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BBEJAEHHUE

Enunbiit rocynapcrBenHsiii ax3amen (EI'D) mpexacrasisier coboii (popMy rocyaapcTBEHHOW HTOTOBOM
arrectanuu. Llenmu mpoeaenust EI'D: 1) ompeneianTs COOTBETCTBHE PE3YIbTATOB OCBOSHHUS OOYUYAIOITUMUCS
00pa3oBaTeIbHBIX MIPOrpaMM CpelHEero o0IIero oopa3oBaHusl COOTBETCTBYIOMINM TPeOOBaHUIM (eepaIbHOro
rocyaapcTBeHHoro oopaszosarensHoro cragaapra (PI'OC); 6) roToBHOCTh BBHITYCKHHKOB K IMOCTYIUIEHUIO B BY-
36l TI0 BRIOPAaHHBIM CIIELHATIBHOCTSM. [T yKa3aHHBIX LiesIed UCIIONb3YI0TCS KOHTPOJIbHBIE U3MEPUTEIbHbIE Ma-
tepuansl (KWUM), npeacraBistonme co0oil KOMIUIEKCH CTaHAAPTU3MPOBAaHHBIX 3aganuid. EI'D mpoBoamtcs
B cootBeTcTBHU ¢ DenepanbHbiM 3aKk0HOM OT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii Genepa-
uun» U [lopsaxoM mpoBeAeHUs] TOCYJapCTBEHHONW MTOTOBOM aTTeCTallMH MO 0Opa3oBaTEeNbHBIM MPOTrpaMMaM
cpexnero oOmero oOpa3oBaHMs, YTBEpKIEHHBIM NpuKazoM MuHnpocsemeHuss Poccun u PocobOpranzopa
ot 04.04.2023 Ne 233/552 (3apeructpupoBan MunroctoMm Poccun 15.05.2023 Ne 73314).

JlanHoe mocoOue npeACcTaBiseT KOMILICKC MaTepHalioB Jijisl oAroToBku Kk EI'D no xumuu, B cocras Ko-
TOPOTO BXOJAT 33JJaHHsI C KOMMEHTapUsAMHU U PELICHUIMH, TUIIOBbIE TPOBEPOYHBIE 3aJaHN, & TAK)KE BApUAHTHI,
aHaJIOTMYHBIE 110 CTPYKTYPE U COACPKAHUIO KOHTPOJILHBIM U3MepuTeabHbIM MaTepuanam (KMM) s nposene-
Hus EI'D no xumuu B 2027 roay.

CTpykTypa nocoous

[Mocobue cocrout u3 AByx uvacteit. HacTh 1 — 3amaHusi TeMaTHYECKOTO KOHTPOJISL. YacTh 2 — TUMOBKIC
TPEHUPOBOUHBIEC BapuaHThl B popmare EI'D 2027 ropa.

Taxk e, kak 1 B KUM EI'D, 3aganus yactu | mocoOusi pactpenesieHsl 0 YeThIPEM TEMAaTHUECKUM 0J10-
kaM: «TeopeTnueckue OCHOBBI XUMHUN», «Heopranuueckast Xxumus», «Opranuueckast XuMus», «MeTob! o3Ha-
HUS B XMMUU. XUMUS U KU3HB». BHYTpH ONOKOB 3aaHKsI CTPYIIMPOBAHbBI IO COAEPKATEIbHBIM JIMHHUSAM U T10
MIPOBEPSAEMBIM SJIEMEHTAM COACPKaHMUS.

Kaxnpiit 610K coaepKUT KpaTKylo TEOpHIo, Hanbojee HeOOXOAUMYIO sl BHIIOJIHEHUS TUIIOBBIX 3a]a-
HUH, 3a7JaHUs1 C KOMMEHTapUsIMH U PELICHUSIMH, a TaKKe TPCHUPOBOYHBIC 3aJaHUs AJIsl CAMOCTOATEILHON pabo-
Thl. B KOHIIE Ka)XI0T0 TEMaTHYECKOTo pa3zesa 0JioKa MPUBEAEHBI OTBETHI. DTO CAETAHO I CAMOOLICHKH.

3amaHus MO COEpXaHUIO U (OPMATy COOTBETCTBYIOT TeM 3aJaHUSIM, KOTOpbIE HcHonb3ytoTces B KUM
JUI TIPOBEJCHMS 3K3aMEHa M OPUEHTHPOBaHBI Ha MPOBEPKY YCBOEHUS CIEAYIOIIUX 3JIEMEHTOB COIEpPKaHMS
y4eOHOTo npeaMeTa «XUMUS»:

. Tlepuonnueckuit 3akoH u Ilepuoanyeckasi cucrema xumuueckux anemeHToB J[.M. Menpeneesa.
Crpoenne aroMa. XuMuIeckas cBs3b. CTpoeHHE BEIIeCTRA.
. Kiaccudukaris 1 HOMEHKIIaTypa HEOPTaHWIECKUX BEIMIECTB. XapaKTEePHBIC XUMUICCKAE CBOM-

CTBa MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIJIOB, CJIOKHBIX BEIIECTB — NIPEACTABUTENIEH OCHOB-
HBIX KJIACCOB HEOPIaHUUYECKUX COEIUHEHUH.
. Teopus cTpoenms opranndeckux coeauHernit A.M. bytieposa. Kinaccudukanus m HOMEHKIIaTy-
pa OpraHMYecKUX COCIMHEHUH. XUMHUYECKUE CBOMCTBA MPECTABUTEIECH OCHOBHBIX KJIACCOB Op-
TAaHUYECKUX COCAUHEHUI.
. Xumugeckas peakius. Kimaccudukarys XUMHIECKHX peaknidi B HEOPTaHWIECKON W OpraHude-
CKOIl XMMHHU. 3aKOHOMEPHOCTH TMPOTEKAHUA XUMHUYECKUX PEaKIU{ PasiIudHOro TUMa. DJIEKTPO-
JIM3 BOJHBIX PacTBOPOB M PACIUIaBOB COJIEH, MIENOYEN U KUCIIOT.
J MeTo/1pI TIO3HAHUS BEILIECTB U XUMUYECKHUX peakiuil. [Ipumenenue Bemniects. OOIIMe npeacTas-
JICHUSI O TIPOMBIIUICHHBIX CIOCO0ax MOMy4YeHHs BaKHEHIMX BeriecTB. KonmuecTBeHHBIE OTHO-
IICHUS B XUMHH.
[Ipennaraemple 3a1aHUsI COOTBETCTBYIOT THITY M YPOBHIO CIOXHOCTH, OOO3HAY€HHBIM B JOKyMEHTaX,
pernamentupytonmx k EI'D: kogudukarope, cnenndukannu u nemosepcun Bapuanra EI'D 2027 r.
Jns mpoBepKM yCBOEHHUS KaXXJOTO OTAEIBHOTO 3JIEMEHTa COAEP)KaHMS MPENIOKEHO JBE TPYIIIBI
3aJaHHI:
a) 3aJaHusl ¢ KOMMEHTAPHAME U peleHusIMH (0T TPEX 0 MIeCTH 3aJaHui B TPYTIIE);
0)  3amaHUs U1 CAMOCTOSITEIBHOM PabOTHI.
Takoe pacnpezienieHre 3aJaHUi B TIOCOOMU CIIOCOOCTBYET €ro BapUATHBHOMY HCIIOJIB30BAHUIO B IIETISX
MOBBIILIEHUS P (EKTHBHOCTH CAMOCTOSITENIBHON Pa0OThI yUaIuXcsl IO CUCTEMaTH3alliK 3HAHUI U COBEPILEHCT-



BOBaHUIO YMEHUH, HEOOXOAMMBIX ISl YCIICIIHON yu€Obl M MOCIEAYIOUICH Clayl eIUHOT0 T'OCYIapCTBEHHOIO
JK3aMEHa.

Yacthb 2 mocoOust COCPIKUT MSTh THIIOBBIX BAPHAHTOB KOHTPOJIbHBIX PabOT, COCTABJIICHHBIX B COOTBET-
CTBUM C NMPOEKTOM «/eMOHCTpallMOHHOTO BapUaHTa KOHTPOJIbHBIX U3MEPUTEIbHBIX MAaT€pUAIOB €IMHOTO TOCY-
JapcTBEHHOTO k3aMeHa 2027 ronma mo XuMUm».

Marepwuaibl mocoOus IpeIHa3HauCHBI IS [eJICHAIIPABICHHOT'O UCTIOIB30BaHMSI TIPH MOATOTOBKE K JK-
3aMeHy. IMEHHO 3TUM OOYCJIOBJI€HAa OCOOCHHOCTh UX MOCTPOCHHUS U cojaepkaHus. K ToMy ke 0TMETUM, 4YTO
CpeIu MPEACTABICHHBIX B IOCOOUH 3a/IaHUi IPUCYTCTBYIOT B JIOCTATOYHOM 00BEME 3aaHUs, KOTOPbIE UCIIONb-
30BAJIMCh B 3K3aMEHALIMOHHBIX paboTax mocienHux Jjer. CucreMarnueckas TPEHUPOBKA B BBHINOJHEHUH TPE-
JIOKCHHBIX 3a/IaHUH SABISCTCS OJHUM W3 HEOOXOJMMBIX YCIIOBHI MOJTOTOBKH K dK3aMeHy. [Ipu 3ToM KpaiiHe
HEO0XOJIMMO, 4TOOBI BBIIIOJIHEHUE 33JaHUN COYETAIOCh C IUIAHOMEPHBIM IOBTOPECHUEM M CHCTEMaTH3aIUei
HU3y4YEHHOr0 MaTepuarna.

