

35.
36.

37.

38.

39.

40.
41.

42.
43.
44,

45.

MonsipHast macca BeriectBa? Jlaiite onpenenenue u npuBeaute Gopmyny pacuera.
MonsipHast Macca SKBHBaJIeHTa BemiecTBa? [laiite onpeneneHue u npuBeaute Gopmyry
pacuera.

CdhopmynupyiiTe 3aKOH SKBHBAJICHTOB.

Peakuuu nonHoro oOMeHa UAyT 10 KOHIIA B pe3yJibTaTe 00pa3oBaHus?

JaiiTe onpeneneHre CUIbHBIM U CTIa0bIM 3JIEKTPOITUTAM.

Coopmymnupyiite npunmmmn Jle-IlaTtense.

B uéMm paznuume B CTpOEHUHN BHEIIHETO SHEPIe€THYECKOr0 YPOBHS Y METAIJIOB U
HEMETAJIOB?

Kak ycTpoeHna kpuctaminyeckasi peleTka MeTaaioB?

W3 npuBe1€HHOTrO NepeyHs BHIMUIINTE HA3BAHUS METAJLJIOB, 3aMIUIIUTE CUMBOJIBI TUX
AJIEMEHTOB: OJI0BO, KaJMHI, MBIIIBSK, HOJ, OJIOBO, TEJIYpP, OapHii, KpUITOH, MOJIUO/IEH,
CeJIeH, pTyTh, OepUILIHiA, O0p.

Uro Ttakoe koppo3usi? Kakue BUIbl KOPPO3UU PA3ITHYAIOT?

[lepeuncnure cnocoObl 3alIUTHI OT KOPPO3UH.

Kaxkue peakunu Ha3bpIBatOT OKUCIUTEIBHO-BOCCTAHOBUTEIBbHBIMU ?

Kak HaiiTH CTeeHb OKUCIICHHS aTOMa XUMUYECKOT0 JIEMEHTa 0 (hopMyIie ero
coenuHeHM ?Kakoil camblii 3J1€KTpOOTpUIIATENbHBIN deMeHT [leproanyeckoit cuctemsr J[. 1.
Mennemneesa.

Yro Takoe anextponn3? Kakue BUABI 37€KTPOIN3a pa3inyaroT?

CpaBHHTE MPOLECCHI TUAPOIN3A U ANEKTPOIIU3A.

B Tpu npoOupku, comepxaiire NOPOIIKA MarHusl, xene3a u cepedpa, 100aBUIN OJMHAKOBBIN
00BEM COISTHOM KUCTOTHI. B Kakoit mpobupke He OyaeT HabmonaThesl BeiieneHue raza? B
KaKoi MpoOHMpKe peakius CTaHeT MpoTekaTh 6osee OypHo? OTBEeT 000CHYHTE.

Yro Takoe xumMHuueckas KUHeTHKa? UTo Ha3bIBAE€TCA CKOPOCTHIO XMMHUYECKOM peakuun?
Cohopmynupyiite npasuio Baut-I'ododa.

Kakoe coctosinue 00paTuMoii peakiinu Ha3pIBaeTCsa XMMHUUECKUM paBHoBecueM? Kak ero
CMECTUTH?

Kak yreuku Hedtu pu €€ 1o0bIYe M TPAHCTIOPTHPOBKE BIUSAIOT HA COCTOSHUE OKPYKArOIIeH
cpenabl?

KakoB coctaB Hedtu?

Kakue gusnueckue cBoHCTBa KOMIOHEHTOB HE(TH JIeKaT B OCHOBE IIEpEeroHKH HedpTu?
UTo Takoe OKTaHOBOE YKCIIO?

Kak noBblmaroT 0KTaHOBOE YHUCIIO?

VpaBHeHHUe KOHCTaHThl paBHOBecHs rereporenHoi peakuuu CuCO3(1)«>CuO(1)+CO,(T)

UMeeT BUJL .

ITpu HapylIEHUN HUKEIEBOTO OKPBITHSI HA KEJIE3HOM U3JEJINN B KUCIION Cpelle Ha aHOAE
OyJeT MpoTeKaTh peakiys, ypaBHEHHE KOTOPOIl UMEET BU .
[Tpu paboTe ranbBaHNYECKOT0 3JIEMEHTA, COCTOSIIIETO U3 KaIMUEBOIO M HUKEJIEBOTO
AIIEKTPOAOB, MOrpyxkeHHbIX B 0,02M pacTBOpHI UX Cynb(haTOB, HA KaTOJIE MPOTEKACT
peaxiusi, ypaBHEHHE KOTOPOIl UMEET BUT .
[Tpu HapymIeHUH OJIOBSIHHOTO MOKPBITHS Ha JKEJIE3HOM M3JIEJINU B KUCIION Cpefie Ha aHo/ie

OyIeT mpoTeKaTh peakiusl, ypaBHECHHE KOTOPON UMEET BUJT
VYKaXuTe 4nciao MPOTOHOB U YUCIIO AJIEKTPOHOB B si/ipe aToMa 1o Homepom 20.

[To xakoMy ypaBHEHUIO PACCUUTHIBACTCS BEJIMUMHA JICKTPOJIHOTO MOTEHITMAA JIJIst
METaJUTHYECKOT0 dJIeKTpoaa?

Kaxkoe nokpsiTe MeTasuia Ha3pIBAETCSl aHOAHBIM?

Kaxoe mokppITHE MeTasia Ha3bIBaETCSl KATOIHBIM?

[TpuBenuTe mpuMep — Kakoi MeTallI 00pa3yeT KaTOIHOE MOKPBITUE IO OTHOIICHHUIO K
xKenesy?

[IpuBenuTe MpUMeEp — KaKoM MeTalllI 00pa3yeT aHOIHOE TOKPHITHE TTO OTHOIICHHIO K
xKenezy?




