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7112.]65[5 {g}zcg{?glero KOHTPOJIA U l'lpOME)KyTO‘-IHOﬁ ATTECTAIMHU MO JUCHUIIJIMHE

e3a68f3eaale62674b54f4998099d3d6bidfeopeanuueckan xumua 2,3 cemecmp

Kopn, HantpaBnenue noaro-
04.05.01 dynaamMeHTAJbHAS U NPUKJIATHAS XUMHUS

TOBKH
Hanpasnennocts (npo-
bun) AHanuTuyeckass XumMus
®dopma 00ydeHus Ounas
Kadenpa-pazpadbotunk

Xumuu
Brimyckaromias kadenpa

Xumuu

TunoBble 3a1aHUA 1JI1 KOHTPOJIbHOM PadoThI:

2 cemecTp
TeopeTnyeckue BONpPOCHI
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OCHOBHBIE IOHSITUSA XUMHUU: aTOM, MOJICKYJIA, XUMHUYECKUHU 9JICMCHT, IMTPOCTOC U CJIIOKHOC
Bellle- CTBO, XUMHUYECKas peakiusl.

Xumnueckasi popma JBHKEHUS] MaTEPHUH.

MecTo XUMHH B pSAY APYTHUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK.

XumMudeckas 9BOJJIIOLIUA MAaTCPpUH.

Bo3HUKHOBEHHE XUMHYECKUX 3JIEMEHTOB.

OO6pazoBanue BeniecTB. Pa3BuTHe XUMHUYECKUX CHCTEM.

OcCHOBHBIE 3Tanbl U JUATEKTUKA pa3BuTUs Xxumuu. Hatypdumocodus. Anxumusi.
CraHoOBJIEHIE XUMUHU KaK HayKH.

Drnoxa KOJIMYeCTBEHHBIX 3aKOHOB.

. Kitaccuueckast xumus.
. COBpeMEHHBII 3Tan pa3BUTUS XUMHUH.

. MHOrokomMnoHeHTHole cuctembl. KomnoneHnt. da3za.

. CriocoOBbI BBIpaKEHHUSI COCTaBa MHOTOKOMIIOHEHTHBIX CHCTEM (KOHIICHTPAI[UH KOMIIOHEHTOB).

. PacTBOpHI (TBEpAbIE, )KUIKNE, TA3000pa3HbIE).

. Biiusinue ycnoBuil Ha B3aMMHYIO PaCTBOPUMOCTD BEILIECTB.

. Posib conpBaTanuu.

. Oco0eHHOCTH PacTBOPOB BHICOKOMOJIEKYJISIPHBIX BEILIECTB.

. Tumbl B3aMMOJIEHCTBHSI BEIIECTB - 00pa30BaHUE CMECE, pacCTBOPOB, COCIMHEHUH.

. OU3UKO-XUMHUYECKUI aHAIN3 KaK METOJI UCCIEAOBaHUS MHOTOKOMIIOHEHTHBIX CHCTEM.

. lmarpaMMBbl COCTaB-CBOMCTBO.

. [IpuMepsl 1uarpamm COCTOSIHUS: BOJIA, YTIEPOI, MO, BOAA-XJIOPU HATPHsl, BOJIa-CEpHAsk KUCIIOTa,

JKEJIE30-yTIEPOSL.

[Iporiecc 3eKTPOAUTHUECKON TUCCOLMALUN KaK B3aUMO/ICICTBUE BELIECTB.

CamonoHHU3aIus.

3aKoH ACHCTBYIOIIUX MacC B paCTBOPaX IEKTPOIUTOB.

TepMmoanHamMHuueckasi akTUBHOCTh HOHOB.

TepMmoauHaMuueckasi 1 KOHIIEHTPAIMOHHAS KOHCTAHThI PABHOBECHSI (B TOM YHUCJIE€ TUCCOIMALINN).
CunbHble U ciabbie A1eKTpoauThl. CTeneHb AUCCOLUAIIH.

[IporonuTnyeckne paBHOBECHS.

Kucnotsl, ocHoBanus, amponutel mo bpéucreny.
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. DHepreTuyecKue AUarpaMMbl IByXaTOMHBIX TOMO- U T€TE€POSIEPHBIX MOJIEKYT,
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Bona kak pactBopureis.

Juddepenunpyoniye 1 HUBEJIUPYIOIIUE PACTBOPUTEIH.

Astomnpotonus. Monnoe npousseaeHue Boasl. pH.

['unponu3 KaTHOHOB (KakK IUCCOIMALMS KUCIIOT - aKBAKOMIUIEKCOB) M aHUOHOB (OCHOBaHUM
o bpencreny).

HeoGpartumslii ruaponus. [IpuMmenenune ruapoausa.

Bydepnbie pacTBopsI, mpupoHbie Oy(hepHbIE CHCTEMBI.

Kucnotsl u ocHoBanus no JIbtoucy.

Jucconmarust KOMIIEKCHBIX HOHOB. KoHcTaHTa HecTolKOCTH (YCTOWYMBOCTH). JIBOWHBIE COMH.
PaBHoBecue ocagok—pactBop. IIP npoussenenune pacTBOpUMOCTH.
OKHCIUTENTBHO-BOCCTAHOBUTEIIBHBIE MPOLIECCHI.

OnexTpoaHslii noTeHuuan. Bogopoauslii anektpoa. Ypasuenue HepHera.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIN MOTEHIHAIL.

KoHcTaHTa paBHOBECHS OKHCIUTENBHO-BOCCTAHOBUTEIBHON peakluu. Psaa HanpsokeHUH.
[ManibBaHMYECKHE 3TIEMEHTHI U AKKYMYJIATOPBL. TOIUIMBHBIE SJIEMEHTHI.
DNEeKTPOXUMHUYECKasi KOPPO3Usi.

DIIEKTPOIH3.

Hanpsoxenue pasnoxenus. [lepenanpspkenue. OCOOEHHOCTH AIIEKTPONIN3A
KOHLIEHTPUPOBAHHBIX PACTBOPOB.

DNEKTPOHHOE CTPOEHHUE aToMa.

. [lonsiTHe 00 ONMMCaHUK KBAHTOBBIX CHUCTEM C ITOMOIIBIO BOJTHOBOU (DYHKIIHH.
49,
50.
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DNeKTpOHHAs MIIOTHOCTh BEPOSTHOCTU. PananbHas MI0THOCTh BEPOSITHOCTH.

AToMHBIE opOuTANH. S-, P-, d-, f-AO.

OHepreTudeckue nuarpaMMel aromoB. 3anoinHenne AO anektporamu. [Ipunuun [aynn.

ITpaBuno XyHna.

Pazmep aTromMoB 1 HOHOB. OpOUTANIBHBIN, KPUCTAIUIOXUMUYECKUN 1 KOBAJICHTHBIN PaIyChl aTOMA.
HNonnzanronnsiii noreHuain. CpoJacTBO K AJIEKTPOHY. IIEKTPOOTPULIATETLHOCTD.
[epuonnueckuii 3akoH /[.M1. Menneneesa, ero ¢pusznueckoe 000CHOBaHUE.

Oco0EHHOCTP TSKEIBIX AJIEMEHTOB (0cIabJIeHne U HCYE3HOBEHHE TIepuoaudHocTH). COBpeMeHHOE
3HaYeHHE TIEPUOTUUECKOT0 3aKOHA.

Xumnueckas cBsi3b. XapaKTepUCTUKA XUMUYECKOH CBSI3M: SHEPIHsl, AJIUHA, TOJISPHOCTD,

BaJICHT- HbIN yro. [lepekpriBanne AO Kak ycioBre 00pa30BaHUs CBS3H.

Tunsl nepexpeiBanusa. OOpa3oBaHUE CBA3BIBAIOIINX, AaHTHCBS3IBAIOIINX M HECBA3BIBAIOIIUX
MoJie- KyJIsipHbIX opoutaneit (MO).

D¢ heKTUBHOCTH (MIOTHOCTH) MEPEKPHIBAHUS B 3aBUCHMOCTH OT CUMMETPHH,

OTHOCUTENBbHOM 3Heprun AO U pacCTOSHUS MEXY SIApaMHU.

Kpathsbie cBszu.

Metoxa MonekysipHbIX opoutaneit B popme JIKAO-MO.

00pa30oBaHHBIX 3JIEMEHTaMHU 1-r0 U 2-TO IEPHOIOB.

DneKTpoHOo1e(DULIUTHBIE U JIEKTPOHOU3ZOBITOUHBIE CBSI3H.

KpaTtHocTsb cBs3H.

MarsuTHBIE CBOMCTBA MOJIEKYJI U BELIECTB.

[TonsipHOCTH CBs3M U 3¢¢deKkTuBHBIN 3apsia Ha atoMe. Monekyna LiH kak mpumep HMOHHOTO
COEJIU- HEHUS.

[TpUHIUIBI TOCTPOEHUS YIHEPTeTUUECKUX JUAarpaMM MPOCTEHIINX MHOroaToMHbIX MoJiekya (CHa,
NH3;, H>0). [lenokanu3zoBaHHble (MHOTOLIEHTPOBBIE) 77 -CBSI3U (HA IPUMEPE aHHOHOB HEOpraHuye-
CKHX OKCOKHCIIOT).

JMnonbHbIA MOMEHT MOJEKYJIbI. [10JIsIpHBIE 1 HEMOJISIPHBIE MOJIEKYJIBI.

KoopmuHatmonHoe uucio.

Karnonnble, aHNOHHBIE Y HEUTPATIBHBIE KOMILIEKCHI.

Homenknarypa.
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. PactipocTpaHeHHOCTH 3JIEMEHTOB B TIPUPOJIE.
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TurnyHBIe KOMIIEKCOOOPA30BaTEeNU M JIMTaH Ibl. MOHO- U TIOJIMICHTAHTHBIC JINTAH/IBL.

[Tpumenenne meroma JIKAO-MO K OIUCaHUIO XMMHUYECKOM CBSI3M Ha MPUMEPAX TETPAdAPHUECKOrO
wona NH " ¥ OKCOAHMOHOB HEOPTraHWYECKMX KHCIOT M OKTadIPUYECKHMX aKBa-, TaOr€Ho-, aMMHHO- U
[IMAHOKOM- TIJIEKCOB d-3JIEMEHTOB.

n-CBs3piBanye. CtaOwin3anys B I10JIE JITAHIO0B.

CTabWILHOCTP ¥ pEaKIMOHHAs CIIOCOOHOCTh KOMIUIGKCHBIX COEMHEHHW B 3aBUCHMOCTH  OT
AIIEKTPOHHOTO CTPOEHHUS.

N3omepust.

V3meHeHne CBOMCTB MOHOB M MOJIEKYJI TIPU BXOK/IEHUH BO BHYTPEHHIOIO chepy KoMIuieKkca (Ha
MpUMEpe aKBaKOMILJIEKCOB KaK KHCIIOT).

OcHOBHbIE MPUHIUIIBI KJIACCU(PUKALNN XUMHUYECKUX 3JIEMEHTOB.

s-, p-, d-, f-ameMeHTHI.

[TonoxxeHne 31EMEHTOB - METAJIJIOB U HEMETaJUIOB B [lepuoauyeckoii cucteme.

OCHOBHbIE XapaKTEPUCTUKU METAJJIOB [0 CBOMCTBAM U XMMUYECKUM CBSI35IM.

Merto/1bl uccieI0BaHUs HEOPTAaHUYECKUX COCIUHEHUN.

OKHCIIUTENBEHO-BOCCTAHOBUTENIBHBIE MTPOLIECCH] B HEOPTAHUYECKOW XUMUHU.

Oco0eHHOCTH CTPOEHUS aToMa BOJIOPOJAA, U30TOIBI. XUMUYECKUE CBOMCTBA Bogopoaa. CrocoObl
Moy4eHus: Bogopoaa. Gusnyeckue cBOMCTBA BOJAOPOIa. AJUIOTPONUS BOAOPOJA: OPTO- U MAapaBo-
JIOpObl. ATOMapHBIA BOJOPOI.

CocraB u CTpyKTypa Boabl. PU3NYECKHE CBOMCTBA BOJBI. AHOMAINU (PU3UYECKUX CBOMCTB BOJIBI.
Crpoenue wmoisiekysn Boabl. [lonsipHOCTH MOJEKydbl BOJBL. AccOUMAlMs MOJEKYJI BOJBL
XUMHAYECKHE CBOMCTBA BOALI. TsKelas Boa.

OO01mast xapakKTepUCTHKA aTOMOB AJIEMEHTOB TaJIOTeHOB. XapaKTepHbIe cTeneHn okucieHus. Ctpo-
€HUE JBYXaTOMHBIX MOJIeKyJd. l3MeHeHue XHMMHMUYEeCKOW AaKTUBHOCTM B PsAY JIBYXaTOMHBIX
MOJIEKYJI TajJoreHOB.BiusHre MEXMOJEKYJISIPHOTO B3aMMOJECUCTBUSI Ha arperarHoe COCTOSIHUE
raJjoreHoB.

Coenunenus xyopa (-1). XmopoBogopoa U xjiopoBoaopoaHas (coisiHas) kuciorta. [lomydenue B
MIPOMBIIIIEHHOCTH U B Jaboparopun. OU3NKO-XUMUYECKHE CBONCTBA.

Coenunenus xsopa (I). Hurpun u okenn. XnopHoBaTtucrtas kuciota. [lomyuenue u Gpusnko-xumu-
yeckue cBorcTBa. JKaBeneBas Boza.

OxucnurenbHble cBoiicTBa coeauneHuil xnopa (I). Xmopuas uzBects. llomydeHue u xumuueckue
CBOIi- CTBa.

Xnopucras kuciota. Xnopursl. Coenqunenus xiopa (V). XnopHoBatast kucioTa. Xnopartsl. bep-
tosneroBa conb. [lomyuenne m xumuueckue cBoictBa. Okcun xyopa (VI) m ero mpumMeHeHwme.
Coenu- Henus xuopa (VII). Okeupn xmopa (VII). Xnopnas xucnora. Ilepxnopatsl. [lomyuenue.
PU3HKO-X1- MUYECKHE CBOWCTBA. V3MEHEHHME KHCIOTHBIX M OKHUCIMTENIBHBIX CBOMCTB B PALY
KUCJIOPOICOMEP- KAIIUX KUCJIOT XJIOpa U OKUCIMTENLHBIX CBOWCTB B psamy CIO™ - CIO* CIO™ -
ClO*. I[IlpuMeHeHunE XJI0pa ¥ €0 COEAUHEHUIA.

bpom, nop, acrar. PactipoctpaneHHOCTh B nipupone. IIpocteie Bemectsa. [lomydenue B mpoMsIi-
JIEHHOCTH U B Jlaboparopun. Pusznko-xuMuueckue cBorictBa. CoequHenus Opoma, noxaa, acrara (-
1).

