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OCHOBHBIE NIOHATUS XUMHUU: aTOM, MOJIEKYJIA, XUMUYECKHUH JIEMEHT, IIPOCTOE U CI0KHOE Belle-
CTBO, XUMHMYECKas PEAKLUS.

Xumuueckas popma ABHKEHHUSI MaTEpUU.

MecTo XMMHM B psIly IPYTHX €CTECTBEHHBIX M TYMaHUTaPHBIX HayK.
XHUMHUUYECKas IBOJIIOLUSA MaTEPHUHU.

Bo0O3HUMKHOBEHNE XUMHUYECKUX JIEMEHTOB.

O6pa3oBanue BeecTB. Pa3BuTHe XUMUYECKHX CHCTEM.

OcHOBHBIE 3Tambl U TUANEKTUKA pa3BuTus Xxumun. Harypdunocodus. Anxumus.
CraHOBJIEHHE XUMHUH KAaK HAYKH.

Ornoxa KOJIMYeCTBEHHBIX 3aKOHOB.

Knaccuueckas xumus.

CoBpeMeHHBIH 3Tall pa3BUTHS XUMUU.

MHorokomnoHeHTHbIe cucTeMbl. KomnonenT. ®aza.

CriocoObl BBIpayKEHUSI COCTaBa MHOTOKOMITOHEHTHBIX CHCTEM (KOHIIEHTpallM KOMIIOHEHTOB).
PacTBOpBI (TBEp/bIE, JKUAKUE, Ta3000pa3HbIE).

Binsiaue ycinoBuil Ha B3aMMHYIO paCTBOPUMOCTD BELIECTB.

Ponb conbBaranuy.

Oco0eHHOCTH PacTBOPOB BHICOKOMOJIEKYJISIPHBIX BELIECTB.

Tumnel B3anMoieHCTBHS BELIECTB - 00pa3oBaHuE cMeceil, pacTBOPOB, COETUHEHUH.
OU3NKO-XUMUYECKUI aHaJIN3 KaK METOJ UCCIIEeI0BaHUSI MHOTOKOMIIOHEHTHBIX CUCTEM.
JlnarpamMmbl COCTaB-CBOMCTBO.

[Ipumeps! fuarpaMm COCTOSIHUS: BOJIa, YITIEPO, U0, BOJAA-XJIOPHL HATpusl, BOJla-CEpHasl KUCIIOTa,
KEJIE30-yTIIEPOI.

IIpouecc 3neKTPOIUTHUECKON AUCCOLUAIMY KaK B3aMO/IEHCTBHE BEIIECTB.

CaMonoHM3aInsI.

3aKoH JEHCTBYIOIIUX MACC B paCTBOpax IEKTPOJIUTOB.

TepMmonnHaMuyeckasi akTHUBHOCTh HOHOB.

TepMonnHaMuyeckas ¥ KOHIIEHTPAL[MOHHAs! KOHCTAHTHI PABHOBECHS (B TOM YHCJIE TUCCOLMALINN).
CuiibHBIE U Ci1a0bIe 2JIeKTPOIUThL. CTETIeHb TUCCOIUAIIAH.

IIporonuTnyecknue paBHOBECHS.

Kucnotsl, ocnoBanus, ampoautsr mo bpéucreny.
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Boga xak pactBopuTens.

JuddepeHuupyrorue 1 HIBEIUPYIOIINE PACTBOPUTEIH.

Astonporonus. MonHoe npousseaenue Boabl. pH.

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

HeoOpartumsiii ruaponus. [Ipumenenue ruaposmsa.

Bydepnbie pacTBOpbI, IpupoaHbIe OY(hEepHBIE CHCTEMEI.

Kucnore! u ocHoBanus no JIsroucy.

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

DIIeKTPOAHBIN noTeHIMan. Bogopoaublii anekTpo. Y paBuenue HepHera.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIA IOTEHIIUA.

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

DIeKTpOXUMHUYECKask KOPPO3HUs.

DIEKTPOIH3.

Hanpsixkenue pasnoxenus. [lepenanpspkenne. OcCoOOEHHOCTH AJIEKTPOIN3a KOHIIEHTPHUPOBAHHBIX
pacTBOpPOB.

DIEKTPOHHOE CTPOEHUE aTOMA.

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

DNEeKTpOHHAs IUIOTHOCTh BEPOSITHOCTH. PainanbHas MaoTHOCTh 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.
WNonuszanuonsslil noteHnuan. CpoaCcTBO K 3IEKTPOHY. DIEKTPOOTPULIATEIbHOCTD.
[Tepunoanueckwuii 3akon [[.11. Menneneesa, ero pusnyeckoe 000CHOBaHUE.

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

XuMuyeckas CBsI3b. XapaKTEePUCTUKN XUMHUECKOH CBSI3U: SHEPTUS, IJIMHA, TOJIIPHOCTh, BAaJIEHT-
Hbli yroi. [lepekpriBanue AO kak yciaoBHe 00pa30BaHUs CBS3H.

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

O} PexTUBHOCTD (INIOTHOCTH) MEPEKPHIBAHUS B 3aBUCUMOCTH OT CUMMETPUHU, OTHOCUTEILHON
sHepruu AO U paccTOSHUS MEXY AIpaMH.

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 PTICKTPOHOU3OBITOUHBIE CBS3H.

KpartHocts cBs3m.

MarHuTHbIE CBOMCTBA MOJIEKYJ M BELIECTB.

[TonsipHOCTH CBsi3U M 3(h(eKTUBHBIN 3aps Ha aTome. Monekyna LiH kxak npumep HOHHOTO coeu-
HEHUS.

[IpyHIMIBI TOCTPOEHUS SHEPTETUYECKUX AMArPaMM IPOCTEMIINX MHOroaTOMHbBIX Mosekyn (CHa,
NHzs, H20). Jlenokanu3oBanHble (MHOTOLICHTPOBBIE) 77 -CBSI3U (Ha MpUMEpe aHMOHOB HEOpraHuye-
CKHX OKCOKHCIIOT).

JlunonbHBIA MOMEHT MoJIEKYJbl. [TonsipHbIE U HEMONSIPHBIE MOJIEKYJIBI.

KoopmHarmonsoe ynciio.

KatnoHnHble, aHNOHHBIE M HEUTPAJIbHBIE KOMILIEKCHL.

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
NH4" 1 OKCOAHMOHOB HEOPraHMYECKUX KUCIIOT M OKTAdIPUUECKUX aKBa-, TaJIOreHO-, AMMHHO- M IIMAHOKOM-
TUIEKCOB 0-37IEMEHTOB.

n-Ces3piBanne. CTaOum3arys B MoJIe JIUTaH I0B.

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

Nzomepust.

M3meHeHne CBOMCTB MOHOB M MOJICKYJI IIPU BXOXKJICHIH BO BHYTPEHHIO c(hepy KOMILIeKca (Ha puMepe
AKBAKOMILJIEKCOB KaK KUCJIOT).

OcHOBHBIE PUHIIUIIBI KJIACCU(PUKAUYA XUMHUECKUX JIEMEHTOB.

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

[TonoxxeHne 31EMEHTOB - METAJUIOB M HEMETAJUIOB B llepuoanyeckoi cucreme.

OcHOBHbIE XapaKTEPUCTUKH METAJJIOB 0 CBOMCTBAM U XMMHUYECKUM CBSA3SIM.
PacnipocTpaneHHOCTH 37IEMEHTOB B IPUPOJIE.

MeTo/b1 HccieIoBaHUSI HEOPTaHUYECKUX COeTMHEHUH.

OKHCIUTENEHO-BOCCTAHOBUTEIBHBIE MTPOIIECCHl B HEOPTAaHUUECKOU XUMUHU.

Oco0eHHOCTH CTPOEHHSI aTOMa BOJOPOAA, U30TOIBI. XUMUYECKHe CBOICTBa Bojopoaa. CrnocoOsl
nostydeHust Bojiopoja. dusudeckrue CBOMCTBA BOOPOaa. AJUIOTPOIHS BOJOPOAA: OPTO- U TapaBo-
JOPOJibl. ATOMapHBIN BOJOPO/I.

CocTtaB u cTpyKTypa Bojabl. Du3nuecKkrue CBOWCTBA BOJABI. AHOMAIHH (DU3UYECKUX CBOWMCTB BOJHI.
Crtpoenue Mosekyn Boibl. [1oJspHOCTS MOJIEKYIIBI BOABI. ACCOLIMAIUS MOJIEKYIT BOJIbI. XMMHUECKHE
cBoKcTBa BOJbI. Tspkenas Boja.

OO01mas XxapakTepuCTHKa aTOMOB 3JIEMEHTOB TaJIOT€HOB. XapaKTepHble cTeneHu okucnenus. Ctpo-
€HUE JIByXaTOMHBIX MOJIeKYJ. MI3MeHeHne XUMUYECKON aKTUBHOCTH B PSIY IBYXaTOMHBIX MOJIEKYJI
rajioreHoB.BiusiHIe MeXMOIIEKYISIPHOTO B3aUMO/ICHCTBUS HA arperaTHoe COCTOSIHUE TaJlOTeHOB.
Coemunenus xisopa (-1). XmopoBogopoa u xjopoBoaopoaHas (coyisgHas) kuciota. [lonyuenue B
MIPOMBIIIJICHHOCTH U B Tabopatopun. PU3NKO-XUMUYECKUE CBOWCTBA.

Coenunenus xaopa (I). Hutpun u okcua. XnopHoBaructas kuciota. [lonydenne u puznko-xumu-
yeckue cBoricTa. JKaBeneBas Boja.

