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1 Hesan u 3a1aum U3y4YeHU s JUCUMIIIIMHBI (MOXYJIs1)

1.1 Heab ocBOEHUS TUCHUILIHHBI

®opMupoBaHUE COBPEMEHHOI'O €CTECTBEHHOHAyYHOTO MHPOBO33PEHHUS; OBIAJICHUE
0a30BBIMU 3HAHHUSIMH ¥ HABBIKAMH B 00JIACTH HEOPTAHUYECKOW XUMUHU, TCOPUU XUMHUCCKUX
MIPOLIECCOB B COBPEMEHHON TEXHUKE, TPOMBIIIIICHHOCTH U OKPYXAaroIIel cpeie.

1.2 3agauyu AUCHUIINHBI
- OCO3HaHWE pOJM XUMHUU B TIpolecce OOeCreueHuu KauecTBa M 0Oe30MacHOCTU
TEXHOJIOTMYECKHUX MPOIIECCOB U MPOU3BOJICTB, OXPAHbI OKPYKAIOILIEH CPebl;
- pa3BUTHE HAYYHOTO MBIIIICHUS U OOLIETEXHUYECKOW HSpYIUIIUHU, MO3BOJISIOIINX
MPUMEHSITh TEOPETUYCCKHE 3HAHMS 110 HEOPraHMYeCKOW XWMHUU I OOBSCHEHHS
(U3UKO-XMMHYECKUX MPOLIECCOB B TEXHUKE U MPUPOJE; IPOLECCOB, COPOBOXKIAIOIIUX
(dhopMupoBaHHEe, U3MEHEHUE U Pa3pyIICHIE TEXHOTCHHBIX U MIPUPOJIHBIX MaTEPUAJIOB;

1.3 MecTo aucuunjanHbl (MOayJisl) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Hucnurnnuna OCHOBBI HEOPTAHUYECKOW XMMHUU OTHOCUTCS K 00s3aTE€IbHOM 4acTh
brnoka 1. Iucuunnunsl (Moaynu) yueonoro miana (b1.0.14) ocHoBHO# npodeccroHalbHOI
0o0pa30BaTeNbHON MPOrpaMMBI BBICHIETO OOpa30BaHUS IO HAMPABICHHUIO TIOJITOTOBKH
20.03.01 TexnocdepHas 6€30MaCHOCTD.
JIJI yCTIenHOTo YCBOCHHSI XUMUU HEOOXOIMMBI 3HAHUS M YMEHHUS, PEAYCMOTPEHHBIC PaHee

OCBOCHHLIMU JUCHUIIIIMHAMU MATCMATUYCCKOI'O U €CTCCTBCHHO-HAYYHOI'O XapaKTepa ((bI/ISI/IKa,

BBICIIIAsl MaTEMAaTHKa, IPOrpaMMHOE o0ecIieueHre 1 Mu(ppoBHU3aIUs B chepe TeXHOCHEpHOi
0€30IaCHOCTH);

[ToHSATHS W TEPMHHBI, OCBOCHHBIE IIPH H3YYCHHH KYPCOB MEIUKO-OHOIIOTHYECKHUE
OCHOBBI 0€30IaCHOCTH, HOOC(pepa B COBPEMEHHBIX KOHLEHIHMAX €CTECTBO3HAHMS,
UCIIOJIB3YIOTCSL TIPH OOCYXKJIEHHH OCHOBHBIX 3aKOHOB M TCOPHH XHMHH W TIOJE3HBI IS
[IOHMMAHHS U OCBOCHUS XMMHUYECKUX 3HAHUA.

dyHIaMeHTaIbHbIE XMMUYECKUE MOHSATHS W HAaBBIKH, ITOJYYEHHBIE B pe3yJbTare
u3ydeHnsi kypca OCHOBBI HEOPraHUYECKOW XUMHH, SBJISIOTCS HEOTHEMJICMOHW YacCThIO
COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO 00pa30BaHMUs U Jal0T BO3MOKHOCTH KaUe€CTBEHHO, Ha
OoJsiee BBICOKOM YpPOBHE M3ydaTh MOCIEAYIONIHE JUCIUIUINHBI Yy4eOHOTO IMJIaHa: OCHOBBI
(bHU3MYECKON XMMHH, OCHOBBI AHAJIWTHUYECKONH XHMMHH, OCHOBBI OPraHHYECKOW XHMHUH,

ypOosKkosorusi, 06e30MmacHOCTb
MPOM3BOICTBEHHAS 0€30MAaCHOCTD | JIp.

KHN3HCOACATCIIbHOCTH,

TOKCHUKOJIOINYCCKasa XHUMMUA,

1.4 Ilepeyennb MJIAaHMPYeMbIX Pe3yJbTAaTOB O0y4YeHHMS 1O AUCHHMILIMHE (MOLYJIO),
COOTHECEHHBIX € IVIAHUPYEMBbIMHU pPe3y/JIbTATAMH 0CBOEHHUsI 00pa30BaTeIbHOI IPOrpaMMbl

JlocTrkeHne TUIaHUPYEMbIX Pe3yJIbTaTOB O0Y4YEeHMs, COOTHECEHHBIX ¢ MHAMKATOpaMH
JOCTHKEHHST KOMIIETEHIMHI U 1enbio peanm3aiuu OOIN.

OOyuaromuiics, OCBOMBLIMM JaHHYIO JAUCHUIUIMHY, JOJDKEH 00J7anaTh CIEIYIOUIMMU

KOMIICTECHIIUAMU

KOH 1 HAUMCHOBAHUEC MHAUKATOPA
JOCTHIXCHUA KOMIICTCHIIMNA

P€3yJ'II)TaTBI 06yquH${ o AUCIUILINHE

[IK-1. CrocoGeH HCIONB30BaTh 3aKOHBI M METOABI MAaTeMaTHKH, €CTECTBEHHBIX M TYMAHHUTAPHBIX HAYK IPH

pemeHny TpoQecCHOHANBHBIX 3a/1a4

WIIK-1.1. wucnome3yeT 3HAHUSA XUMHUH JUIA
ONHCAaHWsA,  aHAJIN3a,  TEOPETHYECKOro  H
AKCIEPUMEHTAIBHOTO MOJICTHPOBAHHS

XUMHUYECKUX CHUCTEM, SIBJIEHUI U IIPOLECCOB IPU
pemeHnn TpodecCHOHANBHBIX 3a/1a9

3HAET OCHOBHBIE 3aKOHBI 00IIeH HEOPTaHMYECKOW XMUMHUU U
COBPEMEHHBIE TEOPUHU CTPOEHMSI BELLIECTBA

ymeeT OITMCHIBATH CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPraHNYCCKUX COG}II/IHCHHﬁ, OOBSACHITD 3aKOHOMEPHOCTHU
MMPOTCKAaHUA XUMUYICCKUX peaxunﬁ, HCIIOJIb30BaTh OCHOBHBIC
XUMHUYECKHUEC 3aKOHBbI JIA PCIICHUA CTAaHAAPTHBIX 3ajaad,

AHAJIU3UPOBATh pPE3yJIbTaTbl JSKCHOEPHUMCHTA W  ACJIaThb
BBIBOJIbI
BJIagCCT HaBbIKaMH 06paIII€HI/I$I C HaGOpaTOpHHM

O60pyﬂOBaHI/IeM 1 XUMHWYCCKUMU PCAKTUBAMU




PesynpTarhl 00yueHHs MO AUCUUILUIMHE AOCTUralOTCS B paMKaxX OCYLIECTBICHMs BCEX
BUJIOB KOHTAaKTHOW M CaMOCTOSTEIbHOH paboThl 0OydyalomMXcsi B COOTBETCTBHU C
YTBEPKICHHBIM YUEOHBIM IIJIAHOM.

WNHauKaTtopel  JIOCTHKEHHS KOMIIETCHIIMA CUUTAIOTCA CPOPMHUPOBAHHBIMU  TIPU
JOCTH>KEHUH COOTBETCTBYIOILUX UM PE3yJIbTaTOB O0YUYEHHUS.

2. CTpyKTYypa U cofepkaHMe JUCHUILIHHBI

2.1 Pacnipenesienne TPy10€MKOCTH AUCHHUILIMHBI IO BHIaM padoT

OO6mast TpyA0EMKOCTh AMCHUIUIMHBI cocTaBisgeT 4 3auetHbix eaumuul] (144 gaca), ux
pacmpesielieHre o BUaM padoT MPEICTABICHO B TaOIUIEe

Bunst padot Bcero ®Dopma o0ydeHHs
4acoB OYHast
1
ceMecTp
(dacer)

KoHTakTHasi paboTa, B TOM 4HcJe: 72.3 72.3
AyaAuTOpHBIE 3aHATHS (BCET0): 68 68
3aHATHSA JIEKIIMOHHOTO THIIA 34 34
nmabopaTOpHBIE 3aHATH 34 34
NPAKTUYECKUE 3aHATHS
CEMHHAPCKHE 3aHATHUS
HWuas koHTaKTHas pa6oTa: 4,3 4.3
KonTtpons camocrosrtensHoi padotsl (KCP) 4 4
IIpomexxyrounas arrecranus (MKP) 0.3 0.3
CamocTosiTeJIbHasi padoTa, B TOM YHcJI€: 36 36
OdopmireHre 1a00paTOpHBIX padoT 8 8
CaMOCTOSITeNEHOE N3YUEHHIE TEOPETUIECKOTO MaTepraa 10 10
CaMocTOsITeNIbHOE pelieHHe 33134 8 8
IToAroTOBKA K TEKYIIEeMY KOHTPOITIO 10 10
Kourpois: 35.7 35.7
[NoaroToBka K 9K3aMeHy 35.7 35.7
Ooman gac. 144 144
TPYA0eMKOCTh B TOM 4YHCJie KOHTAKTHasi padora 72.3 72.3

3a4. e 4 4




2.2 ConepxaHue QM CUMILTAHBI
Pacnpenenenue Bu10B yueOHOM paboThI U UX TPYZLOEMKOCTH IO Pa3jiesiaM JTUCLUITINHBI.
Paznensl (TeMbl) AMCIMILIMHBL, H3ydaeMbie B 1 cemectpe (ouHas popma oOydeHus)

KonuyecTBo gacos
N AynutopHas preaynur
o Hamvenosanne pa3nenos (Tem) opHas
Bcero pabota
pabora
JI 113 JIP CPC
1 2 3 4 5 6 7
1. Beenenne. [IpenMeT u conepkaHne XUMHH. 4 2 2
2 Crpoerne aroma. Ilepmogmyeckwii 3aKOH M TEpUOTUIECKAs 4 2 2
' cuctema J[.M. MenneneeBa. XuMudecKas CBsI3b
3. BemecTtBo B pa3m4HBIX (a30BBIX COCTOSHUSIX. 6 6
4 Tepmoxumusa.  DIEMEHTHI  XUMHYECKOH  TEPMOAMHAMUKH. 8 2 4 2
) XuMHuIeckoe paBHOBECHE.
DJeMeHTHl XMMHUYeCKOH KWHeTHKH. KWHeTHKa TeTepOoreHHBIX 8 2 4 2
mporeccoB. Karamms.
6. PacTtBopsl. Peakninu B BOTHBIX pacTBOpax 24 6 12 6
OKHCITHTENIBHO-BOCCTAHOBUTEIILHEIC TIPOIIECCHI.
7. DJEeKTPOXHUMHUYECKHE IPOLEcCh B anekTpoiurtax. Kopposus u| 12 4 4 4
3alUTa OT KOPPO3HUH.
XuMmusi KOMIUICKCHBIX coenuHeHnd. KommmiekcooOpasoBaHue B ’ )
8. pacTBopax. 4
9. XHAMHUS HEMETAJUIOB U UX COEINHEHMS. 14 6 4 4
10. |XuM#s METaJIOB U UX COCIUHEHHUS. 16 6 6 4
11. | Xwumus 1 HaHOTEXHOJOTHH. [IpUHIHITEI «3eIEHOW» XIMHU 4 2 2
UTOI'O no pazoenam oucyuniurvl 104 | 34 - 34 36
KonTtpons camocrosrensHoi pabotsl (KCP) 4
[Ipomexxyrounas arrecranus (MKP) 0,3
[ToaroToBKa K TEKYIIEMY KOHTPOITIO 35,7
OO0m1ast TpPyZ0EMKOCTb IT0 JUCIUTUINHE 144

[Tpumeuanue: JI — nekuun, [13 — npaktuueckue 3aHatus / cemunapsl, JIP — nmaGoparopHbie
3anstusi, CPC — camocrositensHas paboTa CTyIeHTa

2.3 Conep:xkanue pa3iejoB (TeM) THCHUTITHHBI
2.3.1 3aHATHSA JEeKIMOHHOTO THIIA

HaumenoBanme pazaeia

dopMa TeKy1LEero

Tlepuoauueckuii 3akoH U
MepuoInyecKasi CucTeMa
J.1. Menneneena.
XUMHYECKasi CBS3b.

Ne (Temp1) Copeprxanue paszena (TeMbl) KOHTpOIT!
1. |Bmenmenme. [Ipeamer 1 |OCHOBHBIC TOHSATHS W 3aKOHBI XUMHH. OCHOBHBIC KIIACCHI|YCTHBIH KOHTPOJIb.
coJiep>kaHne XUMUHU. HEOPTaHWYECKUX COSIMHEHUH. 3HAUCHNE XUMUW B M3yYEHUH
MIPUPOJIBI M PA3BUTHH TEXHUKH.
2. |Crpoenue aToma. Pa3Butue mnpencraBieHudl O CTpOEHMHM aToMa. BosiHOBas|YCTHBIM KOHTPOIb,

npupoga dnekTpoHa. IIoHATHE O KBaHTOBBIX YHCIAX.
ATOMHBIE opOuTanHM, WX dHeprud. [lopsAmOK 3amoITHEHUS

JNMIEKTPOHAMHM  aTOMHBIX  opOuTanmedl.  DHepreTHuecKue
JMarpaMMBbl MHOTORJIEKTPOHHBIX aTOMOB.
CrpykTypa NEpHOAMYECKOH CHUCTEMBI M €€ CB3b C

3JEKTPOHHON CTPYKTYypoil aToMOB. [leproAnYHOCTE CBOWCTB
ATOMOB 3JIEMEHTOB, JIEMEHTOB 1 UX COCJMHEHHH (aTOMHBIE U
UOHHBIE PAJUYChl, DHEPTUS U HOHU3ALMH U CPOACTBO K
9NEKTPOHY,  JIEKTPOOTPULATEIBHOCTh;  METAJUIMYHOCTb,
HEMETAJJINYHOCTh; KHCIOTHO-OCHOBHBIE U OKHUCIUTEIbHO-
BOCCTAHOBHTEJIFHBIE CBOHCTBA).

BosznukHOBEHNE XUMHUYeCKOH cBs3u. OCHOBHBIE MapaMETPEI
xuMudeckoil  cBsa3u.  KoBamentHast  cBa3p.  CBoiicTBa
KOBAJICHTHOH cBsi3u. CBsI3U 6 M T THna. Tumbl rudpuan3anun
ATOMHBIX OpOUTAICH.

TECT




OCHOBHBIC IIOHATHS O METOJIE MOJICKYJSIPHBIX OpOWTaie
(MO). Meron MO JIKAO. 3BHepreTuueckue AuarpamMmbl
JIBYXaTOMHBIX TOMOSICPHBIX  MOJIEKYJ, OOpa3oBaHHBIX
3JIEMEHTaMH IEPBOTO M BTOPOTO MepHojaoB. MoHHAs CBS3b.
Merannmyeckast cBsi3b. CBOHCTBa COEJMHEHNH C Pa3TMYHBIMH
BUJIAMH XUMHYECKHX CBSI3€Hl.

Tepmoxumus. DIEMEHTHI
XHUMHYCCKON
TEPMOJIVHAMHUKH.
Xumudgeckoe
paBHOBecCHE.

OCHOBHBIE MOHATHUS: CHCTEMBI, MapaMeTpsl COCTOSIHUS,
MPOLECCHl, PYHKIIMU COCTOSHHA.

IlepBrlii 3aKOH TEPMOAUHAMUKHN. BHYTpeHHss1 dHEprus U ee
U3MEHEHHE NpPH XMMHUYECKHX IpPEBpalleHUsAX. Termiora u
pabora. DHranpnusa. CraHmapTHas SHTAJIBIHA 00pa30BAHMUA.
3akon [Tecca ¥ DHTaNBPNHA XUMHYECKHX  PEAKIIHH.
XUMHUYECKHE pEeakOUuH C TO3HIUM  TEPMOJWHAMUKH.
YCTOWYUBOCTh XMMHYECKUX coenuHeHud. TommmBo Kak
UCTOYHUK YHEPTUU.

Bropoil 3akoH TepMOAMHAMHUKH. ODHTpONUs. 3aBHCUMOCThb
SHTPOIUH OT Temrepatypsl. CTannapTHas 3HTponus. Tperuit
3aKOH TepMOAMHaMUKW. OHeprusi [ubG6ca wu dHeprus
I'enpmromnbia. Kputepuu caMoOmpoM3BONBHOTO MNPOTEKAHUS
MPOLIECCOB B H30JIMPOBAHHBIX U OTKPBITBIX CHCTEMAX.
O6paTuMocTh XUMHUYECKHX peakuu. KoHncranTa
XMMHYECKOTO PaBHOBECHS, KaK Mepa TITyOMHBI NPOTEKaHUS
MPOLIECCOB. YPaBHEHWS W30TEPMBI HM300apbl, H30XOPHI
XUMHYECKON peakiyy. BnusHue mapaMeTpoB Ha COCTOSIHHE
paBHoBecus. [Ipuniun Jle llarense — bpayna. Oco6eHHOCTH
PaBHOBECHSI B T€TEPOTEHHBIX CHCTEMax

YCTHBINM KOHTPOIIb,
TecT. Pemenne
pacUeTHBIX 33134

DeMeHThI XUMHYCSCKOM
kuHeTuky. Kunetuka
TeTePOrCHHBIX
nporeccos. Kartanus.

CKOpOCTh XMMHUYECKOW peakIuH, €€ 3aBUCUMOCTh OT
NpUPOJIbl U KOHILIEHTPAlUM pPEareHTOB, TEMIIepaTyphl.
[Topsiiox 1 MOJEKYISAPHOCTH peakiuu. KoHcTaHTa cKopocTH
Y €€ 3aBHCUMOCTh OT TeMIepaTyphl. YpaBHeHHE AppeHuyca.
DOHeprus axkTHUBAIMM. MeXaHM3M W KHHETHKA peakiuid B
TOMOT€HHBIX M TE€TEPOreHHBIX cucTteMax. ['OMOreHHbIH Hu
reTepOreHHbIN KaTanu3. AyTOKaTalu3.

YCTHBIN KOHTPOIIb,
TecT. Pemenue
pacyeTHBIX 3a1a4

PactBopsl. Peakuuu B
BOJIHBIX PacTBOpax

OCHOBHBIE XapaKTEPUCTUKH JHUCIEPCHBIX CHCTEM M HX
knaccuukanms. VctuHHBIE pacTBOpEL. TepMoauHaMHKa
mporecca pacTBOpPEHUs. I'uppartsl, COJIbBATHI,
KPUCTaIIOTHAPaTel. PacTBOpHMMOCTB rasoB, KHJIKOCTEH,
TBEPJBIX BEILECTB B BoJe. HachlleHHbIE, HEHACKIIIEHHBIE U
MIEePECHIIICHHbIE pacTBOPHI. CriocoOwr BbIpaKEHUS
KOHIIEHTpanii  pactBopoB. KosummratuBHblE  CBOWCTBa
pacTBOopoB  HednekTpoiuToB.  Ocmoc.  OcMoTHuUecKoe
naBieHue. JlapieHne HACHIIEHHOTO Iapa pacTBOPUTENS Hax
pactBopoM. [loBbIIeHHE TeMIIepaTypsl KUIIEHUS PACTBOPOB U
NOHWKEHUE  TEMIEpaTypbl  3aMEp3aHUsl  PacTBOPOB.
OnexTpoauTHdecKas JUCCOLMALYSL. W3oToHnueckuit
k03¢ ¢unnent. CuibHble M ciadble UeKTpoauTsl. CTeneHb
9NEKTPOIUTUYECKON aucconuanuu. CBsi3b U30TOHHYECKOTO
ko3(¢unnenrta co creneHplo aucconmanuu. KoHcraHTa
Juccoranuu. 3akoH pazoasienust OctBanbaa. OcoOeHHOCTH
PacTBOpOB CHIIBHBIX AJIEKTPOIHUTOB. AKTHBHOCTH HOHOB.
Wonnas cuna pactBopoB. [IporonuTrdeckas Teopus KUCIOT U
OCHOBaHUMI Bpencrena u Jloypu. KoncranTa
MPOTOUTHYECKOTO PABHOBECHS KaK XapaKTEPHCTHKA CHIIBI
KHCIIOTBI M OcHOBaHus. Jluccoumanus Bonel. MonHoe
npoussenenue Boabl (pH u pOH). CiocoOw1 onpenenenus pH
pactBopoB. OO1mas, akTHBHAsI ¥ MOTEHIIMATIbHAS KUCIOTHOCTD
pactBOpoB. Peakuus HeWtpanuzanuu. BydepHble pacTBOpEIL.
Krnaccudukaums. Mexanusm nelictsusi. bydepnas emkocTs.
I'maponus  coneil. ®akToppl, BIMSIOIME HAa IPOLECC
rugponu3a. Koncranta rugponusza u  pH  pactBopoB
TUAPONM3YIOMUXCs coiei. ['ereporeHHble paBHOBeCHs B
pactBopax. Koncranra pacTBOPUMOCTH. YcnoBus
00pa3oBaHMsl U paCTBOPEHHSI OCAIKOB.

Y CTHBIN KOHTPOb,
tecT. Pemenue
pacyeTHbIX 3a/1a4




OKHCINTENLHO-
BOCCTAaHOBMTEJIbHEIC
MIPOLIECCHI.
DNEeKTPOXUMHUUECKHE
MIPOLIECCHI B
3JIEKTPOJIUTAX.
Koppo3sus u 3amura ot
KOPPO3HH.

OKHCIMTENLHO-BOCCTAHOBUTEIILHBIE TTpoliecchl. Baxueiimme
OKHCJINTENH U BOCCTaHOBUTENH. V3MEeHEHHE OKHMCINTEIBHO-
BOCCTaHOBUTEJIBHBIX XapaKTEPUCTHK JJIEMEHTOB B IIEpHOJAX
u rpymmax nepuoanyeckoi cucremel .M. Mengaeneesa.
Cocrasnenne ypaBHEHHI OKHCJINTEIBHO-
BOCCTaHOBUTEJIbHBIX peakiMi (METOA HOHHO-3JIEKTPOHHOTO
OayraHca).

ONEeKTPOXUMHUYECKHE TIPOIIECCHI. Iorenumans
METAUIMIECKUX W Ta30BBIX 3JeKTponoB. CraHTapTHbIE
SNIEKTPOAHBIE TOTCHIHMATBI M  JJIEKTPOABIKYINAs CHiIa
TaJbBaHMYECKOTO 3JIEMEHTA. [lOTEeHIMANBl OKHCIUTEIHHO-
BOCCTAHOBUTENFHBIX  (PEIOKC) DIIEKTPOAOB. Y paBHEHHE
HepHcra. Psn craHmapTHBIX JIEKTPOJHBIX ITOTEHIIMAJIOB.
Hamnpasnenue MPOTEKaHUs OKHCJIUTEIHHO-
BOCCTaHOBUTEJIBHBIX MPOLIECCOB. DJIEKTPOJIM3 PACIUIaBOB M
BOJHBIX PacTBOpOB. IIpuMeHeHne meKTpos3a. XUMHUUECKHEe
WUCTOYHHMKU TOKA. AJIbTEPHATHBHBIE WCTOYHUKH OSHEPTHH.
Xumudeckass W JJIEKTPOXMMHUYECKas KOppo3us. 3alura
METAJUIOB OT KOPPO3HH.

Y CTHBIM KOHTPOIIB,
TECT.

XuMusI ~ KOMIDIEKCHBIX
COCIUHCHUM.
KomnnekcoobpazoBanue
B pacTBOpax.

KommnekcHple coemuHeHns u uX nonydeHue. CTpoeHHE U
CBOMCTBAa KOMIUIEKCHBIX coeauHeHuidl. HomeHknatypa,
U30MEpHs KOMITJIEKCHBIX COEIMHEHNH.
Kommexcoobpa3oBanue B pacTBopax. Koncranra
HECTOMKOCTH U KOHCTaHTa YCTOWYMBOCTH. XUMHUIECKAs CBSI3b
B KOMIUIEKCHBIX coeauHeHmsx (Mmeron BC, teopus
KPUCTAIITIYECKOTO 0JISA). Peakiuu c ydacTueMm
KOMIUICKCHBIX ~COCTUHECHUH (OOMEHHBIC, OKHUCIUTCIBHO-
BOCCTaHOBUTEJIHHBIE).

Y CTHBIH KOHTPOb.

XI/IMI/IH HCEMCTAJIJIOB U UX
COCJIMHEHUI.

PacnpoctpaneHHOCTH XUMHYECKUX 3JIEMEHTOB.
Knaccuduxkarus XUMHUYECKUX 9JIEMEHTOB. Oo6mas
XapakTepuCTHKa HeMeTauioB. Bogopoa u ero coennHeHHS.
Bona xak mpupogHoe BemecTBO. AHOMAalbHBIE CBOMICTBa
Boabl. 3arps3HuTenu Boabl. JKectkocTs Boxabl. OCHOBHbBIE
BUJBI JKECTKOCTU. MeTOobl ONpeNeNeHusl )KECTKOCTH BOJBI.
Crioco0s! ymsiraenus Boasl. bop. dusnueckue 1 XuMudecKue
cBoiictea. CoeauHeHus ¢ BoaopoAoM. Kuciopoansie
coennHeHus 6opa.

Heopranmueckas xumus p-anementos 1V-A rpynmsr. O6mas
XapakTepucTuka. AiioTponHbsie Gopmbl yrieposaa. OKCHbL,
KapOOHaThI, Kapouasl. Pecypcsl W KpyroBOpoT yriiepoaa B
npupoze. DKOJOTHYECKHe acIeKThl XMMHUHU yriepona. bop,
yIIepo] - MHCTPYMEHTaJbHBIE M a0pa3HBHBIE MaTEpPHAJIBL.
CoenuHeHus KpEMHUS u TepMaHHs. Xumus
MOXYNPOBOJHUKOB. CHIIMKATBl M alOMOCHJIMKATBI: 0OmIast
XapaKTepUCTHKA, CTEKJIO, CUTAJUIbl, LEMEHTHI, KepaMHKa.
CTpouTenbHbIE MaTEPUAIIBL.

Aszor, hoctop n nx coenuaeHus. Pecype u KpyroBopoT a3ora,
tocdopa B mpupone. Kuciopon, cepa, ceneH, Temtyp U UX
coequHEHUs. Pecypc M KpyroBopoT KHCIIOpoJia B IPHUPOJIE.
DKOJIOTHYECKHEe acMeKThl XUMHM Kuciopona. CoenuHEeHus
cepbl KaKk Ba)XKHEHWIIMHI 3arps3HUTENb OKPY)KAIOLIEH Cpeibl.
KpyroBopot u 3Kosiorn4eckne acteKThl XHMUH CEpPHI.
l'anorensr. CoeamHeHust ¢ BomopomoM. KucmopomgHsie
COEJIITHEHHUSI.

Y CTHBIM KOHTPOb.

Pedeparsl,
JOKJIAJIBI,
npe3eHTaInH

XUMHST METAJIJIOB M UX
COCIMHECHUH.

Merannel:  0o0mas XapakTEPUCTHKA, CIUIABBI, METOJBI
nosydenus. KOHCTPYKIIMOHHBIE MaTepuaibl. Pacronoxenue
S-METAIJIOB B TIEPHOAMYECKOM Tabmuie. DuU3HUecKHe Wu
XHUMHUYECKHE CBOMCTBA S-METAUIOB M WX COETMHEHHIA.
[IprMeHeHHE S-METAUIOB U MX CoeAnHeHuH. PU3nUecKrue u
XUMHUYECKHE CBOMCTBA P-METAUIOB U WX COCIMHECHUIA.
[TprMeHEHNE P-METAIUIOB U MX COEIUHEHHU. Pacronoxenue
d-merajuioB B mepuoaudeckod  Tabmume. OCHOBHBIE
(usnyeckue coiicTBa d-MeTauioB. XMMHUYECKHE CBOMcTBA O-

YCTHBIN KOHTPOIb.
Pegeparsl,
JIOKIIa/Ibl,
MIpe3eHTaluu




MCTaAJIJIOB U HUX COCHHHCHHﬁ. HpI/IMeHGHI/Ie d-meramios u ux

COEIMHEHUH.
Toxcukonoruss MeTamiaoB. PainoakTUBHBIE  3JIEMEHTHI.
PagnoakTuBHOE 3arps3HEHUE OKPY KAIOLIEH Cpebl.

10. |Xumus OOmue 3amaun  HaHoTexHoioruil. Poms  xummm  B|Pedepartsl,
HaHOTEXHOJIOTUH. HaHOTexHoJoruax. HanoanexTponuka.  HaHoMmexaHuKa.|qOKIazbI,
IIpunnuns! «3eneHoi» |(HaHomaTepuansl U MeTOAbI UX HOIydeHus. PeakimoHHas |pe3eHTaluu
XUMUH. CIIOCOOHOCTH HaHOMAaTEPHAJIOB. Hanoxummnaeckue

TexHosnoruu. [lepcnexTussl pa3Butud. [IpuHIMIBI «3€T€HOD
XUMHUH. XHUMHKO-IKOJIOTMYECKHE  aCIEeKThl HMH)KEHEPHOH
JIESTEIILHOCTH.
2.3.2 3aHATHS CEMHMHAPCKOT0 TUNA (CeMUHAPCKHE 3aHATHS)
CeMmuHapcKue 3aHITUS HE IPETYCMOTPEHbI Y4eOHBIM TJIAHOM
2.3.3 3aHsaTHs J1a00paTOPHOro Tuna (JiaGopaTopHbie padoThI)
Ne HaumenoBanue pa3nena Tematnka paot ®dopma TeKy1ero
(Temsr) KOHTPOJIA
1. |Tepmoxmmus. Dnementsl | Texauka Oe3zomacHoctd. OCHOBHBIE TpaBmia W mpuemsl|3amura JIP
XMMHUYECKOH pabotsl B  xuMmuuyeckoil yaboparopun. Ompenenenue|OTdeT mo
TEPMOJUHAMUKH. TEIJIOBBIX  3()(EKTOB XMMHYECKHX pEakIHMi (TEIUIOTHI|pacyeTHBIM
HEeWTpanu3almn). 3agadam
2. |DnemeHTH XUMUYecKoi |CKOPOCTh XMMHUYECKHX peakiuid. XuMudeckoe paBHOBecwe.|3amura JIP
KkuHeTHKH. KnHeTnka Karanns. Otuer o
TeTEepOTeHHBIX pacyeTHBIM
npoueccos. Karanus. 3a7a4am
XuMHuueckoe
paBHOBECHE
3. |PactBopsbl. Peakuuu B PactBopsl. IlpurotoBieHue pacTBOpoB M ompeaeneHue ux|3ammuta JIP
BOJIHBIX pacTBOpax. KOHIIEHTPAI[H TUTPOBAHUEM. Otuer 1o
pacueTHbIM
3aja4am
KuciaotHo-ocHOBHBIE paBHOBecHs B BOJHBIX pacTBopax|3ammuta JIP
coned. T'maponuz coneil. Omnpenenenue pH. CpoiicTBa
Oy(epHBIX pacTBOPOB.
4. |OxucnurensHo- OKUCIINTENBHO-BOCCTAHOBUTEIBHBIE peaKUH. DIeKTpoaHble|3amura JIP
BOCCTaHOBHTEIIbHBIC MOTEHIMANBl ~ METauIoB.  [anbBaHMYECKHE  DIIEMEHTHI.
TIPOLIECCHI. DNeKTpoIm3.
DNeKTPOXUMHUUYECKHE
TIPOLIECCHI B
IIEKTPOJIUTAX.
Koppo3sus u 3amuTta ot
KOPPO3HH.
5. | Xumus HemeramnoB u ux [ Xumus asementos 1V-A, V-A, VI-A, VII A rpynm. Samura JIP.
COSTTMHEHHH OmpesienieHnie  PaCTBOPEHHOTO B BOJe  KHCioposa.|3alluTa pedeparos
KucnoTHoCTh BOJBI.
KauecTBeHHOE oOIpeneneHNe KaTHOHOB TSDKENBIX METAJJIOB.
JKecTkocTh BOABI, €€ onpeesieHne 1 YCTpaHEeHHe.
6. |Xumus meramnoB u ux | Xumwus snemenro VI-B, VII-B, VIII-B rpynm. 3amrura JIP.
COCTMHEHUI 3ammmra pedepaton

3amura taboparopHoii padotsl (JIP), kouTponbsHas padora (KP).

2.3.4 IlpuMepHasi TeMATHKA KypPCOBBIX padoT
KypcoBas pabota He mperycMOTpeHa yueOHbIM TIIAHOM.

2.4 IlepeyeHb y4eOHO-METOAUYECKOTO 00ecTedeHH s IJIsl CAMOCTOSATEIbHOM PadoThl
o0yyaromuxcs Mo IUCIUNIHHE
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Ne Bug CPC BBINTOJTHEHHIO CAMOCTOSITENILHOM paboThI

1. O6mas xumus. Teopust n 3amaun: Yde6Hoe nocobue / Ilox. pen. H.B.
Koposuna u H.B. Kynemoga.

IloaroroBka k Texyuiem
A ymemy 2. Pocun U.B. Xumus. VY4eOHMK W 3aJayHUK: IS MPHUKIATHOTO

KOHTPOJIIO (CaMOCTOfITeJ’ILHOG

HBVICHIUE TEODETHICCKOMO OakanaBpuata / WU.B. Pocun, JI.JI. Tomuna, C.H. ComnoBeeB. — M. :
M p WznarensctBo FOpaiit, 2018. — 420 c. — (Cepusa: bakamasp. IlpukiamHoit
1 MaTepHaia, MOAroTOBKa K Kype)

nmabopaTopHBIM paboTawm,
TecTaM, HalllCaHue

pedeparos)

Meroauyeckne  peKOMEHAAMM K  OpPraHM3alHd  ayIuTOPHOH U
BHEAYJUTOPHOU (CaMOCTOSITENbHOI) paboTBl CTYACHTOB: METOIMYECKHUE
ykazanus / coct. T.I1. Cropoxkenko, T.b. [Tounnok, A.B. becrianos, H.B. Jloza
— Kpacnonap: Kybanckwii roc. ya-T, 2018. 89¢

2 PacuerHsble 3amanns Mertoaydeckne yKa3aHus 10 PELICHHIO PACUETHBIX 3a4ad

O6mas xumusi. Teopust u 3amaun: YueOnoe nocodue / Ilonm. pen. H.B.
Koposuna u H.B. Kynemosa, O.H. T'onuapykx, B.K. Kawmsimanosa,
n3natenbeTBo: «Jlauby». I'om: 2017, M3ganue 2-e usn., crep. 492 c.

3 Joxnanpl, npeseHTanny  |MeTtonuueckue  PeKOMEHAAMM K  OpraHM3allid  ayIuTOpHOH U
BHEAYJUTOPHON (CaMOCTOSITENIbHOI) paboThl CTYAEGHTOB: METOJHUYECKHUE
ykazanust / coct.T.I1. Cropoxenko, T.b. Ilounnok, A.B. becnanos, H.B. Jlo3a
— Kpacuogap: Kybanckwii roc. ya-T, 2018. 89¢

Y4eOHO-MeTOINYeCKHe MaTepHallbl Ui CaMOCTOSITEIbHON paboThl 00yYarOmIUXCs W3
qrcia MHBAJIMJIOB U JIUI] C OFPaHUYEHHBIMU BO3MOXKHOCTSIMH 310poBbs (OB3) npenocTasistorcs
B (hopMax, aJalTHPOBAHHBIX K OTPAHMUYCHHUSAM UX 3[JOPOBbS U BOCHIPUATHS HH(DOPMAITIH:

JUist u1 ¢ HapyIeHUsIMU 3pSHUS:

— B Ie4aTHOH (hopMe yBEITMUEHHBIM MIPU(TOM,

— B (popMe 3JIEKTPOHHOI'0 IOKYMEHTA,

— B popme ayauocaiina,

— B r1e4aTtHoM (hopme Ha si3bike bpaiins.