OO0mue pekoMeHaaIUM 10 NOATOTOBKe K EI'D

[ToaroroBky K 3K3aMeHy 1ieJecO00pa3HO HAUMHATH C U3YyUCHHS TEOPHH, HEOOXOIMMOM I OCO3HAHHO-
ro TOHMMaHUs BONpPOCOB 3anaHuid. Kakol y4eOHBIN MaTepuan HYXHO 00s3aTeJbHO MOBTOPUTH W MPHUBECTH
B CHCTEMY, KaKue 3HaHWS U YMEHHsI HeOOXOAWMBI IJIsl BHIITOJHEHUS! OTACTBHBIX 3aJaHuil M paboTHI B LIEJIOM,
a TaKXKe XapaKTePUCTHKH 3aJaHUi U CIIOCOOOB OLCHWBAHMSI UX BBIMOJHEHUS, TpeOOBaHUN K O(OPMIICHHIO OT-
BETOB Ha 3aJIaHUs, U3TI0KEHEI B TOKYMEHTax, onpeneistonux cogepxkanue KUM EI'D B 2027 roxy.

Conepxxanne KM ET'D onpenensercss Ha 0OCHOBE (eiepalibHOTO TOCYJapCTBEHHOI'O 00pa30BaTeIIbHO-
ro CTaHjapra cpeanero obmiero odpazopanus (nanee — ®I'OC): 1) npuka3 MunucTepcTBa npoceenieHust Poc-
cuiickoii deneparuu ot 12.08.2022 Ne 732 «O BHeceHUHU U3MEHEHUH B (hefiepaibHbIN TOCyJapCTBEHHbBINH 00pa-
30BaTEJIbHBIA CTAaHJAPT CPEAHEro o0Iero oopa3oBaHus, YTBEPKACHHBIH NpukazoM MuHHCTEpcTBa 0Opa3oBa-
Hus ¥ Hayku Poccuiickoit @enepamun ot 17.05.2012 Ne 413»; 2) nmpuka3 MuHucTepcTBa 00pa3oBaHus U HAYKH
Poccwiickoii @eneparuu ot 17.05.2012 Ne 413 (c usmenennsmu 2014-2020 rr.). [leTanuzupoBanHbie TpeOoBa-
HUS K pPe3yJIbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelIbHOM MpOrpaMMbl cpeJHero o0Iiero oopazoBanus, IpoBe-
psiemble Ha ocHOBEe n3MeHEHHOrO B 2022 r. ®I'OC, sABisAIOTCS NMPEeeMCTBEHHBIMH 110 OTHOLICHUIO K TpeOOBaHU-
ssm @I'OC 2012 r. Ilpu pazpadotke KM EI'D yuntsiBaeTcs conep:kanue deaepansHoi 00pa3zoBaTebHON IPo-
rpaMMbl cpenHero oOmiero obpasoBanus (npuka3 MunuctepcrBa npocsemieHust Poccuiickoit deaepaunu ot
18.05.2023 Ne 371 «O0 yTBepxkaeHuu QenepaisHoi 00pa3oBaTeNbHON MPOrpaMMBbl CpeiHETo o01iero obpaso-
BaHUS» (C M3MECHEHHUSIMH)).

Esxeromno mepen Hawanom ydeOHoro roja Ha caiire ®UIMN (www.fipi.ru) myOnukyercsi TpH BasKHBIX
JOKYMEHTa, KOTOpbIe HE00XO0IUMO OCO3HAHHO U3YUYUTh KKIOMY BBITYCKHUKY: KOOU(PHKATOp, CIeUUPUKALIHS,
JEMOBEPCHSI.

B xoougpuramope nepedricieHsl 3IEMEHTHI COAEPKAHNSA Kypca XHUMUU: BEAYIIHE MOHATHUSA, OCHOBHBIE
3aKOHOMEPHOCTH, (DaKTOJIOTMYECKHE CBEACHUS O BELIECTBAX U PEAKLUIX, YCBOCHUE KOTOPBIX OyIeT o0s3aresb-
HO IPOBEPSTHCS HA IK3aMEHE, IMEHHO Ha UX OCHOBE COCTABIIAIOTCS 3a1aHUS YK3aMEHALMOHHON paboThI.

Bce aTH 3neMeHTHI collepKaHusl COCPEelOTOUCHBI B MEPBOI YacTH KOAU(HUKATOpa, KOTOpasi Ha3bIBaeTCs
«IlepedeHb 2JIEMEHTOB COAEp KaHUs, IPOBEPAEMBIX Ha €IMHOM TOCYAAPCTBEHHOM JK3aMeHe Mo XUMHHW». OHH
pacIpeneneHsl o YeThIpEM OCHOBHBIM paszienaM (CoxepaTelnbHbIM OJI0OKaM) Kypca XUMHHU: «TeopeTudeckue
OCHOBBI xuMum», «Heopranmdeckas xumus», «OpraHudeckas XuMHUs», «MeToAbsl MO3HAHUS B XUMHUUY.
B ctpykType mepBoro u 4erBéproro OJOKOB MpEACTaBIEH 0ojee KOHKPETU3UPOBAHHBINA NEpEedYeHb MpoBepsie-
MBIX JJIEMEHTOB COJCP)KAaHMsI IO OTAEIbHBIM COAEP)KaTEIbHBIM JHHUAM: «COBpPEMEHHbIC IPEACTaBIICHUS
0 cTpoeHun atomay, «Ilepuonuueckuit 3akoH u Ilepuoandeckas cucteMa xuMmuieckux snementos .M. MeH-
JieseeBay, « XUMUIecKast CBSA3b M CTPOCHHE BEIIECTBA», « XMMHUYECKask peakiusy, « IKCIepUMEHTaIbHbIE OCHO-
BBl XUMUW», «OOII1e MPeJCTaBICHHUs O POMBIIUICHHBIX CIIOCO0ax IMOyueHHs BaKHEHIINX BelecTsy, «Pacué-
TBI IO XUMHUYECKUM (HOPMYIIaM M YPAaBHEHUSIM PEaKIIHii».

Bropas yacts kogudukaTropa umeer Hazpanue: «llepeyeHp TpeOoBaHUI K YPOBHIO TIOATOTOBKH BBIITY-
CKHHUKOB, ITPOBEPSIEMBIX Ha €MHOM T'OCYJJapCTBEHHOM 3K3aMEHe M0 XUMHUU». 31eCh IePEUrCIIeHbI Te AeHCTBUS
U BUJBI IEATENBHOCTH, KOTOPbIE HEOOXOAMMO OCYIIECTBIATH MPHU BBHITOTHEHUH 3aJaHUM 3K3aMeHAIlMOHHOHN pa-
601b1. CaMocTosATeNbHAs paboTa 1Mo BBITIOIHEHHUIO 33JaHUi TPH MOJIrOTOBKE K SK3aMeHY HarpasiieHa Ha Qop-
MHUPOBaHUE U Pa3BUTHE YKa3aHHBIX B KOAU(DUKATOPE YMEHHI U BUJIOB JICHCTBHH.



B cneyugpuxayuu npencrapien 0600ménnbii mian Bapuanta KUM EI'D 2027 r. no xumuwu; aaHa xa-
PaKTEPHCTHKA MIPOBEPOUHBIX 3aJaHNUil PA3TUUHBIX THITOB M TIOKA3aHO, KaK OHHM PACIIPEIENISIOTCS 10 4acTsAM pa-
0OTBI, IO COJEepPIKATENLHBIM OJIOKaM M JIMHUSM, TI0 BUIAaM MPOBEPSIEMBIX YMEHHUH U criocobaMm NeicTBuil; oxa-
PaKTE€pru30BaHa CHUCTEMA OLCHUBAHUA OTACIBHBIX 3aIlaHI/II71 H BceH pa6OTI)I B IECJIOM; IPUBEACHO OIIMCAHUEC
YPOBHA IMOATOTOBKHU BBIITYCKHUKOB, JOCTHXCHHUE KOTOPOT'O MOXKET rapaHTUPOBATH IMOJTYYCHUEC MUHHUMAJIbLHOI'O
KOJIMUECTBa Oa/IOB Ha dK3aMeHE; AaHbl PEKOMEHIAIMK O MPUMEPHOM PaclpeaeeHHH BPEMEHH, OTBOIMMOTO
Ha BBIIIOJIHCHHEC pa6OTLI; NMpEACTABJICH IIEPEUYCHDb CIIPABOYHBLIX MATECPHUATIOB, KOTOPBEIMU MOYKHO IIOJIE30BATLCA Ha
9K3aMEHE.

Xapakrepuctuka cTpykrypbsl KUM 2027 roga

CrpykTypa sK3aMeHamoHHoi padoTel 2027 rona B 1esioM ocTaéres aHalorndHoi pabdore 2026 roxa.
Ona OyJeT COCTOSTh M3 JABYX YacTeH, BKIIOUAIOMINUX B ceOs 3aMaHus ¢ Kpamkum omeemom 6a30BOro U MOBBI-
[IEHHOTO YPOBHEW CIIOKHOCTH (4acTh 1) M 3a7aHus C pa3BEPHYTHIM OTBETOM BBICOKOTO YPOBHS CIOKHOCTH
(dactnb 2).
UYacte 1 OyneT BKIrOUaTh B ce0s1 3aaHUS 0 CIICIYIOIIAM TEMaM:
. «Ctpoenue aroma. [lepuoanueckuii 3akon u [lepuopnyeckas cucreMa XMMHYECKUX 3JIEMEHTOB
A.N. Menneneea. 3akOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKUX AJIEMEHTOB IO TIEpHOIaM
u rpymnmnam». « CTpoeHue BelecTBa. XUMUYECKast CBI3bY;

. «Heopranuueckue BelecTBa: kiaccudukamnms 1 HOMEHKIIATYPa; XMMUYECKHE CBOWCTBA; FCHETH-
YecKasl CBSI3b BEIECTB, MPUHAJICKAIINUX K PA3TUUHBIM KIIacCaMmy;

. «OpraHudeckue BElIeCcTBa: KIacCU(PUKAIUSA U HOMEHKIIATypa, XUMHUYSCKUE CBOMCTBA; TeHETHYC-
CKasl CBSI3b BEIIECTB, MPUHAMICKAIINUX K PA3IMYHBIM KIaccam,;

. «XuMuueckas peakuus». «MeToAbl MO3HAHUA B XUMUN». «XUMHUS U KU3HbY. «Pacu€rel nmo xu-
MUYeCKHM (HhOpMYyJiaM U YPaBHEHUSAM PEaKIUi.

