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1. Hesn n 3aaa4y JMCHUILTHHBI
Lenbro 0CBOCHHUS TUCIMITIIMHBI « XUMUS SABIISETCS IpUoOpeTeHe 3HaHUI U HAaBBIKOB B 001aCTH

oOriel 1 HEOPraHNYECKON XUMHHM, TIO3BOJISIFOIIUE B JATbHEHIIIEM IPUMEHAThH X P OCBOCHUH JIPYTHUX
JTMCLUIUIAH 00pa30BaTEeNbHOTO IUKIIA U MOCIeIyomel mpodecCHoHaIbHOM AeATEIbHOCTH.

2. MecTo THCHUILUINHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

I[I/ICIII/IHJII/IHa «XUMHUSD» OTHOCHUTCSI K OUKITY MaTCMaTU4YCCKUX U CCTCCTBCHHOHAYYHBIX
JUCLHUIIJIMH U BXOIUT B €T0 6a3013y}0 9acCTb, YUTACTCA B 1 CEMCCTPC KypcCa. I[J'ISI N3Y4YCHHA OUCHUIIIINHBI
CTYIEHT JI0JKEH 00J1a1aTh 3HAHUSIMU 110 ITpeAMETY «XuMus», ycranaBiauBaeMbiMu @I'OC s cpenero
(mostHOTO) OOpazoBaHMS.

Huctunnuna HampaBiaeHuss noarotoBku OakanaBpoB 08.03.01 «CTpouTenbCcTBO» SBISETCS
HpCHHIGCTBYIOIHGﬁ IJId U3YYCHUA TOCICAYIONMX AWCIMILINH: Bbe3zonacHocTh KU3HEACATCIIBHOCTH,
OoXpaHa OKPYXalollen Cpeibl, TEOXUMUS OKPYKAIOIIEH cpeibl, OUOIOTHS.

3. TpeOoBaHusi K pe3yJibTaTaM OCBOEHHS JUCHUILIUHBI

[Ipouecc nzyuenust AMCUUIINHBI HaNpaBiieH Ha (popMHUpPOBaHUE CIEAYIOINUX 00IIEeNPOPECCHOHANTBHBIX
1 po(heCcCHOHATBHBIX KOMIETEHIINHI!

B pe3ynbpTaTe ocBOCHUS AUCIUIUTMHBI OO YJaIOIIHUICS JOJIKEH:

CrocobeH pemiaTh 3a/a4d, OTHOCSIIHECS K MPOQPECCHOHAIBHON IEATEIHHOCTH, MPUMEHSS
METOJIbI MOJICTUPOBAHUS, MaTEMaTUUECKOTO aHall3a, €CTECTBEHHOHAyYHblEe M OOIIEeHHKEHEPHBIC
3HaHuA(OIIK-1.). CnocoGeHn ydacTBOBaTh B MPOCKTUPOBAHHUH TEXHUUYECKHX OOBEKTOB, CHUCTEM U
TEXHOJIOTHYECKUX TPOIECCOB C YYETOM SKOHOMHUYECKUX, SKOJOTHUYECKHX, COIMAIBHBIX W JPYTrUX
orpannuenuii (OI1K 2).

3HaTh:

-IPUHLIUIHATBHBIE 0COOCHHOCTH MOJICIMPOBAHUS MATEMAaTUYECKUX, (PU3MUECKUX U XUMHUECKUX
MIPOLIECCOB, MPEAHA3HAUYEHHBIE I KOHKPETHBIX TEXHOJOTHYECKUX MPOLIECCOB.

Ymers:

-MCMOJIb30BaTh OCHOBHBIE 3aKOHBl JUCHUIUIMH HWH)KEHEPHO-MEXaHHUYECKOTO  MOJYJIs,-
HCI0JIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLHUILINH, IPaBUjIa OCTPOCHUS TEXHUYECKUX
CXEM U YepTexKeH,

Baanern:

-OCHOBHBIMHM METOJIaMU TE€XHHUKO-’KOHOMUYECKOTO aHaJIW3a, HaBbIKAMU COCTaBJICHUSI pabounx
MIPOEKTOB B COCTABE TBOPUYECKOI KOMAaH/IbI,

-y4acTByeT, CO 3HAHMEM Jela, B padoTax IO COBEPIICHCTBOBAHHWIO IMPOU3BOCTBEHHBIX
MIPOLIECCOB C UCIIOJIb30BAHUEM IKCIIEPUMEHTAIbHBIX JAaHHBIX U PE3YIbTATOB MOJCINPOBAHNUS,

-HaBBIKAMH JICJIOBOTO B3aUMOJCHCTBUS C CEPBHCHOM CIyX00il ¥ OIEHUBaTh HX
PEKOMEHIALINY C YI€TOM IKCIIEPUMEHTATbHON pabOThl TEXHOJIOTHYECKOTO OT/AeNa MPEANPUATHS



1. OO0beM qMCHMIIMHBI M BUABI Y4eOHOI padoThI
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Tadoauna 1
Bcero yacos/ CemecTpsl
Bua yueOHo#i paGoThl 3a4.e/1. 1 1
(010110) 101010 0390
KontakTHasi pabora (Bcero) 51/1,5 51/1,5 12/0,7
B Tom uucne:
Jlexm 34/0,9 34/0,9 8/0,47
[IpakTHueckue 3aHATHS - - -
CeMuHapbl - - -
JlabopaTopHbie pabOTHI 17/0,5 17/0,5 4/0,23
CamocrosiTeJbHast pabora 57/1,6 57/1,6 96/2,82
(BCero)
B Tom yucne:
KoHTposbHbIE pabOTHI - - -
KypcoBast paboTa(mpoexr) - - -
Pacuetno-rpaduueckue paboTsl - -
TP - - -
Pedepatbr 18/0,5 18/0,5 18/0,5
JloKma el 20/0,5 20/0,5 20/0,5
[IpezeHTanyn - - -
IZ4 (unu) opyeue 8UObI
camocmosmenvHou pabomul.
[logrotoBka Kk  1abopaTOpHBIM 36/1,0
pabotam
[lonroToBka K 3a4ety -
[TonroroBka K 3K3aMeHy 18/0,5 18/0,5 24/0,7
Buja oryeTHOCTH JK3aMeH\ 9K3aMeH\ 9K3aMeH
O6man BCETO i 108 108 108
yacax
TPYAOCMKOCTE  BCErO B 3au.
MU CIUIIJINHBI 3 3 3
eIMHHUIAX




