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3.

Hems H3ydeHHA JHCOHIUIHHEL [OJYUEHHE CTY/AEHTAMMH OCHOB TEOPETHYeCKHX 3HAHHMH Mo

HTIOUEBRIM pa3TenamM Hi‘ﬂl‘lTﬂHHT-{'E‘CEUFi XHMHH H HpHGﬁpETEHHE HaBBIKOB BBITIOIHEHHA Mafo-

paTopHLIX pafoT, HeoBXOAMMBIX [IJIsS OCYILECTE/IeHHA npodeccHOHANEHOH JeATeNbHOCTH.

3aaum;

L MoK434ThL MeCTO 1[ED[I}FEI-HI’~1EC1{DH XHMMHH B CHCTEME ECTECTEEHHBIX HAVE,

. AaTh NpecTdB/IcHHe o CBOHCTEAX 3/JEMEHTOR H HX CDE.ELHHEI—M?I Ha OCHOBE HEDHG,&HLIE—
croro zaxkoHa J M. Mengeneeea ¢ WCMOML30BaHHEM COBPEMEHHLIX JOCTHXKCHHH B obna-
CTH CTPOCHHMA BCLCCTEH, TEPMOIHHAMMKH, XMMHYeCKoH KHHeTHEH, SHMHH KOMILIEKCHBLIX
coe/IHHeHHH, TeOPHH PACTBOPOB,

. JA4TE TIPEACTABIEHHE O CORDEMEHHOM COCTUOHHMH M 1Y THY PASBHTHA HEDpFaHHTIECKﬂf{ XH-
MHHM, O €2 DOJIH B MOTYyHEHHH HeOpPTralHYeckH X Belecrs.

Mecro yuedHOH JHCUHIVIMHBI B CTPYKTYPE 0CHOBHOH 00pa3oBaTe/inioii nporpaMmMel.
Aucyurimiia  «Heopranwueckans  XMMMHAE»  OTHOCMTCH K BapMaTMBHOH  YacTH
npodeccuonanshoro yukna OcHopHOH ofpasoparensHoH nporpammbl. [Tockonsky oHa
H3yyaeTcs Ha 1 Kypce, A9 OCBOHHA AUCITHITTMHBI CTV/IEHTh] HCIIO/Ib3Y T 3HAHHS, YMEHHS |
BHALI AeATeNLHOCTH, C(HOPMHPOBAHHBIE B IIPOLIECCE OCBOEHHA JUCLMIUIHH CPeJHero
(nosinoro) obwero obpazoeanus (10-11 k). B cBowo ouepesas, «Heopraniueckas Xumusi»
ABAACTCA OCHOBOH JI1A W3IYUYEHHMA AHAMMTHYECKOH XUMMM, NPHKIAAHOH XWUMHH, XHMHM
OKDVKAKLLEH CPe/ibl, HEOPraHUYEeCKOro CHHTE3A.
TpeboBaHHs K YPOBHIO 0CBOCHHSA JTHCUHILTHHLI.
Ilponjecc H3yvYeHna AMCLIMILTHHL] HallpaB/ieH Ha (jopMUpoBatye U pasBuTHe
oDUEKYIBTYPHBIX KoMmeTeHIHH (OK):
*  BlajeeT KY/ILTYPoH MbILleHus, criocober k 0000wWenHo, aHaaM3y, BOCIPHATHIO WH-
opmaly, NOCTAHOBKe LieH U BulOopyY 1yTed ee goctrxenus (OK-1),

*  [OTOBHOCTLIO MCIOL30BATE OCHOBHBIC METO/b], CNIOCODL M CPEACTBA NOMYYEHHs, Xpa-
HeHHsA, TepepaboTKH HHPOPMALMH, I'OTOBHOCTEH PaboTaTh € KOMIIBHITEPOM KaK Cpei-
CTBOM yripaeiedus uHbopmarmeii (OK-8),

*  crnocoDHOCTER paboTaTk ¢ HHbOpMaljHel B raobansHBIX KOMILIOTEPHLIX ceTax (OK-9),

npodieccHOHAABHBIX KomneTenuuH (ITK):
obuenpogheccuoranbHbix (OIK):

*  DCO3HAeT COLMANBHYIO 3HAUMMOCTE cBOeH Oyvaywel npodeccuy, obaagaeT MOTHBALHEH
K OCYLeCTE/IeHHH) lpodeccHoHanbHOM geatensHocTH (OTTK-1),

*  BIaJeHHEM OCHOBaMH pedeBoH lpoheccHoHanBEHOH Ky IeTypel (OIIK-3),

*  CTIOCODHOCTLIO HECTH OTBETCTBEHHOCTE 3a PE3V/ILTATHI CBOEH MpodecCHOHANLHOM fes-
TeasHoCTH (OTTK-4).

B pesyabTaTe H3yueHHA JHCLMILTHHEL CTYAEHT J0/LKEH
3HATh:

* CBOWCTBA MPOCThIX BELIECTB W COEAMHEHWH JMIEMEHTOB, MeToALl uxX noayuenns (OK-1,
0OK-8, OK-9),

*  3aKOHOMEPHOCTH H3MEHeHUs! CBOHCTB MPOCTRIX BEIECTB W COeHHEHHH B TPYIIAX H me-
pHOJAaX NepHOAHYeCKOH CHCTeMbl /ieMedTos [, Menaeneesa (OK-1, OK-8, OK-9),

*  OCHOBHBIE METOibl H3VYEHWH CTPYKTYPLI H CBOHCTB HeopraHWYeckux seiects (OK-1,
OK-8, OK-9),

*  OCHOBHBIE NO/I0KeHHA TEXHHKM De30TacHOCTH NpH pafore ¢ HeOpraHH4YeCKHMH Bellje-
creamH (OK-1, OK-8, OK-9),
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BAJeTh:
* OCHOBHLIMH MOHATHAMH W TEPMHHaMH Hayku «HeopraHudeckas XHMHH»,
* 3HAHWAMM O COBDEMEHHBIX METO/IaX HCC/IE{0BAHHS HeOPraHHUECKHX COBTHHEeHHIHA,
¢ HABbIKAMH  [DOBEJICHHS XMMHYECKOIO OKCIIEPHMEHTa, MeTodaMu MOTyYeHHs
HCCIEJ0BAHMA XMMHYECKHX BEILECTR,
* HaBbIKaMH PalOTel Ha COBPeMeHHOI yueDbHo-HayuHoit annapatype,
*® METO/aMH PETHCTPALMK U 00PabuTKH Pe3yILTATOB XHMHYeCKOro 3KCTICPUMEHTA.

YMeTh:
¢ [VIAHHDOBATE ¥ OPraHH30BATE IKCIEPHMEHT I10 HEOPTAHWYeCKOH XHUMHH,

® AoKasaTesbHO 00CYKIaTh TEOpeTMYECKHE W IIpaKTHUeCKHe MPODJIeMBI  HEOPTaHHUeCKOH

XHMHH;
4. Obwas TPyA0eMKOCTh JHCLHITUTHHbI 7 3aYeTHbIX eIMHHI] H BUABI YYeGHOM
pPaboThL.
TpyaoeMkocTs (s
Rl b Pacripegencuye mo cemectpaM (n
yuebHKIM ILTakaM) :
’ (uac) COOTBETCTEHH C YHMeDHRIM IaHOM)
Bug yuebHoi paboTel (ac)
Beero £ 3
AYIUTOPHLIE 3aAHATHA 137 80 ¥
| JTexuuH 70 32 38
I IpaKTHYeCKHe 3aHATHA - - -
CeMuHapLI - = -
JlaBoparopHsie paboTLL 67 48 19
Apyrue  BHARI ay/IMTOPHEIX 27 15 12
pabot: 3aHATH B
HHTEPaKTHBHOH hopme _
Jpyrue suawl pabot: 3k3amMen i 27
CamocTosiTessHan paboTa 88 43 45
Kypcoroii mpoekT (pabora) - - *
Pedepar - - -
Pacuétno-rpapuueckne - - -
paboTel
POPMBI TEKYLIET0 KOHTPO/151 - KomnoksuyMel, Komnokeuympi,
KOHTPOJIBHEIC KOHTPOJILHBIC
paboTel, paboTi,
TECTHPOBaHHe TECTHPOBAaHHe
PopMer MPOMEKYTOYHOI 3ayer JK3IaMeH
aTTECTALMH B COOTBETCTBHH C
| yuebHBIM rianom




5. Copepanue yueOHOH JHCIHITTHHE
5.1. Pazdenst yuebHoU OUCYUNIUHBI

Ne | HaMMeHoBaHHe pasgena AVIUTOPHEIE Yackl CamocTos-
wn JHCLMIUTHHE! (TeMbI) b g
BCETO JEKLHH | 1KIKTH- nabopa- Bru. I? i::_l}a
Y2CKHE TOpHEIE HHTEPAKTHE
(cemuna- -HEIE
[t} oMb
OByUCHHA
2 ceMect
1 | DneMeHTHI 17-# rpyiisl 14 6 8 2 8
2 | OnemeHTH 16-H rpynns 12 6 6 3 8
3 | OneMeHTHI 15-H rpyIiisl 16 8 8 3 8
4 | DnemeHTH 14-H rpynme 12 6 G 3 7
5 | JnemenTsl 13-i rpynmnei 8 4 4 2 5]
6 | DnemenTsl 18-i rpyns 2 2 2 6
7 | DneMeHTsl 1-H rpynnbl 4 ! 4
8 | DnemeHTHI 2-H TPVIIILI 4 4
9 | OnemeHTHI 4-H rpyIiibI 4 4
10 | DneMeHTEI 5-H rpyrirs 4 4
Hroro 3a BTOpoH ceMecTp 80 32 48 15 43
3 cemect B
8 | DnemenThl 1-A rpynisl 4 4 2 | 4
9 | JnemeHTH 2-H TPYIUILI 2 2 4
10 | SnemeHThl 3-i rpyIksl 2 2 4
11 | 3meMeHTEl 4-H rpyIinsl 2 2 4
12 | SneMeHTEI 5-H rpyIins 2 2 y 4
13 | DnemeHTHI 6-# rpymnLI 8 4 4 2 4
14 | SneMedThl 7-H CPYOLI 8 4 4 2 4
15 | DnemenTr! 8-10-8 rpynmn 12 8 4 2 5
16 | SnemeHTs! 11-H rpynme! 8 4 4 2 4
17 | DneMeHTs! 12-i rpyOme! ) 2 G 2 4
18 | JlaHTaHoHae! 1 4 4 4
AKTHHOM LI
HrToro 3a sTopoi 57 38 19 12 45
CEMeCTp:
Wroro 137 70 67 27720y 8 |




5.2. Codepiicaue pazde108 OUCYUILIUHBI:

(2 cemecTp)
5.2.1. Bnemenmobt  17-i  epynnbi. ODujas  XapakTepUCTHKA ATOMOB  5/1€MEHTOB.
AdDAKTEPHBEIE CTETIEHH  OKMC/IEHMA, CTpoeHHe JBYX4TOMHBIX MOJEKYd. M3MmeHeHue

XMMHYECKOH  aKTHBHOCTH B DAY  JBYXATOMHBIX ~ MOJEKY/ ['&/I0T€HOB. BiHAHHe
MEKMOJTIEKYTAPHOTO  B3aUMOJAEHCTEMA HAa  arperarHoe  CocTosHWe ranoresos.  ®rop.
PacnpocTpaHeHHOCTE B npupoge. [lpoctoe pewecreo. [lonydeHde, (H3HKO-XMMHUBCKHE
ceoicTea. CoeauHenns dTopa (-1). Mropoeogopol H GToposogopoHasn (INaBHKoBad) KHC/IOTA.
TTonyueHHe U QU3HKO-XUMHYECKHE CBOHCTBA. DTOPHAR! K THApodTOpUasl. [IpuMerenne dropa
W ero coeaunerni. Xmop. PacnpoctpaneHHoCTE B npupoje. [lpoctoe semectso. TTonyuenue
X10pa B MNPOMBIIUIEHHOCTH W B naboparopuu. (MM3IMKO-XHMHYECKHe CBOHCTBA. Peakiuu
JMCTIPOTIOPLHOHHPOBaHHA. CoejMHeHHa xmopa (-1). X/0poBogopos M XJI0POBOOPO/HAs
(conamas) kucnota. IMonyyenne B NPOMBIIUIEHHOCTH M B JIaDOpPAaTOPHH. (PHIMKO-XHMHYECKHe
ceoiicTBa. Coepuuenus  xnopa (I). Xnopnoeatucras kucnota. Tlonyuerde u  usmko-
XHMHYecKHe cBolicTBa. JKapenerana Boga. OKWUCIAHTENbHBIC CBOMCTBA coeguHenuil xiopa (1)
AmopHas M3BeCThb. [lonyueHHe M xuMHueckHe cBoicrsa. CoeguHenus xiopa (111). Xnopucraa
kucnota. Xnopurel. CoenuHenns xmopa (V). XsopHoeatas kHcnorta., Xioparsl. Bepronetora
cofib. Tlonyuenwe W xumuueckue csoicrea. Coegumens xnopa (VII). XnopHas kecnora.
Ilepxnoparel. [lonyueHue. (PUIMKO-XMMHYECKHE CBOWCTBA. V3MeHeHHe KMC/IOTHRIX WM
OKHCTTHTE/TBHEIX  CBOHCTB B PAAY KHCIODOJCOAEDIKALIHX KHCIOT X/I0Pa M OKHC/IMTEIbHBIX
ceorcte B pagy ClO™ - ClOy ClOy - ClOx. Ilpumenende Xopa 4 ero coeguHenuit. Bpom, Hop,
acrar. PacmpocTpaneHHocTs B npupoge. TIpocreie BenjecTea. [ToayUeHHe B [POMBILIIEHHOCTH
u B naboparopus. Pusmko-xumHueckue cBoicrsa. CoeguHenus Gpoma, woga, acrata (-1).
FanoreHoBOIOpoJEl H HX BOAHLIC pacTBophl. Crocobbl 0o/yueHHs TanoreHOBOZOPO/0E.
(DH3IHKO-XMMHYECKHe  CBOMCTBA.  3aKOHOMEPHOCTH — M3MEHeHHs  CBOHCTB B pagy
raJIOTeHCBOJOPOJOE H HX BOAHLIX pacTeopoB. Coegunenwa Opoma (I), voga (I). CoeguuHenns
bpoma (V), moga (V). Coesuuedus Hpoma (VII), moga (VII). IlpuMeneHe NPoCTLIX BeLeCTs 1
COeJMHEHHH 3/IeMeHTOB MoATrPY bl OpoMa. BHonorHueckas pois p-anemenTos VII TPYTITIEL
5.2.2. Gnemenmuot 16-i 2pynnbt. OBIas XapaKTePHCTHKAa ATOMOB 3/IeMEHTOB W MPOCTBIX
BELLECTB. XapaKTepHele CTeleHW oxWcaeHHA. Kucaopop, CrpoeHse MOAEKYILI KHCIOPOAA C
nozuiid Metogos BC u MO. Tlopaaok, A1HHa W 9HEprus CBA3M moaekyasl O; 1 voHos Oy ,
0y, O.%. MonyueHHe KUCAOPO/a & Na00PaTOPHH M MPOMBILUIEHHOCTH. (DHIMKO-XHMHUECKHE
CBOICTBA KHCIOpo/ia. Coe/iMHEHHA KHCIOPO/id. 3aKOHOMEPHOCTH HIMEHEeHHs CBOHCTE OKCHIOB,
THAPOKCHAOE H KHCIOPOACOAEMKALUX KHCIOT Mo mepuogam W rpynmam [1C. Boga. Crpoedue
MOJeKy/Abl BOABL € NO3MUMH meTogoe BC w MO. OH3HMKO-XUMHUECKHE CBOHCTBA BOJEL
Ilepokcuant. Tlepokcuy Bogopoga. CTpoeHHe Monekyasl. [MonyuyeHue M (hH3IMKO-XHMHUCCKHE
CBOHCTEA. OKMCIHMTENBHO-BOCCTAHOBHTE/IBHAA BOHCTEEHHOCTE NIEPOKCH A BOJOPOA. Peakipa
AucniponiopiioHHpoBands. Ozod. Crpoensde mosekyasl. TToaydenue W (M3MKO-XMMHYECKHE
cBOHCTBA. O30HOBBIA oM. [IpHMEHEHHE KMCA0POaA, 030Ha, nepokcHaos. Cepa. XapakrepHuie
CTEMEHH OKHCTMeHWA. Haxoxpgenwe B nipupoge. IlpocToe  BeljecTBo.  AMTOTPOIHbIE
MogupHKatud cepbl. [lonyuerne cepbl. ®usHKo-XUMHYeCKHe CBOHCTBA. CoeqHHeHH s cepei (-2).
Cepoeogopoa.  Crpoensie  monekynsl.  [Monyuenwe,  (OH3MKO-XMMHUECKHE  CBOHCTEA.
BoccranosutensHele ceofcrea ceposogopoga. Cyanuant. Coegunenus cepei (I1V). OKCHA cepbl
(IV). Crpoerue Moneky/bl. [lonyuexne M (M3MKO-XMMHUECKME CBOHCTBA., CVIIB(HTEL
OKHCIMTEIBHO-BOCCTAHOBHTE IbHAA ABOHCTBEHHOCTE coeqiHenui ceprl (IV). CoeauHeHus Cepul
(VI). Okcup cepnr (VI). Crpoenne monexyasl Tonyuenne W QH3MKO-XHMHUYECKME CROWMCTBA.
CepHasn kucnota. CTpoeHue Moiekyabl [IoayueHHe CepHOM KHMCIOTEI B NPOMbBILUIEHHOCTH.
PHIMKO-XUMHUECKHE CBOHCTBA CEpPHOH KHCIOThL OneyM. (DHIHKO-XMMMYecKHe CBOFCTBA.
B3aHMOJEHCTBHE CEDHOH KMCIOTHL ¢ MeTA/UiamH., B/IHAHME KOHLeHTpalWH KHCTIOTHL M
dKTHEHOCTH MeTa/ljla Ha CTeNeHb BOCCTAHOBIEHHWA CEPHOH kuoioTul. Cymedatel. IMpuMenense
Cepbl K ee COeJMHeHHH. bHOMOrMueckas pojib coeguHeHMid cepsl. TOKCHUHOCTE COe/IMHEeHHH
cepbl. CeneH, Te/UTyp, MOMOHHI. Haxoxgenwe B npupoge. IIpocTLle BelllecTBa. [Tonyuense.
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DOHIMKO-XUMHYeCKHe cBoHcTBa. CoejumHeHua ceneHa (-2), Tewiypa (-2), noaoHHsa (-2).
IMoayuenue v QHU3MKO-xUMHUeckHe ceoiicTea. Coegunenus Se(1V), Te(1V), Po(lV). Oxcuas.
Cenenucras kucnora. [loayuenwe M du3suko-xumuueckuwe csodcTea. Coeaumsenns Se(VI),
Te(V1]), Po(VI). Orcupw Se(VI), Te(VI). CeneHoras KHCIOTA H Te/UIYPOBas KHC/IOTHIL.
CpaBHeHHe CBOHMCTE CepHOH, Ce/leHOBOH M Te/lypOBOH KHCIOT M HX cojel. TlpuMeHenue
cesleHa, Te/LTYpa H TI0JIOHHA M HX CoeguHeHHH. BHonoruveckas ponk coegHHeHHH ceeHa.

