[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®K1O: Kocerok Cepreit Muxaiinosuy OleHOYHbIE MATEPUAIIBI

[lomkHocTb: pekTop
[ata nognucanus: 20.0
YHUKanbHbI MPOrpaMMHbIA KIKOY:

M§4B§;§g{wero KOHTPOJHA U IlpOMe)KyTO‘IHOﬁ aTTeCTAalluM 10 AMCHHUIIJIMHE

e3a68f3eaale62674b5414998099d3dobideopeanuueckan xumun 2,3 cemecmp

Kon, HampaBiieHHe o aro-
04.05.01 ®dynaameHTaJIbLHAS U MPUKJIATHAS XUMHS

TOBKHU
Hanpasnennocts (tipo-
bun) AHanuTu4eckass XumMus
®dopma 00yueHus Ounas
Kadenpa-pazpaborunk

Xumun
Brimyckaromas kadenpa

Xumnu

TunoBsble 3a1aHUA 1)1 KOHTPOJILHOI padoThI:
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Teopernyeckue BONMPOCHI
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OCHOBHBIG IIOHATHUA XUMHHU: aTOM, MOJIeKy.Ha, XI/IMI/ILIGCKI/Iﬁ JJICMCHT, HpOCTOC " CJIOKHOC BEIIC-
CTBO, XUMHYECKas PEAKITHS.

Xummueckas popma ABIKEHHS MaTepUH.

MecTo XUMHH B pSAY APYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK.
XI/IMI/ILIGCKEUI 9BOJJIOIIUA MaTepI/II/I.

Bo3HuKHOBEHNE XMMUYECKHUX 3JIEMEHTOB.

OOpazoBanue BemecTB. Pa3BUTHE XMUMHUYECKHX CHCTEM.

OcHoBHbIE 3Tallbl U JUAEKTUKA pa3BuTua Xumun. Hatypdunocodus. Anxumus.
CTaHOBJ'IeHI/Ie XUMHUHU KaK HaYKI/I.

O1oxa KOJIMYEeCTBEHHBIX 3aKOHOB.

Kiraccmueckast xumus.

CoBpeMeHHBIH Tan pa3BUTHSI XUMHUH.

MHuorokoMIToHeHTHBIe cucTeMbl. KommionenT. daza.

CniocoObI BEIpaKEHUSI COCTaBa MHOTOKOMITOHEHTHBIX CHCTEM (KOHIIEHTPAIlMH KOMIIOHEHTOB).
PactBopb! (TBEpAbIE, )KUIKKE, Ta3000pa3HbIe).

BnusiHue ycinoBuii Ha B3aMMHYIO paCTBOPUMOCTH BELIECTB.

Ponw connBaranum.

Oco0eHHOCTH PacTBOPOB BEICOKOMOJIEKYIISIPHBIX BEIIECTB.

Tunbl B3aUMOIEHCTBUS BEIIECTB - 00pa30oBaHUE CMECEH, paCTBOPOB, COCTMHEHUIA.
DOU3NKO-XUMHUYECKUH aHaJINU3 KaK METOJI UCCICA0BAHNS MHOTOKOMIIOHEHTHBIX CHCTEM.
JlnarpaMMBbl COCTaB-CBOMCTBO.

[Ipumeps! quarpamMm COCTOSIHUS: BOJA, YIIAEPO, HOJI, BOAA-XJIOPU HATPHUsI, BOJA-CEPHAs KUCTIOTA,
YKEJIE30-YIJIEPO/I.

[Iporecc aMeKTPOTUTHIECKON TUCCOIMAIIN KaK B3aMMOICHCTBHE BEIIECTB.

CamouoHu3aIus.

3aKoH JACHCTBYIOIIMX MAacC B paCTBOPaX JIEKTPOJIUTOB.

TepmoauHaMuueckasi akTUBHOCTb HOHOB.

TepmoauHaMuueckasi 1 KOHIIEHTPAIIMOHHAS] KOHCTAHTHI PaBHOBECHS (B TOM YHCIIC JUCCOIHAITIN).
CunbHbIe U cradbie ANeKTpoIuThl. CTeneHb AUCCOIHAIIHH.

[IpoTonuTnyeckrne paBHOBECUSI.

Kucnotsl, ocHoBanus, amponuTsl 1o bpéucreny.
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Boga xak pactBopuTens.

JuddepeHuupyrorue 1 HIBEIUPYIOIINE PACTBOPUTEIH.

Astonporonus. MonHoe npousseaeHue Boabl. pH.

I'uyponu3 kKaTHOHOB (KakK JUCCOLMALMS KUCIIOT - aKBAKOMIUIEKCOB) M aHHOHOB (OCHOBAHUM IO
Bpeuncreny).

HeoOpartumsiii ruaponus. [Ipumenenue ruaposmsa.

Bydepnbie pacTBOpbI, MpUpOIHBIC OY(hEepHBIE CHCTEMBI.

Kucnorel u ocHoBanus no Jlsrouncy.

Jucconmanus KOMILUIEKCHbIX HOHOB. KoHCTaHTa HecTolKocTH (ycToiuuBOCTH). J[BOiHBIE COMH.
PaBHoBecue ocagok—pactBop. [IP npoussenenne pacTBOPUMOCTH.
OKHCANTENBHO-BOCCTAHOBUTEIbHBIE IIPOLIECCHI.

DIIeKTPOAHBIN noTeHMan. Bogopoauslii snekTpoa. YpaBuenue HepHera.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIA IOTEHIIUA.

KoHcTanTa paBHOBECHSI OKMCIUTEIbHO-BOCCTAHOBUTEIBHOW peakiuu. P HanpsskeHuid.
["anpBaHnYECKUE 3IEMEHTBI U AKKYMYJISTOPBL. TONIMBHBIE SJIEMEHTHI.

DIEeKTPOXUMHUYECKasE KOPPO3HSL.

DIEKTPOIH3.

Hanpsokenue pasnoxenus. [lepenanpsiokenne. OCOOEHHOCTH AJIEKTPOIIN3a KOHIIEHTPUPOBAHHBIX
pacTBOpPOB.

DIEKTPOHHOE CTPOEHUE aTOMA.

[TonsaTne 06 oMMCcaHUK KBAHTOBBIX CUCTEM C IIOMOIIIBIO BOJTHOBOW (DYHKIIWH.

DNeKTpOHHAas IUIOTHOCTh BEPOSITHOCTU. PajinanbHas I0THOCTh BEPOSTHOCTH.

AToMHBIE OpOUTaNH. s-, p-, d-, f-AO.

DHepreTuueckue auarpaMmMbl aToMoB. 3anosiHeHne AQO snexkrponamu. [lpunnun [aynu. [Tpasuno
XyHpa.

Pa3mep aToMoB 1 nOHOB. OpOUTANBHBINA, KPUCTAIUIOXUMHUECKUNA U KOBAICHTHBIN paJnyChl aTOMa.
WNonuzanuonsslil noteHnuan. CpoJacTBO K 3JIEKTPOHY. DIEKTPOOTPULIATEIBHOCTD.
[Tepunoanueckwuii 3akon [[.11. Menneneesa, ero pusnyeckoe 000CHOBaHUE.

OCOOEHHOCTD TSKEJBIX AJIEMEHTOB (OCIabiIeHne U HCYe3HOBEHUE MepHoAnIHOCTH). COBpEMEHHOE
3HAUEHUE MEPUOJINYECKOTO 3aKOHA.

XuMuyeckas CBsi3b. XapaKTEePUCTUKN XUMHUECKOM CBSI3U: DHEPIHsl, JUIMHA, TIOJISPHOCTh, BaJICHT-
HbIit yrou. [lepekpriBanue AO kak ycrnoBre 00pa3oBaHUs CBS3H.

Tuns! nepexpriBanus. OOpa3oBaHKE CBA3BIBAIOIINX, AHTUCBA3BIBAIOIINX U HECBSA3BIBAIOIINX MOJIE-
KyJsipHBIX opoutaneit (MO).

D¢} PexTuBHOCTD (INIOTHOCTH) MEPEKPHIBAHUS B 3aBUCUMOCTH OT CUMMETPHUH, OTHOCUTEIBHON
sHeprur AO U pacCTOSTHUS MEXKIY A/IpaMu.

Kpatnsie cBsi3u.

Mertoa MonekyspHbIx opoutaneit B popme JIKAO-MO.

DHepreTuyecKkue TuarpaMMbl JByXaTOMHBIX TOMO- U T€TEPOSAEPHBIX MOJIEKYII, 00pa30BaHHBIX
31eMeHTamMu 1-ro u 2-ro nepuoI0B.

DNEeKTPOHOACPUITUTHBIE U PJICKTPOHOU3OBITOYHBIC CBS3H.

KpartHocts cBs3m.

MarHuTHbIE CBOMCTBA MOJIEKYJ M BELIECTB.

[MonspHOCTh cBsA3M 1 3 heKTUBHBIN 3apsia Ha aToMe. Monekyna LiH kak nmpuMep HOHHOTO coeu-
HEHUS.

[TpyHIHIIBI TOCTPOSHUS YHEPTETUYECKUX AUArpaMM MPOCTEHINX MHOTOaTOMHBIX Moiekyn (CHa,
NHzs, H20). [lenokanu3oBaHHble (MHOTOLIEHTPOBBIE) 77 -CBSI3U (HA MpUMEpe aHUOHOB HEOpraHUYe-
CKHX OKCOKHCIIOT).

JlunonbHBIA MOMEHT MoJIEKYJbl. [TonsipHbIE U HEMONSIPHBIE MOJIEKYJIBI.

KoopmHarmonsoe nciio.

Karronnbie, aHHOHHBIE 1 HEUTPATIbHBIE KOMILJIEKCBL.

Howmenknarypa.
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TurmaHbIe KOMILTIEKCO00PA30BATENH U JTMTaH L. MOHO- U TTOJMICHTAHTHBIC JITAHTbI.

[Tpumenenue merona JIKAO-MO k onmmcaHrio XMMAYECKOM CBS3M Ha MPUMEPAX TETPAIPUIECKOTrO HOHA
NHs" 1 OKCOAHHOHOB HEOPraHMYECKHMX KUCIIOT M OKTA3IPHUECKUX aKBa-, TAJIOreHO-, AMMHUHO- U [IMAHOKOM-
TUIEKCOB 0-37IEMEHTOB.

1-Csi3biBanye. CtaOun3alys B [0JIE JIUTaH0B.

CTabuIbHOCTD M PEaKIMOHHASI CIIOCOOHOCTH KOMIUIEKCHBIX COEIMHEHUH B 3aBUCUMOCTH OT 3JIEKTPOHHOTO
CTPOEHHSI.

Nzomepust.

V3meHeHne CBOWCTB MOHOB M MOJICKYJI IIPY BXOKJICHHM BO BHYTPEHHIOIO c(pepy KomIuiekca (Ha mpuMepe
AKBAKOMILJIEKCOB KaK KUCJIOT).

OcHOBHBIE PUHIIUIIBI KJIACCU(PUKAUYA XUMHUECKUX JIEMEHTOB.

s-, p-, d-, f-amemMeHTHLI

ITonosxeHune 31eMEHTOB - METAJUIOB U HEMETAILIIOB B Ilepuoanueckon cucreMe.

OcHOBHbIE XapaKTEPUCTUKH METAJJIOB 0 CBOMCTBAM U XMMHUYECKUM CBSA3SIM.
PacripocTpaHeHHOCTB 3JIEMEHTOB B IIPUPOJIE.

MeTo/b1 HccieIoBaHUSI HEOPTaHUYECKUX COeTMHEHUH.

OKHCIUTENEHO-BOCCTAHOBUTEIBHBIE MTPOIIECCHl B HEOPTAaHUUECKOU XUMUHU.

Oco0eHHOCTH CTPOEHHSI aTOMa BOJOPOAA, U30TOIBI. XUMUYECKHe CBOICTBa Bojopoaa. CrnocoOsl
oJIydyeHus: Bojgopoa. duznueckrue cBOMCTBA BOAOPOIa. AJIOTPONIMS BOAOPOA: OPTO- U MapaBo-
JOPOJibl. ATOMapHBIN BOJOPO/I.

CoctaB u cTpykTypa Boabl. Ouznueckne CBOMCTBA BOABI. AHOMANHH (PU3NIECKUX CBOWCTB BOJIBI.
Ctpoenue Mosekys Boabl. [loaspHOCTh MONIEKYIbI BOABI. ACCOLMAIINS MOJIEKYJ BOAbI. XUMHUYECKHE
cBoKcTBa BOJbI. Tspkenas Boja.

OO01mas XxapakTepuCTHKa aTOMOB 3JIEMEHTOB TaJIOT€HOB. XapaKTepHble cTeneHu okucnenus. Ctpo-
€HUE JIByXaTOMHBIX MOJIeKYJ. MI3MeHEeHre XUMUYECKON aKTUBHOCTHU B PSIIY IBYXaTOMHBIX MOJICKYJI
rajioreHoB.BiusiHIe MeXMOIIEKYISIPHOTO B3aUMOJICHCTBUS HA arperaTHOE COCTOSIHUE TaJOTeHOB.
Coemunenus xisopa (-1). XmopoBogopoa u xjopoBoaopoaHas (coyisgHas) kuciota. [lonyuenue B
MIPOMBIIIJICHHOCTH U B Tabopartopun. PU3NKO-XUMUYECKUE CBOWCTBA.

Coemunenus xnopa (I). Hutpun u okcua. XnopHoBaructas kuciota. [lonydenne u Gpusnko-xumu-
yeckue cBoricTa. JKaBeneBas Boja.

OxwucnurenbHbie cBoiicTBa coequuernid xyopa (I). Xnopnas uzBects. [lomyueHne u Xumuyeckue CBOM-
CTBa.

Xnopuctas kuciota. Xmoputbl. Coenunenust xyopa (V). XimopHoBaras KucioTa. Xjopatbl. bep-
ToneToBa colb. [lonyuenue u xumuueckue cpoiictBa. Okcun xjopa (VI) u ero npumenenne. Coenu-
Henus xjopa (VII). Oxcun xnopa (VII). Xnopnas kucnora. [lepxnopater. [lonyuenue. @uznko-xu-
MUYECKHE CBOMCTBA. MI3MeHEeHUEe KUCIOTHBIX U OKUCIUTEIBHBIX CBOMCTB B PSAIY KHCIOPOACOAEP-
JKAIIX KUCJIOT XJI0pa U OKMCIUTENbHBIX cBOiicTB B psaay ClO™ - CIO* CIO* - CIO*. [Ipumenenue
XJIOpa ¥ €ro COeIMHEHUM.

