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1. HEJIM U3YYEHUS YUYEBHOM JUCIUILINHBI

- U3yYCHHUE CTYICHTAaMH OCHOBHBIX MOHSTHI U 3aKOHOB XUMUHU;
- OCBOGHHME OCHOBHOIO Marepuaja II0 CTPOCHHIO aTOMOB, XHMHYECKOW CBSI3M U
3aKOHOMEPHOCTSIM, CBSI3aHHBIM C TEPUOAMYECKUM 3aKOHOM M TEPUOJUYECKON CHUCTEMOM
snemenToB 1. Y. Menaeneena;
- U3yYEHHUE OCHOB XMMUYECKON TEPMOAMHAMUKHI U KHHETUKH XUMUYECKHUX MTPOLIECCOB;
- MOJydYeHHE TIIYOOKHMX 3HAHMM 110 TEOPUHM PACTBOPOB M TEOPHH DIICKTPOXUMHUUYCCKUX
MIPOIIECCOB;
- U3YYCHHE CIOCOOOB IMOJYYEHHUS XHMHUYECKHX 3JIEMEHTOB M MX COCIWHEHUN; PacCMOTPEHHUE
OCHOBHBIX TIPOIIECCOB, CBSI3AHHBIX C XUMHUYECKUMH MPEBPAIICHUSIMHU D3JIEMEHTOB M HX
COCIMHCHUI B KOHKPETHBIX CUTYAIUsX;
- BBIICHCHHE BO3MOXKHBIX 00JIaCTEN TPUMEHEHUSI XUMHUYECKUX 2JIEMEHTOB U UX COCTMHEHUI;

- U3y4YEeHHE CTYJICHTaMU OCHOB OOIIEH 1 HEOPraHMYECKONH XMMHHU C LEIbI0 PUMEHEHUS UX
MIPU U3YyYEHUHU TOCIEIYIONUX XUMUYECKUX JTUCHUIUIMH (AHATUTUYECKOW XUMHUH, (PU3UIECKON U
KOJUIOMIHOM XUMHUHU, XUMHH OKpYXKalollel cpeapl, XHWMHUU CHEIHAIbHBIX BEIIECTB) U
MPaKTUYECKON JeATEIHHOCTH;

- (opmupoBaHUE Y CTYJACHTOB CHEIUAIBHOTO TUIIA XUMHUUECKOTO MBIIUICHUS;

- OCO3HAHUE POJIA XUMHUU B MIPOIIECCE OXPAHBI OKPYKAIOIIECH CPEIbI.

dopmupyemble JUCHMIUIMHOM 3HaHMA M YMEHMsS TOTOBAT BBINYCKHHKA JaHHOW
00pa3oBaTeNbHON MPOrPaMMbl K BBITOJHEHHUIO CIEAYIOMNUX OOOOIIEHHBIX TPYIOBBIX (YHKIUH

(TpyAOBBIX (PYHKINN):

Tabauua 1.1.

Kon u Ham-

0O000meHHbIe TPYAOBbIe GYHKIMHA

Tpyaossie GyHKIIUHA

MeHOBaHHe
npodgeccuoHal
bHHOTO CTAH-
maprta

Kon

HaunMmeHnoBaHue

Ypose
Hb
KBaJIN
ukan
1401

HaunmMmeHnoBaHue

Kon

YpoBeHb
(moxypos
€Hb)
KBaJIH G
HKALUM

01.001 Ilenma-

ror (megaro- B
ruvecKasi
nesiTeIbHOCTh
B I0IIKOJIb-
HOM, HAYA/Ib-
HOM 0011IeM,
OCHOBHOM
oo1meM,
cpeaHeM
mem o0pa3o-
BaHuHU) (Boc-
NUTaTeNb,
YIHUTEb)

00-]

Iemarornyeckas
JCATCIIb-HOCTb 110
MIPOEKTUPOBAHUIO u
peanuzanuu OCHOBHBIX|
00111600pa30BaTEIHLHBIX
porpaMmm

5-6

Ienarornyeckas
ACATCIIbHOCTD 10|
peanuzanuu porpamm
OCHOBHOTO U  CpEIHETO
obmrero oopazoBaHus

B/03.6

6




26.003

ynpaBJ’ICHI/IG CTaausIMU|

[IpoexTupoBanue 0codo

M0 KOHTPOJIIO
KayecTBa OHMO-
TEeXHOJIOTHYeCK
0ro MPON3BOM-
CcTBa mpenapa-
TOB IS pacTe-

HHBECOJACTBA»

OMOTEXHOJIOTU-YECKOI
IPONYKLIIMA HAa BCEX ITalax
[IPOU3BOCTBEHHOTO
rporecca

3aIlUU TI0 TTPOU3BOCTBY
OuorpemnaparoB IS pac-
TEHUECBOJICTBA

«Cnenuaaunct paldoT MO NMPOEKTUPOBAHUIO CIIOXHBIX U3IEINH N3
N0 TPOEeKTH- 171631 (S10707 u3 HAaHOCTPYKTYpPHUPOBAHHBIX
poBaHHIo HaHOCTPYKTYPHUPOBAaHHBIX KOMIIO3UIJHOHHBIX C/03.7
u3ieauii  u3 KOMITO3UIIMOHHBIX MaTepuaioB
HAHOCTPYKTY MaTepuaIoB
PHMPOBAHHBIX
KOMIO3ULMOH
HBIX MaTepH-
aJIoB»
40.011 [IpoBenenne HaydHO- IIpoBeneHne MaTeHTHBIX B/01.6
«Crnenuaauct HCCIIEI0BATEIbCKUX 171 HCCIIeJOBaHUH 1
Mo  Hay4Ho- OTIBITHO-KOHCTPYKTOPCKHX oTpeJiesieHIe
uccJieioBaTe pa3paboToK npy XapaKTePUCTUK
bCKHM | WCCIIEIOBAHUN pOoayKIwH (YCIyT)
ONBITHO- CaMOCTOSITENIBHBIX TEM [IpoBenenue padoT mo B/02.6
KOHCTPYKTOP 00paboTKe U aHAIIU3Y
CKHM pas- HayYHO-TEXHUYECKON
padoTkam» rH(pOPMAIUHU H
pe3yIbTaTOB
UCCIIENOBAHUN
PykoBoscTBO rpymmoit B/06.6
PpabOTHUKOB MPHU
UCCIIeIOBaHUT
CaMOCTOATECIIbHBIX TEM
26.013 Kontponb KayecTBa Kontpons kadectsa chippsi|  A/01.6
«Cnienmajauct XHUMHU-YECKON 71 1 MaTepuasioB B OpraHu-

2. MECTO YUYEBHOM JUCIUILIUHBI B CTPYKTYPE OIIOII BO

ﬂI/ICHI/IHHI/IHa ((HCOpFaHI/I‘ICCKaﬂ XHMUS» OTHOCHUTCS K 00SA3aTE€NbHOM 4YacTH JUCLHMITIINH

bioka 1; uzyuaercs B 1,2 cemectpax.




Tab6auna 2.1.

CBa3b AUCIHHUIIJIMHBI «HeopraﬂuquKaﬂ XUMHUS» ¢ MTAPAJNJICJIbHBIMA JUCHUIIVIMHAMUA U
CPOKH UX U3YUYCHUSA

Kon JIMCUUIUIMHBL,  MapajuleIbHble JTUCLUIUIMHE Cemectp
JMCIMTUTAHBI «Heoprannueckass XuMusi»
b1.0.10 MaremMaTuka 1,2
b1.0.11 dusuka 1,2
b1.B.17 Nudopmaruka 1,2
b1.B.08 DneMeHTapHbIl KypC XUMUHU 1
Tabimua 2.2.

CBs3b AUCIHUIIIMHBI «Heopra}mqeckaﬂ XUMHUS» €¢ TOCJTCAYIINUMHA TUCHUIIIMHAMA U
CPOKH MX U3YyUYCHUHA

Kon JlucuunnuHel, creAyrooliue 3a JAUCLHUIUIMHON Cemectp
JUCTIUTLTHBI «Heopranudeckast XuMus»
b1.0.15 AHamuTHYecKass XUMHUSA 34
B1.0.07 Opraanyeckasi XUMHS 5,6
b1.0.08 duznueckasg XUMU 5,6
b1.B.18 BrIcOKOMONIEKYIIApHBIE COETUHEHUS 7
b1.B.19 CrpoeHue BemiecTBa 5
b1.0.16 duzrUecKrue METO/Ibl UCCIIeIOBaHUS 8
b1.0.13 XUMHUYECKHE OCHOBBI OMOJIOTHUECKUX MPOIIECCOB 6
b1.0.09 Kommongaas xumus 7

B pe3yabTaTe OCBOCHUA TUCHUIIVIMHBI CTYACHT J0J/IZKCH
3HATb:

[TpuHIMIB KIaccU(UKAUKA U HOMEHKIIATYpPy HEOpTraHMYEeCKUX COCTUHEHHIA,
OcHOBHBIE TUIIBI XUMUYECKUX CBS3EH;

OCHOBBI COBPEMEHHOW TEOPUU CTPOCHUSI aTOMa;

TeopHto KOMIUIEKCHBIX COEIMHEHUM;

OCHOBBI PHEPTE€TUKHU ¥ KUHETUKH XUMHUYECKHUX IIPOLIECCOB;

Teopuro pacTBOPOB HEAIEKTPOIUTOB U JIEKTPOJIUTOB;

OCHOBBI 3JIEKTPOJIMTHYECKHUX MTPOIIECCOOB;

XapakTeprCTUKY OTACIBHBIX TPYIII S-, P-, d- u f- 3J1eMeHTOB Ha OCHOBE CTPOCHUS
UX aTOMOB;



e (CnocoObl TONyYeHUS] OCHOBHBIX COCIWHEHUN XHMHUYECKUX OJIEMEHTOB, UX
CBOIiCTBa U 00JaCTH IPUMEHEHUS,

e OCHOBHBIC MPUHIUIIBI MPOBEACHUS KOHKPETHBIX XMMHYECKHUX 3KCIEPUMEHTOB U
00pabOTKY MOJIy4eHHBIX PE3YJIbTATOB;

yMeThb:

e HaxomuTe cBA3p MEXIYy CTPOCHMEM BEIIECTBA M €r0  XHMHYECKUMU
BO3MO>KHOCTSIMU;

e Pemath M00bIe XUMUYECKUE 33/1a4H, OMIUPAsICh HA TEOPETHUECKUI MaTepral OCHOB
XUMUY;

e [IpoBoguTe mpocTedmMe Pacdy€Tbl 10 OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIM
peakuusaM, SHEPreTHYeCKUM U KWHETUYECKUM IIPoLieccaM, TEOPUH PacTBOPOB;

e PabGortate B saboparopuu C HCHOJIB30BAHUWEM MpoOcCTeiiero J1abopaTopHOro
000pyI0BaHus;

e CoCTaBlIiATh XMMHUYECKHE PEAKIIUU JIFOOBIX XMMUYECKUX IPOLECCOB U BHIINOJIHAThH
Ha UX OCHOBE HEOOXOUMbIE PACUETHI.

BJIa/IeTh:

® Metoaukoit MMPOBCACHUA XUMHUUCCKOI'O SKCIICPUMCHTA B na6opaT0prlx YCIOBUAX;

e VYMEHHEM MpPaBWIBHOTO OOBSICHEHHS pe3yJIbTaTOB SKCIEPUMEHTA, €CIH JaKe
pe3yJIbTaT OTPULIATEIbHBIN;
e MerogamMu OKa3aHUS NEPBOM MOMOLIM MPH HECYACTHBIX CIIydasX B XUMHYECKOM
nabopatopuun

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHHUA YYEBHOU JUCIHUATIJIAHDI.

[Tponiecc M3ydeHus TUCHMIUIMHBI HampaBieH Ha (OPMUPOBAHHE DJIEMEHTOB CIIEAYIOIINX
komneTeHMi B coorsercTBur ¢ ®I'OC BO 1o nanHOMY HanpaBlIEHUIO:

Tabnuya 3.1.
Kon HanmenoBanue Nuauxarop B pesyabTare ocBoeHusn
KOMIIETEHI] KOMIIEeTEHIIH U JOCTHIKEHHSI AMCUMIINHBI 00y4Yaromuiics
HHU KOMIIeTEeHIIH U JOJIZKEH .
Yuueepcanvnvie komnemenyuu (YK) u unoukamopul ux oocmusicenus
YK-1 | Cnocoben ocymect- | YK-1.1. Ananusu- 3HaTBh: CBOU JIMYHOCTHBIE
BJSATh KPUTHYECKHH | pyeT MNpOOJEMHYI0 | OCOOEHHOCTU U PECYpPCHI
aHa/u3 NPOOJEeMHBIX | CUTyallMl0 KakK CHC- YMeTb: aIeKBaTHO OIICHU-

CHUTyalliii HA OCHOBe | TEMY, BBIABISASA €€ | BaTb CBOM CIIOCOOHOCTH U
CHCTEMHOI0 TMOAX0/a, | COCTABIIAIOIINE U | BOBMOKHOCTH C COOTBETCTBUEM
BbIpa0aThIBaTh CBSI3U MEXIY HUMU KOHKPETHOW CUTYallu1
CTPATErulo AeMcTBUil Baanersn: HaBBIKaMHU
CaMOJIMArHOCTUKH JINYHOCTHBIX
KOMMYHHUKATHUBHBIX CIIOCOOHOC-
Tel B JI€JIOBOM B3aWMOJCH-
CTBUH




YK-1.2. Kputnuecku
OLICHMBAET  HAJEK-
HOCTb  MCTOYHHUKOB
uHpopmanuu, pabdo-
TaeT C TMPOTHBO-
peunBoil uH(pOpMa-
HUe U3  pasHbIX
HCTOYHHUKOB

3HaTh: crnocoObl  camo-
COBEPILCHCTBOBAHUS CBOEH Jie-
ATEJIBHOCTH C Y4YETOM CBOMX
JMYHOCTHBIX, JEJIOBBIX, KOMMY-
HUKAaTUBHBIX Ka4eCTB

YMmern: onpenensars MNpuo-
pPUTETHl JINYHOCTHOTO U IIPO-
(eccroHambHOTO pocTa

Buaaners: npuemamu 1ese-
MoJlaraHusi M IUIAHUPOBAHHS
cBOeH MO eCCUOHAIBHON J1es-
TEJIBHOCTH

YK-1.3. Pa3zpabatsi-

BaeT U coJepxKa-
TEIbHO apryMEHTH-
pyer CTpaTEeruo

peuieHus pobiem-
HOM CHTyaluu Ha
OCHOBE CHCTEMHOIO
U MEXKIUCUUIUIU-
HApHOI'0 IOJIX0JI0B

3HaTbh: BO3MOXHBIC Bapu-
AHTbI PCIICHHUA THUIIMYHBIX
3a1au

YMerb: UCIONB30BaTh MH-
CTPYMEHTBI HENPEPBIBHOTO ca-
MOOOpa30BaHUs

Baajaern: METOJIUKaMHU
caMopa3BUTUS U caMo00pa3o-
BaHUs

Oouy

enpogeccuonanvnuie (OIIK) komnemenyuu u uHOUKAMOPBL UX OOCHIUNCEHUA

OIIK-1

Crocob0eH aHaJIH3H-
poBaTh, HHTepPIpe-
THPOBaTb H 0000-
ATh  Pe3yJbTaThl
IKCIEPUMEHTANb-

HBIX W PacyeTHO-
TeOpeTHYeCKUX pa-
oot XHMHYECKOMH
HANPAaBJECHHOCTH

OIIK-1.1. IIpoomut
KPUTHYECKUM aHaIu3
pe3yibTaToB  CcOOCT-
BEHHBIX DKCIIEPUMEH-
TaJIbHBIX U PacueTHO-
TEOPETUYECKUX padoT

3HaTh: CTaHJIAPTHBIE METO/IbI
MOJy4YeHUs, HIACHTU(UKAUN U
UCCIICIOBAaHHUS CBOMCTB BEILECTB
W MaTepuayioB, TpaBujia oOpa-
00TKH U O(OpMIECHUS pe3yiib-
TaToB paboThl, mpasuia Th

YMeTh: IPOBOJIUTH MPOCTHIE
XUMHYECKHE OIBITHI IO TpeJia-
raeMbIM METOAMKAM

Baagers: 06a30BbIMH  HaBBI-
KaMU TPOBEJICHHUS XMMUYECKOTO
JKCIIEpUMEHTa U  O(hOpPMIICHHS
€ro pe3yJbTaToB

OIIK-1.2. ®opmynu-
pyeT 3aKkIIYeHHs U
BBIBOJIBI TI0 Pe3Yilb-
TaTaM aHaau3a JIUTe-
paTypHBIX  JIaHHBIX,
COOCTBEHHBIX JKCIIe-
PUMEHTAITLHBIX "
pacueTHO-TeOpeTH-

Yyeckux  pabor B
n30paHHON  oOmacTH
XUMHUHU WIA CMEXHBIX

HayK

3HaTh: METOABl TOJYYCHHS,
UACHTU(DHUKAIIMN  UCCIICIOBAHUS
BeleCTB (MaTepwalioB), CTaH-
JapTHBIE 00pabOTKH PE3yIbTaTOB
IKCIIEPUMEHTA

YMmerb: MNPOBOJAUTH MHOTO-
CTaUNHBI CHUHTE3, BBIOMPATH
METOJIbl TMATHOCTUKH BEIIECTB U
MaTepuaioB, TMPOBOJAWTH CTaH-
JapTHBIE U3MepeHusi, obpabda-
TBIBAaTh PE3YyJbTaThl KCIIEPUMEH-
Ta

Buagersh: HaBbIKAMH IIPOBE-
JIeHUS IKCIEPUMEHTA u
METONaMU 00paboTKu €ro
pe3ynabTaTOB




OIIK-2

Cnoco0en nposo-
JTUTH XUMHUYeCKH I
IKCIEPUMEHT C UCIO-
JIb30BAHHEM COBpe-
MEHHOro 000pya0Ba-
HHsl, cOOJI0Iasi HOP-
Mbl TeXHMKH 0e3-
OMACHOCTH

OIIK-2.1. PabortaeT ¢
XUMHYECKHMH Bellle-
CTBaMU C COOJOJIE-
HUEM HOPM TEXHUKH
0e30macHOCTH
OIIK-2.2. Hcnons3y-
€T CYINECTBYIOIIME U
pa3pabaThiBacT HOBBIE
METOJIUKH TTOTYYCHHUS
U XapaKTepu3aluu Be-
IIECTB M MaTepUajioB
JUTSL  peIieHusl 3aaa4d
podhecCHOHABLHOM
JIEITEIbHOCTH
OIIK-2.3.
IIpoBoxut mccnenosa-
HHSI CBOICTB BEIIECTB
U MaTepHuajoB C WUC-
MOJIb30BAHUEM COBpE-
MEHHOTO  HAy4HOTO
000pyTI0BaHUS

3HaTh:
0e30macHOCTH B
nJabopaTopun

YMerb: NpaBUIBbHO C TOYKH
3peHus TEXHUKH O0e30MacHOCTH
oOpalarscs CO CTCKJIISSHHON XH-
MHYECKOM TOCYJIOM M pEeaKTHu-
BaMU

Baaaerb: ocHoBamu 06e30-
MACHOTO TPOBEJCHUS XUMHUYEC-
KOT'0 SKCIIEPUMEHTA

OCHOBBI TEXHHUKHU
XUMHUYECKOU

opeccuonanvnute (I1K)

KomnemeHuuu u uudukamopbl UxX 00CmudiceHUs

IIK-1

Crnoco0eH BbIOH-
paTh U HUCNOJIH30BaTh
TeXHHYECKHe  Ccpel-
CTBa H MEeTOAbI
HCIBITAHUM I pe-
IEeHUsA  HCCeaoBa-
TeJLCKHX 3aJa4Y XH-
MHYECKOil MNPOMBIII-
JIGHHOCTH, IIOCTaB-
JIEHHBIX CHelHAaJIuC-
TOM 00Jiee BBICOKOM
KBaJIH(puKauuu

InK-1.1 [IpoBoauT
IKCIIEPUMCHTAIILHBIC
U (uIm) pacueTHo-
TEOPETUYECKHE UCCIIe-
JOBaHHWS B paMKax
IPEII0KEHHOTO
IJ1aHa

IIK-1.2. Cucremaru-
3upyeT HH(pOpMaIuio,
MOJTYYEHHYI0 B XOJE
COOCTBEHHBIX HCCIIE-
JIOBaHUW, AHAIU3UPY-
€T €¢ M COIOCTABJISAET
c JTUTEPATyPHBIMH
JTAHHBIMHA

3HaTh: - CTaHJapTHbIE
NIPUEMBI BBITIOJIHEHUSI TPOCTEH-
IIMX aHATUTUYECKUX OIBITOB;

- TUNBl  (PYHKIIMOHAIBHBIX
MaTepualoB B XMMHYECKOH TeX-
HOJIOTUH: KaTaJIU3aTopbl, aJcop-
OEHTBI, AJIEKTPOAbI, MEeMOpPaHBI,
CEHCOPHI U Jp.

- (yHIaMEHTaJbHbIE KpHU-
Tepuu 3(P(PEKTUBHOCTU HCHOIb-
30BaHMsI  CBIpbS WU DHEp-
ropecypcoB B XTC, ocHOBHbIE
HalpaBJIeHUsl TOBBILEHUS 13-

q)eKTI/IBHOCTI/I HNCITOJIB30BAHUA
CBIPDBEBBIX U DHEPIETHUYCCKUX
pecypcoB

YMeThb: - NPUMEHATH THUIIO-
BBI€ TIPUEMBI aHAIN3a BEIIECTB U
MaTepuaos;

- TIOJIb30BAThCSA CTaHIAPT-
HBIM O0OpYIOBaHHEM XUMHUYEC-
KOH J1abopaTOpuH NpH pelIeHUun
y4eOHBIX 3a/lad Kypca aHaIuTH-
YEeCKOU XUMHH;

- CHUCTEMaTU3UpPOBATH MaTe-
pHUalbl IO COCTaBy, CBOMCTBAM U
(GYHKIIMOHATLHOMY Ha3HAYCHUIO;

- OLUEHUTh BECh  Ipo-
MBIIIJICHHBIN 00BEKT Kak
OOJBIIYI0  XMMHKO-TEXHOJIOTH-




YEeCKYl0 CHCTEMY U TI'PaMOTHO
onMcaTb €€  HEPAPXUUYECKYIO
CTPYKTYDPY;

- HCIOJNb30BaTb TEOPETH-
YeCKMe  MPEIACTABICHMUS UL
000CHOBaHMS BbIOOpa TOTO WM
MHOI'0 METO/1a aHAJIN3a;

- TPaMOTHO aHaJU3UPOBAThH
IOJIy4EeHHBIE PEe3yJbTaThl, COIO-
CTaBJSITh C HMEIOLIUMHUCST B
JUTEparype;

- OLEHUTb HAay4YHYK HO-
BU3HY, IPAKTHYECKYI0 3Hauu-
MOCTb U JIOCTOBEPHOCTb PE3YJIb-
TaTOB HaY4HbIX UCCIIEIOBaHUH.

Baanerb: - craHgapTHBIMHU
MHCTPYMEHTAJIbHBIMU METOJaMU
U CCIJIETOBaHUS OpraHUYECKUX
BELIECTB U MaTEPUAJIOB;

- HaBbIKaMH (HOPMYIUPOBKU
Hay4YHON HOBUW3HBI, IIPAKTUYECKON
3HaYMMOCTH M JOCTOBEPHOCTH
pe3ysbTaToB COOCTBEHHBIX Hay4-
HBIX UCCIIEJIOBAaHUI.

4. OFBEM JINCIIUTIMHBI U1 BUJbI YYEBHON PABOTHI

Tab6auna 4.1.
O0beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThl

Buj yueOHoit padoThI Bcero 1 2

4acoB cemMecTp cemMecTp

OO01mmas TpyI0eMKOCTh TUCIIUATLTHHBI 360 180 180

AyIUTOpHBIE 3aHATHUS 194 68 126
Jlexuun 78 36 42
JlaGopaTopHbIe 3aHATHS 116 32 84
CamocrositensHas pabora ctynentoB (CPC) 112 85 27
Kontposnb 54 27 27

5. COAEP KAHUE JUCHUMIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C VYKA3AHHMEM OTBEJIEHHOI'O HA HHUX KOJIMYECTBA
AKAJEMUYECKHUX WJIN ACTPOHOMHUYECKHUX YACOB U BUJIOB YYEBHBIX

3AHATUUA

5.1. CTpykTypa IMCUMILIUHBI

O011ast TPyIOEMKOCTh JUCIUTUIMHBI cocTaBiser 10 3aueTHbIx equnuil, 360 yacoB



Taoaumna 5.1.

NeNe | HammenoBanme pa3jaesa 2 Bunnl DopMbI
n/n (TeMbI) s y4eOHoi1 padoThI TEKYIIero KOHTPOJIs
© J | 3] CP yCHEBAeMOCTH
Pasznen 1. O6mas xumus
1. OcHOBHBIE TIOHATHSA Xu- | 1 2 2 5 CobecenoBaHue, TECTOBBIM
Muu. CTeXHOMETPHYCCKUE KOHTPOJIb, OTYET I10 JIia-
3aKOHBI. OopaTopHoO# padoTe.
KonTponbHas padorta 1
2. Ctpoenue aToma. 1 4 4 10 CobecenoBanne, TECTOBBIH
KOHTPOJIb.
KontponbHas padota 2
3. | llepuomuyeckuii 3akon u | 1 4 4 10 CobecenoBanue, TECTOBBIN
nepuoandecKkas CHcTeMa KOHTPOJIb.
XUMUYECKUX  DJIEMEHTOB Kontponbnas padota 2
.. Menneneena.
4. | XumMnueckas CBS3b. 1 6 4 10 CobecenoBanne,
TECTOBBIN KOHTPOIIb.
KontponbHas padora 3
5. CkopocTb xumuueckux | 1 4 4 10 CobecenoBanue,
peaKkuuid. XUMHYECKOe TE€CTOBBIM KOHTPOJIb.
paBHOBECHE. KonrtponsHas pabora 4
6. | DHepreruka u HampasieH- | 1 4 4 10 CobecenoBanue,
HOCTh XHMHUYECKUX TpO- TECTOBBIN KOHTPOIIb.
LIECCOB. KonTponbHas pabora 4
7. | PactBopbl. Teopus snmekt- | 1 6 4 10 CobecenoBanue,
POJIMTUYECKOU JTHCCOIra- TECTOBBIH KOHTPOJTb.
LIAH. KonTtposnbHas pabora 4
8. | OkucmurenabpHO-BOCCTaHO- | 1 4 4 10 CobecenoBanue,
BUTEJIHHBIC PEAKIINH U TECTOBBIH KOHTPOJTb.
ANEKTPOXUMUYECKUE TIPO- KonTponsHas pabora 5
11ECCHI.
9. | Kommekcusle coemune- | 1 2 2 10 CobecenoBanue,
HUS. TECTOBBIN KOHTPOJIb.
KonTponpHas pabora 5
HTtoro 3a 1-ii cemecTp: 36 | 32 | 85
Pasnen 2. Heoprannyeckasi xumusi (XMMHUsI 3JIEMEHTOB U MX COeIMHEHHUIT)
10. | OcHoBHBIC 3aKOHOMEp- | 2 4 4 2 CobeceoBanue,
HOCTH B M3MEHCHHUU CBOM- TECTOBBIH KOHTPOJIb.
CTB P- DJIEMEHTOB.
11. | Bnementsr VI IA, VIA, VA | 2 6 12 4 CobecenoBanue, TECTOBBIN KOH-
TpYIIIL. TPOJIb.
KonrtponbHas pabora 6
12. Onementsl IVA, IHHA 2 6 12 4 CobecenoBanne, TECTOBBINA KOH-
TpyIIL. TPOJIb.
KontponrsHas pabota 7
13. | OcnoBHBIE 3aKOHO- | 2 4 4 2 CobecenoBanue,
MEPHOCTH B U3MEHEHUU TECTOBBIN KOHTPOJIb.
CBOMCTB S- 2JIEMEHTOB.




14. | OcuoBusIe 3aKOHO- | 2 4 4 2 CobecenoBanue,
MEPHOCTH B HW3MCHCHUH TECTOBBIN KOHTPOIIb.
CBOMCTB 0- DJ1€MEHTOB.

15. Onemenrtsl! |1IB, IVB, VB | 2 6 12 4 CobecenoBanue,

TPYUIIBL. TECTOBBIN KOHTPOJIb.
KonrtponpHas paboTa 8
16. Onementsl VIB, VIIB 2 4 12 4 CobecenoBanue,
TPYIIIIBI. TECTOBBIN KOHTPOJIb.
Konrtpossnas pabota 9
17. | Dnements VIIIB 2 4 12 2 CobecenoBanue,
IpyIIIbI TE€CTOBBII KOHTPOJIb.
KonTpoinbHas padora 10
18. Onemenrtsl 1B, 11B 2 4 12 3 CobecenoBanue,
TPYIIIBI TECTOBBIN KOHTPOJIb.
. DKk3ameH 1, 2 cemecTpbl
Hroro 3a 2-ii cemecTp 42 84 27
Hroro 3a rox: 78 116 | 112

YciaoBHBIE 0003HAYCHHUA:

JI — nexunonnsle 3auatus; JI3 — nabopatopuseie 3anarus; CP — camocrositensHas pabora

5.2. Conep:xxkanue qucuumiuabl «Heopranuveckasi XuMus»
1. BBeaenue

XHMHMS KaK CUCTEMa 3HaHWW O BEUIECTBAX U MX IIPEBPAILCHUAX. TeOpHs U SKCIEPUMEHT B
xuMuU. Pa3nuuHble ypoBHH Xumuueckoil Teopuu. MHdopmarnmonnsle cuctembl. Cucrema
NPUOPUTETOB B pPa3BUTHH XUMUU. OCHOBHBIE NTPOOJIEMbI COBPEMEHHON HEOPTaHUYECKON XUMHUHU.
Pycckas HOMEHKIaTypa HEOPraHUYECKUX COEAMHEHUI (KUCIIOpOJ, OKUCEN, TMJIPOOKHCh, BOJA,
IIeJI0Yb, MEPEeKUCh BOJOPOJAA, CEPHOKUCIBIA, XJOPUCTBIM U T.JA.). MexayHapoaHas
HOMEHKJIaTypa. XUMHMsI U SKOJIOTHSL.

OcHOBHbIE TIOHATHA U 3aKOHBl XMMHUU. ATOMHas €JUHHUIIA MacChl. ATOMHas U
MoJIeKyJsipHas Maccel. Monbs. MonbHast Macca. BaneHTHOCTh. CTENIEHb OKUCIIEHNS. DKBUBAJICHT.
MonbHasg Macca 3kBuBajieHTa. OmpeneiaeHus XUMUYECKOTO0 SKBUBAJICHTA AJIEMEHTA, KUCIOTHI,
THUAPOKCUAA, COJM, OKcuaa. OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE OJKBUBAJIECHTHI. 3aKOH
CTEXMOMETPUHU. 3aKOH YKBHBAJIECHTOB.

CrniocoObl BbIpaXEeHUsI KOHIIEHTPALUN PACTBOPOB.

2. Crpoenne atoma. PazBuTHe npeacrasieHuii o crpoennu aroma. KBanroso-
MeXaHH4YecKasi Mo/ eJIb.

AToM — Kak cnoxHas cucrtema. CioxHas cTpykrypa sapa. [IpoTOHbI U HEWTpPOHBI.
ITpoTOHHO-HENTPOHHAS TEOPUS CTPOEHUS SIIpa.

JIBOMCTBEHHAs MpHpoa EKTpOoHA. Macca M 3apsill 2JIEKTPOHOB. BoiHOBBIE CBONCTBA
anekTpoHoB. CooTHoleHne HeomnpenenenHoctu Ieitzenoepra. Ilonstue opOutanu. BomHoBas
¢byHknus 1 BomHOBoe ypaBHeHue Illpenunrepa. PanmanbHas u opOuTanbHas COCTaBISIOLINE
BOJIHOBOHM (DYHKIIMH.

KBanToBble uncia. CTpyKTypa 3J1€KTPOHHBIX 000siouek. KBaHTOBBIE ypOBHM, KBAHTOBBIE
noAypoBHH, s-, P-, O-, f- aromuble opOutamu. IlpaBmino KieukoBckoro. PeanbHble
pacCIoONI0KEHUs YPOBHEU U MOIYPOBHEN B aTOME.

OcCHOBHbBIE TNPUHLMIIBI PaclpeAeeHUs] 3JIEKTPOHOB B aTOMe: NPUHIUI HauMEHbIIEH
sHepruu, npuHnun [laynu u npaswio ['yHaa.

N300paskeHre 3IEKTPOHHONW CTPYKTYPHI aroma MpH MOMOIIHM 3JIEKTPOHHBIX (GOpMyl U



KBAaHTOBBIX A4YCCK. 3HepFeTI/I‘ICCKI/Ie AuarpaMMbl MHOT'O3JICKTPOHHBIX aTOMOB.

3. XumMHYecKas CBA3b

[Tonste xumuueckoit cBsizu. KpuBble M3MEHEHHs] SHEPruu Npu OOpa30BaHUM CBSA3H.
IIpupona xumuueckon cBsa3u. KonnuecTBeHHbIE XapaKTEpUCTUKU CBA3U. Tun cBs3u. BaneHTHbIE
Y MEXMOJIEKYJISIPHBIE CBSI3H.

KoBasientnast cBsa3b. JIBa MeTroma OOBSICHEHUS KOBAJICHTHOW CBsi3M. (OCHOBHBIE
noyioxkeHus: Metoja BasieHTHBIX cBszedt (BC). IlomsipHocTs cBsizn. HemoussipHble W MOJSpHBIC
MOJIEKYNbl. JIMMONbHBIE MOMEHT M XapaKTEpPUCTUKH CTENEHU IMOJIIPHOCTU CBsI3U. Tumbl
rudpuan3anil aTOMHBIX OpOHTasell, HampaBIEHHOCTb XUMHUYECKOM CBS3H, T'e€OMEeTpuyecKas
KOHpHUrypanmus MOJEKyld. ©- U 7- cBa3u. OnauHapHble, [BOMHBIE W TPOWHBIC CBS3H.
HeHnacpimaeMocTb CBSA3U. DHEPrUs CBS3H.

OcHOBHBIE TIOJIOKEHHUSI METOJIa MOJICKYJISIpHBIX opoutaneir (MMO). Casi3zbiBaromiue,
Pa3pBIXJIAIOINIMNE W HECBS3bIBAIONIME MOJICKYJISIPHBIE OpOUTaNW; G- W T- MOJEKYJISIpPHBIC
opbutanu. CxeMbl MOJIEKYJIIPHBIX OpOUTael IByXaTOMHBIX FOMOSZEPHBIX, FE€TEPOSIIEPHBIX U
MHOI0aTOMHBIX MoJieKyIl. [lopsaok cBa3u. MaruuTHslie cBolicTBa MoJieKyl. CpaBHEHHE METOJ0B
BC u MMO.

HNonnas cBs3p. Kputepuit o0pazoBaHus HOHHOW CBsi3U. HeHachlaeMocTh CBSI3H.
Kpucrannnueckoe cocTosiHE HOHHBIX cOeAMHEHUI. HeHanpaBiaeHHOCTh CBS3U. DHEPrus CBA3H.

MexMonekyisipHble cBs3U. BonopoiHas cBs3b.

BnusiHue BOIOpPOAHONM CBSI3M Ha CBOMCTBA BeHIECTB. JIOHOPHO-aKUENTOpPHAS CBS3b.
Honop, axuentop. Ciyyaun MNOSBIEHUS BHYTPUMOJIEKYJISIPHOM, BOJOPOAHOM M JTOHOPHO-
aKUENTOPHOM CBSI3H.

OpueHTauMoHHOE, UHAYKIHOHHOE U TUCIIEPCHOE B3aUMOJICHCTBHUE.

4. Ilepuoauyecknii 3aK0H U nepuoaHYecKasi cucrema djiemenTos /1.
MemnpeieeBa

[loucku  ocHOBBI  Kiaccu(pUKAMM  XUMHUYECKMX  DJIEMEHTOB  JI0  OTKPBITHA
NEPUOANYECKOT0 3aKOHA.

Tpu stana padotst .M. MenneneeBa B 00J1aCTH CUCTEMaTUKHU XMMHUYECKUX JIEMEHTOB.
@opmynupoBKa NEPUOANYECKOro 3akoHa. Co3gaHue NEPUOAMYECKON CUCTEMBI JJIEMEHTOB.
Jlornueckuie BBIBOJIBI U3 IEPUOIAYECKOTIO 3aKOHA U IEPUOINYECKON CUCTEMBI DJIEMEHTOB.

CoBpemeHHass (QOpPMYJIHMPOBKAa MEpPHOAMUECKOro 3akoHa. CTpyKTypa COBpPEMEHHOM
MIEPUOIUYECKON CUCTEMBI J1EMEHTOB. KOpOTKONEPHOIHBI M JJIMHHOIEPUOAHBIA BapUAHTHI
nepuoanudeckon cucreMsl. Ilepuon. I'pynma. [lenenue rpynmsl Ha NOATPYIHIBL. TUIMYeCKue
AJIEMEHTBHI, IIOJIHBIE aHAJIOTH.

S-, p-, d-, f- onemenTel. BHYTpeHHSI 1 BTOPHYHASI TIEPHOANIHOCTb.

3aKOHOMEPHOCTH M3MEHEHHS] OCHOBHBIX XapaKTEpUCTHUK aTOMOB IO NEpUoAaM H
rpynnaMm. Paanycsl aroMOB M HMOHOB, DJHEpPrHs MOHH3ALMH, CPOJACTBO K DIIEKTPOHY,
AIIEKTPOOTPHUIIATEILHOCTh: HW3MEHEHUS JTHX XapaKTepUCTUK IO TNEepUoJaM U TpYIIaM.
3aKOHOMEPHOCTH H3MEHEHHs BAJIEHTHOCTH, OKHMCIUTEIbHO-BOCCTAHOBUTEIIBHBIX CBOWCTB
DJIEMEHTOB M CBOMCTB OJHOTHITHBIX COCIMHEHUMN.

BaneHTHBIE 1IEKTPOHBI 1 MHOTOOOpa3ue BaJICHTHBIX COCTOSIHUI aTOMOB S-, P-, d-, f- anemenToB.

CrocoObl  TIpe/ICKa3aHusl CBOWCTB DJIEMEHTOB W WX COCJUWHEHHWHA Ha OCHOBE
NEPUOANYECKOT0 3aKOHA U MEPUOINIECKON CUCTEMBI JIEMEHTOB.

3akoH Mo3nu. IloarBepaeHne NpaBUIBHOCTH NEPUOAUYECKON CHUCTEMBI JIEMEHTOB.
IIpenckasanue cylmecTBOBaHUS HOBBIX 2JIEMEHTOB.

5. CTpoeHue KOMILIEKCHBIX COeINHEeHUIl

Koopaunamuonnas teopuss BepHepa kak mepBas yAauHas IOIBITKA TEOPETHYECKOIO
o0bsicHeHUsT  cTpoeHHsT  KomruieKCcHbIX — coemuHeHnid  (KC).  OcHOBHBIE — TIOJIOKEHUS
KOOPJAMHAIIMOHHOM TEOPHUHU: LIEHTPANbHBIA aTOM M JIUTaHAbI, BHELIHSAS U BHYTPEHHss cdepa,
KOOPJMHAIIMOHHOE YHUCIO, SAPO KOMIUIEKCAa, €ro 3apsij, riaBHas UM MoOOYHas BaJIEHTHOCTHU



JleHTaTHOCTH ~ JIMTaHAOB. YCIEmHOe TMpeackazaHue A.BepHepoM uyucia  HU30MEpOB
aKTadIPUIECKUX KOMIUICKCOB KoOaybTa (3).

IIpupona xumuueckoit cBsizu B KC. Couetanue 3y1€eKTpOCTaTUYECKOTO M KOBAJEHTHOI'O
B3aMMOJICHCTBHS LIEHTPAIbHOTO aroma (WM WoHAa) ¢ jurasaamu. lloHsTtue o kuciorax u
ocHoBaHMsX JIbrouca.

BepnepoBckos u coBpeMenHasi HomeHkJarypa KC.

Crpoenue KC c nozumuit MBC. HuskocnuHOBBIE W BBICOKO CIMHOBBIE KOMILJIEKCHI.
['ubpunuzanuss opOuTaiell IEHTPalIbHOIO aroMa Mpu OOpa3oBaHUHM  OKTadAPUUYECKUX,
TETPAdIPUUECKUX U KBAZAPATHOrO Komruiekca. CliH ClapeHHbIE U CITUH CBOOOIHBIE KOMIUICKCHI.
OHeprus pacllelyieHuss W SHeprus crapuBaHus. V3mMeHeHue »SHepruu cTabuiIM3alnuu
KPUCTAIJIMYECKMM IIOJIEM B  psly IEPEXOAHBIX DBJIEMEHTOB JJIs  OKTadJpUUYECKUX U
TETPAdIPUUECKUX KOMILUIEKCOB, 0Opa30BaHHbBIX JIMTaHAaMU CUJIbHOTO M ciaboro mois. Cs3b
BenmunH pacmierieHus ¢ okpacko KC. HcnomszoBanue TKIT miis 0OBSICHEHUS MarHUTHBIX
cBorictB KC.

Cnexrpoxumuueckuit psin smrangoB. McnonszoBanue TKII mms onmucanus crpoeHust
HOPMAaJIBHBIX M OOpaiieHHbIX mmuHened. [Torstue 06 addexre Ana-Teinopa.

[IpencraBinenre o TEOpUM IO JIMFAHAOB. OHEPreTUYECKUE JUAarpaMMbl JUIs
rekcaaMmmuHKkoOanbTa (3) U rekcapropokodanpTaTa (3). 6- U M- TOHOPHO-AKIEITOPHBIC CBS3H.
Benmuuna pacmieruieHust B TeOpuH modst iuranio. HecBsspiBatomme opouTani. BoKMOXHOCTB
O- JaTHBHOTO B3aMMOJCHCTBUS O-3JIEKTPOHOB IIEHTPAILHOIO aToMa CO CBOOOHBIMU
(pasperxiisironiuMu)  opOutansatu Jmranga. CpaBHEHHE BO3MOXKHOCTEH METOJIa BaJCHTHBIX
CBsI3€H, TEOPUU KPUCTAJUIMYECKOTO MOl U TEOPUH OIS IUTaHa0B B onucanuu crpoerust KC.

KC ¢ HeopraHmdeckMMHM M OpraHMYeCKUMH MOJIMAECHTUTHbIMU Jurasgamu. KC
JJIEMEHTOB-METAJUIOB € aMHUHOKHCJIOTaMH Ha TpUMepe OSTUJICHAMAMHHTETpa-aleraTa
(xommiekcoHoTa) Kanblus. Xenartsl. [IpaBuio nukinos Uyraesa.

Knacteps! (Ha mpuMepe HU3IINX TaJOTeHUI0B MOJIMO/I€HA) U MHOTOSIIEPHBIE KOMITJIEKCHI
(Ha TpuMepe KapOOHWIJIOB TEPEXOMHBIX AJIEMEHTOB), KOMIUIEKCH (Ha mpumepe QepporieHa)
coenuHEeHUs BKIoYeHHs (knaTpatel). Cymnpa-MoneKyIspHble COeIUHEHUS.

KoncranTa ycToliunBoctu - BaxkHeimas xapaktepuctiuka KC. 3aBUCHMOCTh KOHCTAHTBI
YCTOMUMBOCTA OT BEJMYMHBI 3apsiia M paadyca LEHTPAJIbHOTO HOHA, €ro 3JEKTPOHHOU
KoH(urypauuu (Ha mpumepe rekcaaMMuHKoOanbTa (2) M rekcaamMmmuHkoOanbTa (3), a Takxke
rekcarmanodeppra (2) u rexcanmanodeppara (3). [IpenocraBnenue 0 KHUHETUYECKU TAOUIBHBIX
U UHEpPTHBIX KOMIUIEKcax. ['eomeTpuueckass U ONTHYECKass U30MEPHUSI MHEPTHBIX KOMILIEKCOB.
O ekt TpancBnuaHus YepHsena.

Pons KC B nmpupone (hepmenTsl, XJ10podriL, reMorio0ruH, KOMIUIEKCHBIE COCIMHEHHS
MUKPO3JIEMEHTOB B MMUTAaHUM PACTeHH, JekapcTBa U sabl). Mcnonb3oBanue KC B TexHOMOTHH,
CEJIbCKOM XO34iCTBE M MEAMIMHE (pa3[elieHhe M OYUCTKAa cMecell HeOopraHM4ecKHX
coeMHeHu#, Ooppba C XJIOPO30M pacTeHHH, MPOTUBOOITYXOJEBOE MAECUCTBHE KOMIUIEKCOB
IUTaTUHBI U Apyrux sneMeHToB). Jletyune KC u ux pojb B HEOpraHMYECKOM CHHTE3€ (TOHKHE
IUIEHKH, TETEPOCTPYKTYPHI).

6. Hayaia xXuMH4eCKoil TePMOAUHAMMKH

XUMHUYECKHE TPOLECcChl Ha MHKpPO - M MakpoypoBHsX. Baxkseilmue mnpuzHaku
XUMUYECKHUX TIpeBparieHnii. [loHsTHe 0 XUMHUYECKUX TpEBpaIeHUus] B HEOOBIYHBIX YCIOBHSIX:
MJIa3MOXUMHUS, 3BYKO- U MEXaHOXUMHMSI, KPHOXUMHUS, Ja3epHasi XUMUsL.

OcCHOBHbIE TOHSTHUSI XUMHUYECKOM TEPMOJMHAMUKU: CHCTEMA, MapaMeTphbl COCTOSHUSA,
paborta, sHeprus, TeroTa.

BuyTpenHss 3Heprus, U ee M3MEHEHHE NMPU XUMUYECKMX M (ha30BBIX IMPEBPAIICHUSIX.
[lepBoe Havano TEPMOAMHAMHKH. OHTAIbIUS OOpa30BaHHUS XUMHUYECKUX COCHMHCHHUIA.
CranmaptHoe coctossHue. CTaHIapTHBIE OJHTAIBIUU O0Opa3oBaHus. TerioBbie 3(PGHEKTHI
XUMUYECKHUX peakuui. TepMOXMMHYECKUE pacyeTsl, OCHOBAHHbIC Ha 3akoHe ['ecca. Tepmoxu-
Muyeckue Hukibl. Temnoemkocts. TeMmeparypHasi 3aBUCUMOCTh TEIJIOEMKOCTH M SHTAJBIIHU.
VYpasuenue Kupxroga. Dueprust xumudeckoil cBa3u. [lonsTHe 00 MCMOIB30BaHUN XUMHUECKUX



U ($a30BBIX NPEBpAIlCHU B HEOPraHMYECKHUX CHUCTEMax JJsl pPEreHepUpOBaHUS, XpaHCHHS
TPaHCIIOPTUPOBKHU dHEprun. Bogopoanas sHepreTuka.

Bropoii 3akoH TepMOAMHAMUKH. DHTPOIHUA. 3aBUCUMOCTh 3HTPOIIHUU OT TEMIEPATyphI.
CranpaptHass sHTponus. l3meHeHue sHTponuu mpu (a30BBIX IEPeXoAax U XUMHUYECKHX
peakuusax. ODueprusi [mb6ca u oueprusi [enpmrombua. Kputepuil camMonpou3BOIBHOTO
IIPOTEKAaHUs MPOLECCOB. XUMHUYECKUN MOTEHIMAJ, 3aBUCMMOCTb XUMUYECKOrO0 IOTEHIHANA OT
KOHIICHTpAllMY, JABJICHWS pEarcHTOB. YCIOBUE XMMHYECKOro paBHOBecus. HM3orepma
XUMHUYECKON PEaKLIMH.

KoHcTanTa XMMHUYECKOTO pPaBHOBECHS KaKk Mepa TIyOMHBI NPOTEKaHHs IPOLIECCOB.
Hcnonp30BaHne 3HAYEHWM CTAHJAPTHOM DSHTAIBIUM M DHTPONMM JJIS PACYETa KOHCTAHT
PaBHOBECHs XUMHUYECKUX peakuui. DakTopsbl, BIUAIOIINE HA BEIUYMHY KOHCTAHThI PABHOBECHS.
TepMoauHaMHUYECKUI BBIBOJ, 3aKOHA AEUCTBYrOIMX Macc. CIBHI XMMHMYECKOIO PaBHOBECHS.
ITpunnun Jle larense.

7. KuHeTHKAa M MeXaHU3M XHMHYECKHUX peaKIuid

CKOpoCTh XMMHMYECKOM pEaKIMH, €€ 3aBUCUMOCTb OT MPUPOAbl U KOHLEHTpPaLUU
peareHToB, Temmneparypsl. [lopsnok u MosnekyisspHOCTh peakuuu. KoHcTaHTa CKOpOCTH, €€
3aBUCHUMOCTBh OT TE€MIIEpaTypbl. YpaBHEHUE AppeHuyca. DHEprus akTUBALUM (JIeHCTBUTENIbHAS
u Kaxymascs). [loHatue o Teopur akTUBHBIX COYAAPEHUH, aKTUBHUPOBAHHOM KOMIUIEKCE B
TeOpur aOCOFOTHBIX CKOpOCTEH peakmuu. MeXaHW3M W KHHETHKA PEaKIuil B TOMOTCHHBIX U
rereporeHHbix cucremax. lLlemnbie (H.H.CemenoB) u konebatenshbie (b.I1.benoycos,
A.M.KaboTuHCKHii) peakiuy. ['OMOT€HHBI M TeTepOreHHbIN Karanmu3. Ayrtokaramu3. Kune-
TUYECKUN BBIBOJ 3aKOHa JAcHCTByromuxXx Macc. DopmanbHas KUHETHKA, KUHETHUYECKHE
YpaBHEHUS JUIsl OMHOCTOPOHHUX peakuuil [ u Il mopsaxa.

WNuruburopsl 1 uHrn6uposanue. OCOOEHHOCTH KMHETUKHU ra30(a3HbIX, KUAKO(DA3HBIX U
TBep10a3HBIX peakiuii. MexaHu3Mbl peakIuii ¢ y4aCTHEM OPTaHUYECKUX COCTMHEHUH.

Xumnueckoe paBHoBecue. OOpaTuMmble M HEOOpaTUMble XUMHUYECKHE PEaKIMH.
CocTosiHME paBHOBECHS U MPUHIMIT MUKPOCKONIMYECKONH 0OpaTuMocTh peakunu. Kunernueckuit
Y TEPMOJMHAMUYECKUH MOAXOABI K ONIMCAHUIO XMMUYECKOTO PABHOBECHS.

KoHcTaHTa XMMHUYECKOTr0 paBHOBECHUS U pa3/InYHbIE CIIOCOObI €€ BhIpakeHUs. CBs3b
KOHCTaHThl XUMHUYECKOT0 PAaBHOBECHSI CO CTAHIapPTHBIM M3MEHEeHHeM 3Hepruu ['uboca.
CMmeleHre XuMHUYECKOTo paBHOBecHs ITpH u3MeHeHuu ycinoBuil. [Ipuniun Jle Hlatense.

BnusiHue cpeapl Ha HpoTeKaHHWE XUMHUYECKUX peakuuid. OcoOeHHOCTH razodasHbIX,
KUAKOPa3HBIX, TBEPAOPa3HbIX peakuui. Poyib SHTaNbNMIHOTO W SHTPONUIHOIO (PAKTOPOB B
OIIPEIEIICHUU HaIIPaBJICHUS IIpoLiecca.

8. PacTBOpHBI

PactBOpbl Jkuakue (BOJHBIE W HEBOJAHBIE), TBepible M Tra3oobOpasHble. CrocoObl
BBIDAKEHMSI KOHIIEHTPALlMM pPacTBOPOB: MaccoBas JIOJIsl, MOJSPHOCTb, HOPMAJIBHOCTb,
MOJIITIBHOCTh, MOJIApHas JA0jds. BiusHMe Ha  pacTBOPUMOCTb JHEPTUU  CTPYKTYPBI
KPHUCTAJUIMYECKOTO  BEIIECTBA W DJHEPrMM  CoJibBaTauuu. PacTBOpbl  HACHIIICHHBIE,
HEHACBIILICHHbIE W, KOHLEHTPUPOBAHHbIE U pa30aBieHHBIE. 3aBUCUMOCTh PACTBOPUMOCTH OT
TEeMIIepaTypbl. PacTBOPBI NcanbHbIE U pEAIbHBIE.

PactBop kak (aza mepemeHHOoro coctaBa. IloHsTHe O (a30BBIX JHarpaMmax,
KOMIIOHEHTaxX, ¢a3ax, creneHsx cBooboabl. IlpaBmio ¢da3 I'mb66ca. dazoBbie aAMarpamMmbl
OJIHOKOMIIOHEHTHBIX CHCTEM Ha IpUMEpPE AuarpaMmbl COCTOSHUN BOAbl. OCHOBHBIE THIIBI
($a30BbIX AMarpaMM JIBYXKOMIIOHEHTHBIX CHUCTEM: CHCTEMbl C HEOTPaHMYEHHOH pacTBOPHUMO-
CTBIO, DBTEKTUYECKHE CHCTEMBI, CHUCTEMBbI, BKJIOYAIOIIME KOHTPYDHTHO U HHIOHTPYIHTHO
IUIABSIIHAEC XMMUYECKHE COeIUHEHUS. TpHaHTyIIALHS CJI0KHBIX CUCTEM.

[ToHsTHE O KOJIIOUIHBIX PACTBOpax.

KosnmuratuBHbie CBOMCTBA PACTBOPOB HE AJIEKTPOIUTOB U AJIEKTPOJIUTOB. JlaBneHue napa
OuHapHbIX pacTBOpoB. 3akoHbl Payms. Kpuockomus u  >0y/uIMOCKONUST Kak — METOIbI



onpeAeneHuss MOJSApHbIX Macc. OCcMOC M OCMOTHMYECKOE JaBJIEHUE B HEOPraHWYECKUX U
Ouonornyeckux cucremax. 3akoHsl Payns u Bant I'odda ans pacTBOpoB He 3JEKTPOIUTOB U
ANIEKTPOIUTOB. VI30TOHMUYECKUI KOA(DUITHEHT.