["anoreHoBOOPOIBI U MX BOJHBIE pacTBOPHI. CrOCOOBI MOMydeHHUs rajloreHoBOAOPOI0B. PU3HKO-
XUMUYECKHE CBOWCTBA. 3aKOHOMEPHOCTH WM3MEHEHUsI CBOMCTB B PSy raJOr€HOBOJOPOJIOB U HMX
BOJI- HBIX PaCTBOPOB.

Coenunenus 6poma (I), mona (I). Coenunenust 6poma (V), nona (V). Coequnennst 6poma (VII), moga
(VII). [IpumeHeHne MPOCTHIX BEIIECTB U COCTUHEHUH 3JIEMEHTOB MOATPYIIIBI OpoMa.
buonornyeckas poisb p-anemenToB VII rpynmsl.

OO61mas xapakTepuCTUKa aTOMOB 3JIEMEHTOB U MPOCTHIX BEIIECTB XaJIbKOT€HOB. XapaKTepHbIE CTe-
nenu okucienus. Kucnopoa. Ctpoenue Moliekysibl Kuciaoposa ¢ no3unuii merogoB BC u MO. Ilo-
PSIOK, JUIMHA U SHEprus cBA3M Monekyisl O2 u nono 02+ , 02- , 0, INonyueHue KMCIOPoOa B
1abopaTopuu U MPOMBIIUIEHHOCTH. PU3NKO-XUMUYECKUE CBOWCTBA KUCIOPO/Ia.



96. Cepa. XapakTepHble cTeNIeHH OKHUCIeHUs. Haxoxxaenue B mpupoze (camopoaHast cepa, Cyab(arsl,
xaJbKoreHuapl Metawio). [Ipoctoe BemecTBo. Amnorponnbie Moaudukanuu cepsl. [lonyuenue
cepbl. DU3HKO- XMMUYECKUE CBOKCTBA.

97. Coenunenus cepsl (-2). CepoBomopon. Ctpoenne Monekybsl. [lomyuenne. OU3NKO-XUMHUUECKUE
CBOICTBA.

98. Cenen, temnyp, mnononui. Haxoxnenune B mnpupone. IIpocTeie BemecTBa. AJUIOTpPONHBIE
Moauduka- nuu. [lomyuenne. ®U3NKO-XUMUYECKHUE CBOWCTBA.

99. Coenunenus cenena (-2), temnypa (-2), nononus (-2). [lonyyenne u GU3NKO-XUMHUYECKHE CBOICTBA.

100. TH3MeHeHHE KHCIOTHO-OCHOBHBIX M BOCCTAHOBUTEIBHBIX CBOMCTB XaJIbKOT€HOBOIOPOJHBIX
KHC- JIOT.

101. Coemunenus Se(1V), Te(IV), Po(IV). Okcuasl. Cenenucras kucnora. [lomydenue u pusuko-
XHU- MUUYECKHE CBOMCTBA. CpaBHEHHME KHCIIOTHBIX M OKHCIUTEIBHO- BOCCTAHOBUTEIBHBIX CBOMCTB
cep- HUCTOM U CEJICHUCTOMN KUCIIOT.

102.  Coenunenus Se(VI), Te(VI), Po(VI). Oxcuasr Se(VI), Te(VI). CenenoBast kucioTa 1 TeILTypoO-
Basi KUCJIOTHI.

103. CpaBHEHHE CBOWCTB CEPHOM, CEIEHOBOM M TEJUIYPOBOM KUCIIOT U UX COJIEH.

104. IlpumeHeHue ceneHa, TeIypa M TMOJOHUA W HX COeauHEHW. buonornueckas poJib
COCIMHEHUM CelleHa.

105. OOmas xapakTeprucTHKa aTOMOB AJIEMEHTOB W MPOCTHIX BEIECTB TPYIIBI a30Ta. XapaKTepHbIE
crenieHn okucieHus. Ctpoenue monekyinsl azora (meroasl MO u BC). PacnpoctpaneHHOCTH B
npu- poae. [Ipoctoe BemectBo. [lomyuenue a3ora B MPOMBINIJICHHOCTH | B Jlabopatopuu. Ousnko-
XHMH- YECKUE CBOICTBa a30Ta. [[puMeHeHne cBOOOAHOTO a30Ta.

106. ®ocdop. Pacipoctpanennocts B npupoje. [IpocToe BemecTBo. AUIOTPOITHBIE MOIU(DUKAITHH.
[Tonyuenue ¢dochopa B mnpombIuieHHOCTH. DuU3MKO-XxUMUdeckue cBoiicTBa. CoequHeHUs
docdopa (-3). Bonopoansie coequnenus docdopa. [lonyuenne. Ou3nko-xuMHUIECKHe CBOMCTBA.
Coenune- Hust Gpocdopa.

107. Mbpibdk, cypsMa, BUCMyT. PactipocTpaneHHocTh B nipupoe. IIpocteie BemectBa. [lonydenue.
CoenuHeHus MbllbsKa, cypbMbl U BucMmyTa (-3). I'mapunsl. [lomydenne. dusnko-xummudeckue
cBoiicTBa. [lonydyenune. PU3NKO-XUMHUUYECKHE CBOMCTBA. MBIIIbSIKOBUCTAsA KUCIIOTA U @PCEHUTHI.

108. Coenunenus mbibsika(V), cypeMbi(V), BucmyTa(V). Oxkcuabl. MBIIIbSKOBast KMCJIOTA U apce-
HAaTBL.

109. CpaBHEHHE KHCIOTHO-OCHOBHBIX U OKHCIUTEIbHO-BOCCTAHOBUTEJIBHBIX CBONCTB OJAHOTUITHBIX
COEIMHEHUH MBIIIbAKA, CYPbMbI M1 BUCMYTA.

110.  OxwucnutenbHble cBOWCTBa coeaquHenui BucmyTa(V).

111. IlpumeHeHHe MBIIIBAKA, CYpbMbI, BHUCMyTa M HUX COeAUMHEHUH. ToKcHYecKoe AeicTBHE
COeJIMHE- HUH MBbIlbsiKa. PopMa TEKYIEro KOHTPOJIS: OIPOC, TPOBEPKA HABBIKOB PELICHMS 3a/1a4.

112. OOmas xapakTepucTHKa aTOMOB 3JIEMEHTOB TPYIINBI YIIIEPOIa, XapaKTepHbIE CTETICHU OKHCIIe-
HUs. Yriepoa. AJuoTponHbele Moaupukanmu. PacmpocTpaHeHHOCTh B mpHpoje. XHUMHUYECKHE
CBOIi- CTBa yriiepoja.

113.  Kapbunsl. [Tonydenue u ¢pusnko-xumuyeckue cBoiictsa. CoeMHEHUs yrieposa.

114. Kpemnwuii. Haxoxaenue B mpupoe. [lonydenne u pu3nko-xuMudecKre CBOMCTBA KPEMHHSL.

115. TI'epmanuii, onoBo, cBuHel. Pacnipoctpanennocts B npupone. [Ipocteie Beniectsa. Ilomyuenue
1 GU3NKO-XUMHUYECKHE CBOMCTBA.

116. VYraekucnsiii ra3. Ctpoenue Mosiekyisl. [lomyuenne u Gpusnko-xummuueckue cBoicTBa.

117. Kapbonatsl, ux coictBa. Cepoyrinepoa. @ocren. Tuokapbonarsl. [{lnanamuasl. [{uanater
u THormanatel. Kapbamu.

118.  Coemunenus yraepona (II). Oxcun yrinepoaa (II). Ctpoenne monexysst (metoast MO u BC).
[Toryuyenue u PU3NKO-XUMUYECKUE CBOMCTBA.

119. Hwmanun Bogopoaa, IHaHOBOJIOPOIHAS KHCIOTa (CHHMIIBHAS KucnoTa). [lomydyenue u pusuxo-
XxuMHu4deckue cBorctra. [{uan. [I[pumMeHeHrne npocThIX BEMECTB M COEAMHEHUN YIIepoa.

120. Cumuumpasl. Kapoun xpemuus. ['anorenuas! kpemuus. I'ekcadTopokpeMHUEBas KUCIIOTa, €€
COJIH.



121.  Cunansl. CTpoeHue, noiayyeHue U cBoiicTBa. CpaBHEHHE CBOWMCTB CHIJIAHOB M IPEJENIbHBIX
yTiie- BOAOPOIOB.

122.  Kucnopoausle coequnenus kpemuusi. Oxeup kpemuus (IV). Kpemuuebie kucnotsl. CoiicTBa
KPEMHUEBBIX KUCIOT. CUiIHMKaresb, MOJIy4YeHUEe U IPUMEHEHUE.

123.  Cumukarel. Oxcupn kpemuus(ll), momydenme um cBoiictBa. [IpuMeHeHHME KpEeMHHS M €ro
coequHe- HUH.

124. Tmapunbl TepMaHus, 0JIOBa, CBHHIIA M UX CBOMCTBAa. AM(]OTEpHBIE CBOWCTBAa OJIOBA M CBUHIIA.
Coenunenus repmanus(ll), omosa(Il) u ceunma(ll). Oxcuasl U TUIAPOKCUIBI TEPMaHUs, OJOBa U
CBUHIIA B CTENEHU OKHUCIeHUs (+2), W3MEHEHHE KHUCIOTHO-OCHOBHBIX W OKHCIUTEIbHO-
BOCCTAHOBU- TEJIbHBIX CBOWCTB.

125. Coenunenus repmanus(IV), onoBa(IV) u cBunma(IV). CpaBHuTenpHas XapaKTepUCTHUKA KHC-
JIOTHO-OCHOBHBIX W OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB coeauHeHui repmanus(lV),
onoBa(IV) u ceunna (IV).

126. uoxcuapl repMaHusi, oloBa M CBHUHIA. ['epMmaHarhl, cTaHHaThl W IUTOMOaThl. Cypuk:
CTpOEHHUE, B3aUMOAECHCTBUE € KHUCIOTaMH. CTEepeoXWMHUsI M CBOMCTBAa THAPOKCKOKOMIUIEKCOB
repMaHusi, 0JIOBa U CBUHLA. TeTparajJoreHuibl repMaHusi, 0JI0Ba, CBUHIIA, UX YCTOWYUBOCTD.

127. TanoreHugHBIE KOMIUIEKCHI: CTPOCHHE, YCTOMYMBOCTE. Cynb(UIbI TepMaHHs, 0JIOBA U CBUHIIA:
IIOJTy4Y€HHUE U cBOMCTBA. THOCTAaHHATHI U THOT€PMAaHATHI.

128. IlpunHnmm paboOThI CBUHIIOBOTO akkymyssitopa. [I[puMeHeHne repmaHus, 0J0Ba, CBUHIIA U MX
CO- €JUHECHUI.

129. buonoruyeckas poJib 3JIeMEHTOB 14-if rpymnbl.

130. OO6mas xapakTepUCTHKa aTOMOB 3JIEMEHTOB 3JIEMEHTOB rpynmsl 6opa. bop. Haxoxnenue B
npu- poae. Momudukanuu 6opa. I[lomyduenue O6opa. Pu3NKO-XUMHUUYECKHE CBOMCTBA. buHapHbIe
coeZiHe- HUSl Oopa UX CBOMCTBA, MOJyd4eHUE U CTPYKTYpbl. OKcua, KapOua, HUTPUI, TaTOT€HUIbI
6opa, O0p- HbIE CTEKJIA.

131. TerpadTopobOpHast KUCIIOTA, €€ COIH.

132.  Tmapuner 6opa. Homenknatypa.

133.  ubopan. Ctpoenue monexyisl. [lomyuenne u cBoiictBa nubopana. bopansl, 0coOeHHOCTH
CTPOCHHUSI UX U CTPYKTYPHI (KJI030-, HUJI0-, Ta(hHO-).

134. bopruapunsl, Noay4yeHUE, IPUMEHEHUE U CBOWCTBA.

135. BopHble KUCTOTHI, UX cou. [IpumeHeHne 60pa 1 ero COeTMHEHHIM.

IIpuMepsbl NpakTHYECKHUX 3aJaHMIT

Onpenenuts MOJISIpHBIE Macchl: okcuaa gocdopa (V), a30TUCTON KUCTOTHI, TuaApokcuaa xenesa (I11),
cynbdaTa HATPHUS.

1. Macca 2,24 nra3a (1.y.) paBHa 2,8 r. Uemy paBHa MoJjeKyJisipHas Macca raza? Kakoii 3to raz?

2. Amomunuii Mmaccoit 10,8 T crutaBumm ¢ cepoit Maccoit 2,4 1. BeiuncinTe KOJIu4ecTBO BEIIECTBA
CyJib- (pUaa AMIOMUHUS, KOTOPBIN 00pa3yercs B pe3yJsibTaTe peakluu.

Hammucate ¢popmynst okcumos azota (I, 11, 111, IV, V) u xpoma (11, 111, VI).

4. TIlpu coegunenuu 1,50 r HaTpus ¢ U30bITKOM xJyiopa oOpaszoBanock 3,81 r xjmopuna Hatpus. Haiitu
MOJISIPHYIO MacCy SKBMBAJICHTA HATPHs, €CJIM U3BECTHO, YTO MOJIIPHAs Macca SKBUBAJICHTA XJI0pa
paBHa 35,45 r/Mob.

5. Cxkonbko autpoB CO; (H.y.) Bbaenutcs npu aevictBun uzbeitka HC1 Ha 500 mi 2 H. pacTBOpa

Na,CO3?

6. Omnpenenuts MaccoByto goit0 Mg(NOs3), B pactBope, nosyueHHoMm cmemnBanueM 300 r 10% u
500 r 2% pactBopoB Mg(NO3)».

7. PactBop 9,2 r ifoga B 100 r Mmeranona 3akumnaet npu 65°C, a uncThlii MeTaHOJ KUIUT npu 64,7°C
(Exemanona= 0,84). VI3 cKONBKHX aTOMOB COCTOHUT MOJIEKYJIa ii0ofja B pacTBOpe MeTaHosa?