5.2.3. Fnemenmer 15-0 2pynnei. ODLAR XAPAKTEPHUCTHEA ATOMOB 1EMEHTOE M [IPOCTRIX
BELIECTB. XapPaKTePHbIe CTEIeHH OKUCAeHus. AzoT. CTpoeHue Mosiekyibl azota (Metoasl MO ¢
BC). PacnpocrpadedHocts B npupoge.  [lpocroe  pemecreo.  [loayuenuwe asora B
MPOMBILLIEHHOCTH W B J1abopaTopun. MH3MKO-XMMHYECKHE CBOMCTEA a3oTa. COBgMHEHMS a30Ta
(-3). Ammuak. CrpoeHwe wmoaekyabl. [lonyyeHHe aMMHaka B TNPOMBIILIEHHOCTH W B
nabopatopud. OUIKMKO-XUMHYECKHEe CBOWCTBA. Peakiuu NpPUCOEJIMHEHUS, OKHCITIEHUS M
BOCCTaHOBNeHHA. ['vapar ammuaka. Conu aMMOHHS, MX NOsydyeHHe U ceoicrBa. Tepmuueckas
VCTOHYHRBOCTR COMEH aMMoHudA, ['Maponus coned amMonwa. CoeguHenus azorta (L), Owxcwug,
asortHcran  kuenora.  Crpoende  mojexyin  [lonyuenune., PuU3HMKO-XMMHYECKHe CBOHCTEA.
OKHCHTENEHO-RBOCCTAHOBHTRNLHEIR CBOHCTEA coeqHHeHHE azoTa (1), Coegunenns asora (V).
Okcug azota (V). Crpoedue monekyisl. [lonyuedue. ©HIMKO-XHMHUYeCKHe CBOHCTREA. A30THadA
KucaoTa. CTpoeHHe monekyibl. [losydeHne B TipoMbiinieHHoOCTH W nadopatopun. Ousmko-
XMMHUECKHE CBOMCTBA. B3auMOJEHCTBHE META/IOB M HEMETA/UIOB € a30THOM KHMC/IOTOH.
BiusHHe aKTHBHOCTH MeTa/l/Ta M KOHI[eHTPAaIMH KHC/IOThI Ha CTereHb BOCCTAHORICHHA a30THOH
KHMcoThl. Llapckas Bogka. Hurparel Tepmudeckoe pasnoseHue HMTPAToB. A3uj BOJOPOAA.
Oxcug anazoTa (BecenAmni ra3). Oxcuaw! azora (IT) u (TV). Crpoenve monexyr. IMomyuenuie 1
(hH3HKO-XUMHYeCKHe CBoMcTBa. [lpHMeHeHMe a30Ta M ero coefuieHHH. BHOJOrMYeckas poib
asota. @ocdop. PacnpocTpaHeHHocT: B npHpode. [lpocToe EBelllecTBO. AMIOTPOIHEIE
mogudukanuu. [lonyueHue docdopa B NPOMLINUTEHHOCTH. (PHIHKO-XHMHUECKHe CBOHCTBA.
Coenunenna docdopa (-3). Bogopoauvie coeguienus Gocdopa. Tlonyuenwe. PH3HKO-
XMMHuecKHe CBoMcTEA. CoenuneHua doctopa (I). PochopuoratucTan (ocdiHoBas) KMOIOTA.
CrpoeHune mostekyiesl. [Tonyuedue. PHIMKO-XxMMHYecKHe cBoHcTBa. CoequHenns ¢ocdopa (1).
Oxrcupg docdopa (). Crpoenue monexynsl. PH3MKO-XHMHUecKHe cBoHcTBa. Pocopicras
(dbocchonopas) kHcrora. CTpoenHHe MoseKyianl [lomyuenue. MHIMKO-XMMHYeCKHe CBOHCTEA.
Coegunenus docdopa (V). Oxcng dochopa (V). Crpoenve monekyinsl. [Toayuenue. PH3MKO-
XHMHYeCKHe CBOHCTBA. OpTo-, Metadochopras v gudocdopHas kucioTel. CTpoeHHe MOTEKYIL
[losyyenye B npombluIeHHOCTH OpTodochOpHOH KHOIOTEL MHIMKO-XHMHUECKHe CBOHCTEA.
CpaBHeHHe KHCMOTHEIX, OKHCIHTE/LHO-BOCCTAHOBHTEIBHBIX CBOHCTE M TEPMMYECKOH
YCTOHYHBOCTH KHCN0poacogepraux kucnoT ocdopa (1), (II1), (V). Pochopusie yaobpenns.
INpumenenne docdopa u ero coeguHeHHH. BHoNoOrHYeckas pojb coejiuHenui docdopa.
MenoeaK, CypeMa, BHCMYT. PacnpocrpaseHHocts B mipHpoje. [lpocThie  BelllecTea.
ITonyuenme. OU3HKO-XHMHHeCKHe CBOHCTBA, COE/MHEHHS MBILUBLIKE, CYPEMEI H BHCMYyTa (-3).
Fuapuaet. TTonyuenue. @UIMKO-XHMHYECKHe CBOHCTBA. ConocraBiieHde CBOHCTE BOAOPOIHBIX
COeTHHEeHHH a3zoTa, Qocdiopa, MblUbAKA, CYPbMBI H BHcMYyTa. CoefMHeHMs Mbiibaka (111,
cypembl (1), BucmyTa (L), TMosnyuenwe, PH3MKO-XHMHUECKHE CBOHCTBA. MbIlbAKOBHCTAs
KHCOTA W apCeHHTHI. CoeduHeHusa wmbiueaka (V), cypeMbl (V), BucMmyTa(V). Oxkcugsr
MBINIBAKOBAA KHCI0TA M apceHarsl. [IpumedenMe MbllbaKa, CYPbMbI,  BHCMYTa M MX
coegrHeHHH. ToKCHUeCKOe JeHCTBHE COB/MHEHHH MBIIBAKA.

3.24. 3nemenmul  14-ii epynnbi. OOujag  XapakTepHCTHKA aTOMOB  3/1EMEHTOB.
XapakTepHble CTeTeHH OKMCJIEHHA. ¥raepog, AnnoTponHbie MOIHDHKALTHH.
PacnpocTpaHeHHOCTE B MPHPOAe. XHMHUeCKHe CBOHCTBa yriaepoga. KapOuael. TMoayuyenue u
(H3HKO-XHMHUecKHe ceoficTBa. CoefMHeHMsa yriepoga (1V). Yraexuoieii ras. CrpoeHue
MOTeKy/el.  IlonyueHue # ¢usMKo-xuMHvYeckHe ceoHcTea. KapOoHartbl, MX CBOWCTBa.
Coenunenna yraepofa (IT). Oxkewpg yrnepoga (11). Ctpoenne moneryawl (meroas MO u BC).
[lonyuenue u dusuko-xuMuueckie ceoiicTea. [lMaHMg BOAOPOAA, LMAaHOBOJOPOJHAA KHCAOTA
(cummnpHAg kMCToTa). TlomyuyeHde w QusHKO-XUMHYecKHe cROFCTRA. [IpUMeHeHHe NpOCThIX
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BEIECTs M coeauriennii yrnepoga. Kpemmuii, Haxoxaenue B npupoge. [lonyuenue u dpu3nko-
XHUMHUECKHE CBOHCTBA KPEMHHS, Kapbua kpemmus. Kuciopogmsie coeumenis KpemHus. Okcug
Kpemuus (1V). Kpemuuesne kucnoth. CBOHCTBA KPEMHHEBRIX KHCIOT, Okcra kpemuus (11),
Ho/lyaeHne H cBoHcTRa. [puMeHerte KPEMHHA H ero coegHHenni. [epmamuii, 0/I0BO, CBHHEI].
Pacnipoctpanenyocts B lpupozge. Ilpocrteie Beujectra. [onyuenie u dusmko-xuvmueckue
CROHCTBA. AMoTepHBIE CROfiCTRA 010BA 1 CBHHUA. CoefuHenus repmanns (11), oosa (I} u
cBHHLA (IT). Mamenenue KHC/TOTHO-OCHOBHBIX M OKHCIHTENMHO-BOCCTAHOBHTE/LHEIX CBOICTR
COE/JMHEHHH CO CTeNeNbED OKHCNeHHs +7. CoejuHenns repmanus (IV), onosa (IV) 1 cHuua
(IV).  HWamenenue KHCIOTHO-OCHOBHEIX H OKHC/IHTE/IbHO-BOCCTAHOBMTELHLIX  CROMCTR
COBIUHEHHMH CO CTeNneHRH) OKHCHeHHs +4. Tpumenenue TePMaHHA, 0M0Ba, CBHHLOA W HX
CoeAnHennH. Buonorudeckas pos snemedTon 14-ii rpynne.

2.2.5. Dnemenmbt 13- epynnbt. ODIAA XaPaKTePHCTHKA aToMoB dlieMeHToB. Bop.
Haxowgenne » npupoge. Mogupukarm Oopa. Tlomyyense Bopa. ®HIMKO-XuMHYeCKHe
CBOHCTBA. BHHapHLIe CoeauHeHns Gopa. Oxkcug, ralorennabl  Gopa.  Tugpuer bopa.
Homenknarypa. Hubopan. Crpoeune MONeKyael. IMonydeuwe u ceoiicTBa Aubopana. Bopxiie
KHCIOTBL, HX conH. [IpHMmeHeHue bopa u ero COeTHHEHHH. ATHOMHHHIL Haxowenuwe B
npupoge. [lonyuerde amomuuus g TIPOMBILTIEHNHOCTH. PUINYeCKHe H XHMHYeCKHe CBOMCTRa
AMOMHHMA. Cr/IaBbl ATHOMHEHSL. Okcua amomuvus (HI). I'mapoxcws antomumms, Ionyuenme,
CBOHCTBA. Cynndug, HUTPHN, TANOreHUAR!, THAPH ATIOMHHMS, Ilpumenenne amomunma 1 ero
COEUHEHMH amoMUHAA, [anmmii, HHHH, Tanamii. Haxoxienue s npupoje. Tlomryuexse,
PUsHUECKHE M XMMHUYeCKHe CROMCTRR TALTHA, WHAWA, Ta/md. M3Menenue yeroifumBocTy
COEAMHEHNH, COAepIKaIMX raymii, WHIHH, Ta/UTHIT B CTeNeHH oKHCTeHms +1 H +3. CoequHeHHS
Tainua, whaus, Tanms (). Oxewapt w THAPOKCHALL CoeMHeHHA ranaus, HH/MA, Tammmsa (1).
llpuMenenwe ramms, wHIME, TaUMS W HX  coeqHHeHHH. TOKCHHHOCTE TammMag M ero
COeTHHEeHHT,

3.2.6. 3nemenmbr  18-ii 2pynnbt.  OcobeHHoCTH JTEKTPOHHOTD CTPOEHHA ATOMOB
HHEDPTHBIX ra3oB. HeycroiuneocTe ABYXATOMHEBIX MOJIEKY T MHEDTHBIX Fa308 (Ha npumepe renus,
Meros MO). ®usiueckie croiicTRa HHEDTHBIX Ta30B. Haxomaenue HHEPTHBIX Ta30B B IpHpoJe,
CrIOCODBI Pa3neneHHd ux CMeceii. Hndropua, retpadropun, rekca)Topug KceHowHa. Tpuoxcug
KCeHOHA. OKHCUTenbHLIe CBOHCTEA QropuHLIX W KHC/IOPOAHBIX COGNHHEHMI KCeHOHA,
DTOPHAHLIC COEAHHEHMS PaA0Ha | kpunToHa. [TpuMenesme MHEDTHBIX ra3oe,

(3 cemectp)

2.2.7. Onemenmpr 1-i gpynnel. Bogopon. Cremenu OKHCICHWA, XapakTepHele 18
BOAOPOAA. YHMKAILHOCTE CTPOEHMA atoma BOAopoaa. O6MmHOCTL CBOMCTB BOJAOpOAA H
Ta70IeHOB, BOAOPOJA W LLENOYHBIX METa/LIOR. M3oronel Bogopoaa: mporwii, JIeHTepHid M
TPHTHH. Haxommenme BEOZOpona e mpupone. OGpazoeanue TPHTHA B aTMochepe. Pasmeps! aToma
u WoHoB. Tlosyuenwe Bogopoga = MPOMBIUIEHHOCTH W Mabopatopun. ®usmveckue u
XHMHYECKHEe CBOHCTBA. TeXHMKAa GesomacHocTy npu pabore ¢ Bogoposom. [Ipumenenue
Bogopoga. I'mapHaLL. Fuapuaer © KOB&/IEHTHBIM, HOHHBIM THIIaMM CBs3eii, PacteoprmMocTs
BOAOPOJa B mertamtax. Tlomyyenwe, (u3HUecKHe M xMMMYeckue CBOHCTBA TMAPHIOB.
3aKOHOMEPHOCTH H3MeHeHHs DH3HUECKHX M XMMMueCKuX CEOHCTE THADHAOR B rpyvimax [1C,
[Mpumenenue BOAOPO4a W ruApuaos. 1Tlenodnsie mMeTannm Obwasn XAPAKTCDHCTHEE ATOMOB
J/IEMCHTOB.  HaxoxieHwe B npupoge. Monyuenme. Ousnueckue M xuMHUCCKHE CBOHCTBA.
EnHapheie coepunen, ["anorenu s, OKCH/BL, CYALOHIL, HHTPH/IbL, KapBu/bl, THAPHIEL
IMomyuenme u croficrea. I'ugpokcH s lNomyuenue, DUIMKO-XHMUYeCKIe CBOHCTRA. CroficTea,
nonyyexHue coned. Kainiinee yAobperns. Haanepoxcuas: 1 030HHALL [TonyueHne 1 ceoiicTea.
[Ipumenenne wenounrx Merannos H UX CcoeflMHeHHH. BHomoruveckas PO/Tb HOHOB HATpHA H
Ka/THs1.

