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BBEAEHHUE

Enunsbnii rocynapcrBennsii ak3amer (EI'D) mpencrasnser co0oil ¢hopMy rocyapcTBEHHOW HTOTOBOM
arrecranuu. Llemn nposenenust EI'D: 1) ompenennTs COOTBETCTBHE Pe3yJbTATOB OCBOCHUS O0YYaIOITMMHUCS
00pa3oBaTeIbHBIX MPOrpaMM CpeiHero o0Imiero oopa3oBaHusl COOTBETCTBYIOMIUM TpeOOBaHUAM (eepaaIbHOTO
rocyaapcTBeHHoro oopaszoBarenpHoro cragaapra (OI'OC); 6) roTOBHOCTh BBHITYCKHUKOB K IOCTYTICHHIO B BY-
3Bl 10 BBIOPAHHBIM CIIEIMATIBHOCTSIM. J[JIs yKa3aHHBIX LesIed UCIIONB3YI0TCS KOHTPOJIbHBIE U3MEPUTEIIbHbBIC Ma-
tepuaniel (KHM), mpencraistoniine co0OH KOMIUIEKCHl CTaHAApTU3MPOBaHHBIX 3amanuid. EI'D mpoBoamTcs
B cooTBeTCTBHM ¢ DeiepaibHbIM 3aK0HOM OT 29.12.2012 Ne 273-D3 «O6 obpa3oBanuu B Poccuiickoii denepa-
mun» U [lopsakoM MpoBeAeHUs] TOCYAapCTBEHHONM HWTOTOBOW aTTecTallH 10 0Opa30BaTelbHBIM MpPOrpaMMam
cpeaHero odmiero oOpa3oBaHUs, YTBEpXKIEHHBIM NpukazoM MuHnpocBemenus Poccun u Pocobpranzopa
ot 04.04.2023 Ne 233/552 (3apeructpupoBan Munrocrom Poccuu 15.05.2023 Ne 73314).

JanHoe nocoOue mpecTaBaseT KOMIIEKC MaTepHalioB Ajs MoAroToBkH K EI'D mo xumuu, B coctas Ko-
TOPOTO BXOJAT 33/IaHUsI ¢ KOMMEHTAPUSIMH W PEIICHUSIMU, THIIOBBIE TPOBEPOYHbIE 3a/IaHHS, a TAK)KE BAPHAHTHI,
aHaJIOTHYHBIE 110 CTPYKTYPE U COJEPKAHUIO KOHTPOJIBHBIM M3MepuTenbHbIM MaTepuanam (KMM) nsa mposene-
Husa EI'D no xumuu B 2025 roxy.

CTtpykTypa nocodous

ITocobue cocrout u3 AByx yacTteil. HacTh 1 — 3aaHusa TeMaTu4eckoro KOHTpousa. YacTh 2 — TUIIOBBIE
TPEHUPOBOYHBIE BapuaHThl B hopmare EI'D 2025 rona.
Tak e, kak 1 B KUM EI'D, 3aganus yactu 1 mocoOusi pacnpeneneHsl Mo YeThIpEM TEMaTHIECKUM OJ10-
kaM: «TeopeTnueckre 0CHOBBI XUMUNY, «Heopranudeckas xumus», «Opranuueckas XuMus», «MeToasl mo3Ha-
HUS B XUMUHU. XUMUS U KU3HBb». BHYTpH OJIOKOB 3a1aHusI CTPYHIMPOBAHEI IO COACPKATEIbHBIM JIMHUAM H TI0
MIPOBEPSIEMBIM 3JIEMEHTAM COJICPIKAHMUSL.
Kaxnpiii 6J10K cOepKUT KPaTKylo TEOpHIo, HarnboJiee He0OOXOAUMYIO JUIS BHIIOJHEHHS TUITOBBIX 3a/a-
HUI, 3aaHUS] C KOMMEHTApUsIMH U PELICHUSIMH, a TaK)Ke TPEHUPOBOYHBIC 3aJaHUs AJIsl CAMOCTOSTENbHON pabo-
THI. B KOHIIE Ka)XI0OTO TEMaTHUECKOTO paszesna 0JIoKa MPUBEACHBI OTBETHI. DTO CAETAHO ISl CAMOOLCHKH.
3agaHus Mo CONEpKaHUIO U (GOPMATy COOTBETCTBYIOT TeM 3aJaHUSIM, KOTOpbIE Hcnonb3ytoTes B KUM
JUISL TIPOBEJICHUS 3K3aMe€Ha M OPUEHTHUPOBAHBI Ha IPOBEPKY YCBOEHHUS CIIEAYIOIIMX 3JIEMEHTOB COAEpKaHUA
y4eOHOTro mpeaMeTa « XUMUS»:
. Ilepuognueckuii 3akoH u Ilepuonndeckas cucrema xumuueckux snementos .M. Menneneesa.
Crpoenne aroma. Xumuueckas cBsi3b. CTpoeHHE BEIECTBA.

. Knaccudukanys u HOMEHKIaTypa HEOPIraHWYECKUX BEIIECTB. XapaKTEPHbIE XMMUYECKUE CBOM-
CTBa MPOCTHIX BELIECTB — METAJUIOB U HEMETAJIIOB, CJIOKHBIX BEIIECTB — MPEACTABUTENIEH OCHOB-
HBIX KJIaCCOB HEOPTaHUUYECKUX COEINHEHUM.

