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1. Heau u 3a1a94 TUCIAIJIMHBI
[lenpro OCBOCHHS TUCIUILUIMHBI « XUMHES SBISETCS IPUOOPETeHNE 3HAHUN U HABBIKOB B

obsacTi O0IIeH W HEOPTaHWMYECKOW XMMHH, TO3BOJISIIONIME B JAJBHEHIIEM NMPUMEHSITh UX MPHU
OCBOCHHMH JIPYTUX JUCIMUIUIMH 00pa30BaTEIbHOTO IMKIA M IMOCIeAyIomeld mpodeccuoHalIbHON
JIESITENLHOCTH.

2. MecTO JTUCHHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Juctunnuaa «XuMUs» OTHOCUTCS K IUKIY MaTeMaTUYECKHX M €CTECTBEHHOHAYYHbBIX
JUCIUIUIMH U BXOIUT B ero 0a30Byl0 4YacTh, yuTaercs B 1 cemectpe Kypca. [[ns mzydeHus
TUCIUIUIMHBL ~ CTYAGHT  JOJDKEH  o0najaTh  3HAHUAMU 1O  OpeaMmeTry  «XuMus»,
yctanaBiauBaeMbiMu OI'OC st cpennero (1moJiHoro) 06pa3oBaHuMs.

JucruniauHa HampaBiaeHuss mnoArotoBku OakamaBpoB 08.03.01 «CrtpoutenbcTBO»
SABJISICTCSL  TPEIIISCTBYIONMIEH JUIsi M3YyYEHUs] TMOCIEAYIOIMUX JUCHUIUIMH: be3omnacHocTh
KHU3HEIEATEIIbHOCTH, OXPaHa OKPYKAIOIICH Cpebl, TEOXHUMHUS OKPYKAIOMIEH Cpebl, OMOIOTHS.

3. TpeGoBanus K pe3yJbTaTaM OCBOEHUS AUCHUILIMHBI

[Ipouecc  u3yuyeHUs  JAUCLUUIUIMHBI ~ HampaBieH Ha  (OPMHUPOBAHME  CIEIYIOIIMX
o0mIenpoecCHOHATBHBIX U TPOPECCHOHATBHBIX KOMITETEHITHIA:

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMNACS TOJIKEH:

Crocoben pemaTh 3agadd, OTHOCSIIUECS K TPO(ECCHOHANBHON AEATENbHOCTH,
IPUMEHSSI METOAbl MOZCIMPOBAHUSA, MAaTEMAaTHYECKOTO AaHAIU3a, €CTECTBEHHOHAYYHbIE WU
obmenmxenepubie 3HaHUsA(OIIK-1.). CiocoOeH y4acTBOBaTh B MPOCKTUPOBAHUU TEXHUUYECKUX
00BEKTOB, CUCTEM M TEXHOJOTMYECKUX IPOLECCOB C YUETOM HKOHOMHUYECKUX, IKOJOTUUECKUX,
colMaNbHbBIX U apyrux orpanudenuii (OIIK 2).

3HaTh:

-IPUHLUIHAIBHBIE OCOOEHHOCTH MOJEIMPOBAHUS MaTeMaTU4YeCKHX, (U3NYECKUX MU
XUMHUUYECKHUX MPOLECCOB, IPEeIHA3HAYCHHbIE 1JI1 KOHKPETHBIX TEXHOJIOIMYECKUX MTPOLIECCOB.

Ymersn:

-MCII0JIb30BaTh OCHOBHBIE 3aKOHBI JUCHUIUIMH HHXXEHEPHO-MEXaHWYECKOTO0 MOMIYJIS,-
WCIIOJIb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYUYHBIX JIHWCLUIUIMH, IPaBHUia IOCTPOCHUS
TEXHUUYECKHUX CXEM U uepTekeH,

Biaagern:

-OCHOBHBIMH METOJIaMU TEXHUKO-DPKOHOMUYECKOTO aHajn3a, HaBbIKAMHM COCTaBJICHUS
pabouyuX MPOEKTOB B COCTaBE TBOPUYECKOH KOMaH/IbI,

-y4acTBYeT, CO 3HaHUEM JieNa, B paboTax MO COBEPIIEHCTBOBAHMUIO MPOU3BOJCTBEHHBIX
IIPOLIECCOB € UCIIOJIBb30BAHNEM IKCIIEPUMEHTAIBHBIX JAHHBIX U PE3YJIBTaTOB MOACINPOBAHNUS,

-HaBbIKAMU JIEJIOBOTO B3aWMOJEWUCTBUS C CEPBUCHOM CIIy:KOOM M OIEHMBATh HUX
PEKOMEH/IAIIMH C YYETOM SKCIIEPUMEHTAIBHON pabOThl TEXHOJIOTHUECKOTO OT/IeNa MPEAPUITUS



1. OO0beM TUCHMIUIMHBI M BUAbI Y4eOHOIi padoThI

Tao6auna 1
Bcero CemecTpsl
Buj yueOHoii padoThI 4yacos/ 3a4.e]1. 1 1
(00]0) [010]0) 0300
KonrakTHas padora (Bcero) 51/1,5 51/1,5 12/0,7
B Tom unce:
Jlexuuu 34/0,9 34/0,9 8/0,47
[TpakTrueckue 3aHATHS - - -
CemuHapbl - - -
JlabopaTopHbie pabOThI 17/0,5 17/0,5 4/0,23
CamocrosiTe/ibHasA padora 57/1.6 57/1.6 96/2,82
(Bcero)
B Tom uucne:
KoHTponbHbIE paboThI - - -
KypcoBas pabota (mpoekr) - - -
Pacuerno-rpaduueckue paboTsl - -
TP - - -
Pedepatsl 18/0,5 18/0,5 18/0,5
Jloxma e 20/0,5 20/0,5 20/0,5
[Ipe3enTanuu - - -
u (unu) opyeue 8UO0bL
CaMOCmMosmenbHoU pabompi:
[TonrotoBka Kk  ;mabopaTOpPHBIM 36/1.0
pabotam
[TonroroBka K 3aueTy -
[ToaroToBka K SK3aMeHy 18/0,5 18/0,5 24/0,7
Bua oryeTrHoCTH sK3aMeH\ 9K3aMeH\ JK3aMEH
Obwas BCETO — » 108 108 108
Jacax
TPYROEMKOCTE "B rp O g 3au.
AUCHUILIMHBI 3 3 3
eIMHUIaxX