Bbpowm, non, acrat. PactipoctpanennocTs B npuposae. [Ipocteie Bemecta. [lonyyenue B mpomblii-
JeHHOCTH U B naboparopun. Ousnko-xumudeckue cBoiictBa. Coenunenus OpoMa, nofa, acrara (-
1).

["anmoreHoBOIOPO/BI U MIX BOJHBIE pacTBOPHI. CrOCOOBI MOMyUeHHUs TaloreHOBOAOPOI0B. PU3UKO-
XUMHUYECKHE CBOMCTBA. 3aKOHOMEPHOCTH U3MEHEHUS CBOICTB B psAY rajJoreHOBOJOPOJIOB U UX BOJI-
HBIX PacTBOPOB.

Coenunenus 6poma (I), noga (I). Coenunenns 6poma (V), noaa (V). Coenunenus 6poma (VII), noma
(VII). [IpumeHeHne MPOCTHIX BEIIECTB U COCTMHEHUN 2JIEMEHTOB MOATPYIIIBI Opoma.
buonornueckas pons p-anemenToB VII rpynisl.

OO01mas xapaKTepUCTHKA aTOMOB 3JIEMEHTOB U MPOCTHIX BEIIECTB XAIbKOTEHOB. XapaKTepHbIE CTe-
neHn okuciieHus. Kucnopoa. CtpoeHne Monekyinsl kucinopoaa ¢ nozunuii merogoB BC n MO. Ilo-
PANIOK, UIMHA U SHEprus cBs3M Monekyisl Oz u moHoB O | 0% | 0%, TlonyueHne KuCIoposa B
1ab0paTopuu ¥ MPOMBIIUIEHHOCTH. PU3NKO-XMMHUECKHE CBOMCTBA KUCIOPOAa.



96. Cepa. XapakTepHble cTelieHH OKucIeHus. Haxoxaenue B mpupojae (caMmopoaHas cepa, CyiabhaTsl,
XalbKoreHu1bl MetaiuioB). IIpoctoe BemecTBO. AstoTpornHble MoauduKkanuu cepbl. [lomydenue
cepbl. DU3UKO- XUMUYECKUE CBOKCTBA.

97. Coenunenus cepsl (-2). Cepoomopoa. Ctpoenune Monekyibl. [lomydenne. OU3MKO-XUMUYECKHE
CBOMCTBA.

98. CeneHn, Temnyp, nononuit. Haxoxaenue B npupoe. [IpocTeie BemecTBa. AUIOTpoIHbIe Moau(rKa-
uud. [Tonyyenune. PU3NKO-XMMUYECKUE CBOMCTBA.

99. Coenunenus cenena (-2), Temurypa (-2), nosonus (-2). [lonydenne u pu3nko-xuMUUYECKHE CBOMCTBA.

100. H3meHeHHE KHCTIOTHO-OCHOBHBIX U BOCCTAHOBHUTEIHHBIX CBOWCTB XaJIbKOT€HOBOIOPOIHBIX KHC-
JIOT.

101. Coemunenus Se(IV), Te(IV), Po(IV). Okcunpl. Cenenucras kucnota. [lonydenne u Gu3nko-xu-
Mudeckue cBoicTBa. CpaBHEHHE KUCIOTHBIX U OKHUCIUTEIbHO- BOCCTAHOBUTEIBHBIX CBOWCTB Cep-
HUCTOH U CEJICHUCTON KUCIIOT.

102. Coemunenus Se(VI), Te(VI), Po(VI). Oxcumsr Se(VI), Te(VI). CenenoBast Kuciora u TEILIypoO-
Bast KUCJIOTHI.

103. CpaBHeHHE CBOWMCTB CEPHOM, CEJICHOBOM U TEJUTYPOBOM KUCIIOT U UX COJIEH.

104. TlpumeHeHHE celcHA, TEILTypa U MOJIOHUS M UX COSAMHCHUN. bruomorndeckast poyib COeTMHEHUH
celieHa.

105. OOmiast XxapaKTepHCTUKa aTOMOB 3JIEMEHTOB U MPOCTHIX BEUIECTB IPYIIBI a30Ta. XapaKTepHbIE
crenienu okucienusa. Ctpoenue monekyisl azota (Metoast MO u BC). PaciipocTpaneHHOCTH B pu-
poxe. IIpocroe BemecTBo. [lomyueHne a3ota B pOMBIIIIEHHOCTH | B 1abopaTtopun. OU3NKO-XUMH-
Yyeckue cBoicTBa azoTa. [I[pumeHenne cBO6OHOTO a30Ta.

106. ®ocdop. PacipocTpaneHHOCTH B ipupoze. [Ipoctoe BemecTBo. AJUIOTPOITHBIE MOTUDUKAIINH.
[Tonyuenue docdopa B mpombiniuieHHOCTH. PU3NKO-XUMUYECKUe cBoiicTBa. Coenunenus pocdopa
(-3). Bogopoansie coequnenus pochopa. [lomyuenue. dusnko-xuMudeckue cBorictBa. Coennme-
Hus ocdopa.

107. Mpeiubsk, cypsMa, BUCMYT. PactipoctpaneHHOCTH B mpupoe. [lpocteie Bemectsa. [lomydenue.
CoenuHenus Mbllbsika, cypbMbl U BUcMmyTa (-3). I'mapunsl. Ilonydyenune. DuznKo-XuUMUYECKHE
cBorictBa. llonydenne. DU3NKO-XMMHAYECKUE CBOMCTBA. MBIIIBAKOBHUCTAs! KUCJIOTA U APCEHUTHI.

108. Coenunenus meimbika(V), cypbMbi(V), BucmyTa(V). Oxcuabl. MBIIbsSKOBass KUCIOTa U apce-
HATBI.

109. CpaBHEHHE KHCIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB OJHOTHUITHBIX
COCJTMHEHHI MBITIBSIKA, CYPbMBI 1 BUCMYTA.

110. OxwucnurenbHbIE CBOMCTBA coenquHeHU BUCMyTa( V).

111. TlpumeHeHHE MBIIIbSIKA, CYpPbMbI, BUCMYTa U UX coenrHeHui. Tokcuueckoe neiicTBUE coeuHe-
HUH MBIIIbsKa. @OopMa TEKYIIET0 KOHTPOJIS: OMPOC, TPOBEPKA HABBIKOB PEIICHUS 33/1a4.

112. OOmiast XapaKTepUCTUKA aTOMOB 3JIEMEHTOB TPYIIITBI YIIIEPO/Ia, XapaKTePHBIC CTEIICHU OKHUCIIe-
HUs. Yriepoa. AmoTponHbie Moaudukanuu. PacnpocTpaHeHHOCTh B TpUpoie. XUMUYECKUE CBOM-
CTBa yIJiepoja.

113. KapOuasl. [Honyuenue u pusnko-xuMudeckue cBorictBa. CoeluHEHHs yriepoJa.

114. Kpemuuii. Haxoxnenue B npupoje. [lonydyenne u Gpu3NKo-XMMHUECKHUE CBOMCTBA KPEMHUS.

115. T'epmanuii, onoBo, cBuHel. PacrpoctpaneHHocTh B ipupojie. [Ipocteie Bemectra. [lomyuenue
1 (U3UKO-XMMHUYECKHE CBOICTBA.

116. VYrnekucnsriii raz. Ctpoenue momnekynsl. [lonydenne u Gpu3NKo-XMMHUYECKHEe CBOICTBA.

117. KapOGonatsl, ux cBoiictBa. Cepoyrnepos. ®@ocreH. TuokapOonarsl. {uanamuasl. Huanater u
tTuonuanatel. Kapbamm.

118. Coemunenns yriepoxaa (II). Okenn yranepona (II). Ctpoenune monexynsl (Mmeronst MO u BC).
[Tonyuenue un PU3NKO-XUMUYECKUE CBOWCTBA.

119. Ilwmanuz BoIOpOAA, IMAHOBOJOPOIHAS KHUCIOTA (CHHIIIbHAS KuciaoTa). [loydenne u pu3nko-
xumuyeckue cBorictBa. [{uan. [I[puMeHeHne npocThIX BEUIECTB U COCIMHEHUN yriiepo/a.

120. Cwmnuaer. Kapoun kpemuus. [amorenunsr kpemuus. [excadTopokpeMHHUEBas KHCIOTa, €
COJIH.
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121. Cunansl. CTpoeHue, oiydeHue u cBoiictBa. CpaBHEeHHE CBOMCTB CHIIAHOB U MPEJICNIbHBIX yTJe-
BOJIOPOJIOB.

122. Kucnoponnsie coenunenus kpemuus. Oxcun kpemuus (IV). Kpemuuessie kuciaotsl. CBOHCTBa
KpeMHUEBbIX KUca0T. CHUiIMKaress, MoiIy4eHne U MpUMEHEHHUE.

123. Cunukatel. Oxcun kpemuusi(1l), monydenue u cBoiicta. [IpuMeHeHre KpeMHUS U €r0 CoeInHe-
HUU.

124. T'mapupasl repMaHusi, 0JIOBA, CBHHIIA M UX CBOMCTBAa. AM(DOTEpHBIE CBOICTBA OJIOBA M CBHHIIA.
Coemunenus repmanusi(Il), onosa(Il) u cBurma(ll). Okcuabl U THUIPOKCUIBI T€PMaAHUA, OJIOBA U
CBUHIIA B CTENIEHU OKUCIIEHUS (+2), U3MEHEHHE KUCIOTHO-OCHOBHBIX U OKHCIUTEIBHO-BOCCTAHOBU-
TEJIbHBIX CBOWCTB.

125. Coemunenus repmanus(IV), onoBa(IV) u cBurna(IV). CpaBHuTENnbHAsS XapaKTEPUCTUKA KHUC-
JIOTHO-OCHOBHBIX M OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB coeauHeHuid repmanusi(IV),
onoBa(IV) u ceunna (I1V).

126. JIuoxcuabl repMaHus, 0JIOBa U CBUHIIA. | 'epMaHaThl, cTaHHATHI U mtoM0aThl. CypuK: cTpoeHue,
B3auMoJeiicTBHE ¢ KuciaoTaMu. CTEpeoXUMUs U CBOMCTBA T'MPOKCKOKOMIIJIEKCOB F€pMaHus, 0JI0Ba
U cBUHIA. TeTparaioreHu/ipl repMaHus, 0JI0Ba, CBUHIIA, UX YCTONYHUBOCTD.

127. TanoreHuIHBIC KOMIUIEKCHI: CTPOCHHE, YCTOWIUBOCTh. Cynb(UIbl repMaHusl, 0JIOBA ¥ CBUHIIA!
MOJIy4eHue U cBOKCTBA. THOCTAaHHATHI M THOT€PMAHATHI.

128. IlpuHumn paboThl CBUHIIOBOTO aKKyMyJsitopa. [I[ppumenenue repmanusi, 0J0Ba, CBUHIA U MX CO-
eINHEHUN.

129. buonoruueckas poib 3JeMEeHTOB 14-ii rpynimbl.

130. OOmias xapakTepuUCTHKa aTOMOB 3JIEMEHTOB 3JIEMEHTOB rpymisl 6opa. bop. Haxoxnenue B mpu-
pone. Momudukaruu 6opa. [Tomyaenne 6opa. Pu3nKo-XxuMUIECKHE CBOMCTBA. brHAapHbBIE coeTHHE-
HUs OOpa MX CBOICTBa, MOJIy4eHUE U CTPYKTYphl. OKcu, KapOu, HUTPH, TaJoreHuab 6opa, 6op-
HBIE CTEKJIA.

131. TerpadTopobopHas KHCIIOTa, €€ COJH.

132. T'mppunsr 6opa. Homenknarypa.

133. [Ju6Gopan. Ctpoenue Mmoinekynbl. [lonydenue u cBoiictBa aubopana. bopanbl, oco6eHHOCTH
CTPOCHHS UX M CTPYKTYpPHI (KI1030-, HUJ0-, TadHO-).

134. bopruapunsl, moixydyeHue, IpUMEHEHHE U CBOMCTBA.

135. bopnsbie KuCIOTHI, uX conu. [IprMeneHne 6opa u ero COeTMHEHUH.

IIpuMepbI NPpaAKTHYECKUX 3aJaHUH

Omnpenenuth MOJISIpHBIE Macchl: okcuaa docdopa (V), a30TUCTO# KUCIOTHI, THApokcuaa xemnesa (111),
cynbdara HaTpUS.

1. Macca 2,24 nraza (H.y.) paBHa 2,8 1. Uemy paBHa MoJseKynsgpHast Macca raza? Kaxoii 3to raz?

2. AnromuHni Maccoii 10,8 T criaBmim ¢ cepoii Maccoii 2,4 T. Beraucinre KoJIm4ecTBO BeIecTBa CyIb-
¢buna aTroOMUHUS, KOTOPBII 00pa3yercs B pe3yibTaTe peaklinu.

Hamucate dpopmyast okcumos azota (1, 1, 11, 1V, V) u xpoma (I, 111, VI).

4. Tlpu coenunenuu 1,50 r HaTpus ¢ U30BITKOM XJiopa oOpa3zoBanoch 3,81 r xyopuaa Hatpus. Haittu
MOJIIPHYIO Maccy SKBHBAJIEHTa HATPHsl, €CJIM U3BECTHO, YTO MOJISIPHAs Macca SKBUBAJIEHTA XJopa
paBHa 35,45 r/mMob.

5. Ckonpko autpoB CO2 (H.y.) BeigenuTcs npu aevicrBun n3bdbitka HC1 Ha 500 M 2 H. pacTBOpa
Na2CO3?

6. Onpenenuts MaccoByto 1010 Mg(NO3)2 B pactBope, mosyderrHoM cmemuBanuem 300 T 10% u 500
r 2% pactBopoB Mg(NO3)s.

7. PactBop 9,2 r fioga B 100 r meranona 3akumnaet npu 65°C, a ykCThI MeTaHON KUIUT NpH 64,7°C
(Evemanora = 0,84). I3 ckOIBKUX aTOMOB COCTOMT MOJIEKYJIa o/1a B pacTBOpe MeTaHoa?