5.2.8. Daemenmut 2-ii 2pynn, Obuas xapakTepucTika aTomos anemeHToB. bepumimii.
Brmusnne  ocobennocTeii CTPOEHHA aToma Oepuatus Ha  CBOICTBA  ero COBHHEHHA.
PacripocTpanenHocTs Oepuamist B mpupoge. Mosyuenne u Qusnko-xumuveckue CBOHCTEA
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DepHIIHs. CoeguHenns Gepuyimsa. OxcHa ¥ rHapokcun OepuaTH. [Monyuenue u ceoiicTea.
AMQOTEPHOCTE GepHaig M ero CoepuHenud. Tlpumenenne GepHmia U ero COeAMHEeHMI,
TokcuuHoCTL Bepuniuws u ero Coe/MHeHHid. Maruuid. Haxoxuedue maruus p [pHpo/e.
lonydenue marmms. dusuueckue u XHMHTICCKHE CBOHCTBA MarHusa. OKcug H THADOKCH]T,
MarHusa. Comn marvus. TTpuMeHeHMe Marbws M ero CoeauHeHHH. [lHaroHanLHoe CX0gCTEO
CBOWHCTE COETHHEHHI MaTHHA M THTHS, Hlenouro3emensHeie MeTasmLL, Haxoxrenue B npupoge.
[Toayyenue wmeranios. DUIHYECKHE M XHUMHYeCKHe CROHCTBA.  OKCHARIL, THIPOKCHTEL
FanoreHuas!, CyaLQUab, HHTPHILL, AUCTHACHW/IbI, TH/IPHAB] EMTOYHBIX METALI0B. MeCTKOCTE
BOOBI (BpeMeHHad, MOCTOSAHHAS). YCTPAHEeHHe KeCTKOCTH BOALL  CTPOHIMIE-90. Paguii.
[lprMeHente LeIOUHOIEMENRHLIX MeTATIOR W HX CoepuHenwH. Buomornueckas podnb 1133,
TokcHuHOCTE coeguHenuil CTPOHLS M Dapua.

5.2.9. Daemenmbt 3-ii zpynneL. OOwas xapakTepHCTHKA aTOMOB 37eMEHTOB, [Mpocteie
Bewectea. IMoyuenue: Merammorepmus, IMEKTPO/IM3 PaCIIaBOB Co/leil. PU3HKO-XUMHuecKpe
CBoHcTBa. CoeqHHenna 3 (LLT). Oxcuapl, MMAPOKCHIbL. [IpumenieHre MpocTix BEILECTE W MX
CORTHHEHHH.

2.2.10.  Dnemenmnr  4-ii epynnbi.  OOIIas XapakTepUCTHKA aTOMOR 3/TIEMEHTOB.
XapaKTCPHBIE CTENeHH OKHCIEHMWSL Pacnpocrpanensocts B npupofe. [Ipoctele pemecrea.
TMomyuenme u GpusHKO-xMMHYECKue CBOliCTRA. Oxcuabt ¥ ruaparter okcngos 3 (1V). Wsmenenue
KHC/IOTHO-0CHOBHBIX H OKMC/IHTEALHO-BOCCTAHOBMTE/TLHBIX CBOICTR OKCH/I0B H I'HIPOKCHIOB B
PAny THTaH - raHui, [lonyuenne u cnojicTra Coe/iuHenHi THTana (I11). IpuMeHenue THTaHa,
LMPKOHHA, TaPHHA U HX COeqHHeHHiA.

3.2.11. Dnemenmpi  5-if epynnet.  ODIAA  XapakTEPHCTHKA  aTOMOB  3/1€MeHTOB.
XapakTepHble CTeneHd OKHCTeHHs. Haxoxaenue B npupoge. Honyuenue Banagus, Huobua u
TaHTana. @OH3HYECKHe M XHMHUCCKHE CBOHCTBA. COEHHEHHA 371EMEHTOB IATOH TPYTIIAL
Coeaurenus BaHagua (V), HuoGH: (V) u tamrama (V). INonyuenwe, croficTea. Coeaunenus
BaHagus (1), (111), (TV). Hamenenue KHCIOTHO-OCHOBHBIX H OKHCTHTEMLHO-BOCCTAHOBHTE/ILHALX
CBOHMCTB B PS/1aX OAHOTHIIHBIX COBAHHEHHH BAHAAMS, HMOBMA M TaHTana. M3Mmenerue KMC/IOTHO-
OCHOBHBIX M OKHCIHTETLHO-BOCCTAHOBHTE/ILHEIX CBOCTE COEAMHEHHH BaHA/[MA C pa3THUHOM
CTETIEHBIO OKHCTeHUS. MeTamloopranuyeckie coequHenns.

5.2.12.  Dnemenmbr  6-ii epynnul. OBlas  XapakTepHCTHKa  aTtoMoe IEMEHTOR,
XapaKTepHele CTeNeHH OKHC/IeHUs, Haxoxgenue B npupoge. Metanauueckue XpoM, MmobeH,
BO/b(ppam. [Tonmyuenne, BOHspeCKie | XHMHUYECKHe CBOHCTRA. CoeluHeHHs XpoMa (1I). Oxcwyy,
THApOKeHa, cond. Tlomyuenwe, cpoiicTma, BoccranosuTepHLIe cRojicTRa COEJIMHEHHH XpoMa
(I1). Coegunerms xpoma (ITT). Okcua, THAPOKCHY, conM. TTonyuenne, xHUMHYecKue CROHCTEA,
AmdorepHrle CBoiCTBA OKCHAZ M ruApoKcHaa xpoma (II1). Oxcuaer xpoma, momubaena
BOML(paMa (IV). KucnoposHeie coemunenns Xpoma, momubmeHa, BOJIbppaMa (VI). Oxcup
xpoma (VI), monyuenue, cepolicTea, Xpomar, ou-, Tpu- u Terpaxpomatel. [lonyuenue, ceolicTea,
Okcugbl momubaena u BOABGpama (VI), TMoIy4eHHe, CBOACTBA. COMOCTABNEHHe KHCIOTHO-
OCHOBHBIX W OKMC/IHTE/IbHO-BOCCTAHOBUTEILHBLX CBOHCTBE COEOHHEHH xpoma (II), (IIT), (VI).
IpumereHHe xpoma, MomHGaeHa 1 BO/bGpama. Buonornyeckas ponb MomHOAeHa. ToOKCHYHOCTE
COETHHeHHH XpoMa.

2.2.13.  3Snemenmb:r  7-ii 2pynnei. ODImfas  xapakTeprcTuka  atomos 3/IEMEHTOB.
XapaKTepHeIe CTeMNeHH OKUCTeHMA, Haxoxaenue B npupoje. [onyyenue U HHIMKO-XHMHYECKHE
CBOHCTBA MapraHija, TEXHELMT W peHua. Maprager (II) w (I1). Okcugw, TH/IPOKCH/IBI, MX
MOMTy4eHHe, CBOHCTBA. CoegHHeHHs Mapradia (IV). Okcug mapranma (IV), monyuenme,
CBOHCTBA. OKHC/THTE IBHO-BOCCTAHOBHTETILHAS ABOHCTBEHHOCTL Mmaprania (1V). Coejurenus
Mmapranyga (VI). Coeaunenns Mn (VII) Tc (VI), Re (VII). Maprauiosas KHMC/I0TA,
NEepManTaHarel.  [Moiyvenue, croficTea, ORMCTTHTE TbHO-BOCCTAHOBHTE T Hhle PEAKI[HH
yA4CTHEM  COeAMHeHHH Mapranma (VI) u (V). Bmuswe pH ma OKHC/THTE/TBHO-
BOCCTaHOBHTE/IbHLIE CBOHCTREA MapraHija (VII). IMpumenenue MApraHLla, TeXHeIMs, PeHHS H HX
COBJHHEHHH,



5.2.14. Onemenmbt 8-10-U epynn. Tpuaga skenesa. OBias XdpaKkTePHCTHKA ATOMOB
TPHajbl Kene3d. XapakTepHBIE CreneHH OKHCIenwa. Haxomjgenue B-TnipHpoje. llomyuenue,
HyryH, ctank. OM3MYeCKHE W XHMMYECKMe CBOWCTBA MeTA/LTHUECKUX #enesa, kobankta M
Hukensd. CoefMHenusa sxenme3a (1I), xobansra (11), HHKems (II). . Oxcuapl, THAPOKCHARL, COMH.
Hoayuene u ceofictsa. CoeguHenus xenesa (1171), kobamnTa ( I11), ruxena (II). Oxkcuesl, comm.
I'Haposms comedi. CoeavHenus xenesa (IV) u (VD). M3MmeHeHMe KWCIOTHO-OCHOBHBIX W
OKHC/IHTENBHO-BOCCTAHOBHTENBHLIX CBOHCTE Coe/lMHEHuHA xenesa (11), (111), (VI). KomnaekcHe
COeIHHEHHA eiesa, Kobanbta, HHEens. Polbk  welesa B DHOMOrHYeCKMX TIpoLeccax.
IMpumeHeHHe Xene3a, HHKend, KoDaIsTa M HMX coefHWHeHHH. ITIaTHHOBRIE MeTa/LIbL Obuas
XAPAKTEPUCTHKA IVIATHHOBLIX 3/IEMEHTOB. XapaKTepHble CTeleHH OKHCIEHHA. OHI3MIecKHe W
XHMHYECKHE CBOHCTRA METa110B. M3MeHeHHe CBOMCTE COeaUHEHHI MIATHHORRIX METALIOR npu
NEPEXOAE OT HW3LUEH K BLICIIEH CTEMeHM OKUCIEHHs 3/1eMeHTa. Coenunenis pyrenus (V1) u
ocmus (VIIT). Coegunenus pogus (111) 1 upuaus (I11). Coeamuenns mamtagus (1I), rmiaTHHe (1)
# (IV). TIpumeHeHHEe NAaTHHOBLIX 2JIEMEHTOR H HX COBTHHEHHH,

5.2.15. Dnemenmuil1-ii 2pynnni. O6Ias XapakTEPUCTHKA ATOMOE. XapakTepHbie CTerneH!
OKHC/leHus. HaxomjeHue B mpHpoge. TMonyuenue Meu, cepedpa u 3o0moTa. PUsMUECKHe M
XMMHYECKHE CBOHCTBA META/UTHUCCKHX MegH, cepebpa, 30i101a. CoeHHEHHT Meau (ID u (I).
OxcHael, rugpokcuiel, comd. [onyuenwe, ceolictea. KomruieKcHbie COBIHHEHUA MEIH.
Coegunenns cepebpa (I). Okcug, conu. llonyuenne, cpoiicTea. KOMMnekcHele coeguvenus
cepebpa. Coegunenna 3omota (1) 1 (111). Okenasl, com. [Monyyenue, crofictea. KoMriekcHsle
COeAMHEHHA 30/10Ta. [IpHMeHeHne MejH, cepefipa M 30/10Ta W WX coegHHeHWH. BHoIorHueckas
POJIb MM,

3.2.16. 3nemermeil 2-0i epynnbl. OBLIas XapaKTepUCTHKA ATOMOE. XApPAKTepHkLIe CTENeHH
OKHCNeHHs. Haxoxgenue s npHpoje. Momyuende, MUsHMecKHe M XUMHUECKHe CROMCTBA LIHHKA,
KagMHA, PTYTH. AMamkrambl. Coeguenus [HHKa (1), Kaamus (1), prytu (lI). OrcHiwl,
PHAPOKCHALL  cosM.  Tloflyyenne, CBOHCTBA. AMQOTEPHOCTE LMHKA WM ETO  COEAMHEHHI.
Komnnekchele coepunenns nubka (I1), kapmua (11), pryti (II). Coeamnenns prytu (I).
[onyuerne wu  cpoiicrBa. [IpUMeHeHse IMHKA, KafMMs, DTYTH H HX COeIHHEHHH.
MeraoopranHueckue coefuHenHus. BHoMOrMueckas ponb uueKa. TOKCHYHOCTE COeHHeHHH
KagMHA U PTYTH.

3.2.17. Jlanmanouods! u akmunoudsl. CeMeHCTBO naHTaHoK0B. OBuas XdpaKTepUCTHKA
arToMOB. XapaKTepHble CTeTICHW OKMCIeHHA. HaxomIeHue B npupoje. IlpocTwie BellecTra.
[Tonyuenue, QH3HKO-XUMUYeCKHe CBOMcTEA. CoefuHeHHs 3 (III). Oxcuaw!, rHAPOKCHALI, CO/IH.
Coepunenna 3 (). Coegunenns 3 (IV). IlpuMeHeHWe NaHTaHOMAOR M MX CORJIMHEHHI.
CeMelicTBO aKTMHOMIOB. XaPAKTEPHbIE CTENEHH OKHMCIeHUs, IIpocteie eeinecta. Ionyuenue,
(pH3HKO-xMMHIECKHe CBOHCTBA. COeHHEHNA TOPHS, YpaHa W [Ty TOHWA. [Monyuenue W Gusmko-
XHMHYECKHE CBOHCTBA. [TpHMeHeHHe aKTHHOKIOBR.

5. JlabopaTopHbii NpaKTHKyYM:

Ne Ne pazgena
HaumeHoBanue 1abopaTopHeix paboT
/N | AMCLMILIMHBI
1 cemecTp
1 5.2.1 XAJ0D H ero coegHHeHHA. BpoM, HO/ M MX CoeMHEeHMA.
2 h22 Kucnopoa, Oxcuapl. Tlepokcnasl. Oson. Cepa u ee coeguHeHus.
3 5.2.3 A30T U ero coejiuHeEHd. Mocdop H ero coeauHEHH.
4 5.2.4 ¥Tepoj v ero coefiHHerHa. Kpemuuii ¥ eTo coeguHeHHs. OjoBo, CEHHEL]
H MX CO€HHEHHS.
) Dadi bop ¥ anioMHHUA H HX COEAMHEHMA.
6 h.2.7 Boaopos v ero coeuHerus. LLleiouHble METAITEL M UX COEHHEHMSI.
7 5.2.8 Marsui. [le1049H03eMeNbHbIe MeTaTE H MX COSTHHEHM.
8 5.2.10 Turan H ero coegrHeHMs.
9 2211 BaHaguit 1 ero coeguHeHus.




2 cemecTp

10 T P X pos, MomuDaeH, Bo/b(paM H HX COeHHEHHA.
11 7 MapraHei| v ero coeMHeH!s.
12 5.2.14 Keneso, KoDaIbT, HHKEIh H UX COBJIHHEHHS.
13 5.2.15 ‘Meps, cepedpo M HX COBAHHEHHH.
14 5.2.16 1IMHK, KanMHH, PTYTE H HX COeMHeHHA.
6. Yuebuo-meToanueckoe obecrmeyeHHe JHCLHILIHHEL

6.1. OcHoBHaf AHTEPATYPa 0 JHCHHILTHHE:

1.

2

Cnuuka, H. JI. O6man xumust: YuebHoe nocoGue s Bysos/ H. JI. Tmiaika; mog pea. A. M.
Epmakoga.- u3. 30-e, ucnip.- M.: Marerpan-Tipecc, 2005.- 727 c.

Koeanepa, C. B. OOujas M HeopraHuvyeckad Xumua. TecToBkle 3aJaHHfA H 3ajaud 1o
HeopraHMueckod xmmum: npaktikym / C. B. Komanesa, 3. IL Capura. — TOMCK :
wagatenecTeo TITIY, 2009, - 168 c.

Heopranwveckas xumus: B 3 1. T. 2. XumMus HenepexofAlLIX 3MeMeHTOR: yuebHMK /18
By30B /A. A. Jlpo3gos [1 ap.); noy pea. 10. [, Tperwsikoea. - 2-e Hij,, nepepab.-M. : M3a.
[eHTp «AKajgemus», 2011, - 365 c.

6.2. oo mHuTETBHAs THTEpaTypa:

1.

Axmetos, H. C. Obwas ¥ Heopranuueckas Xumus : yuebnuk gan sysos / H. C. AxmeTos. -
W31, 4-e, ucrp. - M. : Beicias wikona, 2003. - 743 c.

Kopanesa, C. B. O6was 1 Heopranudeckas xumust. BONPOCK! ¥ YIIPaKHEHHA 10 XMMHM s-, d-
u f-anemenTos : mpakrukym / C. B. Kosaneea, 3. 1. CaBuHa, B. Tl. Tnagemies. —ToMCK :
usgatenscreo TTTIY, 2006. - 59 c.

Koganesa, C. B. O6iaa 1 HeopraHHueckas XUMHA. Bonpockl H yIpasHeHHA Mo XHMHH p-
snemenToB : npaktHkym / C. B. Kopaneea, 3. I1. Casuna, B. II. najpimes. — TomcK :
w3gatenscTeo TTTTY, 2006. - 76 C.

Koeanera, C. B. Obuw@an v neopraduveckas xumus, OCHOBHBIE 33KOHbLI H T@PMHHO/OTHA
KOTHYeCTBEeHHLIX COOTHOIIEHHH B XMMHH : yuebHoe nocobme / C. B. Kopanesa, B. I
Tnagemues .- Tomck @ u3gatenscreo TITIY, 2006. - 54 ¢

Heopranmueckas xumusd : B 3 1. T. 3. XumHst epexogHbix 31emMeHTos. Ku. 1 : yuebHHMK g1
cTy/. BhicHL yueb. sasegenuit / A. A, [lposaoe [u ap.]; nog pea. HO. [I. Tperbsakopa. - M. :
W31, 1ieHTp «Aranemus», 2007, - 352 c.

Heoprauudeckas xumus : B 3 1. T. 3. XHMKa nepexoiHbiX 31eMeHTos. Ku.2 : yueOHHK A7ist
ey, Buic. yued. sagejenuit / A. A. [lpo3gos [m ap.]; mog pea. HO. [I. Tperwsakosa. - M. :
M3a. uenTtp «Akagemusa», 2007, - 400 c.