IIpouecc 3amep3aHus BOABI U BOJHBIX pacTBOpoB. Kpuornapar u xpuoruapaTHasi TOUKa.
BriBeTpuBaHNE KPUCTAJUIOTUAPATOB cojiei. PacruibiBaHne 00€3BOKEHHBIX COJICH BO BIaKHOU
atMocdepe.

Onexrponurnueckas auccoruanus (C.Appenuyc). CunbHBIE U Cla0ble AJIEKTPOJIUTHI.
Crenenp M KOHCTaHTa qucconuanuu. PakToOpbl, BIMAIOIIME HA CTENEHb 3JIEKTPOJIUTHYECKON
qucconpanuu. Kaxymascs CTeneHb JUCCOLMALIMM CWIBHBIX JJIEKTPONMTOB. /Jlucconmanus
cJ1a0bIX IEKTPOIUTOB. 3aKOH pa3BeleHust OcTBalbA.

Boma xak Baxseummii pactBopurenb. KoHcraHTa aucconmanuu  Boabl. MoHHOe
IIPOU3BEICHUE BOBl. BOJOpOIHBIN ITOKa3aTeb.

I'mpaponus u conbBOnM3 coneil. KoHcrtanTta paBHOBECUSI peakluu rujpoiusa. PakTopsl,
BIIMSIOLINE HA PABHOBECHE PEAKLUI TUAPOIIN3A.

[Ipou3sBeneHne pacTBOPUMOCTH IUIOXO PACTBOPHUMBIX CHIIBHBIX 3JIEKTPOJIUTOB. Y CIOBUS
OCAKICHMS U PaCTBOPEHUS OCATKOB.

OcHOBHbIE MOJOXKEHUS NpoToauTHueckor Teopun bpencrena-Jloypu. ConpsbkeHHbIE
KHCIIOTBI M OCHOBaHUA. KOHCTaHTa NPOTOJIMTUYECKOTO PaBHOBECUS KAK XapaKTEPUCTHKA CHUJIbI
KHMCJIOTBI 1 OCHOBAHUSI.

9. DyeKTpOXUMHUYECKHE CBOIICTBA PAaCTBOPOB

ConpspkeHHbIE  OKHUCIMTEIbHO-BOCCTAHOBUTENbHBIE Tapbl. [loHsTHEe o0 JBOMHOM
JNEKTPUYECKOM  CJI0€. OJIEKTPOJbl, TallbBAHWYECKAs S4YEHKa. OJEKTPOAHBIA IOTEHLUAL.
CranpapTHbI 3JIeKTpOAHBIM mnoTeHIMan. Psn HampspkeHuid. OrmnpesneneHue HamnpaBiICHUS
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX peakuui. YpaBHenue Hepncra. Jlmarpammsel Jlatu-mepa.
[TonsiTve 0 AMarpaMmax OKUCIMTEIbHBIX COCTOSIHUM (IuarpaMmbl «BOJIbT-9KBUBAJIEHT - CTEIIEHb
OKHCIICHMs»). 3aBHUCHUMOCTb 3JEKTPOJHOro moTeHuuana ot pH cpenpl. Dnextponus,
ANEKTPOXUMHUUYECKNE UCTOYHUKH JHEPTUH, KOPPO3Us KaK AIEKTPOXUMUYECKHM IPOLECC.

10. CBoiicTBa XMHMH4YECKHX 3JIeMEHTOB

XHWMHMYECKUE CBOMCTBA KOHKPETHOTO 3JIEMEHTA WM T'PYIIIBI JIEMEHTOB IPEAJIaracTcs
00CyX/1aTh 10 €IMHOMY IUIaHY.

1. TlonoxeHue B NEPUOAMUECKOMN CUCTEME, PACTIPOCTPAHEHHOCTh U (DOPMBI HAXOXKICHUS
B nipupoze. Cnenuduka 31eMeHTa U ero COeJUHEHNH.

2. DnekTpoHHas 000JOYKa aToOMa, MOTEHIMAbl MOHU3AIMH, CPOJICTBO K DIIEKTPOHY,
AIIEKTPOOTPHULIATEIBLHOCTD, XapaKTEPHBIE CTETIEHN OKUCIICHUS.

3. Tlpocteie BemecTBa: GOPMBI CYIIECTBOBAHUS M (DU3WUYECKHE CBOWCTBA, XapakTep U
SHEPTrHUs CBA3H, (pa30BbIe MPEBpAILEHUS, PEAKIIMOHHAS CHOCOOHOCTb.

4. B3aumopeiicTBUE C 3J€MEHTaMU, PACCMOTPEHHBIMHM paHee: YCIOBHSI MPOTEKAHUS
peakuui, X TEPMOJNHAMUYECKHE U KMHETUYECKNE XAPAKTEPUCTUKH, TPOAYKTHI. DJIEKTPOHHOE
CTPOEHHE U IPOCTPAHCTBEHHASI CTPYKTYpa MOIYYaEMbIX COEUHEHNN, NX KUCIIOTHO-OCHOBHBIE U
OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA, PEaKIIMOHHASL CTIOCOOHOCTD.

5. BzaummopeiicTBre TPOCTHIX BEIIECTB M COCAUHEHUW C BOJAOW M WX COCTOSIHHUE B
BOJHBIX pacTBOpax. XapaKTepHbIE KHCIOTHO-OCHOBHBIE U OKHUCIMTEIbHO-BOCCTAHOBUTEIIbHBIE
IIPEBPAILCHHS B PACTBOPAX.

6. KomriekcHble coeTMHEHHUS.

Booopoo

Bomopon B mnpuponme. M3oromel Bogopona. BalleHTHblE BO3MOXKHOCTH aromMa M
XapakTepHble creneHu okucieHusa. Monekyna H,. I[lonmydenme Bomopona. Puszmyeckue u
XMMHUYECKHE CBOICTBa MPOCTOro BellecTBa. PacTBopeHHMe Bopopoaa B MeTaiaXx. ATOMapHBIN
BOJIOPOJI, €r0 MOJYYEHHE U PEaKIMOHHAasl CIOCOOHOCTh. KOBaJIeHTHBIE COEMHEHHs BOJOPOJA.
Wonsl H' u H', ux B3aumozeiicTBue ¢ Boaoil. Bomopoanas cBsi3b, IPUYMHBL €€ 0Opa30OBaHUs,
croco0 ONUCaHHUS.

Kucnopoo



1. Tlonoxenue B nepuoandeckoit cucreme. Kucnopon B nmpuposae. M3oronsl kucmopona.
BaneHTHbIE BO3MOXKHOCTM aToOMa M XapakTepHble CTeneHu OkucieHus Moiekyna 0o.
[Tapamarnetusm kucnopona. I[lomydenue kucnopona. dusnyueckne M XUMUYECKHE CBOMCTBA
MIPOCTOTO BEIECTBA. AJUIOTPOMUS KUCIOpoia, 030H. O30H B aTMocdepe.

2. BzaumMmojelicTBHE KHCIOpPOJIa C BOJIOPOJAOM. MeEXaHU3M pEaKIUH BOJIOpPOJIA C
kuciopogoM. CoeauHeHus: KUCI0opoAa € BOJOPOAOM, TMIPOKCHI, BOAA, MEPOKCH] BOAOPOJA.
Tepmuyeckoe u (POTOXMMHYECKOE pasliokeHue BOAbL. [lodmydeHwe W CBOWCTBA MEpOKCHIA
Bogopoaa. HyO, kak okucnuTenb U Kak BOCCTaHOBUTENb. [[puMeHeHne nepokcuaa Bogoposa.

3. CocrosiHUs KHcIopojga B ero coenuHeHHsx. OKcuabl M WX KiaccuuKkanus.
Ilepokcuapl U MepoKcuaHas TpynnupoBka. MoHsb 0%, 0y, O5. CyrniepoKcuipl, 030HUIBI, UX
B3aMMO/JICHCTBUE C BOJIOK.

11. OcoOeHHOCTH XUMHH 3JIEMEHTOB - HEMETAJIJIOB

Onemenmut VII-A epynnui (2anoeenvl)

1. O6mas xapaktepuctuka rpynnbl. CTpoeHUE JIEKTPOHHBIX O000JOYEK aTOMOB,
MOTEHIIMAIBl HOHU3AIMHM, CPOJCTBO K DJIEKTPOHY. BajeHTHble BO3MOXXHOCTH aTOMOB U
XapaKTepHbIe CTeNeHn okucaeHus. [IpocTrie BemecTBa, XxapakTepucTuku Monekyn Haly.

2. CoemuHeHHsS] C BOJOPOJIOM. DHEPreTHUYECKUE XAPAKTEPUCTUKH, XapaKTep CBSI3U U
anekTpoHHoe cTpoeHue ™monekyn HHal. Metoasr monydenus u  ¢u3nuecKkue CBOWCTBA,
rajioreHoBO1I0PO1I0B. KHCIIOTHBIE M OKUCIUTEIHFHO-BOCCTAHOBUTEILHBIE CBOMCTBA, PEAKIITMOHHAS
crocoOHOCTh. ['amoreHuaHbIE MOHBI MU HMX COCTOSHHE B BOJHBIX pacTBopax. [amoreHuibl
METaJlIOB.

3. Oxcuapl U OKCOKHCHOTHI. OOmas XapakTepUCTHKa OKCHUIOB: CTPOCHHE MOJEKYIL,
XapakTep W SHEPrusi CBs3u. TepMoIuHAMUYECKUE XapaKTePUCTUKN oOpa3oBanus. [lomydenue u
XUMHUYECKHE CBOWMCTBAa OKCHJIOB. Y CTOMYMBOCTH OKCHJIOB. OcoOeHHOCTH coeAnHeHuil (ropa u
Homa ¢ kucioposioM. Peakiuu okCOKUCIOT. OCOOEHHOCTH XJIOPHOU U MOTHOM KUCIIOT.

4. CoenuHeHUs TaloreHoB Apyr ¢ apyroM. MHTepramoreHuabl. @OopMbl CYIIECTBOBAHHUS
U CTPOCHHE MOJIEKYJd. TpexXUeHTPOBbIE DSJIEKTPOHHOM3OBITOYHBIE CBS3M B  MOJEKYJax
MHTEPTraJIoreHN10B. XMMHUUYECKHE CBOMCTBA M METO/IbI OJIy4eHHsI. B3aumoiericTBre ¢ BOJOM.

5. OKHCIUTENHbHO-BOCCTAHOBUTENIbHBIC PEAKIIMH TaJIOTEHOB U UX COSUHEHUN B BOJTHBIX
pacTBopax. BzaumosencTBre TPOCThIX BEIECTB C BOAOW, KUCIBIMU U IIEIOYHBIMU PACTBOPAMH.
OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIE CBOMCTBA COSTUHEHUN.

Onemenmur VI- epynnwl (xanoekozerwi)

1. O6mas xapaktepuctuka rpynnbl. CTpoeHHE 5SIEKTPOHHBIX 000J0YEK aTOMOB,
NOTEHIMAIbl HMOHU3ALMHM, CPOJCTBO K DIJIEKTPOHY. BajeHTHble BO3MOXHOCTH AaTOMOB U
XapakTepHbIE CTEMEeHM OKucieHus. [IpocTeie  BemiecTBa, IEMOYEUYHBIE  CTPYKTYPHI,
XapaKTEePUCTUKHU MOJIEKYNT Xa.

2. CoemuHEHHS C BOJOPOJOM. DHEPreTHUYECKUE XAPAKTEPHCTHUKH, XapaKTep CBSI3H U
ctpoenune monekyn HpX. Cynbdarel. MeTobl ONydeHUsI © OCHOBHBIE XMMHUYECKHUE CBOWCTBA
XaJIbKOT€HOBOJIOPOJOB. XalbKOTEHUIHBIE HWOHBI W HMX COCTOSHHE B BOJHBIX PAacTBOpax.
XanbKOreHUIbl METAJLJIOB.

3. Okcuabl U OKCOKHCIOTHL. OOmIas XapaKTepUCTHKA OKCHIOB: CTPOCHHE MOJIEKYII,
xapakTtep cBs3M, dHepretuka. [lomydenune um xumudeckwe cBoiictBa okcunoB X0, u XO03.
Kucnorer H2XO3 n HyX04: cTpoeHrne Moyekyn, XMMHYECKHE CBOWCTBA, METOJbI MOJYYEHUS.
Oco0OeHHOCTH CENeHOBOW M TETypoBOW KHUCIOT. OKCHKHUCIOTBI CEpbl: TPUYUHBI HX
MHOT000pa3us, KilacCu(UKaIs, CTPOCHHE U XUMHUYECKHUE CBOWCTBA.

4. Tanorenunsl. OpMBI CYIIECTBOBAHUS M CTPOCHHE MOJEKYNI. MeTobl MONyYeHUs U
XUMHUYECKHUE CBOMCTBA. B3anmMoaeiicTBHE raJJOreHUI0B ¢ BOIOH. OKCOTaJIOr€HUIbI.

5. OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIUU XaJTbKOTEHOB M MX COCJIUHEHHH B
BOJHBIX pacTBOpax. BzammonelcTBHe MPOCTBIX BEIIECTB C BOAOW, KHCIBIMH U IIETOYHBIMU
pactBopamu. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIE CBOMCTBA COCIMHEHUH.

Onemenmul Y-A epynnol



1. OOmas xapakrepucthka rpynnbl. CTpoeHHE 3JIEKTPOHHBIX O00J0YEK AaTOMOB,
NOTEHUMANbl HMOHM3alUU, CPOACTBO K 3yekTpoHy. IIpocTele BemecTBa, aIOTpONUS.
OcoOeHHocCTH a30Ta.

2. CoenuHeHHs] C BOJOPOJOM. XapakTep CBS3H, SHEPreTUYECKHE XapaKTEPUCTUKHU U
ctpoenne Mosiekysl XHsz. Meroasl mojiyueHus 1 OCHOBHbIE CBoOicTBa coenunenuid XHsz. Conn
aMMoHusA U pochonuss. AMMuakatel. AMuIbI, UMHIBI, HUTpUABL. Dochunsl. Coequnenus XoHy,
UX CTPOEHHUE U CBOWCTBA. [ mapokcuaaMuH. A30TUCTOBOAOPOIHAS KUCIOTA U a3U/bl.

3. Oxcuabl 1 OKCOKUCHOTHL. Ob1mas xapakrepuctuka okcuaoB. Okcuabl a30Ta. GopMbl
CYILIECTBOBAaHMsI, CTPOEHUE M DHEPreTHKa MOJeKysl. Meroabl MOJydyeHUs OKCHJIOB a30Ta.
OKCOKHUCIIOTHI a30Ta - A30THOBATUCTAs1, A30TUCTAsl U a30THASI KUCIIOTHI, UX CTPOEHUE, CBOICTBA U
METO/bl TOJY4YEHUs, HUTPUTBI M HUTPAThl. TepMHUYECKOE pa3lioKeHHE HUTPAaToOB. OKCUIbI
docdopa u Apyrux >1€MEHTOB IPYIIBL, , UX MOJIyYeHHUE, CTpOeHUE U cBoiicTBa. OcobeHHoCTH
B3auMoJIeiicTBUA OKcHAOB ¢ochopa ¢ Bomoit. OxcokucnoTsl (ocopa W €ro aHaIOroOB.
CtpoeHue u cBoiicTBa KUcioT ocdopa.

4. Tanorenunsl. OOmas xapakTepucTuka, (OpMbl U CTPOCHHUE MOJIEKYJ. [ anoreHujipl
azota. Tpu- u nenraronoreHuasl Gpochopa u ero ananoroB. MeTo bl MOTYyUEHUS U XUMHUECKHE
cBoMcTBa. B3aumopeilictBue ¢ BOAOW. B3auMonencTBHE TANOT€HUIOB C  OKCHJIAMM.
Okcoranaoressl.

5. Cynepuasl. @opmbel U cTpoeHHEe MoJeKyd. [lomydeHne u XMMHUYECKHE CBOICTBA.
THOKHUCIOTBI.

6. KowmrmekcHbie coennHeHus. [ a1oreHOKOMITIICKCHI.

7. DneMeHTOPraHWYeCKUe COCAMHECHHUS

8. OxucnuTensHO-BOCCTAaHOBUTENIFHBIC PEAKIIMU B pacTBOpax. B3anmopeicTre
MIPOCTHIX BEIIECTB C BOJIOM, KUCIBIMU U IIEJIOYHBIMU pacTBOpaMu. BoccTaHOBIEHME HUTPATHOTO
MOHA B Pa3IMuHbIX cpeaax. OKUCIUTENbHbIE U BOCCTAHOBUTEIbHBIE CBOWCTBA COETMHEHUN
docdopa u ero aHaIoOroB.

Onemenmut 1V-A epynnwi

1. OOmas xapakrepuctuka rpynmnsl. OcCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000J0YEK
aTOMOB, IIOTEHIIMAJIB HOHU3ALIUHU, CPOJICTBO K AJIEKTPOHY. [IpocThie BemecTBa, aljoTPOIHus.

2. Heopranuueckas Xumus yriepojna. Anmas, rpadut, KapOuzibl, QyaepeHs.
Coenunenus rtpadura. Metan u yrieBogopoasl. KapOouasl metaymioB. OKCuibl yriepoja,
HHEPreTHKa, CTPOEHUE MOJIEKYN U cBOMCTBAa. OKCOKUCIOTHI yriepoaa. Kapoonatsl. ["anorenu bl
U okcorajoreHuabl yraepoga. Cepoyriepoa u apyrue coenuHeHust ¢ cepoid. CoenuHeHus ¢
a30TOM: 1IMaH, IULUAaH, CHHWIbHAs KucnoTa. [{nanoBast u n3onmaHoBast KUCIOTHL. THoLMaHOBas
kucaora. OpraHuueckue CoeIMHEHusI.

3. CoenuHeHHs DHIEMEHTOB IMOATPYNIBI KPEMHHUS C BOJOPOAOM. XapakTep CBs3H,
JHEpreTnka M cTpoeHne Mosekynl XHg. Mertonel momydeHUMss M XUMHUYECKHE CBOMCTBA.
Cunuuasl. KpeMHuii opraHuueckne CoeIMHEHUS.

4. Oxcuabl M THAPOKCOINpOU3BOJHBbIE. OOmIas XapakTepUCTUKA OKCHAOB KPEMHHUS.
KBapiy u ero moaudukamnus. M3menenue cpoiictBa okcugoB XO u X0, B psagy Si - Pb.
KpemHuueBbie KUCIOTH ¥ cHIUKaThl. OKCO- U TUAPOKCOMOHBI aHAJIOTOB kpeMHus. Cou 0JioBa U
CBUHIIA, X PACTBOPUMOCTb U TUAPOJIN3.

5. Tamorennapl. OOmias xapakTepucTHka, ¢gopmMa H cTpoeHue Moisekyl. [u- u
TETPAaraJloreHUpl, HMX YCTOWYMBOCTb, METOABl MOIY4YEHHUS U XUMHUYECKHE CBOMCTBA.
THOKHCIOTHI TEPMAHMS U OJIOBA.

6. Xampkorenuabl. Popmbl U crpoeHue. llomydyeHue W XUMHUECKHE CBOMCTBA.
THOKHCIOTHI TEPMAHMS U OJIOBA.

7. Coenunenus a3ora ¢ pochopom.

8. KommiekcHbie coeauHeHus. [ ekcapTopkpeMHHEBas KuciaoTa. MOJIEKyIsIpHbIE
KOMILIEKCHI (yKThI) TeTpadTopuaa KpeMHus. [anoreHokaMIuIeKChl KpEMHUS U €r0 aHaJIOTOB.
MeramiopraHuueckue COEIUHEHUsT T€pMaHMs, OJIOBA M CBHHIA, UX CTPOCHHE WU CBOMCTBA.



[ToTreHnMansl MOHU3ALMM, CPOJICTBO K 3JEKTpoHY. IIpocTeie BeliecTBa, BOCCTAHOBUTEIbHBIE
cBOMCTBa. B3anMomelicTBuEe ¢ BOJOM.

9. Bomoponusie coeaunenus snemeHToB | u Il rpynn. Monnsle ruapuasl. Posb
HIEJIOYHBIX U IEJI0YHO3EMENbHbIX METaIOB B crabunusauuu uoHa H . B3aumoneilicTBue
WOHHBIX TMIPUJOB C BOJIOM.

10. Okcuapl MIETOYHBIX METAUIOB, (POPMBI, YCTOWYMBOCTb, XHWMHYECKHE CBONCTBA
okcuoB. llepokcupl, CynepoKCHIbI,030HUABI IIEIOYHBIX METAUI0OB. OKCHUIBl U HEPOKCUIbI
HIEJIOYHO3EMENbHBIX - MeTaJJIOB. [lomyuenue kucinopoaa uepe3 nepokcu oapus.

11. I'mapoKCcHIBl MIETOYHBIX U IIEIOYHO3eMeNbHBIX MeTauioB. Llenoun. OcobenHocTH
ruapokcuaa oepuuias. JluaronaasHoe cxoAcTBO Be u Al

12. Conmu mIeNOYHBIX METAJUIOB, UX PAacTBOPUMOCTh. ['HMIparanusi MOHOB IIEIOYHBIX
MeTaisioB. [loHsTre 006 oTpULIaTeNbHON THPATALINH.

13. Ilpu4nHBI OTCYTCTBUS OJTHO3APSAIHBIX HOHOB 3JIEMEHTOB T'PYIIIIBI B BOJHOM PacTBOPE.
Comnu 11e104H03EMENbHBIX METANIOB, UX PACTBOPUMOCTb M TUPOJIU3.

Xumus 61a20poOHbIX 2A308.

1. OcoOeHHOCTH CTpOCHHsSI JJEKTPOHHBIX O0OJOYEK aTOMOB, U  BaJleHTHBIC
BO3MO>KHOCTH.

2. OTopuabl KCEHOHA, MyTH WX TOJIyu4e€HUs M XUMHUYeckue cBoiictBa. I[Ipupona
XUMHUUYECKHX CBS3€H B COETMHEHUAX 01aropo/iHbIX ra3oB. [ uniepBageHTHBIE CBS3H.

3. BzaumopeiictBue GpropunioB KceHOHA ¢ BOJIOU U menoyamMu. OKco)TOpUIbI, OKCHIbI
Y OKCOKHCJIOTHI KCEHOHA.

4. XuUMHUYECKUE COCIMHEHHS IPYTHX OIarOpOHBIX Ta30B.

12. OcobeHHOCTH XHMHH 3J1eMEHTOB-MeTANI0B (XUMUS MePeX0IHBIX 3J1eMEeHTOB)

Obwas xapaxmepucmuka nepexoOHbIX 3JIeMeHmo8

1. Ocobennoctu ctpoenust aroMoB O u F anemenToB. OpOUTATIBHBIC PANYChI, SHEPTUU
MOHU3AIlUN, CPOJCTBO K DJIEKTPOHY. MHoroo6pasue creneHed oxucieHus. OTiauuus oOT
AJIEMEHTOB TJIABHBIX MOATPYHI. BbICOKME CTENEHN OKHUCIEHUS M MOJIEKYJSIPHbIE COEIMHEHUS.
Huzkue creneHn OKUCIEHUS U COEJUHEHMS NEPEMEHHOrO cocTaBa. MeTalInyecKoe COCTOSHUE
MPOCTHIX BEIIECTB.

2. CXOJCTBO M pa3iMyusl IEMEHTOB MEPBOr0, BTOPOTO M TPETHETr0 MEPEXOHBIX PSJIOB.
Jlantanouanoe cxxarue. [10BBIIIIEHHOE CXO/ICTBO JIEMEHTOB - AJIEKTPOHHBIX aHAJIOTOB BTOPOTO U
TPETHETO PAIOB.

3. Copepxxanme B mpupoje. IlomydeHne MeTaiuioB w3 pyA. MeTalmyprus YepHBIX U
[[BETHBIX METAJUIOB. MeTOAbI OUMCTKH METAJUIOB: 30HHAS IJIaBKa, HOAUHOE padMHUPOBAHUE.

Ckanouii, mumaH, 6aHaOUli U UX AHAL02U

1. OO6mas xapakrepuctuka »3jeMeHToB. CTpoeHHe aTOMOB, BO3MOYKHBIE CTENEHH
OKHCJICHUS B COEIMHEHUSX.

2. Tlpoctsle BemecTBa: (pu3NYECKUe U XUMHUECKUE cBoiicTBa. [Ipumenenue.

3. Baxwneiimme OMHapHbIE XHMUYECKHE COSIWHEHUS: THIPHUIBI, OKCUIBI, TaIOTCHHIBI,
xanbkoreHuabl. Kiacrepusle coequHeHus.

4. Xumus BOJIHBIX PacTBOPOB. Y CTOWYMBBIE KaTHOHHBIE U aHUOHHBIE (OPMBL. AKBa- U
OKCOKAaTHOHBI, OKCO- M ruapokcoannoHsl. Banamuii (IV) u ero npousBognsle. KommuiekcHbie
COETUHEHMUSI.

Ilooepynna xpoma

1. OOmast xapakTtepucTtuka 31eMeHTOB. CTpoeHue aToMOB, BO3MOKHBIE CTENEHU
OKHUCJICHHUS B coenuHeHusx. Haubonee xapakrepusie crenenu okucienus: Cr (III), Mo (VI),
\VCV1).

2. Tlpoctsle BemecTBa: pu3nuecKkue U XUMUYECKHE CBOMCTBA. [I[pUYMHBI TYromiaBKOCTH
MonnbaeHa u Boib(ppama. [IpumeHeHue B crielnaibHBIX CIIJIaBaX. XPOMHUPOBAHUE METAIIJIOB.

3. Baxwneiimme OuHapHbIE XMMUYECKHE COCIMHEHHUS: OKCHIBI, TaJOTCHH]IBI,
XQJIBKOTEHUABl.  3aBUCUMOCTb  CBOWCTB ~ OT  CTCIEHM  OKUCIECHMsS.  TepMuyeckoe
JUCIPONIOPLMOHUPOBAHNE HUBIINX raJIoreHn0B. KitacTepHble coeinHeHus



4. busnepHble W TOJUANEPHBIE COEOUHEHUS. XpOMOBass KHCIOTa, XpOMaThl H
quxpomatbl. M30- reTeporouKUCIOTh MOJIOIeHa U BoJIb(GpaMa U UX MPOU3BOIHBIE.

5. KowmmiekcHble coenuHeHUs. AKBa- ¥ THAPOKCOKAMIUIEKCHL. MHOroooOpaswue
koMruiekcoB xpoma (III).

Iloozpynna mapeanya

1. OOmas xapakTepuCTHKa 3JEMEHTOB, CTpPOCHHE aToMOB. MHorooOpasmue cTemneHei
OKHCIJICHUS. SIAEpHBIN CUHTE3 TEXHELHS.

2. IIpocTeie BemecTBa: GU3MIECKHUE U XUMHYECKUE CBOMCTBA. [IpuMeHeHue.

3. Baxneilimme OWHapHBIE XHMHUYECKHE COCIMHEHUS: OKCHIbI, TaJOTCHUIbI,
XanbKoreHuabl. KiactepHble COeIMHEHUS PEHMUS.

4. XuMus BOJHBIX PAcCTBOPOB. YCTOWYHMBBIE KATHOHHBIE M aHHOHHBIE (HDOPMBIL
YcroilunBoCcTh KATUOHOB MII B BOJHBIX pacTBopax. MapranieBas kuciaota. OKUCIUTEIbHbIE
CBOICTBa IepMaHraHaTHOTO HOHA. Y CTOMYMBOCTH NPOU3BOAHBIX peHus (VII).

5. KoMIuiekcHbIe COeTMHEHUSI.

Keneso, kobanbm, nHuxenw

1. OOmas xapakrepuctuka »d371eMeHTOB. CTpoeHHe aTOMOB, BO3MOXHBIE CTEIECHU
OKHUCJIEHHUS B coenuHeHusX. [IoHMKeHHs BBICIIMX M XapaKTEPHBIX CTEIEHEW OKUCIEHMS I10
CPaBHEHUIO C MOATrPYMNIION MapraHua.

2. Ilpocteie BemecTBa: (u3MyUecKMe W XUMHYECKHE CBoWcTBa. Poib jkene3a W ero
CIUIaBOB B MCTOpUM LMBMWIM3auud. COBpEMEHHbIE MPUMEHEHHsS] METaUIOB TPHUaAbl Kele3a U
CIUIaBOB Ha UX OCHOBE.

3. Baxwueiimme OuHapHble XuMUYeckHe coeAuHeHUs: OKCHIABI, TaJOT€HUBI,
XaJIbKOTE€HUIBI.

4. Xumusi BOJIHBIX paCTBOPOB. Y CTOWYMBBIE KATUOHHBIC U aHUOHHBIE QopMbl. ['uaponus
couielt xkenes3a. lllenodnble akKyMyJIITOPBI.

5. KowmmnekcHele  coeauHeHHs.  OKHCINTEIBHO-BOCCTAHOBUTENIBHBIE  CBOWCTBA
komiuiekcoB Pe (II) u Co (II) u Co (ILI). MHoroobpazue U yCTOMYMBOCTH KOMILJIEKCOB C
3NEeKTpOHHOMN KoHpurypanueii d°. TIMOCKo-KBapaTHbIC U OKTAdIPUIECKHE KOMITJICKCHI HUKEIIS.

IInamunogvie memanivi

1. OOmast xapakTepucTuka 3j1eMeHTOB. CTpoeHHE aTOMOB, BO3MOXKHBIE CTEIEHHU
oKucneHus B coequHeHusx. [Ipornecce agdunaxa.

2. Ilpocteie BemecTBa. [IpUunMHBI BHICOKOW IUIOTHOCTH M TYTOIUIABKOCTH. XHUMHYECKAs
MHEpTHOCTb. [lepeBo B pacTBOp 01aropoIHBIX METAJIJIOB.

3. Baxuelimme OuHapHbIE XHMUYECKHE COEIMHEHUS: OKCHJbl, TaJOreHUIbI,
XaJIbKOTeHUIbI. TeTpaoKCUIbl OCMUS U PYTEHHUS.

4. KommekcHble coenuHeHus. PazHooOpa3ue KOMIUIEKCHBIX COEIMHEHHUH IIaTHHOBBIX
METaJIJIOB M ero npuuuHel. [lmocko- kBagpatHbie Komiuiekehl iatunbl (II) u okTasgpuueckue
KOMIUTEKCHI TiaTussbl (IV).

Meow, cepebpo, 3010mo

1. OOmast xapakTepucTuka »31eMeHTOB. CTpoeHHE aTOMOB, BO3MOJKHBIE CTENEHU
OKHCJIEHHUA B coennHeHusX. Crnennduka oHO3apsAIHBIX HOHOB C KOH(UTrypanuei (dlo).

2. IIpoctele BenecTBa: pU3NIECKUE U XUMHUYECKHE cBOMcTBAa. CaMOPOIHbIE METaILIbI.

3. Baxnelimme OWHApHbIE XWMHYECKHE COCAMHEHUS: OKCHIBI, TaJOTE€HUIBI,
XaJIbKOTEHUIBI.

4. XuMus BOIHBIX pacTBOpoB. OKucCIUTEIbHO-BOCCTaHOBUTENbHBIE cBoMcTBa CU (I) u Cu
(I1), Au (I) u Au (11I).

5. KomImiekcHbBIE COe TUHEHHUS.

Ilooepynna yunxa

1. OOmas xapakTepucTuka »dJeMeHTOB. CTpoeHHE aTOMOB, BO3MOXKHBIC CTCTICHU
oKHCcIeHHs B coequHenusx. Ocobennoctu coenunenuii pryru (I).

2. Ilpocteie BemecTBa: (PU3MYECKUE M XMMHUYECKHE CBOMCTBA. YHUKAJIbHBIC CBOWCTBA
MeTauIM4ecKou pTyTu. [IpuMenenue.



3. Baxneilimme OuHapHbIE XHMHUYECKHE COCIMHEHHUS: OKCHJbL, TaJOTCHUIbI,
XaJIBKOTE€HUIBI.

4. XuMus BOJHBIX PAcCTBOPOB. YCTOWYHMBBIC KATHOHHBIE M aHHOHHBIE (HOPMBI.
AMpoTepHOCTh IMHKA. AKBa- KATUOHBI U THAPOKCOAHHOHBI.

Jlanmanouowl

1. Ob6ma xapakrepucTuka 53JeMEeHTOB. OCOOEHHOCTH CTPOEHHsI aTOMOB, INPHYUHBI
CXOJICTBA JIEMEHTOB, BO3MOXKHBIE COCTOSIHUSA okucieHus. Conepxanue B npupoje. Paznenenue
aneMeHTOB. Du3ndeckre 1 XMMUYECKHUE CBOMCTBA MTPOCTHIX BELIECTB.

2. XUMHYECKHE CBOMCTBA COCAMHEHUH JIAHTAHOUIOB, OKCU/IBI U TUIPOKCOMPOU3BO/IHBIE.
["anoreHuzp! ¥ 1pyrue OMHapHbIE COETMHEHUs. XUMMsI BOAHBIX pacTBOpoB. OCOOEHHOCTH Liepus
U €BpOIHUSL.

Axmunouowl

1. O6mas xapakrepuctuka. (OcoOEHHOCTH CTPOEHHMSI AaTOMOB, CpPaBHEHHE C
naHtaHougamu.  PazHooOpasust  cocrostHuit  okucnenus. CoaepxkaHue B NPHPOJE.
PannoakTuBHBIE CEMENCTBA TOPHS, ypaHa U aKTUHUSA. SIepHBbIE pEaKUUU U CHHTE3 DJIEMEHTOB.
TpaHncamepuuueBble  37eMeHThl. Bakneillime npaktudeckue npumeHeHus. IIpobiema
paszneneHus U30TonoB. PU3NUYECKHE U XUMUYECKHE CBOMCTBA IPOCTHIX BEIIECTB.

2. Ilepyogu4HOCTP B M3MEHEHUM XUMHYECKMX CBOMCTB, CXOJACTBO C JIPYIMMH
JJIEMEHTaMH, JeleHue Ha mnojaceMencTBa. COCTOSHUS COEIUHEHHM B BOAHBIX pacTBOpax.
CoenvHeHus ypaHa, HENTYHUs, IUIyTOHUS B BBICIIMX CTENEHSAX OKHUCIEHHA. KomIulekcHble
COCIMHEHUS aKTHHOUIOB.

3. PacnpeneneHne MHUKPOKOJIMYECTB DPAJUOAKTUBHBIX H30TONOB B TIETEPOrCHHBIX
cucremax. [IpuMeHeHHe HMOHHOTO OOMEHa, OSKCTPaKIUM M XpoMaTorpaduu K H3YYCHHUIO
COCTOSIHUSI PaJIMOAaKTUBHBIX 3JIEMEHTOB B pacTBope. IIpruMeHeHne paaroakTUBHBIX M30TOIOB B
XUMHYECKUX MCCIEIOBAHMUIAX. XUMHUYECKHE IIPOLIECCHl C YYACTHEM «TOpPSYUX» aTOMOB.
Pagnonaus Boabl.

13. MeToabl ncciieioBaHUS HEOPTaHMYECKUX COeJUHEeHHIt

Heoprannueckuii cuHTE3 M XMMWYECKUH aHAIW3: INPENapaTUBHbIE METOJbl M3Y4ECHUS
COCTaBa, CTPOCHHMS U CBOWCTBA BEILIECTB.

[TpuHIUOBl PU3MKO-XMMUYECKUX METOJIOB MCCIEIOBAHUS PAaCTBOPOB HEOPTraHMYECKHX
COEIMHEHUH - ONTUYECKasi U PEHTT€HOBCKasl CIEKTPOCKOIHUs, KpHOCKomnus, 30yauockonus, pH-
MeTpusi, noreHuuomerpus, SIMP-crnekTtpockonus — (Y3KMX ~— JIMHHUI),  KaJOPUMETPHSL.
Kunetndeckue MeTo1bl UCCIIEIOBAHNUS.

[ToHaTHs 0 (UBMKO-XUMHUYECKUX METO/ax HCCIel0OBaHUS TBEPAOTrO BEIIeCTBA -
peHTreHoa3zoBblii U PEHTTEHOCTPYKTYPHBIN aHanu3, HeHUTpoHOrpadusi, MarHUTOXUMUS,
TEPMOXUMHYECKHE METOJIbl, TEPMUUECKUM aHanu3, crnekrpockonus — Y-, UK-, ontuueckas,
SAMP nmmpoxkux smaui, SI'P-criekTpockomnus, omnpeneneHue naBiaeHus napa. Mertoxabl pa-
JUOAKTUBHBIX UHIANKATOPOB.

[Ipuembl (HU3MKO-XUMUYECKOTO aHajdu3a (AMarpaMMbl COCTOSHHHM, HMX MpocTelIine
bopmbr).

Komnerorepuzanmst  uccnenoBanuii. IloHstme o0  MeTomax  MareMaTHYeCKOro
MOJCIIMPOBAHUs U IIJIAHUPOBAHMS YKCIIEPUMEHTA.

6. ObPASOBATEJIBHBIE TEXHOJIOI'MHU

IIpn u3y4eHMM TEOPETUYECKOTO Kypca Ha JIEKIUAX IPEIyCMAaTPUBAETCS 3aJI0KECHHE
MarepHaia B BUJe rnpeseHTauuu. OTaeabHbIe JEKIUH W3IaraloTcs 1o NpooieMHON TEXHOJIOTHH.

Ha nexnusax nMcmosb3yroTcs B Ka4eCcTBE JEMOHCTpPAlMOHHOro marepuana Ilepuogndeckas
cucrema siemenToB JI. M. MenzeneeBa u psifi ApyTrUx CIpaBOYHbIX TaOJIHII.

ITpu u3ydeHUN CBOWCTB OTAEIBHBIX XMMHUYECKHUX COCOUHEHUM M XMMHUYECKHX IPOLECCOB
[IPEAYCMAaTPUBAETCA IOCTAHOBKA JICKIIUOHHBIX JEMOHCTPALIMOHHBIX OIIBITOB.

Hexoropele  pasfenbl  TEOPETHMYECKOrO0  Kypca HM3y4alTCcd C  HMCIOJIb30BaHUEM
oleperKarollell CaMOCTOSITENIbHON pabOThl: CTYAEHTHI MOJy4YaroT 3a/laHusl Ha O3HAKOMIIEHHUE C



HOBBIM MaTEPHUAJIOM JI0 €r0 U3JI0KEHUS Ha JICKLHUX.

Ilepen ouepenHoOW JEKLUEH, KaK IMPaBWIO, NPAKTUKYIOTCSA <JIETYYKH» IO MaTepHaily
OpeAblAyINed JEeKIMHU. DTO I03BOJIAET OINPENENINTh CTEIEHb YCBOCHUS M3JI0KEHHOIO DPaHee
marepuana. J{is Oosiee OCHOBAaTENbHOW OLIEHKM YCBOSIEMOCTH TEOPETHUYECKOI'0 MaTepualia
CTyIIEHTAaMHM HCIIOJIb3YIOTCSI TECTbl, a TakK€ TPAJAULMOHHBIE IHMCbMEHHBIE M YCTHBIC
KOHTPOJIbHbIE MEPOIPUATHS (KOJJIOKBUYMBI, KOHTPOJIbHBIE PA0OTHI).

[Tpu mpoxoxaeHun J1abOpaTOPHOrO MPAKTUKyMa CTYACHTaM Ipeluiaraercs padoTaTh B
MaJIbIX Tpynmnax: ydeOHas rpymna pa3OuBaeTcs Ha HECKOJbKO HeOONbIIMX Ipynn — no 2-3
YEJI0BCKA.

Kaxnas rpynmna BbIIOJHSET 3ajaHue (Ja0OpaTOpHbBIE OIBITBI) M3 JIAOOPATOPHOTO
INpakTUKyMa IO oOmeil u HeopraHudecko xumuu. llpomecc BbImOMHEHHS JTa0OpPATOPHBIX
OIIBITOB OCYLIECTBISETCA HA OCHOBE OOMEHAa MHEHUH U BBIOOPA ONTUMAJILHOTO IIyTH PEILIEHHS.

Ha ocHOBaHMHM ITONYYEHHBIX JAHHBIX 110 BCEM ONBITAM KaXKAblH CTYICHT 3all0JIHAET CBOU
7a00paTOPHBIM JKypHal, Te 3aluChiBa€T pPE3yIbTaThl OINBITOB, HAOIIONEHUS, COCTaBISET
YPAaBHEHUsI PEAKUUM XUMHUYECKHUX IIPOLIECCOB, €CIM HYXXHO IPOU3BOJUT COOTBETCTBYIOIIHE
pacyeTsl U pe3yibTaThl IPEACTABISET B BUAE IpauuecKoil 3aBUCHMOCTH.

Ha coGecenoBanun ¢ mpenojaBareyieM CTYAEHT NpPEACTaBiIseT O(OPMIICHHBIN OTYET IO
JaHHOHM 7abopaTopHOil paboTe M OTBEYaeT Ha BOIPOCHl IpenojaBaTeis, CBA3aHHBIE C
METOAMKONH paboThl, pe3ynbraTamMu W BbBoAamu. I[lo psmy paboT mnpemycmarpuBaeTcs
IIPUMEHEHHE TECTOBOTO METOAA «3ALIUTBD».

I'pynmoBass pabota B XUMHYECKOW J1a0OpaTOpUU CTUMYIUPYET COIJIACOBAHHOE
B3aMMOJCHCTBHE MEXAY CTyJECHTaMH, OTHOLUEHUS  B3aUMHOM  OTBETCTBEHHOCTH U
corpyanndectsa. [Ipu popMHpOBaHWY TPYII YUUTHIBACTCS /IBA MIPU3HAKA: CTETICHb XMMUYECKON
IIOATOTOBJICHHOCTH CTYJIEHTOB M XapaKTep MEXJIMYHOCTHBIX OTHOLIEHUH. B psage ciydaes
CTyJEHTaM CaMUM IpejjaraeT pa3OuThCS Ha IPYMIbl, COCTAB KOTOPBIX BIOCIEICTBUU MOKET
KOPPEKTHPOBATHCS /IS TOBBIIIEHUS KaueCcTBa pabOTHI.

B nabGopaTopHOM mpakTUKyMe NP BHIIOIHEHUH OTAEIBHBIX OMBITOB UCIOJIb3YETCSI METO
npoOJeMHOT0 OOydeHUs: CTYIEHT MoJy4yaeT 3aJaHhe Ha XHUMHYECKHUH IpoLecc, METOAMKY
KOTOPOTO OH JIOJDKEH IOA00paTh CaMOCTOSITENbHO, HCXOAS M3 HMEIOIIUXCS PEaKTUBOB,
00CYIMTh €€ ¢ IpenoiaBaTesieM U 3aTeM MPUCTYIUTh K €r0 BHIMOJIHEHUIO.

7. MEPEYEHDb YYEBHO-METOIWYECKOTO OBECIIEYEHUS JIISI
CAMOCTOSITEJBHOMN PABOTHI OBYYAIOIIMXCS MO
TV CIUTLIAHE

JlexumonHsle 3aHATHS poBOAATCs 1 pa3 Henento B oobeMe 2 yacoB 1 cemectpe U 3 yacos
BO BTOPOM CeMecTpe. J1abopaTOpHbIE 3aHSATHUS MPOBOJATCS €XKEHEAETbHO B 00beMe 2 4acoB B
Helenw. 1-m ceMectpe n4 4acoB B Helemoo BO 2-M cemectpe. llocie oxkoHYaHMs W3ydeHus
KaXJI0M TeMbl CTYJEHThI MPOXOJAAT TECTHPOBAHUE, COOECEJOBAHUE, BBIMOJIHSAIOT KOHTPOJIbHBIE
paboTHI.

7.1. IlepedeHb-y4eOHO-METOAMYECKOTO O0eCTIeYeHHS U1l 00YJaIOIUXCsl O AUCHUIUINHE:

1. AxmeroB H. C. O6mias u Heopranuveckas Xxumus: yaeOHuk aiis By3os/H. C.
AxmetoB. — M.: Bricmr. mxk., 2002. — 743 c.
2. I'muaka H.JL O6mas xumus. — M.:Uurterpan-Ilpecc, 2002. — 727 c.

3. I'muaka H.JL. 3agaun u ynpaknenus o oomieit xumuu. — JI.: Xumus, 2001.



Vrait SI.A. O6mas u Heopranuwdeckas xumus. — M.:BIII, 2000. — 527 c.

CanamoB A.X., Kuruesa JI.U., AxranueBa A.I'. JlabopaTopHbIil MPaKTHKYM IO

obmeit u Heopranudeckoit xumuu. [lox pen. mpodeccopa Cynreirooit 3.X. —

Marac, [Tunurpum, 2008. — 71 c.

7.2. YkazaHus ajisi 00y4aronuxcs M0 OCBOCHHIO TUCITUTUTHHBI

Tao6auua 7.1

Conep:kaHnue caMOCTOSATEILHOM padoThl 00yYAO M XCS

Homep Tembi/60npOChl, 8bIHOCUMbIE HA CAMOCTOAMENbHOE U3~ Kor-60 Dopmet pabomei
pazoena yeHue yacos
(memwvl)

1 [IpocTeie u cnoxHbie BemecTBa. PacnpocTpaneH- 6 Otyer 1o
HOCTh JJIEMEHTOB B 3€MHOM KOp€ M Kocmoce. XH- nmabopaTopHOI
MUYeCKne W (U3MUecKue cBoiicTBa BemecTBa. Ilo- pabore,

HSATUE O YMCTOM BeulecTBe M npumecu. OCHOBHbIE coOecel0BaHuE,
METObl TMoJydyeHus: 4yucTthix Bemects, [I/IK. Kiac- TECTOBBII
cuduKanmsg XUMUYECKUX PEAreHTOB MO CTETICHU KOHTPOJIb
uuCcTOTHL. [loHATHE O XHMHYECKOH peaknuu Kak|

npeBpalieHdy BemecTB. OCHOBHBIE THIIBI XMUMUYECKHX|

peaxiuil: peakliuy pas3yioKeHus, COeUHEHNUs, 3aMelleHus,

oOMeHa, BHYTPEHHEro mpeBpamieHrs. HoMmeHKIaTypHbIe

[IpaBuiIa NIOITAK HEOPraHU4eCKUX BEILIECTB.

Knaccudukaiuss npocThix — BemiecTB.  Kiaccudukarius

CIIOKHBIX BEIIECTB IO COCTaBy. bWHApHbIE COEAMHEHUSI.

Wuatepmeraimmyeckue  coequHeHus.  Kimaccupukanus

CJIOJKHBIX BELIECTB M0 ()YHKIMOHAJIBHBIM MPU3HAKAM.

2 Slapo xak nuHaAMUYecKas CUCTeMa MPOTOHOB U HEH- 6 CobecenoBanue,
TPOHOB. Y CTOWYMBBIEC U HEYCTONYMBEIE siipa. Pa- TECTOBBII KOHTPOJIb
JIMOAKTUBHBIN pacnan siaep. Ileproa nomypacnana.

SlnepHble peakuy U NPeBpaIleHHs] XUMUYECKUX
251eMeHTOB. MIcKyccTBEHHas! paiiOaKTHUBHOCTb.
«MeudeHbIe» aTOMBI U UX IPUMEHEHHE.
3 6

OtkpsiTHE Iepuoandeckoro 3axkona .M. MenneneeBbiM.
TIpunHIIMT TOCTPOEHUS ECTECTBEHHOMN CUCTEMBI
aneMeHToB. Mcnonb3zoBanue .M. MenaeneeBbim
METOJIOM WHTEPIOJISAINH JIISI NCIIPABIEHUS aTOMHBIX
MAacc M MPEICKa3aHNs CBOMCTB €Ille HE OTKPBITBIX
JIEMEHTOB. DKCIIEPUMEHTANIBHBIE TTOATBEPKICHUS
TeopeTnueckux npenckasanuit J[.11. Menzaeneena.
3HaueHNE OTKPBITHS IEPUOANYECKOTO 3aKOHA. PackpeiTne
B IIEPUOAMYECKOHN CHCTEME BCeoOLIel ecTeCTBEHHON
B3aMMOCBSI3H MEXTy XUMHUUECKHMU 3JIEMEHTAMHU.
I'panutibl 1 >BONIOLMS IEPUOAUYECKON CUCTEMBI.

CobecenoBanue,
TECTOBBIN KOHTPOJIb




Bonopoanas cBs3b. MexmonekyapHasi 1 BHyTpH-
MOJIEKYJIIpHAsl BOAOPOAHAS CBA3b. BiusiHE BOIOPOAHON
CBSI3M Ha CBOICTBA BelecTBa. Poib BOJOPOIHOM CBSI3U B
OHMOJIOTHYECKHX Tpolieccax. MeTammndeckast CBSI3b.
OCco0CHHOCTH AJIEKTPOHHOTO CTPOCHHS aTOMOB,
CITOCOOHBIX K 00pa30BaHUIO METALTHICCKOMN CBS3H.
MexMOoNeKyIsIpHbIe B3aUMOACHCTBUS. JUTONb-AUIONb,
JIATIOJNb- UHAYUMPOBAHHBIA U0, JUCTIEPCUOHHOE
B3aMMO/JICHCTBHE.

CobecenoBanue,
TECTOBBIM KOHTPOJIb

HNoHHbIN 1 paguKaIbHBIA MEXaHU3MbI XUMHYECKUX
peakuuii. CBoOoaHBIE paaukaibl. [loHATHE O LEMHBIX
peakuusx. Bunpl kaTanusza: rOMOT€HHBIHN, F€TEPOreHHBIN,
MHUKPOTE€TEPOreHHBIN, aBTOKATAIN3, IOIOKUTEIbHBIN 1
OTPHUIIATENHHBIN KaTalln3, IOHATHE 00 HHTHONUTOpax.
Oco0eHHOCTH (hepMEHTOB KaK KaTallu3aTOPOB.
Hcnonp30BaHKuE KaTaaM3aTOPOB B IPOMBILUICHHOCTH.
KaranmzaTtopsl B 00paTUMBIX Mporieccax. 3HaUCHHE
YUCHHA O CKOPOCTH PCAKIMU U XUMHUYCCKOM PaBHOBECCUU
AJ1d yOpaBJICHUA XUMHYCCKUMU IPOLECCaMU.

OryeT 1O Jabo-
paTopHOW  pabore,
cobOece0BaHHE,
TECTOBBIN
KOHTPOJIb

[TpumeHeHue TepMOTUHAMUYECKUX QYHKUIUH 15
XapaKTePUCTUKN PEAKIIMOHHOM CTIOCOOHOCTH BEIIECTB U
OLICHKE BO3MOXHOCTH ITPOTEKaHUSI XUMHUECKUX PEAKLIUI

CobecenoBanue,
TECTOBBIN KOHTPOJIb

CsoiicTBa pactBopoB. PactBopumocTs. KonuenTparus
pacTtBopoB. CriocoOb! BBIpaKEHUST KOHIIEHTPALUU
pacTBOPOB: MaccoBas [0/ PACTBOPEHHOIO BEILIECTBA,
MOJIApHasd KOHICHTpPAWs, MOJIIpHAasA KOHICHTpAIuAa
9KBUBAJICHTA, MOJIbHAS! OJISI, MO- JISUIBHOCT.

Otuer 110 j1a00-
[paTopHOH pabore,
coOece0BaHUE,
TECTOBBIN KOHTPOJIb

OKHCIUTETBbHO-BOCCTAHOBUTEIBHBIE PEAKIUU.
Oxucnurenn, BocctanoBuTelIn. OCHOBHEIE 3aKOHO-
MEPHOCTH B U3MEHEHUU OKHUCIIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX CBOMCTB MPOCTHIX BEILIECTB U
coenuHeHuit. Ctenenp okucienus. Kinaccudukanus
OKHCTUTENBHO-BOCCTAHOBUTENBHBIX peakuii. MeTo bl
paccTaHOBKU KO3(PHUIIMEHTOB B ypaBHEHUH
OKHCJIUTENIbHO-BOCCTAHOBUTENbHBIX peakiiuid. Posb
Cpe/ibl B IPOTEKAHUM OKUCIUTEILHOBOCCTAHOBUTENBHBIX
npoueccoB. MossipHbIE MacChl 9KBUBAJIEHTOB B
OKHCJIUTEIIbHOBOCCTAHOBUTEIbHBIX PEAKIIMIX.

OTtyeT 1o J1abo-
[paTopHoii padoTe,
coOece0BaHue,
TECTOBBIA KOHTPOJIb




Krnaccudukanms KOMITIEKCHBIX COSTMHEHNUIN: TUITMYHBIC
KOMIIJIEKCHBIE COCANHEHHUS, XE€JIaThl, I0JIU- ACPHbIE
KOMIIJIEKCBI, H30- ¥ T€TEPOIOIUCOCTUHEHMNS,
AKBAaKOMIUIEKCHI (KPUCTAJUIOTUAPATHI KaK YaCTHBIN
CITy4ail akBaKOMIUIEKCOB). AMMHUAKATHI.
AunnokoMIUieKchl. [[BoiHbIE COJIA KaK YaCTHBIN CITy4aid
aIMI0KOMIUIEKCOB. [lonuranoreHuapl, o- JUCYIbAbI,
NepOKCHIHBIE coerHeHms. KitactepHble coequHeHus, 1-
KOMITJIEKCHI, KOMIIEKCHI «TOCTh- XO3SIMHY», COSANHEHUS
BKJIIOUCHUSI, KJIaTpaThl, IeoNuThl. V3omepust
KOMITJIEKCHBIX COeTMHEHUH: TH]I- paTHasl,
KOOpJIMHALMOHHAS, TEOMETPpUYeCcKasi, H30MepHs
MOJIO’KEHUS (CONIeBasi M30MEPHs ), NOHU3AIMOHHAS,
OINITHYECKASI.

