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I.He.]'ll/l H 3aJa94 JTUCHHUIIIMHbBI

[enpro u 3agayaMu OCBOCHUS TUCIHUILTUHBI «XHUMHs» SBISETCS MPUOOPETCHHE 3HAHWMA U
HABBIKOB B 00J1aCTH XUMUH, TTO3BOJISIONINE B TaTbHEHIIIEM MPUMEHSTh HX TIPH OCBOCHUU JPYTUX
JTMCUUIUIAH 00pa30BaTEeNbHOTO IUKIIA U MOCIeIyoNel mpodecCHoHaIbHOM AeITEIbHOCTH.

2.MecTo TMCUHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

JuctummmHa «XuMHS» OTHOCUTCS K 0a30Boi yactu mpodeccuoHanproro nukia OIT BO mo
HarpasiieHuto 15.03.02 «TexHonoruyeckne MauHbl 1 000PYI0BaHHEY.

Kypc ©Oa3supyercs Ha 3HaHMSIX M YMEHHMSIX MNPUOOPETEHHBIX MpPH U3YyYEHUU CTYJCHTAMH
00111€00pa30BaTENbHBIX TUCIUILIINH.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHUS JUCHUILINHbBI
Kommnerenmuu oOyuaromerocs, GopMupyeMbie B pe3yabTaTe OCBOCHUS JUCITUTIITNHBI.

B pesynpraTe oOcCBOeHUs mporpamMmbl OakanaBpuaTa BBITYCKHUK JOJDKEH 00iajarh
CIIEYIOIMMHU 001IeKYJIbTYPHBIMH U NPO(eccHOHAIBLHBIMH KOMIIETEHIMAMM:

- CITOCOOHOCTHIO K caMOOpraHu3anuu u camooopaszosanuio (OK-7);

- CIIOCOOHOCTBIO YY4aCcTBOBATh B pab0OTE HaJl MHHOBAIIMOHHBIMU MPOCKTAMM, HCIIOIB3YysT 0a30BbIC
METOIBI UCCiIemoBaTenbekoi aestensaoct (ITK-4).

Ilocme ocBoeHMA JaHHOTO KypCa B COOTHCCCHHMHU C  BBIHICIICPCUUCICHHBIMUA
KOMIICTCHUOUAMU CTYACHT JOJIXKCH:

3HATH!

- CTpOCHHE aToMa, XMMHUYECKHE OJJIEMEHThl U HX COCIUHEHHs, O0IIHe 3aKOHOMEPHOCTU
MPOTEKAHUSI XMMHUYECKUX PEaKLUMM, XMMHUYECKYI) TEPMOJMHAMHUKY M KHUHETHUKY, SHEPIeTHKY
XMMHUYECKUX TIpoleccoB M (a30BO€ paBHOBECHE, PEAKIMOHHYIO CHOCOOHOCTH BEIECTB,
XUMHUYCCKUHN, (PU3UKO-XUMUYCCKUN U QU3NICCKUN aHATIH3.

yMeThb!
- MOJIb30BaThcd TaOMLAMM M CIPABOYHHMKAMH; BBIOMpAaTh METOJbl aHalu3a XUMHYECKHX
3JIEMEHTOB B IIPUPOJHBIX Cpeliax.

BJIA/IETD.

- METOAAaMHU IMMOCTPOCHUS XUMHYCCKUX MoJeen IIpu pCHICHUHN NPOU3BOJACTBCHHBIX 3a/1a4.



4. O0beM IMCUHMIIMHBI M BUABI Y4eOHOI padoThl

Taoauna 1
Bcero CemecTpsl
Bua yueOHo#i paGoThl yacos/ 3a4.e]l. 1

(0101]0) 300 (0J0]e; 300
KonTakTHasi padora (Bcero) 102/2,8 | 28/0,8 | 102/2,8 | 28/0,8
B ToMm uncie:
Jlexruu 34/0,9 | 10/0,27 | 34/0,9 | 10/0,27
[TpakTHyeckue 3aHATHS 34/0,9 | 10/0,27 | 34/0,9 | 10/0,27
CeMuHapbl - - - -
JlabopaTopHbie pabOThI 34/0,9 | 8/0,22 | 34/0,9 | 8/0,22
CamocTosiTeIbHasi paboTa (Bcero) 114/3 | 188/5,2 | 114/3 | 188/5,2
B ToMm uncie:
KoHTposbHble paboThI - - - -
KypcoBast paboTa (1mpoekr) - - - -
PacuetrHo-Tpaduyeckre paboThl - - - -
UTP - - - -
Pedepatsr 42/1,2 | 80/2,2 | 42/1,2 | 80/2,2
Joxnaast - - - -
IIpe3enTanmu - - - -
U (unu) opyaue 6udvl camocmosmenvHou pabomol.
[ToaroroBka K J1a00paTOpHBIM paboTaM 18/0,5 36/1 18/0,5 36/1
IToaroToBKa K MPakTHYECKUM paboTam 18/0,5 36/1 18/0,5 36/1
IToaroToBKa K 3a4eTy 36/1 36/1 36/1 36/1
ITonroToBka K sK3aMeHy - - - -
Bujg orueTrHOoCTH 3a4eT 3ayer 3ayer 3ayer

BCETO — B| 216 | 216 | 216 | 216
O01mas Tpy10eMKOCTh yacax
JTUCHUTIIINHBI BCEI'O B 3au. 6 6 6 6
eTMHHIAX




5. Conep:kanue QM CUUILTIHHBI
5.1. Pa3enbl TUCHUIINHBI U BU/IbI 3aHATHI

Tabamnna 2
Yacsl Yacel Yacel
Ne HaunmeHnoBaHue pasjeia
JIEKINHOHHBIX Ja0OpaTOPHBIX | NMPAKTHYECKHX
n/n AUCHUILINHBI 110 ceMecTpaM R — S—
0®0 | 300 | OPO | 30 | OPO | 390
| cemecTp
1 [Iepuoanueckuit 3aK0H 6 4 6 2 6 4
. N.Menneneena
2 Crpoenue BemecTa 8 4 8 4 8 4
XuMUYecKas CBSI3b U CTPOCHUE
3 P 4 2 4 2 4 | 2
MOJIEKYJT
4 Bopa. PactBopsr 8 - 8 - 8 -
5 PacTBOpBI AIIEKTPOIUTOB 8 - 8 - 8 -
Hroro: 34 10 34 8 34 10