. Teopus cTpoeHus opranndeckux coenunenuit A.M. Bytneposa. Knaccudukanns 1 HOMeHKIaTy-
pa OpraHMYECKHUX COENMHEHUH. XMMUYECKHEe CBOMCTBA MPECTABUTEIEH OCHOBHBIX KJIACCOB Op-
TFaHUYECKUX COETUHEHHH.

. Xumnueckast peakius. Knaccupukanus XUMUYECKUX peakUUidi B HEOPraHUYECKOW W OpraHude-
CKOM XMMUH. 3aKOHOMEPHOCTH NMPOTEKAHNS XUMHUUYECKUX PEaKUUi Pa3IMIHOIrO THUMA. DJIEKTPO-
JIU3 BOJHBIX PaCTBOPOB U PACIIIIABOB COJIEH, IIEIOYEH U KUCIIOT.

. MerTozbpl TIO3HAHMS BELIECTB M XUMHUYECKUX peakuuil. [lpumenenue Bemects. O0mue npeacras-
JICHHS. O NMPOMBINUICHHBIX CIIOCO0axX MOJIyueHHs BaXHEHIIMX BeuiecTB. KoimuecTBeHHBIE OTHO-
LIEHHS B XUMHH.

IIpeanaraemple 3aaHusl COOTBETCTBYIOT THUILy M YPOBHIO CIIOKHOCTH, 00O03HAYEHHBIM B JOKYMEHTaX,
pernamentupytonmx k EI'D: kogudukarope, cnenudukannu u nemosepcun Bapuanra EI'D 2025 .

Jns mpoBEpKH yCBOEHHS Ka)XAOTO0 OTIEIBHOTO 3JEMEHTa COAEP)KAHUS MPEMJIOKEHO IBE TPYIIBI
3aIaHUM;

a) 3aJaHusl C KOMMEHTApUsIMH U PEIICHUAMH (OT TPEX A0 LIECTH 3aJaHUH B TPyMIIe);

0)  3amaHuUA I CAaMOCTOSITEIIEHON paOOoTHI.

Taxoe pacnpeneneHye 3aJaHiil B IOCOOMU CIIOCOOCTBYET €ro BapHaTHBHOMY HCIIOJIB30BAHUIO B IIETISX
NOBBIMICHNA 3G HEKTUBHOCTH CAMOCTOSITENbHON PabOThI ydaIluXcsl IO CUCTEMAaTH3aliK 3HAHUI U COBEPILEHCT-



BOBAaHHUIO YMEHUH, HEOOXOMUMEIX JUIS YCIIENTHOW Yu€OBl M TOCIEAYIOMIEH CIadi €IUHOTO TOCYIapCTBEHHOTO
JK3aMeEHa.

Yactp 2 mocobust COAEPKUT MATh TUIIOBBIX BAPHAHTOB KOHTPOJBHBIX PabOT, COCTaBIEHHBIX B COOTBET-
CTBUH C TIPOEKTOM «J|eMOHCTpalMOHHOTO BapHaHTa KOHTPOJIBHBIX U3MEPHUTEIHHBIX MaTEPHAJIOB €IUHOTO TOCY-
JTapCTBEHHOTO 3k3aMeHa 2025 roma 1mo XuMAm».

Marepuaiel mocobus mpeaHa3HaueHb! s [eJIeHAPABICHHOTO UCTIOIh30BAHUS IPU MOATOTOBKE K JK-
3aMeHy. VIMeHHO 3TUM 00yCIIOBI€HAa OCOOCHHOCTh MX IOCTPOCHHUS W conmepkaHus. K ToMy e OTMEeTHM, 9TO
Cpeau IpeACTaBIEeHHBIX B IOCOOMH 33/1aHUH IPUCYTCTBYIOT B IOCTATOYHOM 00BEME 3aJjaHMsI, KOTOPBIE UCTIONb-
30BAJIUCHh B DK3aMEHALMOHHBIX paboTax mocieanux jer. Cucremarnyeckas TPEHHPOBKA B BBIIOJHEHUH TIpeNl-
JIOKEHHBIX 3aJIaHAN SIBIISIETCS OJJHMM W3 HEOOXOIUMBIX yCIOBUH MOATOTOBKH K 3Kk3ameHy. [Ipu sTOM KpaiiHe
HE0O0XOAMMO, 4TOOBI BBIMTOJHEHHE 33/JaHUN COYETANIOCh C IJIAHOMEPHBIM TOBTOPEHHEM M CHCTeMaTH3alren
M3Y4YEHHOT0 MaTepuaia.

OO0uue pexoMeHIaMK 1O oATOTOBKe K EI'D

[ToaroToBKy K 3K3aMeHy 11eJeco00pa3HO HAuWHATh C U3yUEHHS TEOPHH, HEOOXOUMOM I OCO3HAHHO-
ro TOHMMaHHsI BONPOCOB 3amaHuii. Kakoi y4eOHBI MaTepuan HyXHO 00s3aTebHO TMOBTOPHUTH M NPHBECTH
B CUCTEMY, KaKue€ 3HAaHUSA U YMEHHS HEOOXOIWUMBI IS BBIIOJHEHUS OTIENbHBIX 3aJaHUi M paOOThl B IIEJIOM,
a TaKk)Ke XapaKTePUCTUKH 3aJlaHUi M CIIOCOOOB OIEHHBaHUS WX BBIOJIHEHUS, TpeOOBaHHN K O(QOPMIICHHIO OT-
BETOB Ha 3aJ]aHUs, U3JI0KEHBI B TOKYMEHTaX, onpeestonux cogepxanue KUM EI'D B 2025 roxy.