Otuer 110 j1a00-
paTopHoOii pabore,
co0Oece0BaHHE,
TECTOBBIM KOHTPOJIb
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Oco0eHHOCTH IEKTPOHHON CTPYKTYPHI aTOMOB.
W3MeHeHue CTpyKTyp MPOCTBIX BEIECTB B 3aBUCUMOCTH
OT AJIEKTPOHHOU KOH(pHUTYpanuu aTOMOB. VI3MeHeHne
XUMHUYECKON aKTUBHOCTH IMPOCTBIX BECIICCTB.
Bonoponansie coefuHEeHNs, U3BMEHEHUE UX CTPYKTYPHI,
KHUCJIIOTHO-OCHOBHBIX W OKHUCJIUTCIIBHO-
BOCCTAHOBHUTEIBHBIX CBOMCTB B 3aBUCHUMOCTH OT
3JIEKTPOHHOHN KOH(UTYypaluu aTOMOB. 3aBUCUMOCTh
YCTOMUYMBOCTH OKCOKHUCIJIOT U MX COJIEH OT CTPYKTYPBHI.
CpaBHEHHE CHIIBI OKCOKHCIIOT, OKUCITHTENBHO-
BOCCTaHOBHUTEIbHBIE CBOWCTBA.

CobeceioBaHue,
TECTOBBII KOHTPOJIb

11

®dTop, x510p, OpoM, #1011, actat. MexralonaHbIe Co-
€MHEHMS, UX CTPYKTYpPa, YCTOHUMBOCTh. OCOOCHHOCTH
CTPYKTYPHI U CBOICTBa acrara.

Kucnopon, cepa, cenen, Temnyp, nogonuil. [Tonu-
CyIbQUIBL, UX CTPYKTYpbl. CTPYKTYpa BOJJOPOIHBIX
coeaunenmit. OcoObie cBOMCTBa BOBI. KuiciopoaHbie
COEJIMHEHHSI XaJIbKOT€HOB. MI3MEeHEeHNs CTPYKTYPHI
OKCHJIOB C YBEIMUEHHEM CTETIEHH OKUCIICHUSI.

OtueT 110 J1a00-
[paTopHOli padore,
coOece0BaHHE,
TECTOBBIA KOHTPOIb




Oco0ple cBoiicTBa cepHOl KucaoTel. Onmeym. M3meHnenne
OCHOBHOCTH KHCIJIOT OT CepHI K TeIuTypy. [IpaBuma
oOpareHus ¢ KOHIICHTPUPOBAHHON KHCIIOTON. Pasmnynabie
CIIOCOOBI TTOTYYEHHUS ITON KUCIIOTHI, XUMHI3M IIPOIIECCOB,
JIEKAITIX B OCHOBE 3TUX PEAKITHA.

A3oT, pocdop, MBIIBSK, CypbMa, BUCMYT. VI3MeHeHne
OKHUCJIUTEIBHO-BOCCTAHOBUTEIILHON aKTUBHOCTH
npoctoro BemecTBa. OCOOEHHOCTH CTPYKTYPHI
BOJIOPOJHBIX COSANHEHNH, UX KHCIOTHO-OCHOBHAS,
OKHUCJIUTEIBHO-BOCCTAHOBUTENIbHAS (yHKIMH. ['a-
norenuabl. Kucnopoacoaeprkamiye KUCIOTH a30Ta,
KHCIOTHI pocdopa, X INEKTPOHHOE CTPOCHHUE, CBOWCTBA,
OCOOCHHOCTH TTOBEICHHUS B BOJHBIX PACTBOPAaXx.
OKHCIHUTENbHAS AKTUBHOCTh COEIMHEHUI B BBICIICH
CTETICHH OKUCIICHUSI.

12

[Moarpynmna yriepoaa. Kapoup! kanbust 1 KpeMHHS.
CuHMIBbHAS KMCIOTA ¥ LIMAHUABI, UX IPUMEHEHNE B
00pBOE C BPEIUTEIIAMU CEIILCKOTO X035MCTBA U B
npomeblieHHocTH. Kapouasr metamnos. KapOoHMITEL
CoenuHenus yriaepoza c a3oroM. Kpemuuii.
Kpemuwnitopranndeckne noaumepsl. O01ue cBONCTBa
repMaHus, OJI0Ba, CBUHLA. BoccTaHoBHUTENBHAS
AKTUBHOCTH COCAMHEHUS ABYXBaJICHTHOI'O OJIOBA,
OKHCIIUTENbHbIE CBOMCTBA COEANHEHUH CBUHIIA.

Bbop, anmromunuii, rannuid, uaaui, tTammid. Crepeoxumus
coeqHeHMit 6opa. CxoacTBO Oopa ¢ KpeMHHUEM.
Kpucrannmueckuit 00p Kak moJynpoBOAHUK. MeTo b
MOJTy4eHus: 0opa B CBOOOTHOM COCTOSIHUW. AJTFOMUHUM.
CrepeoxuMHus €ro COeIMHEHNH. ATIOMUHOTEPMUSL.
Crnnassl amomunauda. Conu amoMunus. ["anoreHuapl, ux
CTpOEHHE, TEOMETPHUIECKast MOJIETb MOJIEKYIIHI.
AKILIENTOpHBIE CBOMCTBA aTOMa AJIIOMUHHS B MOJIEKYJIaxX
TpUrajgoreHna0B. KoMmiekcHble COSTMHEHUS aTIOMUHHUSL.
KBacupl. ['uapua anmoMuHUsI, KOMIIEKCHBIE THAPUIBI
amomuHus. KapOun amoMuHus, HUTpUA altoMuHus. [ an-
nui, uaauid, Tannuid. penckazanue .M. MenaeneeBbim
CBOWCTB 9KaamoMuHUs (Tayust). OTKPBITHE TaUTHsL.
Kowmmtekcoobpasyromas ctocOOHOCTE TayUTHsI, HHIUS U
TaJINS.

Otuer 110 1a00-
[paTopHoIi padoTe,
coOeceIOBaHUE,
TECTOBBIN KOHTPOJIb
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bepunnmii, Marauii, KanbIyiA, CTPOHIIAN, Oapuid, paInii.
Kanprmii, crpornmii, Oapwii ¥ paauii Kak MIeTOTHO-
3eMenbHbIe MeTaubl. [IpenMyIecTBeHHO HOHHBIN
XapaKTep CBS3U B COSNMHEHUX MIETOYHO3EMETbHBIX
MeTasutoB. beprmmii. KoBajaeHTHOCTD OepriLIHs.
AKIIeTITOpHBIE CBOICTBA aTOMa OEPHILIHS B MOJIEKYJIax
tuna BeX2. CtepeoxuMus cCoeqUHEHUH OepHILIHS.
CxoJicTBO OepUiLTUs C amtOoMUHUEM. MeTOIbI TTIOTY4YCHUS
OepuiuThsl B CBOOOTHOM COCTOSIHUU. | uapubt
HIEJIOYHO3EMENIBHBIX METAJIIOB.

OKcHIBI MEeTOYHO3EMENBHBIX METaIoB. JKeCTKOCTh
BOJIbI: BpEMEHHAas, OCTOSHHAA. EAMHUIIBI H3MepeHus
JKECTKOCTH BOJIBL. CIIOCOOBI YCTpaHEHHS )KECTKOCTH
Boapl. Ilonsrre 00 nonnoM ooMene. JIutuii, Kanuii,
HaTpul, pyOuawii, nesut, ppanmmit. Okcumapl,
MIEPOKCUBI, CYIIEPOKCUIBI, O30HHIBI MIETOYHBIX
METaJUIOB, UX CBOMCTBA U MeTO1bI noay4yeHus. Conu
MIEIOYHBIX METAJUIOB: TAJIOT€HU/IBI, HUTPATHI, CYyb(aTHhI,
Cyab(uIBI, KApOOHATHL, THAPOKAPOOHATHI, IEPXJIOPATHI.
Nx cBoiictBa. HUTpuapl, ruapuabl LIETOUYHBIX METAJIOB

Otuer 110 j1a00-
paTopHoOii pabore,
co0Oece0BaHHE,
TECTOBBIM KOHTPOJIb
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Oco0eHHOCTH NEKTPOHHON CTPYKTYPHI aTOMOB.
CrpyKTypa OpOCThIX BEIIECTB. BUIIbI XUMHUYECKOH CBS3U
B CTPYKTYpPE NPOCTHIX BEUIECTB. MI3MEHEHNE XUMUUECKOU
AKTHBHOCTH IIPOCTHIX BEIECTB. bUHApHbBIE COENNHEHUS,
N3MCHCHUC UX CTPYKTYPbI, KHCJIOTHO-OCHOBHBIX U
OKHCJIMTETHHOBOCCTAHOBUTEIILHBLIX CBOMCTB B
3aBHCHUMOCTH OT AJICKTPOHHOM KOH(UTYPALIUH aTOMOB,
3aBUCUMOCTh YCTOMYMBOCTU THAPOKCUIOB M MX COJIEH OT
CTPYKTYpBI. 3aBUCUMOCTb CTPYKTYPBI M CBONCTB COEIH-
HEHUM JTEeTKHX d-SHeMeHTOB OT CTCIICHHU OKHCJICHUA
(KUCIIOTHO-OCHOBHBIE M OKHUCIUTEIBHO-
BOCCTaHOBHUTEJIbHBIE).

CobeceoBaHue,
TECTOBBII KOHTPOJIb




15

Ckanauii, ITTpUH, OTeHH (VK JIAHTaH), JJOYPSHCHI
(wmm akTuHU). OTIM9He CBOHCTB CKAaHINUS OT CBOMCTB
OCTaJIbHBIX IIEMEHTOB. BIM30CTh MOCTIENHNX K
cpoiictBam pPf-onemenTos (manranonmos). OKCHIEL,
TUAPOKCHIBI ¥ COITH 3JIEMEHTOB MTOATPYIIIBI CKAH/IHS.
CpaBHEHHE XUMHUYECKUX CBOMCTB JIEMEHTOB TJIaBHOM (A)
u no6ounoii (B) moarpymnm Il rpynmer nepuoauueckoi
CUCTEMBI.

Turtan, nupkoHuit, rapuuit, KypyatoBuii. CoeTMHEHUS
tutana (I1I) u (1II). Oxcup, TUAPOKCHIT M COJIA TUTAHA
(V). Conu tutanmia. Turanatsl. OKCHIBI, THAPOKCUIBI U
conu uupkoHwus (4) u rapuus(4). Banaauii, HuooOwui,
tanTan. Coenunenns Bananus (2, 3, 4). Xapakrep
OKCUIOB U ruapokcunoB. Conu BaHaaus. [amoreHuab! u
okcoranoreHu sl Bananus (4) u (5). Banagatel
[NomuBanamatel. OKUCIUTETHHO-BOCCTAHOBUTEIHHBIE
CBOICTBA COETMHEHU BaHAIMS B PA3IMYHBIX COCTOSHUSX
okucnenus. Coenuaenne HIoOws (5) u TanTana (5).

Otuer 110 j1a00-
paTopHoOii pabore,
co0Oece0BaHHE,
TECTOBBIM KOHTPOJIb
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Xpowm, monubaeH, Bosib(pam. Mi3MeHeHue xapakrepa
TUAPOKCHUJIOB U OKUCIUTEIHFHOBOCCTAHOBUTEIHHBIX
CBOICTB COEAMHEHU XpOMa C BO3PACTAHHEM €TI0 CTETIEHU
okucnenus. Ilepokcus xpoma, €ro CTpoeHHE.
[Tepokcoxpomatsl. Monu0OieH, Boib(ppam.
N30m0nMKUCA0ThI, FETEPONOIUKUCIOTH U UX COJIH.
KpaTkue cBenieHUs 0 COeAMHEHUAX MOJIUOICHA U
BOJIb(ppamMa B HA3IIUX COCTOSI HUSIX OKHCIICHHSL.
Maprasen, TexHenuii, peHuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA MapraHa B Pa3HbIX
COCTOSIHMSIX OKHUCJIEHUs npu pa3nuuHbix pH. Oxuc-
JINTETbHO-BOCCTAHOBUTEIILHBLIE CBOMCTBA COSIMHEHUI
pPEHUS B Pa3IUIHBIX COCTOSHUSIX OKUCIICHUSL.

Otuer 110 1a00-
[paTopHoIi padoTe,
coOeceIOBaHUE,
TECTOBBIN KOHTPOJIb
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XKeneso, pyrenuit, ocMuid. AJUTOTPOIIHS Kele3a.
MarnuTHbIe cBOKCTBA. MSATKOE K€I€30, CTAb, UYT'YH.
ITonsiTre o nerupoBaHHBIX cTasaX. CoM M KOMITJICKCHBIE
coenuHEeHMS Xeme3a(2). Conmn 1 KOMITIEKCHBIE
coenuHEeHMS Kene3a (3). OKkucauTenbHO-
BOCCTaHOBUTEIFHBIE CBOMCTBA JKelie3a B Pa3HbBIX
COCTOSTHUSIX OKHCIICHUS MPH pa3inuHbix pH. PyTenuii n
ocMuil. BIM30CTh UX XUMUYECKUX CBOMCTB K CBOMCTBAM
penus. OKUCTUTENBHOBOCCTAHOBUTEIBHBIE CBOMCTBA
COCITMHCHUI PYTCHHS U OCMUS B PA3JIMYHBIX COCTOSHHSIX
okucienus. Kobaner, ponuii, upuauii. CoetuHeHIE
kobanbTa (2) u (3). BaxxHeliue coin 1 KOMIIEKCHBIE CO-
enuHeHUs kKooanbTa (2) 1 (3). OKuCIUTEIbHO-
BOCCTAaHOBHUTEIIbHBIE CBOMCTBA COeTMHEHNI KOOaIbTa (2)
u (3). Ponuit, mpuamii. CriocoObI pacTBOPEHHSI METAIIIOB.
Poauit m upuauii Kak MJIATUHOBBIE METAJUIBL.

Huxens, mannaaui, miaTuHA.

OO0muit 0030p TUTATHHOBEIX METAIIOB. [ IpuHITUTIBI
ad(uHaXKa MIATUHOBBIX METAJIOB. POJIb 0T€YeCTBEHHBIX
YYEHBIX B Pa3BUTUU XUMHUH TUIATUHOBBIX METAJLIOB.
OKHCIUTETHFHO-BOCCTAHOBUTEIBHBIC CBOMCTBA CO-
SJVMHCHUN POAMS U UPUAMS B PA3IMYHBIX COCTOSHUSIX
OKHUCTICHUSL.

Otuer 110 j1a00-
paTopHoOii pabore,
co0Oece0BaHHE,
TECTOBBIM KOHTPOJIb
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Menp, cepebpo, 30110T0. CTEpeOXuMuUs CoeTMHEHU I
3JIEMEHTOB B Pa3HBIX COCTOAHUAX OKucieHud. Comu u
KOMIUIEKCHbIE coenrHeHus Meau (1) u (2).I'amorenn sl
cepebpa, UX CBETOUYBCTBUTEIHHOCTh. KOMIUIEKCHBIE
coenuHeHus cepedpa. Coennuenus 3o050ta (1).
Coemunenns 3o0510T1a (I11). KomruiekcHbie coetuHEHNS
3osota (III).

uuk, kagmuid, pTyTh. CTEpEOXUMHUS COETUHEHUN
3JIEMEHTOB.

Counn ¥ KOMITJIEKCHBIE COSAMHEHHS [IMHKA U KaJMHUsL.
Coenunenus prytH (1), METOABI UX MOTYUYEHUS.
Coenunenus prytu (2). KoMIuiekcHble coeTMHEHUS.

OTt4yeT 1o J1abo-
[paTopHOH pabore,
coOece0BaHUE,
TECTOBBIN KOHTPOJIb

8. OHEHOYHBIE CPEJICTBA JJISA TEKYIIET'O KOHTPOJIA YCIIEBAEMOCTH "

Tema. «OcCHOBHBIE IOHATHSA M 3aKOHLI XUMHH. DKBUBAJEHT)
1. OO6bem pe3nHOBOM Kamepbl aBTOMOOMIBLHON IMHBI paBeH 0,025 M°, IaBICHHE B

IMPOMEXYTOYHOM ATTECTAIIIA

Bonpocwt 01a codecedosanusn

Heit 5,0665 10° Ila. Onpenenute Maccy BO3/1yXa, HaXOASIIErocsl B KaMepe mpu

20°C.

PaccunTaiiTe MONEKYIApHYIO Maccy rasa, eciu 7 107 kr ero npu 20°C u

0,253-10° ITa 3aaumMaror 06sem 22,18-10° m°.

Paccunraiite cpeHIOI0 MOJIEKYIISIPHYIO MAacCy U IJIOTHOCTB 110 JUOKCUAY

yraepojaa CMecH Ta3oB, conepikaiieit mo ooremy 38% docrena COCl, u 62 %

xsopa Cl,.




10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

Onpenenure Maccy 107 m® rasosoit cmecH, conepskaieit (mo ooremy) 50%
Bozopoaa u 50% auokcuaa yriepoaa (H.y.).

T'a3 (1.y.) 3annmaer o6bem 1 M°. TIpu Kakoif TemIepaType 00beM Ta3a yTpouTes,
€CJIM JIaBJICHHUE ra3a HE MEHsIETCs?

IIpy KaKOM JaBJICHHH Macca xopa oobemoM 3-10° m° cocrasut 2,5-10°° kr, ecrn
t=23°C?

Kaxkyro maccy CaCO3 Haio B35Th, YTOOBI IMOJTYYUTH IIPH €0 MPOKATUBAHUHI
JTMOKCH]T yTIIepoia, 3aHUMAIOIINKN 00beM 25-10° M° npu 15°C u naBieHun
104000 ITa?

Boruucnure o6vem 0,100 kr razoBoit cmecu coctaBa 3CO+2CO; npu 50°C u
nmasiennu 98600 Ila.

13 5-10°° kr xsopara kanust KC1O3 65110 momydero 0,7-10° m® kucinopona,
u3MmepenHoro npu 20°C u gasnenun 111900 ITa. Onpenenute MaccoByro 1010
npuMecel B XJIopare Kajusl.

[Tpu 0°C B cocyne o0beMoM 14103 M° COJICPIKUTCS 0,8~1O'3 Kr Bojopoaa u 6,30
10” kr a3ora. Onpenenure napuuagIbHOE JaBICHHUE a30Ta U 001Iee 1aBIeHUE
CMECH.

[azoas cMech coctout u3 5-10° M a30Ta, HaxosIerocs moa gasuenueM 95940
ITa, 3-10 M® kucnopona. O6sem cmecu 8-10 M*. OGuiee naBIeHKE Ta30BOI
cmecu 104200 ITa. [Tox kakuM JaBIEeHUEM B3SIT KHCIOPO?

B razonanosHeHHBIX JaMIax COJIEPKUTCS CMECh Ta30B, UMEIOIIast 00bEMHBIM
coctaB: 86% Ar u 14% N,. Paccunraiite napuuaabHOe JaBI€HUE KaXIOTO U3
ra3os, eciiu obuiee gaBieHue pasHo 39990 Ila.

['a3oBas cMech cocTasiena u3 5-10° m° merana mox paiaeaueM 96000 Ila, 2107
M’ Bogopoaa o nasienrem 84000 IMa u 3.10°% JIMOKCUJA yriepojaa o
nasienreM 109000 ITa. O0beM cmecu 8107 M, Onpenenure napuuaibHbIe
JIABJICHUS Ta30B B CMECH U 00III€E TaBJIEHUE CMECH.

Uto Ha3BIBAIOT MOJISIPHOM Maccoil skBUBayieHTa? Uemy oHa paBHA JJII KUCIIOT U
OCHOBaHUM B peaKIMIX MOJHOU HeHTpanu3auun?

UTo Ha3BIBAIOT KOJUYECTBOM BEIIECTBA YKBUBaJICHTa? UeMy paBHa 3Ta BeTMYNHA
s Ca(OH), u H3PO, (B peakumsix nonuoi Helitpanu3sarmn), BaCly u A1,(SO4)s,
B3STHIX KOJTMYECTBOM BeliecTBa 1 Moib?

Kakoe mpunarareabHOe TPUMEHSIOT JUTsl BBIDQKEHUS OTHOIICHUS TAaHHOU
BEJIMUMHBI K KONM4ecTBY BemiectBa? [IpuBeaunte mpumepsl.

Kaxkyro BenmuunHy JaroT 115 2JIEeMEHTa OTHOIIICHHUS:

MX)M(F(X)X) 1 ALK M(Fys (X)X)).

Yemy paBro N(CaSO,) B runice CaSO4-2H20 maccoit 1,72 kr u N ams
KpUCTAJIJIOTHApaTa B TUIICE, oy4eHHOM 13 0,68 Kr 6€3BoIHOTO cynbdaTa
KaJbIUs?

[Tpu pacTBOpeHNH B KUCIIOTe MeTaia Maccoi 11,9 T Beiaenumics Bogopoa
o0beMoM 2,24 11 (H.y.). Uemy paBHbI T,y (X) 1 M(fox (X)X) mu1st 3TOrO Metasia.
Bbpom maccoit 0,4586 1 BeiTecHsieT u3 pactBopa Kl nox maccoii 0,7280, koTopsbrit
B3aUMOJIEUCTBYET ¢ MeTailiioM Maccoi 0,5935 r. Onpegenure MOISIPHYIO MacCy
SKBHUBAJIECHTA 3TOr'0 MeTasla.

Ha BoccTanoBneHne okcuia MeTaia Maccoit 1,8 © u3pacxo10BaH BOAOPOL
o6wsemom 833 mu (H.y.). Haitmute M(f,; X)X) merasa.



Kakoe xomnuectBo BemiectBa 3kBuBajieHTa Na,COs Hamo B3SITH IS TOTO,
+2
YTOOBI U3 PacTBOpa MEPEBECTH B 0CAIOK BCe MOHBI Ca ~ KOJIMYECTBOM BEIIECTBA
0,5 monn?

Tema: «OcCHOBHBIE KJIACCHI HEOPraHuI€CKUX coeTHUHEHUI»

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Kakue OuHapHbBIE COSIMHEHUS HA3bIBAIOT OKCUAAMU? YKaKUTE BO3MOXKHBIC CITIOCOOBI X
MOJTYYCHHUSI.

Ha yem ocHOBaHa KkitaccuduKaiys OKCUIOB Ha: a) HeCOoJIeo0pa3yroIue u cojieodpa-
3yromue; 0) KUCIOTHBIC, OCHOBHBIC U MTPOSIBIISAIONINE KHCIOTHO-OCHOBHYIO
JIBOMCTBEHHOCTh? Kakue peakiuu XapakTepHBbI 1J11 OKCUIO0B KKIOW U3 ITUX Tpynil?
[TpuBenuTe MpUMEPHI OKCUIOB, KOTOPBIC TIPH B3aUMOJICHCTBUH ¢ BOAOW 00pa3yroT 1BE
kucnothl. Kak B3aumozpeiictBytot ¢ pactBopom Ca(OH), okcuabt N2Os, NoO3 1 NO,?

B uem nposiBnsieTcst KMCIOTHAS IPUPOJIA TEX OKCHJIOB, KOTOPHIE C BOJIOM HEMOCPEICT-
BEHHO HE B3aUMOJICUCTBYIOT?

HazoBuTe 0OCHOBHBIE OKCHU/IBI, HETIOCPEICTBEHHO B3aUMO/ICHCTBYIOMIKE C BooM. Ha-
MUIIATE YPAaBHEHUSI COOTBETCTBYIOIIUX PEAKIIUM.

Kakwue no xapaktepy OKCcHIbl 00pa3yloT HEMETAUIbl M METAJUIbI B PA3HBIX CTEMEHSIX
okucnenus? [lokaxure 310 Ha npumepe okcuaoB xpoma CrO, Cr03, CrOs.

VY Kakoro u3 ABYX OKCHIOB OCHOBHBIE CBOWCTBA BhIpakeHbI cuiibHee: FeO mm Fe,Og;
SnO uiu SNOy; ZnO wiu CdO; SnO unu PO; BbO wim CaO; As,03 wim BirO3?

B kakux cinyuasx aBa OKCHIa MOTYT B3aMMOJICHCTBOBAThH JIPYT C APYTOM U Kakue co-
€IMHEHUS TIPU ITOM 00pa3yroTcs?

Kakue okcupl ¥ Ha KAKOM OCHOBAaHHH MOTYT OBITh OTHECEHBI TAKXKE U K KIJIAcCy CoJeit?
[TpuBenuTe COOTBETCTBYIOIINE TPUMEPHI.

dopmynamMu KaKUX cojei MOXkeT ObITh (hOpMaJbHO BBIPAXKEH COCTaB TAKUX MUHEPAJIOB,
KaK IIMUHENN, TayCMaHuT, MarHeTuT? K kakoMy kiaccy cieyeT OTHECTH 3TU
COeIMHEHMS?

Kak monyunts okcuasl CuO, CO,, SO,, P20s, Fey0O3, MgO 13 mpocThIX U CIIOKHBIX
BEISCTB?

[TosryunTe MO ABa OKCHUJIA U3 PA3IUYHBIX UCXOJIHBIX BEIIECTB: a) KUCIOT, 0) OCHOBaHUH,
B) COJIEH.

Kakoii okcua MOKHO TOTYYUTh U3 Kax a0l KUCIOTH cienyromero psaa: HCIO,,
H2M004, HQCF207?

Kak monyunth OKCHJ IMHKA U3: a) MeTaia, 0) MuHepanoB ranmes ZNCO3; 1 TUHKOBOMA
obManku ZnS?

Yepes kakoi MPOMEKYTOUHBIN ITPOJTYKT, JIETKO pa3laraloluics TP HarpEBAHMH,
MOYHO MOJIYYUTh OKCUJI MeTallia u3 ero cou? [lokaxxure 3To HAa MpuMepax:
FeCl3—Fe,03; A1(CH3CO0)3—A1,03; CuSO4—CuO; MnBr,—MnO. Kak MoxHO JiIst
OJTHOTO U TOTO € DJIEMEHTA U3 OJTHOTO OKCHA TIOTYyUUTh JPYTOM.

Kakwue conu Ha3pIBatoT ruIpokcocossMu? Kak ux MOXHO MOJIYYUTh, €CIIA UCXOTHBIM
BEIIIECTBOM SIBJISICTCS TUPOKCHUJT WK coJib, Haripumep MN(OH), u Fez(S04)3?
Hammmmmre rpaguueckue popmyisl: ruapokcoopomuaa mapranua (11);
THJIPOKCOKapOOHaTa MarHus; THAPOKCOHUTpATA aTIOMHHUS; TpUruapokcodocdara
KaJabIIHUA.

B dyem ruapokcocosny nposiBISIIOT CXOJCTBO: C OCHOBaHUAMH, C cosiiMu? [Tokaxure 310
YpaBHEHUSMH COOTBETCTBYIOIIUX PEAKITUH.
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[TpuBenuTe mpUMEpPHI FNEMEHTOB, KOTOPHIE BMECTO THIPOKCOCOJIEH 00pa3ytoT OKCOCOIH.
3a cuert yero 31o npoucxoaut? Hamummure rpadpudeckue hopmMysbl: XJIopHuaa
okcocypbMbI(1ID); cynbdara okcoTHTaHa; XJIOpHUIA TUOKCOYpaHa.

IIpuBenure npumMep KUCIOT, OCHOBAHUM U COJIEH, U3 KOTOPBIX HEJIb3s IOJY4YUTh THIPO- U
TUAPOKCOCOIIH.

Kak MOXHO OCYIIECTBUTD CIIEAYIOIINE TEPEXO/bI B MPSIMOM M 0OpaTHOM HaIlPaBJICHUHU:
KHCJI0Ta —THAPOCOJIb —CPEIHAS COJIb —THAPOKCOCOJIb — THAPOKCHAA OKCU?
Hanummure ypaBHeHUs peakiiyii, KOTOpPBIE MOCIEA0BATEIHHO IPOTEKAIOT MPH MOCTe-
nerHoM pobasinenun: a) NaOH k pactBopy ruapocynbdara uHKa; 6) KHCIOTHI K
pacTBOpy ajlrOMUHATa KaJus.

Kakumu 1Bymst crioco6aMu MOXKHO TOJIYYUTh: a) CyIb()uI MeIu U3 METAIUTHYECKON
Mean; 0) XJIOpUI ATFOMUHUS U3 METALTMYECKOTO ATFOMUHHUS?

Hanwmmre ypaBHEHHS peakuuid, IPH MOMOIINA KOTOPBIX IIePEUNCIICHHBIC HIDKE COJIN
MoryT ObITh niepeBeeHbl B cpeanue: (CUOH),SO4, Ca(HCO3),, [AI(OH);]2SO4,
Crz(OH)4SO4.

Tema: «Ctpoenue aroma. [lepuoauveckuii 3aK0OH ¥ EPHOAMYECKAS CHCTEMA
XMMHYECKUX
semenToB .. MeHnaeseeBa»
Uto Ha3bIBAIOT MPUHIIMIIOM HEONPEACICHHOCTH U COOTHOIIIEHUEM HEONPEIeICHHOCTH ?

[TpyMeHUMO JI1 IOHSTHE TPAEKTOPHUH JIBUXKEHUS K MUKpodyacTuiam? Yem 3To omnpene-
JSIETCSI U KaKO€ MOHSTHE €ro 3aMEHSEeT?

3 . Heomnpeieai€HHOCTh MOJI0KEHUS 3JIEKTPOHA PaBHA:

a) 10 u; 0) 1 cm. Kakoii Oyer mpu 5TOM HEONPEIeIEHHOCTh B UMITYJIBCE U
CKOpOCTH?

Heomnpe/ieneHHOCTb B CKOPOCTH 3MeKTpoHa pasHa 10° cm/c. HaiiauTe cooTBETCTBYIONIYIO
HEOIPEAEIEHHOCTD B MTOJIOKEHNUH DJIEKTPOHA.

[TorpemHocTs B oIpeieIeHuH MOJIOKEHH 31eKTpoHa paBHa: a) 0,5 cm; 6) 0,05 Hm.
Kakoii Oyzer rnpu 3ToM NOrpenIHocTh B onpeaeneHuu ckopoctu? Jis Broporo ciydas
cpaBHUTE AV, BBIDA)KEHHYIO B KM/C, CO CKOPOCTBIO JIBUKEHMSI 3JIEKTPOHA 110 NIEPBOM
opoute bopa.

CxopocTb JBMKEHHS 3JIEKTPOHA 10 NIepBOi 60poBcKoii opouTe paBHa 2187 km/c. Ecnu
MOTPENIHOCTh B OIPEEIEHNN CKOPOCTH paBHa 1 KM/c, TO Kakoil OyJeT npu 3ToM
MOTPEIIHOCTD B ONPEEIEHNN KOOpANHATHI? CpaBHUTE €€ CO 3HAUEHHUEM pajnyca
OpOUTHI.

CBeT MeeT IBOMCTBEHHYIO IPUPOJTY, TOITOMY SHEprus (POTOHA MOKET OBITh BhIpaskeHa
nBymst ypaaerusamu: E=hv u E=mc®. Haiimre 0TCI01a B3aMMOCBSI3b MEX/Ty JUTHHOM
BOJIHBI, CKOPOCTBIO CBeTa U Maccoil poroHa. [lonyunre ypaBuenue ne bpoiins, 3ameHuB
¢dotoH m000it Mukpovactuiet. [louemy KOpmycKyIsspHO-BOJIHOBOM Jyalli3M CBOWCTBEH
TOJIBKO MUKpPOYACTHLIAM?

Kakoe skcnieprMeHTaabHOE MOITBEPKIEHUE HAllIa TUI0Te3a /e bpoiist o BOTHOBBIX
CBOICTBaX MUKpPOYACTHIL?

Yemy paBHa AeOpoilieBCKast ATMHA BOJIHBI AJIEKTPOHA, IBMXKYILETOCS CO CKOPOCTHIO: a)
6-10° m/c; 6) 2187 xm/c?

Yemy paBHa Macca (poToHa kpacHOro cera (X=648 um)? CpaBHUTE €€ C MacCcoi
anektpona (9,11 102 r).
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Yemy paBeH uMITyiibC GOTOHA IS cBeTa ¢ A=485 HM?

Oueprus GpoToHa paBHa 5 10" k. Haiimure JUIMHY BOJIHBI 3TOTO u3ilydeHus. Uemy
paBHBI JUTMHA BOJHBI, Macca U UMITYJIbC JJ1si OTOHA C dHepruei 6,7 sB?

Ecnu atom renus umeet snepruto 0,04 3B (3HEprus TenaoBoro JBUKEHUS IPU KOM-
HATHOU TeMIIepaType), TO Kakoil Oy/IeT COOTBETCTBEHHO AeOPONIICBCKas AJIMHA BOJIHBI?
Uto Ha3bIBalOT SHEeprueil nonnzanuu? Kakas BeJIMuynHa UMEET C HEl OJMHAKOBOE UM -
cioBoe 3HaueHue? B Kakux eMHUIIaX OHU U3MEPSAIOTCA?

Yemy paBHO YHCIIO BCEX BO3MOKHBIX HOHU3AIMOHHBIX IMOTEHITMAJIOB JIJIs JAHHOTO aToMa
Y 4TO SIBJIACTCS MPUYMHOMN YBEIIMUEHUS UX 3HaUeHUH B paay: 11<I,<l3...?

Kak 3aBucuT BeIM4YMHA MOHU3AIIMOHHOTO MMOTEHIIMAa OT 3HAUYCHUS JIJISl JJIEKTPOHA
[JIABHOTO KBAaHTOBOT'O YMCJIA M YEM 3Ta 3aBUCUMOCTH 00yCIIOBIeHA?

Kak M0>XHO 110 3KCIIepUMEHTAIBHO HAMIEHHBIM HOHU3AIIMOHHBIM TOTEHIIHAJIaM YC-
TaHOBUTH HAJTMYUE B ATOME JIEKTPOHHBIX CIOEB M YMCJIO AJIEKTPOHOB, KOTOPHIE OHU
conepskat? Ilokaxkure 37O, MOIB3YSICh 3HAUCHUSAMHU dTUX BeNU4MH Juig Oepusuiusg: 11=9,3;
1,=18,2; |3:153,7 u l,==217 3B.

Kak 1o/KHBI OTIMYAThCS APYT OT Ipyra MOHU3ALMOHHbBIE TTOTEHI[UAIBI ATOMOB: a)
HATpHs U XJIOpa, 0) KaJIus ¥ KPUIITOHA, B) OEpHILIUs U Oapus?

UTo Ha3BIBAIOT CPOJICTBOM aTOMa K AMEKTpOoHY? JIJIsi KaKMX AJIEMEHTOB 3Ta BEJIMUMHA
MMeeT HanOoJIbIIee MOJIOKUTEIHHOE 3HAUCHHE U JIJISI KaKUX OTPHIATEIbHOE 3HaUeHHE?
Kakue skcriepuMeHTalbHbIE TaHHBIC YKA3bIBAIOT HA HEBO3MOXXHOCTH CYIIIECTBOBAHUS
MHOTO3apSITHBIX MPOCTHIX HOHOB?

Kaxkoli BRIBOJ MOKHO CJIeJIaTh O CBOMCTBAX 3JIEMEHTA MO0 3HAYCHHIO JUISl HErO HOHU-
3aI[MOHHOTO MOTEHLIMAJIa U CPOACTBA K 3JIEKTPOHY?

Uto Ha3bIBaIOT a0COMIOTHOM M OTHOCUTENBHOM 3JIEKTPOOTpUIIaTeNbHOCThIO? Kak 1o
3HAUEHUIO ATON BEIHMUYMHBI MOXKHO, CYAUTh O HAMPABICHUH CMEIICHHS SJIEKTPOHHOM
IUIOTHOCTHU TIpU 00pa30BaHUU CBSI3EN?

UTo Ha3BIBAIOT CTEMEHBIO OKUCIICHUS DJIEMEHTA U YeMY paBHA UX 00I11as CymMMa B
MOJIEKYJIE€ U HOHE?

[Ipu BBICOKUX WJIM HU3KUX 3HAYEHUSX CTETICHb OKUCJICHHS DJIEMEHTA MOXET OBITh paBHA
3apsily €ro CBOOOIHOTO MPOCTOr0 HOHA?

Tema: «XuMuueckasi CBA3b»
Memoo eanenmmnuvix cxem.

1.

MoskeT 1 JJIMHA CBSI3U OBITh pAaBHOW CyMME PaJINyCOB JABYX aTOMOB, KOTOpBIE €€ 00-
pasytot? [lokaxkute u 00ObSICHUTE Ha puMepe MosIeKyIbl Hy, 3Has, uro 1/H/=0,0531M, a
d/H- H/=0,074uMm.

Brerancnure sHepruto o -cBszu C-C, ecnu ctanaapTHas terioTa oopaszosanus C-H u3
ra3zo00pa3HbIX yriepojaa u Bojoposa pasHa -2815 kJ[>x/mMoms, a sneprus o-csizu C-H
paBHa - 411,3 x/[»/M0b.

Oueprus auccouuanuu HJ pasaa 298,4 k/[x/mMons. MoxHo nu paznoxuts HI Ha a5e-
MEHTHI P O0JTYYCHUH YIbTPadHUOIETOBHIM CBETOM A = 2:107%0 M2 Kaxkyto snepruro
HAJI0 3aTPATUTh, YTOOBI PA3NIOKUTh 5103 r HI?

[Touemy MakcuMabHasi KOBAJIGHTHOCTH (hocopa MOKET OBITh paBHOM TISATH, a Y a30Ta
TaKO€ COCTOSIHUE OTCYTCTBYET?
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B pamkax teopun BC 00bsiCHUTE, TOUeMY y OOJIBIIMHCTBA P-AJIEMEHTOB C IIEPEMEHHON
BaJICHTHOCTBIO €€ 3HAUCHUsI pa3sinyaroTcs Ha 27

J1J1s KakuX 3JI€MEHTOB, IMEIOLINX AJICKTPOHHBIE KOH(UTYPAIIUH BHEITHETO CJIOS aTOMa
2.2 228 E2pn5 pol nb .. N

38" p°,4s"p*, 55" p°, 65 p° xapakTepHbI IEPEeMEHHAS YETHAS U TIEPEMEHHAs HeUETHAs

BaJICHTHOCTH?

Ha ocHOBaHMY pa3HOCTH JIEKTPOOTPULIATEITLHOCTH aTOMOB JIEMEHTOB YKAXKHUTE, KaK
W3MEHSETCS CTENEHb HOHHOCTH cBsA3u B coenqndenusx HF, HCI, HBr, HJ?

Paccuuraiite 3ekTHBHBIE 3apsIbl ATOMOB BOAOPOJIA U XJI0pa, 00pa3yronux KoBa-
JICHTHYIO TIOJISIPHYIO CBSI3b, €CIIH Wyen MOJIEKYIIBI HC1 paBen 3,4-10°%° Ki'm, a wmHa
cBs3u H- C1 paBHa 1,710 m.

Kax MOKHO O6’[>$ICHI/ITB, 4YTO aMMUaAK " TpI/Iq)TOpI/I,I[ a30Ta, UMCHOIIUEC OAUHAKOBYIO TN~
paMUIAIbHYIO (1)OpMy H COACPIKAMUEC ATOMBI 3JICMCHTOB C IIPUMCPHO OAMHAKOBbBIM

pa3IM4YreM B 3JIEKTPOOTPHLATEIFHOCTH, CYILIECTBEHHO PA3JINYAIOTCS 110 BETMYMHE
qunonbHeIX MoMenToB: 1 (NH3) = 0,49 « 10 Kim, (NF3)=0,07-10"%° Kot m?

Kak cornacoBaTs Mainyro noJjsipHOCTh CBsi3H B MoJiekyse CO (i = 3,33 103 Kinm) co
3HaunTeNbHbIM paziauureMm B 30 C u O D0(C)=2,5; 30(0) = 3,5.

JHuuna cesizu H-F paBua 0,092 Hwm, a monsipaocTh coctaBisiet 45%. Haiimure W/H-F/.

. YCTaHOBUTb IPOCTPAHCTBEHHYIO CTPYKTYPY CIEAYIOIIUX MOJEKYJI:

COS, COCl,, CF4, SiFe”;
NHs, NO,, PH3, PO,*;
HzS, SC|2, SF4, SOze;
Cl,0, ClO;™ ClO, -, JOg”.

. ITokaxkute BAMsIHUE HETIOIENEHHBIX 31eKTpoHHBIX nap /HII/ Ha popmy monekyn BrFs,

SF4, JCly ", JFs. TlpenckaxxuTe /3KBaTOpHaIbHOE WK akcuanbHoe/ pacmonoxenne HIT.

Memoo monexynapnuix opoumaeit.
Kaxk Ha ocHOBe Teopun MO onpenenstoT KpaTHOCTb CBSI3M MEX/Y IBYMsI aTOMaMH?

[IpuBeauTe mpuUMeEpHI.
Kak teopust MO 00BsiICHSIET HEBO3MOXHOCTh 00pa3oBanHus Moiekyn He,, Bey, Nes.

Kak teopust MO o0wsicHsieT: a)quamaruetusm Mosiekyn Na, Fp; 6) mapamaraerusm By u
02.

Cocrasuthb sHepretuueckyto auarpammy MO gactuiy NO*, NO u NO™ u cpaBHUTb UX
KpaTHOCTh U Eg;?

CocraButb 3Heprerudeckyto nuarpammy MO u AO monekyinsr LiH Kakue opouranu B
HEH SBJISIIOTCS CBSI3BIBAIOLINMHU, a KAKHE HECBSI3bIBAIOIIMMH 7

V kaxoit monekyssl Ny umu CO Oosbliie SHEepTHs Iuccoranumn?
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OO0BsicHUTE, TOYEMY OTPBIB OJTHOTO 3JIEKTPOHA OT MOJIeKyJibl CO PUBOAUT K OCiIa0-
JICHUIO CBSI3H , @ OT MOJIeKynbl NO™ k e€ ynpodHeHuro ?

Honnasa ceasn.
Temneparypa miasienuss CaC1,=780°C, CdCl,=560°Q pamguyc Ca pasen 0,104 um,

Cd—0,09 um. OGBSICHUTH pa3IMYKe TEMIIEPATYP ILUIABICHHUS.

[Tpu nepexone ot CSF k CsJ Temmneparypa miaaBieHUs] KPUCTAIUIOB YMEHBILIACTCS.
OOBSICHUTH HAOTIOJTAEMBIN XOJ1 HF3MEHEHHUSI TEMIIEPATYPhI ILIABJICHUSI.

OO0BsACHUTD HEYCTOWYMBOCTH ruapokcuoB menu (1) u cepedpa (I).

OOBSICHUTD C TIO3UIIMIA MTPEICTABICHUM O MOJISPU3ALMHA HOHOB MEHBIIYI0 YCTOWYHBOCTD
AuCl; B cpaBuenuu ¢ AuCl.

K>CO; mnaButcs npu 890°C 6e3 paznoxkenus, AgoCO; pasmnaraercs yxe mpu 220°C.
OOBSICHUTH yKa3aHHOE pa3Inyue.

BaCl, B BoaHbIX pacTBOpax aucconuupyet mojaHocteto, a HGCl, mourtu He mucco-
uupyeT. OOBSICHUTE 3TO pa3Inyuue B CBOMCTBAX COJICH.

UTo Ha3BIBAIOT JAOMOIHUTEIIBHBIM MOISPHU3AIMOHHBIM d(ppekToM? OOBACHUTD, KaK €ro
2+ .

Hanuuue B coeauHenusx HY™  nemnaet okcun HYO menee ycroituuBbiM, ueM okcua ZnO,

HECMOTPS Ha OOJNBIINI panyC HOHA PTYTH.

Kakoe coenunenue repmudecku 6onee ycroitunso: a) PbCO3; u CaCOs, 6) HQCls u
PbCly, B) FeCl3 u NiClg, r) Zn(OH), u Ca(OH),, 1) MgCO3 u SrCOs.

Meostcmonekynapuoe e3aumooeiicmeue.
Uem o0BsICHSIETCS pa3HOCTH TeMreparyp kunenus azora (-195,8°C), kucnopona (-

183°C) u ¢propa (-187,9°C)? [loueMy HAMHOTO OTIMYAETCS OT HUX TEMIIEpATypa
kumerus xyopa (-34°C)?

UeM 00BSICHUTD Pa3HYIO SHEPTUIO0 BOJOPOIHBIX CBSI3EH.

Kak 1 noueMy u3smeHsieMCs arperaTHOE COCTOSIHUE MPOCTHIX BEIECTB IPU KOMHATHOU
Temneparype B psaay ¢rop-iion. Kakoe arperatHoe cocTosiHHE JOJIKEH UMETh acTat?

YeM 00BACHUTH, UTO TEMIIEPATYpa TUIABICHHUS BOJIBI 3HAYUTEIHHO BBIIIE TEMIIEPATYPhI
riaBnieHus propoBonopoaa (-83°C), XOTs IUMONBHBII MOMEHT MOJIEKYIIBI BOJIBI

-2 2
(0,61-10 S Ki-m) mensbie, uem monexynst HF (0,636-10 ’ Kim).

Tema: «3HepreTmca U HANIPABJCHHOCTb XUMHYECKHUX IMTPOLECCOB)»

1.

Ha kakyro BeTMUMHY OTIMYAETCAd U3MEHEHUE SHTAIIBIIMU OT U3MEHEHHUSI BHYTPEHHEN
sHepruu cucteMbl? B kakux ciygasx AH=AU n Qv=Qp?

3aBUCHUT JIM U3MEHEHHE SHTAJIBIIMN CUCTEMBI OT TEMIIEpaTyphl?

Kakwue cucreMbl Ha3pIBalOT KOHACHCUPOBAaHHBIMU? [louemMy At HUX OOBIYHO OMYCKAIOT
orpaHHYMBaroINIre yciaoBust V=CONnst u p=const?

Kakolii 3aK0H sIBIISIETCSI OCHOBHBIM 3aKOHOM TepMoxuMuu? Jlaite ero popmMyaupoBKy.
[lepeuncnure cnencTBus, BbITEKAIONIME U3 3akoHa ['ecca. JJ1a Kakux onpeneneHuii OH1
UCITOJIB3YIOTCSI B TEPMOXMMHUYECKUX pacyeTax?
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Cornacuao npuniumny beptio (1867) xumudeckre peakiiuu caMOIpon3BOJIHHO MPOTE-
KalOT B CTOPOHY BBIJICJICHUS TEIJIOTHI, T.€. B CTOPOHY YMEHBIIICHHS SHTANIBINH. SIBsieTcs
JIM 3TO MPABUIIO OOIIUM HITM OTPAHUYCHHBIM?

Kakoii hyHKITHEH COCTOSIHHS XapaKTePU3YEeTCsl TCHISHITUS CHCTEMBbI K IOCTH)KEHUIO TaK
Ha3bIBAEMOT'0 BEPOSITHOI'O COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCHUMaJIbHAs
0ecropsiIOUHOCTh pacipeieieHus yacTull?

B u3onupoBaHHOl cucTeMe Bce CaMOMNPON3BOJIbHBIE MPOIIECCH] MPOTEKAIOT B CTOPOHY
yBenuueHus oecropsanka. Kak usmensiercs nmpu 3Tom 3HTponus’?

Kak u3meHsieTcst SHTpOIuUs: CUCTEMBI 3a CUET IPSIMON U OOPaTHOI peakluil Ipyu CUHTE3e
aMmMuaka?

Kaxk u3mensieTcst SHTpOIUs CUCTEMBI C MOBBILIEHUEM TEMIIEPATYPhI, B PEAKIIUAX CUHTE3a
Y Pa3JIoKEHUs BEUIECTB?

Kak Bimsier Ha SHTPOIHIO CUCTEMBI 00pa3oBaHUE ra3000pa3HbIX TPOAYKTOB?

Kak u3meHsieTcst SHTPOIuUs: CUCTEMBI IPU UCHIAPEHUU, KOHICHCAIIUH, YBEIMUCHUU
naBiieHus, (ha30BbIX Mepexoaax?

[Touemy npu MiIaBIECHUH BELIECTBA TEMIIEpATypa OCTAeTCs MIOCTOSHHON HECMOTPSA Ha TO,
YTO B 3TO BpeMs TEIJIOTa K CUCTEME MOABOTUTCS?

Kakumu 0JJHOBpEMEHHO JCHCTBYIONUME (PaKTOpaMH OINPEACISAETCS HAPABICHHOCTh
XUMHYECKOTO Tporiecca?

Kakyro TeHACHIINIO CHCTEMBI BBIPAXKAET: a) SHTAIBIUHHBIN (akTop, 0) SHTPOIHMITHBIH
dakxrop? Kakas GyHKIHS COCTOSIHUS CUCTEMBI Ja€T KOJTMYSCTBEHHYIO XapaKTEPUCTUKY
OJIHOBPEMEHHOTO BJIMSIHUSI TOTO U Jipyroro (¢akropa? Kakum ypaBHEHHEM 3TO
BBIpaXkaeTcs?

Yro Ha3bIBarOT dHepruei 'nooca? Kakum oopazoM u3meHeHue 3Toi BeauuuHbl (AG)
YKa3bIBa€T Ha TEPMOJMHAMUYECKYIO BO3MOKHOCTh UJIM HEBO3MOKHOCTh
CaMOIIPOU3BOIILHOTO MpoTekaHus nporecca? Kakoe 3Hauenne AG onpezenser
PaBHOBECHOE COCTOSIHHE CHCTEMbI?

[Tpu xakom cootHomennn AH u TAS: a) cucrema HaxoauTCsS B paBHOBeCcHH, 0) Xu-
MUYECKHUM MPOLECC HAIIPABIIEH B CTOPOHY AK30TEPMHUUYECKON HUIIU YHIOTEPMUYECKON
peakiuu?

Yem 00BsCHSCTCS BO3MOKHOCTD SHIOTEPMHUUECKHUX PEAKIIMA U TIOYeMY OHA BO3PACTAET C
YBEJIUYEHUEM TEMIIEPATYPHI?

DHTaJIBIUHHBIM WA SHTPOMUIHBIM (PaKTOPOM OIpeIesSeTCs HallpaBICHUEe XUMHYECKIX
peakluil Mpyu O4eHb HU3KUX TeMIlepaTypax?

[Touemy mpu HU3KUX TeMIIEpaTypax U B KOHJICHCUPOBAHHBIX CHCTEMAaxX BO3MOXXHOCTh
MPOTEKaHUs PeaKI1il onpeaensercs B OCHOBHOM ToibKo 3HakoM AH? Cornacyercs iu
3TO ¢ MpuHOUNOM beptno?

Bo3M0kHO 11 caMOTIpOU3BOJIBHOE MPOTEKaHUE MPSIMON peaKkIuu, €CIU MPHU MOJIO0KHU -
TenpHOM 3HadeHun AS: a) AH>0, 6) |JAH|>|TAS|?

CrannaprHas Teruiota oopazoBanus NH3z u PH; paBHa coorBeTcTBeHHO —46,2 11 +5,0
k/[x/mMomns. Kakoit crnemyeT cienarh BRIBOJA U3 3TUX JTAHHBIX 00 OTHOCUTEIHHOU yCTONYH-
BocTr Mosiekyn NH; u PH3?

[Tpu cxxuranum rpaduta odpaszoaincs okcun yriaepoaa (IV) maccoit 8,86 r. Berancnure
terioty obpaszoBanus CO, u3 anemenToB. TermnoBoi addext peaknuu AH=-79,2 xJ[x.
CranpmaptHas terora oopazoanus MgO (k) u CO; (1) coorBeTcTBeHHO paBHa — 601,8
n —393,5 xJIx/monb. Termnora paznoxeruss MgCO3 na MgO u CO, AH=+100,7



kJ>x/Monb. Vicionb3ys 3Tu naHHbIe, HaauTe Terioty oopazoBanus MgCO3 u3
HIIEMEHTOB.

Tema. «CKOpOCTb XHMHUYECCKHUX peammifl. XuMHYECKOe PaBHOBECHUE»

1.

10.

11.

Peakmus unet o ypaBaenuto 4NH;z +50,=4NO+6H,0. Kak usmenurcs ckopocTh pe-
aKIUH, €CJIM YBEIIMYUThH JTaBJIICHUE B 2 pa3a?

Peaknuus mexxny BemectBamu A u B Beipakaetcst ypaBuennem 2A+B=2C. HauanbHas
KOHIIEHTpaIus BeniectBa A pasaa 0,3 moinb/m, a BemiectBa B — 0,5 monb/i. Koncranra
CKOpoCTH peakuuu paBHa 0,8 n?/monb’Mun ", Paccunraiite Ha4yaJbHYI0 CKOPOCTh MPSMOU
pPEaKuu U CKOPOCTh MO UCTEUEHUU HEKOTOPOTO BPEMEHH, KOT/1a KOHLEHTpaLUs

BellecTBa A yMenbiaerca Ha 0,1 Mok,

Pasnoxxenne N,O Ha MOBEpXHOCTHU 30JI0Ta MPHU BBHICOKUX TEMIIEpaTypax MpoTeKaeT Mo
ypaBHeHu1o: 2N,0=2N,+0, KoHcTanTa ckopocTu JaHHOH peakuuu paBHa 5 10
a/monbmuH nipu 1173 K. Hauanenas konuentpanus N,O 3,2 monb/n. Onpeaenure
CKOPOCTh peaKIIMU MPH 3a/IaHHOI TeMIiepaType B Ha4allbHbIii MOMEHT U B TOT MOMEHT,
korna paznoxures 25 % NO.

Peakuus unet no ypasaenuto 2NO+0,=2NO,. HauanbHble KOHIICHTPAIUH pearu-
pytomux BerectB ObutH (MOIB/11): C(NO)=0,8; C(O2) =0,6. Kak ©3MEHHTCS CKOPOCTh
peaKIuu, eclii KOHIICHTPAIHIO KUCIOPO1a YBeTUIHTh 110 0,9 MOJIB/J, 2 KOHIICHTPAITHUIO
okcuaa azora 10 1,2 Moun/i?

Jlokaxkute, 4TO peakivs B3aUMOJCHCTBHS MyPaBbHHOTO ajlbJAEeTHAA U IEPOKCHIA BO-
Jiopojia ¢ 00pa3oBaHUEM MYPaBbUHON KUCIOTHI U BOJBI SIBIISIETCS PEAKITUEH BTOPOTO
MopsI/iKa, €CIIM Yepe3 2 4 Mociie Havyayia peakius 3apepiiuiachk Ha 50 %, a uepes 2 u 40
MUH KOHIIEHTpaIusi MypaBbUHONU KUCIOTHI cTana 0,285 monb/n1. Mcxoausie
koHuentpanuu HCOH u HyO; onunakos! 1 paBubl 0,50 MOJIB/II.

