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1.OBBEM AUCUHHUIIINHEI

Beero: 3 sauernpe CAMHHLEL TPy a0eMKOCTH (108 aKaaeMuuecKux 4acoR)

Dopma obyyenns

Bun yueonoi padoTe

AyanTopHue 3AHATHA
(Bcero 4acoB),
B TOM Yyuege:

Jlexuuy
Jlaboparopuiie padoTh!
Camocrosrennnag pabora

(Bcero acoB), B ToM umce:

Ioaroroska SK3ameny
KouTponbras padoTa
Hpyrue ;M,Z[‘bl CE]MOCTBHTGIII;HOE
paboTkl

Bun NPOMERYTOYHOI]
aTrecTaunu (3aver, IK3aMen):
Obmas TPYAOeMKoCTh
AvCuunInNBL 1 Tpyaoemkocry
110 cemecTpam B yacay:

IK3aMeH

108



2.MECTO JACHATITUHBI .
B CTPYKTYPE OBPA3OBATEJIBHOI] ITPOI'PAMMBI
B cootserctrue co crainapramMu ®I'OC BO crenmarmirera:
23.05.01 Hazemupie TPaHCIOPTHO-TEXHOIOIHYECKHe cpencrea (ABromoOmmu TPaKTOPEI),

IUIOI0TBOPHOK TBOpUecKoii HEATeNIBLHOCTH GaKaiaBpa o6kx HallpaBlICHuI],

Conepixanne mueunnmmmny, OcHoBHbIE pasjens

OcHoBHble TOHATHS W 3aKOHBI XHMHH, CTpoenue aTOMa, peaKIHOHHAS CHOCOOHOCTL
BELUECTB. DNEMEHTH XUMHYECKOH TCPMOJMHAMHKH g KHHETHKH, TEOPHS M mHpakTHka
PAacTBOPOB, sMeKTpOXHMHYeCKHe TIPOLECCHI, XHMHS 3JIeMeHTOR, SJIEMEHTBI OPraHUYeCcKOl
XHMHH ¥ OpraHHueckue HOIMMEPHBIE MaTepHatbI

TpeGosanna i BXOXHLIM 3HaHMsIM (BXomHpiey SHAHUS, YMEHHMS M TOTOBHOCTH
oOyuarouerocs: mus YCHEILHOTO OCBOCHHUS Kypca CTYICHTBI OJDKHBI HMETh GazoBkie 3HaHus
dyngamenTanbbIx Pa3nesioB ecrecTBeHHBIX 1 MaTeMaTHYeCKHX Hayk.

Tempr  kypea cojJiepxar CHCHHAIH3UPOBAHHYIO uHdopmanmo n CIIOCOOCTBYIOT
OCBOCHMIO B JajbHelIem IIPODECCHOHATBHBIX AHCHHIUTMH ipodeccHOHAbHOrO HKIA |
POecCHOHATLHOTO MuKITa MardCTepcKoii MoroToRKH.

Pesynomamp 00yuenun ducyunaumny HEOOXOMMEI 171 Gojree rIy60KOro ocBoeHms
COACPIAHNA  HpodecCHOHANBHBIX AUCIHUIUIEHE, @  Takke g OBIIAJICHHS
obmenpogeccHonanbubMy 1 npodeccuonatsHBIMY KOMITETeHIHAMHU,

3. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHHS]

e u 3anaun ocpoenny AHCHHILTHHBI

Lenbio  usyvenus AUCHHIUTHHBL «XUMHS»  sBIseTCs yriybrienue umerommxcs
TIPEACTABNECHHH U MONydYeHHe HOBLIX SHAHUH W yMEHWit B o6nacTy XHMHH, 0€3 KOTOphIX
HEBO3MOXKHO  pelIeHHE COBpPEMeHHbIX TEXHOJIOTHYECKHX, 3KONOrHUeCKHx i CBIPBEBBIX
pobem.
3amaun kypea:

*  ®Dopmuposanme y CTYACHTOB 0fwIEro XuMHYeckoro MHPOBO33PEHAS H PasBHTHs
XHMHYECKOI0 MBIIIIEHHUS. .

* VYcBoenne 00BEMa  3Hammii IO XHMHH, HEOOXOJUMBIX AT U3yYeHHs
IPOGCECCHOHANBHBIX TUCIIHILTHE.

®  O3Hakomienue CTYICHTOB ¢ MHOTOOOPA3HEM XHMHUYECKHX CHCTEM, IIPOSIBIICHHEM
XHMHYECKHX 3aKOHOB B OKONOIHYECKHX 1 TIPOM3BOLCTBEHHEIX Mpomeccax,
BBIICTICHACM W HIeHTH(UKAIHEH XuMUdecKix BCIIECTB, a TakKe NpPUMEHEHHEM
XHMHYECKUX [POLIECCOB U 3aKOHOB B COBPEMEHHO TEeXHUKE M TEXHOIOrHI,

KOMHSTCHHHH, Q)OpMpreMBIe B pe3yJlibraTe OCBOCHHS AHCLHHTIIMHEL;

Horst 23.05.01
CHOCOOHOCTBIO K abcrpakTHomy MBIILICHUIO, AHANIM3Y, CHHTE3y (OK-1)

CIOCOOHOCTLIO K CamMo00pa3OBaHUIO M HCHOAB3OBAMIO & VPAKTUYECKOH NICATENbHOCTH HOBBIX 3HAHMI H
YMCHHH, B TOM wuMcie B obnacrax 3HaHHH, HerocpencTBeHHO He CBS3AHHBIX €O cohepoii
npogeccronanbHoif resTensnocTy (OITK-4)

CHOCOBHOCTRIO  caMOCTORTE IbHO WIH B cocTaBe rpynmel ocymecrsisty HAYYHYIO  JesTe/IbHOCTS,
PEAIH3Y A crielmanbHble cpeneTra u METOZbI MOMYYEHNS HOBOTO 3HAHMS (OITK-6)



3HaTe;

0azoBLie 3HaHuy bynaamentanpHpy Pasnenos xump, Peanusys cneumaspype cpeacTsa u
METOJBI TI0NYYeH s HoBorO 3Hanus (OK-1)

Ymers:

NpUMEHATL B cepe npodeccHonanp o ACATCTBHOCTH  HOBBIe SHAHUA U ymenus ¢
HCHO/IB30BaHKEM CCTCCTBEHHOHAY YK X Mozeneit (OITK-4)

Baaners :

CNOCOOHOCTEIO K camoobpaszoBannio HCIIOTb30BaHui0 g NPAKTHYECKOj} ACATENBHOCTH
CCTECTBEHHOHAY YHLIX MOAEneH (OIlK-6)

4. COI[EP)KAHHE ﬂl/lCLll/IHJH/IHbI
4.1. qu6H0-TeM:1Tnl|eclmﬁ nian

PyGex

Konmnuecrgo HacoB KOHTAKTHO
paboTh ¢ TIPENnoiaBaTe ey

Haumenosanue pasznena, Temp;

Beenenue, OcHoBHble MOHATHS Y
3aKOHBI XUMKK
MCXo, Crpoenne aroma.

Ounas popma 3aounas dopma
Xumuveckas CBSI3L 1%

JIK JIb JIK JIb
4
MEKMOICKY TpHpIe B3auMozelicTRug

DeMeHTh] XHMHYECKO]
TEePMOAHHAMHKH
XuMuueckas KHMHCTHKA,
XHMHueckpe pPaBHoOBecHe, Kartanys

PyGex |

PyGex
2

Pacrsoph

PyGesx

5
J

4.2. Cooeporcanye JAeKuu;

Tpynoem Tpynoem

Haumenosay

KOCTb, KOCTb,
He pazgena.

pe o Hanmenosanye y COAepKanue JeKiuy 4acel 4ackl
MbI

Tem (3a04Has

AHCLMITITHH ]

[cxn.
Crpoenue
aroma,
Xumuueckas
CBSI3L H
MEIKMOIEKY T
APHbIe
B3auMoeiicT

3ﬂeKTp0HHoe CTpOEHHE artoma CHCTEMATHKE
XHMHYECKHX 31eMeHToR, KBaHTOBO-MGXélHH‘ieCKaS{
MOJZenbL  atoma, Crpoenne MHOTO3IEKTPOHHBIX
aromos. [lepuoanyeckay Cucrema JI. M. Menneneers
" H3MeHeHHe cBojicTR JJIEMEHTOB M KX COC/IMHEHHH,
XHMHueckas CBSI3b., OcHOBHBIE THIIBI
XaPAKTePHCTHKH CBsI3y,







o .

P] Bsenenne, 1. Knacc: HEOpranuyeckux coenunenms.
OcHogHEple 2.Onpenienenne MOJIIPHOI Macep
3aKOHBI XHMMY IKBHBAIEHTA MeTan g,

Ncxo,

Ctpoenne atoma
XuMmuyeckas
CBA3b H MeMO-
JEKYIsIpHEIe
B3aUMoOIelicTBY S
DteMenTh
XHMHYeCKO}i
TepMOﬂHIiaMPﬂ(L
XuMuueckay
KHHEeTHKa,
XUMHueckoe
paBHOBecHe,

3.Ctpoetrue aroma. [Teproanyeckay
XHMHYECKUX 9/1eMenTop,

4. Tung; XHMHYECKOI cBs3y i CTpoenne monexys
Py6esxupiit KOHTpOE No| (luac)

CHCTeMa

5. Xumnueckas TEPMOAHHAMMKa

— aamme RS
6. Xumnuecray KHHeTHKA

7. XuMuueckoe paBHOBecHe

Pybesxniii KOHTponb No2 (2 yaca)

Karams
P35 Pactropu 8.Pac1‘Bopm SNEKTPOMHTOR 2
9.Konuuectsenpi COCTaB pacTBopos
10.Xumust o (Onpenenenye KECTKOCTH BO/Ib1)
P6 DnexTpoxumuye | | 1.OKHCHHTCHLHO~BOCCTaHOBHTe.TIBHbIe peakiuu 8 2
CKHE npoLece; 12.3nexTpo aupre NOTEeHIHATR] 1%
MICKTPOABIIKY ILHe Chpjip; | Dnexrpous,
13.Kopposzus METa108
LPy6excuprit KOHTpOsIL No3 (2 yaca)
| P7 Oprannueckye 14.Pacniosnapanye BOJOKOH,  mmactmace | 2
TOJIMMEpHble TOJIMMEpoB.

MaTepuaspl

S.METO,HI/IlIECKI/IE YKA3AHHSI IS OEY‘{AIO[HI/IXCH
1O OCBOEHHIO JAUCHMUITIIMHE]

[pu [IPOCHYIIHBAHKN fekipji PEKOMEHLYeTCS B koHCnekTe OTMEYaTh BCE BaskHpie
MOMEHTBI. Ha KOToppix 3a0CTPAET BHUMAHHe fipenodasarens. B uacthocTy Te, KOTOpbIe
HAlpaBIeHbl Ha kayecTre o BbINOIHEHHE COOTBETCTBYIOME]] 11abopaTopHoii paGoTs.