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

Xnopuctas kuciota. Ximoputbl. Coenunenust xyopa (V). XimopHoBaras KucioTa. Xjopatsl. bep-
ToneToBa coib. [lonydyenue u xumuyeckue cBoiictBa. Okcun xiopa (VI) u ero npumenenne. Coenu-
Henus xjopa (VII). Oxcun xnopa (VII). Xnopnas kucnora. [lepxnopater. [lonyuenue. @uznko-xu-
MUYECKHE CBOMCTBA. I3MeHEHNE KUCIOTHBIX U OKUCIUTEIBHBIX CBOMCTB B PAIY KHCIOPOACOAEP-
JKAIIX KUCIIOT XJI0pa U OKMCIUTENbHBIX cBOiicTB B psaay CIO™ - CIO* CIO* - CIO*. [Ipumenenue
XJIOpa ¥ €ro COeIMHEHUM.

Bbpowm, non, acrar. Pactipoctpanennocts B ipupoze. [Ipocteie BemecTBa. [lonydeHue B mpomsiii-
JeHHOCTH U B naboparopun. Ousnko-xumudeckue cBoiictBa. Coenunenus OpoMa, nofa, acrara (-
1).

["anmoreHoBOIOPO/BI U MIX BOJHBIE pacTBOPHI. CrOCOOBI MOMyUeHHUs TaloreHOBOAOPOI0B. PU3UKO-
XUMHUYECKHUE CBOMCTBA. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB B PSJIy TAJIOT€HOBOIOPOJIOB U X BOJI-
HBIX PacTBOPOB.

Coemunenus 6poma (I), noga (I). Coenunenus 6poma (V), noga (V). Coequnenus 6poma (VII), noga
(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-
nienn okuciienus. Kuciaopoa. Ctpoenne MoseKkynsl kucioposa ¢ nosumuii Mmeto1oB BC u MO. Tlo-
PANIOK, JUIMHA U SHEprus cBs3M Monekyisl Oz u moHoB O | 0% | 0%, TlonyueHne KHCIOpoa B
1abopaTopuy ¥ MPOMBIIUIEHHOCTH. PU3NKO-XUMHUYECKHE CBOMCTBA KUCIOPOAa.



96. Cepa. XapakrepHble cTereHr okucieHus. Haxoxaenne B mpupoje (camopoHas cepa, Cyabdarsl,
XalbKoreHu1bl MetaiuioB). IIpoctoe BemecTBO. AstoTpornHble MoauduKkanuu cepbl. [lomydenue
cepbl. DU3UKO- XMMUYECKUE 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 OKHCIUTEIbHO- 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 CBOICTB CEPHOM, CEJICHOBOM M TEIUTYPOBOM KHUCJIOT U UX COJIEH.

104. TlpumeHeHHE celcHA, TEILTypa U MOJIOHUS M UX COSAMHCHUN. bruoornyeckas poiib COeTMHESHUH
celieHa.

105. OOmiast XxapaKTepHCTUKa aTOMOB 3JIEMEHTOB U MPOCTHIX BEUIECTB IPYIIBI a30Ta. XapaKTepHbIE
crenienu okucienus. Ctpoenue monexynsl azota (Metonsl MO u BC). PacnipoctpaneHHOCTH B npu-
poxe. IIpocroe BemectBo. [lonyueHue a3ota B MpOMBIIIIEHHOCTH | B 1abopaTtopuu. Ousuko-xumu-
Yyeckue cBoicTBa azoTa. [I[pumeHenne cBO6OHOTO a30Ta.

106. ®ocdop. PacipocTpaneHHOCTH B ipupoze. [Ipoctoe BemecTBo. AJUIOTPOITHBIE MOTUDUKAIINH.
[Tonyuenue docdopa B mpombiiiieHHOCTH. PU3NKO-XUMUYecKue cBoiicTBa. Coenunenus pocdopa
(-3). Bogopoansie coequnenus pochopa. [lomyuenue. duznko-xumMudeckue cBorictBa. Coennme-
Hus ocdopa.

107. Mpeiubsk, cypsMa, BUCMYT. PactipoctpaneHHOCTH B mpupoe. [lpocteie Bemectsa. [lomydenue.
CoenuHenus Mbllbsika, cypbMbl U BUcMyTa (-3). ['mapunsl. Ilonydyenune. Du3nKo-XUMUYECKHE
cBorictBa. llonyuenne. DU3NKO-XMMHUYECKUE 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
COCTMHEHHI MBITIBIKA, CYPbMBI M BUCMYTA.

110. OxwucnurenbHbIE CBOMCTBA coenquHeHU BUCMyTa( V).

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

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

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

114. Kpemuuii. Haxoxnenue B npupoje. [lonydenue u Gpu3nKo-XxMMHYECKHUE 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. KapOonartsl, ux cBoiictBa. Cepoyriepon. @ocren. TuokapOonatsl. l{uanamuzasl. Iluanater u
tTuonuanatel. Kapbamm.

118. Coemunenns yriepoxaa (II). Okeun yrnepona (II). Ctpoenue momnekyisl (Mmeronst MO u BC).
[Tonyuenue un PU3NKO-XUMUYECKUE CBOWCTBA.

119. Ilwmanuz BomOpOAA, IIMAHOBOJOPOIHAS KHCIOTA (CHHIIIbHAS KucioTta). [lonyduenune u Gpusmko-
xumuyeckue cBorictBa. [{uan. [I[puMeHeHne npocThIX BEUIECTB U COCIMHEHUN yriiepo/a.

120. Cwmnuner. Kapoua kpemuus. ['amoreHuasl kpeMHus. [ekcadTOpOKpeMHHEBAs KHCIIOTa, €€
COJIH.

4



121. Cunansl. CTpoeHue, mojiydeHue u cBoiictsa. CpaBHEHHE CBOMCTB CHJIAHOB U MPEEIbHBIX yIile-
BOJIOPOJIOB.

122. Kucnoponnsie coenunenus kpemuus. Oxcun kpemuus (IV). Kpemuuessie kuciaotsl. CBOHCTBa
KpEeMHUEBBIX KUCIO0T. CHUIMKaresb, MoIy4eHue U IpUMEHEHHE.

123. Cunukatel. Oxcun kpemuusi(Il), momydenue u cBoiictBa. [IpuMeHeHe KPEMHHUS U €T0 COSTHHE-
HUU.

124. T'mapupasl repMaHusi, 0JIOBA, CBHHIIA M UX CBOMCTBAa. AM(DOTEpHBIE CBOICTBA OJIOBA M CBHHIIA.
Coenunenus repmanusi(Il), onosa(Il) u ceunama(Il). OKkcuaBl U THIAPOKCHUIBI TEPMaHUS, OJOBA H
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 OKHUCIHUTEIbHO-BOCCTAHOBHUTEIBHBIX CBOMCTB coenuHeHuil repmanusi(lV),
onoBa(IV) u ceunna (I1V).

126. JIuoxcuabl repMaHusi, 0JI0OBa M CBUHIIA. [ 'epMaHaThl, cTaHHAThI U Tu1IoMOaThl. CypUK: CTpOCHHUE,
B3auMoJeiicTBHE ¢ KuciaoTaMu. CTEpeoXUMUs U CBOMCTBA T'MPOKCKOKOMIIJIEKCOB F€pMaHus, 0JI0Ba
U cBUHIA. TeTparaioreHu/ipl repMaHus, 0J0Ba, CBUHIIA, UX YCTONUYNBOCTD.

127. TanoreHuIHBIC KOMIUIEKCHI: CTPOCHHE, YCTOWYUBOCTh. Cynb(UIbl TePMaHUs, OJIOBA U CBUHIIA!
MOJIy4eHue U cBOKCTBA. THOCTAaHHATHI M THOT€PMAHATHI.

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

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 KMCIIOTa, €€ COJIH.

132. T'mppunsl 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. bopnbie KUCIOTHI, uX conu. [IpuMeHeHre 60pa 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. AnromuHui Maccoii 10,8 T craBuiu ¢ cepoii Maccoi 2,4 T. Beraucine Kom4ecTBO BENEeCTBa CyIlb-
¢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 oOpa3oBaiock 3,81 r xymopuaa 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, mosyderroM 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. [lnst peakuu BBITIOJHUTE CIEAYIONNE 3a1aHust: 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 NOTEHLIMAN CepeOpsIHOTO 3JIEKTPOJa B PacTBOpE, COJIEpIKaIleM 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 1uHKa U 2 M pacTBOp HUTpaTa BUcMyTa. Hanummre
ypaBHEHHE 3JICKTPOAHBIX MPOLIECCOB, MPOTEKAIONIIUX IPU PadOTE 3JIEMEHTA.

13. Beruncnute 00beM XJI0pa, BBIICTIEHHOTO MPH AJIEKTPOJIU3E XJIOpUAa HAaTpUs TokoM cuiioif 10 A B
teyenue 0,5 4. 3anuiuTe cxemy mpolecca 3JeKTPoIr3a BOJAHOIO pacTBOpa XJIOpUIa HATPUS.
14. OcymecTBuTE CraeayIOUIUE MPEeBpalieHus (B CIydae HEOOXOAMMOCTH YKAKHUTE YCIOBUS IPOTEKAHUS

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

. N b——Se0;
BaSO; — BaS —» CuS = A — $
15. B—> ZnSO,

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

pu 3ToM 8 % KHCIopoa npeBpaTuiaock B 030H. [losyueHHbIi ra3 mponycTHIIM 4epe3 pacTBOp HO-
nuna kanus. Kakas macca noma obpasoBanack? Kakoit 00beM xJiopa (H. y.) moTpedyeTcst s mpe-
BpameHus Toro oga 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 okcua azora (II) monyudaror neiictBuem a30THOI KUCIOTH Ha Menb. 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 B3aUMOAECHUCTBUM 3TUX BELIECTB BbIIENUIOCH 22,4 11 (H.y.) OKCHIa
azora (I1)?

2 cemecTp
Teopernyeckne BONpochl

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

o0pa3yroTcsl IpU 3TOM M KaK OHU B3aUMOJAEHMCTBYIOT ¢ BoAou? [loueMy rupuabl MEI0YHBIX
METAJUIOB Ha3bIBAIOTCS colieoOpazHbiMU? Kak MX MOIy4aroT U Kakue CBOMCTBA Ul HUX Xapak-
TEpHBI?



10.

11.

12.

13.
14.
15.
16.
17.