PaccunraiiTe KOHCTaHTY CKOPOCTH peaKkMy MEePBOro MOPAAKa, YIUTHIBAs, UTO 3a 25 MUH
peakius mpoxoaut Ha 25 %, T. €. mpopearupoBajia YeTBepTas 4acTh BEIIECTB.

5 -1
KoncranTa ckopocTH peaknuu mepBoro nopsiaka pasaa 2,5-10 > ¢, Kakoe KonudecTBo
ocTaHeTcsl HenpopearuposasiuM uepe3 10 1 nocie Havana peakuun? HavanpHas
KOHIEHTpalus paBHa | MOJb/JI.

CKoJIbKO BpeMEeHU HE0OX0AMMO TS PpOX0oKaeHus Ha 60 % peakiuy BTOpOTO TOPSIKa,
€CJIM TIPU TOH ke Temrepatype 3a 20 muH peakius nporekaeT Ha 30%? HauansHbie
KOHIICHTPAIIUX MCXOJIHBIX BEIIECTB OJJMHAKOBBI M PABHBI 2 MOJIb/JI.

KoncTanTta ckopoct HeKOTOpo peakiuu npu 273 u 298 K paBHa COOTBETCTBEHHO
1,17 u 6,56 5i/mons-MuH. Halinute TemneparypHblid KO3 GUIHMEHT CKOPOCTH peaKIuy.

Bo ckonbko pa3 yBenuuuTcs CKOPOCTh pacTBOpeHHus xeinesa B 5 %-noit HC1 npu no-
BBILLICHUH TEMIIepaTyphl Ha 32°, eciy TeMIepaTypHblid KO3QPHUIUEHT CKOPOCTH
pacTBopeHwus paBeH 2,87
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ITpu 393 K peakius 3akaHunBaercs 3a 18 muH. Uepe3 CKOJIbKO BpEMEHU 3Ta peaKius

3akoHunTcs pu 453 K, ecnu TemneparypHblid K03()GUIHMEHT CKOPOCTH peaKkiuy paBeH
3?

Omnpenenute TemrepaTypHblid KO3 PHUIMEHT CKOPOCTH PEaKLUH, €CIIU IPY TOHWKEHUN
TEeMIEpATypsbl, Ha 45° peakuus 3aMeInIach B 25 pas.

KoncTaHTbI cKOpOCTH peakiuu repBoro nopsiaka npu 288 u 325 K cooTBETCTBEHHO

) 1 o o
paBubl 2:10 1 0,38 ¢ . KakoBbI TemnepaTypHblii KOOQQHUIUEHT CKOPOCTH ITON peaKIiuu
Y KOHCTaHTa CKOPOCTH 3TO# peakiuu npu temmneparype 303 K?

[Tpu HEeKOTOPO¥ TeMIlepaType KOHCTaHTa PAaBHOBECHS TEPMUYECKOM JUCCOIUAIH
N204=2NO, K=0,26. PaBnoBecnas konnentpanus NO; paBraa 0,28 mMob/11. Berauciure
paBHOBECHYIO U niepBoHavdabHYI0 KoHIIeHTparuu NoO,4. Kakas maccoBast moss B %
3TOTO BEUIECTBA MPOIUCCOIMUPOBAIIA K MOMEHTY YCTAaHOBJICHUS PAaBHOBECHS?

[Tpu cunrese pocrena umeer mecto paBHoBecue peakiuu Cl,+CO=COClI,. Onpenenure
UCXO/IHbIC KOHILICHTPALIUK XJIOPA U OKCHJIA YIIIEPO/ia, €CIIM PAaBHOBECHBIC KOHIICHTPAIIH

pasubl (Mmosis/i1): C(Cly) = 2,5; C(CO)=1,8; C(COCI)=3,2.

Xumnueckoe paBaoBecue peakinun COCl,=CO+Cl, ycraHOBHIOCH TPU KOHIIEHTPAIUSIX
pearupyromux Bemiects (Monb/i): C(COCI,)=10; C(CO)=2; C(Cl,)=4. B paBHOBecHYIO
crcTeMy J00aBHIIM XJIOP B KOJMUYECTBE 4 MOJIb/J1. ONpe/ieInTe HOBbIC PAaBHOBECHBIC
KOHIICHTPAIIUU PEarupyroIinX BEMIECTB MOCIIEe CMEIICHHUS PaBHOBECHSL.

PaBHOBecHEIC KOHIOCHTpAUX BEIICCTB, YIACTBYIOIIHNX B pCaKIINN

CH3COOH+C;HsOH=CH3COOC;Hs5+H,0 paBubI (Monb/i1): C(xkucnorer) = 0,02;
C(crupra) = 0,32; C(3dupa) = 0,08; C(Boan1)=0,08. Kakumu cTanm paBHOBECHbBIC
KOHIICHTPAIIUHU TTOCJIE CMEIIIEHUS PAaBHOBECHSI BCJICICTBHE YBEIMUYCHUSI KOHIICHTPALIUU
C,HsOH B 4 paza?

Tema: «PactBopsbl. Teopus 3J1eKTPOJTUTHYECKON AU CCONMALNID)

Kaxkue BemecTBa Ha3bpIBAIOT AEKTpoIUTaMu? YeM OTINYArOTCSl UX BOJIHBIEC PACTBOPHI OT
PacTBOPOB HERIEKTPOJIUTOB?

YTo Ha3bIBAIOT U30TOHUYECKIM K03 durrenTom i? Kakos ero ¢pusmueckuii CMbICI U
METO/IBI SKCIIEPUMEHTALHOTO onpenenenusn? Ot kakux (pakTopoB 3aBUCAT 3HAYCHUS 1?7
Kakumu ycroBusimMu onpeensieTcsi BO3MOXKHOCTb 3JIEKTPOJIUTHUECKON TUCCOIUAIUN
BerecTBa? Kakas BenrunHa XapakTepu3yeT HOHU3UPYIOIIYIO CIOCOOHOCTh
pactBoputena? [lokaxxure MexaHu3M paciajia YaCTUI pACTBOPEHHOI'O BEILIECTBA Ha
VOHBI.

Bynet nmu oguHAKOBOM AJIeKTpUUecKasi TIPOBOJUMOCTH BOJHBIX M CIIUPTOBBIX PACTBOPOB
OJTHOTO M TOTO € BEIECTBA TP OJTHOM M TOM ke KoHIeHTparuu? OObsICHUTE.

Kakve BenmnYuHBI SBISIIOTCS KOJTUYECTBEHHON XapaKTePUCTUKOM MPoIIecca dIISKTPOITH-
THYeCcKOM nucconuarnuu? Jlaite ux onpeaenenud. Kakyro u3 HUX ¥ moueMy Ha3bIBalOT
MOCTOSIHHOW BEJTMYUHOMN?

Ha kakue rpymiibl yCIOBHO AETST JIEKTPOIUTHI 110 BETUYMHE CTEIEHU UX JUCCOIUalun?
IIpuBenuTe npuMepsI IPEACTABUTENECH dTUX TPYIIIL.
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Kak 1 mouemy BiIHsET Ha CTENEHb JUCCOLUAIMH CI1A00r0 AJIEKTPOJINTA BBEIACHHE B €TI0
pacTBOp OAHOMMEHHOTO HOHA U pa30aBiieHue pacTBopa’?

[ToueMy KOHCTaHTa IEKTPOIUTHUECKOMN TUCCONMANINY SBIIsieTCs Ooiee ynoOHOH xa-
PaKTEPUCTUKOMN IIIEKTPOIUTA IO CPABHEHUIO CO CTETIEHBIO TUCCOIIMAIIAN?

Kak Bimsier Ha paCTBOPUMOCTh BEIIIECTBA BBEJCHHUE B €0 HACBIIICHHBINA PACTBOP OJI-
HOMMEHHOT'0 MoHa?

B kakux ciaydasx mpouCXOJUT pacCTBOPEHUE OCAAKOB C 00pa30BaHUEM KOMILIEKCHBIX
COEeIMHEHUN?

Beimager i1 0ocagok rmpu CiIMBaHUU HAChIIEHHBIX pacTBOpoB: SrCl, u CaSQO,; CaCl, u
SrS04?

B kaxoii mocienoBaTenbHOCTH JOJKHBI BHIMAIATh OCAIKH, €CITU K PAaCTBOpaM, CO-
nepxarum nonsr: 1) Ca?*, Ba?*, Sr* u 2) CI', I', Br', mocTenenno npubaBisTh: K
nepBoMy pactBop Na,SOg, a ko BTopomy pactop AgNO;3?

Kakas u3 1Byx couseii 6ombIie pacTBopuMa U Bo ckouibko pa3: CaSO4 unu BaSO,4, BaCO3
unu SrCOs, Pbl, umu PbCl,?

Ocranercs 1 mpo3pavyHbiM GuiabTpat u3-mox ocanka PhCly, eciu k Hemy 106aBUTh
pacTBOp HOAUAA Kanus?

B HachlieHHOM pactBope Phl; konnentpamus noauzn nono pasua 1,3-107 mons/i.
Haitgure KOHIIEHTpaUKUIO HOHOB Pb?* B aTOM pactBope.

B naceimennom pactBope Mgs(PO4), o6bemom 10 11 copepKUTes CoJib Maccou 3 T.
BerurcnuTe ee pacTBOPUMOCTD U HAIUTE MOJISIPHBIC KOHIICHTPAIMH KaXKI0TO HOHA B
TOM PacTBOPE.

UYem ompenensercs CTENeHb CMEIIEHUS PABHOBECHUS AUCCOIUAIIINH BOJBI ITPU PACTBO-
PEHHH B HEW COIU, CIIOCOOHOM K TUAPONIN3Y?

Bcerna a1 HEWTpalbHOCTH paCTBOpA COJM YKa3bIBaeT Ha OTCYTCTBUE THIpOIn3a’?
OObsicHuTte.

st pactBOpoB Kakux coseit pH umeer takoe ke 3HaueHue, Kak 11 Bojbl? [lokaxuTe
sto Ha mpuMepe NaCl u CH;COONHy,.

Kakwue u3 coei He oIBepraroTCs THIPOIN3Y, U €CIIN TTOIBEPTAIOTCS, TO 110 KAKOMY
tuny: K;SO4, NaySe, BaS, RobNO3, ZnCh, K;SO03, KCIO3, HCOOK, NaC10,4, KBrO?
Jns xakoit conu pH pactBopa 6yaer umers 6obiiee 3HadeHrne: NaNO3 mu NaNOg,
CH3COOK unu CH3COONHy,, KCIO nim KCIO3?

JlaiiTe cpaBHUTENBHYIO XapaKTEPUCTUKY CYIb(HaTOB, CYIb()UTOB U CYIbPHUIOB IIIe-
JIOYHBIX METAJUIOB MO UX CIIOCOOHOCTH K THAPOIIHU3Y.

Kakwue J1Be paBHOBECHBIC CHCTEMBI B PACTBOPaX KHCIBIX COJICH OMPEIEISIOT I HUX
sHaueHre pH? Uto sBIseTCS MPUIMHON IIeTI09HOM cpebl s pactBopoB NaHCO3 u
kucioi st pacteopoB NaHSO3?

JIns Kakux coneu ruposu3 MpOXOAUT CTYIIEHAMU? HeM onpeensieTcss uX YnuCiIo U Kak
W3MEHSETCS UHTEHCUBHOCTh TUPOJIH3a OT MEPBOI CTYIEHH K MOCIeTHen?

[Touemy manuHOBas okpacka ¢eHonTarernHa B pacTBOpe aleraTa HaTpusi CTAHOBUTCS
0oJiee MHTEHCUBHOW MPU HATPEBAHUH PACTBOPA U CHOBA OJICTHEET MPHU €ro OXITKICHUH?
OObsicCHUTE TPUYUHY U3MEHEHUS CTETICHH THAPOIIN3a COJICH MPU HArPEBAaHUU HX pac-
TBOPOB, OCHOBBIBAsSICh Ha 3aBUCMOCTH JUCCOIIMALIMU BOABI OT TEMIEPATypPHI.

Uto Ha3bIBaIOT KOHCTAHTOM TUApoJn3a Ke. 3aBUCHT JIM 3Ta BEJIMYMHA OT: IPUPOJIBI COJIH,
KOHIIEHTpALlMU pacTBOpa, TemrepaTypsl? Uem onpezensercs: 6obliiee WM MEHbIIee
3HaueHue Kr nis pasnuansix conei?



Tema: «OKHCINTEIbHO-BOCCTAHOBUTE/ILHBIE PEAKIUUA W IJIeKTPOXMMHYECKHE
PO EeCcChI»

1.

10.

11.

[TokakuTe ycI0BHOCT TEPMUHOB «IIPUHUMAET» M «OTAAET» JIEKTPOHBI IIPU Olpee-
JeHun GYHKIUN OKUCIUTEINS U BOCCTaHOBUTENS. [louemMy Takast yCIIOBHOCTh BO3MOKHA?

UTo Ha3bIBAIOT COMPSKEHHOM OKUCIUTENbHO-BOCCTAHOBUTEIBHON Mapoi M CKOJIBKO MX
JIOJIKHO y4acTBOBATh B OKMCIUTEIbHO-BOCCTAHOBUTENIBHOM peakuuu? Yemy
COOTBETCTBYET KaXK/1ast U3 HUX?

UTo Ha3bIBAIOT OKUCIUTENbHO-BOCCTAHOBUTENbHBIMU KO3 dunmenTamu? Kakue MeTo b1
CYILECTBYIOT JiJisl uX omnpezaesieHus? [lokaxuTe CyHOCTh KaXa0ro U OObSICHUTE, B
KaKUX CIIy4asiX U Mo4YeMy OAMH U3 HUX MPEINOYTUTEIIbHEE IPYroro.

MEHSIOTCSL WIIM OCTArOTCS TOCTOSTHHBIMHU 3apsiJl M AaTOMHBII COCTaB HOHOB, Y4aCTBYIOIIIMX
B OKHUCIIUTCIIBHO-BOCCTAHOBUTCJIIBHBIX peaKHI/IﬂX? Bo3MoskHo nu MMpeBpalICHUC IMMpoCcTOro
MOHA B OKCOAHUOH WJIM 00paTHBIN mporecc?

Ecnu kucnora, B3gTas B U30bITKE, yUaCTBYET B PEaKIIMU KaK OKHCIUTEINb WM BOCCTa-
HOBHTEJIb, TO COBIIAJACT JIU ISl Hee KOA((OUIIMEHT B MOJIEKYIIIPHOM yPaBHEHUHU
peaKkLuu ¢ OKMCIUTEIbHO-BOCCTAHOBUTENBHBIM? Pa3bepute 3Tu cilydan Ha mpuMepax
B3aUMOJICUCTBUS: MEIU C Pa30aBICHHON a30THOU KUCIOTOM, COJISTHON KUCIIOTHI C
AUXPOMATOM KaJIvs.

OO0bsicHUTE TPUYUHY PE3KOT0 PA3JINYHUS OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX CBOICTB
nByx mMetaiios 1 rpymnmel [IC, Haxongmmxcs B 5-M nepuoje.

Hanmmnre ypaBHEHUS NOJIypeaknid 1 HOHHO-MOJIEKYIISIPHBIE YPaBHEHUS, KOTOPBIMU
MOTYT OBITh BBIPAaXKEHBI MTPOLIECCHI OKUCIIEHUS U BOCCTAHOBJICHHS B BOJHBIX PACTBOPAX,
UIYIIUX 0 CIEAYIOIIMM CXEMaM:

KC10 + KJ + H,SO4—
KBiO3z+ HC1 — BiCl3+
KC103+ KNO; —»KCI1 + ...
KCIO + KJ + H,O0— KC1 +

ITokaxnTe BIUsTHHE Cp€abl HAa TPOTEKAHNUE OKUCITUTCIIBHO-BOCCTAHOBHUTECIIbHBIX peaKHI/Iﬁ
Ha IpUMEpPE NU3MCHCHUA OKHCIIUTEIHLHON €MKOCTH IneépMaHraHar - MOHa.

KakuMu KuciioTaMu MOKHO TTOJTB30BaThCSI UTSL CO3IaHUS CPEIIbI IPH IPOBEICHUH
Red-Ox peaxkiuii? [Touemy ¢ 3TOil 11eJIbI0 MPUMEHSIOT 00BIMHO Pa30aBICHHYIO CEPHYIO
KUCIO0TY?

CnocoOCTByeT NI KHCIIasg cpefia: a) OKUCICHUIO KaTHOHOB JI0 OKCOAHHOHOB; 0) OKHC-
JIUTEIIbHOMY JEUCTBUIO OKCOAHUOHOB?

3Jlel<mp00Hble nomernyuabl u Hanpaejienue OKUCITUMEIIbHO-
eoccmauosumeﬂbubtxpeakuuﬁ
Kakne oKHCIuTeNbHO-BOCCTAHOBUTEIIFHBIE CHCTEMBI HA3bIBAIOT reTepo- U roMOrcH-

HeIMH? YUTO ABIISICTCS HpH‘IHHOﬁ BO3HHUKHOBCHUS CKa4dKa IIOTECHIMaJIa B CUCTEMAX
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nepBoro tuna? Y IaeTcs JIM SKCIIEPUMEHTAIBHO ONPEICIUTh e€ro a0COIOTHOE 3HAUCHHE,
OTHOCUTEJILHOE 3HAUCHUE?

YeM NOHKHBI OTIMYATHCS APYT OT JPYra JBE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
CHUCTEMBI JJIA TOT'O, ‘ITO6BI HUX MOXHO 6BIJIO HCIIOJIIB30BaTh HpI/I COCTaBJICHHUHU
rajJjbBaHUYECKOTr0 dJIEMEHTA?

Kaxkyro nndopmaiuio coaepKuT IEKTPOXUMAYECKHH PSAJT CTAaHAAPTHBIX 3JIEKTPOTHBIX
IOTEHLIMAJIOB O cpaBHUTENIBbHON akTUBHOCTH BD 1 OD metannos? [louemy oH fgaet Bo3-
MO>HOCTb O1leHUTh DJ[C raqpBaHMYECKUX 3JIEMEHTOB, COCTABJIICHHBIX U3 JIOOBIX Map
METaIoB?

[Touemy BOJOPOIHBII JEKTPOJI B ITAPE ¢ METHBIM HOTYIJIEMEHTOM SBIISIETCS aHOJIOM, a B
nape ¢ IIMHKOM - KaTo10M?

N3 yetpipex metamioB Ag, Cu, AU u Sn BeiOepuTe Te apbl, KOTOPbIE Jal0T Hau-
MeHbIIYI0 U Hanbonbiyo 3/1C cocTaBIeHHOr0 U3 HUX TajbBaHUYECKOIO AJIEMEHTA.

ITo kakoit popmyiie MOXKHO HAWTHU IEKTPOIHBIA MOTEHIMAT METalIa IPHU JIFOOBIX
TeMIlepaType U KOHLIEHTPALUK PacTBOPA €ro COJIH, €CIIU JUIsl HErO U3BECTHO 3HAUYEHHE
¢°? [Ipu kakux ycioBusix @=¢°?

Kakue n3ameHeHus: KOHLEHTpaLMi pacTBOPOB COJIEH Ha IEKTPOEe-OKUCIUTENE U
AIIEKTPO/Ie-BOCCTAHOBUTEIIE IPUBOJIAT K YBEIMUEHHIO U YMeHbIIeHH0 DJ1C?

[Touemy B KauecTBe OKUCIUTENS uconb3yercst xpoM \VI\ B coctaBe nona Cr2072', a HE B
COCTaBe HOHA CrO42', u nouemy okucienue xpoma \II\ 10 xpoma \VI\ mpoBoauTcs B 1ie-
nouHoM cpene?

Inexmponu3s. Koppozusa memannoe.
Kakwue anexTpoxumMuueckre Npolecchl IPOTEKatT Ha 3JIEKTPOaX MPH IEKTPOIH3E

pacruiaBoB aiekTponuToB? IlpuBenuTe npumepsl.

N3 xakux mpoIieccoB ciaraeTcs o0mas peakiust SIEKTPOXUMHUIECKOTO Pa3I0KEHUS
BelecTBa?

YeM oTiiMUaeTcs 3JIEKTPOJIN3 BOJAHBIX PACTBOPOB AJIEKTPOJIIUTOB OT MIEKTPOIM3A UX
pacmiaBoB? Kakuie HOHBI M MOJIEKYJIbI, HAXO/SIIMECS B BOJAHBIX PaCTBOpax COJIeld MOTYT
BOCCTAHABIIMBATHCS HA KaTOJE M OKUCIATHCS Ha aHone? Hanumure ypaBHEHUS
COOTBETCTBYIOILIUX PEAKLIUM.

HpI/I KaKuX YCJIOBHAX U U3 KaKUX coneﬁ, BO3MOJKHO, IMOJYYUTH C TIOMOIIBIO 3JICKTPOJIN3a
OIHOBPEMCHHO HICJI0Yb U KI/ICJ'IOT}’?

Hatite hbopmynupoBky 3akoHOB Dapajest 1 KX MaTeMaTUYECKHe BeIpakeHus. YTo Ha-
3pIBatOT unciiom Papanes F? Uemy paBHa 5Ta BeTMunHa B KYJIOHAaX W aMIlep-vacax?

Bcera jin Macca BBIIEIUBILETOCS Ha DIIEKTPOJIE BEIIECTBA COOTBETCTBYET KOJIMUYECTBY
HPOLIE/IIEr0 Yepe3 DIEKTPOIIUT dIIeKTpuuecTBa? SIBIISeTCs 1M 3TO HApyIIEHHEM 3aKOHOB
dapanesn? Uto Ha3BIBAIOT BBIXO0M 110 TOKY \BT\?



25. Ipu snextponuse pactBopoB AgNO3, CuSQ,, BiCls, Haxoasmuxcs B mociie10BaTeaIbHO
COCIMHEHHBIX JIEKTPOIN3EPaX, BBIICIUIOCH 5,41 cepebpa. Halimure maccy
BBIACJIUBIIINXCS HpI/I 3TOM M€ U BI/ICMYTa.

26. OgMHAKOBO JIM OTHOILIEHHE K KOPPO3HH TEXHUYECKOTO U XUMHUYECKH YUCTOTO MeTajia’?
UeM BBI3BIBACTCSI KOPPO3HSI OOBIYHOM CTaNN?

27. CoBriaiaeT JId CPaBHHUTEIbHAS OLIEHKA CIIOCOOHOCTH K KOPPO3UH JKejie3a U AIIOMUHHUS 110
3HAYCHHUIO UX CTaHI[apTHLIX SHGKTpOI[HBIX IIOTCHIMAJIOB U 110 UX ITOBCACHUIO B KOHTAKTEC
¢ BOJIOI1?

28. Kakue cyniecTByIoT CIiocOObI 3alUThl METAIJIOB OT Koppo3uu? KpaTko u3ioxute
CYIIHOCTH KQKJIOTO U3 HUX.

Tema: «KoMmiieKkcHbIE cOeTMHEHU)
1. Kakwue coeanHeHNI MOXKHO OTHECTU K KOMIUIEKCHBIM?

2. Tlomp3ysich MONOKEHUSIMUA KOOPIMHAIIMOHHOM Teopru BepHepa naiite onpeneneHus
CJIEIYIOIINM MOHATHIM: a) KOMIUIEKCO0Opa30BaTellb, 0) JUTraH/bl, B) KOOPANHALIMOHHOE
YHCJIO KOMILIEKCOOOpa3oBaress, ') BHyTPEHHS U BHELIH:SA cepa KOMILIEKCa.

3. Kak onpeaensiorcs 3apsia KOMIUIEKCHOTO HOHA M CTETICHb OKUCIICHHSI
KOMIUTIEKCOOOpa3zoBaTeis?

4. Kakas cBS3b MEXy CTPOEHHEM aTOMOB 3JIEMEHTOB U UX CIIOCOOHOCTHIO K
KoMIUIeKkcooOpa3zoBanuto? [IpuBennre npuMepsl THIUYHBIX KOMIUIEKCOOOpa3oBaTeNIeH.

5. HpI/IBeI[I/ITe MMPUMEPBI TUIIMYHBIX JIMTAHAOB. Kakwne mur AHJ bl HA3bIBAKOTCA
MOHOJCHTAaTHBIMHU U KaKHEC HOJ'II/II[GHTaTHI)IMI/I?

6. Kakoe BnusHUE JOTKHO OKa3bIBaTh HAa 3HAYCHHE KOOPIUHAIIMOHHOTO YHCIA YBEIUYCHHE
paauyca u 3apsijia: a) KOMILIeKcooOpaszoBatens, 0) muranoB? Kakum cOOTHOIIEHHEM
JABYX CHII, HeﬁCTBYIOIHHX MCKAY HEHTPAJIbHBIM aTOMOM U JIMTaHJAMH 1 MEXKIY CaMUMH
JMTaH/IaMH, OTIPEIETISIeTCs KOOPINHAIIMOHHOE YUCIIO?

7. TlpuBeaute npuMepbl KOMIJIEKCHBIX COETUHEHHI:

1) ¢ KOMIUIEKCHBIM aHHOHOM,
2) ¢ KOMIUICKCHBIM KATHOHOM,
3) SBISAIOMIMXCS HEAIEKTPOITUTAMH.

JlaiiTe UM Ha3BaHUE.
8. [laiiTe onmpenenenue U NPUBEIUTE MPUMEPHl OCHOBHBIX THIIOB KOMIUIEKCHBIX

COEeIMHEHMI.
9. VkaxuTe OCHOBHBIC BUJIbI N30MEPHH KOMIUJICKCHBIX coequHeHuid. [IpuBennuTe mpumMepsl.

10. Kak ¢ mo3umuii MeTo/1a BaJICHTHBIX CBsI3el OOBSICHUTH O0Opa30BaHUE CBSI3EH MEXKIY
KOMIUIEKCOOOpa3zoBatTesieM 1 yimranaamu? Kakue opOuTany eHTpaaIbHOro arToMa MOTYT
OJIHOBPEMEHHO y4acTBOBATh B 00pa3oBaHuU cBsizel? UeM 310 onpeaensercs?
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21.

22.

23.

24.

25.

Kaxkyto reomeTprieckyto KOH(GUTypauo UMeeT KOMIUIEKCHBIA HOH ITPH 3HAYCHUU
KOOPJAMHALIMOHHOT'O YUCJIa KOMILIEKcooOpa3oBares 2, 4, 67 Ykaxure
COOTBETCTBYIOIME TUIIBI THOPUU3AIIMUA OpOUTAIICH.

Kakne KoMIIJIeKCHBIE COeTMHEHNS Ha3bIBAIOTCSl BHEITHEOPOUTAIEHBIMU H
BHYTPUOPOUTATIBHBIMU? UeM 0OBSICHACTCS UX pa3iuyHasi MPOYHOCTH?

ITo KakMM PKCIIEpUMEHTAIBHBIM JAHHBIM HaXOJAT YHCJIO HECIAPEHHBIX IEKTPOHOB B
komiuiekcax? IIpuBenure npuMepsl.

Kakne koMIieKchl Ha3hIBalOT BRICOKOCITMHOBBIMH M HU3KOCITMHOBBIMU? Y KaKUTE
napaMeETphl, KOTOPBIC ABJIAIOTCA JJIs1 HUX O6H_[I/IMI/I " pa3jIMYHbIMHU.

Kakas teopust nmonydnsa Ha3BaHUE TEOPUH KpUCTAILTUYECKOro moa? YeM oTnuvaercs
oHa ot MeTona BC?

Yro Takoe OHEPIUA PaClICIVICHHA KPUCTAJNIMYCCKHUM IT10JICM, OT 4€TO OHa 3aBUCHUT?
Kakne (baKTOpr OIpCACIIAIOT ITOJIOKCHUE JIMTI'aHld B CIICKTPOXUMUYCCKOM pﬂ,[[Y?

Kak TKII o0bsicHsIeT 3aKOHOMEPHOCTH U3MEHEHHSI YCTOMYMBOCTH KOMIUIEKCHBIX
COEIMHEHU?

Hcxons u3 TKII, 00BSICHATE OKpacKy KOMILIEKCHBIX COCTUHEHUH.
Yo ABISIETCS KONMYECTBEHHOW XapaKTEPUCTUKON YCTOMYMBOCTH KOMIUIIEKCHBIX
HOHOB?

KakoBo cooTHomIeHNE MCKIY 06]].[6171 KOHCTaHTOH HECTONKOCTH U KOHCTaHTaMu,
XAPaKTCPU3YIOIIUMU OTACIIBHBIC CTa/JUU ITPpOLCCCa NUCCOLIMAINN KOMIIJICKCHOT'O noHa?

Kakoe BnusiHME OKa3bIBaeT KOMILJIEKCOOOPA30BaTellb Ha CBA3HM B KOOPAUHUPOBAHHBIX
okoJjio Hero Monekynax HpO u NH;3?

HpI/IBeI[I/ITe IMPUMEPHI, ITOKA3BIBAOIIUC BIWAHNUC KOOPANHALIUNA HAa OKHUCIIUTCIIBHO-
BOCCTaHOBHUTEIbHBIC CBOMCTBA KOMHJ’ICKCOO6pa3OBaTCJ'I}I.

CocrtaBbTe KOOpaUHAIMOHHBIE (hopMyJbl cieayronmx coeaunenuit: 2NH;Cl-PtCly,
K,C504 -CuC,0s4, KClAUC'g, 2C8(CN)2 'FE(CN)z, (NH4)4F€(SO4)2

Boamsrii pactBop mepsoro nzomepa cocrasa Pt(SO,)(OH)2:4NH;3; umeer pH="7,a 0,1 M
pacTtBop BTOporo uzomepa - pH = 13,3 npu 25°C. Ilo pe3ynbTaTam oOmnbiTa COCTaBbTE
KOpJMHALMOHHBIE (POPMYIIBI 000MX H30MEPOB.

Tema: «uaementsl VIIA, VIA, VA rpynm»

1.

PaccMmoTpuTe 3aBHCMMOCTh ATOMHOI'O PaJnyca, YJHEPTUH HOHU3ALMH U CPOJICTBA K
JIEKTPOHY aTOMOB T'aJIOT€HOB OT UX aTOMHOT0 HOMepa. [ToueMy ¢ yBenuueHuem
aTOMHOI'O HOMEpa 3JIEMEHTA SHEPTUs HOHU3ALMH YMEHbBIIAETCSI HEMOHOTOHHO, a
CPOJCTBO K JIEKTPOHY BHayaJle yBEJIINYMBACTCS, a 3aT€M YMEHbIIAETCS?



10.

11.

12.

13.

14.

15.

16.

17.

18.

KakoBbI CTeTeHN OKUCIIEHUS TaJIOTEHOB, U KaKas CTeNeHb OKUCIICHHs HauboJee
YCTOMUMBA JIJISl K&XKJOTO TajioreHa? B Buie Kakux coeJMHEHUN OHU HaXOSATCS B
npupoje?

Korna v xem ObLTH BIEPBBIE OTKPHITHI TAJTOT€HbI?

Hcnonb3ys Teoputo MO, 00bsicHUTE, IOYEMY SHEPTUS AUCCOLUAITIHN MOJIEKYJI [ 2
OTHOCHUTEJIbHO HeBeNuKa. Kak u3MeHseTcss MexbsaepHOE PACCTOSHUE U SHEPIHs CBS3H B
psaay ot ¢propa K Homy U 4eM 3TO 00bsicHsIeTcs?

Kaxk u3mensiercst arperaTHOe€ COCTOSIHUE U LIBET IAJIOT€HOB B 3TOM Psy FaJOreHoB?
Kak n3meHseTcss OKUCIUTENbHO-BOCCTAHOBUTEbHASL aKTUBHOCTD B Py TaJIoreHoB? Yem
00BsICHSIETCSI 0000 BBICOKASt aKTUBHOCTH (hTopa?

Kak usmensiercs ctpykrypa, JUIMHHA U 3Heprus cBss3u B pany oT HF x HI, u uem a0
ob0bscusercs? Kak MeHsieTCs B 3TOM psily CUila KUCIOT?

Kaxk u3mensiercs BocctaHOBUTEIbHAS aKTUBHOCTH B psany oT HF x HI u uem sto
o0BsicHsIeTCS?

Kak B3auM0o1€CTBYIOT raJlIOT€Hbl C BOJIOM, KAKOBBI 3aKOHOMEPHOCTH JJAHHOTO
B3auMoieiicTBUA? UeM OTIIMYAIOTCS peakIK B3auMOJIeHCTBUS (TOpa C BOJOH U
HIeI0YaMU OT MOJ0OHBIX PEAKIUU C IPYTrUMH raioreHaMu. OIMHAKOBBI JIU TPOIYKTHI
peakuuii B3auMoAecTBUs Xj10pa, Opoma, Ho/a ¢ XOJIOAHBIMU U TOPSYUMU pacTBOPaMu
nienouei?

Kak 3aBUCUT yCTONYMBOCTH OKCOKUCIIOT U UX COJIEH OT CTPYKTYpbl? CpaBHUTE CUITY
OKCOKHCJIOT, UX OKHCIUTENIbHYIO aKTUBHOCTD. [IpuBennTe ypaBHEHUS peaKIMii.
PacnipocTpaneHne kuciaopoja 1 XalubKOT€HOB B IPUPOE, MUHEPAIIBI UX COACpKALIME.
OTKpBITHE DIIEMEHTOB.

[TonoskeHne XanpKOT€HOB B IEpUOANUYECKOM cucteMe. CTpyKTypa UX aTOMOB. 3aKO-
HOMEPHOCTH B U3MEHEHUH Pa3MEPOB aTOMOB, HOHOB, SHEPTUU MOHU3ALIUN, SHEPTUH
CPOACTBA K 2JIEKTPOHY, IIEKTPOOTPULIATEIBHOCTH.

CrniocoObl MoTy4eHus MPOCTHIX BEIIECTB XaJIbKOTEHOB. 3aKOHOMEPHOCTH B U3MEHEHUU
arperaTHoro COCTOSIHMSI BEIIECTBA, CTPYKTYPhI MPOCTHIX BemiecTB. Kak usmensercs
SHEPrus CBSI3U B MOJIEKYJIaX U MOHAX U XapaKTep paclpe/esieHus JIEKTPOHOB B HUX?
Kak usmensiercs 3apsi1 Ha aToMe KUCIOpoa U MPUPOAa XUMUUECKOHN CBSA3U OKCUAOB |l 1
Il mepronos? Kakue napameTpbl OKCHUI0B MO3BOJISIOT pa3fAeInTh X HA KHCIOTHBIE,
OCHOBHBIE U aM(oTepHbIE?

Kak n3menstorcs pusnueckue cBOMCTBa OT KUCIOPO/Ia K MOJIOHHIO, YEM OTIpeIeNsIeTcs
XapakTep Takoro u3mMeHeHus1? OnpenennTe U3MEHEHUE OKUCIUTEIbHO-
BOCCTAaHOBUTEJIBHON aKTUBHOCTH IPH MEPEXOAE OT KUCIOPOAa K MOJIOHHUIO.

CtpykTypa BOIOPOIHBIX coequHeHnil. OcoOble cBOMCTBA BOIbI. XaIbKOT€HOBOIO-
POJIHBIE KUCIOTHI. MI3MEHEeHHe CUIIbl KUCIOT M BOCCTAHOBUTENBbHOM aKTUBHOCTH C
YBEJIMUYEHUEM MOPSAKOBOIO HOMEpa XaabKOreHoB. Kak n3MeHstoTcst puandeckue
CBOMCTBA 3TUX coequHEeHNH? CrocoObl MOTY4YeHHUs XaIbKOI€HOBOIOPOIOB.
KucnoponHble coelMHEHNs XalIbKOT€HOB. I3MeHEeHne CTpyKTYpbl OKCUIOB C YBEIU-
YeHHEM CTEIIEHU OKHCcIeHHs. PacTBopuMocTs okcuioB B Boze. Kucnopoaconepskaniue
KUCJIOTHL. MI3MEeHeHne X OKUCINTEIbHO-BOCCTAaHOBUTENBbHOM (yHKIMK. TrocepHas,
HaJICEpPHAs KUCIOTH. PacTBOPUMOCTH CoJielt ATUX KUCIOT B Bojie. OcoOble CBOMCTBA
cepHOM KuCI0Thl. OneyM. I3MeHeHne OCHOBHOCTH KHCIIOT OT CEPBI K TEJLTYPY.
3Ha4YeHME XaJIbKOI€HOB U UX COEANHEHUH, UX POJIb B )KUBOM OpraHU3Me.



19. OnpenenuTs AMEKTPOHHYIO CTPYKTYpY dJieMeHToB V A rpynmbl. Kak ona MensieTcs?
Oco0eHHOCTH ANIEKTPOHHON CTPYKTYpPBI Ka’KJ0T0 3JIEMEHTA.

20. Kak u3MeHsieTcst CTpyKTypa, arperaTHOE COCTOSIHHE U peaKIIMOHHAs CIIOCOOHOCTD
npocThixX BemecTB V A rpynmbi?

21. OcoOGeHHOCTH CTPYKTYPHI BOJOPOAHBIX COSAMHEHUH, UX KHCIOTHO-OCHOBHAS U
OKHCIIUTEIbHO-BOCCTAaHOBUTENbHAS (PyHKIMH. Kak H3MEHSI0TCS 3TH TapaMeTpsl B
rpynmne? Yem o0bsCHSETCS Takoe U3MEHEHUE? A30THCTOBOJOPOHAS KUCIIOTA, €€ COJIH.
OCOo0eHHOCTH CTPYKTYpbI, CBOMCTBA, YCTOHYHUBOCTb, PACTBOPUMOCTb COJIEH aMMOHHS,
dbochonusl.

22. I'anorennpl. OcOOGHHOCTH UX CTPYKTYPBI, CBOMCTB, PEaKIIMOHHOM CITIOCOOHOCTH,
pPacTBOPUMOCTH, OKUCIUTEIbHO-BOCCTAHOBUTEIILHONW AaKTUBHOCTH.

23. OCOOEHHOCTH CTPYKTYPHI H CBOMCTB OKCHJIOB, KUCIIOPOJICOJIEPKAIIUX KUCIIOT, UX
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHAS PyHKLMA. OCHOBaHUsI, 00pa3zyemble djieMeHTaMu V
rpynsl. i3MeHeHne OKUCIUTEIbHO-BOCCTAHOBUTEIbHON (DYHKIIMU 3TUX HJIEMEHTOB B
BBICLIEM BaJIEHTHOM COCTOSIHUU KHCIIOTOOOpa30BaTesl.

24. Poinb 31eMeHTOB V Tyl U UX COEAMHEHHUH B IPUPOJE.

Tema: «aements IV A, |11 A rpynm»
1. PaccMoTtpuTte 35€KTpOHHBIE KOHPUTypauu aToMoB p- 31eMeHToB IV A rpynmsl. Kak

M3MEHSIOTCSI aTOMHbBIE PAIUyChl, SHEPTUS HOHU3ALMH, CPOJCTBO K IEKTPOHY C
YBEJIMYEHUEM MOPSIIKOBOIO HOMEpA dJieMeHTa?

2. KakoBsl crenienn okucienus dmeMeHToB VA rpynmsi? Kak u3mensiercsi yCTOWYHBOCTb
COEIMHEHUH C Pa3IMYHON CTENEHBIO OKUCIIEHHS C YBEIMYEHUEM ITOPSAIKOBOTO HOMEpa
areMeHTa’?

3. Pacmpoctpanenue 31meMeHTOB B Ipupojie. CiocoObl MOTy4eHUs MPOCTHIX BEILECTB.

4. JlaiiTe XapaKTepUCTUKY MPOCTHIM BelecTBaM 1eMeHToB |V A rpymnmel. [Tokaxute
CTPYKTYpPBI pa3au4HbIX Moaudukamnuii. O0bscHUTE pa3nuyue GU3NYECKUX CBOMCTB,
UMEIOUINXCS MO (UKAIMI TPOCTHIX BEUIECTB p- 37eMeHTOB |V rpynmsl.

5. TlokaxkuTe BIMSAHHUE CTPYKTYPHI IPOCTHIX BELIECTB HA XUMHUECKYIO aKTUBHOCTD.
IIpuBenuTe ypaBHEHMS peaKkuil.

6. PaccmoTpuTe CTpYKTYpy JUTalOreHUI0B U TeTparajJoreHu0B 3yieMeHToB | VA rpymnmsl.
Kak n3menstorcs pusnueckie 1 XMMHUYEeCKHe CBOMCTBA JAaHHBIX COCIMHEHUH?

7. Bopoponnsie coeaunenus snemenToB VA rpynnsl. X cTpyKTypa, U3MEeHeHHe
XapakTepa CBs3el, TEpPMOYCTOMUNBOCTD, OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS AKTUBHOCTb,
XapaKTepUCTHKa (PU3MUECKUX U XUMHUECKUX CBOMCTB.

8. OCOOEHHOCTH CTPYKTYPHI H CBOMCTB OKCHJIOB JIEMEHTOB NOATPYNIHI yriiepoaa B I1- u
IV-xBaneHTHOM cocTostHMH. VX yCTOWYHUBOCTD, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOICTBA, KUCIIOTHO-OCHOBHAS (DYHKIIMSL.

9. Kucnopozacoaepxaiine KHCIOTH p-dyieMeHToB |1V rpymmel. VX cTpykTypa,
YCTOHYMBOCTb, OKUCIIUTEIBHO-BOCCTAHOBUTEIILHBIE CBOMCTBA, KUCIIOTHO-OCHOBHBIE
CBOMCTBA.

10. OcobeHHOCTH CTPYKTYPBI U CBOWCTBA COJICH KUCIOPOJICOACPKALIMX KUCIOT, U3MEHEHHE
pacTBOPUMOCTH, TEPMOYCTOMUNBOCTH, OKUCIUTEIbHO-BOCCTAHOBUTEILHON aKTUBHOCTH.

11. Ponb snementoB IVA rpynmsl B ipupose. X mpuMmeHeHue.

12. KakoBbI 2IeKTpOHHBIC KOH(HUTYyparuu aToMoB deMeHToB |11-A rpynmnsr u BaJieHTHBIS
COCTOSIHUS U3 HUX BbITeKaromue? Kak U3MEHsI0TCs 3HaUeHNsl aTOMHBIX PaJInyCcoB,



13.

14.
15.

16.
17.
18.

19.

20.

21.

22.

MOTEHIIMAJIOB HOHU3AIMH, SHEPTUHU CPOJICTBA K AIEKTPOHY, JIEKTPOOTPULIATEIHLHOCTH?
Kakue rubpuaHbie COCTOSIHUS BaJICHTHBIX OpOUTAIeH XapaKTepHBI AJIsl 2JIEMEHTOB
JTAHHOTO psifa?

Kak n3mensieTcs xapaxkrep CBsi3eil B COETUHEHUAX O0pa, aIFOMUHUS, TAILIHSL, UHAUS U
Tayuus?

CpaBHUTE pacpOCTPaHEHHOCTh U (HOPMBI HAXOKJCHHS TaHHBIX JIEMEHTOB B IIPUPOJE.
Kakwue npocTbie BelecTBa MOT'YT ObITh B3SIThI B KAU€CTBE BOCCTAHOBUTEICH st
noJryueHus: 6opa, aFOMUHUS, TajuTus, MHAUS, TaJutusi? KakoBbl ycloBHs MpOTEKaHUS
JMaHHbIX peakuuit? LlenecooOpa3Ho U MoTydYeHHEe ATFOMUHUS U3 OKCUIA XUMUYECKUM
crocobom?

Kakumu cioco6amu mosry4arot 60p 0co60i 4ncToTel? MOXKHO JIM TAKUM K€ 00pa3oM
MOJIy4aTh AIFOMUHUMN, TAJUTUHN, HHAWM, TaJUTHii?

CpaBHUTE XUMUYECKUE CBOWCTBA IPOCTHIX BEIIECTB, OTMETHTE CXOACTBO U pa3JInyMsl.
Kak u3mensiercs nomnsipusyroliee 1eiCTBHE HOHOB B Py OT 0opa K TAILIHIO U
CIIOCOOHOCTH MX K rHApaTanuu B BogHoM pactBope? [louemy 6op B pacTBopax He
o0pa3yeT KaTHOHOB?

['unpuner 6opa. Onpenenure CTeneHb OKUCIeHUs Oopa B 1nOopaHe, FeOMETPHYECKYIO
MoJIeNTb MOJIeKyIbl. Kak 00bsacHseTcst 00pa3oBaHuEe MOCTUKOBBIX cBs3eil B-H-B B
mubopane mo meroxy MO B TpexmeHTpoBoM nipuOmmkeHun? CpaBHUTE PU3UIECKHE U
XUMHYECKHE CBOMCTBA 'MPUJIOB pacCCMaTPUBAEMBbIX 1eMEHTOB. KoMiiekcHble
TUAPUIBL.

JlaiiTe cpaBHUTENBHYIO XapaKTEPUCTUKY OKCHIOB OOpa, aTFOMUHUS, TAJTUS, MHINS,
Tayus. B yeM 0coO€HHOCTH CTPOSHMSI OKCHIa aTFOMUHUS?

Oxcokucnotel 6opa. Kak 60pHas kucinoTta nonusupyet B Boae? KakoBa cuia 3Toi
kucinoTsl? Uto obpasyercs mpu HarpeBaHUHM opToOOpHO# KucnoThl? [Ipossiser niu
OOpHasi KUCJIOTa U OCHOBHBIE CBOMCTBA, IPUBEIUTE JJOKa3aTelbcTBa 3TOMY. [lonmbopHble
KHUCIIOTHI U UX conu. [loueMy pacTBop Oypbl UMeeT LIeN0UYHYI0 peakiuto. [lepbopaTsr.
IMuapoxcun amromunus. Kak MoxxHO 00bsicHUTE ero ampoTtepHocTh? KakoB xapakrep
M3MEHEHHUS KUCJIOTHO-OCHOBHBIX CBOMCTB OT I'MIPOKCH/Ia ATFOMUHUS K TUIPOKCUTY
tamus (11I)?

["anoreHnpl. AKIIENITOPHBIE CBOMCTBAa aTOMOB 00pa, aTFOMUHUS B MOJIEKYJIax
TpuranoreHu10B. OxapaxkTepusyite CBOHCTBa TETPahTOPOOOPHOIM KUCIOTHI U
teTpadTopobopa- ToB. Kak U3MEHSIOTCSA CTPYKTYpa M CBOIMCTBA I'aJIOT€HU/IOB HJIIEMEHTOB
I11-A rpymnmbl B 3aBUCUMOCTH OT MPUPO/IBI LIEHTPAIBHOTO aTOMa M CTPYKTYpHI aToMa
rajoresa?

Tema: «Junements! |A-11A rpynnbsny

1.

[Touemy H1ENOYHBIE METAIIIBI MATKHUE, JIETKO JIETYUYHE; KaK U3MEHSAETCS IPOYHOCTD Y
metaios I rpynmnel. CpaBHUTE TeMIepaTyphl IUTABJIECHUS U KAIIEHUS IIEJTOYHBIX U
HIEJTIOYHO3EMENbHBIX METAJJIOB, B Y€M MPUYNHA Pa3IHUIHUsL.

Kaxkne cocenHue 31€MEHTHI B psIIax HIEIOYHBIX U IIETOYHO3EMENBHBIX METANIOB
JTIOJDKHBI TIPOSIBIIATh HAMOOJIBIIYIO OTM30CTh B CBOMCTBAX, moueMy? ' ie oHn
pacnpocTpaHEeHbl B IPUPOJE, KaK UX MOJTYy4NUTh?

Kak u3MeHsI0TCs paguychl, SHEPruy HOHU3ALNH, JIEKTPOIHbIE TOTEHIINAIIBI, TUIIBI
KPUCTAJNTHYECKUX pemeToK y aneMeHToB I u Il rpynmb1?



10.

11.

12.

13.

Kak u3meHsoTcs paguychl, SHEpruu HOHU3ALMH, JIEKTPOJIHbIE TOTEHIINAIIbI, XUMHU-
YyecKas akTUBHOCTH 3ieMeHToB | u 11 rpymimel o otHomeHuo k Oo; F; Cly; Na; S; H20,
kucnoraM U menodam? Onpenenute AH 93, AS; AG 00pazoBaHus IEPOKCUIOB.

UYUTo npoucxXoauT Mpu cropaHuu nNpocThix BewecTB MeTauioB | u Il rpynner? Uem
obecrieueHa pa3HOCTh B UX MOBEJACHUU?

Kak otnenuth paguii OT 3JI€EMEHTOB, COITYTCTBYIOIIMX €EMY B YPaHOBOH pyje?

Kak uzmensiercst pactBOpuMOCTh cosieit aemeHToB [ u Il rpynmel, ¢ yem cBsI3aHO UX
noBesieHne? CBSXKUTE 3TO C SHEPTUEH KPUCTAIUTMYECKOU CTPYKTYPhI U SHEPruei
TUpaTalii HEPaCTBOPUMBIX COJICH 3IeMEHTOB | rpymnmbl.

KaxoBbI cBOMCTBA THIPOKCUIOB 35IeMEHTOB [I 1 I rpynel, cpaBHUTE CTENIEHU UX AUC-
COLIMALIMHU, PACTBOPUMOCTb B MOJISIPHBIX U HETIOJISIPHBIX pacTBOpUTENsAX. Kakol BoaHbIN
pactBop: LICl; KCI; BaCl,; BeCl, umeet Gosee Boicokue 3HaueHust pH?

KakoBbl TeMnepaTypsl pacnajia kapOoHaToB, HUTpaToB 31nemeHToB [ u Il rpynner? Kak
U3MEHSETCS YyCTOMYMBOCTh COSMHEHMI B rpymmax?

Kak u3MeHsI0TCSl KUCI0THO-OCHOBHbBIE CBOWMCTBA rajloreHuA0B 1eMeHToB I u Il rpynmsl
C BO3pacTaHUEM MOPSIAKOBOTO HOMEPA JIEMEHTOB?

CpaBHUTE pacTBOPUMOCTh KapOOHATOB U THAPOKAPOOHATOB ATHX AJIEMEHTOB. JKeCcTKOCTh
BOJIBI U CTIOCOOBI €€ yCTpaHEHUsI.

[Touemy Temneparypa pasnoxenus LiBrO4 (200°C), NaBrO, (230°C), KBrO, (275°C),
RbBrO4 (290°C) nossimaercs?

KakoBa crioco6HOCTh K KOoMIUIEKCcO0OpazoBanuto y anemeHnToB I u Il rpynnsi? Kakosa
YCTOMUYMBOCTh KOMILIEKCHBIX HOHOB? BHYTPHUKOMIUIEKCHBIE HOHBI. " uApaTupoBaHHbIE
HOHBI, UX YCTONYHBOCTbD.

Tema: «uaementsi |11B, VB, VB rpynn»

1.

KakoBbl 0c00€HHOCTH 37EKTPOHHOM CTPYKTYpHI SC, Y, La, AC, TaHTaHOHUIOB U
aKTUHOMIOB. Kakue BaJeHTHBIE COCTOSIHUSI OHU MPOSBISIOT. B 4eM npudmHa pa3muaHbIX
cTenieHel okuciaeHus. OObSICHUTE MOJI0KEHUE U 3TUX JIEMEHTOB B IEPUOANYECKOM
CHCTEME.

Kak n3mensrorcs paanycChl, MOTCHIUAIbI HOHU3AUW, KPUCTAINIMYECKUEC CTPYKTYPhI
BEILIECTB C POCTOM 3apsizia sapa

KakoBa pacnipocTpaHEHHOCTb 3THX 3JIEMEHTOB B npupoze. [louemy eBponuit
BCTpEUaeTcsl B MUHEpaiax KajabIus?

KakoBa PCaKIIMOHHAaA CIIOCOOHOCTH ATUX 9JICEMCHTOB, KaKHM€ MOHBI 06p3.3yIOTC}I B BOJHBIX
pacTBOpax, B KPpUCTAIUIMICCKUX CTPYKTYpax.

Oco0eHHOCTH CTPYKTYPHI U CBOMCTB TaJOT€HUI0B, OKCHIOB, HUTPUIOB, KapOUIOB,
TUAPUAOB, OKcUcomel. Kak uX MOXKHO MOTYYUTH B BUJIE TUAPATOB. MOXKHO JIH MOTYYUTh
0€3BOIHBIE COJIH.

o 3+ 3+ 3+ 3+ o
Cpasnure, kakoii uon Al°" , Sc™ , Y*" | La™ obnamaeT B O0oJbIlei CTENCHH KUCIOTHBIMHU
cpoiictBamu? [louemy? Hanumure ypaBHEHHE peakuy.

[Toxaxute, 4TO OKCHBI U TUAPOOKCcH bl JaHTaHOUA0B (I11) Mo nposBiIeHNIO OCHOBHBIX
CBOMCTB YCTYIAIOT JIMILB IIETOYHBIM U HIETIOYHO3EMENBHBIM METAIIIIaM.
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YeM MOKHO 00BACHUTH OJIM30CTh painyCcOB LIMPKOHUSA U raHUsI U OTJIIMYKME OT TUTaHA.
Kak U3MeHsI0TCS NOTeHIMaIbl HOHU3auu B psafy T1-Zr-Hf? Kakossl crenenun
okucienus Ti, Zr, Hf B coequnenusax stux snementoB. Kakue cocTossHus HanboJliee
YCTONYMBBI?

KakoBa ctpykrypa npoctsix BemectB Ti, Zr, Hf? Kak nuzmensercst remneparypa
IUIABJICHUS U KUIIEHUS B 3TOM psAy? A Tak e dHTaIbIIM AaTOMU3ALUU U SHEPTUS CBA3H
B X KPUCTAJUIMYECKON CTPYKTYPE.

KakoBbI MexaHH4eCKHEe CBOMCTBA TUTaHA, IUPKOHUS U raduus? VX ycTOWYMBOCTh Ha
BO3/1yX€ U BO3MOKHOCTH UCIIOJIb30BAaHUS B TEXHUKE.

OxapakTepu30BaTh YCTOMYUBOCTh OKCHJIOB 3JICMEHTOB 4-1 TPYIIIBI TTIAaBHOW U TOOOYHOM
HOJTPYIIIBI, OOBICHUTH MPHYUHY 3aKOHOMEPHOT'O U3MEHEHHSI CBOMCTB OKCHIOB TUTAHA,
UPKOHUS U TadHUSI.