5.2. JIeKIIMOHHDLIE 3aHATHS

Tabauua 3
HaumeHoBanme
pasaena Conepxanue pasaena
AUCHMILINHBI
2 3
IlepBblii cemecTp
Iepunoaunyecknii 3akoH. PopMyIHpPOBKA MEPUOAUUECKOTO 3aKOHA.
[Tepuonuueckuii [lepuonnueckuii 3aK0H U nepuouyeckas cucrema siemeHton J[. M.
3aKOH MenneneeBa. CTpykTypa nepuoandeckoit cucremsl. Kiaccudukanuys
J..MenneneeBa HEOPraHUYECKUX COCTUHEHUI: OKCUbI, KUCIIOThI, OCHOBAHUS, COJIU.
XHUMHUYECKUE CBOMCTBA HEOPTaHUYECKHUX BELECTB
Crpoenue Crtpoenne atoma. KsanrtoBbie uncna. ATomHbele opoutain. OcHOBHOE,
BEIECTBA BO30yXAeHHOE cocTosiHue. Aapo atoma. M3oTtomel. [IpaBuna 3amonHenus
AO: npuHuMn HauMmeHblled sHeprun KieukoBckoro, npaswio ['yHaa,
npunuun [laynu. DnekrpoHHble (OPMYIbL. DJIEKTPOHHOE CTPOCHUE
atoma. Knaccudukaius BenecTs 1Mo uX XUMUYECKOUN MPUPOJIE.
Xumuueckas
CBA3b M CTPOCHHE | XUMUYCCKasi CBSA3b H CTPOCHUE MOJICKYII. BUJIbI XUMHYECKOH CBSI3H
MOJIEKYJT




4 Bopna B npuposie. XapakTepucTUKa pacTBOPOB
Bopa. PactBopsl

PacTtBOpBI PactBopel 3nexrponuToB. Teopus 3AE€KTPOIUTHUYECKON IHCCOLIMALIMU.
5 snekTponuToB | MEXaHWM3M ruaparanuy HOHOB. Ciabble W CHJIBHBIC OJICKTPOJIHTHL
Koaddunment akruBHOcTH. Peaknmm woHHOTO o0OMeHa. Kwucnotsr,
OCHOBAHMUS, COJIM B CBET€  JJIEKTPOJIUTHUYECKOW  JAMCCOLMALMM.
AMGbOTEPHBIE SJICKTPOITUTHI

5.3. JlaGopaTopHble 3aHATHSA

Tabanua 4
Ne HaumenoBanue Copepxanue
n/n J1adopaToOpHBIX pasjena
1 3aHATHH
Cemectp 1
1 BBoanoe 3ansTHe. [IpaBuna paboThl B XMMHUYECKOH J1abopaTOpHH
2 [Tepuoamaeckuit JlabopaTopnas padora 1

3aKOH # Tabimma

.M. Mennencesa Illenoynble ®W  IIEJIOYHO3EMEIbHBIC  METa/ulbl. [ 'ajdoTeHBI.

XanbKoreHsl. biiaropoiHeie rasbl

3 Crpoenue atoma JlaGopaTtopnas padora 2

DJIEKTPOHHBIE M 3JIEKTPOHHO-Tpadudeckue Gopmyibl

4 Baxneiimmne kiacchbl JlaGoparopHnas padora 3
u HOMEHKJIaTypa
HEOPraHMYECKUX XUMHYECKUE CBOMCTBA HEOPraHUUYECKUX COCAMHEHUM
BEIIECTB
Jlabopamopnas paooma 4
PacTtBOpBI
5 [Muaponms coneit
6 Peakuuun  noHHOrO Jlabopamopnas paboma 5
oOmeHa

I'maponus coneit




5.4. llpakTHyecKue 3aHATUSA

Tabnuna S
Ne HaumeHoBaHue Copepixanue
n/n NPaKTHYeCKUX pasziena
1 3aHATHH
IlepBbIii cemecTp

1 BBoanoe 3ansTue. [IpaBuna paboThl B XMMHUYECKOH J1aOOpaTOpUU
2 [Tepuognueckuit [[lenouynble W IIEJOYHO3EMEIbHBIE  METAUIBL. [ aJlOreHsl.

3akoH W Tabmuma | XanpkoreHsl. biaropoaHsie ras3pl

JA.N.Menneneena
3 Crpoenue atoma OnexkTpoHHOe cTpoeHue aroma. (OCHOBHOE U BO30YXICHHbBIE

COCTOSIHMS 9JIEKTpOHOB B aTtoMme. Ilepmonuueckass cucrema
anemeHToB JI.M. Menneneena. Ilepuoanuecknii 3aK0H.

4 Kitaccet Oxcupgpl. Ux xapaktep u cBoiictBa. OCHOBHbIE U aM(OTEpHBIE
HEOPraHMIECKNX TUAPOKCUABI U UX CBOMCTBA. KHCIIOTBI: HOMEHKIIaTypa, CBOWCTBA.
COCAMHCHIH ConM: THIIBI M CBOMCTBA

Peakimu moHHOTO 00MeHa. KHCIIOTEI, OCHOBaHMS, COJIM B CBETE

PacTBopsI AIEKTPOJUTUUECKON Jucconrauu. AMGOTEPHBIE JITEKTPOTUTHI
5 ANIEKTPOJIUTOB

6. CamocrosiTeJibHasi padoTa CTY/JA€HTOB IO AUCIHUIIHHE
CamocrosTensHOe HM3ydeHHWE Teoperndeckoro Marepuana (114u). Mcmomssyrorcs
KOHCIIEKTHI JIEKIIMI U pekoMeHayemas qureparypa. Ha camocTositensHOE U3y4eHHe BBIHOCSTCS
clIeyIolre TeMbl it pedeparTos:
1. KuHeTuka u XUMHUYECKOE PaBHOBECHE

2. Koppo3sust meTamioB

3. Bsxymiue matepuarisl

4. HaxoxJeHus 3JIeMEHTOB B 3€MHOI KOpe, 0COOCHHOCTH XMMUYECKOTO U M30TOIHOTO COCTaBa
3JIEMEHTOB B JIUTOC(Epe

5. T'unpocdepa, KpyroBopoT BOABI B IPUPOIE

6. Xumudeckuii coctaB atMochepsl, ee poiib

7. MeTtopl KOTMYECTBEHHOTO XUMUYECKOTO U (PU3UKO-XUMUYECKOTO aHaIN3a MPUPOTHBIX BOJI

8. O6napyxenue Fe, Au, Bi, Co, Ni, Cu, Mo, Sb, Pb, P, S B npo6ax Munepanon

ITonroroBka k naboparopHsiM pabotam. JlaboparopHas paboTa COCTOMT M3 JBYX
JacTel — TEOPETHYECKOM M OKCIEpUMEHTaNbHOM. K SKCIepUMEHTANBbHOM 4YacTU CTYIEHT
JOIIYCKAEeTCsl TIOCJIE OCBOEHUSI TEOPETUUYECKOIO MaTepHala, BBIIIOJIHEHNS JOMAIIHETO 3aJaHus
U cobeceloBaHUs C TMpernojaBaTesieM B HWHAWBUIYAIbHOM TMopsake. /s BBINOIHEHUS
JOMAIIHEro 3a/JaHus, Ha TMEPBOM 3aHATUH, CTYAEHTHl TOJYy4alOT HOMEp BapUaHTa,
IIPUCBOEHHBIN CTYJIEHTY Ha Bechb ceMmecTp. JlomaliHee 3aJaHUE BBINOJHAETCS B TETPAIU.