8. Ilpum kaxoil KOHIIEHTpaluu yKCyCHas Kucjiorta npoauccouuuponana Ha 12%? K, (CH3COOH) =
1,9-10°.

9. Haiitu MOISIPHYIO KOHIIEHTPAIM0 HOHOB H' B pacTBOpe, eciii KOHICHTPANHUS THIPOKCUI-HOHOB
[OH'] B HeMm cocrasiser 7,4-10™", onpenenuts pH. Vkaszats cpeny.

10. Jlns peakuyy BBINOJHUTD ClIEAYOIIKE 3afaHus: a) onpenenuts Tun OBP; 6) metonom 3nexkTpoH-
HOTO (MJIM HOHHO-3JIEKTPOHHOI0) Oananca nogo0parh K03(pPHUIHEHTH B ypaBHEHUH peaKInU, yKa-
3aB OKHCJIUTEIb U BOCCTAHOBUTEIIb.

K>Cr,07 + HJ + H2SO4 — Cra(SO04)3 + J2 + K2SO4 + H,O

11. BerauciauThs moTeHIHAN cepeOpsTHOTO JIEKTPOa B pacTBOPE, COAEPIKAIIEM HOHBI cepedpa ¢ KOH-
tenTpanuei 6-10" mons/m.

12. Paccunraiite 9/1C 3meMeHTa, COCTaBIEHHOTO U3 IMHKOBOW M BUCMYTOBOH IIJIACTUHOK, ITOTPYKEH-
HBIX cOOTBETCTBEHHO B 0,1 M pacTtBOp HUTpaT MHKa U 2 M pacTBOp HUTpaTa BucMyTa. Hanumure
YPaBHEHHE IEKTPOAHBIX IPOLIECCOB, IPOTEKAIOIUX IPU PAOOTE IJIEMEHTA.

13. Boruncanre o0beM XJ10pa, BBIJICIEHHOTO MIPU JIEKTPOIIN3E XJIOpHIa HATpHs TOKOM cuioi 10 A B
teyenue 0,5 4. 3anummTe cxemy Iporecca 3JIeKTPoJIn3a BOJHOIO PaCTBOPA XJIOpUIa HATPHS.
14. OcyiiecTBUTEe CleQylOIIKUe TMpeBpamieHus (B cliydae HEOOXOAUMOCTH YKaXKHUTE YCJIOBUSA

NpOTEeKaHUs peakuuit B oouem Buze (t, P):

I — KIO3; — K3H»2IO6 — KI — I

H,SeO, b—>5¢0;
BaSO, —> BaS — CuS = A 4><

15. B—> ZnS0O,
Ocyuiennslii 1 ounieHHbIH 0T CO2 Bo3ayx oO0bemoMm 100 1 (H. y.) IPOMYCTHIIM Yepe3 030HATop,
npu 3ToM 8 % KHcIopoia MpeBpaTuiock B 030H. [lomydeHHbIi ra3 nponycTHIn 4epe3 pacTBOp HO-
muna xkanust. Kakas macca nona obpazoBanack? Kakoit 06bem xitopa (H. y.) moTpedyercs ams mpe-
BpaiueHus storo Hoxa B HIO3?

16. O6pa3zer; cepedpsHO-ITMHKOBOTO Mpumos Maccout 1,50 r oOpaboTranu a3oTHOM Kuca0TOH. [Ipn
»TOM 00pa3oBasioch 2,81 T cMecu HUTpATOB cepeOpa U LIMHKA. BbrancauTe MaccoBbie JOTIU
METAJIJIOB B MPUIIOE.

17. B nabopatopusix okcup azora (I1) momyuaror aeiicTBUeM a30THOW KUCIOTHI Ha Meb. Kakas macca
Meu B3aumoerictBoBasia ¢ 30%-it HNO3, eciu o6beM BeiaesiBierocss NO coctasui 20 1 ipu
BbIx01e peakiuu 80 %?

18. Kakue o6wvembr 20%-ro KI (p = 1,166) u 30%-ro KNO2 (p = 1,203) HeobxonuMo cmemaTh B
CEpHO- KUCJIOM pacTBOpE, YTOObI MPU B3aUMOJCHCTBUM 3THUX BEIIECTB BBIAEIUIOCH 22,4 1 (H.y.)
okcupa azora (I11)?

3 cemecTp
Teoperuyeckue BONpochl

1. [maronanbHO€ cXOACTBO. [[puuuHBI U caeACTBUA
2. Ilpm kakux YCJIOBHUSIX IIEJTOYHBIE METaIbl B3aUMOJEUCTBYIOT C BOJOPOJIOM, KakKue

COeIMHEHUST 00pa3yIOTCs MPU 3TOM U KaK OHHM B3aMMOJCHCTBYIOT ¢ Bofou? [louemy ruapuibt
HIEJTIOYHBIX METANIOB HA3bIBAIOTCA cosieoOpa3HbIMU? Kak MX Moay4aroT U Kakue CBOMCTBa AJis
HUX Xapak- TEPHBI?



10.

11.

12.

13.

14.

15.
16.
17.

18

19.

I'mapokcuapl METOYHBIX M LIEJIOYHO3EMENBHBIX METAJUIOB. llonmydeHne, 3aKOHOMEPHOCTH U
MIPUYMHBI U3MEHEHHS KHCIOTHO-OCHOBHBIX CBOWCTB.

KommiekcHbie coeMHEHHs 1MIEIOYHBIX U IIEJIOYHO3EMEIBHBIX METaJIOB. brosornyeckas posib
COEAMHEHMH MIETOYHBIX U IEeJIOUHO3EMEIBLHBIX METAJIJIOB

Hanummre >mekTpoHHbIE GOPMYITBI S-3JIEMEHTOB BTOPO# rpymmbl. Kakoit n3 HuX am@oTepeH,
KaKoW paJlMOaKTHUBEH, KAKUE Ha3bIBAIOTCS LIEJIIOYHO-3EMENIBHBIMU 3ileMeHTamMu? Kak u3mens-
IOTCSI XapaKTEPUCTUKH aTOMOB U CBOMCTBA 31eMeHTOB B psiny Be — Mg — Ca — Sr — Ba?

B 4€M COCTOMT CXOACTBO M OTJIMYME LIECIOYHBIX M LIEIIOYHO3EMENBbHBIX MeTaIoB? OTBET WIl-

JIOCTPUPYWUTE YPABHEHUSMU PEAKIIMH.

YeM oTnmyaercss OepWIUIMA M €ro COEJUHEHUS OT €ro aHaJoroB M KakK 3TO OTIUYHE
o0bsicHgeTcss? OTBET WIIIOCTPUPYHTE ypaBHEHUAMU peakuuil. Kak noiydaror 6Gepuiimii u kak
3TOT METaJlJl B3aUMOJIEUCTBYET C KHCIOTaMH, 1enodamu U Boaon? Kakue cBoiicTBa Gepusuius
oOycliaBu- BalOT €ro HCMOJb30BaHUE B AaBUACTPOCHHMM, MAIIMHOCTPOCHHUM M aTOMHBIX
peaxkTopax?

Kak nosyuyaroT MarHui, U Kak 3TOT METaul B3aUMOAEWUCTBYET C KHMCIOTAMH, LIEIOYaMH U
BOJIOM? UeM OTIIMYAETCs €ro COCNMHEHUS OT COCIMHEHUHN ero aHajoro? I’ e mpuMeHstoTCs
MarHuii, ero CIJIaBEI M €r0 COCTUHEHHS ?

B uem mposiBIsSeTCS CXOACTBO XUMHUYECKHMX CBOMCTB Oepwums u amoMuHuA? UYem
00BSACHSAETCS 3TO CXOJ/ICTBO?

Kakue coeqvHeHNs KalbLUs U MarHus IPUMEHSIOTCS B KAYECTBE CTPOUTEIIbHBIX MaTEpUaJIOB U
BXOZAT B UX cocTaB? Yem 0OBIACHAETCS BO3MOXKHOCTh MOJOOHOIO NMPUMEHEHUS! COEIMHEHUMN
KaJIBIUS 1 Mardusa?

Onumute pactpoctpanéHHocts Al, Ga, In, T1 B mpupoae u npuseaure popmyisl Haubosee u3-
BECTHBIX MUHepajoB. Kakoe oTHOlLIEHHE K aJIFOMMHHUIO UMEIOT JIparolieHHble KaMHU PYOUH U
candup?

OxapakTepu3oBaTb OTHOLIEHHME CBUHIA K BO3IYyXy, BoJe, kuciaoraM. llouemy cBuHen He
pacTBo- psercs B pa30aBICHHBIX COJITHOM M CEPHOM KMCIOTaX, XOTS M PACIOJIOXKEH B PSIY
HanpspKeHUM 10 Bogopoaa’?

[IpuBecTu ypaBHEHUS peaklUid, CBUIETEIbCTBYIOIUX 00 aM(POTEPHOCTH TUAPOKCUIOB OEepHI-
JUS U LIMHKA.

HazBatb okcubl repmaHus, 0j0Ba U CBUHLA. Kak M3MEHSAIOTCS KUCIOTHO-OCHOBHBIE CBOMCTBA
ruapokcuioB B psnax Ge(OH), — Pb(OH), u Ge(OH)4 — Pb(OH)4?

KaiiHocummeTpus 2p 371€MEHTOB.

3aBHCUMOCTb PHEPTUU MOHU3ALMH U Paliyca aToMa OT aTOMHOI'O HOMEPA AJIEMEHTOB 13 rpynmsl
3aKOHOMEPHOCTH U MPUUYUHBI U3MEHEHUs (PU3MUECKUX CBOMCTB (IUIOTHOCTb, TEMIIEPATypPhl K-
NIEHUS U MJIaBJIEHUS) DJIEMEHTOB 13 rpymisl

. HonyquI/Ie AJTFIOMUHHUS U ero aHaiaoros. KakoBel POJIM KPpUOJUTa B IIPOLCCCE IMOJTYUCHHUA alll0-

muHuA? Kak ycTpoeH anektponu3ép uid noiaydyeHus antoMuHusa? Kakumu cxeMaMy U peakiu-
SIMH OTTMCBIBAETCSA MPOIIECC IEKTPOIH3a’?

['mapokcu aqroMUHUS CYIECTBYET B BHJIE YETHIPEX COEAMHEHMH: THApaprwjuIUT (rubocur),
Oaifeput, auacnop U 6eMuT. Uem OTIMYAIOTCS 3T COCIUHEHHUsS 110 CBOEMY COCTaBy U CBOMi-
ctBaM? CBekeoCakIEHHBIA TUAPOKCU AIFOMUHUS CO BpEMEHEM U3MEHSET CBOM COCTaB, CTPO-
eHue U cBoiMcTBa. Kak Ha3zpIBaeTCs OJTOT TMpolecC U IOYeMy OH IPOUCXOAUT
camonpou3BoipHO? Kak wM3MeHstoTcs coctaB, crpoeHue U cBoiictBa Al(OH)3 B sToM
npouecce? Kak Biauser tremie- paTypa Ha 3TOT Ipouecc?
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25.
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30.

31.

32.

33.

34.

35.

[TprunHBI 1 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB KUCIOT/THApoKcHIoB B, Al, Ga, In, TI. ITo-
yemy kucioTHbie cBoiicTBa y Ga(OH)s BelpakeHsl cuibHee, yeM y AI(OH)3 1 mouemy ruapok-
CUJI TaJUTHSI HA3BIBAIOT HJCATHHBIM aM(POIUTOM? YKaXKHUTE YpPaBHEHHS COOTBETCTBYIOIIMX
peak- 1uil.

Kakue creneHn OKUCICHHS MPOSBISIOT AJIEMEHTHI MOATPYIIBI TaJUIUS B CBOMX COSTUHEHHSIX ?
Kakas cTernieHb OKHCIICHUST YCTOWYHMBA IS TAJUTUSL U UHIUS, ¥ Kakas — s Tautus? OTBeT wil-
JOCTPUPYUTE MPUMEPAMHU COCTUHEHUN U YPABHEHUSIMH PEAKIIHM.

Kak m3mensiercst ruaponmu3yeMocTs cosiei B paay AL2(SOs)s — Ina(SO4)3 — TIa(SO4)3 — TISO4?
Hamummre ypaBHeHUE ruapoiin3a cyibdara HHINS 1O TIEPBOW CTYIIEHH B MOJICKYJISIPHOM U B
WOHHOM BHJIC.

OObsicHUTE, TIOYEMY TAJUIUN, B OTJIMYHE OT ATFOMHUHUS, B3aUMOJICHCTBYET C BOJOW, XOTS €ro
anekTpoaubiii moteHiman (—0,71 B) meHee oTpumarteneH Mo CpaBHEHHIO C 3JICKTPOIHBIM
noTeH- 1uaioM amomuHusa (—1,66 B). Tlouemy Tamnmmii, B3aMMOJIEHCTBYIOIIMA C BOJOM
aKTHBHEE, YeM aJlFOMUHUH, CO IIEJI0YaMH, B OTJIMYUE OT aJIOMUHUS, B3aUMOJCHCTBYET JIUIIb B
MPUCYTCTBUU OKUCIIUTENS

3aBUCUMOCTh SHEPTUMn WOHM3AIHH, paauyca aToma u OTHOCHUTENbHOM

AJEKTPOOTPULIATEIIBHOCTHA OT ATOMHOI'O HOMEpPA 3JIEMEHTOB 14 rpyIbl

[ToueMy cBUHEL, CTOSAIIMI B PsAly HAIPSKEHUN 10 BOJIOPOA, HE B3aUMOJICUCTBYET C COJISHOM,
OpOMOBOIOPOJIHOM, HOTOBOJOPOAHON M pa30aBICHHON CEPHOM KUCIOTAMH U MOYEMY OH B3au-
MOJIEHCTBYET C KOHIIEHTpHpoBaHHOM (Oosiee 80 %) cepHoil kucnoToi? Hanumure ypaBHeHHE
PEaKuu 1 CTPYKTYpHYI0 (hopmyity oOpa3yromerocsi COeAMHEHUsI CBUHIIA.

IIpn kakux yciroBHsAX I€pMaHHUM, OJOBO M CBHHEI B3aMMOJCHCTBYIOT C KHCIOPOAOM M KaKUe
OKCHJIBI TIPH 3TOM 00pa3yroTcsi? Kakue 3 HUX OTHOCATCS K KUCJIOTHBIM, a Kakue — K ampoTep-
HbIM? IMeroTCs M cpeu HUX OCHOBHBIE OKCHbI? Kakoe npakThueckoe 3Hau€HUE UMEIOT OK-
cuabl ooBa?