OxapakTepu30BaTh KUCIOTHO-OCHOBHBIC CBOWCTBA OKCHIOB U rUaApokcuaoB Ti, Zr, Hf
(IV) npu B3aumopeiicteum ¢ KyS,07 u K,COs.

BosmoskHo 11 00pazoBanue coenuneruii Tima Ti1(SOy)2, TI(NO3)4, Zr(NO3)s, HF(NO3),.

[Mouemy Ti, Zr, Hf mpu 0ObI4HOM TeMIepaType He B3aMMOICHCTBYIOT C BOJIOU H
pa30aBICeHHBIMH KUCJIOTaMH, a B IPUCYTCTBUH HOHOB F B3auMOAeMCTBYIOT ¢ 1axe
TaKUMU cIa0bIMU KACIOTaMH, Kak ykcycHast. [louemy HF u HF+HNO; nerue
pacTBOPSIIOT 3T METaJIIbI?

Kakue coeannenus Tutana, IMpKOHUA U radHUs okpamensl? [Touemy?

Kak u3MeHSI0TCS KHCIO0THO-OCHOBHEIC U OKHUCIIMTEILHO-BOCCTAHOBUTEILHBIE CBOMCTBA
OKCHUIOB THTAaHA, HUPKOHUA U l"a(i)HI/I}I? KaxoB tur cBg3u?

Onumwnre CTPYKTYPBI OKCUIO0B, TAJIOTCHUI0B, KOMIIJICKCHBIX COE€IUHEHMM ATUX
MCTAJJIOB.

KakoBa pacnipocTpaHeHHOCTh BaHaI¥isi, HHOOWS M TaHTala B pupoje, noyemy Nb u Ta
Yalle BCEro BCTPEYAOTCs B OJJHUX U TeX ke MUHepasiax? Kak moayuyuTs 3TH METaJlIbl.

Kak u3meHs1oTcs 3HaueHHs! SHTANbIINN MJIaBICHNS U BO3TOHKH, TEMIIEPATyphI IIJIaBICHUS
¥ KHUIIEHHS, TTIOTHOCTH B psiny MetaiwioB V - Nb - Ta. [Touemy?

MOXHO ¥ TOJIyYUTh 3TH METAJIbl METAINTIOTEPMUYECKHU U3 UX coenuHeHni. Kakux?
[Touemy He Bcerjia MOKHO MPUMEHUTH YIICTEPMHUUCSCKHI MeTO I [Tt mosrydeHust V - Nb -
Ta.

OmnpenenuTe KUCIOTHO-OCHOBHOM XapakTep OKCHI0B U ruapokcuaoB V - Nb - Ta B
BO3MOXHBIX CTETEHAX OKUcIeHus. [IpencraBpTe ypaBHEHUS peakiii, HOKa3bIBAIOIINX
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA UX COETMHEHUH.

Kaxkoss! xucinorao-ocHOBHEIE cBolicTBa VOs. Ero B3anmoneticteue ¢ H,SO,4, NaOH.
[Mokaxxute rumponus V(NO3)4.



23. KakoBbI OKCH/IBI, TAJIOTCHH/IBI, OKCOTaoreHu b1, komruiekesl V - Nb - Ta (V). KakoBbl
MX KHCJIOTHO-OCHOBHBIE CBOMCTBA. [IpuBeauTe nNpruMepsl.

24. KakoBo crpocnue nenraragoreHuaoB V - Nb - Ta, ux arperarnoe cocTostHue B OOBIYHBIX
YCIIOBUSX, UX XUMUYECKast aKTUBHOCTb, YCTOMYHUBOCTh, KUCIIOTHO-OCHOBHOM XapakTep.

25. Kak H3MeHSI0TCSI KUCIIOTHO-OCHOBHBIE CBOMCTBA B pany:

VO - V505 - VO, - V;0s
V(OH); - V(OH)3 - VO(OH); - HVO;
VF; - VFs - VF, - VFs,

Tema: «Jaements! VI B, VII B rpynm»
1. Ompenenute 3aKOHOMEPHOCTH U3MEHEHHS aTOMHBIX, HOHHBIX PaJlyCOB, OTEHINAIOB

HOHU3alluH, SHTAJIBITHI ATOMU3alUU, TEMIICPATYPHI IIJIABJICHUS U KUIICHUA Cr-Mo-W.
Kak n3mensercs YCTOﬁHHBOCTB COGI[HHGHHFI, B KOTOPBIX 3THU 2JICMCHTLI HAXOJATCA B
Pa3HbIX CTCIICHAX OKUCJICHUA. KaxoBbl IMPUYNHBI 9THX H3MEHEHHH.

2. Kaxoli U3 JTaHHBIX IIEMEHTOB OOJIBIIIE PACIIPOCTPAHEH B MIPUPO/IE, KAKWE MUHEPAIIbI
Oonee ynoOHs! Ais nomydenus u3 Hux Cr - Mo - W. KakoBsl criocoObI omydeHust 3THX
METaJIJIOB, KaKOHM 13 HUX 0oJiee TepMOIMHAMUYECKH BBIroJIeH. Kakoe nmpumenenne
HAXOJAT 3TU METAJLIBL, a Takxke peppoxpom, peppomonndaeH, peppoBoibhpam.

3. Oxapaxrepu3yiite noioxenue Cr - Mo - W B 351eKTpOXUMUYECKOM Py HAMPSKEHUS
METAJUIOB U MPEUIOKUTE PeareHThl, KOTOPbIE MOKHO MCIIONB30BaTh Il PACTBOPEHUS
JTAHHBIX METAJNIOB, OTMETHTE YCIOBHS MPOTEKAHUS PEAKIIUH.

4. Kakosa crpykrypa kapOonusnos Cr - Mo - W 1 kakoe npakTHuecKoe 3HaueHUE OHU
UMEIOT.

5. CsaoiicTBa oKkcu0B U rIpokcuaoB Cr - Mo - WB BO3MOKHBIX CTENEHSIX OKHUCIIECHUS.
[TokaxkuTe UX CTPYKTYpY, CBSI3H, JOKAKUTE CBOMCTBA YPABHEHUSMH PEAKIIH.

6. OOBsICHUTE BHICOKYIO BOCCTAHOBUTEIbHYIO AaKTHBHOCTD [Cr(HzO)e]2+ U CPaBHUTE €€ C
axtuBHOCTBI0 [MO(H20)6]%" 1 [W(H20)6]*".

7. CpaBHuTe CTpYKTYpy auraitorenunoB Cr - Mo - W. B uem ux paznuuune?

8. Kaxkas koopauHamwsi, TeTpadApudecKas WA OKTadIpuaeckas, HauooJjee OaronpusTHa
st Cr - Mo - W (I1l) B ux coequneHusix?

9. CocraBbTe ypaBHCHHUS PeaKIIMii MOJYyYSHHUS pa3invHbIx komiuiekcoB Cr - Mo - W(III).
Onpenenure UX CTPOEHUE, MATHUTHBIE CBOMCTBA, YCTOWYUBOCTh U CBOMCTBA.

10. Cpasuure criocoOsl oyuerus okcuaoB Cr - Mo - W (11). TTouemy amst mosmydeHus
okcuna xpoma (I1I) ucmonp3yroT TuXpoMaT aMMOHUS, & HE APYTUE TUXPOMATHI HITH
xpomatbl? KakoBa posib SHTAIBIIMITHOTO W SHTPOITMHHOTO (PaKTOPOB MPOTEKAHUS
IPOIIECCOB TEPMUYECKOT0 Pa3IOKEHHs OMXpoMaTa aMMOHHUS U SIBJISIETCS JIU OH
0o0paTHMBIM.
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Kaxk usmensiercst cuna kucnort B psagy H.CrO,4 - HoMoO,4 - HWO,.

CpaBHUTE YCTOMYUBOCTD BBICIICH CTCIICHH OKHCICHHUS M OKUCIUTEIbHYIO aKTHBHOCTD
coequuenuit Cr - Mo - W.

OO6bsicuute TOT (haKT, 4TO B JIAOOPATOPHOU MPAKTHKE, B KAUECTBE CUIIbHBIX OKUCITUTENEH
yaiie UCHOJIb3YIOT IUXPOMAThI, @ HE XpOMaThI?

KaxoBs1 YCIOBHUA CYIIECTBOBAHWA XpOMATOB U JUXPOMATOB B paCTBope?

Kak n3MeHs10TCa KUCIIOTHO-OCHOBHEBIE CBOMCTBA OJHOTHUITHBIX COEIMHEHUMN C ITOBEI-
IIEHUEM CTEIICHH OKUCIICHUSI XpOMa B pAIax:

CrO - Cry,03 - CrO3
Cr(OH); - Cr(OH)3 - H,CrO4
CrF, - CrF3 - CrFg
Brigsure XapaKTCp HM3MCHCHHA IOTUX CBOMCTB H JJIA aHAJIOTHUYHbIX COGZII/IHCHI/Iﬁ

Moar0eHa U Bojb(ppama. [IpuBenute npuMepbl ypaBHEHUH PEaKIIUid.
Kax moxxno pactBoputh M0O3; WO3; CrO3. UeM 00BSICHUTH MPOUCXOIAIIEE.

Ha ocnoBanuu snexTponHoro crpoerust atomoB Mn - Tc - Re onpenenute BO3MOKHbBIE
BaJICHTHBIE COCTOSIHUS 3JIEMEHTOB B 00pa3yeMbIX MU COCTUHEHHSIX; OMPEeIINTE
3aBHCUMOCTH 3HAYEHUI aTOMHBIX PaInyCOB, YHEPTHil HOHU3AIIUH, SHEPTUN CPOICTBA K
AIIEKTPOHY aTOMOB OT MOPSIKOBOTO HOMEPA IEMEHTa, O0BSICHUTE OIM30CTh aTOMHBIX
paanyCcoB TEXHELUS U PEHHUS.

OO0bsicHUTE XapaKTep U3MEHEHHsI SHTAIBIINKA ATOMU3AINH, TEMIIEPATYPHI IIABJICHUS U
kurennsa metauioB Mn - Tc - Re.

Kak u3Mensercss XxumMuueckass akTUBHOCTD B pany Mn - Tc - Re. KakoBo ux INOBCACHUC
npu B3aHMOJEHCTBUHU C pacipoCTpaHCHHBIMU B J'Ia60paTOpI/II/I pPCaKkTHBaMHU. CooTtHecure
CIIeIaHHBIE BaMHU BBIBOAbI O XUMHUYECKON aKTUBHOCTH JJAHHBIX METAJIJIOB C IOJIOKEHUEM
HX B SJICKTPOXUMHUUCCKOM DAY HaHpH)KeHHﬁ.

OxapakTepu3yiTe KUCIOTHO-OCHOBHBIE CBOICTBA OKCHJIOB M rUaApokcuaoB Mn - Tc - Re
(). Kakne KOMILIEKCHI - KAaTHOHHBIE aKBAKOMILJIEKCHI MJIM aHUOHHBIE THIPOKOMILIEKCHI -
Oouiee xapakTepHbI B BOJHOM pacTBope Mn - Tc - Re (II).

Onummre CTpyKTYpHI U cpaBHUTE ycToiunBOCTh F~ - CI" - CN™ - kommiekcoB Mn (11).

OxapakTepu3yiTe KUCIIOTHO-OCHOBHBIC M OKUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIC JIMOK-
CHJIOB | TeTparaiorenusioB Mn - Tc - Re. CpaBHHUTE yCTOWYHBOCTH OJTHOATOMHBIX
coeaunenuit Mn - Tc - Re(IV).

Onummre CTPYKTYypy U CPaBHUTE YCTOWYMBOCTh OJHOSACPHBIX KomIuiekcoB Mn — Tc-Re
(IV). IlpuBeauTte mpuMepbl KOMIUIEKCHBIX COeAMHEHM, 00pasyembix Mn - Tc - Re (V).

CpaBaute Temneparypy miasiaeHus 103 u ReOs, a Takke TcO3 u TcFg; ReOs n ReFs.
JlatiTe 0OBSICHEHMS.



25. JlaiiTe XapaKTepUCTUKY KHCIOTHO-OCHOBHBIX CBOMCTB JIBYX- M TPEXAJIEMEHTHBIX CO-
equaennii DCYT). CpaBHUTE YCTOWIMBOCTD ATUX coenuHeHU. OOBSICHUTE, TOUEMY IS
mapranna (V1) nexapakrepHo oOpazoBaHre OMHAPHBIX COCAMHEHUN U B KaKUX
COCMHEHUSX MapraHiia CTeleHb OKUCIECHUs +6 HeCKOIbKo cTabunusupyetcs. Kakue
AQHMOHHBIC KOMILIEKCHI 00pa3ytoT Mn - Tc - Re(VI).

26. OxapakTepu3yiTe OKHCIUTEILHO-BOCCTAHOBUTENIbHBIE CBOMCTBA HoHAa MNO4 1 on-
penenuTe ycIoBUs MPOTEKAHUS PEAKLINN: OKUCICHHUS U BOCCTAHOBJICHUS.

27. Kakoe crpoenue umerot okcuil Mn - Tc - Re (VI11)? O noBsieHu# nim moHWKSHUU
YCTOWYHMBOCTH OJHOTHUITHBIX coequHeHuid B psay Mn - Tc - Re(VII) cBunerenbcTByeT xa-
paKkTep U3MEHEHUS SHTAIBIUH U SHepruu [ mb6ca 00pa3oBaHus STUX COCAMHEHU, a
TaKXe UX TeMIepaTyp IUIaBJICHHUS.

28. KakoBbI KHCIIOTHO-OCHOBHEIE CBO¥cTBa OnHapHbIX coeannenunit D(YII)? Kakue anu-
OHHBIE KOMILIEKCHI cOO0TBeTCTBYIOT Mn - TC - Re (VII)?

29. O0bsacHuTe n3MeHenne ycronanBocTH B psimy KMnO, - KTcO,4 - KReO, (Mcnionb3yiiTe
3HAYCHUS TEMIIEPaTyp TUIABJICHUS M Pa3IoKeHUs TaHHBIX coequHenni). Kakoe co-
eIMHEeHNe XapakTepusyercs oonpuiei ycroiunBoctbio KMNO, u KMnO,. TToyemy?

30. Kak u3meHseTcst KUCIIOTHO-OCHOBHBIE CBOMCTBA OAHOTHUIIHBIX COGI{I/IHGHI/If/'I C IIOBBI-
MCHUEM CTCIICHHU OKUCJICHUA MapraHua B pAay:

a) MnO - Mn203 - MnO, - Mn03 - Mn,09,

0) Mn(OH); - Mn(OH)3 - Mn(OH)4 - HoMnQO,4 - HMnO,.

AHaNOTHYHBIE PAaCCYXACHUSI MPOBEINUTE ISl COSTUHEHUHN TEXHEIHs U PEHHUS.
31. O6cyaure xapaktep usMeHeHus B psgy Mn,O7 - CrOs - V7,05 - TiO;:

a) TeMIlepaTypbl IUIaBlIeHHs, O) pacTBOPUMOCTH B BOJE, B) KHUCIOTHO-OCHOBHBIE
CBOMCTBA, T') OKUCIIUTEIbHAs aKTUBHOCTD.
Jlaiite 00bscHEHUs HallIEHHBIM 3aKOHOMEPHOCTSIM.

Tema: «daementsl VIl B rpynne»
1. Tlpoananusupyiite 1 OOBICHUTE XapaKTep U3MEHEHUS! aTOMHBIX U MOHHBIX PaHyCOB,

BHepFI/II/I NOHHU3aAIUU B 3aBUCUMOCTH OT HOprHKOBOFO HOMepa DJIEMCHTA B psmax Fe - RU -
Os; Co-Rh-1Ir; Ni - Pd - Pt.

2. Kaxkxosa 061_1_[8.5{ 3aKOHOMCPHOCTb U3MCHCHU S TUITMYHBIX CTEIIeHE OKUCIIEHUS B IIO/I-

rpymmax gsemenToB? Kakue crerneHu okucieHus: Hanbosee xapakTepHsl 1t Fe - Ru - Os;
Co-Rh-Ir; Ni-Pd-Pt.

3. O0BAcCHUTE U3MEHEHUS DHTAILIINU aTOMU3aluH, TCMIICPATYPLI IIJIABJICHUA U KUIICHUS B
psaax Fe - Ru - Os; Co - Rh - Ir; Ni - Pd - Pt.

4. Kak u3MeHsieTcsi 3Hau€HUe 3JIEKTPOJIHOIO MOTEHIMaIa 319 MIpU MEPEXOE OT KeJe3a K
OCMHUIO, OT KO6aJ'IBTa K UpUIHUIO U OT HUKCIIA K TIJIATUHC.

5. Cpasnure pacupoctpaneHHocTs MetaiioB VI rpynmsl B mepuoze, criocoOsl ux
IIOJIyYEHUs; KaKO€ IPUMEHEHNE OHU HaXOAT.
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Kakue peareHTbl MOXKHO HCII0JIb30BaTh Ul paCTBOPEHHS METAJIIIOB OATPYII JKeJe3a,
KoOanbTa, HUKeNs. [Ipy KaKuX yCIOBUSAX MPOTEKAIOT ITH PEAKIIHH.

O06namaroT 1 METaJUIbl CEMEHCTBA JKeJle3a OAMHAKOBON KOPPO3MOHHON YCTOMYUBOCTHIO
Ha BO3JIyXe.

ITpu xakux ycoBHsX mony4yaeTrcs: kapoonwi xkene3a? Kak teopust CumxBruka
omnpezenser ero popmyny. Jlaiite XxapakTepuCTUKY KOMILIEKCY.

B omuHaKoBO# 1 cTENEHH BhIPaKEHBI OCHOBHBIE CBOMCTBA OKCHJIA M THIPOKCHUIA
xkenesa (I, 11). Uem 310 00BsiIcHACTCS, KaK BIUSACT HA CTENIEHb THAPOJIM3a COJICH?

OxapaKTepmyﬁTe OKHCJIUTEILHO-BOCCTAHOBUTEIILHBIEC CBOMCTBA COSAMHEHUH Kee3a

(1).

Kaxk usmenstorces 3naueHus t,; ramorennioB xene3a (I1) u uem oObsICHACTCS UX PE3KOE
OTIINYHE.

CpaBHHUTE CTPYKTYPY U YCTOMUYUBOCTD PA3IUYHBIX KOMIUIEKCOB xene3a (11).

KakoBbl KuCI0THO-OCHOBHBIE cBOMcTBa ruipokcuia xxenesa (I11). B kakoit popme nonsl
Fe (III) cymiecTBYIOT B KMCJIOM U CHJIBHOIIIETIOYHOM pacTBope. Kakoit coctaB nuMmeeT ruj-
pokcu xenesa (111).

[IpuBenuTe AMEKTPOHHYIO KOH(PUTYPAITUIO U CPABHUTE YCTOMYHMBOCTH KOMILIEKCOB
xenesa (II1). K kakomy tuny coeaunenuit oTHocsites rekcarmanodeppatsi (111) d-
AJIEMEHTOB M KaKOBa UX PACTBOPUMOCT.

Kak BiuseT Ha OKMCITUTENIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA KOMITIIEKCOB sxene3a (11,
I11) npupona nuranos.

B kakux coeMHEHUSX KeJIe30, pyTeHUN U OCMUI UMEIOT CTENEHb OKUCIEHUS +67
Onumure CTPyKTypy 3TUX aHHOHOB. OXapaKTepu3yuTe nX OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHYIO aKTUBHOCTh M CPaBHUTE OKUCIUTENbHBIE CBOMCTBA OKCO(EppaToB U
OKCOMaHI'aHaTOB.

OnuiumTe MEKTPOHHYI0 KOHpHUTyparuio Moiekyibl D04, KakoBa posb 11- CBA3BIBaHUS B
WX CTaOWIM3aIuy.

OxapakTepu3yiTe KUCIOTHO-OCHOBHBIE CBOMCTBA TETPAOKCHIOB PYTEHUSI U OCMHUSIL.

[TpuBenure npumepsl coenunenuit kodansta (0), poaus (0) u upuaus (0). Kaxoso ux
CTPOEHHE U CBOKCTBA?

OnumuTe CTpoeHne OKCUIa, THAPOKCHAa U ranoreHn1oB kodansta (11). [Touemy
TeMIEepaTypsbl MIaBJIeHus TudTopraa U JTuxjopuaa KodanbTa pe3ko pa3inyaercs?
OxapakTepu3yiuTe KuCI0THO-OCHOBHBIE CBOMCTBA MEPEUNCICHHBIX COCTUHEHUH.

Kakune koopauHalMoHHbIe Yrcia Haubosee XapakTepHsl s kobanbTa /II/. Oxapak-
TEpU3YHTE MarHUTHBIC CBOMCTBA M CPABHUTE YCTOMYMBOCTh aKBa-, aAMMUHO-, (TOPO- U
xytopo- komriekcos Co (I1).
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OO0BsicHuTe M3MeHeHue okpacku kpucramioruaparoB Co (II) mpu HarpeBaHum Uiy Mo
ﬂeﬁCTBHeM BOJOOTHHUMAKOMIUX CPCACTB.

KakoBa tepmoaunamudeckas BeposstHocTh okucieauss Co(OH), o Co(OH)3 kucimo-
ponom?

O06BsicauTe ocoOyro ckitoHHOCTH CO (III) Kk 0Opa3zoBaHNIO KOMIUJIEKCHBIX COSIUHEHUH.
CpaBHHTE YCTOWYMBOCTh aMMHUHOKOMILIEKCA M dTHICHInammuHoKoMIniekca Co (111). B
9YeM OCHOBHASI IPUYMHA PA3JIMUYUS YCTOMUYUBOCTH STUX KOMITJIEKCOB?

CJ'ICIIYIOH_[I/IC JIMIa”HabI: TUAPOKCOrpyIlia, aMUHOI'PYIIIa, HHAHOI'PYIIIIa, PACIIOJIOXKUTE B
MOPAAKE YBEIINYCHUSA CTa6I/IJ'II/I?>aI_[I/II/I CTENEHH OKHCIIEHNS KoOapTa +3.

CpaBHUTE YCTOMYUBOCTH akBO- U aMmMuHOKoMILIekcoB kobOanbTa (1) u (111). Kakoit u3
HUX TPOSIBJISICT B HAMOOJIBIICH CTETICHN OKUCIIUTEIbHBIC CBOWCTBA, KAKOH -
BOCCTaHOBUTEIIbHBIC?

Kakue koMIIeKCHBIC COSTMHEHHS XapaKTEPHBI IS POJIUS K UPUIUS B TPEXBAICHTHOM
COCTOSIHUU?

Onummre CTPyKTypy OKCcHJa, TuApoKkcuaa u ranorenunos upuaus (IV). Kak nocnennue
B3aUMOJICHCTBYIOT C BOJIOK?

B kakux coeqnHEHUIX MMPOSABJIACTCA CTCIICHDb OKUCIICHUSA +6 Yy upuausa u poaus.
OOBSICHUTE HU3KHE TEMIICPATYPHI IUVIABJICHUS U KUIICHUS 3TUX COGHHHGHHﬁ,
OXElpElKTGpPByT’ITG HUX OKHCIHUTEIbHO-BOCCTAHOBUTEIbHEIE CBOMCTRA.

Onumwnre CTPOCHUC OKCHUIOB U T'aJIOTCHUAOB MCTAJIJIOB ITOATPYIIILI HUKEIIA B
ABYXBAJICHTHOM COCTOSIHUH.

CpaBHUTE CTPYKTYPY, MAaTHUTHBIE CBOMCTBA M YCTOHYNBOCTH KoMmIuiekcoB Hukens (1),
namtagus (1) u maatuuasrn (11).

Kak n3mensiercs cnocobHocts okucisthes B psaay Ni(OH),-Co(OH),-Fe(OH),. byaer nu
Ni(OH)2 okucnsarcs Ha Bo3ayxe?

B ueM 3akiroyaeTcss npUHIUI TPAHC-BIMSIHUSA, ycTaHOBIEHHBIN .M. UepHsaeBbiM?

4+
KakoBa snexTpoHHas KOHQUrypaus HOHOB D U KaKoe KOOPAMHALMOHHOE YHUCIIO
xapaktepro s naanust (1V) u mnatusas (1V)?

Tema: «Qaements! | B, |1 B rpynn»

1.

KakoBa 3aBUCMMOCTb aTOMHOTO M HOHHOTO PaInyCOB, YHEPIMH HOHU3ALIUU 3JIEMEHTOB
HNOArPYNIBI MEAU OT NMOPSIIKOBOro HoMepa? Kakue CTeneHn OKUCIEHUsI TPOSBIISIOT
Menib, cepeOpo 1 30510T0? KakoBa ycTOHUMBOCTE COeAMHEHUH, 00pa3yeMbIX JaHHBIMU
MeTaJIJIaMH B PA3JIMYHbIX CTENEHSAX OKUCIEeHUsI? CpaBHUTE aTOMHBIE CBOMCTBA
3JIEMEHTOB IJIaBHOM U TOOOYHON MOATPYIIIL.

CpaBHHTE pacpoCTpaHeHHOCTh d-37IEMEHTOB B mpupoie. OMUIINUTE BO3MOXKHBIC
CrocoObI OMyYeHUsI MeIn, cepedpa u 30510Ta. ['/1e HaXOaIT OHU CBOE IPUMEHEHHE?
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CpaBHUTE 3HAYCHHUS CTAHIAPTHBIX JICKTPOIHBIX MOTCHIIMAIOB METAUIOB TIOTPYIIIIBI
MEIU U MICJIOYHBIX MCTAJIJIOB, 4 TAKXKEC UX XI/IMI/I‘-IGCKYIO AKTUBHOCTbB. HO‘-ICMY OHa pe3K0
pa3nuuHa? Kakue peareHThl MOKHO MCTIOJIB30BaTh JIJIsl pACTBOPEHUS MEIH, cepedpa u
30510T1a?

[To 3navyennssiMm AG COOTBETCTBYIOIUX COCIMHEHUI CPAaBHUTE XUMUYECKYIO aKTUBHOCTb
Menu, cepedpa U 30J10Ta 0 OTHOLIEHHUIO K XJIOPY U KUCIOPOLY.

Onuimre CTPYKTYpY OKTad3IpUYECKUX KOMIUJIEKCOB JIByXBaJeHTHOU Meau. Yem
OOBSICHUTH HAJIMUKE B UX CTPYKTYPE TETPAroHAJIbHOTO HCKaxkeHus1? Kakasi B3auMoCBsI3b
CYIIECTBYET MEXKY JIEKTPOHHON KOH(UTypaIueit KOMIUIEKCa U €ro MPOCTPAaHCTBEHHOU

CTPYKTYpOil?
OxapakTepu3yiTe KUCIOTHO-OCHOBHBIE CBOMCTBA OKCH/IAa M THAPOKCHIA TBYXBAJICHTHON

MCIH.

CpaBHHTE POU3BEICHUS PaCTBOPUMOCTH Taiorenn 0B IHal nannbix d- 3;eMEHTOB.
Kak 0OBSICHUTP pa3iuyusi B paCTBOPUMOCTH TaJIOTCHHIOB?

OOBsACHHUTE PA3TUYNE YCTOWIMBOCTH KOMIUIEKCHBIX HOHOB DCly, OBr,, D1, nanHoro
KOMIUIEKCOOOpa30BaTeIs.

OxapakTepu3yiTe yCTOHYUBOCTh U KUCIOTHO-OCHOBHBIC CBOWICTBA OKCHJIOB U TH]I-
poxcunoB DOH u 9,0. CpaauTe ycroiiunBocTh okcuaoB Cu,O, CuO u Ag,0.

Cremnaiite BbIBOJ 0 TepMuueckoil ycroiunBoct DHal u 3,0 Ha ocHoBannu AG 3THX
COEIMHEHUN.

OnuimuTe CTPYKTYPY ¥ CPABHUTE YCTOHYUBOCTh AaMMHHO- M ITAAHOKOMILIIEKCOB O]
HOBAJIGHTHOTO cepebpa.

OxapaKTepmyﬁTe OKHUCIIMTEIbHO-BOCCTAHOBUTEIILHBIE CBOMCTBA COSAMHECHUM ABYX- U
OJTHOBAJICHTHOM MEIH, OTHOBAJICHTHOI'O cepe6pa.

OO®wsicHuTe TOT (akT, 4yTo KoMruiekcbl Au (111) TnamMarHUTHBI 1 UMEIOT TIOCKO-
KBajJpaTHOE cTpoeHue. CpaBHHUTE CTPYKTYPY XiopokomiuiekcoB 30moTa (1) u rmmaTuab

().
KakoBbI KHCIIOTHO-OCHOBHBIC CBOMCTBA OMHAPHBIX coenuHeHwui 3o0moTa (111)?

Ha ocHoOBE 371€KTPOHHOT0 CTPOECHHUS 37IEMEHTOB MOATPYIIIbI [IMHKA, TalTe 0ObSICHEHHE
XapakTepy U3MEHEHUsI aTOMHBIX U HOHHBIX PAINYCOB U TPEX MEPBBIX SHEPTUN
MOHU3ALMU. YKAKUTE XapaKTEPHBIE VIl HUX CTEIIEHU OKHUCIICHHUS.

KaK N3MCHJICTCA XUMHNUYCCKasd aKTUBHOCTDH B pf[)]y OT IIUHKA K pTyTI/I OTHOCHUTCIIBHO
BOJIHBIX PAaCTBOPOB KHUCJIOT U Ienoueil? Kak BIMseT akTUBHOCTh METajlIa Ha COCTaB
IPOAYKTOB BOCCTAHOBJIEHUS KUCIIOT?

Kax m3mMeHseTcss akTHBHOCTD JaHHBIX METAJIJIOB IO OTHOIICHUIO K KUCJIOPOAY cepe‘?



18. Tlo 3nauennsm AG® okcuIoB IUHKA, Kaamust U pTyTH (I1) cpaBHUTE MX TEPMUYECKYIO
YCTOMYMBOCTh. KakoB xapakTep U3MEHEHUSI KUCIOTHO-OCHOBHBIX CBOMCTB JIAHHBIX OKCH-
noB?

19. KakoBbI CIOCOOBI MOTY4YEHUs] OKCHIOB ITMHKA, Kagmus U prytu (11)?

20. CpaBHHTE YCTOMYMBOCTh HUTPATOB ITMHKA, Kagamus u pTtyTH (11). UTo oOpasyercs B
pe3ysbTaTe TEPMHUYECKOTO PA3IIOKEHHS STHX HUTPATOB?

21. OnumuTe CTPYKTYPY U MPOCTPAHCTBEHHYIO KOH(UTYPAITUIO Pa3TMYHBIX KOMILJICKCOB
uHKa, kagmust u pryty (1I). Kak uamensiercst ycToWdMBOCTh XJIOPO- U MOJOKOMILIEK-
COB B psIy UUHK - Kaamuii -pryth (11)?

22. Kakue CBOMCTBA THAPOKCHUJIOB ITMHKA M KaJMUS TTO3BOJISIOT CIENaTh BBIBOJI 00
OTHOCHUTEJIbHON BEJTMYMHE CTEIICHH THIPOJIN3a UX coJiei?

23. CpaBHHTE yCTONYMBOCTH aMMHUHO- U IIHaHOKOMIUTEKcOB kaamus (I1).
24. Kakuie OpOHTAIIH aTOMOB YYaCTBYIOT B 00Pa30BAHHH XMMIUECKOi cBsi3i B Hg,”"

Cd22+? Kakoii wu3 [paHHBIX HOHOB Ooznee ycroWunmB u mnodyemy? Kak
JTUCTIPOTIOPITUOHUPYET HOH H922+ ? Kakue cBoiicTBa - OKHCIUTEIbHBIE WM
BOCCTAHOBHUTEJIBHBIC - IPOSIBIISAIOT COSAMHEHUS Hg22+ ?

25. Kak otHocsiTcs K HarpeBanuto okcuabl prytu (I1) u (1)?

26. Kakne coeqHEHUS pTYTH HAa3bIBAIOT CYJIEMOH, KAIOMEIbI0, KHHOBapbhio? KakoBbI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE BO3MOKHOCTH KaJIOMEIH?

Ilpumepnulit Komnaekm 3a0anuii 011 KOHMPOJIAbHHIX PAdOm

Tema: «OcHOBHbIE MOHATHS M 3aKOHbI XUMHH. OCHOBHBbIE KJIACCHI

HEOPraHu4ecKux
COEMHEHHIT»
Bapuant Nel
1. Omnpenenute SKBUBAIICHTHI 3JIEMEHTOB B UX okcuaax: Rb,O, MgO, Cr,03, SOs.
2. Ir HekoToporo merasia coenuusiercs ¢ 8,89r 6poma u ¢ 1,78r cepsl. Halinure sxBuBa-

JICHTHBIC MaCChI 6p0Ma n Me, 3Hasd, 4YTO S3KBUBAJICHTHAA MacCCa CCPbI 16,0F/MOHL.

3. Hanummre ypaBHeHUs peakilfii, COOTBETCTBYIOIIHUX CIETYIOIIEH cXeMe:
SiO,+C Ca HCI 02 Ca3(P0O4)2
Caz(P0Oy),2 1200° C A t°C B C D E
4, Hanummre rpaduueckue popMyinsl coeuHEeHUH U naiTe nx Ha3zBanus: HyOy, SnOy,

H3PO4, H23203, (CUOH)2C03, NaH,AsO,.

5. Kaxkoit 00beM kucioposa cienyeT 100aBuTh K M3 Bo3nyxa (21% O3), uToOBI comeprka-
HUE B HEM KHUCIJIOPOAA MOBBICUIIOCH 110 25%.

6. Omnpenenure GopMyily OJHOTO U3 KPUCTAJUIOTUAPATOB Cyib(aTa HATPHs, €CIM €ro Macca
IIPU MOJIHOM 00€3BOKMBAaHUM YMEHbIINIach Ha 47%.



7. Hanwmure hopMysisl CoJIei, COOTBETCTBYIOIIMX CIIEAYIOIIUM ABOMHBIM okcuaam: PbyOs
u Pb30,4. HazoBure ux.

Bapuant Ne2
1. Omnpenenute SKBUBANICHTHBIC Macchl coeaunenuii: Fe;03, KH,PO4, Cr(OH)s3, H,Si0s.
2. Omnpenennure Maccy cepbl, 00pa3yIoIIEiCs MPU B3aUMOACHCTBUH CEPOBOAOPOIA KOJTNYE-

cTBOM BemecTBa skBuBajienTta 0,01moib ¢ n30bpITKOM KoHIeHTpupoBanHoi# HNO;
3. Hanumure ypaBHeHUS peakuuid, COOTBETCTBYIOLIUX CICAYIOIIEH CXeMe:

FEz(SO4)3 —p Xy —P FeCl, —p» Xo —P Fes04 4—X3 —» F62(804)3
4. CocraBbTe GopMyIibl (AMIUPHUECKUE TpaduIecKre) BCeX BOZMOXKHBIX COJIel 00pa3o-
BAaHHBIX THJPOKCUIOM MAarHUs U XpPOMOBOM KHUCIIOTOM. JlaiiTe HA3BaHMS COJISM.

5. K 50mn cmecu B 2-x okcugax yraepoja godasmwiu 100Mi1 kuciopoaa U mogoxrin. B
pe3yabpTaTe peakiuu oomui 00beM razoB ymenbinuics Ha 10%. Bece 00bemMbl ra30B U3MEPSIIUCH
NIPU OJTMHAKOBBIX yCIOoBUsX. Onpenennte 00beMHBINA COCTaB UCXOIHBIN CMECH.

6. [Ipu TepmuueckoM pasnioxkeHnu okcuaa Mapranua (I1V), B3sroro maccoii 0,435, Bble-
JIWJICS KHCIIOPOJT M 00pa30oBaics Apyrou okcu Mapranma maccoit 0,382r. Kakosa ¢popmyiia
3TOr0 OKcuaa?

7. qTO HA3bIBAIOT D KBUBAJICHTOM BCHICCTBa? HpI/I KaKOM YCJIOBI/II/I OKBHUBAJICHT UICHTUYCH
caMOM YacTHIle BerecTsa’?

Tema: «Ctpoenune atoma. Ilepuoanyecknii 3aK0H M NEPHOAMYECKAS CHCTEMA
xummnuyeckux 3aemMeHToB I.1. MenaeneeBa»

Bapuant Nel
1. UTo Ha3bpIBaIOT MPUHIUIIOM HEONPEAEIEHHOCTH U COOTHOLIEHUEM HEONPEACIEHHOCTH.
2. Jlst ckonbkux AO cymma N+l1=8? EcTb 1iu Takue opOUTaIH y 3JIEMEHTOB IEPUOANICCKON

CHCTEeMbI? ATOMBI, KAKHX 3JIEMEHTOB UMEIOT HanOoIblliee 3HAYCHHE CyMMbI N+1?
-2
3. Harmiwre snextporHo-Tpadudeckue Gopmyisr: Cr, Cl+°, Te?, Tb.

4. Hanummre snekTpoHHbIe GOPMYIIBI €11le HEOTKPBITHIX eMeHToB Nel108, Nel13 u yxka-
KUTE, KAKOE MECTO OHH 3alMYT B MIEPUOJUYECKOM CUCTEME.

5. CxopocTb JBUKEHUS AJIEKTPOHA 10 IIepBOoi 60poBckoii opouTe paBHa 2187 km/c. Eciu
MOTPEITHOCTH B ONPEJIEIICHHH CKOPOCTH paBHA | KM/c, TO KaKoil OyAET Mpu STOM MOTPEITHOCTD B
orpezieNIieHn KoopanHaTel? CpaBHHUTE €€ CO 3HAYeHUEM paanyca OpOUTEHI.

6. ITosicanTe IMPUYUHY pa3jindus B BEJIMUYWHAX HOHHBIX PAANyCOB IJIA U303JICKTPOHHBIX

nonos; 1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg®"); 0,57(AI*")

7. O0BsicHUTE 0CO00 HU3KYIO YCTOMYMBOCTDh COSTMHEHUN P-2JIEMEHTOB O-TIEpHO/ia B BBIC-
mreit C.O.

Bapuant Ne2
1. [IpruMeHUMO 71 TIOHATHE TPACKTOPUH JBHKEHUS K MUKpouyacTuiiam? Yem »To onpeaesns-

€TCS U KaKOe IIOHATHE €TI0 3aMCHSCT?



2. YKaKUTe 3HAUCHUE KBAHTOBBIX YHCEJ JIJISl BHEITHUX JICKTPOHOB B aTOMaX 3JIEMEHTOB C
nopsiAKOBBIM HOMepoMm 11, 14, 20, 23, 33.

+2 o2

3. Hanwmure snekrponHo-rpaduueckue Gopmyisr: Pd, Zr', S

4. Ha ocHOBaHUM y4eHHs O CTPOSHUH aTOMa OOBSICHUTE, TOYEMY SHEPTETHUESCKHI S-
HOJYPOBEHb BKJIIOYAET OJHY OPOUTAJIb, P-TIOAYPOBEHD - TpH, d-110ypOBEHb - ISTH U f-
MIOJTyPOBEHbB - CEMb. YKKHUTE MAX YKCIIO AJIEKTPOHOB HA 3TUX MOYyPOBHSX.

5. Yemy paBHa 1eOpOMIeBCKast ITMHA BOJIHBI JICKTPOHA, JIBHIKYIIIETOCS CO CKOPOCTHIO: a)
6-10° m/c; 0) 2187 xm/c?

6. DHeprusi MOHU3ALKUU TTPH TIOCIISI0OBATEIIHHOM OTPBIBE 3JIEKTPOHA 0T aroMoB M(Q cocTas-
nset: E1=733, E;=1447 u E3=7718 x/[)x/Moib. Uem 00BsCHUTD pe3koe Bo3pacTtanue Es?

7. Kakyto cTpykTypy A0mKkeH uMeTh BocbMoi niepuoa? [1oBTopsieT v OH MOJHOCTHIO
cenpMoit nepuo?

Tema: «XuMu4eckasi CBA3b»
Bapuant Nel
1. Uem 00BsACHUTH HEBO3MOXKHOCTh 00pazoBaHust 100% MOHHOM CBSI3M U YeMy PUMEPHO

paBHa O0JIs1 KOBAJICHTHOCTHU B Hanbosee NOHHBIX 6I/IHaprIX CO@I[I/IHCHI/IHX?

2. YcTaHOBHTE IPOCTPAHCTBEHHYIO CTPYKTYPY CICIYIOIIMX MOJIEKYJI U HOHOB, OIPEICITHB
opOUTAIN TIEHTpATbHOTO aToMa U ux tun ruopuausanuu: NF3, NO,', PHs, PO43'.

3. Kak no/mKkHBI MEHSTHCS 3HaYeHHE MOMEHTOB JTUTIOJCH MoJieky B psaay: a) CIF-BrF-1F; 6)
NH3-PH3-AsH3?

4. [TonsipuzyemocTh Kakoro u3 HOHOB Oouibine: F umm Br, S% i Te?, CI wmm I'? O6wsic-
HUTE NIPUYHHY.

5. T ga NaF=997°C, MgF,=1398°C, AlF;=1040°C, SiF,4=-90°C, PF5=-94°C, SFs=-56°C.
OOBsACHUTH HAOTIOAaEMYIO 3aBUCUMOCTh. OOBSICHUTE pe3koe pasiauuune Trur. AlF; u SiFy
CUHMTAs, YTO TOJISIPHOCTH CBSI3M paBHOMEpHO yMmeHbInaercst oT NaF k SFe.

6. Yem 00BICHUTH 3HAYUTEIILHO 00Jtee BbICOKHE T1ur. M TK. BOABI M IJIABUKOBOM KHUCIOTHI
110 CPAaBHEHUIO C TEMU, KOTOPBIE TOJKHBI COOTBETCTBOBATh X MOJISIPHBIM Maccam?

7. DNeKTpUUECKUit MOMEHT AMIOIS MOJIeKyibl HyS paBen

0,31'10'29KH-M, a HZSe-0,08~0'29KJ1~M. Onpenennre, Kak OTHOCATCS JUTHHBI JIUITONCH 00eHX
MOJIEKYII.
Bapuant Ne2
1. [ToueMy npu HaJIMYMK OJHOMN CBSA3H MEXAY aTOMaMHU OHA MOKET OBITh TOJIBKO O-

cBs3bto? [Ipu kakux ycnoBusix oOpazyercst m- U 0-CBSI3U?

2. Ckounbko cBsi3eit y atoma cepbl B Mosiekyiie SO,Cly, y yriepoaa B mosekyiae COCl,; kak
9TO COTJIACYEeTCsI C TUIIOM THOPHAN3aIum?

3. Kakas mosekyna MoskeT cymectBoBath u mouemy? ClF3, FCls, Brls, 1Brs.



4, Kaxk n3mensiercs mossipusyroiiee 1eicTBHE HOHOB S-3JIEMEHTOB BTOPOH rpytiibl o M( k
Ba u moueMy 3T0 NPUBOAUT K MOBBIILICHUIO TEPMUYECKOH YCTOHYNBOCTH MX KapOOHATOB B TOU
K€ M0CJIEe10BATEIbHOCTH?

5. Tx. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHuTe IPUUNHBI U3MCHEHHUS ITOM
BEJIUYUHEL.

6. Kakoe coenunenne 6omee repmuuecku ycroiiunbo? PhCO;z mimun CaCOg; PbCly nim
PbBI’4.
7. Paccunraiite a¢pextuBHbIN paanyc noHa Na B kpucramie NaF, eciu koHcTaHTa pemier-

KM ero paBHa 2,31 1070y, panuyc uona F paBeH 1,33-10% m.

Tema: «CkopocTh XMMHMYECKHX peaknuid. XHMHYecKOoe paBHOBecHe.
JHepPreTuKa ¥ HaNpPaBJIeHHOCTh XUMHYECKHX IPOLECCOB»

Bapuant Nel
1. Jluxpomat aMMOHHUS [IPH HarPEBAHUU PA3JIaraeTcs 1Mo peaKiuu:

(N H4)2CI’207(T):N2T(F) + 4H20(F) +CF203(T) AH® x p =-503 xIx
CKOJIBKO 3HEPTuM BBIICIHUIIOCH MPH PA3JIOKEHUH HEKOTOPOW MOPIHMH JAUXpOMATa
aMMOHWUSI, €CJIM Macca TBEPJOro octatka Ha 10r MeHbIIIe MacChl UCXOIHOTO BEIIECTRA.
2. Ouranbnus oopazoBanus HyO,(T) U3 npocthix BemiecTs paBHa - 136,1 k/[x/Monb, 3H-

TaJBINS TUCCOIUAIIMY Ta3000pa3HbIX BOJIOPO/Ia U KUCIOPOa COOTBETCTBEHHO paBHBI 432, 490
kJ>x/mMonb. Berancnure snepruto csizu O-H B mepokcuie Boiopoa, MpuHsB dHEPTUI0 cBsizu O-
O pasnoii - 138,07 kJ>x/MOb.

3. Onpenemure AH98 1 AU cuctemsr: 4NH3(r) + 302(r) = 2N2(T) + 6H20(Kk)

4. ITpu Temneparype 100°C ckopocTh 0/1HOM peakuuu B 2 paza 60blIe CKOPOCTH BTOPOH.
TemnepaTypHblil KO3((HULHEHT CKOPOCTH NEPBON PEAKINM paBeH - 2, BTopoi - 4. Ilpu kakoi
TEMIIEPATYpe CKOPOCTH 00EUX PeaKI1il BBIpaBHUBAIOTCS?

5. Kak u3meHuTcs naBineHue B cucTeMe nepBoHavaibHo coaepskaiieit HBr u Oy, ecnu k Mo-
MeHTy HacTyruieHus: paBHoBecus: 4HBI(T) + Oy(T) = 2H0(r) + 2Bry(r)  mpopearuposaio 10%
MCXOJIHOTO KOJTMYECTBA KUCIOPOa, a paBHOBECHBIE KOHIIeHTparuu [HBr]=0,6 Moms/m;
[0,]=0,36 momb/1?

6. Bo ckonpko pa3 ciaeayer yBenMUUTh KOHIIEHTPALMIO BelnlecTBa By B cucteme:

2A2( r) + BQ(F) = 2A2B(F)
YroObl Mpu YMEHBIIEHUH KOHIIEHTpAaLUHU BemecTBa Ay B 4 pa3a CKOPOCTh MPSIMOM
peaKkuuu He U3MEHUIach?
7. Jlns Hexkotopoit peakuuu AG°>0. Kakne 13 npuBeIeHHBIX YTBEPKIACHUN IPABUIIbHBI:

a) Kk >1; 6) k<l; B) B paBHOBECHOIl cMecH MpeoOIaaoT MPOIYKThl PEaKLUu; T') B
PaBHOBECHOM CMeCH Mpeo0IaaroT UCXOIHBIC BEIIecTBa?
Bapuant Ne2
1. [Ipu BoccTanoBnenuu 80r okcuaa xene3a(3) amoMuHueM Boiaenures 426,3 kJx rema.

ITpu cropanuu 5,4 r MeTaUINYECKOTO aOMUHUA BbiaenuTcs 167,3 k/x termna. Ha ocHoBanun



ATHX JIaHHBIX, UCTIONB3Ys 3aK0H [ ecca, BRIUMCINTE SHEpreTHdecKuid 3 deKT npu oopazoBanuu 1
MOJIb OKcHa xkemne3a(3).

2. AH® 5, MgO(k) n CO,(r) cooTBeTcTBEeHHO paBHa- 601,8 1 -393,5 x/{x/mouns. Temnora
paznoxenus MgCoz va MgO u CO, IH=100,7 xJ>x/Mob. Vcrionb3ys 3TH JaHHBIC, HAMAUTE
terioTy oopaszoBanust MgCO; 13 311eMEeHTOB.

4. Borurciauts TemmneparypHblii Ko3QOUIIMEHT CKOPOCTH PEAKIMH, €CTH KOHCTaHTa CKOPO-
cru ee ipu 100°C cocrasisier 6:107, a mpu 150°C -7,2:1072

5. Jlyst Toro uyToOBI yBeMuuThb B 216 1 256 pa3 ckopocTs peakuuu cuate3a NH3, Bo ckoiib-
KO pa3 HaJl0 MOBBICUTH B NIEPBOM Cilydyae KoHLeHTpauuto Hy, a Bo Bropom naenenue? Kak
M3MEHHUTCS CKOPOCTh peakluu Ipy yBelIndeHuu nasieHus 10 paz?

6. Cucrema C(rpadut) +CO2(r) =2CO(r) AH°® =172,5 x/Ix

Haxonutcs B paBHOBecuu. YKa3arh: a) Kak u3MeHuTcs cojepxkanue CO B cucreme
npu ToBbIIeHMH U W mpu HeusMeHHOM JaBieHuH? C yBeIMYEHUEM JaBICHHS MPH
HEU3MEHHOU Temmeparype? 0) MI3MEeHUTCS U K p MPU TOBBIIIICHUH OOIIETO JABJICHUS U
HensmeHHou t? Ilpu yBenmuenun t? Ilpu BBeneHuu B cuctemy karainuzaropa? OTer
000CHOBATb.

7. Xumunyeckoe paBHoBecue peakiuu A(r) + B(r) = C(r) + (1)

Y CTaHOBHTH MPH CIEIYIOMKUX KOHIEHTpanusx: (A) = 6monb/i, (B) = 2mouns/1, (C) =
4monb/n, (1) = 3mons/n. B paBHOBecHYt0 cucteMy n00aBuin 4 MoJib/1 BemiecTsa B. Bol-
YHCIIUTH HOBBIE PAaBHOBECHBIE KOHIIEHTPAIIH BEIIECTB.

Tema: «PacrBopbl. Teopus 3/1€KTPOIUTHYECKON TUCCOLMALIAN»
Bapuant Nel
1. PactBop comepxut 0,1mons CaCl, u 0,1monb AlCI; B 211 pactBopa. KakoBa MossipHas

koHuenTpanus nona Cl™ B pactsope?

2. pH 1:10°° H pactBOpa c1a60ro 0HOKHCIOTHOrO OCHOBAHHS paBeH 9. Beramcinre KoH-
CTaHTY AMCCOLMAIIMY OCHOBAHMSI.

3. VYkazarh, He IPOU3BO/IS BBIYUCICHUH, B KAKOM U3 paCTBOPOB JABYX COJIEH paBHOW KOH-
neHTpanuu pH 6omnpine unu menbie. OTBeT 000CHYHTE UCXOASI U3 3aKOHOMEPHOCTH M3MEHEHUS
KHCIIOTHO-OCHOBHBIX CBOMCTB 3nekTponuToB: KoSe u Ky Te; NagPO4 u NagHPO,.

4, Haitnure crenens ruaponusa cojield u 3HaueHue pH 11 ux pacTBOpOB KOHUEHTPALIMU

0.1momns/m: NH4Br, KCIO, HCOONa.
5. ITPAQ,Cr,07 , ipu 25°C paBHO 2:107. Breimamaer mu ocanok AgoCr,07 pu cMemBanuu

paBHBIX 006eMOB 0,05 pactBopoB AGNO3 u K,Cr,07? CTenieHb TUCCOMAIIN 3THX
AMEKTPOSIUTOB paBHa 90%.

6. Boerauciuts a u (H+) B 0,3M pacTBOpe yKCYCHOM KHUCITOTHI (K=1,8-10'5). Kaxue 3nauenust
MPUMYT TH BEITWYUHBI 1TOcie no0aBiaeHus K 171 pactBopa kuciotsl 0,2moms CH3;COONa?
Koaddunuent akrusnoctu nonos f{CH3;COO") =0,7.

7. Cpasuuts pactBopumocts POCl, u Pbly, Be(OH), u Ca(OH),. OtBeT 060CHYITE HCXOMIS
U3 MOJISIPU3AI[MOHHBIX TIPEICTaBICHUIA.



Bapuant Ne2
1. PactBop conepxkut 0,1moib - sxkBuBanienToB (NH4)3PO4 B 200Mi1 pacTBopa. Kakosa mo-

napHas konuenTpanus nonos NHy* B pactsope?
2. Borunciute pH 0,001H pacTBOpa cepHOIl KUCIIOTHI.

3. VYka3arb, He IPOU3BOAS BBIUNCIECHUN, B KAKOM U3 PACTBOPOB JBYX COJIEM paBHOW KOH-
nentpanuu pH 6onbie i Mensie. OTBET 000CHYHTE NCXO/ U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCJIOTHO-OCHOBHBIX cBOMCTB 3s1ekTpoautoB: NaHCO3; u Na,ClO3; NaClos u NaClO.

4. Kakune BeMuuHBI SBISAIOTCA KOJIMYECTBEHHON XapaKTEpPUCTUKON ITpoLiecca dIIEKTPOIIH -
THYecKou aucconuanuu? Jlaiire ux onpenenenue. Kakyro U3 HUX U IoueMy Ha3bIBAIOT
MOCTOSTHHOW BEJTMYUHOM?

5. Hatigure crenens ruaposmsa NalOz u NalO B pactBopax konnentparuu 0,1 Mo/, 13

MOJIyYEHHBIX JAHHBIX CJEJAalTe BHIBOJ O CPABHUTEIBHON CUJIE KMCIOT, 00pa30BaBLIMX ITH COJIH.
Kn(HIO3)=1.6:10" ; Kn(HIO)=2.3-10"".

6. Bremamaer iu BaSO, npu 1o6aBneHnn pacTBopa CepHON KUCIOTH 00beMoM 100MiT mpu
koHieHTpaiuu 0,2Moib/11. K pactBopy BaCl, Toro sxe oobeMa, eciii MoJIsipHast KOHIICHTPAIUS
HKBUBAJIEHTA 3TOr0 pacTBopa paBHa 0,2Moib/11.? Byaer nu 1o6aBieHHOE KOJTMYECTBO CEPHOM
KHUCIIOTHI 9KBUBAJICHTHBIM WU U30BITOUHBIM?

7. Cronbko Mois NH,Cl cnenyer no6asuts x 111 0,1M pacteopa NH,OH(K=1,8-10) mwis

TOr0, 4T0OBI KOHIIEHTpauus HoHoB OH™ cTana yucnenHo pasHa Ka? YcinoBHo npumem
+
f(NH4")=1.

Tema: «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH U JJIEKTPOXUMHUYECKHE
npouecchbn
Bapuant Nel
1. 3aKOHYMTH COCTABIIEHUE YPABHEHMSI PEAKIIMU U 110100paTh KOAPPHUIHUEHTH! MpoCcTeHIINM

cnocobom: SO,+H3AsO4+H,0—H3ASO3+...