Conepxxanne KM EI'D onpenensiercst Ha ocHOBE (peepasbHOro TOCYyIapCTBEHHOTO 00pa3oBaTeIbHO-
ro CTaHjapra cpejaHero obiero oopazosanus (nanee — ®I'OC): 1) nmpukaz MunucTepcTBa npocsenieHus Poc-
cutickoit @eneparmn ot 12.08.2022 Ne 732 «O BHeceHWH W3MEHEHUH B (peAepabHBIA TOCYIapCTBEHHBIN 00pa-
30BaTENbHBIN CTAHAAPT CPEAHETO OOIero 0Opa3oBaHUs, YTBEPKAEHHEIN MpHKa3oM MuHHCTEPCTBA 00pa3oBa-
HUs 1 Hayku Poccuiickoii @enepanum ot 17.05.2012 Ne 413»; 2) npuka3 MunuctepcTBa 00pa3oBaHMs U HAYKH
Poccuiickoii @enepanmu ot 17.05.2012 Ne 413 (¢ usmenenusmu 2014—2020 rr.). [leranuszupoBanHbie TpeOoBa-
HUS K pe3yJibTaTaM OCBOCHUS OCHOBHOH 00pa30BaTeIbHON MPOTPaMMBI CpEeHEro o0IIero oopa3oBaHus, MpoBe-
psiemble Ha ocHOBe M3MeHEHHOTo B 2022 r. ®I'OC, aBns0TCSA NMPEEMCTBEHHBIMU 10 OTHOLIEHHIO K TpeOOBaHU-
sm ®I'OC 2012 r. [Ipu paszpadorke KM EI'D yuuteiBaeTcst copepikanue GeaepaibHON 00pa3oBaTeIbHOM MPo-
rpaMMbI cpeJHero ooIero obpasoBaHus (mpuka3 MuHucTepcTBa mpocBemeHns Poccuiickoit dexepaunu oT
18.05.2023 Ne 371 «OO6 yTBepxkacHun (eaepalibHOi 00pa30BaTEIbHON MPOrpaMMBbl CPEIHETO 00IIero 00pa3o-
BaHUS (C U3MEHEHUSIMU)).

EsxeromHo mepex HavanoMm yueOHoro roga Ha caiite ®UIM (www.fipi.ru) myOiuKyeTcss TpH Ba)KHBIX
JIOKYMEHTa, KOTOpbIe HE00X0IMMO OCO3HAHHO MU3YUYUTh KaXKIOMY BBIITYCKHUKY: KOJU(PHUKATOP, CIIeHUPHUKALLS,
JIEMOBEPCHSL.

B koougpuxamope nepedncieHsl 3I€MEHTHI COAEP)KaHUA Kypca XUMUU: BEAyIINE TOHATHS, OCHOBHBIE
3aKOHOMEPHOCTH, (haKTOJIOTMYECKHE CBEICHUS O BEIIECTBAX U PEaKHsIX, yCBOCHUE KOTOPBIX OyJeT o0s3aTelb-
HO IPOBEPATHCS HA DK3aMEHE, IMEHHO Ha MX OCHOBE COCTABIISIOTCS 3a1aHHsI SK3aMEHALIMOHHON paboThI.

Bce 3TH 351eMeHTBI cofepKaHusl COCPEJOTOUYCHBI B MIEPBOI 4acTH KOAU(PHUKATOpa, KOTOpasi Ha3bIBaeTCs
«IlepeueHp AIEMEHTOB COAEp)KaHUs, POBEPAEMBIX Ha €IMHOM IOCYAapCTBEHHOM 3K3aMeHE N0 XUMHM». OHHu
pacrpeneneHsl Mo YeThIpEM OCHOBHBIM pa3zeiaM (coaepKaTelbHbIM OJlokaM) Kypca xumun: «TeopeTnueckue
OCHOBBI xumum», «Heopranumueckas xumusi», «OpraHuyeckas XuMus», «MeToapl MO3HAHUS B XUMHUN».
B cTpykType mepBoro u 4erBEpTOro OJOKOB MpEACTaBieH 0ojee KOHKPETU3MPOBAHHBIN MEpedeHb MpoBepsie-
MBIX DJIEMEHTOB COJIEpXaHHS IO OTIENBHBIM COJEPKATENbHBIM JHHHUAM: «COBpEeMEHHbIE NpEeACTaBICHHS
0 cTpoeHuu atoMay, «Ilepuoanueckuii 3akoH u Ilepuonuyeckas cucrema xuMuyeckux snementoB .M. Men-
JieneeBay, « XMMUIecKas CBSI3b M CTPOCHHE BEIIECTBA», « XMMHUYECKas PeakIisy, « IKCIIEpIMEHTAIbHbIE OCHO-
BBl XUMUN», «OO0MIHE MPeICTaBICHUS O MPOMBIIIICHHBIX CIOCO0aX MOTyYeHH BaKHEHIINX BemecTBy, «Pacué-
THI TT0 XUMUYECKUM (HOpMyJIaM M YPABHEHUSIM PEaKIIH.