5. ConeprxkaHue QMCHUIITHHBI

5.1. Pa3zgenpl AUCHUIIINHBI 1 BUABI 3aHATHIA

Taoauma 2
HaumeHoBaHHne
Ne pa3aeia Yacel 1eKIHOHHBIX Yacsl 1a00paTOPHBIX
. . Bcero uacoB
n/o JAUCIHHUILINHLBI 10 3aHATUH 3aHATUH
ceMecTpam
00 300 00 300 (0101]0] 300
| | | ' | |
CeMmecT
P ceMecTp | CeMecTp | CeMecTp | ... .. cp ceMecTp | cemecTp
Ilepuonnueckuil 3aK0H
1 |# TabauIa 6 1 4 - 6 1
JI.1.MeHnneneeBa
CrtpoeHue aToma.
o | DueKTpOHHas 8 1 4 - 12 1
CTPYKTypa aToma
XnuMuyeckas CBI3b U
3 8 2 4 - 10 2
CTPOEHUE MOJIEKYJT
4 | Bona. PactBopst 6 2 3 2 9 4
PactBops!
5 6 2 2 2 8 4
AIEKTPOJIUTOB
Bcero ( cemectp): 34 8 17 4 45 12




5.2. JIeKIIMOHHBIE 3aHATHSA

Tabauna 3
N HaumenoBanue
/ pasaena Coaep:xanue pazaesa
i AUCHUILTUHBI
1 2 3
[lepuonnueckuii | [lepuoguyeckuii 3aKkoH. @OpMyTHUPOBKA IEPUOJUYECKOTO 3aKOHA.
1 3aKOH [lepuonnueckuil 3aKOH U nepuoanyeckas cucrema 3ineMenToB J1.1.
JA.N.MenneneeBa | Menneneea. CTpykTypa NepHOIUUE€CKON CUCTEMBI.
2
Crpoenue atoma. KBanToBbIe uncia. ATomMHble opOuTanu. OCHOBHOE,
BO30YyXKICHHOE cocTosiHuE. Snpo atoma. Mzortombl. [IpaBuia 3amonHeHus
AQO: npuHuun HaumeHbllied 3Hepruun Kieukosckoro, mpaswio ['yHna,
Crtpoenue atoma | npunuun [laynu. DnektpoHHble (OpMyINbl. DJIEKTPOHHOE CTPOCHHUE
atoma. Kraccudukanuss Bemects IO HMX XHUMHYECKOH Mpupoje.
Knaccudukanus HeopraHM4eCKMX COCIWHEHUN: OKCHUIBI, KHUCIIOTHI,
OCHOBaHUs, COJM. XUMUYECKUE CBOWCTBA HEOPTAHUUECKUX BEIIECTB
3
Xumuyeckas
CBA3b U CTPOEHUE | XMMHUYECKas CBSI3b U CTPOCHHUE MOJIEKYI. BUabl XUMUYECKOH CBA3U
MOJIEKYJI
4
Bopna. PactBopel | Boga B npupoze. XapakTepucTUKa pacCTBOPOB
5

PactBops!
IIEKTPOJIUTOB

PactBopbl 3nexTposnnToB. Teopust 37IEKTPOJUTHUECKONW JUCCOLMALIUU.
Mexanu3m ruzapatanuu MoHOB. Criabble M CHIIBHBIE 3JIEKTPOJIUTHI.

Kosdpdumuent axtuBHOCTH. Peaknuum wuoHHOro oOMeHa. Kwuciotsi,

OCHOBaHUs, COJIN B CBCTC BHGKTpOHHTH‘IeCKOﬁ JUCCOIIMAIINH.

AMoTepHbIE 3TEKTPOIUTHI




5.3. JIabopaTopHble 3aHATUS

Taoauna 4

Ne HauMmenoBanue Conep:xkanue

n/n NMPAKTHYECKUX pasnena

1 3aHATHH

1 IIepnonnueckuit [[{eounble ¥ IIEJIOYHO3EMENbHBIE  METAUIbl. [ 'aloreHsl.
3aKOH U TabauIa XanbkoreHsl. biaropoHeie rassl
J.M.Menneneena

2 Ctpoenue aToma DOnekTpoHHOEe cTpoeHHe aromMa. (OCHOBHOE U BO30OYKIECHHBIC

COCTOSIHMSL 3JEKTPOHOB B arome. llepuoamueckass cucrema
anemenToB J[.M. Menneneesa. llepruoanyeckuii 3aKoH.

3 Knaccer Oxkcuapl. Ux xapaktep u cBoiictBa. OcHOBHBIE M amM(pOTEpHbBIC
HCOPTaHMYCCKUX TUAPOKCHUJIBI U UX cBoicTBa. KucinoTel: HOMEHKIaTypa, CBOMCTBA.
coeMHeHNH Couy: TUIIBI M CBOMCTBA

4 Peakuuu nonHoro obmena. KucnoTbl, OCHOBaHHS, COJIU B CBETE
PactBops! AIIEKTPOIUTUYECKON Arccoraii. AM(OTEPHBIE SJEKTPOTUTHI
3JIEKTPOJIUTOB

6. CamocrosiTeibHasE padoTa CTYIEHTOB MO TUCHMUITIHHE

CamocTosTenbHOE H3yueHUEe TeopeTuueckoro marepuana (81u). Hcmonb3yrores

KOHCIICKTbI HGKHI/IfI U pEKOMCHAYEMas JIMTEpaTrypa. Ha camocTosTensHOe HU3YUCHUC BBIHOCATCA

CJICAYIOIIUC TCMBbI:

1.

w

ATOMHBIE 1 HIOHHBIE PaJINyChl, YIEKTPOOTPHULIATEILHOCTh, MOTEHIMAN (FHEPTHUs)
MOHM3AL1H, CPOJCTBO K JIEKTPOHY U IEPUOAUYHOCTD UX U3MEHEHUS IS Pa3JINYHbIX
JJIEMEHTOB.

Knaccel HeOpraHM4eCKUX COETUHEHUM.

HomeHnkitatypa KOMIUIEKCHBIX COEUHEHUM.

