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13.03.00 DeKTpo- H TEMIOTEXHHKA
13.03.01 TemiorHepreTHKA 1 TEMJIOTEXHHKA
HanpaBeHHOCTB: DHeproobecrieueHue TpeANpHATHI
®opmel 00ydeHHUs: OUHAs, 3a01THA

13.03.02 DJieKTPoIHEPreTHKA H 3IeKTPOTEXHAKA
HamnpaBneHHOCTb! DnexTpocHaOXKeHHE
dopmbl 00ydeHus: O4HAs, 320THA

23.03.03 DxcniryaTanus TPAHCIOPTHO-TEXHOJIOTHECKHX MAIIHH H KOMILJIEKCOB
HanpaBineHHOCTB: ABTOMOGHIIBHOE X035 CTBO U aBTOCEPBHC
®opma o0yueHHus: OYHas, 320THaAL

27.03.01 CrapaapTa3anus U MEeTPOJIOrHA
HanpasnertocTs: CTanjapTH3alys, METPOJIOTHA 1 yIpaBJieHHe KadeCTBOM
dopmbl 00yueHHs: O4HAs, 3209HAT

27.03.04. YupasjieHHe B TEXHHICCKHX CHCTEMAX
Hanpag/ieHHOCTb: CHCTEMbI M TEXHHYECKHE CPEACTEA aBTOMATH3AIMH H YIIPaBICHHS
dopmbl 00yueHHs: O4HAs, 3304HAA

15.03.04 ABTOMATH3AIMA TEXHOJOTHYECKAX NPOLECCOB H MpOH3BOJCTB
Harpas/ieHHOCTb: ABTOMAaTH3AIHA TEXHOJIOTHYECKHX MPOLECCOB U MPOH3BOACTB
(MaMMHOCTPOEHHE)
®opmbl 00ydeHus: 04Hasd, 3209THAs
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1.LOBBEM JUCHHUITJIHHDI
Beero: 3 savetnble exunnip tpymoemkocti (108 akanemuueckmx yaca)

Popma 00yueHus
Ounas ' 3aounasn
Buj yuebnoii paorsi Cemectp

1 1
AYIHTOPHBIE 3aHATHS
(Bcero 4acos), 32 6
B TOM HHC/IE:
Jlexuun 16 2
JlaGoparopHrbie paGoThI 16 -+
Camocrositenbuas pabora 76 102
(BCero 4acoB), B TOM 4Hc/Ie: -
[loaroToBka k 3adery 18 18
KountponeHas pabora 18
Jlpyrue BHABI CaMOCTOATEIILHOM :

58 06

aboThI

Bua npomesxyrounoii ST S
ATTECTALMH (3a4eT, IK3AMEH):
O6masn TpyroemMkocTs
JHCUHINIHHBI H TPYA0EMKOCTh 108 108
N0 ceMeCTpPaM B yacax:




2.MECTO JUCHUILIMHBI
B CTPYKTYPE OBPA30BATEJILHOM IMPOTPAMMBI

B cootsercTBHe co cranxapramu ®IOC BO 6Gakanaspos no nanpasnennsm: 13.03.00 Diexrpo
¥ TEIUIOTEXHHKA, HANPABICHHOCTh: JHeproodecneveHne NpeanpusTHi. DIeKTpocHabKeHHe;
23.03.03  «Dxclulyaranusi — TPaHCHOPTHO-TEXHOJOIMYECKHMX  MalliH M KOMILJIEKCOBY
HaNpaBJIEHHOCTL: ABTOMOOHIBHOE XO3siicTBO M aBToceppuc; 27.03.01 Cranmaprusauus H
METpOJIOTHsl, HanpasjieHHOCTh: CTaHIapTH3aIKs, METPOJIOTHS M YIIPaBJIeHHE Ka4eCTBOM
27.03.04. YupasieHde B TEXHHYECKHX CHCTEMaX, HalpapieHHOCTh: CHCTEMBI H TEXHHYECKHE
Cpe/icTBa aBTOMATH3AIMH ¥ YIPaBJICHHUs, JHCIHIUIMHA «XHMHA» OTHOCHTCS K 0a30BO# 4acT
broka 1. Xumus sBisercs OJHOH K3 (yHIAMEHTAIBHBIX €CTECTBEHHO-HAYYHBIX IHCIIHILIHH.
OHa M3yyaeT MaTEpHANBHBIA MHp, 3aKOHBI €ro Pa3BHTHS, XMMUYECKYI0 (opMy IBHKEHHS
MarepuH. B mporecce H3ydeHHs XUMHH BbIpaOaThbIBacTCs HAy4YHBIH B3IVISI HA MHD B LEJIOM.
3HaHHE XUMUH HEOOXOIMMO JUIs TUIOJOTBOPHOM TBOPYECKOH MeATenbHOCTH OakanaBpa MOOBIX
HallpaBJICHH.

Conepkanne qucuHInHbL. OCHOBHBIC pa3/iesbl

OcHOBHBIE MOHATHA H 3aKOHBI XHMHH, CTPOCHHE aroma, peaklHOHHasd CIIOCOOHOCTDL
BEILECTB. DJIEMEHTHl XHMHYECKOH TEPMOJMHAMMKM W KHHETHKH, TEOpDHS M IIPaKTHKa
pacTBOPOB, 3JIEKTPOXHMHYECKHE TPOLECCH], XHMHS 3JIEMEHTOB, JJIEMEHTHI OPraHHYECKOH
XHMHH H OPTAaHUYECKHE TOJMMEPHBIE MaTepralibl

TpeboBanusi K BXOAHBIM 3HaHHAM «BXoIHBIE» 3HAHHMA, YMEHHS M TOTOBHOCTH
obyuaronierocs: Jis yCIeHOro OCBOSHHs Kypca CTYAEHThI J0JDKHBI MMETh 0a30Bble 3HAHHS
(hyHIaMEHTAIBHBIX Pa3/eioB eCTECTBEHHBIX H MATEMaTUYECKHX HaYK.

TeMbl Kypca coaepiKaT CHENHATH3HPOBAHHYIO HH(OPMALMI0O H CIOCOOCTBYIOT
OCBOEGHHIO B JajibHeiIeM npo)eCCHOHAIBHBIX IHCIMILITHH NPO(ECCHOHAIBHOIO ILHKIA H
MpodecCHOHATLHOrO LUK/ MArHCTEPCKON MOATOTOBKH.

Pesynomamot 06yuenus oucyunaunst Heo0X0MMMBI 171 6oee riay6oKoro 0CBOeHus!
cojepKaHus ~ OpOo(GeCCHOHATBbHBIX  AWMCUMIUIMH, a  TakKe  JUIi  OBJIaJICHHUS
obmenpodeccHOHATBHBIMA H TPOGECCHOHATBHBIMHA KOMIIETCHLUAMH.

3. INTAHUPYEMBIE PE3YJIbTATHI OBYYEHHUSA
Lleau u 3212498 0CBOEHHH AHCHHILIHHBI
llenblo  W3yYeHHs JMCHMIUIMHBL «XHMHS»  ABIACTCA YIIYOJIEHHE HMEIOLIUXCS
Npe/ICTABJICHHH M MOJyYeHHEe HOBBIX 3HAHMH M yMeHHH B 00nacTH XuMuH, 0€3 KOTOPBIX
HEBO3MOYKHO pEHIEHHE COBPEMEHHBIX TEXHOJIOTHYECKHX, OSKOJIOTHYECKHX H CBIPhEBBIX
rpobiem.
3amauu Kypca:

e @opMHpPOBaHHE Y CTYAEHTOB OOIIEro XMMHYECKOTO MHPOBO33DEHHA H Pa3BHTHS
XHMHAYCCKOT'O MBIIIIJICHH .

e VYcpoenue 00bEMA 3HAHMH 110 XUMHH, HEOOXOIMMBIX JUISL  U3YYEeHHS
npogeccHoHAIbHBIX JHCIHILIAH.

e (O3HaKOMJICHHE CTYAEHTOB ¢ MHOr00Opa3HeM XMMHUYECKHX CHCTEM, IPOSIBJICHHEM
XMMHYECKHX 3aKOHOB B JKOJIOTHUECKHX M TPOM3BOJACTBEHHBIX IMpolEccax, ¢
BBIJCJIEHHEM H HICHTH(QHKAIMeH XUMHYECKUX BEIIECTB, a TaKkKe INPHMEHEHHEM
XHMHYECKHX [TPOIIECCOB ¥ 3aKOHOB B COBPEMEHHOM TEXHHKE H TEXHOJIOTHH.

KomnereHuuu, GopMEpyeMble B pe3ysibTare OCBOCHHS THCITHILIHHBL
Jlnst 13.03.00, 13.03.01
Cnoco0eH NpHMEHSTh COOTBETCTBYIOLIMH (DH3MKO-MaTeMaTHYECKHH anmapar, MeTo/bl aHaliu3a
M MOJIEIMPOBAHHUS, TEOPETHYECKOTO M OJKCIEPHMEHTAIBHOIO HCCICNOBAHHS MpPH PEIICHHU
npodeccuonanbHbX 3a1a4 (OITK-2)



3nare:

(byHnameHTaTBHBIC MOHATHS, 3AKOHDI H TEOPHH KJIACCHUYECKOH H COBPEMEHHOH XUMHH

(OIIK-2)

Ymern:

MPUMEHATE CHCTEMY (DYHJIAMEHTANBHEIX 3HAHMH JUIs HAeHTH(HUKALUH, QOPMYTHPOBAHUS U
PEIICHUA TEXHHYECKUX W TeXHOoJorn4eckux npobnem (OITK-2)

aanTHpOBaTh 3HAHHUS M YMEHHs, NOJIYYEHHBIE B Kypce XMMHHM K PEUICHHIO KOHKPETHBIX
3a/1a4, CBA3AHHBIX ¢ MPO(pecCHOHAIBHOM AeaTenpHocThio (OITK-2)

Baajgers :

HABBIKAMH IKCIIEPHUMEHTAbHBIX HCCIICA0BAHMI 17151 BO3MOIKHOCTH MCIIO/IB30BAHHS HX B
pewennu npodeccuonansuelx 3anaq (OITK-2)

Jna 13.03.02

CriocoGeH NpUMEHATL COOTBETCTBYIONMH (H3HKO-MaTeMAaTHIECKHIl annapart, MeTo/Ib! aHaan3a
M MOJCTHPOBAHMS, TEOPETHYCCKOTO W IKCINEPUMEHTATBHOTO HCCICIOBAHHUS TMPH PeLICHHH
npoeccnonaneubix 3azayq (OIK-3)

B pesynbraTe ocBoeHus H3yueHHs 00yYAIOMMIICSA JOMKEH:

3HaThb:

(ynnamenTanbHbIe MOHATHS, 3AKOHBI B TCOPHH KIIACCHYECKOH H COBPEMEHHOH XUMHH
(OI1IK-3)

Ymers:

NPUMEHATh CHCTEMY (DyHAAMEHTANbHBIX 3HAHHH A7 MACHTHHKALKMH, (OPMYIUPOBAHUS H
peLICHH S TEXHHYECKHX H TexHonorudecknx npobiem (OITK-3)

a/lanTHPOBATL 3HAHHUS W YMEHHs, NOJIYYEHHBIE B KYpce XHMHH K PELICHHIO KOHKPETHBIX
3a/1a4, CBA3AHHBIX ¢ MPOMECCHOHANBHOM aesiTenbHoCThIO (OITK-3)

Baagers :

HABBIKAMH HKCIIEPHMEHTAIbHBIX HCC/ICA0BAHUIT 11 BO3MOKHOCTH HCITO/Ib30BAHUS HX B
pewenun npodeccnonanbueix 3a1a4 (OIMTK-3)

Jas 23.03.03

CHocODEH  NPHMEHSTL  CCTECTBEHHOHAYUHBIE W OOLICHHIKCHEPHBIC — 3HAHHS,  METOJbI
MaTEeMAaTHYECKOro aHaans3a u MoJIe/IMpoBanus B npodeccuonanbHoi aesreabnoctr (OITK-1)
cnocoben B cdepe cBOCH NPOPECCHOHANBLHOH  ACSTECILHOCTH [POBOAMTL M3MEpEHHs M
Habmozenus, oOpabaThiBaTh W NPEACTABISTL IKCIEPUMEHTAIBHBIE JAHHBIE M PE3YIbTAThl
ucnbitanui (OITK-3)

3HaTb:

0a30Bble 3HAHMS (YHIAMEHTANLHBIX PA3ACIOB XUMHH JUIS HIACHTH(OUKALNWH, POPMYIHPOBAHHUS
H PELICHHsl TEXHHUUCCKHX H TEXHOJOIHYECKHX npobiem B 00/1aCTH IKCIIyaTallud TPAHCIOPTHO-
TEXHOJIOTHYECKUX MAalUUH U KoMmILTexcoB (OITK-1)

YMmern:

alanTUPOBATh 3HAHHSA U YMEHHS, MOJYYEHHBIE B Kypce XMMHHU K PELICHHIO KOHKPETHBIX 3ajad.
CBA3daHHBIX ¢ MPO(pecCHOHANBHOH HesTenbHocThio (OITK-3)

Baaaers :

CMOCOOHOCTBIO  NPUMEHATL  CHUCTEMY (DYHAAMEHTAIBHBIX 3HAHMH Ui WACHTHQHKALNH,
(bopmynHpoBaHMA TEXHHUECKMX M TEXHOJOTHYECKHX TpoGieM B 0OOGJACTH TEXHOJIOIHH,
OpraHM3alMyu, JKeniayaranuu tpancnoptasix cucreM (OITK-1, OTIK-3)

Jas 27.03.01
CrOCOOEH aHAIU3UPOBATL 3aa4M MPO(HECCHOHANBHON AeATETLHOCTH HA OCHOBE MMOJIOKEHHI,
3aKOHOB H METO/0B B 00J1aCTH eCTeCTBEHHBIX HayK U MatemaTuk (OTIK-1)



criocoben  GopMyIHpOBaTH 3alatH npo(ecCHOHANBHOM [IeATENBHOCTA Ha OCHOBC 3HaHWHI
TPOHIIBHBIX Pa3e/loB MaTeMaTHHUCCKHIX 1 eCTECTBEHHOHAY YHBIX THCIMILTAH (OIIK-2).