5. ConepxaHue IMCUUILTHHBI
5.1. Pa3zpgesibl AMCHUNJIMHBI M BUAbI 3aHATHI

Taoauna 2
Ne |HammeHoBaHMe pa3iesia| Yachl JeKIHOHHBIX Yacel J1a60paTOPHBIX
. . Bcero yacos
H/H AUCHMIIJIUHBI 11O 3aHATHHA 3aHATHHA
cemecTpam

(01070 300 (01010 300 101010 300

I cemectp

I cemectp |I cemectp | I cemecTp I cemectp | I cemecTp

Cemectp

[Teproanueckuii 3aKOH U
tabnuma J[.M.Menneneena

Crpoenue aToma.
2 |[DmeKTpoHHas CTPYKTypa 8 1 4 - 12 1
aToMa

XUMHYECKasA CBA3b U
3 CTPOEHHUE MOJIEKYJI 8 2 4 - 10 2

4 |Bopna. PacTBopsl 6 2 3 2 9 4

PacTBOpBI 3JIEKTPOJIUTOB

Bcero ( cemectp): 34 8 17 4 45 12




5.2. JIeKIMOHHBbIE 3AHATHSA

Taoauna 3
HaumenoBanue
Ne
o/ pasaena Conep:xanue pa3aena
AMCHUIINHbBI
2 3
[Tepuomnueckuii ([leproanueckuii 3akoH. DOpMyIHpPOBKA NEPUOIUYECKOTO 3aKOHA.

3aKOH
JA.N.Menneneena

[lepuoauueckuil 3akOH M Iepuoaudeckas cucreMa sieMeHTtoB J[H.
MenneneeBa. CTpyKTypa NEpUOANYECKON CUCTEMBI.

Crpoenue aToma

Crpoenue aroma. KBanToBBIE umciia. ATOMHblE opOuTanu. OCHOBHOE,
BO30yXeHHOE cocTosiHue. Sapo atoma. M3otomel. [lpaBuna 3anosHeHus
AQO: npuHUMII HauMeHblled sHeprun KreukoBckoro, mnpaswio ['yHna,
npuHiun [aynu. OnexTpoHHble GOpMyIbl. DIEKTPOHHOE CTPOEHHE aTOMA.
Knaccudukanus BemecTB Mo ux xuMmuuyeckoil npupoje. Kinaccudpukanus
HEOPraHMYECKUX COEJIUHEHUN: COJIH.

XUMHUYECKUE CBOMCTBA HEOPraHUUECKUX BEILIECTB

OKCHAbI, KHCJIIOTBI, OCHOBAaHU:,

XUMHYECKasI CBI3b
U CTPOCHHE
MOJIEKYJT

XuMH4YecKasi CBSI3b M CTPOCHUE MOJIEKYI. BUIbI XUMHUUECKOH CBSI3U

Bopa. PactBopsl

Bona B npupoje. XapakTepucTuka pacTBOPOB

3aHATHH

5
PactBopbl 37eKTpoauTOB. Teopus >IEKTPOIUTHUYECKON UCCOLMAIIUU.
Mexanu3Mm rugapataudd  HMoHOB. Crabble W CHIIBHBIE AIIEKTPOJIUTHI.
PactBopHI
Kosddunument axktuBHocTu. Peakumu wonHoro o6mena. KucnoTsl,
ANIEKTPOJIUTOB .
OCHOBAaHUS, COJIU B CBETE DJIEKTPOIUTHUECKON Auccorraimu. AMGOTepHbIe
PIIEKTPOJIUTHI
5.3. JlabopaTopHbIe 3aHATHSA
Taoauma 4
N HanmenoBanme Copnepsxanue pasnena
(]
NMPAKTHYECKHX
n/m1 P



1 [lepuoanueckuit 3akoH(llleroynble M [IEJIOYHO3EMENBHBIE  METaUIbl. [ aJloreHsl.
1 Tabimia XaJbKoreHsl. biraropoiHbie rasbl
J/I..MenneneeBa

2 Ctpoenue aToma DJIEKTPOHHOE CTPOEHHUE aTOMa. OcHOBHOE U BO30YX/ICHHBIC

COCTOSIHUSL JJIEKTpOHOB B arome. llepuonnueckas cucrema
nnemenToB .M. Menneneesa. Ilepuoanuecknii 3aKoH.

3 Kraccsl Oxcunbl. Mx xapakrep u cBoiictBa. OCHOBHBIE WM aM{(OTEpHBIC
HEOPraHMIECKNX TUAPOKCUABI U MX CBOMCTBA. KHUCIIOTBI: HOMEHKIIATypa, CBOMCTBA.
COeMHEHMH CoJl: TUIIBI M CBOMCTBA

4 Peaknun wmonHoro oomena. KuciaoTbl, OCHOBaHHUs, COJIM B CBETE
PacTBopsI DIEKTPOJIUTHIECKOM JUcconmanui. AM(OTEPHBIE HIEKTPOJIATHI
RIIEKTPOJIUTOB

6. CamocrosTeabHas

padora cTyIeHTOB 10 JUCUMILIHHE

CamocTodaTenbHOE U3ydeHue TeopeTnyeckoro marepuana (814). Mcnonb3ytoTcs KOHCTIEKTH

JEeKIUH U pekoMeHayemas jiureparypa. Ha camocrosiTenbHOE HM3ydeHHE BBIHOCATCS CIELYIOIINe

TEMBI:

1. ATOMHBIE U HOHHBIE PAJINYChI, 3JIEKTPOOTPULIATEILHOCTD, MOTEHIIUA (SHEPTHUs)
HMOHU3ALUH, CPOACTBO K DJIEKTPOHY U MEPUOAUYHOCTb UX U3MEHEHUS IS PA3IMYHbBIX

OJICMCHTOB.