Bropas wacte xonudukaropa nmeer HazBaHue: «llepedenp TpeGOBaHM K YPOBHIO MOATOTOBKH BBIITY-
CKHHKOB, ITPOBEPSAEMBIX Ha €AMHOM T'OCYIapCTBEHHOM 3K3aMEHE M0 XUMHUW». 31eCh TepeUHCIIeHBI Te NeHCTBHS
Y BHJBI JIEATEIIFHOCTH, KOTOPBIE HEOOXOAMMO OCYIIECTBIATh MPHU BHITIOTHEHNH 3a/IlaHUH dK3aMeHAIIMOHHON pa-
6ote1. CamocTosTenbHAs paboTa MO BEITIOJHEHHUIO 3aJaHUH TP TMOATOTOBKE K dK3aMEHY HampablieHa Ha (hop-
MHPOBaHHUE M PA3BUTHE YKa3aHHBIX B KOAU(DUKATOPE YMEHUN U BUIOB NEHCTBHA.



B cneyugpuxayuu npencrasien o6006ménnpiii mian Bapuanta KUM EI'D 2025 1. mo xumuw; qaHa xa-
PaKTEPUCTHKA ITPOBEPOUYHBIX 3aJaHUN Pa3IHMYHBIX THIIOB M MOKA3aHO, KAK OHHM PACIPEICIIIIOTCS 110 YacTsIM pa-
0O0TBI, 110 COJEP)KATEIIbHBIM OJIOKaM M JIMHHUSM, 10 BHJAM IPOBEPSIEMbIX YMEHHUI M criocodaM AeWCTBUI; oxa-
paKTepru30BaHa CUCTEMa OICHUBAHMS OTIC/IbHBIX 3aJaHUi W BCEed pabOTHI B IEJIOM; MPHUBEICHO OINHCAHHUE
YPOBHS MOJITOTOBKH BBITYCKHUKOB, TOCTH)KECHHE KOTOPOTO MOXET rapaHTHPOBaTh IMOJIYYCHHE MUHUMAJIbHOTO
KOJIM4YecTBa OAJJIOB HA SK3aMEHE; JaHbl PEKOMEHAAINN O MPUMEPHOM paclpeieicHHH BPEMEHH, OTBOIUMOIO
Ha BBIMTOJIHEHHE PabOThI; IPEACTABIICH MEPEUEHb CIPABOYHBIX MATEPHAIOB, KOTOPBIMU MOYKHO I0JIb30BaThCS Ha
JK3aMeHe.

Xapakrepuctuka ctpykrypsl KUM 2025 roaa

CrpykTypa dK3aMeHaImoHHONW paboTel 2025 Toma B 1enoM ocTaéTcsl aHAIOTHIHON padote 2024 roma.
OHa OyJIIeT COCTOSTh M3 ABYX YacTEH, BKIIFOUAOIINX B CeOsI 3aMaHUsI C KpamKkum omeenom 0a30BOTO U MOBBI-
IIEHHOTO YPOBHEH cIoXHOCTH (4acThb 1) M 3amaHusi ¢ pa3BEPHYTHIM OTBETOM BBICOKOTO YPOBHS CIIOKHOCTH
(dacTs 2).
Yactb 1 Oyaer BKIIOUATh B ceOsl 3a1aHUs IO CIEAYIONIAM TEMaM:
. «Ctpoenue atoma. [lepuoanueckuii 3akoH u llepuonndeckas cucreMa XUMHYECKUX 3JIEMEHTOB
J.1. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMUYECKUX AJIEMEHTOB IO TIEPHOaM
u rpynmnam». « CTpoeHHe BemecTBa. XUMUYIECKast CBI3bY;

. «Heopranunueckue BeliecTa: Kiaccu(UKamys 1 HOMEHKIATYpa; XUMUYECKHE CBOWCTBA; TCHETH-
YecKas CBsI3b BEUIECTB, IPUHAICIKANTNX K PA3IMIYHBIM KJIaccam;

. «Oprannveckue BemecTBa: Kiaccu(ukaIms 1 HOMEHKIATYpa, XUMIYECKIEe CBOHCTBA; TCHETHYC-
CKasl CBSI3b BENIECCTB, MPUHAICKAIINX K PA3IMIHBIM Kaccamy;

. «XuMuueckas peakuus». «MeTobl O3HAHUS B XUMHUN». «XUMHUA U KU3Hb». «Pacuérel 1o xu-
MUYECKUM (DOpMYJIaM U YPABHECHHUSIM PEaKIIUN.

B kaxJ10M U3 yKa3aHHBIX TEMAaTHYECKUX OJIOKOB OYyJIyT MPEJICTABICHBI 33JIaHUSI C KPATKHM OTBETOM Kak
0a30BOr0, TaK W MOBBIIICHHOTO YPOBHEW CJIOXHOCTH, PACIOJIOXKCHHBIC 110 HAPACTAHUIO YPOBHS CIIOXKHOCTH
Y YBEJIMUEHUS NeHCTBUN, HEOOXOMUMBIX AJs pemeHus. Takas cTpykTypa 4acTd 1 3K3aMeHAIlMOHHOW paboThI
B 0OJIbINIEH MEpe COOTBETCTBYET CTPYKTYPE CAMOT0 Kypca XUMHUH: «OT MPOCTOTO K CIIOKHOMY».