Hpenouapare ey 3aIlIaHUPOBaHO MCLONE30BaHKe npyn yrenyy JICKLUHH TexHoMoriy
npobrneMuoro 00yvenus p JHCKYCCHH, Hosromy pexomenyeTes buxcuposarp st cebs



3anorom KavecTBennorg BBINONHEH Wy 1abopatopHpix pabot  apusercy
CamocTosTe b Hay MOATrOTOBKA Kk Hum HaKanyne nyrey MOBTOpeHus matepuanop JCKLIHI,
Pexomennyercy TIOArOTOBHTL  Bonpock) o HCACHBIM  MOMeHTam g 00Cynuts ux ¢
fIpenonaBatenem B payaye Taboparoproii padoThI, KOJUTeKTHBHOrO B3anMozelicTays,
pasbopa KOHKPETHBIX cuTyarmi, [oaromy TIPHBETCTBYETCS IpymoBog METON BbIMomHEeHHy
1abopatopHeix pador, a rakke B3auMoouenka u o0cynnene PE3YILTATOB BhmMONHenyy
nadoparoproii paboTer  u HoJIyaeHns  Boicokoij OUCHKH 10 pesynnTaran OCBOeHHy
MHCLHITTHH I,

Hns texyuero KOHTpo/s ycnesaemocTy AT OUHOH  hopmp) obyuenus HCnone3yerey
Ganano-peﬁmHmBaﬂ CHCTeMa OueHKH, [osromy HacTosaTensHo PeKoMennyeres Tmarenpyo
npopabarsisary MaTepHan aucuunnyL pu camocroatensuol paBore, yuacrpopary, BO Bcex
hopmax obeyskaenns M B3anMOeHCTBIS, Kak ya JICKIHMsX, Tak u ya 71200paTopHEIX 3ansTHsX B
HETAX JtyynIero ocgoenyy MatepHana u nonyyenpy BBICOKO# onenku no Pe3yibTaTam ocpoenug
JMCUHMITITHH b

NOArOTOBKY K py6exnomy KOHTPOMMO  (ans oygoj (hopmer obyuenus), BBINOJIHEHHe
ROHTPOMILHOI paGoTy, (s 32040} (Popmei oﬁyqunq)
PeKOMGH;IyCM&H TpyJl0eMKoCTh CAMOCTOATENbHOI paGoT fTpeACTaBeHa B TaGimye:

Peromerno CMbl

B Tpynoen | Tpynoem

KOCTE,

i KOCTB,

CaMoCTOsITe L O i,

a60Thi Ty enToR Haunmenosanpe y colepikanme 4ACK]

’ (CRCY (ounag HHas
popma) dopma

€l.] Meron BATGHTHBIX  cgsejy.
ubpummsanug. lonste ¢ MeTone
MOJICKY IS pHBIX opOuTasei. Crpoenne
CBOHCTBA pocTefimyy MOJIEKY 1
Cl -2PactBopp. Onpenenenue u
Knaccnpukansg pacTBopos. Pactsopp
HESIeKTpouTOR 1y HICKTPONNTOB.  Bonpe
PACTBOPBI 91eKkTponnTOR, DneKTponuTHyeckas

Yray6nennoe

H3yUeHne AMCCOLHaLng Bop,, Bosoponmeii NoKasarep.
Cl pasneinos, tem Honupre peakiuu B pactsopax. Koanouampie
AUCHHIINH B PACTBOPEI B nipupose 1 TEeXHHKE,
JIEKLITHOHHOTO

Cl.3 Xumuueckag TEPMOIMHAM K KA

Kypca

CL3 Metonbr  sanpry OT  KOpPpO3HH:
palnoHabHOe 1POCKTHPOBaKKe, 0GpaGorka
OKpyKaroweit cpepr, JIETMpOBaHue, coznanye
H30Hpyromx MICHOK Ha MeTaiax,
MICKTPOXHUMHYECKas  sampra. HMuruburops
KOpposup,




Hzyuenye
paszenos, tem
AHCUHMIIIHHEI He
BOLICINX B
JIEKLUHOHHDII Kype
H MpaKTHueckue
38HATHS

C2.1  Teopus XHMHYECKOro CTPOEHHS
OPTaHMYeCKUX coexuHenuj A.M.Bytneposa,
Knacendukauns  pearenrop H  peakuuii p
Opranuyeckod Xummp, Knaccupukaumus p
HOMCHKIIATYpa opranmueckyy COCMHEHUI,
C2.2CgoiicTaa MEPEexX0AHbBIX MeTaos, -
dlleMenTEl [V .y rpynn. Xumug
IEMCHTOB Kele3a. uX crnaop i XHMUYECKHe
COCAMHEHMA.  Xumus merannop HNOArpyIn
ME/IH U LIHKa
C2.3. Hegrs. NPHPOAHBIA ras.  crpoenpe.
XUMHYCCKHE  cBoficTa, [POMBILLIEHHBIe
CHOCOOB!  nonyuenns, HCTONIb30BaHue
HAPOHOM Xo03siicTRe,

C2.4. BMC y [U1aCTMACCI,

C3.1 Hodoomoska g Aabopamopmpim
padomam

(no 1 wac na Kadcooe 3anamue)

C3.2 Hodzomosrka x Pyoexcromy Koumponio
(110 2 yaca na kacprit pyGex)

C.3.3 Ha nucanue konmpoasnon padoms

C4.1 Noaroroska x IK3ameHy

Ioaroroska
AyAUTOPHBIM
3aHATHSIM

Honroroska «
MPOMEIKYTOMHOIH
arrectanuu’ o
JUCUHUIINHE
(3K3amen)

6. DOHJ] OUEHOYHbBIX CPEACTB

IS ATTECTALIUH 110 ANCUUNIIIMHE
6.1. Mepeuens OUEHOYHBIX cpeneTn

l.baneno-peittunronag CHCTEMA KOHTPOIS M oneHky AKANAEMHYECKOH aKTHBHOCTH CTYJIEHTOB
KI'Y (st ounoi bopmbr o0yyueHus)
2.PyGexhurit KOHTPOJIb 1.2,3 (ans ounoji (hopmer 00yuenmus)
3. Bonpocer IK3aMeHy
4.Kourposbnas padora (115 3a0unoji (Gopmel 00yyenus)

6.2. Cucmema 6MﬂbHQ-£c’l?ny{H;_0ﬁQ@ CUERKU pabombr cmydenmos no oucyunaune
Hanmeno Conepianue

BaHHe

Pacripen Pacnpedenenue 6anog sa -1t cemecmp

ejleHue lTocewse | Brmo Pabo | Py6exc Pybeac. | Pygeo. IK3aMeH
Oanon Hue JHCH | mana | rxoum- Koum- | Koum-

3a ACRYu U | we y nrabopa | poas Po6 | pone

cemecTp JIb 3amm | mop- Ne | Ne 2 Ne 3

1-it Ta oT HbIX

cemecTp YeTOB | 3qmg-

yueOHoit o musix

paGoTkl. nabop

pabo-



M3yuenne
paszenos, tem
JUCHHIUIHHBI He
BOLIE/IINX B
JeKLIHOHHBIH Kype
H IIPaKTHYECKHE
3aHATHS

C2.1  Teopus XHUMHYECKOro CTPOEHHS
OPTaHUYEeCKHX COeUHEHMI] A.M.Bytneposa,
KnaccHpuKanms pearentos g peakuuii B
OPraHHYecKOH XuMHH, Knaccudukanus u
HOMCHKJIaTypa OpraHHYecKHx COCIUHEHHH,
C2.2Caoiicrra TIEPeXOMHBIX  MeTamIoB, -
deMeHTH IV - I rpynn.  Xumus
SJICMEHTOB JKeJIe3a, X CILIABOB i XUMHYECKHeE
CoemuHenus.  Xumus Metamion HOATPyIII
MEJIH H [TUHKa )
C23.  Hedrs, TIPUPONHBIN ras.  cTpoenye,
XHMHYECKHE  CBOificTBa, IIPOMBIIITIEHHEIE
CHOCOOBI  moyyemus, HCTIOJIb30BaHHE B
HapoIHOM Xo3sifcTRe.
C2.4. BMC u miactmaccs,
C3.1  Hodzomoeka
Ppabomam

no 1 uac na kancooe 3anamue
(3.2 Moozomoska x Pybexcromy Konmpoo
(110 2 vaca na kaxpiif py6ex)
C.3.3 Hanucanue xonmy 06O
C4.1 Moxroropka 9K3aMeHy

[Monrorogrka x
AYIUTOPHBIM
3AHATUAM

naéopamopnsim

ITonroToska
IIPOMEKY TOYHOT
arrecranun® o

JAHCHHILIIMHE

6. ®OH/{ OLIEHOYHBIX CPEICTB

JJIsT ATTECTALIUHA 110 JAUCHHUILIMHE
6.1. ITepeuens OLIEHOYHBIX CpeacTB
1.Banbuo-peiitunropas CHCTEMA KOHTPOJIA M OLEHKH AKaNeMUYECKOHl aKTHBHOCTH CTYIEHTOB
KT'Y (nus oumoit opme 06ydeHns)

2.PyGescsiit kontpons 1,2,3 (st 04HOK (opmb 00y4eHus)
3. Bonpocsr k 9K3aMeHy
4.Koutponsnas paGora (s 3a09HOM (hopmer 00y4enus)
6.2. Cucmema OanbHo-peiimunzogoii OUEHKU pabombr cmydenmog no oucyuniune

Hanmeno Coznepxanue
BaHHe :

Pacnipe

eleHme

Oasion Hue

3a Nekyull u
cemectp JIF

1-i1

- cemecmp
PyGeswc | Pyéeoc. Pyb6eor. 9K3aMeH

ceMecTp
yueOHoH
paboTkl.



Dopmer H BH/IbI
Y4ebHOH  paBorp, JUs
HeYCreBaroLy
(BOCCT&HOBHBLUMXCS{ Ha
Kypce 00yuenus)
CTYAEHTOR JUTs
NoJIyYeHus
HELOCTaommx Gamios
KOHUe cemecTpa

B cayvae ecny npomedncymoynoy ammecmayuu nabpane CyMMa
Menee 30 6arnos y e Gotnoanens 6ce 3a0anyy, mo. cmyoenmy
HEOOX00uW0 GoINOHUmL ()()m)_'mume.':bubte 3a0anus, Qo KONy«
nocaednei (3auemnon) yedeny cevecmpa. pu smon HeoOx00umo
npopatomams Mamepuan  geex nponyyen i Aabopamopnvix
pabom.