2. Kiaccel HEOpraHM4eCcKuX COSTUHEHUH.

3. HowmeHnknaTtypa KOMIUIEKCHBIX COCTUHEHUH.

4. DHrtanbnus o0pa3oBaHUs. DHTPONMUNWHBIN M SHTATBITUUHBIN (HaKTOPBI IPU OTPEICTICHIN
HaIpaBJICHUS XUMHUYECKUX PEaKIuil.

5. CkopocTh XMMHUYECKUX peakiuii. DaKTOphl, BIUSIONIME HA CKOPOCTD.

6. IIpousBeneHune pacTBOPUMOCTHU. Y CIOBUS OCAXKACHUS U PACTBOPEHUS OCATKOB.

7. Tumbl OKUCTUTEIBHO-BOCCTAHOBUTENBHBIX MPOIIECCOB: MEKMOJIEKYIISPHBIE,

BHYTPUMOJIEKYIISIPHBIE, TUCIPONOPIIUOHUPOBAHHE.
8. CrocoObl 3aluThl METAUIOB OT KOPPO3uH. 3akoHbl Dapajes.
9. PacnpoctpaHeHue METaNIOB B IPUPO/JIE M MIPOMBIIITICHHBIE CIIOCOOBI MX TOTYYCHHUSI
[ToarotoBka k nmabopatopHsIM padotam. JlabopaTtopHas paboTa COCTOUT U3 ABYX YacTeil -
TEOPETUYECKOM M IKCIEpUMEHTaNbHON. K SKCIIepuMEeHTaNbHOM YacTH CTYJEHT JOIMYCKAaeTCs Mocie
OCBOCHHUSI TEOPETUYECKOTO MaTepuana, BHINOJHEHHs JAOMAIIHEro 3aJaHus M coOeceloBaHUS C

npenoaaBaTejiceM B UHAUBUAYAJIbHOM IOPAIAKE. I[J'IH BBIINIOJIHCHUS JOMAIIHETO 3aJlaHHsA, Ha IICPBOM

3aHATUH, CTYJACHTHI ITIOJIY4atOT HOMEP BapUaHTa, HpI/ICBOGHHHﬁ CTYACHTY Ha BECb CEMCCTP. I[OMaIHHee

3a1IaHUEC BBITIOJHACTCS B TCTPAIH.
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6.1. YueOHO-MeTOOMUYECKOE M HH(POPMALMOHHOE 00ecTeyeHne CaMOCTOATEIbHON padoThI

1. aynosa A.JI., Marmaes J1.3., Tacyea I.]]., Mauurosa ®.1. Vae6roe nocobue «Kypc nexuuii 1o
oOmieii 1 Heopranudecko xumuu» Y.1. i CTyneHTOB JHEBHOH 1 3a04HOM Popm oOyueHus. ['po3HbIH,
I'THU, 2008r. Nmeetcs Ha kadenpe.

2. JlaymoBa A.JI., Marmaes JI.3., Tacyesa M.JI. YueGHoe mocobme «Kypc mekumii mo obmeil u
HeopraHuueckoi xumum» Y.2. uid CTyA€HTOB THEBHOM U 3a04HOW GopM oOyuenus. I'posnsiii, [ THU,
2009r. Umeetcs Ha kadenpe.

3. MaynoBa A.JI. Metonuyeckue yka3aHusl Mo OOIIe M HEOPraHWYECKOM XUMHUU IJis CTYICHTOB
JTHEBHOU U 3a0uHON popMm oOyuenus «llepuomudeckuii 3aK0OH U IEPUOJMUECKAs CHCTEMA AIIEMEHTOB B
CBeTE y4eHHUs 0 cTpoeHun aromoBy. ['po3nsbiil, [THU, 2006r. Umeetcs Ha kadenpe.

4. Jlaymosa A.JI., Tacyesa I1.JI. Meroauueckne peKOMEHIALMK K J1a0OPATOPHBIM M MPAKTHUECKHM
3aHATUAM M0 aucuuruinHe «OO0Imas ¥ HeopraHuYecKasi XUMUs» ISl CTYIEHTOB JHEBHOW M 3a0YHOM
dhopm 00yueHust «OKUCTUTETHLHO-BOCCTAHOBUTENBbHBIE peakiumny. ['posusii, [ THU, 2007r. UmeeTcs Ha
Kadepe.

5. Haynosa A.JI., Marmaes /[.3. MeToandeckne peKOMEHIAIUU TI0 00T U HEOPTaHUIECKOW XUMUHU
JUTSI CTYZICHTOB THEBHOM 1 3a049HOU (popm 00yueHus «PactBopsi». I'posznsiii, [ THU, 2007r. meeTcs Ha
Kadenpe.

6. Jlaynosa A.JI., Mauurosa ®@.1. Metoanueckue peKOMEHIAIMH 10 O00IIeH 1 HEOPraHUIECKON XUMUHU
JUIsl CTYZCHTOB JHEBHOW M 3a04HOM (GopM oOydeHUs. «Teopust dMEKTPOTUTHUCSCKON TUCCOIU AT,
I'posueiit, [THU, 2006r.

7. Mauurosa ®.U., Jlaynosa A.JI. MeTtoaudeckne peKOMEHAAIMH 0 OOIIIEH U HEOPTaHNIECKON XUMUHN
JUIsl CTYASHTOB JHEBHOW M 3a04HOM (opMm o00yueHUsT «XUMHUYECKas KHHETUKA M XUMHUYECKOE
paBHoBecue». ['posusiii, [ THHU, 2007r.

8. Tacyera ﬁ-ﬂ-, HaynoBa  A.JI., Mauurosa ®.1. Metoaudeckne peKOMEHIAIUHN K

MPAKTUYECKUM 3aHATHIM 10 quciuiinHe «OO0Imas u HeopraHudecKass XUMUsDy 1711 CTYICHTOB
JTHEBHOM W 3a09HOM (popM 0OyueHHs] « ATOMHO-MOJIEKY/IsipHOE ydeHHEe. OCHOBHBIE MOHATHS M 3aKOHBI
xumun». ['po3usiid, [THU, 2007r.

9. laynosa A.JI., Marnaes /1.3., Mynanosa C.I1I., AtaeBa A.A. «KpaTkuii Kypc JIeKIIUi 110 oOmiel u
HeopraHnyeckoi xumum» Y.1. 1715 cTy1eHTOB JHEBHOM U 3a04HOU (hopM oOyueHus. ['po3HbIH,
ITHTY, 2019r. imeetcs Ha kadenape.