8. Ilpu kaxkoil KOHIEHTpPALMU YKCYCHas KucioTa mpoauccouunpoana Ha 12%? K, (CH3COOH) =
1,9-10°.

9. HaiiTi MOJSIpHYIO KOHIIEHTpauio HOHOB H' B pacTBOpe, €M KOHIIEHTPAIUs THAPOKCHII-HOHOB
[OH] B HeMm coctaBmster 7,4- 1071, onpenennts pH. Ykazats cpeny.

10. [lyst peakuu BBITIOJIHUTE CIEAYIONIUE 3a1anus: a) onpenenuts Tun OBP; 6) MeTogoM 31eKTpoH-
HOTO (MJIM MOHHO-3JICKTPOHHOT0) Oananca moaoopath Ko3(pPUIIMEHTH B ypaBHEHUHU PEaKIIUU, YKa-
3aB OKUCIIUTENb U BOCCTAHOBHUTEIb.

K2Cr207 + HJ + H2SO4 — Cr2(S04)3 + J2 + K2SO4 + H20

11. BeuucnuTh NMOTEHLIMAN CepeOpsTHOTO 3JIEKTPOIa B PacTBOpE, COJEpKaIleM HOHBI cepedpa ¢ KOH-
nenTpanweii 6-107? Momb/m.

12. Paccunraiitre D/IC ameMeHTa, COCTaBIEHHOTO U3 IIMHKOBOW M BUCMYTOBOM IJIACTHHOK, IMTOTPY>KEH-
HbIX cooTBeTCTBEHHO B 0,1 M pactBop HUTpaT 1iuHKa U 2 M pacTBOp HUTpaTa BUucMyTa. Hanummre
ypaBHEHHE 3JICKTPOAHBIX MPOLIECCOB, MPOTEKAIONIIUX IPU PadOTE 3JIEMEHTA.

13. Beruncnute 00beM XJI0pa, BBICTICHHOTO MPU 3JIEKTPOIM3E XJIOpUaa HATPUsl TOKOM cuiioil 10 A B
teyenue 0,5 4. 3anuiuTe cxemy mpolecca 3JeKTPoIr3a BOJAHOIO pacTBOpa XJIOpUIa HATPUS.
14. OcymecTBuTE ClaeayroUIUe MpeBpalieHus (B cirydae HEOOXOAMMOCTH YKAKHUTE YCIOBUS IPOTEKAHUS

peakuuii B obmem Buze (t, P):
I - KIO3 —» KsH2l0s - KI — I,

0 H,SeO, b 5eO;
BaSO; — BaS — CuS = A — <
15. B—> ZnSO,

Ocymennsii U ouniieHHBIN 0T CO2 Bo3ayx oobemom 100 11 (H. y.) IpOMYCTHIIN Yyepe3 030HATOp,

pu 3ToM 8 % KHCnopoaa npeBpaTuiiock B 030H. [lomydeHHbIi ra3 NponycTUiIn 4epe3 pacTBOp HO-
nuna kanus. Kakas macca noma obpasoBanack? Kakoit 00beM xJiopa (H. y.) moTpedyeTcst s mpe-
BpaieHus storo oxa B HIO3?

16. O6pa3zer cepeOpsHO-LIMHKOBOTO Ipunos Maccoit 1,50 r oopaboTanu a3oTHOM KucnoToi. [Tpu sTom
oOpazoBaiiock 2,81 r cMecu HUTpaATOB cepedpa v IIMHKA. BbIYrcinTe MacCoBbIE 10IM METAILIOB B
IIPUIIOE.

17. B naboparopusix okcup azora (II) monyudaror neiictBuem a30THOI KUCIOTH Ha Meab. Kakas macca
Mmenu B3aumoeiictBoBaia ¢ 30%-it HNO3, eciin 0o0bem Boiiensserocst NO coctasui 20 11 npu
BbIXOIe peakiuu 80 %?

18. Kakue o6bembr 20%-ro KI (p = 1,166) u 30%-ro KNO2 (p = 1,203) HE0OX0aMMO CMEIIaTh B CEPHO-
KHUCJIOM pacTBOpE, YTOOBI NP B3aUMOAECUCTBUM 3TUX BEIIECTB BbIIENUIOCH 22,4 11 (H.y.) OKCHIa
azora (I1)?

3 cemecTp
Teopernyeckne BONpochl

1. JmnaronansHoe cxoacTBO. [IpuunHbI U creacTBus
2. Tlpm xakuxX yCIOBHSX MIETIOYHBIE METAILIBI B3aUMOACHCTBYIOT C BOJIOPOJIOM, KaKH€ COSTNHEHHS

00pa3yroTcst TpH ATOM M KaK OHM B3aUMOJECUCTBYIOT C Boaou? [loueMy ruapubl MIETOYHBIX
METaJIJIOB Ha3bIBAIOTCS colleoOpa3HbiMu? Kak UX MOMydaroT U Kakue CBOMCTBA /ISl HUX Xapak-
TEpHBI?



10.

11.

12.

13.
14.
15.
16.
17.

18.

19.

FI/I,Z[pOKCI/I,Z[BI mMCI0OYHBIX W IICIIOYHO3EMCEIBHBIX MCTAJIJIOB. HOHY‘-ICHI/IQ, 3aKOHOMCPHOCTU H
IMPHUYUHBI U3SMCHCHUA KUCIIOTHO-OCHOBHBIX CBOICTB.

KommiekcHbie COCAMHCHHUA ICIIOYHBIX U IICIOYHO3CMCIIBHBIX MCTAJIJIOB. buonorunueckas POJIb
COGI[I/IHeHI/Iﬁ MICJI0OYHBIX U IICIIOYHO3EMEIIbHBIX METAJIJIOB

Hanummre srekTpoHHbIE POPMYIIBI S-3JIEMEHTOB BTOPO# rpynmsl. Kakoi u3 HuX ampoTepeH,
KAaKOW paJMOaKTUBEH, KaKUE€ HA3bIBAIOTCS LICIIOYHO-3€MENbHBIMU yieMeHTaMu? Kak u3MeHs-
IOTCSI XapaKTEPUCTUKU aTOMOB U CBOMCTBA 3JIeMEHTOB B psiny Be — Mg — Ca — Sr — Ba?

B 4€M COCTOUT CXOIACTBO M OTJIMYME IIEIOYHBIX U IIEI0YHO3EMEIbHBIX MeTauioB? OTBET nil-

JIIOCTPUPYUTE YPABHEHUSIMU PEAKIIUH.

Uem oTiiruaeTcsi OSpUILTUN U €T0 COSMHEHUS OT €r0 aHAIIOTOB M KaK 3TO OTINYUE 00BICHICTCS?
OTBeT WLTIOCTPUPYHTE YpaBHEHHUAMHU peakiuid. Kak moiydaroT Oepuuiiii 1 Kak 3TOT METaJll
B3aMMOJICHCTBYET C KUCIIOTaMH, IeiodaMu U Boaoi? Kakue cBoiicTBa Oepmuins 00yciaBiu-
BAIOT €0 UCIO0JIb30BAHNE B aBUACTPOCHUH, MAITMHOCTPOEHUHU U aTOMHBIX pEeaKTopax?

Kak nonyyarot Maramii, 1 Kak 3TOT METaJL1 B3aUMOJEHCTBYET C KUCIIOTaMU, LIEI0YaMH U BOJIOM ?
Yem oTiiMYaeTCsl €ro COEAMHEHUS OT COSAMHEHUN ero aHajoroB? I’ e mMpUMEHSIOTCS MarHui,
€ro CIUIaBbl U €r0 COEIUHEHU?

B yem nposiBiisieTcst CXOACTBO XUMUYECKUX CBOMCTB Oeprilins U aintoMuHus? Uem oObscHsAeTCS
3TO CXOACTBO?

Kaxue coequHenyst KaJibLidsg U MarHus IPUMEHSIOTCS B KaUYECTBE CTPOUTEIbHBIX MAaTEPUAIOB U
BXOJAT B UX cocTaB? Yem OOBSICHIETCS BO3MOXKHOCTH IOJAOOHOTO NMPUMEHEHHUSI COCTMHEHHUN
KaJIbLIUSI M MarHus?

Onummmre pacripoctpanéHaocts Al, Ga, In, Tl B mpupoze u npuseaute GopMyIibl Hanboree u3-
BECTHBIX MUHEpasoB. Kakoe OTHOIIEHHE K ATIOMHHHUIO UMEIOT ApParolieHHble KaMHU PYOUH U
cangup?

OxapakTepu30BaTh OTHOIIEHHUE CBUHIIA K BO3/1yXY, BOje, kKucioTtam. [louemy cBuHel HE pacTBO-
psieTcst B pa30aBICHHBIX COJITHON M CEPHOU KUCIIOTaX, XOTS U PaCIOJIOKEH B PsIIy HAIIPSKEHUIA
110 Bojtopoa?

[IpuBecTH ypaBHEHMs peakluii, CBUAETEIBCTBYIOUMX 00 aM(pOTEPHOCTH THAPOKCUIOB OepHII-
JIUS ¥ LIMHKA.

HazBarb okcuipl repmanus, 0jioBa U cBUHIA. Kak M3MEHSIOTCS KMCIIOTHO-OCHOBHBIE CBOMCTBA
ruapokcuioB B pspax Ge(OH)2, — Pb(OH)2 u Ge(OH)s — Pb(OH)4?

KaitHocummeTpus 2p 351eMEHTOB.

3aBUCHUMOCTb SHEPIMY MOHU3ALIMH U PaINyCa aTOMa OT aTOMHOT'O HOMepa 3J1eMEHTOB 13 rpymmnbl
3aKOHOMEPHOCTH U MPUYKUHBI U3MEHEHUS (PU3NUECKUX CBOMCTB (IUIOTHOCTh, TEMIEPATYPhI KU-
MIEHUS U IJIaBJICHUS ) AJIEMEHTOB 13 rpymnmsl

[TonydyeHnne amoMuHuA U €ro aHaIoroB. KakoBel posi KpHOJIHMTA B ITPOLIECCE MOJIYYEHUS AIIIO-
MuHuA? Kak ycTpoeH anexkTponus€p s nosiydeHus amoMuaua? Kakumu cxemamu U peakuu-
SIMHM OIIMCBIBAETCS IIPOLIECC DIEKTPOIH3a?

l'unpokcuna amoMHUHUS CYIIECTBYET B BUE YETHIPEX COENMHEHUMN: TUAPapruiuiuT (rudocuT),
OaifepuTt, Auacrnop U 6eMuT. UeM OTIMYAIOTCS 3TH COEIUHEHUS MO0 CBOEMY COCTaBY U CBOM-
ctBaM? CBeXeOCAKIEHHBIN TMAPOKCU AIFOMUHHUS CO BpEMEHEM M3MEHSET CBOM COCTaB, CTPO-
eHue u cBoiicTBa. Kak Ha3pIBaeTcs 3TOT MPOLECC U TOYEMY OH IIPOUCXOAUT CaMOIIPOU3BOJIBHO?
Kak m3mensitorest cocras, crpoenue u cpovictBa Al(OH)3 B aTom npomecce? Kak Brnusiet remre-
partypa Ha 3TOT mpoiecc?



20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

[TpuurHBI 1 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB KuUCIoT/TuapokcuaoB B, Al, Ga, In, TI. Ilo-
yemy kucioTHbie cBoiicTBa y Ga(OH)3 Beipakensl cuiibHee, ueM y AI(OH)s 1 modyemy ruapok-
CHJI TAJUTHSI HAa3bIBAIOT UICaTbHBIM aMPOIUTOM? YKaXUTE YPaBHEHUS COOTBETCTBYIOIINUX PEaK-
105048

Kakue creneHn OKHCICHHS MPOSIBIISIOT JIEMEHTHI TOATPYIIIIBI TaJUIAS B CBOMX COSAMHCHHSIX ?
Kakas cTeneHb OKUCIICHUs YCTOWYMBA JUIS Ta/UIAs M MHJIWS, U Kakas — JuIsl Tayuusa? OTBeT wil-
JIOCTPUPYHTE IPUMEPAMHU COSIMHCHUA U YPAaBHEHUSAMU PEAKLIHM.

Kak n3mensiercst ruposusyemocts cosed B psay AL2(SO4)3 — IN2(SO4)3 — TI2(SO4)3 — T12SO4?
Hanummwure ypaBHeHUe ruaposin3a cyib(ara HHAHUS 1O MEPBOM CTYIEHU B MOJICKYJISIPHOM U B
WOHHOM BUJIC.

OO0BscHUTE, TTOYEMY TaJUTHH, B OTJIMYKE OT aJIOMHUHHMS, B3aMMOJICHCTBYET C BOJIOM, XOTS €r0
anexkTpoanbii noteHuuan (—0,71 B) meHee oTpuniaTesieH N0 CpaBHEHHUIO € 3JIEKTPOIHBIM ITOTEH-
nuanom amoMmunus (—1,66 B). [Touemy Tammmii, B3auMoICHCTBYIOIINWMA C BOJION aKTHBHEE, YeM
QTFIOMUHHM, CO IIEJI0YaMHU, B OTIIMYKE OT aTIOMHHHMS, B3aUMOJICHCTBYET JIUIIb B IPUCYTCTBHH
OKUCJIUTEIIS

3aBUCUMOCTb SHEPIMU HOHU3ALINH, PAILYCa ATOMA U OTHOCUTEJIbHOM 3JIEKTPOOTPULIATETIbHOCTH

OT aTOMHOI'0 HOMEpa 3J1eMEHTOB 14 rpynmbl

IloueMy cBUHEL, CTOSAIIMN B Py HAaIIPSDKEHUH 10 BOJOPO/1a, HE B3aUMOJAEUCTBYET C COJISIHOM,
OpOMOBOZIOPOTHOM, OJOBOAOPOTHON U Pa30ABIEHHOW CEPHOUM KHUCIOTaMHU U IMOYEMY OH B3au-
MOJICUCTBYET ¢ KOHIIeHTpupoBaHHOi (6onee 80 %) cepHoii kucnoroii? Hamuimre ypaBHeHHE
PEaKIMU U CTPYKTYpHYIO (hopMyi1y 00pa3yroerocs COeAMHEHUsS] CBUHLIA.

[Ipn kakux ycioBHsAX repMaHui, OJIOBO M CBHMHEI] B3aMMOJEHUCTBYIOT C KMCJIOPOJIOM U KakHe
OKCHJIBI ITpU 3TOM 00pazyroTcs? Kakue u3 HUX OTHOCATCA K KMCIOTHBIM, a Kakue — K aMm(poTtep-
HbIM? MIMeroTcs a1 cpeu HUX OCHOBHBIE OKcHIbI? Kakoe mpakTuueckoe 3HaueHUE UMEIOT OK-
CHUIBI 0JI0Ba?