JIns AL ¢ HapyIeHusAMH CilyXa:

— B 1e4aTtHo opme,

— B (hopMe JIEKTPOHHOT'O IOKYMEHTA.

JUnist u1 ¢ HapyIeHUsIMHM OTIOPHO-/IBUTATENIBHOTO anmapara:

— B IIe4aTHOU (opme,

— B (popMe 3IIEKTPOHHOT'O IOKYMEHTA,

— B ¢popMe ayauodaiina.

JlaHHBIN TlepedyeHb MOKET OBbITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHMHIEHTa
oOydJaronmxcsi.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHMH, NMPUMEHsieMble NMPH OCBOEHUM JIUCIHUIIMHBI
(MoayJin)

B cootBerctBuu ¢ TpeboBanusmMu PI'OC BO no HampaBlieHHIO MOATOTOBKHU
TexHocepHas 0e30MacHOCTh peanu3alus KOMIETEHTHOCTHOTO MOJXO0Ja MpeaycMaTphBaeT
HIMPOKOE HCIOJIb30BaHNE B yU€OHOM MPOIIECCe aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEACHUS
3aHATUI. HTepakTHBHOE 00y4YeHUE — MYTh K YIPABICHUIO CUCTEMbI CAMOCTOSTEIbHOM paboThI
CTYIEeHTOB. TeXHOJIOTHsS MHTEPAaKTUBHOIO O0YUYEHUS 3aKII0YaeTcs B TOM, YTO Ha MPOTSHKEHUU
BCEro y4eOHOro BPEMEHHM MPOMCXOJUT OOMEH MHEHMSIMHU, BBICIYIIUBAIOTCS U OOCYXIAOTCA
pa3Hble TOYKU 3pEHUSI CTYAEHTOB. IHTepaKTUBHBIE METO/IbI — 3TO CIIOCOOBI IEJIEHAIPABIEHHOTO
YCUJIEHHOTO B3aMMOJCHMCTBHS IpENoJaBaTeid M CTYAEHTOB IO CO3/IaHUIO0 ONTHUMAJIbHBIX
yCJIOBHH Tporiecca 00ydeHusI.

Opranuzanysa HU3ydeHMs] MaTepualla Kypca OCYILECTBISETCS Ha OCHOBE CHCTEMHO-
NESITEeIbHOCTHOTO TOAXO0Ja M PEKOMEHJAIMi IMO3TAamHOro (OPMUPOBAHMUS YMCTBEHHBIX
neiictBuil. IIpm OCBOGHMH IUCHMIUIMHBI HUCIOJIB3YIOTCA KaK TPaJWLMOHHBIE, TaK U HOBBIE
[eIarOrMYecKie TeXHOJIOruM. JIekuu u nabopaTopHble 3aHITUS SIBISIOTCS TPAaJULIMOHHBIMU



npu OOy4YEeHUH B BYy3aX U CIIOCOOCTBYIOT (DOPMHUPOBAHHUIO Yy CTYACHTOB 0a30BBIX 3HAHUM,
OCHOBHBIX MBICIUTENIBHBIX ONEpAlUi, Pa3BUTHUIO JIOTUKH. JIEKIMM HOCAT MOTHBALlMOHHO-
IO03HaBaTeNbHbIM XapakTep. JlabopaTopHble 3aHATHUS SBISAIOTCS CAMOCTOSTENBHBIMU U UMEIOT
poOJIEMHO-TIONCKOBBII Xapaktep. JlabopatopHyto paboTy, BHIIOIHAEMYIO CTYIEHTOM, MOKHO
cuuTaTh NPOOJIEMHOM cHUTyaluMed U ee pelleHHe I03BOJISIET PeaJnu30BaTh TBOPUYECKYIO
JESITENIbHOCTb, Pa3BUTh KOMMYHHMKAaTHUBHYIO CIIOCOOHOCTb Ka)J0I'O CTYyJE€HTa, HAYYHUTb €ro
apryMEHTHPOBAHHO BBIPAXKaTb CBOM MBICIM B IPHUCYTCTBUU JPYTUX, pa3BUBaThb HaBBIKU
SKCHEPUMEHTaIbHON paboThl. B  KauecTBe CIOBECHO-HAISIIHOTO MeToAa OOydeHus
UCIOJb3YeTCsl J€MOHCTPALlMOHHBI XMUMMYECKHH AKCIHEPUMEHT, KOTOPBIA IMPOBOAUTCS IPH
NpOBEJCHUU  JaOOpaTOPHBIX 3aHATUH. JIeMOHCTpPAllMOHHBIA  AKCIEPUMEHT  T03BOJISET
IperoiaBaTesto chopMUPOBATh HHTEPEC K IPEIMETY Y CTYJEHTOB, 00y4aeT IprueMaM TEXHUKU
12a00paTOPHOTO IKCIIEpUMEHTA. J[eMOHCTPALIMOHHBIN SKCIIEPUMEHT - UCTOYHUK MPHOOPETaeMbIX
CTY/IEHTOM 3HAaHUI, HABBIKOB, YMEHHI; CpPEICTBO MPOBEPKU UCTUHHOCTHU BbIIBUTAEMBIX IHIIOTE3,
peleHus yueOHbBIX U HCCIIE0BATEIBCKUX MPOOIIEM.

Jis nosbiueHus 3¢@ekTuBHOCTH y4eOHOro Mpolecca HCHOIb3YIOTCS CIEAYIOLINe
o0Opa3zoBaTeNbHbIE TEXHOJOTHH: HH()OPMAIIMOHHO-PAa3BUBAIOIINE TEXHOJIOTUH, HAINPABICHHBIC
Ha (OpMHUPOBAHME CUCTEMbl 3HAHMM, 3allOMMHAaHUE M CBOOOJHOE ONEPUPOBAHHUE HMHU.
Hcnonp3yercs Meton MNpoOJEMHOr0 H3JIOKEHHUS Marepuaia, CaMOCTOATEIbHOE H3Yy4YEeHUE
JUTEpaTyphl, NPUMEHEHHE HOBBIX HMH(OPMAIIMOHHBIX TEXHOJIOTHUH MJs1 CaMOCTOSITEIbHOIO
MIOTNOJHEHMsI 3HAHUM BKJIIOYAsh HCIIOJIb30BAHME TEXHUYECKHX U DBJIEKTPOHHBIX CPEJICTB
uHbOpMaLUY; NeSTeIbHOCTHBIE NPAKTUKO-OPUEHTUPOBAHHBIE TEXHOJIOTUH, HAlpaBlIEHHbIE Ha
(dbopMHpoBaHHE CHUCTEMBI MPO(ECCHOHAIBHBIX  MPAKTHUYECKUX YMEHHH NpPU TNPOBEICHHUU
HKCHEPUMEHTAIbHBIX UCCIIE0BaHU, 00eCIIeUNBAIOIINX BOZMOKHOCTh KAUE€CTBEHHO BBIIIOJIHSATD
poECCHOHATIBHYIO NI TENIFHOCTD; Pa3BUBAIOIINE TPOOIEMHO-OPHEHTUPOBAHHbIE TEXHOIOTHH,
HanpaBjieHHble Ha (OPMUPOBAHME W Pa3BUTUE IPOOJIEMHOIO MBIIUICHHS, MBICIUTEIbHON
aKTUBHOCTH, CIOCOOHOCTH BHUAETh M (HOpPMYIHpOBaTh HpOOJIEMBbI, BbIOMpaTh CHOCOOBI U
cpeAcTBa s MX PpEIIeHUs, TEXHOJOTMH JIMYHOCTHO-OPHEHTHPOBAHHOTO OOyuYeHwUs,
MTO3BOJISIIOIIME CO3/1aBaTh MHAWBHIyaJbHbIE 00pa30BaTENIbHBIE TEXHOJIOTHH, 00€CIIeUHBAIOIIHE
y4eT Pa3IMYHbIX CIIOCOOHOCTEN 00ydJaroLINX, CO3aHne HEOOXOAUMBIX YCIOBHM IS pa3BUTHS
WX UHAUBUYATBHBIX OCOOCHHOCTEH.

JUis MHBaJIMAOB M JIMI[ C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/0POBBS MOTYT OBITh
HCIOJIb30BaHbI oOpa3oBaTeibHbIE TEXHOJIOTHH, MO3BOJISIIOIINE MIOJIHOCTBIO
WH/AWBUYaJIN3UPOBATh COJEp)KaHUE, METOJAbl W TEeMIbl Y4eOHOH JeATeNbHOCTH, BHOCHUTH
BOBpEMsI HEOOXOJUMBbIE KOPPEKTHBBI KaK B JESATENbHOCTb CTYJEHTAa-UHBAJIUIAa, TaK U B
JEATENBHOCTD NIPENOJaBaTENIS.

4. OueHOYHbIe CpeACTBAa [JIsi TeKYIIero KOHTPOJS yCHeBaeMOCTH M
NMPOMEKYTOYHOH aTTeCTAlMU

B cootBerctBuu ¢ IlonokeHneM o MpOBENEHUH TEKYIIETO KOHTPOJS yCIIEBAEMOCTH U
IPOMEXYTOUHOM arrecTanuu oOyyaromuxcs Kyol'Y u ero ¢uumanoB, TEKyLIUil KOHTPOJb
YCIEBAaEMOCTH CTYIEHTOB IPOBOAMUTCS B LEJISIX COBEPILICHCTBOBAHMS M HEMIPEPHIBHOI'O KOHTPOJIS
KayecTBa 00pa30BaTeIbHOTO Mpollecca, IPOBEPKE YCBOSHHS y4eOHOro MaTepuana, akTHBU3aLUN
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB. TeKyIIni KOHTPOJIb 3HAHUN CTYJ€HTOB OCYIIECTBIISETCS
MOCTOSIHHO B TEUYEHUH y4eOHOro roja. Bujpl Tekymiero KOHTPOJS: YCTHBIA (IMTMCbMEHHBIN)
OTMpPOC Ha JIEKIHIX, 3alluTa JIA0OpaTOPHBIX pPabOT, MOATOTOBKA MOKJIAAOB M pedepaTos,
MIPOBEpPKA BBHIMOJHEHUS MMCbMEHHBIX JIOMAITHUX 33JaHUH (pacyeTHBIX 3aJaHUii), TECTUPOBAHHE,
MIPOBEpKa 3HaHUU MO pe3ybTaTaM CaMOCTOSITENILHON pabOThl CTY/IEHTOB, OLIEHKAa aKTUBHOCTH
CTY/IEHTA Ha 3aHSATHH.

OCHOBHBIM BHUJOM TEKYLIETO KOHTPOJIS 3HAHWM CTYIEHTOB OYHOU (QOpMBbI 00ydeHHUS
SBIISICTCS BHYTPHUCEMECTPOBAsl aTTeCTalus, KOTOpas IpPOBOIUTCS OIMH pa3 B CEMECTp B
00s13aTeIbHOM TOPSAKE Ha BCEX KypcaX B COOTBETCTBHMU C rpadMKoM ydeOHOTO mpoliecca



JaHHOT'O CEMECTpPa M 3aBEPIIACTCA HE IMO3JHCEC 4YEM 3a MCCALl A0 Hadaja HpOMe)KYTOqHOﬁ
aTTeCTalu.
HpOMe}I(YTOLIHaH aTTeCTalusAa IIPpOBOAUTCA 110 HaHHOﬁ JUCLHHUIIIIMHE B BUAC 5K3aMCHa.

OLIGHO‘-IHBIC cpeacTBa MPEAHA3HAYCHBI JII KOHTPOJA W OLICHKHU O6pa3OBaTeJIbeIX

JTOCTHDKCHHM  00ydJaronuxcs,

HEeOp2aHU4ecKou XUMUu».
OLeHOYHBIE CpeICTBa BKIIOUYAET KOHTPOJIbHBIE MAaTepUabl JUisl IPOBEAECHUS TEKYLIEro
KOHTpOJISE B (pOpME KOHTPOJBHBIX BOIPOCOB K pasfesiaM IUCIHIUIMHBI, PAaCUeTHHIX 3ajad,
TECTOB, TeM pedepaToB U MPOMEKYTOUHOM aTTecTaluu B (hopMe BOMPOCOB U 337124 K SK3aMEHY.

OCBOUBIIHUX TMpOrpamMmy Yy4eOHON JUCIHUIUIUHBI

«OcHoewl

CTpyKTypa OLIEHOYHBIX CPEICTB JJIsl TEKYIIel U POMEKYTOYHOM aTTecTallui

KOZ{ 1 HAMMCHOBAHUC

HanMeHoBaHHE OLIEHOYHOTO CPEICTBA

Pe3yNbTaThl SKCTIEpUMEHTA
Y JIeNIaTh BBIBOJIBI

Ne Pe3ynprarel 00y4eHus ITpomexyTounas
MHJIMKaTopa .
n/n (B cootBeTcTBMU C 1. 1.4) Texymuii KOHTPOIb aTTecTalus
(B cooTBeTcTBUH C II. 1.4)
UIIK-1.1. HCIOJB3YET | 3HA€T OCHOBHBIE 3aKOHBI | TeKyIIMi yCTHBIN OIpoc, Bormpocst
3HaHUSI HEOopraHuyeckod | obmell  HeopraHW4YecKOH | BBIMOJHEHHE PAacCUeTHBIX JK3aMEHa
XMMHH O  OIHCAHUA | XUMHH M COBPEMEHHBIC | 3a/JlaHHH U TeCTOB, 3aIllUTa
aHalu3a TEOPETHYECKOTO | TEOPUH CTPOCHHUS | 1abOPaTOPHBIX PaboOT
U 3KCIEPUMEHTAIBHOTO | BEIECTBA
MOJEJIMPOBAHUSL yMeEeT onuckiBaTh | Tekymuil ycTHbIN onpoc, Bomnpocset
XUMHUUYECKHX CHCTEM | CBOMCTBA OCHOBHBIX | BBITIOJIHEHHE PACUETHBIX 9K3aMeHa
ABJICHHA M IPOLECCOB, | KIACCOB HEOPraHMYECKHX | 3a/laHUil U TECTOB, 3AIIHUTA
HCTIONIb30BAHUS B | COeAMHEHUH, OOBSCHATH | pedepaTos, 3amuTa
oOyueHNH U | 3aKOHOMEPHOCTH 71a00paTOPHBIX PadoOT
npodeccHoHaIBEHOM MPOTEKaHMS XUMHUYECKUX
1 | mestenbHOCTH peaKmuif,  HCIIOJIL30BATh
OCHOBHBIE  XHMHYECKHE
3aKOHBl ~ JJISI  PELICHUS
CTaHJApTHBIX 3amad,
aHATN3UPOBATh

BIIaJieeT HaBBIKAMHU
obparieHus c
nabopaTOpPHEIM

000opya0oBaHHEM u

XUMHUYCCKUMHA PCAKTUBAMU

3amrura JIP

TunoBbie KOHTPOJIbHBIC 32JaHUSI MJIA HHbIE MaTEePHAJIbl, HEOOXOAMMBbIE JIS1 OLCHKH
3HAHM I, YMEHU, HABBIKOB U (MJIH) ONBITA AEATEIbHOCTH, XapaKTePU3YIOIIMX 3TANbI
(popMHpOBaHHUSI KOMIIETCHIIHI B polecce OCBOEHHUsI 00Pa30BaTeJbHON MPOrPaMMbl

4ero 3aBUCHUT 3aps] HOHA?

OIIeHO‘leIe CpeacTBa 1Jd TEKYIIEro KOHTPOJIsA

4.1.1 Bonpochl A1 YCTHOT0 KOHTPOJIS

Pasnea 1. Beenenmne. IIpegmer u cogepkanue XuMHH.

1. JlaiiTe ompeneneHus MOHATUAM «aToM». M3 4ero oH COCTOUT, UMEET JIM OH 3apsi?

2. Yro Takoe monekyna? Mmeet nu oHa 3apsan? IIpusenure npumepsl Mojekys BemiecTs. U3
YEero OHU COCTOSIT?

3. Uro takoe non? Mmeer nu o 3apsn? Kakue ecTb THUIIBI HOHOB M KaK OHM HA3bIBAIOTCA?
[IpuBeaute npumepsl HOHOB pa3Horo tuna. Kak oOpasyrorcs Te wiu nHbsle TUIbl HOHOB? OT
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[IpuBenuTe mnpuUMEp XHMHUYECKOTO 3JIEMEHTAa B COCTOSHUAX: aroOM, MOJIEKYJa, HOH.
[losicuute, B yeM pa3HUIIA MEXIY 3THUMH TPEMsI COCTOSHUSIMHU M KaKUMHU CBONCTBaMHU
o0JaaeT Ta UM UHAs YaCTHIIA.

Uro Takoe kommuecTBO BemectBa? Kak oHO o0o3Hauaercs, B yem u3mepsiercs? CKOIbKO
qacTHI] coiepkuT 1 Mok BemecTBa? Kak 0003HayaeTCst YMCIIO YacTHIL?

Uro Takoe monsipHas macca? Kak oHa o6o3Hauaercs, B ueM usmepsiercsi? Kak paccuuraTsb
MOJISIPHYIO MAcCCy BEIECTB?

Uro takoe crexuomerpuueckue kodpduimenter? i 4ero X paccTaBisiOT B yPaBHEHUAX
XUMUYecKux peakiuii? KakoBbl mpaBmiia paccTaHOBKH K03 duiineHToB? UTO moKa3piBacT
CTEXHMOMETPUUECKUN K03()(HUIUEHT B ypaBHEHUU pEaKIuu?

Cdopmynupyiite 3akoH ABoraapo. Uto Takoe HOpMalibHBIC yCII0BUA? UTO Takoe MOJIIPHBII
oobem raza? Kak on obo3Havaercs, B 4eM H3MepsieTcss 1 ueMy oH paBeH? Kakoil o0bem
3aHUMAET a3 KOJIMYEeCTBOM 1 MoJIb Ipu H.y.?

Kak paccuntsiBaercsi 00beM raza Mnpu yclIOBUAX, OTIIMYHBIX OT HOpMalbHBIX? [IpuBeauTe
ypaBHeHue MenzeneeBa- KnaneipoHa, mosiCHUTE KaKue BETMYMHBI TaM HUCIOJIb3YIOTCS.
Uro Takoe mpocThie U CIokHbBIC BemecTBa? [IpuBeanTe ux KiaccuuKamio.

Uro Takoe 3xBuBaneHT? UTo Takoe (hakTop SKBUBAJIEHTHOCTH M Kak OH o0o3Havaercs? Kak
€ro MOXHO paccuuTarb? JlJig KakuX 3JIEMEHTOB OH SIBJISIETCSl MOCTOSIHHBIM M IOYEMY?
[IpuBenuTe mpuMepsl.

Kak paccuutarh 3KBHBAJEHTHYIO MacCy IpPOCTBIX I CHOXHBIX BeuiectB? IlpuBenure
dbopMyIbl, TOSCHUTE Kakhe BEIWYMHBI B HUX HCHOIB3yIOTcsa. Kak o0003Hayaercs
SKBHMBAJICHTHAs Macca, B YeM u3Mepsiercs’?

Uro Takoe 3kBUBaJIeHTHBII 00beM raza? Kak ero moxHo paccuntars? [Ipusenure popmyimy,
MOSICHUTE KaKUE BEJIMYMHBI TaM UCIIOJIb3YIOTCS.

ChopmynupyiiTe 3aKOH 3KBHUBAJIEHTOB, NPUBEIUTE €r0 MaTEeMAaTUYECKOE BBIPAKEHUE.
[IpuBenuTe mpuMep MPUMEHEHHS TOTO 3aKOHA.

Uto Takoe creneHb okucieHuss? Kak ompenenuTs MakCUMajdbHYIO CTENEHb OKUCICHUS
anemenTa? Kak oHa cBsi3aHa C BaJIEGHTHOCTBHIO?

Kakue sneMeHThl NpOSBISIIOT MOCTOSIHHYIO CTENEHb OKHCIeHUs? YeMy paBHa CTENeHb
OKHCJIEHHUS AJIEMEHTOB B NPOCTHIX BeLIeCTBaxX?

[IpuBenute knaccudukanuioo BemlecTB. Kakue OCHOBHBIE KIacChl HEOPTaHUYECKUX
COEIMHEHNH BBl 3HaeTe?

[TpuBenute knaccudukanuo okcuaoB. Kak obpasyrorcs HazBaHus okcuaoB? Kak HamucaTh
(dhopmyrTy BBICIIETO OKCH/IA dJIeMeHTa?

[TpuBenute knaccudukanuio kuciaot. Kak odpaszyrorcs Ha3BaHUs KUCTOT?

[IpuBenure knaccudukanuo ocHoBaHui. Kak 00pa3yroTcst Ha3BaHUSI OCHOBaHUM?
[TpuBenute knaccudukamuio coneit. Kak o0pa3yroTcst Ha3BaHUS cojeit?

C yeM pearupyroT KMCIOTHbIE OKCHbI? [IpuBequTe NprUMeEp reHETUYECKON CBA3HU «QJIEMEHT
- KUCJIOTHBIA OKCHUJI - KUCJIIOTHBIN OCTATOK - KHCIIOTa».

C dgem pearupyroT OCHOBHBIE OKcuabl? [IpuBenute mpumepsl peakiui, JOKa3bIBAIOIINX
OCHOBHBIE CBOMCTBA. [IpuBeauTE NpUMEP rEHETUYECKON CBS3H «AJIEMEHT - OCHOBHOM OKCHJY
- OCHOBaHHEY.

Uro Takoe amdorepHocTh? [[sl KaKUX AJIEMEHTOB XapaKTepHbI aM(pOTepHbIe CBOWCTBA?
[IpuBenuTe MpUMeEpBI.

C gem pearupytor ampoTepHbie oKkcuabl? [IpuBenuTe mpuMepsl peakiuii, JOKa3bIBAIOIINX
ampoTepHbie cBOMCTBA. [[puBeIUTE MPUMEP TEHETUIECKOM CBS3U «IJIEMEHT - aM(OTEepHBII
OKCHJ - aM(pOTEPHOE OCHOBAHHEY.

Kax u3MeHs0TCs KHUCIO0THO-OCHOBHBIE CBOMCTBA I S- U P-2JIEMEHTOB B MEpUOJIaX CIeBa
HarpaBo? Kak 3To CBsI3aHO C METAIUIMYECKUMHU U HEMETaJUIMYeCKUMU cBoMcTBaMu? OT 4ero
3aBHUCST KUCJIOTHO-OCHOBHBIE CBOMCTBA cOeInHEeHU d-271eMEHTOB?

[IpuBeguTe XMMHYECKHE CBOMCTBA KUCIIOT.

[IpuBeauTe XMMHYECKHE CBOMCTBA OCHOBAHUM.



29. IlpuBeaute npumepbl aMm(pOTEPHBIX OCHOBaHHM. C 4eM OHU MOTYT pearupoBaTh?

30. [IpuBeauTe XMMUYECKHE CBOMCTBA COJIEH.

Pazgen 2. Crpoenue aroma. Ilepmoamyeckmii 3aKOH M NEPUOAMYECKAs] CHCTEMA
xumuuyeckux 3aemMenToB /.. MenaeneeBa. XuMu4eckas CBf3b.

1.Ha yem ocHOBaHa coBpeMeHHasi MOJieIb cTpoeHust atoma? Kak paccMaTpuBaeTcs 3J€KTPOH U
€ro JBWKEHUE B 3TOM Moienu?

2.Yto Takoe snekTpoHHoe obsako? [IpuBeaurte rpaduuecku mpumep JIEKTPOHHOIO obJaka
atroma Bojiopoaa. Kak M3MeHseTCs MIIOTHOCTh JIEKTPOHHOTO 00JIaka Mo Mepe yJaJIeHUs OT
sapa u moueMy? Mimeer i 351IeKTpOHHOE 00J1aK0 TPaHHUIIbI?

3.Uro Takoe aromuast opobutans (AO)? [Touemy AO mMoryT umeTh paszHbie pazmepsl? Kak 31o
BIIUSIET Ha cBoMcTBa aroma? Kak 0003HavaroTCs rpaduueckd aTOMHbBIE OpOUTAIIH, SJIEKTPOHBI
Ha opouransax?

4.1lepeunicnute KBaHTOBBIE yHcia. [ yero oHu ucnoib3yroTcs? Ilouemy Henb3s omucarthb
AJIEKTPOH C IIOMOIIBIO TOHATHH KJIacCHUECKO# pru3mku (Macca, KOOpAMHATA, HMITYJIbC U T.1.)?

5.Kak o0o3nauaercssi riaBHOe KBaHTOBoe 4ucio? Kakue 3HaueHHs NpPUHHMAET TJIaBHOE
KBaHTOBOE 4uci0? 3a 4To 0HO oTBeuaeT? UTo Takoe FHepreTUUeCKuil ypoBeHb (JIEKTPOHHBIN
cioi)?

6. DNEKTPOHBI KaKOTO SHEPreTUYECKOr0 YPOBHS MMEIOT HAMMEHBIIYIO SHEPrHI0? DJIEKTPOHBI
KaKOT'0 SHEPreTHUeCKOro ypoBHs HaxoATcs Hanbosee 61u3Ko K aapy u nouemy? Kak cBszan
pa3mep aTOMHO# OpOUTaNIK ¥ TJIaBHOE KBAHTOBOE YUCIIO?

7.Kak o603HauaeTcst no00YHOE KBaHTOBOE YMCiIO? 3a yTo OHO oTBevaeT? Kakue 3HaUeHUs OHO
npunumaer? Kakoit ¢opme opbutanmu oHHM COOTBETCTBYIOT? UTO Takoe SHEPreTHYECKHU
MOAYpPOBEHB?

8. Kak mpoucxoauT pacuieryicHHe HepreTHIeckuX ypoBHed Ha moaypoBHU? Ckonbko AO u
3JIEKTPOHOB MOXKET BKJIFOUATh MOYypPOBEHb TOTO WJIM UHOTO TUIA?

9. Kak o603HavaeTcst MarHUTHOE KBaHTOBOE ymciio? 3a uTo oHO oTBevaeT? Kakue 3Ha4eHUs OHO
HOpUHUMAET AJIs opOuTaneil pazHoro tumna?

10. Yro Takoe cnmua? Kak oOo3Hauyaercss CHMHOBOE KBaHTOBoe umciio? Kakuwe 3HaueHHs] OHO
npuHUMaeT? YTo Takoe mapajuieNbHble U AaHTUNIApAJIIEIbHbIE CIIUHBI?

11. Chopmynupyiite npunuun [laymnu. CKONbKO 3JIEKTPOHOB MOTYT HaxOJUThCS HAa OJHOU
aToMHOU opOuTtanu? KakoBbl UX CIUHBI?

12. Chopmymupyiite npaBuwino KiedkoBckoro. OOBSCHHTE € €ro TOMOIIBIO, IMOYEMY IPH
3aM0JIHEHUH HHEPreTHUYEeCKUX YPOBHEW 3JIEKTpOHAMM CHayaja 3aloJIHsAeTCsl YpOBEeHb 6S, a
HIOTOM YK€ YpoBeHb 50.

13. Cpopmynupyiite npasuio I'yHaa.

14. KakoB mOpSAIOK 3allOJIHEHUS SHEPreTHMUECKUX YpoBHEM M mnoxypoBHen? Urto Takoe
3JIEKTPOHHAast KOHpUTrypanus atoma (3nekTpoHHas ¢popmyna)? Kak ona 3anmuceiaercsa? Kakue
3JIEKTPOHHBIE KOHPUTYPALIUU ABJISAIOTCA YCTONYUBBIMU?

15. ChopmynupyiiTe nepuondeckuii 3aK0H.

16. Kakyto cTpykrypy umeer Tabnuna MenaeneeBa? YKaKuTe, Kak OMPEIeUTh IEPUOI, TPYIIITY,
HNOArPYHILY.

17. C Touku 3peHust 3AEKTPOHHOM KOH(PUTYpallMd aToMa, YTO MOKa3bIBAET HOMEpP DJIEMEHTA B
NEPUOANYECKON CUCTEME, HOMEp IPYIIIIbI, HOMEp nepuoaa?

18. Ha xakume cemeicTBa pas3felsaioTcs OJJIeMEeHThI B Tabimme MenaeneeBa? Yem 3To
o0ycnoBneno? Kakumu cBoiicTBaMu OHM 0071a1al0T (MeTauimueckue, HemeTtannndeckne)? K
KaKHUM CeMeHCTBaM OTHOCSITCS 3JIEMEHTHI TJIaBHBIX U MOO0OYHBIX noarpymnmn? Kak usmeHstorcs
METAJITIMYECKHE U HEMETAJUIMUECKHUE CBOMCTBA 110 IIEPHUO/AaM U Tpymnam?

19. Yem ompenensieTcss BaJCHTHOCTh XHMHYECKOTO OJJIEMEHTa B TJABHBIX W IMOOOYHBIX
noarpynnax? Kakue 37IeKTpOHBI ABIAIOTCS BaJEHTHBIMH M MOTYT NPUHUMATh Y4acTHE B
00pa3oBaHUM XUMHYECKOU CBSI3U?
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Uro takoe 3Heprus nonmnzanuu’? Kak oHa u3Mensiercst mo nepuojam u rpynmnam? OO0bsicHUTE
noueMy. IlpuBenure npumepsl. Kak 3T0 BAMSET Ha XMMUYECKHE CBOICTBA JIEMEHTOB? Y
KaKHX 3JIEMEHTOB HU3KHUE SHEPTUH UOHU3ALUH U I0YeEMY?

Yro Takoe cpoacTBO K AeKkTpoHy? Kak oHO n3mensieTcs no nepuoam u rpynnam? OObsicHUTE
noyemy. Kak OHO BIIMsSIET HA XUMUYECKHUE CBOMCTBA 3JIEMEHTOB? Y KaKHMX 3JIEMEHTOB BBICOKOE
CPOJICTBO K AJICKTPOHY U TTOUeMy?

Kak n3meHsr0TCS paanycel aTOMOB M MOHOB IO IepuoaaMm M rpynnam? Kak 3To Biauser Ha
XHUMHAYECKHE CBOICTBA 371eMEeHTOB? Y KaKHX JIEMEHTOB CaMble OOJIBIINE PAUYChI U TOUYeMy?

Uto Takoe anekTpooTpuliatesibHOCTh? Kak oHa m3meHseTcs no nepuojaM u rpynmnam? Kax
BJIMAET HA XMMUYECKHE CBOMCTBaA 3iieMeHTOB? I[lpuBenure npumepsl. Y Kakux 3JIEMEHTOB
camasi BBICOKas 3JIEKTPOOTPULIATEIbHOCTb?

UTto Takoe OKHUCIHUTENIbHBbIC, BOCCTAHOBUTEIbHbIE CBOMCTBa? Kak OHM HU3MEHSIOTCSA 110
nepuoaam u rpynnam? Kak 3To cBsi3aHO C 37€KTpOHHBIM CTpoeHueM atoma? Kakue BeniecTra
SIBJIAIOTCSI BOCCTAHOBUTEISIMH, a KAKME OKUCIUTENSIMU U IIoYeMy?

Uem onpenensroTcst XuMudeckue U (pu3ndeckre CBOMCTBa BelecTBa’?

Uro takoe xumuyeckas cBsi3b? Kakyro npupojy, cOrjlacCHO COBPEMEHHBIM IPEICTaBICHUSAM,
UMeeT XuMudeckas cBsi3b? Kak u3MeHsATCs SHeprusi CUCTEMBI TPH 00pa30BaHUU XUMUYECKOU
CBSI3U U KaKHe CHJIbI €€ 00YCIIaBINBAIOT?

JlaiiTe onpeneneHuss XapakTepUCTUKaM XMMHUYECKOUN CBSI3U: JJIMHA CBS3U, BAJICHTHBIA yrod,
sHeprus cBsi3u. B kakux enumHunax oHu usMepsitorcs? Kak 3aBUCHT SHEprus cBsi3u OT €€
nHbI? Kakast cBs3b SBIsIETCS HAanOoJ1ee IPOYHOM?

[Tepeunciute OCHOBHBIE BUJIBI XUMHUYECKOM CBSI3HU.

JlaiiTe onpeseneHne KOBAJICHTHOM CBsI3U. 3a cUeT 4ero oHa oopasyercs?

Yem 00yci10BIEHBI HAIIPABJIEHHOCTh U HACHI[AEMOCTh KOBAJIEHTHOM CBSI3U?

Kak oOpa3yercs koBasieHTHas CBsI3b MO OOMEHHOMY MexaHu3My? Kakue 371eKTpOHBI MOTYT
MPUHUMATDH y4acTHE B 00pa30BaHUU CBS3U?

[Touemy xumHueckas CBA3b MOXeET 00J1a1aTh MOJIsIpHOCThIO? YeM 00ycioBiIeHa MOISIPHOCTD
cs3u? [IpuBennTe npumep NoIsipHOI MOJIEKYIIbI, TOSICHUTE, UTO Takoe 3PPEKTUBHBIN 3apsi,
NEKTPUYECKUI MOMEHT JIHIIOJS.

UYro Takoe KOBaJeHTHas MOJsIpHAas U KOBaJIGHTHAs HenoJisipHast cBs3b? [IpuBenute nprumMepsl
BELIECTB C STUMH TUIIAMU CBSI3H.

Kaxk o6pasyercs KoBaJIeHTHasI CBSI3b MO JOHOPHO-AKIIETITOPHOMY MEXaHU3MY?

. JlaiiTe ompeneneHue TUMaM CBSI3U MO MEPEKPhIBAaHUIO opOUTasiel: 6- U m-cBs3saM. Kakumu
TUNIaMu opouTaseil onu oopasyrorcsa? CpaBHUTE IPOYHOCTD G - U T -CBSI3U.

.Yro Takoe kpaTHOCTh cBsi3u? [IpuBenute mpumep oOpa3oBaHMs OJAWHAPHOW, JBOIHOM,
TpolHOM cBsA3u. KakuMu Tunamu cBs31 10 epeKpbIBAHNIO opOUTaseil oOpazoBaHa O JuHApHAas,
JIBOITHasI, TpoliHas CBA3b? CpaBHUTE MPOYHOCTH 3TUX CBSI3EH.

.Uro Takoe rubOpuamzarnmsa? KakoB ee wmexanusm? Kak mnpoucxomut sp-, Sp2, sSp3 -
ruOpuauzanusa? Kakylo reoMeTpuio MMEIOT MOJEKYJIbl C TaKUM THUIIOM THOpUAM3alUU Y
HneHTpanbHOro aroma? [IpuBenure npumepsl.

. Pacckaxxute o cTpoeHMH TBepAblXx Teld. UTo u3 cels MpeicTaBisieT KpUCTaJUIMyecKas

pemierka? IlpuBenure npumep. UTo XapakTepus3yeT SHEpPrusi KpUCTAUIMUECKOW PEIIETKH?

[Tepeuncnure TUIBI KPUCTAIIMYECKHUX PELIETOK.

39. Uto w3 cebs mpeacTaBiseT MOJIEKYJSIpHAs KpucTayutndeckas pernerka? Kakue dacTHITbI

HaxoauTcs B y3nax pemetku? Kakoil Tun cBsa3u Mexnay y3inamu pemerku? KakoBa sneprus
TakoW KpucTayuindeckor pemretku? Kakue BemecTBa MOryT 0Opa30BBIBATH MOJIEKYIISIPHBIC
Kpuctammueckue pemerku? [puseaure npumepsl.

40. Yro u3 ceOs mpeacTaBisieT aTOMHAs KpUCTauTndeckas pemerka? Kakue 9acTHITB HaXOqUTCS

B y3nax pemretku? Kakoil Tum cBsi3u mexnay ysnamu pemietku? KakoBa sHeprusi Takou
KpUcTaJUTMYecKo pemeTku? Kakue BemectBa MOTYT 00pa3oBBIBAThH MOJIEKYISIPHBIC
KpucTtajmuueckue pemerku? [Ipuseaure npumepsl.



41. KakoB MexaHu3M 00pa3oBaHus HOHHOM cBs13n? UeM xapakTepu3yeTcss HOHHOCTh CBsi3U? Yem
OTJIMYAeTCs KOBAJICHTHAs MOJIApHAast CBsA3b OT HOHHOK? [loueMy MOHHas CBA3b HE 00NamaeT
HAIPaBJIEHHOCTHIO U HACKIIIAEMOCTHIO?

42. Yto u3 ceds mpeacTaBiseT HOHHAs KpUCTauInyeckas penrerka? Kakne yacTuiibl HaXOAUTCS
B y3nax pemietku? KakoW Tum cBsizu Mexay y3namu pemeTku? KakoBa sHeprusi Takoit
Kpuctammueckoil  pemerku?  Kakme BemectBa Moryr  0o0pa3oBbIBaTb  HOHHBIC
Kpuctaimuueckue pemerku? [IpuBeaure npumepsl.