B kaxxioM M3 yKa3aHHBIX TEMAaTHYECKUX OJIOKOB OyIyT MPEICTaBICHBI 33/IaHUs C KPATKHM OTBETOM Kak
0a30BOr0, TaK W MOBBIIICHHOTO YPOBHEH CIIOHOCTH, PACIOJIOXKCHHBIC 110 HAPACTAHUIO YPOBHS CIIOKHOCTHU
Y YBEIUYCHUS JICHCTBHIA, HEOOXOMUMBIX sl pemieHus. Takas cTpykTypa 4actu 1 SK3aMEHAIMOHHOW paboThI
B OOJIbIIIEH MEpe COOTBETCTBYET CTPYKTYPE CAMOTO Kypca XUMHHU: «OT MPOCTOTO K CIIOXKHOMY.

Yacte 2 3x3ameHaniMoHHON paboThl 2027 rona OyAeT BKIOYATH MISCTh 3a/IaHUH ¢ Pa3BEPHYTHIM OTBE-
TOM BBICOKOTO YPOBHSI CJIOXKHOCTH, KOTOPhIE OPHEHTUPOBAHBI HAa TIPOBEPKY YCBOCHUS Ha YriyOJIEHHOM ypOBHE
HECKOJIBKHX (JIBYX WJIX 00JIee) 3IEMEHTOB COCPKAHUS U3 PA3IMYHBIX Pa3eiioB Kypca XMMHH.

Xapaxkrepuctuka saganuii KUM EI'D 2027 rona

3a0anus ¢ kpamkum omeemom 0a308020 ypoeHs ciodcHocmu. B BapuaHTax naHHbIC 3aJaHUs OyIyT
MPUCYTCTBOBAThH MoJ HoMmepamu: 1-5, 9—13, 16-21, 25-28. Ilo ¢opmaTy MOryT OBITH 3a/laHHS C €AUHBIM KOH-
TekcToM (NeNel-3), ¢ BBIOOPOM HECKOJNBKUX BEPHBIX OTBETOB M3 IIATH WM HIECTH IMPEJIOKCHHBIX BapUaHTOB
OTBETa, TAKXKE 3aJlaHHs Ha yCTAHOBJIEHUE COOTBETCTBHS MEXIY MO3UIMAMHU JIByX MHOXKECTB, a TaKKe pacuér-
HBIC 33/Ia4H.

[Ipu sTOM BCe 3amaHus JAaHHOW TPYIIBI HMEIOT CXOJICTBO MO (hopMabHOMY HPU3HAKY: OTBET, KaK pe-
3yJbTAT BBHITIOJHEHHS KAXKJIOTO M3 HUX, 3aIMCHIBaeTC MO0 B BUJIE MocieaoBaTenbHOCTH Hdp (3amanmus No 1—
25), tu0o B BHC YKCIA C 3aJaHHON CTEIICHBIO TOYHOCTH (3amanust Ne 26-28).

Kak mpaBuio, kaxmoe OT/enpHOE 3a/laHre 9acTH 1 He3aBUCUMO OT (popMara OpHEHTHPOBAHO Ha MPO-
BEpPKY YCBOEHH DJIEMEHTOB COJIEPKaHUs OIHOTO OIPENEeJIeHHOTO paszziena Kypca xuMmuu. Oouaxo, 6ydem 3a-
Onysicoenuem cuumams maxoe 3a0anue 1é2KuM, He mpedoyiowum ocoowix ycuauil 0isi NOUCKA 8ePHO20 OMBEMA.
BrimonHerne m000T0 U3 3TUX 3a/IlaHUi NPEeroiIaraeT TIATeIbHBIA aHAIN3 YCIOBUS U NCIIOJIB30BAaHHIE CHCTEM-
HBIX 3HaHWUH, KJIIOUEBBIX MOHATUN U 3aKOHOMEPHOCTEH.

1 BRIOTHEHHA 3alaHUil ¢ KPaTKUM OTBETOM 0a30BOTO YPOBHS CIOXXHOCTH TPeOYIOTCS CIIeAyIOIIHe
YMEHHUS:

. 00bACHAMb, KaK N3MEHAIOTCA CBOWCTBA XMMHUYECKUX JJIEMEHTOB IO MeproiaM M rpymmam lle-

puonnueckoi cucremsl JI.M. MenneneeBa; kakasi CyLIeCTBYET 3aBUCUMOCTb MEXIY CBONCTBaMU
BEIIECTB M THIIOM MX KPHCTAUIMYECKOHN PElIETKH; KaK BIUSIOT pa3IMYHbIe (PaKTOphl HA H3MEHe-
HHUE CKOPOCTH XMMHUYECKOW PEaKIMH M COCTOSHUE XMMHUYECKOT0 PAaBHOBECHS, KAKOBA CYITHOCTb
peakiuii HFOHHOTO 0OMeHa;



® onpedefz;lmb 3apsaJ MOHOB, CTCIICHb OKHCJIICHUSA XUMUUYCCKUX 3JIEMEHTOB, BU/] XHUMHYCCKOU CBSI3H
B COCAUHCHUAX, XapaKTEPp CPE€AbI BOOAHLIX PACTBOPOB BEUICCTB,

. ycmanasiueams TMPUHANIC)KHOCTh BEIIECTBA K OMPECIEHHOMY Kiaccy (TpYIe) COeTUHEHUH,
THI XUMUYECKOH PEaKIIuy 10 U3BECTHBIM K1acCU(UKAIMOHHBIM MPU3HAKAM;

. xapaxmepu3oeams OOIINE XUMUUYECKUE CBOMCTBA MPOCTHIX BEIIECTB (METANIOB U HEMETAILIOR),
a TaK)Ke CBOMCTBA IMPEJCTABUTENIEN OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U OPraHMUYECKUX COEHU-
HEHUM;

. npo8oOUMb BHIYUCIICHUSI 00BEMHBIX OTHOIICHUH T'a30B B XUMHYECKUX PEAKIUAX; pACUETHI TEIl-

noBoro 3¢ ¢eKTa peakuy, MacChl paCTBOPEHHOTO BEILECTBA, COACPIKAIICTOCS B ONpPEAeIEHHOM
Macce pacTBopa ¢ M3BECTHOM MaccoBOH J0JeH; pacdEéThl MacChl BELIeCTBA WM 00bEMA Ta30B MO
M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce MM 00BEMY OJJHOTO M3 yYACTBYIOIIMX B PEAKIH Be-
IIECTB.

3aoanus ¢ kpamrkum omeemom HOGbIULEHHO20 YPOoeHs codchocmu B Bapuantax KUM EI'D 2027 rona
OyIyT mpencTaBieHbl o HoMmepamu: 68, 14, 15, 22-24. B otnuuue ot 3aiaHuii 6a30BOr0 yPOBHS CIIOXKHOCTH
9TH 33/1aHUSI OPUEHTUPOBAHBI HA MPOBEPKY Psilia BXKHBIX MPEIMETHBIX U 00IeYy4eOHbIX YMEHHH, K YHCITY KO-
TOPBIX OTHOCHUTCSI YMEHHE 6b10€/151Mb XapaKTEpHbIE IPU3HAKU TIOHATHS, GbLAGIAMb €T0 B3aUMOCBSI3H C IPyTUMH
MOHSATHSIMH, & TAKXKe UCNOIb308aMb ITO TIOHATHE Il OOBSCHEHUS OTACIbHBIX (PAaKTOB U sIBICHUIl. DTO Mpeay-
CMaTpHUBaeT MpPEXAE BCEro NPOYHBIE TEOPETHYECKUE 3HAHMSA, a TAKXKe aHanmu3 OoJbIIero oObéMa CBEACHUI
0 XMMHMUYECKUX DJIEMEHTaX, O T€X WJIH MHBIX 3aKOHOMEPHOCTSX, CYLIIHOCTH M3YYEHHBIX THIIOB PEAKIMHA M T.II.
B npornecce Takoro aHanusa BBIABISIOTCS pa3lIMYHbIC B3aMMOCBSA3H MEXAY TEMH DJIEMEHTAMH COAEp KaHUs, KO-
TOpBIE YKa3aHbl B yCJIOBUM 331aHusl. B comepkaHny TakuX 3aaHUi OTBET B TOTOBOM BUAE HE CPOPMYITHUPOBAH,
€ro HyKHO YCTaHOBUTBH B XOJI€ BBIITOJIHEHUS 33/aHUS U 3alMcaTh B BUJAE ONpPENEIEHHON MOCIEA0BaTEIbHOCTH
4eTHIPEX IU(P B CTPOTOM COOTBETCTBUH C TEMU NMPENNHCAHUSIMH, KOTOPBIE TaHBl B HHCTPYKLIUH.

Yactp 2. 3a0anus ¢ pazeépHymuvim 0meemom blcOK020 ypoeHa ciodxchocmu (MX MOPSIKOBBIE HOMe-
pa 29-34). OtnuuuTenbHas 0COOCHHOCTh 3THX 3aJaHUM COCTOUT B TOM, YTO KaKIO€ U3 HHUX IPOBEPSIET YCBOE-
HHUE HECKOJBbKHUX (IBYX MM 00jiee) 3JIeMEHTOB COAEp)KaHHUs U3 Pa3IMUHBIX pa3fesioB Kypca Xxumuu. [loatomy
UX BBHITIOJHEHUE TpeOyeT Oosiee CIOKHBIX YMEHHH, TAaKUX KaK: 00bsACHAMb 00YCIOBICHHOCTh CBOMCTB U TIPH-
MEHEHUS BELIECTB UX COCTAaBOM M CTPOCHHEM; XapaKTep B3aUMHOI'O BIMSIHUS aTOMOB B MOJIEKyJax OpraHu4e-
CKUX COEIMHEHMI; B3aMMOCBS3b HEOPIaHWYECKUX M OPraHMYECKUX BELIECTB; CYLUIHOCTh U 3aKOHOMEPHOCTb
IIPOTEKAHUS PEAKIUI W3yYEHHBIX TUIIOB; HPOE0OUms KOMOMHUPOBAHHbBIE PACUETHI 10 XMMUYECKUM ypaBHEHU-
SM M Ha YCTaHOBJICHHE MOJIEKYJISIPHOM U CTPYKTYPHOU (hOpMyIIbl BELIECTBA.