Kak n3MeHsI0TCSl OKUCIMTENbHO-BOCCTAHOBUTENIbHbIE CBOMCTBA coeanHeHul B psaaax Ge(Il) —
Pb (IT) u Ge(IV) — Pb(1V)?

Kakoe mpaktiyeckoe 3HaueHHe HMEIOT OKCH bl cBUHIIA PbO, PbO2, Pb203, Ph3O4 u kak ux mo-
nydaror? K kakomy kiaccy coeawaenmii otHocsTes Pb2O3 u Pb304? Kak B TexHUKE Ha3BIBAIOT
PbO, PbO2 u Pbz04?

Hanummre ypaBHeHUs peakiiii NOIy4YeHHs M THIPOJIN3a XJIOPUIOB 0JI0Ba U OOBSICHUTE, TOYEMY
OJIMH U3 HUX OTHOCSAT K COJISIM, a IpYroi — K rajoreHaHrugpuaam. [louemy npu npuroToBieHuu
BOJIHBIX PAaCTBOPOB XJIOPHJIOB 0OJIOBA K BOJIe 0053aTeNbHO J10OABISIETCS CONHAs KUCIO0Ta?
OnuiuTe MojaydyeHrue W CBOMCTBA CyNIbPUAOB oyioBa. Kakoe u3 3TUX COCNMHEHHH U TOYeMy
Ha3bIBAETCS «CycanbHOE 30510To»? Kak MOKHO pa3ienuTs cMech cyiabpuaioB SnS u SnS2?

B kakux MuHepanax coAepKHUTCS TUTaH M Kak ero noiydaroTr? Yem oOyciaoBI€HBI TPYAHOCTH
€ro MoJy4YeHHUs B UUCTOM BHE?

OnuimmMre nosydyeHUEe TUTaHA BBICOKOM YMCTOTHI MOAMAHBIM MeTonoM. Kakoe oTHomeHue k
9TOMY METOAY UMEIOT METOJ JIETYUYUX COEMHEHNN U METOJ TPAHCIIOPTHBIX PEaKLUi?

Kax MOXHO MoJIy4nTh TUTAHOBYIO KUCIIOTY U3 TUTAHATa HATpHs, U3 TeTpaxiopuaa tTutana? Ka-
KUMHU CBOHCTBaMHM 0o0agaeTr 3To coeanHeHne? Yem oObsACHAETCA pa3HHIla B XUMUYECKUX CBOM-
CTBaX CBEXEMPUTOTOBICHHON TUTAHOBOM KUCIIOTHI U I1OCIIE €€ XpaHEHUs?

Kakoe ctpoenne mmeer terpaxsiopun tutaHa? K kakoMy kiiaccy COeIMHEHU OH OTHOCUTCA?
[Touemy 3TO BemIECTBO MPUMEHSIOT Ha (pjoTe B KauecTBE OOpa3zoBarTessl JbIMOBOW 3aBECHI?
Hanumure ypaBHenue peakuuu nonyuenus TiCls u3 okcuna tutana (IV)

Kak nomyvaroT Metaimndeckuil HUPKOHUM U3 MPUPOAHBIX coequHeHni? Kakumu cBoiicTBaMu
o0yajjaeT 3TOT MeTaul U KakoBo ero npumeHeHne? C Kakoil Lenbio HUPKOHUI BBOAMTCS B
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36.

37.

38.

39.

40.

41.

42,

43.

44,

45.
46.

471.

48.

49,
50.

51.

52.

53.

54,

CIJIaBbI HA OCHOBE MarHus, aJllOMUHUSA U jkene3a? ['1e npuMeHstoTest KapOou IUPKOHMS M OKCHT
nupkonus (IV)?

Kak n3meHstoTest CBoMCTBa OKCHI0B B psagax: a) VO — V203 — VO, — V20s; 6) V205 — Nb2Os —
Ta20s5? OTBeT WILTIOCTPUPOBATH YPABHEHUSIMH PEAKITHIA.

YeM 00bACHACTCS UCKITIOUUTENBHO BBICOKAsl yCTOMUMBOCTD HUOOUS M TaHTaa K JIEHCTBUIO KHC-
101? C Kakoil CMEChbI0 KMCIIOT B3aUMOJEHCTBYIOT 3TH METaJUIbl U KaKoBa poJib KOMIIOHEHTOB
9TON cMecH B peakuuax? Hanumure ypaBHEHMSI 3TUX peaKLuil.

Kakue paBHOBecHsI 1 ueM OHU 00YCJIOBJIEHBI CYIIECTBYIOT B BOJHOM pacTBOpe BaHa aToB. Hamu-
IMTe B MOHHON (JOopMe ypaBHEHHUS PeaKLUi, IPOUCXOIAIINX TPH MTOCIEI0BATEILHOM J100aBIe-
HuM K pactBopy NazVOs cepHOl KUCIOTHI. (Jiekuusi, TpeTbsaKoB)

BoccranoBneHune coelMHEHUI BaHaMsl: BOCCTAHOBJIEHNUE IUHKOM, N30MpPaTeIbHOE BOCCTAHOB-
JICHUE B KUCIION U IEIOYHOU cpefe. (JIEKLHUs, ONBITHI OTKPBITOT0 00pa3oBaHus)

[Touemy B psixy Cr — Mo — W: a) mIIOTHOCTh METAJUIOB YBEIIMUMBAETCS; 0) TeMIiepaTypa IJiaB-
JICHUs BO3pPAcTaeT; B) BOCCTAHOBUTENIbHBIE CBOMCTBA YMEHBLIAIOTCSA: T') PaHyChl aTOMOB MOJIHO-
JIeHa U BOJIb(ppaMa OueHb OJIU3KU?

PaBHOBecHs B pacTBOpax XpomaroB. Biusuue nonos Ba?*, Ag*, Pb?* na cMenenue paBHOBecHs
2Cr04%+ 2H*= Cr,07%+ H,0. C moMoIpio Kakoro peareHTa MOKHO OCaJIUTh BECTh XpOM M3
pactBopa 6uxpomaroB. IIpuumHbI MeHbIIEro pasHooOpasus xumuueckux popm s Cr*® mo
cpasHeHuio ¢ V*° (1exims, TpeThakoB).

Iporeccs ruapomusa coneit Cr¥*. Uto npensTcTByeT ruaponusy coneii xpoma Cr3* ¢ annonamu
CUJIBHBIX KUCIIOT. (JIeK1usl, TPEThIKOB).

CMech KaKMX peareHTOB Ha3bIBaeTCs XpOMOBON CMECHIO, KAaK OHAa TOTOBUTCS U JIJISl UErO IpUMe-
HseTcs? Kakoe BelecTBo Ha3bIBACTCA XPOMIIMKOM U KAKOE€ OTHOLIEHHE OHO UMEET K XpOMOBOM
cmecu?

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA COEIMHEHUI XpOMa, B KAUYECTBE J1OKA3aTEIbCTB
NIpUBEAUTE ypaBHEHUS peakuuil. Biausaue pH.

[Tomumepu3arust MOJIMOIATOB U BOJIb(PPaMaTOB MPHU MOAKUCICHHH PACTBOPA.
I'ereponomucoenunenns W, Mo *®: Aunonsr Kerruna, Aanons: Jloycona, AHHOHEI AHIEpCOHa
(Jexum, OTKpeITOe 00pa3oBaHue, TPEThIKOB)

MonubneHoBble cHU U BoJib(hpamMoBble OpoH3bl. BapuaHTsl (opMyn coennHEHUM, CTEHeHH
OKHCJIEHUS METAJIJIOB, IPUMEHEHUE.

Omnumure ¢pu3nveckre CBOMCTBAa MapraHia, TeXHEUs U peHus (IpUYUHbBI U3MEHEHUS TeMIlepa-
Typ KUINIEHUS U TUIABJICHHUS ), IOJIOKEHUE B PSAAY HANpPsDKEHUH, B3aMMOIEHCTBHE C KUCIOPOAOM,
BOJOPOAOM, TaJIOT€HaMU, BOJIOM, KHCIIOTaMU U 1enodaMu. [IpuBennure ypaBHEHUs peaklivil.
Pacnipoctpanenue B npupone u nonyyenue Mn, Tc, Re.

IloueMy nepMaHraHar Kaaus IIMPOKO MCIIONB3YETCsl B KadecTBe okucauTena? Kakue BHelHue
MIPU3HAKH CBUJIETEIBCTBYIOT O IPOTEKAHUN OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIuii ¢ yda-
ctueM KMnO4 B pa3sbix cpenax? Kak BiauseT cpena pacTBopa Ha OKHCIIUTEIbHBIE CBOMCTBA
KMnO4? OTBeT MILTIOCTpUPYHTE YPaBHEHUSIMH PEAKIIMHA.

[Toyemy pacTBOp mepMaHraHata Kajus XpaHsT B TEMHOU mocyae? UTo MpOUCXOIUT ¢ HUM B
IIOJIKMCIIEHHOM PacTBOPE MpU AJIUTEIBHOM XpaHeHUH? Hanummre ypaBHEHNUE PEAKIIUH.

B ueM mposBIIsETCS CXOACTBO CBOMCTBO cBoiicTB Mn?" 1 Mg?*, oTBeT moaTBepAUTE ypaBHEHHU-
SIMM peakiui. B yem npudmHa 3T0ro cxoacraa’?

Hanummre ypaBHeHMs peakliMil peHUs U TEXHEIMsI C KUCIOPOJIOM M a30THOM KHMCIIOTOM U yKa-
JKUTE YCIIOBUS UX NMPOBEAEHHUA. 11 cpaBHEHUS IPUBEIUTE YPaBHEHMsI peaklinii MapraHua ¢ Oz
1 HNO3 1 00bscHUTE, TOYEMY OTIMYAIOTCS MPOIYKTHI 3TUX PEAKIIHA.

OO6BscHHTE, TOUEMY PACTBOP XJIOpHUa KObambTa 2 uMeeT po30BYIO OKPAcKy, a MpU J00ABIEHHH
K HEMY pacTBOpa COJSTHOW KUCJIOTHI, IIBET PACTBOPA MEHSAETCS. UTO MPOUCXOIUT, ECIIN MOACY-
IIUTH Oymary, Ha KOTOpOH cJieJlaHa HaJMMK|Ch pacTBOPOM XJiopuaa kobansta? [louemy Hagnuce
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o0ecuBeYMBaeTCs MPU MOCIEAYIONeM oXiaxaeHuu? OTBET MOATBEPIAUTE YPAaBHECHUSIMHU PEak-

M.
55. [lonyyenue u pasjenieHue MIaTUHOBBIX METAJIOB.

56. Ha xakoMm CBOICTBE IJIATHHBI OCHOBAHO €€ MPUMEHEHHE JIJIs1 U3TOTOBJICHUS BOAOPOIHOTO 3JIEK-

Tpoaa? OnuiuTe YCTPONHCTBO U Ha3HAYEHHUE STOTO JIEKTPOA.

57. O6bsacHuUTE, MoUeMy cepedpo He B3aUMOACUCTBYET ¢ Pa30aBICHHON CEPHOM U COISIHOM KUCIIO-
TaMH, HO B3aUMOJEHCTBYET C MOJIOBOIOPOIHON U CEPOBOJAOPOIHON KHUCIOTAMH, & TAKKE C CO-

JISHOM, €CJIM B Hel coJiepKaTcsl IMaHUI-UOHBI (JIeKIUH, TPEeThsIKOB)

58. Kakoe oTHOIIEHKE K 30JI0TYy UMEIOT: a) cycallbHOE 30J10T0; 0) BOeHHBII ropoiok (dpopT) Hoke B
CIIIA; B) opranmsanus ['oxpan B Poccuu; r) 3050T0e ceuenue; 1) Macca 112 kr; €) Mexanuue-
CKOE YCTPOMCTBO Opaea; ) TPOUCKas yHIUS; 3) poccuiickuii xumuk [1.P. barpatnon?

59. Kak momyuuts rugpokcu meau (I1)? MoxHO 1 st 3TOTO MCIIOIb30BaTh: a) paCTBOP aMMHU-
aka, 0) pacteop NaOH? B uem pactBopsiercs runpokcua meau(Il)? MosxHo i 17151 3TOTo HC-
MOJIb30BAaTh: ) paCTBOP aMMHakKa, 0) KoOHIeHTpupoBaHHkIi pactBop NaOH, B) pacTBop coisi-
Hou kucnotel? [Ipossaser iu Cu(OH)2 amdoTeprbie cBoiicTBa? Hanummre ypaBHEHUS COOT-

BETCTBYIOIIMX PEAKIIMA.

60. OnuinTe XUMUYECKUE MPOIIECCHI Kilaccudeckoi poTorpaduu, OCHOBaHHOM Ha UCIOJIb30Ba-
HUU OJHOTO M3 TAJIOTEHHUIOB cepedpa. UTo MpOUCXOAUT B MOMEHT IKC-TIO3UITUH, TIPU MIPOSIBIIE-
HUU U TIPU 3aKperuieHnu ¢pororpaduyeckoro nzodpakeHus? Yem oTianyaroTcsa HeraTuBHbIE

M300paXeHUS OT TTO3UTUBHBIX?

61. C xakum u3 AKTUHOU OB CBA3aHbl TAKHUEC BAKHBIC STAllbl pA3BUTHA HAYKH U TCXHUKH KAK OT-
KPBITHC PAAXMOAKTUBHOCTH, CO3JAaHUC aTOMHOI'O OPYKHA U OCBOCHUC aTOMHOM OHEPTHUU IJIA
MHUPHBIX ueneﬁ? B kakom BHUJIC 3TOT 3JICMCHT HAXOAUTCA B IPUPOJAC, U KaK €T0 II0JIy4aroT B

METAJUINYECKOM BuUe?
62. [lony4yenue u pazaeneHue f-31eMeHTOB

IIpumMephl DpaKTHUECKUX 3aJIaHUI

1. Tpu 298 K npomssenenune pactopumocts AgoCrOg pasro 4,7x 1072, OnpenenuTs, CKOIBKO T

AQ2CrO4 Mmoxxno pacTBOpuTh B 130 J1 BOJIBI ITpH ATOH TeMmepaType.