43. Yto u3 cebs mpeAcTaBisieT MeTalTMuecKas Kpuctayuimyeckas pemerka? Kakue yacTuibl
HaXOJUTCs B y3jax pemeTku? YeM oOyCIOBIECHBI CBSI3U MeX 1y y3lamu peuietku? [louemy B
KPUCTAIJINYECKON PELIETKE MeTaljla 3JIEKTPOHBI JesIoKaan30Banbl? KakoBa sHeprus Takou
Kpuctaimuueckod pemerku? Kakue BemjectBa MOTYT OOpa3OBbIBaTh METAJUIMUYECKUE
KpucTtajuueckue pemerku? [Ipuseaure npumepsl.

44. CpaBHUTE  TPOYHOCTb,  TEMIEPATypbl  IUIABJICHHS,  MEXaHHMYEeCKHE  CBOIICTBa,
ANEKTPONPOBOIHOCTb, TEIJIONPOBOJHOCTh, JIETYYECTh PA3HBIX TUIIOB KPUCTAIIIMYECKHX
peuieTok. OOBsACHUTE, TOYEMY OHU 00J1a/1at0T TEMU HJIM UHBIMU CBOMCTBaMH?

Pa3znen 3. BemecTBO B pa3iMuHbIX (pA30BbIX COCTOSIHUSX.

Kaxkoe B3anmoielicTBrEe MEX 1y YaCTUIIAMHU HA3bIBACTCS MEKMOJICKYJISIPHBIM ?

UTto Ha3bIBaeTCs AUMOJIBHBIM MOMEHTOM? B Kakux eMHULIax OH u3Mmepsiercs?

Kaxkue Buab1 MEXMOJIEKYIIPHOTO B3aMMOICHCTBHS Bl 3HaeTe? B ueM ux cymHocTs?

[Touemy BomoponmHas cBs3b siBIseTcs crneuuduueckuM B3aumozeicteuem? [louemy ona

BO3HHUKAET?

5. Kakue THMOBI KpPUCTAIIMYECKHX pEIIeTOK Bbl 3Haere? OxapakTepusylte MNpupoay
XUMHUYECKON CBSA3U B KAXKION U3 HUX.

6. Haiite onpenenenue ¢pazoBOMY MpeBpalleHuo wiu GazoBoMy nepexoay. B uem 3akimtoyaercs
paznuuue ¢$azoBBIX MEPEXo/I0B MepBoro u Broporo ponaa? IlpuBenure mpumepsl (azoBBIX
Mepexo/10B 000UX POJIOB.

N =

7. HepetmanTe OCHOBHBIC THIIBI TBépI[BIX Tea. VI3 kakmx HaCTHIl U 3a CUET KaKUX XUMHUUYECKUX

10.
11.

12

cBsizell oOpasyroTcst TBEpAble Tena pa3nuyHbIX TUNOB? Ilouemy BemiecTBa, HECMOTps Ha
nonobue MxX CTPYKTYp, HApUMEpP CTPYKTYp THMA ajMasa, CYIIECTBEHHO pa3IMualoTCs I10
cBoiictBaM? Ha ocHOBe KakuX HpPUHIUIOB (OPMHUPYIOTCA CTPYKTYpbl craBoB? Kakue
CBOICTBa U MTOYEMY XapaKTEPHBI JIUIS KX I0T0 TUIA TBEPABIX Ten?

B uem cmblica noHATHSA «3HEprus pemeTku»? [loueMy sHeprus pemeTku A XJIopuia HaTpus
OoJbI1Ie, YeM I XJI0pHIa Kaaus?

YeM MOXKHO OOBSCHUTH AIIEKTPUUYECKYIO IMPOBOAMMOCTb U TEIJIONPOBOJHOCTh TBEP/BIX
METaJUIOB?

OOBbsicHUTE, TOYEMY alMa3 SBISETCS JUIEKTPUKOM, & KPEMHUI — MOTYIPOBOIHUKOM?
Kakne s1eKkTposuThl OTHOCATCA K TBEPABIM 3ekTpoiuTam? Kakod THUI IPOBOIUMOCTH
SBJIAETCS OCHOBHBIM B TBEPIBIX 3eKTposnTax? Kak MOXXHO OXapakTepu30BaTh BEIUYHUHY
MIPOBOJMMOCTH TBEPABIX MIEKTpoauToB? Ha kakme nBa OCHOBHBIX KJlacca MOJPa3JeIsOTCA
TBEP/BIE DJIEKTPOIUTHI?

. UeM 3ameuarenbHbl XUIAKUE KpucTauibl? Kakne wx pasHOBUIHOCTH H3BeCTHbI? Kakue

0COOEHHOCTH CTPOEHHSI MOJIEKYJl MHpOSBIAIOTCS y BEUIECTB, KOTOpbIE OOpa3yroT >KUAKHE
Kkpuctaibel? OObsCHUTE, UYTO JAET OCHOBAaHME pacCMaTpUBaTh JKUJKHWE KPHUCTAUIBI Kak
MIEPEXO/THOE COCTOSHUE MEXY TBEPABIMU KPUCTAIIIIAMH U KUAKOCTAMU?

Paznen 4. Tepmoxumus. DjeMeHTbI XHMHYECKOH TEPMOAMHAMHUKH. XHMHYECKoOe
paBHOBecHeE.

1. Yro uzyvaer XxuMuieckas TepMoJUHAMUKA?

2. JlaiiTe omnpeneneHue MOHIATHIO «XUMUYECKasi CHCTEMA.

3. IlepeuncnuTe TUNIBI XUMUYECKUX CUCTEM, JAWTE UX XapaKTepUCTHKY. [IpuBeanTe mpumepsl.
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Kakue mapameTpbl BIMAIOT Ha TEPMOJMHAMUYECKOE COCTOSIHME cucTeMbl? UYTO Takoe
CTaHJapTHbIE YCIOBUA?
Uem xapakTepusyeTcsi TepMOJIMHAMUYECKOE PABHOBECHE CUCTEMBbI?

. Kakme tumer TCPMOANHAMUYCCKUX ITPOLECCCOB MOI'YT IPOTCKATh B XUMHWYCCKUX cucTeMax?

JlaliTe X XapaKTEpPUCTHUKY.

. Chopmynupyiite 1 3aK0H TEpMOJMHAMUKH, 3AMUIIUTE €r0 MATEMATHUYECKOE BBIPAKCHHUE.

[[aﬁTe ONpCACIICHNUE ITIOHATHAM (TCILJIOTa», «pa60Ta>>, «BHYTPCHHSAA DOHCPIUA)).

. Hlaiite onpenenenue >HTanbnU. Kak ee MoxxHO paccuntarh?. Kak oHa 0003HauaeTcs, B 4eM

uMepsercs?

Uro takoe termnoBoi 3ddexT peakiuu? Kak oH 0003HaYaeTcs, B 4eM U3MEPSETCs, YeEMY OH
paBeH IpH MOCTOSHHOM JaBiieHuun? J{aliTe onpenenenre 3K30- U SHI0TEPMHUUECKOM peaKIuu.
YTo MOKHO CKa3aTh O TEII0BOM 3((ekTe 00paTUMOro XUMHIECKOT0 mporecca’?

Uto wusywaer Ttepmoxumusa? YUTo Takoe TepMoxumMuueckoe ypaBHeHue? Ilepeuuncnure
0COOEHHOCTH 3aIHUCH TEPMOXUMUYECKUX YPaBHEHUI.

Uro Takoe cTaHJapTHas SHTaIbIUs 0OpazoBaHus BemecTBa? Kak ona o0o3HavaeTcs, B 4eM
M3MEPSIETCS ¥ KaKMe 3HAYCHUSI MOXKET IPUHUMATH?

Chopmynupyiite 3akon ['ecca. IloscHUTE CMBICT TOro 3aKOHA Ha MPUMEpPE XUMHUYECKOU
peaKIuH.

Chopmynupyiite crnenactBusi u3 3akoHa ['ecca. [IpuBeaute maremMatnueckoe BhIpaKEHUE,
MOSICHUTE, ISl pacdyeTa KaKoW BEIMYMHBI OHO TIPUMEHSIETCSI.

Uro Takoe 3HTponus? B yem oHa usmepsiercs, kak o0o3navaercsa? Kak ce MoskHO paccunTarh?
Ot kakux (aKTOPOB OHA 3aBUCUT?

Uro Takoe cTaHAAapTHAs SHTPOIHUA BEUIECTBA, KaKk OHAa 0003HAYAETCs, B UeM U3MepseTcs?
Kak MOXHO paccuuTaTh H3MEHEHUE SHTPOIUH B MPOLIECCE XUMUYECKUX PEaKIuii?
Chopmynupyiite 2 3akOH TepMOIUHAMHUKU. J[J11 KaKuX cUCTEeM OH MpuMeHUM? MOXeT Iu
peakIus IpoTeKaTh ¢ yMeHbIeHueM >HTponun? Kakue nBa (akropa sIBISIOTCS IBUOKYIIEH
CHJIONW CaMOIPOM3BOJIBHOIO IPOTEKAHUS PEaKLUu?

Kak paccuurars snepruto ['m66ca? Kak ona ob6o3Hauaercs, B ueM usmepsiercsi? [lns dero
UCHoJb3yeTcs 3Ta BenndrHa? KakoBbl KpUTEpUN CaMONIPOU3BOIBHOIO MPOTEKAHUS PEaKLIUU
B IIPSIMOM 1 0OOpaTHOM HarpaBJIeHUH?

JlaiiTe ompeneneHHe XUMHYECKOro paBHOBecHs. UTO Takoe paBHOBECHAs KOHIIEHTpAIUS
BemecTB? Kak ona obo3navaercs?

Yro Takoe koHcTaHTa paBHOBecus? Kak oHa oOo3Hauaercs? Hamummre MaTemMaTHieckoe
BBIpQ)KEHHUE TSI KOHCTAHTBI PABHOBECHS, TTOSCHUTE, KaKHe BEJIMYMHBI TaM HCIIOJIB3YIOTCS?
KakoBbI npaBuiia 3armucy KOHCTAHTBI PABHOBECHS, €CIIM B XUMHUYECKOM peakluy y4acTBYIOT
TBEpAbIE WK Ta3000pa3HbIe BelecTBa?

Kakue ¢akTopsl BIMSIOT HAa CMELIEHHE XUMUYecKoro paBHoBecus? TlosicHuTe, 4TO 03HAYaeT
CMEILIEHNE XUMUYECKOTO PAaBHOBECHUS «BIIEBO», «BNpaBo»? [Tpunuun Jle-Illarense.

Pazpen 5. DaeMeHTBI XMMH4YeCKON KHHeTHKH. KMHeTHKAa rereporeHHbIX NpoLEcCOB.
Karanu3

1.
2.

UYro n3yyaer XuMu4ecKass KHHETHKa?

Uro Takoe paBHOBecHas KoHIeHTpauus? Kak onHa o6o3nauaercs? Kak wu3mensercs
KOHIIEHTpALMsl UCXOJHBIX PEareHTOB U MPOJYKTOB IpH mpoTekaHuu peakuuu? [Ipusenure
IIpUMeEp.

JlaiiTe onpenenenrne CKOpOCTH XuMuaeckoi peakiuu. Kak ona o6o3nadaercs? Kak ee MoxXHO
paccuntaTh? YTO TaKOE 2JIEMEHTAPHBINA aKT PEAKLUU?

UYT0 Takoe rOMOreHHBbIE U reTeporeHHble peakuu? 1lpuBeaure npumepsl.

Yro Takoe oOpaTuMblie U HeoOpaTuMble peakuuu? [IpuBennuTe npumMepsl.

Ot xakux (pakTOPOB 3aBUCUT CKOPOCTh XUMHYECKOU PEaAKITHH?

Kak u3mensiercst CKopocTb pu U3MEHEHUH CTENEHU JUCIIEPCHOCTH, arperaTHOro COCTOSIHUS,
BHEIIHET0 SHEPTreTUYECKOTr0 BO3ACHCTBUA?
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Kak 3aBUCUT CKOpPOCTh XUMHUYECKOW PEAKIIUU OT KOHIIEHTPAUd peareHTOB?

. ChopmynupyiiTe 3aKOH JAEUCTBYIOIIMX MacC /s CKOPOCTH XHUMHUYECKOW pPEaKIIHH.

[IpuBeaute ero Mmatemarnueckoe BelpaxkeHue. [losicHuTe, kakue BEIMYUHBI UCIIONB3YIOTCS B

3TOM BbIpaXeHHH. UTO Takoe KMHETHMYECKOe ypaBHeHHe peakuun? Kakue ectb mpaBuia

3anucu 3/IM utst peakiiuii ¢ yqacTHEM TBEPABIX M Ta3000pa3HbIX BEIIECTB?

Yro Takoe KOHCTaHTa ckopocTH peakuun? Kak ona o6o3navaercs? OT 4ero oHa 3aBUCHT?

Kak 3aBUCHT CKOPOCTh XUMUUECKON peakiiu OT TeMieparypbl? OTBET MOSCHUTE.

Cdhopmynupyiite npasmwio Baut-I'odda, mpuBeaure ero MaTeMaTHueCKOE BBIPAKCHHE.

Uro nokasbIiBaeT TemrepaTypHbid KoadpduueHT ckopoctu peakuun? Kak on o603Havaercs u
YeMy MOXKET ObITb paBeH?

Uro Takoe 3Heprus aktuBanuu peaknun? Kak ona o6o3Hadaercs, B uem uzmepsercs? Ot yero
oHa 3aBucuT? Kak CBsI3aHbI CKOPOCTh PEAKIIMK U SHEPTHs aKTUBAIIUU?

[IpuBenute ypaBHeHue Appenuyca. [losicHuTe, kakue BETUYHHBI B HETO BXOJAAT U KaKYHO
3aBUCUMOCTh YCTAHABJIMBAET 3TO yYpPaBHEHHE.

Uto Takoe katanuzatop? KakoB mexaHu3M JelCTBUS KaTaiauzaTopa?

Pa3znen 6. PacTtBopbl. Peakunu B BOIHBIX pacTBOpPax
Uto Takoe pacTBOp, PacTBOPEHHOE BEIIECTBO, pacTBoputens? IlpuBenutre npuMepsI.
[IpuBeaute knaccupuKaro pacTBOPOB.
KakoBbI CX0ACTBa/OTIHYMS PACTBOPOB C MEXAaHUICCKUMH CMECSIMH U XUMHUYECKUMU
Onumure crnocoObl BBIPAXKEHUS KOHIICHTPAIMH pPAacTBOPOB, NpPUBEIUTE OOO3HAUCHUS,
dbopMyIBl I pacueTa KOHIEHTpPAIMH, CIMHUIBI U3MEPEeHUs (MaccoBas JIOJsI, MOJISIpHAsS
JI0JI, MOJISIpHAsE KOHLICHTpPALMsl, MOJISUIbHAs KOHUEHTpalus, MOJspHas KOHLEHTpanus
SKBUBAJICHTA, TUTD).
Uro Takoe pactBopumocts? [IpuBeaurte kiaccupukaiuio BEMIECTB MO UX PaCTBOPUMOCTH.
Kak BimsieT monsipHOCTH BeIIECTB Ha WX pacTBopuMocTh? Kak BimsieT temmeparypa Ha
pPacTBOPUMOCTb BEIIECTB?
Uro Takoe nepechlleHHbI pacTBOp? B kakux ycloBUSX €ro MOXXHO Nnoiyduth? B kakux
ciydasx H30BITOK pPAacTBOPEHHOTO BelIecTBa HAYMWHAeT BHINAJaTh B OCaJOK U3
MEPECHIIIEHHOTO pacTBopa’?
Kakue mporeccsl mporekaroT mpu obpazoBaHuu pactBopa? Kak u3MeHsieTcs mpu 3TOM
sHeprusi cuctembl? Kakumu (¢daktopamu ompenensieTcss TemioBod 3¢ @dekT mporecca
pacTBopeHus?
UTto Takoe KOJUTUTaTUBHBIE CBOMCTBA PACTBOPOB?
Uro Takoe ocmoc? Ilosicuute, npuBenute npumep. Ha kakom pu3N4ecKoM SIBICHUN OCHOBAH
ocMoc?
Uto Takoe ocmoTtnueckoe napieHue? IIpu Kakux yCIOBUSIX ONPENENSIETCS OCMOTUYECKOE
naBnenue? Kak ero MOXXHO paccuuTaTh IS PACTBOPOB HEDJIEKTPOIMTOB W PacTBOPOB
anekTponutoB? [IpuBenute 3akoH Banr-I'odda. Jlns kakux cuctem oH cripaBeauB?
Kak wu3meHsieTcss maBieHHE HACHIIIEHHOTO Tapa pacTBOpa IO CPAaBHEHHUIO C YHUCTHIM
pactBoputenem? Ilpueante 3akoH Payist 1151 HEANEKTPOIUTOB U JIEKTPOIUTOB.
Kaxk u3meHnsroTcst TeMriepaTypa 3aMep3aHus pacTBOpa U TeMIIepaTypa KUTIEHUs pacTBopa 1Mo
CPaBHEHUIO C YUCTBHIM pacTtBopuTeiemM? Kak MOXXHO paccUuTaTh M3MEHEHUE TEMIIEpaTyphl
JUISL  HEDJIEKTPOJIUTOB W JJIEKTpodauToB? OT dYero 3aBUCAT KPUOCKONUYECKas U
90YIITHOCKOIYECKask TOCTOSHHBIE?
UTto Takoe 3JIeKTPOIUTHI, HEAIEKTPOIuThI? Kakue BerecTBa OTHOCATCS K TOMY WIIH HHOMY
tunmy? YTO Takoe JNEeKTpoauTHYecKas aucconuanusi’ YTo Takoe HW30TOHUYECKUN
Kod(hPuIMEeHT, YeMy OH MOXKET OBITh PaBEH, OT YEro 3aBUCUT?
Uro Takoe cremeHb auccormanuu? Kakue BemecTBa OTHOCATCS K CIaOBIM M CHIBHBIM
3JIEKTpOJaUTaM U mouemy? OT 4ero 3aBUCUT CTENIEHb TUCCOLMAun?
Kak 3ammcpiBaeTcsi BhIpaK€HHUE KOHCTAHTHI JUCCOIUAIUH JUISl CIA0BIX 3JEKTPOIuTOB? OT
YEro 3aBUCUT KOHCTaHTa auccounanun? UYTo rmokaspiBaeT 31a BeInyuHa?
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[IpuBequte 3akoH pasBeneHus OcrtaBanpia. Kak 3aBUCHT CTENEHb IUCCOLUMAIMU  OT
KOHIICHTPALIUU 3IEKTPOonTa?

[IpuBenure ypaBHEHHE OAJIEKTPOJUTUYECKOW aucconmanuud Boabl. K kakomy Tumy
3JIEKTPOJIUTOB OHA OTHOCUTCS?

Uto Takoe MOHHOE MpousBelneHue Bonbl? YeMy oHO paBHO? Uemy paBHA KOHIICHTpalus
HMOHOB BOJOPOJIa U THAPOKCOIPYII B HEUTpaibHOM pacTtBope? KakoBoO MX COOTHOLIEHUE B
KHUCJION U 1IeI0uHOM cpene?

UYro Takoe BomOpoAHBIM mNokazarenb? Kakue 3HaueHuss oH MoxkeT npuHuMath? Kak oH
paccuuThiBaetca? Kak onpeneiauTs XapakTep Cpeibl 10 3HAU€HUIO BOJIOPOJIHOTO MTOKa3aTes?
[IpuBenuTe mnpUMEpHl KHUCIOTHO-OCHOBHBIX HHJMKATOPOB M OOBSCHUTE MEXaHU3M HX
JIEUCTBUSL.

KaxoBbl OCHOBHBIE IIOJI0KEHUS IPOTOIUTUUECKOIN TEOpUN KUCIOT U ocHOBaHui? [IpuBeaure
MIPUMEPHI CONPSKEHHBIX KUCIOTHO-OCHOBHBIX Tap.

[TpuBenure mpumepsl OydepHbIx cucteM. OOBACHUTE MEXaHU3M JCHCTBUS Oy(epHBIX
cucteM. KakoBbI KOJIWYECTBEHHBIE XapakTepucTuku OydepHbix cucreM. I[IpupoaHbie
Oy(epHbIe CUCTEMEI.

Kakue ux nepeuricneHHbIX HIKE cojeil moasepratotcs ruaponusy: NaxCOs, NaBr, K3POg,
CuS04, CaCO3, KNO3? KakoBa cpena pactBopa B KaxxoM ciydae? OTBEThTE Ha BOTIPOC, HE
COCTAaBJIsAsI YPAaBHEHUM pEAKLIUM.

Kakwue (akTopsl BIUAIOT Ha CTENEHb THIPOJIN3a COH?

CocraBbTe ypaBHeHUs cTyneHuyatoro ruaponnsza NasPOs. [lo kakoi cTymeHu cTeneHb u
KOHCTaHTa ruposn3a Hanboubmasa? OTBET MOATBEPAUTE PACUETOM.

[IpoBenuTe Bce KUCIOTHO-OCHOBHBIE paBHOBecHs B BogHOM pactBope NaHPO4 u ykaxurte
COTPSKEHHBIE TTAPhl KUCJIOT U OCHOBAHUIA.

Chopmynupyiite ycioBus BbIIAJACHUS U PACTBOPEHUS OCAJKOB — IIPABUJIO MPOU3BEACHUS
pactBopuMocTH». Kakue n3aMeHeHus: IpOU30UIyT B T€TEPOr€HHOM CUCTEME

Fe(OH)2 (ocamok) 2 HaChIIIEHHBII pacTBOP

npu A00aBneHun K Hew cnenyromnux Bemects: HCI, H20, FeCly, KOH?

Paznen 7. OKuHCIMTEIbHO-BOCCTAHOBHUTE/IbHbIE IpoLecchbl. JJIeKTPOXHMMHYECKHe
npoueccsl B dJIeKTpoauTax. Koppo3us u 3ammra oT KOppo3uu.

1.
2.

(621

Urto uzyuaet 351eKTpoxumMusa? 3a CUET Yero MpOTEeKaIoT AJIEKTPOXUMHUUECKHUE TPOIECChI?

UTo Takoe OKHMCIUTCIBHO-BOCCTAHOBHUTENBHBIC peakiuu? JlaiiTe onpeneneHue MOHATUAM
«CTeneHb OKHCIJICHUS, «BOCCTaHOBUTEIbY, «OKHUCIIUTETbY, «OKHUCJIEHHEY,
«BOCCTaHOBIIeHUE». [IpuBeanTe mpumepsl.

. Uro Takoe anextpoasi? U3 uvero ux um3roraBnmBaror? Kakue mporiecchl MpOUCXOIAT Ha

MIOBEPXHOCTU METAJNIMYECKOTO DIIEKTPOAA IIPU MOIPYKEHUU €r0 B paCTBOP MOHOB 3TOTO XkKe
MeTaia?
Kak obOpasyercs 1BOIHOI anekTpuueckuii ciaoi? UTo Takoe 31eKTpOIHBIN MOTeHIa?

. Uro Takoe paBHOBECHBIM »AyeKTpoaHbIM noTeHuuman? Kak oH o0o3HauaeTcs, B ueM

I/IBMCpHCTC}I? Yto XapaKTCPU3yCT OTa BennunHa? OT 4eTro OHa 3aBHCHUT?

. Uto Takoe cTaHAapTHBIN BOJAOPOAHBIN 31ekTpon? s yero o ucnonszyercs? Uemy paBeH

€ro BHCKTpO,Z[HHﬁ HOTCHI_II/IaJ'I?

. Uto Takoe CTaHIApTHBIN JEKTPOIHBINA moTeHuuan Merawia? Kak oH o6o3HauaeTcs, B ueM

n3mepsiercs? UYrto xapakrepuszyer naHHas BenuunHa? Kakue 3Hau€HUS OHA MOXKET
MIPUHUMATB?

. OT kakux (I)aKTOpOB 3aBHUCUT 3J'ICKTp0I[HBII71 HOTCHL[I/IaJ'I? HpI/IBCI[I/ITC IMOJIHOC 1 COKPAIlICHHOC

YpaBHCHUA HepHCTa. HO?ICHI/IT@, KaKue BCIIWYMWHBI TaM HCIIOJIb3YHOTCA. B kakmx cirydasx
HCIIOJIB3YIOTCS 3TU ypaBHeHI/IH?

. UTo moka3pIBaeT pAlI SJIEKTPOXUMUYECKUX HampspkeHUd MeTtaiuioB? Kak pacronoskeHsl

MeTaJuibl B 3TOM psany? C uem cBsizaHa BOCCTAaHOBHTENIbHASI CIIOCOOHOCTh METAJIIOB?
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Uto Takoe rambpBaHWYecKuil anemeHT? M3 dero oH cocrout? M300pazute yCTpOWCTBO
raJIbBAaHUYECKOT'O JIEMEHTA (CXEMY r'aJIbBAHMYECKOTO 3JIEMEHTA).

Kak 3apskeHbl KaTo U aHOJl B ralbBaHUYECKOM 3JieMeHTe? Kakue nponeccsl IpoTeKkaroT y
uXx noBepxHocTu? I'1e BOSHUKAET 3JIEKTPUUECKHM TOK B raJIbBAHUUECKOM iieMeHTe? B kakoMm
HaIlpaBJICHUHU JBUKYTCS 3JIEKTPOHBI B TaJIbBAHUYECKOM 3JIeMEHTE?

Ha mpumepe rampBaHmueckoro odneMeHTa JlaHuwdnsg-SkoOM  pacCKakuTe  Kakue
3JEKTPOXUMHUUYECKHUE MTPOLIECCHl TaM MpoTekatoT. Hanumure ypaBHeHHs peakuuii Ha KaToe
U aHOJIE.

Uro Takoe 3JeKTPOJIBIKYIIAs cujia rajibBaHuueckoro aneMeHTa? Kak ona o6o3Hauaercs, B
yeM usmepsercsa? Kak ee MokHO paccuutath?

UYro takoe 3nekTposn3? M3 yero cocTouT cucTema, e mpoTekaeT ekTpoaus? M3obpasure
rpaduuecKu.

Kak 3apsoxensl kato u aHo[ 1ipu 3nekTponnse? Kakue npouecchl IpOTEKarT y TOBEPXHOCTU
3JIEKTPO10B?

Kaxkue Turmsbl 351€KTpOJ0B UCIIOJIB3YIOTCS IPH 3JieKTponn3e? 3 uero oHM U3roTaBIuBarOTCs?
[IpuBenuTe mpUMeEpBI.

KakoBbl 3aKOHOMEpPHOCTHM MPOTEKAHMs 3JEKTposiM3a B paciuiaBax? Kakue mporeccsl
IIPOTEKAaIOT Ha aHojie U karoze? [IpuBenure npumep.

KakoBbl 3aKkOHOMEpPHOCTHM MPOTEKAaHHWs »3JEKTposin3a B pacTBopax? Kakue mnpoueccs
[IPOTEKAIOT Ha aHojie U Karoze? [IpuBenure npumepsl.

Urto Takoe koppo3us MmetamioB? YeM Xxapakrepusyercs mpouecc kopposzuu? I[louemy
KOppO3Usl HEraTUBHO BJIMSET HA METAJUIMYECKNE KOHCTPYKIIUU U U3/1ETIHS?

Uro Takoe xumudeckas kopposus? B xakux cpemax ona npotekaet? Kakue ObIBalOT THIIBI
XUMHUecKol koppo3uu? [IpuBeaure npumepsl.

Kakue Mecrta B n3enuax U KOHCTPYKIUSAX SIBJISIOTCS KOPPO3UOHHO OMACHBIMU U TIOYEMY?
UYro Takoe 3nekTpoXxuMuyeckas Koppo3usi? B kakux cpenax oHa nporekaer?

Kakue meranisl Hanbosee noasep>keHbl Koppozuu? [ToueMmy HEKOTOpbIe METalIbI, HECMOTPS
Ha UX BBICOKYIO BOCCTAHOBUTEIBHYIO CIOCOOHOCTB, HE MoABepratorcs koppo3uu? [Ipuseaure
MpUMEpPHI TAKMX METAJLIOB.

[lepeuncnure METOIbI 3AILIUTHI METAIJIOB OT KOPPO3HUH.

Uro takoe nerupoBaHue MetamioB? Kakue BelecTBa BHICTYNAIOT JIETUPYIOUTUMHU J0OaBKaMH
U Kak OHM BJIMSIOT Ha cBoiicTBa Metaya? [louemy mpu jnermpoBaHUM MeTajla CKOPOCTb
Koppo3uu 3amesuisiercsi? YUem o0O0yCIOBIEHO TO, YTO COBPEMEHHbIE CTalM SIBIISIOTCS
Hep’KaBerImuMu?

UTto Takoe 3amuTHBIE TOKPBITUS? V3 4ero oHu U3roraBiuBaroTCs?

Pa3nen 8. Xumus komiuiekcHbIx coennHennii. KommiexkcoodpazoBanue B

pacTBopax.

1.

I[aﬁTe ONpeaACIICHUC KOMIUICKCHOMY COCIAWMHCHMUIO. SIBISIIOTCS M MACHTUYHBIMU TCPMUHBI
(KOMIIJICKCHOC COCAWMHCHUC) H «KOOPAHWHALIMOHHOC Coelll/IHeHI/Ie»? B dgem 3akmrogaercs
TJIaBHOC pas3Inuue MCKIY KOMIIJICKCHBIMU COCAUMHCHUAMUA U JBOMHBIMU cosamu?

. JlaiiTe KpaTKyr0 XapakKTepUCTUKY OCHOBHBIX COCTABHBIX YaCTEH KOMIUIEKCHOTO COEAMHEHHUS,

TaKUX Kak BHEUIHsS cepa U BHYTPEHHAA (KOOpAMHAIIMOHHAs) chepa, KOMIUIEKCHBIH HOH U
MOHBI BHENIHEN cepbl, IEHTPAIbHBIN aTOM (KOMILJIEKCOO0pa30BaTesb) U JTUTaHIbI.

. Kakas CYHICCTBYCT B3aMMOCBA3b MCKIY BEJIMYMHOMN KOOpAWHAIIUOHHOTO 4YHCJIa H

reomerpuueckord (opmoit kommekcoB? B dem 3akimodaeTrcs pasiuuMe  MEXIy
MOHOJICHTAaTHBIMU M MOJUACHTAaTHbIMM Jurangamu? Kakue nuranapl Ha3bIBarOTCS
XeJIaTHBIMU? HpI/IBe)II/ITe IMPUMEPHI MOJIMACHTATHBIX XCJIAaTHBIX JIMTAHI0B.

Kakue koHCTaHTBI paBHOBECHS UCTIOIB3YIOTCS B KAUECTBE KOJMYECTBEHHBIX XapaKTEPUCTUK
YCTOMYMBOCTH KOMIUIEKCHBIX cOeIMHEHUH? Kakoe COOTHOIIEHUE BBIMOJHSIETCS MEXIY
CTYNEHYAThIMH KOHCTaHTaMH OOpa3oBaHHMs KOMIUIEKCAa M €ro oOmedl KOHCTaHTOM
obOpazoBanmsa? UTo XapakTepu3yeT KOHCTaHTa HECTOMKOCTH KOMIUIEKCHOTO COEAMHEHUS U
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KaKk OT e¢ BEJIMYMHBI MePEHTH K KOHCTAHTE 00pa30BaHUsI KOMIUIEKCHOTO COCTUHEHUS HIIH
o0patHo?

. Kak MoxHO NpeaACTaBUTb 06pa3OBaHI/Ie KOOpAWHAIIMOHHBIX CBsA3CH C HO3HHHI>1 METOJa

BaJICHTHBIX CBsi3eil? Kakas B3aMMOCBSI3b CYIIECTBYET MEXKAY I€OMETPUYCCKUME (hOopMaMu
KOMIUIEKCHBIX MOHOB U TUINaMU rudpuausanuu opoutanei? Kakue KOMIUIEKCHI OTHOCAT K
BBICOKOCITMHOBBIM, a KakuWe - K HU3KOCIUMHOBHIM? Ha ueM ocHOBaHa METOJMKA IMPOrHO3a
MapaMarHUTHBIX U AMAMarHUTHBIX CBOMCTB KOMILJIEKCOB?

. Ilpoananu3upyite N30MEPHIO KOMILJICKCHBIX COETMHEHUN. UeM pazaryaroTcsi MexXay coOon

CTPYKTYpHasi ©30Mepus U crepeonsomepus? Jlaiite onpeaeneHue U IpuBEIUTE MPUMEPHI IS
CIHEAYIOUIMX BHUJIOB CTPYKTYPHOM HW30MEPHUHM: HWOHU3ALUMOHHOW, THAPATHOW, CBS3EBOM,
MOJISIPU3AMOHHON M KOOPAMHALMOHHOM, a TakXe CTepEeOM30MEpPUU T€OMETPUYECKON U
ONTUYECKOM.

Pazgen 9. Xumusi HeMeTaJUIOB M UX COeUHEHMIA.

Kakoe monoxxeHue B nepruoguveckoi Tabauie 3aHUMAlOT P-3JIeMeHTHI - HeMeTaiubsl? Kakas
KOppEJSIUs CYHIECTBYET MEXKAY IMOJIOKEHHEM P -JIEMEHTOB B NEPUOIUYECKON Tabiwie,
ANEKTPOHHON KOHGUTypalueld UX aTOMOB U CTENEHSMU OKHUCJICHUS ITHX JJIEMEHTOB B
XUMHUECKUX coequHeHUsX? YeMm O0OBACHSAETCS CYLIECTBEHHOE pa3iuyuue CBOMCTB p -
3JIEMEHTOB BTOPOTO MEPUOJA M 3JIEMEHTOB COOTBETCTBYIOLIMX TPYII IOCIEIYIOLIUX
nepuoi0B?

Onummre cocTaB v CTPOSHUE MOJIEKYJIbI BOJIbl. KakoB MexaHu3M 00pa30BaHUs XUMHUECKUX
cBsseit B mosiekysie HoO? [Touemy oHa mosisipHas, 4eMy paBeH €€ JTUIOJIbHBIA MOMEHT?
[TouemMy Boja IUIaBUTCS M KHIHUT Mpu OoJiee BBICOKOW TeMmIepaType, 4eM ee€ aHajor
cepoBogopon? [Touemy Bojia B TBEPIOM COCTOSIHUU (JI€]) UMEET MEHBIIYIO TUIOTHOCTh, YeM
B JKUIKOM?

Uem oTnmMuaercss OT OOBIYHOM BOJBI Tshkenas Boaa? Hackonbko oHa pacmpocTpaHeHa B
npupoae? Kak ee 1osydaroT B IPOMBIIIIIEHHOCTH ?

[TouemMy Boma cmocoOHa pacTBOpSATH OueHb MHorue BemiectBa? [louemy pacTBOopeHuUE
BEILIECTB B BOJE COMPOBOKIAETCS TEIUIOBBIMU U JIPYTUMU SIBIICHUAMM, XapaKTEPHBIMU IS
XUMUYECKUX PeaKiuii?

[Ipu pacTBOpeHMH MHOTMX BEIIECTB B BOJE MPOUCXOAUT HX ruaponun3. Hamummre
ypaBHEHHsI THAPOJHM3a qaHHbIX BemecT: ZNClz, Na;C0s3, Al,Ss, SiCls-

OxapakTepu3yiiTe cocTaB MPUPOAHbIX BOJ. C KaKoW LETbI0 MPOU3BOIUTCS BOAOIOATOTOBKA
MIPUPOJIHBIX BOJI, M M3 KAKMX OCHOBHBIX OMEpPAIIMii OHA COCTOUT?

[Touemy HexenarenbHO NPUCYTCTBHE KUCIOPOJA B BOJE, UCIOIb3yEMOM AJII TEXHUUYECKUX
ueneit? KakuMu MeronaMu MpoW3BOIUTCS yJAIEHHE KUCIOPOAA M JIPYIMX PacTBOPEHHBIX
ra3oB U3 BOJIbI?

[IpucyrcTBue Kakux mpuMeceil B BoJe NMPUAAET €l KECTKOCTh? B ueMm cocTtouT paznuune
MEXJy BPEMEHHOM M TOCTOSHHOW >KeCcTKOCThi0? Kakumu MeTonamMu TpOU3BOAUTCS
yIaJ€HNE U3 BOJIbI COJIEH JKECTKOCTH?