Kpome Toro, BbIONHEHNE 3TUX 33JaHUI MPEAYCMATPUBAET CaMOCTOSITEIbHOE (HOPMYIMPOBAHUE OTBE-
Ta, KOTOPBIH NOJDKEH OBITh JIOTHYECKHU MOCTPOEH, COJEPKATh HEOOXOIUMBIC BBIBOABI U 3aKIIIOUEHHs, apryMeH-
ThI B II0JIb3Y BBIABMHYTHIX MOJOXKEHUHN U T.1. [y 3TOro HE0OOXOAUMO YMETh: 8bINOIHAMb T€ WIA UHBIE NEHCT-
BUSL B ONpPENesIEHHON MOCIIEA0BATEIbHOCTH; YCMAHABNUEAMb IPUIUHHO-CICICTBEHHBIEC CBA3U MEXIY Pa3iny-
HBIMH 3JIEMEHTaMU 3HaHUH.

B noco6um mpeicTaBieHsl CiIeIyomye pa3sHOBUAHOCTH 33JaHIH € Pa3BEPHYTHIM OTBETOM:

. 3aJaHusl, MPOBEPSIOMINE 3HAHUE 3JIEMEHTOB COACPIKAHUA: «OKHCIUTEIHHO-BOCCTAHOBHUTEIHHBIE
peaknum», «peaknuu noHHOro oomeHay (Ne 29-30); 3amanus mox momepamu 29 u 30 uMmeroT
€/IMHBIA KOHTEKCT YCJIOBUS, YTO 00ECIeuyrBaeT BOZMOXKHOCTh 00jiee OOBhEKTUBHOM MPOBEPKU HA
yriayOn€HHOM ypOBHE C(OPMHUPOBAHHOCTH YMEHHS UCIIOIB30BaTh 3HAHMS O CBOMCTBAX 3aaHHBIX
BEIIECTB JUISI PACKPBITHSI CYIIHOCTH W MEXaHU3Ma IPOTEKaHHs PEaKIil MEeXIy dTHMH BEUIeCT-
BaMU;

. 3a/laHus, IPOBEPSIONINE YCBOSHNE 3HAHUI O B3aMMOCBSA3H BEIIECTB Pa3IMYHBIX KJIACCOB HA MPH-
Mepax MpEeBpaIIeHU HEOPTraHUIECKUX U OpraHudeckux BemectB (Ne 31-32);

. pacuéTHble 3a/1a4M Ha YCTAHOBJICHHE MOJIEKYJSPHON M CTPYKTYpHOU (OPMYJIBI BEUIECTBA, a TaK-
K€ OMMCAHKME €r0 XUMUYECKUX CBOMCTB Ha MPUMEPE OJHOTO U3 YPABHEHUM XUMUUYECKON pEeaKUn
(Ne 33);

. pacuéTHbIe 331a4l Ha YCTAHOBJIEHUE: Macchl (00bEMA, KOIMYEeCTBa BEIIECTBA), MPOIYKTOB pPeak-
II1H, €CIT OJIHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH), TaHO B BUJIE PACTBOPA C OIpee-
NEHHON MacCOBOM J10Jiell pacTBOPEHHOTO BEIIECTBA, MAcCOBOM WM OOBEMHOM JIOJIM BBIXOJA
MPOAYKTa Peakluii OT TEOPETHUECKH BO3MOXHOI'0; MaccOBOM J0JH (Macchl) XMMHUYECKOTO CO-
eauHenus B cmecu (Ne 34).



Pexomenagauuu IIPA NOATOTOBKE K JK3aMCHY

[Ipu monroToBKE K dK3aMEHY CienyeT CIUIaHUpoBaTh Bpems. OOBIYHO HAa4MHAIOT TOTOBUTHCS K EID
B 11 xmacce. [lo sx3amena ocraercst (akTuaecku 8 mecsieB. Mano! [loaTomy kpaifHe HEOOXOAMMa CUCTEMATH-
Yyeckass TPEHUPOBKA B BBHITIOJHEHUH 3aJaHU M CHCTEMAaTUYECKOE TTOBTOPEHUE TEOPETHUECKOT0 MaTtepuaia 0e3
MIPOITYCKOB HA KAHUKYJIBI U IPOYUE JINYHBIC JIENa.

ITepen HagaioM BBITTOJIHEHUS KaXKIOTO OTAEIHHOTO 3a/laHus HEOOXOIUMO BBISICHUTH, YCBOSCHUE KAKOTO
y4eOHOTO MaTeprasa MpoBepsIeTCs TaHHBIM 3aJanueM. Jlaiee TOBTOPUTH TEOPHIO IO BCEM MMEIOIITUMCS y4ueo-
HBIM TIOCOOHSIM, CPaBHHUTH WX, CACNATh KPATKHU OMOPHBIN KOHCIEKT, a IPU HEOOXOAMMOCTH 3ayIUTh OT/CIb-
HBIC acIleKThl TeMbl. Takke HeoOXOIUMO OOpaTHTh BHUMAHHUE HA OCOOCHHOCIU (OPMYAUPOBKYU VCI08Us 3a/1a-
HUS ¥ THIATENBHO €T0 MPOAHATU3UPOBATE: HANTH KITIOUEBEIC CIIOBA, YSICHUTH, HA KAKWE BOIPOCHI HY)KHO OyIeT
OTBETHUTH, U KAKOW TEOPETHUUSCKHUIA MAaTEPUAIT ITOCITYKUT OCHOBOM JIJIST OTBETOB HA ATH BOIIPOCHI.

[ToMomHUKOM B 3TOM cITydae MOXKET cTaTh 0000mEnHbI Tran Bapuanta KM EI'D 2027 ronma, koto-
puiii B kauecTBe [Ipunoxenus BKIou€H B cnenudukannio. OO0OMEHHBINH TUIaH — 3TO MOJENb BapHaHTa dK3a-
MEHalMOHHOW paboThl. B HEM mpHBENEH KOHKPETHBINM MEpeueHb MPOBEPSEMBIX JIEMEHTOB COACPIKAHUS IS
KaXXJIOTO OTJEIHHOIO 33/I1aHUsI, UMEIOIIETO CBOU MOPSAIKOBBI HOMED B BapHUAHTE.

Oco0oe BHUMaHHUE CIIAyeT OOpPaTUTh Ha 3aJlaHusl, KOTOPbhIE MTPOBEPSIOT YCBOCHUE 3HAHUHN O TCHETHYC-
CKOH CBSI3M HEOPTraHWYECKUX BELIECTB Pa3NUYHBIX KiaccoB (B Bapuantax 3ananus Ne3l). [Ipu BeimonHeHUU Ta-
KHUX 3a7aHuil TpeOyeTcsl HalMcaTh YpaBHEHUS YETHIPEX PEeaKIuii, KOTOPhIE OTPAXaIOT CYTh OMUCAHHBIX B yCIIO-
BHU TMPOLIECCOB. DTH 3a/IaHUs MOJYYNIH Ha3BaHHE CBOCOOPA3HOTO «MBICJICHHOTO YKCIICPUMEHTAY, IS «IIPOBE-
JICHUs» KOTOPOrO HEOOXOAMMO NMPUMEHHUTH 3HAHUS HE TOJIbKO O KaueCTBCHHBIX BHEIIHHMX XapaKTePUCTHKAX
BEILIECTB: I[BET, arperaTHOe COCTOSHUE, 3alaX, PaCTBOPUMOCTh U T.J., HO U O XapaKTepHBIX (00IMX) U CHeIH-
(pUYEeCKMX XUMHUYECKUX CBOMCTBAaX yKa3aHHBIX BEIIECTB, 00 YCIOBHUSAX IMPOTEKAHUS PEAKIMH MEXIY HUMH,
a TaK)Ke MPUMEHUTh YMEHHS COCTABIISTH JOPMYJIBI BEIIECTB M YPABHEHUS XUMUYESCKIX PEaKIIUH.

3aganue Ne 32 OpHEHTHPOBAHO HA MPOBEPKY 3HAHUN O F'EHETUYECKOHM CBSI3U OPraHUYECKHUX BEILICCTB
Pa3IMYHBIX KiaccoB. [Ipu BBIMOTHEHWM 3TOTO 3aJaHMs HEOOXOAMMO IPABHIBLHO 3allUCBIBATH CTPYKTYPHEIC
(hopMyIIbI OpraHUYECKUX BelecTB. MOXKHO MCHOIB30BaTh CTPYKTYpPHBIC (hOPMYJIIBI Pa3HOTO BHJIA, BAKHO, YTO-
Obl OHU OJHO3HAYHO OTPAXKAIHM TOPSJAOK CBSA3M aTOMOB, & TAaK)KE€ B3aMMHOE PACIIOJIOKCHUE 3aMECTHUTENCH
1 QYHKIIMOHAIBHBIX TPYIIIT B MOJIEKYJIE OPTaHUYE€CKOTO BEIIECTBA.

[Mox HoMepamu 33 u 34 B BapuaHTax IMpeICTaBICHbI pacuéTHble 3aaa4yn. [Ipu opopmiuenun pa3sépHy-
TBIX OTBETOB Ha ATH 3JIaHUS HEOOXOIMMO YKa3bIBaTh BCE MPOBEAEHHBIC BBIYUCICHHUS U PA3MEPHOCTH MOJTyYCH-
HBIX BEJTUYMH.

BaxHo Taxke 3HaTh, KaK OyIET oyeHusamvcs GulNOIHEeHUe OMOENbHbIX 3A0aHUU U IK3AMEHAYUOHHOU
pabomul 8 yenom.