10. Jdaynosa A.JI., Marnaes /1.3., I'aBpynT.B., lllamcanoB X.111. Yuebnoe nocobue: «JlabopaTopHbiii
MPAKTUKYM 110 XUMHUW» JUIsl CTYIGHTOB AHEBHOU U 3a04HOM popm 0Oyuenus. ['po3usrii, [ THTY,
2020r. Umeercs Ha kadeape.

7. OuneHo4HbIe cpeacTBa
TunoBble 3aJaHUs IS JJA00OPATOPHBIX 3aHATHIA
Tema Ne 1. Ilepuonnuecknii 3akon u Tadauua /[.M.MenaeneeBa

1. Kakue sBrnenus JOKa3bIBAKOT CJIOKHOCTH CTPOCHUA aToMoB?
2. Kaxue QJICMCHTAPHBIC YaCTUIBI BXOJAT B COCTAB SACP aromoB? Kakue u3 HUX OMpCACIISAIOT



N —

N —

3apsia sapa v MPUPOTy dJIeMeHTa?
3. HazoBwure a5eMeHT, ecii €ro AIEKTPOHHAs 000JI0YKa COCTOUT U3: a) 9 3JEKTPOHOB;
0) 23 DJIEKTPOHOB.

Tema Ne 2. CTpoenne atoma

Jli1g aToma 31eMeHTa ¢ HOPSAKOBBIM HOMEPOM 20 COCTaBUTD: IEKTPOHHYIO U AJIEKTPOHHO-
rpadudeckyro GpopmyIsr;

CTpyKTypa BaJe€HTHOTO SIEKTPOHHOTO CJI0s BhIpaxkaeTcs dopmymnoit 23! 23452p!. Onpenenuts
TIOPAIKOBBII HOMEp, HAa3BaHHE H IIEKTPOHHOE CEMEHCTBO ITOTO HIEMEHTA.

Kak n3MeHsroTcd MeTaJUIMYECKHE CBOMICTBA JIEMEHTOB B TJIABHBIX mnmoarpyimmnax ¢ poctomMm
3apsna sapa?

Tema Ne 3. PacTBopbI

UTto Takoe BOJHBIC U HEBOIHBIC PACTBOPHI?

Omnpenenuth MaccoByto oo (%) xmopuna meau (I1) B pactBope, ecnu Ha 2 MOJISt COMA
NpUuxoAUTCs 15 MoJieit BoAbI.

Kak nmensitcst BemecTBa mo pacTBOPUMOCTH?

Tema Ne 4. Kitaccbl HeOpraHu4ecKux coeiuHeHuil

Uro HaszbiBaeTcs okcuaoMm? Ha kakue TUIbl AeATCS OKCUIbI?

Hanummure xumudeckue ¢popmynsl okcuaoB snemeHToB 111 nepruona neproaudeckoit CUCTEMBI,
YUUTHIBAsI MAKCUMAJIbHYIO BaJICHTHOCTB 3JIeMEeHTOB. Ha3zoBuTe OKCUIBL.

Kakue u3 yka3aHHBIX HH)KE OKCUIOB SIBISIOTCS OCHOBHBIMH, KUCJIOTHBIMH U aM(OTepHBIMH? a)
CrO3, Li20, ZnO, Mn207, P205, FeO, BeO; 6) CrO, Cr203, Si02, BaO, PbO, B203, N205.
CocraBsTe rpaduueckue GopMysbl OTMEYEHHBIX OKCHIOB.

Hanummure Gopmynbl OKCHIOB, KOTOPhIE MOTYT OBITh MOJYYEHBI IPU PaA3NOKEHUU CEPHOM,
bocdopHoii, kpemHUEBOH KucaoT; ruapokcuoB: menu (1) u sxenesa (I1I); kapOonaTa Kanbius,
¢docdara maruus.

C KxakuMu M3 TMEPEUYMCICHHBIX HUXE OKCHUJIOB MOXET B3aUMOJEHCTBOBAThH: a) THIPOKCHUL
Hatpusi; 6) okcun kameius. P205, BeO, K20, AI203, CO2, ZnO. Hamummute ypaBHEHHS
peakuuii 1 Ha30BUTE MPOIYKThI PEaAKIIUH.



Bomnpocs! k arrecranuu:
I pyGe:xxnas arrecranus

1. JlaiiTe onpenesneHne MOHATHIL: JIEMEHT, aTOM, MOJIEKYJIa, IPOCTOE U CJI0KHOE BELECTBO.
Hoquy YHUCJIO U3BCCTHBIX MPOCTLIX BCIICCTB, IMMPCBLIIACT YHUCJIO U3BECTHBIX 3JIEMEHTOB?

2. PykoBoactBysick mpaBwioMm ['yHma, pacrnpenenuTe 10 DSHEPreTHYECKUM sUeKam
3JIEKTPOHEI B CJIEAYIOIHMX COCTOSHUAX: a) 3p>; 6) 3d°.

3. B kaxoil nocnenoBaTeIbHOCTH, COIIACHO NMpaBuily KieukoBCKOro, mpoucxXoauT
3aII0JIHEHUE DJIEKTPOHAMU SHEPIETUYECKUX YPOBHEHN U IIOAYPOBHEN B
MHOT'O3JICKTPOHHBIX aromax?

4. Kaxoii 3 momypoBHeill 3amoiHsiercs panee: a) 4s wim 3d? ©) Sp wm 4d? Otser
MOTUBHPYUTE.

5. Kakoe mMakcuManbHOE KOJMYECTBO AJIEKTPOHOB MOXKET OBITh Y aTOMOB Ha MOCTEAHEM U
MIPEIOCIIETHEM SHEPT€TUYECKUX YPOBHSX?

6. Kakue u3 IMPUBCACHHBIX KBAHTOBBLIX HOI[ypOBHeI;'I SABJIAIOTCA JOCTPOCHHBIMU, a KAKUE
HUATTCTIIIAHHMMH nH4PMV' TQ' 1 @* Tran* ~d® 4£+'0 34'° /Sc! Td* 5f'4?
HEJIOCTPOEHHBIMH U TIOYEMY. Z,S , S, "'p , s s , S, ,

7. [aiite coBpeMeHHOE oImpeaeneHue nepuoandeckoro 3akona J[.M. MenneneeBa wu

O0OBSICHUTE CTPYKTYPY MEPUOTUICCKON CUCTEMBI.