OHTanbnus 00pa3oBaHus. DHTPONUNHBINA U SHTATIBIUUHBIN (PaKTOPbI IPU
OTIpe/ieIEHUH HANpPaBICHUSI XUMUYECKUX PEAKIIH.

CKOopoCTh XMMHUECKUX peakiuid. DPakTopsbl, BIUAIOLME HA CKOPOCTb.
IIpon3BeneHne pacTBOPUMOCTH. Y CJIOBHSI OCAXKIEHUS U PaCTBOPEHNUS OCAIKOB.
THUnBl OKMCINTENBHO-BOCCTAHOBUTENIBHBIX ITPOLIECCOB: MEXMOJIEKYIISIPHBIE,
BHYTPUMOJIEKYJISIPHBIE, TUCIIPONIOPLIMOHUPOBAHHUE.

Crioco0bI 3amUTH METAIIOB OT KOppo3uu. 3akoHbsl Dapazes.

PacnipocTpanenne MeTaioB B IPUPOE U MPOMBIIITIEHHbIE CIIOCOOBI UX TOTyYEHUS
[ToaroroBka k mabopatopHbiM pabotam. JlaGopaTtopHasi paboTa COCTOMT W3 JBYX

4acTel — TEOPETHYECKOW M HKCIEPUMEHTadbHOM. K SKCnepuMEHTanbHOM YacTH CTYIAEHT

AOMYCKACTCA MOCIC OCBOCHUSA TCOPECTUUYCCKOI'O MaTCpurajid, BBIIIOJIHCHUA JOMAIIHCTO 3alaHUA
n CO6CCCI{OBaHI/I$I C nperogaBarcjiceM B HWHAUBUAYAJIbHOM TIOPAIKCE. I[JBI BBIITOJIHCHU L
AOMAIIIHETO0 3alaHvsd, Ha TICEpBOM 3aHATUH, CTYACHTHI MOJY4YarOT HOMCP BapHaHTa,
HpHCBOCHHBIfI CTYACHTY Ha BECb CEMCCTP. I[OMaI_HHCG 3a1aHUC BBITIOJIHACTCS B TCTPAAU.




6.1. YueOHO-MeToqUYeCKO€e U HH(POPMAIHOHHOE 00ecTieYeHHEe CAMOCTOATEILHOM padoThI

1. Jaynosa A.JI., Marnaes JI.3., Tacyesa M.JI., Maunrosa ®.M. Yue6noe mocobue «Kypc
JeKIHA 1Mo o0mell 1 Heopranndeckoil xumum» Y.1. 1 CTYACHTOB JHEBHOW M 3a04HOU (hopm
o6yuenwus. I'posnbiit, [ THU, 2008r. Mmeetcs Ha kadeape.

2. Jlaymosa A.JL., Marnaes J1.3., Tacyesa I1.J]. Yue6Hoe moco6ue «Kypc nekuuit mo obuiei u
HEopraHudecko xumum» Y.2. Ui CTYJCHTOB JHEBHOW M 3a04HOU (hopM 00ydeHus. I'pOo3HBIi,
I'THH, 2009r. Umeetcs Ha kadeape.

3. MaynoBa A.JI. Metonuyeckue ykazaHus 1o OOILIEH 1 HEOPraHMYECKOW XUMHUU IS CTYJCHTOB
THEBHOH M 3a0uHOM (opm oOyuenus «llepuoanyeckuii 3aKOH W TEPUOJUYUECKAsT CHUCTEMa
AJIEMEHTOB B CBETE YYE€HHMs O CTpoeHHH artoMoBy». ['posusiii, I'THU, 2006r. Mmeercs Ha

Kadenape.

4. Jaymoa A.JL, Tacyesa M.JI. Meroandyeckue pPEKOMEHIALMH K JabOPaTOPHBIM H
MPaKTUYECKUM 3aHATHSAM 10 aucuuiuinae «OO0mas U HeopraHu4ecKas XUMHS» I CTYJEHTOB
THEBHOU U 3204HOU (hopm 00ydeHust «OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuny». [ po3HbIii,
I'THH, 2007r. Umeetcs Ha kadeape.

5. Haymosa A.JI., Marnaes [[.3. MeTonudeckue peKOMEHIAIUHU IO OOMICH W HEOPTaHWYCCKOM
XUMHUH JJI CTYJIEHTOB JAHEBHOW U 3a04yHOU (opm oOyuenus «PactBopei». I'posnsiii, [THU,
2007r. Umeetcs Ha kadeape.

6. JaymoBa A.JI., Maunuroa @./. Meroanueckrue peKOMEHIAINN 110 OOIIEH U HeOpraHMIECKOM
XUMHUH IS CTYACHTOB AHEBHOW W 3a04HONl ¢GopMm oOyueHus. «Teopusi 3IeKTPOIUTHUECKON
auccormanumy. ['posnsiii, ['THHU, 2006r.

7. Mauurosa @.U., [laynosa A.JI. MeTroauuecknue peKOMEHAaluU 0 001Ie 1 HeopraHnYecKon
XUMHUU JUIS CTYJIEHTOB JTHEBHOM W 3a0uHOW (opMm oO0ydeHuss «XuMudeckas KHHETUKA U
XuMH4eckoe pasHoBecue». I'posnsiii, ' THU, 2007r.

8. Tacyesa W.JI., HaymoBa A.JI., Mauuroa .M. Metoauueckre peKOMEHAANUU K
MPAKTUYECKUM 3aHITHSIM M0 AUcHUIUIMHE «OO0IIast 1 HeOpraHUYecKass XUMHUs»

JUIS CTYIEHTOB JHEBHOM W 3a04HOM (opmM oOydeHHus «ATOMHO-MOJIEKYJSIPHOE YUCHHE.
OcHOBHbIE IOHATHS U 3aKOHBI XuMuW». ['po3nbiit, ' THU, 2007r.

9. laynosa A.JI., Marmnaes /[.3., Mynanosa C.I11., AtaeBa A.A. «KpaTkuii Kypc JeKIIHUH 10
oOuieil 1 Heoprauuueckoi xuMum» Y.1. U1 CTy/1I€HTOB AHEBHOU U 3a04HOM (hopM 00ydeHHUs.
['posusriii, [ THTY, 2019r. Nmeetcs Ha kadenpe.