Kak, ucxons w3 31MeKTpOHHON KOH(UTYypamuu aTOMOB, MOKHO OOOCHOBATh BO3MOXKHBIE
CTETeHU OKMCIIEHUS raJIoreHoB B MHTepBaie oT -1 g0 +7? Kak u nouemy ¢rop oTinuaercs
OT JPYTHX TaJIOTEHOB MO CTEMEHU OKUCICHUS U Ipyrum cBoiictBaM? Kakumu crocobamu
MOJIy4YaroT TaJoreHOBOIOPOAHbIE KHUCIOTE? UeM oOwscHsercs neiictBue HF ma SiO: u
cuiukaTHble crexiaa? Yro mpoucxomut npu pactBoperun Clo B Bone?

Kakue okcuzibl 1 OKCOKMCIOTBHI M3BECTHBI JJI rajoreHoB? Kak MmoiaydaroT OKCOKHCIOTHI
XJiopa ¥ X coiu? B Kako# mocieoBaTeIbHOCTH M MOYEMY YMEHBIIAETCS] CHJIa KUCIIOT B
panry HCIO - HCIO. - HCIO; —-HClO4? Oxapakrepusyiite OKHCIMTEIBHO-
BOCCTaHOBHUTEJIbHBIE CBOMCTBA OKCOKUCIIOT XJIOpa U UX coiieil. Kakue cBoiicTBa mepxiopara
aAMMOHHS OTIPEICITUITN BBIOOP €r0 B KAYeCTBE KOMIIOHEHTA PAKETHOTO TOTLIINBA?
OxapakTepu3yiTe BO3MOKHBIE BAJIECHTHOCTH U CTEIIEHU OKUCIIEHUSI aTOMOB P-3J1EMEHTOB VI
TpyIIl Ha OpUMepax KHUciIopoja U cepbl. Kak u3MeHsieTCss yCTOMYMBOCTbh COEIMHEHUM
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3JIEMEHTOB B BBICHIMX CTENEHSIX OKUCIEHMS MO psAny cepa- mosoHuil? Kak mposBisercs
BTOpUYHAS TIEPUOIUIHOCTE B ATOM psiLy?

Oxapakrepusyiite amiorpornsbie ¢opmbl kuciaopoma O: um Os. Kak momydaror O:2 B
MPOMBIIIJICHHOCTH W JlaboparopHoi mnpaktuke? Kak mony4aroT u JUisi Kakux Lemeit
ucnons3ytor O3? Kakosa posib O3 B 3a11uTe )XKU3HU Ha Haiel riaHete? YTo npencTaBisioT
co0oil mepokcuapl U Ccynepokcuiabl? OxapakTepusyiTe KHUCIOTHBIE M OKUCIUTEIbHO-
BOCCTaHOBUTENbHbIE cBOMCTBA H202. Kakyro poisib UrparoT npouecchl OKUCIEHUS B KUBBIX
opranusmax?

Kakue amtorponHsie ¢opmbl U3BEeCTHHI s cepbl? KakoBbl 00JacTH MPUMEHEHHS
anemMeHTapHor cepbl? Oxapaktepusyiite cBoictBa HxS u  cynbhuIOB METaIIOB.
Paccmotpute criocoOs! nosryuenus u coiictsa SOz, SO3, H2SO4 cynbhutos, THocynb(aros.
O6mas xapakrepuctuka 3aeMeHTOB VA - rpynmbl. A30T, dhochop M UX COCTMHCHHS.
[IpocTeie BenecTBa, aTUIOTPOIIHSI.

UeMm OOBSCHSETCS XUMHYECKas HWHEPTHOCTb MOJEKYJISAPHOTO a30Ta MpPH HEBBICOKHUX
temreparypax? Kakue cTeneHM OKHCICHUS M B KAaKUX COCAMHCHHSIX CBOMCTBEHHBI a30Ty?
Kakum mytem atmochepHblii a30T IEPEBOJIAT B CBA3AHHOE COCTOSIHHE.

Coenmunennss asora u (Gocdopa ¢ BOIOPOIOM. XapakTep CBS3U, DHEPreTUUYECKHE
XapaKTepUCTHKU M CTPOEHHUE MOJEKyl. MeToapl MONyuyeHHss U OCHOBHBIE CBOICTBa
coequnenuii OHs. Conu ammonust u pochonms.

Oxcuapl a3oTa: METOAbI MOJyYeHUs, CBOMCTBA. A30THCTas U a30THAs KHUCIOTHI, U HX
CTPOCHHE, CBOMCTBA M METOJIBI MIOTYICHHSI, HUTPUTHI K HUTPATHI.

OxapakTepu3yiiTe COCTaB U CTpoeHHE OKCUIOB (pochopa B CTemeHsX OKUcIeHus +3 u +5.
KakoBpsl cocTtaB m OCHOBHOCTH rumnodocopuctoii, dpochopucroit u dhocopHOi KUCIOT?
[IpuBeaute ypaBHeHHsI Arccorualiiy kuciaot ¢pocdopa. Kakue kucnotsl pochopa u ux conu
MPOSIBJISIIOT BOCCTAHOBUTENIbHBIE CBOHCTBA? UTO mpeAcTaBisitoT coboil  ¢ocdatel u
nonudocdaThl, KAKOBBI KX COCTaBbI U CTPOEHUE?

Jlaiite 0oOIIyr0 XapakTepUCTUKY pP-dieMeHToB [V rpynmbl (OCOOCHHOCTH CTPOCHHS
ANEKTPOHHBIX O0OJIOYEK AaTOMOB, MOTEHIMAIbl HMOHHU3ALMU, CPOJACTBO K JJIEKTPOHY),
OCOOEHHOCTH CTPOEHMSI MPOCTHIX BEILECTB: aiama3z, rpadut, kapOuH, ¢yiiaepeH, rpadeH,
HaHOTPYOKH.

Oxcunpl yriepona, CTpoeHHWE MoJeKkyna M cBoicTBa. KakoBa poms COz B mporecce
dotocunTe3a. OxcokucnoTsl yriepona. Kapbonatsl. ['anorenuast. KapOuabl meTamios.
KpemHuueBbie KUCIOTHI U cHiTUKaThl. OKCO- U TUAPOKCOWHBI aHATIOToB KpeMHUs. CoJv 0JI0Ba
Y CBUHIIA, UX PACTBOPUMOCTH U THAPONU3. ['amoreHuapl. XUMHUS MOIYIPOBOIHUKOB.
Kakumu cBoiicTBamu 001a/1al0T aKTUBUPOBAaHHbBIE yriu? PaccMOTpUTE OCHOBHBIE 00JIacTH
UX mpuMeHeHUs. UTo mpeacTaBisioT cOOOW YriaepoAHbIE BOJOKHA M KaK WX MOIYYaroT?
[ToueMy KOMITO3UTHI Ha OCHOBE YTJIEPOJHBIX BOJOKOH OTHOCAT K YHCIYy HambOoiee
MePCIIEKTUBHBIX MaTepuasioB? HazoBuTe 001acTi MPUMEHEHUS YTTIEPOIHON CaXKH.

KakuMm myreM MOXHO MOJYyYUTh CTEKI0 Ha ocHOBe Si02? C Kako# 1EeNbi0 B COCTaB MHOTHX
BUJIOB CcTekia BBOAAT okcuabl MetamwioB (NaO, CaO, B:03 u np.)? Kakue nobaBku
COZIepKaTCsl B CTEKJIaX CHENHaIbHBIX BHJIOB? 3a CUET Yero JIOCTUTAETCS BO3MOXKHOCTH
MOJIy4eHusl IBETHhIX crekon? Kak momydaror cutamibl? UTo OHU cOOOM MPENCTaBISIIOT U
KaKHUMU CBOMCTBaMHU 001a1aroT?

UTo CIy’)XUT CHIpbE€M MJI1 [IEMEHTOB M KaK WX MONy4arT? 3a cYeT 4ero MpOMCXOIUT
OTBEPIEBAHUE CMECH IIEMEHTA C BOJI0M? UeM pa3inyaroTcs pa3Hbie Mapku ieMeHToB? Kakue
pa3Iuyus 10 COCTaBy UMEIOT PACTBOPHBIE U OETOHHBIE CMECH, KAKOBO Ha3HauUCHUE KaXKIOU
W3 HUX?

Kakue matepuansl Ha3piBalOT Kepamukoii? Uem kepammuka otnudaercs oT crekon? Kakoe
CBHIPbE HCIONB3YIOT JUISI M3TOTOBJICHUS MYJUIMTOBOM Kepamuku? KakoBel ocoOeHHOCTH
cocTaBa W CTPYKTYpbl MYJUIMTOBON Kepamuku? OxapakTepu3ydTe pa3IuyHbIC BHJIBI
KEpaMHUKHU: CTPOUTENbHYIO, OBITOBYIO, TEXHUYECKYI0. OTMEThTE OCOOEHHOCTH UX COCTaBa U
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cBoiicTB. Yem otnmyaercs dapdop ot npyrux BuaoB kepamuku? Kak ero momydaror, mist
KaKuX 1eJIe UCTIONb3YIOT?

Pa3znen 10. Xumus MeTaslJIOB M MX COeUHEHMIA.

Hackonbko crnpaBeqyiMBO YTBEp)KIEHHE, YTO METAJUIbl MPEICTABJICHbI AJIEMEHTAaMHU BCEX
0JIOKOB, TO €CTb S-, p-, d- u f-6;10k0B? MOXHO JIM BBIJCIUTH AJICKTPOHHBIC KOHPHUTYpaIHU
aTOMOB, KOTOpbIE HanboJiee XapaKTepHbI Ji1 METaILJIOB?

Yro mpeacTaBisioT co0oi criaBbl? YeM OTIMYAIOTCS APYr OT Apyra CIUIaBbl BHEAPEHUS U
3aMelIcHua?

B kakux (opmax MeTamibl MpeACTaBICHBI B NMPUPOAHBIX ycioBusx? Kakue mMuHepaisl
HaszbIBaloT pyaoi? IlpuBenute mnpumepbl pya MeTAIOB, Haumboiee BaXHBIX IS
XO3SIICTBEHHBIX LIEIICH.

Cnenaiite 0030p OCHOBHBIX METOJIOB IOJYyYEHHUS METAJUIOB M3 MPHUPOAHBIX COCAMHEHUU.
[IpuBeaure mnpuMepbl, WUIIOCTPUPYIOLIUME IPUMEHEHUE KaXAO0ro U3 IEepeuHUCICHHBIX
MeTo10B. Kakre MeTaibl Mony4aoT MeTo10M 3JekTponu3a? [loueMy HEKOTOpbIE METaILIbI
[IOJIYYalOT JJIEKTPOJIM30M BOJHBIX PAacTBOPOB HUX COJIeH, a JApPyrue - SJIEKTPOJIU30M
pacruiaBoB?

Bcee s-anementhl - meramuibl. Kak n3MeHsieTcs akTUBHOCTh METAJUIOB 3TOM TpyNIbl B
3aBHCHMOCTH OT UX MOJIOXKEeHUs B nepuoanyeckoit Tabmune? Kakue u3 meramion IA u [TA
Ipynn IMOJIy4aroT MeToaoM 3jekTpoiu3a? Ilouemy HU OJMH M3 IIEJIOYHBIX METAJUIOB HE
MOJIy4al0T METOJIOM BOCCTaHOBIICHUSI B BOJHOM pacTBOpE C MOMOINBIO JIpyroro Oomee
aKTUBHOTO I1IE€JIOYHOr0 MeTaia?

Kakue coepunenus oOpa3yroTcs npu B3aumoperictBuu MmetaiioB |A u ITA rpynn c
KHCIIOpoIoM U Bonoi? YUto mnpeacraBisioT co0Oil MEPOKCUABl M CYNEPOKCHIBI 3THUX
MetaisioB? Kak u3mMeHsieTcs cuiia OCHOBaHUI B 3aBUCUMOCTH OT IMOJIOXKEHUS 00pa3yromnux
X S-3JIEMEHTOB B nepuoauyeckoil tabmuue? Kak MomydaroT NpPaKkTUYECKH BayKHBIE
MPOAYKTHI - KAIBIIUHUPOBAHHYIO COJY U MUILEBYIO COTY?

B ueM NpuuMHA HEYCTOHYMBOCTH «IIPOCTHIX» HOHOB A13" B BomgHEIX pacTBopax? Ilouemy
HEJTb3s BBIACIUTH U3 BOIHBIX pacTBopoB coeauneHus AloS3 Alx(COz)s?

Yem 0OBsCHSAETCS YCTOMUMBOCTH aJOMUHUS 10 OTHOILEHUIO K okuciutensm? Kaxue
CBOMCTBA aJIIOMUHUS ONPEIEIUIA BO3MOKHOCTh HIMPOKOTO MCIIOJIb30BAHUS AIIFOMUHUEBOM
(bonbru 7151 IPUTOTOBJICHHUS], YITAKOBKH U XPaHEHUSI MHUIIEBBIX TTPOTYKTOB?

Kakune siekTpoHHBIE KOH(GHUTYpallid aTOMOB CBOMCTBeHHBI O-MeTaiam (TIepexOaHbIM
Metainam)? Kak MOXHO OLEHUTh 3HAYEHUS BO3MOXKHBIX MaKCHUMAJbHBIX CTENeHel
OKHCIIeHHsI d-MeTaIOB, HCXO/IS U3 MX MOJI0KEHHs B epruoauueckoit tadumie? Kakue 3ako-
HOMEPHOCTH U3MEHEHUS CBOMCTB METAJJIOB IIPOSBISIOTCS B 3aBUCUMOCTH OT MX TOJIOKEHUS
B MIEpPHOJaX U B TPYIAX MEPUOTAIECKON TAOIUIIBI?

Kakumu cpoiictBamu oGmnanator metamisl Cr, Mo u W, kakue peareHThl M IpHU KaKHUX
YCIIOBUSIX ACHCTBYIOT Ha 3TU MeTaJlibl? COoCTaBbTe ypaBHEHUS peakuii B3aumoaenctaus Cr
¢ pa3baBiieHHOH 1 KOHIEHTpHpoBaHHOW H2SO4, Mo — ¢ xorHmeHTpupoBanHoin HNO;, W -
co cmecbro HNO; u HF.

Kakue crenenu okucnenus xapakrepssl g Cr, Mo 1 W B X XUMUYECKUX COCTUHEHHSIX ?
PaccmoTpuTe OCHOBHBIE 3aKOHOMEPHOCTH W3MEHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
Y KHCJIOTHOOCHOBHBIX CBOUCTB Xpoma Ha nmpumepe coeauaeHnit CrO-Cr03-CrOs u Cr(OH)e-
Cr(OH)3-H2CrO,4. Kakoe pa3nuume 1o cocTaBy U CTPYKTYpE IPOSIBISIETCS MEXKITy XpOMaTaMU
U AMXpoMaTamu?

Kakue cTenieHr OKUCIICHUS B XUMHYECKHX COSTMHEHUSX MPOsBIIToT Mn, Tc n Re? Ykaxure
HanOoJee YCTOWYUBBIE COCTOSIHHS ITHX JJIEMEHTOB W TE€ YCIOBHS, MPU KOTOPBIX OHHU
peanusytorca. B npupoaHbeix ycnoBusx HauOosiee yCTOHYMBBIM COEIMHEHHEM MapraHia
sisiercst MnQOz. Ilpeanoxure XUMHUYECKHE pEeaklMH, C IOMOIIBIO KOTOPBIX MOKHO
noyuuTh U3 MnOz.cnenyrontue coenuaerus: MN(OH)z2, MNO(OH), KaMnO4 u KMNOa.



13. ConocTtaBbTe 351eKTpOHHBIC KOH(puUryparuun aromoB Fe, Co u Ni u crerneHu OKHCIIEHUS,
CBOMCTBEHHBIE O3THM OJJIEMEHTaM, OOpaTMB BHHMMAaHHE HA MAaKCUMAaJIbHbIE 3HAYCHUS
BO3MOXKHBIX CTEIICHEH OKUCIICHUS U 3HaUeHUs HanboJiee YCTOMYUBBIX CTETIEHEH OKUCIICHHUS.
Kakue KOMIUIEKCHBIE COEIMHEHUs MOI'YT 0Opa3oBbIBaTh JaHHbIE 3jieMeHThI? JlaiiTe
XapaKTEPUCTUKY KHCIOTHO-OCHOBHBIX CBOMCTB ruapokcumoB xkene3a (II) u (III). Yro
MPEICTaBIAIOT co00i heppuTsl? Uem 00yCIOBICHO MHUPOKOE MPAKTUYECKOE UCTIOIb30BaHUE
JKelle3a U CIUIaBOB Ha €ro OCHOBE?

4.2. TecToBBIC 3a0aHUA

Bapuantsl TecToB no pasaeay Cmpoenue amoma. Ilepuoouueckuil 3axkon u
nepuoouueckasn cucmema /I.U. Menoeneesa. Xumuueckasn ceasn

TECT 1

1. B kaxoii mape yka3aHbl XHMHUYECKHE CHMBOJIBI 2JIEMEHTOB, HanboJiee OIM3KUX MEXTy COOOH
110 XMMUYECKUM CBOMCTBAM:

a) Li u Be;

0) Be u Na,

B) Li u Na;

r) Be u B.

2. OTMeThTe MPaBUIbHBIC YTBEPKICHUS:

a) KaKIpld mepuoj, 0e3 HCKIIOUEHUS HAUYMHAeTCs IMIEJIOYHBIM METAJIOM W 3aKaHYMBAeTCs
0JIarOpPOTHBIM Ta30M;

0) Bce 0e3 uckioueHUs 31MeMeHThl B [lepuonudeckoil cuCTEME PaCIONOKEHBI B IMOPSJIKE
BO3pacTaHUsI OTHOCUTEIBHON aTOMHOM MAacCChl;

B) OOJIBIIIMHCTBO 3JIEMEHTOB OOJIBIIMX NTEPHOA0B OTHOCATCS K METaJlIaM;

I') B MaJIbIX MEPUO/IaX PacIOI0KEHBI 3JIEMEHTHI TOJIBKO IIaBHBIX MOATPYIII, a B OOJIBIINX — KaK
TJIaBHBIX, TaK ¥ TOOOYHBIX MOATPYIIIL.

3. Yxaxute pU3NIECKUI CMBICIT HOMEpa Ieproia:

a) MOKa3bIBAET YMCIIO BaJCHTHBIX AIEKTPOHOB B aTOME;

0) MOKa3bIBAET YUCIIO DHEPIETUYECKUX YPOBHEH B aTOME;

B) paBeH OOIIEMY YUCITy 3JIEKTPOHOB B aTOME;

I') paBEH YUCILY 3JIEKTPOHOB Ha BHEIIHEM YHEPreTUYECKOM YPOBHE aTOMa.

4. B kakoM psily pacroioXeHbl CHMBOJIBI TOJBKO 0-37IEMEHTOB:

a) Ca, Mn, Co;

0) Sc, Ag, Cu;

B) Cl, Te, Ti;

r) Au, Ce, Po.

5. Kakue xapakTepHCTHKH aTOMOB 3JIEMEHTOB HaXOJASTCS B MEPUOAMYECKON 3aBUCHUMOCTH OT
3apsga aTOMHOTIO spa:

a) mMacca;

0) MeTalTM4ecKue U HeMeTaNIn4eCKue CBOMCTBA;

B) pajJinyc;

T) BBICIIAsl BAJICHTHOCT.

6. YkaxuTe (pU3MUECKUI CMBICIT HOMEpa TPYIIIEI TS 2JIEMeHTOB B [leproanyeckoit cucreme:

a) JUI HEKOTOPBIX 3JIEMEHTOB PABEH YHUCITY JIEKTPOHOB Ha BHEIIIHEM YHEPreTHUECKOM YPOBHE;

0) KaKk MPaBUJIO0, PAaBEH YUCITY BaJICHTHBIX 3JIEKTPOHOB;

B) PaBEH YMCIly DJHEPTETUYECKUX YPOBHEHN B aTOME;

I) JUIS HEKOTOPBIX 3JIEMEHTOB paBEH CyMME 4Hucja 3JEKTPOHOB Ha BHEITHEM 3HEPTreTUYECKOM
ypOBHE U d-3JE€KTPOHOB Ha NPEJABHEIIHEM YHEPTeTUYECKOM YPOBHE.

7. K kakoMy ceMeiCTBY OTHOCHTCS 3JIEMEHT C OTHOCUTEIIbHOW aTOMHOU Maccoi, paBHo# 137,3:

a) p;



0) d;

B) S;

r)f.

K xakomy cemMeicTBY OTHOCUTCS 3JIEMEHT € NOPSAJKOBBIM HOMEPOM 26:
a)s;

6) p;

B) f;

r) d.

9. Kakue cokpallleHHbIC IEKTPOHHbIE KOHpHUTYypanuu oTBeyaroT d-3nemenTam [V nepropa:
a) ...3s23p%s?;

6) ...3523p%4s?3d?;

B) ...35%3p°%;

r) ...35%3p%4s%3d°.

10. VYkaxuTe CHMBOJIBIP —3JIEMEHTOB:

a) N;

o) Fr;

B) P;

r) Xe.

TECT 2

1. B rmaBHbBIX HOArpynnax pacrnojaoXKeHbl 3JI€MEHTHI:

a) TOJIBKO S- U p-CEMENCTB;

0) KaK IpaBUjIo, C OIMHAKOBBIM YUCIIOM JIEKTPOHOB HA BHEILIHEM SHEPreTUYECKOM YPOBHE JUIS

BCEX 3JIEMEHTOB JaHHON MOJATrPYIIIbI;

B) TOJIBKO HEMETAJLIIbI;

I') KaK METaJUIbl, TAK U HEMETAJLJIbI.

2. B moGoYHBIX MOArpyIIax pacnooKeHbI J€MEHTHI:

a) TOJIBKO METAJLJIBI,

0) TonbKO dreMeHThI - u f-cemelicTs;

B) B aTOMax KOTOPBIX 3JIEKTPOHAMHU 3aIOIHAETCS MPEABHEIIHNI WIN TPETUN CHApyKU

JHEPreTUYECKUN YPOBEHD;

I') TOJIBKO YETHBIX PsII0B OOJBIINX ITEPUOJIOB.

3. Kakue yTBepKIeHUS CHpPaBEUIMBBI JUI1 DJIEMEHTa C COKPALIEHHOW JJIEKTPOHHOU

KOH(UTrypaIuei aToMa B OCHOBHOM COCTOSIHHH ...3d°4s:

a) pacnoioxeH B [l mepuone;

0) Haxoautcs B VI rpyrre riaBHOM NOATPYIIIILI,

B) pacnonoxeH B VI rpymnme no604Hoi moArpymnisl;

') B aTOM€ 6 BaJIEHTHBIX 3JIEKTPOHOB.

4. YKaXuTe COKpallleHHbIE 3JIEKTPOHHBbIE KOH(QUTYypal aTOMOB 3JIEMEHTOB, O0pa3zyIOIIHUX
BBICIIAE OKCUIBI cocTaBa D207:

a) ...2s%2p";
6) ...3s23p°%;
B) ...3d%4s?;
r) ....3d%s?,

5. B rinaBHBIX MOATpyNIax MeTaJUIMYECKHE CBOWCTBA 2JIEMEHTOB:
a) pacTyT CBEpXY BHMU3;

0) pacTyT CHU3Y BBepX;

B) U3MEHSIOTCA CIy4YailHbIM 00pa3oM;

') HE U3MEHSIOTCS.

6. B nmepruogax MeTaqim4ecKre CBOMCTBA 3JIEMEHTOB:

a) clipaBa HAJIEBO PacTyT;

0) cieBa HaNpaBO YMEHBIIIAIOTCS;



B) HE U3MEHSIOTCS;

T') CHa4aja pacTyT, a 3aTeM YMEHBIIIAI0TCS.

7. DnemeHTsl V TpyHIbl 00pa3yroT OKCUIBI ¢ 001el popMyIioi:

a) D0s;

0) 2203;

B) 920s;

r) D04.

8. B psany Be — Mg — Ca Mmeraninueckue CBONCTBA 3J1EMEHTOB:

a) YMEHBIIIAIOTCS;

6) pactyr;

B) CHavajia yMCHBIIAOTCS, 3aTEM PacTyT  CHayayia pacTyT, 3aTeM YMEHBIIIAIOTCS.
9. Yxaxute GopMyiy BEICIIETO OKCHIA AIIEMEHTA C 3apsiIoM sijipa, paBHbIM +24:
a) 90;

0) 2207;

B) O03;

r) 9203.

10. Ykaxwure popMyity BOJOPOTHOTO COSAMHEHUS AIIEMEHTA C TIOPSIIKOBBIM HOMEPOM 32:
a) OH;

0) OHs;

B) OHp;

r) OHa.

TECT 3

1. B kakoM psiy yKazaHbl CHMBOJIbI 3JIEMEHTOB S-, p- U 0-ceMeicTB:

a) K, H, Ca;

0) Fe, F, Ti;

B) Sr, C, Co;

r) He, Mg, Ag.

2. Tlepnoauuecku U3MEHSIOTCS XapaKTePUCTUKNA aTOMOB:

a) 3aps sapa;

0) 4nci0 HEUTPOHOB B S/IPE;

B) DJIEKTPOOTPHUIATEITHHOCTD;

T') YACJIO BaJICHTHBIX AJIEKTPOHOB.

3. B ogHOM meprojie HaXOAATCS DIIEMEHTHI:

a) CO CXOX)KHMHU XUMHUYECKUMH CBOICTBaMU;

0) ¢ OIMHAKOBLIM PAJINYCOM aTOMa;

B) C OJIMHAKOBBIM YHCIIOM SHEPreTUYECKUX YPOBHEH;

T') 3apsi siipa aToMa KOTOPBIX TOCIIEIOBATEIEHO BO3PACTACT HA CIMHHILY.
4. B ogHOM Tpymme pacroyioKeHbl SIEMEHTHI:

a) ¢ OJIM3KUMU 3HAYEHUSMHU AJIEKTPOOTPHULIATETbHOCTH;

0) C 0IMHAKOBBIM (KaK MPaBHUJIO) YHCIOM BaJICHTHBIX AJIEKTPOHOB;

B) C TOJJOOHBIMU XUMHYECKUMH CBOHCTBAMH TPOCTHIX BEIIECTB;

T') C OAMHAKOBOM (B OOJIBIIMHCTBE CiTydaeB) (GOPMYIIOi BBICIIETO OKCHA.
5. 3Has mooxkeHue eMeHTa B [leproauyeckoit cucteMe, MOKHO TIPEICKa3aTh:
a) MaKCUMaJIbHYIO BAJIGHTHOCTb DJIEMEHTA;

0) pactipoCTpaHEHHOCTh AJIEMEHTA B MIPUPO/IC;

B) YHMCIIO U30TOIOB JJIEMEHTA;

) GopMyITy BOJOPOTHOTO COSTUHEHUS.

6. Mcxoas u3 COKpameHHbIX (OPMYII JEKTPOHHBIX KOH(UTYpPAIMl aTOMOB YKa)KUTE JIEMEHTBI

OJHOM TPYIIIBIL:
a) ...3s23p®3d%4s?;
6) ...3523p®3d%4s?;



B) ...3523p°;

r) ...3523p%3d%4s2,

7. Ilo cxemaM pacrnpeneneHust 3JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSAM aTOMOB OIIPEJEIUTe
CXOJHBIE IO XMMHUYECKHUM CBOMCTBAM 3J1EMEHTHI:

a) 2,8, 3;

0)2,7;

B) 2,8, 5;

r)2,8,7.

8. YKaxxuTe COKpallleHHbIE 3JIEKTPOHHbIE KOH(UIYpallMd aTOMOB 3JIEMEHTOB V TIpYIIIbI
TJIABHOM MOJArPYIIIBL:

a) ...3s23p°%;
6) ...3523p®3d%4s?;
B) ...25°2p°;

r) ...35%3p%3d*4s24p3,
9. Ilo cokpailieHHbIM (OpPMyJIaM 3JIEKTPOHHBIX KOH(UIypallii aTOMOB YKaXXHTE 3JIEMEHTHI,
PAacCIIOJIOKEHHBIE B OJTHOM U TOW K€ TPYIIE U MOArPYyIIIE:

a) .2st:

6) ...3s23p%;
B) ...30%4s?;
r) ...4524p°,

10. DneMeHT ¢ COKpalIeHHOH 3JIEeKTPOHHONW KOH(puUrypanueil HeBO30YXIEHHOI'O COCTOSHUS
atoma ...3d'4s?;
a) MeTaJLT;
0) HAXOIUTCS B TPETHEM MIEPUOJIC;
B) UMEET TPH BAJICHTHBIX JIEKTPOHA;
I') pacnonoxeH B riaBHoi noarpymmne Il rpynmst.

TECT 4

1. Vkaxure ¢GopMydy BBICHIETO OKCHAA OJJEMEHTa C COKpAIeHHOH 3JIeKTPOHHOM
KOH(Urypamueii atoma ...3d°4s2:

B) 220s;

0) 2207,

B) O0s3;

r) 202.

2.V anemMeHTOB V Ipymbl IIaBHOW MOATPYIIIBI C POCTOM 3apsja sapa aToMa
HEMETAJUIMYECKUE CBOMCTBA:

a) yOBIBaIOT;

0) yCHIHBAIOTCS;

B) MMPAKTUYECKU HE H3MEHSIOTCS;

I') CHayaja yObIBalOT, 3aT€M YCUIIUBAIOTCA.

3. B KakoMm psity 2JIEMEHTOB DIIEKTPOOTPHLATEILHOCTh PACTET CJIeBa HAIIPABO:

a) ¢rop, a30T, KUCIOPOS;

0) kucmopo, a3ot, GTop;

B) a30T, KUCIOpo, GpTop;

T) Kucnopos, ¢GTop, a3or.

4. B psany oxcunoB coctaBa A1203 — MgO — K20 ocHoBHBIE cBO¥iCTBA:

a) yMEHBIIAIOTCS;

0) pacryr;

B) HE M3MEHSIOTCS;

T') CHavaJsla pacTyT, a 3aTeM YMEHBIIAIOTCS.

5. B kakoM psmy OJIEMEHTOB, CHUMBOJBI KOTOPBIX TIPHBEICHBI HIDKE, pacTeT
AJIEKTPOOTPHUIIATEIIEHOCT aTOMOB:



a) P, Cl, Si;

0) Si, Cl, P;

B) Si, P, CI;

r) Cl, P, Si.

6. YKaxxuTe psij 3JE€MEHTOB, B KOTOPOM OHHU INE€PEUUCIICHBI B MOPSJIKE YMEHBIICHUs pajanyca
aToma:

a) HATPUH, KPEMHH, aTFOMUHU;

0) KpeMHUI, aTIOMUHUH, HATPHIA,

B) HATPHUH, ATFOMUHUHN, KDEMHU;

I') AIFOMUHUN, HaTPUM, KpEMHUI.

7. B KakoM psly 2JIEeMEHTOB, XUMUYECKHE 3HAKH KOTOPBIX MPUBEICHBI HU)KE, HEMETAJUIMYECKHe

CBOMCTBa pacTyT CJIe€Ba HaIPaBO:

a) O, Po, S, Te, Se;

0) O, Se, S, Po, Te;

B) Po, Te, Se, S, O;

r) O, S, Se, Te, Po.

8. V kaxkurte (hopMyIly BBICIIETO TUAPOKCUIA IIEMEHTA C COKPAIIEHHON AIEKTPOHHON

KoHpuUrypanueii ...3s23p*:

a) 9(OH)z;

0) H2O4;

B) H2004;

r) 9(OH)s.

9. Beibepute Gpopmyny HauMeHee TEPMUYECKH YCTOMYUBOTO BOJIOPOJIHOTO COSAMHEHHUS:

a) CHy;

0) SNH4;

B) GeHyg;

r) SiHa.

10. Ykaxxute popmMyIibl BOAOPOIHBIX COSIUHEHUN DIIEMEHTOB, BOJIHBIE PACTBOPBI KOTOPBIX

MPOSIBIISIIOT OCHOBHBIE CBOMCTBA!

a) HF;
0) NHs;
B) NaOH;
r) CHa.
BapuanThl TECTOB 1O pasjaenry
Tepmoxumusa. Inemenmovl XuMuueckoii mepmooOuHAMUKU
TECT 1

1. DHeprueit Ha3bIBaeTCA:

a) pusmyeckas BeNMMYMHA, XapaKTepU3YIOIlas HallpaBJIeHHEe TEIUI000MEHa MEX]Ty CUCTEMaMU;

0) K30TepPMHUYECKUI XMMUYECKH TTpoIIece;

B) (¢m3nUecKas BETUYMHA, SIBIISTIOMIAsICS MEPOH B3aMMOJICHCTBHSI M IBHKCHUS MaTepHaTbHBIX
CHUCTEM,;

I') TEPMOAMHAMHYECKOE COCTOSIHUE CUCTEMBI.

2. TemnnoBoii >3 PeKT XMMUUECKOI peakluy 3aBUCUT OT TeMIIepPaTyphl, TaBICHUS U arperaTHoro
cocTostHUs BenlecTBa. [1oATOMy Hpu cOMOCTaBIEHUU TEIUIOBBIX 3((EKTOB Mexay coOoi
MIPUHATHI OTIpe/IeIeHHbIE CTaHapTHBIE YCIOBU. 3a CTaHIapTHBIE IPUHUMAIOT 3HAYCHUS:

a) nasienue 1 atm u Temnepatypa 298 K (25°C);

0) naBnenue 101 325 Ila u remneparypa 273 K (0°C);

B) nasienue 100 I1a u remneparypa 100 K;

r) nasienue 1 6ap (100 kI1a) u Temneparypa 298 K (25°C).



3. I'a3oBble BBHIOPOCHI TEIJIOBBIX CTAHLIMHA M JIBUraTelied BHYTPEHHETO CrOpaHHs COJAep)Kat
OKCHJIBI a30Ta. B Hanbomee mpocToM BHJIE OJHA U3 ATHX PEaKIUi MOXKET OBITh IPECTaBICHA
ypaBHEHHEM

N2(t) + O2(r) — 2NO(1).
Onpenenute TemioBoii 3dpdext (AH) nanHO# peakuuu B CTaHIAPTHBIX yciIoBUaX (mpu 298
K u mocrossHHOM naBneHWM 1 aTM) M yKakWTe, Kakas OHA — DHIOTEPMHYECKAs WIIH
AK30TEPMHUUECKAs:

a) -90,4 x/Ix; sx30TepMuUecKas;

0) +90,4 x/Ix; sHIOTEpMHUYECKAs;

B) -56,9 kJIx; sHI0TEpMHUYECKas;

r) +56,9 xJIk; SHIOTEpMHUYECKasl.

4. Brruucnute uzobapHo-u3zoTepMudeckuii morennuan (AG%ags) peakimuu

COq(r) + 4H2(r) — CHa(r) + 2H20(T)
Y TIOKQXKHUTE BO3MOXKHOCTh €€ CaMOITPOHU3BOJILHOTO IMPOTEKAHUS IPU CTAHIAPTHBIX YCIOBHIX
(npu 298 K 1 mocTossHHOM J1aBlieHUH 1 aTm):

a) +114,0 xJx; peakuusi BO3MOXKHa;

0) -114,0 xJIx; peakius BO3MOXHA;

B) +114,0 x/Ix; peakius HEBO3MOXKHA;

r) -902,8 kJI)k; peakiusi BO3MOXHa.

5. TMomk3ysach CIPaBOYHBIME JAHHBIMHE, paccunTaiite AGT n ycraHOBHTE, BO3MOXKHO JIH TIPH
temreparype 2500 K BoccTtaHoBNeHUE THOKCHIA TUTAHA 10 CBOOOIHOTO METaJlIa MO CXeMe

TiO2(x) + 2C(rpadur) — Ti(k) + 2CO(T).
3aBucumoctsio AH® u S° or TemmepaTypsl MoxkHO npeHeOpeun. Takke HEOOXOAUMO YUECTb,
uro B Tabmiax 3uaucHust AH qg MIPUBEICHBI B KJ[>K/MOJIb, @ AS%98 — B Jlx/moib-K:

a) +186,9 kJI>x; BO3MOXKHO;

0) -186,9 kJI>x; BO3MOXXHO;

B) + 614,4 x]I>k; HEBO3MOXKHO;

r) +255,1 xJI>K; BO3MOXKHO.

TECT 2
1. XuMuueckass peakuus CONPOBOXKIACTCA BbIACICHUEM WM [MOIVIOIEHUEM SHEpPrHH,

MTOCKOJIBKY:

a) ee MPOTEKaHHUE 3aKJIF0YAETCs B pa3pblBE OJHUX M 00pa30BaHUU JIPYTUX XUMHUYECKUX CBS3EH;

0) ee npoTekaHue TpeOyeT CTOJIKHOBEHUS pearupyrouux YacTHIL,

B) JUIS €€ MPOTEKaHusl He0OX0IMMa SHEPIHsl, paBHAs SHEPTUU aKTHUBAIUHY;

T) IpU €€ IPOTEKaHUU HE 3aTparuBaroTCs siApa aTOMOB.