3HaTh:

6a30BBIC 3HaHUS B 0071acTH (yHIaMeHTaIbHBIX Pa3Je/oB €CTeCTBEHHO-HaYyYHBIX JHCIHUILINH
(OIIK-1)

Ymerh:

AN THPOBATh 3HAHMS H YMEHUs, Oy ICHHBIC B KypCe XMMHH K PEIIeHHI0 KOHKPETHBIX 3a/1ad,
CBSI3AHHBIX ¢ MPOdeCCHOHAIBHON NEATENBHOCTERIO (OIIK-2)

Baapgers :

HABBIKAMH SKCTIEPHMEHTATLHBIX HCCIIE/I0BAHHH UL BOSMOKHOCTH HCIIONB30BaHMs HX B PEIICHHH
npodeccHOHANBHBIX 3a/1a4 (OIIK-2)

Jna 27.03.04

crocofeH aHAIM3HPOBATh 3a/1a4u npod)ecCHORANBHOM JeATENBHOCTH Ha OCHOBE TIOJIOKEHHH,
3aKOHOB H METOZIOB €CTECTBEHHBIX HAyK H MaTeMAaTHKH (OITK-1);

cnocober (opMyIHpOBAaTh 3alaun npodheCCHOHATBHON JCATENPHOCTH Ha OCHOBE 3HAHMH

IPOGHMIBHEIX Pa3aesioB MATEMATHICCKIX H ecTeCTBEHHOHAYYHBIX JUCIHUILIHH (momyneit) (OITK-
2)

3HaTh:

Ga30BbIe 3HAHUA B 001acTH (hyHIaMEHTATBHBIX pasziennoB eCTEeCTBEeHHO-HAYYHBIX JIHCIHILIHH
(OIIK-1)

YMerh:

aANTAPOBATH 3HAHAS M YMEHMS, TONYHCHHDIC B Kypce XHMHH K PELICHHIO KOHKPETHBIX 3a/1a4,
CBS3AHHBIX C TIPO(ECCHOHANBHOI JIEATENEHOCTRIO (OINK-2)

Bnapers :
HaBBEIKAMHM KCIIEpPHMEHTAIBHBIX HCC/IeIOBAHHH /U BO3MOXKHOCTH HCIIOJB30BAHMS HX B pEIICHAH
npod)ecCHOHANBHBIX 33113t (OIIK-2)

T 15.03.04

crocobeH MCIONB30BaTh OCHOBHBIC 3aKOHOMEPHOCTH, ACHCTBYIOLIHE B IpoLecce U3TOTOBJICHHA
IpONYKLHH TpeOyeMoro KauecTea, 3aaHHOr0 KOJIMYecTBa IPH Ha¥MEHBIIHX 3aTpaTax
001IeCTBEHHOTO TPY /I OIIK-1);

clocoGeH  WCIONB30BaTh ~ OCHOBHBIE  3AKOHEI eCTeCTBeHHOHAYYHBIX  JMCIMIUIMH B
npo(heCCHOHANBHOM  IEATENLHOCTH, IPUMEHATh  METOJBI MaTeMaTH4ecKoro aHanmsa H
MOJIETTHPOBAHHUS, TEOPETHIECKOTO H KCIIEPHMEHTANBHOTO HCCIE/I0BAHHA (TIK-1);

crocoGeH MpeICTAaBHTh aIeKBaTHYIO COBpEMEHHOMY YPOBHIO JpaHui Hay9HYIO KapTHHY MHApa Ha
OCHOBE 3HaHWs OCHOBHBIX [OIOIKEHILH, 3AKOHOB ¥ METOZIOB ECTECTBCHHEIX HayK ¥ MaTeMaTHKH
(TITIK-2).



3HATDB:

(yHaMeHTaTbHbIE OHATHA, 3AKOHBI 1 TeopuH KIIACCHYECKOH H COBpEMEHHON XUMHH (OIIK-1,
TITIK-1, TITIK-2);

YMmeTh:

IpPUMEHATH cHCTeMy (yHIaMEHTaNbHBIX 3HaHuid s HAeHTHGHKAMHE, (HOPMYNHMPOBAHHA H
pelIenHHs TEXHHIECKHX U TEXHOJOTHIECKUX npo6nem (OTIK-2);

HCIIOb30BaTh B IPAKTHIECKON JCATENHHOCTH HOBBIE 3HAHHA U yMCHHA (TIIK-1, TIK-2).

Baaners:

HABBIKAMH SKCTIEPHMEHTAIBHBIX HCCIIEA0BAHMI IS BO3MOKHOCTH HCIIONB30BaHUA HX B PEIICHHH
npodecCHOHANBHBIX 3a/1a4 (TIK-1, TITK-2).

4. COJIEPKAHHE JIHCHHHJIHHBI
4.1. YaeOno-TeMaTHIECKHH IVIaH

Wyﬁem Homep HaumenoBaHue pa3zena, KonMuecTBO YacOB KOHTAKTHOH paGoThl ¢
paszzena : TEMBI npenojaBaresieM
, TEMBI Qunaga hopmMa 3aounas Gopma
JIK JIb JIK JIb
PyGex P1 Beenenue. OCHOBHBIC 3aKOHBI )
1 XHMUHU
‘ TICXD, Crpoenne aToMa.
P2 Xumuueckas CBA3b H 7 2 5
MEKMOJIEKY IApHBIC
B3aHMOJICHCTBHS
DeMeHThI XUMHUYECKOH
P3 2 2
PyGex TepMOIMHAMAKH
2 XuMu4ecKas KUHETHKA.
P4 XuMHYecKoe  pPaBHOBECHE. 4 2 2
Karanus
B PacTBOpHI . 2
DNEKTPOXMMHIECKHE
Pybex P6 MPOLIECCHI 6 4 2
3
|l l BMC u miacTMacchl 2

16 L 16 2 4
Htoro




4.2. Codeprcanue nexuuii:

Hingp Hanmenosan Tpynoem | Tpynoew
paszaena, KOCTb, KOCTb,
He pasjena,
TEMBI o Haumenosanue u conepixanue neximun 4achl 4aChl
THCLIMILI (ouHas | (3aounas
JUCLHIUTHHBI
WHEI (opma) | dopma)
P2 - { ICX3, ONeKTPOHHOE  CTPOGHHE aTOMa M cHcTeMarhka | 2 2
Ctpoenue XMMHHCCKHX 27IeMCHTOB. KBaHTOBO-MexaHUuUecKas
aToma, Monenb aroma.  CTpOoeHHe MHOTOYIEKTPOHHBIX
XuMHueckas | aromoB. [lepuoamnueckas cucrema .M .Menjeneesa
CBA3b H | H H3MCHCHHE CBONCTB JJIEMEHTOB H MX COIMHEHHI.
MEXMOJICKYN | XMMHYeCKas  CB3b. OcCHOBHBIE  THNBI |
SPHBIC XapaKkTEepPUCTHKH CBA3H,
B3anMo/ielicT
BHsI
P3 DNeMeHTBI DIIeMEHTh XHMHYECKON TCPMOJAMHAMHKH. | 2
XHMHYECKOH | Duepretndeckue PGexTbl XUMHYCCKUX peakiuii,
TEPMOJIMHAM | BHYTpeHHsis 2Heprus W SHTaIbIH, Tepmoxumus,
HKH Tepmoxumuueckue 3aKOHBI H YPaBHEHHS.
OHTanenua o0pas’oBaHHs XMMHUECKMX COELHHEHHI.
ODHTPOIHA M ee H3MEHEHHE [IPH  XHMHUECKHX
npoueccax. Oneprusi  ['nGGca  u  smeprus
lenpmronbua n uX u3MeHeHHS P XMMHYeCKUX
npoueccax. YCloBHS  camMonpou3BOIBHOTO
NPOTEKAHHS XUMHYECKHX PeaKilHii.
P4 | Xumunueckas Xumuueckas kuHetuka. CKOPOCTh IOMOTrGHHBIXH | 4
KHHETHKA. FCTEPOreHHBIX  XMMHYCCKHX  peakluii. 3akoH
XUMHUECKoe | AeHCTBYIONIHX — Mace, 3aBHCHMOCTD  CKOPOCTH
PABHOBECHE. | XHMHYCCKHX DCaKUMH OT TeMIEepaTypel. DHeprus
Karanus. AKTHBALUMH. ['OMOreHHEBIH M reTeporeHHbl KaTanus
Koncranra  pasuoBecus u  ee  cBmb ¢
TepMOJIMHAMHYECKHMI  ynkuusiMi.  [Ipunuun
Jlelllatense.
PS5 | PactBopsl Pactsopel.  Onpenenenne  n Knaccupukaims | 2
pacTBOpOB. PacTBopsr HEINEKTPOJIIHTOB H
NEKTPONNTOB. BoOAHbIE pPacTBOPHI 2MEKTPOJIHTOB.
DNeKTpOIHTHYECKAs JHCCOLHALTHS BO/JIEL
Bonopoaneiii  nokasarens.  HMonmbie peakuun B
pPacTBopax.
P6 InexTpoxuM | OKHCANTENBHO-BOCCTAHOBHTEbH bIe u|o6
HuecKue ICKTPOXUMHYECKHE npouecchl. 3akoHbl Papajes.
IIPOLIECCHI Ionsitue 00 EKTPOIHBIX NOTCHLHANAX.
lansBannveckue snementsl, DJIC u eé H3MepeHue,
CranaapTHeiii BOLOPOIHBIE 1eKTPOJL H BO0PO/THas
lkana — noreHuuanos.  Ypasuenne  Hepncra.
Onextposns.  [locnenoBaTebHOCTD JEKTPOAHBIX
NIPOLIECCOB.
Onpenenenne  u KraccHQUKALHA KOPPOIHOHHBIX
o [[POUECCOB. BHIBI KOPPO3MOHHBIX  paspylnenuil,




Knaccudukarms
XHMHYeCKas
KOpPpo3ust. METO/Ibl 3alU Tl OT KOPPO3IUK

KOPPO3HOHHBIX
KOPPO3Hst.