DKcrepuMeHTAlIbHAS 9acTh 0(opmitseTcs: B 1abopaTopHOM KypHaie. Mcmonb3yeTcs: KOHCIIEKT
JEKUUH, peKOMEHyeMasi JINTepaTypa.
6.1. YuedHo-MeTOqMYecKOe M HHPOPMALMOHHOE 00ecnedeHne CaMOCTOSTeIbHOI padoThI

1. JlaymoBa A.JL., Marmaes J1.3., Tacyea M.J[., Maunrosa ®.M. YueGuoe mocobue «Kypc
JeKIHHA 1Mo o0Imel 1 Heoprauudeckoid xuMum» Y.1. Ui CTYIEHTOB JHEBHOW W 3a04HOU (hopm
oOyuenus. ['posnsriit, 'THH, 2008r. Umeetcs Ha xadenpe.

2. Jlaynosa A.JL., Marnaes JI.3., Tacyesa I1.JI. Yue6noe mocoGue «Kypc meximii o ofuieit u
HeopraHuueckor xumum» Y.2. i cTyJeHTOB JAHEBHOM U 3a04HOM Qopm oOyueHus. I'po3HbIH,
I'THU, 2009r. Umeetcs Ha kadenpe.

3. Jaynosa A.JI. Meroanyeckue yka3zaHHs 1O OOIIel 1 HEOPTraHWIECKOH XUMUU ISl CTYJICHTOB
JTHEBHOW W 3aouHOil (opm o0yuenus «llepuonnyeckuii 3akoH M MEpHOJUYECKas CUCTEMaA
JJIEMEHTOB B CBETE€ Y4YeHHs O cTpoeHuu atomoB». ['posneri, ITHU, 2006r. Mmeercs nHa

Kadepe.

4. JlaymoBa A.JI, TacyeBa I.JI. MeTomudeckie pPEKOMEHIALMH K JIAGOPATOPHBIM H
MPAKTUYECKUM 3aHATUSAM M0 auchuruimae «OO0Immas ¥ HeopraHWYecKas XUMUS) I CTYICHTOB
JTHEBHOM W 3a049HOM hopM 00yueHus1 «OKHCINTETbHO-BOCCTAHOBUTEILHBIE PEAKITUN». [ PO3HBIH,
I'THH, 2007r. Umeetcs Ha kadenpe.

5. NaynoBa A.JI., MarmaeB [1.3. Meroaudeckne peKOMEHAAIMU 1O OOIIEH M HEOPraHUYECKOU
XUMUHU JJIs CTYJICHTOB JHEBHOW M 3a04HOW (opMm oOyuenus «PactBopse». I'posnsrii, [THU,
2007r. Umeetcs Ha kadeape.

6. laynosa A.JI., Maunrosa ®.M. MeTonnueckue peKOMEHIAIUH 10 00IIel W HeOpraHUIECKON
XUMUHU JUIsI CTYJACHTOB JTHEBHOW W 3a04yHON (dopM oO0yueHus. «Teopus 3IEKTPOIUTHUUECKON
nuccounanum». ['posnsiii, ' THU, 2006r.

7. Mauurosa @.1., Jlaynosa A.JI. MeTonuueckue peKOMEHIAITUH 10 00IIeld W HeOpraHWYECKOH
XUMUW JJI1 CTYJIEHTOB JHEBHOW M 3a04HOM (opM oOydeHHS «XHUMHUYECKas KWUHETHKA W
xuMuueckoe paBHoBecue». ['posnsiil, [ THU, 2007r.

8. Tacyesa MW.Jl., Haymoa A.JI., Mauurosa @.MI. Meroauyeckue peKOMEHIAIUU K
MPAaKTUYECKUM 3aHATHIM 10 quciuIuinHe «OO01mas u HeopraHu4decKas XUMUsD)

JUIA CTYICHTOB JHEBHOW M 3a04HOH (opM 0O0ydeHUs «ATOMHO-MOJEKYISPHOE YYECHHUE.
OCHOBHBIE IOHATUS U 3aKOHBI XUMuW». ['po3ubiit, 'THU, 2007T.

9. Maynosa A.JI., Marnaes /I.3., Mynanosa C.111., AtaeBa A.A. «Kpatkuii kypc nekuuii no
oOmieit 1 Heoprannyeckoi xumumn» Y. 1. U1 CTyI€HTOB THEBHOM U 3a04HON (hopM 00yueHHUs.
I'posusriit, ITHTY, 2019r. Mmeetcs Ha xadenape.

10. MaynoBa A.JI., Marnaes /1.3., 'apynT.B., [llamcanos X.I1I. YyeGHOE nocoOue:
«JIabopaTOpHBII MPAKTUKYM 110 XUMHUW» /ISl CTYJCHTOB JIHEBHOU U 3a04HOI popM oOydeHus.
I'posusriit, [THTY, 2020r. Mmeetcs Ha kadeape.
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7. OueHoYHBbIE CPeACTBA

I cemecTp

TunoBble 3aJaHusl JJIs naﬁopaTopme U MPAKTUYCCKHUX 3aHATHH

Tema Ne 1. Ilepuoanuecknii 3axkon u tadauua [.M.MenpaeneeBa

=

Kakne sBienus JOKa3bIBAIOT CJIOKHOCTL CTPOCHUA aToMoOB?

2. Kaxkue smeMeHTapHbBIE YaCTHIIBI BXOJIAT B COCTaB siiep atoMoB? Kakue u3 HUX

OIPENENAOT 3apsij AApa U IPUPOLY dIeMEHTa?

3. HazoBuTe smemMeHT, eciiu ero 3JIeKTpoHHast 000JI0UKa COCTOUT U3: a) 9 3JEKTPOHOB;

0) 23 >1EeKTPOHOB.

Tema Ne 2. CTpoenne atoma

Jli1g aToma 31eMeHTa ¢ OPSAKOBBIM HOMEpOM 20 COCTaBUTH:
AJIEKTPOHHYIO U AJIEKTPOHHO-TpadudecKyro GopMyIbl;

CTpyKTypa BaJI€HTHOTO 3JIEKTPOHHOTO CIIOSI BEIpaxkaeTcs Gopmymoit 2s22pt. Onpenenuts
MOPSIIKOBBIM HOMEP, HA3BaHUE U 3JIEKTPOHHOE CEMENCTBO 3TOTO JIEMEHTA.

Kak n3MeHstoTcss MeTaIuTMUYecKHe CBOMCTBA 3JIEMEHTOB B T'IaBHBIX nmoarpyimmiax ¢ poctomMm
3apsga sapa?

Tema Ne 3. Xumnueckasi CBAA3b U CTPOCHUE MOJIEKYJI

Kakoit THmm cBs3u (HEMOJIIpHAs, NOJISApPHAs, KOBAJICHTHAs, HWOHHAs) B MOJIEKYyJIax
ceayromux Bemects: Oz, HBr, CsBr, NazS, CCls, H,O?

Hamumure rpaduyeckyro Gpopmymy monekynbl okcuna yriepoaa (1V). Ckompko o— u
T- CBSI3€M B 3TOM MOJIeKyJie?