YacTtp 2 3x3aMeHaniMOHHON paboThl 2025 roxa OyneT BKIIOUYATH IIECTh 3alaHUN C pa3BEPHYTHIM OTBE-
TOM BBICOKOTO YPOBHSI CIOKHOCTH, KOTOPBIE OPUEHTUPOBAHEI HAa TIPOBEPKY YCBOCHUS Ha YIIIyOJIEHHOM YPOBHE
HECKOJILKHX (IIBYX WJIM 00Jiee) 3JICMEHTOB COACPIKAHUS U3 PA3JIMYHBIX Pa3/IeIOB Kypca XUMHUU.

Xapaxkrtepuctuka 3aganuii KUM EI'D 2025 rona

3aoanus ¢ kpamkum omeemom 6a3z08020 ypoeus crodcnocmu. B sapuantax KUM EI'D 2025 roxa nan-
HBIE 3a7aHus OyAyT MPHUCYTCTBOBATH oA HOMepamu: 1-5, 9—13, 16-21, 25-28. [1o ¢popmarty MoryT ObITH 3a1a-
HUS ¢ enuHBIM KOHTeKcToM (NeNel-3), ¢ BEIOOpOM HECKOJIBKUX BEPHBIX OTBETOB M3 MSATH WM ILECTU TMPEAo-
JKEHHBIX BApUaHTOB OTBETA, TAK)K€ 3aJaHWi HAa YCTAHOBJIEHHE COOTBETCTBHS MEXAY MO3ULIMAMU ABYX MHO-
JKECTB, a TaK)Ke pacu€THbIE 3a/1a4H.

®opmart 3amanust Ne 17 8 KUM ET'D no xumuu B 2025 Tomy M3MEHWIN: BMECTO 331aHus Ha BBIOOD He-
CKOJIKMX BapHaHTOB OTBeTa OyJleT MCIOIb30BaHO 3aJaHHe Ha YCTaHOBJICHUE COOTBETCTBUS MEXIY MO3HLUSIMU
JIBYX MHOKECTB.

[Tpu 3TOM BCE 3aaHUs JAaHHOW TPYIIBI HUMEIOT CXOJICTBO MO (hopMalbHOMY NPU3HAKY: OTBET, KaK pe-
3yJIBTAT BBIIOJHEHHS KKIOTO U3 HUX, 3alMChIBAETCs JIMOO B BUAE MocienoBarenbHocTH udp (3amanus Ne 1—-
25), mubo B BHJIC YHMCIIA C 33JaHHOHN CTETICHBIO TOUHOCTH (3amanus Ne 26-28).

Kak npaBuio, kaxioe oTAeiIbHOE 3aJaHue 4acTH | He3aBUCHMO OT (opMara OPUEHTHPOBAHO HA MPO-
BEPKY YCBOCHHS JIEMEHTOB COJEPKaHMS OIHOIO ONPENEesIEHHOIo pasnena Kypca xumuu. Oonako, 6ydem 3a-
OnysHcOeHUueM cuumams maxkoe 3a0anue 1é2KuUM, He mpeOyouwux ocoovlx ycunul 01 NOUCKA 8ePHO20 Omeemd.
BeinonHenne 100010 U3 3THX 3aaHUH MIPEIoIaraeT TIATelbHbIH aHAIN3 YCIOBUS U HCIOJIb30BAHHE CUCTEM-
HBIX 3HAaHHUMH, KITIOYEBBIX NOHATHH 1 3aKOHOMEPHOCTEH.

Jliis1 BBINIOJIHEHUS 3alaHUH ¢ KPaTKUM OTBETOM 0a30BOr0 YpOBHS CIOXKHOCTH TPeOYIOTCS CIEIyIOLIHe
YMEHHUS:

. 00bACHAMb, KaK U3MEHSIOTCS CBOWCTBA XMMHUYECKHX AJIEMEHTOB 1O meproiaM U rpymmam lle-

puonnueckoi cucremsl .M. MenzeneeBa; kakas CylIeCTBYET 3aBUCUMOCTb MEXAY CBONCTBaMU
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BCUICCTB U THUIIOM HUX KpI/ICT&HHH‘ICCKOﬁ peIIIéTKI/I; KaK BJIMAIOT Pa3IMYHBIC @aKTOpBI Ha N3MCHC-
HUE CKOPOCTH XUMHYECKON PCAKIIMN 1 COCTOAHNEC XUMHUYCCKOTO PABHOBECHUS, KaKOBa CYIIIHOCTb
peaKIuii HOHHOTO OOMEHa;

. onpedensams 3apsj NOHOB, CTETICHb OKHCIICHHUS] XMMUYECKIX 3JIEMEHTOB, BUJ XUMHYECKOW CBSI3U
B COEJMHEHMSIX, XapaKTep CPebl BOJHBIX PACTBOPOB BELIECTB;

. ycmanaenueamy NPUHAUIEKHOCTh BEIIECTBA K ONPENENEHHOMY Kiaccy (Ipymile) COeANHEHMH,
TUI XMMHAYECKOM PeakLuy 110 U3BECTHHIM KIacCU(UKAIIMOHHBIM IIPU3HAKaM;