[IPOLECCOB.
DACKTPOXUMHYECKast

4.3./labopamopnuiii npakmurym

1In Tpyroemk
bp Tpynoem | ¥
pasjen OCTb,
5 HaumenoBanue KOCTb, Saits
: pazziena, TeMbl Hanmenosanue 1 coaepikanne J10paTopHelx paGoT YaCkl
TEMbI (3aounas
JHUCLIUTIIHHEI (oynas
JACIIH hopma)
(hopma)
MJTHHBI
Pl Beenenue, OnpenenieHue MOTSAPHOR MacChl 2
OCHOBHBIE IKBHBAJIEHTA METAI/IA.
3aKOHBI XUMHUH
P2 TIEX: Crpoenne aroma. [Tepuoauueckas  cucrema 2
CrpoeHne atoma | XUMHUCCKHX 2/IEMEHTOB, Tunb XUMHYECKOH
XUMAYecKas CBSI3U M CTPOCHHE MOJICKYI
CBSI3L H Medcmo- | PYOeKHBIH KonTpons Nel (1 wac)
JIEKYJIpHbIE
B3aHUMOJICHCTBHA
P3 DJIEMEHTEI XUMHYeCKast TepMOIMHAMHKA 2
XUMHYECKOH
TEPMOMHAMHKH
P4 XuUMHYeckas XHMHUECKas! KHHEeTHKA 2 2
KHHETHKA.
XUMHYECKoe PyGexnbiii kouTpons Ne2 (1uac
. p
paBHOBECHE,
Karanus
e PacTBOpLI PacTBopbI 2neKTpONIHTOB 2
P6 Onextpoxumuue | OKHCIUTENBLHO-BOCCTAHOBHTE IBHBIC peakuuu 4 2
ckue npoueccel | Kopposus meranios
PyGexupiit kouTpoas Ne3 (1uac)
P7 Opranyueckue PacnoznaBaHue BOJOKOH. IIACTMACC M [OJIHUMEPOB. | 2
P p
MOJUMEPHBIE
M&Tep[flﬂ.ﬂbl
Hroro 16 4

4.4 Konmpoavnan paboma (0na 3aounon gpopmor 0dyuenus)

[lnumanosuy M.JI. Xumus: meTommueckue yKasalus, NporpaMMma, peleHHe THIOBBLIX
3az1ay, NporpaMMHPOBAHHBIC BOIIPOCKHI ULl CAMOIIPOBEPKH H KOHTPOJIBHBIC 3alaHus /s

CTYACHTOB-3a04YHHKOB

MHKEHEPHO-TEXHHYECKNX  (HeXHMHYECKUX)

BYy30B.3-e u3/., ucrp. - M.: 2003 - 128 ¢.

CIleLHaJIBHOCTEH



S.METOJANMYECKHE YKA3AHWSI JIVISI OBYYAIOI[UXCSI
11O OCBOEHHIO JINCHUTITIJINHDBI

lpn npociyuwnBanum NeKuHii peKOMEHYETCS B KOHCHEKTE OTMEYATh BCE BAKHDIC
MOMEHTLL, Ha KOTOPBIX 33a0CTPAET BHHMAHWE MPENOJaBaTeNb, B YAaCTHOCTH Te, KOTOPbIE
HAIpaBIICHPI HA KA4CCTBCHHOE BBINOJIHCHHE COOTBETCTBYIOLIEH 1aG0paTOpHOil paGoThL.

[IpenonaBarenem 3anIaHMpPOBaHO HCMOBL30BAHHE NPH YTEHHH JICKUHI TEXHOJIOTHH
npobnemHoro ofyuenus u anckyccuu. [1o3Tonmy pexomenayercs (ukcuposats s ceOs
HHTCPECHBIC MOMCHTBI C LE/IbI0 HX AKTHBHOTO 06CYKIACHHS HA IMCKYCCHH B KOHLIE JNEKIHH.

3a0roM  KaueCTBEHHOIO  BBINOJHEHMS! nabopaTopHeIX  paboT  ABIsETCH
CAMOCTOATE/IbHAA TIOArOTOBKA K HUM HAKaHyHe MyTeM MOBTOPEHHS MaTepHajIoB JICKIMIL.
PexoMenayeTcss noAroTOBMTH BONPOCHT 1O HESCHBIM MOMEHTAM K o0cyauTh HX ¢
HpenoasareneM B Hawane nabopaTopHoi  paboThl, KOJUIEKTMBHOTO B3aHMOACHCTBH,
pazbopa KOHKpeTHBIX cuTyauuii. [Tosromy MPHBETCTBYETCA IPYNIOBOH METOJ BBINOMIHEHUS
/1a00paTopHBIX paboT, a TaKKEe B3AHMOOLEHKA U 06CYIKIeHHe Pe3yabTATOB BBINOJHEHHS
maboparopHoif  paGOTBl W MONYYEHHS BBLICOKONH OLEHKH 110 pe3yabTaTaM  OCBOEHHS
JMCLHILTHHBI,

Jlast Tekyliero KOHTpPOJIS ycreBaeMOCTH JUls OYHOI (opmbl 08yueHus Henonb3yeTcs
OaNTbHO-PelITHHIOBAS CHCTEMA OLEHKH. IToaromy macTosiTesbHO pekomenmyercs TaTe/bHO
MpOpabaTeIBaTh MATEPHAT AUCUMITHHEL TIPH CAMOCTOSTENbHO paboTe, y4acTBOBAaThL BO BCEX
hopmax obcyxaeHus n B3aUMOICHCTRHS, Kak Ha JeKIHaX, Tak 1 Ha 1abopaTOPHBIX 3aHATHUAX B
HELIX JIyHIICro 0CBOCHHS MaTepHalia i MOMyUeHHs BBICOKOH OLEHKH 10 pe3yIbTaTaM OCBOCHHS

JHCLHIIHHEI
Brinonnenne camoctostensnoi paGors MO/IPa3yMeBACT CaMOCTOSTENIBHOE U3ydYeHHE
Pa3ZiC/IOB  NMCUHMIUIMHEL, TOATOTOBKY K JabOpaTOpPHBIM 3aHsITHSIM, MOATOTOBKY K 3auery,
[OATOTOBKY K pyOEKHOMY KOHTPOMO (s OvHOj (popmbl  o0ydenust),  BeIONHEHHE
KOHTPO/BHOH paboThl (1151 32049H0H GopMbI 06yyUeHs)
Pekomentyemas Tpy10eMKoCTh caMoCTOSTeNbHOI paboTsl npexcrapiena B Tabnuie:

Pexomenoyemuiii pesrcum canocmosmenvuas paboma

B Tpynoe | Tpynoe
ludp| camocrosTensHoil o g
; Hanmenosanue n conepikanne 4acel | wackl(3a
CPC | pabotel cTynenTos
(CPC) (ouHas | ounas
(popma) | dopma
Cl.] Merton BAJICHTHBIX CBSI3eH. 8 10
['uGpunzanus. [loustne o  merome
MOJIEKYJIAPHBEIX  OpOHTaeit. Ctpoenne w
CBOHCTBA [POCTEHLINX MOJIEKYI
Yray6nennoe C1.2PactBopul. Onpezenenue 1 KiaccHpHKaLus 8 10
c1 M3yuCHHE pasfenos, | PACTBOPOB.  PacTBOpel  HEIIEKTPOIMTOB 1
TeM JIMCLIHILTHHBI 3IEKTPOTHTOB. Boausie pPacTBOPbI
JNEKIHOHHOTO Kypea | YIEKTPOJHTOB, DNeKTpoaHTHYeCKas!
auccouranns Bojel. Boaoposnelii nokaszarens.
WMonnpie peakuun B pacteopax. Komtoummbie
PacTBOPbI B IIPHPOJIE U TEXHHKE. e
Cl.3 Xumuueckas TepMOAMHAMHKA 8




LS MeToabl  3alMTBI 0T KOPpPO3MM: 8 16
palMOHANIBHOE  MPOCKTHpOBaHHe, 00paboTka
OKPYKAKOWICH CpeAbl, JETHPOBaHHE, CO3JaHHE
H30JIHPYIOLIHUX MIEHOK Ha MeTajlIax,
SJEKTPOXHMHYECKas  sammta.  MHruburopsl
KOPPO3HH.
2 Wsyuenune pasnenos, | C2.1  Teopus  XMMHUECKOrO CTPOEHHUSI 6 14
TEM IHCLHIUIHHBI HE | OpraHuyeckux coeamHenuii  A.M.Byrtneposa,
BOLIEJUIUX B KIaCCHQUKALMS  PearcHTOB W peakuuil B
JIGKUMOHHBIH KYpC M | OPraHHyecKol XHMHH, KJiaccu(pUKaLus |
[IPAKTHUYECKHE HOMEHKJIATYypa OpPraHH4eCKUX COeJIMHEHHH,
3AHSTHS C2.2CBoiicTBa  nepexonblX  METALIOB, -
ssieMenTsl 1V - VII rpynn. Xumust 21€MeHTOB
JKenesa, uX CIUIABOB M XMMHYECKHE COeqHHEHHS.
XHMHUSI METAUIOB NOATPYII MEAM U LIHHKA
C2.3.  Hedre, nmpupomnsiii ras.  crpoenme, 6 4
XHMHYECKHE CBOMCTBA, [IPOMBILIUICHHBIE
CrocoObl  [OJIyYeHHs,  HCHOJIL30BAHHE B
HapO/IHOM XO03sHCTEBE.
C2.4. BMC u mmact™accsl,
D [Toxroroska K C3.1 loozomoska K naéopamopnviv padomam 16 4
ayJIuTOPHBLIM (no 2 waca na kaxcooe 3ansmue)
3AHATHAM (3.2 Ilodzomoska K pydexcnomy Konmpoaio 6
(no 2 waca na kaxcawiti pydeac)
C.3.3 Hanucanue konmpoasHoi pabomot 18
C4 [Toaroroska x C4.1 IloaroroBka k 3auerty 18 18
MPOMEZKY TOUHOI
artectaiun’ 1mo
JHCLHUIIIMHEE (3a49eT)
WUroro: 76 102

6. ®OH/I OHEHOYHLIX CPE/ICTB

AJBTATTECTALUH ITO JUCHUTIJIMHE

6.1. IlepeveHn OLEHOUHBIX CPEICTB

l.banbno-pefiTiHroBast cucTeMa KOHTPOMIA M OLEHKH aKajeMHYECKOH aKTHBHOCTH CTYACHTOB
KI'V (s ounoii opmer 06yuenns)

2.PyGescubiit konTpons 1,23 (s ounoii popmbl 06yuenus)
3. Bonpocsl K 3auery

4.KonTponbnas padota (st 3a04H0i PopMbl 00y ucHs)

6.2. Cucmema 6aa16HO-pEiMuUn 0601l OUEHKU PABOMbI CIMYOCHNOE NO OUCKUNAUNE

Me | Hanmeno Coxepxanne
BaHUE
I | Pacnpen Pacnpedenenue 6annoe 3a 1-i cemecmp
CIICHHE Buo VP | llocewe | Bumo | Pabo | PyGexc | Pybeo. | Py6eac. 3auer
OasnoB Hue JTHEH | mana | KoHm- Koum- | Konm-
3a JAekyutt 1 | we W | qabopa | ponw pois | pois
cemectp Jb 3amm | mop- Ne | Ne 2 Ne 3
1-i Ta OT HbLY
CeMecTp YETOB | 3dnA-




yueOHOH no musix
padoTeL nabop
pado-
TaMm
bannona | 1,0u 0,5 | 23a /i 12 {2 /i 30
s 21ao.
OYeHKa pab.
Beero 8
3a JIK. 7 saHsti | Ha2-m | Had4-m |Ha 7-m
[Ipumeu 8,0 6 iino 1. | nabopar | naGopar | naboparo
anus: | 3aJIb- 4 %izf Maxcn | opnom | opHOM | pHOM
Bceero 12 14 MyM | 38HSTHH | 3aHATHH | 3aHATHH
8,0
Kpurepuii 60 n Mmenee 6aIOB — HeyJOBJICTBOPHTE/IBHO (HE3aUTEHO);
nepecyera 61...73 — YAOBIETBOPHTE/IBHO;3aUTEHO
Oanios B 74... 90 — xopotno;
TPaAMIHOHHYIO 91...100 — oTuymHo
OLIGHKY T10
UTOraM paboThbl
B CEMECTpE U
3K3aMeHa
Kputepuii  nonycka «x | [lna donycka k npomexcymounoii ammecmayuu ( 3auemy) cmyoenm
MPOMEIKYTOUMHOH donocen  Habpame wne menee 50 06annos, GLINOAHUML  GCe
aTTecTalmu, nabopamopnsie pabomel u KOHMPOALHYIO padomy O1s 3GO4HOT
BO3MOKHOCTH Gopmer 00yuenis
10J1y"eHH s His nonRyuenus IKIAMEHAYUOHHOTI OYeHKU (3auema)
aBTOMaTH4ECKOro «asmomamuyeckuy cmyoenmy neobxooumo nabpams 3a cemecmp
IK3aMeHa CneQyioujee MUHUMAanbHoe KOnuYecmeo 6annos.
(HAUMOHANBHON OUEHKH) | - 61 Gann — 3auem agmomamuyecKu.
no aucuuIutnbe, | Ilo coenacosanuio ¢ npenodasamenem cmyoenmy, mo2ym Oblmo
BO3MOIKHOCTh dobasiennl  donoanumensuoie (Gonycel) banibi  3a  akmueHoe
nosyueHust  OOHYCHBIX | yuacmue 6 Hayunolt U Memoouveckol padome, OpuunaibHocmb
Gasnnos APUHAMBLX PEULCHUT 6 X0O€ GbInoAHeHUA 1abopamopHblx pabom, 3a
yugemue 6 FHAUUMbLIX Y4eOHbIX U GHEYHEeOHBIX MepOnpUsLINUAX
Kagedpul




Dopmbl "
yueOHoit  pabornl
HEYCIEBAIOLIH X
(BOCCTAHOBMBILIMXCS Ha

BHJBI
JUts

B cayvae ecnu k npomescymounoti ammecmayuu nabpana cymma
menee 30 06annos u ne GbLnOIHEHbl 6CC 3A0QHUA, MO CIMYOCHMY
HeoOX00UMO  6LINOIHUML  DONOIHUMENbHbIE 3a0aHUs, 00 KOHYA
nocaeouell (sawemnoii) nedenu cemecmpa. Ipu smom 1eodxo00umo

Kypce o0yuenus) | npopabomams  Mamepuan 6cex  APONYUeHHbIX arabopamoprbix
CTYJIEHTOB s | pabom.