2. Hanummre ypaBHeHUs! peakiuii 1 1o100path KO3QGUIMEHTHI 2JIEKTPOHHO-MOHHBIM Me-
TOIOM. MnSO4+(NH4)QSZOg+HZO—>HMnO4+...; H,0,+Ca0OCl—

3. CocTaBuTh B MOJIEKYJISIPHOM (pOpME ypaBHEHHE PEaKIUu: [Fe(CN)s]*
+H,0,—[Fe(CN)6]*+0,
4. YeMy paBHa MOJISIpHAsi Macca SKBUBAJIEHTA ITEPMaHTraHaTa Kajlus KaK OKMCIUTEINS, €CITU

3TO BEIIECTBO B MPOIECCE PEaKIMK BOCCTaHABNIUBaETCs: a) 10 cynbdara mapranua (II) 6) mo
JTUOKCHIa MapraHiia B) 1o Manranara kanus KoMnO,4?

5. Byner nu paboTath raJbBaHMUYECKHUI 37IEMEHT, COCTOSIIEH U3 BOJOPOIHBIX 3JIEKTPOJIOB,
norpyskennsix B 1 u 0,11 pactBopsl KOH mipu 25°C, eciu kaxyIuast CTeneHb AUCCONUAINH
pactBopoB KOH cootBercTBeHHO paBHbI 77 11 91%?

6. TanpBannyeckuii DJIeMEHT

(-)2Cr/2Cr3+ | H,S04 | (Pb) 3Ha/6H" (+)
00pa3oBaBIICHCS TIPH KOPPO3UU XPOMa, OTIATHHOTO CO CBHUHIIOM, J1a€T TOK CHUJION OA.



Kakas Macca xpoMa OKHCIIUTCS M CKOJIBKO JTUTPOB BOJOPOJIa BRIIEIHUTCS 32 55¢ pabOThI
3TOro djieMeHTa?
7. MenHblil KyJIOHOMETP COSAMHEH TTOCICIOBATEIHHO € AIEKTPOIN3EPOM, B KOTOPOM UICT

anektposin3 BogHoro pactBopa AGNO3 Ha yrOBHBIX JEKTPOAax (IaiTe MOTHYIO0 CXeMY
nporieccoB, mpoucxoninmx npu snekrponanse AgNO;). Ha kaToze B KylIoHOMETpE BBIIECTUIOCH
192r menu, a B anexTpoausepe 450r cepedpa. Onpenenute BbIXOA IO TOKY B 3JIEKTPOIH3EPE.
Kakoii 00beM 3aiiMeT BBIIEIUBIIHIACS KUCIOPOI, €CIIH 3TOT 00beM usmepuTth 1ipu 10°C u
nasiennu 9730311a?

Bapuant Ne2
1. 3aKOHUYUTH COCTABJICHHE YPaBHEHUS PEaKUU U MoA00paTh KO3 HUIUEHTH IPOCTEHIINM

criocooom: HySO4+KI+KCIO;—KCl+1s...

2. Hanwumre ypaBHeHHs peakiuii v mogo0path K03 GUIMEHTHI 3JIeKTPOHHO-HOHHBIM Me-
togoM: HySO4+H,S+KMNn0O4—S+...; HNOs+FeS,—

3. CoctaBuTth B MosekysipHoi hopme ypaBHeHue peakuuu: NoHg+lo—No+I.

4, Kakyro maccy amoMuHAS MOKHO OKHCIUTE ¢ momoisio 0,11 0,250 K,Cr,07 o peakiuu
A|+chr207+H2804—>A12(SO4)3+CFQ(SO4)3+KzSO4+H20.

5. BJIC ranbBannveckoii menu (-)Ag/AgNO; 0,0058 /a=98% | | Ag/x
H/0=85%/AgNO3(+)=0,085B. Onpenenure KOHIEHTPALUIO IEKTPOJIUTA TPH MOJIOKHUTEITHHOM
ANIEKTPOJE, ecii K03 (PUIIMEHThl aKTUBHOCTH MOHA cepedpa B pacTBopax AgNO; mpu
OTPHULATENIBHOM U NTOJIOKUTEIBLHOM 351eKTpoae paBHbl 0,945 u 0,750.

6. ITpu paboTe ranbBaHUYECKOTO JIEMEHTa

(-) 4A1/4A1 | H0, Oz | (Cr) 120H/6H,0, 30; (+)
oOpa3oBaBIIErocs MPU KOPPO3UHU AITIOMHUHMS, KOTOPbII HAXOAUTCS B KOHTAKTE C XPO-
MoM, 3a 1muH 20c ero paboThl Ha XpOMOBOM KaTojie BocctaHoBMII0Ch 0,03411 Kuciopoa.
Omnpenenure, HACKOIBKO YMEHBIINIACh IPU ATOM Macca aJlOMHHHEBOTO 2JIEKTpOJa
Y Y€MY paBHA CHJIa TOKA, IPOTEKILEro N0 BHEIIHEH 1IENN raJIbBAHUYECKOTO 2JIEMEHTA.
7. Yepes cepeOpsHbIi KyJIOHOMETP MPOITyCKalld TOK B TeueHHe 34. AMIEpMeTp MoKa3bIBal

cuity Toka paBHy0 0,9A. Haiitn % morpenrHocTy, 1aBaeMblii aMIiepMeTpOM, €CITH 3a 3TO BpeMs
B KYJIOHOMETpE Ha KaToe BeIIeauiIoch 12,321 cepebdpa.

Tema: «KoMIuiekcHbIe COeTMHEHUS»
Bapuant Nel
1. HasBatb komiuiekcubie coequnenus: Ba[Cu(C,04)2], [Co(NH3)2(en)(Cly)]Cl,

[PtCI,][AUCI4].

2. Hanwucates ¢popmynsl: a) rerpaitononnaat(l) nuaaus™); 6) xmopun 6pomMaTeTpaaMMu-
HakBaxpoma(l1l); B) TppaMMHUHXJIOPOTUHUTPOKOOATIBT.

3. MoxHO 11 ocaguTh HoHbl Ni*+ 13 pactBopa K3[Ni(CN)4] o6vemom 11 u C=0,1
MoJb/mutp, coaepxaiiero 0,2 mosib KCN(a=80%), eciu 100aBUTH 10™*momn cynabhuaa
ammonus? [Ipu kakoi MT KOHIICHTPAIIUH CYJIb(HUIa aMMOHUS HAYHET BhINAaTh 0Ca0K?
(IIP(NiS)=2:10"%).



4, OrmpenenuTe THI THOPUIU3ALUH B CICAYIOIIMX KOMIUIEKCAX, a TaK XKe H300pa3nuTe ux
reomerpuueckyto popmyny: [AuCly] ; [PtCls]” .Uemy paBHBI HX MarHUTHBIE MOMEHTBI?

5. JIist OCaskICHHSI XJIOPUA-HOHOB, COCTABJISIOIINX BHEIIHIOK c(hepy KOMIIEKCHOIO CO-
enunenus, u3 100ma 0,02m pactBopa coenunenust CrCls-5H,0 nmotpe6oBanocs 20Mia

0,2m pactBopa AgNOs. Ilo pesynapTaram 3TOTO OMNBITA COCTaBHTE KOOPAHHANMOHHYIO
bopMyy COeTMHEHHUS U HA30BUTE €TO.
3+
6. C nuranamu cj1aboro WM CUIBHOTO Ot KOMIUTEKChl Co " SIBISIOTCS CUIIbHBIMU

2 .
OKHCIIUTENAMH, a Komruiekcsl Co™ MPOSIBIISIIOT BOCCTAHOBUTENBbHBIE cBoiicTBa? Kak
310 00BsicHseT TKII?

Bapuant Ne2
1. HasBats komiuiekcubie coequaenus: Na[Zn(OH)4], [Ni(H20)6](NO3)2, [Co(En)3(NO3)s].

2. Hanmcate ¢popmynsr: a) ammunanentanuanopeppar(Il) natpus; 6) nuruapokcoreTpa-
xnopormiatunar (IV) ammonust.

3. K 0,2m NiSO, no6asmmm pasabiii 06bem 2M NHs, Borauciuts [Ni]*+, ecinu cantars 4to B
pactBope obpasyercst komruiekcHbIit non [Ni(NHs)s]*+.

4- . 4-
4. B xomrutekcax [CO(NO2)g]™ u [Ni(CNS)s]™ muranasl 001a1at0T CHIILHBIM MTOJIEM.
CocTraBbTe SHEPrETHUECKYIO cXemMy oOpa3oBaHus cBs3eit (Mmeton BC) B 3TUX KOMIUIEKCax U
YKa)XUTE€ MarHUTHBIE CBOWCTBA KOMILIIEKCOB.

5. Onpenennure KOOPAMHAIMOHHOE YHCIIO (X): [Fe”Fx]'(X'Z); [Fe”CIx]'(X'Z).
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6. Kaxkas snexkrpornas koudwurypanus, d” wiu d', naet 6onbiiee 3Hauenue Ecy st
OKTadJpUUECKUX BHICOKOCITMHOBBIX U HU3KOCITHHOBBIX KOMIUIEKCOB?

Tema: «aementsl VIIA, VIA, VA rpynm»

Bapuant Nel
1. DkcnepuMeHTanbHO yetaHosieHo, uto KCIO, pasnaraercs okono 400°C, HCIO4 u Cl,07

IIpY HarpeBaHWU B3pBIBAtOTCS, pa3baBieHHbie pacTBopsl HCIO, BriomHe ctabunbHbL. [TokaxuTte
CTPYKTYpY 3TUX coequHeHni. Kak MOKHO OOBACHUTH pa3inyue B UX yCTOWYMBOCTH?

2. OOBACHUTD pa3IUYHBIA XapaKTep B3aUMOJICHCTBUS TaJIOTEHUI0B IIEIOUYHBIX METAJJIOB C
H,S04 (kon11.). Hancath ypaBHEHUS peakiuii.

3. 3akoHUNTE ypaBHEHUsI peakuuid. PaccraBbTe K03 (HULIMEHTH HOHHOAJIEKTPOHHBIM
METOJIOM.

a) H2S0,4 + Cl, + H,O — I‘) Se+Cl, + H,O —

6) CaOCl, + NaBr + H,O — }1) Kl + H,SO5 —

B) SO, + NalO3; + H,O — e) Sb,0O3 + Bry + KOH —
4. CpaBHHUTE CTPOEHHE KPUCTAILIOB KUCIOPO/a, CEPBI, CEIEHa, TEJUTypa U nosoHus. Kak
U3MEHSFOTCSI TEMIIePaTyphI [UIABJICHUS U KUIICHUS B 3TOM psiny? Uem 310 00bsicHsiercs? Kakue
N3 MCPCUUCIICHHBIX MPOCTBIX BCHICCTB OTHOCATCS K AUIJICKTPUKAM, d KAKHC - K I10-

JyIPOBOJAHUKAM?



5. [TocTpotite rpadguk 3aBUCUMOCTH OT MOPSAKOBOTO HOMEpPA aTOMHOTO pajinyca, IIePBOM
SHEPIrUH HOHU3ALMU U CPOJACTBA K MIEKTPOHY I aTOMOB P-2J1€MEHTOB VI rpynmsl.

6. Onummure CTPYKTYphl OKCUIOB P-3JIEMEHTOB V TPYMIIbI B MSATHBAJICHTHOM COCTOSIHUU,
CBSI3H, YCTOMYMBOCTh, OKHCIUTEIIbHO-BOCCTAHOBUTEIILHBIC CBOMCTBA M KUCIOTHYIO (DYHKIIHIO.

7. IIpuBenuTe npUMepsl peakiyi, WUTFOCTPUPYIOLINE OKUCIUTENbHBIE,
BOCCTaHOBUTEJIbHBIE CBOWCTBA, a TAKXKE IPUMEPHI JUcTporiopiuoHupoBanus nona NOy
(OKaKUTE CTPYKTYPY @aHUOHA, CBSI3H, YCTOMUNBOCTH).

Bapuant Ne2
1. N3006pa3ute anekTpoHHBIE GOPMYIIBI CTPOCHUS MOJIeKYN propa, hropoBOIOpOAa,

dropuna xanus. Kak oOpa3yercs CBsI3b B MOJIEKYJIaX 3TUX BEILECTB?

2. CocraBbTe ypaBHEHUS XUMUYECKUX PEAKIIMA, TOKA3bIBAIOLINE B3aUMOICUCTBHUE JINTUSI C
XJIOPOM, MOPOLIKA jKeJie3a C XJIOPOM, B3aUMOJIEHCTBHE XJI0pa ¢ BOAON U rOpSYUM pacTBOPOM

IIETI0YH.
3. 3aKOHUYNTE YpaBHEHMsI peaKUUil U YpaBHINTE HOHHO-3JIEKTPOHHBIM METOIOM:

a) SeO, + H,0O + SO, — F) Na,S,03 + H2504(K0HL{.) —

6) Al,Se;+ HCI(P336) — n) A1Cl3 + H,S + H,O —

B) KO; + CO; —
4. Berancnure maccoByro goio (%) KCIOs, eciu 6,5 T pactBopa, pearupyst ¢ u3osrtkom Kl

B CEpHOKHCIIOM pacTBope, oopasyet 0,635 r ifona.

5. [IpuBenuTe mpuMeEpsI peakyii, B KOTOPBIX CEPA UTPAET POJIb COOTBETCTBEHHO
OKHMCIUTENS U BoccTaHOBUTENA. OOBSCHUTE BO3MOKHOCTD UX MPOTEKaHMS, UCIIOJIb3Ysl 3HAUEHUS
E°298 nonypeakuumii. KakoBsl ycioBus, 61aronpusTCTBYIOLINE PEAKIIUN AUCIPOIIOP-
LIMOHUPOBAHMS HEMETAJIIOB?

6. I[Io  yMeHBUIEHHIO TEPMUUECKOHN yCTOMUMBOCTH O€3BOAHBIE HUTPATHI(")
pacroiararoTCs B CICAYIOLUN Psijl: HUTPATHI IIEIOYHBIX METAIIIIOB (575-6750C), HUTPATHI
Ie0YHO3eMenbHbIX MeTamios(575-560°C), murparst Co (II), Ni (1), Cu (11); Zn (11) (270-
35OOC), Be (1250C), Cr (IIT) (50°C), HNO3 (Ha cBety npu 0ObIYHBIX ycIOBUSX). Kak MOXHO
00BSCHUTH MaJIeHue YCTOMUMBOCTH B YKa3aHHOM psLy?

7. Omnumure ctpyktypy NH20H 1 N3, ocHOBHBIE CBOICTBA, CIIOCOOHOCTH K aCCOLIUAINH
MOJIEKYJI, CAMOMOHM3AIINY, K B3aumozencTBuio ¢ HyO u kucinotamu, K IposIBICHUIO OKUC-
JIMTEIHHBIX U BOCCTAHOBUTEIIHHBIX CBOWCTB. [IpHBeInTE ypaBHEHUS PEAKITHiA.

Tema: «uaements! IVA - A rpynm»
Bapuant Nel
1. B okcocoenuuenusix 6opa (I11) cpennee mexbsaepHoe paccTosiHue dg0 B TPEYTOJIBHBIX

ctpykrypax (BO3) paBuo 0,136 uMm, a B TeTpasapuueckux (BOy) - 0,148 um. Kak 00bsicHUTH
paznuurie dg0 B cTpykTypHBIX eaunniiax (BO3) u (BO4)? Onumiure CTpoeHre MOJIEKYITbI
H3BO3 u xpucramioB 6opHoi KucIoThl. B ueM ocobennoctn nonuzanuun H3BO3 B BogHBIX
pactBopax? KakoBa ux cumna?



2. Omnumute ctpoenue terparagorenuioB C. Kak nm3mensitores B psany CF4 - CCl, - CBry -
Cly dCal, EcBsi3u, S°298 , AG°298 , TemriepaTyphbl IUIaBJICHUS U KUIICHHSI, TEPMUYECKas YCTOM-
yuBOCTh. KakoBa XMMHUUYECKasi akTUBHOCTD JIAHHBIX COSAMHEHUN? Y paBHEHUS peaKIluil.

3. 3aKOHUMTE YPAaBHEHUS PEAKIIUM:

a). In,03+C+Cl; —» 1). TIC1 +KC1 —

0).In(OH); + NaOH — 1x). B+ NaOH + O, —

B). T1,CO3 + H,O + CO; — e). BF; + H,O —
4. JlaiiTe XxapakTepUCTUKY ITPOCTHIM BelecTBaM 3aeMeHToB |VA rpymnmsbl. [lokaxure
U3MEHEeHHS (PU3NYECKUX U XUMUYECKUX CBOMCTB, TEMIIEPATYPHI IUTaBIeHUS U KUIEHUS, AHgaroy.

5. Cpasaute AG°298 peaknuit B3anmoaeiicteus T1,0 u T1,03 ¢ Bogoii B pacuere Ha |
MoJib Hp0(k.), Kak H3MEHSIFOTCS] KUCIIOTHO-OCHOBHBIE CBOMCTBA OKCHUJIOB M THAPOKCUIIOB C
MOBBILICHUEM CTENIEHU OKUCIICHUS?

Bapuant Ne2.
1. Uem 00bsacHsETCS 60bI1I0E pazHOOOpa3ue okcobopaToB? U3 KakuX CTPYKTYPHBIX

eIMHUII TOCTPOeHbI HoHBI coctaBa B0, kpucramioB NaBO, u Ca(BO,), , eciau dgo-

0.137 um? CocraBbTe CTpYKTypHYIO popmyiny TpumeTabopar noHa (kpucramuia NaBO2) u
noaumeradbopar-uoHa (kpucramt Ca(BO3),).
2. [TpuBenute snextponHsie KoHpurypaun Mosiekysibl CN u monos CN™u CN+. [Touemy

nor CN” umeeT Oosbliiee MEXbSICPHOE PACCTOSTHUE TI0 cpaBHEHHIO ¢ MoJiekyinoir CN. CpaBHuTe
3HA4YEeHUs HPHEPTUU TUCCOLUAINU U 00BbscHUTE XapakTep ux u3mMeHeHus B psiy CN™ - CN - CN+,
[Touemy monexyna CN umeeT BbICOKOE 3HaUE€HHE CPOJICTBA K IEKTpoHY (3,7 3B) u sHeprun
nonmsaruu (14,2 »B).

3. Jlonuiunre ypaBHEHUs PEaKLIMii:

a). N,B4O7 + HZSOA(K) + C,HsOH— r). A1,03 + N2Os —

0).Bls + HZSO4(K) + H20— I[). Na3[AIF6] + NaOH —

B). Al + HNO3(p.)— e). Ga + Na,COs3(k.) + H,O —
4, OxapakTepu3syiiTe COeIMHEHN 21eMEHTOB |\VA IpyIIIBI CO CTENEHBIO OKUCIEHHS +2.
KakoBEI KMCIIOTHO-OCHOBHBIE U OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIE CBOMCTBA JAaHHBIX

coenuHeHui. [loareepaure ypaBHEHUSMU pPEAKLUN.

S. O0mwsacHute peskoe paznuuue t mi. GaFs; (1000°C) u GaCls (78°C), InF3 (1172 °C) u
INC13 (586°C). Onummre CTpyKTYyphbl COETUHEHUI 1 XapaKTep CBsA3EH.

Tema: «uaementsi |11B, VB, VB rpynn»

Bapuant Nel
1. JlaiiTe CpaBHUTENBHYIO XapaKTEPUCTUKY JTAaHTAHUAAM U AKTUHUJAM, KaKUE 3JIEMEHTHI
6oJiee peaKIIMOHHOCTIOCOOHBI, KaKHe OKCH/IBI U THAPOKCUIBI Oosiee ycToiunBbl. Kak n3mensercs
WX KHCJIOTHO-OCHOBHOM XapakTep.

2. Kak u3meHsieTcst ycToiunBoCTh coequHeHuid T1 - Zr - Hf B cBsi3u ¢ u3MeHEeHHEM cTeneH:
OKHCJICHUS 3TUX 31eMeHTOoB? [Touemy?
3. Kakue nporeccbl BO3MOXHBI ITPU paCTBOPEHUU:

HfCl; + FeCl;—

TaCls + Kl—

V7,05 + NaOH—



Nb,Os + H,SO4 —
4, Kakwue xommiekcsl 06pasyioT V, Nb, Ta. Kak usmensiercst uX yCTORYHBOCTH?
5. Kakas macca BaHajgaTa aMMOHUS C MacCOBOM JioJielt mpumeceit 25% notpedyeTcst uist
nosydeHus 9,1 r okcuaa Banaaus (V)? Kakoit o0beM aMmMuaka (H.y.) Py 3TOM BBIICTUTCS?
Boixon npoaykra peakiuu cocrasiser 70%.

Bapuant Ne 2
1. Kakas cons ScCls, Yds, LaCls, VClg, TiCls umeet 6ombire pH B BogHOM pactBope?
[Touemy? Hanummre ypaBHEHUs TMAPOJIU3A.
2. Uto nmpou30iaeT Npu B3aUMOICUCTBUU
3. Ta+ HF + HNOz——
Ti +tHC1—

Zr0; + Ko,CO3—

ZrO(NO3); + Zn + HC1 —
4. Hcxons u3 xapakrepHoro koopaunaiuonnoro yncia Ti (1), oobscaure crpoenue TiFs3,
TiOgs, TiBr3, Tils, TiCls. ITouemy nipu 00bruHbIX yesmoBusx TiCls — KpHCTAUIMYIECKOE BEIIe-
CTBO, B TO Bpems Kak TIC1ly — xuakocts? Omnpenennure CTPYKTYpy, YCTOMUYHUBOCTD, CBOMCTBA
ranorenunos V, Nb, Ta.
5. Berancnmute AG®;9g peakimu paznoxennss NH,VO3(kx) ¢ oopazosanuem V,0s5 1 1a3000-
paszabix NH3z 1 H>O, eciiu AH®295= 195,02 xJ)x/Monb V2Os, AS°®9g = 423,86 [Ix/rpas MoJib
V70s. Kakoii hakTop - SHTaTBIHUIHBIA WIK SHTPONUIHBIN - ONIPEIeNIIeT HallPaBICHHE IPOTE-
KaHU4 mpouecca u nouemy? Kakue ycrnoBust HEOOXOIMMBI IJis TPOTEKaHus mporecca?

Tema: «Qaementsl VIB - VIIB rpymm»

Bapuant Nel
1. YeM MOKHO pacTBOPUTH XPOM, PEHUI, ITpH Kakux ycioBusax? Ha yem ocHOBaHO uX pa3-
anane?
2. Kakwue BemiectBa o0pa3yroTcs pu B3aUMOAEHCTBUH:

a) Na[Cr(OH)4] + H,0O + H,SO4 —

6) ReO; + Br, + H,O —

B) WOsz+ Kl + H,SO4—

r) WO; + KF (u30) —
3. Onpenenuts crpykTypy Komiuiexcos [Mn(H20)6]*"; [Mn(Cr)s]*; [WFg]*. Kakoit u3 s1ux
KOMIUIEKCOB 0oJiee yCTOMUnB?
4. MoryT Jin IMETh OTPHIIATEIBHYIO CTeNeHb OKUCAeHUsT Cr 1 MN B CBOMX COETMHEHUSX;
OTIPE/ICITUTD UX CTPYKTYPY, YCTOUIHUBOCTb.

Bapuant Ne 2
1. MoxHo 1 oayuuts Metamisl u3 NapW0y,; KoMn0s; KoCrO4. Tepmoannamuuecku
000CHOBATb.
2. 3aKOHUYNTE YpaBHEHUE peaKLU:

a) K>,CrO; + SnC1, + HC1 —
6) MnO,+ H,SO,4 —

B) MnO, + PBO, + H,SO4 —

F) KIO3z + MnSO4 + H,SO4 —

3. Omnpenenure CTPYKTYpPY, KOOPAUHAIIHOHHBIE YUClia B coequHeHusx: Na[MnS,];
Na[MnOQO4]; Nax[WO,]; Naz[VoO3C1s]; Na[WFs]. Kakoe coenunenue 6osee ycToiunuBo?

4, Cpasaurte t maBnenus, kunenusst Mo, Cr, Mn, Re. O0bsicHuTE TpUYKMHBI TAKOTO U3MEHE-
HUSL.

Tema: «aements! VIII B rpynnsn



Bapuant Nel
1. [punsTo nBOsIKUM 00pa3om nmonpasnensats d-anements! YIII rpymmer Ha: 1)cemericTBa
JKele3a M IIaTuHOBbIX; 2) Tpuaasl Fe - Ru -0Os,Co-Rh-Ir, Ni -Pd - Pt. Kakue ¢akrops! kaamgyrces
B OCHOBY TOT'0 U Jipyroro jeneHus? OTBeT 000CHYHTE, IPUBES apryMEHTHI 32 U IPOTUB TOTO U
JPyroro JeneHus.

2. [IpuBenure npumepsl coenuHenuit kodbansta (0), poaus (0) u upuaus (0). Kakoso, ux
CTpOEHHE U CBOICTBA.
3. Kakyio reomerprueckyio kouduryparo uverot #ous [Ni (CN)4]* i [Ni (NHs)s]** Yem

OTIPENICIISETCS PA3INIKe B MX CTPOCHHH?
4, a) RuO, + HBr—H; [RUBI’G] +;0) Ky [Fe (CN)B] +l, —
B) K,0s0,4 + Oy + H,O —
5. Cwmech Cu u Fe, conepxanne Fe B koTopoit 60%, odpadboTtanmu pactBopom pa3od. HyS04,
IIpHU 3TOM BblAENWIOCHh 112 mut. raza. Onpenenure Maccy UCXOJHOM CMECH.

Bapuant Ne 2.
1. Ha ocHOBe CTpYKTYpbI aTOMOB M 3HaYCHUN (PU3UKO-XUMHUECKUX KOHCTAHT MPOCTHIX U
CJIOHBIX BEILIECTB YKaXKUTE CXOJHBIC U pa3IuYHbIe CBOKCTBA 3neMeHToB Fe - Ru- Os. Otser
MNOoATBCPAUTE YPABHCHUAMU COOTBCTCTBYIOIINX peaKHHfI.

2. CpaBuute BoccraHoBuTenbHbIe cBolicTBa Fe (OH), — Co (OH);, - Ni (OH),. Hanurute
YpaBHEHHUS peakuil OKMCIEHUS TaHHbIX coequHeHn. OTBET apryMeHTUPYHITE.
3. CpaBuute ycToitunBoCcTh rajorenunubix komrmiekcos Pt (11) u Pd (I1). daiite ucueprbi-

BaIOIIMM OTBET HA OCHOBAHWM 3HAUCHHUH Kor. TAHHBIX KOMITIIEKCOB.
4. a) IrFe+H20— 6) K,0sO4 + O, + H,O —
B) K>RuO4 + H,SO,4 —
S. B o0pa3ue MmarHuToropckoi sxene3Hoi pyasl cogepxanock 60% sxenesa B Buze Fez04
(marnetut). KakoMy copepxanuio (B %) MarHeTuTa 3TO COOTBETCTBYET?

Kpumepuu oyenku omeema cmyoenma npu ¢blnoJiHeHUu KOHMPOabHOIl

pabomul
Onenka TpeOoBanus kK 3HAHUAM
OTJIMYHO NPUBE/ICHBI TIOJIHbIE IPAaBUJIbHBIE PEIIEHUs,, OTBETbIl I'PAMOTHO
apryMEHTHPOBAHEI
XOPOIIO JIONYIIEHbl HE3HAYMTEJbHbIE MOTPEUIHOCTH MpPU OTBETax Ha
BOIPOCHI, apryMeHTaIus OblIa He OJHOM
yJIOBJIETBOPUTEIH B oTBerax Ha HEKOTOpBIE BOIPOCHI AOMYILIEHBI TPyOble OIMIMOKH,
HO 4acTh BBIBOJIOB HE AapryMEHTHpPOBaHa WM apryMEHTHpPOBaHA
HEMPaBUIBHO
HEY/IOBJIETBOPHUTE OtBetbl Ha 50 u Gonee % BOMPOCOB OMIMOOYHBI, OOJIBITUHCTBO
JILHO BBIBOJIOB HE apryMEHTHUPOBAHbI UJIM apTyMEHTHPOBAHbI HEPABUIHHO

Ilpumepnvle sapuanmul mecmogvix 3a0aHuil

Tema: «OcHOBHBIC MOHATHA U 3aKOHbI XUMHH. DKBUBAJICHT)
Bapuant Ne 1
1. ®akTop PKBMBaJIEGHTHOCTHU COJIU

1) 1/ocHOBHOCTH
2) 1/aucno KaTHOHOB * BaJIGHTHOCTh KATHOHOB
3) 1/kucmoTHOCTD




~

10.

4)1/9ucao aTOMOB AJIEMEHTa * BaJICHTHOCTD DJICMECHTA
®DakTOp IKBUBAJICHTHOCTH OCHOBAHUS

1) 1/ocHOBHOCTH

2) 1/aucno KaTHOHOB * BAJICHTHOCTh KATHOHOB

3) 1/KHCIOTHOCTH

4) 1/uaucno aTOMOB 2JIEMEHTA * BaJICHTHOCTH JIEMEHTA

[TnoTHOCTH ra3a no reauto paBHa 11, IIOTHOCTH ra3a Mo HEOHY

1)2,2 2)1,1 3)20 4)44
[Tpu cropanum 4* 10° kr yriiepoaa yucio moJiekysn CO, paBHO

1) 2*10* 2) 2%10®°  3)2*10%2  4)2*10%

DOKBUBAJICHT UCXOHBIX BEIIECTB B PCAKITUN
H,C,0O4 + Ca(OH)g = CaC,04 + H,O

1) 1/2, 1/22)1, 1/2 3)1/2,1 41,1
O6mbewm (B 1), 3aHuMaembli 5,25 T azora npu26°C u gasnenuu 98,9 xlla # # #
MaccoBble 101 TAJIOT€HA B TAJIOTEHUC METalllIa U KACIOPO/Ia B €T0 OKCHIIE
COOTBETCTBEHHO paBHbI 68,35% u 15,4%. Ha3panue rajnorena # # #
Bbpom maccoii 0,4586 r BeiTecHsieT u3 pactBopa Kl iton maccoii 0,7280 r, KoTOpbIit
B3aMMOJIeCTBYeT ¢ MeTauioM maccoit 0,5935 r. MomnsipHas Macca SKBHBaJIEHTa MeTaslIa
B I/MOJIb
[{unk pearupyet ¢ u30bITKOM BOJbI B mienouHoi cpene (NaOH) ¢ oOpa3zoBanuem 5,6 1
rasa (H.y.). OKBUBAJIGHTHOE KOJIMYECTBO BEIIECTBA [IMHKA B MOJIb.

Bapuant Ne 2
®akTop 3KBUBAJIEHTHOCTH KUCIIOTHI

1) 1/xkucmOTHOCTH
2) 1/0cHOBHOCTH
3) 1/4mcia0 aTOMOB 3JIeMEHTa * BaJIEHTHOCTD dJIECMEHTA
4) 1/9KCI0 KaTHOHOB * BaJIEHTHOCTH KATHOHOB
@DakTOp 3KBUBAICHTHOCTU OKCH/JIA
1) 1/umcno KAaTHOHOB * BaJIGHTHOCTb KATHOHOB
2) 1/ocHOBHOCTH
3) 1/umcio aToMOB 37IeMeHTa * BAJIEHTHOCTH dJIEMEHTa
4) 1/KMCIOTHOCTh
Macca (B rpammax) 0,25 MOJIb OKCHJIA JIUTHUS
1)5,75 2)6,2 3)7,5 4)9,25
KonuuecTBo BemecTBa (Moiib), coaepkamieecs B 37,6 r nutpara meau (I1)
1)0,3 2)3,353)0,2 4)5
OnauH MOJb BOJIBI TIPH H.y. 3aHUMAaET 00BEM

1) 18 mn2) 118 1 3)22,4n1 4)224 mn
[ImoTHOCTH raza mo Bo3ayxy paBHa 1,17, mosekynsipHas macca ra3za

Macca (B rpammMax) Hatpus B 35,1 1 xsiopruja HaTpHus paBHa
Ha neitrpanu3zamuio 3 r H3AsO, uzpacxonosanocs 2,366 1 KOH. OcHOBHOCTH KHCTTOTHI

N3 48,15 r okcuga MeTaia MOKHO OIyduTh 88,65 r ero HUTpaTa. MossipHas Macca
9KBHUBAJICHTA ABYXBAJICHTHOT'O MCTAaJlJIa B F/MOHL



Tema: «OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeIMHEHM D)
Bapuant Nel
1. ®opmyna kpuctamioruapara cyibdara HaTpHsi, Macca KOTOPOTrO P 00€3BOKUBAHUN

ymenbmmiachk Ha 47%

1) Na,SO4 * 2H,0 2) Na2SO4 * 7TH,0
3) Na,SO4 * sH,0 4) Na,SO,4 * 6H,0
2. KapOonar kanus pearupyeT B pacTBOpe ¢ BelecTBaMu Habopa

1) COy, SO, H3PO4 2) CO, KOH, HC1
3) BaC1l,, HNO3, szSO4 4) KHSO,4, NaOH, SO;
3. OmHOBpPEeMEHHO HE MOTYT HaXOJMTCS B PACTBOPE BellecTBa Habopa

1)N3.2804 n HC1 2) NaOH u H2804
3) NaC1l u H,SO,4 4) NaOH u K,SO,4
4, OI[HOBpeMeHHO B paCTBOPC MOT'YT HAXOAUTCA HOHBI

1) Ni%*, K*, S04, I 2) Pb**, S CH3COO; Ba®*
3)NH,", PO, Ca® F  4) A1* Fe**, CO5*, Br
5. VYcrTa"HoOBUTH COOTBETCTBHE MCKAY BCIICCTBOM U CBOMCTBaMU

l: a30THas kucnoTa  A: B3aMMOJAEHCTBHE C COJIIMH MeAM ¢ 0Opa3oBaHUEM
ocajka

2: runpokeus HaTpusi b: B3aumopeiictBue ¢ comsimMu Oapusi ¢ oOpa3zoBaHHEM
ocajka

3: conAHasg kucnora  B: B3auMOJENCTBUE C CEpON ITPU HarpEBaHNUU

4: cynbdat amoMuHus [': B3auMozeicTBre ¢ IUHKOM ¢ 00pa30BaHUEM BOJIOPO/Ia

6. KommuecTBO BO3MOXKHBIX cojieit oOpa3zoBanHbix H3S04 u AI(OH)
1) 4 2)1 3) 2 4)3 55

Bapuant Ne 2

1. Tmapuna ogHOBaJIGHTHOTO MeTasuia coaepxkut 12,5% Bomoposa mo macce.
1) cepebpo 2) HaTtpuit 3) nuTHit 4)30710TO

2. Jluoxcup yriepojaa MOXKET pearupoBaTh C BellecTBaMu Habopa
1) CaO, (NH,4).C03 pactBop, HNO3;  2) Na,C03 pactBop, Mg, C (kokc)
3) KOH, H,SQOy, pactBop BaCl, 4) CuS04, NH3, NaOH

3. OmHOBpeMEHHO HEe MOTYT HaXOAMUTCS B PACTBOPE BelleCcTBa Habopa
1) BaCl, u NaNOs 2) BaCl, u NaBr
3) Ba(N03), u Kl 4) Ba(NO3), u H,SO4

4. Kucmyro coilb MOKHO MOJTYYHTh B BOJHOU CpeJie TPU B3aMMOICHCTBHH
1) LiOH u HBr 2)CsOH u P,05
3) Mg(0OH), u HCOOH 4) AIOH)3 1 N,O3

5. OJIHOBPEMEHHO B paCTBOPE MOTYT HAXOIUTCS HOHBI

1) Ba**, Na*, F, CO*
2) Ag*, Ca**, Br, NOs’
3) Zn®* ,NH;", OH ", I
4) Cu®*, AP, CI', SO~



6. YCTaHOBUTH COOTBETCTBHE MEXIY BEIIECTBOM U CITIOCOOOM €T0 pacIiO3HAHUS !

1) 1: yriekuciblii ra3  A: BO3ropaHHe TIICIOIIEH JTyYHHbI

2) aMMHuaK b: Bo3ropanue ¢ xapakTepHbIM 3ByKOM

3) kucmopos B: nmomyTHeHne N3BECTKOBOI BOJIbI

4) BomOPOA I': u3MeHeHne OKpacKu BIaKHOW WHIMKATOPHOM OyMaKKu

7. YCTaHOBUTH COOTBETCTBUE MCXKAY BCIICCTBOM U CBOMCTBAMM.

1) a3oTHas KuciIoTa A: B3aMOJIEICTBHE C COJIIMU MU ¢ 00pa30BaHUEM
ocaJika

2) TUApPOKCH HaTpus b: B3auMojeicTBHe ¢ cosiMu Oapus ¢ 00pa3oBaHUEM
ocaJika

3) cossiHas KMCI0Ta B: B3aumojelicTBrE ¢ cepoil IpU HarpeBaHUU

4) cynpdat aqroMuHAS [ B3aMMOICHCTBHE C IIMHKOM ¢ 00pa30BaHHEM BOIOPOIa

8. B pesynbrare creayromux npeBpaiieHui

Si02+C Ca HCl 02
Ca3(PO4); —— Xy — X, — X3 —

Ca3(P04)2
Xg— Xp

oOpa3yercs KOHEUHBII MPOAYKT Xs
1) Ca(HPO,), 2) CaHPO, 3) CaHPO,*2H,0 4) Ca,P,0;

Tema: «Ctpoenne aroma. Ilepmonmyeckmii 3aKOH W NEepHOAUYECKasi CHCTeMa
xumuuyeckux 3jemMenToB [I.1. MenaeneeBa»

Bapuant Ne 1
1. W303nexTpoHHBIE aTOMBI U HOHBI

1) Fe**, Co®*  2) Co, Ni?* 3) Fe** Fe**  4) Co**, Mn
2. DIeKTpOoHHas eMKOCTh T -moaypoBHs

1)14 2)6 3)18 4)10
3. DHeprus CpojACTBa K JEKTPOHY B MEPHOJIE

1) He u3mensiercs 2) yMeHbIIaeTcs
3) yBenuuMuBaeTCs 4) ocTaroTCst MOCTOSTHHOM
4. Pa3zpenieHHbI HAOOp KBAHTOBBIX YKCEN JIEKTPOHA

1)n=3,1=0m=1 2)n=2,1
3Jn=3,1=2,m=-14)n=3,1
5. Haumenbmmii pagnyc uMeeT HOH

, M
m

1 0
2, 3

1) Cs 2)Ba®* 3) Te?4) I
6. Mogpens aTroma, co3nanHas D.Pesepdopnom HazbiBaeTcs

7. Uwucno ypoBHeH y aToMa Onpeesercs KBaHTOBBIM YHCJIOM

8. DHeprus oTpbIBa JICKTPOHA OT aTOMAa Ha3bIBACTCS DHEPTUEH




9. Ecmu a1ekTpoH aenaet BeI0op Mekay 4d v 5 S aTOMHO#M OpOHMTaIBbIO, TO ATOM COAEPIKUT
-3JICKTPOHOB

10. YcTaHOBUTH COOTBETCTBUE MEXKAY 3JICKTPOHHBIMHA KOH(i)I/IpraHI/IHMI/I U XUMHNYCCKHUMHU

qaCTHULIaMH
1: 1s°2s°2p%3s%3p"  A:Na'
2: 1s%25°2p®3s%3p°  B: N
3: 1s%25%2p° B: §%

. 29203
4:1s°2s°2p Al
11. PacroyoxuTh B HpaBI/IJIBHoﬁ MOCICA0BATCIIBHOCTH 3aIIOJIHEHUSA SHCPI€TUICCKUX
MOJypOBHEHN B aTOMax

A:5s b:4d B:3d I:5p [:6s E:4p

BapuanT Ne 2
1. N3osnexTpoHHBIC aTOMBI U HOHBI

1) Fe**, Co®*  2) Co, Ni**  3) Fe**, Fe** 4) Co®*, Mn
2. Ha6op xBanToBbIx umcen N =3, | = 1, s =+1/2 umeer

1)Si  2)Al 3)ClI 4SS 5P
3. OpnHAKOBOE KOJMYECTBO IEKTPOHOB Y HOHOB

1) Ba®*, Mg?*, Cd** 2) Ba’+, I, Te*  3)Hg*, I, Sn  4) I, Cd**, sn**
4. DNeKTpOoHHas eMKOCTb { -TTOAYPOBHS

1)6 2)14 3)10 4)18
5. DHeprus MOHMU3AIMHU B TPYIIIE

1) He u3MeHsieTcst 2) yBEIUYMBACTCS
3) ymenbliaercsi 4) 0CTarOTCs HOCTOSIHHO
6. ATomHbIe OpOUTanH AalT cymMmmy N+ 1 =9

1)6f, 7d,8p  2)5f, 7p, 8s 3) 4f,5d,6p 4) 4d, 5p, 65
7. Yucno HCCITapCHHBIX 3JICKTPOHOB B ATOMC XpOMa B HCBO36y)KI[CHHOM COCTOsSITHUH

8. Dmueprus nonuzanuu atoma Ca (3B): I; =6,113; I, = 11,871; I3 =51, 21. TpeTbs sHeprus
MOHM3AINH PE3KO BO3pACcTaeT U3-3a OTPhIBA AIIEKTPOHA

9. 9.Yucno opburaneii y atToMa onpeaensiercs KBaHTOBBIM YHCJIOM

10. YcTaHOBHTH COOTBETCTBUE MEXKY AIEKTPOHHBIMU KOH(PHUTYPALIUSAMU H XUMAYECCKIMHA

qaCTULlaMH
1) 15°25%2p°3523p®4s%3d° AF
2) 15°25%2p°35°3p®4s'3d° B: C
3) 1s%2s%2p° B: Fe*™
4) 15°25%2p° I: Cr

Tema: «XuMuueckasi CBA3b»



Bapuant Ne 1
1. B psany BomoponHbIx coennHeHuii anemenToB VI A rpynmsr: HoO - HM - HpSe

MOJISIPHOCTH CBsizu D - H

1) yBenuuuBaercs

2) He U3MEHSETCS

3) yMeHbIaeTcs

4) cHavajga yMEHbBIIACTCS, TOTOM YBEINYHNBACTCS

2. Tonbko KOBaJEHTHASI CBSI3b UMEET MECTO B COEAUHEHUU C (POPMYIIOit

1) Ba(OH); 2) NH4NO3  3) H,SO4 4) Li,CO3
3. AroM yriepoja B BO30YyXk/I€HHOM COCTOSIHUM 0Opa3yeT

1) yeThIpe KOBAJICHTHBIE CBSI3H, 3a CYET YETHIPEX HECIIAPCHHBIX JIEKTPOHOB

2) TpH CBsI3H, 3a CUET JBYX HECMAPEHHBIX JICKTPOHOB U HEMOCICHHON
AJIEKTPOHHOU TIaphI

3) HH OJIHO¥H, aTOM yIJIepo/ia B HEBO30YKIEHHOM COCTOSTHUM XUMHUUYECKHX CBS3EH HE
obpazyer

4) nBe CBsI3M, 33 CYCT JIBYX HECHIAPCHHBIX JICKTPOHOB

4, BeH.IeCTBO, KOTOPOC HE MOT'yT O6paSOBbIBaTI> BOJOPOJHYIO CBA3b

1) H,O 2) HF 3)HN3 4) HI
S. sp3 rUOpUAM3AIHS Peann3yeTcsl HOJTHOCTHIO

1) SO, 2) CH, 3) SO; 4) C10°
6. Y cTaHOBUTE COOTBETCTBUE MCKIY (I)I/I3I/I‘ICCKI/IMI/I CBOICTBAMHU U TUITAMH
KPpUCTATNINYCCKUX PCUICTOK

1: KOBKOCTh
2: HU3Kas TeMIeparypa KUICHHs
3: BBICOKasI TBEPJIOCTh
4: snekTpudeckasl IpoBOJIMMOCTh PacTBOpa
A: atomHas
b: metannudeckas
B: nonnas
I': monexynsapHas
Bapuant Ne 2
1. N303neKTpoHHBIC aTOMBI U HOHBI

1) Fe**, Co®*  2) Co, Ni* 3) Fe®*, Fe**  4) Co®, Mn

2. Habop kBanTOBBIX yricen N = 3, | = 1, s =+£1/2 umeer
1) Si
2) Al
3) Cl
4) S
5P
3. OanHAKOBOE KOJMYECTBO IEKTPOHOB Y HOHOB
1) Ba®*, Mg, Cd**



10.

11.

2) Ba?*, I', Te*

3) Hg*', I', Sn**

4) I, Cd®*, sn**
DNEeKTpPOHHAsl EMKOCTb (J -IOAYPOBHS

1)6

2) 14

3) 10

4) 18
DHeprus HOHU3AIUK B TPYIINE

1) He u3MeHsieTCs

2) yBEIMYHBAETCS

3) yMeHbIaeTcst

4) 0CTaOTCS MOCTOSHHOM

AToMHBIC opOUTaNK Aat0T cymmy N+ =9
1) 6f, 7d, 8p
2) 51, 7p, 8s
3) 4f, 5d, 6p
4) 4d, 5p, 65

. YUwucao HECITApCHHLBIX 3JICKTPOHOB B aTOMC XpOMa B HGB036Y)KI[€HHOM

COCTOSAHHNU

Oneprus nonusanuu aroma Ca (3B): 11 =6,113; 1, =11,871; I3 =151, 21. TpeTbs 3Heprus
HMOHM3AI[MH PE3KO BO3pacTaeT U3-3a OTPhIBa

AIIEKTPOHA

9.Yucno opbutaneit y atomMa onpeensercs KBAHTOBBIM YHCIOM
Y CTaHOBHUTH COOTBETCTBUE MEXTY SJIEKTPOHHBIMH KOH(DUTYpAITUSIMHU U XUMHUYECKHUMHU

qacTuaoamMu
1) 15°25%2p°3523p°®4s°3d° A:F
2) 15°25%2p°35°3p°4s'3d° B: C
3) 1s%2s%2p° B: Fe™®
4) 15%2s°2p° I:Cr

Pacnonoxuts B HpaBHHBHOﬁ MOCICA0BATCIIBHOCTU 3AIMOJIHEHUA SOHCPICTHICCKUX

MOJypPOBHEHN B aTOMax
A: 63
b:7s
B:6s
I:4f
J:5f
E:6d
K:5d

Tema: «Xumuueckasi CBA3b»

Bapuant Ne 1

1.

B psigy Bogopoaasix coequHenuii anemenToB VI A rpynmer: H,O — H,S- HySe
MOJISIPHOCTH CBsi3H D — H:

1) yBenuumBaercs
2) HE U3MCHSETCS
3) ymeHbIIaeTcs
4) cHavajga yMEHbBIIACTCS, TOTOM YBEIUYNBACTCS



2. Tonbko KOBaJEHTHASI CBSI3b UMEET MECTO B COEIMHEHUU C POPMYIIOit

1) Ba(OH)2 2) NH4N03 3) H2804 4) LizCOg
3. Artom yriepona B BO30YKICHHOM COCTOSIHUHM 00pa3yerT:

1) deThIpe KOBAJICHTHBIC CBSI3H, 3a CUET YETHIPEX HECIIAPEHHBIX 3JICKTPOHOB

2) TpH CBSI3H, 3a CYET JABYX HECHAPEHHBIX AIEKTPOHOB U HETIOACICHHOM JICKTPOHHON
napbl

3) HU OJHOM, aTOM yrJIepojia B HEBO30YKICHHOM COCTOSTHUM XMMUYCCKHX CBSI3¢il HE
obpazyer

4) nBe CBSI3M, 3a CUCT JIBYX HECHAPCHHBIX JIEKTPOHOB

4. BeecTBo, KOTOpOE HE MOTYT 00OpPa30BBIBATH BOJOPOIHYIO CBSI3h

1) H,O 2) HF 3)HN3 4) Hi
5. sp® ruGpuamsarys peanu3yeTcsl MOJTHOCTHIO

1) SO, 2) CH,4 3) SO3 4) C10°
6. YCTaHOBHUTH COOTBETCTBUE MEXIY (PU3MUECKUMH CBOMCTBAMH U THIIAMHU
KPUCTAJUIMYECKUX PEUIETOK:

1: KOBKOCTB
2: HU3Kas TeMIepaTypa KUMEeHus
3: BbICOKAs TBEPJOCTh
4: snexkTpuuecKasi MpoOBOUMOCTb PacTBOpa
A: atromHas
b: MeTamnnueckas
B: nonnas
I': MonexynsipHast
7. YCTaHOBHUTH COOTBETCTBHE MEXAY TMOpUIN3alIel U MOJIEKYION UIIH YaCTHIIeH

1) sp A: BeCl;
2) sp? B: CO5*
3) sp® B: NF3
4) spd I: PFs
JIZ PFe
E: XeFg
Bapuant Ne 2

1. BemecTBO ¢ HOHHO# CBSA3BIO0 UMEET HOPMYITy

1)KBr 2)SO; 3)CH; 4)HC1
2. AToMHas KpUCTAJUTHYECKAs PEIIeTKa XapakTepHa JiIs

1) amoMuHUS 1 KapOuaa KpeMHHUS
2) cepbl U oaa
3) okcuaa KpeMHHUS U XJIOpUIa Kalus
4) anmasa u 6opa
3. Sp? rHOPHIM3AIIS PEaTH3yeTCs TOTHOCTHIO

1)SO, 2)SO; 3)CH, 4)CIO" 5)CIO;

4, Y CcTaHOBUTH COOTBETCTBUE MCKAY BCIICCTBAMU U BUAAMU XUMHYECKOHN CBI3U B HUX 1
BOJIb(pam A KOBaJICHTHAs MOJISIpHAs aMas3
ajiMas b: xoBaneHTHAS HCTIOJIApHAsA aMMHUaK



aMHakK B: metannnueckas

MOBapeHHas CoJb I': nonnas
5. YCTaHOBUTH COOTBETCTBUE MEX/1Y BEIIECTBAMH M TUIIAMU KPUCTATUNIMYECKUX PEIIETOK
YIJIEKUCIIBIN Ta3 A: noHHas
KapOOpyHI b: MonekynsipHast
HUKEIb B: merannnueckas
aleTaT HaTpus I': atomHas

6. YcTaHOBHUTH COOTBETCTBUE MEXKy THOPUIN3AIIUCH U MOJICKYIION

1: sp® A:  OF, B: SFe
2: sp’ B: BF; I: SF, :
3: sp’d? E  XeFs JI: BeCl,
4:  spd

4; spd

Tembl: «JHepreTuka U HANMPaBJIEHHOCTH XHMHYECKHX NpoueccoB», «CKopocTh
XHMHUYECKHUX peakuunii. XuMnuyecKkoe paBHOBeCHE)

Bapuant Ne 1
1. Bo ckonbko pa3 yBenuuutcs ckopoctb peakiuu Ha(r) + l2(r) = 2HI(r) npu yBenudenun

JaBJICHUSA B 3 pasa

1) B9 pa3 2) B 8 pa3 3) B 6 pa3 4) B 3 pa3
2. Ilpu temneparype 90°C peakuus nporekaer 1 mus. [Ipu kakoil Temnepatype peakuus
3aKoHYMTCS 3a 14 21MuH, eciu TeMnepaTypHbIi K03 UIMEHT paBeH 3

1) 50°C  2)40°C 3)60°C 4)150°C 5) 140°C
3. Xumuueckoe paBaoBecue peakiuu Zn(t) + 16HI(d = 8l(r) + 8H,S(d - Q cmecTutes
BITPABO MPH MOHKECHUH

1) xonnentparuu H,S
2) xonreHTpauuu HlI
3) naBieHUs
4) reMnepatypbl
4. Xumuueckoe paBHoBecue peakiuu Zr(t) + 2C1,(r) = ZrCly(r) + Q cmeriaercs BrpaBo

pu

1) MOBBIIICHUY JTABJICHHUS
2) noBslitieHnH KoHUeHTpauu ZrCly
3) IOTIOTHUTEHFHOM BBEJIEHUN ZI
4) MOBBILIICHUH TeMIIePaTypPhl
5. B romorennoii cucteme 3A(r) + B(r) = 2C(1) + D(r) paBHOBECHBIC KOHIICHTPALIUU

BemecTB (Moub/im) coctaBuiu: A - 0,03; B - 0,02; C - 0,004. UcxonHast KOHIICHTPAITHS
BemecTBa A (MOJIB/JT) paBHA

1) 0,036 2)0,002 3)0,024 4) 0,026 5) 0,030
6. U3 2 monb CO u 2 mons Cl; oGpa3oBanoch npu HekoTopoit Temrepatype 0,45 moib
COC1;. Koncranta paBaoBecus peakuuu CO + Cl, = COC1L,(r)

1)0,19  2)0,09 3)0,12 4)0,21



7. CrannaptHas temora oopazoanus MgO (k) u CO; (1) cooTBeTcTBeHHO paBHa -601,8 u
- 393,5 x/Ix/monb. Temnora paznoxenus MgCO3 va MgO u CO, AH = 100,7 x1>x/MOb.
Temota oopazoBanus MgCOs

1) -1096 kJI>x/moab.  2) -1006 kJIx/MOIIb.
3) -996 x/x/Mons.  4) -876 kJI:K/MOJIb.
8. Termtora, KOTOpPas MOTJIOMIACTCS MM BBIACISCTCS TPH PA3IOKEHUH XUMHUYECKOTO

COCAMHCHUSA KOJINYCCTBOM 1 Momb Ha IMMPOCTHIC BECUICCTBA HA3BIBACTCA

9. Ecnu ckopocTh NpsIMON peakIK paBHA CKOPOCTH OOpaTHOW pPeaKIfK, TO HACTYIAET
XUMUYECKOE

10. 3aBucuUMOCTH CKOPOCTH pCaKIMU OT TEMIICPATYPhI ONIPCACIIACTCA IMTPABUIIOM

Bapuant Ne 2
1. Bo ckonbko pa3 yBenuuutcst ckopocTh peakiuu CaO(7) + CO,(r) = CaCOs(t) npu

YBEJIMUEHUH J1aBlieHus B 3 pasza

1) B9 pa3
2) BS8pa3
3) B6pa3
4) B3 pa3

5) He U3MEHHUTCS

2. Bo CKOJIBKO pa3 yBENIMYHUTCS CKOPOCTh peakiuu npu HarpeBaruu ot 75°C o 115°C,
€CJIM TeMIepaTypHbIi K03 pULIMEeHT paBeH 2

1) B2 pa3
2) B4 pa3
3) B8 pa3
4) He U3MEHHTCS

5) B 16 pa3
3. Ilpu moBBIIIIEHNH NaBJICHUSI XUMUYIECKOE PABHOBECHE CMEIIASTCSI BIIPABO

1) 2NO(r) + Oy(r) = 2NOy(1) 2) C(1) + CO4(1) = 2CO(1)
3) 2NF(r) + 3H,(r)= 6HF(T) + Ny(T) 4) CHy(r) +4S(r) = CSy(1) + 2H,S (1)
4. Xumuueckoe paBHoBecHe peakimu 4FeS;(1) + 110,(r) = 8S0,(y) + 2Fe,03(1) +Q
CMECTHTCS BIIPABO IPH

1) NoBBIIIEHNH AaBIICHUS
2) noBbIieHUH KOoHIeHTparuu SO,
3) nomonHKUTENIBHOM BBeaecHUHU Fe,03
4) momoJHUTETLHOM BBeeHnn FeS;
5. B romorennoii cucteme Hy(r) + I2(r) = 2HI(;) paBHOBeCHBIEC KOHIIEHTPAIMH BEIIECTB

(momw/m) coctaBuiu: HI - 0,02; 1, - 0,05; H - 0,03. UcxoaHas KoHIIEHTpaIys BOAOPOIa
(MomB/T) paBHA



10.