. Xapakmepu3oeams 00LIME XUMHUECKHE CBOWCTBA IIPOCTHIX BELIECTB (METAJIOB U HEMETAJLIOB),
a TaKXe CBOMCTBA MPEACTABUTENIEH OCHOBHBIX KJIACCOB HEOPTraHUYECKUX U OPraHUYECKUX COEIu-
HCHMI;

. npo8ooums BBIUNCIEHUS OOBEMHBIX OTHOIIEHWH T'a30B B XUMHYECKHUX PEAKLHMAX; pacdEThl Tem-

noBoro 3¢ dekra peakyu, Macchl pacTBOPEHHOTO BEIECTBA, COJEPIKALICTOCS B ONpeNeIEHHON
Macce pacTBopa ¢ M3BECTHON MacCOBOH JTOJIEH; pacuéThl MAacChl BEIIECTBa WM 00BEMA ra3oB 10
M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WM 00bEMY OJTHOTO M3 YHAaCTBYIOIIUX B PEaKlUU Be-
IIECTB.

3aoanus ¢ kpamxum omeemom HOGbIUEHHO020 YPOeHa crodicHocmu B Bapuantax KM EI'D 2025 rona
OymyT mpencTaBieHbl ol HoMepamu: 68, 14, 15, 22-24. B otiaudane oT 3a1anuii 0a30BOT0 YPOBHS CIOXHOCTH
9TH 33JIlaHUSI OPUCHTUPOBAHBI HA MIPOBEPKY Psijia BaXKHBIX MPEAMETHBIX M O0IICYYeOHBIX YMEHUH, K YHCITY KO-
TOPBIX OTHOCUTCSA YMEHHE Gbl0enAmb XapaKTepHbIe PU3HAKU MOHATHS, 6bI46/12Mb €0 B3aUMOCBA3H C IPYTUMHU
MOHSATHSIMH, & TaKXKE UCHOIb308AMb ITO TIOHIATHE Il OOBSICHEHUS OTACIBHBIX (PAKTOB U SIBJICHUH. DTO Mpemdy-
CMaTpHBaeT MPEXIE BCEro MPOYHBIE TEOPETHYECKUE 3HAHMS, a TAaKKe aHalIu3 OOJbIIero oO0béMa CBeACHUM
0 XMMHUYECKHUX DJIEMEHTaX, O T€X WU UHBIX 3aKOHOMEPHOCTSX, CYIIHOCTH M3YYCHHBIX THUIIOB PEaKUUid U T.II.
B mporiecce Takoro aHanu3a BBIBISIOTCS Pa3IMYHBIE B3aMMOCBSI3H MEXKAY TEMH 3JIEMEHTaMU COJEpIKaHus, KO-
TOpBIE YKa3aHbI B YCIOBUM 3aaHus. B comepkaHnyu Takux 3aaHUil OTBET B TOTOBOM BUE HE CPOpPMYITHPOBaH,
€ro Hy»XHO YCTAaHOBHUTbH B XOJi€ BBIIMOJIHEHUS 33JaHUS U 3alKCaTh B BUJAE ONpeAeaEHHON MOCie0BaTeIbHOCTH
4eThIPEX U(P B CTPOrOM COOTBETCTBUU C TEMU TPEANMCAHUIMEU, KOTOPHIC JaHbI B MHCTPYKIIUY.

Yacte 2. 3adanus ¢ pazeépHymvim OmMeemoM 6blCOKO20 YPOBHA ClodcHocmuy (MX HOPSIKOBBIE HOME-
pa 29-34). OTnmunrtenbHass 0COOCHHOCTD 3THUX 33aJJaHUI COCTOHUT B TOM, YTO KaXKJ0€ M3 HUX MPOBEPSET yCBOe-
HUE HECKOJBKUX (IBYX MIIM OOJIee) DIIEMEHTOB COJEPIKaHUs M3 Pa3IMYHBIX pa3felioB Kypca xumuu. [loatomy
WX BBITIOJHEHHE TpeOyeT OoJiee CIOXKHBIX YMEHUH, TAKUX KaK: 00bsACHAMb OO0YCIOBICHHOCTh CBOMCTB M IIPH-
MEHEHHMsI BEUIECTB X COCTAaBOM M CTPOSHHEM; XapaKTep B3aMMHOTO BIUSHHUS aTOMOB B MOJIEKYyJIaX OpraHUYe-
CKHX COCJUHEHHH; B3aMMOCBS3b HEOPTaHWYECKHX W OPTaHMYECKUX BEIIECTB; CYIIHOCTh M 3aKOHOMEPHOCTH
MIPOTEKAHUS PEAKIi NW3YYEHHBIX THUIIOB; 1P0800Ums KOMOMHUPOBAHHBIE PACUETHI IO XUMUYECKHM ypaBHEHH-
SIM U Ha YCTaHOBJICHHE MOJIEKYJIIPHON B CTPYKTYpHOU (hOpMYIIBI BelIeCTBA.