Kpamxue memoouueckue ykazanus

KoHTponbHBIE BOMPOCH! TMO3BOJSIOT TMPOBEPUTH CHOPMHUPOBAHHOCTH KOMIIETCHIIUN Yy
CTY/ICHTA MO AUCUUIUIHHE (MCMOJB3YIOTCS MPHU MOMYyUYEHUH JOIMYCKa K BBIMOJIHEHUIO TaO0OpaTOpHOH
paboThI, 3ammTe OTYeTAa W TPHU TPOBEPKE YCBOSCHHOTO JICKIIMOHHOTO Marepuaia, s
CaMOCTOSITEIIBHOW OIIEHKH Ka4eCTBa OCBOCHMSI YUCOHOU TUCITUTIIIMHBI, PU TTOATOTOBKE K 3a4€Ty).

[Ipy mnoucke OTBETOB Ha BOIMNPOCHl PEKOMEHJOBAaHA OCHOBHAasi M JIONOJIHUTEIbHAs
TuTeparypa.

LlIxana oyenxu

Ouenka Bamner* Ormnucanue

CTyzeHT IeMOHCTpUpPYeT c(OPMHUPOBAHHOCTH KOMIICTEHIIMH Ha HTOTOBOM YPOBHE, OOHApy)KHBAET BCECT
OpOHHEE, CUCTeMaTHIeCKOe U ITyOOKOe 3HaHUE y4eOHOT0 MaTepHuaia, yCBOWI OCHOBHYIO JINTEPATypy U
5 5 3HAKOM C JIOTIOTHUTENBFHOHN JTUTEPaTypOii, peKOMEHIOBAHHON MPOTPaMMOi, YMEET CBOOOTHO BBITIOIHSAT
TEOPETUUECKHE U MPAKTUIECKHE 3aJaHusI, IIPeLyCMOTPEHHbIE TPOTPaMMOi, CBOOOIHO ONepupyeT Iprod
PETEHHBIMU 3HAHUSAMH.

CTyzeHT JeMOHCTPUPYET CHOPMHUPOBAHHOCTH KOMIIETEHIIN HA CPEAHEM YPOBHE: OCHOBHBIE 3HAHHS OCB
4 4 OCHBI, HO JIOIYCKAIOTCsl He3HAYNTENIbHbIE OIINOKN, HETOYHOCTH, 3aTPYAHCHUS [IPU aHATUTHIECKHX
olnepanysx, IepeHoce 3HaHUI U Ha HOBbIE, HECTAHAAPTHBIC CUTYALIUU.

CTyIeHT JeMOHCTpUpyeT c(hOPMUPOBAHHOCTh KOMIIETEHIIMH HA 6a30BOM YPOBHE: B X0/I€ KOHTPOJIbHBIX
MEPONPHATHH JIOIMYCKAIOTCS 3HAYNTENIBHBIEC OIINOKHU, IPOSIBIISICTCS] OTCYTCTBUE OTIEIBHBIX 3HAHUH 110
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HEKOTOPBIM KOMIICTCHIUAM, CTYJCHT UCIBITBIBACT 3HAYUTCIIbHBIC 3aTPYTHCHUS 1P ONIEPUPOBAHUU 3HAH
WSAMU IIPU UX TICPEHOCE HA HOBBIC CUTYalUU.

2 2 CTy}IeHT JACMOHCTPUPYET C(bOpMI/IpOBaHHOCTB KOMIIETCHIIMU Ha YPOBHE HUXKE 63.30BOF0, MPOSIBJIAETCS HE
JIOCTaTOYHOCTDH 3HAHHMH.

1 0 HpOHBJ’IS{eTCS{ TIOJTHOC WJIU NPAKTHYCCKU IOJIHOEC OTCYTCTBUE 3HAHUH.

>kI(pI/ITCpI/II/I OILICHKU YCTHBIX OTBCTOB I10 OTJIEIbHON TeM€E OUCIUILINHBI (BCCFO 5 TeM)

5.2 Ilpumepnbl TECTOBBIX 3aJaHU

Tect Ne 1 (c 0ofHUM M MHOKECTBEHHBIM BAPDHAHTAMM OTBETOB)

1. Xumnueckas popmyina cynbdura Kaubus

1)CaSOy4

2)CaS0O;

3)CaS

4)Ca2 SO3

2. NaCl, K,SO4, H3;PO,4. Ckoibko BemiecTs U3 IpUBEICHHON I'PYIIIBI OTHOCATCS K COISIM?
1)0

2)1

3)2

4)3

3. OTmeTbTe rpyniy, B KOTOPOU MPUCYTCTBYIOT TOJIBKO KMCIOTHBIE OKCH/IBI
1)FeO u Na,O

2)Al,O3 u ZnO

3)CaO u SO,

4)8102 u N203

4. HepacTBOPUMBIM THAPOKCHIOM U LIEJIOUBIO SBJISIFOTCS COOTBETCTBEHHO
1)Pb(OH), u Ba(OH),

2)Cu(OH), u Fe(OH);

3)NaOH u KOH

4)FeS nu KNOj4

5. IIpogykrom B3anmopeiicteusa Cl,O + H,O saBnserca

1 )xsiopHOBaTUCTAsI KUCIIOTA

2)xJI0pHast KMCI0Ta

3)consgHas KHUCIoTa

4)xnopucTast KUCIOTa



6. Onpenenure MonekyIsapHyto maccy coenunenre CaCOs:

1)25

2)50

3)100

4)150

7. BpibepuTe XapaKTepUCTHKY COCTaBa MOJIEKYJIbI IPOCTOTO BEIIECTBA:

1)cocToUT U3 aTOMOB OJTHOT'O BUAA

2)COCTOUT U3 aTOMOB Pa3HOrO BUA

3)coepKUT TOJIBKO JIBa aTomMa

4)conep>KUT TOJIBKO OJAMH aTOM

8. O003HaYBTE IIEMEHT, KOTOPBI BXOJUT B COCTAaB IJIaBHOM MMOATPYTIIIHL:

1 )xanbrmit

2)xene3o

3)menp

4)pTyTh

9. Ompenenure YUCIO 3IEKTPOHOB, KOTOPOE MOXKET cojepxkarbcsi Ha f — momypoBHe
AIIEKTPOHHOU 000JIOUKH:

1)7

2)8

3)10

4)14

10. YkaxkuTe 94uCII0 MPOTOHOB B sIApPE aToMa 1moa Homepom 20:
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2)20

3)30

4)40

11. KoBasieHTHas cBs3b Mexay aToMaMu A-B ocy1iecTBisieTcs 3a cuer:

1)mepexona anexTpona oT A k B

2)Ccu1 NIEKTPOCTATUYECKOTO MPUTSHKEHHSI MEXKLy aTOMaMHU

3)nepekprIBaHUs aTOMHBIX opOuTasnei atomoB A u B

4)nepexoa mapsl 3JeKTPOHOB OT A k B

12. NoHHas CBS3b OCYIIECTBISETCS B pe3yJIbTaTe:

1)oOpa3zoBaHus 00IIEH ANEKTPOHHON Hapbl

2)nepexoAa IeKTPOHHON Mapbl OT OJHOT'O aTOMa Ha CBOOO/IHYIO OpOUTaIIb APYTOro aToma