Kak u3MeHSI0TCSl OKUCIUTEbHO-BOCCTAHOBUTEINIbHBIE CBOMCTBA coennHenui B psnax Ge(Il) —
Pb (II) u Ge(1V) — Pb(IV)?

Kakoe mpakTudeckoe 3HadeHre uMeroT okcuapl cBuHIa PbO, PbO2, PboO3, Pb3O4 1 kak ux mo-
ayqaror? K xakomy kiaccy coenunenuii ornocstcest PbOs u Pb304? Kak B TexHuKe Ha3bIBaroOT
PbO, PbO; u Pb304?

Hanummre ypaBHEHHs peakuuil MONXy4YeHUS U TUAPOJIM3a XJIOPUAOB OJIOBA M OOBSCHUTE,
[IOYEMY OJIMH M3 HUX OTHOCAT K COJSIM, a Apyrod — K rajoreHanrujapuznam. [louemy npu
[PUTOTOBJICHUH BOJHBIX PAcCTBOPOB XJIOPUIOB OJIOBa K BOJIE 00s3aTENIbHO J00aBiseTcs
COJISIHAs KucaoTa?

OnumuTe moxydeHue U CBOWCTBA CyIb(pHUI0OB ojoBa. Kakoe M3 3TUX COEAMHEHHWHA W MOYeMy
Ha3bIBACTCS «CycaIbHOE 30J10TO»? Kak MOKHO pa3aenuth cMech cyiabdumaoB SnS u SnS,?

B kakux MuHepanax coIep)KHUTCS THUTAH U Kak ero noiydaror? Yem o0yclIoBlIeHbl TPYIHOCTH
€ro IMOoJyYeHHUs B YUCTOM BHJIE?

Onumure nojydyeHUue TUTAaHA BBICOKOM UMCTOTHI MOAMIHBIM MeTonoM. Kakoe oTHoOlieHHE K
ATOMY METOAY UMEIOT METOJ JIETYYUX COeIMHEHUIN U METO/ TPAHCTIOPTHBIX PeaKIfii?

Kak MOXHO MOJY4YUTh TUTAHOBYIO KHCIOTY M3 TUTaHaTa HATpHs, U3 TETpaxyopuja TUTaHa?
Ka- kumu cBoiictBamu o6siamaer 3To coequHenue? Yem oOBSICHSAETCS pa3HUIIA B XUMUYECKHX
CBOI1- CTBax CBEXKEIPUTOTOBIEHHONW TUTAHOBOM KUCIIOTHI U TIOCIE €€ XpaHEeHUs?

Kakoe cTpoenue umeer terpaxiopusa tutaHa? K kakoMy Kiaccy COEIMHEHUH OH OTHOCUTCS?
[Touemy 3TO BemiecTBO NMPUMEHSIOT Ha (joTe B KauecTBe oOpa3oBaTelisi JbIMOBOM 3aBechl?
Hanummre ypaBHenue peakuuu nonyuenus TiCly u3 okcuna turana (IV)

Kak nonmydaroT MeTalmmyeckuii MUPKOHUN U3 IPUPOAHBIX coequHeHni? Kakumu cBoiicTBaMu
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o0nasaer 3TOT METaul U KakoBo ero npumMeHeHue? C Kakol LEIbI0 IUPKOHUN BBOJUTCS B
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CIUIaBbl HAa OCHOBE MAarHus, aJIOMUHUS U >kene3a? ['ne mpumeHstoTrcs KapOuj LHUPKOHUS U
okcua nupkonus (IV)?

Kak m3menstorcs cBoiictBa okcuaioB B psnax: a) VO — V203 — VO, — V,0s; 6) V205 — NbyOs —
TaxOs? OTBET MIUTFOCTPUPOBATH YPABHEHUSAMU PEAKIIUM.

YeM 0OBSCHSETCS HUCKIIOYUTEIBHO BBICOKAs YCTOMUMBOCTH HHOOHMS M TaHTajla K JIEHCTBUIO
kuc- 70T? C KakoW CMECBhH0 KHCIOT B3aWMOJCHCTBYIOT 3TH METAUIbl M KakoBa pOJIb
KOMITOHEHTOB TOM CMECH B peakiusax? Hanummure ypaBHEHUs 9TUX PEAKIUH.

Kakue paBHOBECHS M 4e€M OHHU OOYCIIOBJIEHBI CYLIECTBYIOT B BOJHOM pacTBOPE BAaHAIATOB.
Hamu- mmTe B MOoHHON (popMe ypaBHEHHs peakivil, MPOUCXOAALINX MPU MOCIEA0BATEILHOM
no6agie- HAU K pactBopy NazVOs cepHOM KUCTOTHI. (JeKiusi, TPeThIKOB)

BoccranoBneHune coelMHEHUI BaHAAMs: BOCCTAHOBJIEHUE IIMHKOM, H30MpaTeIbHOE BOCCTAHOB-
JIEHHE B KUCIIOH U HIENIOYHOM cpefie. (JIEKIIHs, OMBITHI OTKPHITOTO 00pa30BaHus)

[Touemy B psagy Cr — Mo — W: a) IJIOTHOCTh METAJUIOB YBEIMUMBAETCs; 0) TemrepaTypa IUiaB-
JICHUsI BO3pAcTaeT; B) BOCCTAHOBUTENIbHbIE CBOMCTBAa YMEHBIIAIOTCS: TI') pPaJUyChl aTOMOB
MOJINO- JIeHa U BOJIb()paMa OueHb OJIU3KHU?

PaBHOBecHs B pacTBOpax Xxpomaros. Biusuue nonos Ba*', Ag’, Pb*" Ha cMelienne paBHOBeCHs
2CrO4*+ 2H+= Cr,07*+ H,0. C mOMOIIBI0 KAKOr0 PeareHTa MOKHO OCAIUTh BECTh XPOM H3
pacTBopa GMXpoMaroB. [IpUYMHBI MEHBIIEro pa3Ho0Opasus xumuueckux (opm g Cr' mo
cpaBHeHHI0 ¢ V™ (nekius, TpeThkoB).

IIpoueccel rupponmsa coneii Cr’’. Uro mpensrcrtByer ruaponmsy cojieil xpoma Cr'' ¢
AHUOHAMU CWJIBHBIX KHCIOT. (JIeKIHs, TpeThIKOB).

CMech KakuX peareHTOB HAa3bIBA€TCS XPOMOBOWM CMECBHIO, KaK OHA TOTOBHUTCS M ISl Y€ro
npume- HsieTcsi? Kakoe BelecTBO Ha3bIBAETCS XPOMIIMKOM M KaKO€ OTHOILIEHHWE OHO UMEET K
XPOMOBOM cMecH?

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA COETUHEHUM XpoMa, B Ka4eCTBE JJOKa3aTEe/IbCTB
IIPUBEIUTE YpaBHEHMS peakuuil. BiousHue pH.

[Tonumepu3aryst MOTUOIATOB U BOJIb(pamMaToB MpH MOAKUCICHUN PACTBOPA.
[ereponiomucoenunenus W, Mo °: Auvonsl Kerruna, Aurons! Jloycona, AHMOHBI AHIEpCOHA
(JIlexkuuu, OTKpBITOE 00pa3oBanue, TpeThIKOB)

. MonubneHoBbsle cMHU U BoOJb(pamoBble OpoH3bl. BapuaHtel ¢opMyll coeluHEHU, cTEeeHU

OKHCJIEHUS] METAJIJIOB, IPUMEHEHHUE.
Onummre (Qu3nueckre CBOMCTBa MapraHiia, TEXHEUHUs M peHus (IPUUYMHBI H3MEHEHHS
TeMIepa- Typ KUIEHMs U IUIaBJICHUS), MOJIOXKEHHUE B Ay HANpPSIKEHWH, B3aUMOAEHCTBHUE C
KHCJIOPOJIOM, BOJOPOAOM, TaJOr€HaMH, BOJOM, KUCIOTaMM H uiesnodamu. [Ipusenure
YPaBHEHHUS peaKLUil.

Pacnpoctpanenue B npupoje u noinyuenre Mn, Tc, Re.

[ToueMy nepMaHraHar Kajuus ILIMPOKO UCIOJIb3YyeTCs B KauecTBe okuciaurens? Kakue BHenHue
IIPU3HAKU CBUICTEIBCTBYIOT O INPOTEKAHUU OKUCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEaKLUN C
yua- ctueM KMnO4 B pasueix cpemax? Kak Biuser cpena pacTBOpa Ha OKUCIMTENILHEIE
cBoiictBa KMnO4? OTBET MILTIOCTPUPYITE YPaBHEHUSIMHU PEAKIIMIA.

[ToueMy pacTBOp mepMaHraHatra Kajius XpaHAT B TEMHOM nocyae? UTo MpoucXoauT ¢ HUM B
MOJIKMCIIEHHOM PacTBOpPE MpH JAJIUTENbHOM XpaHeHun? Hanumure ypaBHeHUE peakiny.

B ueM mposBIsETCs CXOACTBO CBOWCTBO CBOMCTB Mn®" m Mg**, 0TBET NOATBEPANTE YPABHEHHU-
AMHU peakiuil. B uem npuumnHa 3Toro cxoxacraa’?

Hanummnre ypaBHeHHs peaklMid peHUs U TEXHELHs C KUCIOPOJOM M a30THOM KHUCIIOTOM U yKa-
JKUTE YCIIOBUA UX NpoBeAeHU. [lJig cpaBHEHUs IPUBEIUTE YpaBHEHUs peakuuid Mapranua ¢ O
u HNOs 1 o0ObsicHUTE, TOYEMy OTJIMYAIOTCS IPOAYKTHI 3TUX PEAKLINH.

OObsicHUTE, TI0OYEMY paAcTBOp XJopHaa Kobambra >° HMeeT pPO30BYIO OKpacKy, a IpHu
n00aBJIeHUHN K HEMY PacTBOpa COJITHOW KUCIIOTHI, IIBET pacTBOpa MeHseTcs. UTO MpOUCXOIuT,
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€CJIM TOACY- MIKUTh OyMary, Ha KOTOpPOM CHellaHa HaAMKNCh PACTBOPOM XJIOpHJa KoOayibTa?
ITouemy Hagnuch
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o0ec1BEUMBAETCS MPU MOCIENYIOIIEM OXJaxaeHuu? OTBET MOATBEPAUTE YPABHEHUSIMU pEaK-
1005178

55. [lony4deHue u pa3ziesieHUe IUIaTUHOBBIX METAJUIOB.

56. Ha xakoMm CBOMCTBE IUIATHUHBI OCHOBAHO €€ MPUMEHEHWE ISl M3TOTOBJIEHUS BOIAOPOJHOIO
auiek- Tpoga? ONUIINTE YCTPOMCTBO U HA3HAYEHUE ITOTO NIEKTPOaA.

57. O6bsacHUTE, TOYeMy cepedpo He B3aMMOJIECHCTBYET C pa30aBI€HHON CEPHOM U COJITHOW KHUCIIO-
TaMH, HO B3aUMOJEHUCTBYET C HOJAOBOJIOPOAHON U CEPOBOJOPOJHON KUCIOTAMHM, a TaK¥KE C CO-
JITHOM, €CJIi B HEHl cofiepKaTcsl HIMaHU-UOHBI (JIEKIUH, TPeThIKOB)

58. Kakoe oTHomIeHHE K 30J0Ty UMEIOT: a) cycalbHOE 30J0T0; 0) BOeHHBIH ropoaok (¢dopt) Hoke
B CHIA; B) opranusauusa l'oxpan B Poccum; r) 3omoroe ceuenue; n) mMacca 112 kr; e)
MEXaHH4Ye- CKOE YCTPOICTBO Opaeca; ) TpoWcKas yHUMsA; 3) poccuiickuil xumuk [LP.
barparunon?

59. Kak nmonyunts ruapoxcua meau (I1)? MoxkHO i 1711 TOTO UCIIOJIB30BaTh: a) PacTBOP aMMHU-
aka, 0) pactBop NaOH? B uem pactBopsiercst ruapokcus meau(1l)? MoxHo i st 3Toro uc-
MOJIB30BaTh: a) PACTBOP aMMHaKka, 0) KOHIEeHTpUpoBaHHBINA pacTBOp NaOH, B) pacTBop coJsi-
Hoi kucaotel? IlposBiuser mu Cu(OH)2 amdotepHbie cBoiictBa? Hammmmre ypaBHEHHS
COOT- BETCTBYIOIIUX PEAKIIHIA.

60. OnumuTe XUMUYECKHE MPOIECcChl KilacCuueckol ororpaduu, OCHOBaHHOW Ha UCIOJIH30BA-
HHUM OJIHOT'O U3 TaJIOTeHUJI0B cepedpa. UTo MpoucxoanuT B MOMEHT HKC-NO3ULNH, TIPU TPOsIBIIE-
HUH U TIpY 3aKperieHnu ¢pororpadudeckoro nzoodpaxenus? Yem oTIN4al0TCs HETaTUBHBIE
n300pakeHMsl OT MO3UTUBHBIX ?

61. C xakuM 13 aKTUHOMIOB CBSA3aHbl TAKME BaXKHbBIE 3TAIIbl PA3BUTHS HAYKU U TEXHUKU KaK OT-
KPBITHE PAZIMOAKTUBHOCTH, CO3JAHNE AaTOMHOIO OPYKHsI 1 OCBOEHHE aTOMHOW DHEPIUU I
MUPHBIX LIeJei? B kakoM BHUJIE 3TOT 3JIEMEHT HAXOAUTCS B IPUPOJIE, U KaK €ro MOIyqaroT B
METAJUINYECKOM BUIIE?

62. ITonydyenue u pazueneHue f-ameMeHToB

IIpyrMepsl NPAKTUYECKUX 3aJaHUN
1. TIpu 298 K npoussenenue pacrBopumoctu AgrCrO4 paBuo 4,7x 10—-12. Onpenenutb, CKOIBKO

r Ag>CrO4 MoxHO pacTBOpUTH B 130 11 BOABI MpU 3TOM TeMmepaType.

2. DHeprus pacuieruieHus KpucTaumueckum moieM st komrwiekca [Fe(H.0)]2+ paBra 120
k/x/Monb.  BeruucnuTe mnpennonaraeMyro JUIMHY BOJHBI TOTJIOIIEHHS, COOTBETCTBYIOIIYIO
BO30YK- JICHUIO AJIEKTPOHA C HIDKHETO Ha BEPXHUH dHEpreTHuecKuii ypoBeHs d-opouraneii. byner
JM JaH- HBIH KOMIUIEKC TOIJoOmaTh H3My4yeHHe B BUIAMMON ob0nacTu coekTpa? YKaxuTe
pacripesieieHue dJIEKTPOHOB Ha PACHICTIIICHHBIX d-OpOHTaIsIX HEHTPAIILHOTO aTOMa U PacCUUTaNTe
3 PEKTUBHBII MATHUTHBIA MOMEHT.