[IOJIyYEeHH A Dopyie OORONHUMEbHbIX 3a0aruil (naznavaiomes
HEeJIOCTAIONMX OalIoB B | npenodasamenen):

KOHIIE cemecTpa

-6bINOAHEHUE U 3AWUMa RPORYenHbIX 1abopamopuvix pabom (npu
HEBOZMONCHOCII QORONIHUMENLHO020 NPOGEOeHUs 1abopamopioil
pabomei npenedasames VCMAHagauGaem Gopmy
QONOIHUMENbHO20  3a0aHUs  NO  MeMAmuKke — nPORVIYeHHOT
aabopamopnoil patomu camocmosmensio) — 0o 4-x 6annos;

- npoxodicoenue pyoedicno2o KOHmpons (6anvl 6 3a6UCUMOCT Om
pybesica).

Jlukeudayus akademuyeckux 3a0014CeHHOCMET], GOIHURIIUY 13-30
PasHocmu 8 yueOnoiX nianoe npu nepecode ull 60CCmaHoGIeHul,

NPOGOOUMCS.  NYMEM  GLINOJIHEHUS.  DONONHUMENbHBLX
Qopybl 1 06ver KOMOpLIX onpedersemen noCcIeO08aAMeNLHO

6.3. Ilpoueaypa oleHHBAHNS Pe3yILTATOB 0CBOCHHS AHCIIHILIHHDI

Peanusauus nporpaMmbl  AHCLHIUTHHBL  «XHMHS» MPeyCMaTpHBACT  LIMPOKOE
NPUMEHEHHE pasIHYHBIX 00pa3zoBaTeNbHbIX TEXHOMOIHI.

Metonnueckue MaTepHabl, OIpeae/soLIHe [POLEAYPEI OLIGHHUBAHHS
00pa3oBaTeNbHLIX  Pe3y/bTATOB, NPUBEACHEI B yueOGHO-METOAHUECCKOM — KOMILIEKCe
JHCLUITHEL

Kontponb kauecrsa sHanmii Jgomkedn ObITh leJICHANPABIeHHBIM, O0BEKTHBHBIM,
BCCCTOPOHHHM, PETyJSIPHBIM M HHAMBHIYaNbHbIM. MHIMBHAYaI3amio KOHTPONs 3HaHMi]
YAOOHO — OCYWIECTBAATE ¢ [OMOUILIO  HHAMBHAYANBHBIX  KOMIJCKCHBIX 3aJIaHuit,
COCTABJICHHBIX K KAJKIOMY H3y4aeMOMY MOAYJIO.

MHOroBapranTHO® KOMILICKCHOE 3a1aHHE COCTABISETCS B BHAC TAOHMIBI ¢ 9HCIOM
BAPHAHTOB, PABHBIX 4YHCIY CTYACHTOB B [IpyINe, PAa3sHOTO YPOBHs CIOKHOCTH, YTO
TO3BOJISICT  KQKIOMY  CTYAEHTY BBIIOJHHMTE e€ro. Bakno OTMETHTh Takke, uTO
MHOTOBAPHAHTHLIC KOMILICKCHDLIC 3a7@HHs HAIOT BO3MOIKHOCTH YCHEHIHO OCYHIECTBIATE
CBA3L MaTepHala LanHOTO MOAYIISl ¢ paHee H3yYeHHbIM MaTepraiom. Takue 3a1aHus MOryT
HMETB PCIIPO/LYKTHBHBIIN, TBOPUECKHH H Pa3BUBAIOLUIMHI XapaKTep.

B kauyecrse npumepa npuBeseM MHOrOBApHAHTHOE KOMILIEKCHOE 3afaHHe K MOJLYJTIO
«llepBoHavasbHble XMMHYECKHE TIOHITHS. KTaceh! HEOPraHMUeCKHX COeTHHEH I
1. OcymecTBuTe MpeBpalens.
2. CocraBbTe ypaBHEHHs peakiuii.
3. HasoBuTe BCe BelecTsa u yKaxuTe, K KAKOMY KIIACCy COCIMHEHM OHH OTHOCSTCS,
4. B nocnenHem ypaBHeHHH pacCHiTaiTe MACCOBYIO 0.TIO 3JIEMEHTA METaLIa (110 BuIDOPY).
5. Paccunraiite 3KBHBANCHT 11EPBOTO BEUIECTBA B IEPBOM YPABHEHHH.
6. [ToyuynTe 9T0 BelIeCTBO BCEMH H3BECTHBIMH CrIocoGamu.
Ne apuanTa
1C— COz—* HzCOj. ——F Na3C03 = BaC‘Oz 10
2 Na — NaOH — Na,C0O3 — NaHCO; — CO, 30
3S— SO)_ — HzSO3 o NEQSO; - NU]'[SOj 20
4 Cl; =HCI — NaCl — Na;SO, — NaHSO, 15
5 Ca0 — Ca(OH); — CaCO3; — Ca(HCO;); — CaCO; — CaS0Q, 37
6 Al— Alej, = A]C]3 — Al(OH)g — Alzo_v, e J A](N03)3
LAIOH)SO,

3a0anu,




7 Cr — CrO — Cr(OH), — Cr(OH)NO; — Cr(NO3); 31

8 Zn — ZnSO4 — Zn(OH); — ZnO — NayZnQ, — Zn(OH); — Zn(NOs), 43

9 Cr — CrCI3 — Cr(OH)CI2 — Cr(OH)2Cl — Cr(OH)3 — Na[Cr(OH),]
Cr(NOs);d LCr(OH);

10 Al2(SO4)s = AI(OH);— ALO; —Na[AI(OH);] — AI(OH);

Hist crynentos, cnabo yeBousinx marepuar, [IPUBOJIMM QJIFOPUTM BBITOJHEHUS 3a1aHNS.
Ecnu ke crynent semonuut 3aganue Gonee OpPHUIMHANBHBIM CITIOCOOOM, €ro HTOTOBBIH OasI 1o-
BbIIIACTCS. TaKiKke CTyACHTY NPENOCTABIACTCS BO3MOKHOCTD IPOHJLTIOCTPUPOBATE IPYIINE X0/
CBOMX HECTaHJAPTHBIX MBICICH,

lNpumenenue untepakTHBHBIX (opm 00yueHHs BKTIOYAET ofuieHne ¢ npenojasarteneM B
HHTCPAKTHBHOM pesknme. [lpeanonaraercs npumenenne MHTEpaKTHBHBIX Gopm  0Oyuenns
CIeYUHUM 00pazom:

1) HenmHTaLMOHHBIEC, T.e., MCHOAB3yeMble B pamMKax TPaIuUHOHHBIX (opM yueGHOI
ACATENBHOCTH (JIEKLKMH, 1abopaTOpHble 3aHsTH)

2) HMHTaIMOHHBIE  (MIPOBBIE W HEUIPOBBIE), TNPHUMEHEHHE KOTOPBIX CBS3AHO ¢
HCIOJIE30BAHHEM B Y4eOHOM Ipoliecce HOBBLIX (hopm 0Byuer s,

PyGesknblii konTposas Nol npoBomnTes B nUCbMeHHOI (opme B Bue pewenns 4 3azay u
OTBETA Ha BOIPOC. 3a pewieHue 3aaa4u -2.5 Gauia, 3a OTBET Ha Borpoc 2 Oanna. Bpewms 1 vac.
MakcumanbHas ouenka- 126ammos

Py6esxupii konTpons Ne2 npoBomTest B muchMeHHOI (bopMe B BHIE pelIeHHs TECTOBOIO
3allaHus, coctostero u3 20 Bonpocos. 3a npasuibhbii oteet ¢ 1 110 18 — 0.5 Ganios. 3a 19-20
no 1,5 6anna. Bpems 1 uac. MakcumanbHas onenka- 1260105

PyGesxnplit kouaTposns Ne 3 nmpoBoanTes B nHCHMEHHOI (popme B BHjIe pelleHHs TECTOBOTO
3afaHus u3 20 BONPOCOB ¢ MoAcHeHHeM. 3a NpaBHIbHBIA oTBeT ¢ | mo 18 — 0,5 Gannoe, 3a 19-20
o 1,5 Ganna. Bpems 1 vac. Makcumanbhas onenka - 12 6amios

3adeT npoBOAMTCS B MUCHMEHHOM (opme Mo CMHCKY BornpocoB. CTyneHT oTBevaeT Ha 4
Bonpoca. 3a npaBuibHLIL oTBeT- 7,5 Gasos. [loxroroska K orBery sanumaet 60 Mmun. B cnyuae
HEOOXOAMMOCTH BO3MONKHA JOMOIHHTENBHO YeTHAS Gecea

PesyibTaThl TeKylero KOHTPOIIS YCneBaeMoCTH 1 3aueTa 3aHOCATes IPenoiaBaTeIeM B
3a9CTHYIO BEIOMOCTD, KOTOPAs CHACTCs B OPraHU3aMOHH b OT/IEN HHCTHTYTA B JI€Hb 3a4eTa 1
BBICTABIISCTCS B 3aUETHYIO KHHIKKY.

6.4. Ilpumeper 0LEeHOMHBIX CPeICTB A5 pyGe:Rnoro KOHTPOJISI M 3aueTa
PyGesxnblii konTpoan Nel
1. Onpenemurte KONMUECTBO BELIECTBA IKBUBANCHTA W MOJIIPHYIO Macey 9KBHBAJICHTOB
docdopa, kucnopona u Gpoma B coeannennsx PHs, H>O, HBr.
2. W3 1,3 rumpokeraa Merama nojiysaercs 2,85 r ero cynbara. Beraucsnre momspuyio macey
SKBHBAJICHTA 3TOr0 Metanaa. Omeem: 9 r/mMob.
3. Okcua  TpexBajieHTHOro  3jemMenTa copepxnt  31,58%  kucmopoma.  Beruuciure
MOJIAPHYIO MACCY AKBHBAJICHTA, MOJAPHYIO H aTOMHYIO MACCHI 9TOFO 3JEMEHTA,
4. Yemy paBeH npu H.y. 3KBHBAJICHTHBIH 0GLEM BOAOPOAa? BLIYHCIHTE MOJSPHYIO Maccy
SKBHBAJlCHTA METalla, ecin Ha soceranosienue 1,017 r ero okcmma uspacxojosanocs 0,28 1
BOJopona (H.y.). Omeem: 32,68 r/mMoib.
5. B 248 r okcupa omHOBANEHTHOrO MeTasla comepxkutess 1,84 r meramna. Berumcaure
MOJUIPHYIO Maccy SKBHBANICHTA METAIIA K €ro okcHa. Yemy paBHa MONAPHAS H OTHOCHTEILHAS
aToMHas Macca Toro meTaiia?
6. Uemy paseH npu H.y. IKBHBAJIEHTHbLII 06DBEM kucrnopoaa? Ha cokuranue 1,5 r
ABYXBAJICHTHOrO MmeTaiuia Tpebyercs 0,69 n kucnopoma (H.y.) Bbramcnure MOJIIPHYIO Maccy
IKBHBAJICHTA, MOJIAPHYIO MACCY H OTHOCHTEIbHYIO ATOMHYIO MAcCy 3TOr0 MeTasia.



7. W3 3,31 r HuTpata Metanna nonyyaercs 2,78 r ero Xnopuaa. Beraacnnte MomsipHyio macey
9KBHBaJICHTA 3TOT0 MeTanna. Omeem: 103, 6 r/Mob.