3)cuit 3EKTPOCTAaTUYECKOTO NPUTSKEHUSI MEKYy HOHAMHU

4)cMenieHus JIEKTPOHHOM Maphl OT OJHOTO aTOMa K JIPyroMy

13. Haubounpliee 4uciao HOHOB 00pa3yeTcs IpH TUCCOLHALINY SIEKTPOIUTA

1)K,SOy4

2)LiOH

3)H;POy4

4)Aly(SOy4)3

5)N33PO4

14. 3MeHeHMe naBleHus He CMELaeT PaBHOBECHS B CHCTEME:

)H,. + Se =H,Se

2)H2+ C12 =HCI

3)H2 + Br2 = HBr

4)NO + O, =2NO,

15. Oxucnurens — 3TO aTOM, MOJIEKYJIa WM NOH, KOTOPBIH

1)BoccTanaBnuBaercs

2)IpUHUMAET 3JIEKTPOHBI

3)okucmusercs



4)oTAaéT CBOM 2IEKTPOHBI

16. ITpu >mekTponm3e BOAHOTO pacTBOpa HUTPATA KaJIMsI HA AaHOJE BBIAEISACTCS:

1O,

2)NO,

3N,

4H,

17. IIpu snekTpoim3e pacTBOpa MOAMIA HATPUS y KaTo/la OKpacka JJakMyca B pacTBOpE:

1)xpacHas

2)cuHss

3)duoneroBas

4)xénras

18. Bogopoxa oOpa3syercs pH 31€KTPOIM3€ BOAHOTO pacTBOpPa:

1)CaCl,

2)CuSOy4

3)Hg(NO3),

4)AgNO;

19. 3aBUCUMOCTBH CKOPOCTH PEAKLUU OT TEMIIEPATYPhI ONIPEACISACTCA. ..

D)IIpaBunom Baut-I'opda

2)[Ipunnunom INaymu

3)3axonamu Payins

HIIpasunom Kmaitnepona-MenzeneeBa

20. XuMHUYECKOE DPABHOBECHE MOJKHO OIPENEINTh, KAaK TaKOE COCTOSHUE CHCTEMBbI
pearupymoImux CUCTEM, IPU KOTOPOM ...

1)ckopocTh NpsAMOM peakinuu O0JIbIIEe CKOPOCTH OOPAaTHOM peakIuu

2)cKOpOCTh 0OPAaTHON peakuy OOJIbIIIEe CKOPOCTH MPSIMOM peaKIiuu

3)CKOpOCTH MPSMON U 00paTHOM peaKIuii paBHBI MKy CO00M

4)cKopocTh NPSAMOM peakiMyi MEHbIIE CKOPOCTH 00OPATHON peakLuu

Tect Ne 2 (Ha cooTBeTCTBHE 1 OTKPBITOIO THIIA)

1. YcraHoBUTE COOTBETCTBUE MEXAY pEareHTaMH U KPAaTKUMH HOHHBIMHM YpaBHEHHUSIMHU
peaxkuuii

A. BaClz u N32CO3

b. Ba(NO3)2 u H2804

B. CuCl, u Na,S

1. Ba*" + SO4> = BaS0,

2. Cu** +8% =CuS

3. Ba’" + C0O3%" = BaCO;

4.Ba*"+ S? =BaS

2. Bocnonwsyiitecy Tabmuimeit .M. MenzgeneeBa u yCTaHOBUTE IOCIEIOBATEIHLHOCTD
BO3pAacCTaHus 3apsijia sapa dJIEeMEHTOB:

1)xanuii

2)Hatpuii

3)pyounuii

4)aKkTUHUN

3. YcraHoBUTE COOTBETCTBUE MEXKIY CHMBOJIOM DJIEMEHTA U €r0 Ha3BaHUEM:

1. Al

2. Na

3.N

4. Hg.

A. Hatpuit

b. Azor



B. PryTts
I'. AmmroMuHAR
4. YCcTaHOBHUTE COOTBETCTBHUE:
CxeMa U3MEHCHUS CTCIICHCH OKHUCIICHUS
1.Cr% - Cr 2t
2.Cr3" > Cr?t
3.Cro% - Cr 3t
4.Ccr'' - cr!
ITponecc
A. Okucnenue
b. BoccranoBinenue
5. YcTaHOBHUTE COOTBETCTBUE MEXKIY CXEMON XMMHUYECKON PEaKIMHU U BBIPAKEHHEM 3aKOHA
JIEUCTBYIOIIUX MaCC JJIs NIPSMON PEaKLUU
CxemMa peaknuu: Bripakenue 3aKoHa JeHCTBYIOIIUX MACC:
A. CaO(1)+CO,(r)=CaCO;3(1) 1. V=K[NO]2 [Cl,]
B. 2NO+Cl,=2NOCI 2. V=K[NaOH]? [H,SO,]
B. 3H,+N,=2NHj 3. V=K[NOJ?
I'. 2NaOH+H,S04=Na,SO4+H,0 4. V=K[NaOH] [H,SO4]
5. V=K[NHj3;]
6. V=K[H, ]’ [N,]
7. V=K[CO,]
8. V=K[CaO] [CO,]
6. YCTaHOBHUTE COOTBETCTBHUE MEXKIY CXEMaMU MPEBPAIICHHUS BEHICCTB M H3MEHEHHUEM
CTEIICHHU OKHMCJICHUS a30Ta.
Cxema peakuuu
A. PH3 +NO — H3PO4 + NZ
E. P+N02 — ons +NO
H3MeHeHne CTEIICHN OKHMCIICHHS a30Ta
1.-2—>+5
2.+43 > +5
.0—>+5
.2 —0
4 -2
6.-2—>0
7. YCTaHOBHUTE COOTBETCTBHE MEXJYy CXEMOH XHWMHUYECKOM peaklMu U BEIIECTBOM-
BOCCTAaHOBHUTEJIECM B HEH.
Cxema peakiuu:
A. st + 02 — SOZ + Hzo
b. SO3 +KI — 12 + KzSO3
B. MHOZ + HCl — MHC12 + C12 + H20
1. MHOZ
2. 504
3. H,S
4. KI
5. HCI
8. YKaXuTe COOTBETCTBHE MEXY PEarupyrolniuMy BEIIECTBAMH M COKPAIIEHHBIM HOHHBIM
ypaBHEHHUEM PEAKIUU (DJEKTPOJIUTHI MPEACTaBICHBI Pa30aBICHHBIMH BOJHBIMH PAcCTBOPAMH).
OTBeT 3anuImTe B BUJE COYCTaHUs OyKB U UpP.