3. MonspHas KOHLEHTpalys SKBUBAJICHTa JUXpoMara Kajius B pactBope paBHa 0,1 moub ak/11. Kakoit
o0beM 3TOro pactBopa mnorpeOyercss ais Bbaenenus Homa u3 100 ma 1 M pactBopa KI,
MOJIKUCIICH- HOT'O CEPHOM KUCIOTOM?

4. OcyuiecTBUTE CleAYIONINE TPEBPALICHUS:

Ti — TiOz — KzTiO3 — HzTiO3 — TiOSO4 — Tiz(SO4)3

Pb — Pb(CH3COO)2 — Pb(OH)2 — Na4[Pb(OH)6] — Pb(NO3)2 — PbS — PbSO4 — Pb(HS04)2

— Pb

5. Ucnonp3ysa auarpammsl Jlatumepa st coenunenuit Cl, Br, I, noctpoiite auarpammsl @pocra npu
pH=0 (1a ognom rpaduxe).

CornocTaBbTe OKHCIUTEIBHYIO CITOCOOHOCTH KrcsioT HOO nu HO0s.

XapakTepHsbl Jiu peakuuu gucnponopuuonuposanus Cla, Bro, 1> B kucnoii cpene?

-_ + 18 A4 -+ 14 4
ﬁﬁ-o_lﬁ_m_) Br_) BrO — HBrO _+_1,0_6_) Br-
QO —— D (0 — NP0 — S HOO — P 5O, o
A Sa e m Mg
4 3 2 2 2
HIO —— 9 10—+ 5,0 1 _#,]

12



3

-1

35

05

13



Tunosbie BONpPOCHI (321aHUSI) K IK3aMEHY:

2 cemecTtp
1. Knaccudukanus, 0CHOBbl HOMEHKJIaTypbl HEOPraHMYECKUX BEIIECTB, KOOPIMHAIIMOHHBIX CO-

equHeHud. Bakselline NpenCcTaBUTENM  MHUHEPAIBHBIX  KHUCIOT, OCHOBaHMM, coned. Hx
HOMEHKJIaTypa.

2. DJEeKTpOHHAs TeOpUsl aTOMOB U MOJIEKYJI. DJIEKTPOHHAsSI CTPYKTypa aTOMOB B 3aBUCUMOCTH OT
nosioxkeHus B mnepuoaunyeckoit cucreme .M. Mengeneesa (I1.C.). Ctpykrypa s-, p-, d-31€MEHTOB.
[Ipo- rHO3MpoBaHME HX CBOWCTB Ha OCHOBE IIOJIOKEHHS B INEPUOJUYECKON CHUCTEME 3JIEMEHTOB.
KBantoBanue sHeprum 3JIEeKTpOHOB. Xapakrtepuctuka rpynn u nepuonoB IIC. Ocobennocru
JIEKTPOHHON KOH(UTY- paliiy NepexOoaHbIX METAJJIOB.

3. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA, CIIOCOOHOCTh K KOMILIEKCOOOpa30BaHMUIO,
WOHU- 3amust s-, p- M d-anemeHTOB. I[IpuMepbl OKUCIHUTENBHO-BOCCTAHOBUTENIBHBIX —pPEaKLUi
HEOPraHUYECKUX M OpPraHMYeCKHX COequHEeHH. MeToqoM 3IeKTpoHHOro OajaHca mogo0paTh
CTEXHOMETPUUECKUE KO3~ PUIIMEHTHI peaKIuHy.

4. OCHOBBI TEOPHUH MOJEKYJISPHBIX OpOUTanel M TEOPUH HAINpPaBICHHBIX BaJIEHTHOCTEH
(rubpunu- 3amum). Ilpupona koBajeHTHBIX cBsizeil B Mojekyinax sneMmeHToB | u II mepuonos IIC.
DneKkTpoHHas CTpyKTypa monekyin: Fz ; Oz ; Ha ; N2 B TepMuHax T€OpuM MOJEKYJISAPHBIX OpOMTANEH

(MO JIKAO) v teopun rubpuu3anyu.
5. OJNEeKTpOHHAsl TEOpUs CTPOeHHs MoJieKys. KoBaJieHTHbIE MOJISIPHBIE M HEMOJSIPHBIE CBS3H.
Onu- CaHuE IEKTPOHHON M MPOCTPAHCTBEHHOM cTpykTypbl Mosekyn CHy, CoHs, N2, NH3, H,0, CO,

H>S B repmunax Teopun HanpaBieHHBIX BAJIEHTHOCTEH (THOPUIM3AIINN).
6. ITonsiTHE O TOHOPHO-AKLENITOPHBIX U BaH-/I€P-BAAIbCOBBIX B3aUMOJECHCTBUSAX.
7. Bseoenue 6 xumuto 2nemenmos. (OCHOBHBIE TPUHIUIBI KIACCH(PHUKAINN XUMHUYECKUX
anementoB no J.M. MenneneeBy. s-, p-, d-, f-anementsl. IlonoxkeHue >1€MEHTOB - METaNIOB U
HeMeTaysioB - B [lepuonnyeckoil cucreMe. OCHOBHbBIE XapaKTEPUCTUKH METAJUIOB U HEMETAJJIOB, UX
paznuuue no (u- 3MYECKUM U XMMHUYECKUM CBOWCTBAM U THIIaM XUMHUYECKOM CBA3H.
8. PacnipocTpan€HHOCTH 371€EMEHTOB B npupoje. PaccessHuble u peakue sneMeHTsl. CBs3b pacipo-
CTpaHEHUs U PACIPEAEICHUS XUMUYECKUX IEMEHTOB B IIPUPOJIE C MEPUOIUUECKON CUCTEMOM U CTPO-
eHue atoma. M30TonHbIN cocTas 351eMeHTOB. Kitapku.

CoBpeMeHHbIE KOMIIO3ULIMOHHBIE MaTepralibl. [ [puHIMIEI TOTYYeHNs IPOCTBIX BEIIECTB — ME-
TaJJIOB U HEMETAJJIOB — U3 IPUPOJIHBIX COETUHEHUH.
9. Xumus komniexchovix coeounenui. OOIINUE CBENEHNS 0 KOMIUIEKCHBIX coequHEHUAX. KoMIuiek-
cooOpa3oBarenb, JUTaH/bl, KOOPAUHAIIMOHHOE YHCJIO, JEHTATHOCTh M aMOWJEHTATHOCTH JINTaHJIOB,
BHYTPEHHSS U BHEWIH:A cdepa KOMIUIEKCHOTO coequHenus. Knaccudukanus kommuiekcoB. M3omepus
KOMIUIEKCHBIX COEAMHEHNH. XUMHUYEecKas CBSA3b B KOMIUIEKCHBIX coeAMHEHUAX. KBaHTOBO-MexaHuye-
CKHE€ METOJIbl TPAKTOBKH IIPUPOABI XMMUUYECKOH CBS3HM B KOMIUIEKCHBIX coeAMHEHUAX. [lonaTne o Teo-
pun kpucramndeckoro nois. Teopus kpuctammueckoro noist (TKII). O6bsicHeHne ycToMYnBOCTH
KomIuiekcoB. Pacierienue d-opOuTaneil LeHTpanbHOro aToMa B KPUCTAIIMYECKOM MOJIe OKTajIpuye-
CKOT0, TETPa’IpUueCKOro, TeTparoHaIbHO-OMMUPAMUAATIBHOTO U KBaJPaTHOT0 KoMIulekcoB. Husko- u
BBICOKOCIIMHOBBIE ~ KOMIUIEKCHI. CBf3p DHEPIMM  pAcIEIUIEHHs C OKPAcCKOW  KOMIUIEKCa,
CHEKTPOXUMMUE- CKUH psAJ JUraHaoB. DHeprus crabunusauuu kpuctaumueckoro noms (DCKII).
Pacuer OCKII ans ok- TadApUUECKUX M TeTpasApuueckux KomriekcoB. ITonarue o6 sdpdexre SHa-
Temnnepa. [Ipumenenne me- Toga MO K KOOPAWHALMOHHBIM COEIUHEHUSM - TEOPUsI TIOJISI JIUTAHIOB
(TTLJI). IMoctpoenue snepreTu- yeckux auarpamMm MO ais OKTa3ApuYecKuX KOMILJIEKCOB 0e3 yuera U
C YYETOM U T-nepeKpbiBaHUsA. CpaBHEHHE Pa3JIMUYHBIX METOJOB ONUCAHUS CTPOCHMS KOMILIEKCHBIX
COCTMHEHU.

Crnexrpoxumudeckuii paa. OObsICHEHHE MarHUTHBIX CBOMCTB U AJIEKTPOHHBIX CIIEKTPOB TOTJIO-
LIEHUs1 KOMITJIEKCHBIX coeMHeHuI. OO0pa3oBaHUEe CUTMa- U MHU-CBA3EH B KOMIUIEKCHBIX CO€AMHEHUSX.

PaBHOBecusi B pacTBOpax KOMIUIEKCHBIX coenuHeHHd. KoHCTaHThI 0Opa3oBaHUs - MOJHAS U
CTy- IICHYAThIC; BBIYMCICHUE ITUX BEJIMYUH C MCIOJIb30BAHUEM CIIPABOYHBIX JAHHBIX IO BEJIUYHHAM
CTaH- JTApTHBIX W3MeHeHWH sHeprum ['nbb6ca. Peakuum ¢ ydacTueM KOMIUIEKCHBIX COEIUHEHUH.
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XenatHblil 3pPexT, 3aKOHOMEPHOCTh TPAHCBIUSHUSL.
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10. OxucnumenvHo-eoccmanogumenvHuvle npoyeccyl 8 Heopeanuyeckou xumuu. CTeneHb OKUCICHUS.
Baxneiilye OKUCIUTENN U BOCCTAaHOBUTENU. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA JIEMEH-
TOB W HX COCIAMHEHWH U mepuoanyeckuii 3akoH. Krnaccudukanms peakuuii oKucieHUs-
BoccTaHOBJIEHUS. (COCTaBJIEHHE YpPaBHEHUW pEAKUUN OKUCIEHUSA-BOCCTAaHOBJICHMS. BiusHue
TEMIIEPATypbl, KOHIIEHTPA- IIUM PEareHTOB, WX MPUPOJIbI, CPEIbl U IPYTHX YCIOBHH Ha TIyOWHY H
HallpaBJI€HUE NPOTEKaHUS OKHUC- JINTEIbHO-BOCCTAHOBUTENBHBIX MPOLECCOB. OKUCIUTEIBHO-
BOCCTAHOBUTENIBbHBIH JKBUBaNEHT. [loHS- THEe 00 OSIeKTPOAHBIX moTeHIuanax. CraHmapTHBIE
anekTpoanble noteHuuansl, J.J[.C. OKHUCIUTENbHO- BOCCTAHOBUTEJIBHOW PEAKLHUH. JIEKTPOJIU3.
Koppo3us. Beluucienne CTaHAapTHOTO UW3MEHEHHWsT JHEp- ruu [ ubbca  OKUCIHTETHHO-
BOCCTAHOBUTEJBHBIX PEAKLUU HAa OCHOBE JAaHHBIX 3.1.C. Jlnarpammel JlaTu- Mepa u uxX npuUMeHEHUE
JUIsL  TIPOTHO3UPOBAHMS  MPOLIECCOB  JTUCHPONOPIMOHUPOBAHUS UM CONPOMNOPIUO- HHUPOBAHUSA.
Huarpammbsl @pocta u ux npumenenue. uarpammsl [Iyp0s u ux npuMeHeHue Juis orpe- AeNeHUs
IPaHUI] YCTOMYMBOCTH OKHCIUTEIbHO-BOCCTAHOBUTEIIHBIX COCTOSIHUN BEILIECTB.

11. Xumua eodopooa. Uctopuueckue cenenus. Haxoxnenue B npupoe. Ilonoxenue Bogopoaa B me-
puoandeckoit cucteme. OCOOEHHOCTH CTpOeHHUs aroMa Bojopoaa. M3oromsr Bomopona. CrocoObl
Nnoyy- 4YeHus Bojaopoja. Puznueckue CBOMCTBA BOAOPOAA. AJUIOTPONHS BOAOPOJA: OPTO- M
MapaBoAOpOAbl. ATOMapHbIi BOJOPOJA. XUMHUYECKHE CBOMCTBAa BoJopoaa. Bomopon kak
BoccTaHoBuTeNb. [IpuMmenenne Bogopoaa. Bogopon - TommuBo Oymymiero. OKUCIUTENbHBIE CBOMCTBA
Bogopoaa. OCHOBHbIE BUIBI TH/I- pUIOB. [IpuMeHenne Bogopoaa.

12. Bopa. Bona B mpupoae. M3oronHsiid coctaB Boabl. Pu3nueckue CBOMCTBAa BOJbI. AHOMaIUU
(hu3u- yeckux cBOMCTB BOJBI. CTpoeHHE MOJIEKYJ BOJABL. [10JISIpHOCTH MOJIEKYJIBI BOABI. AccOoIraIus
MOJIEKYJI BOJIbl. XMMHYECKHUE CBOMCTBA BOJABL. TsKkernas Boja.

13. Onemenmur 17-1 epynnot Ilepuoouuecxoui cucmemst /[. 1. Menoeneesa. Ob1mas xapakTepuCcTHKa
aTOMOB 3JIEMEHTOB. XapaKTepHble CcTerneHu okucieHus. CTpoeHHe JIBYXaTOMHBIX MOJEKYII.
W3mMeHeHne XMMHYECKOM AaKTUBHOCTH B PsAy JBYXaTOMHBIX MOJIEKYJ TaJOreHOB. BimsHue
MEKMOJIEKYJISIPHOTO B3aUMO/ICHCTBUS HA arperaTHOE COCTOSTHUE TaJIOT€HOB.

®d1op. PacmpocrpanenHocts B mpupoae. Ilpocroe BemectBo. Ilomyuenue, dusuko-
xumudeckne cBoiictBa. Coexaunenust ¢propa (-1). @ropoBogopon u GTopoBogOpoaHAs (TIIABUKOBAS)
kuciota. [lony- yenne u puzuKo-xuMudeckue cpoiictBa. OTopuasl u ruapodTopunsl. [IpumMenenue
¢dropa u ero coenu- HeHunil. Okcun dpropa (1), ero momydenue.