8. Hanmuwmre ypauenue peaxunii Fe(OH); ¢ XJIOPOBOJIOPO/IHON (COJISIHOM) KMCIOTOM, pu
KOTOPBIX 00pasyioTcs CHEAYIOUHE COCAMHCHHS SKeNe3a: a) XJIOpPHI IMrHPOKCcoicesiesa; 6)
AUXJIOPHI  THAPOKCOMENE3a, B) TPHXJOPHA Kesie3a. BEIMHMCIATE KOIMYECTBO BELIECTBA
SKBHBAICHTA U MOJLAPHYIO Maccy skBHBanenTa Fe(OH); B kask10it u3 atux peaxuuii.

9. M30bITKOM THAPOKCHIA KaHs MOACHCTBOBAIN Ha pacTBopel: a) auruapodocedara kamus, 6)
HuTpata auruApokcosuemyTa (I). Hanmwmre ypasuenne peaxnwmii stux sewects ¢ KOH u
ONPEACNIMTE KOJIMYCCTBO BELIECTBA YKBUBAJIEHTOR H MOJIAPHLIE MAacChl DKBUBAJIEHTA.

10. Tlpn B3aumoseiicTBun 3,24 © TpexBaJleHTHOrO METaNIa ¢ KHCIOTOM Belesgercs 4,03 i
BOZOpoaa (H.y.). Berumenute MONSpHYIO Maccy IKBHBANEHTA, MOJIAPHYIO M OTHOCHTEJIBHYIO
aTOMHYIO MacChl MeTaJla,

11. Mcexons u3 MonsipHoH Macchl Yrieposa u BOABL, OMpene/inTe abCOMOTHYIO Maccy aroma
YTJIEPOJa W MOJIEKY bl BOJBI B rpammax. Omsem: 2.0 - 10% 11 3.0 - 10 1,

12, Ha wuefirpanuzaumio 9,797 r oproocopHoil  KMCHOTBI H3pacxoaoBano 7.998 |
NaOH. Beluucinte KojnuecTso BellecTBa HKBHBAICHTA, MOJIIPHYIO MACCy JKBHBAJEHTd M
ocHoHOCTE H3PO4 B 97100 peaknmi. Ha ocnoannm pacuera manummre YPABHEHHE pPEaKIHH.
Omegem: 0,5 monab; 49 r/moib: 2.

13. Ha weftrpammsammio 0,943 r dochopuetoii kucaors H;POs3 mspacxonosano 1,291 r
KOH. Bemuennte  koamuecTso BellecTBa 3KBHBAICHTA, MOJIPHYIO MAaccy 3KBHBajJeHTa W
OCHOBHOCTB KMCIIOTHI. Ha OcHOBaHMH pacuera manuwmte ypasnenue peakun. Omeem. 0.5
MOJib; 41 r/Monb; 2.

HaNKUIIATE HX MOJHBIC YPABHEHHSI.

14. Hanummre snektpoHHble (OPMYJIBI ATOMOB HIEMEHTOB ¢ MOPA/IKOBEIMU HOMepamu 9 u
28. TlokaxuTe pacrpesieseHue MeMEHTOB THX ATOMOB MO KBAHTOBLIM syedikam. K kakomy
SJICKTPOHHOMY CEMCHCTBY OTHOCHTCS KaMKAbIH H3 9THX 3J1eMEHTOB?

15. Hanmummre snextponsble (OPMYIIBl aTOMOB 371eMEHTOB C MOPAJKOBBIMH HOMepaMu 16 u
26. Pacripesiennte 2/1eKTPOHBI 3THX aTOMOB MO KBAHTOBBIM fueiikanm. K KAaKOMY JIEKTPOHHOMY
CEeMEHCTBY OTHOCHTCS KX/l U3 3THX 3JIeMEHTOB?

16. Kaxue opOurann atoma 3anossiorcs JIEKTPOHAMM paHblie: 4d wmn s, 6s uwim Sp?
[Touemy? Hanuure snextponnyio (bopmyny aroma anemMenTa ¢ NOPAIKOBBIM HomepoMm 43.

17. Yro takoe wuszotone? Yem MOKHO OGBACHATH, uTO y OONBIIMHCTBA MNEMEHTOB
MEPHOAMUECKOH CHCTEMbI ATOMHBIC MAcChl BBIPAKAIOTCH APOOHBIM uncaoM? MOryT a1 aToMbl
Pa3HBIX JJIEMEHTOB HMETh OJAMHAKOBYIO Maccy? Kak Has3niBaloTes moo0HbIe aToMbl?

18. Kakoe MakcrmanbHOe UHCIIO 3NIEKTPOHOB MOTYT 3aHUMATh $-, p-, d- u_f~opburtanu rannoro
Jnepreritieckoro yposua? IMouemy? Hanmmmre snekrponnyio Qopmyny atoma snementa ¢
MOPSAKOBEIM HOMEpPOM 31,

19, KBaHTOBb[E HHCIa U151 QNEKTPOHOB BHELIHETr o JHCPIreTHYCCKOro YP()BHﬂ ATOMOB HEKOTOPbIX
DJIEMEHTOB UMEIOT CJACAYKOUIHE 3HAYUEHUS:

n=4;1=0;m=0, m=+ "/ Hanuummre IEKTPOHHBIE (POPMYJIBI ATOMOB ITHX IEMEHTOB M
OMNPEAC/INTE, CKONBKO CBOOOAHBIX Jd-0pOnTaneil CONepKNT KAKILI U3 HHUX.

20. B yewm saxmouaeres npusimn Iaynu? Mosxker an GbITh Ha KakoM-HHOYb NOAYPOBHE aTOMA
p7- W dlz-GHeICTPOHOB? [Toyemy? CoctaBbre 37eKTPOHHYIO (OPMYIY aTOMa J/MEMENTa C
NOPSAKOBBIM HOMEPOM 22 M YKAIKHTE €r0 BATCHTHBIE 1EKTPOHBI.

21. Yro takoe sHeprus nonmsamuu? B Kakpx eMHHUAX OHA Bbipakaerca? Kax uiMensiercs
BOCCTAHOBHTE/ILHASL AKTHBHOCTL §- M pP-DJIEMECHTOB B IPYyInax MEepHOAHYECKOH CHCTEMBI ¢
YBEJIHUYEHHEM NOpsAKoBoro Homepa? [louemy?

22. Yto  Takoe snekrpooTpuuarensHocTs? Kak uimensercs 3NIEKTPOOTPHLATENBHOCTE p-
JNICMEHTOB B TCPHOIE, B TPYyNre MNEPHOAMYECKON CHCTEMBI ¢ YBENHYEHHEM IOPSAKOBOTO
nHomepa? [louemy?

23, Mexoas u3 nonoxenus repmadus, MoauGACHA H peHHs B MEePHOMUECKOH cHCcTeMe,
cocTaBbTe (OPMY.IbI BOJIOPOJHOIO COEAMHEHMS TECPMAHHS., OKCHA MONMGIEHA H PeHHEBOIl



KHCJIIOTBL, OTBEHAIOIME HX BBICWICH CTeneHH okucaexns. M3oGpasute (opmysl HTix
COeIHHEHUH rpaduieck,

24. Yro TaKoe CpoACTBO K 2MEKTPOHY? B KakMX eIHHHULAX OHO BbIpaKaercs? Kak
H3IMECHSICTCS OKHCJTHTE/IbHAs AKTHUBHOCTb HEMETA/JIOB B ICpHoJge MU B I'py1rne
NEPUOAHYECKOH CHCTCMBI C YBCIHYEHHCM TOPSIIAKOBOIO Homepa? OrBeT MOTI‘IBHP)’F!TC

CTPOCHHEM ATOMA COOTBETCTBYIOLIEIO YIEMEHTA,

25, Kakylo XHMHYECKYIO CBSI3b HA3LIBAIOT BOJIOPOAHOI? MeKIy MOJIeKylaMi KakiX BElecTs
oHa obpasyercs? [Touemy H,O u HF, umes MEHBIIYIO MOJIEKY/ISIPHYIO MACCY, IJIABSITCS H KHITHT
npu GoJiee BBICOKHX TEMIEpaTypax, yemM HX aHanory?

26. Kakylo XHMHYECKYIO CBfI3b HA3BIBAIOT HOHHOM? Kakos mexanusm ee oGpazosanus?
Kakne cBOHCTBA MOHHOH CBA3M OTIMYAIOT €6 OT KOBAICHTHON? [lpusennrte nBa npumepa
THITHAHBIX HOHHBIX  CO¢AMHeHM. Hanuwmte ypasHenus npesparness COOTBETCTBYIOLIHX
MOHOB B HEHTpaJILHLIE ATOMBI.

27. Yro cnemyer nOHMMATH TOJ CTENEHbIO OKHCIEHMS aToMa” Onpezennte crenexs OKUCIEHHS
4TOMa YIIEpO/ia W €ro BaNeHTHOCTh, OOYCIOBJCHHYIO YHCIOM HECHapeHHbIX 3JIEKTPOHOB, B
coeannenunx CHy. CH3;0H, HCOOH, CO..

28. Bprumeante mMonspHyio KOHLUCHTPALHIO H MOJIIPHYIO KOHLEHTPALHIO 3KBUBAMCHTA 20%-
HOTO PacTBOPa XJAOPHAA KalbLus MI0THOCTEIO 1,178 r/em. Omeem: 2,1 M:42%,

29. Yemy paBHa MOJISIpHAS KOHLEHTPALHS SKBHBANCHTA 30%-HOr0 pactBopa NaOH miotHocTbIO
1,328 r/em®? K 1 1n aroro pactBopa npu®aBuaM 5 1 BoAbl Berumcnmre MAacCOBY10
(MPOLEHTHYIO) /10710 T0JIy4eHHOTO pacTeopa. Omeem: 9,96 H.; 6,3%.

30. Kakoii o6wem 0,3 H. pacTBOpa KHCIOTEI TPC(S)’GTCS JULsL HERTPAIM3alluy pacTBopa,
cozepxaitero 0,32 r NaOH B 40 cM? Omeem: 26.6 cm”.

PyGexupiii konrposs Ne2  (Ipumep ¢ OTBETOM)

Bapuanr |

1.OHepreTHKa XHMHYECKHX [IPOIIECCOB pacemaTpHBaeTest B pasiene XHMHHU:
a)TepMOMHAMKKA; O) KHHETHKA; B)KOJIOHAHAS XHMIS: I') NEKTPOXHMMUSI,
lpasuivnoiit omeem: a)TEPMOJAHMHAMUKA;

2. Tennosoii a3 hekT peakiun He 3aBUCUT:

a) OT arperaTHoro COCTOSHHS BelIecTBa; 6) OT 11 PHPOIBI pearupylomux BeUecTs;

B) OT TEMIIEPATYPLI; I') OT MYTH PEAKLHH.

pasunenuiii omeem: r) OT NyTH peaxiiuu.

3.Jing kaKo# 3 MpUBENEHHBIX PEaKLHH H3MEHEHHE SHTAMLIIHA COOTBETCTBYET CTAHAAPTHOM
SHTasbIIHK 00pazosanus MgCO3(k):

a)MgO(k) + CO2(r)= MgCO3(k); 1

0)Mg(x)+C(rpaput)+ O5(r) = MgCO3(k);

B)Mg(x)+C(rpadur) +3/20,(r) = MgCO3(k);

r) Mg()+C(rpadur) +305(r) =2 MgCO3(k):

[Ipasunsisiii omeem: B) Mg(k)+C(rpadur) +3/205(r) = MgCO3(k);
4.M3MeneHne SHTANBLIMK peakiity PbO;(x) + 2C(rpadur) = Pb(i) + 2CO(r) pasHo:

a) -55,61;6) 55,61 B) 166,13; 1) -166,13

Hpasunonorii omeen: 6) 55,61 kJx

5.Msmenenue sneprun I'n6Gea B 97101t ke peaxunn paBHO:

a) 55,55; 6) 81,72; B) -81,72; r) -55,55

Hpasunenviii omeem: ; r) -55.55 k)«

0.M3menenne suTponun B 9ToM sKke npouecce paBHO:

a) -372.68; 6) 180,46; B) 372,68: 1) 319,25;

lpasunvnuiii omeem: B) 372,68 [/

7.JlaHHas peakuus sBISETCS:

a) YHAOTEPMHHUECKOH, CAMONPOH3BOIILHOI; §) SK30TEPMHUECKOM, CaMOMPOH3BOJILHOII;
B) SHAOTEPMHUECKOPH, HECaMONPON3BOILHOI: I') IK30TEPMUUECKOI1. HECaMOIIPOH3BOJIBLHOI.