PykoBoacTBysick mnpaBuiom ['yHAa, pacnpenenure M0 3SHEPreTHYECKUM sYeiKam

37IEKTPOHEI B CIIEYIOIMX COCTOSHUAX: a) 3p>; 6) 3d°.

9. Kakoe cocrossHuEe aToMa Ha3bIBaeTCsS HOpMaJIbHbIM, BO30Y»AeHHbIM? Kakumu criocobamu
MO>KHO TIEPEBECTU aTOM B BO30YK/IEHHOE COCTOSIHUE?

10. Kakne KBaHTOBBIE YHCIIa XapaKTEPU3YIOT YJHEPTreTUYECKOE COCTOSIHUE 3JIEKTPOHA B aTOME,
1 KaKOB WX (PU3UUECKHI CMBICTT?

11.Kakue 3HaueHWs MOTYT MPUHUMATH: a) TJIABHOE KBAHTOBOE YMCIIO; 0) OpOMTaNIBHOE
KBaHTOBOE YHKCJIO; B) MArHUTHOE KBAaHTOBOE YMCIIO; 1) CIMHOBOE KBaHTOBOE uncio? Yto
OTIPEIeIISAIOT B aTOME KBAHTOBBIE yncia?

12.Yto Ha3pIBaETCs JIEKTPOHHBIM 00J1aKOM, aTOMHO# opOuTansio? Kakyro hopmy umeer s-,
p-, d- atomHBIE OpOUTATN?

13. Kakue »7eKTpoHBI Ha3bIBAIOTCS S-, P-, d-, f- 2JeKTpoHAMU M KaKOBBI JJI1 HUX 3HAYCHUS
OpOUTANIbHBIX KBAHTOBBIX YHUCEN?

14. Ha xakue >JIeKTPOHHbBIE CEMEWCTBA JEIATCS 3JIEMEHTBI MO 3alOJIHEHUIO SHEPTreTHYEeCKUX
noaypoBHei? KakuM 351eMEHTOM HauYMHAIOTCS, U KAKUM 3aKaHYMBAIOTCS IEPUOIBI?

*®

Oopazey dunema na pydexcuyro ammecmayuro

Bbuaer

1. Kakoe MakcuMalbHOE YUCIIO 3JIEKTPOHOB MOKET COJEPKATh [10lypOBEHb OPOUTAIIBHOE
KBAaHTOBOE 4ncIo kotoporo L=0.

2. Jlns aroMa syieMeHTa ¢ opsAKoBbIM HoMepoM 30 yKa3aTh:
- COCTaBUTb AIEKTPOHHYIO U 3JIEKTPOHHO-TpauUecKyto GOpMyIIbl;

3. CTpykTypa Bal€HTHOTO DJIEKTPOHHOTO CIOs BbIpaxaercs (opmymoil 33°p'.
Onpenenute NOPSAOKOBBIM HOMEp, Ha3BaHME M IEKTPOHHOE CEMEHCTBO ITOTO
JJIEMEHTA.

Bompoce! k aTTecTanum:
I cemectp
II pyOexunas arrecTanmus
1. Yro HazbiBaeTca okcuaoM? Ha kakue THUIBI JEISATCS OKCUIbI?



10.

1.

12.

13
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Hanumure xumuyeckne (opmynsl okcuaoB snementoB Il mepuoma mepuoamyueckoit
CUCTEMBI, YUUThIBasi MAKCUMAJIbHYIO BAJIECHTHOCTb 3JIeMeHTOB. Ha3oBuTte okcumpl.

Kakue wu3 yka3aHHBIX HUXKE OKCUAOB SBJISIOTCS OCHOBHBIMH, KHCIOTHBIMM U
ampotepubiMu? a) CrOs, Li20, ZnO, MI1207, P20s, FeO, BeO; 6) CrO, CI'203, SiO2, BaO,
PbO, B203, N20s. CocraBbTe rpadudeckue GopMysbl OTMEUEHHBIX OKCHIIOB.

Hanwumure popMyIiel OKCHIOB, KOTOPBIE MOTYT OBITH IOJTYYEHBI IIPU PA3JIOKEHUH CEPHOM,
dochopnoii, kpemHueBor kuciot; rugpokcunos: mean (II) m xenmesa (III); kapObonara
Kanbims, pocdara marHus.

C xakuMHM U3 NMEepEUUCICHHbIX HI)KE OKCHIOB MOXKET B3aUMOJEHCTBOBATh: a) TUAPOKCU]]
Hatpus; 0) okcun kanbius. P20s, BeO, K20, Al203, CO2, ZnO. Hanumure ypaBHEHUS
peakuyii ¥ Ha30BUTE IIPOTYKThI PEAKIUH.

C KakuMU M3 IMEPEUMCIICHHBIX HM)KE OKCHUJOB MOXKET B3aUMOJICHICTBOBAThH: a) CEepHast
kucnota; 0) ¢ochopusiit anruapua. BeO, CrO3, MgO, Al203, N20s. Hanumwure
YPAaBHEHUs PEaKLMi U HA30BUTE IIPOTYKTHI PEAKIIUH.

Kakue coenuHeHus Ha3bIBAIOTCS THAPOKCHIAMH, W Ha KaKUE€ THUIBI OHHM JENsATCs?
[IpuBennTe npuMepsl.

Kakue coenunenus HazpIBatoTcs kucioTamu? Ha kakue rpynmsl JIeisITcsl KUCIOTHI: a) 10
cocTtaBy; 0) mo ocHoBHOCTH. [IpuBeauTe npuMepsl.

CocraBbTe (HOPMYINIBI KHCIOT, COOTBETCTBYIOIIMM KHCIOTHBIM okcumam: SO3, SiO2,
AS20s, P20s, C1207, CrO3, AS203, CO2. HazoBuTe 3TH KUCIOTHI, YKaXXKHUTE KX OCHOBHOCTD
U cocTaBbTe rpaduyeckue GopMysbl ITUX KUCIOT.

Hanummure Qopmynsl cienyrommux KHCIOT: a) KpeMHHEBOH; ©) a30THOH; B)
opropocopHOii; T) OPTOMBIMIBSIKOBOW; 1) XpOMOBOW; ) CEPOBOJOPOJHOM; 3)
OpOMOBOJIOPOJTHOM; M) XJOPHOW. YKaXWTE€ BO3MOXHBIE KHCJIOTHBIE OCTAaTKH
COOTBETCTBYIOLIUX KUCIIOT.