2. CranzapTHbIe SHTAIBIINU 00pa30BaHMs MPOCTHIX BEIIECTB PABHBI:

a) 1 xJIx;

0) 298 JIx;

B) 0;

r) 273 xJx.

3. Ilpu BoccTanoBienuu okcuaa menu (II) yriiem mporekaer peakius
CuO(t) +C(1) — Cu(t) +CO (7).

Onpenenute ee TemioBoit >ddexr (AH%gg) B crammapTHbIX ycnosusx (mpu 298 K u
MIOCTOSIHHOM JIaBJICHUHU 1 aTM) M yKa)KUTE, KaKOBa IaHHAas! pPeaklns — SHAOTEPMHUUECKas WIH
9K30TEPMHUECKAs:

a) -272,5 xJIx; sK30TepMHUUecKas;

0) -51,5 x/Ix; sHnoTEpMUUECKas;

B) +272,5 x/Ix; sHI0TEpMUYECKas;

r) +51,5 xJIk; SHIOTEpMHUYECKAsI.

4. Boluucnute u3ob6apHO-u30TepMuueckuii motenmman (AG%os) peakiuu KaTaauTHUECKOTO

OKHCIICHMs aMMHaKa, UAYyIIEH 110 cxeme



4NHj3(T) + 502(r) — 6H20(T) + 4NO(T),
Y TIOKQ)KHUTE BO3MOKHOCTh €€ CAMOIIPOU3BOJILHOTO MPOTEKAHUS MPU CTAHIAPTHBIX YCIOBUSIX
(npu 298 K u mocTtossHHOM naBiieHu# 1 aTm):
a) -1092,0 kJ>x; peakuusi BO3MOXKHa;
0) -958.,4 xJIx; peakius BO3MOXHA;
B) +958,4 x/Ik; peakius HEBO3MOXKHA;
r) -125,4 x]JIk; peakiusi HEBO3MOXKHA.
5. B kakyro cTopoHy OyJeT mpoTeKaTh MPoIece
2NO2(1) <> 2NO(r) + O2(T)
npu T = 500 K u crangapTHBIX COCTOSHUAX BCeX BewecTB? OTBET MOATBEPANUTE PACUETAMH.
3aBucumoctbio AH® 1 S° ot Temmepartypsl MoxkHO npeHeOpeun. Takxke HEOOXOAMMO YUECTb,
uro B Tabimax 3uaueHus AH%qg npuBeeHbI B KJ[k/MoIIb, & AS%98 — B Jlx/Monb-K:
a) AG%00 =-49,6xJ1x; BIIpaBo;
6) AG%00 =+40,6 kJIx; BIIEBO;
B) AG%q0 = +174,6x]1x; BIIEBO;
1)AG%00 = +2 5,6 KJI; BICBO.

TECT 3

1. Copmynupyiite I 3akoH (11epBoe Hayan0) TEPMOJIUHAMUKU:

a) CKOPOCTh XMMHUECKOHN peakliiy OMpeAesieTcsl JHeprhuel aKTUBAIMK TaHHOW PeaKIui;

0) ¢u3nyecKkue BETUYHMHBI, OJIHO3HAYHO OIPEICIISIONINE COCTOSHHE CHCTEMBI, SBIISIOTCS

(GYHKIIUSIMU COCTOSIHHSI CUCTEMBI,

B) CyMMa M3MEHEHUSl BHYTPEHHEW SHEPruu U COBEPUICHHOW CUCTEMOM (MM HaJ CHCTEMOIN)

paboTHI paBHA COOOIICHHOM (MJIU BBIICJICHHOM €10) TEIUIOTE;

') IPH OJIMHAKOBBIX YCJIIOBHSX B PAaBHBIX 00BbEMax Pa3IMYHBIX T'a30B COJEPIKUTCS OJUHAKOBOE

YHCIIO MOJIEKYII.

2. Crexuomerpuueckne Kod(DPUIMEHTEI B TEPMOXUMHUYECKHMX W  TEPMOJIMHAMUYCCKUX
YPaBHEHUSX yKa3bIBAIOT:

a) Ha COOTHOIICHUS MKy KOJTHYSCTBAMH BEIIECTB;

0) peanbHBIE KOJIHMUYECTBA PEarHPYIOMINX U 00Pa3yIOIINXCsl BEIIECTB;

B) MacChl BEIIECTB;

') CKOPOCTh PacXOJIOBaHMs U 00pa30BaHUs BEIIECTB.

3. TepMuTHas cMeCh COCTOMT W3 Topoimnka amromMuHusS W okcuna sxeine3a(lll). Ompenenure
ternoBoii addext ((AH 298) B cranmapTHBIX yenosusax (mpu 298 K u mocTossHHOM naBnesnn 1
aTM) XUMHYECKON peaKIiu

Fex03(K) + 2A1(x) — A1203(k) + 2Fe(k)
1 YKKHUTE, SBISICTCS JaHHAS PeaKiys dYHIOTSPMHUYSCKON HITH IK30TCPMUICCKOM:

a) +853,8 k/Ix; aHIOTEpMUYECKas;

0) -853,8 kJIx; sK30TEpMHUYECKas;

B) -853,8 kJIx; sHIOTEpMUUECKaS;

r) +853,8 kJIk; sK30TEepMHUUECKas.

4. Buruncnnte u3o6apHO-m30TepMuueckuii motenmman (AG%os) peakiuy, mpoTeKaromier mo

cxeme
4HCI(r) + O2(r) — 2H20(T) + 2Cl2(T),
Y MIOKKUTE BO3MOKHOCTh €€ CaMOTIPON3BOIBHOTO MPOTEKAHUS ITPH CTAHIAPTHBIX YCIOBHSIX:

a) +76,1 xJIx; peakius BO3MOXKHA;

0) -76,1 x/Ix; peakuus BO3MOXKHA;

B) -133,3 k/[x; peakunsi HEBO3MOXKHa;

r) -838,3 k/I)x; peakiusi BO3MOKHA.

5. Berunciure AGog st peakuuu

CaCO3(x) — CaO(x) + COx(T),



npu T = 1500 K. B kakyto cropony 6yzer nporekats nponecc? 3aucumoctbio AH? n S° ot
TEMIEpaTypbl MOXKHO MpeHeOpeub. Takke HEOOXOAUMO yUYECTh, YTO B TAOJIMIIAX 3HAYCHUS
AH%qg ipuBeiens! B kJIxk/Moib, 8 S%9s — B Jlx/Mois K:

a) -69,0 k/Ix; BrpaBo;

0) -167,0 xIx; BpaBo;

B) +69,0 x/I; BIIeBO;

r) +167,0 xJx; BieBo.

TECT 4

TernoBoii 3¢ hekT XUMHUIEeCKO# peakIiu — 3TO:

a) KOJIMYECTBO BBIJICIMBLICHCS WM MOIVIOIIEHHON TEIUIOTHI B PE3yJibTaTe B3auMOJCHCTBUSA

MEXly COOOM CTPOTO OINPEAEICHHBIX KOJINYECTB BEILIECTBA;

0) N3MEHeHNEe BHYTPEHHEH SHEpIUU B Pe3ysIbTaTe XUMUUECKON PEeaKLny;

B) U3MEHEHUE SHTAJIBIINU B PE3YJIbTATE XUMUYECKON PEaKIUy;

I') paboTa, BBIIOJIHEHHAs B pe3yJIbTaTe XUMUYECKOI peaKiiH.

W3 3akona ['ecca cnenyer, 4To TerioBoi 3P PeKT XUMUIECKON peaKIlui PaBeH:

a) CyMMe TeIJIOoT 00pa30BaHMs UCXO/IHBIX BEILECTB;

0) cymme TeruioT oOpa3oBaHMsI IPOIYKTOB pEaKIUu;

B) CyMMe€ TEIUIOT 00pa30oBaHMsl MPOJYKTOB PEAKLIMHU 32 BEIYETOM CYMMBbI TEIUIOT 00pa3oBaHus

MCXO/HBIX BEILECTB;

I') CyMMe€ TEIUIOT 00pa30BaHUs MIPOAYKTOB pPEaKIMH 3a BEIYETOM CYMMbI TEIUIOT 00pa3oBaHus

UCXOJIHBIX BEIIECTB (C YYETOM CTEXHOMETPUUCCKIX KOIPPHUIMCHTOB B YPAaBHCHUU PEAKIIHH).

[Ipu cropanum aneruieHa pa3BUBAETCS OUYEHb BBICOKAs TeMIEpaTypa, YTO OOYCIOBICHO

BBICOKOM TEIUIOTOW cropaHus areruieHa. Ha 3TomM ocHOBaHa KHCIOPOIHO-all€TUIICHOBAs

cBapKa uepHbIX MeTasoB. Onpenenute TemtoBoii 3G dekt (AHg8) B cTangapTHBIX yc10BUAX

(mpu 298 K 1 nmocTossHHOM JjaBi€HUH | aTM) XUMHUYECKOUN peakiun

C2Ha(r) +2,502(1r) — 2CO2(T) + H20(3%):

a) -728,0 xJIx;

0) +1299,6 xJIx;

B) -1299,6 xJIx;

r) -846,0 kJIx.

4. Berunciure n3obapHo-n3oTepMudeckuii morenrman (AG%gs) peakinm 00xkura H3BECTHAKA

CaCOs(k) — CaO(k) + CO2(1)
U TOKaKUTE BO3MOXXHOCTh €€ CaMOIPOM3BOJBHOIO TMPOTEKAHUS MpPH CTaHAAPTHBIX
ycnoBusax (mpu 298 K u noctossHHOM aaBineHuu 1 atm):

a) -129,1 xJIx; peakius BO3MOXKHA;

0) +129,1 k/Ix; peakiusi HEBO3MOXKHa;

B) +2126,3 xJI; peakiysi HEBO3MOXHa;

r) -917,9 x]JIx; peakius BO3MOXKHA.

5. Jlns peakunn mumepuzaun auokcuaa azota 2NO2 <> N20O4 onpenenute Temmeparypy, npu
KOTOpOH MpsiMasi 1 0OpaTHasi peakliuu PaBHOBEPOSTHEIL, T. €. AG® = 0, u cienaite BBIBOJ O
HaNpaBJIeHNH PEaKINN HIKe IToi Temnepatypsl. 3asucumocthio AHC 1 S° ot Temmepatypsr
MOKHO TIpeHeOpeub. Takke HEOOXOZMMO ydecTh, uyTo B Tabmumax sHauenus AH%gs
npuBeeHs! B KJ[/Momb, a S8 — B Jix/Monb K:

a) -353 K; BieBo;

6) +353 K; BneBo;

B) -353 K; BnpaBo;

r) +353 K; BnpaBo.

TECT 5
1. B sHnoTepMuyecKoil peakuu:
a) SHTAJIBIINS PEAKIIMOHHON cucTeMbl moBsiiaercs (AH > 0);



0) TermoBoit a3 ekt XxuMuueckoit peakiuu mojoxureacH (Q > 0);

B) SHTAJIBIIUS PEAKIIMOHHOM cucTeMbl ymenbiaercs (AH < 0);

') PE3KO 3aMeJUIIETCS CKOPOCTh PEAKIIHH.

2. U3 3akona I'ecca cieqyer, 4To TerioBoi 3 (HeKT XMMHIEeCKON peaKIiK PaBeH:

a) CyMMe€ TEeIJIOT CTOPaHUs UCXOIHBIX BEIIECTB;

0) cymMMe TEIUIOT CTOpaHus IPOIYKTOB PEAKIUY;

B) CyMME TeIUIOT CrOpaHHs HUCXOAHBIX BEUIECTB 32 BBHIYETOM CYMMBI TEIUIOT CrOpaHHs
MPOJYKTOB PEAKIUU (C yYETOM CTEXHOMETPUYECKUX KOI(DPHUIMEHTOB B ypaBHEHHUH
peaKkIumn);

I) CyMME€ TEIUIOT CTOpaHWsi MCXOJHBIX BEIIECTB 32 BBIYETOM CYMMBI TEIUIOT CTOpPaHUS
MIPOJYKTOB PEAKIUH.

3. Onpenemute TemnoBoii dddext (AH%gs) B crammaprueix ycnousx (mpu 298 K u
MOCTOSIHHOM JIaBJIeHUH | aT™M) XUMUYECKOM peakluu CropaHus eHTaHa

CsH12(x) + 802(r) — 5CO2(r) + 6H20(k)
U YKQKUTE, SIBISIETCA JaHHAs peaklus SHAOTEPMUYECKON UITH IK30TePMUYECKOM:

a) +426,0 xJx; sHIOTEepMHUUECKas;

0) -3509 k]Ix; SK30TepMUYECKas;

B) -3855,6 xJIx; aK30TepMUYECKasi;

r) +3509,0 x/[X; 2HIOTEpMUYECKASI.

4. Brruucnute n3obapHo-u3oTepMudeckuii morennuan (AGgs) a1s peakimn

3Fe203(k) + Ha(r) — 2Fe304(r) + H20(r)
U TOKKUTE BO3MOXHOCTH €€ CaMOIPOU3BOJBHOTO MPOTEKAHUS TPU CTAHJAPTHBIX
yenoBusix (mpu 298 K u moctossHHOM aaBieHuu 1 aTm):

a) +36,3 xJ[>x/MoJb; peakiusi BO3MOXKHA;

0) -36,3 x/[»/M0Jb; peakIus BO3MOXKHA;

B) 0; peakiusi HEBO3MOXKHA;

r) +36,3 xJI>x/MOJb; peakiiys HEBO3MOXKHA.

5. Berunciure AGPr 115 peakmum ropeHns KanbIus B aTMocdepe YIIeKncIoro rasa

2Ca(x) + COg2(r) -> 2CaO(x) + C(radur),
npu T = 1000 K. B kakyto cropony Oyzaer nportekaTts nporecc? 3aBucumoctbio AH® u S°
OT TeMIepaTypbl MOXHO TpeHeOpeub. Takke HEOOXOAUMO y4YecTh, YTO B TaONHUIIAX
snauenns AH%gs npuBenens B kJ[/Momb, a S0s — B Jix/Monb K:

a) -1089,3 xJIx; BrpaBo;

0) +665,7 x/1x; BIEeBO;

B) -665,7 kJIx; BIpaBo;

r) -962,6 xJIx; BIEBO.

Bapl/laHTbl TECTOB 110 pasaery Inemenmeol xumuueckoil kunemuku. Kunemuxa
2eMEPO2EHHBIX NPOUECCcos. Kamanu3z

TECT 1
1. B xakux eAMHMIIAX MOXET BBIPAKAThCS CKOPOCTh XUMUYECKOW PeaKIuu:
a) momb- -l
0) 1-Mou
B) C-MOJIb
T) MOTb-T --MuH L.
2. 3a Bpewms, paBHoe 20 ¢, KOHIIEHTpauus BemecTsa A uaMeHunach ot 1,20 mons/n 1o 1,05
MOJIb/JI. YKaKUTE Cpe/iHee 3HaU€HUEe CKOPOCTH PEaKIUH 110 BEIIeCTBY A:

a) 0,0075 momp-mt-ct;

6) 0,0050 mMomb-1t-c?;

B) 0,4500 Mob-1 - MuH

r) 12,5 10° mone-1t-Mun.

1
1
1

1.
1



3. Kakue ¢gakTopsl BIUAIOT Ha CKOPOCTh XUMHUYECKON PEaKIK B paCTBOPE:

a) IpUpOAa pearupyrouux BEIIEeCTB;

0) KOHLEHTpALIUS PearupyrouX BEIECTB;

B) TEMIIEPATYpa;

r') 00bEM PEaKIIMOHHOTO COCYy/Ia.

4. VKaXHTe KUCIOTY, B KOTOPOH LMHK OylIeT pacTBOPAThCA Hanbojiee MEUIEHHO (MaccoBas

JI0JIsl BCEX KHUCIIOT B pacTBope paBHa 20%):

a) costHas HC1;

0) cepnas H2SOqy;

B) nonosogopoanas Hl;

r) ykcycHass CH3COOH.

5. Hns peakuuu Az(r) + Ba(r) <> AB(T) ykaxxuTe KUHETUYECKOE ypaBHEHHUE ISl MPSIMOTO

npouecca (C — cMMBOJ MOJISIPHON KOHIIGHTPAIMK BEIECTBA):

a)v=Kk- C%A);

6) v=xk - C3(Az) - C*(B2);

B) v=k - C(A2) - C(By);

r)v=Kk-C?%A,) - C(B).

6. Bo ckompko pa3  yBelIMUYHTCA ~ CKOpOCTh  peakmun  Az(r) + Bo(r) —

— 2AB(k) npu yBenW4YeHHH KOHIIEHTpallMU BemiecTBa A B 3 pasa:

a)3;

0)6;

B) &;

r) 9.

7. Kak ¢popmynupyercs npasuio Bant-I'odda:

a) Mpu MoBbIIeHUU TemrnepaTypsl Ha 10°C cKOpOCTh XUMUYECKON peaklMK YBEIHUHNBAETCS B
2-4 paza;

6) U1 OONBIIMHCTBA XMMMYECKMX PEaKIMi CKOPOCTh PEAKLMU YBEIUYHUBAETCS C POCTOM
TEMIIEPATYPBI;

B) CKOPOCTb pEaKLUHU MPONOPIHOHAIbHA TPOU3BEJCHUIO KOHIEHTPALUN pearupyromux
BELIECTB, BO3BEJCHHBIX B CTENEHW, PaBHbIE CTEXMOMETPUYECKUM KO3 dULreHTaMm
peaKiuu;

) Ipy NoHMWkeHuH TemnepaTypsl Ha 10°C ckopocTh XUMHUYECKOW peaklMy YBEIUUYHUBAETCS B
2-4 pa3za.

8. Kak M3MEHHUTCSI CKOPOCTh HEKOTOPOHW peakiuy MpH IMOBBIIICHUH Temreparypsl oT 50 mo
80°C (y = 2):

a) BO3pacTeT B 6 pas;

0) HE U3MEHUTCS,

B) BO3pacTeT B 8 pas;

') YMEHBIIUTCSA B 8 pas.

9. Kak noBnusieT Ha COCTOSIHME PABHOBECHS PEAKIIUU

SO2(r) + 1/202(T) <> SO3(T) + 99 xJIx
MIOH)KEHUE TEMIIEPATYpPBI:
a) paBHOBECHE HE CMECTHTCS;
0) paBHOBECHE CMECTHUTCS BIIPABO;
B) paBHOBECHE CMECTUTCS BJIEBO;
I') CKOPOCTh OOpaTHON peakuy YMEHBUIUTCS, a IPSIMOIl — HeT.
10. B xakom HampaBJICHUU CMECTUTCS PaBHOBECHE IpoIiecca
SN2(r) + 1,5H2(r) <> NH3(r) + 45 xJIx
IIPY BHECEHUHU B CUCTEMY KaTalau3aTopa:
a) HE CMECTHTCS;
0) BIpano;
B) BJIEBO;



T) U CMEIIeHHs] paBHOBECHSI HEOOXOAUM CTPOrO ONpeAeIeHHbIA KaTaau3aTop.

TECT 2

CKOPOCTh XMMHUYECKON PeaKIuy — 3TO:

a) BpeMmsi, 32 KOTOPOE MOJIHOCTBIO PACXOAYETCS OJTHO U3 UCXOJIHBIX BEIIECTB;

0) BpeMsi, 3a KOTOPOE 3aKaHYMBACTCS PEaKIIUs;

B) M3MCHCHHE KOJIMYECTBA BEIIECTBA OJIHOTO M3 PEAreHTOB (WJIM MPOJIYKTOB PEaKIMu) 3a
€IMHUILY BPEMEHH B €MHULIEC 00bEMa;

I') KOJINYECTBO BEIIECTBA MPOJTYKTOB PEAKIIMU K MOMEHTY OKOHUYAHHSI PEAKIIHH.

2. 3a Bpewms, paBHoe 10 c, KoHIEHTpanus BemecTBa A u3MeHmnach ot 3,10 mons/a mo 3,05
MOJIB/JI. YKQXKUTE CpellHee 3HAYCHUE CKOPOCTH PEAKIIHH MO BEIIECTBY A

a) 0,003 MOJIB-IT t-¢ L

6) 0,005 momp-1t-ct;

B) 0,300 MBIt -MUH

r) 8,33-10°° momp-m - mun L.

J1st KaKkoil peakiuy 3aBUCUMOCTh CKOPOCTH OT KOHIICHTPALMHU ONHCHIBACTCS YPaBHEHHEM

v =KC(A,) - CA(B)

(C — cuMBOJI MOJISIPHOM KOHIICHTPAIIUU BEIIIECTBA):

a) Bao(t) + A2(t) — 2AB(1);

0) B2(k) + Az(r) — 2B2A(1);

B) B(x) + Az(r) — BA(1);

r) 2B(r) + A2(r) — 2BA2(T).

Kak n3MeHHuTCsS CKOpOCTh peaknu

1.
1

A(k) + B(r) — AB(x)
IIPY YMEHBIIEHNN KOHIIEHTPALlMU UCXOIHBIX BEUIECTB B 4 paza:
a) HE U3MEHHUTCS;
0) Bo3pacrer B 4 pasa;
B) YMeHbLIUTCA B 16 pas;
I') yMEHbIINUTCA B 4 pa3a.
Bo ckonbko pa3 HaJo yBEIMUYUTH BHEIIHEE IaBJICHHUE B CUCTEME, YTOOBI CKOPOCTh PEAKIIUU
A(r) +2B(r) — D(r)
yBesnnumiack B 125 pas:
a) 5;
0) 25;
B) 125;
r) 100.
6. Kakoe ypaBHEHHE OMHCHIBACT 3aBHCUMOCTh CKOPOCTH peakiuu o oT temmepatypsl T (y —
TeMIIEepaTypHbII K03()PUIHEHT CKOPOCTH peaklrn):
a) v(T2) = v(T1)y;
0) v(T2) = v(T1)y(T2—Ta);
B) U(T2) = v(T1): y(T2— T1)/10;
F) U(TZ) = U(Tl)‘ y(T27T1)/10;
7. Kak M3MEHHUTCSI CKOPOCTh HEKOTOPOM peakIuy MpH MOBBIMIEHUH TeMIepaTypsl oT 50 1o
100°C (y = 2):
a) Bo3pacTeT B 32 pasa;
6) Bo3pacrert B 10 pa3;
B) BO3pacTeT B 8 pas;
T') YMEHBIIUTCA B 8 pas.
8. XuMmuyeckoe paBHOBECHE HA3bIBAIOT TUHAMUYECKHM, IOTOMY YTO:
a) JiBa MPOTUBOIIOJIOKHBIX MPOLIECCA OKAa3bIBAIOTCS COANaHCUPOBAaHHBIMM;
0) B pe3ynbTaTe coBepIuaeTcs padora;
B) B pE3yJIbTATE BBIJEIACTCS WIH MOMIOIMAETCS SHEPTUS;



T') 1Ba IPOTUBOIOJIOXKHBIX MpoIiecca MPOTEKAIOT ¢ OJUHAKOBBIMHU CKOPOCTSIMHU.
9. [IpOMBINIJICHHBIN CHHTE3 aMMHAKa 110 PEeaKIINH
N2(r) + 3H2(r) <> 2NH3(r) + Q, (AH < 0)
IPOBOJIAT MPH MOBBIIICHHOW TEMIIEPaType, YTOOBI:
a) CMECTUTh paBHOBECHE MpoIlecca BIIPaBo;
0) yBEJIMUUTH CKOPOCTh PEAKIUY;
B) CMECTUTh PaBHOBECHE ITPOLIECCa BIEBO;
I') HE UCIIOJIb30BaTh KaTaJIU3aTop.
10. M3meHeHue qaBieHUs HE CMEIaeT PAaBHOBECHE IIPOIIECCOB:
a) Hao(r) + S(x) <> H2S(r);
0) N2(r) + O2(T) <> 2NO(1);
B) Ha(T) + l2(x) <> 2HI (1);
r) Ha(r) + Cla(r) <> 2HCI(1).

TECT 3

1. Ot xakux (paKTOpoB HE 3aBUCUT CKOPOCTh XMMUYECKOI PEaKIiy B PacTBOPE:

a) OT MPUPOJIBI PEaruPYIOLIUX BEIECTB;

0) OT KOHIIEHTPAIIH PEArHPYIONINX BEIICCTB;

B) OT TeMIIEpaTyphlI;

') OT 00beMa PeaKIMOHHOTO COCY/Ia.

2. NmeeTtcs nBa cocyna 0qMHAKOBOTO o0beMa. B mepBom cocyzie konuuecTBo BemecTBa A 3a 10
C U3MEHWIOCH € 5 10 2 MoJjb, a Bo BTopoM 3a 20 ¢ — ¢ 10 1o 5 monb. Kakoe yrBepxaenue
CIPaBeJINBO:

a) CKOPOCTh PEaKLMU BO BTOPOM COCY/I€ BBIIIE, YEM B IIEPBOM;

0) CKOpOCTh peakinii B 000MX COCyAax OJIMHAKOBA;

B) CKOPOCTh PEAKIIMH B IEPBOM COCYIe OOJIbIIIE;

I') CKOPOCTh peaKkiuy B IEPBOM COCYJI€ B 2 pa3a HUXKE, YEM BO BTOPOM.

3. YKaxuTe KUCIIOTY, B KOTOPOH ITUHK OyJIET pacTBOPSIThCS Hanboree OBICTPO (MaccoBast OISt
BCEX KHUCIOT B pacTBope paBHa 20%):

a) consinas HCI;

6) optodochopnas HzPOq;

B) nogoBogopoaHas HI;

r) ykeycaas CH3COOH.

4. Bo CKOJBKO pa3 HaJ0 YBEIHYUTH JaBICHUE, YTOOBI CKOPOCTh PEAKIINU

2AB(r) + Ba(r) -> 2AB2(1)
Bo3pociaa B 1000 pa3:
a)5;
0) 10;
B) 100;
r) 1000.
5. XuMuyeckas peakliys MpoTeKaeT Mo YpaBHEHUIO
2AB(r) + 2D(r) — 2ABD(r).
IIpu yBennueHnn KOHIEHTpanuu Bemectsa AB B 2 pa3a CKOPOCTh peakIMu:
a) HE U3MEHUTCS;
0) Bo3pacTeT B 2 pasa;
B) BO3pacTeT B 4 pasa;
I') BO3pacTeT B § pas.

6. Ykaxute npasuiio Baut-I'odda o TemmneparypHoii 3aBUCHMOCTH CKOPOCTH PEAKLIUU:

a) vy = Ul’YAt/lO;

6) k = Ae-Ea/RT;
B) L = KC?*C";



r) L = £Ac/At
7. Kak u3MEHHUTCS CKOPOCTh HEKOTOPOU peaKLMK IIPU MOBBIIIEHUH TeMIIepaTypsl oT 25 10 55°C
(y=2):
a) BO3pacTer B 6 pas;
0) HE U3MCHUTCH;
B) BO3pacTeT B 8 pa3s;
I') yMEHBbIIUTCA B § pas.
8. CocTosHME XMMHUYECKOT0 paBHOBECHS KOJIMYECTBEHHO XapaKTePU3YIOT:
a) MCXOTHBIMHU KOHIICHTPAIUSIMHU PEareHTOB;
0) koHcTaHTOU bonbiMaHa;
B) KOHCTAaHTOH pa3HOBECUS;
T') SHEprueil aKTUBAIUH.
9. B xakoMm HampaBJICHUU CMECTHTCS PAaBHOBECHE
2HBr(r) <> Ha(1) + Br2(x) — Q, (AH > 0)
MIPH yBEJTMYEHUH KOHIICHTPALIUU BOJIOPOJIA:
a) BIPABO;
0) HE CMECTHUTCS;
B) BJIEBO;
') CMECTUTCSI BIICBO IIPY OJJTHOBPEMEHHOM YMEHBIIIEHUU KOHIIEHTpAIK OpoMa.
10. Vkaxwure, Ans KaKMX IPOIECCOB YMEHbIIEHHE 00BbEeMa CHCTEMbl CMECTUT paBHOBECHE
BIIPABO:
a) 2NHs(r) <> N2o(T) + 3H2(T) — Q;
6) CaO(k) + CO2(1) <> CaCO3(x);
B) CO(1) + Cl2(r) <> COCl2(T);
r) Ha(r) + Cla(r) <> 2HCI(1).

TECT 4
1. 3aBUCHMOCTb CKOPOCTH PEaKLUHU O0Iero Tumna
aA +bB — dD +¢E
OT KOHLIEHTPALMHU OIHCHIBAETCS OCHOBHBIM IOCTYJIATOM XUMUYECKOW KHHETUKH — 3aKOHOM
neiicTByronux Macc. Ero obiiee MmareMaTnyeckoe BhIpayKEHUE:
a)yv=k-C(A) - C(B);
0)v=k-C*D) - CYE),
B)v = k - C}(A) - C°(B);
)= k-[D]-[E].
[A]-[B]
2. JIns Kakoil peakuny 3aBUCUMOCTb CKOPOCTH OT KOHIIEHTPALlMN ONUCHIBAETCS YPAaBHEHHUEM L
= kC(A2):
a) Ba(r)+A2(r) — 2AB(1);
0) 2B2(r) + A2(T) — 2B2A(T);
B) B(x) + Az(r) — BA2(T);
r) 2BA(T) + A2(T) — 2BA2(1).
3. Jlia kakoM peakuuu Npu N3MEHEHNUH KOJIMYECTBA BEIIECTBA A CKOPOCTh HE U3MEHUTCS:
a) A(r) + B(r) —
0) 2A(1) + Bao(x) —;
B) 2A(k) + 2B(1) —;
r) 3A(T) + B2(T) —.
4. ]Jlns KakoMl peaklMy yBETWYEHUE KOHIIEHTpPALMH BellecTBa A B 2 pa3a YBEIIUYUT CKOPOCTb
peakuuu B 4 paza:
a) Az(r) + Ba(t) — 2AB(1);




6) Az(r) + B(x) — BAa(x);
B) 2A2(r) — B(r);
r) 2A2(x) — B(r) + C(T).
5. Kakue BeliecTBa Ha3pIBAIOT KaTaJIM3aTOPAMU:
a) oOpazylolIe BbICOKOMOJIEKYIISIPHbIE COSTUHEHUS;
0) M3MEHSIONIME CKOPOCTh XMMHUYECKOW PEaKIMH, HO OCTAIOIIMeCs HEU3MEHHBIMHU I0CIIE
OKOHYAHUS PEaKIINH;
B) 3 PEKTUBHO MOTIIOIIAONINE PATUOAKTHBHOE U3TyUCHHCE,
T') yBeIMYUBaIOIIUE (HO HE YMEHBIAIONINE) CKOPOCTh XUMHUECKOH peaKIUu.
6. CKOpOCTb KaKUX PEAKIUi YBEIMUYUBACTCS C POCTOM TEMIIEPATYPhI:
a) JIOOBIX;
0) MPOTEKAOIINX C BBICTICHUEM dHEPTUU;
B) IPOTEKAIOLIUX C MOTJIOMIEHUEM YHEPTUH;
T') TOJIBKO 3aKaHYMBAIOIINUXCS YCTAHOBJICHHEM XUMHYECKOTO PaBHOBECHSI.
7. Kak u3MeHHUTCS CKOPOCTh HEKOTOPOU peakiiy MpHu MOHMKEeHUU TeMiieparypsl Ha 50°C (y =
4):
a) Bo3pactet B 20 pa3s;
0) HE U3MEHUTCS;
B) Bo3pacreT B 1024 pa3a;
r) ymenbiutcs B 1024 pasza.
8. Kakoe yTBep:k/ieHHE CIIPaBEJIUBO:
a) B COCTOSIHUM XMMHUYECKOTO PABHOBECHS KOHIICHTPAIIMM MCXOIHBIX BEIIECTB U MPOJYKTOB
pEaKIuu CO BpEMEHEM HE U3MEHSIOTCS,
0) Mpu XMMHYECKOM PAaBHOBECHM MaccCa MCXOJIHBIX BEILECTB BCETJa paBHA MAacCe MPOJYKTOB
peaxiuu;
B) IPU XUMHYECKOM PAaBHOBECHH HHKAKHE XHUMUUYECKHE PEaKI[UU B CUCTEME HE MPOTEKAIOT;
T') B COCTOSIHUM XUMHUYECKOTO PAaBHOBECHS KOHIICHTPAIIMN MCXOJHBIX BEUIECTB M MPOAYKTOB
peaKIu BCer/ia paBHEI.
9. Kakue akTopsl CMECTAT BIPABO PABHOBECUE PEAKIINU
COq(r) + H20(x) <> H2CO3(x) + Q, (AH < 0):
a) TOBBIIIICHUE JABICHUS;
0) yBenuuenne koHuentpauuu COy;
B) TIOBBIIICHUE TEMIIEPATYPHI;
T') TOHMKEHUE JTaBIICHUSI.
10. B xkakoMm HampaBJI€HUU CMECTUTCSI PABHOBECUE B CUCTEME
Fe(x) + 302(r) <> Fe203(x) — Q, (AH > 0)
TIPU YBEJIMUEHUU JIABJICHUS:
a) B CTOPOHY 0OpaTHOM peaKIlni;
0) B CTOPOHY IIPSIMOM peaKIuu;
B) HE CMECTHUTCS;
T) U1l CMEIICHUST PAaBHOBECHUSI HEOOXOMM KaTaanu3aTop.
') YMEHBIIIUB 00bEM PEaKIIHOHHOW CUCTEMBI.

BapuaHThl TECTOB 10 pasjaenry
Pacmeopul. Peakyuu ¢ 600HbIX pacmeopax

TECT 1

1. MaccoBas g0 (®, %) pacTBOPEHHOTO BEIIECTBA — 3TO:

a) OTHOIIIEHHE MaCChl PAaCTBOPEHHOTO BelecTBa (T) K 001Iel Macce pacTBopa (T);

0) OTHOIIIEHHE KOJIMYECTBA PACTBOPEHHOTO BelIecTBa (MOJIb) K 0011el Macce pacTBopa (T);
B) OTHOILIEHHUE KOJMYECTBA PACTBOPEHHOTO BEIECTBA (MOJIb) K Macce pacTBoOpuTes (T);

') OTHOIIICHHE MAacChl PACTBOPEHHOTO BelIecTBa (T') K Macce pacTBoputeds (T).



2. Ilpu HEOOBIIOM YBEIMUEHUH J1aBIECHUS PACTBOPHUMOCTb I'a30B B BOJIE:

a) BO3pacTacT;

0) yMEHBIIIaeTCs;

B) HE U3MEHSIETCS;

I') CHayaJla BO3pacTaeT, 3aTeM YMEHbILACTCH.

3. Ilpu auccounanyuy Kakoro 3JIEKTPOJIMTA B BOJE B KAUeCTBE KaTHOHOB 00pa3ylOTCs TOJBKO

HOHBI BOAOpPO/A:

a) ruapokcua Hatpust NaOH;

0) ruapokap6onat kainuss KHCOg;

B) kapbonat kanms KoCOs;

r) cepHucras kuciora HaSOs.

4. Ilpu onunakoBo# koHuenTpauu 0,01 MoJIB/11 B pacTBOpE KAKOT0 U3 AIEKTPOIUTOB, (POPMYIIBI

KOTOPBIX IIPUBEJICHBI HUXKE, HAaUOOJIbIlIasi KOHLIEHTPALUs THAPOKCU-HOHOB?

a) KOH;

0) Ba(OH)y;

B) CH3COONg;

r) NazS.

5. B xakom psy cuia KHCIOT, GOpMYITbl KOTOPBIX MIPUBEICHBI HUXKE BO3PACTACT:

a) HCI, HF, HI;

0) H3PO4, H2SO4, HNO;

B) HoTe, HoSe, HsS;

r) HNO3, HNO2, HPOs3.

6. Kakue ypaBHEHUS 3JEKTPOJIUTHUECKON JUCCOLMALIMY 3allMCaHbl HEBEPHO:

a) CH3COOH «»> CHz" + COOH;

0) NHsOH <> NH4" + OH;

B) KCl & K* + CI;

r) CaClz <> CaCl1* + Cl ; CaCl* <> Ca?* + CI~.

7. Kakue mapsl HOHOB, (hOPMYITBI KOTOPBIX MPHUBEICHBI HIDKE, MOTYT HaXOJUTHCS B PacTBOpE

COBMECTHO B 3HAUUTEJIbHBIX KOJIMYECTBAX:

a) H" u OH;

6) K" u SO4%;

B) Ag* u CI;

r) Ba?* u NOs.