1) 0,04 2) 0,01 3)0,02 4)0,03 5) 0,05
B romorennoii cucteme 4HC1(r) + Oy(r) = 2H,0( r) + 2C1;, paBHOBECHbBIC
KOHIIEHTpaluu BemecTs (Mob/in) coctaBuiau: HC1 - 0,85; O, - 0,44, C1, - 0,3.
VcxoaHast KOHIIEHTpalus KKUCIopoaa (MoJib/J1) paBHa

1)059 2)0,49 3)0,69 4)0,79 5)0,89
[Tpu cxxuranum rpadura odpazoBaics okeup yriaepona (1V) maccoit 8,86 r. TeroBoit
addekr peakiuu AH = -79,2 k/Ix. Ternora o6pazoBanust CO;

1) -393,3 xJI>x/MOIb

2) -358,4 x/Ixx/M0b

3) -335,5 x/Ix/moib

4) -326,4 xJIx/Mo0Ib
Temnora, KOTOpast MOTJIOIIASTCS UM BBIICISIETCS IPU 00pa30BaHUHM XMMUYECKOTO
COCIMHEHUS KOJMYECTBOM BEIECTBA | MOJIb U3 MIPOCTHIX BEIIECTB MPH 33 JaHHBIX
YCIIOBHSIX HA3bIBACTCS

CMGH_IGHI/IC XUMHUYCCKOI'O paBHOBCCH:A OIIPCACIACTCA MPUHIUIIOM

MunnManbHas H30bITOYHAS OHCPI'u:, KOTOpOI71 JOJIZKHBI O6J'Ia,Z[aTB MOJICKYIJIBI, YTOOBI
peaKknus MEXKIAy HUMU CTaJia BO3MOKHOM Ha3bIBACTCS

Tema: «PacrBopbl. Teopusi 3J1eKTPOJTUTHYECKOM M CCOLUALTUMN

Bapuant Ne 1

1.

Cwmemansl 100 r 20%-Horo pactBopa u 50 r 32%-HOro pacTBopa HEKOTOPOT'O BEIIECTBA.
KonneHnTpanus nojry4eHHOro pactBopa

1) 24 2)12  3)36 4)48

Jlnst monmydenust 9%-HOro pacTBOpa COJITHON KHCIOTHI Haao pactBoputh 67,2 1 HCI B
BOJIE MacCoH

1) 1,107 xr 2)0,505xr 3)0987kr 4) 1,227 kr
Vpasaermio 3Ag" + PO, = Ag3PO, cooTBETCTBYET B3aUMO/ICHCTBUE

1) AgN03 ¢ Na,PO4 2) Agzo C H3PO4
3) AgNO3 C H3PO4 4) AgCl C Na3PO4
KuCIIoTHOCT pacTBOPOB COJIEN C OJJMHAKOBOW MOJISIPHOW KOHIIEHTPAaLUEH
YBEJIMYUBACTCS B PALY

HUTpAT Kajusi, CUIMKAT Kalus
OpoMU/T KalbInst, OPOMHMT ATFOMUHHMS
XJIOpUJ Kaiusi, GTopu Kaaus
XJIOPpU A JIUTHA, XJIOpHUA KaJIHUA

Xmopun 6apust maccoit 41,6 T pacTBOpIIH B Bojie. B momydeHHOM pacTBOpe CONEPKUTCS

0,35 Mok xnopua-noHoB. CTENeHb TUCCOIUAIINN XJIOpHaa Oapus

1) 87,5% 2) 17,5% 3) 57,1% 4) 96%
Ecnu xoHmenTpanus pactBopa rupokcuaa ammonus pasta 0,1M u K = 1,76*10°, to
€ro CTeneHb HOHU3AIMH (0lyo) COCTABUT



1) 1,3*10%  2)1,5*10% 3)1,3*10° 4)1,5*107
7. Ecnu koHIeHTpanus noHos Bogopozaa [H'] u anerar-uonos [CH3COO] B 0,1M
pacTBope ykcycHo# kucioTsl paBHa 0,00132 mMoib/J1, TO €e KOHCTaHTa HOHU3AINH

1) 1,74%10°  2)1,76*10“ 3)1,78*10* 4)1,74*10™
8. KonueHTtpamuto noHOB Bo0poia B pactBope npu pH = 4,32 paBHa

1) 4,78%10"  2)4,76*10° 3) 4,74*10° 4) 4,74*10°
9. AxTuBHas KOHIEHTpanus aHnoHOB aon- B 0,01M pactBopa runpokcuaa kanmus KOH,
YUNTBIBAsi HOHHYIO CUJIy pacTBOpa paBHa

1) 9*10° 2) 8*10° 3) 7107 4) 6*107
10. KoncranTa ruaponusa, ctenenb ruaponusa u pH 0,1M pactBopa conu HCOONH,4
(Kn(xuc)= 1,810, Kn(ocu) = 1,76*%107)

1) 3,16*10°, 0,177 1 6,5 2) 4,76*10™ 0,745 u 8,3
3)2,74*10°, 0,587 u 8,54  4)5,75*10™'°, 0,345 u 6,62

Bapuant Ne 2
1. K 100 mi 96%-Hoi1 cepHoii kucnotsl (p = 1,84r/mur) mpubaBuiau 400MI1 BOJIBI, TTOTYYHIICS

pacTBOp MIOTHOCTHIO 1,225 /M. MomnsipHasi KOHIIEHTpAIUs pacTBOpa

1)3,78 M 2)221M 3)2,57TM 4)4,02M
2. U3 400 r 20%-Horo pacTBOpa MpH OXJIaKIACHUHU BBIAECTNIOCH SO T paCTBOPEHHOTO
BelecTBa. MaccoBasi /10715 BEIIECTBa B OCTABILIEMCS PacTBOpE

1) 8,6 %2) 6,3 % 74% 4)95%
3. Vpassenuwo Fe** + 30H™ = Fe(OH); cooTBeTCTBYET B3anMOCHCTBHE

1) FeCl; ¢ KOH 2) Fey(SO4)3 ¢ Ba(OH),
3) FeSO, ¢ NaOH 4) Fe(OH); c HC1
4. Illemo4HOCTH PACTBOPOB COJIEH C OAMHAKOBOW MOJISIPHOW KOHIIEHTpaIuen

YBEJIMYUBACTCS B PAAY

1) xkapOoHaT HATPUSl, MOIU]T HATPUS
2) cynb(UT Kanus, Cynbpu HATpUs
3)HUTPUT HATPHSI, HUTPAT HATPUS
4) XTOpUL TUTHUS, XJIOPUJ aMMOHUS
5. KomnuuectBo otpunarensHbix HoHOB B 120 r 10% pacTBOpa aMMOHWUS, €CIIU CTETIEHb

JIUCCOIMAITAU COTU paBHA 90%

1) 0,135 momnb
2) 2)0,15 monb
3) 3)0,167 monb
4) 4) 1,67 moib

6. Ecnu xonnentpanus azotuctor kucinotel HNO; pasna 0,12M u K, = 6,9*10'4, TO
CTEINEHDb €€ HOHMU3AIIMHA COCTABUT

1) 7,6*10



2) 8,6%107
3) 8,6%107
4) 7,6*10°
7. Eciu KOHIGHTpALMs PACcTBOPa TMAPOKCH 1 aMmmonns pasra 0,1M u K, = 1,76*107, o
€ro CTENeHb HOHU3AIMH (;05) COCTABUT

1) 1,3*10
2) 1,5%10%
3) 1,3*10°
4) 1,5%10°
8. Konnenrpanus nonos sogopoaa [H'] 6%-Horo pacTBopa XI0poBOAOPOAHOM KUCIOTHI
(p = 1,028 r/mn) cocTaBisieT

1) 1,69

2) 2)1,76
3) 3)1,78
4) 4)1,65

9. AkruBHOCTB XJopua-uoHoB B 0,1 M pactBope xsopuna Hatpus NaCl paBaHa

1) 7,58*10°
2) 7,62*10%
3) 7,68*10
4) 7,54*10%
10. Crenens rugponmza u pH comm 6pomuaa ammonust NH4Bu pH 0,011 pactBopa (Kn =
1,76*10)

1) 2,38*102 1 5,62 2) 4,52 *10%u 8,34 3)5,68 *10° u 6,32 4) 354*10" y
4,35

Tema: «OKHCAUTEbHO-BOCCTAHOBHUTE/IbHbIE PpPeaKUUH M JJIeKTPOXHUMHYECKHUe
npoueccs» BapuanTt Ne 1
1. Peaxmus 1ucnponopuuoHUPOBaHUS

HNO; = HNO3 + NO + H,0
KoMnQOy4 + H,O = KMnO,4 + MnO,4 + KOH
NH4sNO3z; = N,O + H,O
KCIO3; = 0, + KCI
2. Peaxuus BHyTPUMOJIEKYJISIPHOTO OKHUCIIEHHSI-BOCCTAHOBIICHHUS

1) AgNO3 = Ag + NO; + O,
2) Ag,0 =0, + Ag
3) K,S03; = K,S0O4 + KsS
4) NO, + H,O = HNO3; + HNO,
3. Ompenenute cymmy koahduimentos B ypasuenue peakuuu CaOCl, + H,O + NaBr —

1)8
2)7
3)9
4) 10

4., YcTaHOBUTH COOTBETCTBUE

1: mpoaykTsI anekTponu3a paciiasa CuCl, A:CuuCl,



2: mpoxykTsl dnekTpoiu3a pactBopa Cu(NOs), b: Cuu O,

3: mpoaykThl anekTponu3a pactBopa Ca(N03); B:Hy,u O,
I'Cau0O,
Z[Z H2 n C|2

5. B mporecce anexrponusa pactsopa NaCl, mpu cuie Toka 5A 3a 85 MuH Ha aHOJE
BBIJICTISICTCSI POJTYKT 00BEMOM 71 (OKPYTJIUTH 10 JACCSTHIX )

6. Jlnsa okucnenus B kucnoi cpeae 0,05 1 0,2 M NaNO; norpebyercs 0,25 H pacTBOp
KMnQO,4 o6semom 1 (OKpPYIIUTB JI0 COTBIX)

7. Hcxons us peakuuu S0, + HCIO4 + H,0 = HCI + H,SO4 , te 1 11 pacTBOpa comepKuTes
10 r HCIO4, nopmansaocts HCIO, paBHa -MOJIb/J1 (OKPYTJIUTH JI0
JIECSITHIX )

8. 3HaueHHe 3JIEKTPOAHOTO MOTEHIIHAIA MeIu, morpykernoi B 0,0005 1 pacteop Cu(NO03);
paBHO B (OKpyriuTh 10 THICSYHBIX)

9. Eciu KoHIIEHTpalusi HOHOB BOAOpO/a B pacTtBope 4,8* 103 MOJIB/J, TO HOTEHIIHAT
BOJIOPOJTHOTO 3JIEKTPOA pPaBeH B (okpyriuTh 10 THICSYHBIX )

10. Ecau B 0,51 pactBopa coaepskurcs 0,0699 r FeCl, r, To moTeHIran keae3Horo
3EKTPOa paBeH B (oxpyriuTh 10 THICSYHBIX )

Bapuant Ne 2

1. Peakmusi BHyTPHMOJICKYJISIPHOTO OKHUCIICHUS-BOCCTAHOBIICHUS

1) KCIO3; = 0, + KCI
2) NH4NO3 = N20 + H,0
3) HNO, = HNO; + NO + H»0
4) KoMnOg4 + H,O = KMnOg4 + MnO4 + KOH
2. Peaxmus aucmponopluuOHHUPOBAHUS
1) K>S03; = K5S0O,4 + K5S 2) NO> + H,O = HNO3; + HNO,
3) AgNO; = Ag + NO, + O, 4) Ag,0 =0, + Ag
3. Omnpenenure cyMMy K03(pPHUIIMEHTOB B ypaBHEHUE pEaKIIUU
K>Cr,07 + H,SO4 + NayS03 —
1) 17
2) 18
3)19
4) 20
4. YCTaHOBUTE COOTBETCTBHE
1: KMnO,4 + Na,SO3 + H,SO, —  A: MnSO,4 + K,SO,4 + Na,SO,4 + H,O
2: KMnO,4 + Na,SO3 + H,O — B: MnO; + KOH + Na,SO,4
3: KMnO4 + Na;SO3 + KOH —  B: Ko;MnO4 + Na SO, + H,0O
I': MnSO4 + KOH + Na,SO,4 + H,0

5. B mporecce anextponnza pacmuiasa NaCl, npu cune Toka 2A 3a 45 MUH. Ha Katoje
BBIICIISICTCS TIPOIYKT MacCou T (OKpYTJIIUTB JIO COTHIX)

6. B mporecce anextponnza pactBopa NaySOa, ipu cuiie Toka 2A 3a 2 4 Ha aHOJIE

BBIJICJICTCS IPOIYKT 00BEMOM 1 (OKpYIVIUTB 10 COTBIX)




7. Ecmm nuxpomMar-uoH BocctaHaBiauBaercs 10 xpoma (111), To MonsipHas KoHIIEHTpaIus
SKBUBANeHTa quxpomaTta kamus (o =10%; p = 1,07 r/mi) paBHa
MOJIB/JI. (OKPYTJIUTh A0 COTHIX)

8. s B3aumonetictus ¢ 0,25 mons K,Cr,O7 Tpebyercs 2 H pactBop HBr o6semom
71 (OKpYTJIUTB JIO COTHIX)

9. Eciu KOHIIEHTpalusi HOHOB BOJOPO/a B pacTBOPE 3,8*10‘3 MOJIB/J, TO HOTEHIIHAT
BOJIOPOJIHOTO JIEKTPOJA PaBEH B (oxpyrauTh 10 THICSYHBIX)

10. Ecnu moTeHIMan BoIOPOHOTO JIEKTpoa paBeH - 236 MB, To akTUBHOCTh HOHOB
BOJIOPO/Ia B pacTBOPE paBHA MOJIB/JI (3amucaTh B CTAaHAAPTHOM

BU/JIC)

Tema: «KoMiiekcHbIE cOoeIMHEHU
Bapuanrt Ne 1
1. TlapamarHUTHBIM HU3KOCITMHOBBIA BHYTPUOPOUTAIBHBIH

1) [Mn(NO,)e]*
2) [CoBrg]*
3) [Fe(CO)4]**
4) [VC1]*
2. YcTaHOBUTH COOTBETCTBUE Me)KI[y Ha3BAHHUCM U (I)OpMYHOﬁ KOMHJ‘ICKCHOﬁ COJIN

1: Kz[PtC14]
2: [PtC13(NH3)3]Br
3: [CoF3(H20)3]
4: [Co(NH3)s][Co(NO2)s]
A: Terpaxnoporuiatisar (1) kanus
b: Opomu TpraMMuHTpUHHETpOXTOpOTIaTUHEI (1V)
B: TpuakBatpudropokobansT
I TeKCaHUTPOKOOATIbTAT (1t reKcaaMMHUHKOOaIbTa (1 M
nuxioporerpaaMmMmuHHuKens E: rexcannanodeppat(Il) xanus
3. YCTaHOBUTH COOTBETCTBHE MEXAY (GOPMYIION COENHEHHS U KOOPIMHAIIMOHHBIM YHCIOM

1: [FeFx]*? A: 6
2: [Pt(NoH)X]** B: 4
3: [Pd(NH3)x]**B: 5

I:.7
H:3

4. Ecmu pactBop comepxut 0,05 mois/m Ko[Ag(CN)s] 1 0,05 moms KCN, K, = 1¥10%, To
KOHIICHTpAIKs NOHOB cepedpa B MOJIb/JT

5. Ecau 1y1s KOMIJIEKCHOTO MOHA 3HEprusl paciuerieHus pasHa 167,2 xJI>x/Moib, TO OH
MOTJIONIAET CBET C JUIMHOM BOJIHEI B HM

6. Ecnu npu neifictBuu pacTBopa cepHOIl KUCIOTHI Bech Oapuii U3 pacTBopa
Ba(CN),*Cu(CNS), ocaxxnaercs B Bue Cyibdara 0apus, TO KOOPIAHAIIMOHHAS
dbopmyna conu

BapuanT Ne 2
1. TlapamarHUTHBIN BHICOKOCTIMHOBBIM BHYTPHUOPOUTATBHBIN



[VCIg]*  2) [Fe(CO)a]**
[NICl, )% 4) [Pd(NH3)e]**
Y CTaHOBUTH COOTBETCTBHE MEXY Ha3BaHWEM U (POpMYIIOi KOMITJIEKCHON conu 1:

Ks[Fe(CN)g] A: rexcanmanodeppat(l11) kanus
2: [Ni(NH3)4]Cl; b: xnopun rerpaammuanukens( 1)
3: Ko[SiFs] B: rekcadropocunukar (IV) kanus
4: [Ni(CO)4] I': TeTpakapOOHUITHUKENH

J1: AMXJI0pOTeTpaaMMHUHHHUKEIIS
E: rexcarmmanodeppar(ll) kamus
. YCTaHOBHUTH COOTBETCTBHE MCKOY q)OpMYHOﬁ COCAMHCHUA U KOOPANHAUOHHBIM YHUCJIOM

[Ni(C0)x]° A4

[Co(CN)X]™*® B: 6

[Fe(CO)x]° B: 5
I:7
J:3

Eci pactsop cogepxut 0,02 mous/1 Cd(NO3), 1 1 mons NHs, K, = 2,75%107, to
KOHIIEHTPALIUS HOHOB KaJMHUs B MOJIB/JI

Ecnu MmakcuMyM MOTTIONIEHUsT BUTUMOTO CBETa AJIs1 KOMIUIEKCa COOTBETCTBYET JIIMHE
BoTHBI 400 HM, TO SHEPTHsl pacHIeIUICHUS B KJ[»K/MOJIb

Ecnu st ocaxaenust ximopa u3 pacrsopa Ha 1 moins PtCl,*3NH; (KUp; = 6) Tpebyercs 1
MOJIb HUTpaTa cepedpa, TO KOOpIAMHAIMOHHAs (hopMyia
COEZIMHEHUS

Tema: «Jaementsl VIIA, VIA, VA rpynm»

Bapuant Ne 1
1. [ns mormnoieHus Xjaopa MOXKHO UCIOJIb30BaTh:

a) NaOH B) NaCl
0) H,SO4 r) HCI.
OO0bI4HO U1 IOTYYeHUs: OpoMa B 1TaOOPAaTOPHH UCHIOIB3YIOT PEAKIINU:

a) KBr(tB.) + H,SO4 (koH11.) —
0) KBr(tB) + MnO; + H,SO4 (koH11.) —
B) KBr(tB.) + HBrO; (p-p)—
T) KBr(t) +Cl, —
Kucnorusie cBoiictBa B psiny HCIO, - HBrO4 - HslOg # # #

Kongurypanus BaileHTHBIX 3JIEKTPOHOB B aTOME CeJIeHa B OCHOBHOM COCTOSIHUU:

a) 3s5%3p* B) 4s°4p*
6) 55°5p* r) 4s*4p4d®
Cynbhun amroMUHAS TIOTYYaeTCs B PE3YIbTaTe PEAKITU:
a) AIClI; (tB) + H2S(ra3)— B) Al + S(t) —
6) AICl; + H,S + H20— F) AICI; + (NH4)28 + H,O —

. YCTaHOBUTE COOTBETCTBUE BEIIECTBA CO CBOMCTBAMHU



1)
2)
3)
4)
5)

10.

H,SeO4
K2S,0s
H,TeOs
H2SO3

Na,SO3

A) CUJIBHBIN OKHCIIUTEIb
bB) cunbHbBIN OKUCIUTEND U CUIIbHAS KUCIIOTA
B) BoccraHoBUTENbHBIE CBOWCTBA MIPOSBISIOTCA SIpUe, YeM OKUCIUTEIbHBIC
') BoccTaHoOBUTENb, Ci1abasi KUCIOTA
J1) amdoTepHOE COeTUHEHHE
OHeprus cBsi3u I-H Bblle B MOJIEKYJIE:

a) NH; B) AsHs
6) PHs 1) SbH;
OKI/ICJ'II/ITCJ'ILHBIG CBOIICTBA TuapasyuH IPOABIIACT B PCAKIIMU L

a)  ZntNoHeHCL(p-p)=  B) CuCly+ NoHe+NaOH(pas6)=

6) I,+NoH4+H,0= F) SnC1,+NyH4+ HCl(p-p):
HpI/I MMOJIY4YCHHU U a30THOU KHCJIOThI, MAKCUMAJIbHOC HMCII0JIb30BAHNUEC JIBYOKHCH a30Ta
AOCTUTACTCA B PCAKIIUU:

a) NO,+H,0+0,=
0) NO,+H20(ropsta)=
B) NO2+H20(xom0/1)=
M3 nepevncieHHbIX KUCIOT CaMOi CUIIBHOM SIBIISICTCS:

a) HzSOg;
6) H,SeO3;
B) H,TeO:s.

Bapuant Ne 2

1.

s ememenns pasaoBecus peakiuu Cly + H,O«—HCI + HCIO BiieBo cienyer 100aBUTh
K XJIOpHOH BOJE:
a) NaCl. B) H,SO,
0) NaOH r) AgNO;
Haubonee cunbHOM KHCIOTOM SBISETCS BOJHBINA PacTBOD:
a) (dbTopoBosIOpOIA B) OpoMOBOAOpOIA
0) XJIOPOBOIOPOA T') HOI0BOIOPOA
Haubonee cunpubiM okuciurenem B psaay HC10, - HBrO,4 - HslOg siBrisiercst
KHCTIOTa
Kongurypamnus BaIeHTHBIX 3JIEKTPOHOB B aTOME MO/1a B TIATHBAJICHTHOM COCTOSIHUU:
a) 5s°5p°5d°  B) 5s°5p*5d!
6) 55%5p° r) 55'5p°5d°
Kongurypamus BaIeHTHBIX 3JIEKTPOHOB B aTOME Cepbl B OCHOBHOM COCTOSTHUH:
a) 3s?3p*  B) 4s%4p’
6) 5s°5p* ) 4s'4p®4d?
Jl1st ocyieHus: CEpHUCTOIO ra3a MOYKHO HCIIOJIb30BATh
a) P20s
6) CaCl,
B) NaOH
F) H2804




7. J1ns OJy4eHUs] CEPHUCTOTO Ta3a B MPOMBIIIICHHOCTH UCTIOIB3YIOTCS PEAKIINU:
a) Cu + H,SO4 kour. —
6) FeS, + O, —
B) Na,SO3 (18.) + H2SO4 (70% p-p) —
r) H,S + O—
Tepmuueckoe pasioKEeHWE HUTPATOB MPOTEKAET MO-Pa3HOMY B 3aBUCHMOCTH OT
CBOMCTB KaTUOHA COJIH.
YcTaHOBHTE COOTBETCTBHE:
1) HUTpPATHl METAJUIOB CPEAHEH aKTUBHOCTH
2) HHUTPAThl HEAKTHBHBIX METAJLIOB
3) HHUTPATHI MIETOYHBIX METAIJIOB
A) HUTPUTBI METAJUIOB M KUCIIOPO/T
b) oxcunpl metanoB, okcup azota (1V) u kucmopo
B) metamnsl, okcun azora (V) u kucinopon
8. AMMMAK MMOTYJarOT B PE3yJIbTaTe PEAKIIHH:
a) H,+No(t,kat) — B) (NH,;).Cr,07—
6) M93N2+H20—> F) (N H4)2H PO4(t)—>
9. CaMoii CHIIbHOM W3 IEPEUYUCIICHHBIX KUCIIOT SIBJISICTCS:

a) HNO;  6) HNO; B) HN3

Tema: «Jaements! IV A, 111 A rpynm»
Bapuant Ne 1
1. MoHOOKCH]I yTiiepoa MPOsIBIISIET BOCCTAHOBUTEIHHBIC CBOMCTBA B PEAKITUAX

a) CuO +CO —
0) [Ag(NH3),]JOH + CO —
B) PdCl; + H,O0 + CO —
r) H[CuCl;] + CO —
2. Tepmudecku HamOoJee yCTOMUNBA COJb:

a) BaCO3 B) Cuy(OH),CO3
5) MgCO; r) Na,CO3
3. I[J'IH nepeBoJia JTUOKCHUAa KPEMHUA B paCTBOPHUMOC COCTOSAHUEC UCITIOJIB3YIOT PCAKIIUU:

a) SiO, + K,CO3(TB) — B) SiO, + HF(p-p) —
6) SiO, + HCI(p-p)— r) SiO; + K;CO3(p-p) —
4. Cymma K03(DHIMEHTOB B JIEBOI YaCTH YPaBHEHUS PEaKIIHH

Si + HNOj3 (xonn) + HF —pagHa:
a) 11
6)9
B) 13
r) 15
5. CO sBusieTcs OKCUIOM:

a) 6e3pa3TMIHBIM
0) amdoTepHBIM
B) OCHOBHBIM
') KUCJIOTHBIM
6. Xwumwus tamnus(l) HamoMHHAET XUMHIO




7. CTpyKTypHOH equHUIEH O0pa Kak MPOCTOrO BEIIECTBA SBIISICTCS

8. M3MmeHeHMe CTPYKTYpbI OT HOHHOM, Yepe3 MOIUMEPHYIO K MOJIEKYIISIpHON
TpuranoreHu108 MetayioB |IA rpynmsl oT pTopua0B K HOaMIAM CBSI3AHO C
YMEHbILIEHUEM

9. Peskoe Bo3pacTaHuEe METAJUIMYECKUX CBOKWCTB IIPH MEPEX0/1e OT 00pa K aTFOMUHHIO
o0BsICHIETCSA -

10. . [Ipoxykramu rugponusa Tpudropuaa 6opa SBISIFOTCS:

a) H[BF4] B) Hy
0) HF r) B(OH)3
Bapuant Ne 2
1. Jlns mostydeHus yriIeKUCIoro ra3a B 1abopaTtopuu 0OOBIYHO UCTIONB3YIOT PEaKIIUU:

a) CaCO3 + HC1 — B)C+0; —
0) CaCOs., r) H,C,04 (t, H2SO4 (koHir))—
2. Jus ocymenust CO2 MOXKHO MCIIOJIb30BaTh:

a) CaO B) H»S04(xo0H1I.)
0) NaOH r) P,0s
3. U3 mepeuncieHHBIX OKCHIOB B OOJIbIIIEH CTENIEHH OCHOBHBIMU CBOMCTBAMH 00J1a/1aeT:

a) PbO, B) GeO,

6) SnO, 1) SIO,
4. BcnencTeue BHICOKOM MOISPHOCTH CBsi3u D-F TeTpadTopuIbl 0J10Ba U CBUHIIA B OTJINYHE
OT OCTAJIBHBIX TETPArajJlOr€HU0B UMEIOT CTPYKTYPY

5. Tlpu nponyckanuu CO, uepes pactBop NaOH o crmaborenodnoit peakuu odpasyercs

COJIb
a) Na,COs; 6) NaHCO:s.
6. B psany BF;-BC1;-BBrs-Bl; yBenuuuBaroTcs:
a) TEMIIePATyphI TUTABJICHHUS U KUTICHHS
0) TepMUYECKasi yCTOWYMBOCTh
B) JUTMHA CBSI3U
r) SHEprus CBS3U

7. OcHoBHbIe cBolicTBa B psay ruapokcuioB AL(OH)s-Ga(OH)s-In(OH)3-T1(OH);

a) K THJIPOKCUY TJIIHSI YMEHBILIAIOTCA, 3aTEM YBEITUUNBAIOTCS
0) YMEHBIIAIOTCS

B) YBEIUYHBAIOTCS

r) HE U3MEHSIOTCS

8. TlpuumHON JMAarOHAILHOTO CXOJCTBA OOpa U KPEMHHSI SIBJISICTCS

9. U3 Bcex anemenToB |1l A rpynmsl TOIbKO Tanii crmocoOeH 00pa30BbIBaTh YCTONYHBBIC
B OOBIYHBIX YCJIOBUSX COCIMHEHHS B OJTHOBAJICHTHOM COCTOSIHUH, IOTOMY YTO

a) €ro BaJICHTHBIE JIEKTPOHBI cllabee CBSA3aHBI C SIPOM
0) 6S°-3JIEKTPOHBI - HHEPTHAS T1apa, HAXOAATCA Mo SkpaHoM 4f-mmoxyposHs



10.

B) €ro BaJICHTHBIC AJICKTPOHBI CUIIbHEE CBS3aHBI C SIAPOM, BCIEIACTBHUE SPKO
BBIPOXKEHHOTO 3P PeKTa MPOHUKHOBEHUS
['uOpuau3anms aTOMHBIX opOuTanielr bopa B tubopaHe

Tema: « S-3aements! |A-11A rpynnbny

Bapuant Ne 1

1.

10.

B pAAoy WCJI0YHbIX MCTAJJIOB HanOoJee OTpHULATCIIBHOC 3HAUYCHUC DJICKTPOAHOTO
INOTCHIMAalla UMCCT

a) HaTpui
0) KaJIuit

B) pyouamii
T) ne3uu

1) JINTUI

Onekrposn3 Bogaoro pactopa NaCl - 31o crmocod 0fHOBpEMEHHOTO TOTyYCHHUS

a) NaOH, Cl,, H; B) NaH, Cl,, O,

6) Na, Oy, C|2 F) Na, C|2, H,
[lemounbie MeTaUTBI () U IIEIOYHO-3EMETbHbBIE METAILIHI (0) UMEIOT KPUCTATUTNIECKHE
pELIeTKY:

1) a) OlIK, 6) Be u Mg -I'T1Y, Ca u Sr -I'lLIK, Ba-OLIK
2) a)I'T1Y, 0) 'K
3) a) Li-OLIK, ocramsubie-I'T[K, 6) I'TIK
4) a)TLK, 6) I'TTY
['MIpOKCHUIBI IENTOYHBIX METAIJIOB KPOME OJTHOTO IJIABATCS 0€3 pa3NoKeHusl.
Pasnaraercs na lllenounsie metasmisl, a Takxke Ca, Sr, Ba npu HarpeBanuu B atmocdepe
aMMHaka o0pa3yroT
a) amMubl ¥ Bogopon  B) runapuabl u anruapug HNO;
0) TUIPUIBI U 30T T') aMHJIbI ¥ Q30T
OKCH/JI ¥ BOJY TIPY HATPEBAHUU THIPOKCH]T

a) LiOH r) RbOH
6) NaOH 1) CsOH
B) KOH

Bricokoit koMIIiekcooOpa3yromie crmocoOHOCThIO cpenn MeTauioB A rpymims
obnamaer

U3 11enovHpIX METaIOB B OOBIYHBIX YCIOBHUSAX C a30TOM
pearupyer

Cymma koddduimento B ypasHenuu peakuun Mg(OH), + NH,Cl —
paBHa

Temneparypa pasznoxenus B psay LiBrO4 - NaBrO4 - KBrO,4 - RbBrO,4
HIOTOMY 4TO

Cymma ko3 dunrenToB B mpaBoit yactu ypaBHenus peakunu Kl + K,Cr,O7 + H,SO4 —
paBHa




11. ITpocteim HarpeBanreM BeCl,4H,0 Henp3s monyunts 6e3Boansiii BeCl, Benencrsue
CWJIBHO TIPOTEKAIOIETO

Bapuant Ne 2
1. Fr, 3aBepwatromuii |A rpynny, u Ra, 3aBeparonuii |1A rpynmy, sBistorcs
a) paZMOAaKTUBHBIMU 3JIEMEHTAMHU
0) OUYEHb MATKUMU
B) CaMbIMH PaclpOCTPAaHEHHBIMH B IPUPOJIE CPEIU BCEX S-3JIEMEHTOB
I) HaJEKHBIMH U30JIITOpaMU

2. B psany cynedaroB BeSO4-MgSO4-CaSO,4-SrS04-BaSO, pacTBOpuMOCTh yMEHBIIAETCS.
ITO CBA3aHO

a) ¢ oOpa3oBaHueM 0oJiee MPOYHON KPUCTALTMUECKON PEIICTKH

0) C YMEHBIIICHUEM HOHHOCTHU CBSI3U

B) C YBEJIIMYCHUEM HOHHOCTH CBSI3H

T) C YMEHBIIICHHEM MTPOYHOCTH KPUCTALTMICCKON PEIIeTKU

1) C YBEJIIMYCHUEM CTPYKTYPHOTO COOTBETCTBUS pa3Mepa KaTHOHA M aHUOHA

3. Cpenu runpokcuioB 3neMeHToB |IA rpymnmnbsl amdoTepHbIMEU cBOMicTBaMU 00J1a1aeT

4. Cymma koddduuuentoB B ypaBHenuu peakuuu Rb,O, + CO, — paBHa

5. Ha ne#iTpanuzamuio pacTBOpa, MOJIYYEHHOTO MTOCiie 00pabOTKU 5 T aMabramMmbl HaTPUS
BOJIOM, M3PACXOA0BAHO 25 MJI 2 H COJISTHOM KUCJIOTHI. MaccoBast 10Jisi HATpus B
amanbprame paBHa

6. YcTraHOBHTE COOTBETCTBHE MEXKIYy YACTUIIEH U €€ MPOCTPAHCTBEHHOW CTPYKTYPOIt

1) TterparuapokcoOepUILIaAT-HOH A) oktasap

2) KaTHOH reKcaaKBaMarHus b) nuneiinas

3) Mouekyia TMHOIUIa OepHILTHS B) terparap

4) KaTHOH TeTpaaKBaOePHILTHSI ') He3aBepIIeHHBINH OKTa3Ap

7. Cymma koa(dduientos B ypaBHenuu peakuuu LiH + HC1 — paBna

8. Peaxmus cpenbl B pactBope oprodocdara pyouans

9. C xoJ0aHOH BOJON MarHUii B3aMMOJICHCTBYET TUIOXO0, B TOPSIUEH BOJE PeaKIIHs
IpoTeKaeT Oosiee aKTUBHO B CIIE/ICTBUE

Tema: «Jaements! II1 B,1V B, V B rpynm»
Bapuanr Ne 1
1. Tlpu TepmMuyeckoM pa3iiokeHUH rekcaruapara Hurpara gantana(lll) MmoxHo moayduThb

a) La(N02)3 + O, + H,0 B) La,O3 + NOs; + O, + H,0
6) La + NO; + O, + H,0O F) La+ NO + H,0O



Macca (B rpammax) droporepara(lV) kamus K,[C1Fg], o6pasyromierocs mpu
crutaBnienuu 6,48 T propuna nepusa(lV) ¢ 5,8 r dropuaa kanus, eciiv BEIXO MPOTyKTa
cocraBisieT 62% OT TEOPETUUECKOI0, paBHA

a) 6,18
0) 7,92
B) 5,84
r) 7,25
3 MeTaioB NOArpyIbl CKAaHIU HE pearupyer ¢ BOJOH B OOBIYHBIX YCIOBHUIX

a) La B) SC
0) Ac 1Y
Cymma K03 pUIIMEHTOB B JIEBOM YaCTH ypaBHEHUS PEAKIIHH

K,Cr,0O7 + TiBr; + HBr— paBHa
TurtaH, nupkoHu# 1 ragHUN pearupyroT ¢ KOHIICHTPUPOBAHHOW CEPHOI KHUCIOTOM.

[TpoayKT peakiuu OTIMYAETCS OT OCTAIbHBIX Y

a) TUTaHa

0) UPKOHMS

B) radHus
OnemenTsl 1YB rpynmnel ycToiuMBbI K JEHCTBUIO KOHIIEHTPUPOBAHHBIX CEPHOM U
a30THOM KHCJIOT, HO JIETKO PaCTBOPSIOTCS B CIIAObIX IUIABUKOBOM, I11aBEIE€BOM, YKCYCHON

(B mpucytcTBuu F'), moTromy 4To

a) CO3JIAI0TCS YCIIOBHSI JUIs 00pa30BaHUs MPOYHBIX Al[UI0KOMITJIEKCOB;
0) ITOKPBITBI CHAPYKU TPOYHON OKCUIHOW INIEHKOW;
B) UMEIOT IPOYHBIE KPUCTAIUIMUECKNE PEILETKU;
r) MACCUBUPYIOTCS B KUCIIOTAaX OKUCIUTEIISAX.
CoenvHeHus BaHaUs TPOSIBISIIOT OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA B
peaxkuusax
a) NHsVO;3; — F) NH.VO; + KI+ H,SO4 —

0) VCl; + Cl (pa36) — 1) VCly + NaOH (pa36) —

B) V,05 + Cl(konim) — ¢) V205 +Na,CO3(koui) —
VY CTaHOBUTE COOTBETCTBUE MEKIY BEIIECTBOM M CTPYKTYPHBIM THIIOM €TO0
KPHUCTAJUTHIECKON PEIIETKH

VO A) moiMMepHas U3 OKTad’IpoB
V203 b) pemerka noBapeHHO conn
VO, B) pemerka pyTuia
V705 I') pemerka KopyHaa
DJeKTpoHHas KOH(UTYypalus aToMa TaHTajla B OCHOBHOM COCTOSIHUHM

a) 5d%6s? B) 65°6p°

6) 5d*6s r) 5d°6s'6p*

. BOJIBH_II/IG BAJICHTHBIC BO3MOXXHOCTH UMECT TUTAH I10 CpaBHeHI/IIO C OCTAJIbHBIMHA
DJICMCHTaMU, HOTOMy qTo

a) €ro BaJICHTHBIE OPOUTANIN YHEPTETHUECKU HEPABHOIICHHBI,
0) QTOMHBIM paanyC HEOOIBIIONW, €ro BAJICHTHBIC DSJIEKTPOHBI IPOYHO
Y )KUBAIOTCS SIIPOM;



B) €ro BAJIEHTHbIE OpOUTAIN SHEPTETUUYECKH PAaBHOLICHHBI;

r) €ro BaJICHTHBIE AJIEKTPOHBI JIETKO YYaCTBYIOT B 00pa30BaHUHU CBsI3EH.
Bapuant Ne 2
1. Peaxmus nporekaet o cxeme: UCl3 + H,O = U(OH),Cl; + H, + HCI

Macca (B rpammax) xiopuga ypana(lll), BcTymmBIIEro B pEakIUIO, €CIIH
obpazoaioch 0,2 1 21 pactBopa HCI, paBHa
a) 137,758) 119,4
0) 156,2 1) 123,84
2. Cymma ko duirenToB B npaBoii yactu ypaBaenus peakuun SC + HNO; (ou. pa30.)
—PpaBHa

3. U3 mpemnoxennsix coseit SCCls, YCls, LaCl; B HaubosibIiei cTerneHu ruipoan3yeTcst B
pacTBope

4. Cymma koddduuuentoB B ypaBHenuu peakuuu 110 + H,SO4 (koHID) — paBHA

5. Cpennue conu Tutana (1V) cioxHO MOTYyYUTH B BOJHBIX PACTBOPAX BCIIEICTBUE AKTUBHO
IIPOTEKAOILErO

6. TeMnepaTprI IJIaBJICHUA, KUTICHUS U SHTAJIBIINA aTOMU3alllU B pAAY THTaH'HHpKOHHﬁ'

radHUIA
a) YBEJIIMYUBAIOTCS B) U3MEHSIOTCS HEMOHOTOHHO
0) YMEHBIIAIOTCA T) HE H3MEHSIOTCS, OTOMY qTO0

7. Xummuueckas akTuBHOCTD 9705 B psiny: V205-NbyOs-Ta,05

a) YBEJIIMUUBAETCS B) YMEHbLIAeTCA
0) U3MEHSIETCd HEMOHOTOHHO T) HE  H3MEHseTcH, IIOTOMY  4YTO

8. B pactBopsl okcotpuxsiopunoB V, Nb u Ta npunuiu consiHyro KUCIOTY U BHECIH
KycoueK IMHKa. BoccTaHOBJIEHNE HEBO3MOXKHO B Cllydae

9. M3 snemeHTOB MOATPYIIIBEI BaHAAWUA UMECT OobIIKE BaJICHTHEBIE BO3MOXHOCTH, IIOTOMY

4TO

a) aTOMHBI pPaJnyC BEIUK, BAJICHTHBIC DJICKTPOHBI CIA00 YIEpKUBAIOTCS
SAZIPOM;

0) MUMEETCSI PHEPTeTHYECKOE PA3IMuUe BAICHTHBIX OpOHTAIICH;

B) aTOMHBIA ~ pajuyc HEOOJBINOW, BAJCHTHBIC OJIEKTPOHBI  MPOYHEES
YIEP)KUBAIOTCS SAPOM;

r) pasuuiia B saepruu (N-1)d- u ns-opOuTaneii HeBeInKa.

10. HaubGonee ycTolunBa y BaHAUS CTETICHb OKUCIICHHUS

a) +3 B) +5
0) +4 r)+2

Tema: «nementsl VI B, VII B rpynm»
Bapuant Ne 1
1. DnekTpoHHas KOH(UTYpAIHsI aTOMa XpOMa B OCHOBHOM COCTOSIHUU



a) 3d°4s! B) 3d*4s’4p!
6) 3d*4s® 1) 4s%4p*
2. XpoM IPHUCYTCTBYET B pacTBOPE, MOJYUYSHHOM IIPU PACTBOPEHUU XpOMa B pa30aBIeHHON
CEpPHOM KHUCIIOTE IIPU OTCYTCTBUU BO3/1yXa, B BUJIC HOHA

a) [Cr(H0)e]’+ B) CrO4*
6) [Cr(H0)e]*+ T) Cr,07*
3. U3 pactBopa CrCl; ocaxmaercs Cr(OH)3 mpu mob6aBiieHun pacTBOpPOB

a) Na,CO3 B) (NH,4)2S
6) NH; F) Na,SO,
4. B 1IeI049HOM cpejie MOTyT CYIIeCTBOBATH HOHBI

a) [Cr(OH)6]**  B) CrO4*
6) [Cr(H20)e]*" 1) Cr,07%
5. Cymma koa¢uimeHToB B mpaBoit yactu ypasaenus peakuun KoCroO7 + CoHsOH +
H,SO, — paBHa

a) 17 B) 13
0) 12 r) 15
6. YBenunyeHue TeMiiepaTypsl IiasieHus B psaay Mn,0;,-Tc,07-Re 07 (+6; +120; +301)

CBSI3aHO

a) C YBEJIMYEHUEM MOJIIPHOCTH CBsA3H D-O

0) C TEepPeXoJOM OT MOJEKYISIpHOU cTpykTypsl y Mn,O; k monmmepHOit
cTpykType y Re Oy

B) C YMEHBIIEHHEM HOHHOCTH cBsi3u D-O

r) C YCHJICHMEM MEXMOJEKYIIPHOTO B3aWMOJICHCTBUS IO Mepe pocTa

pa3mepa MOJIEKYII.
7. YcroitunBocth KoMnO,4 B pacTBOpe mOHMXKAETCS P T0O0ABICHUN

a) NH,C1 B) CO;,
0) KOH r)HC1
8. Ilpu B3auMmoeiicTBUM Maprasua ¢ pa30aBiIeHHOMN CepHOM KUCIOTON 00paszyroTCs

a) MnSO, B) H,
0) Mn2(SO4); 1) Mn(SO4),
9. Cymma koaddumnmentos B ypaBHenuu peakunn K;MnO,4 + HCI (koH1r) — paBHa

10. B psgy HMnQO4 - HTcO,4 - HReO,4 ymenbInatoTcs CBOMCTBa

a) KHUCJIOTHBIE  B) BOCCTAHOBUTEIJIbHBIE
0) OKHUCJIUTEIbHbIE ') YCTOHYUBOCTD
Bapuant Ne 2
1. Tpu crmasnennn Cr,03 ¢ KOH u KNO3 o6pasyercst
a) KsCr0 4 B) K, Cr,0;
6) KCrO, F) Cr(N03)3

2. DnexTtpoHHas KOoH(UTypamus aToMa BoJdb(paMa B OCHOBHOM COCTOSIHUH

a) 5d*6s® B) 65°6p*



10. U3 snementoB VIIB rpynmnsl He BcTpeuaeTcs: B Ipupoe

6) 5d°6s' r) 5d*6s'6p*
[Tpu BBenenuu B pactBopsl coieit xpoma (I1I) cynehua- u kapOoHAT-HOHOB BBITIAIAET
0CaJIOK

COC[[I/IHGHI/ISI Xpoma NposABJIAIOT OKUCIUTCIbHO-BOCCTAHOBUTCIILHBIC CBOICTBa B
p€aKknuax

a) Cry(S0O3) + H,O —

6) K,Cr,07+ KNO, + H,SO4 —

B) K,Cr,0O4 + BaCl, —

r) K,Cr,07 + Ha(kcui) —

1) CrC1; + Br, + KOH —
Cr(OH)3 pactBopsieTcs B

a) H,O —
6) HC1—
B) NaOH(xoH1)—
r)NHs( p-p)—
DneKkTpoHHAas: KOH(HUrypanus aroMa MapraHiia B OCHOBHOM COCTOSTHHU

a) .3db4st ) L.3dP4s?
6) ...3d%4s%4p® 1) ...45%4p°

XUMUYECKOE B3aUMOJECHCTBUE OTCYTCTBYET B CMECH
a) K2MnO,; + C0, + H,O —— B) KMnO;4 + H,C,04 + H,O ——
0) KMnQO, + C;HsOH + KOH — r) KMnQO4 + C0; + H,O —
7+

B otnuune ot Mn nipu aeiicteun HyS Ha pactBopst HTcO4 1 HReO, BrimagaroT ocaaku
Tc2S7 1 ReySy. D10 sKCnepuMeHTanbHO JOKA3bIBAET, UTO Tc'+ u Re’+ sBnsrorcs
CI1a0BIMHA

BoccranoBnenue NepMaHTraHaT-uoHa B 3aBUCUMOCTH OT pCaKIIUU CPCAbI ITPOTCKACT I10-
pa3sHoOMY. YcTaHOBUTE COOTBETCTBUE:

1) no Mn’+ A) B IIEI0YHOMU cpejie
2) o MnO, b) B xucmoi cpene
3) 1o MnO,* B)B HeliTpansHOI cpene

Tema: «Jaementsl VIII B rpynnei»

Bapuanr Ne 1
1. DnemeHT ¢ MOpPsSIKOBBIM HOMEPOM 78 MOXKET 00pa30BaTh HECKOIBKO XJIOpUI0B. X

XuUMH4eckue Gopmybl

2. Tlpu B3ammopeiictBum Fe3+ ¢ I- u S2- 00pa3yroTcst COCTMHEHUS

a. Fe*
b. Feb
c. Fe¥



3. Cymma ko3¢ duirentoB B ypaBHenuu peakuuu Fe,03 + KCIO; + KOH —paBHa

4. DneMeHThI MOATPYIILI HUKeIN 00pa3yroT KapOOHUIIBI COCTaBa

5. C yBenuuenueMm crencHu okucieHus xenesa B paay Fe(OH),-Fe(OH)3-H,FeOy
KHCJIOTHBIE CBOWCTBA IOTOMY YTO

6. B psay Fe-Co-Ni sHTanbnus aTOMHU3AIHH, TEMIIEPATYPHI IUIABJICHUS U KUIIEHUS
MOTOMY YTO

7. B MOATpYIIIax KeJjie3a, KOOaIbTa U HUKEJIA C YBCJIIMYCHUEM ITOPAAKOBOI'O HOMEpaA
OHTAJIbIINA aTOMU3AlUH, TCMIICPATYPhI INIABJICHUS U KUIICHU

8. TlIpoctpaHcTBeHHas CTpyKTypa OonbinuHcTBa KomuiekcoB Fe(ll) u Fe(ll) ¢ muranmamu
€11a00ro U CUIILHOTO I0JIS

9. PacnonoxuTte B MOPSIIKE YBEIMUEHUS CTAOMIN3AIMH CTEIIEHU OKUCIICHUS KoOanbTa +3
CIIETYIOIINE JTUTAHIbIL:

1) nuuanorpymmna
2) aMMHOTpyIa

3)runpoxcorpynna
Bapuant Ne 2
1. Bpany Fe?+-Co*+-Ni*+ YCTOWYHBOCTb K OKMCIICHHIO
a) YBEJTUYHBACTCS
0) YMEHBIIIAETCS
B) H3MEHSIEeTCS HEMOHOTOHHO
T) HE M3MEHSIETCS
2. Cymma koadurnmenToB B ypaBHenuu peakiuu NiSO4+ NaOH+ H,O,—  paBHa
a) 11
0) 7
B) 14
r) 9

3. Kommrekcor kobanpTa(lll) B 3aBHCHMOCTH OT CHIIBI TIOJISI IUTAHI0B MOTYT OBITH TIapamar-
HUTHBIMU U 1uaMarHuTHBIMU. Kommnekcst poaus (1) u upunus (1) nezaBucumo ot
CHWJIBI TIOJIS1 JIMTaH10B-

4. DmeMeHTHI OATPYIIHI JKelle3a 00pa3yroT KapOOHIIIBI COCTaBa

5. Pyrenuil B3aMMOAENHCTBYET CO CMECHIO THAPOKCUA KaJlus U XJlopaTa Kanus. B peakuto
BCTYNUJIO 3,24 r pyTeHUs1, B KOTOPOM MaccoBas 10 npumeceit 7 %. Macca pyreHara
Kajusi, 00pa30BaBLIEroCcs IpU 3TOM paBHA




10.

B BochMOIi rpymme npu nepexoie OT 3JIeMEHTOB MOATPYIIIBI XKelle3a K MOATrPYIe
HUKEJISI BAJICHTHBIE BO3MOXXHOCTH aTOMOB MOTOMY YTO

[Tpu B3aumoseiicTBUM KoOaIbTa ¢ pa30aBICHHON a30THOM KUCIOTOH 00pa3yroTes:

a) CO(N03)3 B) H,

0) Co(NOs), r) NO
Coenunenus xenesa (1) mposBiasOT BoccTaHOBHUTENLHBIE CBOUCTBA. [IpemiokuTe
CIIOCOOBI CTa6I/IHI/I33HI/II/I JAHHOT'O BAJICHTHOI'O COCTOAHUS:

a) o0Opa3oBaHNe HEPACTBOPUMOTO THAPOKCHUIA,
0) 00pa3zoBaHKE KOMIUIEKCOB C JIMTAHJaMH CJ1ab0Tro IMOJIs;
B) 00pa3zoBaHNe KOMIUIEKCOB C JINTAHJAMU CHUJIBHOTO TI0JIS;

Pacnionoxure okcuabl KoOaabTa B MOPSIIKE YBEIMUEHUS YCTOMUNBOCTH:

a) Co0304 6) CoO B) C0,0;.

Haunbosee cuIbHBIM OKUCIIUTENEM SIBIISIETCSL:
a) repMaHraHaT-uoH  B) (peppaT-HoOH
0) OMXpoMaT-uoH r) pyreHar”1)-uox

Tema: «Qaementsl IB - IIB rpynn»
Bapuant Ne 1

1.