Dopyw O0RO.tHUmeE N1 b1 sadanui (nasnavaiomes
npenodasameneny):

“Botnoanenue i rauume nponyuen sy abopamopupy padom (npy
HeCO3MONCHOC MY QONOAHUME 11020 nposedens nabopamopr o
pabome npenodasamen, Yemanasiusaem hopyy
QOROIHUME 1O 3a0anus  po memamure  nponyuenioy
nabopamopnog pabomu caMocmosmensio) — 9o 4.y banios,

~ Poxodicoeue pybescnoeo KOHmMpoas (6anne ¢ asucumocmu om
pyoeca),

Suksuoayus arademuyecryy 3adoixcennocmer, COINUKLIUX 113-3
PASHOCINU 6 Yuebnbix mianos Punepecode iy eoccmanogienuy,
npo6odumes nymey GLINOAHeN s Q0nonumenb by 3adaruny,
Gopyvl 1 o6ver Komopeix onpedensemes npenodacameney

6.3. Mpouenypa OUCHUBAHNS PesynpTaTop OCBOCHNS AMCHHNI N

Peanusayug MPOrpaMMbl  Ancummpyg gy «XHMHUs» fpexycMarpugae LIHpOKoe
MPUMEHeHUE pasinympx obpasoBarebpix TEXHOOr Ui,

Meroanyeckue MaTepHasi, onpenensoume 1pouesypbi OLEHHBaHMs
00pazoBarenpipx PESYNILTATOB, npuBenenp g yueOHO-MeTo e cKON KOMIIjTekce
JHCLHILIHHBL,

Koutpons  kauecrsq SHAHUH  onken  Gpiry, UeSIeHATIPaABIICHH b1, O0bEKTHBHLIM,
BCECTOPOHHUM. peryapupmn y HHIHBUAYabH by, Wnmsunyamusanuo KOHTPOIIS 3Hanui
YRO6HO  ocywmecTasTy ¢ rmomouisio HHIHBHIYabHpBIX KOMIUICKCHbIX  3ananpiy,
COCTABIEHHBIX [ Kaxcaomy usyuaemonmy MOJTYJTIO.

MuorosapuanTHoe KOMniekcHoe 3anapye cocrasisercs B pupe TabIHLLL ¢ yucioy
BAPHAHTOB, paBHplx HHCIY  CTYZNEHTOR 3 'Pynne, pasnoro ypogug CIOKHOCTH, yTo
NO3BOSSCT  Kaycomy CTYACHTY  BBINOMHMTL erq Baxto  ormeryty, TaKke, yro
MHOTOBAPHAHTH ble KOMIICKCHbIE 3aanns pajor BO3MOIKHOCTD yeneno OCYHIECTBIISITE
CBA3b MaTepuana qannoro MOZy1sl ¢ panee usyuenypny Marepuanom. Taxue 3ananug MOTryT

]
2. Cocrasbre YPaBHEHHs peakiuii.
3. Hasosure pce BeIeCTBa U yKauTe, KaKxomy riacey coennnenui OHH OTHOCATCY.
4. B nocnennem YPABHEHHH paccuuTaiire MACCOBYIO 10110 YmemerTa MeTanna (1o BeiGopy),
5. Paccunrajite IKBHBAJICHT NepBOro perecrpa B IICPBOM ypaBHenuy.
6. [onyunre y10 BCILCCTBO Beemu n3BecTH by criocobamuy,
No Bapuanta
1€ — COy— H,COy — Na,CO; — BaCO; 10
2 Na — NaOH — Na,CO3 — NaHC03 — CO, 30
38— SOZ =¥ HQSO_] — NazSO3 =¥ NaHSO; 20
4 Cly =HCl — NaCl — Na,SO; — NaHSO, 15
5Ca0 — Ca(OH)g — CaCO; — Ca(HCO])Q — CaC0; — CaS0, 37
0 Al= ALO; — AICl; — Al(OH); — ALO; — Al(NO3);
LAI(OH)SO,



7Cr— CrO — Cr(OH), — Cr(OH)NO; — Cr(NOs), 31

87n — ZnS0, — Zn(OH); — ZnO — Na,Zn0, — Zn(OH), — Zn(NO;3); 43

9Cr— CrCI3 — Cr(OH)CI2 — Cr(OH)2C] — Cr(OH)3 — Na[Cr(OH),)
Cr(NO3)r Ler(on),

10 Aly(SO4); —AI(OH);— ALO, —Na[Al(OH)4] — Al(OH),

Hns crynentos, crago YCBOHBLINX MaTepHal, MpHso Ly AJITOPHTM BBIIOIHEH NS 38,131 1y,
Ecnn ske crynent BBITONHUT 3a1aHue Gosee OPHTHHATBHBIM CrIOCOGOM, ero HTOrOBLIH Oajur ro-
Bblluaercs. Takke CTYACHTY mpesiocTasnsiercs BO3MOMKHOCTD HPOMIIIOCTPHpOBATS rpynne Xon
CBOUX HECTAHAAPTHLIX Mblciie]f.

[pumenenne HHTCPAKTHBHBIX (hopm 00yueHus Bioyaer o0wenue ¢ npernonasarenen p
MHTCPAKTHBHOM pekume, Ipeanonaraeres NIPHMCHEHHE HMHTepPaKTUBHbIX bopm  06yuenng
CIIeAYIOLHM 06pasom:

1) HemmuTarmonypre, T-€.. HCIONb3yeMble B pamkax TPAMLHOHHBIX  opm  yueBHOl
ACATENBHOCTH (n1eKiuuy. JaboparopHeie 3AHSITHS )

2) MMHTALMOHHpIC (MrpoBble i HEUIpOBbIE), npumenenue KOTOpBIX  CBsA3aHO ¢
HCHOJIB30BaHHEM B yueGHOm MpoLecee HOBBIX hopm 0Gyyens.

PyGescnprit KOHTpONL Nel npoBonutes g THCBMEHHOH (hopme B Bi e pewmenus 4 sanau y
OTBETa Ha Borpoc (1o 2 Gaia 3a PCLICHHE 3a1aun 1 2 Ganng 3 OTBET Ha Boripoc). Bpems | yac.
Maxcenmanbnas onenka- 10 6annos

PyGexHbrit KOHTPOsL Ne2 mposoautey g MCEMeHHOI opme B Buse PELIeHUs TecToBOrO
3afanus. OTsevaior na 2() Bomnpocos (0,5 Gannop 3a oTBeT). Bpems | yac. Maxkcumansnag
oueHka- 106annos

PyOexnprii KOHTponb Ne 3 nposoauTes B TUCbMEHHOI (opme B BHae PCLICHHUA TECTOBOrO 3ananmy
¢ noachenunem. OtBevatoT Ha 2() BOMPOCOB (0.5 Gannos 3a orser), Bpems 1 yac. Makeumansiag
oueHka - 10 Gannop

DK3aMeH 1poBoanTes B YCTHOH (hopme 110 CIUCKY BOMpocoB. CTyAeHT oTseyaer Ha 2
Bonpoca u Beimonusier 2 paKTHyeckuX 3ananus (1o 7 0an10B 3a BONpoOc u no 8 Ganos 3a
fpakTHueckoe 3ananne). INoaroroska k OTBETY 3aHHMaeT 60 Muy.

Pesynbrare, TEKYILEro KOHTpoIs ycneBaemocTy 2K3aMeHa 3aHOCATCS MpenoxapaTesen B
K3AMCHALMOHHYIO Be10MOCTS, KOTopas ciaerest B opranmsaunonpi OTIEJI HHCTHTYTA B JIeHD
IK3amMeHna,

60.4. Ilpumeps. OUEHOYHBIX CPeACTB a5t pyG6emxnoro KOHTPOJISI M YK3amena
Py6exupiii KOHTPOoJ b Nel
1. Onpenenure KOJIMYCCTBO  BewmecTa dkBHBaNenTa H MOJIDHYIO Maccy 5KkBMBameHTop
docgopa, KHCJI0posia 1 6poma B coeunenmsx PH3, H,0, HBr,
2. U3 1.3 runpokenua MeTaja nonyyvaercs 2,85 r ero cyibgara. Beluncaure MOJIIpHYIO Maccy
IKBHBAJICHTA 9TOTO MeTasa, Omeem: 9 r/vou.
3. Oxcun TPEXBANIGHTHOIO  s1eMenTa comepxmur  31,58% Kucaopona.  Belumeaure
MOIIPHYIO Maccy SKkBHBanenTa, MOJIAPHYIO W aTOMHYIO Macchl 3Toro SJIEMEHTA.
4. Yemy pasen IPH H.Y. SKBUBANEHTHBIH o0Gpeym BOAopona? Brruncnure MOIAPHYIO Maccy
JKBHBAJICHTa MeTania, ecny yg Boccranosnenue 1,017 r ero OKCHAAQ H3pacxonosanoch 0.28 1
Bonopona (u.y.). Omeem: 32.68 I/MOJIb.
5. B 248 r okcuua OMHOBAJICHTHOIO MeTasig colepuntes 1,84 r merama. Beraneante
MOIAPHYIO MacCy IKBHBANCHTA MeTan 1 ero oxkenaa. Yemy pasua MOJISIDHAS M OTHOCHTEIbHAS
ATOMHas Macca Toro mMeTanng?
6. Yemy pasen TIPH H.Y. SKBUBANEHTHBIH 0Gbeym kucnopona? Ha cxwuranme 1,5 r
ABYXBAJICHTHOrO MeTasa Tpebyercs 0,69 g KHcaopona (H.y.) Belumcnure MOJIIPHYIO Maccy
IKBHBAJIEHTA, MOJISIPHYIO Macecy M OTHOCHTEIbHYIO ATOMHYIO Maccy 3Toro meTasmg,



7. U3331 r HUTpaTa MeTtasg lonyvaercs 2,78 r ero Xopuaa, Beruneyre MOJISpHYIO Maccy
SKBUBAJICHTA 3TOr0 MeTaa, Omeem: 103, 6 r/smomns.

8. Hanuunre YPaBHeHHE peakumii Fe(OH); ¢ XJIOPOBOZOPOAHO (comsroii) KHCII0TOH, npy
KOTOpBIX  06pasyrorcs C/ICAYIOIME COEMIMHEH S Kenea: a) XJI0pun AUTHAPOKCOIKENesa; §)
JAUXTIOpUA THIpokcoKkenesa; ) TPHXTIOpHA  kenesa. Boraucnnre KOJIH4eCTBO BewiecTny
9KBHBATEHTA 1 MOJIIPHYIO Maccy IKBHBaeHT] Fe(OH); B kascnoii ua ITHX peaKLHii.