Kakoii THIT KOBAJICHTHOM CBSI3W — MOJISIPHAS WJIM HEMOJIIPHAS — B MOJICKYJIaX CIICAYIOIIUX
semtects: CO, HI, H2S, OF,, CH4? K aromam Kakux 3J€MEHTOB CMEIAIOTCSA OOIue
3JICKTPOHHBIC TTAPHI B 3TUX MOJICKYJ1ax?

Tema Ne 4. PacTBopbl

UTto Takoe BOJHbIE U HEBOJIHbIE PACTBOPHI?

Omnpenenute MaccoByto a0 (%) xinopuaa meau (I1) B pactBope, ecnu Ha 2 MOJIS CONU
npuxoAuTcs 15 mouieit Boabl.

Kak nensitcst BemiectBa mo pacTBOPUMOCTH?

Tema Ne 5. I'uaposiu3 coJiei

1. Onpenenure cpery pacTBOpoB (Kucinasi, HeliTpanbHas, ocHoBHasA) u pH (>7, = 7, <7)
cnenyromux coneit: FeSOs, NapSO3,NaxSOs, FeSOz. Hamummre B0O3MOXKHBIE
ypaBHEHHUs peakLnil THAPOIIN3a COJEH.

2. CoctaBbTe ypaBHEHHUS MIPOJIN3A, TPOUCXOAIEr0 MPU CMEIIMBAHUU pacTBOpoB KaS
u CrCl. Kaxpmas w3 B3SATBIX COJieH THIPOJM3YyeTCs HEOOpaTHMO JO KOHIA C
00pa3oBaHUEM COOTBETCTBYIOLIUX COJIEH.

3. Hammcare peakiuio rupoin3a CUJIMKaTa HaTPUs U ONIPENEIUTE CPEay pacTBOpa.



BOl'IpOCbI K aTTeCTalum:

I cemecTp

I pyOe:xnas arrecTaumus

1.

10.

11.

12.

13.

14.

Jaiite onpenieneHre NOHITUI: AJIEMEHT, aTOM, MOJIEKYJIa, IPOCTOE U CJI0KHOE BEIIECTBO.
[Touemy 4YHCIO W3BECTHBIX NPOCTHIX BEIIECTB, MPEBBIIMIAET YHUCIO H3BECTHBIX
3JIEMEHTOB?

PykoBonctBysice mpaBusiom ['yHma, pacnpenenute 10 HSHEPreTUYeCKUM sYerKam
NEKTPOHBI B CIEAYIOIIMX COCTOSHUAX: a) 3p°; 6) 3d°.

B kakoit mocnegoBaTeNbHOCTH, COMJIacHO TpaBmwiry KileukoBCKOTO, MTPOUCXOAUT
3aII0JJHEHUE  DJJIEKTPOHAMHU  DHEPreTUYECKHUX YPOBHEU U TOJIypOBHEH B
MHOTO3JIEKTPOHHBIX aToMax?

Kako#i u3 momypoBHe# 3anosmsiercss panee: a) 45 wiam 3d? 6) 5p wim 4d? Otser
MOTHUBHPYUTE.

Kakoe MakcumanbHOE KOJUYECTBO DJIEKTPOHOB MOXKET ObITh Y aTOMOB Ha TIOCIIECTHEM U
MIPEATNOCIETHEM YHEPTETUUECKUX YPOBHSIX?

Kakne w3 mpuBeneHHBIX KBAaHTOBBIX TMOYPOBHEW SIBIIIOTCS JOCTPOCHHBIMHU, a KakKue
HeJIOCTPOSHHBIME 1 mouemy: 2st, 1s?, 2p?, 3d®, 4110, 3d'°, 6st, 3d?, 5f14?

JlaliTe coBpeMeHHOE ormpeaeneHue mnepuoanueckoro 3akoHa J[.M. MengeneeBa u
00BSACHUTE CTPYKTYPY NEPUOAUYECKON CHCTEMBI.

PykoBoacTBysich mpaBwioM ['yHAa, pacnpeieiauTe MO 5SHEPreTHYeCKUM sUerhKam
3JIEKTPOHBI B CIIEIYIOMUX COCTOSHMSX: a) 3p°; 6) 3d°.

Kakoe cocrossHme aTtoMa Has3bpIBa€TCSd HOPMAJIbHBIM, BO30YXIeHHBIM? Kakumu
crocob6amMu MOKHO TIEPEBECTH aTOM B BO30YkK/I€HHOE COCTOsIHUE?

Kakune kBaHTOBbIE 4HCIIa XapaKTEPU3YIOT JHEPreTHUECKOE COCTOSHUE OHIIEKTPOHA B
aToMe, U KaKoB UX (pU3N4ecKuii CMbIC?

Kakue 3HaueHHs MOTYT NpPUHMMATBH: a) TJIABHOE KBAaHTOBOE 4YHCIO; 0) opOHTanbHOE
KBaHTOBOE YHCIIO; B) MATHUTHOE KBAHTOBOE YHUCIIO; JI) CHMHOBOE KBAaHTOBOE yHciio? UTto
OTIPEIEeIISAIOT B aTOME KBAHTOBBIE yncia?

Urto Ha3bIBaeTcs AMEKTPOHHBIM 00OJaKoM, aTOMHOI opOutanpio? Kakyio ¢gopmy umeer
S-, p-, d- atoMHbIe OpOUTATH?

Kakue 351eKTpoHbI Ha3bIBAIOTCA S-, P-, d-, f- aJekTpoHaMK ¥ KaKOBBI IS HUX 3HAYCHUS
OpOUTALHBIX KBAHTOBBIX YHCEN?

Ha xakue snekTpoHHBIE CEMENCTBA AENATCS 3JIEMEHTHI 1O 3aMOJHEHUIO SHEPTreTUYECKUX

HO,Z[ypOBHCfI? Kakum srmemeHTOM HA4YMWHAIOTCA, U KAKUM 3aKaHYHUBarOTCA HepI/IOI[BI?



15. CocraBbTe AMEKTPOHHO—CTPYKTYPHBIE (POPMYIIBI ATOMOB C MOPSAKOBBIME HOMEpamu: 23,

16. ATOMOM, KaKKX 3JIE€MEHTOB OTBEUAIOT CIIEAYIOIINE dIEKTPOHHBIE GOpMYIEL: a) 182, 282,

2p°, 3s2, 3p?; 6) 152, 252, 2p°, 352, 3p°, 3d°, 4s%. VkaxuTe UX ceMeHCTBO, IIEPHO I, TPYIILY,

MOATPYIIY.

17. CoctaBbTe AIIEKTPOHHO-CTPYKTYpHBIE (OPMYIIBI aTOMOB YETBEPTOTO MEPUOJIA: KaJIbIIHS,

ckanaus. K kakomy ceMeiCcTBy 311€eMEHTOB OHM OTHOCATCS?

18. HazoBuTe 31eMEHTHI, y KOTOPBIX BAJICHTHBIE AJICKTPOHBI OMHCHIBAIOTCA (OPMYIIaMU:

a) 4s%, 4p* 6) 5s'; B) 3d°, 4sl. B xakom mepmoze, rpynie, HOATPYIIe HAXOMATCA ITH

aneMeHThl? K kakomy cemeiicTBy oHM OTHOCATCA?