[Ipasunonuiii omeent: a) IHAOTEPMUYECKOH, CAMOIPOM3BOMLHOI;

8.Ecam anst peaxuin 2Hy(r) + Oz r) = 2H,0(r) ee ckopocets pasua 0,45, C(H2) =3 monb/. C(Oy
(r) = 1 MOJIB/11, TO KOHCTAHTA CKOPOCTH paBHa

[pasunonorii omeen: 0,05

9.Cropocts peakuuu 4HC1(r) + Ox(r) = 2H,0(r) + 2Cla(r) npu yBeauueHHH 1aBIeHHs B
cucTeMe B 3 paza BO3pacTeT B pasa;

Ipasuavnett omeenm: Bospacter B 243 paza

10.Marematiyeckoe BeIp@KeHHE 3aKOHA AHCTRIS MACC ISl PeaKLAN

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

a) W =K C re20,Cco 6) W =K Crez0s C*co :B)W =k C3co DW =k-Coou;
[Ipasunsnwiii omeem: B) W =k Cco

11.YpaBHenue Appernyca uMeeT BHJl

aV2/V1 =*"%  Gyo/i= el B) ink = Ea/ RT; r) k= i, exp(-Ea/ RT).

Lpasunsnoit omeem: ; )K= K, exp(-Ea/ RT).

12.opsnok peaxunn 2Fe’ +8n*" = 2Fe*" +8n™" no JKelle3y paBeH

a)l  6)2 B3 14

[pasunvreiii omeem: a)l

13. Temneparypublii kos(uinient pasen 3. Bo ckolbko pas Bospacter CKOPOCTE peaKuuu npu
yBeJMueHun Temreparypel ha 20°C:

a)6:6)5:8)9:r)87

lpasureneiii omeem: B) B9 pas;

14.B cootserctsun ¢ npunuunom Jle llatense, ymenbinenue KOHLEHTPaI®H NPOJAYKTOB
PeaKiiMi CMELIAET PABHOBECHE peaKiiuu

a) B CTOPOHY MCXOJIHBIX BELIECTB, ) B CTOPOHY MPOAYKTOB PEAKLMH ; B) HE CMElIaeT
Ipasunvneiii omeem: 0) B CTOPOHY NPOAYKTOB PEAKIIHH

15.Beeaenue uibeitca HCI(r) B peaxuuto CuyO(k) + 2HC1(r) = 2CuCls (k) + H20 (r) cmecTT
paBHOBECHE

a) BIIeBO; 0) BIPaBO; B) HE CMECTHT

Hpasunenwiit omeem: 6) Bripaso;

16.Bo ¢KONBbKO pa3 NOBBICKHTCS CKOPOCTE NPAMOii peaxunu N2(r) + Oy(r) =2NO(r) nipu
[OBBILICHHH JAB/IEHHs B B cUCTeME B 4 pasa:

a)l6; 6)BS8; B)B4; )B 32.

lpasuasueiit omeem: B a) B 16 pas;

17.B Kkaky1o cTOpoHy CMeCTHTCS! pABHOBECHE peakituy (1. 16) IpH NOBBILIEHNH JaB/ICHHS:
a) BneBo; 0) BIPaBO, B) HE CMECTHTCH.

lpasunsuorii omeem: B) He CMECTHTCH.

18.Ecan T=4870 K, a Kpasu = 10", 10 n3menenne sHepruu ['nd0cea

AG pasno 279,74k x.

lpasurenoiii omeen: AG pasno 279,741k,
19.Ecnn koncranTa pasroBecust Ke = 2,2 nus peakuun 2NO(r) + O, (1) = 2NOs(r), a
paBHoBecHbIe KonteHTpauuu [NOJ=0,02 mone/n [NO2] = 0,03 monw/n1, TO HCXOaAHAs
KOHIEHTPaLMs KHCJIOPOJId PaBHa  MOJL/
Hpasunonviic omeem: 1,038 mouin/n
20.Ecmn ckopocTh peakiuu yBeuuuBaeTes B 2 pasa 1Py [OBbILEHHH Temiepatypsi oT 22°C 10
32°C, To sHeprus aktuBain pasHa_51,851 K)ok

2
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Pybexnpii Konrpoas Ne3

1.DneMenT-KHCI0TO00pA3OBATE/b ABAAETCH OKHCIUTENEM B KHCIIOTE. ...



a) oprodocdopnoii, 6) a30THOM, B) YroAbLHOMH, I) COTAHON .

2.0xucuTenbHble CBOHCTBA OKeHa cepbl(1V) NPOSBIAAIOTCH B PEAKLHH. .........
a) SO, + 0; — 0) SO; + KMnO4 + H,0 —
B) SO; +NaOH — r)SO; +H)S—

3.91C B (B) u xoodumment nepex HoSO4 B peakimu, mpoTekaloledi mo cxeme:
Al+ HoSO4 —  Al(SO4); + SO +HaO  paBHBI ........ o

4 HanbGonee CHﬂbHo BBIP&XKEHBI BOCCTAHOBHTE/IbHBIC CBOMCTRA }KC'.‘J'[C 33 B PEAKLHH ...
a) Fe + CO3* e FeCO; +2¢ ; 6)Fe « Fe*' +2e:

?

B) Fe" & Fe* +le r)Fe « Fe'* +3¢.

5.2nexTponnbiit  noTeHiman Hukens, onymennoro 8 0,001M pactop comH HHKels npu
Temneparype 25°C paser .....B.

6. CXCMB HpaB}’lIleO PA3OMKHYTOI'O MCIHAHO-KaJIMHCBOIO raJIbBAHHYECCKOI0 3JIEMEHTE I1pH
CTaHIlElpTHLlX YCJIOBHAX HMECT BH/L:

a) (A) Cu | CuSO4l| CdSO4| Cd (K). 6) (A) Cu|Cu* | Cd® |Cd(K),

B) (K)Cd|CdSO, | CuSOy || Cu (A), r) (A)Cd|CdSOy | CuSOy | Cu (K).

7.Monekyssiproe ypasHenne paGoThl MEIHO-KAAMHEBOTO  FalbBAHHYECKOTO IEMEHTa 1PH
CTAH/IaPTHBIX YCIIOBHAX UMEET BHIL ...

8.3.J1.C. MeaHO-KAAMHEBOTO TajbBAHHYECKOrO JIEMEHTA, PACCMOTPEHHOTO B Bormpocax Ne 6,7,
MPH CTAHJAPTHBIX YCIOBHSIX PABHO....
a)— 0,740 B, 6) 0.740 B. B) — 0,066 B, r) 0,006 B.

9.1lpn nponyckannn 96484 Kn snextpuuectsa macca UMHKA, BbLASHBIIAsCS Ha Katoue (6e3
y4era nobOoUHbBIX MPOLECCOB) pPaBHA.....

10. O6bem X110pa, BBIACTHBIIErOCs MPH MEKTPOIKH3E PACTBOPA XJIOPH/A HATPUS TIPH CHIIC TOKA
1A B Teuenne 9 yacos, paseH ......
a) 1,88 n, 6) 0,94 1. B) 3,76 1, F) 7.52 n.

11. CornacHo Tabnume CTaHAAPTHBIX OKHCIHTENBHO-BOCCTAHOBMTENIBHBIX MOTCHIHANOB, Ha
AHOJIE B [IEPBYIO Oovepeab OyAeT paspsKarse ......
a) NO, / NOy, BY28% IR0, 8)2CT/CL, r)25° /),

12 COFJ]EJ.CHO TUIGJ]HLle CTaHAapPTHBIX OKHCIIHTCIIBHO-BOCCTAHOBUTEBHBIX [OTEHLIMAI0B, Ha
K4TO/Ie B [IEPBYIO Ouepe/b Oyaer pa:spmlcdrbca .....

i 2
a) Pb™, 6)Sn®", B)Ni**, r)Cd*

13.C yuetom nepenarnpsikeHus NOTEHLMAN BBIACICHIA BOOPOA Ha HHKENECBOM SMEKTPO/E Npi
pH = 7. nnotHoctn Toka 1 A/em® n Temneparype 25°C pasen ....B.

14.C y4yetom nepenanpsxeHus nomuuuaﬂ BBIJIJICHHS KHC/IOPOJIA HA HUKEJICBOM JIEKTPO/IE MpH
pH =7, nnotroctr Toka 1 Alem® u temneparype 25°C paseH......B.

15.11pu anexrponnsze M pacTBopa X7MOpHIa HHKelIs HA HUKENEBBIX UMEKTPOAAX, C YUETOM

2
NePeHAINPSHKCHUS BLIAEIEHHS BOAOPOIA U KHCIOPO/a NPH MIOTHOCTH ToKa 1A/cM” , OCHOBHBIMH
npoLeccamu



Ha Karoae. Ha aHo/1e ABJISAKOTCA. ...
a) 2H" +2¢ — H,, Ni® = 28 — N
6) 2H,0 +2¢" — H, +20H, 2Cl- 26 — Cl,
B) Ni** +2¢° — Ni°, Ni - 28"~ Nj*",
r) 2H;0 +2¢ — H, +20H". 2H,0 -4 —» 0, +4H".

16. AHOJHBIM [0 OTHOLICHHIO K aenesy B cabo kuenoii epesie Oyaer nokpeitue
a) 0JIOBOM,

0) cepeGpom, 0710BOM,

B) cepebpoM, OJI0BOM, HHKEJIeM, [HHKOM,

I') LHHKOM, XPOMOM, THTAHOM, alIOMHHHEM.

I3 CXCM& raabBaAHHYECKOrQ JIEMEHTA, BO3HHKAIOLIETO [PH KO])pO'SHH HHKCJ’Ib-XpOMOBOI‘O
CIJIaBa B KHUCIIOH cpene, HMEET BH]T ...

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

6) (A)Cr |H™ | Ni(K),

B) (A) Cr|Cr** || Ni|Ni%*

r)(A)Cr |OH | Ni (K).

18. [loTennman karoanoro npouecca [IpH KOPPO3HH HHKEJIb-XPOMOBOIO CMjIaBa B KUCIOM cpeie
(pH = 0) ¢ Bo3amoskHOI KHCTOpOAHOIH AenoJsipusatueii npu nioTHoCTH Tokal MA/cMm> paBeH:
a)0,390B, 6)0,128 B, B) 1,218 B, ry 8330 B.

19. Iotenumnan karoaHoro mpouecca [IpH KOPpO3HH HHUKEJIb-XPOMOBOTO CIJIaBa B KHCJIOl cpejie
¥ = = 2

(pH = 0) ¢ Bo3MosKkHOH BOAOPO/HOI ACTIONAPH3ALNCH 11PH INOTHOCTH TOKal MA/cM” pasen:

a) -033B, 6) 0,113B, B8)-0,627B, r)-0217B

20.HauGonee BepositHLIE mponeccs | TIPOTEKAIOMIHUE [IPH KOPPO3HH HHUKENb-XPOMOBOTO CILIABa
H CHJIBHO KHCJIOH cpene...
a)A: Cr -3¢ — Crt
K: Ni*"+2¢ — Ni,
BLA Crale - O
K: O3 +H,0 +4e — 40H"
Bk Or -3 — Y
K: O;+4H" +4e — 40H
K2 + 2 - H,
r) A: Ni -2e — Ni¥,
K: O;+4H™ +4¢ — 40H"
K: 2H'+ 2¢ —» H,

Cnucor sonpocog k saueny
1. OCHOBHBIE [OHATHS M 3aKOHbBI XMMUH.
2. DKCNEPUMEHTA/IbHBIE TPEATOCHIIKH  CI0KHOTO crpoenns atoma, Ilnanerapuas mozens
cTpoenus atoma Pesepdopua. Ilocrynarer Bopa.
3. OCHOBHEBIE TOJIOKEHH KBAHTOBON MeXaHHKH. BOIHOBAS (ynxuus, aromuas opéuTas.
4. XapakTepucTHKa COCTOAHHUS MMEKTPOHA B atoMe. KBalToBbIC 4HCIa, UX QU3HYUCCKHIT eMBICHT.
5. s,pdf — opburamu. Emkocts SHEPreTHUYCCKUX  ypoBHEH. [lpuHUMOB!  3anofHeHHs
SICKTPOHAMH aTOMHBIX opOuTaieil.
6. Tabnmua XumMuueckux amemMeHTOR. [leproanueckuii sakon u nepuoamyeckas cucTema
XUMHUCCKUX 3JICMEHTOB B CBETE TEOPHH CTPOEHHS ATOMA.