[IpaBuiibHOE BEHITIOTHEHHE Kaxaoro u3 3amanuil 1-5, 9—13, 16-21, 25-28 onenuBaercs 1 6amiom. 3a-
JAaHWE CUMTACTCS BBHIITOJHEHHBIM BEPHO, €CJIM OTBET 3aIllicaH B TOH (opMe, KOTopast yKa3zaHa B UHCTPYKITUH TIO
BBITIOJTHEHUIO 3aJ]aHMsI, ¥ MOJHOCTHIO COBIIAJACT C ATANIOHOM OTBeTa. lIpaBUiIbHOE BBITIONHEHHE Ka)XIOTO U3
3amanuii 6, 7, 8, 14, 15, 22, 23, 24 onenuBaercs 2 OamnamMu. 3aJaHuE CUUTACTCS BBHITIOJHEHHBIM BEPHO, €CIH
OTBET 3amucaH B Toi (opmMe, KOTOpas yka3aHa B HHCTPYKIIUH TI0 BBHITIOJHEHHIO 33aJIaHU, U TOJHOCTHIO COBIIA-
JIaeT C ATAJIOHOM OTBETAa: KK CHMBOJI B OTBETE CTOMT Ha CBOEM MECTE, JIMIITHIE CHMBOJIBI B OTBETE OTCYT-
CTBYIOT. BricTaBmsiercss 1 Oaimn, ecnu Ha JIF0OOH ONHOM MO3WIMK OTBETA 3allMCaH HE TOT CHMBOJ, KOTOPHIN
MIPEICTaBJICH B dTaJIOHE OTBeTa. Bo Bcex Apyrux cimydasx BeicTaBisieTcs 0 6ayio. Ecim konmndecTBO CHMBOJIOB
B 0oTBeTe Ooblne Tpedyemoro, BeicTaBisercst 0 0auioB BHE 3aBUCUMOCTH OT TOTO, OBUIM JIM yKa3aHbI BCe HEOO-
XOJIUMBIE CUMBOJIEI.

3amanus gactu 2 (¢ pa3BEPHYTHIM OTBETOM) MPEAYCMATPUBAIOT MPOBEPKY OT TPEX MO ISATH IJIEMEHTOB
oTBeTa. Hanmnume Kaxioro sneMeHTa OTBeTa OlleHUBaeTcs 1 OaiioM, OATOMY MakCHMalbHas OLEHKA BEPHO
BBITIOJTHEHHOTO 3aJIaHUS COCTABJIAET OT 3 710 5 GaJIOB B 3aBUCHMOCTH OT CTETICHU CIIOKHOCTH 3aJIaHUs: 33aHUs
29 u 30 — no 2 6amia; 31 — 4 Gamna; 32 — 5 6amos; 33 — 3 Gamna; 34 — 4 6auia. [IpoBepka 3aganuii yacTu 2
OCYIIECTBIISIETCA HAa OCHOBE MTO3JIEMEHTHOTO aHAIN3a OTBETA BHITYCKHHUKA.

3amanus ¢ pa3BEPHYTHIM OTBETOM MOTYT OBITH BEITIONHEHBI BHIITYCKHUKAMHU Pa3IMYHBIME CIIOCOOaMH.

YcnemHoe BHIMONTHEHNE SK3aMEHAIMOHHOM pabOThl B HEMAJIOW CTENIEHHU 3aBHCHT OT NPABUIbHO20 pac-
npeoenenus 8pemMeHl, 0meoouUMo20 Ha e€ gvlnoaHeHue. B mpoiecce MOATOTOBKM K 3K3aMeHy HEOOXOANMO yUH-
THIBATh CIEAYIONINE PEKOMEHIAIIUU: JUIS KAXKIOTO BBIMOJIHCHUS 33J]aHusl 0a30BOT0 YPOBHS CJIIOKHOCTH 4acTH |



OTBOJIUTCS HE OoJiee 2 MUHYT, JUISI K&KJOTO 3a/IaHUS TOBBIIIEHHOTO YPOBHS CIOXHOCTH YacTu 1 — 5-9 MuHyT,
JUTSL KQXKI0TO 3aIaHns YacTH 2 — 10 15 MUHYT.

OO6paiaeM BHUMaHUE Ha TO, YTO 0OIIAs MPOJAOKUTEIFHOCTD BRITIONHEHUS YK3aMEHAIIMOHHON PaboThI
B 2027 romy cocraBurt 3,5 waca (210 muHyT).

OueHb BaXKHO 3aIOJIHATH OJJaHK OTBETOB Pa300puuBo!

JlanHOE MOCcOOMEe aJipecOBaHO CTAPIICKIACCHUKAM U BBITYCKHUKAM CPEIHEH IIKOJIbI B MPOIIECCE CaMo-
MOATOTOBKH K dK3aMeHy. [1o pe3ynbTraraM BBITOJHEHUS 33JJaHUIl UMEETCS BO3MOKHOCTh OIICHUTH CBOM 3HAHMUS,
yOeIuThCSl B TOM, KaKOM MaTepHall yCBOCH MPOYHO, & KaKoW TpeOyeT emlé NOIMOIHUTEILHOTO TOBTOpeHus. Tem
CaMbIM MOKHO CBOEBPEMEHHO CKOPPEKTHUPOBAThH CBOM ILIAH MOATOTOBKU K 9K3aMEHY. Y YUTENb MOXKET UCTIONb-
30BaTh MaTEpPHall MOCOOUS B PAa3HBIX IENAX: JUISi MOHUTOPUHTA U OOBEKTUBHOM OIICHKH YUEOHBIX JOCTHIKEHHI
KaXKI0T0 OTACIBHOTO YUCHUKA, JUTsl 3aKPEIUICHUS, CUCTEeMAaTU3allui U 0000IIEeHUS N3YYCHHOTO MaTepuaa, Jyis
VHAWBUIYAILHOW PabOTHI ¢ yUCHUKAMHU.

Kenaem ycnexoe 6 pabome!
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YACTbH 1

3AJAHUSA I TEMATUYECKOI'O KOHTPOJIA

1.1. TEOPETUYECKHUE OCHOBbBI XUMHUHU

B cTpykType naHHOTO OJIOKA BBIACISAIOT YETHIPE COACpIKATEIbHBIE IMHNU:

. CoBpeMeHHBIE MTPEICTABIEHUS O CTPOCHUU aToMa.

. Ilepuonnueckuii 3axoH u Ilepuonnyeckas cucrema xumudeckux anemeHTos [I.1. Meneneesa.
. XuMU4ecKast CBSI3b M CTPOEHHE BEIIECTBA.

. Xumuyeckasi peakiusi.

st KaXIoM U3 9TUX JIMHUH YKa3aHbI IPOBEPSIEMBIE 3JIEMEHTBI CONEPKAHUSL.

IIpoBepsieMble 371eMeHTHI COAePKAHMS

COBpeMeHHBIe NpEeaACTABJICHUA 0 CTPOCHUHU aTOMa

CrpoeHue 371eKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB IEPBBIX YETHIPEX
MIEPUOIOB: S-, p- U d-31IEMEHTBI. DJIeKTPOHHAas KOHuUrypanus aroMma. OCHOBHOE
1 BO30Y>KJIEHHOE COCTOSIHIE aTOMOB

YpoBeHb C10KHOCTH
3a/laHMs, IPOBEPSIOLIEro
YCBOEHHE 3JIeMeHTAa
cofiep:KaHusA

Ilepuoanyeckuii 3axoH u Ilepuoanyeckas cucrema xumudeckux daemenTos .M. Menaeiieesa

3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB XUMHUYECKHUX JJIEMEHTOB M UX COEINHEHHI
I10 TIePHO/IaM M TpyIam

XumMnyeckasi CBs3b U CTpoeHue BelieCcTBa

SHGKTPOOTPI/ILIZITGJIBHOCTL. CrereHb OKMCIICHHS U BAJICHTHOCTh XUMHYECKHUX
3JICMCHTOB

KoBaseHnTHas xuMu4ecKkas CBs3b, €€ Pa3HOBUIHOCTH U MEXaHU3MBbI 00pa30BaHUsI.
XapaKTepUCTUKH KOBAJIEHTHOM CBsI3U (MIOJISIPHOCTH M dHEPTHUs CBsI3M). MloHHas
cBA3b. MeTannnueckas cBA3b. BogopoaHas cBs3b.

BemecTtBa MOJICKYJIAPHOTO U HEMOJICKYJIAPHOI'O CTPOCHUS. Tun KpI/ICTaJIJII/I'{CCKOﬁ
PCHICTKU. 3aBHCHMOCTH CBOMCTB BCHICCTB OT UX COCTaBa U CTPOCHMUL.

XumMuueckas peaKkuus

Knaccugukanus XuMiuueckux peakuuii B HEOPraHMYeCKOH U OpraHn4decKon
XUMHH.

CkopocTh peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (aKTOPOB.

O6parumble 1 HeOOpaTUMbIE XMMUYECKHE peakii. XUMHUYECKOE PaBHOBECHE.
CMmernieHne XUMAYECKOTO PAaBHOBECHS IO IEHCTBUEM Pa3IHIHBIX (PaKTOPOB.

DneKkTpoNMTHYeCKas JUCCONUAIINS dTICKTPOJIUTOB B BOAHBIX pacTBopax. CHIIbHbIC
U c1a0bIe JIEKTPOITUTHL.

Peakmun nonHoro ooMeHa.

I'maponus conelt. Cpena BOAHBIX pacTBOPOB: KUCIIAs, HEHUTpallbHAsL, IEI0YHAS.

Peakunu oKHCIUTENFHO-BOCCTAHOBUTENBHEIE. KOppO3usl METaIIOB U CII0COOBI
3aIUTHI OT HEE.

9H6KTp0HH3 pacIilyiaBOB U paCTBOpPOB coneﬁ, Luenoqeﬁ, KHUCJIOT.
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Coepemermbte npedcmaeﬂeuuﬂ 0 cmpoernuu amoma

1. AToM — prIeKTpOHEMTpanbHasg IMHAMUYECKAs CHCTEMA, COCTOSINAS U3 MTOJIOKUTEIBLHOTO s1Ipa, CONEp-
JKamero IMmpoTOHBI U HCﬁTpOHBI, " IBMXXYIIUXCA B €ro I10JI€ OTPULATCIILHO 3aps’KCHHBIX 3JICKTPOHOB. ATOMBI
SIBISIFOTCA  HOCUTEISIMM XHMHYECKHX CBOHCTB JJIEMEHTOB. ATOMBI OOJBIIMHCTBA 3JIEMEHTOB CTaOMIIbHBI
U CYILECTBYIOT CKOJIb YroAHO [0iro. OmHAKO, W3BECTHBI M HECTAOMJIBHBIE ATOMBbI, KOTOPBIE MPEBPAILAIOTCS
B aTOMBl JpPYTUX XHUMHUYECKHX 3JIEMEHTOB B pe3yibTaTe peakluil paguoakTUBHOTO pacaja, MPUBOASLINX
K U3MEHEHHIO COCTaBa aTOMa.