A. Cu(OH), + HNO; —

D W



B. CuCl, + K,S —

B. H,S + Cu(OH), —

I'. CuSO, + LiOH —

1. Cu®" + 8% — CuS

2.2H" + Cu(OH), — 2H,0 + Cu?*

3. Cu(OH), + H,S —CuS + 2H,0

4. Cu®* + 20H — Cu(OH),

9. VYcraHOBUTE COOTBETCTBHE MEXKAY CXEMOW PEAKIUM M CMELIEHUEM PaBHOBECUS IPU

yBeTWYeHUHU 00bEMA peakiinoHHOM cMecu. OTBET 3alMIINUTE B BUJIE COYCTaHUS OYKB U ITUQD.

A. Br, (x) + H, (1) <> 2HBr (1)

b. H, (r) + Se (1B)«> H,Se (T)

B. NH; (r) + HCI (r)«<> NH4Cl (1B)
1. [TpakTHYeCcKH HE CMEIIaeTCs

2. CmemiaeTcs BIpaBo

3. CmemiaeTcst BIEBO
10. [Jlanbl cxembl NpEBpAIlCHUM, NPOTEKAIONIME B BOJHBIX PACTBOpPax. 3aKOHUYUTE

yYpaBHEHHE pEaklUWd U YCTAHOBUTE COOTBETCTBHE MEXIy CXEMOH peakiuuu U CyMMOH
K03(pPUILIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUHU.

A. AgNO; + NaCl —
b. Be(OH), + CsOH —
B. BaCO5 + H,SO4 —
I'. NaOH + HCI —

Kpamkue memoouueckue ykazanus
TecTtupoBaHue NPOBOAUTCS NPU 3aBEPUICHUH H3YUYEHHUS MPOMIEHHOTr0 Marepuana Io

OTIIeNbHBIM pazaenam TeM. CymMmapHas OIleHKa MO MPOWIEHHBIM TeCTaM MEPEBOTUTCS B OallIbl C
COXpaHEHUEM TPOTIOPIUH, COMTACHO KPUTEPHUSIM OLICHKH (MaKCUMAaJIbHBIN 0ajul 0 CyMM€ TECTOB—
20). Bpems tectupoBanus, oObivHO He MeHee 40 MHHYT. Pe3ynbraThl TeCTHpOBaHUS MPOBEPSET

npenoaaBaTeiib.
IlIxana oyenku

Ornenka Banner Onucanue

5 19-20 Brmonueno 6omee 90 % 3amanmii
4 14-18 Boimonneno ot 70 o 89 % 3ananuii
3 10-13 Brmonaeno ot 50 o 69 % 3amanmuii
2 6-9 Brimonueno or 30 1o 49% 3ananuii
1 0-5 Brmonneno menee 30%

5.3 Ilpumep 3a1aHuil Ha J1IAaG0OPATOPHYIO padoTy

—

TemaTtuka 1a00paTOPHBIX pabOT (JIs1 CTYICHTOB OYHOU (DOPMBI 00yUEHN):

. Kmaccur HCOPTaHNYCCKUX COeIMHEHUN. XMMHUUYECKHE CBONCTBA OCHOBaHHﬁ, COJ'IGI\/'I, KHCJIIOT.

3akoH 5kBUBaJIeHTOB. Onpe/eneHne MOJIIPHOM MacChl 9KBUBAJICHTa METaJlIa.

Ctpoenne aTomMa U epuogYecKas CHCTEMa 3JIEMEHTOB. XMMHUYECKasi CBA3b U CTPOCHHUE
BEI[ECTBA.

CriocoOBb! BEIpaKeHNE COCTaBOB pacTBOPOB. OmperieseH e KOHIIEHTPAIMH PacTBOPOB



MCTOIOM TUTPOBAHUA.
5. Peakmuu norHoro ooMmena.
OKHUCAUTENHEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.
7. DneKkTponus.
Temartuka mabopaTopHbIX padoT (3a0uHas Gopma oOydeHus):