2. DHeprus paclIeIUIeHHs KPHCTAINIMUecKuM moieM mis kommiekca [Fe(H20)]** pasma 120
kJ[>k/MOJb. BeIunciauTe npeanoiiaraeMyro JJIMHY BOJHBI MOTJIOMICHUS, COOTBETCTBYIOIIYIO BO30YK-
JICHUIO DIIEKTPOHA C HIDKHETO Ha BEPXHUI SHEPreTHUECKuil ypoBeHb d-opOurtaneii. Byaer nu man-
HBIH KOMIUIEKC TMOTJIONIATh U3JIyYeHUE B BUIUMOUN OOJAcCTH CreKTpa? YKaXuTe pacrpeseieHue
AIIEKTPOHOB Ha paclICIUIEHHBIX d-OpOHTAISX [EHTPAIBHOTO aToMa M paccunTanTe 3GPeKTUBHBIN

MAarHUTHBIA MOMEHT.

3. MomnsipHas KOHIIEHTpallKs SKBUBAJIIEHTA AUXpoMaTa Kaius B pactBope paBHa 0,1 monb sk/11. Kakoit
00BeM 3Toro pactopa norpedyercs ais Boiaenenus oga uz 100 mn 1 M pactBopa K, mogkucnen-

HOT'O CEPHOM KUCIOTOM?
4. OcymiecTBUTE CJIENYIONINE TPEBPAILICHHUS:
Ti — TiO2 — K2TiO3z — H2TiO3z — TiOSOs — Ti2(SO0a)3

Pb — Pb(CH3COO)2 — Pb(OH)2 — Na4[Pb(OH)6] — Pb(NO3)2 — PbS — PbSO4 — Pb(HSO4)2

— Pb

5. Hcnonw3ys auarpammsl Jlatumepa s coenunennit Cl, Br, I, moctpoiite auarpammer @pocta npu

pH=0 (1a ogHOM Tpaduxe).
CormocTaBbTe OKUCIUTENBHYIO ClIOCOOHOCTH KHcaoT HOO u HOOs.
XapaxTepHsl 1 peakuun aucnponopironupoBanus Clz, Brz, |2 B kucnoii cpene?

Bro; +l,854 N Brog— +l,447 ) HBrO +l,604 N Br2 +l,065 N Br—

Clo, —*% ,Clo; —*® 5Clo, —*%® 3, HCIO, —2% 5 HCIO —2*2 5 Cl,

+1,358 N CI -

- 1,60 - 1,13 1,44 0,535 -
H 10, —280 5|0, — 8 S HIO 24 | 1055
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TunoBble BONPOCHI (3a1aHUSA) K IK3aMEHY:

2 ceMecTp
1. Knaccugukaiius, OCHOBBI HOMEHKJIATYPhl HEOPraHMYECKHX BEIIECTB, KOOPAMHAIIMOHHBIX CO-

eAuHEeHUN. BaxkHelue npeIcTaBuTeNId MUHEpaIbHbIX KUCIIOT, OCHOBAaHUM, coJIel. VIX HOMEHKIaTypa.
2. DNEKTPOHHAs TEOPHsI aTOMOB M MOJIEKYJ. DJIEKTPOHHAsI CTPYKTypa aTOMOB B 3aBUCHMOCTH OT
noJjioxkeHus B nepuoandeckoit cucreme J1.M. Mengaeneesa (I1.C.). Ctpykrypa s-, p-, d-3nemenros. [Ipo-
THO3HPOBAHME UX CBOICTB HA OCHOBE MOJIOKEHUS B IEPUOJUUECKON cucTeMe 31eMeHToB. KBaHToBaHMe
SHEPTHUH AICKTPOHOB. XapakTepucTuka rpymm u nepuooB [1C. OcobeHHOCTH dTEKTPOHHOU KOH(HUTY-
paruu nepexoaHbIX METaJIOB.
3. OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA, CIIOCOOHOCTH K KOMITJIEKCOOOPa30BaHUIO, HOHU-
3anus s-, p- U d-anemeHTOB. [IpuMepbl OKUCIUTETFHO-BOCCTAHOBUTEIBHBIX PEAKIMIT HEOPraHUYECKUX
Y OPraHUYeCKUX COSAMHECHUN. MEeTOI0OM JIEKTPOHHOTO OanaHca mogo0paTh CTEXUOMETPUIECKIE KO3 (-
(bUIUEHTHI PeaKII|H.
4. OCHOBBI TEOPHH MOJIEKYJISIPHBIX OPOUTAJICH U TEOPUU HANIPABICHHBIX BAJICHTHOCTEH (THOpH -
3aruu). [Ipupoma KoBajdeHTHBIX cBsi3el B MoJiekynax 3jeMmeHToB | u Il mepuomos IIC. DnekTponHas
crpykrypa monekyi: F2 ; Oz ; Hz ; N2 B Tepmunax Teopun MonexyisipHeix opoutaneit (MO JIKAO) n
TEOpUHU THOPHIN3ALINH.
5. DNEeKTpPOHHAs TEOPUS CTPOECHUS MOoJIeKyIl. KoBajeHTHbIE OJSPHBIE U HENOJIsIpHbIE CBsA3U. Onu-
caHue 3JIEKTPOHHOM U MPOCTpPaHCTBEHHOM cTpyKTyphl Monekyn CHa, C2Hs, N2, NH3, H20, CO, H.S B
TEPMHHAX TEOPUH HAIIPaBJICHHBIX BAJICHTHOCTEH (rMOpuaAn3aIig).
6. [TonsiTHe 0 TOHOPHO-AKLIETITOPHBIX U BaH-/I€P-BaaIbCOBBIX B3aUMO/ICUCTBUSAX.
7. Beeoenue 6 xumuro snemenmos. OCHOBHBIC PUHITUTIBI KITaCCU(DHUKAIIMN XHUMHUYECKUAX SJIEMEHTOB
no JI.. MenneneeBy. s-, p-, d-, f-anemenTtsl. [TomgoxeHue 3IEMEHTOB - METAJUIOB M HEMETAJUIOB - B
[Tepuonnueckoii cucreme. OCHOBHBIE XapaKTEPUCTHKH METAUIOB M HEMETAIJIOB, UX pasinuue 1o ¢u-
3MYECKUM U XUMUYECKUM CBOMCTBAM U THIAM XUMHYECKON CBS3H.
8. Pacripoctpan€HHOCTB 351€eMEHTOB B npupoe. PaccesHHbple u penkue 31eMeHTbl. CBA3b pacipo-
CTpaHEHUS U pacHpeleICHUs] XUMHUYECKHX 3JIEMEHTOB B MPUPOJIE C MEPHOTUIECKON CUCTEMOM U CTPO-
enue atoma. M30TonHbIN cocTas 351eMeHTOB. Kitapku.

CoBpeMeHHbIE KOMITO3UIIMOHHBIE MaTepuaibl. [[pMHIMIIBI OTy4YEHUsS TPOCTHIX BELECTB — Me-
TaJJIOB M HEMETAJJIOB — U3 MPUPOJHBIX COEIUHEHUM.
0. Xumus komnnexchvix coeounenuti. OOIIME CBEAECHUS 0 KOMIUIEKCHBIX coequHeHusX. Komrmuiek-
cooOpazoBaTelb, JUTaH[Ibl, KOOPJAUHAIMOHHOE YHCJIO, JEHTAaTHOCTh M aMOWJEHTaTHOCTh JIMTAH/OB,
BHYTPEHHSS M BHEIIH:A chepa KoMIIEKCHOTro coenquHenns. Kinaccudukanus komiuiekco. Mzomepus
KOMIUIEKCHBIX COeMHEHNH. XUMHUYECKas CBS3b B KOMIUJIEKCHBIX coeAMHEeHUsX. KBaHTOBO-MexaHHue-
CKHE€ METOJIbl TPAKTOBKH NPUPOBI XMMUUECKOM CBS3H B KOMIUIEKCHBIX coeAuHEeHMsIX. [loHaTHE O Teo-
pun kpucramndeckoro nods. Teopus kpucramumueckoro nosst (TKIT). O6bsacHeHne ycToHYuBOCTH
KomIuiekcoB. Pacieruienue d-opOuTaneil eHTpaabHOroO aToOMa B KPUCTAJUTMUECKOM T0JIe OKTa3pude-
CKOT0, TETPa3IpUuECKOro, TeTparoHaIbHO-OMIHPaMUAATBLHOTO U KBapaTHOTO KoMIuiekcoB. Husko- u
BBICOKOCITMHOBBIE KOMIUIEKCHI. CBSI3b SHEPTUU PACILEIIIIEHHS ¢ OKPACKON KOMILIEKCA, CIIEKTPOXUMHYE-
CKUH psii TMranaoB. DHeprus ctadbunuzanuu kpucramumyeckoro noist (OCKIL). Pacuer DCKII nns ok-
Ta’IpPUUECKUX U TETpa’Ipuyeckux KoMIuiekcoB. [Tonarue 06 apdexte Ana-Tennepa. [Ipumenenue me-
Toa MO K KOOpAMHALMOHHBIM COEAMHEHUSIM - Teopus nosst auranos (TILI). Iloctpoenue snepreru-
yeckux auarpamMMm MO U1 OKTa3JpuYecKUX KOMIUIEKCOB 0€3 yueTa U C Y4eTOM U T-TIepeKpbIBAaHHS.
CpaBHEHHME pa3IUYHBIX METOJIOB ONMCAHUS CTPOEHMSI KOMIIJIEKCHBIX COEIMHEHUI.

Crnekrpoxumudeckuil psaa. OObsiCHEHUE MAarHUTHBIX CBOMCTB U 3JI€KTPOHHBIX CIIEKTPOB MOTJI0-
IIEHUs] KOMILJIEKCHBIX coeHeHuil. OOpa3oBaHMe CUTMa- U MU-CBSA3eH B KOMILJIEKCHBIX COCTUHEHUSX.

PaBHOBecus B pacTBopax KOMIUIEKCHBIX coelnHeHui. KoHcTaHThl 00pa3oBaHus - MOJHAS U CTY-
IIEHYAThIE; BEIYUCIEHUE ITUX BEJIMYMH C UCIIOJI30BAHUEM CIIPABOYHBIX JIAHHBIX 110 BEJIMYMHAM CTaH-
TapTHBIX W3MEeHeHuH sHeprun ['mb6ca. Peaknum ¢ ydyacTieM KOMIUIEKCHBIX COCIWHEHUN. XelaTHBIN
3¢ HeKT, 3aKOHOMEPHOCTH TPAHCBIMSHUS.
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10. Oxucaumenvro-6occmanogumenvhvle npoyeccovl 8 Heopeanuyeckou xumuu. CTETEHb OKUCICHUS.
Bakneimme OKUCIUTENN UM BOCCTaHOBUTENN. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA JJIEMCH-
TOB ¥ UX COCIMHEHUH 1 NTeproandeckuii 3akoH. Kinaccuukaius peakunii OKUCICHHUSI-BOCCTAHOBIICHUSI.
CocraBieHre ypaBHEHUI peakiMii OKHCIEHU-BOCCTAaHOBICHU. BiusHue temnepaTypbl, KOHIIEHTpa-
IIUU PEareHTOB, X MPUPOJIBI, CPEIbl U IPYTHX YCIOBHUI HA IITyOMHY U HANlpaBlIeHUE MPOTEKAHHUS OKHC-
JIUTEIbHO-BOCCTAHOBUTEIBHBIX IpoLeccoB. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIA HKBUBANEHT. [loH:-
THEe 00 AMEKTPOAHBIX MoTeHNHanax. CTaHaapTHEIE 3NeKTpoaHbIe oTeHnuansl, J.J1.C. OKucIuTebHO-
BOCCTAHOBUTEJIHOM peakuuu. Dnexkrponaun3. Kopposus. Beruncienne craHiapTHOr0 U3MEHEHHUs 3HEp-
run ['m66ca OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIMU Ha OCHOBE JAHHBIX 3.11.C. JAnarpammel JlaTu-
Mepa ¥ UX MPUMEHEHUE JUIsl IPOrHO3UPOBAHMS IPOLECCOB AUCIPONOPLIMOHUPOBAHUS U COIPONIOPLIO-
HupoBanus. [uarpammsl @pocta u ux npumeHenue. Juarpammel I1yp03 u ux npumMeHeHue ajsi orpe-
JIeJICHUsI TPAaHUL] YCTOMUMBOCTH OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX COCTOSHUMN BEILIECTB.

11. Xumus sodopoda. Uctopuyeckue cBenenus. Haxoxaenne B mpupose. [lonoxenne Bogopoia B me-
puoaunueckoi cucteme. OcOOEHHOCTH CTPOEHHUs aToMa BoJopoza. M3oromnsl Bongopona. CriocoOs! moiy-
4yeHus Bojopoja. dusnueckue cBOMCTBA BOJOPOAA. AJUIOTPONHS BOJOPOJA: OPTO- U MApaBOJOPO/IBI.
AToMapHbIi BOAOPOJ. XUMHUYECKHE CBOMCTBA BoJ0poia. Bomoposa kak BoccraHoBUTeNb. [I[primenenune
Bosiopona. Bomopon - TormmmBo Oymymiero. OKuciIuTeNbHBIE CBOWCTBA BOIOpoAa. OCHOBHBIE BUIBI TH/I-
punos. [Ipumenenue Boopoa.

12. Boaa. Bona B mpupoze. M3oTonHeii cocta Boabl. Pu3nveckne CBOWCTBA BOABI. AHOMAIHH (HU3H-
YeCKHUX CBOMCTB BOJIbl. CTpoeHHE MOJIEKYJT BOJbI. [10JIIpHOCTH MOJIEKYJIbI BOJIbI. ACCOLUALIMS MOJIEKYJT
BOJBI. XMMHWYECKHE CBOMCTBA BOAEL. TsKeias Boja.

13. Onemenmur 17-u epynnet Ilepuoouueckoti cucmemst J{. M. Menoeneesa. O0miasi XxapakTepuCTUKa
aTOMOB 3JIEMEHTOB. XapaKTepHbIE cTeleHU okuciaeHus. CTpoeHue IByXaTOMHBIX MoJieKyil. M3MeHnenune
XMMHUYECKON aKTHBHOCTU B Psily JBYXaTOMHBIX MOJIEKYJ rajloreHOB. BinsHue MexXMoeKyJsspHOro
B3alMO/ICHCTBUS HA arperaTHOe COCTOSIHUE IaJIOT€HOB.