Hasosute annoHs! kuciot: a) HCO3", H2PO4, POs*, PO3*; 6) SO4>, HSO4, SO3%, CI'; B)
S%, HS", HSOs", HPO4*; 1) HSiO37, CO3%, Br, CrO4*; 1) NO3", NO2, HAsO4*, AsO4>;
x) Br, CH3:COO", AlO3*", ZnO2*.

C xakuMu M3 NEPEUYMCICHHBIX HMXKE BELIECTB MOYKET B3aMMOJEHCTBOBaThH (pocdopHas
kuciora: AS20s, BaClz, H2SO4, NaOH, H2O? Hanumute ypaBHEHUs peaKkIuii © HA30BUTE
IPOIYKTBI PEAKLIUU.

. UTo Ha3pIBaeTCs OCHOBAHUEM M YTO TAKOE H_ICJ'IOLIB? HpI/IBeI[I/ITe IIPpUMCPBHI.

Oopazey dunema na pyoexcuyro ammecmayuro
Buier

Hanumure ¢opmynbl OKCHIOB S- M P-3IIEMEHTOB ISTOrO MEpHOJa MEePUOAUYECKOM
CUCTEMBbI, YUUTHIBAs UX BBICUIYIO BaJICHTHOCTh. Y K&KUTE XUMUUECKUI XapaKTep OKCUIOB.
Hanummre a)nns xucnot H3PO4 1 HC103 Bo3MOkHBIE KUCIOTHBIE OCTaTKU U (OPMYJIbI
COOTBETCTBYIOIIUX OKCUAOB; 0) anst ocHoBanuii NaOH u Fe(OH)2 Bo3aMoxkHBIE OCHOBHBIE
ocTaTku U (OpPMYJbl COOTBETCTBYIOIIUX OKCUIOB; B) rpaduueckue Gopmynast H3PO4 u
Fe(OH).

3anuiuTe ypaBHeHUs peakuuii B3aumoeiicteus ampotepHoro C r(O11)se pactBopamu a)
TUAPOKCUIA HATPHUSI; 0) COISIHON KUCITOTHI.

Bonpocel k 3k3amMeny

Kakne KBAaHTOBBIC quCiia XapakKTCPU3YIOT SHEPIETUICCKOC COCTOSHUC
QJICKTPOHA B ATOMC, 1 KAKOB UX (1)I/I3I/IIIGCKHI>'I CMBICIT?

Kakne 3nauenms MOTYT HNPHUHUMATL: a) T'JIaBHOC KBAHTOBOC YHCJIO, 6) 0p6I/ITaJ'IBHOC
KBAaHTOBOC YHCJIO, B) MAargaMTHOC KBAHTOBOC YHCJIO, I[) CIIMHOBOE KBaHTOBOEC 4HCIIO? UTo
ONpCACIIAAIOT B aTOMC KBAHTOBLIC yycina?
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Urto Ha3bIBAaETCS AIIEKTPOHHBIM 00JIaKOM, aTOMHOM opOuTansio? Kakyro ¢popmy umeer s-,
p-, d- aTomHBIe OpOHUTATH?

Kakue »nekTpoHbl Ha3pIBalOTCA S-, P-, d-, f- SIEKTpOHAMU M KaKOBHI JJIs1 HUX 3HAUCHHUS
OpOUTABHBIX KBAHTOBBIX YUCEIN?

Kakue 3HaueHuss MOXKET NPUHUMATh MArHUTHOE KBAHTOBOE YMCIO IPU OPOUTAIBHOM
KBaHTOBOM uucie: | = 2,3,4? CKOIBbKO YHEPreTHUECKHX SUeeK Ha TAHHBIX O TypPOBHSX?
CKOJIPKO M Kakue IMOJYPOBHM HMEIOTCS Ha TPETbEM HHEpPreTHYecKoM ypoBHe? Yem
OTJINYAIOTCSI 3JIEKTPOHBI ATUX MOLypOBHEMN?

Cdhopmymupyiire npunnum [laynmm u, pykoOBOACTBYSCh UM, PACCUMTANTE MAKCHMAIIEHOEC
YHCJIO 3JIEKTPOHOB Ha TPETHEM SHEPreTHYECKOM YPOBHE.

Kakum npuHIMIaM MNOAYUHSETCS PACIpPEAEICHUE 3JIEKTPOHOB II0 3HEPreTUYECKUM
YPOBHSIM B MHOTO3JIEKTPOHHOM atome? B uem ux cyniHocts?

PykoBoactBysicb mpaBwioM ['yHzia, pacnpenenuTe IO 5SHEPreTUYECKUM sdeiikam
37IEKTPOHEI B CJIEAYIOIMX COCTOSHUAX: a) 3p>; 6) 3d°.

CKOJIBKO 2JIEKTPOHOB HAaXOJWTCS Ha BHEIIHEM JHEPreTUYEeCKOM YpPOBHE aTOMOB
AJIEMEHTOB, CTOSLIMX B Hayajle U B KOHLE Kaxzaoro mnepuoja? Ha kakux moaypoBHSX
HaXOJSATCS 3TU AJIEKTPOHbI?

Jaiite omnpeneneHue MOHATHI: «IIEpUOA», «TPYIIa», «IOATPYNIa» ¢ TOYKU 3PEHUS
CTpOEHUS aToMa.

Uto o3HauaeT A JAHHOTO aToMa HOMEp Mepuo/ia, HOMEp IPYIMIbI?

Uem 00yciOBIIEHO HaJlM4YMe MOATPYII B mepuoanyeckoil cucreme? CKOJMBKO U KaKuX
AJIEKTPOHOB HAaXOAMUTCS Ha BHEIIHEM SHEPIeTUYECKOM YPOBHE 3JIEMEHTOB: a) yriiepoJia u
tutana (IV); 6) mapranma u xmnopa (VII)?

[Touemy nepBbIi TEPUOJ COCTOUT JIUIIb U3 ABYX 3JIEMEHTOB?