10. Haynosa A.JI., Marmnaes /1.3., 'aBpyHT.B., [llamcagos X.I1I. Yae6HOE MOCOOHE:
«JlabopaTopHbIil IPAaKTUKYM IO XUMUU» IS CTYI€HTOB IHEBHOM U 3a04HOU (hopM 00yUeHHS.
['posusrii, [ THTY, 2020r. Umeetcs Ha kadenpe.



7. OueHoYHbIE CPeACTBA

TunoBble 3a7aHusl 1JIs1 naﬁopaToprIx 3aHSATHH

Tema Ne 1. Ilepuoanuecknii 3axkon u tadauna /[.M.MenneneeBa

=

Kakue siBeHuUs TOKa3bIBAIOT CIIOKHOCTD CTPOCHHS aTOMOB?

2. Kakue ameMeHTapHbIC YaCTHIBI BXOJSAT B COCTaB siaep aToMoB? Kakue 13 HUX
ONPENEeIISAIOT 3apsi Spa U IPUPOAY dIIeMeHTa?

3. Ha3zoBuTe 3J1€MeHT, eCii ero 3JIeKTPOHHAsE 000JI0YKa COCTOUT U3: ) 9 ANEKTPOHOB;

0) 23 31eKTPOHOB.

Tema Ne 2. Ctpoenue atoma

Jlist aToma s1eMeHTa ¢ MopSAKOBBIM HOMEpOM 20 COCTaBUTh:
AIEKTPOHHYIO U AJIEKTPOHHO-TpadudecKyro GopmyIbl;

CTpyKTypa BaJI€HTHOTO 3IEKTPOHHOTO CIIOs BhIpakaeTcs dopmyioii 2522pt. Onpenenuts
MOPSIIKOBBIM HOMEP, HA3BAHKUE U AJICKTPOHHOE CEMEWCTBO ATOTO AJIEMEHTA.

Kak u3MeHstoTcs MeTain4eckie CBOMCTBA AJIIEMEHTOB B TJIABHBIX MOATPYIIAX C POCTOM
3apsiia sapa?

Tema Ne 3. PacTBOpbI

Uro Takoe BOAHbIC U HEBOJHBIE PACTBOPHI?

Omnpenenutb MaccoByto aomio (%) xnopuna menu (11) B pactBope, ecnu Ha 2 MOJsL CONMH
npuxoaurcs 15 Monent BOJbI.

Kak nensitcst BemiecTBa o pacTBOPUMOCTH?

Tema Ne 4. Kitacebl Heopranmyeckux coeJHHeHHI

Uro HaspiBaeTcs okcuaoMm? Ha Kakue THUIIBI IETSITCS OKCHIIBI?

Hanummre xumudeckue (opmyisl okcuaoB 3iaemenToB |l mepuoga mepuonudeckoit
CHCTEMBI, YIUTHIBAasi MAKCUMAIIbHYIO BaJICHTHOCTh 2JIEMEHTOB. Ha30BHUTE OKCHIBI.
Kakve wu3 yKa3aHHBIX HMKE OKCUIOB SIBISIOTCS OCHOBHBIMH, KHCJIOTHBIMH H
amdorepusiMu? a) CrO3, Li20, ZnO, Mn207, P205, FeO, BeO; 6) CrO, Cr203, SiO2,
BaO, PbO, B203, N205. CocraBbte rpaduueckre GopMyIibl OTMEUEHHBIX OKCHIOB.
Hanmmure $opMynsl OKCHIOB, KOTOPBIE MOTYT OBITh IOJNYYEHBI NMPH  PA3JIOKEHUH
cepHoii, hochopHOl, kpemHUEBOH KucnoT; ruapokcuaoB: wmeau (1) u sxemesa (11);
KapOoHaTa Kanblus, pocdaTa MarHusl.

C KakMMHU U3 NEPEYMCICHHBIX HIKE OKCHIOB MOXKET B3aUMOJICHCTBOBATh: a) THIPOKCH]L
Hatpusi; 0) okcua kameims. P205, BeO, K20, AI203, CO2, ZnO. Hanwmute
YpaBHEHMs peaKIUi 1 Ha30BUTE MPOAYKTHI PEaKLUii.



BOl'IpOCbI K aTTeCTaluu:

I pyOexknast arrectanmst

1.

10.

11.

12.

13.

14.

Jaiite onpeneneHue MOHATUI: JIEMEHT, aTOM, MOJIEKYJa, IPOCTOE U CI0KHOE BELIECTBO.
[loueMy dYHCIIO W3BECTHBIX TPOCTHIX BEHIECTB, MPEBBIIACT YUCIO H3BECTHBIX
DJIEMEHTOB?

PykoBoactBysice mpaBwiom ['yHma, pachpelenutre 10 JHEPreTHYeCKUM sSueiikam
JIEKTPOHBI B CIIEAYIOMUX COCTOSHUAX: a) 3p°; 6) 3d°.

B kakoii mocienoBaTEIbHOCTH, COTJIACHO TpaBHiIy KIIEYKOBCKOTO, MPOUCXOIUT
3aII0JIHEHUE  DJIEKTPOHAMHM  DHEPreTUYECKUX YPOBHEU U TOLypOBHEH B
MHOT03JIEKTPOHHBIX aToMax?

Kakoii u3 moaypoBHel 3amonHsercs panee: a) 4S wmm 3d? 0) S5p wim 4d? Otser
MOTHUBUPYHUTE.

Kakoe MakcuMallbHOE KOJIMYECTBO 3JIEKTPOHOB MOXKET OBITH Y aTOMOB Ha MOCJEIHEM U
HPEANOCIEeTHEM SHEPTeTHUECKUX YPOBHAX?

Kakne W3 npuBeICHHBIX KBAHTOBBIX IOJYPOBHEH SBISIOTCS IOCTPOCHHBIMH, a KaKHe
HEJOCTPOEHHBIMU U HoYeMy: 281, 1s2, 2p*, 3d°, 410, 3d™¥°, 6st, 302, 5f14?

[aiite coBpeMeHHOE ompeneneHue nepuoaudeckoro 3akona J[[.M. Menneneesa u
OOBACHHUTE CTPYKTYPY NEPUOMYECKOI CUCTEMBI.