Ooépaszey ounema na pyboexcHyio ammecmayuio

Buaer

Kakoe wmakcumanbHOE YHCIO DJIEKTPOHOB MOXET COAEpkKaTh IOJYypPOBEHb
opOHTaNBHOE KBAaHTOBOE YMCIO KoToporo L=0.

Jns aroMa aneMeHTa ¢ mopsiAKoBbIM HOMEpoM 30 yKazaTh:

— COCTaBHTb JJIEKTPOHHYIO U AIEKTPOHHO-TPAQUUIECKYIO (DOPMYJIBI;

CTpyKTypa BallGHTHOTO OJJIEKTPOHHOTO CJIOSl BBIpaxkaercst Qopmymoii  2s22pl,
OnpenenuTh MOPSIKOBBIN HOMEp, Ha3BaHHE U DSJIEKTPOHHOE CEMEHUCTBO HTOrO
JJIEMEHTA.

Bomnpocel k aTTecTanuu:

I cemecTp

II py0Oe:xnas arrecranus

1.
2.

Yro HasbiBaeTcs okcugoM? Ha kakue TUIIBI JeIATCs OKCUIbI?

Hanumure xumuueckue (opmysbl okcuaoB siementoB |l mepuoma mepuommyeckoii
CHCTEMbI, YIUTBIBas MAKCUMAJIbHYIO BaJIEHTHOCTh 371eMeHTOB. Ha30BUTE OKCH/IBI.

Kakne ©3 yKa3aHHBIX HIXKE OKCHIOB SIBJSIFOTCS. OCHOBHBIMH, KHCIOTHBIMH H
ampotepubiMu? a) CrOz, Li;O, ZnO, Mn;0O7, P20s, FeO, BeO; 6) CrO, Cr203, SiO-,

BaO, PbO, B203, N20s. CocraBbTe rpadudeckie GopMyibl OTMEYCHHBIX OKCHIOB.



10.

11.

12.

13.
14.

15.

Hanummre ¢Gopmyinbsl OKCHIOB, KOTOPbIE MOTYT OBITh TOJyYEHBI MPU  PaA3TIOKECHUU
cepHoii, (ochopHoit, kpemHUEBOM KuCIOT; ruapokcuaoB: Meau (I1) u xenesa (I11);
kapOoHara Kanbuus, pocdara Maruus.

C xakuMH U3 MEePEYUCICHHBIX HUKE OKCHJIOB MOXKET B3aUMOJCHCTBOBATE: a) TUAPOKCH]T
Hatpus; 0) okcun Kanbius. P20s, BeO, KO, AlbOs, CO2, ZnO. Hamnumute ypaBHEHHS
peakuuii ¥ Ha30BUTE IIPOTYKThI PEAKIUH.

C KakuMU W3 TEPEUMCIICHHBIX HIDKE OKCHJIOB MOYKET B3aUMOJICHCTBOBATh: a) CepHas
kuciora; 0) ¢ochopusii anruapua. BeO, CrOs, MgO, AbLOsz, N20s. Hamumure
YpaBHEHUS PEaKLUHUNA U Ha30BUTE MPOLYKTHI PEAKIIHM.

Kakme coemuHeHUs HA3BIBAIOTCS THAPOKCHIAMH, W HA KAaKUE THIBI OHH JICISATCS?
[IpuBenuTe npuMepsl.

Kakue coenmuHeHunst Ha3bIBAIOTCS KucIoTaMu? Ha Kakue TpyImbl JeNsaTcs KUCIOTHI: a) 10
cocTtaBy; 0) mo ocHoBHOCTH. [IpuBeauTe npuMepsl.

CocraBbTe (GOPMYJIBI KHUCIIOT, COOTBETCTBYIOIIMM KHCIOTHBIM Okcumam: SOs, SiOp,
As>0s, P20s, Cl.0O7, CrO3, As203, CO,. Ha3oBuTe 3TH KUCIIOTHI, YKQKUTE KX OCHOBHOCTD
U cocTaBbTe rpaduyeckue GopMysbl ITUX KUCIOT.

Hamumure ¢dopmynsl  cienyrommx KHCIOT: a) KpPEMHHEBOW;, ©) a30THOH; B)
oproochopHOii; T) OPTOMBIIMIBIKOBOW; [I) XPOMOBOH; ) CEPOBOJIOPOIHOM; 3)
OpOMOBOJIOPOTHOM; W) XJIOPHOW. VYKaXUTE€ BO3MOXHBIC KHCJIOTHBIE OCTaTKU
COOTBETCTBYIOIIUX KUCIIOT.

Hazosute armons! kuciot: a) HCO3, H2PO4, PO4*, PO3*; 6) SO4%, HSO4, SOs%, CI;
B) S¥, HS", HSO3", HPO.?; 1) HSiO3", CO3%, Br, CrOs%; 1) NOs", NO2", HAsO4>, AsOs*
; %) Br, CH3COO, AlOs*, ZnO,?%.

C xakuMM M3 TEPEUHCICHHBIX HIKE BEIIECTB MOXKET B3aUMO/eiicTBOBaTh (pochopHas
kucinora: AsyOs, BaCly, H2SOs, NaOH, H,O? Hamumwre ypaBHEHHsS peakmuidi |
HA30BUTE MPOAYKTHI pEaKIUU.

UTto Ha3bIBaeTCsl OCHOBAHMEM U YTO Takoe Ienous? [IpuBenute npumepsl.

HasoBute cnenyrormue ocuoBanusi: Ca(OH);, CsOH, Cr(OH)s, Pb(OH)4; 6) Al(OH)3,
TIOH, Sn(OH)s, Mn(OH)2; B) CuOH, Fe(OH)2, Fe(OH)s3, Mn(OH)s. Vkaxkwure wux

KHUCJIIOTHOCTh U BO3MOXKHBIE€ OCHOBHbIe ocTaTKu. CocraBbTe rpaduueckre (HopMysbl
OTMEYEHHBIX OCHOBaHUII.

Hanwuimre hopMynbl OCHOBaHHM, KOTOPHIM COOTBETCTBYIOT KaTHOHBL: a) MgOH®, K,
Fe(OH)?*, Cr¥*; 6) FeOH?*, Cu?*, BaOH*; B) Sn(OH)2?*, SnOH", Li*, CuOH*; r) Pb*,
AI(OH).*, Au*; n) Fe(OH)*, Ba?*, Pd(OH)3*, AIOH?",



16.

17.

18.

10.

Kakumu crmocobamMu MOXHO TOJNYYUTh PAacCTBOpUMOE B Boje ocHoBanue? [lpuBemute
yYpaBHEHUS PEaKLIUHU.

Hanumure ypaBHEHHs peakiUil MOJYy4EHUS HEPACTBOPUMBIX B BOJE THUAPOKCHJIOB
nevicteueM KOH na comu: MQCl, Alx(SOs)s, Cr(NOsz)s3, FeSOs, SnCl.. Kakue wu3
MTOJTYYE€HHBIX THIPOKCHJIOB SIBIISIOTCS aM(POTEPHBIMU ?