4

Peaxiuu noHHOro 0OMeHa.
DIIEKTPOIH3.
[Tpumeps! 3apannii 15 1abopaTopHbIX padoT (1 Bcex hopm oOydeHHs):
3aganue 1
[IpencraBsre pa3zBepHyThiii oTBeT. K 2 Mu pactBopa cynbdara menu (II) B mpoOupke
no0aBbTe Takoil ke 00bEM pacTBOpa enkoro Hatpa. Uto Habmonaere? CocTaBbTe MOJNEKYISIPHOE U
MOHHOE YpaBHEHHUs peakuuu. PaccmoTpute €€ ¢ mo3ULMi OKUCIEHUSI-BOCCTAHOBIICHHUS. MOKHO JI1
OTHECTH peaKIM1 0OMEHAa U 3aMEeIIeHHSI K OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIM?
3aganue 2
[IpeacraBere pa3BepHyThIl OTBET. B mpoOupky Haneiite 4-5 M pactBopa cyabdara meau
(IT) m omyctute B He€ Kycouek skeneza. OctaBbTe NMpoOUpKy B mratuBe Ha 1-2 mMuH. CocTaBbTe
YPaBHEHHUS PEAKLIUU U PACCMOTPUTE €€ C MMO3ULIUN OKUCIIEHUS-BOCCTAHOBJICHHUS.
3aganue 3
[IpencraBsre pa3BepHYTHI 0TBET. OMYCTUTE CTEKISHHYIO MAJIOYKY HAa YETBEPTh B COJSHYIO
KucaoTy. Bropyro nanouky onyctute B pacTBop aMMuaka. [logHecute cMOUYEHHBIE KOHIIBI NTAJI0YEK
omu3ko npyr Kk Apyry. Uro HaOmromaere? MOXKHO JIM TOBOPHTH 00 MOHHOM B3aWMOCHCTBUU
BELIECTB B JAHHOM JKCIIEpUMEHTE?
3aganue 4
[IpencraBere pa3BepHYyTHI OTBeT. B mpoOupky ¢ 2 M pacTBopa THIPOKCHIA HATPHS
HasieiiTe 3-4 KamM cnupToBOro pactBopa (enondranenHa. Uro Habmomaere? 3atem 100aBbTE
HECKOJIBKO KareJb COJISTHOW KUCIIOTHI 10 00eCIIBEUNBaHUS PacTBOpa.
3amanme 5
[IpencraBere pa3BepHyThIl oTBET. B mpoOupky Hanelite 2-3 Mi pacTBOpa XJIOpHJA WIH
cynb(ara nuHKa 1 106aBsre 7-10 Kamenb pactBopa ménoun. B3bonTaiiTe coaepxumMoe IpoOUpKH.
Yro nabmomaere? Jlob6aBbTe B HpoOUMPKY Takoi ke 0OBEM pacTBOpa CEpHOW KHUCIOTHL. YTO
HaOrogaere?
3aganue 6
3axMuTe B MeTaJUIMYecKue UMbl HeOombmoi kycouek Mena (CaCOs3) u mpoxanuBaiiTe

N —

€ro HEeCKOJIbKO MHHYT HaJ TJIaMeHeM CHHpPTOBKM. Ha kakue BemiecTBa paszmaraeTcsi kapOoHAT
KaJIbLUs IIPY HarpeBaHuu? 3aluIINTe YpaBHEHUE PEAKIINH.

3aganue 7

B otnmenpHBIX mpoOHpkax wuccheayiTe oTHommeHue okcuaa kanplmsg (CaO) K consHOM
kucinore (HCL) u menoun (NaOH). B uem oH pactBopsierca? Hanummre ypaBHEHHE peaklUU.
AHanmornuHble OMNBITHI TpoBeauTe ¢ okcuaoM wmeau (CuQO). ChenaiiTe BBIBOJ O CBOWMCTBax
OCHOBHBIX OKCHIOB.

3aganue 8

[Tomecture B MpOOUpPKY HEOONBIIOE KOJUYECTBO KPUCTAJUITMUECKOTO aleraTa HATpUs U
npuwieiite pactBop cuibHOM conssHOM kucioTel (HCL). [lo xapaktepHoMy 3amaxy OINpEeuTe
oOpa3oBaHne YKCycHOM KHCIOTBl. CocTaBbTe ypaBHEHHE peakuud. Kakum MeToioM moiyueHa
YKCYCHasl KMCJIOTA.

3aganue 9

[TpuroroBbTe 2M (nByMOsHBIN) pacTBop NaCL.

3ananme 10

[TpuroroBete 15% Xmopuaa HATPHS.

Kpamxue memoouueckue ykazanus
Pesynsrathl, nomydeHHbIE B X0/I€ KCIIEPHUMEHTA JI0JDKHBI OBITh 0()OPMIICHBI B BHJIE OTYETA.



CTyaeHTOM TOJKHBI OBITh TOJATOTOBJICHBI OTBETHI HAa KOHTPOJBHBIE BOMPOCHI MO TeMaM padoT
MpaKkTUKyMa, perieHsl 3aaanus JlabopaTtopHOro mpakTUKyMa (CM. pabodyro mporpamMmy, pasiesbl:
5.2 CopaepkaHue pas[enoB U TeM AMCHUIUIMHBL, 6. MeToauueckue yka3zaHus 1O OpraHHU3aIiH
W3YUYeHUs AUCIUIUIMHBI (Moyssi)). [Ipu moucke oTBETOB Ha BOMPOCHI PEKOMEHI0BaHA OCHOBHAS U
JOTIONIHUTENIbHAS JIUTepaTypa (CHHCOK JIMUTEepaTypbl IMpeAcTaBieH B paboueil mporpamme

JUCIUTIIUHBI).
Hkana OUYEHKU
Orenka Bamner*  [Onucanue
CTymeHT IeMOHCTPHpPYET C(hOPMHUPOBAHHOCT KOMIIETEHIINH, OOHAPYKHBAET BCECTOPOHHEE, CHCTEMAaTHY
5 4 €CKOe ¥ IIy0OoKOoe MOHUMaHHe YIeOHOTO MaTepHaa, HOJHOCTBIO ChOPMUPOBAHEI YMEHHS U HABBIKH TIPU
BBINIOJIHEHHUH JIAOOPAaTOPHOIT paboThl, 0pOPMIICHHH PE3yJIbTaTOB M 3allUTe OTYETA 110 JabopaTopHoii pab
ore. Bce 3amaHus ocBoeHBIL.
CryzmeHT JeMOHCTPHPYeT CHOPMUPOBAHHOCTE KOMIICTEHIIMHU Ha CPSIHEM YPOBHE: OCHOBHbIC 3HAHHUSI OCB
4 3 OCHBI, yMCHHS M HABBIKU [IPH BBINOJIHEHHUH J1a00paTOPHOI paboThl, 0pOPMIICHHH PE3yJIbTATOB U 3aILUTE

OoTYCTa 110 na60paT0pH0171 pa60Te C(i)OpMI/IpOBaHLI. Bce 3aganus OCBOCHBI, HO JOITYCKAalOTCsI HE3HAUNUTCIL
BHBIC 0H.II/I6KI/I, HETOYHOCTH, 3aTPYAHCHUA TP aHATTUTUYCCKUX ONCpalUIX.