18.

19.

FI/I,Z[pOKCI/I,Z[BI MICI0OYHBIX W IICIIOYHO3EMCEIBHBIX MCTAJIJIOB. HOJIY‘-IGHI/IC, 3aKOHOMCPHOCTU H
IMPHUYUHBI U3SMCHCHUA KUCIIOTHO-OCHOBHBIX CBOICTB.

KommiekcHbie COCAMHCHUA ICIOYHbBIX U IICJIOYHO3CMCIIBHBIX MCTAJIIIOB. buonoruueckas POJib
COGI[I/IHeHI/Iﬁ MICJI0OYHBIX U IICIIOYHO3EMEIIbHBIX METAJIJIOB

Hanummre srekTpoHHbIE (POPMYITBI S-3IeMEHTOB BTOPO# rpynmsl. Kakoi u3 Hux ampoTepeH,
KAKOW paJVOaKTHBEH, KaKHUE Ha3bIBAIOTCS LICIIOYHO-3€MENIbHBIMU dr1eMeHTaMu? Kak m3MeHs-
IOTCSI XapaKTEPUCTUKU aTOMOB U CBOMCTBA 3JIeMEHTOB B psiny Be — Mg — Ca — Sr — Ba?

B 4€M cOCTOUT CXOACTBO M OTJIMYME IIEIOYHBIX U IIEIOYHO3EMEIbHBIX MeTauoB? OTBET WiI-

JIIOCTPUPYUTE YPABHEHUSIMU PEAKIIUH.

Yem oTiruaeTcsi OSpUILTUN U €0 COSMHEHUS OT €r0 aHAIIOTOB M KaK 3TO OTIUYHE OOBSICHSICTCS?
OTBeT WLTIOCTPUPYHTE YpaBHEHHUAMHU peakiuid. Kak moiydaroT Oepuuiiii 1 Kak 3TOT METaJll
B3aMMOJICHCTBYET C KUCJIOTaMH, IeiodaMu 1 Boaoi? Kakue cBoiicTBa Oepwuiuivsi 00yciaBiv-
BAIOT €0 UCIOJIb30BAHUE B ABUACTPOCHUH, MAIIIMHOCTPOCHUHU U aTOMHBIX pEaKTOpax?

Kak nonyyarot Maramii, 1 Kak 3TOT METaJL1 B3aUMOJEHCTBYET C KUCIIOTaMU, LIEI0YaMH U BOJIOM ?
YeM oTiIMYaeTCs €ro COEAMHEHUs OT COEIMHEHUMN €ro aHajuoron? I'Jie MpUMEHSIOTCS MarHui,
€ro CIUIaBbl U €r0 COEIUHEHU?

B yem nposiBiisieTcst CXOACTBO XUMUYECKUX CBOMCTB Oepmilius U antoMuHus? Uem oObsacHsaeTcs
3TO CXOACTBO?

Kakue coequHenust KaJibLids U MarHus IPUMEHSIOTCS B KaUYECTBE CTPOUTENbHBIX MATEPHATIOB U
BXOJAT B UX cocTaB? Yem OOBSICHIETCS BO3MOXKHOCTH IOJAOOHOTO NMPUMEHEHHUSI COCTMHEHHUN
KaJIbLIUSI M MarHus?

Onummmre pacripoctpanéHaocTs Al, Ga, In, Tl B mpupose u npueaute GopmMyIiel Hanboiee n3-
BECTHBIX MUHEpasnoB. Kakoe OTHOIIEHHE K ATIOMUHHUIO UMEIOT ApParoleHHble KaMHU PYyOUH U
cangup?

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

[IpuBecTH ypaBHEHMs peakluil, CBUIETEIbCTBYIOLUIMX 00 aM(pOTEpHOCTH IMIPOKCUAOB Oepuil-
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.

3aBUCHMOCTb SHEPIMU MOHU3ALIUU U PaINyCa aTOMa OT aTOMHOT'O HOMEPA 3JIEMEHTOB 13 rpyIibl
3aKOHOMEPHOCTH U MPUYKUHBI U3MEHEHUS (PU3NUECKUX CBOMCTB (IUIOTHOCTh, TEMIEPATYPhI KU-
MIEHUS U IJIaBJICHUS ) SJIEMEHTOB 13 rpynisl

[TonydyeHnne amoMuHuA U €ro aHaIoroB. KakoBel posi KpHOJIHMTA B ITPOLIECCE MOJIYYEHUS AIIIO-
MuHusA? Kak yctpoeH anekrponnsép Juist nonyueHus amoMunusa? Kakumu cxemamu U peaxkiu-
SIMHM OIIMCBIBAETCS IIPOLIECC DIEKTPOIH3a?

l'unpokcuna amoOMHUHUS CYIIECTBYET B BUJE YETHIPEX COEAMHEHUMN: TMAPAprUiuIUT (THOOCHT),
OaifepuTt, Auacrnop U 6emMuT. YeM OTIMYAIOTCS ATH COEIUHEHUS M0 CBOEMY COCTaBY M CBOM-
ctBaM? CBeXeOCAKIEHHBIN TMAPOKCU AIFOMUHHUS CO BpEMEHEM M3MEHSET CBOM COCTaB, CTPO-
eHue u cBoiicTBa. Kak Ha3pIBaeTcs 3TOT MPOLECC U MOYEMY OH MIPOUCXOJUT CaMOIPOU3BOIBHO?
Kak m3mensitorcs cocras, crpoenue u cpoiictBa Al(OH)3 B atom mporecce? Kak BrnusieT Temrie-
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)3z Beipakens! cuiibHee, yeM y AI(OH)s3 1 modyemy ruapok-
CHJI TAJUTHSI HAa3bIBAIOT UICATbHBIM aM(POIUTOM? YKaKUTE YPAaBHEHUS COOTBETCTBYIOIINX PEaK-
105048

Kakue creneHn OKHCICHHS MPOSIBIISIOT JIEMEHTHI TOATPYIIIIBI TaJUIAS B CBOMX COSAMHCHHSIX ?
Kakas cTeneHb OKUCIICHUs YCTOWYUBA JUIS TA/UTAS ¥ UHIHS, U Kakas — JuIs Tayuiusa? OTBeT wil-
JIOCTPUPYHTE IPUMEPAMHU COSIMHCHUA U YPAaBHEHUSAMU PEAKLIHM.

Kak nsmensiercst ruposusyemocts coneid B paay AL2(SO4)3 — IN2(SO4)3 — TI2(SO4)3 — T12SO4?
Hanumwure ypaBHeHUe rUApoiin3a cyiabdara HHINUS 10 EPBOM CTYIICHH B MOJICKYJIIPHOM U B
WOHHOM BUJIC.

OObsacHUTe, TOYEMY TaJUIUH, B OTJIMYUE OT aJIOMUHUS, B3aUMOJACHCTBYET C BOAOH, XOTS €ro
anexkTpoanbii noteHuuan (—0,71 B) menee oTpuniaTesieH Mo CpaBHEHHUIO € 3JIEKTPOIHBIM ITOTEH-
nuanom amoMmunus (—1,66 B). [Touemy Tannumii, B3auMOIeHCTBYIOIINMA C BOJION aKTHBHEE, YeEM
ATIOMHUHHM, CO IIeJIouaMu, B OTJIMYUE OT aFOMUHHUSA, B3AaUMOJACHCTBYET JIHUIIb B IPUCYTCTBUU
OKHUCJIUTENS

3aBUCUMOCTh SHEPIMU HOHU3ALINH, PAINYCa ATOMA U OTHOCUTEJIbHOM 3JIEKTPOOTPULIATETIbHOCTH

OT aTOMHOI'0 HOMEpa 3J1eMEHTOB 14 rpynmbl

IloueMy cBuHEL, CTOSAIIMN B Py HAIIPSDKEHUH 10 BOJOPO/1A, HE B3AUMOAEUCTBYET C COJISIHOM,
OpOMOBOZOPOTHOM, HOJOBOAOPOTHON M Pa30aBICHHONM CEPHOM KUCIOTAaMH U ITOYEeMY OH B3au-
MOJICUCTBYET ¢ KOHIIeHTpupoBaHHOi (6onee 80 %) cepHoii kucnoroii? Hamuimre ypaBHeHHE
PeaKIMU U CTPYKTYpHYIO hopMyiTy 00pa3yroLierocs COeJMHEHUs! CBUHLIA.

IIpy kakux yclIOBHAX IepMaHUM, OJIOBO M CBHMHEI] B3aUMOJCUCTBYIOT C KMCIOPOJAOM U KaKue
OKCHJIBI ITpU 3TOM 00pazyroTcs? Kakue u3 HUX OTHOCATCA K KMCIOTHBIM, a Kakue — K aMm(poTtep-
HbIM? MMeroTcs nu cpeau HuX ocHOBHBIE OKcubpl? Kakoe mpakTuueckoe 3Hau€HUuEe UMEIOT OK-
CHUIBI 0JI0Ba?

Kak n3MeHsI0TCSl OKUCIUTENbHO-BOCCTAHOBUTENbHBIE CBOMCTBA coeanHenuil B psaax 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 coequHenuit otHocsTes Pb2O3 u Pb304? Kak B TexHUKE Ha3BIBAIOT
PbO, PbO2 u Pbz04?

Hanummre ypaBHeHUs peakliMii MOIY4YEeHUs] U THIPOIN3a XJIOPUIOB 0JI0Ba U OOBSICHUTE, TIOYEMY
OJIMH U3 HUX OTHOCSAT K COJISIM, a IpYroi — K rajoreHaHrugpuaam. [louemy npu npuroToBieHuu
BOJIHBIX PAaCTBOPOB XJIOPHJIOB 0JIOBA K BOJIe 0053aTeNbHO J100ABISIETCS CONHAs KUCIO0Ta?
OnumuTe MoJydyeHrue U CBOWMCTBA CyNb(PUAOB oyioBa. Kakoe U3 3TUX COCAMHEHHH U TOYeMy
Ha3bIBAETCS «CycanbHOE 30510To»? Kak MOKHO pa3ienuTs cMech cyiabpuaioB SnS u SnS2?