Kakne xuMmuueckue coenuHeHUs] Ha3bIBaroTcsa coiasamu? Kakue OBIBAlOT THIBI cojiei?

[IpuBenure npuMepsl.

Oobpaszey ounema na pyoexrcuyro ammecmayuio
Bbuner

Hanumwure Qopmynbl OKCHAOB S- U pP-’IEMEHTOB ISITOTO MNEPUOAA IMEPHOIUYECKOMN
CHUCTEMbI, YUUTBHIBas MX BBICHIYIO BaJ€HTHOCTb. YKaXUTE XUMHUYECKUN XapakTep
OKCH/JIOB.

Hamummmre a)mis kucnot H3POs 1 HCIO3 BO3MOXHBIE KUCIOTHBIE OCTATKH M (HOPMYJIBI
COOTBETCTBYIOMINX OKCHIOB; 0) it ocHoBanuiit NaOH u Fe(OH). Bo3MoskHBIE OCHOBHBIE
OCTAaTKH U (OPMYJIBI COOTBETCTBYIOIINX OKCHJIOB; B) rpaduueckue ¢opmynsl HsPOs u
Fe(OH)a.

3anuimTe ypaBHeHuUs peakuuii B3anmoaeiictBus amporeproro Cr(OH)sc pactBopamu a)
TUAPOKCHIA HATPUS; 0) COJSTHOMN KHUCIIOTHI.

Bomnpocsl k 3a4ety

Kakne KBaHTOBBIC YHCIIA XapaKTEPU3YIOT SHEPreTHUYECKOE COCTOSHHE JJICKTPOHA B
aToMe, M KaKOB UX (U3UYECKUI CMBICIT?

Kakue 3HavyeHWss MOTYT NMpPUHUMATH: a) TJABHOE KBAHTOBOE YHCIIO; O) OpOHMTAIbHOE
KBAaHTOBOE YHMCJIO; B) MArHUTHOE KBAHTOBOE YHMCIIO; JT) CIMHOBOE KBAaHTOBOE 4Kciio? UTo
OTIPENIETISAIOT B aTOME KBAaHTOBBIC Uncya?

Uto Ha3bIBaeTCs DJIEKTPOHHBIM O0O0JaKoM, aTOMHOW opOuTanbsio? Kakyro dbopmy mmeer
S-, p-, d- aromHBIC OpOUTATH?

Kakue s1mekTpoHbl Ha3bIBalOTCA S-, P-, d-, f- smekTpoHaMu M KaKOBBI I HUX 3HAYCHUS
OpOUTATBLHBIX KBAHTOBBIX YHCEN?

Kakue 3HaueHHs MOXXET NMPUHUMATh MAarHUTHOE KBAHTOBOE YHCIIO INMPH OPOMTAIILHOM
kBaHTOBOM uuciie: | = 2,3,4? CKoJbKO SHEPreTHYECKHUX SYEEK Ha JTAHHBIX MMOyPOBHSIX?
CKONPKO M KakKue MOJypOBHH HUMEIOTCS Ha TPEThEM SHEpreTuyeckoM ypoBHe? Uem
OTJIMYAIOTCS SJIEKTPOHBI STUX MOAYPOBHEH?

Chopmymupyiite npuniun [laynu 1, pyKoBOACTBYSICh UM, PacCUUTATe MaKCUMAalbHOE
YHUCJIO 3JEKTPOHOB HAa TPETHEM SHEPreTUYECKOM YPOBHE.

KakuM npuHOMIIaM NOTYUHSETCS pPacHpe/ieeHUE 3JIEKTPOHOB MO SHEPreTHYECKUM
YPOBHSIM B MHOTO3JIEKTPOHHOM arome? B 4em ux CymHocTh?

PykoBonctBysice mpaBuniom ['yHaa, pacnpeaenutre IO HSHEPreTUYECKUM sUerKam
JIEKTPOHBI B CIIEAYIOMUX COCTOSHUSX: a) 3p3; 6) 3d°.

B kakoii mocnegoBaTeNbHOCTH, cOrlacHO TnpaBwiry KieukoBCKOro, MTPOUCXOAUT
3al0JIHEHUE  DIIEKTPOHAMU  IHEPreTUUYECKUX YpOBHEM U TOJIypOBHEW B
MHOT03JIEKTPOHHBIX aToMax?



11.

12.

13.

14.

15.

16.
17.
18.
19.
20.

21.

22.

23.

24.

Kakoii u3 momypoBHe# 3anonnsercs panee: a) 45 wiau 3d? 6) 5p wim 4d? Otser
MOTUBHUPYUTE.

Kakoe mMakcuManabHOE KOJMUYECTBO JICKTPOHOB MOXET OBITh Y aTOMOB Ha IMOCIEIHEM H
MIPEAIIOCIIETHEM 3HEPT€TUYECKUX YPOBHAX?

Kakue u3 nmpuBeAEeHHBIX KBAHTOBBIX IOJYPOBHEH SIBIISIFOTCSI JOCTPOEHHBIMM, a KaKHe
HeJIOCTPOEHHBIME 1 rouemy: 2st, 1%, 2p*, 3d®, 4f10, 3d'°, 6st, 3d?, 5f14?

Jaiite coBpeMeHHOE omnpeneneHue nepuoaudyeckoro 3akona J[.M. Menpeneesa u
OOBSICHUTE CTPYKTYPY HEPUOTUIECKON CUCTEMBI.

CKOJIBKO 9JIEKTPOHOB HAaxXOJIUTCSI Ha BHEIIHEM JSHEPreTMYeCKOM YpPOBHE aTOMOB
JJIEMEHTOB, CTOSIIMX B Hayaje M B KOHLE Kaxjaoro nepuoga? Ha xakux moaypoBHSX
HaXOJSTCS 3TU AJIEKTPOHbI?

JlaiiTe ompeneneHne NOHATHH: «IEPHOI», «TPYMIa», «IOATPYIIA» C TOYKUA 3PEHUS
CTpOEHHS aToMa.

UTto 03HayaeT A JAHHOTO aToMa HOMEp Mepuo/ia, HOMEP IrPyIMIbl?

Yem 00ycnoBieHO HaIU4Me MOATPYII B nepuogudeckoi cucreme? CKOJIbKO U KaKUX
AJIEKTPOHOB HaXOJWUTCS Ha BHELIHEM SHEPreTUYECKOM YpPOBHE 3JIEMEHTOB: a) yriepoa U
tutana (1V); 6) mapranma u xmopa (VI11)?

[Touemy nepBbIil NEPUO COCTOUT JIUILIb U3 JBYX 3JIEMEHTOB?