®rop. Pactipoctpanennocts B npupose. [Ipocroe Bemectso. Ilonydyenue, puznko-xuMmuueckne
coiictBa. Coenunenus gropa (-1). @TopoBogopon u hropoBogoOpoaHAs (TUIABUKOBAs ) KMucioTa. [Toiry-
YyeHue U Gpusnko-xuMudeckue cpoiicrsa. @ropuel 1 rugpodTopuasl. [Ipumenenue Gpropa u ero coeau-
Henuii. Oxcun ¢ropa (l), ero nonydenue.

Xuop. PactipoctpanenHocTs B ipupoze. [Ipocroe Bemectso. [lonydenne xmopa B IpOMBILIUIEH-
HOCTHU U B JJabopaTtopuu. Pu3nKo-xMMHUUecKHe cBOMCTBa. Peakiuu aucnponopuuonuposanus. Coenu-
HeHust xJopa (-1). XimopoBoaopoa U XJIOpOBOJAOPOAHAsA (colisiHasi) KucioTa. [lonydenue B IpOMBIIIIIeH-
HOCTU U B jaboparopun. dusnko-xumuueckue cBoiictBa. Coenunenus xuopa (1). Hutpun u okeunn.
XnopHoBatucras kuciorta. [lonydyenue u ¢usnko-xumMudeckue cBoiicta. XKaeneBas Bojna. Oxuciau-
TeJbHbIE CBOWCTBA coequHeHu xiopa (1). Xnopnas usBects. [lonydyenne u xummueckue cBoiicra. Co-
enunenus xyopa (III). Xnopucras kucnora. Xnoputsl. Coenunenus xyopa (V). XiopHoBartas KUCIIOTA.
Xnoparsl. bepronerosa conb. [lonydenne n xumnueckue csoiictBa. Oxcua xsopa (V1) u ero npumene-
uue. Coequnenus xiopa (VII). Oxenn xnopa (VI1). Xnopuast kucnora. [epxnoparst. [Tonyuenue. ®u-
3UKO-XMMHUYECKHE CBOWCTBA. MI3MEHEeHNEe KUCIOTHBIX U OKUCIUTENbHBIX CBOMCTB B PsIly KUCIOPOJICO-
AepKaIIUX KUCIIOT XJIopa U OKUCIUTeNbHBIX cBOicTB B psiny ClO™ - ClO2™ ClOs™ - ClOy4. [Tpumenenue
XJIOpa U €r0 COEAUHEHHIA.

Bbpom, noa, acrar. PacnpoctpanenHocts B npupozne. IIpoctsie Bemectsa. Ilonyuenne B npo-
MBIIIJIEHHOCTH U B Jaboparopun. Ousuko-xuMudeckue cpoiictsa. CoennHenus bpoma, noja, acrara (-
1). l'anmoreHoBOIOPOJIBI M UX BOJHBIE pacTBOPHI. CrIOCOOBI MOTyYeHHs! TaOoTeHOBOI0POA0B. PU3MKO-
XUMHUYECKHE CBOWCTBA. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB B PSAY FaJIOT€HOBOIOPOAOB M UX BOJIHBIX
pactBopoB. Coenunenus 6poma (l), noga (l). Coenunenus 6poma (V), noga (V). Coenunenus 6poma
(VI), noma (V). IlpumeHeHre MPOCTHIX BEIIECTB U COSAMHEHUI 3JIEMEHTOB MOArPyYIIbI Opoma. buo-
Joruyeckas poib p-anementoB VI rpymnmsr.

14. DOnemenmor 16-ii epynnot [lepuoouueckou cucmemwt /. U. Menoeneesa. O6mas xapakTeprucTUKa
aTOMOB DJIEMEHTOB U ITPOCTBIX BEIIECTB. XapaKTEPHbIE CTENIEHN OKUCIICHMSL.
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Kucaopona. Crpoenue mosekynsl kuciopoaa ¢ nozuuuid MerogoB BC u MO. Tlopsinok, anvHa u
sHeprus cBa3u Moiekynsl Op n monoB 02", Oz, O2%. TlonydeHune KUCIOPOAa B IaGOPATOPUH U TPO-
MBIIIEHHOCTH. DPU3UKO-XUMUYECKHUE CBOMCTBA KHciaopoaa. CoelMHEHNs KUCIOpoAa. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOICTB OKCHUIOB, THAPOKCUAOB U KUCIOPOACOAEPKAIIMX KUCIOT MO MEPUOAaM U TpyInam
I1C. Bona. Ctpoenue mosiekysbl Bojibl ¢ mo3utinii Mmeto1oB BC u MO. ®usuko-xuMuyeckre cBOMCTBa
Bozbl. [lepokcunpl. Ilepokcun Bomopoaa. Ctpoenue monekynsl. [lomyuenue u (pu3NKO-XUMUYECKHE
cBoiicTBa. OKHUCINTEIbHO-BOCCTAHOBUTENbHAS IBOMCTBEHHOCTh MEPOKCUAA Bojgopoaa. Peakius auc-
npornopunonupoBanusi. Hagnepokcuasl. O30H. Ctpoenue monekyinbl. [lonydenue u pusnko-xummuye-
ckue coiicTBa. O30HOBBIN cioil. [IpuMenenne Kucinopoia, 030Ha, MEPOKCUJIOB.

Cepa. XapakTepHble CTeeHH OKucieHHs. HaxoxxaeHue B mpupoje (camMopoiHasi cepa, Cylib-
(aThbl, XamTbKOTeHU Bl MeTAIIOB). [IpocToe BemecTBo. AJUToTponHbie MoauuKamuu cepbl. [Tomydenue
ceppl. Pusuko-xumuieckue cpoiictBa. Coequnenus cepbl (-2). CepoBomopoa. CTpoeHHE MOJIEKYIIBI.
[Tonyuenne. ®dusnko-xummuueckue cBoiicTBa. BoccranoBurenbHble cBoiicTBa cepoBonopoaa. Cyib-
¢bunel. [Tomucynedansl u nonucyabhunbl. Coenuaenus cepsl (V). Oxcup cepol (1V). Ctpoenue moite-
Kynel. [Tonyyenue u gusnko-xumudeckue cBoiictBa. Cynbpurbl. OKUCIUTEIBHO-BOCCTAHOBUTEIbHAS
IBOMCTBEHHOCTH coeauHenuii cepsl (1V). TuoHMIXIOpUI, CTPOCHHE MOJIEKYIIbI, TOTy4YeHHE, CBOICTBA.
Coemunenus cepol (VI). Oxcun cepst (V). Ctpoenue monekyisl. [lomydenne u (GU3HKO-XUMUYECKHEC
coiictBa. CepHas kucnora. CtpoeHue Mosekyisl. [loaydeHre cepHOil KUCIOTHI B MPOMBIIUICHHOCTH.
OU3MKO-XUMUYECKUE CBOMCTBA cepHOM KUCIOThl. OneyMm. dusuko-xumuyeckue cpoiictsa. Bzaumo-
NeicTBHE CepHON KUCTIOTHI ¢ MeTallIaMu. BiusHUe KOHIIEHTPAIIMU KUCIOThI M aKTUBHOCTH METaljia Ha
CTeIeHb BOCCTAaHOBJIECHUs cepHOM KUCIOTh. Cynbdater. Tuocynsdatsl. [lepokcokucnoTsl cepol. [lepok-
coMoHocepHas kucnota (kucnota Kapo), nepokcoaucepnas kuciora. [lomurrnonossie kuciaotsl. [Tonu-
cepHble KHCIOTHL. [I[puMeHeHune cepbl U ee coenHeHnid. buonornyeckas poyib COeIMHEHU cepbl. TOK-
CUYHOCTH COCAMHEHUI CEPBHI.

CeJen, Tesutyp, nojionuii. Haxoxaenue B npupoe. [Ipocteie BemecTBa. AIOTPOTHBIE MOIH-
¢ukanuu. [onydyenue. @usnuko-xumuueckue cporictsa. CoeauHenus cenena (-2), temnypa (-2), moino-
Hus (-2). [lonmyyenne n pusnko-xuMuveckne cBoicTBa. M3MeHeHne KHCIOTHO-OCHOBHBIX U BOCCTAHO-
BUTEJIbHBIX CBOWCTB XaJbKoreHoBoaopoaHbIx kuciot. Coenunenus Se(l1V), Te(1V), Po(IV). Okcubi.
Cenenucras kucnota. [lonydenue n pusnko-xumMudeckrne cBoricTBa. CpaBHEHNE KUCIOTHBIX U OKHUCIIH-
TENIbHO-BOCCTAHOBUTEBHBIX CBOUCTB CepHUCTOH  cenenuctoi kuciaot. Coenunenus Se(VI), Te(V1),
Po(VI). Oxcuanr Se(VI1), Te(VI). CeneHoBast KUCIIOTa M TeJUTYpOBast KUCIOThL. CpaBHEHHE CBOMCTB cep-
HOM, CEJICHOBOM M TEJULYPOBOM KUCIIOT U UX coiiel. [I[puMenenue ceneHa, Teulypa U MOJIOHUS U UX CO-
€MHEeHUI. bruomornyeckas poiab COSAUHEHUI CEeHa.

15. Onemenmur 15-ii epynnwi Ilepuoouyeckoui cucmemst /. 1. Menoeneesa. O61mas xapakTepucTika
aTOMOB 3JIEMEHTOB U MTPOCTHIX BEIIECTB. XapaKTEPHbIE CTEIICHN OKUCIICHHUSL.

A3ot. Ctpoenne mosekynsl azora (Mmetoast MO u BC). Pacnipoctpanennocts B mpupose. Ipo-
ctoe BeuecTBo. [lonmydyeHne a3ora B MpOMBIIUIEHHOCTH U B J1abopaTopuu. OU3nKo-XxuMHUYecKue cBOM-
cTBa a3ota. [Ipumenenue cBobogHoOro azota. Coennnenus azora (—3). AMmuak. CTpoeHHe MOJIEKYJIbI.
[Tonyyenne ammuaka B IPOMBILIUIEHHOCTH U B 1abopaTopuu. Pu3nKo-XxMMHUECKHe cBoicTBa. Peakuyu
MIPUCOETUHEHMS], OKUCIIEHUSI U BOCCTaHOBJIEHUs. ['muapar ammuaka. Conu aMMOHMS, UX MOJTYYEHUE U
cBoiicTBa. TepMuueckasi yCTOMUMBOCTD coJieit ammoHus. [ uaponu3 coneit ammonusi. AMMuakatel. Hut-
PUABI U aMUIBI Kak Mpou3BoAHbIe ammuaka. Coenunenus azota (-2). 'mapasun. [lonydenue. dusuko-
XUMHUYECKUe cBoMcTBa. BoccTanoBuTeNbHBIE CBOMCTBA ruApasuHa. CoenuHenus azota (-1). 'mapokcu-
namuH. [lonydyenne. dusnko-xumnyeckue cpoiictBa. CpaBHEHHE OCHOBHBIX U OKHCIUTEIBHO-BOCCTA-
HOBUTENIbHBIX CBOWCTB aMMMaKa, TWJpa3uHa U ruapokcuiamMuHa. CoequHEeHHs a30Ta ¢ rajloreHaMu.
Kucnopoansie coenqunenus azora. Oxcun azota (I): monydenue, pusndeckue 1 XUMUYECKHE CBOMCTBA,
CTpoeHHe MoJieKyIbl, mpumeHenne. Oxcua azota (I1): ctpoenne Mosexybl, Gpu3nuecKue 1 XUMHYECKHe
CBOMCTBa, Ja0OpaTOpHbIE CIIOCOOBI MOMydYeHUs. A30TUCTbIM anruapun (okcua azota (III)): crpoenue
MOJIEKYJIbI, PU3NYECKUE U XUMHUECKHE CBOICTBA, oJyueHue. A30THUCTas! KUCIIOTA: MOJIy4YeHHe, CTpoe-
Hue, cBoiicTBa. OKUCIUTEIBHOE U BOCCTAHOBUTENIBHOE JEMCTBHE a30TUCTOM KUCI0ThI. HUTPUTHL, UX 10-
nmydeHue u cBorcTBa. Jlnokcuy azora (okeun azota (IV)): ctpoeHrne MOIeKyIbl, TUMepU3aIius, moyde-
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Hue, pu3ndeckne U XMMHYECKHUE CBOWCTBA, B3aUMOJICHCTBUE C BOJIOH, MpUMEHEHHE. A30THBINM aHTU/-
pun (oxkcua azora (V)): monydeHue, GuU3NIECKUE M XUMUUECKHE CBOMCTBA, CTpOCHUE MOJEKyibl. Co-
eaunenus azora (V). Oxcup azota (V). Ctpoenue monekyibl. [lonyuenne. ®U3NKO-XUMUYECKHUE CBOM-
cTBa. A3oTHas kucinora. Ctpoenue mMonekysbl. [lonydenue B mpombliiieHHOCTH U Jaboparopun. du-
3UKO-XMMHYECKHE CBOMCTBA. B3anuMo1eliCTBME METAJIJIOB M HEMETAJIJIOB C A30THOM KHUCIIOTOM. BiusHue
aKTUBHOCTH METaJUIa U KOHIIEHTPAIMK KUCJIOThI Ha CTENIEHb BOCCTAHOBJICHHS a30THOM KUCIOTHL. Lap-
ckas Bogka. Hutpatel. Tepmuueckoe pasnoxenue HUTpaToB. Hurparsl, noiayueHnue u cBoiicrsa. A3o0t-
Hble ya0OpeHus. A3un Bogopoaa. A3uaoBogopoHas kuciora. [IpuMeHenre a3ota 1 ero COeJMHEHHIA.
Bbuonorunueckas posb a3ora. Kecconnast 601e3Hb.