B kaxux MuHepanax COAEpKHUTCS TUTaH M Kak ero noiydaroT? Yem o0ycioBI€HBI TPYAHOCTH
€ro MoJy4YeHHUs B UUCTOM BHE?

OnummMre nojgydyeHUe TUTAaHA BBICOKOM YMCTOTHI HOAMIHBIM MeTonoM. Kakoe oTHOmEHHE K
9TOMY METOAY UMEIOT METOJ JIETYUYUX COEMHEHNN U METOJ TPAHCIIOPTHBIX PEaKLUi?

Kax MO»XHO MmoJy4nuTh TUTAHOBYIO KUCJIOTY U3 TUTAaHATa HAaTpHsl, U3 TeTpaxyuopuaa Turana? Ka-
KUMHU CBOHCTBaMHM 0o0agaeTr 3To coeanHeHne? Yem oObsACHAETCA pa3HHIla B XUMUYECKUX CBOM-
CTBaX CBEXEMPUTOTOBICHHON TUTAHOBOM KUCIIOTHI U I1OCIIE €€ XpaHEHUs?

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

Kak nomy4aroT Metaiindeckuil HUPKOHUM W3 MPUPOAHBIX coequHeHni? Kakumu cBoiicTtBamu
o0yajjaeT 3TOT MeTaul U KakoBo ero npumeHneHue? C Kakoil 1enbio LHUPKOHUI BBOAMTCS B
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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? Hanummre ypaBHEHUS 3TUX pEeaKLUi.

Kakue paBHOBecHsI 1 ueM OHU 00YyCJIOBJIEHBI CYIIECTBYIOT B BOJHOM pacTBope BaHaiaToB. Hanu-
IMTe B MOHHON (JOopMe ypaBHEHHUS PeaKLUi, IPOUCXOIAIINX TPH MTOCIEI0BATEILHOM J100aBIe-
HuM K pactBopy NazVOs cepHOl KUCIOTHI. (Jiekuusi, TpeTbsaKoB)

BoccranoBneHue coelMHEHUH BaHAAMs: BOCCTAHOBJIEHUE [IUHKOM, NU30MpaTeIbHOE BOCCTAaHOB-
JICHUE B KUCIION U IEIOYHOU cpefe. (JIEKLHUs, ONBITHI OTKPBITOT0 00pa3oBaHus)

[Touemy B psixy Cr — Mo — W: a) mIIOTHOCTh METAJUIOB YBEIIMUMBAETCS; 0) TeMIiepaTypa IJiaB-
JICHHs BO3pPAcTaeT; B) BOCCTAHOBUTEINIbHBIE CBOMCTBA YMEHBLIAIOTCSA: T') pPaAMYChl 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 MO>KHO OCaJUTh BECTh XPOM U3
pactBopa 6uxpomaroB. IIpuumHBI MeHbIIEr0 pasHOOOpasus xummueckux popm mms Cr*® mo
cpasHeHuio ¢ V*° (1exims, TpeThakoB).

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

CMech KaKMX peareHTOB Ha3bIBAETCSI XPOMOBOW CMECHI0, KAK OHAa TOTOBUTCS U JJISl UErO IIpUMe-
HseTcs? Kakoe BelecTBo Ha3bIBACTCA XPOMIIMKOM U KAKOE€ OTHOLIEHHE OHO UMEET K XpOMOBOM
cmecu?

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA COEIMHEHUI XpOMa, B KAUYECTBE J1OKA3aTEIbCTB
NpUBEAUTE ypaBHEHUS peakuuil. Biusaue pH.

[Momumepu3arust MOJIMOIATOB M BOJIb(paMaTOB MPHU MOAKUCICHHH PACTBOPA.
I'ereponomucoenunenns W, Mo *®: Aunonsr Kerruna, Aanons: Jloycona, AHHOHEI AHIEpCOHa
(Jexum, OTKpeITOe 00pa3oBaHue, TPEThIKOB)

MonubneHoBble cUHU U BoJib()pamoBble OpoH3bl. BapuanThl (opMyn coeaMHEHUH, CTETEeHU
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€HaMH, BOJIOM, KHCIIOTaMU M 1enodaMu. [IpuBennre ypaBHEHUS peakui.
Pacnipoctpanenue B npupone u nonyyenue Mn, Tc, Re.

IloueMy nepMaHraHar Kaaus IIMPOKO MCIIONB3YETCsl B KadecTBe okucauTena? Kakue BHelHue
MIPU3HAKH CBUJIETENIBCTBYIOT O IPOTEKAHUN OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil ¢ yua-
ctueM KMnO4 B pa3sbix cpenax? Kak BiausieT cpea pacTBopa Ha OKHCIIUTENbHBIE CBOMCTBA
KMnO4? OTBeT MILTIOCTpUPYHTE YPaBHEHUSIMH PEAKIIMHA.

[Toyemy pacTBOp mepMaHraHata Kajus XpaHsT B TEMHOU mocyae? UTo MpOUCXOIUT ¢ HUM B
IIOJIKMCIIEHHOM pacTBOpE MpHU JUINTENBHOM XpaHeHUH? Hanummre ypaBHEHNE PEAKIIUH.

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

Hanummre ypaBHEHMsI peakliMii peHUs U TEXHELHs C KUCIOPOJOM M a30THOM KHCIOTOW U yKa-
JKUTE YCIIOBUS UX NMpoBeAeHUA. i1 cpaBHEHMSI IPUBEAUTE YpaBHEHU peakuuii mapradna ¢ 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 COJISTHOM KHUCJIOTHI, IIBET pacTBOpa MeHsAeTCs. YTO MPOUCXOIUT, ECIINA 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. [lonydyenue u pasjenieHue MIaTUHOBBIX METAJUIOB.

56. Ha kakom CBOMCTBE IIJIaTUHBI OCHOBAHO €& MNPHUMCHCHUC IJId U3TOTOBJICHHUA BOJOPOAHOI'O 3JICK-

Tpoaa? OnuiuTe YCTPONHCTBO U Ha3HAYEHHUE STOTO JIEKTPOA.

57. O6bsacHuUTE, MoUeMy cepedpo He B3aUMOACUCTBYET ¢ Pa30aBICHHON CEPHOM U COISIHOM KUCIIO-
TaMH, HO B3aUMOJEHUCTBYET C MOJOBOIOPOJIHON U CEPOBOAOPOIHOM KHUCIOTAMHU, a 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) opranusanus ['oxpan B Poccuu; r) 3o50toe ceuenue; a) 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)? MoxHo i 17151 3TOro uc-
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 3TAIlbl PA3BUTHA HAYKU 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. [lonyyenue u pazaenenue 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; +1,854 )Brog +1,447 >HBro +1,604 )BI’Z +1,065 >BI’7

C|O4— +1,201 )CIO?: +1,175 )CIOZ +1,188 )HCIOZ +1,674 HCIO +1,630 )CIZ

+1,358 N CI -

- 1,60 - 1,13 1,44 0,535 -
H 10, —280 510, —8 y HIO 24 | 085
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TunoBble BONPOCHI (3a1aHUSA) K IK3aMEHY:

3 cemecTp
1. Knaccugukaiius, OCHOBBI HOMEHKJIATYPhl HEOPraHMYECKHX BEIIECTB, KOOPAMHAIIMOHHBIX CO-

eAuHEeHUN. BaxkHelue npeIcTaBuTeNId MUHEpaIbHbIX KUCIIOT, OCHOBAaHUM, coJIel. VIX HOMEHKIaTypa.
2. DJIEKTPOHHAsA TEOpUsI AaTOMOB U MOJIEKYJI. DJIEKTPOHHAs! CTPYKTypa aTOMOB B 3aBUCHMOCTH OT
noJjioxkeHus B nepuoandeckoit cucreme J1.M. Mengaeneesa (I1.C.). Ctpykrypa s-, p-, d-3nemenros. [Ipo-
THO3MPOBAHUE UX CBOMCTB Ha OCHOBE ITOJIOKEHUS B IEPUOJUYECKON cUCTEME 3JIeMEeHTOB. KBaHTOBaHuE
SHEPTHUU AIEKTPOHOB. XapakTepucTuka rpymm u nepuooB I[1C. OcobeHHOCTH TIEKTPOHHOU KOH(HUTY-
panuy nNepexoaHbIX METAIOB.
3. OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA, CIIOCOOHOCTH K KOMITJIEKCOOOPa30BaHUIO, HOHU-
3anus s-, p- U d-anemeHToB. [IpuMepsl OKUCIUTETFHO-BOCCTAHOBUTEIBHBIX PEAKINI HEOPTaHUYECKUX
Y OPraHUYeCKUX COSAMHECHUN. MEeTOI0OM JIEKTPOHHOTO OanaHca mogo0paTh CTEXUOMETPUIECKIE KO3 (-
(bUIUEHTHI PeaKII|H.
4. OCHOBBI TEOPHH MOJIEKYJISIPHBIX OPOUTAJICH U TEOPUU HANIPABICHHBIX BAJICHTHOCTEH (THOpH -
3aruu). [Ipupoma KoBajIeHTHBIX CBsi3el B MoJiekysax aneMmeHToB | u Il mepuonos I1C. DnekrponHas
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 MPOCTPaHCTBEHHOM cTpyKTyphl Monekyn CHa, C2Hs, N2, NH3, H20, CO, H.S B
TEPMHHAX TEOPUH HAIIPaBJICHHBIX BAJICHTHOCTEH (rMOpuaAn3aIig).
6. [loHsiTHE O TOHOPHO-AKLENITOPHBIX U BaH-AEP-BAATIbCOBBIX B3aUMOJEHCTBUSX.
7. Beeoenue 6 xumuro snemenmos. OCHOBHbIE IPUHIUIIBI KJIAaCCU(PUKAUN XUMUYECKUX FIIEMEHTOB
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 XMMHUYECKUM CBOMCTBAM U TUIIAM XUMHYECKOU CBSI3H.
8. Pacripoctpan€HHOCTB 351€eMEHTOB B npupoe. PaccesHHbple u penkue 31eMeHTbl. CBA3b pacipo-
CTPAHEHUS U PACIIPEICICHUS XUMHUYECKUX 3JIEMEHTOB B IIPUPOJIE C NEPUOIUUYECKON CUCTEMOM U CTPO-
enue atoma. M30TonHbIN cocTas 351eMeHTOB. Kitapku.