PykoBoactBysice mpaBuioM ['yHAa, pacmpenenuTe IO HHEPreTHYECKUM  siueiikam
3JIEKTPOHBI B CIEAYIOIIMX COCTOSHHUAX: a) 3p°; 6) 3d°.

Kakoe cocTosHMe aroma Ha3bIBae€TCs HOPMAJIbHBIM, BO30YXAeHHbIM? Kakumu
CIIOCOOaMH MOYKHO TIEPEBECTH aTOM B BO30YX/IEHHOE COCTOSTHHE?

Kakne KBaHTOBBIE 4YHMCIAa XapaKTEPHU3YIOT HIHEPIETHYECKOE COCTOSHHE DJICKTPOHA B
aToMe, M KakoB UX (PU3UUECKHIA CMBICT?

Kakue 3HaueHMs MOryT NpPHUHHMMATh: a) TJIaBHOE KBAaHTOBOE 4YMCIIO; 0) OopOHUTaIbHOE
KBAaHTOBOE YHCJIO; B) MArHUTHOE KBAaHTOBOE YMCIIO; /1) CIIMHOBOE KBaHTOBOE YuciIo? Yto
OTIPENIeNIAIOT B aTOME KBAaHTOBBIE YHCIIa?

Yro HazbIBaeTCs IJIEKTPOHHBIM OOJIakoM, aToOMHOW opoOuTanbio? Kakyio dopmy mmeer
S-, p-, d- aromHBIC OpOUTATH?

Kaxwue 371eKTpoHbI Ha3bIBAKOTCS S-, P-, d-, f- 3JeKTpoHaMK M KaKOBBI /IS HUX 3HAYCHUSI
OpOUTANIbHBIX KBAHTOBBIX YHCEN?

Ha kakue 37eKTpOHHbIE cCeMeHCTBa AEATCS 3JIEMEHTHI 10 3al0JIHEHHIO YHEPTeTHUECKUX
noypoBHei? Kakum 21eMeHTOM HAYMHAIOTCS, M KAKAM 3aKaHYHBAIOTCS TIEPUOTBI?

Oopaszey 6unema na pyoeixcuyro ammecmayuio

Buaer

1. Kakoe MakCHMaJlbHOE€ YHCIO DJJCKTPOHOB MOXKET COJepKaTh IOIypOBEHBb
opOHTaTBEHOE KBAaHTOBOE UKo KoToporo L=0.

2. Jlns aroma sneMeHTa ¢ TOpSIKOBBIM HOMepoM 30 ykas3aTh:
— COCTaBUTH DIIEKTPOHHYIO U 3JIEKTPOHHO-TPAPUIECKYIO (DOPMYIIBL;

3. CTpyKTypa BalEHTHOTO »JJIEKTPOHHOTO CJOSl BhIpaxkaercss (opmymoii 2s22pl.
OnpenennTe NOPAIKOBBIM HOMEp, Ha3BaHWE M DIIEKTPOHHOE CEMENCTBO HTOTO
3JIE€MEHTA.



10

Bomnpocs! k arTecTanum:
I cemecTp
II py0Ge:xnas arrecranus

1.
2.

3.

10.

11.

12.

13

1.

Urto Ha3zwiBaeTcst okcuaoM? Ha Kakue TUIbI JesITCs OKCUIbI?

Hanumure xumuueckue (opmynsl okcunoB snemeHToB |l mepuoma mepuoamnueckoit
CUCTEMBI, YIUTHIBasE MAKCUMAJIbHYIO BAJICHTHOCTh DJIEMEHTOB. Ha30BHUTE OKCHIBI.
Kakme wu3 yka3aHHBIX HHU)KE OKCHUJOB SBJISIFOTCS OCHOBHBIMHM, KHCJIOTHBIMH H
amdorepubiMu? a) CrOs, Li2O, ZnO, Mny07, P20s, FeO, BeO; 6) CrO, Cr.03, SiO,
BaO, PbO, B203, N20s. CocraBbre rpaduueckre GopMysIsl OTMEUEHHBIX OKCHIOB.
Hamummure $opmynbl OKCHAOB, KOTOPBIE MOTYT OBITh TMOJNYYEHBI MPH  Pa3I0KECHUHU
cepHoii, (dochopHoii, kpeMHHEBO# KucioT; ruapokcuaos: weau (I1) u sxemesza (I11);
kapOoHara KanbLus, Gpocdara maruus.

C KakvuMU U3 NEePEUrCICHHBIX HIXKE OKCUI0B MOXKET B3aUMOJICHCTBOBATh: &) TUAPOKCHU]
Hatpus; 0) okcua kaibius. P20s, BeO, KO, AlxOs, CO2, ZnO. Hanumure ypaBHEHHS
peaxkuil ¥ Ha30BUTE MPOAYKTHI pEaKIUu.

C KakMMU W3 MEPEYMCICHHBIX HIDKE OKCHJIOB MOXKET B3aMMOJICHCTBOBATH: a) CEpHAS
kucinora; 0) dochopusni anruapua. BeO, CrOz, MgO, Al20s, N20s. Hanumure
YPaBHEHUs PEaKMii U HA30BUTE IPOLYKThI pEaKIIUH.

Kakmne coennHeHus HaA3bIBAIOTCS TUIPOKCHIAMHU, MU Ha KaKh€ TUIBI OHH JEIsTCs?
IIpuBenuTe NpUMEPSI.

Kakue coeqnnenus Ha3pIBaloTCs kKucnoraMu? Ha kakue rpynmbl AensTcss KUCIOTHI: a) Mo
cocraBy; 0) mo ocHoBHOCTH. [IpuBeauTe npumepsl.

CocraBbTe (HOPMYJIBI KHCIOT, COOTBETCTBYIOIIUM KHCIOTHBIM okcuaam: SOs, SiOy,
Asy0s, P20s, CloO7, CrOs, As:03, CO2. Ha3zoBuTe 3TH KHCIIOTHI, YKaXHTE HX
OCHOBHOCTb U COCTaBbTE rpaduueckue GOpMyIibl ITUX KUCIOT.