. Ha xakme OJICKTPOHHBIC ceMmencTBa ACIATCA 3JIEMCHTHI 110 3allOJTHCHUIO DOHEPTCTUYCCKUX

noaypoBHen? Kakum 31eMEHTOM HAaUMHAKOTCS, U KAKUM 3aKaHYMBAIOTCS TIEPUOIbI?
CocTraBbTe AIIEKTPOHHO-CTPYKTYPHBIE (POPMYIIBI aTOMOB YETBEPTOTO IMEPHO/IA: KaJbIIH,
CKaHIIUsA, XpOMa, JKeJie3a, MBIIMIbsKa, aproHa. K KakoMy CEeMEHCTBY SJEMEHTOB OHH
OTHOCATCS?

HazoBuTte 351eMeHTBI, y KOTOPBIX BaJICHTHBIC 3JIEKTPOHBI OMUCHIBAIOTCS (POPMYIIaAMH:

a) 4s?, 4p*; 6) 5s'; B) 3d°, 4s!. B xakoM nmepuoe, Tpymie,
Kakoii u3 »1eMEeHTOB SABJIAETCA CaMbIM CHJIIBLHBIM BOocCTaHOBHUTENIEM? CaMbIM CHJIBHBIM
OKHCIUTENEM?

Yro Ha3rsiBaeTcsa okcuaoM? Ha kakue THUIIBI JeIATCS OKCUIBI?

Hamumure xumudeckue Qopmynbl okcuaoB 3neMeHToB Il mepuoma mepwomudeckoi
CUCTEMBbI, YUYUThIBasi MAaKCUMAJIbHYIO BaJICHTHOCTb 3JIeMeHTOB. Ha3oBuTe okcuapl.

Kakne wu3 yKa3aHHBIX HI)KE OKCHJIOB SBIISIIOTCS OCHOBHBIMH, KHCIOTHBIMH U
amporepupiMu? a) CrOs, Li20O, ZnO, Mn207, P20s, FeO, BeO; 6) CrO, CnO.;, SiO2, BaO,
PbO, B203, N20s. CocraBsTe rpadguueckue GopMyinbl OTMEUESHHBIX OKCHJIOB.

Hanummmure hopMysbl OKCHA0B, KOTOPbIE MOTYT ObITh IMOJIY4€HBI TPU PA3JI0KEHUU CEPHOM,
dhocdopHoii, kpemHUEBOH KucioT; Tuapokcunaos: meau (II) m xeneza (III); kapObonata
Kanpus, pocdaTa MarHus.

Hanummure dopmynasl cleqyoomux KHCIOT: a) KpeMHHEeBOil; 0) a30THOW; B)
oprodochopHOli; T) OPTOMBIIMIBSIKOBOH; 1) XPOMOBOH; K) CEpOBOJOPOAHON; 3)
OpOMOBOJIOPOJIHOM; H) XJIOPHOW. VYKaXHTE€ BO3MOXHBIE KHCIOTHBIE OCTaTKU
COOTBETCTBYIOIIUX KUCIIOT.
HasoBute annons kuciot: a) HCO3', H2PO#, POJI, PO3*; 6) SO4*, HSO#, SO3%, CI'; B)
S%, HS’, HSO3°, HPO4*; 1) HSiO3’, CO3%, Br’, CrO4+*; 1) NO3*, NO/, HAsO4+*, AsO4*’; x)
Br, CH:COO, AIO3*, ZnO2*.
C KakuMU W3 TEPEUYHUCICHHBIX HUXKE BEIIECTB MOXET B3aWMOJACHCTBOBATH (ochopHas
kucnota: AS20s, BaCl, H2SO4, NaOH, H20? Hanumute ypaBHEHUS! peakiuii 1 HAa30BUTE
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IIPOJIYKTHI PEAKIIUH.

32. Yto Ha3bIBaETCS OCHOBAHUEM U YTO Takoe 1iesods? [IpuBenure npuMepsl.

33. Hazosute cnenyromme ocHoBanms: Ca(OH)2, CsOH, Cr(OH)3, Pb(OH)s4; 6) AIL(OH)3,
TIOH, Sn(OH)4, Mn(OH)2; B) CuOH, Fe(OH)2, Fe(OH)3s, Mn(OH)4. Vkaxure #X
KHUCJIIOTHOCTh M BO3MOXHbBIE OCHOBHBIE ocTaTku. CocraBbTe rpaduueckue (GOpMyIIbl
OTMEYEHHBIX OCHOBAHMI.

34. Hamumute ¢GopMylibl OCHOBAaHUM, KOTOPBIM COOTBETCTBYIOT KaTHOHBL: a) MgOH-+, K+,
Fe(OH)*+, Cr’"; 6) FeOH**, Cu?*, BaOH"; B) Sn(OH)2?*, SnOH", Li", CuOH"; r) Pb*,
Al(OH)2*, Au*; n) Fe(OH)*, Ba**, Pd(OH)3*, AIOH*".

35.Kakumu croco0amMu MOXKHO TOJIYYHUTh pacTBOpUMOE B BoJe ocHoBaHue? IlpuBenute
YPaBHEHUS pEaKI1u.

Ooépaszey ounema

T'POSHEHCKH T'OCYJIAPCTBEHHBII HE®TSAHON
TEXHUUYECKU YHUBEPCUTET
uMeHH akagemMuka M./, MU/UIHOHIIMKOBA

BUJIET Nel

JAucuunimua: «Xumus»
Cemectp:

1. [lns aroma sremMeHTa ¢ mopsakoBbIM HOMEpoM 20 yKa3aTh:

- mnonoxeHue B [lepuonnyeckoil cucteme 31€MEHTOB (IIEpUOI, TPYIIA, MOArPYIINa);

- COCTaBHUTh JIEKTPOHHYIO U AIEKTPOHHO TPaPUIECKyi0 OPMYJIbI;

- ONpPEeNeTuTh CBOMCTBO (METAII, HEMETAI);

- Ha3BaTh BAJCHTHBIE JIEKTPOHBI;

- YKa3aTb BaJIEGHTHOCTb 3TOTO JIEMEHTa B HOPMAJIbHOM M BO30YKICHHOM

COCTOSIHUM;

- YHKCJIO MPOTOHOB, HEUTPOHOB, HIEKTPOHOB.
2. C KakuMU M3 NEPEUYHCICHHBIX BELIECTB MOXKET PearupoBaTh OKCHJ KalbLUA: OKCUJ Oapus,
BoJa, pochopHas kucinota, okcun xiopa (VII), rugpokeun kaiausi, HUTpAT LUHKA. 3alUIINTE
ypaBHEHUS BOZMOXKHBIX PEAKIUi 1 HAMUIIUTE MPOAYKTHI PEaKIIHA.