9. M3bbirkom FHAPOKCHAA Kajng NoACHCTBOBAMN Ha PacTBOpPLI: a) Anruapodocara kamuy, 0)
HHMTpaTa AMTHAPOKCOBHCMYTA (I11). Hanuwmre YPABHECHHE peakumii »Tux Beweers ¢ KOH g
ONpPeACIHTE KOINYECTBO BemecTng IKBHBAICHTOB U MONsIpHEIe MAacChl SKBUBaAsCHT],

ATOMHYIO Macchl MeTasna,
I Hexoas us MOJAPHOH Macchl yriepona i BOJBL. onpenenure abeconoTnyio Macey atoma
YIJIEpoaa u Monexynel Bon g rpammax. Omeem: 2,0 - 107> r; 3,0 10%

12.  Ha Helitpanusawmo 9,797 OPTOQGOChOPHOI  KucaOTH] H3pacxonosano 7.998 r
NaOH. Beruncnyre KOH4yectBo Bemecrra PKBHBANEHTa, MONApPHYIO Maccy sKBMBajeHTa u
OCHOBHOCTL H3PO, B a0l peaxumn. Ha ochomanuy pacuera HanunnTte ypappenue peaxuuy,
Omesem: 0.5 MOJTb; 49 r/Monp: 2,

13. Ha weiitpanmsauuio 0,943 r ocdopuctoii kuciory H3PO;3 uspacxonosano 1,291 r
KOH.  Bbruucayre KOJIM4ecTBO BewiecTRa IKBHBAJIEHTA, MOJISIDHYIO Maccy IKBHUBAJIEHTa
OCHOBHOCTB KHC10TEI Ha OCHOBaHHH pacvueTa Hanumyre YPaBHeHUE peakuuu. Omgem. 0,5
Mouib: 41 r/monn: 2.

HAMHLIATE MX NONHbIE ypaBHenus,

14, Hanuwure YICKTPOHHLIE  (hopmy.ipI ATOMOB 3M€MEHTOB ¢ TOPAAKOBBIMU HOMepamy 9
28. TMoxaxure pacnpeneneuue snementop Hrpy dTOMOB 110 KBAHTOBBIM sTuefiKan. K kakomy
MIEKTPOHHOMY cemelicTBy OTHOCHTCS KaKABIH U3 3THx 3IEMEHTOB?

15, Hanuumre VICKTPOHHBIE (DOPMYIBI aTomop IEMEHTOB € MOPAAKOBBIMHY HOMepamu 16 u
26. Pacnipesenure JJICKTPOHBI 3THX aTOMOB [0 KBaHTOBBIM stuefikam. K KakoMmy snextpornoMy
CeMENCTBY OTHOCHTCS KaXX bl M3 3THX JIEMEHTOR?

16. Kaxwe opbuTanu atoma BAMONHAIOTCS H1ekTPOHAMY PaubIne: 4d wnn - 55 65 pny Sp?
ouemy? Hanuumpre VICKTPOHIYIO hopmyny aTova IIEMEHTA € NOPSAKOBLIM HOMepowm 43,

17. Yto takoe H30TONBI?  Yem  mosxho 00bsaCHUTL,  yTo Y GosbLnHCTBA snemenTop
NEPHOANYECKOH CHCTeMBI aToMHple MACCBI BLIPAKAKOTCA APOGHLIM re10M? Moryt nu atomp
PA3HBIX 7IEMEHTOB MMeTh OMHAKOBYIO Maccy? Kax Ha3bIBAIOTCS MOL00HBIE aTOMp]?

18. Kakoe MaKCHMaNbHOE Yuco /IEKTPOHOB MOTYT 3aHHMATE -, P~ d- u J~opButany JIAHHOIQ
IHEPTETHYECKOrO ypoBHs? [louemy? Hamumnire MNEKTPOHKYIO (opmyny aToma snementa 6
NOPsKOBEIM HOMEpOM 31,

19. KpanTossie unena s PNICKTPOHOB BHELIHEro SHepreTiyeckoro YpoBHs atomop HEKOTOpbIX
JACMEHTOB HMEIOT ClleayIo e 3HAYEHUs:

n=410=0;m=0; mg =+ g Hanuumre JICKTPOHHEIE (YOPMYIIBI aTOMOR 9THX DJIEMEHTOB W
OIPENENINTE, CKOILKO CBOGOAHbIX 3d-opburaneii CONEPIKHT KasKABIH U3 Hpux,

20. B uem 3akmouaercy OpuHUAT [Taynu? Mosker nu ObITb Ha KaKoM-HiOY1b noypose atoma
P~ d'2~'3ne1<'rponou‘? [ouemy? Cocrappre HICKTPOHRYIO  hopmyny atoma SJIEMEHTA ¢
MOPAAKOBLIM HOMEPOM 22 1 ykaskuTe IO BAIICHTHbIE S1eKTpOH b,

21. Yro takoe IHEPrust MoHm3aumu? B kapux CAMHHLAX OHa Bblpakaetcsa? Kax H3MeHsieres
BOCCTAHOBHTENIbHAS aKTUBHOCTS §- y P-3NIEMEHTOR B rpynmax mnepuoamieckoii CHCTeMBl ¢
YBCIIMYEHHEM MOPSIKOBOrO Homepa? [louemy?

22, Yro  rtakoe YICKTPOOTPHIATEILHOCTL? Kak VBMCHACTCA 3IIeKTPOOTPHIIATE TbHOCTE p-
JICMEHTOB B IepHose, B TPYIINE Nepuoanyeckoi cuctemp ¢ YBCIMUCHHEM  MOPSIIKOBOrO
Homepa? Moueny?

23, Hexomst us MOJIOKCHHS  repmanus, monuGuena u PeHUSI B nepuoamyeckoi CHCTeMe,
cocTaBeTe (hopmyJipl BOZIOPOJIHOTO Ccoe/tHeHus FEPMaHus, okcuaa MomuGaeHa u peHHeBoit



KHCNOTBL  oTBevaromye HX BbICIIEH cTermeyy OKHCIIeHus.  U306pasyre opmysr iy
COCAMHEHHH Ipaduyecky

24, Yrg Takoe cpoacrgo YNeKTpOnyY? B kakyyx CAMHHLAX OHO BhIpaaeTcs? Kax
H3MeHseTey OKHCIIHTE IbHAy AKTHBHOCTL Hemetannop g ICPHOLE u B rpyppe
TMEpHOANYECKOl  cpereny, € YBeIHueHueym MOPALKOBOrO HOMepa? Orger MOTHBHpYfiTe
CTPOCHHEM aToma COOTBETCTBYIOI e dJIEMeHTa,

25. Kakyio XHMHYECKY10 CBy3L HA3BIBAIOT Bomoponnof? Mesxay MONeKymamMu kakux BeIllecTB
OHa o6pasyercy? [ouemy H,0 y HF, nmey MEHbLITYIO MOJIEKY IS pH YO Macey, mnapsres u kumsy
11pH Gonee Bhicokiy TeMIepatypax, yewm px aHanory?

26. Kakyio XHMHYECKY10  cpysy, Ha3bIBAIOT  onpof? Kaxos mexanusy ¢e obpaszopanug?
Kaxne cpoiierpg HOHHOH cBs3y OTIIMYAIOT ee or KOBaJleHTHOH? lpuseaure ABa npumepa
THOHYHLIX  HOHHpIX COennHennii. Harmmype YPaBHeHus npeppanienys COOTBETCTRYIOM 1Y
MOHOB B HeHTpasiLypie aTOMBI.

27. Yro Cllenyer nonumary o4 cTenensio okmenenyy aroma? Onpenenyre CTCIEHb OKHCTeHKy
aroma yriepona u ero BAJICHTHOCT, obycnosnennyro HHCIOM  Hecnapenpx ICKTPOHOR, B
coenntennsx CH,, CH;0H. HCOOH. CO,.

28. Bruncanre MOJIAPHY 10 KOHUCHTpauuio p MOJIpHYIO KOHLEeHTpawmio SKBUBaJIeHTa 2()%.-
HOTO pacTBopa xnopuaa KaJIbLHS MI0THOCTBEO |, ] 78 r/eM’. Omegem: 2,1 M;42y.

29. Yemy PaBHa MossipHay KOHIeHTparng PKBHBaJICHTa 30%-H0r0 pactBopa NaOH [I0THOCTEIO
1,328 rlem® K I' 1 sroro PaCTBOpa npubasuny 5 5 BOMbL, Bhrapcapre MaccoByio
(I'IpOHeHTH)/}O) 010 nostyyennoro PacTsopa. Omeem: 9.96 H.: 6,3%.

30.  Kakoii obvem 03 . PacTBOpa  KHesoTE TPeGye'rcsx MU HeHTpanusary pacTeopa,
colepaiero 0,32 r NaOH g 40 eM? Omgem: 26,6 em”,

Py6emxupiii KOHTpOJIL No2 (prwep ¢ oTBeTOM)

Bapuant 1

I.DHepreruka XHMHUECKUX Nponeccop Paccmarpusaercy paszene xumuy:
a)'repMO,ﬂHHaMHKEl; 0) KuHeTHKa; B)KOJLIOM AHas XHMHSL; 1) 9neKTpoxumug.

Hpasunsmon; OMmeem: a)tepmomunamuxa;

2. Ternogoii s dexr peakuuy pe 38BHCHT:

) OT arperarnoro COCTOSHHS Bewecrga; 0) ot npuposr bearupyromux senecrs:
B) or Temneparypel; r) or MYTH peakiiny,

pasunonpiz OMEEM: I) OT Ny TH peakiyy,

CTAaHAAPTHOH HTANB MY o0pasoBamms MgCO;3(k):
a)MgO(x) + COx(r)= MgCOs(k): ]

6)Mg(K)+C(rpa(]mT)+ Os(r) = MgCO3(k);

B)Mg(|<)+('(rpa<]m ) +3/205(r) = MgC‘O3(k):

r) Mg(f<)+(7(r‘pa(])u1‘) +305(r) =2 MgCOs(k);

lpasunvri; omeem: ) Mg(x)+C(rpacbm} +3/20,(r) = MgCOs(k):
4. Msmenenne SHTAIBITHH peakiyy PbO, (k) + 2C(rpa(bm) =Pb(x) + 2CO(r) pasuo:
a)-55,61; 6) 55,61 ) 166.13; 1) -166,13

lpasunvrp; omeem: 6) 55,61 k/[x

S5.M3menenne JHepruu I'nb6ca B 9104 sxe PeaKimm pagho:

a) 55.55;6) 81 .72:B) -81,72; r)-55,55

Hpasunsnp omeem: ; r) -55,55 kI

6. M3menenye IHTPOIUK B 3TOM ke nporecce paBHo:

a)-372.68; 6) 180.46; ) 372,68: ) 319.25:

IIpasunvrpy omeem: 8) 372,68 JIx/K

7. llannas peaxius ABJIACTCS!;



a) s
B) SHAOTEpPMHYECKOpi, HECaMoNpon3BoLHoj; r) IK30TEpMHUECKOH, HECaMonpouspopHoi;.

8. Econ ang peakuun 2Hy(r) + O, ) =2H,0(r) ee CKOpocTh pasHa 0,45, C(H2) =3 MoJb/n, C(O,
(r)=1 mMons/n, To KOHCTaHTa ckopocTu paBHa
Ipasunshoiii omeem: 0.05 -
9.Ckopoctn beakumnu 4HC I (r) + Os(r) = 2H>O(r) + 2Cly(r) lIpH yBenuuenuu nasnenns g
cHcTeme B 3 pasa Bospacrer g o paza:

lpasunonviii omeem: BO3pacrer B 243 pasa

10.Matemarnyeckoe BLIPRIKCHHE 3aK0Ha feficTBis Mace ML peakiuun

Fe,03 (k) + 3CO(r) = 2Fe (K)+ 3CO;4(r)

a)W=g(C Fe204Cco 6) W = Cre205 Cco B)W =k C¢o W = k-C:’(-()g:

lpasunshoii omeem: B)W =k Cco

11.Ypasnenne Appennyca umeer BH [

a)Va/Vi mAThe. 6)'x2/k=y e B) ink = Ea/ RT; r) K = K, exp(-Ea/ RT).