2. ATOM COCTOWT M3 IEMEHTAPHBIX YaCTHII: DJIEKTPOHOB €, IPOTOHOB p+ Y HEUTPOHOB n’.

3apsan nporoHa paeeH +1. Uuciao mpoTOHOB Z B siApe PaBHO MOPSJKOBOMY HOMEpPY BIIEMEHTa
B [lepuonnueckoit cucreme xumuueckux anneMeHToB JI. . MenneneeBa. Uuciio mpoTOHOB COOTBETCTBYET
3apsnay a1pa.

Uucro 25IeKTPOHOB B aTOME PAaBHO YHCITy IPOTOHOB, a 3apsizl AJIEKTPOHA paBeH —1.

Uucno ueiirponoB N B siape onpenenstor no ¢opmyine N = A — Z, tae A — 3T0 Maccogoe 4ucio aroMa.
Helitpon He numeer 3apsiaa.

3. X¥UMHYECKUH 3JIEMEHT — 3TO COBOKYITHOCTh aTOMOB C OJMHAKOBEIM 3apsioM SIpa.

4. CocTaBHbIC YaCTH aroma:

YacTuua 3apsin YcinoBHasi etuHMIA Macca Macca

(Kur) 3JIeMEHTapHOro 3apsaa (r) (a.e.M.)
DNeKTPOH (&, WK €, WK e) 1,610 -1 9,1:10% 0,0005486
potoH p (p) 1,6:107" +1 1,6726:10 1,007277
HeiiTpon n (n°) 0 0 1,6749-10* 1,009665

5. M3oTomBI — aTOMBI OJHOTO XMMHUYECKOTO JJIEMEHTA C OJUHAKOBBIM YHCIOM IPOTOHOB, HO Pa3HBIM
YHCIIOM HEUTPOHOB, TO €CTh C Pa3HbIM MaCCOBBIM YHCIIOM A.

Hanpumep, n30Tomns! Bogopona: npotuit || H, neiitepmii *H (D), TpUTUHI H (T).

6. Hamw 3HaHuS O cTpO€HHS aTOMOB OCHOBBIBAIOTCS Ha HAaAE&XKHBIX HKCIIEPUMEHTAJIbHBIX NaHHBIX 00
aTOMHBIX crekTpax. OMBIT MOKa3bIBACT, YTO MJIEKTPOHBI B aroMax O0JaJaroT CTPOTO ONpeAciIEHHBIMH 3Haue-
HusMU dHepru. OTcCroga BO3HUKIIO MPEACTABICHHE O TOM, YTO B aTOME CYLIECTBYIOT ONpPENEIEHHBIE YPOBHU
SHEPTHH IEKTPOHOB (SHEPTeTHYECKHE YPOBHH).

7. CBoMCTBa XUMHUYECKHX JIEMEHTOB 3aBUCAT OT AJIEKTPOHHON CTPYKTYpbl aTOMOB, OT 3HEPTE€THUECKOTO
COCTOSIHHSI 2JIEKTPOHOB.

OcCoOeHHOCTh 3JEKTPOHA — JBOWCTBEHHOCTb €ro MPUPOABI. DIEKTPOH OJHOBPEMEHHO MPOSBISAET CBOM-
CTBa YaCTHLIBI U BOJIHBL.

ATOMHast OpOHUTANB — 3TO 00JIACTh BOKPYT AApa, B KOTOPOi HanboJiee BEpOSTHO MPeObIBaHNE dJIEKTPOHA.

8. CocTosiHHE JIEKTPOHA B aTOME U €T0 SHEPIUs ONMUCHIBAIOTCS YETHIPbMSI KBAHTOBBIMHU YHCIAMHU.

I'maBHOE KBaHTOBOE YHCIIO A OIMHUCHIBAET BO3MO)KHBIE 3HEPTETHUECKHE COCTOSHUS JJIEKTPOHA B aTOME.
Uucno n XxapakTepu3yeT cpeHee pacCTOsHHUE AIIEKTPOHA OT A1pa, ONpeaeseT SJHEPreTHUECKU YPOBEHb JJIeK-
TpPOHA B aToOMe. [ 1aBHOE KBaHTOBOE YMCJIO A AJI aTOMa PaBHO HOMEPY MEPHOAA U MOKET NIPUHUMATh 3HAYCHHUS
LeJIBIX Yhcel oT 1 10 oo.

n=1,2,3,45,.......
[Tobounoe kBaHTOBOE uHCIO £ (OpOUTAILHOE, a3UMYTajbHOE) OINPEACISIeT JHEPTUI0 3JICKTPOHA
Ha TIOJTypOBHE, a TaKke (POPMY IEKTPOHHON OpOUTAIH, TO €CTh XapaKTePU3yeT SHEPTeTUIECKHUMA TOTYPOBEHbD.
[ToGouHOE KBaHTOBOE YUCIIO £ MOXKET NMPUHUMATh 3HadeHus (n — 1). 3nauenus £ = 0, 1, 2, 3 cooTseT-
CTBYIOT DHEPIreTUYECKUM TIOAYPOBHSM S, p, d, f.
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JHepreTuyeckue YpoBHHM M NMOLYPOBHH

/ Oo6o3Hauenune Yucsi0 nonypoBHei
n
NOAYPOBHS Ha YPOBHe

L.

0 Is 1
(1-B1i1 SHEPTETUYECKHI YPOBEHBD)
2. 0 2s 5
(2-oti P HEpPTrETHYECKHI YPOBEHD) 1 2p
3. 0 3s
(3-mit sHEpreTHYECKUI YPOBEHB) 1 3p 3

2 3d
4. 0 4s
(4-B1it PHEPTETUYECKUH YPOBEHD) 1 4p 1

2 4d

3 4f

s-opOutans umeet popmy chepsl (1rapa)
p-opbutans nMeeT GopMy TaHTEIN

d-oburtans u f-opburans UMEIOT OojIee CIOXKHYIO PopMy

Maenumuoe keanmogoe uucio My — OIpeNeNseT OPUEHTAIMI0 JJIEKTPOHHBIX  OpOuTalei
B ITPOCTpaHCTBE. MarHUTHOE KBAHTOBOE YHCIIO M1, MOXKET IpUHUMATh oT —¢ 4yepe3 0 mo +£

Cnunosoe K6aHmosoe Yucio My — XapakTepu3yeT COOCTBEHHOE BPAIICHUE 3JICKTPOHA BOKPYT CBOEH OCH.
Kaxxaprit a5mekTpoH MOXKET COBepIIaTh Takoe BPalleHHE B OHOM W3 JIByX MPOTHBOIIOJIOXHBIX HAITPABICHHIH.
CHrHOBOE KBAHTOBOE YHMCIIO g MOXKET IPUHUMATh TOJILKO J1Ba 3Ha4YeHUs: my = —1/2 unu +1/2. CriuHbl 0003Ha-

4aroT cTpesikamu 1.

Opburanb — 3T0 001aCTh MPOCTPAHCTBA, B KOTOPON HAXOAUTCS DICKTPOH C ONMPEACIEHHBIMU 3HAUCHMSI-
MU K8AHMOBBIX HUCel, KOTOPbIC ONPENCISIOT ee pa3mep, GOpMy U OPHEHTALMIO B IMPOCTPAHCTBE. ATOMHYIO

opbutais (AO) rpaduueckn U300pakar0T KBAHTOBBIMU MITH JIEKTPOHHBIMH STYCHKaAMHU.

YucJ10 aTOMHBIX OpOUTAJIE HA MOTYPOBHE

p — 3
d — 5
f - 7

13




3anoHeHNe JIEKTPOHAMH YHEPTETHUECKUX YPOBHEH MOAYNHEHO HECKOJIBLKUM MPaBHIIAM.

1) Hpunnun ITaygu. B atomMe HE MOXKET OBITH ABYX 3JIEKTPOHOB, Y KOTOPBIX 3HAYEHHS BCEX UETBIPEX
KBaHTOBBIX YHMCEJ ObLIM Obl ONMMHAKOBBIMU. TO €CTh 6 00HOU opbumanu modxcem dvlms He bonee 08yX INEKMpPOo-
HO8 C  NPOMUBONONIONCHLIMU  chuHamu. JIBa  DJIIEKTpOHAa, HAXo[dIIMecs Ha OMHOW  opOuTanu
U XapaKTepU3YIOLIHECs TIPOTHBOIOIOKHO HAIIPAaBICHHBIMHU CITUHAMH, HA3bIBAIOTCS CHAPEHHbIMU.