CoBpeMeHHbIE KOMITO3UIIMOHHBIE MaTepuaibl. [[pMHIMIIBI OTyYeHUS TPOCTHIX BELECTB — Me-
TaJJIOB M HEMETAJJIOB — U3 MPUPOJHBIX COEIUHEHUM.
9. Xumus komnnexchvix coeounenuti. OOIIME CBEAECHUS 0 KOMIUIEKCHBIX coequHeHusX. Komrmuiek-
coo0pazoBaTelb, JUTaH/Ibl, KOOPIANHAIIMOHHOE YUCIIO, JEHTAaTHOCTh U aMOWJIEHTAaTHOCTb JIMTAH[IOB,
BHYTPEHHSS M BHEIIH:A chepa KoMIIEKCHOTro coenquHenns. Kinaccudukanus komiuiekco. Mzomepus
KOMIUIEKCHBIX COeMHEHNH. XUMHUYECKas CBS3b B KOMIUJIEKCHBIX coeAMHEeHUsX. KBaHTOBO-MexaHHue-
CKH€ METOJIbl TPAKTOBKH IPUPOJbI XUMUYECKOHN CBA3M B KOMIUIEKCHBIX coequHEHUsAX. [IonsaTHe o Teo-
pun kpucramndeckoro nods. Teopus kpucramumueckoro nosst (TKIT). O6bsacHeHne ycToHYuBOCTH
KomIuiekcoB. Pacieruienue d-opOuTaneil eHTpaabHOroO aToOMa B KPUCTAJUTMUECKOM T0JIe OKTa3pude-
CKOT0, TETPa3IpUuECKOro, TeTparoHaIbHO-OMIMPaMUAATBHOTO M KBaApaTHOTO KoMIuiekcoB. Huzko- u
BBICOKOCITMHOBBIE KOMIUIEKCHI. CBSI3b SHEPTUU PACILEIIIIEHHS ¢ OKPACKON KOMILIEKCA, CIIEKTPOXUMHYE-
CKUH psii TMranaoB. DHeprus ctadbunuzanuu kpucramumyeckoro noist (OCKIL). Pacuer DCKII nns ok-
Ta’IPUUECKUX U TETpa’ipuyeckux KoMIuiekcoB. [Tonarue 06 s dexre SAna-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.
CpaBHEHHE pa3IUYHBIX METOJIOB ONMCAHUS CTPOCHUSI KOMIUIEKCHBIX COETUHEHUM.

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 coeilnHeHui. KoHcTaHThl 00pa3oBaHuUsl - 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 6 Heopeanuyeckou xumuu. CTEEHb OKUCICHUS.
Bakneimme OKUCIUTENN UM BOCCTaHOBUTENN. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA JJIEMCH-
TOB ¥ UX COCIMHEHUH 1 NTeproandeckuii 3akoH. Kinaccuukaius peakunii OKUCICHHUSI-BOCCTAHOBIICHUSI.
CocraBieHre ypaBHEHUH peakiUil OKHCICHUA-BOCCTAaHOBICHU. BiusHue temmnepaTypbl, 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 MOoTeHIHaNaX. CTaHgapTHEIC dIeKTpoaHbIe ToTeHranbl, J.J[.C. OKUCIUTENBHO-
BOCCTAHOBUTEJIHOM peakuuu. Dnexkrponaun3. Kopposus. Beruncienne craHiapTHOr0 U3MEHEHHUs 3HEp-
run ['m66ca OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIMU Ha OCHOBE JAHHBIX 3.11.C. JAnarpammel JlaTu-
Mepa U UX IPUMEHEHUE JUIsl IPOrHO3UPOBAHMSI IPOLIECCOB AUCIPONOPLIMOHUPOBAHUS M COMPONIOPLIUO-
HupoBanus. [uarpammsl @pocta u ux npumeHenue. Juarpammel I1yp03 u ux npumMeHeHue ajsi orpe-
JIeJICHUsI TPAaHUL] YCTOMUMBOCTH OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX COCTOSHUMN BEILIECTB.

11. Xumus sodopoda. Ucropuueckue cBenenus. Haxoxaenne B mpupose. [lonoxenne Bogopoa 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. Bomopoa kak BoccraHoBuTeb. [Iprumenenue
Bosiopona. Bomopon - TormmmBo Oymymiero. OKuciIuTeNbHBIE CBOWCTBA BOIOpoAa. OCHOBHBIE BUIBI TH/I-
punos. [Ipumenenue Boopoa.

12. Boaa. Bona B mpupose. M3oTomnHeii coctaB Boabl. Pu3ndeckne CBOWCTBA BOABL. AHOMaNNU (u3u-
YeCKHUX CBOMCTB BOJIbl. CTpoeHHE MOJIEKYJT BOJbI. [10JIIpHOCTH MOJIEKYJIbI BOJIbI. ACCOLUALIMS MOJIEKYJT
BOJBI. XMMHWYECKHE CBOMCTBA BOAEL. TsKeias Boja.

13. Onemenmur 17-u epynnet Ilepuoouueckoti cucmemst /. U. Menoeneesa. OO0miasi xapakTepucTUKa
aTOMOB 3JIEMEHTOB. XapaKTepHbIE cTeleHU okuciaeHus. CTpoeHue IByXaTOMHBIX MoJieKyil. M3MeHnenune
XMMHUYECKON aKTHBHOCTU B Psily JBYXaTOMHBIX MOJIEKYJ rajloreHOB. BinsHue MexXMoeKyJsspHOro
B3alMO/JICHCTBHS Ha arperaTHOe COCTOSIHUE TaJIOr€HOB.

®Top. Pactipoctpanennocts B npupose. [Ipocroe Bemectso. [lonydenue, Gpuznko-xuMuueckne
coiictBa. Coenunenus gropa (-1). @TopoBogopon u hropoBogoOpoaHAs (TUIABUKOBAs ) KMucioTa. [Toiry-
YyeHue U Gpusnko-xuMudeckue cpoiicrsa. dropuasl 1 rugpodTopuasl. [Ipumenenue ¢propa u ero coenu-
HeHuil. Oxcun ¢ropa (1), ero nonyuenue.

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 XJIOpOBOJOPOAHAS (cosiHast) KucnoTa. [lonydeHue 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 coequHeHm xuopa (1). XnopHas usBects. [lonydyenue n 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-
Hue. Coenunenus xmnopa (VII). Oxcun xsopa (VII). Xnopnas kucnora. Ilepxnopatsl. [Tonyuenue. Ou-
3UKO-XMMHUYECKHE CBOWCTBA. MI3MEHEeHNEe KUCIOTHBIX U OKUCIUTENbHBIX CBOMCTB B PsIly KUCIOPOJICO-
AepKaIIUX KUCIIOT XJIopa U OKUCIUTeNbHBIX cBOicTB B psinxy ClO™ - ClO2” ClOs™ - ClOy4. [IpumeHnenue
XJIOpa U €r0 COEANHEHHIA.

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 MOTY4YEHUS raJloreHOBOA0PO10B. PU3UKO-
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 (VI1I). IlpumeHeHre MPOCTHIX BEIIECTB U COSANHEHUH 3JIEMEHTOB MOArpyIIbl 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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Kucaopoa. Ctpoenue mosekynsl kucioposa ¢ no3uuuid merogo BC u MO. Ilopsinok, nnuHa 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, THAPOKCHIOB U KUCIOPOACOACPKAIIUX KUCIOT MO IEPUOAaM U TpyInam
I1C. Bona. Ctpoenue mMoJieKyibl BoJibl ¢ o3uiiuii Meto10B BC 1 MO. ®u3nko-xuMuuecKre CBOMCTBa
Bozbl. [lepokcunpl. Ilepokcun Bomopoaa. Ctpoenue monekynsl. [lomyuenue u (pu3NKO-XUMUYECKHE
cBoiicTBa. OKHUCINTEIBHO-BOCCTAHOBUTENbHAS IBOMCTBEHHOCTh MEPOKCUAA Bojgopoaa. Peakius auc-
npornopunonupoBanusi. Hagnepokcuasl. O30H. Ctpoenue mosnekyinbl. [lonyuenue u gu3nko-xummuye-
ckue coiicTBa. O30HOBBIN cioil. [IpuMenenne Kucinopoia, 030Ha, MEPOKCUJIOB.

Cepa. XapakTepHble CTeeHH OKucieHHs. HaxoxxaeHue B mpupoje (camMopoiHasi cepa, Cylib-
¢atbl, xanpKkoreHu 16l MeTaiuioB). IIpocroe BemecTBo. AitorponHbsie Moauukauu cepol. Ilomyduenne
ceppl. Pusuko-xumuieckue cpoiictBa. Coequnenus cepbl (-2). CepoBomopoa. CTpoeHHE MOJIEKYIIBI.
[Tonyuenue. ®dusuko-xumuueckue cBoiicTBa. BoccranoBurenbHble cBoiicTBa cepoBonopoaa. Cyib-
bunpl. [omucynbdans u noaucynshuasl. Coequnenus cepsl (1V). Oxeun cepol (1V). Ctpoenne mosie-
Kynel. [Tonyyenue u gusnko-xumudeckue cBoiictBa. Cynbpurbl. OKUCIUTEIBHO-BOCCTAHOBUTEIbHAS
JIBOMCTBEHHOCTH coearHeHuii cepsl (1V). TuoHMIXIOpUI, CTpOCHHE MOJIEKYIIbI, TIOTy4YeHHEe, CBOICTBA.
Coemunenus cepol (VI). Oxcun cepst (V). Ctpoenne monekyisl. [lomydenne u (GU3HKO-XUMUYECKHEC
coiictBa. CepHas kucnorta. CtpoeHue Monekysbl. [lonydenne cepHOil KUCIOTHI B IPOMBIILICHHOCTH.
OU3MKO-XUMUYECKUE CBOMCTBA cepHOM KUCIOThl. OneyMm. dusuko-xumuyeckue cpoiictsa. Bzaumo-
NeicTBHE CepHON KUCTIOTHI ¢ MeTallIaMH. BiisiHUe KOHIIEHTpallU KUCIOThI U aKTUBHOCTH MeTajlla Ha
CTEIeHb BOCCTAaHOBJICHUs cepHOM KucnoThl. Cynbdartel. Tuocynsdatsl. [lepokcokucnoTsl cepsol. [lepok-
coMoHocepHas kucnota (kucnota Kapo), nepokcoaucepnas kuciora. [lomurrnonossie kuciaotsl. [Tonu-
CepHbIe KUCIOTHL. [I[puMeHeHne cepbl U €€ COeAMHEHU. bronornueckas poibs coequHeHuit cepol. Tok-
CUYHOCTH COCAMHEHUI CEPBHI.