Hpasunsmbiii omeen: ; T) K= K, exp(-Ea/ RT).

12.Mopsinok peakiy 2Fe’ +Sn* = 2Fe? 1, 110 3Kkenesy pagen

a)l 6)2 )3 r)4

Hpasunonoii omeen: a)l

13. Temneparypupii KO3 duument pagen 3, Bo CKOJIbKO pa3 Bospacrer CKOPOCTL peakuun npu
YBEIIMYCHU Y TeMneparypur va 20°C:

a)6:6)s5 iB)9:;r)8?

lIpasunvre; omeem:B) B9 pas;

14.B cooTsercramy ¢ ipuHuunom Jle Ulatenpe, YMEHblIeHNe KOHUCHTpaLuu nponykrop
Peakuum emelaer pasHopecye peaximnu

a) B CTOPOHY HCXOHBIX BelecTs; 6) B CTOPOHY NpoayKTOR PeaKuuy ; B) He cmeuger
lpasunsmeii omeen: 0) B cTopory npoayxkros peaximu

15.BBenenne n36pirica HCI(r) B peakmio CuO(k) + 2HCI(r) = 2CuCly (k) + H20 (r) emectur
paBHOBecHe

a) BieBo: 6) Bnpago; B) He cMecTuT

Ipasunenpi omeem: 6) Bnpaso;

16.Bo ckonpko Pas MOBLICHTCs ckopocTh pAMOH peakumnu Na(r) + Ou(r) =2NO(r) nipu
HOBLULCHHH NaBNeHNs B B cHcTeme g 4 paza:

a)B16: 6) B 8: )4 r)B32.

Upasuronsiii omeem: » a) B 16 pas;

17.B kakyio CTOPOHY CMECTHTCSA paBHOBecHe peakuuu (n. 16) npu noswimeny JABJICHUS;

a) BJIEBO; 6) Bupaso: B) HE CMeCTHTCY.

lpasunsuviii omeem: B) HE CMECTHTCS,

18.Ecu T=4870 K . a Kpasn = 107 79 H3MEHeHHe sneprun ['u66cy

AG pasno 279.74k)1>x.

lpasunsnsiii omeem: AG paBHo 279,74k 5.

19.Eciu koncranta paBHOBecust Ke =22 npg peakuunn 2NO(r) + O, (r) =2NOy(r), a
PABHOBECHBIE KOHLEHTpAIMH [NOJ=0,02 mons/n [NO2] = 0,03 MOJIB/JT, TO HCXOHAs
KOHLEHTpaLks Kucioposa pasua —_ Momb/n

lpasunsuoiii omeem: 1,038 moutb/n

20.Ecau CKOpPOCTh peakuuu YBEIMUMBaeTCs B 2 pasa [IPH MOBbILIEHUH Temneparyper ot 22°C o
32°C. 10 smeprus 4KTHBALMK paBHa 51,85 1 wJlx

E =mln£;E“ :M]n2=51,851kﬂw
! T,-T k, 305-295



PyGesxnbrii KOHTpoJIL No3

l.9neM5HT-1<ncn0T006pa30BaTenb ABIIETCS OKHC/INTE IeM B KHCIT0TE
a) opTodocdoproii, 0) azorHoii, B) YrOJAbHOM, I) COMSHOI |,

2.0KHCIIHTe TbHE e CBOHCTBA OKcHyia cepei(IV) nposisngiorey B peakuuu
a) SO, + 0, — 0) SO, + KMnO, + H,0 —
B)SO> +NaOH — r)SO, +H,S —

39NCBB)u KOO PULneHT nepen H,SO; & PeaKLnn, nporexaroreii o cxeme:
Al + HgSO:; B3 AIQ(SO4)3 + SO, +H,0 PaBHEI ........ ...

4.Hal/160.fl€e CHIIBHO BBIPAYKE€HbI BOCCT&HOBHTEJ’ILHBI@ CBOMCTBA KeJlesa B peakuu

a)Fe + COy* & FeCO, +2¢ - 0)Fe o Fe? 43¢,
B) Fe’ « e +le™ NFe o Fe¥* 43¢

5.0nekTpoankiii NIOTCHUMAN  Hukes, OnyweHHoro g 0,001 M PacTBoOp comu  Huxeng npu
Temneparype 25°C paBeH ....B,

6‘ Cxema NpaBuILHO pHBOMKHyTO[‘O MEJHO—K&:{MH&BOFO l‘zlﬂbBaHHLlCCKOFO JJIeMeHTa l‘(pH
CTaHﬂapTHblx YCIIOBH X umeer BHT:

a) (A) Cu| CuSOy|| CdSO,| Cd (K), 0) (A) CulCu* | cg? [Cd (K),

B) (K)Cd|Cdso,|| CuSO4 || Cu (A), r) (A)Cd|Cdso,|| CuS0y4 || Cu (K).

7.MOHCKyIISIpHO€ YpaBHeHHe paGOTbJ MC,[IHO-K&LIMHCBOFO rajibBaHUYeCckoro JJIEMEeHTa npu
CTaHAAPTHRIX YCIIOBHAX umeeT BUZ ...,

8.5.1.C. MEIHO-KaAMHEeBOro FAllbBAHHYECKOTO SMemenTa, pacemMoTpeHHoro B Bonpocax Ne 6,7,
TTPH CTAHNAPTHBIX Yem0BHsX PaBHo....
a)- 0,740 B, 0) 0,740 B, 8) - 0,066 B, r) 0,066 B.

10. O6bem XJIOpa, BbUIeTHBLICrOCy IpH 31eKTponuze PacTBopa Xnopuaa HaTpus npu cuse tokg
1A B Tevenpe 9 4acos, paeex ......
a) 1,88 n, ©) 0,94 7, B) 3.76 1, r) 7,52 n,

] 1. COFI[BCHO T’dGﬂHLle CTHHllapTHbIX OKHC.’IHT@HLHO-BOCC FaHOBMTCﬂbeIX l'JOTCHLlHﬂﬂOB, Ha
aHOAE B 1IepByIo ouepess Oyner paspsikarbes ...
a)NO,/ NO;y, 6)25%/8,04%, B)2CI'/Cl,, ) 2T,

12.COI‘II8.CHO Ta6m4ue CTaHﬂapTHbIX OKPICIIHTCIILHO-BOCCTaHOBHTeﬂbeIX HOTSHLIHEL‘]OB. Ha
karoae B neppyio ouepens Oyner paspskarses ...

2 ) :2+ V2
a) Pb~",  6)Sn?* B)NIT",  r)Cd?,

13.C yyerom [I€peHANPsIKEHKS ToTeHMA BBIACTICHNIA BOKOPOaa Ha HuKeeoM STICKTpose npu
2
PH =7, niotaoctn Toka | Alem u Temneparype 25°C pagen .. B,

14.C yuerom Nepenanpsxenns noreniuan BBIEICHNS Kne10posa Ha HuKeepoy 9MEKTpoIe npy
PH =7, nnotsocru toka | Alem? iy temneparype 25°C pagen..... B,



15.00pu EKTponnse 1M PacTBOpa  Xn0puma nukeng Ha HHUKeJeBpIx YIEKTpozax, ¢ yyeronm
NICPeHANpsKenHs Bbltenenmy BOLOpona u knenopoga MPH IIOTHOCTH Toka 1 A/cy? - OCHOBHbBIM
npoueccamy

Ha KaTO.E[e, Ha aHone HBJIH!OTCH....
2) 2H" +2e" Ni’ - 2e” — Nj2*
6) 2H,0 +2¢" — H, +20H", 2Cr- 2¢" — ¢l
B) Ni¥" 12 Ni°, Ni° - 2¢ — Nj2*
r) 2H;0 +2¢" — p, +20H", 2H0 -de” — 0, 447

16, AHonubiv no OTHOLICHHIO K KENesy B cnaGo kucioi Cpese Gyner nokpeitue
a) 0J10BOM.

0) cepeBpon, 0JIOBOM,

B) cepeGpom, OJIOBOM, HHKenem, LHHKOM,

I) LHHKOM, XPOMOM, THTaHOM, ATOMHHHEM.

17 Cxema FaﬂbBaHHI{eCKOFO JJIEMeHTa, BO?HHK&!OLHEFO IIpu KOppo3un HHK@JTb-XpOMOBOI‘O
Cl1aBa B KHCJTOH cpere, HMeeT Bujg ...

Y (A)Ni |H,0 | Cr (K),

) (A)Cr |H* | Ni(K),

B)(A) Cr|Cr’ |INj | Ni2*

D(A)Cr [OH | Ni (K),

18. IMotenuman Karonnoro nponeceg [IpH KOppo3py HUKeb-XpoMoBoro crinagy g KHCIOM cpese
~ ~ o 2

(pH=0) ¢ BO3MOKHOJ KHCI0po/1HO Aenousipusan e TPH IIOTHOCTH ToKA | MA/eM” papen:

a) 0,390 B, ) 0,128 B, B) 1,218 B, r) 0,330 B,

19. Horennuan KaronHoro nponecea [IPH KOppo3uy HHKEIBb-XPOMOBOTO crinaga g KHCIT0# cpese
i . 3 2
(PH = 0) ¢ BosmoxHoj; BOAOPOHON nenonspusaryeji TIPH NII0THOCTH ToKa ] MA /o paBen:

20.HauGonee BEPOATHBIE mponeccy; » poTeKarommue npy KOppo3uy HHKCILb-XPOMOBOTO crjtapg
H CHJIBHO Kueof cpere...
a)A: Cr -3¢ — Cp*
K: Ni*+2¢ = Nj.
6).A: Cr -3¢ — Gt
K: 0, + H,O +4e — 40H"
B)As (CF «/3e” =3 crt
K 02 +4H" +4e” - 401
K: 2H" + 2¢° -, Hs
r) A: Ni -2¢ — Ni%*,
Ki Oz +4H" + 4¢ — 4OH"
K: 2H" + 2¢° — H,,

Cnucok sonpocos x IK3aMeny
I. OchosubIe nougryg H 3aKOHBI XHMU K.
2. DKCHEpUMeHT AN H e MPEANOCHITIKN  C1ocnorg CTPOCHHS aToma, [nanerapnag MO/Jielb
CTpOeHus aroma Pesepdopna, Hocrynars Bopa.,
3. OcHoBHbIe NOJI0KEeHHS KBaHTOBO MEXaHuKH. Bognogag byHKIMS, aTOMHAas opOuTanp,
4. Xapaxrepucruka COCTOAHHS 3/1eKTPOHA B aTome, KBanToppie 4HCHa, UX pusHyeckuii cympey
5. spdf - opouTanu. Emiocry SHEpreTHyecKux YPOBHeH.  [puniumy, 3anoJIHeH My
JICKTPOHAMH aTOMHpx opouTanei.