CTyzeHT JeMOHCTPUPYeT ChOPMHUPOBAHHOCTH KOMIIETCHIIH Ha 6a30BOM ypOBHE: B X0J1¢ KOHTPOJIBHBIX
MEPOTIPHUATHI JOMYCKAIOTCS 3HAYUTEIIbHBIC OIIHOKH, CTYICHT UCIIBITHIBACT 3HAYUTEIIBHBIC 3aTPy JHCHUS
3 5 TIPY IIEPEHOCE 3HAHUH Ha HOBBIC IPAKTUYECKUE CUTYallMH. YMEHHS M HAaBBIKU IIPH BBIOJIHEHHH J1a00paT
opHoii paboThI, 0hOPMIICHHH PE3yJIbTAaTOB U 3aIIUTE OTYETA MO J1abopaTopHOi paboTe chOpMHUPOBaHBI H
II0JIHO, B OTYETE OTCYTCTBYET CTPYKTYpa, HEKOPPEKTHO C(HOPMYIIHPOBAHBI BEIBOJIBI.

CTyzeHT JeMOHCTpUPYeT ChOPMHPOBAHHOCTH KOMIIETCHIINH HA YPOBHE HIKE 0a30BOT0, MPOSBIIETCS HE

2 1 - M
JOCTaTOYHOCTh 3HAHUH, YMEHHI ¥ HaBBIKOB

1 0 HpOSIBJIS[eTCSI TIOJTHOC WJIN HNPAKTUYICCKU IOJIHOE OTCYTCTBUC 3HaHPII71, yMeHI/Iﬁ Y HABBIKOB

*[lIkana OIEHKH IO OTACIBHOW JIa0OpaTOpHOW paboTe IUCHMIUIMHBI (ouHas Qopma
o0yueHwus - 7 1abopaTtopHbIX paboT; 3a0uHas popma oOyueHus - 2 pabOoThI)

5.4 Ilepeuens TeM pedepaToB

Tema pedepata « TUITBI XUMHYECKOW CBSI3H

Kpamxue memoouueckue yxazanus

Pedepar momxeH ObITh 0GOpPMIIEH B COOTBETCTBHE C YCTAaHOBJICHHBIMH TPEOOBAHHSIMU
TpeboBanus kK 0hOPMIICHHIO TEKCTOBOM YaCcTH BBITYCKHBIX KBaTU(UKAMOHHBIX paObOT (IIPOEKTOB),
pedepaToB, KOHTPOJIBHBIX pabOT, OTYETOB MO MPAKTUKAM, JJaOOpaTopHbIM padoram. CTpyKTypa u
npaBuna  opopmienus.  CK-CTO-TP-04-1.005-2015. TlucemenHnbiii  pedepar  sBusercs
00s13aTesIbHON PaboTOM N HEOOXOJUMBIM YCIIOBUEM ISl CIaYH JUCLUTUINHBL.

O0bem pedepata — 15-20 crpanmm. Pedepar sBaseTcss y4eOHO-HCCIIECTOBATEIIBCKOM
pabotoii. bonee 50 % Tekcra pedepara IOMKEH COCTABIATH OPUTHHAIBHBIA aBTOPCKHM TEKCT.
[TpoBepuTh TEKCT Ha IJIaruaT MOXKHO Ha caifte http://antiplagiat.ru/. Ctpykrypa pedepara. Pedepat
JIOJDKEH COCTOSITh M3: THTYNA, COJEPYKAHHS C YKa3aHWEM CTpaHUIl pasaesioB pedepara, BBEICHHUS
(OTpa3uTh AaKTyambHOCTb TEMBI, €€ BAXKHOCTh JJS TOHMMAaHHUS XUMHUYECKHX IPOIIECCOB,
NPUHAIICKHOCTE K (PyHJZaMEHTAaIbHBIM TOHATHSM XUMHH, OOO3HaYMTh WEIW U 3aJa4d
MMMCbMEHHOU pabO0ThI), OCHOBHOM YaCTH, COJEPIKAIIEH HECKOILKO Pa3/eiioB/TiIaB (B KOHIIE KaXIOu
IIaBbl/pasfena — KpaTKhe BBIBOJbI), 3aKitoueHUs (0003HAYUTh BBIBOJABI, KOTOPHIE JOJKHBI
COOTBETCTBOBATH 3a/iadaM Pa0OTHI; TOCIIE BBIBOJOB OOOOMIMTH M3YYEHHBI MaTEphal, IMOJABECTH
UTOTU pabOThl, OCHOBAHHbBIC HA aHATN3€ 3aKOHOB XUMHH, PACCMOTPEHHBIX, CUCTEMATH3UPOBAHHBIX
U TIIATENIbHO M3YYEHHBIX MpHU paboTe C JIUTepaTypoil), CIUCKa JHUTEpaTypsl (HE MeHee S5-Tu
HCTOYHUKOB). PedepaTsl CTYACHTOB TOIKHBI OTINYATHCS.

ILlxana oyenuxu

Ormenka Bamnsr Onucanne

CTyZAeHT IeMOHCTPUPYET CHOPMHUPOBAHHOCTh KOMIIETEHIIMHM Ha UTOTOBOM YPOBHE, 00HAPyKHBAET BCECTOP
OHHEe, CHCTeMaTHIeCcKoe 1 ITy00Koe 3HaHHe y4eOHOro MaTepHana, yCBOWI OCHOBHYIO JIUTEPATypy U 3HaK
5 3 OM C JOTIOJHUTENBHOH TNTEepaTypoii, peKOMEHIOBAHHOH MPOrPaMMOii, yMeeT CBOOOHO BBIIOIHSTE MIPAKT
HYECKHE 3aaHMs, IPeTyCMOTPEHHbIE TPOTPaMMOH, CBOOOIHO ONEpUPyeT TPHOOPETEHHBIMH 3HAHUSIMH. O
(bopmiieHne pedepara U ero OpUrHHaIBHOCTh COOTBETCTBYIOT YCTAHOBJICHHBIM TPEOOBAHHSIM.