Yraii, 5. A. Obmas 1 HeopraHHJeckas xumus : yueOHMK 1714 By30B / . A, Yraii. - M3g. 3-e,
Hcrp. - M. : Beiciast wikona, 2002. - 527 c.

6.3. CpejcTia ofiecrieueHHsl 0CBOEHHS JUCUHILIHHbIL:

KOHTpOAHPY0IL[aA TPOrPaMMa Mo obiiel | HeopraHHueckoH XHMHH (3/1eKTPOHHBIH BapH-

aHT).

INeKTpPoHHBIE pecypcnl fndmoTtexn TIITY:

* Apxus xypHana Science, The American Association for the Advancement of Science
(AAAS) - AMEpHKAaHCKas accol[MalMs [0 PpasBMTHI0 HayKH - HeKOMMepueckas
OpraHuzalMs, COo0DIIECTBO VueHblX, CO3JaHHOC B LeaX NOJJePKKH HAyKH, HIT
«HDUKOH». JTnuensuounoii goroeop Ne 316-PH-2011 ot 01.09.2011 r. Ha nepuop ¢
01.01.2012 — Beccpouno. Cymma pgorosopa: GecnnarHo.  KoamuecTBo Kirowei
(Monb3oBaTeneH): co BCEX KOMIILHTEPOB BY3a.
http://www.sciencemag.org/content/by/year#classic

¢ Hayunan iekrponnas 6u6morexa eLIBRARY.RU. [1pu nogyiepxxe PODM.
JTuenanonHoe cornateHde Ne916 ot 12.01.2004 r. Ha nepuog ¢12.01.2004 -
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feccpoudo. Cymma goroeopa: Hecniatio. KoanvecTBo Kiaodei (No/b3oBaTe/ieH); co
Beex komnerotepos TTTTY. hitp://elibrary.ru

Apxus Hay4HbIX KypHatos 2011 Cambridge Journals Digital. Msaarenscrso
Cambridge University Press, HIT « HOMKOH». JInensuonHoi gorosop Ne 316-PH-2011
ot 01.09.2011 r. na nepuog ¢ 30.03.12 - Geccpoutio. Cymma Jorosopa: DecniarHo.
KoHY4eCTBO KAHYEH (NOIB30BATENEH): CO BOCX KOMIILHITCPOB BY3a.
http://journals.cambridge.org/action/stream?pageld=3216&level=2
Apxusbl 169 xypranoe n3parenscrea Oxford University Press, Msgarenscreo
Oxford University Press, HIT «k HOWMKOH». Jlnuensuonnoi gorosop Ne 316-PH-2011 or
01.09.2011 r. ua nepuog ¢ 14.03.12 - 6eccpounio. Cymma gorosopa: HecrinatHo.
KonuuecTso KiakYeH (Mo/b3oBaTelel): Co BCeX KOMIIEIOTEDPOE BV3a.
http://www.oxfordjournals.org/

Inpporoi apxue 2/1eKTPOHHBLIX KypHanos wijarenscrea Taylor&Francis.
W3nareascreo Taylor&Francis Group, HIT « HIMKOH». Jloroeop Ne316-PH-211 ot
01.09.2011 r. Ha neprog ¢ 06.05.2013 — Heccpouro. Cymma gorosopa: GecraTHo.
KonndecTE0 Kawuel (noas3oBareieil): co scex koMnsioTepoe TTTIY.
http://arch.neicon. ru/xmlui/

YHUC Poccua (YHHBepcHTeTCKas HHGopMamnoHHan cictema POCCHA).
MOCKOBCKHH rocyadpCTeeHHbIH yHHBepcuTeT uMedd MLB. JlomoHocosa (HayuHo-
MCCTeA0BaTeNbCKHH BEIYHOUTHTENLHEIH LIeHTP, JKOHOMHYeCKHH (axyabTeT),
ABTOHOMHAs HEKOMMepueckas opraHnsaiua LlenTp uHboOpMalMOHHEIX HCC1eJ0BaHHH
(AHO LIMW). [Tucemo-3aseka Ne 21/300 ot 01.03.2010 r. va nepuog ¢ 01.03.2010 -
beccpouno. Cymma gorosopa: decruiatHo. KonngecTso Kitodel (No/ib3oBaTeie): c
KoMMLioTepoB OnbmoTexu TITTY 1 npu MHAMBHAYANTLHON PErHCTPALIHH 110 3alpocy.
htip://uisrussia.msu. ru/isd/main. jsp

B/l «Mapc» - cBojHaa ©0asa [JaHHBIX aHATHTHYECKOH pOCIHCH CcTaTeld M3
nepuojgHueckux wu3ganun  (apxus  2001-2006). AccouManus  perHoHaILHBIX
bubmoreunsix koHcopLuymos (APEMKOH). Horosop Ne C/161-1/3 ot 12.10.2009 r. Ha
nmepuog ¢ 12.10.2009 - bBeccpouHo. Cymma jJorosopa: bDecriatHo. KosmuecTBo
K/IH0ueH (nonk3oBarenei): co BCEX KOMITLIOTEPOB By3a.
htip://arbicon.ru/services/mars analitic.html

Apxue xypHana Nature. HayuHoe u3gatenscTeo Nature Publishing Group, HIT

« HOMKOH». /THieH3H0HABIH goroeop Ne 316-PH-2011 ot 01.09.2011 r. Ha mepHog ©
27.09.12 - beccpoyro. CyMMa JOroBopa: OI/1aTa OKa3aHHLIX VOIVT MPOH3BOSHTCA H3
cpeacTe MunoOpHayku. KomHdecTBo Kioveii (0/1L30BaTEIeH ): CO BCEX
kommeioTepos TETTY. http://www.nature.com/nature/index.html

ApxHe 16 HayUHBIX JXYPHAI0B H3jarenscTBa Wiley. HMsgarenscteo Wiley,
u3garenscTBo Taylor&Francis Group, HIT « HOMKOH», JTuien3noHHLNI gorosop Ne
317.55.11.4002 ot 01.09.2011 r. na nepuog ¢ 06.05.13 — beccpouHo.
http://onlinelibrary.wiley.com/

Apxub Hay4HbIX JKypHanoB SAGE Journals Online. M3aarenscreo SAGE Publica-
tions, HIT « HSMKOH». [lorosop Ne 316-PH-2011 ot 01.09.2011 r. Ha nepuog, ¢
05.02.2012 — 6eccpoudo. http:/fonline.sagepub.com/

ApXHB HAaYYHBIX }YypPHanoB u3gaTeabcTsa IOP Publishing. M3garem.cteo IOP
Publishing MuctutyTa Ppusuky Bemkobpuranuu, HIT « H3MKOH». Jorosop Ne 316-
PH-2011 ot 01.09.2011 r. Ha nepuoy ¢ 13.04.2012 — GecepouHo.
htip://iopscience.iop.org/

ApxuB 31eKTpoHHBIX XypHaaoB Electronic Back Volume Sciences Collection n3ja-
TeascTEa Annual Reviews, M3gatenscteo Annual Reviews, HIT « HDOMKOH». [Torogop
Ne 316-PH-2011 o1 01.09.2011 r. Ha mepHog ¢ 06.05.2013 — GeccpouHo.
http://www.annualreviews.org/
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* JuekrponHas oubmorexa TITIY. htp:/libserv.tspu.edu.ru/

CaiiTbl HHTEpHeTa:
http://'www.chem msu.ru —nexipn (BHge0), My/ibTHMeJHIHBIE MaTepHanb, MI'Y,

http://www.youtube.com — nexuun, onsiTs (BH/E0),

http:/www.nanometer.ru — nexkuux (BHgea),

http:/'www.thtu.ru/courses/inorg/ - nexupu (ergec), PXTY um. [1.M.Mengeneesa,

http://'www.chem.km.ru/ - MMp XHMHH,
http://www.chem2000.ru/2/tabli.html - [TepHogHueckas cHCTEMA XHMMYECKHX 3/16MEH-

TOE,

hep:/frushim. rw/books/hooks.htm - snexkrponsan 6UGIHOTEKA MO XUMHH,

hipy/www.chemport.i - THreparTypa 1o XHMHH., OfLITS] (BH/EG),

httg:ffwww.himi Kams.ry/ -KHUICH 110 XHMHH, MPOTpaMMbl M XMMHYECKHE ONLITE (BHIe0).

http://webelements.narod.im - oHAAHH-COPABOYHHK XHMHUECKHMX 3/1EMEHTOR,
hitp://'www.chem.tut.ru/ - 3aHHMaTeLHLIe OMMLITLI [0 XHMHH (BHIe0),

http:/fwww.rushim.ru — 3nekTpoHHBIE YYeOHHKH,
http://www.ximicat.com — KHHIM N0 XUMHH, BHAEOMATEPHAbI,

hitp://chemistry-chemists.com/Video.html - oneiTe! (Brgeo),

hup://www.alhimikov.net/video/neorganika/menu.html - onerTer (8Hge0).

6.4. MaTepHa/ibHoO-TexHHYeCKOe ofecnedeHHe JHCLHIUTHHET (Moy ).
lIporeaerne nabopaTopubix paboT OCYLIECTRBAAETCH B CrelMalH3MpoBanHoi naboparto-
pum «Boablian xumuyeckas nabopaTtopusy.

Nerr/mt

HanMeHoBaHHe pa3nena
(Tembl) yuebHOH
JAHUCLTMILUTHHE! (MOAY./15)

HauMeHosaHne

MAaTEPHAIOB 0OYuUeHHs,
MaKeTOR MPOrpaMMHOTO

HaMmeHoBaHMe TeXHHIECKHX
H ayJHOBH3VaA/IBHBIX CPEICTE,
HCTIOJIB3VEMBIX C LIETLI0

obecneueHus AEMOHCTPALIHH MAaTEPHAIOB
3nemMenThl 17-H rpynnel JeMoHCTpatHOHHEE My neTHMeIHHAHLIE
OLIBITHL MaTepHabl.
JnemeHTrl 16-H rpymnmsl JleMoHCTpaLMoOHHbIE MyIbTHME/HITHEIR
OMNLITH] MATEpPHALI
OneMeHTHI 15-i rpynmsl HeMoHCTpaIMoHHBIE My IbTHMe11iiHBIe
OMNBITEL MaTepHa/IkI
JneMeHTsl 14-i rpynms! IeMOHCTPALMOHHbIE My neTHMe HiHEIR
OMBbITEI MATEPHA/IbL
SnemeHTe! 13-H Py JeMOHCTpaLMOHHbBIE My AbTHME JHHHEIE
OMBITEI MATEDHAIBI
SnemeHTE! 18-H rpymnnel MynbTHMeAHAHbIE
MaTepHaibl
InemeHTHI 1-H rpyris JeMoHCTpalHOHHBIE My nkTHMeHEHHELE
OMBITEL MdTEPHABI
DJIeMeHTBI 2-H TPYIITIbI JeMOHCTpalHOHHEIE My nbTHMeTHITHEIE
OIBITRI ) MATEQHATLI
DNeMEHTEL 3-H Py LI - My nbTHMe qHiTHEIE
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MaTepHa/lLl

DneMeHTE! 4-1 rpy L - My ALTHMEeIHIHEIE
MaTePHA/LL

DmeMeHTEL 5-H MPYIEL JeMoHCTpalTHOHHBIE My IETHMe HHHLIE
_ OMBITBL MaTepHAIbI

/IeMEHTBI 6-H TPyNIibl [ eMOHCTPAlHOHHbIE My IbTHME {HAHBIE
OINEITEL MATEPHATEL

JneMeHThl 7-H TpynrkL JleMOHCTPaLMOHHEIE My 1bTHME/HHHBIE
ONBITEL MaTepHAbI

OnemenTsl 8-10-# rpyni JeMoHCTpalJHOHHBLE My aLTHMeHAHEIC
OILITEL MaTepHa/ibl

DnemeHThl 11-id rpymnnsl JeMOHCTpalHOHHEIE My AbTHME HHHBIE
OTIBITEI MATEPHAITEL

DeMeHTRI 12-1 rpyTIsI JleMOoHCTpaLHOHHEIE My IbTHME/IHAHELE
OTBITH MaTepHaskl

JTaHTAHOKILI W AKTHHOH LI - My AbTHME\HAHELE
MaTepHaJlbl

7. MeTogHuecKHe PeKOMeHJal[HH N0 0PTaHH3auWH H3Y4eHHs! JHCIHILIHHBL

7.1. MeToHuYeCKHe PEKOMEHIAHH NPencjaBaTe/i:

B mepeoM cemecTpe CTYJEHThl H3Y4atoT XHMHIO D-31€MEHTOB H HX COEIMHEHHHA, BO BTOPOM —
XHMHIO §-, d-, f-3/1eMeHTOB H WX CoeMHEeHHH, B TPeTbeM — CHHTe3 HEeOpraHHICCKIX coeTHIe-
Huii. TeopeTHUecKue 3HAHHS, N0/YUCHHBIE H3 KYPCa TeKIi, 3aKperLIfIoTCa Ha /1aB0OPATOPHBIX
sausTHAX. Ha 1aBopaTopHbIX 3aHATHAX BLIPADATHIBAIOTCA HABLIKK ODpaLLeHHs co CTEK/ITHHOH M
KBapLEBO [10CY/I0H, NPOCTEHILIMMHA H3MEPHTE/ILHLIMH npubopamu, rpHobpeTaeTcs yMeHHe Co-
GupaTh YCTAHOBKH /IS POBEJeHHs 1a60PaTOPHBIX paBboT 110 HeOPraHHYecKoH XMMHH, /U 110-
My4eHHs HeOpPraHHYeCKHX BOIECTs H M3IYUeH s HX CROHCTB, OCBAaMBAKITCA TIPHEMBI NPETapaTHE-
HOH HeopraHuueckoil XUMHH. [TPOMEKYTOUHBIE CPE3bI 3HAHWH TIPOBOIATCH MOCIE W3Y4eHHA
OCHOBHLIX TeM Kypca: B MEPBOM CeMecTpe - MoJyueHke, (MINKO-XUMHUECKHE CBOHCTBA, MPH-
MeHeHHe, DHOIOTHYeCKasd pojik D-3/1eMEHTOB H HX coeqMHeHHH (TT0 KK J0H IPyIe), BO BTOPOM
ceMecTpe - rnojydeHHe, (PHIHKO-XHMHUCCKHE CBOMCTEA, NpHMeleHHe, OHOTOTHYECKAA PONb S-,
d-, [-oMemMeHTOR M MX CoegHHEHWH (10 KaxA0H rpynre). [poMEKYTOUHEIH CPe3 3HaHUH MPORO-
[MTCA MOCPEACTBOM C/jaUM KO/LTOKBHYMOB, BOMPOCKL K KOTOPLIM cooBLIAI0TCA 3apAHEE, MTHCh-
MEHHO (KOHTPO/IbHBIE pabOThI) H (M/IH) TECTHPOBAHHEM, & TAKKe IPH C/ate nafiopaTopHoii pa-
GoTH! nperogasaTeno. TecTHpOBaHKe NPOBOAUTCA C UCTIOMb30BAHHEM MPAKTHKYMOB, pazpabo-
TaHHBIX HA Kades|pe HEOPraHWUeCKoH XUMUH, /MO0 B KOMIEIOTEPHOM KTACCe ¢ MCTO/Tb30BaHHEM
CrelHanbHOH IporpaMMel. 3afaHud HaXomaTcs Ha caiite TTTTY. TecTHpoBaHHe CTYAEHTBL MO-
YT OCYLIECTRIATE B cBOGOJHOM OOCTYNE B KadecThe CAaMOCTOATE/TEHOH MOJTOTOBKH, KaK T
OT/IE/IbHBIM TEMaM, TaK M To ceMecTpaM. B TeueHHe BCero Kypca oOyueHHa CTY/JEHTH BBIO/-
HSHOT MHIWBHYA/BHBIE 3a7aHHs, BKIHYAKOIHe TeopeTHUeCKHE BOMPOCH M 3a8/Id4H, paspabo-
TAHHbBIE MPE0ABATE/IAMH TI0 BCeM M3Y4aeMbiM Temam Kypca. TTepBeiid 1 BTODPOIi CEMEeCTPEI 3d-
KaHUHBAIOTCS. UTOTOBBIMH 3K3aMeHaMu.

7.2. MerogH4ecKHe YKA3aHHu JI/Isl CTY/IEHTOR:

Kypc «Heoprannueckas Xumus» CTYJEHTbI M3YUaloT B TeUeHHe 2 cemectpoB. Ilepen
HAYAIOM CEeMPCTPa CTYALHT NO/DKEH 03HAKOMHUTBCA € PAa3AenaMH HIYUaeMOH TUCITHIUVIMHB 1
HX COJep/KaHHeM, MOJYUHTE TepedeHb BOTPOCOB, BEIHOCHMBIX Ha CaMOCTOATE/BHY IO paboty
M Ha 3K3ameH. CTYJeHT A0/DKeH ObiTh 3HaKOM C TPeDOBaHHAMH K yDOBHIO OCBORHHA
MHCLMIIMEEL, (HOPMaMH TeKyIlero, MpOMeXYTOYHOr0 M HTOrOBOCO KOHTPOJIA. B xypce
«Heopranuueckas XHMHA» TIOC/Ie H3YUeHHA KaXAoro pasje/a JUCIMITJIHHEI CTY/IeHT JOJKeH
CIaTh KOUIOKBHYM, MHAMBHAYQIbHOE 3ajaHWe, MPOHTH TeCTHPOBaHHe H  CAaTh
nmpenojasaTento jabopaTopHyo padoty.
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8. ®opmel  Tekywero KOHTPO/IS  YCNEBAEMOCTH M MPOMEKYTOUHOH  arrecTamHu
oby4arnmmHxcn.
8.1. Temamuka pegpepamoe (dokaadoe, 3cce):

LN AWNE

PHIHKO-XHMHYECKHE CBOICTRA MNOTHXAIBKOT€HHI-HOHOR,

TTosyuerte 1 PU3HKO-XMMHYECKHe CBOMCTEA MOMTHOHOBLIX KHCIOT H HX Coned.
MeTaiLMueckue coejHHeHus BOAOpOIA.