6. Tabmnua xummuueckux MIEMEHTOB. [lepuonnyeckuit saxon M nepHomuueckas cucrema
XUMHYCCKUX HIeMEHTOB B cReTe TCOPHU CTPOCHKS aToMma,

7. Mepuomnunocty g M3MCHEHHH CBONCTB seMenTOR: PAIHYCBI aTOMOB, 3Hepriu HOHHU3ALKH U
CPOZCTBA K 5/1eKTpoHYy, SIIEKTPOOTPHLIATEILHOCTH, BAICHTHOCTE ¥ CTeNeHH oKuceHus,

8. llepronnanocts B H3MEHEHHH CBOHCTR KHCJIOPOAHEIX H BONOpPOAHBIX COCLAMHEHHH 31eMeHTOR
110 IEpHOAAaM W rpyrnam.

9. Xumuueckas CBsi3b.  CBolicTRa KOBAJICHTHON CBsIzu: SHEPrusl, aauna, HACILIACMOCTD,
HanpaBieHHOCT,. ['nGpuamnsamnus opouTaneit. 8 u x cpsizu, Kparnocts sy,

10. Kosanenruas CBS3b, MEXAHM3MBI ee o0pasoBanus. 3neKTp00Tpnua'rean00Tb aTOMOB K
HOMAPHOCTS cBsA3u. [lonsprocTy MOJIEKYIIBI.

I'1. Mounas casp, MEXaHH3M ee obpazoBanms, Metanuueckas cpgsp,

12. Toustie o CKOPOCTH XHMHYeCKHX peakiyi. Cxopoctb romorentoro y FeTepOreHHOro
Hpoueccos. PakTopsl, BAnmOmge na CKOPOCTL XUMUUECKHX peakiiii.

13. 3akou neficteus mace, Koncranra ckopocry PCAKLIK, ee QusHueckuii evmpicy.

paBHOBeCHsI.
16. Cmentenne XHMHYECKOro paBHOBeCHs. Hpnnunne Je-1laranse.

17. Tepmoxumuueckue SQKOHBI M ypaBHerns, 3akon [ecca M CIICCTBUS U3 Hero,

18. Buyrpenuss SHEPIUst W SHTANBIHA. DHTanLmus obpaszoBanus XHMHYECKHX COEAMHEHMH,
Msmenenue sutanpmuy g PA3/IMUHBIX XHMHYeCKHX Npoteccax.,

19. Bropoit zakon TEPMOLMHAMHKH. DHTponug y ee M3MEHEHHE NpKU XUMHYecKx npoueccax u
(hazospix nepexojax.

20.YcnoBus CaMONPOU3BOILHOTO  MpoTekanng XUMHYCCKHX  peakiuit, OHeprus T'uG6ea. ee
M3MCHEHHE NpU pasanynpix XHMHYECKHX NpoLeccay.

21. Cocras u CTPOEHUE MOJIEKYIbI BO1b], Accotrannu MOJICKY 1 BoAibl. Boaoponnas cegsp.
Duszuueckue CBOMCTBA BOJIB] (anomaims), XuMuueckue CBOHCTBA BO/IbI,

22 )ectroCTh Bompl, ee THILI 1 cnocoBel yetpanenns

23. Knaccugukanus PacTBOPOB. Mexanusm npouecea PacTBopeHus. KpHCTaﬂHOT‘HﬂpaTbI.

24, Konuenrpanys pacTeopoB. IlpoueHTnas KOHUEHTpauus, Maccosas 1oy pacTBoOpeHHoro
Beecrsa. Monspras KOHLEHTparus pactaopos.

25. Hopmansnas KOHUCHTPALMS pacTBOPOB, DKBHBaCHT J/ICMEHTA M CJI0IKHOTO BellecTsy,

26. Ceoiictpa paszdasieHnbIx PACTBOPOB HeanekTponnTos. Ocmoc, Ocmotnueckoe napnene,
3akon Baur-Fodda. 3akous Payus.

27. Teopus PICKTPOJIMTHYCCKON AMCCONHal Y. OcHoBHEle MOJI0MEHUs Teopuu. Mexanusm
AMCCOLMALNY BELIECTB ¢ pasinumbIMy THIIAMH CBSI3H.

28. Crenenp AMCCOLMALINM IJIeKTPOHOB, Cunbheie u crabpie ICKTPOJIHTHI.

29. Kucnors, OCHOBAHHS M COMM B creTe TCOPHH  3NIEKTPOHTHYECKO] JHUCCONHALNH.
Amporeprbie PHIIPOKCHIBI.

30. Peakimn o6mena g PacTBopax  snexTpoanTos. Hanpasnennocry peakuunii obmena g
PacTsopax snextponuTos,

31, DnexTponnthueckas AMCCoUHaLms Boanl. Monuoe NPOM3BeIEHHE BO/IbI, Bonopoansrit
fokaszarenp.

32. T'naponus coneii. Cutyuan runponusa. Crenens runpommsa, Koncranta CHJIPOJTH3A.,

33. JlucnepcHsle cucremyr. Knaccudurkauns AUCICPCHDIX H KOMIOHAHBIX CHCTeM.

CEIMMEHTAIlHN 1 Koaryasauum.
35. OKHC.’THTC.'[bHO-BOCCT&HOBHTEHL)Hble PEaKkUHu. Banmeﬁmne OKHCIIUTENH U BOCCTaHOBHTETH,
Poie Cpelbl B NnpoTeKaHuu OKHCJ'[HTCJ'IbHO-BOCCTaHOBldTCJIbeIX peaxkuuii,



36. Knacenpurarys oxncnm'enbﬂo-BoccraHOBmeanux peakuuit. VIx ponp g npupoae u
TeXHHKe. MeTox ICKTPOHHOTO Gasnanca u HICKTPOHHO-UOHHBII MeTo B OBP.

37 Ionstie 06 VICKTPOAe 1 aneKTpoaHbIx foTeHImanax.  Crannaprupre NOTEHLHAbI,
Crangapraeii BOAOpOAHBIH dntekTpon, T AIbBAHUYECKHE d/1eMenTh.

38. OnekTposns PACTBOPOB M pacnnagog Costeil.  3akomp SNCKTponn3a.  [Ipumenenye
3JICKTPOIH3a,

39.0cHOBHBIE By KOppo3un.  Xummyeckag KOpposus.  Snexrpoxumuueckas KOppo3us
MCTannoB. Mertoar! samury METAJLIOB 0T KOpposuy.

40. IMonosxkenue metannos B Iepuoanyeckoit tanuye, Crpoenne aromos METaIIoB
41.Haxomenne METAIOB B IpHpo e, OcHoBHpIe METOLBL MOy YeHUS MeTaI0p,
42.Dusnueckpe CBOHCTBA MeTannog, Merannnuecias CBsI3b, Tunpr KpHCTammmyeckux pemerox.
43 Xumuueckue CBOHCTBa MeTamI0B,

44. Oprannueckue MOJMMEpPHbIE  MaTepuann y py MCETOMBI [0JIyYeHuy. Knacenpurarms
NoJHMepoB

45.Tunet BMC. [Mnacrmacen,

[pakruyeckne 3aJaHusn
1. Cocrappre YIRKTPOHHBIE (hopmy1pI ATOMOB JJIEMEHTOB ¢ MOPSIAKOBLIMK HOMepamu 32 u 42,
YUHTBIBAs, 4TO y nociennero HPOUCXOMHUT “nipoBan™ OZHOTO 58 aekTpona Ha 4 - NO/TYpPOBEHb.
K kakomy ANEKTPOHHOMY CEMEHCTBY OTHOCHTCS KQOKABI 13 9THX SemenTop,
2. Kakoe MAaKCHUMallbHOe ypcno IACKTPOHOB MOTYT 3aHMMaTy, S~ P d- u ffopGutany JIAHHOr O
dHepreTuyueckoro ypopmg? ouemy? Hanuuyre YIEKTPOHHYIO opmyny atoma SJIeMeHTa ¢
1IOPsIKOBBIM HOMepom 31,
3. Hanuwmure HIEKTPOHHEBIE hOpMYNBI atomop YIEMEHTOB C NOPANKOBBIMY HOMepamu 235
n 34, K KaxKomy SNEKTPOHHOMY CEMEHCTBY OTHOCHT S K&KABIA U3 9THX 3nemenToR?

4. Kakue OopOuTaTH aroma 3AMONHAIOTCS IneKkTponamy panbwe: Js unn 34 55 Wnm 4p?
Iouemy? Hanumyre EKTPOHHYIO bopmyny aroma PNIEMEHTA ¢ NOPSAKOBEIM HOMepowm 21,
5 Cxonbko HeCnapeHHbIx JNEKTPOHOB  HMeeT arom XJI0pa B HOpMaibHOM "

BO30Y K IEHHOM COCTOsHMAX?  Pacnpegenyrte ITH ICKTPOHBI 110 KBAHTORKM sgueitkam. Yemy
PaBHa BajieHTHOCTR XJopa, 06yciopnennag HECHAPCHHBIMH B71eKTpoHanm?

6. Pacnipenenyre SNICKTPOHBI  aToma CCPBI 10 KBaHTOBBIM Aauelikam.  Ckospko
HECIApEHHBIX 371eKTpoHOB HMEIOT ee aTompl B HOPManLHOM 1 Bo3GYsKkAeHHOM COCTOAHHAX?
Yemy pagna BAJICHTHOCTB Cepkl, 06ycioBnennay HECHapeHHbIMK SnekTponamy?

7. Yto Takoe JHCPrus noumsaunn? B xakyy CAMHKUAX OHA BIpaxcaercs? Kax M3Mensercs
BEIMYMHA SHEPIUH HOHM3aLuY B fIepHone, B rpynne nepuomryeckoi CHCTEMBI ¢ YBeITHUeHHeM
110pAIKOBOrO HOMepa,

s nepeunciennpix /ICMEHTOB  BBIGepuTe HMeIommi  HauGosblree 3uayenye SHEPruu
HOHM3aumm:  |)Lj 2)F 3)Fe D

8. Kakyo KOBANCHTHYIO CBS3L HashiBajor 9-CBA3BIO U KaKYIO T -cRsizpio? PasGepure na
[PHMEpE CTpoeHMS MOMEKY BT a30Ta.

9. Onpenennte BUA XHMHYeCKOI cBsisy g cocauHeHuax:  NCls, SO,, Cl,, H>O, Si, NacC]
Cocrappre HIEKTPOHHbIE  (hopmyp XJ0pa U cepoBonopona. Kakoii THII  KPUCTA/ITHYECKOT
PCLIETKH ¥ 3TUX BelecTs B TBEPJIOM COCTOAHHK?