Xaop. PacnpoctpanenHocts B mnpupozae. Ilpocroe BemectBo. Ilonydenwe xmopa B
MPOMBIIIJIEH- HOCTM U B jaboparopuu.  Pusznuko-xuMHyeckue  cBoilctBa.  Peakuuu
nucnponopionnpoBanusa. Coenu- HeHus xiopa (-1). XiopoBogopoa U XJIOpOBOIOPOAHAS (COsTHAs)
kuciora. IlomydeHue B MPOMBINUICH- HOCTH W B J1abopatopuu. DU3HKO-XMMHYECKHE CBOMCTBA.
Coemunenus xmopa (I). Hutpung wm oxcua. XmopHoBaructas kucinora. [lomydenwe u (usmko-
xumudeckue cBoicTBa. JKaBeneBas Boja. Okuciu- TenbHbIE CBoMcTBa coemuHeHuid xiopa (I).
XnopHas usBecth. [lomydenne u xumuueckue cBoictBa. Co- emmnenus xmiopa (III). Xmopucras
kucnora. Xnopursl. Coenunenust xiopa (V). XnopHoBaTasi KUciIoTa. XjopaTsl. beprosieroBa cosb.
[lonyuenne n xumuueckue cpoictBa. Oxcun xyopa (VI) u ero npumene- Hue. CoequHeHHs XJo0pa
(VII). Oxcup xnopa (VII). Xnopnas xucnora. Ilepxiopatel. Ilonyuenue. ®u- 3MKO-XMMHUYECKHE
CBOMCTBA. M3MeHeHre KUCIIOTHBIX U OKUCIUTEIbHBIX CBOMCTB B psARy KHCIOpOACOo- ACPAKAIMUX KUCIOT
XJ0pa ¥ OKHUCIMTENbHBIX CBOMCTB B pamy ClO- - ClOy” ClOs™ - ClO4". Ilpumenenue xjopa M €ro
COCTMHEHUH.

Bpom, uoa, acrar. Pactipoctpanennocts B nipupoje. [Ipocteie BemectBa. [lonyuenue B mpo-
MBIIIJICHHOCTH U B Tabopartopun. Pu3nko-xuMudeckue cBoiictea. Coennenus Opoma, uojaa, acrara (-
1). T'anoreHoBOAOPOIbI U MX BOJHBIC PAcTBOPHI. CIIOCOOBI MOTYYCHHS TAIOT€HOBOI0OPOA0B. Du3mKo-
XUMUYECKHE CBOMCTBA. 3aKOHOMEPHOCTHM HM3MEHEHMS CBOMCTB B psy TaJOr€HOBOJOPOJIOB M HX
BoAHBIX pacTBOpoB. Coenunenus opoma (1), mona (I). Coenunenus 6poma (V), noga (V). CoenuHeHus
opoma (VII), moma (VII). IlpumeHneHrne mpOCTHIX BEIIECTB M COSTUHEHUW AJIEMEHTOB ITOJTPYIIIBI
O6poma. bro- noruueckas pons p-anementoB VII rpymrsl.

14. Onemenmuwr 16-u epynnut Ilepuoouueckoti cucmemst J]. . Menoeneesa. O0mas xapakKTepUCTHKA
ATOMOB 3JIEMEHTOB U IIPOCTHIX BEIIECTB. XapaKTEPHbIE CTENICHU OKUCIICHUSI.
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Kucaopoa. Ctpoenue monekyisl kuciaopona ¢ nosuuuii metogos BC u MO. Ilopsanok, qymHa
¥ PHeprus cBsa3u MoseKysl Oz u monoB O, Oy, O, [lomyuenue Kucnoposa B 1a6opaToOpuu 1 Mpo-
MBIIIJIEHHOCTH.  DU3UMKO-XUMHUYECKHE  CcBoicTBa  kuciaopona.  CoequHeHMs  KUCIOpOJa.
3aKOHOMEPHOCTH U3MEHEHUsl CBOMCTB OKCHUJOB, FMAPOKCUAOB U KHUCIOPOACOAEPKAIIUX KHUCIOT I10
nepuogam u rpynnam [IC. Bona. Ctpoenne Monekyisl Boasl ¢ nozuuuii MerooB BC u MO. ®usuxko-
xumudeckue cBoricta Bojbl. [lepokcunnl. [lepokcun Bogopona. Ctpoenue mosekynsl. [lomyuenue u
¢u3uKo-xuMuyeckre cBoiicTBa. OKHUCIUTENBbHO-BOCCTAHOBUTENBHAS JIBOMCTBEHHOCTh IMEPOKCHUIA
Bojopoja. Peaxknus auc- nponopumonupoBanus. Hannepoxcuapl. O30H. CTpoeHHE MOJEKYJIBI.
[Tonyuenue u usmko-xummude- ckue cBoicTBa. O30HOBBIN cioi. [IpuMeHeHue kuciopona, 030Ha,
MIEPOKCHJIOB.

Cepa. XapakTepHble CTeNeHH OKHcIeHUs. HaxoxneHue B mpupoze (caMopoaHas cepa, CyJb-
¢daTpl, XampKoreHHIsl MeTawioB). IIpocToe BemiecTBO. AJUIOTPONHBIE MOAM(DHUKALNN  CEPHI.
[Tonmyuenue cepbl. Pusnko-xumMudeckue cBoiicrBa. Coenunenus cepsl (-2). CepoBonopoa. Ctpoenue
MoJnekyJsibl.  [lomydyenune.  DU3NKO-XMMUYECKHME  CBOMCTBA. BoOCCTaHOBUTENBHBIE  CBOWMCTBA
cepoBogiopoaa. Cyinb- ¢punsl. [Tonmucynsdans! u nonucynspuasl. Coeaunenus cepsl (IV). Oxcun cepsl
(IV). Crpoenne wmone- kynbl. Ilomydenne wu Qusuko-xumuueckue cBoiictBa. CymbQUTHL.
OKHCANTENHEHO-BOCCTAHOBUTEIbHAS  ABOWCTBEHHOCTh coenuHeHuil cepbl (IV). Tuonunxmopun,
CTpOEHHE MOJIEKYJIbl, nosyueHue, cpoiictBa. Coenunenust cepol (VI). Oxeun cepsr (VI). Ctpoenue
Mouiekyibl. [lonydenne u Qusuko-xumudeckue cBoicTBa. CepHas kuciota. CTpoeHHE MOJEKYIHI.
[TonyueHnue cepHOM KUCIOTHI B IPOMBIIUICHHOCTH. PU3HKO-XUMUYECKHE CBOMCTBA CEPHON KHMCIIOTHI.
Oneym. dusuko-xuMuueckue cBoiicTBa. B3aumo- neiicTBue cepHOil KMCIOTHI C MeTaulaMu. BiausiHue
KOHIEHTPALlMKU KHUCJIOThl M AKTUBHOCTH MeETajlyla Ha CTENEHb BOCCTAHOBJIEHHUS CEPHOM KHCIIOTHI.
Cynbdarsl. Tuocynsdatsl. IlepokcokucnoTsl cepsl. [lepok- comoHocepHas kucnorta (kuciorta Kapo),
nepokcoaucepHas kucinota. [lonutnonosbie kucnoThl. [loau- cepubie kUcnoThl. [IpuMeneHune cepsl U
ee coenHeHM. buonornueckas pojab coeIMHEHHM cepbl. TOK- CHUHOCTh COEIMHEHUN CEPBI.

Cenen, tenayp, mosonmii. Haxoxxnenne B mpupoge. Ilpocteie BemiectBa. AJIIOTpOIHBIE
Monu- pukanuu. IToxydyenne. duznko-xummuueckue cpoiictBa. Coeaunenus cenena (-2), remrypa (-2),
nosio- Hust (-2). IlomyueHue u (PU3MKO-XUMUYECKHUE CBOMCTBA. V3MeHEHHE KHMCIOTHO-OCHOBHBIX H
BOCCTaHO- BUTEILHBIX CBOMCTB XalnbkoreHoBoJopoaHbIX kKucnoT. Coenunenus Se(IV), Te(IV), Po(IV).
Oxcuppl. Cenenuctas kuciota. [lonydenue u ¢puznko-xumMuueckue cporictsa. CpaBHEHHE KHCIOTHBIX
U OKHUCJIH- TEeIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB CEPHHCTOW M CEIEHUCTOM KHUCIOT. CoeluHEHMs
Se(VI), Te(VI), Po(VI). Oxcunet Se(VI), Te(VI). CeneHoBas KucjaoTa U TELIypoBas KHUCIOTHI.
CpaBHEHHE CBOICTB CEp- HOM, CEJIECHOBOW M TEJUIyPOBOM KHCIOT M uX cojiell. IIpumenenue cenena,
TEJUIypa U MOJOHMS U X CO- €INHEHUN. brosornyeckas posib COEIMHEHNN CeJIeHa.

15. Onemenmur 15-1i epynnet Ilepuoouueckoti cucmemul /. M. Menoeneesa. Ob61mast xapakTepuCTHKA
ATOMOB 3JIEMEHTOB U IIPOCTHIX BEIIECTB. XapaKTEPHbIEC CTENIEHU OKUCIICHUSI.

A3ot1. Ctpoenue mosekyibl azota (metonsl MO u BC). Pacnipoctpanennocts B npupoe. [Ipo-
ctoe BemecTBo. [lomydyeHne a3ora B MPOMBIIIIEHHOCTH U B TabopaTopuu. OU3HKO-XUMHYECKHE CBOM-
cTBa a3ora. [Ipumenenue cBo6oaHOrO a3ota. Coenuuenus azora (—3). Ammuak. CTpoeHue MOJIEKYJIbI.
[lonydyeHne aMMuaka B TPOMBIIUIEHHOCTH M B JlabopaTopuu. DU3HKO-XMMHUYECKHE CBONCTBA.
Peakuum npucoenuHeHusi, OKUCIEHUS U BoccTaHoBieHUsA. I'miapar ammuaka. Coin aMMOHMS, HX
MOJIyYeHUE U CBOMCTBA. TepmMuyeckas yCTOMYMBOCTH COJEM aMMOHUSA. ['MApOnu3 cojeldl aMMOHHS.
Ammuakatel. HUT- puasl 1 amubl Kak Ipou3BoAHble aMMuaka. CoenuHeHus azota (-2). I'mapasus.
[Tonyuenue. @u3nko- XuMHYECKHE CBOMCTBA. BoccTaHOBUTENBbHBIE CBOMCTBA ruapa3nHa. CoeTMHEHUS
azota (-1). ['unpokcu- namun. [Nonyuyenue. @uznko-xuMuyeckne cBoiictBa. CpaBHEHHE OCHOBHBIX U
OKHCJIUTEIBHO-BOCCTA- HOBUTEIBHBIX CBOMCTB aMMHaKa, TUApa3uHa U ruapokcuiaamMuia. CoeTMHEeHHs
azota ¢ ranoreHamu. Kucnopoausie coenunenus azora. Okcua azota (1): monmyuyenue, pusudeckue u
XMMHUYECKHE CBOICTBa, CTpOeHHE MOJEKYJbl, mpuMeHeHnue. Okcun azota (Il): ctpoeHune Monekybl,
¢u3nveckne U XMMHYECKHE CBOWCTBA, JTAOOPATOPHBIE CIIOCOOBI MONyYEHHS. A30THCTBIM aHTHIPHUT
(okcun azorta (IIl)): cTpoenune Monekymbl, (QHU3UUECKHE M XUMHUYECKHE CBOWCTBA, MOIyuYEHHE.
A3oTuCTasi KHCJIOTa: MOJy4YeHUE, CTpoe- Hue, CcBoilcTBa. OKHUCINUTENbHOE U BOCCTAHOBUTEJIBHOE
NeicTBUE a30TUCTON KUCIOTh. HUTpHUTHI, X TO- JiydeHue U cBoiicTBa. J[Mokcuy a3zora (OKCHI a30Ta
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(IV)): ctpoenne MOJNEKyJIbI, TUMEPHU3ALINSL, TTOTyUe-
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Hue, PU3NYecKre U XMMHUECKHUE CBOWMCTBA, B3AaUMOJICHCTBUE C BOJIOH, MPUMEHEHUE. A3OTHBIA aHTU/I-
pua (okcua azota (V)): nonydenue, GuU3nYecKue U XMMHUUECKHE CBOICTBa, CTpoeHUEe MoieKysbl. Co-
equnenus azora (V). Okcup azora (V). Ctpoenue monekybl. [lomyuenune. usnko-xumMudeckue cBOm-
cTBa. A3oTHas kucinora. CtpoeHue Mosekyibl. [lodydeHue B mpoMblluIeHHOCTH U Jabopartopun. Du-
3UKO-XMMHMUYECKHE CBOMCTBA. B3aMMOIeHCTBHE METANIOB W HEMETAJUIOB C a30THOM KHCIIOTOM.
BiusiHMe akTMBHOCTM MeTajlla M KOHLEHTpAalMu KHUCJIOThl Ha CTENEHb BOCCTAHOBIJICHMSI a30THOM
kuciotel. [{ap- ckas Boaka. Hurpatel. Tepmudeckoe pasiioxkeHue HUTpAToB. Hutparsl, nonydyenue u
cBoiicTBa. A30T- Hble y10OpeHus. A3u Boaopoaa. A3uaoBoopoaHas kucinota. [Ilpumenenue azora u
ero coequHeHuit. buonormueckas poib azora. Kecconnas 60Je3Hb.