B npo6upkax maxoasrcs 0,1M BogHbIE pacTBOPHI CIEAYIONMUX cojiel HaTpus: 1) Hoauaa;
2) 6pomuna; 3) xnmopuna; 4) propuna. B kaxxayro mpodupky go6asisitoT B n30beiTke 0,1M
pacTBop HUTpaTa cepedpa. IIpu o1MHAKOBBIX 00BbEMaX peareHTOB KOJUYECTBO BEIIECTBA
B 0cajJike Oy/IeT HAaMMEHbBIIUM B TIpoOupke No

a) 3 B) 2
0) 1 r)4
PacTBOpsiFOTCS B pacTBOpE aMMHaKa BCE BEIIECTBA TPYIIIIBI

a) AgCl, AgBr, Agl B) AgCl, Agl
0) AgBr, Agl 1) AgCl, AgBr

Xumudeckasi CBSI3b UMeeT 0oJiee KOBAJICHTHBIN XapaKTep B

a) Agl B)AgCI
0) AgBr 1) AgF, motomy uto # # #.
YcroitunBocts 1manuHbIX komiuiekcoB: [CU(CN)2]; [AJ(CN)2]'; [AU(CN),] B psay

a) YMEHBIIAETCS B) YBEITUUUBACTCA
0) HE U3MEHSETC I) HW3MEHSETCd HEMOHOTOHHO, IIOTOMY  YTO

B psany Cu-Ag-Au TemnepaTtypa IUIaBIeHHs 1 KHTICHHS

a) YMEHBIIIAETCS, 3aTEM YBEITHUUBACTCS
0) yBeIMYHMBAETCS, 3aTEM YMEHbBINIACTCA
B) YBEJIIMYUBACTCS

I') YMEHBILIAETCs, TOTOMY YTO
0) HaubGonee spko mposiBISIOTCS KUCIOTHBIE CBOMCTBA Y
a) Au(OH)3 B) Cu(OH),




0) Cu0 1) Ag.0, MOTOMY 4TO

6. IlpuBeneHsl 3HAUCHUS CTaHAAPTHOM SHeprun [ mO6Oca peakimii:

1) [Hgl]® +S* = HgS + 41 AG298 = -127 kJx/Mob
2) [Hgls]* + H,S + 2H,0 = HgS + 2H;0" + 417 AG298 = -13 xJIx/mMoib
3) [Hgls]* + 20H = HgO + 41" + H,0; AGagg = +26 kJ[K/MOIIB
7. Haubomnee erko pa3pymuTb B BOAHOM pacTBope terpaiiogomepkypat(Il)-uon c
MIOMOIIbIO
a) Na,S B) NaOH

6) H,S F) Na,S, NaOH
8. YcTol4MBOCTh OJIHOTUIIHBIX coeauHeHuH B psagax ZnO-CdO-HgO; ZnS-CdS-HgS

a) YMEHBIIIAETCS B) YBEINYNBACTCS
0) YBEJIMYUBAETCS, 3aTEM YMEHBIIAETCS T) HE H3MEHSETCs, IOTOMY 4TO

9. DHeKTPOHOLOHOPHASA CIIOCOOHOCTH MOHOB B PAAY: Zn’* -Cd** -Hg**
p p psany g

a) YBEJIIMYUBACTCS B) YBEITMUMBAETCSA, 3aTEM YMEHbBIIACTCS
0) YMEHBIIAETCS T) HE W3MEHSIETCS, MIOTOMY 4TO

10. ITpu BHecenuu B BOAHBIN pacTBop ammuaka ZN(OH), pH pactBopa
MIOTOMY YTO

Bapuant Ne 2
1. U3 anementos I B rpymnmnel Hanbosee XxapakTepHa cTeNeHb OKUCIeHUs +1 s
a) cepebpa B) 30JI0Ta
0) MEeIu T) Meau U cepebpa, MIOTOMY 4TO

2. Kycouek cepeOpsHOi MOHETHI Maccoit 0,3 pacTBOpMIIM B a30THOM KUCIIOTE U OCAAWIH U3
HOJy4eHHOTro pacTtBopa cepedpo B Buae AJC1. Macca ocasika oka3zanack paBHoi 0,199 r.
MaccoBas o1 cepeOpa B MOHETE paBHa

a) 49,9 B) 53,7
0) 27 r) 36,5
3. YcroituuBocTh ramoreHokomIuiekcoB B psay: [CuCl,]’; [CuBr,]’; [Culy]

a) YBEJIUYUBAETCS B) HE U3MEHSETCS
0) YMEHBIIIAETCS T) U3MEHSETCA HEMOHOTOHHO, MOTOMY 4TO

4. 3onorto pearupyeT € KaKJAbIM U3 NICPCUNUCIICHHBIX BCIICCTB I'PYIIIbI

a) H2S04 (x); H2SeO4 (k) B) HNO3; HC1
0) HNO3; HC1 + C1, 1) HC1 + Cb; H,SeOq4 (k)
5. PactBopumocTts B Boze B psaay HQC1l,-HgBr,-Hgl,

a) YMEHBIIIAETCS B) YBEIIHMUYUBACTCS
6) YBCINYHUBACTCA, 3aTCM YMCHBLINACTCA F) HC HU3SMCHACTCA, NOTOMY 4YTO




6. B pesynbrare peakiuu cyib(ara HUHKA ¢ KOHIEHTPUPOBAHHBIM PACTBOPOM aMMHUaKa

oOpa3yercs

7. YCTaHOBUTE COOTBETCTBHE MEXKY KOMILJIEKCHOW YaCTHIICH M €€ TeOMETpUEH

1) munumanoaprenrar (1)-uon  A) kBaapar
2) xaruoH auammuamenu (I)  B) He3aBepiieHHBIN TeTpasap
3) terpaxmopoaypart (I11)-uon B) nmunecitnas

4) muxnopokymnpat (1)-uon I') Terparap

8. Jlusa nMHKa M PTYTH XapaKTepHO KOOPIUHAIIMOHHOE YUCIIO 4, a 71 KaaMus - 4 u 6,

IIOTOMY 4TO

9. Cymma koa(durentos B ypasHenuu peakiuu Cu + HNO3(k) + HCI(k) — paBHa:

a) 20
0) 14

B) 25
r) 18

10. [IpocTpancTBeHHas CTpyKTypa KomruiekcoB Meau (II) - uckaxeHHbIH OKTadIp WUIIH ILI10-
CKUI KBajipaT. DTO CBSI3aHO C MposBIeHUEM dPdeKTa

Kpumepuu OUECHKU omeema cmydenma npu 6blnOJIHEeHUU mecmoeblx 3a0anuii

Onenka

TpeGoBanus Kk 3HAHUAM

OTJIMYHO

OrneHka «OTIMYHO» BBICTABIISETCS CTYACHTY, €CIM OH TIyOOKO U
IIPOYHO  OCBOWJI ~ MPOTPaMMHBIM  MaTepHall,  HCYEPIBIBAIOLIE,
IIOCJIEIOBATEIBbHO, YETKO U JIOTUYECKH CTPOMHO €ro M3jaraer, yMeeT
TECHO YBS3bIBaTh TEOPHUIO C MPAKTHKOW, CBOOOJHO CHpAaBISETCS C
3aJlayaMi, BOIIpOCAaMU M JPYIMMHU BHAAMHU IIPUMEHEHHS 3HaAHUM,
IIPUYEM HE 3aTPYAHSIETCS C OTBETOM INPHU BHJIOM3MEHEHWM 3aJaHM,
IPaBUIbHO OOOCHOBBIBAET NPUHSTOE PEIIEHUE.

XOpOIIO

OneHka «XOpOIIO» BBICTABISAETCA CTYIEHTY, €CIIM OH TBEPAO
3HAaeT Marepuall, TPaMOTHO U IO CYHIECTBY M3JIaracT €ro, He OIMyCcKast
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE€ HA BOIPOC, IPABHIBHO
IIPUMEHSIET TEOPETUYECKUE TOJOKEHUS NMPHU PEUICHUM NPAKTUYECKUX
BOIIPOCOB U 3a/1a4, BJIaZieeT HEOOXOIMMbIMH HaBbIKAMU U IPUEMaMU UX
BBITOJIHEHUSL.

YAOBJIETBOPHUTECIIb
HO

OI1leHKa «YIOBJIETBOPUTEILHO» BBICTABIACTCS CTYIACHTY, €CIIH
OH MMEET 3HaHUS TOJHKO OCHOBHOTO XapakTepa, HO HE YCBOWJ €ro
JeTajel, JIOMyCKaeT HETOYHOCTH, HEJOCTAaTOYHO  IPaBHIIbHBIC
(GOpPMYITMPOBKH, HApPYIICHHUS JIOTHYECKOW IMOCICIOBATEIBHOCTH B
N30 KCHUU HpOFpaMMHOFO MaTepHana, HUCIIBITHIBACT San}I)IHeHI/Iﬂ HpI/I
000CHOBAHHMH OTBETA.

HEYJIOBJIETBOPUTE
JTBHO

OneHka «HEYIOBJICTBOPHUTEIBHO» BBICTABISETCS CTY/ICHTY,
KOTOPBI HE 3HAET 3HAUMTENHHON YacTH MPOTPaMMHOIO MaTepuana,
JIOITYCKAEeT CYIIECTBEHHBIE ONIMOKH, MMEET 3aTPYJHCHHUS IIPU OTBETE HA
BONPOCKI ¥  OOOCHOBaHWMU OTBeTOB. Kak mpaBuio, OIEHKA
«HEYJIOBIICTBOPHUTEIBHO» CTAaBUTCS CTYACHTaM, KOTOpPhIE HE MOTYT
NPOJOKUTh  OOydeHHe 0€3  JONMOJHUTEIbHBIX  3aHATHH 10
COOTBETCTBYIOIIEH TUCIHIIIMHE.
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Ilepeuens 6onpocos K IK3ameny

1 cemectp
OcHoBHble nonoxeHuss AMY. Arom. Monekyna. Xumudeckuil 3nemeHt. IIpocteie u
cioxHble BemecTtBa. OTHOCHUTENbHAs aTOMHAsT Macca, OTHOCHUTENbHAsl MOJIEKYJsIpHas
Macca. Mosb.Yucio ABoraapo. Mossipaas macca.
OCHOBHBIE CTEXHOMETPUYECKNE 3aKOHBI.
OcHOBHBIE TUIIBI XUMUUYECKUX PEAKLIUH.
Knaccel Heoprannmueckux BEUIECTB:OKCH/IbI, KUCIOTHI, OCHOBaHUs, conu. X gusnueckue
Y XUMUYECKHE CBOWCTBA, CLIOCOOBI MOTYUYEHHUS.
Crtpoenue aroma. Monenb Pesepdopna, ero nemocratku. Teopuss bopa. KBanTtoBas
TEOpHsI CTPOEHUS aTOMa.
KBanToBeie uncna. [Ipunmun Ilaynu. [IpaBuno ['ynna. [lpuHuun HauMeHblIed SHEPTUU.
IIpaBuna KneukoBckoro.
[lepponnuecknii  3aKOH M INEPUOJMYECKAS] CHCTEMAa XUMHUYECKHUX DJIEMEHTOB
A .MenneneeBa. Ilpunuun mnoctpoeHus. I'pynnbsl U nepuoisl. 3aKOHOMEPHOCTH
U3MEHEHHUs CBOMCTB aTOMOB, TMPOCTBIX BEUIECTB U COCOUHEHHI, 00pa3oBaHHBIX
XUMUYECKMMM JJIEMEHTAMM, B IIPEAENIax IUIABHBIX IOATPYNI U IIEPUOJIOB CHCTEMBI
H.N.Menneneena. [lepuoiuuHOCTh CBONCTB aTOMOB .
Xumuyeckasi cBA3b. M3o0paxenue xumuyeckoi cBs3u. KoBaneHTHas (mossipHas,
HenossipHast). MexanuaMbel  00pa3oBaHusl KOBaJeHTHOU cBsi3U. CBOMcTBa KOBaJeHTHOU
cBs3u. ['ubpuaunzanus opourtaneit. Jumnomns, AJIMHA JUTOJIS, TUTIOJIBHBIA MOMEHT.
Merton BasieHTHBIX cBs3eld. OcHOBHBIE MO0keHus: Merona BC.
Merton MoONEKyIApHBIX opOuTaneil. MarHuTHble CBOWMCTBA BEIECTB. JIuneiinas
koMOuHanus aroMHbIx opoutanet (JIKAO). Ces3siBaromue u paspoixistomiine MO
NonHnas cBs3b.
Bonopoanast cBa3b. MeXMONEKYJIApHAas U BHYTPUMOJIEKYJISIpPHAst BOJOPOIHBIE CBS3H.
MexMoneKynsspHOe B3auMOJEWCTBHE: 1) 3IIEKTPOCTaTUYECKOE — OPHUEHTALMOHHOE
(IUMOIb-JUIONBHOE), WHAYKIMOHHOE M JHUCHEPCHOHHOE; 2) JIOHOPHO-aKLENTOPHOE.
VYpaBuenue Ban-nep-Baanbca. 3HaueHne BOIOPOTHBIX CBSI3CH.
Merannuueckas cBsizb. CXOACTBO M pa3iuyue C KOBAJICHTHOW  CBA3BIO.
HenachIeHHOCTh U HEHAITPABIEHHOCTh METAJIIMYECKOM CBA3H.
XnuMuyeckass kuHeTHKa. CKOpOCTb XMMHUYECKMX peakuuid. Cucrema. I'omoreHHsle u
rereporeHHele cucreMmsl. @a3za. CKOpOCTh TOMOTE€HHOM M T€TEPOTr€HHON peaKIuil.
@®akTophl, BIHSIOUIME HAa CKOPOCTb XMMHMUYECKHX pEakUuil. 3aBUCUMOCTb OT
KOHIIeHTpauun. OCHOBHOM 3aKOH XMMHYECKOW KUHETHKHU.
BnusiHue Ha CcKOpOCTh XHMMHUYECKUX peakuuil Temmeparypsl. [IpaBuno Bant-I'oddda.
AKTHBHBIE MOJEKYJbl. ODHEpPrus aKTUBAllMU. 3aBUCHMOCTb SHEPrUU AaKTHUBALMH OT
NOPUPOJBl pearupyromux BeUIeCTB. DHEPreTUYecKuili Oapbep, MepexoIHOe COCTOSHHE.
VYpaBHeHne AppeHuyca, Kak Oojiee TOYHO OIMCHIBAIOIIEE 3aBHUCHUMOCTh CKOPOCTH
XUMUYECKON PEAKLUU OT TEMIIEPATYPBI.
3aBUCUMOCTbh CKOPOCTH XMMUYECKUX PEAKLIUNA OT MPUPOJIBI PEArNPYIOIIETO BENIECTBA.
[lonsiTue o karanu3e W Karanusatopax. Karanutuueckue peakuuu. ['OMOreHHbIH U
FeTepOTeHHBbIN KaTtain3. MeXaHW3M JIeMCTBUSI KaTalnu3aTOpPOB. AKTHUBHBIC LEHTPHI
katanmzaropoB. Katanutuueckue sasl. [IpomoTopsl. U30upaTebHOCTh KaTalIu3aTOPOB.
Tepmogunamuka. TepmoanHamuueckas cuctema. daza. I'ereporeHHas U TOMOIreHHas
cuctembl. KomnoneHTsl cucrembl. @DYHKIMM U IapaMeTpbl COCTOSIHMS. BHYTpeHHss
SHEPrusl.
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1.

[lepBoe Hayano (3aKOH) TEPMOAMHAMUKHU. OHTanbNus. (CTaHIAPTHOE COCTOSHUE
BeniecTBa. CTaHgapTHas SHTAIBIINS PEAKIIIH.

Tepmoxumust. Tepmoxumuueckoe ypaBHeHue. 3akoH JlaByaswe-Jlamnaca. OcHOBHOM
3aKOH TEPMOXHMMHH - 3aKOH ['ecca. Kpyroseie npoiiecchl (IUKIIBI).

OHTponHs Kak (YHKIHS COCTOSHHUS CUCTEMbI. TepMOoAMHaMU4ecKas BEpPOSITHOCTD
cocrossHust cuctembl W. CranpgaptHas oSHTponus. BTopoe Hawano (3aKoH)
TEPMOJIMHAMUKH.

[Toctynar Ilnanka (TpeTbe Hayano TepMoaMHAMUKHU). VI3MeHeHHe SHTPONUU BEIIECTBA C
YBEJIMUEHUEM TEMIIEPATYPBHI.

Oueprus ['n66ca. CszanHas sHeprusi. HanpaBieHHOCTh XUMUYECKOTO MpolLiecca.
OOpatuMmbie W HeEOOpaTHMBIE peakIuu. XuMmMudeckoe paBHoBecue. I[lpunnun Jle
[Hatenbe. CMmeleHNE XUMUYECKOTO PABHOBECHS.

PactBoprl. Knaccudukanus pacTBOpOB IO arperaTHOMy COCTOSIHHIO. HachimeHHbIe,
HEHACBHIIIICHHBIE U MEPECHIIICHHbIE PACTBOPHI.

Konuentpanus pactsopoB. KoHueHTpupoBaHHble U pa3zbaBieHHbIE pacTBOPbl. CIIOCOObI
BBIPQXXEHHS KOHIIEHTPAIIMH PACTBOPOB.

DNEKTPOIUTHI U HEINEKTPOIUTHI. CHIIbHBIE, Cl1a0ble U CPEHEN CUIIBI DJIEKTPOJIUTHI.
OnekTponuTrdeckas auccouuanus. OCHOBHBIE MOJIOKEHUSI TEOPUU SJIEKTPOJIUTUYECKON
quccouuanuu. Mexanusm quccouuanuu. KucioTsl, OCHOBaHUS U COJM C TOYKU 3pEHUS
TOJ. Crenenp aucconuanuu. KoHcTaHTa OHCCOLMAIIUM. 3akoH pa30aBIICHHS
OcTtBanba.

DneKTpoIUTHYECKas Arcconuaius Bojasl. loHHOe nmpousBeaeHne BoAbl. Bomopoanslit u
TUJPOKCHIIBHBIN MoKa3aTenu. pH pacTBopoB colieil.

[IpousBeneHue pacTBOpUMOCTH. Peakii HOHHOTO 0OMEHa.

I'unponus coneil. Tunel ruaponusa. Peakuus cpenpl. CTeneHb U KOHCTaHTa THIPOJIN3A.
WneansHbie pacTBOpbl. KomnmuratuBHblie cBoilcTBa pactBopoB. Ocmoc. OcMoTHYECKOE
nasnenue. 3akoH Payns. CrenctBust u3 3akoHa Payosi.
OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. Teopus OBP. Knaccudukanus
OBP.Oxucnurenu u BocctanoBuTenu. Meto/pl coctaBineHus ypasHenuit OBP.
OneKTpoan3. DIEKTPOJIN3 PacIuIaBOB, BOIHBIX pacTBOpoB. [lonsarue o I'D. CocraBnenue
I'3. DAC snementa. CrannaptHas 3/]C snemenTa.

DOnekTpoaHble NMoTeHUHanbl. CTaHIapTHBIE 3JIEKTPOAHBIE MOTEHLIHANBI. 3aBUCUMOCTh
AJIEKTPOJIHOTO TOTEHIMajla OT KOHIIEHTpAIMil BELIECTB U TeMmIepaTypbl ( ypaBHEHHE
Hepucra). DnekTpoXxuMudecKkuil ps HanmpsHKEHUH METaIOoB.

KonuyecTBeHHas xapakTEpUCTHKA MTPOIIECCOB dJIEKTpoin3a (3akoH Dapajes).
Hucnepcubie cuctembl. JlucnepcHas ¢asa u aucnepcuoHHas cpena. CycneH3uu U
smynbeun. Kommowansie pactBopbl. Oddext Tunmans. Koarymsamus. 3HadeHue
KOJUIOUJTHBIX PACTBOPOB.

Kommiekcusle coenqunenns. Koopaunanmonnas teopust Bepaepa. OCHOBHBIE THIIBI K.C.
Homenknarypa k. c. [IpakTnueckoe npuMeHeHHeE K. C.

2 cemecTp
Bomopon. O6mas xapaktepuctuka. M3otonbl. dusnyeckne 1 XUMHUYECKHE CBOWCTBA.

Tumsr TUAPUIOB. HOHy‘-ICHI/IC " IPpUMCHCHUC.

2. Ilepokcnn Bogopoaa. OKUCIUTENBHBIE U BOCCTAHOBUTEIBHBIE CBOKCTBA.

3. Dnementsl rnaBHoi noarpynmnsl VI rpynmel. O6mas xapakrepuctuka. Xinop. Haxoxnenue
B npupojie. Pusnyeckre 1 xumuueckue ceorcrna. [lonyuenue. [Ipumenenue.

4. XnopoBogopoa u coisiHas kucinora. [lomydenue. CoiictBa. Kuciopoansie coeanHEHUs
xJyiopa. Knucnopoaconepskaniye KUCIOTBI XJI0Pa.

5. bpom. Haxoxnaenue B mpupoae. dusnueckue U XUMHUYECKHE CBOMCTBa.bpoMoBomopon u
OpomMoBoJOpoaHas kuciaoTa. Kucnopoanslie coequnenus Opoma. [lomyuenue u npuMeHeHue.
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Mon. Haxoxienue B npupoae. duznueckue U Xxumuyeckue cpoucrsa. [lomydeHue u
npuMeHeHne. Mo10BOI0pOa M HOAMCTOBONOPOAHAS KHCIOTA. KHCIOpOIHBIE COeIMHEHHS
noxa.
®t1op. Haxoxnenwe B mpupone. dusnmyueckue M XuUMUUYECKue cBoWcTBa. [lonmyudenuwe u
npuMeHenre. @TopoBOAOPO U IJIaBUKOBas kuciaoTa. CBONCTBA, IPUMEHEHHE.
OnemenTsl riaBHoi noarpynnsl VI rpynnsl. OOmias xapakTepucTUKa aTOMOB 3JIEMEHTOB U
IIPOCTBIX BELIECTB.
Kucnopon. Haxoxnaenue B nipupone. Ilonydenue. @usnyeckue 1 XMMHYECKHUE CBOMCTBA.
Kucnopon kak okucnutens. [Ipumenenue. O30H.
Cepa. Haxoxnenue B ipupoae. Amtorponusd. Ousnueckue 1 XMMUYECKUE CBOWCTBA.
CepoBopopon. Haxoxnenue B mpupone. [lonyuenue. dusnueckue u XUMHYECKHE
CBOMCTBA.
Cynsounsl. [lomyuenne. PactBopumocts cynbduaos. [lomucynshumst.
Kucnoponusie coemunenust cepol. Okcupn cepbl (IV). Cepuucras kucnota. Ilomyuenwue.
CsaoiictBa. Cosu CepHUCTON KUCIOTHI. THOCEpHas KUCIOTa U €€ COJIH.
Okxcun cepsl (V). Cepnas kucnora. [Tonydenne. CorictBa. Collu CEpHOI KUCIOTHI.
Cenen u Temnyp.
DOneMeHTHl TWIaBHOM moArpynmnel V rpynnbl. OOmias xapakrepuctuka. A3oT. CtpoeHue
MOJIEKYJIbl. DU3HYECKHE U XUMUYECKUE CBOMCTBA. [lonydeHre u npuMeHeHue.
AmMmuak. @uznueckue 1 XuMHUecKue cBoiicTBa. [lonydyenne u npuMeHeHue.
Oxkcuapl a3ota. CriocoObI OMYYEeHUSI U CBOMCTBA.
A3oTHas u azotucTtas Kuciaotsl. Mx coiictBa. Cosiv a30THOM KUCIIOTBHI.
doctop. [Ipuponusie coenuHeHus U noiydeHue (ochopa. Ou3nMUeckHe U XUMHUYSCKUE
cBoiictBa (pochopa. Dochopcoaepxaiive KUCIOTHI U UX CONH.
[Toarpynna meimeska. [loarpynmna Banaaus.
DneMeHTHl raaBHoOM nmoarpynnsl [V rpynmel. O01as xapakTepucTUKa.
VYranepon. ®opmbl CylIeCTBOBaHUS  MPOCTOro BemiecTBa. DU3MYECKHE U XUMHYECKHE
coiicTBa. [Tomyuenue. [lpumenenune. AncopOrus.
Oxcunel  yraepoma. Ctpoenue Monekyiabl. [lomydyenne. @usnyeckue M XUMHUYECKUE
ceoricTBa. [Ipumenenue.
VYronbHas xkucinora. Crpoenue Moinekynbl. [lonyduenune. @Pusmyeckue M XUMHUYECKHE
cBoricTBa. [Ipumenenue.
Conu yronbHo# kucnotel. [loaydenue. @uznyeckue 1 XMMHUECKHUE CBOICTBA.
Kpemuuii. Pacnipoctpanenue B npupoze. Pusznueckue u xumudeckue cporcrsa. [lonyyenue.
IIpumeHenue.
Huokcun xpemuus. Haxoxxnenwe B mpupoae. Pusmdyeckue M XMMHUYECKHME CBOWCTBA.
[IpumeHenue.
Kpemuuesas kucnora. Crpoenune Mousekynsl. llomyuenume. ®dusnueckne U XUMHYECKHE
CBOMCTBA.
Conu KpeMHUEBOM KUCIOTHl. XUMHUUYECKHE cBoMcTBa. [Ipumenenue.
I'epmannii. OxuciieHMe  a30THOM KHCIOTOWM. PactBopenme B mienoudax. [Ipumenenue.
CoennHeHns KpeMHus. [ €pMaHOBOIOPOBI.
OnoBo. @u3nueckue 1 xumudeckue cBorcrsa. [lomydyenue. [Ipumenenue .
Coenunenus onosa (1) u (1V).
Csunen. Haxoxnenune B npupozge. Pusndeckue M XuMudeckne cBoicTBa. [lomydeHne u
IIPUMEHEHHUE.
Coenunenus ceunna (1) u (IV). [L1toMOUTHI ¥ TUTFOMOATHI.

DNeMeHTHI TTIaBHOU MOATPYIIIBI TPeThel rpymmbl. O0Mmas XapakTepucTUKaA .
bop. Haxoxnaenue B mpupoze.Mzotonsl. [Ipupoaasie coequHeHus 6opa.
duznyeckue U XMMUYecKue cBoiicTBa 6opa. [lomyuenue Gopa.
OpTo- u TeTpabopHbIe KUCIOTHI. [{uccomuarus oprooopHOit KuciaoTel. CBolicTBa. bopaTsl.
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Amomunuii. [Ipupoansie coenunennsa. @usndeckue 1 XxuUMHueckue cBoicta. [lonydyenue.
[Ipumenenue.

Oxkcun u ruapokcun amomunusd. Coenuuenus amoMuaus. CIiiaBbl alIFOMUHUSL.

Bropas rpynna nepuoaudeckoii cuctembl. O011as XapaKTepUCTHKA.

bepwmnuii. [Ipupoanbie coenquHeHus U nonydeHue Oepmuins. Ou3nveckrue U XUMHYECKUE
CBOMCTBA.

Marnuii. [Ipupoansie coenrHeHus U noiydenue. Gusndeckrue U XMMUYECKUE CBOMCTBA .
[lenouno3zemenbHble MeTauibl. [Ipuponnsle coenvHeHus U nonydeHue. dusmyeckne u
XUMHUYECKHUE CBOKCTBA.

Hunk. Haxoxnaenue B npupone. dusmueckue W XxuMuueckue cBorctBa. [lomydenue
MUPOMETAILTYPTHUECKUM U THIPOMETAILTYprHIecKuM criocooom. [Ipumenenue.

Coenunenusa nuHka. Oxena u rugpokeua. Mx cpoiicta. Cosiv LIMHKA.

OnemMeHTsI | rpymmbl neproanyeckoi cucteMbl. OOIIas XapakTEepPUCTHKA.

[lenounble MeTauibl. BakHelmme cOeAMHEHUs C BOAOPOJOM, KHUCIOpPoaoM. OKCuabl,
niepokcubl. [I[puMeHenne menouHbIX METAIIJIOB U KX COCAMHEHUH.

Menb. Haxoxnenue B npupope. dusnmueckue u xumudeckue cpoicrsa.llonydenue u
npumenenue. CoennHenus: Meau ux cpoictBa. OOpa3oBaHHe KOMILJIEKCOB.

Kenezo. Haxoxnenne B npupone. dusmyeckue u xumuueckue cporictBa. CoeaumHeHus
xenesza (1) u (11). [Tonyuenwue.

IMoarpynna wMapranna. OOmas XapakTepUCTHKAa 5SJIEMEHTOB NOATpynnbl. Bakueime
coenuHeHusi. KuCIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB W THUJIPOKCHUIOB MapraHiia B
3aBUCUMOCTH OT CTEIIEHU OKHUCJICHMS 3JIEMEHTa . MapraHiuoBUCTasi, MapraHiioBasi KUCJIOTHI,
HX COJIH.

[Toarpynna xpoma. OO6mas xapaktepuctuka. CoelWHEHHUS TpPEXBAJICHTHOTO XpoMma.
OxucnutenpHass akTUBHOCTh coenuHeHuil xpoma (V). Xpomatsl u JUXPOMATHI.
CpaBHuTENbHAS XUMHUS COEAMHEHUN MONTMOIeHa U Bolb(pama.

PtyTh 1 ee coenuuenus. AManbramol. PTyTh Kak 3arpsi3HUTENb MOYBBI K BOJOEMOB.
[logrpynna remusi. bnaropoansie rasel. CoeanHeHUsi KceHOHa. [IpuMeHeHue NpoCThIX
BEIIIECTB JIEMEHTOB TOATPYIIIIHI.

PannoaktuBHBIE 5S1MeMeHTHl. BakHelline mnpeAcTaBUTENM CEMENHCTBA ypaHa-paaus.
[Tononuii. XapakTepuCTUKa pPagUOAKTHBHBIX 3JEMEHTOB CEMENCTBA TOPHUS W AKTHUHUSL.
AKTHUHOUIBI.

Ilpumeput IK3aMeHAYUOHHBIX OUNIEMO6
UHT'YIICKUN FOCYI[APCTBEHHHﬂ YHUBEPCUTET
JK3amMeHANMOHHBbIN OmiteT Ne _1 (yacthb 1)

ITo kypcy «Heopranmuyeckasi XuMUsh)

IJISE CTYAEeHTOB 1 Kypca cnenHaJbLHOCTH «XHMUI (cHell.)

Bonpocel. 1. OcHoBHble nonoxeHuss AMY. CoBpeMeHHBbIE ONpPENeNeHUs MMOHATUN

atoM U MoJekyna. I[lpoctele u cioxHble BemiecTBa. OTHOCUTENbHAas aTOMHas Macca,
OTHOCHUTEIIbHAS MOJIEKYIsipHas macca. Moub. Hucno ABorazpo. MossgpHas macca.

2. DHTpomnusl Kak (YHKIHS COCTOSHUS CHCTEMBL. TepMoauHaMu4ecKas BEPOSITHOCTh

coctostaus cuctembl W. CtannapTHas sHTponusa. Bropoe Hauano (3aK0H ) TepMOAMHAMUKH.

3. OcHOBHBIE TUIIBI XMMUYECKUX peakuuil. [IpuBecTu npuMepsl KaKI01 U3 HUX.



BuJjieT paccMOTpeH M YTBEPXKAEH Ha 3aceJaHNU Kadeapbl

3aB. kadeapoii, mpodeccop A.M. CanamoB

UHT'YIICKUA TOCYJAPCTBEHHBIV YHUBEPCUTET

OK3aMeHAIMOHHBIN Omiter Ne _2 (yacth 1)

Ilo KypCy «Heopranmueckasi XHMHSD

IJIS CTYIeHTOB 1 Kypca cnenuHaJLHOCTH « XHUMHS» (cHelr.)

Bonpocel.1. OCHOBHbBIE CTEXMOMETPUUECKHE 3aKOHBI. THUITBI XUMHUYECKUX PEaKIU.

2. Iloctynar Ilnanka (TpeThe Hauano TEPMOAMHAMHKH). V3MEHEHHE SHTPONUU
BEIIECTBA C yBEIIMYECHHEM Temmeparypbsl.OHeprus [ubb6ca. Cpsi3aHHas SHEprusi.
HanpaBneHHOCTh XMMHYECKOTO TIpoIiecca.

3. Hanummure ypaBHEHMs 3JIEKTPOJUTHUYECKON TUCCOLMALMHU CIEIYIOIINUX BELIECTB: a)
cynbara kanus; 6) oprobocopHoii KucioThl; B) xyopunaa xxenesa (11); r) uutpara 6apus;
1) TUAPOKCUA HATPHUSL.

BujieT paccMOTpeH M YTBEPKAEH Ha 3aceJaHNU Kadeaphl

3aB. kadeapoii, mpodeccop A.M. CanamoB

UHT'YIICKHUA TOCYJAPCTBEHHBIV YHUBEPCUTET

JK3aMeHANMOHHBbIN OmteT Ne _1
ITo xypcy «Heopranmuyeckasi XuMus» (4acTh 2)

Isi_CTYAeHToB 1 Kypca cnenuajbHOCTH «XUMuUs» (cmeir.)
Bonpocel. 1. Bogopoa. O6mas xapaktepuctuka. W3orombl. dusnyueckue u
XUMUYEeCKHe cBorcTBa. Tumsl ruapuaoB. [lonydyenne u npuMeHeHne BoJopoa.
2. T'epmanuii. OkuciaeHue a30THOM KHUCIOTOM. PacTBopeHume B mIeIoyvax.
I'epMaHOBOIOPOABL.
3. OcylmecTBUTh CIAEAYIOUINE MPEBPALCHUS: ATIOMUHUNA — THAPOKCHUJ ATFOMUHHUS
— OKCH/JI A JFOMUHUSI — HUTPAT ATFOMUHUS — OKCHUJ] AIFOMUHUSA

BusieT paccMoTpeH U yTBEPXK/EeH Ha 3aceZlaHuu Kadepbl

3aB. kadeapoii, mpodeccop A.M. CanamoB

WHI'YIICKHA T'OCYJIAPCTBEHHBIA YHUBEPCUTET

JK3aMeHAUMOHHBbIN OniieT Ne _2 (yacth 2)
ITo kypcy «Heopranumuyeckasi XumMus»




Js_cTyaeHTOB 1 Kypca cnenuajJbHOCTH «XHMMHSD) (cneu.)

Bonpocol.1l. Kpemuueas kuciora. Ctpoerue Mosiekysnbl. [lonmydenne. duszndeckue

U XHUMHUYECKHE CBOICTBA.

[Ipumenenue.

Conm  KpEeMHHEBOM KHCIIOTBHI.

XMMHUYECKUE CBOMCTBA.

2. OnoBo. ®usnueckue u xuMudeckue cBorictBa. Coenunenuii omosa (1) u (1V).

HOJ'IyLICHI/Ie U IIPUMEHECHHUEC OJIOBA.

3. OcymecTBuTh cieayrwomue mnpespamienus: xiuopua xkeinesa (lll) «— xmop —
xyopoBogopoa — xaopun kenesa (1) — ruapokeun xenesa (11).

BusieT paccMOTpeH U yTBepPK/ieH Ha 3ace/JaHuHU Kade pbl

3aB. kadepoii, npodeccop

A.M.Casiamo0B

Kpumepuu OUECHKU omeema HA IK3AdMEHe

4-GannbHas 1IKajia IToxazarenu Kpurepun
(YpoBeHb
OCBOEHUS)
OTiinyHO 1. IlonHoTa WU3NOXKEHUS CTyzneHTOM J1aH MOJHbIN, B JJOTUYECKON
(HOBI)IHIGHHI)IfI TCOPCTUUCCKOTO OoCICaA0BAaTCIBHOCTHU p%BepHYTLIﬁ OTBET
YPOBEHB) MaTepuana; Ha TIOCTaBJIECHHBIM  BONpPOC, TIAE€ OH
2. TlonHOTa U | IPOJEMOHCTPUPOBAJI 3HAHMS TpeaMeTa B
IIPABUJIBHOCTD NOJTHOM o0beMe y4ueOHOH mporpammsl,
pelieHus JIOCTaTOYHO rI1y00KO OCMBICJIMBAET
IIPAKTUYECKOTO JUCLUILINHY, CaMOCTOSITENIBHO, "
3aJlaHus; MCYEpIBbIBAIOIIIE OTBEYAET Ha
3. IlpaBuiIbHOCTh W/WIHK | AONOJHUTENbHBIE  BOMPOCHL,  MPHBOJUT
apryMEHTHPOBAHHOCT | COOCTBEHHBIE NPUMEPHl MO MNpPoOIEeMaTHKE
b U3JI0’KEHUS | TOCTABJIEHHOTO BOIpOCa, pemunn
(mocnenoBaTeNbHOCTh | IPEJIOKEHHBIE MPAKTUYECKUE 3a/1aHus 0e3
neicTBuit); OIINOOK.
Xopo1io 4. CaMOCTOSITETBHOCTD CtTyneHTOM JaH pa3BepHYTHI OTBET Ha
(6a30BEIit OTBCTA, MOCTaBJIICHHBI  BONPOC, TA€  CTYJEHT
YPOBEHB) 5. Kynbrypa peun; JIEMOHCTPHUPYET 3HaHUs, NpUoOpeTeHHbIE Ha
6. ur.a JIEKIIMOHHBIX M CEMHHApPCKUX 3aHATUAX, a
TaK)Ke€ TMOJyYEHHBIE TIOCPEACTBOM H3YyUEHUS
00s3aTeNbHBIX Y4€OHBIX MAaTepHaJIOB 110
Kypcy, JaeT apryMEHTHUPOBAHHbBIE OTBETHI,
MIPUBOJUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOJTHOE  BJIAZICHHE  MOHOJOTHUYECKOU
peublo, JIOTMYHOCTh U IOCIIE0BATEILHOCTD
orBeTa. OAHAKO JOMYCKAETCsl HETOYHOCTh B
OTBETE. Pemmn MIPEAJIOKEHHBIE
NpaKTUYeCKHe 3aJaHusd ¢ HeOOJbIINMU
HETOYHOCTSIMHU.
Y 10BIIE€TBOPUTEITH Crynentom aH OTBET,
HO CBUJIETEJIBCTBYIOIINNA B OCHOBHOM O 3HAHUU
(I10pOrOBBIit IIPOLECCOB  HM3y4acMOW  JUCLMILIUHBI,




YPOBEHB) OTJIMYAIOIIUIACS HEAOCTATOYHOW TITyOMHOM
U TIOJHOTOW PACKPBITUS TEMBI, 3HAHUEM
OCHOBHBIX  BOIPOCOB  TEOpUH,  CIIab0
c(OPMUPOBAHHBIMU  HABBIKAMHU  aHaJIH3a
SIBIICHHI,  TPOILIECCOB,  HEIOCTATOYHBIM
YMEHUEM  JaBaTb  apryMEHTHUPOBAaHHEIE
OTBETHI u MIPUBOIUTH PUMEPBI,
HEJOCTAaTOYHO  CBOOOJHBIM  BIJIAJICHUEM
MOHOJIOTUYECKOH pPEeYbl0, JIOTUMHOCTHIO H

[10CJIEI0BATEIbHOCTBIO OTBETA.
JomyckaeTcsi ~ HECKOJbKO  OHIMOOK B
CoJlep>KaHNuU OTBETa U pelieHnn

IIPAKTHUYECKUX 3a1aHUM.
Heynosnersopure CrygeHTOM gaH  OTBET, KOTOpPBIN
JIBHO COIIEP)KUT psLl CEPbE3HBIX HETOYHOCTEH,
(ypoBeHb He OOHApYXMBAIOIIMKA HE3HAHHE IMPOIIECCOB
copMUpOBaH) u3y4aeMoi MpeIMETHOM obnactu,

OTJIMYAIOMIMNACS HETITyOOKUM PacKpBITHEM
TE€Mbl, HE3HAHMEM OCHOBHBIX BOIIPOCOB
TEOpUH, Hec(HOPMUPOBAHHBIMU HABBIKAMU
aHaJIu3a SIBJICHHUH, ITPOLIECCOB, HEYMEHUEM
JlaBaTh ~ apryMEHTHUpPOBaHHbIE  OTBETHI,
ciabbIM  BJIAZICHHEM  MOHOJOTMUYECKOU
peublo,  OTCYTCTBMEM  JIOTUMHOCTH U
[IOCJIEI0OBATEIbHOCTH. Br1Bonib!
MIOBEPXHOCTHBI. PerieHne mnpakTHUEeCKUX
3aJJaHUil HE BBINOJHEHO. T.e CTyIEeHT He
CIOCOOEH OTBETUTHh Ha BOINPOCHI JIaXe IMpHU
JIOTIOJTHUTEIBHBIX ~ HABOASIIMX  BOIpPOCax
IpenoaaBaTels.

9. YYHEBHO-METOANYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHHUE
JUCIHHUIIVINHBI

9.1. YyeOHas 1uTeparypa:

a) OCHOBHaf:

1. AxwmeroB H. C. Obmas u Heopranudeckast xuMusi: yueOHuk ais By3os/H. C.
AxmertoB. — M.: Beicnr. mk., 2002. — 743 c.

2. T'muaka H.JI. O6mas xumus. — M.:Uuaterpan-Tlpecc, 2002. — 727 c.

3. T'munka H.JI. 3agaun u ynpaxsenus no oomeit xumun. — J1.: Xumus, 2001.

4. HexkpacoB b.B. O0mas u Heopranndeckas xumus. — M.:Xumus, 1973.

5. Heoprannueckas xumus: B 3 1./ITox pen. 1O. JI. Tperbsikoa . T. 1: ®usuko-

XUMHUYECKHE OCHOBBI HCOPTAHMYECKOW XUMHH: Y UeOHUK JIJISl CTY/I. BBICII. y4e0. 3aBeneHuii/M.




E. Tamm, 1O. JI. TpetbsikoB; - M.: U3naTenbckuii neHTp «Akagemusi», 2004. — 240 c.

6. Heopranuueckas xumusi: B 3 1./Ilox pen. 10. 1. TpetbsikoBa . T. 2: Xumust
HETNEPEeXOIHBIX JJIEMEHTOB: YUYeOHHUK NI CTY/. BhICII. y4eO. 3aBenenuit/A. A. [lposnos, B. I1.
3nomanos, I'. H. Ma3zo, ®. M. CnupugonoB. — M.: M3narenbckuii eHTp «Akaaemusi», 2004, —
368 c.

1. Heopranuueckas xumusi: B 3 1./Ilox pen. 0. 1. TperbsikoBa . T. 3: Xumus
nepexoIHbIX eMeHToB. KH. 1: YueOHuK ams cTya. Beicul. yued. 3aBeneHuii/A. A. JIpo3nos, B.
I1. 3nomanos, I'. H. Ma3zo, @. M. CinupugonoB. — M.: U3natensckuil neHTp «Akaagemus», 2007.
—-352c.

8. Heopranuueckas xumusi: B 3 1./Ilox pen. 0. 1. Tperwsikosa . T. 3: Xumus
MePEeXO0IHBIX 1eMeHTOoB. KH. 2: YueOHuK 175 CTy. BhIcHL. yueb. 3aBeneHuii/A. A. [Ipo3nos, B.
I1. 3nomanos, I'. H. Ma3zo, ®@. M. CnupugonoB. — M.: U3natenbckuii neHTp «Akaaemus», 2007.
—400 c.

9. VYraii S1.A. O6mas u Heopranmueckas xumus. — M.:BIII, 2000. — 527 c.

10.  Camamos A.X., Kutuena JI.W., AkranueBa A.l". JlabopaTopHBIil MPaKTHKYM TI0
oOuieit u Heopranuueckoit xumuu. [log pexn. npodeccopa Cynrteirosoii 3.X. — Marac,
[Tunurpum, 2008. — 71 c.

0) JONOJIHUTeJIbHAs JIUTepaTypa

1. Crenun b. JI. Heoprannueckas Xumusi: y4eOHUK JUIsI XUMUYECKUX U XUMHUKO-
TEXHOJIOTHYECKHX CHeluanbHocTel Bhicil. yueb. 3aBenenuit/b. JI. Crenun, A. A.llBeTkoB. — M.:
Bricmas mkomna, 1994. — 256 c.

2. CyBopos A. B. O6mas xumusi: yuebHOe ocodue /i BbICII. yued. 3aBeIeHui/A.
B. CyBopos, A. b. Huxonsckuii. — CII6.: xummst, 1995. — 624 c.

3. Junun P. A. Peakuuu HeopraHn4eckux BemecT: crpaBouyHuk/P. A. Jlunun. — 2-e
u31., nepepad. u gom. — M.: JIpoda, 2007. — 638 c.

4. Pabunosuu B. A. Kpatkuii xumuueckuii cipaBouyHuk/B. A. Pabunosuuy, 3. 4.
XasuHa. — CII6 .:Xumus, 1994. — 432 c.

5. Jlypse 1O. YO. CnpaBounuk no anamurudeckoit xumun/1O. 0. Jlypre. — M.
Xumus, 1967. — 390 c.

6. 3amaun W ynpaxxHeHus 1o obmiei xumuu: yaedHoe nocooue./Ilox pea. H. B.
Koposuna. — M.: Beicias mikomna, 2003. — 255 c.

7. [onb6paiix P. A. COopHUK 3a/1a4 ¥ YIpaXHEHUH 110 XUuMUK: Y yeOHOoe ocodue
JUTSL XUM.-T€XHOJI. CIell. BhIcHI. yueO. 3aBeacamii/P. A. ['onpbpaiix, E. . Macnos. — M.:

Bricmas mxoma, 1997. — 384 c.



9.2. UHTepHET-pecypchl:

http://fizrast.ru/sitemap.htmi

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PI'B)

http://elibrary.rsl.ru Hayunas snexrponHas 6ubaunorexa

http://elibrary.ru/default.asp Poccuiickas HannonanpHas 6uOianoTeka

http://primo.nlr.ru  http://nbmgu.rudnekTponnas  O6mbimoreka  Poccuiickoii
roCy/IapCTBEHHON OMOTUOTEKH

9.3. IIporpammHoOe obecnevyenune

YHuuBepcuter obecredeH HeOOXOIUMBIM KOMIUIEKTOM JIMIICH3MOHHOTO U CBOOOJIHO
pacrpocTpaHsIeMoro MpOrpaMMHOTO 0OECTICUCHHS], B TOM YHCJIE OT€YECTBEHHOTO MMPOU3BO/ICTBA.

Kaxxaplii o0yyaromuiics B TeUeHUE BCEro mepruoja o0yueHus: ooecreyeH WHIUBUIYATbHBIM
HEOTPAHMYEHHBIM JIOCTYIIOM K JJICKTPOHHOW HH(OPMAIIMOHHO-00pa30BaTeIbHOW  Ccpejie
VHHBEpCUTETa M3 JIO00H TOYKHM, B KOTOPOW HMeeTcs JAOCTyln K HH(OpMalMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTu «HTepHeT» Kak Ha TepPUTOPUM YHUBEPCUTETA, TaK U BHE €€.

YHuBepcuter oOecCmeueH CIeAyIIIUM KOMIUIEKTOM JIMIEH3MOHHOTO IPOrPaMMHOTO

obecrieyeHus.
1. JlunensuoHHoe nporpammHoe o0ecneueHue, ucrnoibzyemoe B Uarl'y

1.1.Microsoft Windows 7

1.2.Microsoft Office 2007

1.3.Ilporpammusrii kommiekc MMUC “Busyansnast Ctynus TectupoBanus’”

1.4. Antusupycnoe I10 Eset Nod32

1.5.CnpaBouHo-nipaBoBasi cucrema “I'apant”

Hapsu:[y C TpaAUOMWMOHHBIMHU U3AAHHUAMHU CTYACHTBI W COTPYAHUKH HMMCIOT BO3MOXXHOCTH
MOJIb30BATHCS SJICKTPOHHBIMU IMOJIHOTEKCTOBBIMHA 6azaMu JaHHBIX:

Tabauya 9.1.
Ha3Banmue pecypca CcebLika/nocTyn

DOnekTpoHHass OubiMoTeka oHiaiH «EamHOE OKHO K http://window.edu.ru
00pa3oBaTebHBIM PeCypcam)»

«ObpazoBatenbHbIN pecypc Poccum http://school-collection.edu.ru

denepanbHblii 00pa30BaTENbHBINA MOPTAN: YUPEKICHUS, http://www.edu.ru —
nporpammel, craaaptsl, BY3b1, tectel E1'O, THA

denepanbHBbIA HEHTP nH(}OPMAIIMOHHO- http://fcior.edu.ru -

oOpa3zoBatenbHbIX pecypcoB (PLINOP)

OBC "KOHCVJIbTAHT CTYAEHTA". DnextpoHHas http://polpred.com/news
OMOIMOTEKAa TEXHUYECKOTO By3a

WznarenbctBo  «JlaHby. DneKTpOHHO-OMONIHMOTEUHAs http://www.studentlibrary.ru -
crcTemMa

Pycckas BupTyanbHast OMOIMOTeKa http://rvb.ru —

WznarensctBo  «Jlauby. DJIEKTPOHHO-OHOIMOTEUHAS http://e.lanbook.com -
crcTemMa

ExxenenenbHuk Hayku W oOpasoBanus lOra Poccum http://old.rsue.ru/Academy/Arc

«AKamemMusa» hives/Index.htm



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm

Hayunas snektponnas 6ubaunoreka «e-Library» http://elibrary.ru/defaultx.asp -

DnexTpoHHO-0nbmmoreuHas cucrema [PRbooks http://lwww.iprbookshop.ru -
DJIEeKTPOHHO-CIIPABOYHAs CHCTEMA JIOKYMEHTOB B cepe http://www.informio.ru
oOpazoBanus «1apopMuo»
WNudopmannoHHo-1paBoBas cucrema «l'apant CereBasi Bepcusi, JOCTYITHA CO
BCEX KOMITBIOTEPOB B
KopropatuBHoO#l cetu Uarl'Y
DneKTpoHHO-0nbIMoTeuHas cucrema «tOpait» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

1. Teopemuueckuii Kypc

1) Jlexnuu: mpe3eHTaIHH.

2) KoHTponbHbIE TECTHI.

3) Criucok BOIpOCOB /JIs POBEJICHUS cOOECeJOBAHNUS.

4) TabnuibI-cXeMBbl.

5) BapuanTsl 3aaHuii 17151 KOHTPOJIBHBIX padoT.

6) BapuanTsl 3aganuil 1151 caMocTOATENbHON paloThl (CrienuanbHO pa3paboTaHHbIN

Y U3JJaHHBIN MPAKTUKYM JI CTYJEHTOB).

7) Habop peakTrBoB 1 000py10BaHuUs AJIs JIEKIIUOHHBIX OIBITOB.

2. Jlabopamopnulii npakmuxym
1) Temaruxa u onucanue 1aGopaTOPHBIX paboT (CHENMANLHO Pa3pabOTaHHbIH 1

U3JIaHHBIN J1a00paTOPHBIN MPAKTUKYM JIJIS CTYACHTOB XHMHUECKOTO HapaBIeHUS).
2) Habop XMMHYECKHX PEaKTUBOB K KaKI0i 1abopaTopHOii paboTe.

3) JlaGopaTopHble ycTaHOBKH, 060pYIOBaHHE.

11. METOAUYECKUE YKA3ZAHUA JJISA OBYYAIOIIIUXCA
11O OCBOEHUIO JUCIIUITJIMHBbI

Jlns ycrenrHoro ocBO€HHUs JIEKIIMOHHOTO MaTepHaia o0yJaromuecs JOJKHBI MOCeIaTh
JEKIMHU U KOHCTIEKTUPOBATh UX B CIIELIMAIBHYIO TETPalb.

OdeHb MOJIE3HO Nepe]] TEKYLIEH JIeKIuel MPOCMOTPETh MaTepHall MPeAbIAyIIEH.

[Ipy KOHCHEKTUPOBAHUHU CIIEIYET 3alUChIBAaTh JIMIIb OCHOBHBIE MoyIokeHUs. Ecmm
BO3HUKAIOT BOIIPOCHI MO YacTH MaTepuaja U HET BO3MOXKHOCTU BBISICHUTH UX Cpa3y, CleIyeT
OTMETUTh OCTaBIIeeCs HEMOHATHBIM U TMOCNie JIeKIuu (B CBOOOJHOE BpeMs) HaWTH
COOTBETCTBYIOIIMK MaTepuall B JuTeparype, VIHTepHeTe WM BBIICHUTH Yy IpenojaBaTelis BO
BpeMsi MPAKTUUECKUX 3aHATUN WU Ha KOHCYJIbTALlUAX.

[Ipu moAroToBke K KOHTPOJIBHBIM paboTaM HEOOXOAUMO MOBTOPUTH COOTBETCTBYIOIINN
Marepuai.

PekoMenayeTcsi Takke BHEYpPOUHOE TMOCEUIEHHE J1abOpaTopuu C IENIbI0 MOBTOPEHUS
MaTepuana Mo M3yYEHHIO KPUCTAJLUIOB HAa MOJENSIX, UMEIMUXCS B J1a00paTopuu, MOCKOJIBKY



http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

ATOT HArJISAHBIM MaTepual He MOXeT ObITh JOCTYNHBIM BHe JabopaTopuu. Pexomenmyercs
oOpalaTbes K epcoHaty J1abopaTopuu 3a HEOOXOAUMBIMH Pa3bICHEHUSMU M KOHCYIbTAILMSIMU.
[Tpu moAroTOBKE K JTaOOPATOPHBIM 3aHATHSAM HEOOXOAUMO MOBTOPUTH TEOPETHUECKYIO
9acTh KakK I10 KOHCIEKTaM JIEKIMH M y4eOHMKaM, TaK M MO COOTBETCTBYIOIEMY Yy4eOHO-
METOIUIECKOMY IMTOCOOUIO.
DK3aMeH — 3TO 3aBepIIalolee OLEHOYHOE CPEACTBO MO JUCLUILIHNHE, TO3BOJISIONICE
YTOYHUTH YPOBEHb YCBOCHMs Marepuana oOydarommmucs. IIpm moaroToBke K 3K3aMeHy, B
0011IeM, peKOMEHIYIOTCSI T€ JK€ JCUCTBHSA, YTO U B CIIydae APYTHX KOHTPOJBHBIX MEPONPHUSITHIA:
THIaTeNbHAsT TPopaboOTKa MaTepuana MO KOHCIEKTaM JIeKIHH, Y4YeOHbIM | y4eOHO-
METOJIUYECKUM MTOCOOUSIM, IPYTHMM UCTOYHUKHU. KpoMe 3Toro, HeoOXoquMo BBILACINUTH Hanboee
TPYAHBIE pa3fensl ¥ CHOPMYIMPOBATH BOMPOCH IMPEMOAABATENI0 K KOHCYJIbTAIMH Tepea
9K3aMEHOM.



Pabouas mporpamma aucuuminHbel «Heopranndeckass XUMUs COCTABIIEHA B COOTBETCTBHUH C
tpeboBanusMu PI'OC BO no cnenmansHoctd  04.05.01. «DyHnameHTanbHas U MPUKIIAIHAS
XUMHS», YTBEPXKICHHOTO TpUKa3oM MuHucTepcTBa 00pa3oBaHuss W Hayku Poccuiickoit
®enepauun ot 13 urons 2017 r. Ne 652

[Iporpammy cocraBmit: npodeccop kadeapsl xumun CatamoB A.M.

Pabouas nmporpamma yTBepikJeHa Ha 3acelaHuu Kadeapbl XUMUU

[Tporoxon 3aceqanust Ne _ 7 or « 13 » wmapra 2025 .

Pabouas [mporpamma 0;[06peHa y‘IC6HO-M€TOI[I/I‘IeCKI/IM COBCTOM XUMHUKO-

ouosiornyeckoro dhaxkyiaprera

[Tpotokou 3acenanust Ne _ 6 or « 18 » wmapra 2025 .




CaeleHns 0 nepeyTBepKIeHUN MPOrpaMMbl HA 0YepPeIHOH y4eOHbIii rox u
perucTpanuu u3MeHeHui

YueOubIii Pemenue Bunecennrie n3MeHeHUA IToamucs 3aB.
roj Kadeapsl kadeapoi
(Ne

MIPOTOKOJIA, /1aTa)