10. Onpenenure tun XHMHICCKOM CBA3M B coeannenysy: HCI, CuS |, HBr, HI, KCI, Fe, 0,?
11.Tlo TEPMOXHMUYECKOMY VpaBHeH o CHys+20;, = CO, + Na;Cr, O; + 890 (VIPS
paccunTairte xakoi 06pem METAHA (H.y.) coumen. ecan HpH 5TOoM BbLACMIIOCHL |78 K)o
TCIIOTHI,

12, [Tpu B3aUMoeHcTBHY razoo0pasHpix CEpoBOMOpOAa  u aHOKeuma yriepona
obpasyiores T1apLl BOABI U cepoyriepon CSa(r). Hamummure TepMOXHMITYECKOE ypaBHen e ITOH
PeaKkunn, npeasapurensuo BBIYHCIIUTE €e TenoBoi spdexr. Omgem: +635,43 k.

13. Hanummre TEPMOXHMHIYECKOe  ypapuenne peakiuun  mexay CO(r) u BOJIOpOZIOM, B
PesyibTare Kotopoii o0pasyiores CHy(r) u H2O(r). Ckonbko Temnory BBUICIIUTCS Npu 9Toj



Peakuuu, ecim Gpio fonytieHo 67.2 1 meranng g fiepecyere Ha HopmankHpe YCIOBHS? Omsem:
618,48 K[k

14, Kpucranmyeckuis XJIOpHI  aMMouug o6pasyercs HpH B3auMoneiicTeny razoo0pasHprx
aMMHaka XJ10poBonoposa. Hanumyre TEPMOXHMHYECKOe YPaBHeHHe 91oj peakumy,
TIPEABAPUTENLHO  BhIyMeyp €€ TennoBoit sdekr, Crombko  Ttemmory; BbLAENHTCS, ecoy
beaxunn Gb110 w3pacxonopano 10 n ammuaxa g fepecyeTe Ha HOpMasbHLEe Yenosua? Omeem:
78,97 k) k.

IS. Boceranosnenne Fe;0, okennon YIICPOaa HAET 1o ypaBHenmo

peakuun npu CTAHAAPTHBIX yCIOBMSY, Yemy pasno HSMEHEHHE SHTPOMUK B HroN npouecce?
Omeem. +24.19 kJx; +31.34 /(Mo - K).
16. Tennogoii pdext kakoii PCAKUMK paBen Tennore 00pasoBans MeTana?  Beryucmyre
TennoTy  obpazoBanus MCTaHa, uexoas s CACAYIOWNX TepPMOXUMHYeckuy YPaBHEHHI;
Ha(r) +'505(r) = Hy0(); 47 = -285,84 1]
C(K) + Oa(r) = COs(r); AH = -393,51 k/];
CHy (r) + 205(r) = 2H>00x) + COsxr): AH = -890.31 KI5k
Omeem: -74.88
17 Kax Bauser remneparypa wa ckopocrs XUMHYeCKOH peaxinu? Bo CKOJILKO pa3 Bospacrer

TeMIIePaTypHEIi Koo dunuent pasen 2.
10. Ipu ONPENCICHHBIX yCnoBusx PeaKius X10poBosoposa ¢ KHCII0poaoM sBnseTcy o0patumoit
4HCI (r) + 0, (r)---- 2Cl, (r)+ 2H,0(r) H =-116,4x )1
Kaxoe smusnme ya PaBHOBeCHOE cocTospe CHCTEMbI OKaXKyT: a) NoBbILEHKe JlaBJeH s
6) noBblnenme TeMIepaTyppr B) BBe/leHHe KaTainsaropa
18. B FOMOreHHol rasopoij cucreMe A + B 1 ¢ 4 D pasnosecue YCTaHOBUIIOCH nipy
KOHUCHTpaLmaX (Mosip/i): [B]=0,054u [C]=0,02. Koncranra PABHOBECHs cuCTeMbl pasng 0,04.
Bbruucnyre HCXO/IHbIe KOHLEHTpaunn pemects A u B. Omgem, [Aliex = 0,22 MONB/TT; [B] ey =
0.07 monp/y.
19, Hanuumre BbIDAKCHHE  juIs  KoHCTanTY PaBHOBECHS reTeporenwoi CHCTEMbI
CO, + C ©200. Kak wsmenurey CKOPOCTL npsamoii PCaKuny - o6pazosanyy CO, ecnn
KOHnenTpaiuio CO, YMEHBUIHTL B U€ThIpe paza? Kag CICAYCT U3MEHHTD AaBJICHHE, YTOOR]
MOBBICUTE BRIxos CO?
20. Hannuryre BRIPAXKEHHE U151 KOHCTaNTL) PaBHOBECHS reTeporenHoif CHCTEMb!
C+ HQO(F) < CO + Hz.

Kak creayer H3MEHATL KOHLEHTparuio y NaBiienue. 4ol cmecTyTy PasHoBecHe B cTopony
00paTHOif peakiy - 00pa30BaHus BoasHx napos?
21. Boruncapre KOHCTaHTY paBHOBecHs a1 FOMOI'€HHOH cHeTemMpl

CO(r) + H>O(r) 1 COy(r) + Hs(r)
CCIIM paBHOBecHe KOHLEHTpauun pearnpyiongx BELLECTB (Moutb/v); [COJ, = 0,004; [H0], =
0,064: [CO,], = 0.016: [Ha2], = 0,016. Hemy pasHi HCXONHbIE KOHUEHTpaLUyu BOnL i co?
Omeem: K = 1; [H207,0¢ = 0.08 MO/ [COJ ey = 0.02 MOJIB/JI.
22K 250 r 10% -ro PACTBOPA TM0KO3bI ipHAMAYN 150 MJ Boasl. Kakosa maccosas nong (%)
[IOKO3BI B 0J1yYeHH oM pactBope.
23. K 3 1 10%-noro pactsopa HNO; nnotioctiio 1,054 r/em? npudaBumu 5 1 2%-yoro
PAacTBOpa TOH ke Kkucnotk 1oTHOCTRIO 1,009 /e, Boruncinre MaccoByio (ITpOLLEHTHy}O) "
MOJIEIPHYIO KOHLIeHTparmy HOJIYHEHHOrO pacTBOpa, ofhey KOTOporo pasen 8 1. Omeem: 5,0%:
0.82 M.
24.Beruuciure MOIAPHYIO Maccy HEINeKTPONNTA, 3HAg, yTo PAcTBOp, conepanmii 225
JTOro - Bewectsa B 250 T BOIBL, KpHCTamu3yercs npu -0,279°C, Kpuockornmnueckas
KOHCTaHTa Botb! 1.86°, Omgem: 60 /Mo,



25.Bbruncanre KpHOCKONIHYeckyto KOHCTaHTY  yKcycHO KHCJIOTLI,  3Has, yro pacTsop,
colepkaiuii 4,25 r antpanena CiyHio B 100 r YKCYCHOH  KuCnoTh, Kpuctaimmsyercs  npu
15.718°C, Temneparypa KPHCTALIM3ALMN YKCYCHOM KuenoTh 16,65°C. Omeem 3.9°.
26.Cocrasbre MOJIEKY IS pHbIE 7 HOHHO-MOJIEKY IS pHbIe YPABHEHUSI peakiuii
B3aumoneticteus B pactpopax Mexcy: a) CuSOq 1 H,S; 6) BaCO3 y HNOs: B) FeCl; n KOH.
27. CocraBbre 110 TPH MOJICKYIAPHEIX  ypaBHenus Peakumit, KoTopsle Bppamarores
MOHHO-MoneKynxgﬂbIMH YPaBHEHUSIMH:
a) Cu®* + 8% = Cys
6) Si0y* + 2H" = 1,80,

28.Kakne u3 cogel — Al (SOy);, K>S, Pb(NO;),, K(] - HnozABepraiores THAPOIH3Y?
CocraBbre HOHHO-MONEKyY IspHbIe 1 MOJIEKYJISpHEble YPaBHeHus! THJIPOJIH3a
COOTBETCTBYIOIINX  cosieli, Kakoe sHauenne (7 < pH < 7) umesor PacTBOpEI 3THX comneji?
29.I1pu emenusanmny FeCly n NaCO; kaxnas H3 B3ATBIX COMed ruaponusyercs HeoOpaTumo
A0 KOHHA ¢ oBpazoBanuenm COOTBETCTBYIOLINX  OCHOBaHus y KHCnorol. Beipaszure
2TOT COBMECTHBIH  ruponus HOHHO-MOJIEKYNISIpHBIM 1 MOJIEKYJISAPHBIM ypaBHEHMsIMY,
30.I'nnpoxkcun Kakoro w3  s-anemenrtos TposiBisieT  amborepupie ¢BolerBa?  Cocrappre
MOJICKYJISIpHbIE | HOHHO-MOJICKy IApHbIE ypaBHeHHs Peakmii 510ro ruapokcua: a) ¢ KHCIIOTOH:
0) co wenoupio,
31. Cocrasbre MOJICKYJISIDHBIE  ypaBHeHMs PCaKLmi, KoTOophle  BhIpasaroTes HOHHBIMH
YpaBHenuamu: a) Ca™ + CO> -l (g CO;  6) Fe™ + 30H - Fe(OH )3
B)H" + OH ... H,O
32. Peaxiinu BBIPAMAIOTCS cXeMamy
H, S + Cl, + H.O - HzSO4 + HCI
Fe SO, + K; Cr, O, + HQSO4 . Fe, (804)3 + Cl’g(SO4)3 + Ky SO+ H,; O
Cocrappte SJICKTPOHHBIE YpaBHEHHY. Paccraspre KO3 duienTs B YPABHEHHAX peaxiit,
YKaxnte kakoe Bewnectso ABJISITCS OKHCIIHTe M, KaKOe-BOCCTAHOBHTEEM.
33.Ha ocrosanny ICKTPOHHbBIX ypaBHEH M paccraspTe KOYpPuLMeHTH B YPaBHeHHH peakiyy,
HAYLIEH o cxeme

N512803 = KM]]O4+ H,O- N32804 + MHOZ + KOH
34. Cocrasbre CXEeMy, Hanuuure S/IEKTPOHHbBIE  ypaBHeHMs JICKTPOIHBIX  IpoLeccoB, u
BbryucanTe  DJIC MEIHO-KaaIMHEeBOTO FATIbBAHHUECKOTO H/ieMenTa, B KOTOpOM [Cdz*] =0.8
MOJIB/11, a [CL12+] = 0.01 monb/n. Omeem: 0,68 B.
35. Kak npoucxour arMocdephas  kopposus AIYACHOTO 1 OUMHKOBaHHOIO  sKesesa
HPH  HapyuieHun nokpeitus? Cocrappre SACKTPOHHbIC YPABHEHHS AHOAHOrO 1 KaTOHOro
IPOLIECCOB.
36.Meab we BhITecHsIeT BOJIOPOZ M3 pazbaBieHHbIX KHCIOT, [Mouemy? Onnako, ecy MEAHOMH
[LIACTHHKE, OMyIEeHHOR B KuCTOTY, HPHKOCHYTLCS LMHKOBOH, TO Ha mesy HaunHaeTes GypHoe
Bblaenenne sosopona. Jaiite ITOMY OOBSCHEHHE, COCTABUR HJICKTPOHHbIE YPABHEHHUS AHOAHOIO
H KaTtojnoro npoueccos. Hanumyre YPABHEHHE NIPOTEKAIOLIEH XHMUYeCKor peaxiinu.
37[aiite onpenenenue PeaKimsM  nommmepusaimy, MOIMKOHACH ALK, - cononuMepu3almi.
[puBeante TPHMEPbI MOy YeHHST I0AMMEpPHBIX COCIHHEHMH 0 BBIlLEeyKa3aHHpiM peaxuusim,
38 Hanumnre  peaximio NoJydenus nonurerpadropstuiena u KOPOTKO  pacckaiure o
CBOfCTBax 3Toro nonumepa. I'ie on Hawen cgoe UIMPOKOE NpuMeHeHHe?