7. llepHoIMYHOCTE B M3MEHEHNH CBOHCTB /1EMEHTOB: paanycel aTOMOB, SHEPrHl MOHH3ALMK H
CPOACTBA K 3JIEKTPOHY, JIEKTPOOTPHLATENLHOCTH, BAIEHTHOCTD H CTENEHH OKHCIICHHSL.

8. IlepHOAHYHOCTL B H3MEHEHHH CBONCTR KHCJIOPOJHBIX W BOJOPOAHBIX COIMHEHHUIT JIEMEHTOB
110 MEPHOJIAM H IPYIIIAM.

9. Xumuueckas cBsi3b. CBOHCTBA KOBAJICHTHONH CBS3M: IHEPrusl, JUIHHA, HAaChINIAEMOCTh,
HanpasjIeHHOCTD. ['nOpuansanus opuraieii. § u n ceasn. KpatHocts cassu,

10. KosanenTnast cBsi3h, MexaHusmpl ee oGpasoBanus. DNeKTPOOTPHLUATENLHOCTL ATOMOB H
MOIAPHOCTE CBs3H. [lomsipHocTh MONEKyIILI.

I'l. Monnas cBai3b, Mexain3m ee 06pazoanns. MeTainueckas CBsisb,

12. TlonsiTHE © CKOPOCTH XHMHYECKHX peaKIHii. CKOpOCTL TOMOIGHHOIO M TeTepOreHHOro
[pouUeccoB. PaKkTOPbI, BIMAIOLIHE HA CKOPOCTH XMMHYECKHX PeaKLil,

13. 3akon neficteus mace. Koncranra ckopoct peaxumu, ee (PU3HUECKUI CMBICIL.

14. Bausnne Temmeparypbl Ha CKOPOCTb XHMHUECKOI peaxiuu. [lpasuno Bant-Todda.
AKTHBHbIE MOJICKY IbI H YHEPIUsi aKTHBU3ALMHK. Y paBHEHHE Appennyca.

15. OBpatumele u HeoGpaTHMbIE peakilii. XuMUUecKoe paHOBecue. KoHcTanTa XMMHYECKOro
PaBHOBECHSI.

16. Cmeenne xumuyeckoro pasnosecust. [puninmne Jle-Llaranse,

17. Tepmoxumuueckue 3akoHbl H ypaBHeHHs. 3akon ecea n CIIECTBUS H3 HETO.

18. BHyTpenHnsst sHeprus M sHTANLOMS. DHTATBINS 00pa3oBanus XHMHYECKUX COEMHEHHIT,
M3menerne SHTaabINK B PA3THHHBIX XHMHUECKHX [TPOLIECCAX.

19. Bropoii 3akon TepMOMHAMUKH. JHTPONHS U €€ U3MEHEeHe [IPH XHMHYECKUX MPOLECcax u
(pazoBbIx nepexoax.

20.YcrnoBus caMonpoH3BONLHONO TIPOTEKAHHS XHMHUUECKHX peaxuuit. Dneprus ['mbGca, ee
H3MEHEHHE 1IPU Pa3IHUHBIX XHMHYECKHX [POIIECCaX.

21. CocTaB M CTpOCHHE MOJIEKYTBI BOABL. ACCONHALIMH MOJeKYT BObL. Bojopoanas cea3b.
Dusnyeckue cBoficTBa Bk (anoMasus). XUMHUECKHE CBOICTRA BOJIBI,

22.)KecTKOCTE BOJIbI, €€ THIBI i CIOCOOL! YCTPAHCHHUS

23. Knacendukanus pacrsopos. Mexanusm npouecca pacteopenus. Kpucrayuoruapare..
['unparnas teopus J1.M.Menneneesa. PacTBOPUMOCTB TBEP/IBIX BELIECTB.

24, Kouuentparust  pactBopoB. IIporentHas KOHLEHTPAl1s, MaccoBasi JA0JISi PacTBOPEHHOTO
BerecTBa. MomsipHas KOHUEHTPALHS PAaCTBOPOR.

25. HopmanbHas KOHUEHTpaLHs pacTBOPOB. IKBUBANEHT 1EMCHTA H CI0IKHOIO BELIECTBA.

26. CBoiicTBa pa3OaBNeHHBIX PACTBOPOB HEMEKTPOIHTOB, Ocvoc. OCMOTHUECKOE NABICHHE.
3axon Bant-odipa. 3akourr Payis.

27. Teopus onekTponnTrHyeckoi aucconnamnn. OCHOBHBIE MONOINKEHHS Teopru. Mexanusm
JIMCCOLHALIMHM BEIECTB € PAa3/IMUHBIMH THITAMH CBSI3H.

28. Crenenp auccormaiiu 251ekponos. CHilbHBIE U cabble EKTPOIIHTHI,

29. KuenoTel, ocHoBalus W COAM B CBETC TEOPHH MCKTPOINTHIECKOH  THCCOLHALIH,
AMQpoTepHbIE IHAPOKCHIILL.

30. Peakuuu oOmeHa B pacTBOpax 9IIMEKTPONHTOB. Hanpasnennocts peakumii oOmena B
pacTBOpax 3MeKTPOIHTOB.

31. DnextpomuTitieckas auccouuanus Boasl. Moumnoe npoussenenre BoJbl. BonopojHbli
10Ka3aTeb.

32. l'uapoaus coneit. Ciyyan ruaponusa. Crenedn ruapoansa. Koncranra rugposmsa.

33. Jlucnepcuble cucremsl. Kinaccnukanus AHCIEPCHBIX H KOUIOMIHBIX CHCTEM,

34. OcHoBHbIE CBOHCTBA KOJUIOMJHBIX CHCTEM. YCIOBHS HX yeroHuusoctd. [lonstue o
CCAMMECHTALIMH H KOAryJISILIUH,

35. OKHCIIHTENLHO-BOCCTAHOBHTE/bHBIE Peakiiy, BaxkHeAIne OKMCIHTENH ¥ BOCCTAHOBHTE/H.
POtk cpeibl B POTCKAHIH OKHCTHTENLHO-BOCCTANOBHTCIIEHBIX PCaAKIHil.

36. Knaccupukauus OKHCAHTENLHO-BOCCTAHOBHTEIBHBIX peakunit. Mx ponbs B npupone
TeXHUKe. MeTo/1 371eKTPOHHOro GasaHea u H1eKTPOHHO-HOHHLI MeTo/ B OBP,



37.Iousitne 06 oneKkTpoAe M IIEKTPOAHBIX TNOTeHHHManax. CTaHapTHbE MOTEHLHANILI.
CranzapTHBIH BOJIOPOIHBLH 31eKTpo/1. [ajgbBannyeckne 31eMeHTEL.

')

38. DuiekTpoanus pacTBOPOB M PACIUIABOB  COMeH. 3aKOHBI HNEKTPOIH3A. [Ipumenenue
MEKTPOIIH3A,

39.0cHoBHbIE  BH/IBI  KOPPO3uu. XHMHYECKAA KOPPO3HA. DIeKTPOXHMHYUECKAs KOPPO3Hs
MeTaNI0B, MeTO/1bl 3alIHThl METAJLIOB OT KOPPO3HH.

40. [Monoxkenne Meranios B nepuoanyeckoii tadaune. CTpoeHne aTOMOB METAJIOB

41 .Haxoxaenue merannos B mpupoae. OCHOBHBIE METOIBI MI0JYUCHHS METaJIOB.
42.Dusnueckne CBOHCTBA METALIOB. Metajumnaeckas cBsi3b. THIIBI KPHCTATHUYECKHX PELIETOK.
43 XumHueckue CBOHCTBA METALIOB.

44. OpraHuvecKkMe MOJIMMEPHBIE MATCPHATBI M MX METOAbl TOJYUCHHS. Knaccuduxanns
0JIMMEPOB

45. Tunet BMC. TTnact™accsl.

IMpakTnueckue 3axanusn
1. Jlafite XapakTepuCTHKY d7eMEHTAa ¢ MOPSAKOBLIM HOMEPOM 37 M €ro coeauHeHuil (¢
KHC/IOPOJIOM M BOJAOPOAOM) HA OCHOBAHMM €ro [OJOXKEHHS B [CPHOAMYECKOH  CHeTeme
JIEMEHTOB
2. Hammuiuute s1eKTpoHHYIO (OpMYITy aTOMa 3/eMEHTA ¢ MOPs/IKOBBIM HOMEpOM 35.
Kakue ycToiiunBble CTENeHH OKHCIIGHHS XAPAKTEPHEL ISl HErO B HOPMATBHOM H BO3GYIKACHHOM
COCTOSIHHMH
3. Onpesenure Bu/L XUMHUeCKoil cBa3n B coeyunennsix: CaCly. Na, CBry. H-,0O. PCI;. Ba.
4. Onpeaenure u3MeHeHHe HTANBNNK (B K)]K) B peaKumu;
2Fe;0; + 3C — 4Fe + 3CO;,
SlBaseTcs M naHHAA peakUus HHAOTEPMHYECKO?
5. Onpenenute u3menenne sueprun ['u6Gca B Bulmeykasannom npouecce (B kJDK) u caenaiite
BBIBOJL O BO3MOKHOCTH €r0 CaMOIPOH3BOJIBHOrO NPOTEKAHHS PH  CTAHJAPTHBIX YCIOBUAX?
6. OnpenennTte uiMeHeHne SHTPONHK B npouecce 2Fe,03 + 3C — 4Fe + 3C0O, (B JIx/K).
7.Paccuntaiite Temnepatypy (B K). mpn KOTOpOii BO3MOIKHO OHOBpPEMEHHOE MpOTEKAHMHE
BBILLIECYKA3aHHOI'O [1POLIECCa | B IPSIMOM, H B 00paTHOM Harpas/ieHuu?
8. Bo cxonbko pa3 Bospacter ckopocth peakuun 2 Fe(k) + 3COa(r) = Fe,O3(k) + 3CO(r)
[P yBEJIMYCHHH JABIEHNA B cucTeme B 4 paza?
9. Ha ckonbko rpagycos C HyKHO MNOHATH TEMNEPATYPY JJIsl YBEAHUEGHHS CKOPOCTH
XHMHYECKOro npotecca B 27 pa3 npu TeMnepaTypHOM KOd((pHIMEHTE CKOPOCTH peaKluH
paBHOM 3.
10.Yemy paBua konctanTa paHosecus peakunn  FeO(x) + CO(r) « Fe(x) + CO,(r)
npu Cco=0.5 mone/i Cepp=1.5 Mons/n
I [.ITpn onpenenennbIX yCNOBHAX peakius XJI0POBOJOPO/A ¢ KHCIOPOAOM SIBIISETCs 00paTHMOI
4HCI (r) + O3 (r)---- 2Cly (r)+ 2H,0(r) H =-1164x/x
Kakoe Biusnne Ha paBHOBECHOE COCTOSHHE CHCTEMBI OKAIKYT: a) MOHIKCHHE JABJICHHS
O)NOHHKEHHE TEMIICPATY Pbl B) BBE/IEHHE KaTalu3atopa
12.Hanuncats ypasHeHust crynenvaroii aumccoumaunu  HiAsO; M HanucaTh BbIpaXeHHE
KOHCTAHTBI JIMCCOLMAIIMN 10 2 — O¥f CTyNeHn
13.Konuenrpauns nonos OH~=10""" monu/n. Ykaxute snatuenue pH 1 xapakrep cpesbl
14. CocraBbre dieKkTpoONNbIe ypaBHeHHs . PaccraBbre KOOYD(UIHENTEI B YPABHEHHSAX peaKiiuii.
YKa)KUTE KaKoe BeLIECTBO ABISETCA OKHCIHTENIEM, KAKOE-BOCCTAHOBHTE/IEM.
a) Cr0; + 3KNO; + 4 KOH = 2 K,CrO4 + 3 KNO; +2 H,0
6) Na,Cr,0; + 6KBr + 7 H;SO, =Cr(S04)3 + 3Br; + 3 K804 + Na,SO, + 7TH,0

15.K 300 r 10% -ro pactsopa rmoxo3sl npuidin 200 ma Boael. Kaxosa maccosast nons (%)
IJIHOKO3bI B MOMYUEHHOM PACTBOPE.