DOPMEI HAX0KOEHHA PeHHA B PAcTBOpAX,

OKHCHTE/TbHO-BOCCTAHORH e/ IbHEIE HpOLECCH € YUACTHEM PeHHSL U €70 CoeJHHeHMI.
OKHCTHTENBHO-BOCCTAHOBHUTETLHBIR PEAKLHH C YUaCTHEM I'MIpasHHa.
OKMCIMTENBEHO-BOCCTAHOBUTEBHBIE PEAKIHH C y4aCTHEM IHAPOKCHIAMHHA.
OKHCIUTeIbHO-BOCCTAHOBHTE/IEHEIE PeaKIHH C y4acTHEM THOLMAHAT-HOHOB.
lloyyeHue Mo/IMAHUOHOR B 31K TPOXMMHUYECKHX npoLeccax.

10. INonyuerne u npumeHenHe kapGokcuaTor Henesa, kobansra, HHKeNs,

11.

OKCTPAKLIAA METALIOB KapOOHOBRIMU KMCI0TAMM.

12, DH3MKO-XUMHUIECKHEe CBORCTRA KHC/IOPOACO/EPKALIUX COEHHEHHI BHCMYTa,
13. ©H3MKO-XHMHYCCKHE CBOICTEA KHC/I0PO/ICOAEPIKALLMX COCMHEHHI CYPBMBL.
14. MeToanl CHHTe3a W HIMKO-XMMHIYECKHe CROHCTEA MHAPHAOB P-3/1eMeHTOR VI Tpyrnsr.

15.

MeToab! CHHTE3a U DUIMKO-XHMHYECKUe CBOICTEA THAPHAOE P-3/1EMEHTOR V [Pyl

16. MeTo/is1 cCHHTe3a H (DH3MK0-XMMHUECKHe cBOiCTRA THAPHAOE P-271EMEHTOB [V rpyImbL.
17. Metome! cunaTesa MOIHXANBKOreHH/T-HOHOB,

18.

MeTofs! cHHTe3a M (PU3HKO-XHMHUECKHE NOIMTHOHLIX KHCIOT U HX COJei,

19. IMonyuyeHue 1 CBOACTRA pasHbIX MOAMDHEALMH 3/1eMEHTHOTO CeeHa.
20. MeToabl cCHHTE3a H (GH3IHKO-XMMHYECKHMe CBOFICTRA PEHHEROH KHCIOTHI.

21.
22.

MeTojbl cHHTe3a U PHUINKO-XHMHUECKHe CROHCTBA coegHHeHHH perms (1V) 1 (VI).
KomIutekcHble coeuienns KoBaneTa M CypEMEL

23. KoMIieKCHEI® COeAHHEHHA MIATHHOBLIX METAILIOR,
24, ©yniepenel. IonayueHHe, cBOHCTBA U MPHUMeHeHHe.

25.

BHOMorHueckas po/s xenesa U KoBaibTa.

8.2. Bonpochi u 3adanun dan camocmonmebHoti padombi, @ mom uucae 2pynnoeoii
camocmonmeabHou pabomst oGyuarowuxcs:

1.
2.

aaliees

10.

11.

2 cemecTp
Texnyka Gesonacnocri npu paBoTe ¢ Boflopogom. TTpumenenue sooposa,
Heropus oTKpeITHA ranorenos. CTpocHHe ABYXATOMHBIX MO/1eKy1. M3aMeHeHHe 3HepruM
CBA3H Ta/loreH - TanoreH ¥ XUMUUECKOH aKTHBHOCTH B PAAY /IBYXATOMHbIX MOJIEKY T Ta-
JIOreHOB. Brmuanue w3aMeHeHus MEKMOMeKYFIPHOI'D B3aHMOAeHCTBUA Mo psaay drop -
HOJ] Ha arperatHoe COCTOSHHE Ta/loreHos,
PacnipocTpaneHHOCTE coeuHenmii ranoreHos B npupoje.
HM3MeHenue B pagy droposogopos - HOAOBO/IOPOA TIPOYHOCTH CBASH BOAOPO-TA/IOreH,
TePMHYECKOH YCTOHYHBOCTH H BOCCTAHOBHTENBHBIX CEONCTE raI0TeHOBOJOPO0B.
[prMeHeHHe ra/oreHoR M MX CoeqHHeHHMIT,
CTpoenue MONEKy/IBL KHCI0POAa ¢ nozuuui Metogos BC u MO. [lapamaraetism mose-
KYJIIDHOTO KMCIOPO/a.
CTpoeHHe MOeKY IEI BO/IBI B pamkax Teopur BC u MO.
ITopsajok, AmHHa B dHeprus cessu MOJIeKy sl Oy, 1 HoHoe O, Oy, 0.2
ITpumenenne kuciopoga u ero COE/\HHEHHH. TIpuMeHeHMe 030Ha. Buonoruueckas poiik
KHUIOPO/IA.
lIprMeHeH e cephl W ee coenuHenHil. BHoAOrHueCKas ponk cepel. ToKcHYHOCTS coeu-
HeHHH cepel. [TpaBi/Ia TeXHHKY Ge30MacHoCTH NpH padoTe ¢ HUMH,
OBL1as XapaKTEPUCTHKA aTOMOB Xa/IbKOTEHOR 1 NPOCTHIX BELECTB. XapakTepHele CTerne-
HH OKHC/IeHHA. MeTopHa oTKpEITHA 3/1eMeHTOoB.
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12. Tloyuenue W CBOMCTEA CoeaHHeNWH ceneHa, Te/1ypa H TIOJTOHMSL,

13. IlpuMeHeHHe cetena, Teaaypa | HOI0HHSA U UX COBIHIICHHUA,

14. ConocrasneHse  SHEPreTHYeCKHX XdPAKTEPHCTHK  d307T-a30T, YIAEPOA-a30T, yrie-
poj-vriaepod.

15, Crpoenne mMosieky sl azota (metoas MO u BC),

16. PacnpocTpaneHHOCTh a30Ta 1 eT0 CoegMHeHnit B Ipupoe.

17. 'uaponns coneld aMMOHHSL.

18. Cxema MO gna NO, conoctasnende ceoiicte NO u NO™.

19. Ilpumenenue docdopa v ero coeqHHeHHIH.

20. bronoruueckas ponb coepurenHii docdopa.

21. Mblilbsik, CypsMa, BUCMYT. [TonyueHHe M HMIMKO-XHMHUECKHe CBOMCTBA,

22. CoeflMHEHMA ~ MBILULSAKA, CYPbMBI W BHcMyTa (-3). [ wipuael. llonyuende, @u3HKO-
XHMHYECKHE CBOHCTBA. COMNOCTap/IeHHe CBOMHCTE BOJIOPOJHBIX COEJMHEHHH a3oTa,
docdopa, MulLbsKS, CYPLMBI H BHCMYTA,

23. Coepuuenus Menmeska (1), cypemur (I11), BucmyTa (1), IMoayuenue. DuH3MKO-
XHMHUECKHE CBOHCTBA. MBIIBAKOBHCTAs KHCIOTA M APCEHHTEI

24. CoelMHeHHs MBIILAKA (V), cypbMer (V), eucMyTa( V). Okcuanl. MBILIBSIKOBas KMCI0TA
H dpPCEeHATEL.

25. [IpMMEHEHHE MBILBAKA, CYPEMBL, BMCMYTa H MX coeHHeHHH. TokcHueckoe JeHcTBHe
COeJHHeHHH MbILbIKA.

26. Yrnepoa u Kpemuuit THIHYeckue (Mo Mengeneesy) sneMenTEl., 3aKOHOMEpHbIH Tepexo/
B TpyTINe OT HEMETA/TMYECKHX (yr/Iepoj, KpeMHMI) K MeTa/UTHYECKHM CBOHCTBaM (rep-
MaHWH, 0/10BO, CBHMHEL).

27. Crpoenne Monekyasl CO (Metoger MO u BC).

28. TpHMeHeH e TIPOCTBIX BEIIECTE M COeTMHEHHMIT yTiepoga.

29. Buonornyeckas poss 3neMentos 14-i rpymmer.

30. I'epmanui, 0noso, ceuuel. [lonyuente W GUIUKO-XMMHYECKHe CBOMCTEA. AmiboTepHsie
CBOHCTBA OI0BA M CBHHIJA.

31. Coepurenus repmanus (I1), onoea (I1) 1 cBHHua (11). M3MeHeHHe KAC/I0THO-0CHORHEIX |
OKHC/IMTENLHO-BOCCTAHOBHTENEHBIX CBOMCTB CORAHHEHHH CO CTEMEHBIO OKUCIEHHS +2.

32. Coegunenus repmanus (IV), onosa (IV) u ceunna (IV). W3meneuwe KucioTHO-
OCHOBHBIX M OKHC/IHTENLHO-BOCCTAHOBHTENLHEIX CBOHCTE COEAUHEHHH €O CTEMeHbID
OKHC/eHnA +4, TIpuMeHeHHe repMaHms, 0/10Ba, CBHHIA H MX COBIHHEHMIL.

33. Bronoruueckas posk 31eMeHTOR 14-i rpynneL.

34. HeycTOHUMBOCTE JBYXATOMHBIX MO/EKYl WHEPTHBIX rda30B (Ha NpHMEpe reius, MeToq

MQO).

3 cemecTp

Of1as xapakTePHCTHKA aTOMOB 31eMeHToR 1-ii rPYTIILL

Haxosxaenue B npupoge snementos 2-if rpynnm.

[IprmeneHne 3M1eMeHTOB 2-i TPYINLL H KX COC/IHHEHHH.

bHosoruueckas pois 3neMentos 2-f rpynmeL.

BHOMOrHUeCKasn pojik coeaHHeHHIT 1eI0YHEIX MeTAIIIOB.

KecTkocTes Bogbl (BpeMeHHad, TIOCTOAHHAA). Y CTPAHEHHE JKECTKOCTH BOJEL

. PacnipocTpaneHHOCTE B npHpo/e 31eMeHToB 4-if IpyOIbL.

PacrnipocTpanenHocTs B npiposie 31emMenTos 5+ rpymsL.

9. Coeaunenus sanagus (11), (117), (TV).

10. MuHepansl xpoma, Mommb/ena, Boibppama.

11. OKcuabl XpoMa, MoTHOAeHa W Bo/Ib(pama (1V).

12. TIpumeHeHHe 3/1eMeHTOB 6-H TPYILILI H HX COeIHHeHui,

13. M3MeHeHHe KHCI0THO-OCHOBHBIX H OKHCIHTE/IbHO-BOCCTAHOBHTETLHLIX CBOMCTE CoegH-
HeHuH xenesa (11), (IIT), (V).

14. Ponb »enesa B GHOMOTHUECKHX MPOLIECCaX.

N

15



15. IlpuMereHue xenes3a, HAKed, KobankTa ¥ UX COeMHeHHH HUKeJIA.
16. KoMmrimeKcHEIe COBMUHEHHA Me/lH
17. [IpHMEHEHHE MIATHHOBLIX 3/IEMEHTOE H MX COCLHHEHHH.

8.3. Bonpocei 045t camenpogepku, 0uano206, 0bcyncdenull, QUCKyccul, IKcnepmus:

bl o

n

O30HOBLIH C/I0H 3eMITH.

YI/eKHOIBIH Ta3 — JKCTPAreHT B «3eMeH0H XMMHH».

CrpoeHHe H CBOMCTEA OKCHDE 430T4.

IlosnyueHHe HeOpraHHYecKHX OKUC/IHTENTeH 31eKTPOXHMHYCCKHMHE METOJaMH.

AmHanu3 OKHCUIHTENLHO-BOCCTAHOBHTEMBHBIX CHCTEM C y4acTHeM a30THOH W a30THCTOW

KHC/I0T H OKCHAOB a30Ta.
TepMogHHAMHUECKHIH dHAMH3 PeaKi{Mi B3aHMO/|eHCTBHA CEPHOH KMCI0ThL C METALIAMH.

BauAaHue KOHLPHTPALIMH A30THOH KHCIOThl HA COCTAR NPoOAYKIOE 2 BOCCTANOB/IEITHA
MeTa/L1dMH.

CTpoeHHe ¥ CROHCTRA MMOIMTHOHOBBIX KMC/IOT.

HMameneHnue KHC/IOTHRIX H OKHCTATETEHO-BOCCTAHOBHMTE/IBHBIX CBOMCTE
KHCIOPOACOAePHAlMY KHCIOT XTopa.

10. OKMCITHTEIBHO-BOCCTAHOBHTE TEHEIE CBOHCTEA CDE,EI,HHEHHI& BaHAIHA.

d.4. Hpumepsl mecmos:

|

2.

He cyiecTeyeT 4acTHLIA:
1) H.' 2) He; 3) Ny’ 4) He,’
B 3Be37ax W MeXK3IBe3JHOM NMPOCTPaHCTEE [MABEHCTBYIOT [[Ba 2/1eMeHTa:

1) H, Ar 2) H, Ne 3) H, He 4)H, Kr

[IponyuenHoe BeleCcTEO B VPABHEHHH PEaKLHH:
XeF: + H:O — ?+ HF + ()

1) XeDs 2) XeOF, 3) Xe 4) XeF.

Koaddument nepey, hropupom keenona (IT) B ypaBHeHHH PEAKIHA:
XeF, + Mn(NOs); + KOH — Xe + KMnO. + KF + KNOz;+ H.0

i 2)5 3) 10 4) 4

Kakas W3 NpuBeJeHHbIX PEAKLIMI He NpoTeKaer:

1) KBr + Cl; -

2)KI+CI; -

IHKBr+1; -

4)Cl; + B, + H:O -

CoJifiHaA KMC/I0Ta MPOABIAET BOCCTAHOBHTE/ILHLIC CBOMCTEA B PEAKI{HH:

1) Ca(OH). + HCI —

2) KMnO, + HCI —

3) MgO + HCI -

4) AgNO, + HCI -

He noasepraeTcs JUCTIPOMIOPITHOHHPORAHHIO B pacTeope KOH:

1) CL, 2) Brs 3)F; 4) 1,

BewecTBoM X, B pe3y/ibTare [|eNoykK NpeepaiieHHH Ha OCHOBE X/10pd AB/IAETCH:

Na H,50, KMnO, H,0+Br,

ClL, > X 2 X 4 TR

1) HCIO 2) HCI 3) HCIO; 4) HCIO.

¥ cTOHYHMBOCTE Ta3000pasHOTO COEIMHEHHH YMEHLILAETCA B PAAY:
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10.

11.

12,

13.

14.

15.

16.

18.

19.

20.

21.

22.

23.

1) H:Te, H;0, H,Se, H.S

2) H:0, H:S5e, H:Te, H;5
3) H:5e, H.5, H:Te, H;O
4} H‘ZD, st, lleE, HzTﬂ

CepoBoJ0po BBUIEIAETCS [IPH B3aHMOJEHCTBHE KOHLIEHTPHPOBAHHOH CEPHOH KHC/IOThHI
C

1) Hg 2) Mg 3) Ag 4) Bi

Tpu B3auMOoeHCTRIH 1 Monk Na,S 1 3 Mouib 3/1eMeHTHOH cephbl 0Dpasyercs:

1) aMcy LU HATPUA

2) TpucyL(UA HATPHA

3) TeTpacy LML HATPHA
4) neHTacymb(il HaTpHA
Bewecreo X B LelIoYKe [PeEpailieHHH Ha OCHOBE CephI:

FeS st 57 O,.t.kam HO o . X
3 4

115 2) 50; 3) 50: 4) H,5
Peaki|is, B Pe3y/bTaTe NPOTEKaHHA KOTOPOH obpasyerca okcug asora (11):
1) NaNO; + KMnO4 + H:50; —
2) NaNQO; + KI + H;50; -
3} ND_} + Br; + HzU —
4) HNO; + NaOH -
TponyiueHHOe BeNeCTRO B PeaKLiHH:
P+ KOH+ H.O - KH.PO, + ... apaseTcs:
1) H:PO, 2) PH; 3) HsPO; 4) K.HPO;
Peakius, B KoTopoi NH., niposigasietT BOCCTAHOBHTEILHEIE CBOHCTBA:
1) NH; + Al = AIN + H,
2)NH: + Na -~ NaNH; + H;
3) NH; + F; - NF; + NH.F
4) NH; + HCI - NH.CI
[IponyiijeHHOe BeIlecTBO B peaKLiHu:
As + HNOspouey — 7 + NO; + H;O asanerca:
1) H:AsQ,  2) As;0, 3) AsH, 4) As,0s

.Tpwu mponyckanuu CO, uepes pacTBOp THAPOKCHIA Kambi[MA BhINagaeT Oebld 0CALOK,

KOTOPBIH NpH jgajbHedinem gedcreun CO; pactBopseTca ¢ obpa3soBaHHeM:
1) Ca(HCO), 3)CaCOs

2) Ca(OH), 4) Ca0

Hauboblileld 0OKMCAHTeIBHOR crocoOHOCTRIO 0D1aJaeT coeJHHEHHe:
1) GeO. 2) Sn0, 3) PbO, 4) CO,

X10p MOMKHO TIQTYYHTE TI0 PeaKLiHH:

1) PbO + HCI —

2) PbCl, + HCI —

3) FbO, + HCI -

4) Pb+ HCI -

Beutecreo X B LEMOUKE IPERPALLIEHMH HA OCHOBE CBHHIIA:

Pb(NOB): MNa(iH }? t }'j HNI, }? MNaj5 >-:, H.0, }X

1) PhO; 2) PhSO, 3) PbO 4) PbSs

I1pu cnnaenenuu B,0; ¢ NaOH obpasyerca:

1) NaBO; 2) NalB(OH).| 3) Na:B,O;  4) B(OH):
TonbKO OCHOBHBIE CBOHCTBA [POSB/ET IHAPOKCH]!