Ha xakue 3neKTpoHHBIE ceMeicTBa AENATCS SJIEMEHTHI 10 3al0JTHEHHUIO YHEPreTHUECKUX
noxypoBHen? KakuM 21eMEeHTOM HAYWHAKOTCS, M KAKUM 3aKaHUYHUBAIOTCS MTEPUOJIBI?
CocTaBbTe MEKTPOHHO-CTPYKTYpHbIE (OPMYJIbl aTOMOB YETBEPTOTO MEPUOAA: KabIIHs,
CKaHIMsI, XpOMa, >KeJe3a, MbIIIbsKa, aproHa. K kakomy ceMeHCTBY 3J€MEHTOB OHH
OTHOCSTCS?

HazoBure snemMeHTHI, y KOTOpPBIX BaJE€HTHBIE 3JIEKTPOHBI OMUCHIBAIOTCS (QOpMYyIaMHu:
a) 45, 4p*; 6) 5s%; B) 3d°, 4s'. B kakoM mepuoze, rpymie,

Kakoii u3 271€MEHTOB SBJISETCS CaMbIM CHJIbHBIM BOCCTAHOBHTENIEM?

CaMBIM CHJILHBIM OKHCIIUTETIEM?

OO0bscHUTE, TOYEMY pa3jiyre B CBOMCTBAX XpoMa M Cephl, XJIOpa U MapraHiia BeJIUKO

JJI1 HU3KUX CTEIICHEH OKUCIICHHS B He3HAUNUTECIHLHO JJIA BBICIIMX?

25.

26.

27.

28.

29.

30.

31.

32.

Yro Ha3rsiBaeTcsa okcuaoM? Ha kakue THUIIBI JeIATCS OKCUIBI?

Hamumure xumuueckue ¢opmynsl okcuaoB 3neMeHToB |l mepuoma mepuomamveckoit
CUCTEMBI, YIYUTHIBasi MAKCUMAIbHYIO BAJICHTHOCTb JIeMeHTOB. Ha3oBHUTE OKCHIBI.

Kakne w3 yKa3aHHBIX HIKE OKCHUIOB SBJISIOTCS OCHOBHBIMH, KHCIOTHBIMH U
amdorepubiMu? a) CrOz, LixO, ZnO, Mn207, P20s, FeO, BeO; 6) CrO, Cr203, SiO.,
BaO, PbO, B203, N2Os. CocraBbre rpaduueckue GopMysIbl OTMEYSHHBIX OKCHIOB.
Hanummure ¢opmysnsl OKCHIOB, KOTOpPbIE MOTYT OBITh MOJYYEHBI MPU  PaA3IOKEHUU
cepHoii, (pochopHoii, KpeMHHEeBOM KuCIOT; ruapokcuaos: Meau (I1) u xenesa (I11);
kapOoHaTa Kajblus, hochara MarHusl.

C KaKuMHU U3 TIEPEUHCICHHBIX HIDKE OKCHIOB MOXET B3aUMOJICHCTBOBATD: a) THAPOKCHI
Hatpus; 0) okcua Kanbiwst. P2Os, BeO, K20, AlO3, CO2, ZnO? Hanumure ypaBHEHHsI
peaxkiuii ¥ Ha30BUTE MPOIYKTHI PEaKIIUH.

C xakuMU W3 TIEPEYUCICHHBIX HI)KE OKCHIOB MOXKET B3aMMOJCHCTBOBATBH: a) CEpHAs
kucnota; 0) docdopusii anruapua. BeO, CrOs, MgO, AlOs, N20s. Hanwmmmre
ypaBHEHUS PeaKIfil ¥ Ha30BUTE MPOIYKTHI PEaKIUM.

Kakune coemuHeHUs HA3bIBAIOTCS THAPOKCHAAMH, W Ha KaKUe THIBl OHH JAEJSATCS?
[IpuBeauTe mpuUMepHI.

Kakue coenmuneHus HazpIBaloTCs kucnotaMu? Ha kakue Tpymnmbl JenaTcs KUCIOTHI: a) o
cocTtaBy; 0) mo ocHoBHOCTH. [IpuBeauTe MprUMepHI.



33. CocraBbTe (GOPMYNBI KHUCIOT, COOTBETCTBYIOIIUM KHCIOTHBIM okcuuam: SOz, SiOp,
As>0s, P20s, Cl.0O7, CrOs, As203, CO,. Ha3oBuTe 3TH KUCIIOTHI, YKQKUTE KX OCHOBHOCTD
U COCTaBbTE Tpaduueckue GopMyIIbl STUX KUCIOT.

34. Harmmute (QopMmynbl  CIEIyIOIIMX KHCIOT: a) KPEMHHEBOW; O) a30THOM; B)
oprodocopHOl; T) OPTOMBIINILIKOBOW; JI) XPOMOBOH; ) CEPOBOJOPOITHOM; 3)
OpOMOBOJIOPOTHOM; M) XJIOPHOW. VYKaXUTE BO3MOXHBIE KHUCJIOTHBIE OCTaTKU
COOTBETCTBYIOLINX KUCIIOT.

35. Hasosute annons! kuciot: a) HCOs', HoPO4, POs*, POs*; 6) SO4*, HSO4, SOs%, CI;
B) S%, HS", HSOs', HPO.%; r) HSiO3", COs%, Br, CrO4%; 1) NOs", NO>, HAsO4%", AsOs*
; %) Br, CH3COO:, AlO3%, Zn0,%.

36. C xakuMH W3 TICPEUYHCICHHBIX HIDKE BEIIECTB MOXKET B3aMMOJICHCTBOBATH (hochopHas
kucinora: As2Os, BaCly, H2SOs, NaOH, H.O? Hamumwre ypaBHEHHsS peakmuid |
HA30BUTE MPOJTYKTHI PEaKIIHH.

37. Yto Ha3bIBaeTCS OCHOBAHMWEM M YTO Takoe mienous? [IpuBenuTe mpuMepsl.

38. Hazosute crneayromue ocuoBanus: Ca(OH),, CsOH, Cr(OH)sz, Pb(OH)4; 6) Al(OH)s3,
TIOH, Sn(OH)s, Mn(OH)2; B) CuOH, Fe(OH)2, Fe(OH)3, Mn(OH)s. Vkaxwure wux
KHCJIIOTHOCTh M BO3MOXKHBIE OCHOBHBIE ocTaTku. CocTtaBbTe rpaduueckue (GpopMyIibl
OTMEUYEHHBIX OCHOBAaHHI.