Docdop. PacipoctpanernHocts B ipupoe. [Ipocroe BemecTBo. AUIOTPOITHBIE MOAUBUKAITIH.
[Tonyyenue ¢ocdopa B npombliieHHOCTH. DPu3nko-xumuueckue cpoiictsa. Coenunenus ¢pocdopa (-
3). Bomoponubie coequHenus docdopa. Ilomyuenne. dusnko-xumuueckue cBoicTBa. CoeauHEHUS
docdopa (I). Dochoprosatucrtas (hocunoas) kucinora. Crpoerue Monekyisl. [Tomydenue. dusnko-
xumudeckue cBoiictBa. Coenunrenus pocdopa (III). Oxeun pochopa (III). Ctpoenne monexysbl. Du-
3UKO-XUMHUYecKue cBoiictBa. Pocdopucras (hochonosas) kucnora. Ctpoenue monekyisl. [Tomyuenue.
Odusuko-xumuueckre cpoiictBa. Coenunenust Gocdopa (V). Oxcun docdopa (V). Ctpoenue more-
kynbl. [Tonydenne. @u3nko-xumMudeckue cporictsa. Opro-, Mmetadochopras u qudochopHas KHCIOTHI.
Crtpoenue mosekyn. [lonydenue B mpombliieHHOCTH OpTOPochHOpHOIt KUCTOTH. DUBUKO-XUMUYECKHE
cBoiicTBa. CpaBHEHUE KUCIOTHBIX, OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX CBOMCTB M TEPMUYECKOMN yCTOM-
YUBOCTHU KUCIOpoacoaepkamux Kuciot ¢ochopa (I), (IID), (V). Pochopusie ynodpenus. [Ipumenenue
docdopa u ero coenuaeHui. buonorudeckas poiss coequHeHu Gocdopa.

Mbimbsik, cypbMa, BUcMYT. Pactipoctpanennocts B mpupoae. [Ipocteie Bemecta. [lomyye-
Hue. Gusuko-xumudeckue cBoiictBa. CoeTMHEHUs MBIIIbSIKA, CYpbMbI U BucMyTa (-3). I'unpuast. Ilo-
nyyenue. Ousnko-xumudeckue cporictBa. ConocraBieHNe CBOWCTB BOJOPOJHBIX COSIUHEHUHN a30Ta,
docdopa, Mpimbsika, cypsMbl 1 BucmyTa. Coenunenns moibsika (I11), cypemsr (111), Bucmyra (I11). Io-
ny4yeHue. PU3NKO-XUMUYECKUE CBOMCTBA. MBIIIBSIKOBUCTAS KUCTIOTA  apCeHUTHI. COeIMHEHUS MBIIIb-
axa (V), cypbmsl (V), Bucmyta(V). Oxcnpl. MbliibskoBasi KUCI0Ta U apceHaTsl. CpaBHEHUE KUCIIOTHO-
OCHOBHBIX U OKHCJIHTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB OJHOTUITHBIX COEIWHEHUN MBIIIbSIKA,
cypbMbl U BucMyTa. OKUCITUTEIbHBIE CBOWCTBa coenuHenuil Bucmyra (V). IlpumeHeHue Mblbska,
CYpbMBbI, BUCMYTa U UX coeAnHeHuH. Tokcuueckoe NeCTBUE COEIMHEHUI MBIIbSKA.

16. Dnemenmur 14-u epynnot Ilepuoouueckot cucmemot JI. U. Menoeneesa. O0masi XxapakTepruCcTHKA
aTOMOB 3JIEMEHTOB. XapaKTEepPHbIE CTETIEHU OKUCIICHHUS.

Yraepoa. AmnoTtpornHbie MoauduKay. PacnpocTpaHeHHOCTh B IPUPOJIe. XUMHUUECKHE CBOM-
ctBa yriepoaa. Kapoumsr. [Tonydenue u Gpusnko-xumudeckue cBoiictBa. Coenunenus yriaepoaa (1V).
Yrunexucnsiii raz. Ctpoenue Moiekysbl. [lonydenue u ¢pusmko-xumudeckue cBorictea. KapOonatsl, nx
coiictBa. Cepoyriepon. docren. Tuokapoonarsl. [{uanamuael. [{uanate! u Tronmanatel. Kapbamu.
Coenunenus yriepona (II). Oxcun yrnepona (II). Ctpoenue monexynsl (metonst MO u BC). Tlonyue-
HUe U GU3NKO-XUMHUUYECKHe cBoicTBa. [{nanu Bogopoaa, IMaHOBOJOPOIHAS KUCIOTA (CHHUIIbHAS KUC-
nota). [lonmyuenne u pusnko-xumuueckue cBorictra. [lunan. [IpuMeHneHne mMpoCTHIX BEHIECTB U COC/IH-
HEHUH yriepoja.

Kpemuuii. Haxoxnaenue B npupoge. Ilonydenrne u Gpu3NMKo-XUMHUYECKHE CBOMCTBA KPEMHHUSI.
Cumumael. KapOug kpemuus. ['anorenuasr kpemuus. ['excadTopokpemMHueBas KucioTa, ee conu. Cu-
naHbl. CTpoeHue, noiaydeHue 1 cBoiictBa. CpaBHEHHE CBOMCTB CHIIAHOB U MPEAEIbHBIX YITIEBOJA0POIOB.
Kucnoponusie coenunenust kpemuusi. Oxeun kpemuus (IV). KpemuueBsie kucnotel. CBOHCTBa KpeM-
HUEBBIX KUCIOT. CHiMKarelnp, noxydeHue u npumernerune. Cummkarel. Oxeun kpemuus (I1), momyaenue
U cBoiicTBa. [IpuMeHeHe KPEMHUS U €0 COCIUHEHUN.

I'epmanmii, 0;10B0, cBUHEN. PacripocTpaneHHOCTH B ipupoie. [IpocTeie BemecTra. [lonydyenue
1 (U3HKO-XMMHYECKHE CBOMCTBA. [ Mapuasl TepMaHusi, 0J0Ba, CBUHIIA U UX CBOWCTBA. AMQOTEepHBIC
cBoiicTBa onoBa u cBuHLa. Coeaunenus repmanus (1), onosa (I1) u ceunma (11). Oxcuab! v ruAPOKCUIBI
repMaHus, 0JIOBa M CBHMHIIA B CTETNICHU OKUCIEHUs (+2), M3MEHEHUE KUCIOTHO-OCHOBHBIX U OKHCIIH-
TEJIbHO-BOCCTAHOBUTENBHBIX cBOWCTB. Coenunenus repmanus (1V), onosa (1V) u ceunna (1V). Cpas-
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HUTEJIbHAS XapPaKTEPUCTUKA KUCIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIHLHBIX CBOWCTB CO-
enunenuii repmanus (IV), omosa (IV) u cBunna (1V). JInokcuapl repmaHus, 0J0Ba U CBHHIA. [ 'epma-
HATBI, CTAHHATHI 1 TUTFOMOaThI. CypHUK: CTPOCHHE, B3aUMOJICHCTBHUE ¢ KUCIOTaMu. CTEpEOXUMHUSI 1 CBOM-
CTBa T'UJPOKCKOKOMITJIEKCOB '€pMaHMUsl, 0JIOBA U CBUHIIA. TeTparajioreHu/ bl repMaHus, 0JIoBa, CBUHIIA,
WX YCTOWYMBOCTD. ['aloreHuIHbIE KOMIUIEKCHI: CTPOCHHE, YCTOMUNBOCTh. Cyab(GuIpl TepMaHUs, 0JI0Ba
Y CBHHIIA: MTOJIy4€HUE U cBOMCTBA. THocTaHHATHI U THOrepMaHaThl. [IpuHIMI paboThl CBUHIIOBOTO aK-
Kymynsitopa. [[puMenenue repmManusi, 0JI0Ba, CBUHIIA M UX COSAMHECHUN. broiornueckas poib dJeMeH-
TOB 14-1i TpynIIbL.

17. Dnemenmuor 13-u epynnot Ilepuoouueckou cucmemot J|. M. Menoeneesa. O0mas xapakTepucTHKa
aTOMOB 3JIEMEHTOB.

Bop. Haxoxnenne B npupone. Monudukanuu 6opa. [Tonmydenne 6opa. OU3NKO-XUMHUECKUE
cBoiicTBa. bunapHble coenrHenus 00pa UX CBOWCTBA, MONYYeHHUE U CTPYKTYpbl. OKcu, KapOoua, HUT-
pu, rajoreHuIbl Oopa, bopHslie ctekna. TerpadropodbopHas kuciora, ee conu. ['uapuast 6opa. Homen-
kiarypa. /ub6opan. Ctpoenue monekyinbl. [lomydenue u cBorictBa nubopana. bopaHbl, 0cOOEHHOCTH
CTPOCHHS UX H CTPYKTYPHI (KI1030-, HUJI0-, TaHO-). Boprunpuasl, monydeHue, mpuMeHEHUE U CBOMCTBA.
Bopuble kucnotel, ux conu. [lpumenenue 6opa v ero COeAMHEHUIA.

3 cemecTp
Daementsl 1-0ii rpynnsl (Li, Na, K, Rb, Cs)

3aKOHOMEPHOCTH B U3MEHEHUH JICKTPOHHBIX KOH(PUTypaLnii, BETMUUH PaJNyCOB, SHEPTHi HOHU3A-
uu aToMoB. du3nueckue u XMMUYECKUE CBOMCTBA IPOCTHIX BEIIECTB. 3AKOHOMEPHOCTH B CBOMCTBAX
OCHOBHBIX THIIOB CO€IMHEHUI: OKCUI0B, IEPOKCUIOB, THAPOKCH]IOB, KApOOHATOB, rajoreHu10B. Kom-
IJIEKCHBIE COEIMHEHUS 1IEI0YHbIX 3JIeMeHTOB. Haxoxnienre B npupojie, NoiaydeHre U IpuMEHEHNE
LIEJIOYHBIX METAJIJIOB U UX COEAMHEHUN.

2. DaemeHTsl 2-oii rpynnsl (Be, Mg, Ca, Sr, Ba).

3aKOHOMEPHOCTH B U3MEHEHUH JICKTPOHHBIX KOHPUIypaluii, BETMYUH PaANYCOB, 3HEPTUM HOHH3a-
nuu. V3MeHeHne XMMU4EeCKUX CBOMCTB 1O rpymie. @Pu3ndeckue 1 XMMHYECKUE CBOMCTBA IIPOCTHIX Be-
mecTB. /lnaronanbHoe cXoJCTBO Oepriunii - anroMuHui. HaxoxxJeHue B npupoje, NoaydeHue, npu-
MEHEHHE JIEMEHTOB BTOPOU I'PYIIIIHI.

3. CoeauHeHus 3JIeMEHTOB 2-0i rpynmbl

I'unpuabl, ranoreHyu 1l METAIJI0B BTOPOH TPYMIIbI, UX NOJy4yeHHe U cBoiicTBa. OKCH/IbI, THAPOK-
CHJIbl M CPaBHEHHE MX KHUCIIOTHO-OCHOBHBIX CBOICTB B psany Be-Mg-Ca-Sr-Ba. Conu 0KCOKHUCIOT U
KOOpPJMHAIIMOHHBIE COEIMHEHUSI.

4.  Daementnl 3-eif rpymmsI (Sc, Y, La, Ac)

3aKOHOMEPHOCTH B U3MEHEHHUH 3JIEKTPOHHBIX KOH(PUTypaui, BEIMYNH PaJNyCOB, SHEPTUU HOHU3A-
IIUH, XapaKTePHBIX CTENIEHEN OKHUCIIeHHUs, pa3HO0Opa3ue KpUCTAIUIMYECKUX CTPYKTYp. MI3MeHeHue xu-
MUYECKUX CBOMCTB 1O rpymnme. @u3ndeckre 1 XUMHUYECKHe CBOMCTBA MPOCTHIX BemecTB. OKCUabI,
TUIPOKCH/IBI, TAJIOT€HH/ Il METAJIJIOB B CTETIEHU OKUCIIEHUA 13 , X cBolcTBA. COEIMHEHUS B «HU3IINX
CTEMEHsIX OKUCIIeHUs». OCOOEHHOCTH XMMUM CKaH/IMs: CBONCTBA KOMIUIEKCHBIX COEIMHEHUI U rajore-
HuAo0B. HaxoxaeHue B npuposie, NoaydyeHue, IPUMEHEHHUE YIEMEHTOB TPEThEN TPYIIIIBI.

5. Duaemenrtsl 4-ii rpynnsi (Ti, Zr, Hf).

3aKOHOMEPHOCTH B U3MEHEHUH JICKTPOHHBIX KOH(PUTYypalnii, BETMUUH PaJNyCOB, SHEPTHI HOHU3A-
LIUH, XapaKTEPHBIX CTENIEHEW OKUCIIEHUS, KOOPAMHALIMOHHBIX Ynces aTOMOB. DU3ndecKue U Xumuye-
CKHE CBOMCTBA MPOCTHIX BenlecTB. HaxoxkaeHue B mpupoae, NoJayuyeHUe, IPUMEHEHHUE dJIEMEHTOB 4-i
IPYIIIbL.

6. CoeauHeHus 3J1eMeHTOB 4-ii rpynnbl

lanorenwnast Ti, Zr, Hf B paznuunabix creneHsx okucienus. Mx momydenue u coiictBa. CoeHEHUS
TUTaHA B CTETICHIX OKucieHus +2 u +3. [lomyueHue u cBOMCTBA.

7.  CoeauHeHHs 3JIeMeHTOB 4-if rpynnbI

Kucnoponnsie coenunenus Ti, Zr, Hf B crenenn oxucnenus +4 (OKCUAbI, THIPOKCHIBI, COIH, KOM-
riekcsl). [lomyueHne u CBOWCTBA, CpaBHEHHE X KHUCIOTHO-OCHOBHBIX CBOMCTB B psiay Ti- Zr- Hf.

8. Duaementsl 5-i rpynnsl (V, Nb, Ta).
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3aKOHOMEPHOCTH B H3MEHEHHH SJICKTPOHHBIX KOH(PHUTYpaIuii, BEMTUINH PAJNYCOB, SHEPTUI HOHU3A-
L[UH, CTETIEHEH OKHUCIEHUS, KOOPIMHAIIMOHHBIX YKcen aToMOB. Pu3nueckre U XUMHUYECKUE CBOWCTBA
MpOCTHIX BemecTB. HaxoxieHne B mpupo/ie, NojaydeHre, IPUMEHEHUE 3JIEMEHTOB S-i TPYIIIbI.

9. CoeauHeHmusi 3JIeMeHTOB S-if rpynmnbl

[Tonyuyenue u cBoiictBa okcuna Banaaus (V). CtpoeHre 1 XUMUYECKHE CBOMCTBA KATUOHHBIX U aHU-
OoHHBIX (hopM coenuHeHunii Banaaus (V) B BogHoM pactBope. [pyrue coenunenns Banaaus (V) (me-
POKCH/IBI, TAJIOT€HONIPOU3BOIHbIC). BoccTaHoBeHne coenunenuii Banaaus (V).