Hamummre Qopmynbl  clieqyrommx KUCIOT: a) KpEeMHHEBOH; ©O) a30THOH; B)
optodochopHO; T) OPTOMBIIIBIKOBOW; JI) XPOMOBOW; ) CEPOBOJOPOIHOM; 3)
OpOMOBOJOPOJHOM; W) XJIOPHOW. YKaXKUTE€ BO3MOXKHBIE KHCIOTHBIE OCTATKH
COOTBETCTBYIOIIUX KUCIOT.

Hasosure annons! xuciot: a) HCOs, H2PO47, PO4*, POs*; 6) SO4%, HSO47, SOs%, CI;
B) S%, HS", HSOs,, HPO4?; 1) HSiOs, COs%, Br, CrO+*; n) NOs, NO2, HAsO.%,
AsOs*; x) Br, CHsCOO", AlOs*, Zn0Oy>.

C xakuMH U3 MEPEUHCICHHBIX HUXKE BEHIECTB MOXKET B3aMMOJEWCTBOBaTH (ochopHas
kucinota: As20s, BaCly, H2SOs, NaOH, HO? Hamummure ypaBHEHHs peakiuidi |
HA30BUTE MPOAYKTHI pEaKIIUH.

. UTo Ha3pIBaeTCS OCHOBAHUEM U YTO Takoe mienous? [IpuBenure mpumepsl.

Oopaszey 6unema na pyoeixcuyro ammecmayuio
buaer

Hanumure ¢opMyabsl OKCHIOB S- M P-3JIEMEHTOB MSATOTO IMEpHOAa MEpUOTUYECKOi
CHCTEMBI, YYUTBHIBas WX BBICIIYI0O BAJICHTHOCTh. YKKHTE XHUMHYECKHHA XapakTep
OKCH/JIOB.

Hanummte a)ans kuciaotr HasPO4 u HCIO3 Bo3MOXHBIE KUCIOTHBIE OCTATKH M (hOPMYIIBI
COOTBETCTBYOIINX OKCHI0B; 0) it ocHoBanuii NaOH u Fe(OH). Bo3MoKHBIE OCHOBHBIC
OCTaTKU U (POpPMyNbl COOTBETCTBYIOUIMX OKCHIOB; B) rpaduyeckue dopmynsl HsPOs u
Fe(OH)s..

3anummTe ypaBHEHHs peakiuil B3aumoeicTrs amporepHoro Cr(OH)sc pactBopamu a)
THJIPOKCUAa HATPUs; 0) CONSHOM KMCIIOTHI.

Bonpocsl Kk 3k3ameny
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11.
12.
13.
14.
15.

16.

17.

18.

25.

26.

27.

28.

29.
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Kakue KBaHTOBBIE Ylclia XapakTepU3ylOT OSHEPreTUYecKoe COCTOSHUE
DIIEKTPOHA B aTOME, U KaKOB UX (PU3NIECCKUN CMBICIT?

Kakue 3HaueHHMs MOTryT NpPUHHMATh: a) TJIAaBHOE KBAaHTOBOE 4YHCIO; 0) opOHTalbHOE
KBAaHTOBOE YHCJIO; B) MArHUTHOE KBAHTOBOE YHCJIO; /1) CIMHOBOE KBaHTOBOE unciio? Uto
OTIpEIeIISAIOT B aTOME KBAaHTOBBIE uncia?

Uro Ha3bIBacTCA AJIEKTPOHHBIM 00JaKoM, aTOMHOU opburtanpio? Kakyio dopmy mmeer
S-, p-, d- atomHbIe OpOUTATH?

Kakue 31eKTpoHbI Ha3bIBAIOTCS S-, P-, -, f- aylekTpoHAME M KaKOBBI JJIsi HUX 3HAUYCHHUSI
OpOUTANILHBIX KBAHTOBBIX YHCEN?

Kakue 3HaueHWS MOXXET MPUHUMATh MAarHUTHOE KBAaHTOBOE YHCIO MPH OPOUTAILHOM
kBaHTOBOM uucie: | = 2,3,4? CkoJabKO SHEPreTHUECKHX SUSeK Ha TAaHHBIX MMOyPOBHSIX?
CKOJIbKO ¥ Kakue MOJyPOBHM HMMEIOTCS Ha TPEThEM SHepreTuueckoM ypoBHe? YUem
OTIINYAIOTCS 3JICKTPOHBI ATUX MOAYPOBHEH?

Chopmynupyitte npuniun [laynu u, pyKOBOJACTBYSICh UM, PACCUMTANTE MaKCHMAIbHOE
YHCIIO JIEKTPOHOB HAa TPETHEM IHEPTETHUECKOM YPOBHE.

Kakym mnpuHIUIaM MOAYUHSIETCS PACIPECICHUE 3JIEKTPOHOB IO JHEPreTHUYECKUM
YPOBHSIM B MHOTO3JIEKTPOHHOM atome? B ueM ux cymHocTh?

PykoBonctBysice mnpaBwiom ['yHaa, pacnpefenutTe MO SHEPreTUYECKUM sUeiiKkaM
3JIEKTPOHBI B CIEAYIOIIMX COCTOSHUAX: a) 3p°; 6) 3d°.

CKOJIBKO DJICKTPOHOB HAaXOIMUTCSI Ha BHEIIHEM JHEPreTUYECKOM YPOBHE aTOMOB
9JIEMEHTOB, CTOSIIIMX B Hayaje M B KOHIE Kaxzaoro mepuoga? Ha kakux moaypoBHSX
HaXOJATCSI 3TU IJEKTPOHBI?

JlaiiTe ompenencHue MOHATUN: «IIEPUOI», TPYIIA», «IOATPYIIA» C TOUYKU 3pEHUs
CTPOCHHUSI aTOMa.

UYto o3HauaeT [y JaHHOTO aToMa HOMEP MepHojia, HOMEP TPYIIIbI?

Uem 00ycrioBIEHO HadW4He MOATPYIIN B nepuoanyueckon cucteme? CKOJIBKO U KaKUX
3JIEKTPOHOB HaXOAMUTCS Ha BHEITHEM DHEPreTUUECKOM yPOBHE DJIEMEHTOB: a) yriepoja u
tutana (IV); 6) maprania u xsopa (VII)?

[Touemy nepBbIil IEPHO] COCTOUT JIMILIb U3 IBYX 3JIEMEHTOB?