39. Hamumure (opMyiisl OCHOBaHMiA, KOTOPBIM COOTBETCTBYIOT KarthoHbl: a) MgOH®, K,
Fe(OH)?*, Cr¥; 6) FeOH?*, Cu?*, BaOH"; B) Sn(OH).%*, SnOH*, Li*, CuOH*; r) Pb*",
AI(OH),", Au*; m) Fe(OH)", Ba?*, Pd(OH)s*, AIOH?",

40. Kaknmu cnioco0amMyi MOKHO TIOJYYWTh pacTBOpUMoe B Boje ocHoBanme? [IpuBenute
YpaBHEHHSI PEAKIIHH.

Oopazey Ounema na 3auem
BUJIET Nel

1. Jlns atoma anieMeHTa ¢ MOpsIKOBBIM HOMepoM 20 yKazath:

— monoxenue B [lepuoanmdeckodl cucreMe SIEMEHTOB (MEpHOA, TpyIIa,
MOATPYIIA);
— COCTaBWTb DJIEKTPOHHYIO U AJIEKTPOHHO-TpadhuIecKyro GopMyIIsl;
—  ONpPEIeNTUTh CBOMCTBO (METALI, HEMETAILT);
— Ha3BaTh BaJICHTHBIC JICKTPOHBI;
— yKa3aThb BaJCHTHOCTh JTOTO OJJIEMEHTa B HOPMAJIbHOM H BO30YXKICHHOM
COCTOSIHUH;
—  YHUCIIO MPOTOHOB, HEHTPOHOB, AIEKTPOHOB.
2. C KakuMHU U3 MEPEUYUCICHHBIX BEIIECTB MOXET pearupoBaTh OKCHUI KaJIbIUsA: OKCUJ Oapwsi,
Boga, ocdopuas kucnora, okcun xiopa (VII), ruapokcuy xanus, HUTpAT IUHKA. 3aMUIINTE

YpaBHCHHA BO3MOXKHBIX peaKHI/Iﬁ " HAIMMIIATC TPOAYKThBL peaKHHﬁ.

3. BamummTe ypaBHEHUs peakiuii B3aumoseiictBusi amdoreproro Zn(OH)2 ¢ pactBopamu: a)
THJIPOKCUA HATPUs; 0) CONSIHOW KUCIOTHI.

Hayooea A.JI.



8. YueOHo-MeTOaMYecKOe U HH(OPMAIMOHHOE O0ecTedeHue TUCIUTLTHHBI

Ha caiite 6ubnuoreku I'THTY npencraBneHsl Bce yaeOHO-METOJMUECKUE MaTepUaibl Kadeapsl
OuHX, nekuuu mo xuMuu, Ja00PAaTOPHBIN MPAKTUKYM IO OOIIed M HEOPraHWYECKOH XHMUM,
BOIIPOCHI ITIPOMEKYTOYHBIX ATTECTALMMI U T. 1.

a) OCHOBHAsI JIUTEpPaTypa:

1. 'muaka H.JL O6mas xumus. YuyeOuuk mns OakanaBpoB. - M.: FOpaiit. 2013. - 898 c.
Nmeercs B OubnroTeke

2.T'a6pmwissa O.C., OctpoymoB W.I. Xumms 3-e¢ wuzmanue. M.; Wznatenbckuii 1EHTP
«Axanemus». 2014. - 304c. meetcs B OubnuoTeke

3.TperbsixoBa O.JI. Heoprammdeckas xumus B 3-x ToMax. M.: WM3marenbckuii TeHTP
«Axanemusy». 2012. - 240c. Vmeetcs B OubmmoTeke

4.TonyoeB A.M., I0.A. Jlebenes, I'.H. ®aneeB. Xumus. YueOnuk mis 6akanaBpos. M.: FOpaiir.
2014. — 527¢c. Vmeercsa B OubnmmoTexe

5.®posoB B.U. Tlpaktukym mo oOmielt m HeopraHuveckoil xumuu. IlocoOue st CTyneHTOB
By30B. — M.: Jlpoda, 2002. — 304 c. Umeetcs B OubimmoTexe

6.I'muuka H.JI. 3amaun u ynmpakHeHus no oouiedt xumuu. YyebHoe mocodue ais By30B. - M.:
Hurerpan-Ilpecc, 2005. - 240 c. Nmeercs B OnbimoTexe

7.AxmeroB H.C. Heopranuueckast xumust. Y4ueObHoe ocodue s By30B. - M.: Bricmias mikona,
2002. - 743 c. Umeercs B bubnmnoTeke

0) 10MOJIHUTE/IbHAS JIUTEepaTypa:

1. I'muaka H. JI. O6mas xumus. — M.: Uaterpan-Ilpecc, 2002. — 728 c.

2. Kapanetesaan M. X., Ipakun C.M. O6mas u Heoprannueckas xumus. — M.: Xumus, 2000. —
592 c.

3. Jlugun P.A., Monouko B.A., AngpeeBa JI.JI. Xumuueckue CBOMCTBA HEOPraHUYECKUX
pemecTB. — M.: Xumus, 2000. — 479 c.

4, CeunnoBa JI.J[. Xumudeckue wmetonbl aHanuza. MneHtudukamus BemectBa. Yacts 1:
VYuebnoe nmocodbue. - Tomck: TITY, 2008. - 74 c.

5. Muaun M.I'., Crace H.®., KopmynoB A.B. JluarHoctuueckue marepuainbl Al KOHTPOJIS
3HaHui mo xumuu. - Tomck: TITY, 2006. — 175 c.

6. Bacunbe, Bnagumup IlaBnoBuu. Ananutuyeckas xumus: yueOnuk: B 2 k. /B. I1. Bacumnses.
— 5-e u3n., crep. — M.: lpoca, 2005.

B) Internet-pecypcsr:
1. caiir Guomorexu [ THTY wwww.gsolru/library;
2.0a3a TepMOIMHAMUYECKUX AaHHBIX — http://webbook.nist.gov/chemistry/;
3. 6a3a TepMOIMHAMHYECKMX KOHCTAHT YMCTHIX BemlecTB — http://cea.grc.nasa.gov/;
4. TepMOJMHAMUYECKHE CBOWCTBAa WHAWBHUIyalbHBIX BemiecTB. CnpaBounoe wu3nanue /B.I1.
I'mymko (oTBETCTBEHHBIH peaakTop) — hitp://www.chem.msu.su/rus/tsiv/;
5. Tabmaia J1. 1. Mennereena hitp:/Amwwvwebelements.conv



http://webbook.nist.gov/chemistry/
http://cea.grc.nasa.gov/
http://www.chem.msu.su/rus/tsiv/
http://www.webelements.com/

9. MaTepHaHbHO-TeXHH‘leCKOC odecneuyeHue AUCIUIIINHBI

B yue6HOM mporniecce 11 0CBOCHHS AUCHUIUIMHBI UCTIOIB3YIOTCS CIEIYIOIINe
TEXHUYECKUE CPEJICTBA:

-XUMHYECKast 1ab0opaTopusi, XUMUYECKHE PEaKTUBHI,

-KOMIIBIOTEPHOE U MYJIbTUMEAUMHOE 000pYyAOBaHME (HA JIEKUMSX, U CAMOKOHTPOJIS
3HAHUW CTYJEHTOB, s OOECHeueHUsi CTYACHTOB METOJUYECKUMH PEKOMEHJIAIUsIMU B
NIEKTPOHHOU (hopMme);

-npubopsl U 000pyJOBaHME Y4eOHOTO Ha3HA4YeHUs (IPU BBITIOJIHEHUH J1a0OpPATOPHBIX
pabor);

[IporpaMmoii ~ AMCUMIUIMHBI ~ HPEIyCMOTPEHO  HUCIOJb30BAaHUE  COBPEMEHHBIX
MIPOTPAMMHBIX KOMIUIEKCOB U TE€XHOJIOTUH A1 00padoTku pesynbraroB HUPC.