1) Al(OH): 2)In{OH); 3)Ga(OH); 4)TIOH
HanGonee xapakTepHa crernedb oKucaeHus +1 i

1)In 2) Al 3)T1 4) Ga
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24,

25.

26.

27.

28.

29.

30.

3l.

S

33

34.

35.

36.

a7

38.

38.

40.

[ToneepraeTcd NMOMHOMY THAPOIM3Y:

1) AlCl, 2) Alx(504);  3) ALS; 4) Al(NO3)s

Peakiei, B KOTOpoi Ha 1 Mok Bojsl 0bpasyercd Gonbliuee KOAHYECTBO BOAOPOJA, AB-
AETCS1:

1) Ca + H:O - Ca(OH): + H:

2)Fe + H,O - Fe:O4+ H:

3) CHs + H;O - CO + H;

4) CO + H:0 — CO; + H,

apHAoM, pasaaratolliuMcA B BOJe, ABTAETCA:

1) HCI 2) CaH. 3) NHa 4) H.5

Boaopoa MOXKHO MOAYUKTE 110 PEAKIIHH:

l:l Cu+ H;J_S‘D-‘r{mlm] =¥

2) K+ H0 -

3) in+ HNOQ‘[“U”H,] —

4) Na;O + H;0 -

CHApyAOM, He B3aUMOAeHACTBYIOIMM C BOAOH, AB/IACTCA:

1) NaH 2) CaH: 3) LiH 4) AsH;

MeTain, KOTOPBIH MPH B3aMMO/eHCTBHK C KHCIOPOAOM NPEHMYIIECTEBEHHO JaeT OKCHA:
1) Li 2) Na K 4) Rb

dopMyna coeguHerHs, 06pasyIoOLIeroca MPH B3aHMOJeHCTBHH 1 MO/ CYIL(HAA HaTPHA
c 64 I 3/1eMEHTHOH CepLI:

1} MNax5; 2] Na;Ss 3] Naz5, 4} MNa:5.

O6nem (1) asora (H.y.), 0DPA3YIOLIETOCA NPH TEPMHUECKOM pasnoxkenud 13 r NaNa:

1) 6,72 2) 3,36 3) 10,08 4) 8,40

THAPOKCH, TIPH [IPOKATHBAHHH KOTOPOTO 00pasyeTcs OKCHJ

1) NaOH 2) LiDH 3) KOH 4) RbOH

Peakijus, B pe3y/bTaTe NPOTEKAHHA KOTOPOH YCTPAHAETCA BPEMEHHAS JKECTKOCTh BOJBL
1) CaSO, + Na.COs —

2) Ca(HCOy): + Ca(OH). -

3) MgCl, + Ca(OH), —

4) CaCL; + K.CO; —

MeTani, HemoCpeiCcTBeHHbIM BIaHMOJAEHCTBHEM KOTOPOro C BOJOH HEMb3A I0/YUYMTh
THAPOKCHIL:

1) Ba 2) Ca 3) Sr 4) Be

Peaxiyis, B pe3y/ibTare KoTopod 0DpasyeTcs ruApOKCHY, Ka/lbLIHA:

1) CaH, + HCI -

2) CaH:; + H:O -

3)CaH, + O; ~

4) CaH: + H.S04 gasy —

MeTarmt, J1a KOTOPOro XapakTepHo ofOpalopaHKe, KAk KOMILIEKCHBIX KaTHOHOB, TaK W
KOMIUTEKCHBIX 8HHOHOB:

1) Ca 2) Mg 3) Be 4) Sr
. Kucnora, ¢ KOTOpOH pearupyoT THTaH, LMPKOHHE U raHHii:
1) Ha80:0a5) 3) HE
2) HCl 4) HNO3pass)
Y CToHYMBasA CTEMEHb OKMCIEHHA IS THTaHA:
1) +4 2) +2 3) +3 4) +1

Hanbomee CHILHBIMH BOCCTAHOBMTE/ILHBLIMH CBOMCTBAMM 00/1a/dr0T COeJUHeHHs BaHa-
JTAA:

1) V(V) 2) V(II1) 3) V(II) 4) V(IV)

DIEMEHT, THAPOKCH,], KoToporo obnajaet amgoTepHBIMH CBOHCTBAMM:

1) Ac 2)La Y 4) Sc
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41. Peakuus, B pesy/ibTaTe NPOTeKaHMs KOTOPOi 00pa3yeTcs KOMILIeKCHBIH aHHOu:
1) Cr(OH); + HCI + H;O -
2) Cr(OH); + NaOH -
3) Cr(OH), + NH; —
4) Cr(OH); + H.S0, + H:O —
42. CoefiMHeHWe XpoMa, 00pasyHOLIeecs B Pe3y/abTaTe Peakiiii CTUTAB/CHHS:
El’sz + NﬂNGg + NﬂIC'Dg —
1) Na:CrOs  2) Na.Cr:0; 3) NaCrO,  4) Cr(NO.);
43. CoegurieHHe xpoma, 06pasyroLeecs B PesyabTaTe NPOTeKAHNHS peaxi1u:
CI‘?(SD.1}3 + (NH;}zS + H:U —
1} CraSs 3} Cf{("’]_}i
2) |Cr(NH=):J(OH)- 4) Cr,0,
44. Peakuysa, npoTeKaromjas (e3 H3MeHeHWs CTEITeHH OKHC/IeHH XpoMa:
1) Cr=(S0y): + MNaOHus, —
i) ED(SD‘GJ + quz + NaOH -
3) C[z(SD.t]n * Bl"z + NaOH -
4) Cr(OH); + Cl, + KOH -
45. TlpogyKT B3aMMO/eHCTBHA Maprasiia ¢ a30THOH KHCTOTOH:
1) Mn;0. 2) HMnO.  3) Mn(NOs); 4) MnO,
46. Kucnopog s nabopaTopHu 10/IYUAIOT PasI0KeHHeM:
1) KTcO, 2) KReO. 3) KMnO;  4) K;:MnO.
47. TONMLKO OKHCIMTENBHEIe CBOCTEA TPOABIIseT:
1) MnO 2) MO, 3) MnQ, 4) Mn; 05
48. OKcHyl, He DeaTHPVIONU|MIH C BOZoMH:
]} Mn. 05 2] Mn(. 3} Re. 0 4:| Re.()-
49. Conb xene3a (117) oBpasyercs npu B3aMMOAECTEHM Ke/ie3a
1) H2SOpas5, 3)CL
2) HCI 4) HNOxyjpaxs)
50. CoeanHenue jejesa, 06pa3yiolieecs B peay/IbTaTe NPOTeKaHHS PeaKLHK:
FE(DH]] + Br: + KOH -
1) K.FeO, «.’1.) KFeO, ':i} FeBr; 4) K{[FE[DH}I[,'
51. PeakTHBOM Ha MoH Fe'” aenaercs:
1) NaOH 3) Ku[Fe(CN)g]
2) Ky[Fe(CN)¢] 4) KNCS
52. K OKMC/IMTENbHO-BOCCTAHOBUTENEHON OTHOCHTCA PeaKLius:;
1) Fe(OH); + HCI -
2) Fe(OH)- + HC] -
3) CoOOH + HCI -
4) Co(OH). + HCI -
53. CTenexHb OKHCIeHWs koGankTa paBHa HY/IO B COBIHHEHHH:

1) CoO(OH) 3) Na;Co0O;
2) Coz(CO)s 4) Na;[Co(OH)4]
54. Merarui, 1erko pearupy LM ¢ KMCI0pog0M:
1) Rh 2) Pt 3) Ir 4) Os

55. CoejiHeHHe HUKeIs1, 00pasyIoljeecs B peayikTaTe MPOTeKaH sl pPeaxiiHH:
NiS0O4 + Br: + NaOH —

1) NiBr, 3) NiOOH
2) Ni(OH), 4) NiO

56. CoeauHer#e [UIATHHEI, 00DasyOIIeecs DU ee PACTBOPEHHH B LIapCKOi BOJKE:
1) PtCl, 3) Pt(NO3),

2) PtCl, 4) Hu[PtCl;]



57.

60.

61.

62.

63.

65.

G6.

67.

69.

70.

71

72,

73.

Meak pacTBopHIH B a30THONH KHCTOTe M A0DABHAM W3OBITOK aMMHaka, B NOIyYeHHOM
PAacTBOpe Melb HAXOAUTCA B BU/Ie HOHOR'

1} [Cu(H.0)s]* 3) [Cu(OH).)

2) [Cu(NH;). ™ 4) [Cu(NHz).]"

- Ilpn anekTpomze cynudara Meau Ha MeJHOM dHOZE [POTeKaeT peakyjms:

1] EHQD —de -, Dg + 4H'
2)Cu~-2e - Cu*

3) Cu** + 2e ~ Cu

4) 2504 -2e —~ S,04*

- lIpoaykT B3auMogeicTerA 30/10Ta © L[APCKOI BOJKOM;

1) AuCly 3) AuCl

2) H[AuCl,] 4) Au0.

30/10TO pacTEOPAETCH B:

1) HNO; 2) HNQ, 3) H:Se0, 4) HyPO,
OKCOLMHKAT 0Bpasyercs no peaximu:

CIeames.

A L o
2) ZnO + NaOH + H,0 -

Cridaen,

NZIND+Cap——

4) Zn0O + HCI -

PacTBopserca B jenovax ¢ BeLIeneHHeM BOAOPOIA:

1} Hg 2) Zn 3) ZnO 4)HgO

Anq nepesosa pryTH B pacTRopMoe COEAMHEHHE HCII0IB3VIOT:
1) HCI 2) H:SOugass; 3) HNO, 4) NaOH

- Peakijus, B KOTOpOH Ko3(ipHIenT nepes 1prkom paseH 5:

1) Zn + HNOsgony; — Zn(NOs), + NO; + H:O

2)Zn+ HNOsypgy — Zn(NO;); + NO + H,0

3] fn+ HNUJ(EJ%! - Zl](NU_{]2 + N+ H:0O

4) Zn+ HNO:05m — ZH{ND:I}; + NH.NO; + H.O

3apaj KOMIIEKCHOr O HOHA B COE/IMHEHHM rexcauyuarodeppar (I1) xamis pasen:

) 1- 2) 2- 3) 3- 4) 4-
Crenens okHC/IeHHs KOMIMTEKC00DPa3nBaTeNs 8 coeuHeHHH [Co(H:0):(NO:):] parHa:
1)+2 2) +3 3)0 4) +4

Hucmo aToMoB X/10pa B KOMITIEKCHOM COeTMHEHHH X/10pH[ JHOPOMOTETPAAMMHHILIATH-
HeI (IV):
1)1 2)3 32 4) 4

K HEINEKTPOJIMTAM OTHOCHTCH HOMIIeKCHOe CoCaHHEHHE;

1) [Co(H:0)%]CL;  3) Nas[Cr(OH))

2) [Cr(H:0)4CI:] 4) Na[Cr(OH).]

HanGosnee ycroifunenmv KoMmekcHbIM HoHOM sBasIeTCS

1) Kuecr[Ag(NH5), | = 5,8-10°*

2) Kool Ag(CN):J = 1,4-10™

3) Kia[ Ag(SCN).]* = 8,3- 101

4) Knm[z‘ﬁigl‘:S'zD;):!]} = 3,51ﬂ i

Tun rubpuam3aiu aTOMHLIX 0pGUTaneil HHKe s B HOME [NICL]*:

1) sp? 2) sp’ 3) sp 4) d*sp*
Tun rubpugnsamy aroMubIx opOHTanel MeaH B HoHe [Cu(NH3):]":
1) sp 2) sp? 3) sp’ 4} dsp’

THn rubpUaAKM3aTHY ATOMHRIX opburaeii kobamsta B Home [CoF; ™
1) dsp? 2) sp’d? 3) sp’ 4) sp?
INpocTpancTeenHan KOH(HTYpal|s KOMITIeKCHOTO HOHa [Zn(NH3)4]"
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76

1) TeTpayjipHueCKan
Z) KBagpartHas

3) mHHeHHan

4) oKTa3pHUIeCKAd

. Tun l'HﬁpH,..‘.],H'ji;ILIHH dTOMHBIX ﬂpﬁHTﬂ."lf.‘ﬁ HHKE/A B KOMIVIEKCHOM COegHHEHHH

Ka[Ni(CN).] — dsp’. IpocTpaHcTBeHHas KOH(HIypalMa KOMIUIEKCHOTO HOHa:
1) TeTpasapuueckan

2) OCKOKBA/IPATHAS

3) NIMHeHHAA

4) npamMHjanLias

. [pocTpancTeeHHAan KOHQHTYpaLMa KOMIUIEKCHOr0 Hoda [CoFg]™:

1) TeTpasapuuecKas
2} KBajipaTHad

3) mHneHHas

4} oKTaszApHYECKan

. [pocTpaHcTReHHAA KOH(DHIYpaLus KOMIUIEKCHOTO HoHa [Cu(NH),]":

1) TeTpasgpuuecKas
2) KBagpaTHas

3) nuHeHHas

4) oKTa3apHUeCcKad

8.5, llepeuenn gonpocos 049 NpoMeNCymouHol ammecmayuu (K 3K3ameHy, 3auemy):

10.

11.

2 cemectp
Obujas XapakTepHCTHKa CBOACTB aTOMOB M 3/eMeHTOB 17-if rpynnsl [TepHoaudeckoi
CHCTEMBL.
drop. Haxoxnenwe e npupoge. [lpoctoe eewecteo. Ilonyuenye. PHIMKO-XMMHUECKHUE
coiicTBa. Coegunenus ¢ropa. Proposogopoa. [lnaeukosas kucnota. I[lpuMeHeHHEe
(Topa U ero coeTHHEeHHH.
Xnop. Haxompgenue B npupoge. IlpocToe Bemectso. JlabopaTopHbie H MPOMBIILIEHHbBIE
METO/LI MOTYUeHHA. (PHIHKO-XHMHUECKHe CBOHCTBA xnopa [ IpumeHente xnopa H ero co-
eNMHEHHH.
CoeauHenHa x1opa (-1). XI0poBoJopo), W XA0pOBOJOPOAHaA KHC1oTa. [lomydeHue M
(hH3UKO-XMMHYECKHe CBOHCTRA.
Kucnopoacogepxanme coeguienus xnopa (1), (I1). Crpoenwe monexyn. IlomyueHue.
DHIMKO-XUMHYECKHe CBOHCTEA.
Kucnopogcogepxaniie coefuHeHns xopa (V), (VIL). Crpoenue monexyn. [NonyueHue.
DU3UKO-XMMHYECKHEe CBOMCTRA.
HameHeHHe KHCIOTHBIX W OKHMC/IHTeIBHO-BOCCTAHOBHTENEHBIX CEBOWCTE B PRIV KHC/IO-
pPOACOAEPKALLMX KHCI0T XJ10pa.
IToarpynna dpoma. Haxoxnenue B mpHpoge. [lpoctele sewectea. [lonyuenune, GpU3IMKO-
XMMHYeCKHe cBofcTea. [lanoredoeogopogel.  Ilomyuenue,  (HIHKO-XHMHUYECKHE
CBOHCTBA.
Kucnopoacojepxanime coegutenus dpoma. Tonyuenue, pH3MKO-XMMHYSCKHE CBOMCTBA.
M3MeHeHHe KHCTOTHRIX M OKHCOTHTE/IEHBIX CBOMCTE B pA1y KHCIOPOACOTEPHAIIHE KHC-
noT. TIpuMeHeHHe GpoMa | ero coeIHHEHHI.
KHciopoacoaepikaiue coejiHendvs loga. Ilomyyenne, QHIMKO-XMMHYECKHE CBOHCTBA.
H3MeHeHHe KHCAOTHBIX W OKHCTHTEIBHBIX CBOHCTE B PAAY KHCIOPOACOAEPKALIMX KHC-
moT. [IpuMeHeHHe Hojla M ero coeHHeHHH.
OO0mas XapakTepMCTHKA CBOHCTB aTOMOB M 3/ieMeHTOB 16-H rpyrmbl TTepHoguueckoi
CHCTEMELL.
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12,

13.