B n=2{n 1] | | Nn=2{n[t]1][1]

S p s p

MaxkcuMalIbHOE YHCIIO JJIEKTPOHOB HAa N-OM DHEPreTHYeCKOM YPOBHE onpeenseTcs HopMyoi:
N =2n°

MaxkcuMaJIbHO€e YHCJIO JIEKTPOHOB HA JHEPreTHYeCKUX YPOBHSAX U MOAYPOBHAX

MaxkcumanabHoe | MakcuMaJjibHOe
. Yuciao
JHepreTuyecKui . YHCJI0 YHUCII0
/| llogypoBeHb m, opOuTanei
YPOBeHb (1) 3J1eKTPOHOB 3J1eKTPOHOB
HA NMOIypPOBHE
Ha NMOJYPOBHE HA YpOBHe
1 0 Is 0 1 2 2
0 2s 0 1 2
2 8
1 2p -1,0,+1 3 6
0 3s 0 1 2
3 1 3p -1,0,+1 3 6 18
2 3d -2,-1,0+1,+2 5 10
0 4s 0 1 2
1 4p -1,0,+1 3 6
4 32
2 4d -2,-1,0+1,+2 5 10
3 4f -3,-2,-1,0+1, +2,+3 7 14

2) MpaBuao XyHaa. YCTOWYUBOMY COCTOSIHUIO aTOMa COOTBETCTBYET TaKOe€ PACIPEeNICHUE JIEKTPO-
HOB B TIpe/ieiaxX MOyPOBHS, MTPH KOTOPOM a0COTIOTHOE 3HAUEHUE CYMMApHOTO CITMHA MakcuManbHO. OHO ompe-
JISJIICT TIOPAZOK 3aIOJHEHUS AJICKTPOHAMU OpOUTAJICH, MMEIOIIUX OJAMHAKOBYIO SHEPTHIO: 8 npedendax 0OHO20
He3a8epuIeHHO20 NOOYPOBHS CYMMAPHBIIL CRUH DNIEKMPOHO8 00NNCEH DblMb MAKCUMATLHBIM, T.€. TIPH OTHOM 3Ha-
YeHHH £ AIIEKTPOHBI 3aHUMAIOT MAKCUMaJIbHOE YHCIIO0 OpOUTANICH.

Bon=2[n 1] | ] Non=2[nfr[t1]1]
P

] p ]

5d

af
6s 3) lpununn HauMmeHbweii 3Hepruu. Ompexpenser

L‘\EE":I 0YepEMHOCTD 3aINOIHEHUSI aTOMHBIX OpOWTanei, WMEIOMNX
4d .
pasIuYHBIE SHEPTUU: Hauboree YCMOUdUBOMY COCMOAHUIO

5s INIeKMPOHA 8 amome omeeyaem MUHUMATbHAS IHEPUSL.

4p [y MITIOCTpalMK 3TOTO MPUHIUIIA MOXKET CITY)KHUTb
kD::iElED JIrarpaMMa pactpezesieHus 3JIEKTPOHOB B aTOME 0 SHEPTHH.
4) IIpaBuao KuaeukoBckoro. Kaowcowiii snexkmpon

«cmpemumc) 3aHAmb 0p6umaﬂb C HAUMEHbWUM 3HAYEHUEM

Jueprud, yei. ef.

oHep2uu.
ONEeKTpOHBl  3aMOJIHSIIOT YPOBHH U IMOAYPOBHHU
B MOpAJIKEe yBenudeHus cymmsl (n + £). [Ipu paBHBIX 3Haue-

HUSX (n + £) NEepBBIM 3aIlONHSIETCS MOAYPOBEHb C MEHBLINM

3HAYCHHEM 7.
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Ha ocHoBaHMM 3THX MpaBHJ HECIOXKHO OMPEAEIUTH MOCIEeN0BaTeNbHOCTh, B KOTOPOIl MPOUCXOIUT 3a-
[TOJTHEHNE YHEPTETHYECKUX MTOTyPOBHEMH:

Is <2s<2p<3s<3p<3d<4s=3d<4p<5s=4d <5p<6s=5d=4f<6p
OnexmponHsie kKoH@uypayuu aTOMOB MOKa3bIBAIOT PACIpeAETIeHHE HIEKTPOHOB 110 YPOBHSIM, MOIYPOB-
HSM U OpOUTAIISAM.

[Ipu sHEpreTHYEeCcKOM BO3JSHCTBHHM aTOM IOJydaeT AOMOIHUTEIHHYIO 3Hepruto (Bo3Oyxmaercs). [Ipu
ATOM BaJICHTHBIE 3JIEKTPOHBI MOTYT TIEPEXOUTh HA OJIM3KHE TI0 YJHEPTUAM CBOOOTHBIE OPOUTAIH.

11 25241 11 25152
B 1s2s2p <B Is72s'2p
OCHOBHOE COCTOSIHHE BO30yXIEHHOE COCTOSHUE

B ocHOoBHOM cocTosHHM aToM Oopa Ha BHEIIHEM YPOBHE COJEPKUT OAMH HECIAPEHHBIM 3JIEKTPOH
Y OJIHY TIapy JJIEKTPOHOB, a B BO30YKAEHHOM — TPH HECIIAPEHHBIX AJIEKTPOHA HA BHEIITHEM ypPOBHE.

12 12
oC 157257 2p° oC Is725'2p°
OCHOBHO€ COCTOAHUC B036y>K,Z[éHHOG COCTOsSIHHEC

B 0CHOBHOM COCTOSIHUM aTOM yIiiepoia Ha BHEIIHEM YPOBHE COAEPIKUT JIBa HECHAPEHHBIX 3JIEKTPOHA,
a B BO30YyX/IEHHOM — YeThIpE.

Banenmnuie anexmponvl paclonararmTcs Ha BHEIIHEM YpOBHE. UMCIIO BaJICHTHBIX 3JIEKTPOHOB PaBHO
HOMEpPY TpyINIbl U ONpEAesieT MAKCUMAJIbHYI0 BaJEHTHOCTh OJJIEMEHTA B KUCIOPOIHBIX COCIUHEHUSX.
B 00pa3zoBaHMM XMMUYECKOH CBSI3U Y4YacTBYIOT HECHapeHHBIC 3IeKTPOHBI. [lo3ToMy yriiepon MOXKET MpOSBIATH
BaneHTHOCTH Il u IV (omgHako, B cinyyae oOpa3oBaHuUs CBS3M IO JIOHOPHO-aKIENTOPHOMY MEXaHHU3MY BO3MOXHA
u BaneHTHOCTH 111, kak B monekyme CO).

Banenrnsie SJICKTPOHBI B aTOME CEPhbI paCloJIararoTcsa Ha TPETbEM SHCPIreTUYCCKOM YPOBHE.

S L[]
n=3 THEE 3d

T 3p

3s

B ocHOBHOM cocTOsIHUM Ha 3p-TIOypOBHE HAaXOIUTCS 2 HECIApPEHHBIX 3JEeKTpOoHA. BajleHTHOCTH cepsl
paBHa II. B atrome cepbl ecTh He3aOMHEHHBINH 3d-TIOAYPOBEHD U JIBE Taphl AIEKTPOHOB (0HA — Ha S-TIOAYPOBHE
Y OJIHA Ha p-TIOMYyPOBHE), TOITOMY aTOM CEpPhl MOKET UMETh JBa BO30YKACHHBIX COCTOSHIUS, KOTOPhIE BO3HUKA-
0T TIPHU pacliapyBaHUU TAphl 3JICKTPOHOB U MEPEX0je WX Ha CBOOOHBIE opOuTanu. PacnapruBaHue criapeHHBIX
AIIEKTPOHOB TPeOyeT 3aTpar YHEPTUH, KOTOpasi KOMIICHCUPYETCS PHU 00pa30BaHUU XUMHUYECKUX CBSA3CH.

1-¢ BO3GYKICHHOE COCTOSIHIE aToMa cepsl: S* — 157252p°3s?3p*3d'  BanenrrocTs IV

s* Ll
n=3 1 |T \T 3d

T 3p

3s

2-e BO30YXK/ICHHOE COCTOSHUE aToMa cephl: S** — 15°25*2p®3s'3p*3d* BanentHoCTH VI

S I
n=3 TERE 3d

K

3s
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B 3aBucumoctu ot TOrO, KaKoM MOAYPOBCHL 3aIlOJHACTCA DJJICKTPOHAMH, BCE OJOJICMCHTBLI JCJIATCA

Ha 9eThIpe THIa (ceMeicTBa):

L.

s-Onemenmul. 3anONHIETCA IEKTPOHAMHU S-TIOAYPOBEHb BHEIIHETO JHEPreTHYECKOIO YPOBHSL.
K s-anemenTtam otHocsaTcs H u He, a Taxxe anemenTs! 1A u IIA rpynn. Uucino BaJeHTHBIX 3J1€K-
TPOHOB S-3JIEMEHTOB PaBHO HOMEPY TPYIIIBI JJIS BCEX AIIEMEHTOB, KPOME TeITHsl.

p-Onemenmyl. 3aNONHAETCA DIEKTPOHAMH p-TIOLYPOBEHb BHEIIHETO 3HEPIETUYECKOTO YPOBHSL.
Orto anemeHtsl [IIA-VIIIA rpynn. Yucino BaleHTHBIX 3JEKTPOHOB PAaBHO HOMEpY TpYyIIbI,
3a uckimoueHueM O, F.

d-Onemenmul. 3amonHAETCS JIEKTPOHAMHU d-TIOAYPOBEHB MPEIBHEITHETO YHEPTETHIECKOTO YPOB-
HS, @ HA BHEIIHEM YpOBHE OCTA€TCS OAMH WU JBa 3MeKTpoHa. Jtu 3nemeHTsl IB—VIIB rpynn
TaKXe Ha3bIBAIOTCS NEPEXOAHBIMU METAIIaMU (MX TaKKe Ha3bIBAIOT EPEXOIHBIMU JIEMEHTAMH).
f-Onemenmoi.  3amoiHAETCS  JJEKTPOHAMHU f-TIONYPOBEHb TPETHETO CHApYKU  YPOBHS,
a Ha BHEIIHEM YPOBHE OCTAIOTCS [[Ba NEKTPOHA. DTO JJAHTAHOUABI U aKTHHOUIBI.
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Iepuoouueckuii 3axon u Ilepuoouueckasa cucmema
xumuueckux nemenmos /I.U. Menoeneesa

Jmutpuii IBanoBuu MenzeneeB oTkpsl Ilepuoanueckuii 3akon B 1869 rony.

CBoiicTBa XUMMHYECKHX IJIEMEHTOB H X COeTHHEHHH HAXOAATCS B nepnozmquKoﬁ 3aBHCHUMOCTH

OT BCJIMYHUHBI 3apsiia aTOMHBIX s1I/IE€p 3JIEMCHTOB

[epuoauueckas cucrema — 310 rpaduieckoe H300pakeHNe MEPUOANICCKOTO 3aKOHA.
XUMHUYCCKUE CBOWCTBA DIICMEHTOB OIMPEACISIOT CIICAYIOIINE XapaKTePUCTHKH:

1.