8. KakoBa mMaccoBas noist (®, %) THAPOKCHIA HATPUS B pacTBope cozepxaiieM B 50 T BOIbI 25

r NaOH:

a) 31,3;

0) 32,3;

B) 33.3;
r) 34,3.
9. Kakas macca BOJIbI M pacTBOpPa ¢ MacCoOBOM Jtoyield xiopuaa Maraus 20% motpedyercs 1is
npurotoBieHus 300 r pactBopa ¢ MaccoBoii goneit MgClz 4%:
a) 240 r pactBopa u 60 T H20;
0) 60 r pactBopa u 240 r H20;
B) 40 T pactBopa u 260 r H20;
r) 20 r pactBopa u 280 r H20.

10. B mexoTopoM o06beMe crnaboif OTHOOCHOBHOH KHCIOTH cojepxkutca 2-10° momekyn
kucioTsl, 4-10° HoHOB Bomopoza 1 4-10° HOHOB KHCTOTHOTO ocTaTKa. UeMy paBHa CTeTIeHb
JMCCOIMAITAN KHCIOTHI (oL, %)

a) 0,2%;
6) 2,0%;
B) 0,02%);
r) 0,04%.



TECT 2

1. MousipHast KOHIIEHTpanus (MOJISIPHOCTh, M) — 3TO:

a) OTHOIIIEHUE MaCChl PACTBOPEHHOTO BelIecTBa (T) K 00beMy pactBopa (J1);

0) OTHOIIIEHHE MAacChl PACTBOPEHHOIO BellecTBa (I') K Macce pacTBoputeds (T);

B) OTHOIIIEHUE KOJIMYECTBA PACTBOPEHHOTO BelIecTBa (MOJIb) K 00beMy pacTBopa (1);

') OTHOIIICHHE KOJIMYECTBA PACTBOPEHHOTO BEIIECTBA (MOJIb) K 0011el Macce pacTBopa (T).

2. OtMmeTbTe (POpMYIIBI BEIIECTB, KOTOPHIE B BOJHOM PACTBOPE TUCCOLUUPYIOT CTYIIEHYATO:

a) KHS;

6) A1(OH)sz;

B) CuSQy;

r) H3POa4.

3. Ilpu pacTBOpeHHUU TBEPIBIX BEIIECTB B BOJC YHEPTHSL:

a) BCer/ia MorJomnaeTcs;

0) Bceria BBIACIISCTCS;

B) MOXET IOTJIOIIATHCS WK BBIACIIATHCS;

I') HE BBIICIISCTCS U HE TIOTJIOIIACTCS.

4. Yxkaxute GopMyJIbl BEIIECTB, KOTOPHIC P JUCCOIHAIIMHA 00PA3YIOT XJIOPHUI-HOHBI:

a) KCIOg;

0) KClI;

B) KCIO;

r) NH4C1.

5. Mexay kakuMu MoHaMH, GOpMyJbl KOTOPBIX MPHUBEIEHBI HIKE, B BOJIHOM PacTBOPE HET

XUMHYECKOTO B3aUMOICHCTBHS

a) Ag* u NOs’;

6) Ca** u CI;

B) HCO3 u OH;

T) COs% u H'.

6. Kakue ypaBHEHUS peaKkIlii, CXeMbl KOTOPBIX MPUBECHBI HUXKE, OMMCHIBAIOTCS OJIMHAKOBBIM

COKpAIICHHBIM NOHHBIM YPABHCHHEM:

a) CuCl; + 2KOH

6) CuClz + Hz2S

B) CuSO4 + 2NaOH

r) Cu(OH). + 2HCI

7. Mexly KakuMH BEIIeCTBaMH B BOJHOM PAcTBOPE HET XUMHUUYECKOTO B3aUMO/ICUCTBHUSA:

a) xsopua kanust KCl + aurpar narpust NaNOsz —;

6) xiopua meau (1) CuCl + ruapokena kanus KOH —;

B) ruapokcua meau (I1) Cu(OH), + paszbasniennas cepras kucinora HaSOa(p) —;

r) autpat Meau (1) Cu(NOz3). + azotnas kuciora HN)z —.

8. KakoBa maccoBas nois (®, %) ruapoKkcua HaTpusl B pacTBope Maccoi 50 T, comeprkamiemMm
ruapokcua Hatpus NaOH maccotii 25 T:

a) 40;

0) 45;

B) 50;

r) 33.

9. B mabopaTopuu UMEIOTCS pacTBOPHI ¢ MaccoBOM Jtosiel xopuaa 6apus 10 u 20%. Kakyro
Maccy KaKJOoro pacTBopa HaJo B3ATh g nonydenus 300 r pacTBopa ¢ MacCOBOM J0iei
BaCl; 12%:

a) 150 u 150 r;

6)240u 60 1;

B) 60 u 240 1;

r) 100 u 200 1.



10. Yemy paBen pH pactBopa, B 1 1 koToporo coaepxkurcs 0,0051 r nonos OH™:
a) 3,52;

0) 10,48;

B) 9,52;

r) 4,48.

TECT 3
1. Vkaxute NpU3HAKU HCTUHHBIX PACTBOPOB, KOTOPHIE OTIMYAIOT HUX OT MEXaHUYECKUX
cMecen:
a) IepPEeMEHHBIN COCTaB;
0) TOMOTE€HHOCTb;
B) MPY CMEIIMBAHUHA KOMITIOHCHTOB IIPOUCXOANT BBIICTICHUE WU TIOTJIONICHUE YHEPTUH;
') BOBMOKHOCTh Pa3/IeJICHHs] Ha COCTaBHbIE YaCTH.
2. YKaXuTe KOMIOHEHTHI paCTBOPA CEPHON KHUCIOTHI B BOJIE:
a) kaTuoubl H™ 1 aHnoHbI SO%:
0) karronsl H' u anunonsr Cl;
B) Katnonsl H™ u annonsr HSO4';
r) katnousl H u anmonsr PO4% .
3. PacTBOpUMOCTH BEIIECTB 3aBUCHT:
a) OT UX IPUPOJIBI;
0) IIJ1s1 Ta30B — OT JIABJICHHS;
B) IIBETA;
r) 00beMa peakIOHHOTO COCY/a.
4. Ilpu ommnakoBod koHmeHTpamuu 0,01 MOJB/T B pacTBOpe KaKOTO H3 SJICKTPOJIHTOB,
(bOopMyJIBI KOTOPBIX MTPUBEICHBI HUXE, HAUOOIIbINAs KOHIIEHTpAIHs XJaopua-uouos CI?
a) KCI;
6) BaCly;
B) A1Cl3;
r) KCIO:s.
5. Kakas napa noHOB, pOpMyJIbl KOTOPBIX IPUBEIEHBI HUXKE, yUaCTBYET B 00pa30BaHUU OCaJKa
[PU CIMBAHUK BOJHBIX pacTBOpoB kapbonaTa kanus KoCOs u xmopuaa kanpius CaCly:
a) K" u CI;
6) K" u Ca®*;
B) Ca®" u CO3%;
r) CO2% u CI.
6. Kakoe u3 MOJIEKYJISIpHBIX ypaBHEHUH, CXEMBbI KOTOPBIX MPUBEICHBI HIKE, COOTBETCTBYET
nounomy NO2” + H* — HNO:z:
a) KNO; + Ca(OH)2
6) KNO2 + HCI
B) HNO2 + KOH
r) KNO2 + NaHCO3
7. YKaXuTe cCXeMy HEOCYIIECTBUMON B BOJJHOM PacTBOPE PEAKITUU:
a) K2CO3 + Ba(OH); —;
6) Na.CO3 + HCI —;
B) A1(OH)3 + NaOH —;
r) KCI + NaNO3z —.
8. KakoBa maccoBasi 10711 THAPOKCHIA HATPUS B pACTBOPE, MOTyYEHHOM pacTBOpeHueM 2,3 T
NaOH B 100 r BojbI (OTBET 1aTh % C TOYHOCTHIO J0 THICSYHBIX JIOJICH):
a) 2,300;
6)2,250;
B) 3,910;
r) 2,248.



9. Paccuuraiite Maccy pactBopa cyinbdata Meau (II) ¢ maccoBoit noneir CuSO4 8% u maccy
BO/JIbI, KOTOpBIE HAJI0 CMEIIaTh, 4T00BI MoyduTh S00 I pacTBOpa ¢ MaccoBOM 1oJei cynbhaTa
menau (1) 2%:

a)375u125r;

0) 125u375T;

B) 40 u 460 1;

r)8u 100r.

10.Yemy pasubl pH u pOH pacTBOpa, KOHIIEHTpAIUs HOHOB BOJOPOJA B KOTOpoM pasHa 107
MOJIB/JI:

a)4u l0;

0) -4 u -10;

B)4 u 4;

r) 10 u 4.

TECT 4

1. MounsiiibHast KOHIIEHTpAIUs (MOJSUIBHOCTD, Cr) — 3TO:

a) OTHOIIIEHHE MACChl PACTBOPEHHOTO BellecTBa (T) K 00beMy pacTtBopa (J1);

0) OTHOLIEHHE KOJIMUYECTBA PAaCTBOPEHHOTO BelllecTBa (MOJIb) K 00111el Macce pacTBopa (T);

B) OTHOILIEHHE KOJIMYECTBA PACTBOPEHHOTO BEIECTBA (MOJIb) K MAaCCEe pacTBOPUTENS (KT);

') OTHOIIIEHHE MacChl PAaCTBOPEHHOTO BEIIeCTBa (I') K Macce pacTBOpUTENs (KT).

2. Ot xakux (akTOpOB 3aBUCUT PACTBOPUMOCTH ra30B B BOJIE:

a) 1aBJICHHUS;

0) mpUpoJIbI ra3a;

B) TEMIIEPATYPBbL;

') CKOPOCTH IPOMYCKaHUS ra3a B BOAY MPU HEU3MEHHOM BHEIIIHEM JIaBJICHUU.

3. Ilpu aucconmanyy Kakux 3JEKTPOJIUTOB B KAUeCTBE OTPHUIIATEIHHO 3apSIKEHHBIX HOHOB

00pa3yroTCs TOJIBKO TUAPOKCHI-HOHBI:

a) Boga HoO;

0) runpoxcua kamust KOH;

B) xsopun runpokcomaraust MgOHCI;

r) runpooptodocdat ammonus (NHz)2HPO4.

4. Kakue pakTopbl BIUSAIOT HA CTETIEHb AIEKTPOJUTUUECKON JUCCOLUALIN:

a) MpUpoJia pacTBOPUTEIIS;

0) mpupo1a paCTBOPEHHOTO B BOJIC BEIIIECTBA;

B) KOHIIEHTpAIUs PACTBOPEHHOI'O B BOJIE BEIIECTBA;

r') 00beM PEaKIIMOHHOTO COCY/Ia.

5. VKaxuTe OTBET, KOTOPBbI OTpakaeT OmpeiesieHHe pPacTBOPUMBIX OCHOBaHHMH B CBeETE

TEOPHH IEKTPOITUTUICCKON TUCCOITUAIIHN:

a) CIIOXKHBIE BEIIECTBA, CO/IeprKaIlie TUAPOKCH I-HOHBI;

0) AIEKTPOJIUTHI, 0OOpa3yIONTUE IPHU IUCCOIMAIINNA HOHBI METAJIJIa ¥ TUIPOKCHI-HOHBI;

B) CJIOXKHBIE BEIIECTBA, PEArHPYIOLIHE B BOJHBIX PACTBOPAX C KUCIOTAMU;

T') DJIEKTPOJIUTHI, 0Opa3yIOIINe MPH TUCCOIMAIMU B BOJHBIX PACTBOPAaX B KaYeCTBE aHHMOHOB
TOJIBKO THJIPOKCUI-UOHBI.

6. Kakoe cokpaiieHHOE MOHHOE ypaBHEHHE OTBEYAeT B3aWMOJICHCTBHIO BOJHBIX PAacTBOPOB
KHCJIOTHI M1 OCHOBaHMS (peaKkLUu HeUTpaIu3alun):

a) NHs" +OH™ — NH3? + Hz0;

6) HCOs” +OH™ — CO3z> + H0;

B) H" + OH — H0;

r) COs> + 2H* — CO21 + H20.

7. Kakas napa noHOB, pOpMYJIbl KOTOPBIX PUBEEHBI HUXKE, yIaCTBYET B 00pa30BaHUU OcaiKa
npu clIMBaHUM pacTBOpoB HUTpara Oapus BaNOs u cynbdara xanus K2SOas:

a) Ba? u NO3 ™ ;



6) Ba®" u SO%;

B) K" u NOg3;

K* 1 S04,

8. CKOIbKO TpaMMOB THAPOKCHIA HATPHUS HEOOXOAMMO Il IPUTOTOBJICHHS 4 JI pacTBoOpa C

maccoBoit goseit NaOH 12% u rutotHocThio p = 1,37 v/Mi:

a) 480,8;

0) 120,4;

B) 542.,9;

r) 657,6.

9. Heobxomumo pazbaButh 400 T pacTBOpa CEpHON KHCIOTHI (MaccoBast 1oiist 95%) Booi 110
koHIeHTpanuu 19%. CKONBKO Ui 3TOr0 IMOHAIOOUTCS JIMTPOB BOJBI M CKOJBKO
KHJIOTPAMMOB TTOJIYYHUTCS Pa30aBICHHON KUCIOTHI:

a) 1,6 mu 2 kr;

6) 1600 Mt 1 2000 T;

B) 600 M1 1 380 T;

r) 0,8 1u 1000 1.

10. Beruuciuts pH pacTBopa, B koTopoM KonnerTtpanus [OH ]-uonoB (Moins/m) pasua 6,5-10°°:

a) 7,18;

0) 12,9;

B) -8,82;

r) 8,82.

BapuaHTbI TeCTOB 0 pa3jieny
OKucaumenbHo-60ccmanosumenbvHvle NPOYeccol. INeKmpoXumMuiecKue npoyeccol
6 a1ekmpoaumax. Koppo3zusa u 3awguma om xoppo3uu.

TECT 1

1. Xumudeckue peaxkiuu, MPOTEKAIOIIHe C W3MEHEHHWEM CTEeTNEeHH OKHCICHHS DJIEMEHTOB,
BXOJIAIIUX B COCTAB PEarupyomnuX BEIIECTB, HA3bIBAIOT:

a) KHHETUYECKUMU;

0) CTEXHOMETPUUECKUMU;

B) HOHHBIMU;

T') OKUCITHTEIFHO-BOCCTAHOBUTEITHHBIMHU.

2. OKHCTUTENb — 3TO aTOM, MOJIEKYJIa U HOH, KOTOPBIH:

a) YBEIIMYUBAET CBOIO CTETICHb OKUCIICHUS;

0) MpUHUMAET DIIEKTPOHBI;

B) OKUCIISIETCS,

T') OT/Ia€T CBOU AJIEKTPOHBI.

3. B kakoM coeTMHEHUH CTETIeHb OKUCIICHHS MapraHila MaKCUMaJIbHA:

a) MnQOg;

0) HoMnOg;

B) NaxMnOy;

r) KMnOg.

4. Kakue corictBa B OBP mpossisier noaua-uon (I):

a) TOJIBKO OKUCITUTEIS;

0) HU OKHCITUTEINSI, HU BOCCTAHOBUTEIIS;

B) TOJIbKO BOCCTAHOBHTEJIS,

T') U OKUCIIUTEJNSI, U BOCCTAHOBUTEISL.

5. B kakux psjax BeliecTBa MEePeUrCIICHBI B MOPSIKE BO3PACTaHUS OKHCIUTEIIBHBIX CBOMCTR:

a) xyop, 6pom, GTop;

0) 6pom, xy0p, GTOP;

B) cepa, BOJIOPOJI, KUCIOPO;



T) YIJIepo1, a30T, KUCIOPOI.
6. Yxaxute cxembl OBP:
a) SiH4 + O2 — SiO2 + H20;
0) FeO + P — Fe + P20s;
B) KOH + CO2 — KHCOs3;
r) HZO —> H2 + O2.
7. YKaXuTe cXeMbl IIPOLECCOB OKUCIICHHUS:
a) PO4* +2H" — H2POq;
6) NHz — NOg;
B) 20 — 03°;
r) SO3%” — H2%S.
8. st OBP, npoTekaromeii mo cxeme
Mg + HNO3 — Mg(NO3)2 + N2+ H20,
VKQXHUTE 3HAYCHHUS CTCIICHEH OKHCIICHHS 3JIEMEHTAa OKHCIUTENS 10 M T0Cie peaknuu (B
BOCCTaHOBJICHHOU (opme):
a) 0 no u +5 mocre;
0) +5 no u +2 mocie;
B) 0 mo u +2 mocre;
r) +5 mo u 0 mocie.
9. lnsg peakmuu TMOJy4YeHHs OpoMa TIpW B3aWMMOICWCTBHM IEPMaHTaHaTa Kaldsg U
OpoMOBOAOPO/IA IO CXEME
KMnOs + HBr — Brz + MnBr, + KBr + H.O
YKaXXHUTE, CKOJIbKO MOJIb BOCCTAHOBUTEJSI PACXOAYETCS Ha 2 MOJIb OKHCIIUTEIIS:
a) 16;
0) 10;
B) I;
r) 8.
10. Koa¢dunmeHTs! ieper OKUCIUTEIEM H BOCCTaHOBUTEIeM B ypaBHeHnn OBP
P + HCIO3 + H.O — H3PO4 + HCI:
a)6u9;
0) 1 u2;
B) S u 6;
r)6mus.

TECT 2

1. JIro0ast OKMCIUTETHLHO-BOCCTAHOBUTENbHASI pEaKIusl BKIIIOYAET JIBa IIpolecca:
a) TUJPOJIN3 U IUCCOLUAIINIO;

0) MOHU3AITUIO U JUCCOIHAIIHIO;

B) OKHCJIEHUE U BOCCTAaHOBIICHUE;

T') BbIJIEJIEHUE U MOTJIONIEHUE TETIJIOTHI.

2. BoccTaHOBUTEIB — 3TO aTOM, MOJIEKYJIa UM HOH, KOTOPBIH.

a) YBEJIMUMBAET CBOIO CTETIEHb OKUCIICHHUS;

0) IpUHUMAET JIEKTPOHBI;

B) OKUCIISICTCS,

I') OTAaeT CBOU IEKTPOHBI.

3. OrMetbTe HOPMYITBI COCTMHEHUH C OIMHAKOBOM CTENICHBIO OKUCIICHUS a30Ta!

a) MgsNz;

0) NO;

B) NO2;

r) NHs.

4. OtmetrbTe (POPMYIIBI HOHOB, COJIEPKAIIUX ATOMBI CO CTETICHBIO OKUCIICHHS +4:
a) COs>



6) PO4*;
B) NO;
r) MnOa.
5. YKaxuTe XUMHYECKHE 3HAaKU OJIIEMEHTOB C TIEPEMEHHON CTENEeHbIO OKHUCIICHHS B
COEMHEHUSX:
a) C;
0) K;
B) N;
r)F.
6. B kakux mapax o0a BemecTBa, (GOpPMYNIBI KOTOPHIX MPHUBEACHBI HWXXE, MHPOSBISIOT
JIBOMCTBEHHbIE OKUCIIUTEIbHO-BOCCTAHOBUTEINIbHBIE CBOMCTBA:
a) KMnOs u SOg;
6) S u HNO;
B) SO2 u N2Og;
r) H20 u K2Cr207.
7. Yxaxute cxembl OBP, B KOTOpBIX BOZa ABJISIETCS OKUCIUTEIEM:
a) CaO + H20 —;
0) H20 + Cl2 — HCI + HCIO;
B) K+ H20 —;
r) KH + H20 —;
8. Ilpu momajgaHuu KeNe3HOM CTPYXKKH B CHJIBHO HArpeTyr0 KOHIIEHTPUPOBAHHYIO CEPHYIO
KHCJIOTY BO3MOXEH MPOIEeCC:
a) Fe + HoSO4 — FeSO4 + Ho;
0) Fe + 2H>SO4 — FeSO4 + SO» + 2H,0;
B) JKEJIe30 IaCCHUBHPYETCS KOHLEHTPUPOBAHHON CEpHOM KHUCIOTOM, MO3TOMY peakuus He
MIPOUCXOTUT;
r) Fe + 6H2SO4 — Fe2(S04)3 + 35S0, + 6H20.
9. CkosbKkO MOJIb pa30aBICHHON a30THOM KUCIIOTHI PaCXOAYeTCsl IPH OKUCICHUH 3 MOJIb MEIH
0 cXeMe
Cu + HNO3z — Cu(NOs)2 + NO + H20:
a) 8;
0) 2;
B) 4;
r) 6.
10. Vxaxure cymmy ko3¢ dunmentoB B ypaBueHun OBP, npotekaromieii no cxeme
Kl + KBrOs + HCI — |, + KBr + KCI + H>0.
Koadduunent «1» Takxke cienyer yaUThIBaTh:
a) 18;
0) 26;
B) 24;
r) 13.

TECT 3
1. OKI/ICJ’II/IT&J’IBHO-BOCCTaHOBI/ITeJ'II)HI)IMI/I Ha3bIBAKOTCA peaKHI/II/I, HpOTeKaIOU_[I/Ie:
a) ¢ U3MEHEHHEM CTENEHU OKHCIIEHHUS DJIEMEHTOB, BXOMSIIMX B COCTaB PEardpPyIOLINX
BEIIIECTB;
0) ¢ BBIZICIICHUEM JIMOO TIOTJIOMIEHUEM TEeILIOTHI;
B) JI0 KOHIIa;
r) ¢ u3MeHeHnueM pH cpensl.
2. CreneHb OKMCICHHS — 3TO:
a) OTPHIIATENIbHBIN JOrapru(M KOHIICHTPALUU HOHOB OKHCIUTENS B paCTBOPE;



10.

0) yCIIOBHBII 3aps]] 2JIEMEHTA B COEIMHEHUH, BEIYUCIICHHBIN UCXO0/15 U3 IPEIOI0KEHUS, YTO
COEMHEHHUE COCTOHUT TOJIBKO U3 NOHOB,;
B) 4MCJIO, OKA3bIBAIOLIEE, CO CKOJbKUMHU OJHOBAJCHTHBIMU aTOMAMU MOKET COCIUHUTHCS
aTOM JIaHHOTO DJIEMEHTA;
I') YCIIOBHBIH 3apsi/i 37IEeMEHTa B COEJUHEHNH, BEIYMCICHHBIN NCXO0/Is1 U3 IPEIIOJI0KEHUS, YTO
BCE CBSI3U B COCTUHCHUN — KOBAJICHTHBIE.
Kakue coenuHeHNs B peaklusax ¢ APyrUMH BEIECTBAMU MPOSIBIIAIOT TOJIBKO OKUCIUTEIbHbIE
CBOMCTBA:
a) nepmanranat kanus KMnOyg;
6) nuxpomar Hatpust Naz2Cr207,
B) HiomoBoaopoa HI;
r) azotHas kuciaora HNOs.
B kakom psny BemecTB, (OpMyJibl KOTOPBIX INPHUBEAEHBbI HIXKE, CTEHNEHb OKUCIICHUS
KHCJIOPO/Ia BO BCEX COCTUHEHUSAX paBHA -2:
a) H>O, Ca(OH), OF;;
0) NO, SOs, H20y;
B) SO2, H3POg4, Fe304;
r) KOz, P20s, CI20.
VKaxuTe XUMHUYECKHE 3HAKM DHIIEMEHTOB C IIOCTOSHHOW CTENEHbIO OKHUCICHUS B
COCMHEHUSIX:
a) C;
0) K;
B) N;
r)F.
Kaky1o poiib B OKHCIIMTEIBHO-BOCCTAHOBUTEBHBIX PEAKIIMAX UTPAET CYIbPUI-HOH S
a) TOJBKO BOCCTAHOBUTEIIB;
0) TOTBKO OKUCITUTEb,
B) M OKHCITUTEIh, U BOCCTAHOBUTEITD;
I') HE MPOSBISET OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB.
B kakoii peakiium cTeneHb OKUCICHUS U3MEHSIOT aTOMBI OJTHOTO M TOTO )K€ DJIEMEHTa!
a) NHsNO3 — N20 + 2H:0;
0) 2KCIlO3 — 2KCI + 302;
B) 3Fe + 20, — Fe30y;
r) 2NH3z — N2 + 3Ha.
Jlna OBP, nporekaromieii o cxeme
MnO; + Oz + KOH — K>2MnO4 + H20,
YKa)KUTE, CKOJIBKO MOJIb BOCCTAHOBHUTEISI PACXOyeTcst Ha 1 MOJIb OKUCIIUTEIA:
a) 1;
0) 2;
B) 4;
r) 10.
VYkaxute 3HaueHue koxpduiuenTa npu BoccraHosurene B OBP, npoTekaromiei no cxeme
Caz(P0Os)2 + C + Si0O2 — CaSiOz + P + CO:
a) 1;
0)5;
B) 3;
r) 2.
Vkaxute cymmy koddduumentoB npu ¢opmynax Bcex BemiectB B ypaBHeHuun OBP,
IIPOTEKAIOLIEH 10 CXEME
H>S + Br, + HoO — H2SO4 + HBr.
Koadduuument «1» Takxke cienyer yIUThIBaTh:
a) 18;



0) 16;
B) 8;
r) 35.

TECT 4

1. MetoJ 37eKTpOHHOTO OalaHca OCHOBAH Ha IpaBUIIE;

a) B JAHHON pEaKIMHM YUCIIO AJICKTPOHOB, OTJAAHHBIX BCEMH YacTUIIAMH BOCCTAHOBUTEIEH,
BCET/Jla paBHO YHCITY 3JICKTPOHOB, MPUCOEANHEHHBIX BCEMH YaCTUI[AMH OKUCIUTENCH;

0) B NaHHOW pEaKIMH YHUCIO 3JCKTPOHOB B JICBOW WM TPABOW YACTAX YpAaBHEHHS BCET/a
OJIMHAKOBO;

B) B JIaHHOW pEAKIUH YHCJIO SJCKTPOHOB, OTIAHHBIX BCEMH YACTHIIAMU BOCCTAHOBHTEIICH,
BCErJa paBHO YHUCITY MPOTOHOB, IPUCOSAMHEHHBIX BCEMH YaCTULIAMH OKUCIIUTEIICH;

I) Tpolecc OTIauu D3JCKTPOHOB BCETJAa COMPOBOXKIACTCS BBIIEICHUEM SKBHBAJICHTHOTO
KOJINYECTBA TETLJIOTHI.

2. Tlpotiecc OKUCIICHUS — TO MPOLIECC:

a) IPUCOETUHEHUS aTOMOM, MOJICKYJION UM HOHOM 3JIEKTPOHOB;

0) oTAaYM aTOMOM, MOJIEKYJIOW WM HOHOM AJICKTPOHOB;

B) 3JICKTPOHHO-MOHHOTO OasiaHca,

T') Iepexo0/1a IIEKTPOHOB BO BHEIIHIOKO IICTTh.

3. Yxaxute cxembr OBP:

a) Sg — 4Sy;

0) anmmas — rpadur;

B) MNO4> — MnQO4?%;

r) H202 — Oz + H20.

4. Kakoe coeTMHEHHE B PEaKIUAX C IPYTHMHU BEIIECTBAMH MOKET OBITh TOJIBKO OKHCIUTEIICM:

a) ammuak NHs;

0) okcup ceunia (IV) PbO2;

B) runoxyoput kanus KCIO;

r) xsopu xesesa (II) FeClo.

5. Kakue coenuHeHHS TIPOSIBIISIIOT — JIBOMCTBEHHBIE  OKHCIIHTEIBHO-BOCCTAHOBUTEIHHBIE
CBOMCTBA:

a) muxpomar kanus KoCr207;

0) oxcua mapranna (IV) MnOg;

B) cepuuctas kuciora H>SOs;

r) a3otHas kuciaora HNOs.

6. Mex1y KakuM# BellecTBaMu HEe MOXKeT mpoTtekaTh OBP:

a) cepoBoopoa u noxoogopos (HaS u HI);

0) cepoBomopon u okcun cepsl (1V) (HoS u SO»);

B) azoTHas u cepHast Kucinotsl (HNO3 u H2SOgy);

r) a3otHas kuciora u cepa (HNOsz u S).

7. CteneHn OKMCIIEHHS KUCIOpoja B MojekyisipHoM kuciopoae (O2), Boge (H20), nepexucu
Bogopoaa (H202) u okcuye dpropa (OF2) cOOTBETCTBEHHO paBHBI:

a)0,-2,-2u+1,

0)0,-2,-1u+2;

B) -2, -2, -1 u +1;

1 0,0,-2u-2.

8. s OBP, npoTekaromeii no cxeme

Mg + HNOz — Mg(NO3)2 + NHsNO3 + H20,
YKQKUTE 3HAUCHHUS CTENEHEH OKHUCIICHHUs SJEMEHTa OKUCIHUTENs J0 U TOCie peakuuu (B
BOCCTAaHOBJICHHOU (opMme):
a) +4 no u +5 nocie;
0) +5 no u +5 mocie;



B) +5 10 u -4 moce;
r) +5 no u -3 nocrne.
9. Jlns peakiyu MOJMYYCHHs XJIOpa MPH B3aMMOJCHCTBHM TUOKCHIA MapraHia ¥ COJISTHOM
KHCIIOTHI TI0 CXeMe
MnO; + HCI| — Cl» + MnCl, + H>0,
YKaXXHTE, CKOJIBKO MOJIb BOCCTAHOBUTEIISI PACXOAYETCS Ha | MOJIb OKHCITUTEIIS:
a) 2,
0) 4;
B) 6;
r) 8.
10. VYkaxure cymmy kodhduimenToB npu dpopmynax Becex BemectB 11 OBP, mporekaromeit
o cxeme
HCI + CrOz — Cl, + CrClsz + H20:
a) 14;
0) 17,
B) 25;
r) 11.

TECT 5
1. TIporecc BOCCTaHOBIIEHHS — 3TO MPOIECC:
a) MPUCOEINHEHHS aTOMOM, MOJIEKYJION MK HOHOM DJIEKTPOHOB;
0) oTIauM aTOMOM, MOJICKYJION MM HOHOM 3JIEKTPOHOB;
B) DJICKTPOHHO-HOHHOTO OajlaHca;
T') IePEeX0/1a MICKTPOHOB BO BHEIIIHIOKO I1CTIb.
2. Kak u3meHsieTcs cTerneHb OKUCIICHUS JIEMEHTA MPU OKUCIICHUU:
a) TOBBIIIACTCS;
0) MOHMXKAETCH;
B) ocTaetcst 0€3 N3MEHEHHS;
') MOJKET KaK MOBBIIMIATHCS, TaK U MOHIKATHCS.
3. PaznmuyaroT cieayroniie THITB OKHCITUTEIbHO-BOCCTAHOBUTEILHBIX PEAKITHIA:
a) oOMeHa, pa3IoKeHUs U COCTUHEHUS;
0) MOJIEKYJISIpHbIE, HOHHBIE U 3JIEKTPOHHBIE;
B) MEXXMOJIEKYISIPHbIE, BHYTPUMOJICKYISIPHBIC U AUCIIPOIIOPIIMOHUPOBAHUS;
r) aTepudUKaIy, HEHTPATU3AIUU ¥ CAMOOKHUCIICHUSI-CAMOBOCCTAHOBIICHUSI.
4. Kaxue npo1iecchl SBISIFOTCS OKHCIUTENbHO-BOCCTAHOBUTEIBHBIMHU:
a) cuate3 ammuaka: Ha + N2 — NHg;
0) ramenue u3Bectn: CaO + H2O — Ca(OH)y;
B) o0xwr nuputa: FeS; + Oz — Fe203 + SOz;
r) ruaposin3 xyaopuja sxeresa (11):
FeCls + H2O —> Fe(OH)Cl2 + HC1.
5. BriGepuTe mporecchl OKUCICHUS:
a) Cr(OH)s + 50H" — CrOs* +4H,0;
0) ClIO2 + 20H  — ClOs +H20;
B) Zn02% + 2H20 — Zn?* + 40H;
r) HPOs* + H* — H2POy.
6. AHHMOH KaKOW KUCJIOTHI 00JIagaeT TONBKO OKHUCIUTEILHBIMUA CBOMCTBAMU:
a) azotuctoii: NOy;
0) nogoBo10poHOM: T
B) azotHoi: NO3’;
r) 6poMOBOIOpOAHOI: BI".
7. Crenenu okucieHus xyopa B xsaopoBogopoae HCI, monexymnsipaom xmope Clz, 6eprosieroBoit
coiu KCIO3 u xnoproit kuciaore HClIO4 cOOTBETCTBEHHO paBHBL:



a)-1,0,+5u+7;

0)-1,0,+7 u +9;
B)—1,—1,+3 u +4;
r)-1,0,-2u-3.

8. s OBP, npoTtekaromeii mo cxeme
Ca + HNO3 — Ca(NOs3)2 + N2O + H>0,
YKaXUTE 3HAUCHUS CTEIIEHEH OKHCIICHMS 3JIEMEHTAa OKHCIUTENs 10 M Tocje peakuuu (B
BOCCTaHOBJICHHOU (hopMme):
a) +5 mo u +5 moce;
0) +5 mo u +2 mocie;
B) 0 1o u +2 mocue;
r) +5 1o u +1 mocie.
9. KoadduireHTs nepesr OKUCIUTEIEM H BOCCTaHOBHTENIeM B ypaBHeHUH OBP:
HI + H,SO4 — 12 + H2S + H20:
a)2u2;
0) 1 u2,
B) l u6;
r)luS8.
10. Vkaxute cymmy koadduimenToB npu Gopmynax Bcex Beuiects st OBP, nporekaromieii mo
cxeme
Fe + HNOs — Fe(NOz)3 + NO + H20.
KoadduumenT «1» Takxe ciaenyer yIUThIBATD:
a)5;
0) 6;
B) 9;
r) 7.

4.3. lIpumepHbIe TeMbl pedepaToB
1. OKo0rNs ¥ TOKCUKOJIOTHSI METAJUIOB.
2. KpyroBopoT a3oTta, cepsl, BOJbI, YIJIEKUCIIOrO ra3a B IpUpo/IE.
3. Tspkenble MeTaUIbI, UX MOJIb3a U BpeJl, OMOJIOTHYECKHE 3HAUCHHE.
4. Bona, e€ cBOMCTBA, 3HAUEHHUE B MPUPOJIE U TEXHOCPEPE.
5. CrouHbIe BOBI, METOABI UX OUUCTKH.
6. YTuinsanusi 0TX0A0B IPOMBIIIJIEHHOT'O TPOU3BO/ICTBA.
7. 3amnTa okpyxaromen cpenbl. OUncTKa JBIMOBBIX Ta30B: XMMHYECKHH, MEXAaHWUYECKUN H
JPYTU€ METOJBI.
8. Peakmum oxucnenus azotra (1) B oxcun (IV). IlpeBpamieHuss 030Ha B KHUCIOPOJ U
B3auMmozeiicTBus okcuaa azora (II) ¢ ozonom. OzonoBbie nbIpel. [IpsiMoe Bo3melcTBHE
KOCMHUYECKOTO U3JIy4YEHHUsI HA OKPYKAIOILYIO CPENy.
9. XuMHueckoe paBHOBECHE B MOPCKOH BOJE C y4aCTHEM PAcTBOPEHHOIO YIJIEKHCIIOTO Tasa.
Kapbonarnas OydepHas cuctema MUpPOBOTo OKeaHa.
10. buoxumMuueckue KpyroBOpoThl BEIIECTB B OKPYKAIOIIEN Cpelie, KpYyrOBOPOT YIJIepOa.
11. AnprepHaTuBHBIE HICTOYHHUKH 3HEPTUHU, UX 3HAYEHHUE U IPUMEHEHHUE.
12. 3arpsi3aenue Bo3ayxa, [I/IK 3arps3HArOmMX BEMIECTB, ITYTH PEMICHNS SKOJOTHYECKHX 3aa4.
13. 3arpsasnenue Bogasl, [IJIK 3arpsA3Hsromuyx BEMECTB, MYTH PELIEHHUS KOJOTUYECKUX 3a1a4.
14. Tspxenble METaJUIbI, UX TIOJIb3A U BPEI.
15. CBuHel, Kak PKOTOKCHKAaHT, MICTOYHMKH IOCTYIUIEHUsI €r0 B OKpykamwulyto cpeny, [IJIK
IIyTH PEIIEHNs SKOJOTUYECKON 3a/1a4n.
16. HedTp kak 3arps3HUTENb BOJbI, CIIOCOOBI OUUCTKU BOJIBI OT HEPTSIHBIX 3arpsI3HEHHM.
17. ®ocdaTel, X TIOJIb3a U BPEI, TyTH PEIICHUS YKOJIOTHYCCKOM 3a1auH.
18. HutpaTsl, UX MoJib3a U BpE, IyTH PELIECHUS 3KOJOTNYECKON 3a1auH.
19. Tspxenble MeTaIbl, CIOCOOBI OYMCTKH CTOYHBIX BOJ OT TSKEJIBIX METaJUIOB.