14.

15,

16.

1.7

18.

20.

21.

22,

23.

24.

30.

31.

32

Kucnopoa. Crpoenne momekyssr (MO). Haxomense B npupoje. [Tpocroe melyecTno.
Ionyuenne. ®H3MKO-xuMHuecKHe cROtiCTEA, Okcuppt. Tlonydenne, hHInKo-XHMUYeCKHe
ceoiicTsa. [MpuMeHelme KHC/10P0/a.

Boga. Ctpoenne Moneky b, Boaopomgnas ceask. OHIHKO-XHMHUECKHE CBOHCTEA BOEI.
O30H. Crpoenne Moaexyiibl, Honyqenwme, puIHKO-XUMHYECKHe CBOMCTBA 030HA. Hpu-
MEHEeHHE 030Ha.

CoepHHeHH: NMePOKCHIHOrO THIIA. ITepokckg Bogopoga. Ctpoexue MOAeKYbL [Tonyye-
HHE, (PUSHKO-XMMHYeCKHe CBOCTBA. OKHCIHTE/IBHO-BOCCTAHOBUTETEHBIE CROMCTRA [e-
POKCHAA Bogopona. [lepokcuasl MeTanos.

Cepa. Haxoxaenwe B npupoge. lpocroe Beujectso. Moagudmkarum cepel. [Tonyuenne,
PHIMKO-XHMHUCCKME CBOHCTBA.

Ceposofopoa, monHcy b(aHs, CYMLOUHABT H 1I0THCY TBGH/bL. [Monyuernne. duanko-xu-
MHYECKHe CBOHCTBA. [IpuMenenwe cepul 1 ee COeQHHEHMH.

CoeavHenns cepni (1V), Huokcug ceper. Crpoenne MOIeKynel. TTonyuenune. ®u3mmo-xu-
MHUECKHe CBOHCTBA. OKMCIUTE/IbHO-BOCCTAHOBHTEILHAS ABOHCTBEHHOCTL COEIHHEHMIT
cepol (IV). CynbdmTeL

. Coepunennus ceper (VI). T PHOKCHA Cepbl. CTPOEHHE MOJICKYIEL llonyuenue, pusmro-xu-

MHYECKHe CBOHCTEA,

Coepunenns cepet (VI). CepHas kucaora. Crpoexue monekynsl. IMonyyenmue, (buzuko-
XHMHYECKHEe CBOHcTBa. OKMOTHTeNsHBIE CBONCTRA CEPHOH KMCI0ThL. [IpHMeHeHue
CoeTHHEHHH cephl (V).

Coegunenus ceprl (VI). Thocynedat Bogopoaa u ero coeanHeHus. CTpoerHe MOIEKYI,
[Tonyuenue, H3HKO-xMMHUECKHE CBOTICTEA, NPUMEHEHHE.

Cened. HaxoweHnne B npHpoge. MogupHkaiH ceneHa. [NomyueHue. PHIMKO-XHMHYE-
CKHe cBolicrea. CoeguHenms Se (-2), (IV) u (VI). Okcugel, ceseHHcTan u Ce/IeHOBas
KHCTOTEL. [lomyuenne. ®usuko-xuMHUeCKHe crolCTEA. [Tpyumenense cenena u ero co-
EAHHEHHH.

Tennyp. Haxoxgenue B pupoge. [lonyuenne, Qu3nko-xuMHYeckue cpoiicTea, Coegu-
Henust Te(IV) v Te(VI). OkcHab M KHCAOTEL Crpoenne monekya. Mosyuenue, (H3HKO-
XUMHUECKHE CBOHCTBA. [pumeHenke Tennypa u ero COBIHHEHHH.

Honouui. lloayuenue, (GU3MKO-XUMHYECKIE CBOHCTBA. COE/MHEHHA MONOHMS. IMpu-
MEHEHHC [10I0HHs.

- OBImjas xapaKTepHCTHKA CBOMCTBE ATOMOB M 371eMEHTOR 15-ii rpynmel [leproguueckoii

CHCTEMEL.

- A30T. Crpoenne monexys! (Metogsl BC u MO). Haxoxzaenune B npupoge. [Toayuexue.

PH3IHKO-XHMHIECKHE CBOHCTBA. [TpuMeHeHHe a30Ta.

- COeIMHEHHA CO CTeNeHnblo OKHC/IeHHS 430Ta (-3). AMmHaxk, CTpoenue Mosieky el [lomy-

ueHve. PUINKO-XUMHYECKHe CBOCTRA, [Tpumenenme aMmHaka.

- Oxcuawt asota (11), (110), (IV), (V). Ctpoenue Moneky1. [loayuenue. ®usuxo-xumuue-

CKKe CBOHCTBA. [IpiMenenre okcHI0B a3ora.

- Coegunenus asora (I11). OKcH2I, a30THCTad KUCTOTa, HHTPUTEL. CTpoenHe mMonekyr. ITo-

ny4eHne, GHUIHKO-XHMHYeCKHE CBOMCTBA, OKHCIMTETEHO-BOCCTAHOBHTETbHLIE CROMCTEA
CoeAnHeHn asoTa (IIT). [lpuMenenue coeguuennii asora (11I).

Coeaunenus asota (V). Oxcup azota (V). A3oTHas KucnoTa, HHTpaTEL Crpoenue momne-
Kyn. JlabopaTopHiie ¥ TPOMBIIUIEHHBIE CHOCOGHT NoAyueHHA. PUIHKO-XHMHYeCKHE
CBOHCTBA. CBOHCTBA HUTPATOB. Hapckan voaxa. TIpuMenente a3oTHON KHCIOTBL M HUT-
paTog.

A3HI0BOJOpOT H a3HAOBOJOPOAHAA KucaoTa. [TomyueHwue, (hH3HKO-XHMHYECKHe CBOL-
CTBa, IPHMEHEHHe.

Pocihop. Haxowaenne s npupoge. Mogudukanmm thoctopa. Moy uenne, hrsHKo-xHMH-
Heckue coHcTBa. Coepunenus docdopa. Dochun, nomyuenue, GHIMKO-XUMHUECKHE
CBOWCTBA.
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33. Coegunenns docdopa (1), (IIT). Okena docdopa (111). GocopHopatacTasn 1 docdopu-
CTad KMCIOTeL B Wx comm. Crpoenne Mosekyn. [lonyyerue, PH3UKO-XMMHUECKHE CRO-
CTBa, MPHMEHEHHE,

34. Coegunenns docdopa (V). Okcug. Mera- u OpTOhOChOPHAA KHCIOTHI H WX COJIM.
Crpoenue MOneKy I llonyuenne, prIuko-xuMHYecKHe CBOHCTEA, PpHMeHeHu e,

35. @ocopHete yrobpenus. [lomryuerme u MpHUMeHeH e,

36. Muuuesk. HaxomcHue s npHpoge. [onyueHue. MUIMKO-XMMHYECKHE CBOHCTBA. ApPCHH.
[IpHMeHeHHe MBIIbSIKA M €T0 COoeTHHEHHII.

37. CoepuHenus As (III), (V). Oxcungl, TANIOreHHARL M CYyMh(puALl. MBINLAKOBHCTAA M ME]-
MILHKOBAA KUCIOTBI H WX Co/. TTonyuenne. ®usHKo-XIMUYeck e CBOICTBA.

38. CypbMa. Haxoxgenue B npupoge. Honyuenne, $husuko-xuMuueckue crojicTsa. Ipu-
MEHEHHE CYPBMBIL H €€ COP/HMHEHHIL

39. Coegusernms Sh (Il1), Sb (V). OKcugel, cymsguam, ranorenv/ibl, cTubun, Ilonyuenue,
(bH3MKO-XHMHUeCKe CROMCTRA,

40. BucmyT, Haxoxpnenue s npupoje. Honyuenue, husuko-xHuMUuECKHe CBOJiCTRA.

41. Coepunerus Bi (111). Oxcwp, THAPOKCH], TanoreHHibl, CY/b(HI. OKUCIHTE/ILHLe CROMN-
CTBd CoefHHeHHH Bi (V). TIpuMenenue BHCMYTA H €ro COeqHHEeHHMI.

42. OBLjas XapaKTEePHCTHKA CBONCTE aToMos 1 reMenTos 14-i rpynmel [lepuoiueckoii
CHCTeMBL.

43. ¥rnepog. Ipdethie Benjectsa. AnMas, rpadur, kapfHuu, GyuiepeHsl. PUIHKO-XUMHYe-
CKHe CBOHCTBA yI/1epojia. [TpuMercHue yriepoya.

44. CoesiMHeHus yriaepoaa c OTPHUITATE/IEHOH CTENeHbI0 OKHCTeHMS. Kapouge:. Monyqenue,
(PHIMKD-XMMHUECKHE CBOMCTRA. [Tpumenenue kapbugos.

45. Coegurenus yriaepoga (11). Oxcuy yroepoaa (11). Crpoense moneky et Ioayuenue, -
IHKO-XHMHYECKHe CBOHCTRA, IPHMeHeHH e,

46. Coeaunenns yraeposa ( IV). Ouokcua, AUCYBMY yraepoaa, docren, [Tonyyenne, ¢u-
SHKO-XMMHUYeCKHe CBOHCTBA, NpHMeHeHue,

47. CoeguHenns yrnepoga (IV). KapboHarhi, THOKApOOHATEI, LiHaaMu, I[HaHaT BOJOpOa,
HHAHATBL, THOLHAHATBI, MOUYCBMHA, Toayuenne, dhuznko-xuMUYecKye CBOKCTBA, [pH-
MEHEHHE.,

48. Kpemuuii. Pacnpoctpasésnocts B npupoge. Tlpocroe sewjectso. INomyuense, (husuko-
XHMHYECKHEe CBOHCTBA.

49. CoeHeHHs KpeMHMs. CuTaHbL HHokcHg kKpemuna, KpeMHUeBBe KHCTOTBI. [Tomyye-
HHe, DUIMKO-XMMHYUECKHE CBOMCTRA.

50. Crekno. IMpuMeHeHse KpeMHus 1 ero COEHHEHHH.

o1. I'epmanuii. Haxomenue B npHpoge. [oayyenne. OHIUKO-XHMUUECKMe CBONHCTBA, [Tpu-
MEHEHHE TePMaHHA H ero COeAUHEHHIL

52. Coepyrenus Ge (I1), (TV). Oxcuasi, ranorenwgsr, cyabhHAbL TTonyuenne, OUIHKO-XH-
MHUECKHE CBOHCTRA.

53. Onoeo. Haxosknenue B npupoge. lNoayuenne. OUINKo-XHMHYeCKHe CBOMCTBA. [IpHMene-
HHC 0/I0BA 1 €T COeJHHEHHI,

54. CoeauHenms onoea (1) u (TV). Okcuggi, THAPOKCH/bI, TA/IOTEHH/IBI, CYTBM /b [Momyuae-
HHe. PH3MKO-XHMHUeCKHe CBOIiCTBA.

55. CeuHel]. HaxomeHue B npHpoze. [lonyuerne, QUIHKO-XHMHUCCKHE CROHCTBA. [Npu-
MEHEeHHEe CBHHIIA H er0 CoeJHHeHHiA.

36. CoeanHenns cBuHLEA (M) u (IV). Moyuenwe, (pH3HKo-xMMHUYeCKHe CROCTBA. OKMCTH-
TeLHbLIC CBOHCTBA Pb (IV). Cypux.

57. OBLUas XapakTepHCTHKA CBOMCTB aTOMOB H 31eMeHToB 13-if rpynmel [epuoHueckoii
CHCTEMEI,

58. Bop. Haxoxgenne s npupoge. Tomyuenwe, Gpuzuko-xiumugeckve croiicTra. Ipumenenme
Bopa u ero coemuuennii
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59. BHHapHele coegHHeHHs Gopa: OKCH, CY/IbOW/, HUTPHA, Ta/I0reHH/IL], GOPAHEL. [Toayue-
HHe, PH3IMKO-XHUMHYeCKHe CROICTRA,

60. Coeguuenns Hopa. Okeug bopa (I11). OkcoBoparh Bogopoaa (HBO:, HiBO:, H:B.O,) 1
ux comu. [onyuenne, PU3HKO-XHMUUCCKHE CBOMCTBA, NPUMEHEHHE,

61. AmoMuHKi. Haxosxzgenre B npupoe. onyuenne H (pU3UKO-XMMHYECKMe CBOCTEA.

62. Coepuuenna amoMuHus ( IT). Okcup, rHapoKcHa, rasorenue, THAPKA, HUTpKA. TTomy-
HeHue, (PU3HKO-XHMHUEeCKHe CBOFCTBA. TIPUMEHeHMe ATIOMUHNA 1 ero COBTHHEHHIA.

63. FammHid. Haxox/eHue B npupoge. [omyuenne, (u3nko-xUMHYeckHe ceolicTBa. CoefH-
HeHua Ga (TIT). Oxcup, ruAPOKCH, ranoreHupI, HHTPHJ|, CyIbgHA. [lomyuenne, dusu-
KO-XHMHUECKHE CBOWCTRA. [IpHMeHeHue ra/iTis M ero coequHerHil,

64. Unauit. Haxoxaenue s npupoge. oy yenne. PUIMKD-XMMHYECKHe CROICTEA. Coepure-
HUA uHAuA (1), OrcH, rugpokcu, FATOreHHALI, HUTPHA, CyaspHA. [Noayucaue. OH3g-
KO-XHMHYECKHe CBOMCTEA. [TPHMEHEHHE HEIUA H 10 COe/IMHeHH I,

65. Tawmaid. Haxoxgenue B npupoge. TTony4enue. OHUIMKO-XMMHUECKHE CBOICTEA. Coegu-
Heuua TauA (1) u (I). Okcuabl, THAPOKCHALL, raA0reHH/ b, CyAbmasl. Ipumerenne
TA/LTHA H ero coeJuHeHuH. ToKCHIHOCTE coeJUHeHAR Ta/LIHs.

66. SnemenTsr 18-H rpymmeL. e, Heomw, aprou. Togrpymma kpuntona. [lonyyenue. Mu-
3UKO-XHMHYECKHE CBOHCTRA. CoegHHeHHs KPUITTOHA, KCeHOHa M pajioHa. TpuMenenue.

3 cemecTp

1. Bogopoa. MsoTonbt Bofopoza: MpoTHii, geiiTepuii 1 TPUTHI. PacipocTpaHeHHOCTh BOgo-
POja i (hOPMbI €r0 HAXOMKAEHHA B MPHPO/e. BaneHTHbIE COCTOSHAS Bojgopoaa. Moneky-
JIPHBIA BOAOPOJ, DH3MIECKHe M XHMHUECKHe CRONCTRA. JlabopaTopHLie ¥ MpOMbILILTEH-
Hble Cnocobkl NOAYYEHHs BOAO0POAA. [TpHMeHeHHe Bogopo/a.

2. CoelHHeHHSA BO/IOPOLA C META/UTAMH M HEMET: IAMH. I'MADHABI ¢ KOBAIEHTHBIMH, HOH-
HBIMH H NPOMEKYTOYHBIMH THIIAMH CBsi3eil. PacTBOPHMOCTE BOJOPO/AA B MeTaiuiax. TTo-
TyHeHue W (PH3HKO-XHMHYECKHE CBOHCTRA THAPU/I0B. [pymeHeHHe THADHIOB.

3. O6mas xapakTepHCTHKA aTOMOB H 31eMeHToR 1-i rpynns [TeprHoguueckoi cHeTeMbL

4. JIuTHH. Haxomenue B nipupoge. [poctoe BellecTBo. [lonyuenne. @UIHKO-XHMHYECKHE
cBoHcTBa. CoeguHenHs MHTHA. [IpHMeHeHye THTUA 1 ero COeHHEHHH.

5. Harpui. Haxoxnenwe B npupoge. [Ipoctoe eewectro. [Monyuenne. Du3nKo-XUMye-
CKHE CBOHRCTBA. COe/iHHEHHA HATPHA. IlpumeneHue HATPUA M ero coeguHEeH ML,

6. Kamiid. Haxoxzenue B mpupoge. [1 pocToe BelecTBo. [lonyuerive, QUIMKO-XUMHIECKHE
cBOHCTBA. CoeAuHerHs kamid. [IpUMeHeH e KaTHs 1 ero CORJMHEeHHH.

7. Pybupwh v yesnit. Haxowenue B npupoze. Tlpocteie gemectea. [oayuenne. uzmKo-
XHMHYECKHE CBOMCTBA. COBIHHEHMA PYOMAMI M 1031 ITpumenenue pyduaus u uesns 1
HX CoeJHHEHHH.