Ha xaxue snekTpoHHBIE CEMENCTBA ACNATCS SJIEMEHTHI 10 3al0JHEHUI0 YHEPTETUYECKUX
noaypoBHei? KakuM 31eMeHTOM HaYMHAIOTCS, U KaKUM 3aKaHYMBAIOTCS TIEPUO/IbI?
CocTaBbTe AIEKTPOHHO-CTPYKTYPHBIE (DOPMYJIBI AaTOMOB YETBEPTOTO MEPUO/IA: KaTbIIUs,
CKaHJUs, XpOoMa, >Kejle3a, MBIIIbsKa, aproHa. K KakomMy ceMelCTBY AJIEMEHTOB OHH
OTHOCSITCS?

HazoBute sneMeHTHI, Y KOTOPBIX BaJ€HTHBIE JJIEKTPOHBI OMUCKHIBAIOTCS (POpMyIamu:
a) 4s2, 4p*; 6) 5s%; B) 3d°, 4sl. B xakom nmepuoze, rpymre,

Kakoii 13 371eMEHTOB SIBISETCS] CAMBIM CHIIBHBIM BOCCTAHOBUTEIEM?
CaMbIM CHUJIBHBIM OKUCIUTENEM?

Uro Ha3piBaeTcs okcuaoMm? Ha Kakue THUIIBI AETSITCS OKCHIIBI?

Hanumure xumuyeckue (opmynsl okcunoB 3iementoB |l mepuona nepuonuueckoit
CHCTEMBI, YIUTHIBasi MAKCHMAIIbHYIO BaJICHTHOCTh 3JIEMEHTOB. Ha30BHTE OKCH/IBI.

Kakne w3 yKka3aHHBIX HIDKE OKCHJIIOB SBIIIOTCS OCHOBHBIMH, KHUCIOTHBIMH U
amdorepubiMu? @) CrOs, Li2O, ZnO, Mn207, P20s, FeO, BeO; 6) CrO, Cr203, SiOy,
BaO, PbO, B203, N20s. CocraBbre rpaduueckie GopMysasl OTMEYEHHBIX OKCHIOB.
Hanumure QopMylibl OKCHAOB, KOTOpble MOTYT OBITh IMOJYYEHBI HPU  PA3JI0KEHUH
cepHoii, GocdopHoii, KpeMHUEBO# Kucnot; ruapokcunoB: wmeau (1) u xeneza (11);
kapOoHara KanbLus, pocdara Mmaruus.

Hanummre @opmynsl claeayrommx KUCIOT: a) KpeMHHeBOW; ©O) a30THOH; B)
opTtodocopHO; T) OPTOMBIIILIKOBOM; J) XpPOMOBOH; XK) CEpPOBOIOPOTHON; 3)
OpOMOBOJOPOMHOW; W) XJOPHOW. VYKaXKUTE BO3MOXKHBIE KHCJIOTHBIE OCTATKH
COOTBETCTBYIOLUX KUCIIOT.
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30. HazoBute ammonsl kuciotr: a) HCOs, H:POs, POs*, POs*; 6) SO4*, HSO4, SOs%,
Cl; B) S%, HS, HSO3", HPO+?; 1) HSiO3, COs?, Br, CrO+*; 1) NOs, NO2, HAsO4?,
AsO4*; x) Br, CHsCOO", AlOs*, Zn0O2?".

31. C xakuMu W3 MEPEUHCICHHBIX HIDKE BEIIECTB MOXKET B3aMMOJCHCTBOBATH (hocdopHas
kucinora: As;Os, BaCly, H2SOs, NaOH, H,O? Hamumiurte ypaBHEHHMsS peakiuii H
HA30BUTE MPOAYKTHI PEaKIIUH.

32. Uto Ha3pIBAaeTCS OCHOBAaHMEM M YTO Takoe miesioub? [IpuBeauTe mpuMepsl.

33. HazoBute cnenyromue ocuoBanus: Ca(OH),, CsOH, Cr(OH)s, Pb(OH)4; 6) AI(OH)s,
TIOH, Sn(OH)s4, Mn(OH)2; B) CuOH, Fe(OH);, Fe(OH)s, Mn(OH)s. VYkaxure ux
KHCIIOTHOCTh M BO3MOXKHBIE OCHOBHBIE OocTatku. CocrtaBbTe rpaduueckue GopMyIsl
OTMEUYEHHBIX OCHOBAHHH.

34. Hanuiure GopMyibl OCHOBaHHI, KOTOPHIM COOTBETCTBYIOT KaTHOHBL a) MgOH™, KT,
Fe(OH)?*, Cr¥*; 6) FeOH?*, Cu?*, BaOH"; B) Sn(OH)2?*, SnOH*, Li*, CuOH*; r) Pb*",
Al(OH).*, Au*; n) Fe(OH)*, Ba**, Pd(OH)s*, AIOH?*,

35. Kakumu criocobamu MOXHO TOJIYYUTh pacTBOpuMoe B Boje ocHoBanue? [IpuBenute
YpaBHECHHUS PEAKIUH.

Oopaszey 6unema

I'PO3HEHCKUM FOCYI[AUPCTBEHHI)II‘/'I HE®TAHOU
TEXHUYECKHUI YHUBEPCUTET
uMeHu akaaemuka M./l MusimoHImMKoBa

BUJIET Nel

JIMCUMIINHA: «XumMus»
Cemectp:

1. insa aToma seMeHTa ¢ MOpsIIKOBBIM HoMepoM 20 yka3aTh:
— mnonoxeHnue B llepuonnueckoil cucreme sieMEHTOB (mepuon, Trpymna,
MOArpyMna);
— COCTaBUTbh DJIEKTPOHHYIO U AIEKTPOHHO-TpadruecKyto GopMyIsl;
— ONpEeAETUTh CBOMCTBO (METaLI, HEMETallN);
— Ha3BaTb BAJICHTHLIC 3JICKTPOHBI;
— yKaszaTh BaJCHTHOCTh J3TOTO0 JJIEMEHTa B HOPMAJIBbHOM M BO30YXICHHOM
COCTOSHUH,
—  YHUCJIO IPOTOHOB, HEHTPOHOB, HIEKTPOHOB.
2. C KakuMH U3 MEPEeUYHCICHHBIX BELIECTB MOXKET pearupoBaTh OKCUJ KaJbLUsA: OKCH] Oapus,
Boja, (¢ocopHas kucinora, okcux xjopa (VII), ruapokcuy xanus, HUTpAT IUHKA. 3alUIINTE
YPaBHEHUS BO3MOKHBIX PEAKIMI M HAMIINATE MPOTYKTHI PEAKIUN.