16. K 3 1 10%-noro pacrsopa HNO; mnotoctsio 1,054 r/em’ npudasunn 5 1 2%-Horo
pacTBopa TOH e KMCHOTHI nnotHocthio 1,009 r/es’. Beruncimte MaccoBYH (MPOLEHTHYIO) U
MOJIAPHYIO KOHICHTPALIMH HOJ1y4EHHOTO PacTBOpa, 00beM KOTOpOro paeH 8 1.
17. Haifti MONSPHOCTB, HOPMATLHOCTB, MOJSIBHOCTD pacTBOpa CEPHOI KUCIOTBI ¢ MACCOBOI
noner 15% (p=1,1 r/mn), o6vem 171.
18. CKoabKO IpamMMOB COJIM HEOBXOAMMO B3ATH IS npurotorienus 250mn 2 M pacrsopa
nepxzopata Hatpus (NaClOy)
19.Temnepatypa xunenus S5%-ro pactBopa OeH30iHON kucnoTel B 3upe paha 35.53°C,
Onpenenute MOJspHYIO Maccy GEH30HHON KUCIOTEL Temneparypa kunenus s¢upa 34,6°C.
s0ymockonuueckas noctoannas s¢upa 2,16 (K/monm KT)
20.CocraBbTe MOJICKYJISIPHBIE H HOHHO-MOJICKYJISIPHBIC  YPABHEHHSl PeaKi(uil
B3aMMONCHCTBHS B pacTBopax Mexkay: a) Cu(NO3), u KaS: 6) Ba(OH), u HNO;: ) FeCls u
KOH.
21.Kakue u3 coseit — AICl;, KsS, Zn(NO3);, KBr - noasepraiorcs rupponnsy? CoctaBbTe
HOHHO-MOJIEKYJIAPHbIE H MOJICKYJSIDHBIE  YPABHEHHsS — TMAPONM3a  COOTBETCTBYIOUINX
coseit. Kakoe snauenne (7 < pH < 7) umeior PacTBOpBI 3TUX CoJleit?
22 Yemy pasna 9JIC u koapuunent nepen H,.SO, 1 peaKinu, poTeKalonei o cxeme;

Al+ H,SO4 —  Al(SO4); + SO, + H>0
23.Yemy paBeH 3/1eKTPOIHLL HOTEHIIHAT M/, onywennoi B 0,001M pactBop conu mean npu
remneparype 25°C (E’ Cu/ Cu®* =0,34 B)
24.IlpuBenuTe cXeMy pasOMKHYTOrO —MENHO-KAAMHEBONO  a/ibBAHHYECKOro SJIEMEHTA TpH
CTAHAAPTHBIX YCIIOBHSIX H MOJIEKYISIPHOE YPABHEHHE €ro paGoThI
25.IpuBeanTe CXeMy — TanbBAHMYECKOrO IEMEHTd, BO3HHKAIOLIErO NPH KOPPO3HH HHKEJIb-
XPOMOBOTO CIUKIBA B KHCJIOH Cpejie
26. Ilpusenute Haubosce BEPOATHLIE VICKTPOAHDIE MPOLECCHI, NPOTEKAIOIIHE PH KOPPO3IUH
HHUKEJIL-XPOMOBOTO CIIJIaBa B CHIIBLHO KHCJIOH cpeie
27. TlpuBeaute npuMep NOKPHITHS, KOTOPOE OyZeT aHOJHBIM MO OTHOIIEHHIO K JKelie3y B
HEHTPanbHOM cpejie; KATOMHELIM 110 OTHOUICHHIO K WeJIe3y B HEHTpaabHOH cpefe.

6.4 @ond ouenounvix cpedcms

[lonupiit Gank 3amanuii ais Texyuwero u PYOXKHLIX KOHTpOJEH M MPOMEKYTOUHO!
arTeCTally 10 IHCUHMIIIHHE, MOKa3aTeIM, KPHTePHH, LKAl OLEHHBAHHS KOMIETEH Ui,
METOIMUECKHE  MATEPHAIIb,  ONMPEENAIOMKE  [POUSYPhl OLEHHBAHMS 0GPA30BATCNBHBIX
PE3yJILTATOB, MPHUBCACHLI B yHEOHO-METOIMIECKOM KOMITIEKCE AUCIIUITIHHDL.

7.0cHogHaA 1 QonoAnUmMensHan Aumepamypa

7.1.0cnoBHas nureparypa

. Koposun H. B. OOGwas xumus: YueGHMK Al TEXHHUCCKHX CIIOILH Hanp.sy3os/ H.B.
Kopopnn. - 4-e u3j.. - M.: Beicuras wkoa, 2003. - 560 ¢

2. Obwas xumus [Dnextpounsiii pecype] / Cysopos A.B., Huxomscxuit JI. B. - CII6.
XUMMU3JIAT, 2017. - Hocryn n3 DbC «KoueynbTant CTYACHTa»

3.Xumust: YueOHHK LIS BY30B [DNCKTpOHHBII pecype] / Cemenos M. H., Ilepdunosa H. JI. -
CII6. : XUMHU3JIAT, 2017. - loctyn us 9BC «Koncynsrant CTYZCHTa»

4. Ulnmanosuu WM.JI. Xumust: Metoamueckue ykasamus, NporpamMma, peleHe THIIOBbIX
3allad, NporpaMMHPOBAHHBIE BOMPOCH! JUIS CaMONPOBEPKH M KOHTPOJILHLIC 3aJaHHA Ul
CTYACHTOB-320YHHKOB MHIKEHCPHO-TEXHHYCCKUX (HEXMMHUECKHX) CHEUHAILHOCTEH By30B.3-
€ U3, uenp. - M.: 2003 - 128 .



7.2. JlonosnuTenkHas IuTeparypa

1.O6was n Heoprannyeckas XuMUs [ NeKTPOHHbI pecype] @ yuebuoe nocobue / noj pex. B.B.
Heuucosa, B.M. Tananosa. - Pocros 1/J] : ®enuke, 2013, - (Beiciee obpazosanue) — Jloctyn
13 DbC «KoncynpranT cryaenray

2.00wast 1 HeopraHuyeckass XUMHs [DNeKTPOHHBI pecype] : yueb.-metoxn. [Mocobue / H.ILI.
Mugraxosa. - Kasanp : Usparenncrso KHUTY, 2013 .- Hoetyn uz DBC «Kouncynsrant
CTYACHTA»

3.OcHoser 00weii Xxumun [nextponnsii pecype] / [pece U. A, - CII6. - XUMHU3JAT, 2017. —
Hoctyn n3 OBC «Kowcynprant crynentay

4.llpakrukym no oGiedl XUMHH [DIeKTPOHHbL pecype]: yueb. nmocobue / ITon pen. C.O.
Hdynaesa. - 4-e 3., nepepab. u jgon. - M. : M3garensctBo MoCKOBCKOro rocya1apcTBEeHHOrO
ynusepcuteta, 2005. - (Knaccuueckuii yHHBEpCHTETCKHH yueGHHK). - Hoctynm u3z DbC
«Koncynprant cryenrta»

5.CnpaBoMHHK N0 XHMHUH [DAEKTPOHHbII pecype] @ yuebuoe nocobue / JI.H. Bnmnos, M.JI.
[leppunosa, JI.B. IOmamesa, P.I'. Uysusies. - M. : [Tpocnexr, 2015. — Joceryn u3 IBC
«Koncynprant crynenra»

6.CnpaBovHHK 110 00LIEl U HEOPraHHYECKOH XHMUH [DnexTponHblit pecype] / Jlnaun P, A, - 2-¢
u3Jl., uenp. 1 jon. - M. : KosocC. 2013. - Jlocryn uz 3BC «Koncynsrant CTYZIEHTaY

7. INEKTPOXUMHYECKHE TIPOLECCHI: METOL. YKA3aHHUs 110 kypey "Obias xumus" [ DneKTponnbiii
pecype] / C.JL. Bepesuna, A.M. I'onyGes, H.H. JBymuanckas, 10.A. Iyukos, I'.H. dajees. -
M. : Mspatenserso MITY um. H. 2. Baymana, 2011." - Hoctyn n3 3BC «Koucynsranr
CTYIEHTa»

7.3 Jlureparypa, 131aHHAs BHYTPHBY30BCKIM COCOGOM

I. CnpaBounble Tabanibl K 1a60PaTOPHEIM . NPAKTHYECKHM paboTtaM H A5t CaMOCTOSATEIILHOI
MOArOTOBKHM N0 Kypey “Xumus™ /., Upanuosa I".B., Usanosa T.A., [Tpoxoposa B.1.

- Kypran, :KI'V,2008, - 37 c..
2. Meroanueckune ykazauus no temam: Kiaccor HeopraHuveckux coeaunenuil; Onpeneicnue
MOJIAPHOH Macchl YKBHUBAIeHTa MeTania; KOIHYeCTBEHHLIH COCTAB pacTBOPOB; XMMHYECKas
TCPMOZMHAMHIKA,, XHMHUCCKA KHHETHKA, XMMHYECKOE PABHOBECHE; PACTBOPBI YIEKTPOTHTOB::
XUMHs BOABI(ONPE/IC/ICHHE HKECTKOCTH BOJBI);  OKHCIHTENLHO-BOCCTAHOBHTELHBIC PEAKIlHN;
JNCKTPOJHBIC NOTCHUMAILI B SNIEKTPOJABHIKYLIME CHIIBI, SJIEKTPOJIN3; KOPPO3HST METAIOB;.
3. Bompockl u 3anauM mo mporpaMMHpOBAHHOMY KOHTPOJIIO 3HAHMIT CTYNEHTOB M0 TEMaM
nabopaTtopHbIX pabor.

7.4. Pecypeel cett MHTepHeT, HeOGXOMMBIC TSl OCBOSHMUS JTHCIUANTHHEI
http://elibrary.ru/defaultx.asp — Hayunas snextponnas 6uGimorexa ELIBRARY.RU.
http://window.edu.ru/unilib — EJJUHOE OKHO nocryna JICKTPOHHBIM OUONHOTEKaM BY30B
Poccun.
http://biblioclub.ru — Yuusepcurerckas 6ubnuorexa ONLINE.
http://virtuallib.intuit.ru — Bupryansnas 6ubnuorexa «<MHTY WU Ty.



AnHOTauus K paboye mporpamMMe JUCIHIUIMHE]
«XHMUs»

O6pa3oBare/IbHOM NPOrpaMMbl BEICIIETO obpa3oBaHHs —
niporpamMm OakajiaBpuara

13.03.00 DJieKTpo H TEMI0TEXHHKA

13.03.01 Tensi03HepreTHKA H TEMJIOTEXHHKA
HampapieHHOCTh: DHEProodecneucH e npeanpusATHI
®opmbl 06yueHHs: 0HHAS, 320THAA

13.03.02 DJ1eKTPOIHEPreTHKA H YIEKTPOTEXHHUKA
HanpaBleHHOCTh: DJIEKTPOCHA0KEHHE
®opme! 00ydeHHs: O4HAs, 3a0HAA

23.03.03 DKCIUIyaTAIUs TPAHCIIOPTHO-TEXHOJIOMHIECKHUX MATTHH H KOMILIEKCOB
HanpapieHHOCTB: ABTOMOOHIIbHOE XO035MCTBO ¥ aBTOCEPBHC
dopwmbl 00ydeHHA: 3a0UHAT

27.03.04. Yupagjienne B TEXHHYECKHUX CHCTEMAX
HanpapnensocTb: CHCTEMBI H TeXHHUECKHE CPEACTEA ABTOMATH3ALIUH H YITPABTICHHUS
@dopMbl 00yUeHHS: 09HAA, 3201 HAA

15.03.04 ABTOMATH3AIHSA TEXHOJOIHYECKHX NMPOLECCOB H MPOU3BOJICTE
HarpaBneHHOCTh: ABTOMATH3aIMs TEXHONIOTHYECKHUX IPOLECCOB H IPOH3BOACTE
(MaIMPHOCTPOEHHUE)

Tpyznoemxocts aucuummmns 3 3E (108 akazemudeckix 4acoB)
Cemectp: 1 (ounas popma 00yueHHs, 3a04HAs (opma 00yuenus)
dopma MPOMEXKYTOUHOH aTTeCTalllH: 3a4ueT

Cojiep)kaiie JUCUATUIHHEI
OCHOBHBIE TIOHATUS ¥ 3aKOHBI XHUMUH, CTpOeHHE aTOMa, peakHOHHaA CII0COOHOCTD
BeLIECTB. DJIEMEHThl XMMHUYECKOH TepMOAMHAMHKH H KHHCTHKH, TEOPHI H [PaKTHKa
PACTBOPOB, HMEKTPOXHMHYCCKHE MPOLECCH], XHMHA HIEMEHTOB, AJIEMEHTHI OpraHUYeCKOH
XHMMH H OpPraHH9eCcKHe OIHMEPHBIE MaTePHAIBI