8. Bepuumii. PacuipocTpaHeHHOCTh B npupoje. [lonyuenne U (hH3MKO-XHMHYECKHE CBOT-
CTBa mMeTa/lHueckoro bepunins. Coequnenns Bepuama. Okcug, THAPOKCHI, WX amto-
TePHOCTL. Conu Depunnua, ruaponus coneil. TOKCHYHOCTS coefUHEHHH Oepunua. [Ipu-
MeHeHHe DepH/UIHA M ero coejiMHeHH ;.

9. Marnui. PacnpocTpaHeHHOCTs B TIPHpoE. Toayuenne u hUIHKO-xMMHYeCKHe CBOICTRA
METa/LIMYeCKOro MartHs, COeTHHeHHS MarHms. Okcug, rTHAPoOKCHI, comH. [Tpumenenue
MarHua H ero COeJHHeHHI.

10. KanbuuH. PacrnpocTpaHeHHOCT: B npxpoge, [loayueHue M QHU3HKO-XHMHUECKHe CBOM-
CTBa META/LTHYECKOr0 KaibLHA. CoeIHHCHHS Kalbi{Hs. Oxrcuy, rHapokck, conu, XKecT-
KOCTE BOJLL. [IpHMEHeHHe KaMbLHS M ero coegHHeHH .

bapuii. Pacnpoctpaxensocts s npupoge. Honyuenue 1 hpu3nko-xuMmuueckue cBoiCTEA MeTa-

miveckoro Gapus. Coefunenns Gapus. Okcun, FHAPOKCHA, conu. [IpuMeHeHre Dapus H ero co-

eUHEHUIA.

11. Crpontid. PacipocrpaneHHOCTL B nipupoge. Monyuenne 1 duznko-xHMHYECKHe CRO-
CTBa METALIHUeCKOro cTpoHuuA. CoejuHeHHs CTpoHiMs. OKCHA, FMAPOKCH/, COJIH,
[IpuMeHeHHe CTPOHIMS U eT0 COoeTHHEHHII,
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12.

13.
14,

15.

16.
TE

18.

19.

20.

5Lk b

F.ha

23.

24,

25

26.

27,

28.

2.

30.

31.

Obmas XapakTepucTHKa aTOMOB 3/1eMeHTOR 3-ii rpymnel. [TpocTeie gewecrsa. [lomyue-
HHEe 1 (PH3HKO-XUMHUeckHe cBoiicTsa. CoeguHenss d/emenTor 3-if rpynmel, TTpuvere-
HHE 3MEMEHTOB IPYNNbl CKAHANS H UX COeQHHEHHIA.

OB1mjas XapaKTepUCTHEA aTOMOB 3/1€MEHTOB 4-H [PyIIE [TepHOAUYECKOH CHCTEMEL.
Turan. Haxoxgenye e npupoge. TIpocroe BenecTro. [Monyuenne ¥ PUIHKO-XHMHUECKHE
ceoiicTa. CoenwHenust Turasa (I11), (IV). KHCAOTHO-OCHOBHBIE W OKMC/THTETH-
HO-BOCCTAHOBHMTE/LILIE CEOHCTRA COEJMHCHMI THTaHA. [lpumeHeHHe TWTaHa W ero co-
eqHHeHHH.

Lipxonwii, ragmuii. 1lpocTeie pewectsa. Tonyyexne u DHIMKO-XMMHYECKHE CBOMCTEA.
CoeHHENNs LUPKOHWH U TaHus. | IpHMeHeHHe UMDKOHMS H TadyHus W WX COeTHHeHHIT,
Of111as XapaKkTepHCTHKA aTOMOR 3/1€MEHTOB 5-if rpynnbt [TepHOAMUecKoil CHCTeMBL.
Banazui. CTeneHd OKMCIEHHA BaHA/US B COEIHHCHUSIX. [Mpoctoe weecteo. [Nomyue-
HHe. PH3IHKO-XMMHYeckue ceoicTea. Coeannenns Banaaus (11), (111), (IV), (V). [Toayue-
HHE H (PHU3MKO-XMMHYECKHe CBOFCTBA. KHC/I0THO-OCHOBHEIE M OKHCIHTEILHO-BOCCTAHO-
BUTE/IbHbIE CBOHCTBA COC/|MHEHHH BaHa s, [IpUMeHeH1e BaHAAMA M ero CoeJHHeHHI.
Huobuii, TanTan. Haxoxnenne B npupoge. Tpoctbie BemjecTra. [Monyvende U GH3IMKO-
XMMHYeCKue cBoHcTBa. CoeuueHns HHoOMs u TaHTana. TTpuMeHeHHe HHOOHA M TaHTana
M WX COBRTUHEeHHH,

ODLuas XapakTepUCTHKA aTOMOB 3/1eMeHTOB B-H rpynnb [lepHoguueckoil cucTeMbl. Xa-
PAKTEPHELIE CTEIIeHH OKHUCTCHHSA.

Xpom. XapakTepHble CrereHu oKHcleHus. Haxoxaenve B npupoge. ITpocToe BelecTso.
[NomyuenHe u hH3HKO-XUMHUECKHE CBOHCTBA,

Coeaunenus xpoma (1), (11I), (VI). TMoayuenue U dH3HKO-XUMHYECKHe CBOMCTBA. Kuc-
JIOTHO-OCHOBHBIE W OKHCIMTe/IEHO-BOCCTAHOBHTE/IbHbIE CBOMCTBA COE/IHHEHMH XpoMa.
IIpuMeneHHe XpoMa | ero CoejiHHeHHH.

Momubgen, soskwppam. HaxoxaeHwe B npupoae. lpocToie Bewecrsa. Toayyerse U (u-
3UKO-XMMHUeCKHe CBOMCTBa. CoeauHenus monubaeHa H Boisgpama. TIpHMeHeHHe MO-
nHbaeHa ¥ BOML(paMa H HX Coe/|HHEHMEH.

Obuian XapakTepuUCTHKA aTOMOB eMeHTOE 7 TPyrmbl |lepHogHueckoil cucTembl. Xa-
paKTepHLIe CTeNeHH OKHCIEHHH,

Mapranel. XapakTepHele CTeNeHH OKHOIeHHs. Haxoxaenue B npupoge. Ilpocroe sewe-
cTBo. [NosyueHue W QU3MKO-XHMHUeCKMe cBolcTBa. [IpHMeHeHMe MapraHija W ero co-
EIHHEHHH.

Coenurennst Mn (IT), Mn (IV), Mn (VI), Mn (VIT). Tlonyuenue ¥ GpU3HKO-XUMHUECKHE
CBOHCTBA. KUCI0THO-OCHOBHBIE M OKMC/IMTEILHO-BOCCTAHOBUTENLHLIE CROMCTEA coenm-
HEeHWH MapraHIia.

Texneuun, pennid. [Ipoctele Bemjectea. [TonyueHHe u QH3MKO-XHMHUECKHe CBOMCTBA.
CoeoHHEHHS TexXHeLHs, peHus. [[puMeHeHre TeXHeLMs | PeHHsT H HX COeLMHEHHH.
OO011jan XapaKkTePUCTHKA ATOMOB 3J€MEHTOR TpHanbl wenesa. Kenezo. Haxowaenue B
npupoge. Ilpoctoe pewecrso. [Monydenue. Cranb, YYTVH. DHIMKO-XHMHUCCKHe CBO-
cred. [IpHMeHenHe »Keesa | ero coeJHHeHHI.

Coeunenns xesesa (1), (IT1), (TV), (VI). Toayuenne u GH3NKo-XUMHYeCKHe CBOICTRA.
KWUCIOTHO-0CHOBHBIE W OKMC/IHTeILHO-BOCCTAHOBHTE/ILHbIE CBOHCTBA COEIMHEHMH XKe-
ne3a.

Kobanet. ITpocroe Bemectro. [loayueHue u (H3NKO-XHUMHYecKue cBoficTBa. Coequme-
Hus kobaneTa (I1), (111). Monyuenvie u hu3MKo-xMMHUEeCKMe cBolicTBa. [IpEMEHEHHe KO-
DanLTa ¥ ero COeqMHeHHI.

Hukens. Haxowgenue B npupoge. [IpocToe BewiecTro. [onyuenne ¥ QUIHKO-XHUMHYe-
Ckue ceoiicTpa. Coenunenna Hukens (1), (I11). [onyuenue ¥ QHU3MKO-XHMHYECKHE CBOII-
crea. TlpuMeHeHHe HUKes H ero CoeHHEeHHTH.

00w XapaKTePUCTHKA MIATHHOBBIX 3IEMEHTOB. XapaKTePHbIC CTEIeHH OKHC/IeHML.
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32

33.

36.

37.

38.

30,
40.

41.

42,

PyTeHuii ¥ 0CMHiA. PacmpoCTpaHeHHOCTE B [IPUPOE. [MpocTeie pewectra. IMonyueHue u
(pH3HKO-XHMHYeCKHe CBOMCTEA. COEQHHEHHT PYTEHHA W OCMMS. [Ipumenenre pyTeHus,
OCMHA H HX COBIHHEHHH,

Poguit W upuzguii. PacnipoctpaseHHOCTs B mpHpoe. [1pocThie Beifectsd. I[lomyueHue u
(hu3MKO-XxHMHUeCKHe cBOHCTRA. CoefHHeHWs pomHd W HpHanA. [IpHMeHenne poausd,
HPHIWA H MX COeTHHEHHUH,

. IInaTuHa n nannaguii. PacipocTpaHeHHOCT, B NPHPOZeE. ITpocthie Bewtectea. [lonyuenue

H (PU3HKO-XHMHUeCKHEe CBoACTRA. CoeMHHeHHS TTATHHB] U naviagHA. |lpuMeHente nia-
THHEL, MATTAAHA H MX COeTHHEHMH,

. Obuast xapaKkTepucTHKa aTOMOB 31emMeHToB 1 1-i rpyrms! Hepuogpueckoit cucremer. Xa-

PAKTEDHbBIE CTENEHH OKHCTEHHH.

Me/ib. Haxoxaenue e npupoge. [lpoctoe BelliecTRO. [Monyuenue v OHUIMKO-XUMHYECKHe
croicTea. Coegunenus Cu (I), Cu (11). TTonyuenue u (PHIMKO-XMMHUYECKHE CBOMCTBA.
[Mpumenente Meau 1 eé coegUIEeNHIi.

Cepebpo. Haxoxaenue B npupoge. IlpocToe BewecTso. [NonyueHHe W QUIMKO-XHMHYe-
ckie ceoiicTea. CoegunreHHda cepebpa. OHIMKO-XHMHUECKHe CBOCTEA. [TpuMeHerHE ce-
pebpa M ero coeguHeHH,

3onoro. Haxomxgenne B nipupogje. llpocroe eeujecteo. TTonyuenue u PHINKO-XHMHYe-
ckxe ceorcTea. Coegusenns Au (1), Au (I10). [Tonyuenue w QU3MKO-XHMHYECKHe CBOIi-
cTea. [IpHMeneHte 3010Ta M ero coeiHHeHEHi.

Obuyas xapakTepHUCTHKa ATOMOB 2/1eMeHToB 12- rpynins! | lepHOAHYeCKoi CHCTeMLI.
lluHk. Haxoxaenwe & npupoge. Tpoctoe Bemectso. [lonyuente n QU3nKo-XHMHUECKHE
ceoiicTBa. CoeguHeHus UAHKA. OKCHA, THAPOKCHA, COMH. AM(DOTEPHOCTL LHHKA M ero
coejyuHeHui. [lonyyeHne u QUIHKO-XUMHUECKHe CBOMCTBA. [IpHMeHeHHe LMHKA H ero
CoeJHHeHHI,

Kaamuid. Haxoxgenve s npupoge. Tlpocroe reiectso. TTonyuenue | PHIHKO-XHMHYE-
CKHe cBOMCTBA. CoejuHeHHa Kagmus. [IpuMeHeHHe KaAMUs W ero COeHHEHHHA,

PryTs. Haxoxaenue B npupoge. [Tpoctoe semectro. [No/yuexne u (PHIMKO-XHMMUYeCKHe
ceoicTBa. CoeauHenust pryta (1), prytu (II). ITpuMeHeHHe PTYTH W e8 coeHHeHHH.
TOKCHYHOCTE PTYTH M ee CoeHHEHHH.

. CemeicTBO nanraHongos. OBIas XapakTepHCTHKA. XapakTepHbIe CTENeHM OKMCTeHHA.

Haxoxaenue B npupogie. [NpocTele Beijectsa. [MonyueHue, GH3HKO-XHMHUECKHE CBOM-
crea. CoefHHeHUs 1aHTaHoH 0B, [IpuMeHelHe IAHTAHOKIOB H WX COeIMHEHHI.

- CemeiicTeo axTeHOMAOB. OOian XapakrepucTHKa. XapakTepHbIE CTEMEHH OKMCTEHHS.

Haxoxpgenue B npupoge. ITpocTeie geujectea. TTonyyeHne, MH3MKO-XHMHUUYECKHe CBO-
CTBa. YpaH H IIyToHWH. [IpHMeHeHe AKTHHOMAO0B H WX COeJHHEeHHH,

8.6. Tembi 0151 Hanucanusn Kypcogoll paGombi (npedcmagnsiomes Ha eviGop oGyuaiouezocs,
ecau npedycmompeno paGouum naaHom):

12.
13.

XuMuaA rmiaHeT ConHeuHOH CHCTeMBL.

CTpyKTypa 3eM/IH H COACPKAHHE 3TEMEHTOR B OCHOBHBIX €€ YaCTHX.
TWIBI METEOPHTOBR W MX XHMHYECKHH COCTAE.

| IpoOHCXOXAEHHE 31EMEHTOB Ha Jemie.

CBepXTaKeNbie paIHOAKTHBHbIE 3TeMEHTEI.

OcHOBHBI® HalpaBIeHHA «3e/IeHOH» XUMHH.

PHINKO-XHMHYECKHE CBOHCTBA THAPH/IOR P-3/1EMEHTOR.
DPUIMKO-XHMHYECKHE CBOMCTBA NOAMCYNbGAHOE.

PakeTHoe TOIUTHEO,

. Heoprannueckue MaTepHalibl, HCIOMB3VeMble B KOCMHUCCKOH TEXHHKE.
. KommniekcHEIe coeiHHeHHA T/IATHHOBLIX MeTa,1/10E.

KomrinexcHele coeiMHeHHA HeNe3a, KoDANbTa H HHKes.
Ypan. [Nonyuerne, PHU3HKO-XUMHYCCKHE CEOHCTRA, TIPHMEHEHHE.
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14, ©ynnepeHsbI.
15. XuMHA NPOH3BOAHBIX KCEHOHA.
16. BopgopoaHaa JHepreTyka.
17. ¥Yrnennactuky. [lonyyenue U npuMeHeHue.
18. Cnnagel, HCNOAL3YEMEIE B ABHALMH H KOCMHYECKOH TEXHHKE,
8.7. ®opmbl KoHmpoasa camocmonmensHoll paGombt: DOPMaMK KOHTPOIA CAMOCTOSTENLHOI

padoTEI CTYEHTOR ABAIOTCA KO/IOKBHYMBL, HHAWBHYATbHBIE 3a1aHns, MPOMEKY TOMHOE
TECTHPOBAHME, NOJTOTOBKA M BICTYIUIEHHE C JOKIAJAMH.
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PaGouas mporpamma yueGHOH [MCLUMIVIMHBI COCTAaBI€HA B COOTBETCTBHH C YUCHHBIM
MAaHOM,  (ejeparbHBIM  IOCYAAPCTBEHHLIM  0fpa30BaTe/NLHLIM  CTAHAADTOM  BBICLIETO
MpoheccHOHAILHOro 00Pa30BaHsA 110 HAMPABIBHHMIO N0/TOTOBKH:

44.03.05 [Tegarornueckoe obpazosanve. [podums: BHoaords 1 XUMHs
(YKa3piBaeTcsa KoJ M HaHMEHOBAHHE HallPaBIeHNs MOATOTOBKH)

Pabouas mporpamma yueBHOH AMCUMIUIMHLL COCTABIEHA: P
A-X.H., Tpodeccop kapegpbl XMMHH H MeTojuku ofyueHus xumuu TITIY {L/ f“ =
Kogsanesa C.B.

Pabouas nporpamma yueGHOIH AHCLIMILIMHLL YTBEPX/16HA HA 33CEaHMM Kadeaprl XMMHH
H METO/IMKH 00VUeHHA XHMHH

mpotokon Ne 2. or « 25 0L  20./% rom.

3as. kadeapoii (_ iz _EP_P—’“”%/) Monewyk 0.X.
(mogmuck)

Pabouas nporpamMma yyeGHOH Aucumunamiel o400peHa METOAMUECKOR KOMHCCHeR GHOAoro-
XHMMHUeCKOTrD (haky/IsTeTa

MPOTOKOA MNe e or «Adn__ LKL 20 /% rojia.

” A
[peAceaTeNs MeTOAMUCCKOH KOMHCCHH 52+ 'ﬁ% Kuszera E.T1.
(noaimce)
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