Kpowme Toro, BBITTOMTHEHNE 3THX 3aJaHUAN MPEAyCMATPUBAET CAMOCTOSATENbHOE (OPMYITUPOBAHUE OTBE-
Ta, KOTOPBIN JOJDKEH OBITh JTOTHYECKH TOCTPOEH, COJePkKaTh HEOOXOAUMBIE BHIBOJBI M 3aKIIFOUCHHS, apTyMeEH-
THI B TIOJTb3y BBIIBUHYTHIX TOJOXKEHUN U T.IL. J[JIs1 ’TOT0 HEOOXOIMMO YMETh: 8bINOIHAMb T€ WIN WHBIE JIEHUCT-
BUS B OIPENENEHHON IOCIENOBATENBHOCTH;, YCMAHABIUBAMb TIPUINHHO-CIEICTBEHHBIE CBSI3U MEXIY Pa3iInd-
HBIMH DJIEMEHTaMH 3HaHUH.

B mocobun mpeacTaBieHs! CIeayomne pa3HOBUIHOCTH 3aJaHHH C pa3BEPHYTHIM OTBETOM:

. 3a/laHus, MTPOBEPSIONINE 3HAHWE DIIEMEHTOB COIECPKAHHSA: «OKHCIUTEITFHO-BOCCTAHOBUTEIHHBIC
peaknum», «peaknuu HoHHOro obomeHay (Ne 29-30); 3amanms mox HoMmepamu 29 u 30 mmeroT
€MHBIA KOHTEKCT YCJIOBHS, 4TO 0OecrednBaeT BO3MOKHOCTh Oosiee 0OBEKTHBHON MPOBEPKH Ha
yriy0aEHHOM ypoBHE CHOPMUPOBAHHOCTH YMEHHS MCITOIF30BaTh 3HAHUS O CBOMCTBAxX 3aJaHHBIX
BEIIECTB JUIsI PACKPBITHS CYIIHOCTH W MEXaHW3Ma MPOTEKaHUs peakiuil MEeXIy dTHMH BEIIeCT-
BaMU;

. 3aJIaHusl, IPOBEPSIOIINE yCBOSHNE 3HAHUN O B3aMMOCBSI3H BEIIIECTB PA3IMYHBIX KIIACCOB BEIIECTB
Ha IIpUMepax MpeBpaLIeHNd HEOPTaHUIECKUX U oprannydeckux BemiecTs (Ne 31-32);

. pacuéTHble 3a/1a4 Ha yCTAHOBJIEHHE MOJIEKYJIIPHON M CTPYKTYpPHOU (OPMYJIIBI BEUIECTBA, a TaK-
YK€ OMMCAHNE €r0 XUMUYECKUX CBOWCTB Ha IMPUMEPE OJTHOTO U3 YPABHEHUH XUMUYIECKON peaKkInu
(Ne 33);

. pacuéTHble 33/1a4l Ha YCTaHOBJIEHHE: MacChl (00bEMa, KOMMYeCTBa BEIIECTBA), IPOAYKTOB pPeaK-
LMY, €CITU OJTHO M3 BEIECTB JaHO B M30BITKE (MMEEeT MPUMECH), JaHO B BHJIE PACTBOPA C ONpee-



NEHHOW MaccOBOHM IoJIed pacTBOPEHHOTO BEIIECTBA, MAacCOBOM WM OOBEMHOW JOIM BBIXOJA
MPOAYKTa peaknuii OT TEOPEeTHIECKH BO3MOXKHOTO; MAacCOBOM ONM (Macchl) XMMHYECKOTO CO-
ennHeHUs B cmecu (Ne 34).

PexomMeHIanuu NpU MOATOTOBKE K IK3aMeHY

[Ipr moATrOTOBKE K 3K3aMEHy CIeQyeT CIIaHHpOBaTh BpeMs. OOBIYHO HAYMHAIOT TOTOBUTHCS K EI'D
B 11 kmacce. [lo ax3amena octaercs (aktmaecku 8 mecseB. Maio! [loaTomy kpaiiHe HEOOXOAMMA CHCTEMATH-
JecKasi TPEHUPOBKA B BEITIONHEHUH 3aJJaHUN M CHCTEMATHUECKOE MTOBTOPEHHUE TEOPETUIECKOTO MaTepraia 6e3
MIPOITYCKOB Ha KAHUKYJIBI M TIPOYNE JIMIHBIC J1eTIa.

Ilepen HawamoM BBIMTOTHEHHS KaXXI0TO OTIEIHHOTO 3aJaHUs HEOOXOANMO BBISICHHTH, YCBOCHHE KaKOTO
y4e0HOro MaTepHualia ImpoBepseTcs JaHHBIM 3amaHueM. Jlamee MOBTOPUTH TEOPHIO MO BCEM MMEIOIIUMCS y4eo-
HBIM TTOCOOWSIM, CPaBHHUTh WX, CHENAaTh KPATKUN OMOPHBIA KOHCIEKT, a MPH HEOOXOAMMOCTH 3ay4YUTh OTIEITb-
HBIE aCTEeKTHI TeMbl. Takke HeoOX0MUMO 0OpaTHTh BHUMAHHUE HA 0COOEHHOCMU (OPMYIUPOBKU YC08UA 3aTa-
HUS U TIIATEJIBHO €ro MpOaHAIU3UPOBaTh: HAUTH KIIIOYEBBIC CJIOBA, YSACHUTH, HA KaKHE BOMPOCHI HYXKHO OyaeT
OTBETUTH, U KAKOM TEOPETUUECKUM MAaTepUal IOCIYKUT OCHOBOH JIJIsL OTBETOB HA 3TU BONPOCHI.