Hpumeprr Guneros qag IK3aMeHa
Jucumnnuna XUMMU 4
BMJIETNe1

I. Xapakrepuctuka COCTOSIHHSL NIEKTPOHA B aToMe., Ksanroseie unerna, nx (Gu3nyeckuii cmpics.
2.Haxoxnenne metannos p nprupoze. OCHOBHbIE METOpI NOJIYUCHUS METaIIOB.

, 24
3.Ykaxure snekrpos. KOTOPbIH B rajbBaHuueckom semenTe g lape ¢ sekrpoaom Ni / Nj
TPH CTAHAAPTHEIX YCNOBUAX ByaeT KaToqom.



4.01HOWEHKE unCeg MOJIeK Y1, IMCCOLMUPYIOLIX Ha HOHBI K 00Luemy quciy MOJTeKY.I,
HasblBaercs ..., ... . AUCCOLHALIHK
1) nokasaresewm; 2) ko3 duumenTom: 3) xowcranToji; 4) crenennio.

buner No 2
1.Brusnue TeMIepaTypel  Ha  ckopocts XUMHYECKOH  peakiuy, [pasuso Bant-T'ogpa.
AKTHBHbIE MONEKYIbI 1t JHCPIHs AKTHBH3ALMK, Y pasrenye Appennyea,
2. XuMHueckne cpolicTpa METAIOB.
3. Kaxne mpoueccs TPOTEKAIOT MPH KOppo3UK OLHHKOBAHHOIO Keye3a g HEHTpaILHOM cpeje
(PH =7) npn HapYIEHHH MOKPLITHI, O6ocHosars pacuérom.
4. 1nst ysennuenns BBIXOZa IPOAYKTOB peakiipy (AH>0)
2Pb(NO3)3 (5) — 2PbOyy, + 4NOy) + Oy HeoOxommmo, ...
1) BBeCcTH Karanusartop; 2) NOBBLICHTD JNlaBJlieHue:
3) nouusuTH TeMnepatypy; 4) noBBICHTL TemIeparypy

6.4 Dono ouenounpy cpedcme

Hosnupiit Gank 3aMaHMH A1 Tekywero y pyGexcHpix KOHTpONei wu [IPOMEIKYTOYHOT
aTrTeCTalMu o AUCUHIIINKE, nokasaTeny, KPHTCPHH, WKansl ouenupanus KOMMeTeHuii,
METOLMYECKHe  MaTepHalpl, onpeaesomue NPOLEAYPEI  OueHMBanuy 00pazoBaTenbHpx
PE3YNBTATOB, NpuBencHp! g YueOHO-MeTO e cKkOM KOMIIIEKCe IMCHMITIIHH ],

7.0cnosnan u Qonoanumenyiag aumepamypa
7.1.0cHoBHas JITepartypa

l. Koposun H, B. Obwas xumus: Yuebuuk mng TCXHHYECKHUX clel.y Harnp.syzos/ H.B,
Koposus. - 4-e u3g.. - M - Boicmas wikorna, 2003, - 560 ¢

2. Obmas xumns [OnexTponHbI pecype] / Cysopos A.B., Hukonsckuii JI. 5. - CII6.
XUMUBJIAT, 2017. - Hocryn uz IBC «Koncynprant CTYJIEHTA

3. Xumusi: VueBupk AL BY30B [DnekTpormbij pecype] / Cemenos Y. H., Hepdunosa U, J1. -
CIIG. : XUMMBJIAT, 2017. - Hocryn us 35C «KoHcynbraut CTyeHTay

4. Wlnmanosuy M,JL. XHMUS: MeToxuyeckue YKa3aHusd, nporpamma, pemenue THITOBBIX
3ajad, nporpaMMHpoBaHHbIe BOMpPOCLl nts camonposepku KOHTPOJIbHBIE 3ananus s
CTYACHTOB-380YHHKOB MHIKCHEPHO-TEXHHYeCKX (HexumMmYecknx) CrieuraabHOCTeH

7.2, Nononunrenphas JITEpaTypa

1.0Gwas u HEOpraHnyeckas Xumus [Dnextponnpiii pecype] 1 yueGHoe nocoGue / nox pen. B.B.
Jenucosa, B.M. Tananosa. - Poctos 1/l : Gennke, 2013, - (Bbicuree obpasosanue) — Hoctyn
13 OBC «Koneynprant CTyneHTay

2.06uwas u HeOpranuyveckas xumug [2nexTpornpii pecype] : yueb.-meron, locoGue / H.111,
Mu¢raxosa. - Kasanp Wsnarenserso KHUTY. 2013.-  Tocryn w3 2BC «Koncynprant
CTyZeHTay

3.0cHOBBI 0B1wel Xumun [DrexTpornpIi pecype] / Tlpece M. A. - CIT6. - XUMU3JIAT, 2017, —-
Hoctyn u3z 3BC «Koncynrrant CTylEHTa»

4.Ipaktkym no obueii XUMHUH [ DeKTpoHHEI becype]: yueb. nocotue / lox pex. C.o.
Hynaesa. - 4-e ysj . nepepad. u gon. - M. - Mznarenverso Mockosckoro FOCYIapCTBEHHOrO
YHHUBEpcHTETa, 2005, - (Knaccuueckmit YHHBEPCUTETCKU I YUeOHUK). - Hoctyn uz 2BC
«Koncynprant CTyaeHTay



5.COpaBoYsuK M0 XHMuR [Onexrponnmiz pecype] : yuebmoe mocoGue / JLH. Brumos, H.JI.
[epdunora, JI.B. IOmamega, P T, UyBunses. - M. - Ipocnexr, 2015, — Hocryn w3z BBC
«Koncymprant CTyJICHTa)

6.CripaBounux mo obmeit u HCOPraHuYecKoi Xumuy [Onexrponnsii pecype] / Jluguu P. A. - 2-e
H3A., Merp. u jiom. - M. : KonocC, 2013, — Hoctyn u3 9BC «Koncymbrant CTyJIeHTay
7.9neKTpoxuMuyecKe HPOIECCEl: MeTOx. ykaszanus mo Kypey "O6mas xuwmus" [Onexrponnmrit
pecype] / C.J1, bepesuna, AM. T oiybes, H.H. HAsymuanckas, FO.A. Iyukoe, I.H. ®agees. -
M. : Msparemscro MITY um. H. O. Baymana, 2011." — Hoctyn u3 DBC «KoHcynprant
CTy/IeHTa

7 .B.Hmeparypa, H3/1aHHAsl BHYTPHBY30BCKIM criocobom

1. CripaBoynpie TabIHIB! K 71abopaTopHEIM | IIPAKTHIECKAM paGoTam u s CaMOCTOSTENBHO
HOATOTOBKM 110 Kypey “Xummus™ /..MIBannogpa I .B., UBanosa T.A,; Ipoxoposa B.H.

- Kypram, 'KT'Y,2008, - 37 ¢..
2. Meromuyeckue YKazaHus 1mo temam: Kmaccr HEOpraHHYecKux Coenunennit; Onpenenenne
MOIISIPHOH MAacchl 3KBHBaNeHTa Metaina; Konunvectsenmprit COCTaB pPacTBOPOB; XHMHYeckasg
TCPMOZMHAMUKA;, XUMHYECKas KHHETHKA; XHUMHYecKoe PAaBHOBECHE; pacTBopsI SJIEKTPOJIHTOB;;
XUMUS BOJBI(OIIPENIesiente KecTkocTH BOJIEI); OKHCITHTENbHO-BOCCTAHOBHTE Th HELe peaxmuu;
SJIEKTPO/IHBIE TOTEHITHAIIBT | JJICKTPOBHKYIIHE CHITBI SIEKTPOIIH3; KOPpo3ust METAIIOB;.
3. Bompockl u 3amaun mo IporpamMmupoBanHoMy KOHTPOIIO 3HaHWii cTynemro mo TeMam
11abopaTopubIx paGor, ’

http://biblioclub.ru — YHuBepcuTerckas bubmuorexa ONLINE,
http://virtuallib.intuit ru — Bupryansnas 6ubmorexa «MHTYHT.

9. I/IH(IJOPMAIII/IOHHI;IE TEXHOJIOT Humn,
ITPOTPAMMHOE OBECIIEYEHUE
" HHGJOPMAHI/IOHHLIE CITPABOYHBIE CUCTEMBI
9BC «Jlanpy

9BbC «Koncynprant CTyJIeHTay
9BC «Znanium.comy
«CapanTy - CIIPABOYHO-NIPABOBAS CHCTeMa

BB

10. MATEPI/IAJILHO—TEXHH'—IECKOE OBECIIEYEHME JAUCHUTLIMHBI
Marepranbo- Texumyeckoe obecneyenue o PeatM3auuy qucHmmImMHEY OCYIIECTBIIsIe TCS

B COOTBETCTBIN ¢ TpeGoBanmsaMu OIOC BO no naunoit oGpasoBarebHoif TporpamMme.

11. s CTYAEHTOB, 00yJarmuxes ¢ HCIO0Nb30BAHMEM AHCTAHIMOHHEIX 00pasoBaTensnbIx



AHHOTAIHSA K Ppaboueit mporpamme AACUHUIITHHE]

«XumMusny

O6pasoarensuoii TIPOTPAMMEI BBICIIEro 06paszoBanms —
HIPOrpaMMbl - crienuamuTeTa

23.05.01 Hazemubre TPaHCHOpPTHO

~TEXHOJIOrHYeCKUe cpecTBa
Hanpaenenroctu: Asro

MOOHIIH M TpakTOpEI
DopMEl 06y ueHwMs: O4Has, 3a04Has
®opma mpomeskyToumoi aTTECTAllUH: 3K3ameH

Conepxanne aucnummmmg;

bl XUMHH, CTpOEHI/Ie aTroma, PeaknHoOHHAas crocobHocTh
BCIIECTRB. SHGMCHTLI XHMHUYECKOH TEepMOJIMHAMHKH ¢ KHHCTHKH

PAaCTBOPOB, 3JIEKTPOXUMHYECKHe MIPOLECCEI,
XUMUH M OPranHYecKHe [IoTHMepHEIe Marepu.

OCHOBHLIG TIOHATHA U 3aK0H

> TEOpHSA H IIpaKTukKa
XHAMHUS 3JIEMEHTOB, 3TIEMEHTBI OpPraHuyvecKoi
aJlbl