20. TBepabIe MEHBI: TOJYYCHUE, CBOMCTBA M 00IACTH UX TPUMEHCHUS.
21. IIBeTHbIE CTEKIA: TOIyYE€HUE, CBOWCTBA U 00JIaCTH MPUMEHEHUSI.

22. DMaJd: ojy4YeHrne CBOMCTBA U 00JIaCTH TPUMEHEHUS.

23. CruiaBbl: IOJTy4YEeHUE, CBOMCTBA U 00JIACTH TPUMEHEHHSI.

24. KoHCTpYKIIMOHHBIE MaTepHalIbl U 0€30MaCHOCTh TEXHOJIOTMYECKUX PONU3BOJICTB.

25. T'uncoBble BSOKYIIME: MOJMYyYCHHE W3 NPUPOAHOTO CHIPbS W MPOMBIIUICHHBIX OTXOOB,
CBOMCTBa M 00JIACTH IPUMEHECHHS.
26. Marne3uasnbHbIe BSDKYIIHUE: TOJIyYeHHE U3 IPUPOTHOTO CHIPhS U POMBIIIIJICHHBIX OTXO/I0B,
CBOMCTBa M 00JIaCTH IPUMEHCHHUS.

27. HaHOTEXHOJIOTHH B IPOU3BOJICTBE HOBBIX MATEPHAJIOB.

28. Hanomarepuasbl U 0XpaHa OKpY>KaroIIel Cpeibl.

29. IlepcriekTHBBI pa3BUTHSI HAHOTEXHOJIOTUH.

4.4 MHoOroBapMaHTHbIEe pacyeTHbIE 3a1a4H

Pa3zpen

TepMoxumusi. JIeMeHTHI

paBHOBecHeE.
1. Jna 3agaHHOM XMMHYECKOM peakluu BBIIULINTE W3 CIHPABOYHMKA HEOOXOAMMYIO MJIs

pacuetoB uHopMarmro: AtH 208, S°208, AfG°20s. (20 Gannos)

XHUMHYeCKOM

TEPMOAUHAMHUKU. XumMHu4yeckoe

Hcxonnble JaHHBIE K 321a4aM

Tabnuya 1
Bapuant | YpaBHeHue peakuuu Bapuant | YpaBHeHue peakuuu
1 2S502(1) + O2(r) = 2S03(1) 16 HoS(1) + Cla(r) = 2HC1(1) + S(k)
2 CH,(r) + H20O(r) = CO(r) + 3H2(T) 17 2CO(r) = C(rpadur) + CO2(1)
3 Fe(x) + HoO(r) = FeO(x) + Hy(r) 18 Na2(r) + O2(r) = 2NO(r)
4 PCls(F) + Cl?_(F) = PC|5(r) 19 CH4(I‘) + HZO(F) = CH3OH()K) + Hz(r)
5 COCl,(r) = CO(r) + Cla(1) 20 C2Hy(r) + Ho(r) = C2Hs(1)
6 Fe(x) + CO2(r) = FeO(k) + CO(r) 21 CO2(r) + Hao(r) = CO(r) + H20(T)
7 Ha(r) + Io(r) = 2HI(r) 22 N2(r) + 3H2(1) = 2NH3(r)
8 N204(r) = 2NO>(r) 23 2H>S(r) + O2(r) = 2H20(r) + 2S(k)
9 CO(r) + HoO(r) = COy(r) + Ha(T) 24 Fe203(x) + 3Ho(1) = 2Fe(x) + 3H20(T)
10 MgCO3(x) = MgO(x) + CO2(r) 25 CO2(1) + 4H>(r) = CHa(1) + 2H>0(1)
11 CO(r) + Cly(r) = COC12(r) 26 2NO(r) + O2(r) = 2NO2(r)
12 FeO(x) + CO(r) = Fe(k) + CO2(x) 27 Cla(r) + 2HI(r) = I2(r) + 2HC1(1)
13 2HI(t) = Ha(r) + In(1) 28 CaCOs(k) = CaO(k) + CO2(r)
14 SO2(r) + NO2(r) = SO3(r) + NO(T) 29 I2(x) + HoS(r) = 2H1(1) + S(K)
15 4HC1(1) + O2(1) = 2ClI2(r) + 2H20(1) | 30 MgO(k) + CO2(r) = MgCOs(k)

2. CauTast, 9TO CTaHJAAapPTHBIC YPHTAJIBINS U SHTPOIHS PEAKIIUU HE 3aBUCAT OT TEMIIEpaTypFhI,

paccuutaiite ArH 208, ArS°208 (20 6annoB)

3. Onpenenurte, Kakoi U3 (PaKTOPOB, YHTATBITUI WM SHTPOIHMIHBINA, CTOCOOCTBYET

CaMOMPOM3BOJILHOMY MPOTEKaHHIO peakiu. (20 6aynoB)

4. Paccunraiite sHepruto ' m66ca peakiuu 1syms cnocodamu. Ha ocHOBaHMM 1TOJTy4€HHOTO
3HayeHus1 ArG°298 crienaiiTe BEIBOA O BOBMOKHOCTH CAMOIPOU3BOJIBHOIO MPOTEKAHUS
rpolecca B MPsSIMOM HAIpaBJIEHUH MIPH CTaHIAPTHBIX COCTOSIHUSIX BCEX BEILIECTB,
y4JacTBYIOIIMX B peakiuu, U remneparype 298 K. (20 6annoB)

5. PaccuwmraiiTe Temmeparypy, pu KOTOPO paBHOBEPOSATHBI 00a HampaBieHus peakuun. (20
6annoB)




Pasgesn DueMeHTBI XHMHMYeCKOH KHHeTHMKH. KHHeTHMKa TreTeporeHHbIX MPOLECCOB.
Karamms.
1. 3anuinTe KHHETHYECKOE YpaBHEHUE, ONPEEIUTE OPSAIOK 3JIEMEHTapHONW OTHOCTOPOHHEH
peakuy U pa3MEepHOCTh KOHCTAHTHI €€ CKOPOCTH. (25 OaioB)
2. Ucnonb3ys 3HaYCHHUS Vo (HaYalibHast CKOPOCTh peakiuu mpH 1'1) ¥ Coa (HavambHast
KOHIIGHTpalUs BellecTBa A), ONpeIeTUTE KOHCTAHTY CKOPOCTH U TIEPHUO/I MOIYIIPEBPAILICHHS
nipu T'1.(25 6amnoB)

Hcxonnbie JaHHBIE K 321a4aM

Tabnuya 2

Ne Peakmusa Con, MOIIB/TT | Ty, °C Vo, MOJIB/JIT *© | C1H1 MOJIB/JI | E,, AE; | Tg, °C

BapHaHTa c k/[>x/MoIB
1. A—B 0,3 10 1,2-10* 0,1 67 -17 69
2. 2A—B+C+2D 1,2 41 1,44-10°° 0,2 101 +19 72
3. 3A—2B 2,4 18 8,3-10° 0,4 72 -12 89
4, 2A—B+2C 0,8 32 6,32:10°° 0,1 138 +22 78
5. A—B+2C+D 1,9 12 4,56-107 0,6 231 -31 93
6. 2A—B 1,3 16 2,21-10°° 0,3 83 +17 87
7. A—B+2C+D 2,1 9 4,62-10° 0,7 103 -33 66
8. 3A—B+C 0,6 39 3,02:10°° 0,02 236 +24 91
9. A—B+C+2D 1,5 43 3,75-10°8 0,9 94 -14 95
10. 3A—B 0,9 26 2,11-102 0,1 58 +52 86
11. A—B+C+2D 2,0 52 1,4-10°° 0,8 102 -22 94
12, 2A—2B+C 0,7 4 9,8-10* 0,3 197 +13 73
13. A—2B 2,8 29 5,88:10°° 0,9 97 -27 85
14, 3A—B+C+D 14 12 8,23-10°° 0,06 278 +22 92
15. 2A—B+C 2,6 5 1,22-102 0,5 147 -37 68

3. Ucnonb3ys 3Hau€HHe SHEPIUM aKTUBALMK peakuuu [ 4, onpenenure
MPEIPKCIIOHEHIINATBHBI MHOXHUTEIh B YypaBHEHHH AppeHunyca. Bo CKOIBKO pa3 H3MEHUTCS
CKOPOCTb peaKIy MPH MOBBIIIEHUH UM MOHWKEHUU SHEPTUM aKTUBALlMU Ha BennuuHy A Eq
npu 717 Caenaiite BBIBOJ O BIUSHUH YHEPTUN aKTHBALIMU HA BEIMYMHY CKOPOCTH PEAKIIHH.
(25 GannoB)

4. OnpenenuTe KOHCTAHTY CKOPOCTH peakiuu nipu T2. PaccunTaiite, BO CKOIBKO pa3
M3MEHUTCS HayalbHasi CKOPOCTh PEAKLUU MPH MOBBIIIEHUU TeMnepaTypsl oT 71 10 7.
Cnenaiite BBIBOJ] O BIUSHUU TEMIIEPATYpbl Ha BEJIMYMHY CKOPOCTH peakiuu. (25 0anioB)

Pa3nea PacTtBopbl. Peakuun B BOAHBIX pacTBOpax

1. U3 yetnIpex BemiecTB (cTonOIbl 1-4) Bamiero BapuanTa BEIOEPHUTE CHUITHHBIE U cl1abble
ANEKTPOJIUTHI U COCTaBbTE YPAaBHEHUE AMCCOLMAIIMY UX B BOJHOM pacTBope. Jlaiite
OTIpe/IeTICHUE CUIIBHBIX U CIA0bIX AJEKTPOIHUTOB. (15 GanoB)

2. B cTon6re 1a manbl MOJISIpHBIE KOHIIEHTPAIIMH JIJIs1 PACTBOPOB AJIEKTPOJIUTOB U3 cTOIONA 1.
3Hasi MOJISIPHYIO KOHILIEHTPALIUIO CBOETO PACTBOPA, ONPEAEIUTE MOJISPHYIO KOHLIEHTPAIUIO
SKBHUBAJIEHTA, MOJISIIBHOCTD, MOJIIPHYIO JIOJIF0, MACCOBYIO JIOJIFO BELIECTBA U TUTP PacTBopa,
MIPUHUMAsI €T0 TUIOTHOCTh paBHOMU eAuHMIle. PaccunTtaiiTe Maccy aNeKTpoauTa, He0OX0IUMYIO
11 ipuroTtosieHust 600 M1 pacTBopa ¢ MOJISIPHOM KOHIIEHTpanuen ctonbua 1a, mpuHUMasi ero
IJIOTHOCTDH paBHOM efaunwmIIe. (20 6anioB)

3. Paccuuraiite pH pacTBOpOB AJIEKTPOIUTOB U3 CTOJIONOB | ¥ 2 /ISl COOTBETCTBYIONIUX
KOHIIEHTpAaIlUi, MPUBECHHBIX B cToOax la u 2a. Iy pacTBopa CUIBHOTO SJIEKTPOIUTA
OTIpeIeNTuTE MOHHYIO CUJTy pacTBOpa U aKTUBHOCTh KaTHOHOB U aHHOHOB. /{111 pacTBOpa
CJ1a00T0 AIEKTPOIUTA PACCUUTANTE CTENIEHb AUCCOIMAIIMU IO CTPOTON U MPUOIMKEHHOM
¢dbopmynie OcTBanbia U cieaiTe BHIBOJ MO MOTYYEHHBIM 3HaueHUsIM. Hanummre BeipakeHue
JUTSE KOHCTaHT TUCCOIMAIIAHN CJIA00TO0 JIEKTPOIUTA TI0O BCEM BO3MOXKHBIM CTYIICHSIM U JTalTe
ompe/ielIeHue KOHCTAHThI Tuccoruanuu. (20 6aon)




Tabauya 3

Ne Bapuanra

HauMeHoBaHMe BellecTBa

KOHHeHTpa].[l/lﬂ BelIEeCTBA

1 2 3 4 la 2a 3a 4a
1 CsOH H,C,04 SrSO4 Na,SeO3 0,002 0,01 5-10° 0,03
2 HBr HOBr PbBr, NasBOs 0,02 0,04 5-10° 0,02
3 Sr(OH); HsBO3 Ag2Co04 KoS 0,003 0,02 5-10° 0,04
4 RbOH CH3;COOH Pbl, Pb(NO3), 0,004 0,08 5-10° 0,06
5 Ca(OH); HCOOH PbCl, Al>(SO4)3 0001 0,06 5-10® 0,02
6 H,SO, NH,OH BaCrO4 NaNO; 0,08 0,08 5-10® 0,03
7 LiOH H3sPO4 Ca3(PO4)2 | HCOOLI 0,005 0,02 5-10® 0,009
8 HI H2S04 CaCOs; Na,SiO3 0,003 0,01 5-10® 0,07
9 Ba(OH); HCN CaSO, K>SO3 0,008 0,005 5-10°3 0,08
10 HCIO,4 NH4OH MgCO3 | (NH4)2SO4 0,005 0,07 5-10°3 0,05
11 HCI H,Se Ag2S0,4 Na,COs 0,002 0,002 5-10°3 0,04
12 NaOH H.SiOs BaSO, FeCl, 0,004 0,008 110 0,03
13 KOH HNO, Ag.CrOs | Ba(NOy); 0,006 0,02 1106 0,05
14 HNO3 HAIO, SrSO4 KNO; 0,002 0,007 110 0,02
15 HCIO,4 HOCI CoS Ca(NO2), 0,03 0,009 1106 0,02
16 HCI H,COs AQg3PO4 Na,S 0,04 0,02 1106 0,03
17 Sr(OH); H,SeO3 ZnS AICl3 0,005 0,007 1106 0,04
18 HI HF CaF; K2COs 0,03 0,04 110 0,05
19 KOH H.S BaCOs; NH,CI 0,07 0,01 1106 0,06
20 Ba(OH); HsPO4 PbSO, CrCl; 0,007 0,06 1-10 0,08
21 CsOH H2SO4 Ag2S0,4 ZnCly 0,005 0,06 1-10 0,03
22 Ca(OH); HCN AQ.S NiSO4 0,001 0,006 1-10 0,09
23 H2SO4 HAIO; Cds NaCl 0,006 0,008 2:10 0,08
24 HBr HNO, Pbl, Al>(SO4)3 0,02 0,07 2:10 0,05
25 RbOH HF AgClI (NH4)2S04 0,007 0,02 2:10 0,009
26 NaOH HOCI SrSO4 Na,SO3 0,009 0,007 2:10° 0,005
27 LiOH HsBOs3 Agl CuSOq 0,006 0,02 7-10°3 0,09
28 HCIO; H,TeOs Cas(POy)2 K,Se 0,002 0,003 7-10* 0,008
29 HCIO, H,Te AgBr Na,Te 0,007 0,006 410 0,06
30 HNO; NH,OH PbCl, KCN 0,04 0,009 5-10* 0,07

4. B ctonbue 3 Tabnuubl 3 npuUBeIeHBl MaJOpacTBOPUMBIE AIEKTPoNINThl. Hanummure
BbIpaXeHUe JUIs pousBerieHus pactsopumoctH (I1P) anekrposnura cBoero BapuaHTa.
Omnpenenute, MOXKHO JIM IPUTOTOBUTH PACTBOP ATOTO JIEKTPOIUTA MOJISIPHOW KOHIICHTPALINH,
yka3aHHOH B cronbue 3a. OueHuTe, B KaKOM 00beMe BOJIbI MOKHO PACTBOPUTH 5 T JAHHOTO
MajopacTBOpuMoro Beuiectna. (15 6amios)
5. Hanmumure ypaBHEHHE THIPOIM3a COJU, JAaHHOM B cToj01E 4, IO BCEM BO3MOKHBIM
CTYIEHSM U BBIPAKEHHE JJI1 KOHCTAHT THJIPOJIA3A TI0 ATUM CTyneHsaM. OuennTe (py HATHIUU
HEOO0XOAUMBIX TaOJIMYHBIX JaHHBIX ) 3HAYEHUS! KOHCTAHT THIPOJIN3A JJIS OTAEIBHBIX CTauil.
ChemnaiiTe BBIBOJ 1O MOJy4YE€HHBIM 3HaUeHUsAM. (15 6ansoB)

6. Paccunraiite pH pactBopa conu u3 crondna 4 ais KOHIEHTpalluu U3 cTondna 4a, yauTeIBas
I-t0 cTymeHb TUIPOIM3a. YKaXKHUTE PEaKIHUI0 CPeabl

TOJIBKO

pacTBopa.

(kauecTBEHHO), Kak OyzaeT u3MeHsATbes pH pacTBopa npu HarpeBanuu.(15 6anioB)

Onpenenure

4.5. JK3aMeHAlHOHHbIE MATEPHAJIBI ISl IPOMEKYTOUYHOM aTTecTauuM (IK3aMeH)
HaBBIKOB U (WMJIM) OIbITa JEATEIbHOCTH,
XapaKTepU3YIOIUX dTanbl (POPMUPOBAHUS KOMIIETEHIIHI B MPOIIECCE OCBOCHHUSI TUCIMITIIMHBI,
MIPOBOJIUTCS IPOMEKYTOUHAS aTTeCTalus B BUIE dKk3ameHa (1 cemectp).

s olleHKU

3HAHUM,

YMEHUH,

4.5.1 MaTtepuaJibl 1Jisl HOATOTOBKH K 3K3aMeHY
Bomnpocel Kk 3xk3aMeny

1. OcHOBHBIE CTEXHOMETPUYECKUE 3aKOHBI XMMUHU. PacdeTsl Mo XumMuueckuM (opmynam u

YpaBHEHUSIM.




ok~

~

10.
11.
12.
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15.

16.
17.
18.
19.
20.

21.
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23.
24,
25.

26.
27.

28.

29.

30.

31.
32.

Mopaenb aToma ¢ o3uIMel KBAaHTOBOW MeXaHUKU. KBaHTOBBIE Unciia B aTOMHBIE OpOUTAIIH.
DNEeKTpOHHBIE KOH(PHUTypallMi aTOMOB.

[Tepuonuueckuii 3akoH u nepuoaunudeckas cucrema .M. Mengeneesa. I[lepuoaunynocts
CBOMCTB 3JIEMEHTOB U UX COEIUHEHUI.

XHUMHYECKas CBA3b, €€ MPUPOAA U XapaAKTEPUCTUKHU: JITTMHA, SHEPTUs, BaJICHTHBIM yToJI.
KoBasienTHass CcBsA3b W MeETONBI €€ omucaHus. MexaHu3Mbl 00pa3oBaHUS M Pa3pBIBBI
KOBAJIEHTHON CBsi3U. CBOMCTBAa KOBAJIEHTHOW CBSI3U: HACBIIAEMOCTh, HAIPaBICHHOCTb,
noJsipu3yeMocTb. [MOpuau3anust aTOMHBIX OpOuTaliell M NMPOCTPAHCTBEHHOE CTPOCHHE
aTOMOB M HOHOB.

Nonnas cBsi3b. OcOOEHHOCTH CTPYKTYPHI M CBOMCTBAa MOHHBIX COCTUHEHUH.
Meramnnueckas CBA3b.

Me:xmonexyspHbie B3aMMOJEHCTBUS (OpHeHTaLMOHHOE, HMHIYKIIMOHHOE,
JTUCTIEPCHOHHOE).

Bogoponnast cBsi3b. BrusiHMe BOIOPOMHON CBs3M Ha (DU3MYECKHE CBOWMCTBA BEIIECTB C
MOJIEKYJISIPHOM CTPYKTYpOI.

Bemectsa B pa3nmuuHbIx (a3oBbIX cocTosTHUAX. DazoBbIe paBHOBECHS M ()a30BBIE TIEPEXOIbI.
Crpoenue u Tunbl TBepAbIX Ten. Kpucraminueckas CTpyKTypa TBEPAbIX Tell.

Mertainbl. [lonynpoBogHUKH, CBEPXITPOBOIHUKH.

TBepable a1eKTpOoauThl. KUIKNE KPUCTAILIBIL.

OcCHOBHbBIE TOHATUS XUMHUYECKOM TEPMOIMHAMMKHU (CHCTEMBI, IapaMeTpbl, IMPOLECCHI,
(GYHKIIUU COCTOSIHUSA).

BHyTpeHHss sHeprus U €€ u3MEHEHUusl IpU XMMHUYECKHUX NpeBpaiieHusx. [lepsoe Havano
tepmoguHamMuku. CTaHaapTHas TeIuioTa OOpa3oBaHUSA BEHIECTB. TeMIOTHl CrOpaHUs.
TornnmBo Kak UCTOYHHMK SHEPTHUH.

Ourtponus. CraHgapTHass SHTponus. V3MeHEeHHs SHTPONMM B XMMHUYECKHX DPEaKLHUSX.
[ToHsTHS O CAaMOITPOU3BOJIBHBIX MPOIIECCAX.

XUMHUECKUE CIIEACTBUSA 3aKOHOB TEPMOAMHAMUKU (ypaBHEHHS M30TEPMBbl, HM300aphl,
H30XO0PHI).

Ouneprus ['m66ca u ['enbMrosbiia 1 HaMPaBIEHHOCTh XUMHUYECKHUX PEAKIIHIA.

XHUMHUYECKOE paBHOBecHE. TepMOIMHAMUYECKUI NTOIX0/, KHHETUYECKUI TTOAXO.

3aKoH JIeHCTBYIOIUX Macc JIJIsl pABHOBECHBIX MpolieccoB. Pa3nuuHble criocoOb! BEIpaXKEeHUs
KOHCTaHTBI PABHOBECHS.

CMenieHre XuMU4EeCKOr0 PaBHOBECHS.

XuMuyeckasi KHHETHKA: CKOPOCTh XMMUUYECKUX PEAKIINM, BIUSIHNUE pa3IUYHbIX (aKTOPOB Ha
CKOPOCTb XUMUYECKUX PEAKIUH.

[Topsa0K ¥ MOJIEKYISIPHOCTD pPEaKIUi.

Teopus akTUBUPOBAHHOTO KOMILIEKCA. JHEPTUs aKTUBALMU. Y paBHEHUE AppeHuyca.
Karanuz u karanuzatopsl (kinaccudukanuss U MexaHusMm jAeictBus). OcoOEHHOCTH
KaTAIUTUYECKUX PEaKIIUM.

Oco0eHHOCTH KMHETUKHU ra30(a3HbIX, )KUIKO(Ma3HBIX U TBEPA0(Pa3HbIX peaKIuil.
OCHOBHBIE XapaKTEPUCTUKU AUCIIEPCHBIX CUCTEM M MX Kiaccudukanus. TepmoauHaMuka
polecca pacTBOPEHUS.

PacTtBOpHMOCTB ra3zoB, KHIKOCTEH, TBEPIABIX BELIECTB. 3aBUCUMOCTb PAaCTBOPUMOCTH OT
TEeMIIEpaTypbl U 1aBJICHUS.

KonnuratuBHble CBOIMCTBa pa30aBICHHBIX pPACTBOPOB HEINEKTPOIUTOB. IloHMKeHHE
TEMIIEpaTyphl 3aMep3aHUsl U TOBBIIICHUS TeMIIepaTyphl KUIIEHUS paCTBOPOB KakK CJIECTBUE
MIOHW)KEHUE JABJICHUs Iapa pacTBopuTens Halx pactBopoM. Ocmoc. Pons ocMoca u
OCMOTHYECKOTO JaBJICHUS B OMOJOTHYECKUX CUCTEMAX.

Onexkrponutnueckas auccouuanusa. CTeneHb  AJIEKTPOJIMTUYECKOW  JUCCOLUALIMU.
N3oronnueckii ko3 duiment. CUIIbHBIE U CIIa0bIe SJIEKTPOJIHUTHI.

OcoOeHHOCTH PacTBOPOB CIIA0BIX ANIEKTPOIUTOB. KOHCTaHTa Mucconualim.
[Iporonutnueckas Teopust bpencrena u Jloypwu.
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OcoOEHHOCTH PACTBOPOB CHJIBHBIX JJICKTPOJUTOB. AKTHUBHOCTh HMOHOB. MoHHas cuia
pacTBopa.

Hucconmarus Boasl. Mornoe npousBoanoe Bojasl (pH, pOH). CriocoOb1 onpenenenns pH
pacTBOpPOB.

[IpoTonutnyeckue paBHOBeCHS. [ MAPOIU3 COJIEH.

Bydepusbie pacTBOpHI: KiIaccupuKaIus, MEXaHU3M JICHCTBHSL.

[Ipupoanbie OydhepHbIE CHCTEMBI.

IIpou3BeneHne pacTBOPUMOCTH MAJIOPACTBOPUMBIX CHUJIbHBIX JIEKTPOIUTOB. Y CIOBUS
o0pa3oBaHMs U PACTBOPEHHS OCAIKa.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakuuu. DakTopbl, BIUSIOIIUME HA IPOTEKaHHUE
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX MTPOLIECCOB.

CrangapTHble 3JE€KTPOAHBIE MOTEHUHUAIbI M 3JIEKTPOABUKYIIAs CHJA T'aJbBaHUYECKOTO
AJIEMEHTA.

[loTeHuManbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX (PEIOKC) 3JIEKTPOJIOB. YpaBHEHUE
HepHucra a1 31eKTpoAHOTO OTEHIIUANA U 3JIEKTPOIBUKYIIEH CHUITBL.

HanpasiieHue npoTexkaHusi OKUCINTEIbHO-BOCCTAHOBUTENBHBIX ITPOLIECCOB.

DIEKTPOIN3 PACTBOPOB U PACILIABOB.

XuMuYeckasi U 3J€KTPOXUMHUUECKast KOPPO3HUs.

3amuTa MeTaioB OT Koppo3uu. MHxeHepHble cTpaterui 00pbObl ¢ Koppo3ueil. MeTo bl
3alUThl METAJIJIOB OT KOPPO3HH.

Kowmmnekcusie coenunenus. [Tonyyenne. Homenknarypa. M3omepusi.
Kommiiekcoobpa3zoBanue B  pactBopax. KoHCTaHTa HECTOMKOCTM UM KOHCTAaHTa
YCTOWYHBOCTH.

Xumuueckas CBsA3b B KOMIUIEKCHBIX coenunenusx (meroa BC, TKII).

O6mas xapakrepuctuka saemeHToB VII-A rpynmsbl.

I"anorens! 1 uX coenrHEHUs. DKOIOTHSI, TOKCUKOJIOTHSL.

OOmas xapakrepucTHka 31eMeHToB VI —A rpynmsl.

Cepa u ee coenunenus. CoeMHEHUsI cepbl KaK BaKHEUINN 3arpsi3HUTENb OKpYXKarolien
cpensl. KpyroBopot u 9K0JIOTHYECKUE aCTIEKThI XMMHUH CEPBI.

Kucnopon u ero coequnenus. Pecypcel 1 KpyroBopoT KMCIOpO/ia B IPUPOJIE.

Boga xak mpuponHoe BemecTBO. 3arps3sHuTeNn BoAbl. CTpyKTypa M CBOMCTBA BOJBI.
AHOMaJbHBIE CBOMCTBA BOJIBI. JKECTKOCTh BOJIBI U CITIOCOOBI €€ YCTpaHEHHUSI.

OO1m1ast XxapaKTepUCTHKA 371€MEHTOB V-A IpyMIbI.

A30T U ero coenrHeHus. Pecypcsl U KpyroBopoT a30Ta B IPUPOJE.

docdop u ero coenuHeHus. Pecypcebl u KpyroBopot ¢ocdopa B mpupoze.

Oobmas xapakrepuctuka 3nemeHToB |V —A rpynn. Pecypcbl u KpyroBopoT yriepojaa B
IIPUPOJE. DKOJOTHUECKHE aCIIEKThl XUMUU YIIIEpOJa.

CoenyHeHNs KpeMHUS U TepMaHus. XUMUS OTYITPOBOTHUKOB.

VYraepon. Amnotponssie ¢GopMmbl yriepona. Okcuibl, kKapOoHaThI, kapouasl. Pecypcerl u
KpYroBOpOT YTJIEpO/a B IPUPOJE.

Cunukartsl U amtoMOocuiInKaThl. CTEKII0, CUTAILIIbI, IEMEHT, KepaMuKa.

O6mas xapakrepuctuka 31emMeHToB |l1-A rpynmsr.

MerTainbl: o01as XapakTepUCTUKA, CIUIaBbl, METOBI TIOTyYEHUSI.

XuMUA S-METAIOB. JKOJIOTUSA U TOKCUKOJIOTHSI.

XUMHS P-METaIOB. DKOJIOTHSI U TOKCUKOJIOTHSL.

OOmiass xapakTepUCTHKa MEpPeXOJHBbIX METAJUIOB W UX COEAMHEHUH. OKOJIOorus,
TOKCUKOJIOTHSI.

Xumust d-snementoB I-11 rpynn nepuoanyeckoit cucremsl J[.1. MenneneeBa. Dxonorus,
TOKCUKOJIOTHSI.

Xumust 3d-smemento VI - VIII rpynn neproandeckoii CHCTEMBI. DKOIOTHS, TOKCHKOJIOTHSI.
Xumus 1 HaHoTexHoJoruu. OO1He 3ajaul HAaHOTEXHOJIOTHH.

O6mas xapaktepructuka HaHocucTeM. OCHOBHBIC TTOHSITHS.
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Hanomarepuansl 1 MeTOIbI UX MOTy4YeHUs. PeakimonHas cnocoOHOCTh HAHOMATEPHAJIOB.
[TepcniekTHBBI pa3BUTUSL HAHOTEXHOJIOTHIA.

DKojoruyeckas XuUMHUS M «3eJieHas» XuMus. [IpuHUUNBI «3€IeHOM XUMHUHU» M HX
BOILJIOIICHHUE.

XHUMHUKO-3KOJIOTUYECKUE ACTIEKThl HHKEHEPHOU JIeITEIbHOCTH.

Tunbl 3K3aMeHAMOHHBIX 3a1a4.

XuMuYecKasi TEPMOJTUHAMUKA

1.

2.
3.

4.
S.

Pacuer craHmapTHOM SHTAJIBNIMK pPEAKUMU [0 CTAaHAAPTHBIM SHTAIBIMIM 00pa3oBaHUS
BEILIECTB.

Pacuer crannapTHOM SHTAIBIIMU PEAKIUU 110 CTAHIAPTHBIM YHTAJIBIIUSAM CTOPAHUS BEILIECTB.
Pacuer cranmaptHoii sHeprun ['n00ca peakuuu Mo BeIMYMHAM CTaHJAPTHOM SHTANBIUU U
CTaHJAPTHON SHTPOIHH PEAKINU. AHAIN3 SHTPOIUHHOTO U SHTAIBIHUIHHOTO (PaKTOpPOB.
Pacuer Temneparypbl paBHOBEPOATHOTO MPOTEKAHUS MPSIMOT0 U 0OpaTHOTO MPOIIECCOB.
Pacuer xoHCTaHTBI paBHOBECHS IO U3MEHEHUIO CTaHAapTHOM 3Hepruu [ 'ndOca peakuu.

XuMHuyecKkasi KHHETHKA.

1.
2.
3.

Onpenenenue Nopsaka peakiiuy o KHHETHYECKUM JaHHBIM.
Pacuer sHeprun akTMBaLUU 110 KUHETUYECKUM JaHHBIM IIPU Pa3HBIX TeMIIepaTypax
Pacder sHeprum akTUBAIMK 110 TEMIEpaTypHOMY K03 (DHUIIMEHTY CKOPOCTH pEeaKInu.

PacrBopsl. IIpoTosmmTHyeckoe paBHOBeCHE U IIPOLECCHI

1.

ok w

© N

Pacyer KoHIEHTpanuii pacTBOpPOB (MaccoBOW JIOJIM, MOJIBHOM JOJH, MOJSPHOMN
KOHLEHTPALUHU, MOJISIPHON KOHLIEHTPAIM1 SKBUBAJIIEHTA, MOJISUIBHOCTD ).

PacueTsl, cBA3aHHbIE C MPHUTOTOBJIEHHUEM pPACTBOPOB (C YYETOM pas3IMYHBIX CIIOCOOOB
BBIPXEHHS COCTaBa pacTBOPOB).

Pacuet pacTBOpOB CHUIIBHBIX 3JEKTPOJIUTOB.

Pacuer pacTBOpOB c1abbIX 3JEKTPOIUTOB.

Pacyer pacTBOpOB IPOTOJINTOB, MOJYYEHHBIX CMEIIEHUEM PAaCTBOPOB OJHOTO U TOTO XKE
BEILIECTBA.

Pacyer pacTBOpOB IPOTONMUTOB, OJIYYEHHBIX CMEIIEHUEM PACTBOPOB Pa3HBIX BEILECTB.
Pacuer pacTBOpOB ruApOIU3UPYIOIIUXCS COJIEH.

Pacuet OydepHbIX pacTBOpPOB.

PaBHOBecHsT B pacTBOpax KOMIUIEKCHBIX COEIWHEHUH. Pacder KOHLEHTpalui HOHOB
METAJIJIOB 110 3HAYEHUSIM KOHCTAHT HECTOMKOCTH KOMIUIEKCHBIX HOHOB.

I'eTeporenHbie paBHOBeCHS H NMPOIECCHI

1.

2.

o ok~

N

Pacuer maccel MalopacTBOPMMOIO BEIIECTBA, HAXOIALIETOCA B HACBIIIEHHOM pacTBOpE
OIpeJIeIEHHOT0 00beMa.

Pacuer KOHIOCHTpAIUU MaJIOpaCTBOPHUMOr'o BEHIECCTBA, HaAXOAAMIECTOCA B HACBIIICHHOM
pacTBOpe U3BECTHOTO 0ObeMa.

Pacuer Maccel ManopacTBOPMMOIO BEIIECTBA, HAXOIALIETOCS B PACTBOPE HU3BECTHOIO
00neMa B MNPUCYTCTBUH OJJHOMMCHHOI'O MOHA.

Pacuer MacchI BemecTBa, HEOOXOAMMOTO AJIs BBIMAICHUS 0CAJIKA.

BriacHeHHEe BO3MOXKHOCTH BBEINAACHUS OCalIKa.

Pacuer pacTBOpUMOCTM MaJIOPACTBOPMMOIO BEILIECTBA, HAXOMSUIETOCS B HACBIILIEHHOM
pacTBOpE U3BECTHON KOHIIEHTPAIWH.

Penokc-paBHOBecHsI M peIOKC-TIPOIECCHI
Pacqu BHCKTpOI[HOFO IIOTCHIHaJia B yCHOBI/ISIX, OTJIMYHBIX OT CTaHI[apTHOI‘O.
Pacder cranmapTHOTO SJEKTPOJHOrO MOTEHIMAda MO U3BECTHbIM 3HaueHusM JJIC u



AJEKTPOJAHOI0 MOTEHIMANIA APYTroro 3IEKTPOoa.

OrnpezenieHne HAMpaBlIEHUsT PEIOKC-TIPOILIECCa B CTAHAAPTHOM COCTOSSHHM M COCTOSIHUH,
OTJIMYAOIIEMCS OT CTAaHIaPTHOTO.

Omnpenenenue TIyOMHBI MPOTEKAHHs PEIOKC-TIpOIecca sl CTaHAAPTHOTO COCTOSHHSL.
Pacyer koHCTaHTBI paBHOBECHUS PEIOKC-TIpOIIEcca.