CeJen, Tesutyp, nojionuii. Haxoxaenue B ipupoe. [Ipocteie BemecTBa. AIOTPOIHBIE MOIH-
¢ukanuu. [Tonydyenue. @usuko-xumuueckue cporictsa. Coeannenus cenena (-2), Temnypa (-2), momuo-
Hus (-2). [lonmyyenne n pusnko-xuMuveckne cBoicTBa. M3MeHeHne KHCIOTHO-OCHOBHBIX U BOCCTAHO-
BUTEJIbHBIX CBOWCTB XaJbKoreHoBopopoaubix kuciot. Coenunenus Se(l1V), Te(1V), Po(IV). Okcubi.
Cenenucras kucnota. [lonydenue n pusnko-xumMudeckne cBoicTBa. CpaBHEHNE KHCIOTHBIX U OKHUCIIH-
TENIbHO-BOCCTAHOBUTEBHBIX CBOUCTB CepHUCTOH  cenenuctoi kuciaot. Coenunenus Se(VI), Te(V1),
Po(VI). Oxcuanr Se(VI1), Te(VI). CeneHoBast KUCIIOTa M TeJUTYpOBast KUCIOTH. CpaBHEHHE CBOMCTB cep-
HO, CEJIEHOBOM U TEJULYPOBOM KUCIIOT U UX coJiel. [IpuMenenue cenena, Teiypa v MOJIOHUS U UX CO-
€MHEeHUI. bruomornyeckas poiab COSAUHEHUI CEeHa.

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

A3zot. Ctpoenue Moinekyisl azota (Metoasl MO u BC). PacnipoctpanenHocts B npupojie. [Ipo-
ctoe BeuecTBo. [lonmydyeHne a3ora B MpOMBIIUIEHHOCTH U B J1abopaTopuu. PU3NKO-XUMHUYECKUE CBOM-
cTBa a3ota. [Ipumenenue cBobogHoOro azota. Coennnenus azora (—3). AMmuak. CTpoeHHe MOJIEKYJIbI.
[Tonyuyenne ammmuaka B IPOMBILIUIEHHOCTH U B 1abopaTopuu. Pu3nko-xumMuueckue cBoiicta. Peakuuu
MIPUCOETUHEHMS], OKUCIIEHUS] U BOCCTaHOBJIEHUS. [ 'nuapar ammuaka. Colli aMMOHUS, UX MOJYyYEHUE U
cBoiicTBa. TepMuueckasi yCTOMUMBOCTD coJieit ammoHus. [ uaponu3 coneit ammonusi. AMMuakatel. Hut-
pPUABI U aMUBI Kak Mpou3BoAHbIle ammuaka. Coenunenus azota (-2). I'mapasun. [lonydenue. duzuko-
XUMHUYECKUe cBoMcTBa. BoccTanoBuTenbHbBIE CBOMCTBA rHapasuHa. Coenunenus azota (-1). 'mapokcu-
namuH. [lonydyenne. dusnko-xumnyeckue cpoiictBa. CpaBHEHHE OCHOBHBIX U OKHCIUTEIBHO-BOCCTA-
HOBUTENIbHBIX CBOWCTB aMMMaKa, TWJpa3uHa U ruapokcuiamMuHa. CoequHEeHHs a30Ta ¢ rajloreHaMu.
Kucnopoansie coenunenus azora. Oxcun azora (I): nonyuenue, pusnueckue U XMMUYECKHE CBOMCTBA,
CTpoeHHe MoJieKybl, mpumeHenne. Oxcua azoTa (I1): crpoenne Monexysnbl, Gu3ndeckue 1 XUMHUIECKHe
CBOMCTBa, Ja0OpaTOpHbIE CIIOCOOBI MOMydYeHUs. A30TUCTbIM anruapun (okcua azota (III)): crpoenue
MOJIEKYJIbI, PU3NYECKUE U XUMHUYECKHUE CBOMCTBA, OyuyeHUE. A30TUCTAs KUCIIOTA: MOTY4YeHHE, CTpOe-
Hue, cBoiicTBa. OKUCIUTENBHOE U BOCCTAHOBUTENIBHOE JEMCTBUE a30TUCTON KMCIOTH. HUTpUTEI, MX 10-
nmydeHue u cBorcTBa. Jlnokcuy azora (okeun azota (IV)): ctpoeHrne MOIeKyIbl, TUMepU3aIius, moyde-
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Hue, pu3nuecKre U XMMUUYECKHUE CBOWCTBA, B3aUMOJICHCTBUE C BOJIOW, MpUMEHEHUE. A30THBINA aHTU/I-
pun (oxcua azora (V)): monydeHue, GU3NIECKUE U XUMHUYECKUE CBOMCTBA, CTpoeHUEe MoJieKkyibl. Co-
eaunenus azora (V). Oxcup azota (V). Ctpoenue monekyibl. [lonyuenne. ®U3NKO-XMMUYECKHUE CBOM-
cTBa. A3oTHas kucinora. Ctpoenue mMonekysbl. [lonydenue B mpombliiieHHOCTH U Jaboparopun. du-
3UKO-XMMHYECKHE CBOMCTBA. B3anuMo1eliCTBME METAJIJIOB M HEMETAJIJIOB C A30THOM KHUCIIOTOM. BiusHue
AaKTUBHOCTH METaJUIa U KOHIICHTPAIIMU KUCIOThHI Ha CTENIEHb BOCCTAHOBJICHUS a30THON KUCIOTHL. L{ap-
ckas Bogka. Hutpatel. Tepmuueckoe pasnoxenue HUTpaToB. Hurparsl, noiayueHnue u cBoiicrsa. A3o0t-
Hble ya0OpeHus. A3un Bogopoaa. A3uaoBogopoHas kuciora. [IpuMeHenre a3ota 1 ero COeJMHEHHIA.
Bbuonoruueckas poisb a3ora. Kecconnas 6011e3Hb.

Docdop. PacipoctpanernHocts B ipupoe. [Ipocroe BemiecTBo. AMIOTPOITHBIE MOAU(DUKAITIH.
[Tonyyenue ¢ocdopa B npombliieHHOCTH. DPu3nko-xumuueckue cpoiictsa. Coenunenus ¢pocdopa (-
3). Bomoponubie coequHeHus docdopa. Ilomyuenne. dusnko-xumuueckue cBoicTBa. CoeauHEHUS
docdopa (I). Dochoprosatucras (hocdunonas) kucinora. Crpoerue Monekyisl. [Tomydenue. duznko-
xumudeckue cBoiictBa. Coenunrenus pocdopa (III). Oxeun pochopa (III). Ctpoenne monexysbl. Du-
3UKO-XUMHYecKHe cBoiicTBa. Docdopuctas (pochonoras) kucnora. Ctpoerne Monekyisl. [lomyuenue.
Odusuko-xumuueckue cpoiictBa. Coenunenust Gocdopa (V). Oxcun docdopa (V). Ctpoenue more-
kynbl. [Tonydenne. @u3nko-xumMudeckue cporictsa. Opro-, Mmetadochopras u qudochopHas KHCIOTHI.
Crtpoenue mosekyn. [lonydenue B mpoMbIIEHHOCTH OpTOGocHOpHOit KUCIOTHI. DUHUKO-XUMUYECKHE
cBoiicTBa. CpaBHEHHUE KUCIOTHBIX, OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX CBOMCTB M TEPMUYECKOMN yCTOM-
YUBOCTHU KUCIOpoacoaepkamux Kuciot ¢ochopa (I), (IID), (V). Pochopusie ynodpenus. [Ipumenenue
docdopa u ero coenmuHeHui. buonorudeckas posib coenuueHuit pocdopa.

Mbimbsik, cypbMa, BUCMYT. Pacnipoctpanennocts B mpuposae. [Ipocteie Bemecta. [lomyye-
Hue. Gusuko-xumudeckue cBoiictBa. CoeTMHEHUs MBIIIbSIKA, CYpbMbI U BucMyTa (-3). I'unpuast. Ilo-
nyyenue. Ousnko-xumudeckue cporcTBa. ConocTraBieHUEe CBOMCTB BOJOPOAHBIX COSAMHEHUN a30Ta,
docdopa, Mpibsika, cypsMbl 1 BucmyTa. Coenunenuns moibsika (I11), cypemsr (111), Bucmyra (I11). Io-
ny4yeHue. PU3NKO-XUMUYECKUE CBOMCTBA. MBIIIBSIKOBUCTAS KUCTIOTA  apCeHUTHI. COeIMHEHUS MBIIIb-
axa (V), cypbsmsl (V), Bucmyta(V). Oxcnpl. MbliibskoBasi KUCI0Ta U apceHaThl. CpaBHEHUE KMCIOTHO-
OCHOBHBIX U OKHCJIHTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB OJHOTUITHBIX COEIWHEHUN MBIIIbSIKA,
cypbMbl U BucMyTa. OKUCITUTEIbHBIE CBOWCTBa coenuHenuil Bucmyra (V). IlpumeHeHue Mblbska,
CYpbMBbI, BUCMYTa U UX coeAMHEHUIN. TOKCuUecKkoe NeiCTBUE COETMHEHHUI MBIIIbSKA.