3apsn sapa atoma (Z)

2. Pamnyc aroma (r). Yem Oosnblie paiyc aroMa, TeM JieTde aToM OTHAET CBOM BaJICHTHBIC DIIEKTPOHBI.
3. Uwcro BaJCHTHBIX 3JIEKTPOHOB.
4 Oueprus noHuzaruu (/), KOTOPy0 HEOOXOAMMO 3aTPaTUTh IS OTphIBAa Hambosee cnabo CBs3aH-
HOTO DJIEKTPOHA OT aToMa.
X' —e=X"
5. OHeprusi cpoxactBa K dekTpony (E), xoropas BbIIenseTcsl MpU MPUCOCTUHEHUH DIIEKTPOHA
K aToMy.
X'+e=X
6. OnekrpoorpunareabHocTh (D0) — crmocOOHOCTh aToMa B MOJIEKYJIe NPUTATHBATh K cede o0Iue
anekTpoHbl. OTHOCUTENBHAS 3NeKTpooTpHuarenbHocTh (000) — BenmnunHa Oe3pasmepHas. Ca-
MBIM 3JIEKTPOOTPHUIIATEIBHBIM 3JIeMEHTOM siBisieTcst hrop F.
OTHoOCHTEJBHASA YJIEKTPOOTPULATEIbHOCTh XUMUYECKHUX 3JI€MEHTOB
1 I |IOb||IVb| Vb || VIb|VIIb|VIIbVIIIbVIIIb| Ib | IIb | I v \% VI | VII | VIII
H
2.1 He
Li | Be B C N o F N
0,97 | 1,47 2,02 |1 2,50 || 3,07 || 3,50 | 4,10 ¢
Na | Mg Al Si P S Cl A
1,01 | 1,23 147 [ 1,74 | 2,10 | 2,60 | 2,83 | *F
K Ca | Sc Ti \% Cr ([Mn | Fe | Co | Ni | Cu | Zn | Ga | Ge | As Se | Br | Kr
0,91 | 1,04 || 1,20 || 1,32 | 1,45 | 1,56 || 1,60 || 1,64 | 1,75 || 1,75 || 1,76 | 1,66 | 1,82 | 2,02 | 2,20 || 2,48 | 2,74 | 3,00
Rb | Sr Y Zyx | Nb | Mo | Tc | Ru | Rh | Pd | Ag | Cd | In | Sn | Sb | Te I Xe
0,89 0,99 || 1,11 | 1,22 | 1,23 | 1,30 || 1,36 || 1,42 | 1,45 | 1,35 || 1,42 | 1,46 | 1,49 || 1,72 | 1,82 | 2,01 || 2,21 || 2,60
Cs | Ba | La | Hf | Ta | W | Re | Os Ir Pt | Au | Hg | TI | Pb | Bi Po | At | Rn
0,86 [ 0,97 | 1,08 | 1,23 | 1,33 | 1,40 | 1,46 | 1,52 || 1,55 | 1,44 | 1,42 | 1,44 | 1,44 | 1,55 | 1,67 | 1,76 | 1,96 | 2,20
Fr | Ra | Ac
0,86 || 0,97 || 1,00

[lepnoaMYHOCTH CBOMCTB 2JIEMEHTOB C YBEIHMUYCHHUEM HX MOPSIKOBOTO HOMEpa OOBICHSETCS TePHOIH-
YeCKUM M3MEHEHHEM YHCia AIEKTPOHOB Ha WX BHEUTHHUX DYHEPTeTHUECKUX YPOBHAX.

TopuzoHTanbHBIE psiapl — neproasl. [1o urciy SHepreTHIecKuX YpoBHEH (1) SMEMEHTHI JETAT Ha 7 IEpHOIOB.

[ mepron COCTOUT M3 OHOTO PHEPTETHUECKOTO YPOBHS (n = 1).

II mepro COCTOUT M3 ABYX DHEPTETHUCCKUX YPOBHEH (n = 2), U TaK majee.

Beprukanbnbie cTonOIbl — rpynmnbl. UWCIO TPYII ONpEneNseTcs CyMMAapHBIM YHCIOM 3JIEKTPOHOB
Ha s- ¥ p- ToAypoBHsX (2 + 6 = 8). Beero 8 rpynm. DnemMeHTbI, HaXOAsIIUeCs B IIaBHOHM moArpyrre (A) UMeroT
CXOIHOE€ CTPOEHHE BHEIIHETO YHEPTETHYECKOTO YPOBHSI, CXOJHbIE XUMHUIECKIE CBOMCTRA.

[To HOMepyY IpyNIBl MOXKHO OTIPENENIUTH YUCIIO SIIEKTPOHOB Ha BHEIIHEM YPOBHE, POPMYITYy BOIZOPOIHO-
rO COeTMHEHUs], (HGOPMYITY BBICHIETO OKCHJAa XUMUYECKOTO 3JIeMEHTa.

Uucno d-amementoB paBHO 10 B kakmom OombimoM mepuome. Uwmcmo f-amemenToB paBHO 14 B VI
u VII nepuonax.

S-3JIeMeHThI — MeTauibl, kpome H u He

P-37E€MEHTHI — METaJUIbl 1 HEMETAILTBI

d-aneMenThI U f-371EMEHThI — METaJUTBI
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ITos0:keHN e HEMETAJLJIOB B rlepnozmqeucoﬁ CUCTEME€ XUMHUYECCKHX 3JICMECHTOB

1A IVA VA VIA VIIA VIIA
H He
B C N O F Ne
Si P S Cl Ar
As Se Br Kr
Te I Xe
Rn

H3MeHeHHE CBOMCTB 3JIEMEHTOB H UX COeAHMHEHUH B 3aBHCHUMOCTH OT MOJI0KEHUS

B IepHOAMYECKOH cucTeMe XuMuuyeckux 3jaemenToB (IICXD)

CBolicTBa aTOMOB XUMHYECKHX 3JIEMCHTOB, IMPOCTHIX BEMICCTB 1 XUMUYCCKUX COeAMHECHUN OIPEACIIAOTCA:

3apsAaaMu siaep
ATOMHBIMH PaInyCaMu
YHUCIIOM DJIEKTPOHOB Ha BHEITHEM YHEPT€THIECKOM YPOBHE aTOMOB

M3MeHeHne CBOMCTB 3JIEMEHTOB B MIEPHOAAX CJIeBa HANPABO:

YHCIIO AJIEKTPOHOB HAa BHEIIHEM YPOBHE YBEIUYMUBAETCS OT 1 10 8

YUCIO AIEKTPOHHBIX CIOEB B MPEEIax OIHOIO NEeproia He U3MEHSETCA

paarychl aTOMOB YMEHBIIAKOTCS, TaK KaK IIPU OJMHAKOBOM YHCJIE AIEKTPOHHBIX CIOEB BO3pacTa-
€T 3apsa Apa, a CIEAOBATEIbHO, U NPUTSIKEHUE K HEMY 3JIEKTPOHOB, IO3TOMY IIPOYHOCTDH CBS3H
QJICKTPOHOB BHCHIHETO YPOBHA C AAPOM YBCIMYNBACTCA

OTHOCHTEJIbHAS AIEKTPOOTPULIATEILHOCTE BO3PACTAET

METaJINYECKHIE U BOCCTAHOBUTEIHHBIE CBOWCTBA MPOCTHIX BEIIECTB OCIA0EBAIOT
HEMeTaJNIMYEeCKUE U OKUCIIUTEIILHBIE CBOMCTBA IIPOCTBIX BEIICCTB YCUIIMBAIOTCHA

OCHOBHBIE CBOICTBAa OKCHJIOB ¥ THAPOKCHIOB OClIabeBatoT

KHCJIOTHBIE CBOMCTBA OKCHUIOB U TUAPOKCHUAOB YCUINBAIOTCA

YCTOWYHUBOCTDH M KUCJIOTHBIC CBOWCTBA BOMHBIX PAaCTBOPOB T'a3000pa3HBIX BOJOPOIHBIX COCIUHE-
HU BO3pacTaloT

MaKCHMaJIbHas TTOJIOKUTENIbHAS CTETIEHb OKHCIEHHS 2IeMEHTOB yBennunbaercs (kpome O, F)
MHUHHUMaJIbHAA OTpUuLarCiibHas CTCIICHb OKUCIICHUA 3JIEMCHTOB U3MEHACTCA OT —4 a0 -1.

M3meHeHne CBOMCTB 3JIEMCHTOBR B rpymnmax CBE€pxy BHMU3:

pannychl aTOMOB YBEJTMUMBAIOTCS, IPOYHOCTh CBSI3M BHEIIHUX 3JIEKTPOHOB C SIPOM yMEHbIIAeTCs
OTHOCHTENbHAs 3JeKTPOOTPULIATEIbHOCTh YMEHbIIaeTC s

YHCIIO JEKTPOHOB Ha BHEITHEM YPOBHE aTOMOB OJHOW I'PYMIIbI HE H3MEHSAETCs, OHO paBHO HOMeE-
py IpyHIIbI

YHCIIO NEKTPOHHBIX CIIOEB B Mpenenax OAHOM rPyIsl BO3pacTaeT

METaJIJINYECKHE U BOCCTAHOBUTEIbHBIE CBOWCTBA MPOCTHIX BEIIECTB YCUIUBAIOTCS
HEMETAJUTMYECKHE U OKUCIIUTENIbHBIE CBOMCTBA MPOCTHIX BEIIECTB 0CIAa0eBatOT

OCHOBHBIE CBOICTBAa OKCHJIOB U THJIPOKCHIOB BO3PACTAIOT

KHCJIOTHBIE CBOMCTBA OKCHJIOB U TUAPOKCHIOB YOBIBAIOT

YCTOWYHBOCTH ra3000pa3HBIX BOJIOPOAHBIX COSTMHEHUI YMEHBIIACTCS

KHCJIOTHBIE CBOMCTBA PaCTBOPOB I'a3000pa3HBIX BOJOPOAHBIX COCTUHEHUH yCHUINBAIOTCS
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