3. BanummTe ypaBHEHUs peakuuii B3aumopenctBus am¢porepHoro Zn(OH)2 ¢ pacTBopamu: a)
THJIPOKCUA HATPUsl; 0) CONSHOM KHCIIOTHI.

«YTBEPXIAIO»
« » 2021 2. 3as. xagheopoti /.3. Maenaes

8. YueGHo-MeToaMYecKOe M MHPOPMALHMOHHOE O0ecTeueHre TUCIUTLINHBI
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Ha caiite 6ubnumorexku ITHTY mpencraBiensl Bce y4e0HO-METOTUYECKHE MaTepHuabl
kadeapel OuHX, nekumuu mo XuMuu, 1a00paTOPHBIN MPAKTHKYM 1O OOIIeH U HEOpraHWYeCKOH
XUMHH, BOIIPOCHI IPOMEXYTOUHBIX aTTECTAIMH U T.1.

a) OCHOBHasl JIUTepaTypa:
1. I'muaka H.JI. O0mas xumusa. YueOHuk mius OakanaBpoB. - M.: IOpaitt. 2013. - 898 c.
Hmeetcs B OubnuoTeke
2.Ta6pussa O.C., OctpoymoB W.I. Xumms 3-e¢ wusganwe. M.; H3natenbCkuili LEHTP
«Axkanemusi». 2014. - 304c. Umeercs B OubnmnoTeke
3. TperbsixoBa FO.JI. Heopranuueckas xumus B 3-X Tomax. M.: M3paTenbCKuil IMEHTpP
«Axkagemusi». 2012. - 240c. Nmeetcs B OubnmmnoTeke
4.T'ony6eB A.M., I0.A. Jlebenes, [.H. ®anee. Xumus. YueOHuk mis 6akanaBpoB. M.: FOpaiir.
2014. — 527c. Nmeetcs B OubnmuoTexe
5.®ponoB B.U. IlpakTukym mo oOmieii u HeopraHudeckoi xumuu. IlocoOue 11 CTyACHTOB
BY30B. — M.: [Ipoda, 2002. — 304 c. Mmeercs B Oubmmorexe
6.I'muuka H.JI. 3agaun u ynpaxkHeHus mo oOmieil xumun. YuyebHoe mocodue ais By30B. - M.:
Wnrerpan-Ilpecc, 2005. - 240 c. Mmeercs B Oubmmoreke
7.AxmeroB H.C. Heoprannueckast xumusi. YueOHoe nocodue /i By30B. - M.: Boiciias mixona,
2002. - 743 c. Umeetcs B OMOIMOTEKE

0) 10MOTHUTE/ILHAS JIUTEepaTypa:

1. lmuaka H. JI. O6mas xumus. — M.: Uaterpan-Tlpecc, 2002. — 728 c.

2. Kapanetssun M.X., pakun C.U. Obmas u Heopranundeckas xumusa. — M.: Xumusg, 2000. —
592 c.

3. Jlumgun P.A., Monouko B.A., AnapeeBa JI.JI. Xumuyeckue CBOMCTBa HEOPraHUYECKUX
BerrecTs. — M.: Xumus, 2000. — 479 c.

4, CeunnoBa JI.JI. Xumudeckue Metonsl aHanuza. Mnentudukamus BemectBa. Yacte 1:
Yyebnoe mocoodue. - Tomck: TITY, 2008. - 74 c.

5. Munun M.I'., Cracs H.®., Kopmynos A.B. JluarHoctudyeckue martepuanbl i KOHTPOJSA
3xannii mo xumuu. - Tomck: TITY, 2006. — 175 c.

6. BacuibeB, Bnanumup I1aBnoBud. AHanutudeckas xumus: yueOHuk: B 2 kH. /B. I1. Bacunbes.
— 5-e u3n., crep. — M.: Ipoda, 2005.

B) IporpamMMHoe odecnieyenue u Internet-pecypesi:
1. caiir Gruomioreku [ THTY wwwv.gsol.ru/library;
2.0a3a TepMoIMHAMHYECKUX AaHHBIX — http://webbook.nist.gov/chemistry/;
3. 0a3a TepMOIMHAMUYECCKMX KOHCTAHT YMCTHIX BelIecTB — http://cea.grc.nasa.qov/;
4. TepMOJMHAMUYECKUE CBOWCTBA HWHIMBUAYaIbHBIX BemlecTB. CrnpaBouHoe usnanue /B.IL.
[mymko (OTBETCTBEHHBIN pegakTop) — http://www.chem.msu.su/rus/tsiv/;
5. Tabmatta J1 M. Mennereena hitp/Amawvwebelements.com/

9. CpencrBa obecnieyeHsi OCBOEHHUS THCIUIIIUHBI
10. B y4eOHOM Tmporiecce JIi OCBOSHHUS JUCIMIUIAHBI HCIIOJB3YIOTCS — CIICYIOIIHE

TEXHUYECKUE CPECTBA:

-XUMUYeCKas JIa0opaTOpHsl, XHMUICCKUE PEaKTHUBHI;

-KOMITBIOTEpPHOE M MYIbTUMEAUIHOE 000pyAOBaHUE (HA NEKIUAX, AT CAMOKOHTPOIS
3HAaHWW CTYACHTOB, JJIsi OOCCIICUEHUS CTYACHTOB METOJUYCCKHMH PEKOMCHIAIUAMU B
AIIEKTPOHHOH (opMme);

-ipuOOpsl U 00OpYyNOBaHWE Y4eOHOTO HazHadeHWs (IIPU BBIMOJHEHUU JIA0OPATOPHBIX
pabor);

[TporpaMMo#i  JNUCHUIUIMHBI ~ TPEIYCMOTPEHO  HCIOJIh30BAaHUE  COBPEMEHHBIX
MPOrPaMMHBIX KOMIUIEKCOB U TEXHOJIOTHH 111 00paboTku pe3ynsratoB HUP


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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