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

Yraepoa. AmnoTtpornHbie MoauduKay. PacnpocTpaHeHHOCTh B IPUPOJIe. XUMHUUECKHE CBOM-
ctBa yrieponaa. Kapoumsr. [Tonydenue u ¢pusuko-xumudeckue cBoiictsa. Coequnenus yriepoaa (1V).
Yrunexucnsiii raz. Ctpoenue Moiekysbl. [lonydenue u ¢pusmko-xumudeckue cBorictea. KapOonatsl, nx
coiictBa. Cepoyriepon. docren. Tuokapoonarsl. [{uanamuael. [{uanate! u Tronmanatel. Kapbamu.
Coenunenus yrinepona (II). Oxcun yrnepona (II). Ctpoenne momnekynsl (Metoast MO u BC). [Tomyue-
HUe U GU3NKO-XUMHUUYECKHe cBoicTBa. [{nanu Bogopoaa, IMaHOBOJOPOIHAS KUCIOTA (CHHUIIbHAS KUC-
nota). [lomyduenne u pusnko-xumuueckue ceorictra. [{uan. [IpuMeHeHne TpPOCTHIX BEUIECTB U COEIH-
HEHUH yriepoja.

Kpemunii. Haxoxnaenue B npupone. [lonydenne u Gpu3nKo-XxuMHUYECKHE CBOMCTBA KPEMHMUS.
Cumumael. KapOug kpemuus. ['anorenuasr kpemuus. ['excadTopokpemMHueBas KucioTa, ee conu. Cu-
naHsl. CTpoeHue, noaydeHue 1 cBoiictBa. CpaBHEHHE CBOMCTB CHIIAHOB U IIPEIEIIbHBIX YIIIEBOAOPO/IOB.
Kucnoponusie coenunenus kpemuus. Okcun kpemuust (IV). Kpemuanesbie kucinotel. CBOHCTBA KpeM-
HUEBBIX KUCIOT. CHiMKarelnp, noxydeHue u npumernerune. Cummkarel. Oxeun kpemuus (I1), momyaenue
U cBoiicTBa. [IpuMeHeHe KPEMHUS U €0 COCIUHEHUN.

I'epmanmii, os10B0, cBUHEN. PacripocTpaHeHHOCTH B ipupo/ie. [TpocTeie BemecTBa. [lonyduenune
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! ¥ rUAPOKCUIBI
repMaHus, 0JIOBa M CBHMHIIA B CTETNICHU OKHUCIIeHUs (+2), M3MCHEHUE KUCIOTHO-OCHOBHBIX U OKHCIIH-
TEJIbHO-BOCCTAHOBUTENBHBIX cBOWCTB. Coenunenus repmanus (1V), onosa (1V) u ceunna (1V). Cpas-
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HUTEJIbHAS XaPaKTEPUCTUKA KUCIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIBLHBIX CBOWCTB CO-
enunenuii repmanus (IV), omoa (IV) u cBunna (1V). JInokcuasl repmanus, 0J0Ba U CBHHIA. [ 'epma-
HATBI, CTAHHATHI 1 TUTFOMOaThI. CypHUK: CTPOCHHE, B3aUMOJICHCTBHUE ¢ KUCIOTaMu. CTEpEOXUMHUSI 1 CBOM-
CTBa T'UJPOKCKOKOMITJIEKCOB T'€pMaHMUsl, 0JI0BA U CBUHIIA. TeTparajioreHuibl repMaHusi, 0JI0Ba, CBUHIIA,
WX YCTOWYMBOCTD. [ alOreHUIHBIE KOMIUIEKCHI: CTPOCHUE, YCTOMUNBOCTh. CyabGuIabl TepMaHus, 0JI0Ba
Y CBHHIIA: MTOJIy4€HUE U cBOMCTBA. THocTaHHATHI U THOrepMaHaThl. [IpuHIMI paboThl CBUHIIOBOTO aK-
Kymynstopa. [[puMeHnenue repmManusi, 0JI0Ba, CBUHIIA M UX COSAMHCHUN. brosiornueckas poib 3JeMeH-
TOB 14-1i TpynIbL.

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. buHapHble coenrHeHus 00pa UX CBOWCTBA, MOMYYeHHE U CTPYKTYpbl. OKcu, KapOua, HUT-
pu, rajoreHuIbl Oopa, bopHslie ctekna. TerpadropodbopHas kuciora, ee conu. ['uapuast 6opa. Homen-
kiarypa. Jubopan. Ctpoenue mosekynbl. [lomyuenue u cBoiicTBa aubopana. bopanbsl, ocoOeHHOCTH
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 JIEKTPOHHBIX KOH(PUTypaluii, BETUUYMUH PaJANyCOB, SHEPTHil HOHM3A-
uu aToMoB. du3nueckue u XMMUYECKUE CBOMCTBA IPOCTHIX BEIIECTB. 3AKOHOMEPHOCTH B CBOMCTBAX
OCHOBHBIX THIIOB CO€IMHEHUI: OKCHI0B, IEPOKCUI0B, THAPOKCUIOB, KapOOHATOB, rajoreHnoB. Kom-
IJIEKCHBIE COEIMHEHUS 1IEI0YHbIX 3JIeMeHTOB. HaxoxaeHue B mpupoie, NoayyeHUe U pUMEHEHNE
LIEJIOYHBIX METAJIJIOB U UX COEAMHEHUN.

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

3aKOHOMEPHOCTH B U3MEHEHUH JICKTPOHHBIX KOH(PUTypaLuii, BETMUYUH PaJANyCOB, SHEPITUH HOHU3A-
nuu. V3MeHeHne XMMU4eCKUX CBOMCTB 110 rpymme. Pu3ndeckue 1 XUMUYECKUE CBOMCTBA IIPOCTHIX Be-
mecTB. /lnaronanbHoe cXoJCTBO Oepriunii - anroMuHui. HaxoxxJeHue B npupoje, NoaydeHue, npu-
MEHEHHE JIEMEHTOB BTOPOU I'PYIIIIBIL.

3. CoeauHeHus 3JIeMEHTOB 2-0i rpynmbl

['upuabl, ranoreHyu 1l METAIJIOB BTOPOU IPYMIbI, UX MOJydyeHue U cBoMCTBA. OKCHIBI, THAPOK-
CHJIbl M CPaBHEHHE MX KHUCIIOTHO-OCHOBHBIX CBOICTB B psany Be-Mg-Ca-Sr-Ba. Conu 0KCOKHUCIOT U
KOOpPJMHAIIMOHHBIE COEIMHEHUSI.

4.  Daementnl 3-eii rpymmsi (Sc, Y, La, Ac)

3aKOHOMEPHOCTH B U3MEHEHHUH 3JIEKTPOHHBIX KOH(PUTypalui, BEIMUYUH PaJuyCcoB, SHEPTUH NOHU3A-
IIUH, XapaKTePHBIX CTENIEHEN OKHUCIIeHHUs, pa3HO0Opa3ue KpUCTAIUIMYECKUX CTPYKTYp. MI3MeHeHue xu-
MUYECKUX CBOMCTB 1O rpymnmne. Pu3ndyeckue 1 XuMHUYECKHe CBOMCTBA MPOCTHIX BeuecTB. OKCUabI,
TUIPOKCH/IBI, TAJIOT€HH/Ibl METAJIJIOB B CTENIEHU OKUCIIEHHA 13 , UX cBolicTBa. COEIMHEHNUS B «HU3IINX
CTEMEHsIX OKUCIIeHUs». OCOOEHHOCTH XMMUM CKaH/IMs: CBONCTBA KOMIUIEKCHBIX COEIMHEHUI U rajore-
Huao0B. HaxoxaeHue B npuposie, NoaydyeHue, IPUMEHEHNE YIEMEHTOB TPEThEN TPYIIIIEI.

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 CBOICTBA MPOCTHIX BellecTB. HaxoxieHne B mpupoze, Noay4eHue, IpUMEeHEeHHE IeMEHTOB 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 OoKucieHus +2 u +3. [TonydeHue u cBoicTBa.

7.  CoeauHeHHs 3JIeMeHTOB 4-if rpynnbI

Kucnopoansie coequnenus Ti, Zr, Hf B crenenu okucnenus +4 (OKCUAbI, THIPOKCHIBI, COITH, 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(PUTYpaIuii, BETMUYUH PATUyCOB, SHEPTUN NOHM3A-
L[UH, CTETIEHEH OKHUCIEHUS, KOOPIMHAIIMOHHBIX YKcen aToMOB. Pu3nueckre U XUMHUYECKUE CBOWCTBA
IpOCTHIX BemecTB. HaxoxieHne B mpupo/e, NojaydeHre, IpUMEHEHHE 3JIEMEHTOB 5-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). BoccTanoBnenue 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 KOHPUTypalui, BEIMYNH pPaJANYyCOB, SJHEPTUN HOHM3A-
IIUH, CTETIEHEH OKUCIIEHUS, KOOPAMHAIIMOHHBIX YKced aToMOB. PU3ndeckue 1 XUMHUECKUE CBOICTBA
MPOCTHIX BemiecTB. Haxoxaenue B mpupoie, mojayyeHune, IpUMEHEHNUEe 3I€MEHTOB 6-i1 TpyIIIbI.

12. CoenuHeHuUs1 31€eMEHTOB 6-i rpynmnbl

CoenMHEHNs METAJIJIOB TPYIIIBI XpOMa B CTETIEHU OKUCIIEHUS +6: OKCHIbI, THAPOKCUABI UX (hr3Hnye-
CKHE U XUMUYECKHEe CBOUCTBA. [IpuHIIMTIBI TOTydeHusI.