®ocdop. PactipocTpaneHHocTh B ipupoie. [IpocToe BemecTBo. AUIOTPOHBIE MOIU(PUKAIIUH.
[Tonyuenue docdopa B mpombinuieHHOCTH. Pusnko-xuMudeckne cBorictBa. Coenunenus docdopa (-
3). Bonoponusie coemunenust docdopa. [lomyuenune. Ousnko-xumudeckue cBoiictBa. CoeanHEHUs
dbochopa (I). DochopnoBaructas (pochunoBasi) kucimora. CTpoeHue Mosiekynbl. [lomydenue.
Odu3uko- xumudeckue cpoiictBa. Coemmnenus (ocdopa (III). Oxcun docdopa (III). Crpoenue
Monekysbl. du- 3uxo-xumuueckue cBoictBa. Dochopucras (pocdononas) kuciora. CTpoeHue
Mmoutekynbl. [Tonyduerne. Ousnko-xummuaeckue cBoiictBa. Coenunenust gochopa (V). Oxcua docdopa
(V). Crpoenne mose- kynbl. [lomydenue. dusnko-xumuueckue cBorictBa. Opro-, metadochopHas u
mudocdopHast kucnorel. CrpoeHue Mmosekyn. [lomyueHre B NPOMBIIUIEHHOCTH OpTOohochopHOit
KHCJIOTBI. DUBHKO-XUMHUYECKHE CBOMCTBA. CpaBHeHMe KHCJIOTHBIX, OKHCIIUTENIBHO-
BOCCTAHOBUTEJIBHBIX CBOMCTB U TEPMHMYECKOM YCTOW- YMBOCTH KHUCJIOPOACOAEPKAIUX KHUCIOT
dochopa (1), (1), (V). Dochopusie ynobdpenus. Ilpumenenue dochopa U €ro CoeaUHEHUH.
buonoruueckas pons coequHenwuii pochopa.

Mbimbsik, cypbMa, BUCMYT. PactipoctpanenHocts B mpupogie. [Ipocteie BemectBa. [lomyue-
Hue. Pu3nKo-XxuMuyeckue cpoiictBa. CoeAMHEHNs MbILIbSKA, CypbMbl U BUcMyTa (-3). ['uapunsl. Ilo-
nydyeHue. OU3MKo-XxuMH4eckre cBOMcTBA. COMOCTaBIECHHE CBOWCTB BOJIOPOJHBIX COCTMHEHUMN a30Ta,
¢docdopa, Mpibsika, cypbMbl U BucMyTa. Coenunenus mbimbsika (I11), cypsmsr (I1I), Bucmyta (III).
[To- nyuenne. @U3NKO-XUMUYECKHE CBOMCTBA. MBIIIBIKOBUCTAs KUCIOTA U apceHUTHhl. COeMHEHHUS
MbIb- sika (V), cypsmsl (V), BucmyTa(V). Okcuabl. MBIIIbIKOBasi KUCIIOTa U apceHaThl. CpaBHEHUE
KHCJIIOTHO- OCHOBHBIX M OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX CBOWCTB OJHOTHUIIHBIX COEJUHEHUN
MBIIIbAKA, CYypbMbl U BUCMyTa. OKHUCIUTENbHBIE CBOMCTBA coeauHeHui BucMyTta (V). Ilpumenenue
MBIIIbSKA, CYPbMbI, BACMYTa U UX COEAUHEHNN. TOKCHYECKOe NeMCTBUE COEIMHEHUM MBIIIbSIKA.

16. Onemenmur 14-1i epynnwvt Ilepuooduueckoii cucmemot /[. U. Mendeneesa. O01mas xapakTeprucTuKa
aTOMOB 3JIEMEHTOB. XapaKTEepPHbIE CTENIEHU OKUCIICHHUS.

Yraepoa. Amnorponssie Moaudukanuu. PacipocTpaHeHHOCTD B pHpojie. XUMUYECKHUE CBOM-
ctBa yriepoaa. Kapounasr. [lonmyuenue n dpusznko-xummuueckue cpoiictBa. Coequnenus yriaepoaa (IV).
VYraexucnsiii ra3. Crpoenue monekynsl. [lonyuenne u ¢pusznko-xummuyeckue cBoiicrsa. KapOoHatsl, nx
cBorictBa. Cepoyriepoa. @ocren. Tuokapoonartsl. [lnanamuapl. [luanater u Tnormanatel. Kapoamu.
Coenunenns yraepoza (II). Oxcun yraepoaa (II). Crpoenne monekynsl (Metonsl MO u BC). Ilomyue-
HUEe U (QU3MKO-XUMHUYeckue cBoiicTBa. [luanuna Bomopona, UAHOBOAOPOJHAS KHUCIOTA (CHUHUIbHAS
Kuc- jota). [lomyuenne u pusuko-xumudeckue cpoictpa. [{uan. IlpuMeHeHne MpOCTHIX BEIECTB U
COoeu- HEHUM yrieposa.

Kpemnunii. Haxoxnenune B npupoze. [lomyueHne u GpU3MKO-XMMHUYECKHE CBOMCTBA KPEMHHUSL.
Cunmununel. Kapoun kpemuust. ["amorennnbl kpeMuus. [ ekcadTopokpeMHueBast KUcioTa, ee coiu. Cu-
nanbl. CTpoeHue, ImoilyueHHe U cBolcTBa. (CpaBHEHME CBOMCTB CHJIAQHOB M IIPEIEIbHBIX
yraeBogopoaoB. Kucnoponusie coenunennst kpemuus. Okcua kpemaust (IV). KpemaneBbsie KUCIOTHI.
CpolicTBa KpeM- HHUEBBIX KHCJIOT. CuiMkarenb, IHOJIydyeHHME W npuMeHeHue. Cunukatel. Oxcun
kpemuus (I1), monyuenue u cBorictBa. [I[pumeHeHne KpeMHHS M €70 COCTUHECHUM.

I'epmanmii, osaoBo, cBuHen. PacnpoctpaneHHocTs B npupoze. IIpoctele BemecTsa.
[Tonydyenue u (GU3MKO-XMMHUYECKHE CBOMCTBa. ['Mapuabpl repMaHusi, 0J0Ba, CBUHIIA U MX CBOMCTBA.
Awmdorepubie cBoiicTBa onoBa u cBuHIA. Coemunenus repmanus (II), omoBa (II) m cBunma (II).
Oxcuapl ¥ THAPOKCUIBI T€PMaHUs, 0JI0BA U CBHUHIIA B CTENIEHU OKHCIIEHUS (+2), N3MEHEHUE KUCIOTHO-
OCHOBHBIX M OKHUCITH- T€IbHO-BOCCTAHOBUTENIBbHBIX cBOMCTB. Coenunenwus repmanus (IV), omora (IV)
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u ceunna (I1V). Cpas-
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HUTEJIbHAs XapaKTEPUCTUKA KUCIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB CO-
equHenuit repmanus (IV), onosa (IV) u cBunama (IV). Jlnokcuasl repManus, ojioBa U cBuHIA. ['epma-
HaThl, CTaHHAThl U IUIroMOaThl. CypuK: CTpOEHME, B3aUMOJECHCTBUE C KucioTtamu. CTepeoxumus U
CBOIi- CTBa IMIPOKCKOKOMIUIEKCOB I€pMaHHUs, 0JIOBA U CBUHIA. TeTparajoreHuabl repMaHusi, 0JjoBa,
CBUHIIA, WX YCTOMYMBOCTh. ['ajOreHUIHBIE KOMIUIEKCHL: CTPOCHHE, YCTOWYMBOCTh. Cynbhuabl
repMaHusi, 0JIOBa M CBHHIIA: TOJy4YyeHHEe U cBoiicTBa. TuocTaHHatel W TuUorepmaHatbl. [lpuHuuMN
paboThl CBMHIIOBOTO ak- Kymynaropa. [IpuMeHeHue repmaHusi, 0jOBa, CBUHIIA M UX COCAMHEHHI.
buonorunyeckas poiib 35ieMeH- TOB 14-ii rpyIIIbI.

17. Dnemenmet 13-u epynnet I[lepuoouueckou cucmemst /]. M. Menoeneesa. O01mas XapakKTEepUCTHKA
aTOMOB 3JIEMEHTOB.

Bop. Haxoxnenue B npupone. Moauduxarnuu 6opa. [lonmyuenne 6opa. OU3HKO-XUMUUYECKHE
cBoiicTBa. buHapHbBIe coennHeHuss O0pa UX CBOWMCTBA, MOTYYEHHUE U CTPYKTYphl. OKCHI, KapOua, HUT-
pun, rajoreHuabpl Oopa, OopHble crekna. TerpadropobopHas kuciora, ee comd. ['uapuasl Oopa.
Homen- kmatypa. Ju6opan. Ctpoenue moisekynsl. Ilomydenue u cBoiictBa nubopana. bopaHsl,
OCOOEHHOCTH CTPOCHUS HMX W CTPYKTYyphl (KJI030-, HUAO-, TadHO-). bopruapuasl, momaydeHue,
NpUMEHEHHE U CBOMCTBA. bopHbIe KUCIOTHI, uX conu. [IpuMenenune 6opa u ero CoeTUHEHUH.

3 cemectp
duaementsl 1-0ii rpynmsl (Li, Na, K, Rb, Cs)

3aKOHOMEPHOCTH B U3MEHEHHUH AJICKTPOHHBIX KOH(DUTYpaIuii, BEMTUYNH PaJUYCOB, SHEPTUI HOHU3A-
UH aTOMOB. @U3NMYECKHE U XMMUYECKUE CBOMCTBA MTPOCTHIX BEMIECTB. 3AKOHOMEPHOCTH B CBOMCTBAX
OCHOBHBIX THIIOB COCIMHEHUH: OKCHIOB, TIEPOKCUIOB, THIPOKCHIOB, KApOOHATOB, TajloreHu10B. Kom-
TJIEKCHBIE COEAMHEHHUS IIEJIOYHBIX 3JIEMEHTOB. Haxoxaenre B mpupo/ie, MoaydeHrue U IPUMEHEHUE
MIEJTOYHBIX METAJJIOB U UX COSTUHECHUH.

2. DuaemenTtsl 2-0ii rpynnsl (Be, Mg, Ca, Sr, Ba).

3aKOHOMEPHOCTH B U3MEHEHHUH AJICKTPOHHBIX KOH(DUTYpaIuii, BEMTUYNH PAJUYCOB, SHEPTUU HOHU3A-
uuu. Mi3aMeHeHne XUMUYECKUX CBOMCTB Mo rpynne. @Pu3ndeckre 1 XMMUYECKUE CBOMCTBA MPOCTHIX BeE-
miecTB. JluaronanpHoe cX0CTBO Oepriuinii - anmoMuHuil. Haxoxxaenue B mpupoje, moxy4eHue, mpu-
MEHEHHUE PJIEMEHTOB BTOPOM IPYyIIIHI.

3. CoeauHeHHUs 3JIEMEHTOB 2-0i IPyNIIbI

[Muapuel, raoreHu bl METAJIOB BTOPOM TPYMIIBI, UX MOJyYeHUE U CBOMCTBA. OKCHUIBI, THAPOK-

CUJbl U CPaBHEHUE UX KUCIOTHO-OCHOBHBIX CBOMCTB B psany Be-Mg-Ca-Sr-Ba. Conu OKCOKuCIor u
KOOPJIMHAIIMOHHBIE COCTUHECHHS.

4. Duaementsl 3-eii rpynnsl (Sc, Y, La, Ac)

3aKOHOMEPHOCTH B U3MEHEHUH AJICKTPOHHBIX KOHPUTYpAIIUi, BETUYHH PaIuyCOB, SHEPTUH HOHU3A-
[IUU, XapaKTEPHBIX CTETNICHEH OKUCIICHUS, Pa3HOOOpa3ue KPUCTAIIMYECKUX CTPYKTYp. MI3MeHeHune xu-
MHUYECKHX CBOMCTB M0 Tpy1ie. PU3ndeckne u XUMUYECKHE CBOMCTBA MPOCTHIX BemecTB. OKCUIBI,
TUAPOKCH/IbI, TaJIOT€HU/Ibl METAJIJIOB B CTENIEHU OKUCIEHUs 13 , ux cBoiicTBa. COeIMHEHUS B «HU3LINX
CTETICHSIX OKUCIIeHHs». OCOOCHHOCTH XMMUH CKaHIUSI: CBOMCTBA KOMIUICKCHBIX COSIUHCHHI U TaJIore-
HUJ0B. HaxoxaeHue B mpupoje, nojayuyeHue, IpUMEHEHUE FJIEMEHTOB TPEThEU IPYIIIIbI.

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

3aKOHOMEPHOCTH B U3MEHEHHUH AJIEKTPOHHBIX KOH(PUTYpaIuii, BEMTUYNH PAJUYCOB, SHEPTUI HOHU3A-
[IUU, XapaKTEPHBIX CTETICHEH OKUCIICHUS, KOOPAUHAIIMOHHBIX YUCET aTOMOB. PU3MUECKUE U XUMHUYE-
CKH€ CBOMCTBa NMPOCThIX BellecTB. Haxoxnenue B npupoie, notyyeHue, IpUMEHEHUE 3JIEMEHTOB 4-i1
TPYIIIBL

6. CoexuHeHust 3JIeMEHTOB 4-il rPyNIIbI

lanorenuast Ti, Zr, Hf B pa3nuuHbix creneHsx okucieHus. Mx nomyuyenue u cpoiictBa. CoequHeHUs
TUTaHA B CTENEHAX okuciaeHus +2 u +3. [TorydeHne u cBolCTBA.

7. CoeauHeHMs 3JIeMeHTOB 4-ii rpynnbl

Kucnoponunsie coenunenus Ti, Zr, Hf B crenenn okucnenus +4 (OKCUIbI, THAPOKCUIBI, COJIA, KOM-
riekcsl). [loayyeHue u cBOCTBa, CpaBHEHHE UX KUCIOTHO-OCHOBHBIX CBOMCTB B psny Ti- Zr- Hf.

8. Duaementsl 5-ii rpynnsi (V, Nb, Ta).
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3aKOHOMEPHOCTH B M3MEHEHUH 3JICKTPOHHBIX KOH(PUTYpalnii, BEIMYUH PATUyCOB, SHEPT Ul HOHU3A-
LMW, CTENEHEH OKUCIEHUSA, KOOPJAWHALMOHHBIX YHCE] aTOMOB. PU3NYeCKHMe U XUMHUYECKHE
CBOMCTBA NPOCTHIX BeuiecTB. HaxoxIeHue B Npupoje, NOIydeHUue, NPUMEHEHHE JJIEMEHTOB S5-U
TPYIIIIBIL.

9. CoeauHeHHs 3JIEMEHTOB 5-if rpynnbl

[Tonyuenue u cBoiicTBa okcuaa Banaaus (V). CTpoeHHEe 1 XUMUUECKHE CBOMCTBA KATHOHHBIX U aHU-
OHHBIX (opM coenuHeHuit Baaaus (V) B BogHOM pactBope. [pyrue coenunenus Banaaus (V) (te-
POKCH/IbI, TaJIOr€HONPON3BOIHbIE). BoccTanoBeHne coequnenui Banaaus (V).