3. 3amumuTe ypaBHEHHUs peakiuii B3aummojenictBusi amporteproro Zn(OH)2 ¢ pacTtBopamu: a)
TUAPOKCUAA HATPHsI; 0) CONSHON KHUCIOTHI.

«YTBEPX/IAIO»
2021 2. 3as. kagheopoui /[.3. Maznaes

8. YueOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecnieueHHe TUCHMIUIMHBI Ha caiite
oubmuorexu [ THTY npexncraBnensl Bce yueOHO-MeToquueckue Matepuansl kadeaps OnHX,
JIEKIMH 110 XUMHUH, Ta00PaTOPHBII MPaKTUKYM MO OOIIel 1 HEOPraHU4eCKOM XMMHHU, BOITPOCHI
IIPOMEXYTOUHBIX aTTECTAllUi U T.JI.

a) OCHOBHAas JHUTEpPaTypa:
1. I'munka H.JI. O6mas xumust. YueOHuk s 6akanaBpos. - M.: FOpaiit. 2013. - 898 c.
Nmeercs B 6ubnuoTexe
2. Tab6pumsn O.C., Octpoymos WU.T. Xumus 3-e uzganne. M.; Uznarenbckuil LEHTP
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«Axagemus». 2014. - 304c. Umeercst B Oubmuorexe

3. Tperbskona FO.Jl. Heopranuyeckass xumusi B 3-X TOMax. M.: M3patenbCKuil LEHTP
«Akanemus». 2012. - 240c. Umeetcst B OubnmmnoTeke

4. Tonybe A.M., F0.A. JleGenes, I'.H. ®anees. Xumus. YueOHuk s 6akanaBpos. M.: FOpaiir.
2014. - 527¢c. Imeetcst B 6MOIMOTEKE

5. @®ponos B.U. Ilpaktukym no oOimield u HeopraHudeckod xumuu. [locobue msi CcTyneHTOB
BY30B. - M.: JIpoda, 2002. - 304 c. imeercs B OubImoTeke

6. I'munka H.JI. 3amauu m ynpakHeHus no oduieil xumuu. YueOHoe nocoOue ais By30B. - M.:
WuTterpan-IIpece, 2005. - 240 c. meercs B OnbanoTeKe

7. AxmeroB H.C. Heoprannueckas xumus. YaeOHoe mocoOue uist By30B. - M.: Beicmas mkona,
2002. - 743 c. Imeetcs B 6MbIMOTEKE

0) /MOMOJHMTEJIbHAs JIUTEpaTypa:

1. T'munka H. JI. O6mas xumus. - M.: Unaterpan-Ilpecc, 2002. - 728 c.

2. Kapanerpsnu M. X., [Ipakun C.1. OOmas u Heoprauudeckas xumus. - M.: Xumus, 2000. - 592
c

3

Jlugua P.A., Monouko B.A., Anapeea JI.JI. Xumudeckue CBOMCTBA HEOPraHUYECKUX
BemecTB. - M.: Xumus, 2000. - 479 c.
4. Csunnosa JI.Jl. Xumuueckue metoabl ananmuza. Unentuduxamus Bemecta. Yacts 1: Yuebnoe
nocodbue. - Tomck: TITVY, 2008. - 74 c.
5. Munun M.T'., Crace H.®., KopmynoB A.B. JIlmarHoctudeckue Marepuaibl sl KOHTPOJIS
3HaHui mo xumuu. - Tomck: TITY, 2006. - 175 c.
6. Bacunwes, Bnagumup IlaBnoBuy. Ananutrnyeckas xumus: yueOHuk: B 2 kH. /B. I1. Bacunses.
— 5-e u3n., crep. — M.: lpoda, 2005.

B) MNporpamMMHoe odecrnieueHue u Internet-pecypcoi.
1. caiit onbmuotexku I'THTY www.gsoi.iu/libraiy,
2. 06a3a TepMOJAMHAMHYECKUX JAaHHBIX - http://webbook.nist.gov/chemistry/,
3. 0a3a TepMOIMHAMUYECKUX KOHCTAHT YMCTHIX BEIIECTB - http://cea.grc.nasa.gov/,
4. TepMOJMHAMHYECKHE CBOWCTBA HWHAMBUAYaIbHBIX BemecTB. CmpaBouHoe wuzmanue /B.II.
I'mymiko (0TBETCTBEHHBIN peakTop) - http://www.chem.msu.su/rus/tsiv/,
5. rtabmuma JIW. Menneneena http:// www.webelements.ccm/

9. CpeacrBa odecnevyeHrsi 0CBOCHUSA TUCHUIIAHbBI
10.B yueOHOM Tmporecce [Uisi OCBOCHHUS JUCHUIUIMHBI HCIOJB3YIOTCS  CIETYIOLINE

TEXHUYECKUE CPEICTBA!

-XUMHYECKas 1Tab0paTopusi, XAMHUYECKHE PEaKTUBHI,

-KOMITBIOTEPHOE ¥ MYJIbTHMEIHIHOE 00OpyHOBaHUE (Ha JICKIHUAX, JJISI CAMOKOHTPOJIS
3HaHUW CTYJCHTOB, ISl OOECIEYEHUS CTYJACHTOB METOJIUYECKUMHU PEKOMCHIAIUAMU B
ANIEKTPOHHOU (hopme);

-npubopsl U o0OpyIOBaHUE Y4eOHOTO Ha3HaueHUs (MPU BBHIMOJIHEHUU JTa0OPATOPHBIX
pabor),

[IporpamMmoii TUCIHUIUTMHBI IPEAYCMOTPEHO MCIIOJIb30BaHIE COBPEMEHHBIX MTPOTPAMMHBIX
KOMIUIEKCOB M TEXHOJIOT Ui [yt 00paboTku pesynbratoB HHUP


http://www.gsoi.iu/libraiy
http://webbook.nist.gov/chemistry/
http://cea.grc.nasa.gov/
http://www.chem.msu.su/rus/tsiv/
http://www.webelements.com/
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COI'VTACOBAHO:
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