http://antiplagiat.ru/

CTyzmeHT IeMOHCTpUpPYeT COPMHPOBAHHOCTH KOMIICTCHIINH Ha CPEIHEM YPOBHE: OCHOBHBIEC 3HAHHS OCBOE
4 2 HBI, HO JIOMYCKAIOTCS HE3HAYUTEIbHBIE OITMOKH, HETOUHOCTH, 3aTPyJHEHHS IIPH BBINOIHEHUH aHAIN3a JTUT
epaTypbl, IepeHoCce 3HaHHUI U Ha HOBbIE, HECTaHAAPTHBIC cuTyauun. Pedepar opopmiieH ¢ He3HAYUTEIbHBI
MU 3amedaHusIMH. OpUTHHAIBHOCTE pedepaTa COOTBETCTBYET YCTAaHOBIEHHBIM TPEOOBAHHSM.

CTyIeHT IeMOHCTpUPYeT c(hOPMHUPOBAHHOCTb KOMIIETCHIIMHM Ha 6a30BOM yPOBHE: B X0/ KOHTPOJIBHBIX M€
PONPHATHIA IOMYCKAIOTCS 3HAYUTEIbHBIE OLIMOKH, IIPOSIBIISETCS] OTCYTCTBHE OTJACIBHBIX 3HAHUM, CTYICHT
3 1 HCTIBITHIBACT 3HAYUTEIIBHBIC 3aTPYIHEHNS [IPU OTIEPUPOBAHNY 3HAHUSMU IPH X IIEPEHOCE Ha HOBBIE CUTYa
nun. Pedepar odpopmiieH co 3HAUNTENbHBIME 3aMedaHusIMA. OPUTHHANBHOCTH pedepaTa COOTBETCTBYET YC
TaHOBJICHHBIM TPEOOBAHUSIM.

CTyzmeHT IeMOHCTpUpyeT ChOPMHUPOBAHHOCTH KOMIIETEHI[NH HA YPOBHE HIKe 0a30BOT0, MPOSBIAETCS HEZIO

2 0,5 cTaToyHOCTh 3HaHMH. OpopmieHue pedepara v ero OPUTHHATBHOCTH HE COOTBETCTBYIOT YCTAaHOBJICHHBIM T
peboBaHUsIM.
| 0 ITposiBISETCS MOJIHOE MIIM NPAKTHYECKHU MOIHOE OTCYTCTBUE 3HaHui. OdopmieHue pedepara 1 ero OpUruH

AJIBHOCTb HECOOTBETCTBYIOT YCTAHOBJICHHBIM TpeGOBaHI/IﬂM.

5.5 IIpumep pa3HOYPOBHEBBIX 33/1a4 U 3aaHUH

IIpumeps! 3agau:
3agava 1.

CocraBbsTe CXE€MYy YpPaBHEHHSI OKHCIUTEIbHO-BOCCTAHOBHUTEIIBHOW PEAKIMU, HAYLIEH IO
cxeMme

KMI’IO4 + H3PO3 + HzSO4 — MI’ISO4 + H3PO4 + KzSO4 + H20

3agaua 2.

CocraBsTe CXEMy YpaBHEHHSI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOM pPEAKIUU METOAOM
AJIEKTPOHHO-UOHHOTO OajaHca, MPOTEKAIOIIETO B MICJIOYHOU Cpejie:

KMHO4 + KN02 + KOH — K2M1'104 + KNO3 + HzO

3agaua 3.

CocraBsTe CXEMYy YpaBHEHHSI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOM pPEAKIUU METOAOM
AJIEKTPOHHO-UOHHOTO OajiaHca, MPOTEKAIOIIETO B KUCIION Cpeie:

KMnO,4 + H,S + H,SO4 = MnSOy4 + S + K,SO4 + H,O

3anaua 4.

CocraBpre CXeMy YpaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIHLHON pEakUuu METOJO0M
AJIEKTPOHHO-MOHHOTO OajaHca, MPOTEKAIOIIET0 B HEUTPAIbHOM Cpeie:

KMnO,4 + KNO, + H,0O — KNOj3 + MnO, + KOH

3anaua S.

CocraBpTe CXEMy TaJIbBAaHUYECKOTO DJJIEMEHTA, B KOTOPOM DJJICKTPOJIAMH SIBJISIOTCS
MarHueBasi 1 IMHKOBAs MJIACTUHKU, OMYIIEHHbBIE B PACTBOPHI MX HOHOB C aKTUBHOW KOHIIEHTpaLUen
Imons/n. Kakoil Metann siBisieTcs aHo10M, Kakoi katofgoM? Hamumnre ypaBHEHHE OKUCIUTENbHO-
BOCCTAaHOBUTEIHHON PEAKIUU, MIPOTEKAIOUICH B 3TOM rajJbBaHUYECKOM JIEMEHTE, U BBIYUCIUTE €r0
SJ1IC.

3amgaua 6.

Kakas macca Meau BbLIEINTCA HA KaTone NpH AiekTposnse pactBopa CuSO,4 B TeueHuu 1y
npu cujie Toka 4 A?

3amaua 7.

B 600 cM3 BOJbI pacTBOopeHo 30 r BemecTBa. Beruncinre MaccoByro AOJIO BemiecTBa B %
(IpOLEHTHYI0 KOHIIEHTPALIUIO)

3amgaua 8.

[Tnotaocts 40% pactBopa HNO5 pasna 1,25 r/cM>. PaccunTaTh MOJSPHYIO KOHI[CHTPALIHIO
3TOTO pacTBOpa.

3amaua 9.

VYpaBHSANTE CIAEAYIOUIYIO CXEMY PEaKIiu, UCIONb3Ysl METOA MOHHO-3JIEKTPOHHOTO OaliaHca.
VYKaxxuTe oOKHCINUTENb U BoccTanosutens K,Cr,O7 + HCl — CrCly + Cl, + KCI + H,O.

3amaua 10.

VYpaBHsiTE CAEAYIONIYIO CXEMY PEaKIUU, UCTIONIb3YsI METO MOHHO-3JIEKTPOHHOTO OaaHca.