CBOJCTBA DJIEMEHTOB M HMX BAKHEHIIMX COCIMHEHHMII B COOTBETCTBHH C IOJOKEHHEM
3JIEMEHTOB B NePUOINYECKOIi cUCTeMe, CilelyeT pacCMATPUBATH MO CJIeAYIOIIEMY IUIaHY:

N

Inemenmul — memanivl
[TonoxeHre 2IEeMEHTOB B MEPUOAMIECKON cUCTeME. DJIEKTPOHHBIE KOH(PUTYpAITUU aTOMOB.
Hx ocobennoctu. IlposBisieMble CTENEHU OKUCIEHUS (IPUMEpBI), KOOPAMHALMOHHBIC
yucna (mpumepsl). Mi3aMeHeHrne aTOMHBIX ¥ HOHHBIX PaIdyCcOB, IOTEHIINAJIOB HOHU3AIUH.
N3menenre MeTamuimueckoi akTHBHOCTH MPOCTHIX BEIIECTB B MOATPYIIE (IPUMEPHI).
N3meHeHne yCTOMUYMBOCTH COEOUHEHUN C BBICIIEH CTENEHbK) OKUCIEHUS B IOJATPYIIIIE.
HM3MeHeHHE  KHCIOTHO-OCHOBHBIX CBOMCTB M OKHCIIHMTEIIFHO-BOCCTAHOBHTEIHLHOM
CIIOCOOHOCTH COeTUHEHUMN IS

a) 9JICMCHTOB B OJJMHAKOBBIX CTCIICHAX OKUCJIICHUA,
6) OJIHOI'O 3JIEMCHTA C pa3HbIMU CTCIICHAMUN OKHCJICHUS. HpI/IMepBI.
4. DKOJIOrus U TOKCHKOJIOTHS 3JIEMEHTOB B UX COGILHHGHHﬁ.

Dnemenmul nHememanl:

[TonoxkeHue 31eMEHTOB B IEPHOJUUECKON cUCTeMe. DNEeKTPOHHbIE KOHPUTYpaIllii aTOMOB.
N3menenne aroMHBIX M HMOHHBIX PaJAMYCOB, TOTEHIIMAJIOB HWOHHM3ALMH, CPOJCTBA K
ANEKTPOHY, INEKTPOOTpULIATENbHOCTH. [IposiBiIsieMble cTeNeHU OKUCICHUS (TIPUMEPHI).
CrtpoeHue nMpoCThIX BEMIECTB. 3aKOHOMEPHOCTH B UBMEHEHUH XUMUUYECKUX U (PU3NUECKUX
CBOMCTB B MOATPYMIIE.

CtpoeHue  COeIMHEHHMH €  BOJOPOJAOM.  3aKOHOMEPHOCTM B XUMHYECKHUX
(BOCCTAaHOBHUTENBHBIX U KUCIOTHBIX (OCHOBHBIX) U (PU3NYECKUX CBOMCTB B TOJATPYIIIIE.
N3MeHeHne yCTOMYMBOCTH COEOUHEHHUN C BBICIIEH CTENEHBIO OKUCIEHUS B IMOIrPYIIIE.
H3MmeHeHHe  KUCIOTHO-OCHOBHBEIX  CBOMCTB W OKHCIMTEIbHO-BOCCTAHOBHUTEIHHOM
CIIOCOOHOCTHU COEIMHCHUI.

OKOJIOTUs ¥ TOKCUKOJIOTHS JIEMEHTOB M UX COSIUHCHUM.

2. IlIpumepwt 6unemos K IK3ameny

®I'bOY BO «KybaHckuii rocy1apcTBEHHbBIN YHUBEPCUTET
kadeapa o01Iei, HeOPraHMIEeCKOU XUMUHU U
UH(POPMALMOHHO-BBIYHCIUTEIBHBIX TEXHOJIOTUN B XUMHUH
HarnpasieHue noarotosku 20.03.01 TexnochepHas 6e30macHOCTh
JucuuruinHa «OCHOBBI HEOPTaHUYECKOM XUMUM»

SK3AMEHAIIMOHHBII BUJIET Ne 1

1. Ilepuoanueckuii 3akoH U mnepuoanyeckas cucrema J[.M. Menneneesa.
IleproIMYHOCTH CBOMCTB 3JIEMEHTOB U UX COCIMHEHU.

2. Yraepon. AnmnorponHslie (opMmbl yriepoaa. OKcuibl, KapOOHATbhI, KapOHbI.
Pecypcel 1 KpyroBopoT yrieposaa B MpUPOJE.

3. Beruucnuts pH 6ydeproro pacteopa, coaepxatero 0,70 M CH3COOH u 0,60
M NaCH3COO. Onpenenuth, kak u3Menutcs pH OydepHoro pactBopa mpu
I[OGaéBJIeHI/II/I k 1,000 2z Takoro pacteopa 10 mz 1,00 M HCI. K (CH3COOH) = 1,8
107,



Kpurepun oueHuBanus pe3yJbTaTOB 00yYeHHUS.

- KpUTEpHii OIICHUBAHMSI MEPOIIPUSTHI TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH

HanmenoBanwue,
IToxasarenu yCIIeNIHOTO BEHITIOTHEHHS OTYETa, 3aaHUL
0003HaUeHNE
- nmabopaTopHas paboTa BBIOJHEHA B TIOJHOM 00BEME C COOIIOCHUEM HEOOXOAUMO
MOCTICIOBATEIFHOCTH JICHCTBHIA U MPABUIT TEXHUKH OC30MaCHOCTH;
TlaBoparopas - mo nabopaTopHONl paboOTe TMPEICTABICH OTYET, COJCPXKAIIUN HEOOXOIUMBIC
p£6OT: HAOMIONGHNS W BBHIBONBL, O(QOPMIICHHBIH B COOTBETCTBHH C YCTaHOBIICHHBIMH

TpeOOBAHUAMY;

- [IpU 3alIuTe J'Ia60paTOpH0171 pa6OTLI II0Ka3aHoO CBOGOHHO@ BJIaICHUC MaTCpuajioM H
JAHBI IPABWJIBHBIC OTBETHI HE MEHEE YE€EM Ha 50% 3aJaHHBIX BOIIPOCOB

- 3a7a49M OJDKHBI OBITh MPABHJIBHO PEILICHBI, aKKypaTHO O(OPMIICHBI, C HOAPOOHBIM
OIMCaHHEM XOJa PEIICHUs] U PacUeTHBIX (OPMYJ B OOLIEM BHJE C YKa3aHUEM €IUHUI]
PacuerHbie 3ananust HU3MEpEHUs BceX BeauurH. [loHMMaHue CTyA€HTOB H3y4aeMOro Marepuala, CBA3aHHOIO
C pemreHreM 3ama4du (cymma 6amoB > 50)

- CTYACHT BOCIIPOMU3BOAUT OCHOBHBIC TIOHATUA, BBISIBIIACT B3aMMOCBA3H,
Omnpoc, Tect KJIacCUPUIMPYET M aHAIM3UPYET, NPUMEHSIET Ha NPaKTHKE MPOMIEHHBIH Marepuall.
ITonHbie oTBeTH HA HE MeHee YeM 50 % BompocoB

- B pedepaTe (mOKTaZe) pPAacKpHITO COJACPKAHHE MOCTABICHHBIX BOIPOCOB,
c(hOpMyITUPOBaHBI PE3YIbTATHI, BHIBOILI, 0000IIEHNE, JUYHAS TOYKA 3pEHUs, pabora
Pedepar (noknan) | crpyxrypupoBana u O(pOpMIEHa B COOTBETCTBMHM C TPEOOBAHMAMH K OOBEMY H
ohopMIeHHIO pedepaTa, HCIOTb30BaHbl PEKOMEHIYeMbIE HCTOUHHKH

Kpurepusimu olieHKH TPE3eHTAIlMH COTPOBOKIAIONINX MMPEACTABICHUE pedepaToB U
WHIVUBUAYAIBHBIX 3aJaHUA SBISIFOTCS CTPYKTypa Mpe3eHTanuu (CPOopMyIHpOBaHO IICIb,
nH(pOpMaILIUg M3JI0KEHA TMOJHO W YeTKO, WIUTIOCTPAIMH YCUIWBalOT 3()QeKT BochpuaTHs
TEKCTOBOM 4acTu HH(OpPMALINHU, CIIEIaHbI BEIBOJIBI ), 0DOPMIICHHE MPe3eHTAlUH (€AHHBIN CTHIIb
odopmiieHus, QoH codeTaeTcss ¢ TEKCTOM M TpaduKo, Bce mapameTpbl mipudTa XOpOoIio
momoOpaHbl, KIIIOYEBBIE CIIOBAa B TEKCTe BbIAENEeHbI), 3hdekT mnpeseHTanuu (obIee
BIIEYATIIEHUE OT IPOCMOTpA MPE3ECHTAIINH )

- KpHTepHI’I OLICHUBAHUA ITPU ITPOBCACHUN HpOMe)KYTOqHOﬁ aTTCCTalluu

Ouenka KpuTtepnu onieHuBaHMA 10 3K3aMeHY
Bricokuil ypoBeHb O1meHKa «OTJIMYHO» BBICTaBIAETCS OOydaromeMycs,
«5» (OTIUYHO) €CJIM OH TJIyOOKO M MPOYHO YCBOWJI MPOTPAMMHBIN MaTepHuall,

HCYCPIIBIBAIOIIE, IMOCIEIOBATENEHO, YETKO ¥ JIOTHICCKH
CTPOWHO €ro H3JIaraeT, YMEeT TECHO YBSI3BIBATh TCOPHUIO C
MIPAKTHUKOM, CBOOOHO CIPABIISIETCS C 3aJja4aMy, BOIIPOCAMH H
JPYTUMH BHJAMH TPUMCHCHHS 3HAHWA, HE 3aTPYAHSCTCS C
OTBETOM TPY BUJIOU3MCHCHUU 3a/IaHUI, UCIIOIB3YET B OTBETE
MaTepuall ~ PEKOMEHAYeMOH  JIMTepaTypbl,  IPaBHILHO
00OCHOBBIBACT MIPHUHATOE pelieHue, BIIAJICET
Pa3HOCTOPOHHMMHU HABBIKAMU W TIPUEMAMH  BBIIIOJHCHUA
NIPaKTUYECKUX 3aJaHUM.

CpeHuii ypoBeHb «4» (X0poIo) OrneHka «XOpOII0» BBICTABISIETCS O0yJaroImeMycs,
€CJTM OH TBEP/IO 3HACT MPOrPaMMHBIN MaTepHa, TPaMOTHO U 110
CyIIECTBY H3JlaraeT €ro, He JOMyCKas CYIIeCTBCHHBIX
HETOYHOCTEH B OTBETaX HA BOIPOCHI, MPABWILHO MPUMEHSICT
TEOPETUYECKHE TIOJOXKCHUS MPU PEIICHUH IPAKTHYSCKUX
3aJlaHui, BIaJlceT HEOOXOUMBIMI HaBBIKAMH U MIPUEMaMH UX
BBITIOJTHEHHUSI.

IToporossrit YPOBEHD @3» Ouenka «yIIOBJICTBOPHUTEIIEHOY BBICTABIISIETCS
o0yyJaromeMycsi, ecii OH UMECT 3HAHUS TOJILKO OCHOBHOIO
MaTepuaa, Ho He yCBOUII €ro JeTalei, JOIyCKaeT HETOYHOCTH,
HEJIOCTATOYHO IPABWIbHBIE (OPMYIUPOBKH, HapPYIICHHS

(YZOBIETBOPHUTEIEHO)




JIOTUYECKOM [IOCJIEI0BATEIbHOCTH B M3JI0KEHUHU
MPOrPAaMMHOTO MaTEpHalia, HUCIBITHIBACT 3aTPYJHCHHUS MPH
BBITIOJTHEHUH MPAKTUYECKUX PaboT.

MUHUMATBHBIH YPOBEHB Q» OueHka  «HEYIOBIETBOPUTEIBHO»  BBICTABISETCS
00yyJaromeMycsi, KOTOPBIA HE 3HACT 3HAYUTEIBHON YaCTH
MIPOrPaMMHOTO MaTepHaa, JOMyCKaeT CYICCTBEHHBIC OITUOKH
B OTBETaX Ha BOIMPOCHl, HEYBEPEHHO, C OOJBIIUMHU
3aTPYAHEHUSAMH BBITIOJIHSCT MPAKTHICCKAE 3aTaHUS

(HEyIOBIETBOPUTEIIHHO)

OneHouHble CpeAcTBA JJsl WHBAIWIOB U JIMII C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU
3JI0pOBbsI BEIOUPAIOTCS C yU€TOM UX MHAWBUAYAIBHBIX MCUXO(U3NYECKUX OCOOCHHOCTEH.

— TpU HEOOXOTUMOCTH HHBAIMAAM M JIHMIAM C OTPAaHMYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBbsI ITPEIOCTABIISIETCS IOMOJHUTENIbHOE BpeMsl [l HOArOTOBKM OTBETA HA HK3aMEHE;

— MIPY MPOBEJCHUU MIPOIIETYPHl OLIEHUBAHUS PE3YIbTATOB 0OYUEHUS HHBAJIHMIOB U JIMII C
OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBbS IIPEAyCMaTPUBAETCS UCIIOJIb30BaHUE TEXHUUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C X WHAWBUIYAIBHBIMA OCOOCHHOCTSIMH,

— IIpU HEOOXOJJMMOCTH JUIsl 00YHarOIMXCs C OrPAaHMYEHHBIMU BO3MOXHOCTSIMU 3710POBbSI
W UHBAIMIOB TMPOLEAypa OIECHUBAHUS pPE3yJbTaTOB OOYYEHHS N0 TUCHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Tponienypa onieHMBaHUS PE3yNbTATOB OOYUEHUS] MHBAJIUIOB U JIUIL] C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3JIOPOBBSI 10 JHCUUIUIMHE (MOIYJIO) MpPEIyCMaTpUBAaeT MPEIOCTaBICHUE
uHpopmanuu B ¢Gopmax, aJANTUPOBAHHBIX K OIPAaHUYEHUSAM HUX 370POBbS U BOCHPUSATHS
uHpOpMAIHN:

JUist u1 ¢ HapyIeHUsIMU 3pEHUS:

— B Ie4aTHOM (hopMe yBEITMUYCHHBIM MIPU(TOM,

— B (popMe 3JIEKTPOHHOIO IOKYMEHTA.

Jlns AL ¢ HapyIeHUsIMHU CilyXa:

— B 1e4atHoi opme,

— B popMe PIIEKTPOHHOTO TOKYMEHTA.

Jlnist u1 ¢ HapyIeHUsIMHM OTIOPHO-/IBUTATENIBHOTO anmapara:

— B IIeYaTHOU (opme,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

JlaHHBI TIepeYeHh MOKET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
00yJaroIuxcs.

5. Ilepedyenn y4eOHOM JUTEPaTyphl, HHPOPMALIMOHHBIX PECYPCOB M TEXHOJIOTHIi

5.1. YueOHasi iuTeparypa
1. O6mas xumus. Teopus u 3agaun: YueOHOe mocodue [DnexkTpoHHsbId pecypce] / [lo.

pen. H.B. Koposuna u H.B. Kynemosa. — 2-¢ u3j., crep. — CII10.: M3natensctBo «Jlamby, 2017.
— 492 c.: nn. — (YueOnuku s By30B. CriennanbHast ureparypa). ISBN 978-5-8114-1736-0 —
Pexxum noctyna: https://e.lanbook.com/book/971697category pk=3868#authors

2. I'munka, HJL paktukym no o6melt xumuu: yded. mocoOue i akaJeMHYECKOro
6akanaBpuata / H.JI. I'munka; mox. pen. Ilonkosa, A.B. babkosa, O.B. Hectepooii. — M. :
WznarensctBo Opaiit, 2016. — 248 c. — Cepus bakanasp. Akagemmuaeckuii kypc. ISBN 978-5-
9916-3480-9.

3. I'muaka, H.JI. 3amaum u ympakHEHUs 1O OOmIeH XUMHHU: y4eO.-TpaKkTH4. TocoOue
[DnexTponnsiit pecype] / H.JIL. I'munka; mon. pen. B.A. [Tonkosa, A.B. babkoBa — 14-e uzm. —
M.: UznarensctBo FOpaiit, 2017. — 236 c. — Cepusi: bakanasp. Axkagemuuecku kypc. ISBN 978-
5-534-02347-3. Pexxum nmoctyna: https://biblio-online.ru/book/C330B6AD-8514-42F9-B5DA-
3C4AETD92A55
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4. Pocun U.B. Xumus. Y4ueOHHUK U 3aMavHUK: IS TpUKIaaHOTO OakamaBpuara / 1.B.
Pocun, JI.JI. Tomuna, C.H. ConosseB. — M. : M3natensctBo FOpaiit, 2018. — 420 c. — (Cepusi:
bakanasp. Ilpuknamnoit kypc) ISBN 978-5-534-01536-2 Pexxum nmocryma:: https://biblio-
online.ru/book/E4C2B1C3-341A-4D84-BEBA-B66652D9E2B4

5. Bonbxun, Bnagumup BacunbseBuda. O6mas xumus. OcHoBHO# Kypce [Tekcer] : yueOHOe
nocobue it ctyneHToB By30B / B. B. Bonbxun. - U3n. 2-e, nepepad. u gon. - CII6. [u np.] :
Jlanb, 2008. - 464 c. - (YueOnuku juia By30B. CrienuanbHas aureparypa). - bubmumorp.: c. 424-
425. - ISBN 9785811408290

6. BombxuH, Bnagumup BacunseBnu. OOmias xumusi. M36pannbie riaBbl [Tekcr] :
yaeOHoe rmocobue Jutst cTyaeHToB By30B / B. B. Bonbxus. - U3a. 2-e, nepepad. u gom. - CIIO6. [u
ap.] : Jlans, 2008. - 378 c. - (YueOnuku 115 By30B. CrieruanbHas qutTeparypa). - bubmuorp.: c.
335. - ISBN 9785811408313

7. Bonbxun, Bragumup BacunseBnu. OOmasi xumusi. CrneunanbHbii Kype [Tekcr] :
yaeOHoe mocodue s cTyAeHTOB By30B / B. B. BonbxuH. - U3n. 2-e, mepepab. u gom. - CII6. [u
np.] : Jlaws, 2008. - 440 c. - (VueOnuku 11 By30B. CrienuanbHas TuTepatypa). - bubmworp.: c.
398. - ISBN 9785811408306

8. Ipecc, U.A. OcHoBbI 001Iel XUMHUH [DIEKTPOHHBIN pecypc] : yuebd. mocodbue —
OnexktpoH. naH. — Cankr-IlerepOoypr : Jlamp, 2012. — 496 c¢. — Pexum pgocryma:
https://e.lanbook.com/book/4035

5.2. Ilepuoauyeckasi Jureparypa

1. Yenexu xuMuu - pocCUHCKUIM HayuHBIH )KypHa, MyOIUKYIOMINUNA 0030pHBIE CTaThU
10 aKTyaJbHBIM Npo0JIeMaM XUMHH U CMEXHBIX HayK.

2. KypnHan oOmieit XUMUU — OJUH M3 KPYIMHEHIINX POCCUHCKUX HAYYHBIX JKYpPHAJIOB,
OTPAXKAIOIIMX OCHOBHBIE HAMpaBICHUS Pa3BUTUSA XMMUHM, MYOIMKYIOUIMA  paboThl,
MOCBSIIEHHBIE aKTyaJIbHBIM OOILIIMM BOIIPOCAaM XUMHUU U MpoOIemMaM, BO3ZHUKAIOIIUM Ha CTBIKE
pPa3sIMYHBIX pA3/JEIOB XMMHMM, a TaKK€ HAa TpaHUIAX XHMHUHM M CMEXHBIX C HEH Hayk
(MeTayuI0OpraHMyecKue COEAUHEHMs, JJIEMEHTOOPTaHWYEeCKass XHMHS, OpraHudyeckue Hu
HEOPraHNYeCcKue KOMIUIEKChI, MEXaHOXUMHUSI, HAHOXUMHUS U T. 11.).

3. https://www.kubsu.ru/ru/node/15554

5.3. HTepHeT-pecypchbl, B TOM 4Mcje COBpeMeHHble NpodeccHoHANbHbIE 0a3bl
JAHHBbIX U I/IH(])OpMaIII/IOHHbIe ClIPaBOYHBLIC CUCTEMBI

J1eKTPOHHO-0ubInoTeuHble cucteMbl (IBC):

1. OBC «FOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKASI BUBJIMOTEKA OHJIAMH» www.hiblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonasibHbie 6a3bl JAHHBIX:
1. Scopus http://www.scopus.com/
2. ScienceDirect www.sciencedirect.com
3. HanwmonanbHas »ieKTpoHHass OuOnIMOTEeKa (IOCTYN K DJIEKTPOHHOH OHOIMOTEeKe
muccepraiuii Poccuiickoit rocymapersennoi onbnmoreku (PI'B) https://rusneb.ru/
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Pecypchl cBoOOAHOTO H0CTYyNA:
1. KwubepJlenunka (http://cyberleninka.ru/);
2. Hudopmanuonnas cucrema "EarHoe OKHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcam’
http://window.edu.ru/;
3. Enwmnas xosuteknus nudpoBsIx oOpa3oBareabHbIX pecypcor http://school-
collection.edu.ru/ .

CoOcTBeHHbIE J1eKTPOHHbIE 00pa3oBaTe/bHble U HHGOPMALMOHHbIE PecypChl
KyoI'y:
1. ba3a yueOHBIX IIaHOB, y4eOHO-METOJMUECKUX KOMIUIEKCOB, MyOIUKALUN 1
koHpepenmmii http://mschool.kubsu.ru/
2. bubnmnorexa nHpopMaIMOHHBIX pecypcoB Kadeapbl HHOOPMAITHOHHBIX
oOpa3oBaTeNbHbIX TeXHOJIOTHH hitp://mschool.kubsu.ru;
3. DnektpoHHblit apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

6. MeToauyeckne yKa3aHusl [1Jsi O0y4AalOIMXCS MO OCBOEHUIO JAUCHMIIUHBI
(MmonxyJis)

6.1. Opranusanusi ayJUTOPHOI padoThI.

[To xypcy mpeaycMOTpEHO MPOBEACHHUE JICKITMOHHBIX U JJA0OPATOPHBIX 3aHITHI.

['maBHOM 3amaueil JIGKIIMOHHBIX 3aHATUH SBISIETCA Iepelnada B CTPYKTYPUPOBAHHOM
dopme  cucrematuzupoBaHHOM  wmH(popMamuu  Oonbmoro  obovema. Ilocemenue wu
KOHCIIEKTUPOBAHUE JIEKIIUU CTYACHTaMU 0053aTeJIbHO, TaK KaK CIIOCOOCTBYET (JOPMUPOBAHUIO
OOIIMX TOAXOJOB W NMPUHIUIIOB YCBOCHHUS COJCPXKAHUSA JAHHOW TUCIMIUIMHBI, COJEHCTBYET
aKTUBU3AIIMM MBIIUICHUS HALEJIMBAeT Ha JAIbHEHIIYI0 CAMOCTOATEIbHYIO MO3HABATEIbHYIO
NEeSITEIbHOCTbD.

JlaGopatopHass pabota — ¢opma oOyueHHs, CBsA3aHHAs C MPOLECCOM OCO3HAHUS
M3y4aeMOro MaTrepHalia Ha OCHOBE CaMOCTOSITENIbHOM IPeIBapUTENbHON yUeOHOM NesTeIbHOCTH
CTy€HTOB. BpimonHenuto nabopaTtopHoi pabOTHl HpeAlecTBYeT Oecela, KpaTKUH Ompoc
CTYJEHTOB, 00CYXJE€HUE TUCKYCCHOHHBIX BOIIPOCOB H3ydaeMoil Tembl. X oOcyxneHus B
YCIOBUAX KOJUIEKTUBHOW palOoThl oOecreuyrnBaeT akTHMBHOE YYacTHE KaKJOro CTYJICHTA.
JlabopaTopHass paboTa BKJIIOYAET M3YYCHHE METOJUK TMPOBEJACHUS U IUIAHUPOBAHHE
9KCIEPUMEHTA, OCBOCHHE U3MEPUTENBHBIX CPEACTB, TPABUJI TEXHUKH 0€30I1aCHOCTH, OBJIAJICHNE
HaBbIKAMHU 3KCIEPUMEHTAIbHON paboThl, 00pabOTKH, OPOPMIIEHHS U aHajdu3a MOIYYEHHBIX
pesynbTatoB. Ilpu mnpoBeneHHM 1a0OpaTOpHBIX pabOT coyeTaeTcsi WHAMBUIYAIbHBIM U
TPYIIIOBON METOJ BBITTOJIHEHUST padoThl. OTUET 10 TabopaTOpHOU paboTe AOIKEH COACPIKATh:
JaTy BBIIOJHEHUs PaOOThl; HAa3BaHUE M LeNb PabOThI; XOJ pabOThl; 3arOTOBKHM TAOIUI] JUIs
3aITOJTHEHHS IKCIIEPUMEHTABHBIX JaHHBIX; HAOMIOAaeMbIe SIBICHUS; YPABHECHHS XUMHUYECKUX
peakiuii MpeBpalleHHi, CONMPOBOXKIAIOIINX OSKCIIEPUMEHT, CXEeMbl NPHOOPOB; pacyeThl,
rpaduKy; BBIBOJIbI (TEOpEeTHYECKOe 0O0CHOBaHHUE MOTYyYEHHBIX pe3yiabTaToB). JIabopaTopHBIit
KYpHaJI 3al0JHsIEeTCsl B Mpoliecce BhIMOMHEHHUS paboTsl. Ilpu 3ammre nmabopaTopHO paboThI
CTYIEHT JOJDKEH yMETb OOBSCHATH LI€TH, 3a/layM, XOJ MPOBEJIEHUsI padOoThl, €€ Pe3yJbTaThl,
ClIeJIaHHBIe BBIBOJIBI, @ TaKKe OCHOBHBIE M KOHCTPYKTHBHBIE CHOCOOHOCTH HCIOJIB3YyEMOTO
o0opynoBanusi. OTUeT AOHKEH MPEIOCTAaBIATHCS MPENOJaBaTEeN0 sl IPOBEPKU B TEUEHUU
HEJIEJH MOCTIe BBIOIHEHUS JJAO0OpaTOpHON pabOTHI.

6.2 Opranm3anus npomnecca caMoCTOATE/ILHOM padoThI.

BaxHpIM IMYTEM OCBOCHHA CTYJCHTAMU HOBBIX 3HaHHI>'I, YMeHI/Iﬁ 1 HAaBBIKOB B OCBOCHHU
JUCUMIUIMHBL ~ ABISETCS  TEKyllas W TBOpuYeckas  MpoOJIEeMHO-OpPUEHTHpPOBaHHAs
caMmocTosiTeNbHasE paboTa, KOTOpas HMEET LENbI0 3aKpeIUIeHue M yIIyOJeHHe 3HaHui,
MOJTyYCHHBIX Ha ayJUTOPHBIX 3aHATHSX, MOMCK U MpUOOpeTeHNe HOBBIX 3HAHUU U yMeHUU. B
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CaMOCTOSITENIbHOM ~ paboTe 3ajo’keHa BO3MOXKHOCTh  CAMOCTOATEIBHOCTH  MBIIIICHHUS,
TBOPYECKOM aKTUBHOCTH CTYJICHTA.
[Ipu opranuzanu BHEAYTUTOPHOM CAMOCTOSITENIHOM pPadOTBHl  HCHOJIB30BAHBI

crenytomue ee (GopMbl: OArOTOBKA M HamKMcaHue pedepaTos, TOKIAI0B, MIOA00P U U3yUEHHE
JUTEPaTypHBIX HCTOYHUKOB, MOJOOp WILIIOCTPATUBHOIO W OMNKCATEIBHOIO MarepHaja Io
OTJIENbHBIM pa3zienaM Kypca B ceTu «/HTepHeT», peleHue 3a/1a4, TECTUPOBaHUE.

Jlist BBIMONHEHUS] TECTOBBIX 3aJaHHi, HEOOXOAMMO IMOMHHTH, UYTO MeEpe] HadalioM
BBITIIOJTHEHUS TECTOB CJIEAYET BHUMATEIbHO U3YYUTh TEOPETHUUECKUNA MaTepual U OTBETUTh Ha
BOIPOCHI JUIsl YCTHOT'O KOHTPOJISL.

Pemenue 3a1au — oAMH U3 3JIEMEHTOB IIpoLIEcca U3YUYEHUH AUCUUIUIMHBL. [Ipu pemenun
3a/lady 3aKpeIUISIOTCS U YIIIyOJIAIOTCS TEOPETHUYECKHe 3HAHUM, NMPUOOPETaloTCsl HABBIKU U
YMEHUS IPUMEHSATh OCHOBHBIE 3aKOHBI K PELICHNUIO0 KOHKPETHBIX 3a/1a4, IPHOOPETAIOTCS HABBIKU
MOJIb30BAaHUS MaTEeMaTHYeCKHM alapaTtoM U HaBbIKM BbluucieHud. llepen pemienuem
pacueTHBIX 3aja4 HeoOXOJUMO BHUMATEIbHO U3YyUYUTh TEOPETHUUECKUN MaTepuan U pa3oOparb
MpUMephl pelleHus 3anady. B pemieHuu 3amad JOMDKHBL colepikaTtbes (OpMynbl U Bce
BBIUMCIICHUS] C yKa3aHUEM eIuHUI] u3MepeHus. [Ipu BhIUMCIEHHSAX HEOOXOAMMO oOpaiiarhb
BHUMaHHE Ha UX TOYHOCTH (MCIIOJIb30BAHHUE HYXKHOTO YHCIIa 3Ha4YaImux uudp) u cobmaroaeHue
IIpaBWJI OKPYTJICHUS.

Pabora wnHanm pedepatoMm mnpeamonaraer yriyOJeHHOE UW3Y4YE€HHE, AaHAU3 U
CHCTEMaTHYeCKOe M3JI0KEHHE W30paHHON NpOOIeMaTHKH, Pa3HOCTOPOHHIOID OIICHKY, €€
coliep;kanue U 3HaueHue. Pedepar gomkeH ObITh HalKMCaH Ha YPOBHE KPUTUYECKOTO, HAYYHO-
aHaJIuTU4YecKoro oo3opa. KiroueBble MOHATHS U TEPMHUHBI, 00CYX/1aeMble U UCIOJIb3yEMBIE B
pedepare MOMKHBI OBITH TOYHO OMpEAENCHBbI, 3aKOHbl TOYHO C(OPMYIHPOBAHBI, BCE
paccyX/1eHUs 10JIKHBI BECTUCH B CTHJIE HAYYHOU IMCKYCCUU, ObITh 000CHOBAHHBIMU, ONUPATHCS
Ha (PaKThI U JIOTUYECKHU CBSI3aHHO BECTH K OIpPENICICHHBIM UJESM U TUIIOTE3aM, pe3yibTaTaM U
BbIBOJIaM. B 3akitoueHHMH YMECTHO J1aTh KpaTKO€ Pe3lOME, UTOTM M BBIBOJBI IPOEJIaHHOM
paboThI, OXapaKTeprU30BaTh HANPABIEHUS U MEPCIEKTUBBI JATbHEUIITNX UCCIIECTOBAHHIA.

7. MaTepunajibHO-TeXHHYeCKoOe o0ecniedeHue Mo JUCHMIIHHE (MO1YJII0)

HaumenoBanue crienaabHBIX
IIOMEIEHU

OCHAIIIEHHOCTh CIIEIUAIbHBIX
MHOMEILEHUH

HepequL JIMIIEH3UOHHOT O
nporpaMMHOTO obecreueHus

YueOHbIe ayIUTOpUHU IS
MPOBEICHUS 3aHATUI JIEKIIMOHHOTO
tuna (ayz. 234c, 322¢)

Mebenb: yueOHast meOennb
TexHuueckue cpeacTBa 00yUCHHS:
9KpaH, IPOEKTOP, KOMIIbIOTED

Microsoft Windows;
Microsoft Office

YueOHble ayANTOPHHU TSt
MPOBEICHUS TPYIIIOBBIX "
WHJIMBHIYaJIbHBIX KOHCYJIBTAINH,
TEKyIEr0 KOHTPOJs (ayIuTopus

Meobenb: yuebHas mebOenb
TexHUYEeCKUe CpelcTBAa O0YUCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEP

Microsoft Windows;
Microsoft Office

439c) u MPOMEKYTOUHON

arrecraiu  (aymuropus  425c,

416¢)

YuebOHble ayIUTOpUHN st | MeGenb: yueOHas Mebenn

MIPOBEACHUSA 3aHaTui | TexHnueckue cpeacTra 0Oy4eHHUS:

71a60paTOPHOTO TUMA. | IEpPEHOCHOe MYJIbTHMEINHHOE

JlabopaTopus HEOpPTaHMYEeCKoH | 0o0opyIoBaHUE (HOYTOYK,

xumui (ayn. 439C) MIPOEKTOP)
O6opynoBaHue:
CIeLUaIN3UPOBaHHAS
naboparopHas Mebenb  (CTOJbI,
CTYJNIbsI, MKa(bl Ul PEaKTUBOB U
00opyoBaHus, BBITSKHBIE
mKkadpl), CpeACTBa  MOXKapHOW
0€3011acHOCTH U OKa3aHMsS MEPBOU
MEIUIIMHCKON TTOMOIITH,
XMMEYKCKast nocyza u




o0opynoBaHue, BECHI
TEXHOXUMHYCCKHE, ICKTPHUCCKUC
IUITKH, HA0OphI  XUMHYECKOM
MOCYJbl W PEaKTHBOB, BOJSHbIE
GauHw, BaKyyMHBIC HacoChl,
TEPMOMETPBI, MATHUTHBIE MEIIIATKH
c MTOJIOTPEBOM MM-135H
«Tarnep», pH-meTp «Oxcnepr-001-
3.04», cmekrpodoromerp B-1100
3KOBBIO, nabopaTOPHEIA
ucrouHuk mmrtaHus [TPODOKUIT
B5-71/1M, Bechl aHAIUTHYECKHE
Adventurer Pro AV114C

Kypcoast paboTa He npesycMOTpeHa y4eOHbIM TUIAaHOM.

VYueOHble ayIUTOpUU TUTSE
KypCOBOTO MPOEKTUPOBAHUS
(BBINMOHEHUS KYPCOBBIX paboT)

s camocrosTenbHOM  paboOThl  OOy4yaroUMXcs MPeAYCMOTPEHBbI  [TOMEIEHUS,
YKOMIUIEKTOBaHHbIE CIELUATU3UPOBAHHON MeOEIIbI0, OCHALLICHHbBIE KOMITBIOTEPHOM TEXHUKOM C
BO3MOXXHOCTBIO IIOJAKJIIFOYCHUA K CCTH ((I/IHTepHeT» 1 obecrieueHreM A0CTYyIIa B 3JICKTPOHHYIO

nH(OPMaLIMOHHO-00pa30BaTEeNbHYIO CPEly YHUBEPCUTETA.

HanmeHnoBanue noMemieHui Jajist
CaMOCTOSTENILHOM PaboTHI
o0yyaromuxcs

OcHaIleHHOCTh MMOMEIIESHUH ISt
CaMOCTOSATENLHOM PaboThI
00y4Jarmuxcs

[lepeueHb TMIIEH3MOHHOTO
IPOTPAMMHOTO 00ECTICUCHHUS

IlomeleHue st caMOCTOATEIbHON
paboTsI oOyyJaromuxcs
(auTambHBIIH 3ail Hayunoit
OMOTMOTEKM)

MebGenb: yueOHas Mebeb
KommiekT  cnenuanu3upoBaHHOM
MeOen: KOMITBIOTEPHBIEC CTOJIBI
OO0opynoBaHue:  KOMIIBIOTEpHAs
TEXHHKA C TOAKIIOYCHHEM K
HHPOPMALHOHHO-
KOMMYHHUKAIIMOHHOH cetu
«VluTepHeT» M JOCTYyIOM B
JJIEKTPOHHYI0  MH()OPMAIMOHHO-
00pa3oBaTeNbHYIO cpeny
o0pa3oBaTeNbHON  OpraHM3aluHy,
BeO-KaMepbl, KOMMYHHKAIIHOHHOE
obopymoBaHue, obecrneunBaronee
JA0CTyn K CeTHu HUHTCPHET
(npoBojHOE COCIMHEHHUE "
0eCrpoBOIHOE  COCTUHEHHE 10
texuoorun Wi-Fi)

Microsoft Windows;
Microsoft Office

TTomerienue a1 caMOCTOATEILHOM
paboTsl 0Oyuaronuxcs (ayauTopus
4310C)

Meobenb: yuebHas mebOenb
Kommiexkt cnenuann3upoBaHHOU
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAS
TEXHHKa C TOJIKIIOYCHHEM K
WHPOPMALNOHHO-
KOMMYHHUKAITHOHHON cetu
«MHTepHET» M JOCTYIOM B
9NEKTPOHHYI0  HH(OPMAIMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3aLud,
BeO-KaMepbl, KOMMYHHKAI[HIOHHOE
o0opynoBaHue, OOCCIICYHBAOIICE
JOCTYI K  CeTH  HHTEpHET
(mpoBomHOE COCITMHEHUE u
OecrpoBOTHOE  COCOUHEHHE 10
texnosorun Wi-Fi)

Microsoft Windows;
Microsoft Office