13. CoenuHenus 3;ieMeHTOB 6-if rpynmnbI

CpaBHHTENBbHAS XapaKTEPUCTUKA KUCIIOTHO-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 HU3IIHX cTeneHsaX okucieHus. OCOOCHHOCTH COSMHE-
HUW MOJIMOJICHA U BOJIb(pama: «CHHEH», «OpOH3».

15. DnemenTs! 7- rpynnsl

3aKOHOMEPHOCTH B U3MEHEHHH 3JIEKTPOHHOU KOH(MUTYpALMH, pa3MEPOB aTOMOB, SHEPT U MOHU3AIIHH,
XapaKTePHBIX CTENICHEH OKHUCIICHUS M KOOPMHAMOHHBIX Yucell aTOMOB. Du3nyeckie u XuMUIecKre
CBOICTBA LIMHKA, KaAMUs U pTyTu. Haxoxkenue B mpupo/ie, noiaydeHue, IpuMeHEeHUe SIeMEHTOB 7-i
TPYIIITHL.

16. CoenuHeHHs1 371eMEHTOB 7-i rpynmbl

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

17. CoenuHeHus 3JIeMeHTOB /-ii TPyNIIbI

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

18. CoennHeHHs1 371eMEHTOB /-l rPpynnbl

[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 SJIEMEHTOB CeMENCTBa Kene3a. PacipocTpaHeHHOCTh B IPUPO/JIE, BaXKHEHIIIHE
MuHepaubl. [Tlomydenne mpocThIX BEmEeCTB, X (GU3NYECKHe U XUMUIECKHE CBOMCTBA.

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 cBoiicTB coenunenuit Fe (III) u Fe (VI).

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

CpaBHEHHUE CTPOEHHS U CBOWCTB KOMITJIEKCHBIX COSAMHEHUI JKee3a, KoOalbTa, HUKEJs.

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

OO1as xapakTepuCcTUKa SJIEMEHTOB TUIATHHOBBIX METAJUIOB. PacipocTpaHeHHOCTh B IPUPOJIE, BAXK-
Heimme MuHepaisl. [lorydeHne mpoCcThIX BEMIEeCTB, HX (PU3NUECKUE H XMMUYECKHE CBOHCTBA.

23. Coexunenusi MmeTanoB 8, 9, 10-ii rpynmns! (IJIATHHOBBIX METAJLIIOB)
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CoennHeHNns 2IEMEHTOB CEMENCTBA INIATUHOBBIX MeTaiioB. Okcuasl pyrenus (IV, VI). Pyrenartsi.
Oxcuabt ocmust (VI, VII). Ocmarel. Oxcnnbl v rugpokcuast poaust u upuaus (I11). Oxcuasl u ruapok-
cua namwiagus (II). KommuiekcHble coeqMHEHMsI IJIaTUHOBBIX METAJJIOB: CTPOEHUE, CBOMCTBA U UX
HaIpaBJIeHHBIN cuHTe3. KOMIIeKCHbIE COeIMHEHNUS TIaTUHBI: KATUOHHBIE, aHUOHHbIE U HEHTpaJbHbIE
komruiekcsl mnatunsl (11, IV).

24. DnemenTsl 11-if rpynnbl

ComocTaBneHue IeKTPOHHBIX KOH(PUTYpaIHii, BETUYUH PAJINYCOB, JHEPTUil HOHU3AINH, XapaKTep-
HBIX CTETIeHEH OKUCIICHUS U KOOPAMHALIMOHHBIX YHCEN aTOMOB 3JIeMeHTOB 1 1-o# rpynmsl. [Ipupognsie
COeIMHEHUS, MTOJTyYeHHe, PUMEHEHNE, (Ppu3nyecKre 1 XUMUIECKHUEe CBOMCTBA MTPOCTHIX BEIIECTB.

25. CoenuHeHnust 3jieMeHTOB 11-if rpynmnsbl

ComocTaBneHne CTPOCHHUS M CBOMCTB OJTHOTUITHBIX COCTUHEHUH (OKCHIbI, TUPOKCHU/IbI, TaJIOTCHU/IbI)
anemeHToB 11-o0if rpymnmbl. Oco6ennoctu coenunennii Cu (II) u Au (I1I). Ctpoenue u cBolicTBa coeau-
HeHuii 3emeHToB Cu, Ag, Au B BBICHIMX CTEIECHIX OKUCIICHHUS.

26. CoenuHeHust 3jieMeHTOB 11-if rpynmnsbl

KommiekcHbie coeiuHeH st 31eMeHTOB | 1-0# rpynmbl: KOOpAMHAIIMOHHBIE YHCIIa, 3aBUCUMOCTh
(GbOpMBI KOOPIMHALIMOHHOTO TIOJIUA/Ipa OT 3JIEKTPOHHOM KOH(UTypaIlH LIEHTPAJIIbHOTO aToMa U MpH-
POJIBI JIUTaHA.

27. DuemMeHThbI 12-i rpynnsl

3aKOHOMEPHOCTH B U3MEHEHUH JICKTPOHHOIN KOH(PUTYpAINH, Pa3MEPOB aTOMOB, YHEPTUH HOHU3AIHNH,
XapaKTEePHBIX CTEIEHEH OKUCICHUS M KOOPAMHAIIMOHHBIX YKcell aTOMOB. Du3nueckue u XUMUYECKUe
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
JUCTIPOTIOPIOHNPOBAHKE coenHenuit Hgo?*.

29. CoenuHenmus 31eMeHTOB 12-if rpynnbl

KommiekcHbie coeinHeH st 3IeMeHTOB 12-01 rpynmbl, X YCTOHYNBOCTD B PALY HUHK-PTYTh.

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

3aKOHOMEPHOCTH B U3MEHEHUH JICKTPOHHOH KOH(PUTYpAINH, Pa3MEPOB aTOMOB, YHEPTUH HOHU3AIHNH,
CPOJICTBA K 3JIEKTPOHY, XapaKTePHBIX CTENEHEW OKHCICHHUS U KOOPIMHALMOHHBIX YHCENl aTOMOB, pa3-
HOOOpa3ue KPUCTAIUIMIECKUX CTPYKTYp. PU3NYECcKe 1 XUMHUUECKUE CBOMCTBA IPOCTHIX BEIIECTB. XH-
MHYECKHE CTIOCOOBI pa3/esieHus COeIMHEHUI altoMuHus U 6epriis. Haxoxxaenue B npupose, noiy-
YeHUe, MPUMEHEHHUE DJIEMEHTOB 13- TpyTIIIbL.

31. Coeannenus 3jeMeHTOB 13-ii rpynnsi

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 JICKTPOHHOIN KOH(UTYpalluu pa3MepoB aTOMOB, SHEPTUil HOHU3ALIUU
CpPOJICTBA K 3JICKTPOHY, XapaKTEPHBIX CTENIEHEW OKHCICHHUS U KOOPIMHAIIMOHHBIX YHCEIl aTOMOB, pa3-
HOOOpa3ue KpUCTAIUINYECKUX CTPYKTYp. PU3ndeckre 1 XUMHUECKUE CBOMCTBA MPOCTHIX BEILECTB.
Haxoxpaenue B npupoe, NoaydeHne, IpUMEHEHHUE JIEMEHTOB 14-i rpynimsl.

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 psny Ge- Sn- Pb.

34. Oomas xapakrepucruka d-31eMeHTOB.

[ToHsTHE TEPEXOIHBIX SJIEMEHTOB U MX PACIIONOKEHHUE B TIEpHOANYecKoi Tabmuie. 3 psaa d-anemeH-
TOB, HCTOPHUYECKH CIAOXKUBIIHECS 0;10ku d-3memMenToB. d opouTanu, ocobennoctu d opoutaneit 3-ro
KBaHTOBOT'O YPOBHS. 3aKOHOMEPHOCTH B U3MEHEHHUH JIEKTPOHHBIX KOH(UTYpaIHii, BEIUYUH PaIUy-
COB, HEPTUil MOHU3AIMH, CTETICHEH OKHCIICHUS (-327IEeMEHTOB Pa3HBIX MEPEXOAHBIX PsinoB. CTPYKTYp-
Hble TUTBI d-21eMenToB. CBolicTBa d-271EMEHTOB.

35. JlaHTaHUaBI
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o01as xapakTepucTuka f 31eMeHTOB (pacnooKeHne B IEPUOMUECKON Ta0IHIIe, XapaKTePHbIE 0CO-

OCHHOCTH, OTJIMYUS JJAHTAHUIOB U aKTUHHU/IOB). 3aKOHOMEPHOCTH B M3MEHEHHUH JIEKTPOHHBIX KOH(DH-

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

KOOPJMHAIIMOHHBIX yncell. I3MeHeHne XMMUYECKUX CBOMCTB MO rpynne. @u3nyeckue 1 XuMUYECKue

CBOMCTBA IPOCTHIX BenlecTB. HaxoxkaeHue B pupoie, MojJy4eHue, IpuMEHEHUE JJAHTAHUOB.

36. AKTHHHIBI
o01ast xapakTepucTuka f 3;ieMeHTOB (pacnoioKeHHe B IEPUOUUSCKOM TaOIHIIe, XapaKTePHbIC
0COOEHHOCTH, OTJIMYHS JIJAHTAHUIOB U aKTUHHJIOB). 3aKOHOMEPHOCTH B M3MEHECHHH 3JIEKTPOH-
HBIX KOHQUTYpALHii aKTUHUIOB, BETUYUH PAINYCOB, YHEPTHUH HOHU3AIINH, XaPAKTEPHBIX CTETIe-
HEW OKUCIICHUSI M KOOPJAMHAIIMOHHBIX YKce. MI3MeHeHne XUMHUYECKUX CBOMCTB 110 rpytie. du-
3UYECKUE U XMMUYECKUE CBOKMCTBA MTPOCTHIX BeulecTB. PagnoakruBHOCTh. Haxoxaenue B npu-
poze, moJiydeHue, MPUMEHEHNE aKTUHUIOB.
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