Vkaxure okucaurens u BocctanoButens. KBrOs + FeSO4 + H,SO4 — Fey(SO4)5 + KBr +H, 0.
3amaua 11.

Cxonpko rpaMmmoB NaOH Hano B3sTh 1151 mpurotoiienus 0,5 e 0,02m pactBopa?

3apaua 12.

K 1am3 20% pacTBOpa rUIpOKCUa HATpHUsl, INIOTHOCTh KOTOporo 1,22 r/ems, npubasuan 10
IM> BOJIBI. BBIYHCIIHTE IPOLEHTHYIO KOHIICHTPALIHIO TIOTYYEHHOTO PACTBOPA.

3anaua 13.

N3 400 r 20% pacTtBOpa Hpu OXJaXJIEHUHU BbIAEIWIOCh 50 T' pacTBOPEHHOIO BEIIECTBA.
KakoBa maccoBas 1o octaBuierocsi pactsopa?

3amaua 14.

3anummuTe 3IEKTPOHHBIC KOHPUTYpaIuu cienyomux noHoB: Cl7; Ca®"; APY; 07~

3amaua 15.

3anummuTe TpUBEAEHHBIE HUXKE CXEMbI, 3aMEHHB BOIPOCHUTEIIBHBIA 3HAaK Ha
COOTBETCTBYIOIINI CUMBOIL: LUy, OYKBY, 3Haku "+" umu "-":

1. Ba? - %6 — Ba?*

2.BrY... % — Br

3.2-28 — St

4.80+28 — 2

5.Fe?-& — Fe’*

Kpamxue memoouueckue ykazanus

3ajaun 1O AMCIMIUIMHE BBIIAIOTCS KaXKJIOMY CTYIACHTY WHAMBUIYyalbHO. BapuaHnTtsl 3amaq
npeactaBieHsl B yuyeOHoM mocobun T.K. Mwuxampuenko. Xumus: 3amaqd, YNpaXHEHUS U

KOHTPOJIbHBIE 3a/1aHus 110 001eit xumuu. — BraguBocrok. Uznatenscreo BI'YOC.
IlIxana oyenku

OrneHka Bammer* Omnucanne
5 ) Bce pacueTs! BBITOTHEHB! IPAaBHIBHO, CTYACHT MOXET OOBSICHUTD (DPM3NIECKHI CMBICT ITOTYICHHBI
X Pe3yJIbTaTOB, CHIEIATh BBIBO
4 | Bce pacueTsl BEIIOIHEHBI IPABUIIBHO, CTYAEHT MOKET OOBSICHUTD (PU3HYECKUHA CMBICI ITOTYICHHBI
X Pe3yJIbTATOB, HE MOXKET CHEIATh BBIBOJ
3 0.75 Bce pacueTsl BBIIOIHEHBI IPABUIIBHO, CTYAEHT HE MOXKET OOBSICHUTD (PH3MIECKHH CMBICI ITOJy4eH
’ HBIX Pe3YJIbTaTOB, HE MOXKET CJIENIaTh BEIBOJ
2 0.5 PacueThl BEITTOITHEHEI HEIIPpaBUJIbHO B OT)IeJ'IbHOﬁ 4acTu 3aJa4u, B CBA3U C YEM II0JIYUCH HeBeprlﬁ
’ pe3ynbraT
1 0 PacueTs! BBIIONIHEHBI HEMPaBUIBHO

* Kpurepuu OLIEHKH OTAEIbHOI 3anaun (Bcero 12 3amayq)

5.6 Ilpumepsl 3a1aHUH JJIS1 BBINIOJTHEHNS] KOHTPOJILHBIX padoT

KonTponpHast pabora mpexycMapuBaeT pelleHHe 3ahad 1o BapuaHTaM. KoHTposibHas
paboTa npeaHa3HaYeHa CTYACHTaM 3a09HOH (PopMbI 00ydeHus

BapuaHTBI KOHTPOJIBHBIX 3a/IaHUK TIpeACTaBiIeHbI B yueOHOM nmocooun T.K. MuxanbueHko,
JL.B. benoyc Xummus: [Ipaktukym 1o oOmeid M HEOpraHM4eckod XUMHHU. — BiaanBoCTOK.
MznarensctBo BI'YOC. (cm. c1p. 35).

Kpamxue memoouueckue ykazanusi

Kaxnplii CTyIEHT BBINOJHAET BapUaHT KOHTPOJBHOTO 3aJjaHus, OOO3HAYCHHBIH JBYMS
nocienHuMHu  mUdpamMu  HOMEpa  CTyaeHdeckoro Owmiera (mmdpa). Hanpumep, Homep
cryaenuyeckoro ounera CT-03-235, nBe nociennue uudpsl 35, UM COOTBETCTBYET BapUaHT 35.

IlIxana oyenku

Orenka Bamner Omnucanue

Bce pacdeTs! BEIOIHEHBI IPABUIBHO, CTYAEHT MOXKET OOBSICHUTH (PU3HIECKUH CMBICI ITOTYICHHBI
X pe3yIbTaToB, CIENaTh BBIBOL

5 47

4 38 Bcee PacUCThI BBIITOJIHEHBI IPABUJIBHO, CTYACHT MOKET OOBSICHUTH (1)PI3H‘I€CKPII>‘I CMBICJT TTIOJTYyYCHHBI
X pE3yJapTAaTOB, HE MOXKET CACJIATh BHIBOJA




Bcee PacUCThl BBIIIOJIIHEHBI IPABUJIBHO, CTYACHT HE MOXET OOBSICHUTH (1)H3H‘{eCKHﬁ CMBICJT IOJIYUCH

28
HBIX PE3yJIbTaTOB, HE MOXKET CIIEIaTh BBIBOJ

10 PacueTs! BBINOIHEHBI HETIPABUIIGHO B OTAENBHOM 9acTH 3a1a4H, B CBS3U C YeM ITOJy4eH HeBEpHbIH
pe3ynbrat. [IpaBunsHO pemeno 10 mpoueHToB 3a1a4y

0 PacueTs! BBINOJIHEHBI HENTPABIILHO
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