10. CoenuHeHmusi 3JIeMeHTOB S-if rpynmnbl

ITonyuenue u coiictBa coenunenuil Bananus (1V, 11, 11). Ilonydyenue u cBoiicTBa coenune-

auit Nb, Ta (V, IV, lll). Huzmue ramoreaunasr Nb, Ta.

11. Daementsl 6-i rpynnsi (Cr, Mo, W).

3aKOHOMEPHOCTH B U3MEHEHHUH 3JIEKTPOHHBIX KOH(PUTypaIuil, BETMYNH PaJNYCOB, SHEPTUIl HOHU3A-
IIUH, CTETIEHEH OKUCIIEHUS, KOOPAMHAIIMOHHBIX YKced aToMOB. PU3ndeckue 1 XUMHUECKUE CBOICTBA
MPOCTHIX BemiecTB. Haxoxaenue B mpupoie, NojayyeHune, IpUMEHEHNUEe 3I€MEHTOB 6-i1 TpyIIIbI.

12. CoenuHeHuUs1 31€eMEHTOB 6-i rpynmnbl

CoenMHeHNs METAJIJIOB TPYIIIBI XpOMa B CTEIIEHU OKUCIIEHUS +6: OKCHIIbI, THAPOKCUABI UX (u3nye-
CKHE U XUMUYECKHEe CBOUCTBA. [IpuHIIMTIBI TOTydeHusI.

13. CoenuHenus 3;ieMeHTOB 6-if rpynmnbI

CpaBHHTENBbHAS XapAKTEPUCTUKA KUCIOTHO-OCHOBHBIX, OKUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX CBOHCTB
coemunenuii xpoma (11, I, VI).

14. CoenuHeHHUs1 3J1€eMEHTOB 6-i rpynmnbl

[Tonyuenue u corictBa coequnenuit xpoma (V, 1V, 11, Il). Ilonyuenue u cBoiicTBa coeauHe-

auit Mo, W (V, IV, 1ll). Coenunenus Mo, W B HU3IIUX CTeneHAX oKucieHus. OCOOCHHOCTH COeIMHe-
HUW MOJIMOJICHA U BOJIb(pama: «CHHEH», «OpOH3».

15. DnemenTs! 7-i rpynnsl

3aKOHOMEPHOCTH B U3MEHEHHH 3JIEKTPOHHOU KOH(MUTYpALMH, pa3MEPOB aTOMOB, SHEPT U MOHU3AIIHH,
XapaKTePHBIX CTENICHEH OKUCICHUS M KOOPMHAIMOHHBIX YUcell aTOMOB. DU3HUeCKue U XUMUIECKHE
CBOICTBA LIMHKA, KaAMUs U pTyTu. Haxoxkenue B mpupo/ie, noiayyeHue, IpuMeHeHUe AIeMEHTOB 7-i
TPYIIITHL.

16. CoenuHeHHs1 371eMEHTOB 7-i rpynmbl

CpaBHHTENBbHAS XapAKTEPUCTUKA KUCIIOTHO-OCHOBHBIX, OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOHCTB
coeaunenuit mapraunua (I1, 11, 1V, VI, VII). IlpuHiuns! ux nomxydeHus.

17. CoequHeHus 3JIeMeHTOB /-il TPyNIIbI

CpaBHeHHUE CTPOEHHSI U CBOUCTB (TEPMUYECKOI YCTOHYUBOCTH, KUCIIOTHO-OCHOBHBIX, OKUCIIUTENLHO-
BoccTaHOBHUTENBHBIX) coequnenuii Mn (VII)-Te (VI)-Re (VII).

18. CoennHeHHs1 371eMEHTOB 7-i rPyNmbI

[Tonyuyenwue u cBoiictBa coeaunenuii T¢, Re (VII, VI, V, IV, Ill). Coenunenus Tc, Re B HU3MIUX cTe-
MEHSIX OKHCIICHHUS.

19. Dnemenrtsi 8, 9, 10-it rpynnsi (Fe, Ni, Co)

OO1m1ast xapakTepUCTHKA 3JIEMEHTOB CeMeNCTBa Jkene3a. PacpocTpaHeHHOCTh B TPUPOJIE, BasKHEHIINE
MuHepaubl. [lomydeHne mpocThIX BEmEeCTB, X (PU3NIECKHE U XUMHUUECKHE CBOICTBA.

20. Coeaunenns daementoB 8, 9, 10-ii (Fe, Ni, Co)

Coenunenus Fe, Co, Ni co crenensimu okucnenus Il u III. [Tonyuenue, cBoiicTBa, mpumenenue. [lomy-
4YeHHe U cornocTaBieHue cBoictB coenunenuit Fe (I1I) u Fe (VI).

21. Coenunenus djiementoB 8, 9, 10-ii (Fe, Ni, Co)

CpaBHeHHUE CTPOEHHS U CBOMCTB KOMIUJIEKCHBIX COEAMHEHUI XKele3a, KoOalbTa, HUKEJS.

22. DaemenTsl 8, 9, 10-ii rpynnsI (IJIATHHOBbIE METAJLIbI)

OO1as xapakTeprCcTUKa SJIEMEHTOB TUIATHHOBBIX METAJIOB. PaciipocTpaHeHHOCTh B IPUPOJE, BaXK-
Heifmue MuHepaisl. [lorydeHre mpoCcThIX BEMIECTB, HX (PU3NUECKUE U XUMUYECKHE CBOWCTBA.

23. Coexunenusi MmeTanoB 8, 9, 10-ii rpynmns! (IJIATHHOBBIX METAJLIIOB)
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CoennHeHns 2IEMEHTOB CEMENCTBA IIATUHOBBIX MeTaiioB. Okcuael pyrenus (IV, VI). Pyrenars.
Oxkcuabt ocmust (VI, VII). Ocmarel. Oxcunbl 1 tunpokcusl poaust 1 upuaust (I11). Oxcuasr u ruapok-
cua namwiagus (II). KommuiekcHble coeqMHEHMsI IJIaTUHOBBIX METAJJIOB: CTPOEHUE, CBOMCTBA U UX
HaIpaBlIeHHBIN cuHTe3. KOMIIeKCHbIE COeIMHEHUS MIJIaTUHBI: KATUOHHBIE, aHHOHHBIC U HEUTpaJIbHbIE
komruiekcsl mnatunsl (11, IV).

24. DnemenTsl 11-if rpynnbl

ComocTaBneHue IeKTPOHHBIX KOH(PUTypaluii, BETMYUH PAJIYCOB, JHEPTUH HOHU3AINH, XapaKTep-
HBIX CTETIeHEH OKUCIICHUS U KOOPAMHALIMOHHBIX YHCEN aTOMOB 3JIeMeHTOB 1 1-o# rpynmsl. [Ipupognsie
COEIMHEHUS, MOJTyYeHHE, IPUMEHEHNE, (PU3nyecKre 1 XUMUIECKHEe CBOMCTBA MTPOCTHIX BEIIECTB.

25. CoenuHeHust 3jieMeHTOB 11-if rpynmnsbl

ComocTaBneHne CTPOCHHUS M CBOMCTB OJTHOTUITHBIX COCTUHEHUH (OKCHIbI, TUPOKCHU/IbI, TaJIOTCHU/IbI)
anemeHTOB 11-0if rpymmbl. Oco6ennoctu coenunennii Cu (I1) m Au (II1). Ctpoenue u cBoCTBa coeIu-
HeHuii 3emeHToB Cu, Ag, Au B BBICHIMX CTENECHSIX OKUCICHUS.

26. CoenuHeHust 3jieMeHTOB 11-if rpynmnsbl

KommiekcHbie coeiuHeH st 31eMeHTOB | 1-0# rpynmbl: KOOpAMHAIIMOHHBIE YHCIIa, 3aBUCUMOCTh
(GbOpMBI KOOPIMHAIIMOHHOTO MOJIUAIpa OT JIEKTPOHHOM KOH(UTypaIy LIEHTPAJIbHOTO aToMa U MpH-
POJIBI JIUTaHA.

27. DueMeHThI 12-i rpynnsl

3aKOHOMEPHOCTH B U3MEHEHUH JICKTPOHHOIN KOH(PUTYpAINH, Pa3MEPOB aTOMOB, YHEPTUH HOHU3AIHNH,
XapaKTEePHBIX CTETEHEH OKUCIICHUS M KOOPAWHAIMOHHBIX Yyhcell aTOMOB. Du3nveckre 1 XUMUYECKHe
CBOWCTBA IMHKA, KaJIMUs U pTYTH. Haxoxxaenne B mpupoe, morydeHne, IpuMeHeHHEe HIeMEHTOB 12-i
TPYIIIIbL.

28. Coeannenus 3jeMeHTOB 12-ii rpynnsl

CpaBHEHHE CTPOCHHUS U CBOMCTB OKCUJIOB, THAPOKCHIOB U COJIH 3JeMeHTOB 12-ii rpymmbl. CTpoeHue u
JUCTIPOTIOPIOHNPOBAHHE coeuHenuit Hgo?*.

29. CoenuHenmus 31eMeHTOB 12-if rpynnbl

KommiekcHbie coeinHeH st 3IeMEHTOB 12-01 rpynibl, X YCTOHYUBOCTD B PALY IUHK-PTYTh.

30. DaemenTsl 13-ii rpynmsi (Al, Ga, In, TI).

3aKOHOMEPHOCTH B U3MEHEHUH JIEKTPOHHOHN KOH(PUTYpAIIH, Pa3MEPOB aTOMOB, YHEPTHil HOHU3AIUH,
CPOJICTBA K 3JIEKTPOHY, XapaKTEPHBIX CTENEHEW OKHCICHHUS U KOOPIMHALIMOHHBIX YHCENl aTOMOB, pa3-
HOOOpa3ue KPUCTAIUIMIECKUX CTPYKTYp. PU3NYECcKe 1 XUMHUUECKUE CBOMCTBA IPOCTHIX BEIIECTB. XH-
MHYECKHE CTIOCOOBI pa3/ieNieHus COeIMHeHUI alltoMUuHMs 1 6epriuins. HaxoxaeHue B mpupoe, noiy-
YeHUe, MPUMEHEHHUE DJIEMEHTOB 13- TpyTIIIbL.

31. Coeannenus 3jeMeHTOB 13-ii rpynnsl

I'uapuael, ramoreHuIbl METAJUIOB BTOPOUM TPYIIIBI, X MOIydeHHe U CBOWCTBA. OKCHABI M THIPOKCHIBI
U CpaBHEHHE MX KHCIOTHO-OCHOBHBIX CBOWCTB B psiay Al- Ga- In- TI.

32. DaemenTsl 14-ii rpynnei (Ge, Sn, Pb).

3aKOHOMEPHOCTH B U3MEHEHUH 3JICKTPOHHOI KOH(UTYpaIllui pa3MepoB aTOMOB, SHEPTHI HOHU3ALUU
CpPOJICTBA K 3JICKTPOHY, XapaKTEPHBIX CTENIEHEW OKHCICHHUS U KOOPIMHAIIMOHHBIX YHCEIl aTOMOB, pa3-
HOOOpa3ue KpUCTAIUINYECKUX CTPYKTYp. Pu3ndeckue u XUMHUYECKHEe CBOMCTBA MIPOCTHIX BEIIECTB.
Haxoxpaenue B npupoe, NoaydeHne, IpUMEHEHNUE IEMEHTOB 14-ii rpynimbl.

33. Coeannenus 3jeMeHTOB 14-ii rpynnsl

Coenunenus Ge, Sn, Pb B crenensx okucienus +2 u +4. [lonyueHue u cBolCTBa, CpPaBHEHUE X KHC-
JIOTHO-OCHOBHBIX CBOMCTB B psiny Ge- Sn- Pb.

34. Oomas xapakrepucruka d-31eMeHTOB.

[ToHsTHE TIEPEXOHBIX JIEMEHTOB U HX PacIONOKEHHE B IIEpHOANYEcKor Tadbmuie. 3 psaa d-anemeH-
TOB, HCTOPHUYECKH CIAOXKUBIIHECS 0;10ku d-3memMenToB. d opouTanu, ocobennoctu d opoutaneit 3-ro
KBaHTOBOT'O YPOBHS. 3aKOHOMEPHOCTH B U3MEHEHUH JIEKTPOHHBIX KOH(UTYpAIii, BEIUYHH pauy-
COB, SHEPTUil MOHM3AIMH, CTETICHEH OKHUCIICHUS (-327IEeMEHTOB Pa3HBIX MEPEXOAHBIX PsinoB. CTPyKTYp-
Hble TUTBI d-21eMenToB. CBolicTBa d-271EMEHTOB.

35. JlaHTaHUaBI
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o01as xapakTepucTuka f 31eMeHTOB (pacnoioKeHHe B IEPUOTUUECKOI TaOIHIIe, XapaKTEPHbBIE 0CO-

OCHHOCTH, OTJINYHUS JJAHTAHUOB M AaKTUHUIOB). 3aKOHOMEPHOCTH B M3MEHEHUHU AJICKTPOHHBIX KOH(DHU-

rypanui JaHTaHUI0B, BEJIMYUH PAAUyCOB, SHEPTUU MOHU3ALMHU, XapAKTEPHBIX CTEIIEHEN OKUCICHUS U

KOOPJMHALIMOHHBIX yncell. 3MeHeHne XuMUYEeCKHUX CBOMCTB 10 rpynie. PU3nyeckue 1 XUuMUYECKUE

CBOKMCTBA MIPOCTHIX BenlecTB. HaxoxaeHune B mpupoie, nojay4eHue, IpUMEHEHUE JJAaHTAHUOB.

36. AKTHHHIBI
o01ast xapakTepucTuka f 3;ieMeHTOB (pacnoioKeHHe B IEPUOUUSCKOM TaOIHIIe, XapaKTePHbIC
0COOEHHOCTH, OTJIMYHS JIJAHTAHUJIOB U aKTUHHJIOB). 3aKOHOMEPHOCTH B U3MECHEHHH JICKTPOH-
HBIX KOHQUTYpALUi aKTUHUIOB, BEJIMYUH PAINyCOB, JHEPTHH NOHU3AIUH, XapPAKTEPHBIX CTEIIC-
HEW OKUCIICHUSI M KOOPJAMHAIIMOHHBIX YKce. MI3MeHeHne XUMHUYECKUX CBOMCTB 110 rpytie. du-
3UYECKUE U XMMUYECKUE CBOMCTBA MPOCTHIX BellecTB. PaguoaktuBHOCTh. HaxoxaeHue B pu-
poze, moJiydeHue, MPUMEHEHHE aKTUHUIOB.
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