10. CoenuHeHus 3J1eMEeHTOB 5-il rPyNIbI

[Tonyuenue u cBoiictBa coenunenuit Banaaus (1V, 111, I1). Ilonyyenue u cBoiicTBa coeuHe-

Huii Nb, Ta (V, IV, III). Huzmmue ramorennast Nb, Ta.

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

3aKOHOMEPHOCTH B U3MEHEHHH 3JIEKTPOHHBIX KOH(UTYpaLuii, BETUUNH PaIlyCcoOB, SHEPTUN MOHU3a-
MU, CTENEeHEeW OKHUCIIEHUS, KOOPAMHAIIMOHHBIX 4YHucel aToMoB. (DU3MYECKHE U XUMHUYECKHE
CBOICTBa NPOCTBIX BemlecTB. HaxokaeHue B NMpUpoAe, MONydEHHE, IPUMEHEHHE DJIEMEHTOB 6-I
TPYIIIIBL.

12. CoenuHeHus 3J1eMEeHTOB 6-i rPyNIbI

CoenvHEHHs METAJUIOB TPYIIBI XpOMa B CTEMEHM OKUCICHHSI +6: OKCUIBI, THIPOKCHUIBI HX
¢u3nye- cKkue U XuMUYecKue cBOMCTBa. [IpUHIUIIBI TOTydeHUs..

13. CoeauHeHHs 3JIeMEHTOB 6-if rpynnbI

CpaBHuTeNbHAs XapaKTEPUCTHKA KUCIOTHO-OCHOBHBIX, OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX CBOMCTB
coequnenuit xpoma (1L, 111, VI).

14. CoeauHeHHs 3JIeMEHTOB 6-if rpynnbI

[Tonyuenue u cBoiictBa coequnenuit xpoma (V, IV, 111, II). [lonyyenue u cBoiicTBa coenrHe-

Huii Mo, W (V, IV, III). Coenunenus Mo, W B HM3IIIUX CTEICHIX OKUCIeHUsA. OCOOCHHOCTH COSIMHE-
HUW MOJTHOJIeHa U BOJTb(pama: «CHHEI», «OpOH3».

15. DuaemeHTsl 7-ii rpynmbl

3aKOHOMEPHOCTH B U3MEHEHHH JIEKTPOHHOH KOH(UTYpALK, pa3MepOB aTOMOB, SHEPTHII HOHU3AIINH,
XapaKTEPHBIX CTENEHEH OKUCIEHUS U KOOPIMHALMOHHBIX YUCeN aTOMOB. PU3HUECKNE U XUMUYECKUE
CBOMCTBA LIMHKA, KaagMus U pTyTu. Haxoxkaenue B mpupoje, noiayd4eHne, IPUMEHEHHE YJIEMEHTOB /-1
TPYNIIBL

16. CoequHeHHs 3JIEMEHTOB 7-i IPyNIIbI

CpaBHHTENBbHASI XapaKTEPUCTHUKA KUCIOTHO-OCHOBHBIX, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB
coepunenuit mapranua (11, 111, IV, VI, VII). IIpunnune! ux nomxy4eHus.

17. CoeauHeHHs 3JIeMeHTOB 7-if rpynnbl

CpaBHEeHHE CTPOEHHUS U CBOMCTB (TEPMHUECKON YCTOMUMBOCTH, KUCIOTHO-OCHOBHBIX, OKUCIUTEIBHO-
BOoccTaHOBUTENbHBIX) coenquHeHnit Mn (VII)-Te (VII)-Re (VII).

18. CoeauHeHHs 3JIeMEHTOB 7-if IPyNIbI

[Tonyuenue u cBoiictBa coequnenuit Tc, Re (VII, VI, V, 1V, IIl). Coenunenus Tc, Re B HU3mMX cTe-
MEHAX OKUCIICHUSI.

19. Daementsl 8, 9, 10-ii rpynnsi (Fe, Ni, Co)

OO01mmas xapakTepuCcTHKa 3JIEMEHTOB CeMeICTBa jkeJe3a. PacpocTpaHeHHOCTh B IPUPO/JIE, BAXKHEHUIITHE
MuHepaisl. [TomydeHne npocThIX BEIECTB, UX (PU3NUECKUE U XUMUYECKUE CBOMCTBA.

20. Coeaqunenus 3jiemeHToB 8, 9, 10-ii (Fe, Ni, Co)

Coemunenus Fe, Co, Ni co crenensimu okucienus 11 u I11. TTonyuenue, cBoiicTa, mpumeHeHue. [loiry-
YyeHHue U corocTtaBiienne cBorcTB coeauHenuit Fe (I111) u Fe (VI).

21. Coeaunenusn 3jaemenToB 8, 9, 10-ii (Fe, Ni, Co)

CpaBHEHHUE CTPOEHHSI U CBOWCTB KOMIUIEKCHBIX COSMHEHUI JKele3a, KoOalbTa, HUKEJIs.

22. DaemenTsl 8, 9, 10-ii rpynnsl (IVIATHHOBbIE METAJLIbI)

OO01mas XxapakTepuCcTHKa 3JIEMEHTOB TUIATUHOBBIX METAIJIOB. PacipocTpaHeHHOCTh B IPUPOJE, BaXK-
Heumue MuHepansl. [oydeHne npocThIX BEIECTB, UX (PU3MUECKHUE U XUMUYECKUE CBONCTBA.

23. Coenunenusi metayoB 8, 9, 10-ii rpynnsbl (IVIATHHOBBIX METAJIJIOB)
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CoennHeHNns 2IEMEHTOB CEMENCTBA INIATUHOBBIX MeTailioB. Okcuael pyrenus (1V, VI). Pyrenatsl.
Oxcuabl ocmust (VI, VII). Ocmatsl. Oxkcunabl 1 tupokcuasl poaus u upuaus (I11). Oxeuasl 1 rugpok-
cup namwiagus (II). KommniekcHsle coequHEHNs! IIIaATUHOBBIX METAJNIOB: CTPOEHHE, CBOMCTBA U UX
HaIIPABJICHHBIA cHHTE3. KOMIUIEKCHBIE COEJMHEHMSI IIIATUHbBI: KATUOHHBIC, aHNOHHBIE U HEUTPAJIbHBIE
komruiekcsl mnatunsl (11, IV).

24. DaemenTsl 11-i rpynnbi

ComnocTaBneHue IeKTPOHHBIX KOH(PHUTYpaIHii, BEJIMYUH PAJIYyCOB, SHEPTUI HOHU3AIMH, XapaKTep-
HBIX CTEIICHEH OKUCIICHHS U KOOPAMHAMOHHBIX YUCET aTOMOB 3J1eMeHTOB | 1-01 rpymnmsl. [IpupogHsie
COCJMHEHUS, NTOJyYeHHe, MPUMEeHEeHUe, (PU3NYeCKre U XUMHUUECKUE CBOMCTBA MPOCTHIX BEIIECTB.

25. Coennuenns 31eMeHTOB 11-if rpynnsl

ConocraBineHue CTPOEHNUS U CBOMCTB OJTHOTUIIHBIX COEAMHEHNHN (OKCH/IbI, THIPOKCHIbI, FaJIOT€HU/IbI)
anemeHToB 11-o# rpynmnsl. Ocobennoctu coeaunenuid Cu (II) u Au (II1). Ctpoenue u cBoiicTBa coeau-
HeHull 3nemMeHToB Cu, Ag, Au B BBICIINUX CTENEHAX OKHCIEHUS.

26. Coennuenns 31eMeHTOB 11-if rpynnsl

KoM1uiekcHble coeuHEHNs 37€MEHTOB | 1-01 rpynnbl: KOOpAUHALIMOHHBIE YU CIIA, 3aBUCUMOCTD
(hopMbI KOOPAMHALMOHHOTO TIOJIUA/Ipa OT 3JIEKTPOHHON KOH(PUTypalluu HEHTPaIbHOIO aTOMa U IpU-
POJIbI IUTaH/A.

27. DnemeHnTsI 12-ii rpynmnsl

3aKOHOMEPHOCTH B U3MEHEHHUH IEKTPOHHOU KOH(QUTYpaluy, pa3MEpPOB aTOMOB, SHEPTUl HOHU3ALIH,
XapaKTEePHBIX CTENIEHEN OKUCIEHUS U KOOPAUHALMOHHBIX Yhcell aTOMOB. Du3nueckue 1 XUMUUYECKHE
CBOICTBaA LIMHKA, KagMus U pTyTH. HaxoxaeHue B npupojie, NoayyeHue, IpUMEHEHNUE 2IEMEHTOB 12-ii
IpYTIIBIL.

28. CoennHenns 31eMeHTOB 12-if rpynnsbl

CpaBHEHHE CTPOCHHS U CBOMCTB OKCUAOB, THIPOKCUAOB U COJIM 3JIeMEHTOB 12-i1 rpynimbl. CTpoeHue u
JMCTIPOIIOPIIMOHNPOBAHHUE coeunenui Hg’'.

29. Coennnenns 31eMeHTOB 12-if rpynnsbl

KomMruiekcHble coeTuHEHUs 371EMEHTOB 12-0i1 TpyIIbl, UX YCTOWYMBOCTD B PSIAY UUHK-PTYTh.

30. Dnementsl 13-ii rpynnsi (Al, Ga, In, TI).

3aKOHOMEPHOCTH B U3MEHEHUH JIEKTPOHHOM KOH(PUTypaIiy, pa3MepoB aTOMOB, SHEPT Ui HOHU3AIIH,
CPOZCTBA K DJIEKTPOHY, XapaKTEPHBIX CTEIIEHEN OKUCIICHUS U KOOPAWHALMOHHBIX YUCEIl aTOMOB, Pa3-
HOOOpa3ue KpUCTAIUIMYECKUX CTPYKTYp. Pusnyeckre u XuMHUYECKUe CBOMCTBA MPOCTHIX BEIIECTB. XHU-
MHUYECKHE CIIOCOOBI pa3esieHus COeIMHEHUH altoMuHus 1 0epriund. HaxoxaeHnue B npupoje, noiy-
YeHHe, IPUMEHEHNE JIEMEHTOB 13-ii rpymnmnsl.

31. CoenuHenmus 3j1eMeHTOB 13-if rpynnbl

['unpunpl, ranoreHyu 1l METaNIOB BTOPOM IPYIIIbI, UX MOJydeHue U cBoicTBa. OKCUIBI U THIPOKCUIBI
U CpaBHEHME UX KHUCIOTHO-OCHOBHBIX CBOMCTB B psiny Al- Ga- In- TI.

32. Daementsl 14-ii rpynnsi (Ge, Sn, Pb).

3aKOHOMEPHOCTH B U3MEHEHUH 3JICKTPOHHOH KOH(UTYpallui pa3MEpOB aTOMOB, SHEPTUil HOHU3AIUU
CPOJACTBa K 3JIEKTPOHY, XapaKTEPHBIX CTENEHEW OKHCIEHUS W KOOPIUHAIIMOHHBIX YHCENl aTOMOB,
pa3- HooOpa3ue KpUCTAUIMYECKHX CTPYKTyp. Dusnyeckue M XHUMHUUECKHE CBOMCTBA MPOCTHIX
BEIECTB.

Haxoxzaenue B mpupose, NoaydeHue, IPUMEHEHHUE AIEMEHTOB 14-11 rpynmsl.

33. CoennHeHnust 31eMeHTOB 14-if rpynnsbl

Coemunenns Ge, Sn, Pb B crenensx okucienus +2 u +4. [lomydeHue u CBOWCTBA, CpaBHEHUE WX
KHC- JIOTHO-OCHOBHBIX CBOMCTB B psaxy Ge- Sn- Pb.

34. O0mas xapakTepucTHKa d-371eMEHTOB.

[loHsATHE TEPEXOTHBIX FIEMEHTOB U MX PACIOIOKEHUE B Iepuoandeckoit Tabnuue. 3 psaaa d-anemen-
TOB, HICTOPUYECKH CIIOKUBIIHECs 0710ku d-3meMeHnToB. d opburtanu, ocooennoct d opouraneit 3-ro
KBaHTOBOI'O YPOBHS. 3aKOHOMEPHOCTH B U3MEHEHHUH JIEKTPOHHBIX KOH(UTYpaLUil, BEIUYUH pauy-
COB, SHEPrUil HOHU3ALIUHU, CTETIEHEN OKUCIIEHUs d-371EMEHTOB Pa3HbIX MEPEXOAHBIX pAAOB. CTPYKTYp-
Hble T d-371eMeHToB. CBoicTBa d-3/1IEMEHTOB.

35. JlanTaHuabBI

23



o0I1ast XapaKTepUCTUKA f DIIEMEHTOB (PACIIOI0KEHHUE B IEPUOTUICCKON TaOIUIIE, XapaKTEPHBIE 0CO-
OCHHOCTH, OTJIMYHUS JIAHTAHUIOB U aKTUHUJIOB). 3aKOHOMEPHOCTH B U3MEHEHHH JICKTPOHHBIX KOH(H-
rypamui JaHTaHWI0B, BEJIUYUH PAJUyCOB, SHEPIUU MOHU3ALMHU, XapaKTEPHBIX CTEIIEHEN OKUCIICHUS U
KOOPJMHAILIMOHHBIX yKcell. I3MeHeHne XMMHUUYECKUX CBOMCTB 110 TpyIine. u3nyeckue U XUMHUYECKUE
CBOICTBA MPOCTHIX BenlecTs. HaxoxaeHue B mpupoe, nojaydeHue, IpUMEHEHUE JJAHTAaHU10B.
36. AKTHHHIBI
o0I1ast XapakTepUCTUKA f DIIEMEHTOB (PaCIOJI0XKEHUE B IEPUOTUICCKON TaOIUIIE, XapaKTepHbIE
0COOEHHOCTH, OTJINYHS JIJAHTAHUIOB M aKTUHH]IOB). 3aKOHOMEPHOCTH B U3MEHEHHH JIEKTPOH-
HBIX KOHQUTYpaluid aKTUHUOB, BETUYUH PAJINyCOB, YHEPTHUH MOHU3AINH, XaPAKTEPHBIX CTeTe-
HEW OKUCIICHUS M KOOPAMHAIMOHHBIX Yicel. Mi3MeHeHne XUMUYeCKUX CBOMCTB Mo rpynne. Ou-
3UYECKUE U XMMUYECKUE CBOMCTBA MPOCTHIX BeECTB. PagnoaktuBHOCTh. Haxoxaenue B npu-
poze, noJlydyeHue, MPUMEHEHHE aKTUHHUIOB.
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