IToMOIIIHUKOM B 3TOM CiIy4ae MOXET CTaTh 0000mEHHbIN miaH Bapuanta KM EI'D 2025 roxa, koro-
peiii B kKadectBe [Ipunoskenus BximouéH B cnennpukannio. O600MEHHBIN MIIaH — 3TO MOJENb BapHaHTa 3K3a-
MEHAIMOHHOH paboThl. B HEM mpHBEeNEH KOHKPETHBIN TEpPEUCHb MPOBEPSICMBIX 3JEMEHTOB CONEPKAHUS JUIS
KaXJIOTO OTJCIBHOTO 3a/IaHUsI, UMEIOIIET0 CBOM MOPSIKOBEIN HOMEp B BapHaHTE.

Ocoboe BHUMaHUE clieAyeT OOpaTUTh Ha 3a/IaHUs, KOTOPHIC IPOBEPSIOT YCBOCHHUE 3HAHUW O TCHETHYE-
CKOI1 CBSI3M HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KiIaccoB (B BapuaHTax 3amanus Ne31). [Ipu Beimonnenuu Ta-
KHX 33J[aHuii TpeOyeTCsl HAMCaTh YPaBHEHUS YEThIPEX Peakiuii, KOTOPbIE OTPAXKAIOT CYTh OMMUCAHHBIX B YCIIO-
BHH TIPOIIECCOB. DT 3a/IaHUS TIOTYyIMIIN HA3BaHUE CBOCOOPA3HOTO «MBICIEHHOTO YKCIIEPUMEHTA, IS IIPOBE-
JICHUS» KOTOPOr0 HEOOXOAMMO IMPUMEHHUTH 3HAHWS HE TOJIBKO O KAUYECTBEHHBIX BHEIIHMX XapaKTEPUCTHKAX
BEIIECTB: I[BET, arpEraTHOE COCTOSIHKE, 3aMaX, PACTBOPUMOCTh H T.J., HO U O XapaKTEPHBIX (OOIUX) U CICIH-
(UYeCKUX XUMHYECKUX CBOWMCTBAX yKa3aHHBIX BEIIECTB, 00 YCJIOBUSAX MPOTCKAHHUS PEAKIMH MEKIY HHMU,
a TaKKe MPUMEHUTh YMEHHUSI COCTABIIATH (POPMYJIbI BEIIECTB U YPABHCHUS XUMUYCCKUX PEAKIIHIA.

3amanue Ne 32 OopHEHTUPOBAHO HA MPOBEPKY 3HAHUN O T€HETUYECKOM CBS3M OPTaHMYECKHUX BEIIECCTB
Pa3IUYHBIX KJIAaccoB. [Ipu BHIMOTHEHUHU 3TOTO 3aaHUS HEOOXOAMMO MPABHIBHO 3aMUCHIBATH CTPYKTYpPHEIE
(hopMyJIBI OPraHUYECKUX BEIIEeCTB. MOXKHO UCIOJIB30BATh CTPYKTYPHBIC (POPMYJIbI PA3HOTO BHJA, BaXKHO, UTO-
OBl OHM OJHO3HAYHO OTPAXKAIU TMOPAIOK CBA3M aTOMOB, a TAaKKE B3aHMHOE PACIIONIOXKEHHE 3aMECTUTENCH
1 (PYHKIIMOHAJIbHBIX TPYIII B MOJICKYJIC OPraHUYECKOTO BEIIECTRA.

ITon Homepamu 33 u 34 B BapuaHTax NpeAcTaBlieHbl pacuéTHbie 3anaun. [Ipu odopmiieHnn pazBEépHy-
THIX OTBETOB Ha ATH 3[aHUSI HEOOXOJAMMO YKa3bIBaTh BCE MPOBEAEHHBIC BBIYMCICHUS U PA3MEPHOCTH IOJTyYCH-
HBIX BEJTUYHH.

BaxxHO Takxe 3HATh, KaK OYIET OYEeHUBAMbBCS BbINOIHEHUE OMOCNIbHbIX 3A0AHUL U IK3AMEHAYUOHHOU
pabomuwl 8 yenom.

[IpaBuibHOE BBHIMOHEHUE KaXIOTO M3 3amaHuil 1-5, 9—13, 16-21, 25-28 onenuBaercs 1 6amiom. 3a-
JTAaHME CUMTACTCS BBITOJHEHHBIM BEPHO, €CJIM OTBET 3alKCaH B TOH (opme, KOTopas yKka3aHa B HHCTPYKIIUH IO
BBIIOJIHCHUIO 33aIaHUs, U IOJHOCTHIO COBIIaJacT C STAJIOHOM OTBeTa. B oTBerax Ha 3amanms 1, 3, 4, 11, 12, 13,
18 mopsiA0K 3amyMcu CUMBOJIOB 3HaUeHUs He uMeeT. [IpaBUiibHOE BBITIOJIHEHUE KaXA0ro U3 3ajaHuid 6, 7, 8, 14,
15, 22, 23, 24 ouennBaercs 2 OaymiaMu. 3a/laHue CUUTAETCS BBHIMOJHEHHBIM BEPHO, €CIIM OTBET 3aIlMCaH B TOW
dbopme, KoTOpasi ykazaHa B MHCTPYKITHH IO BEITIOJHEHUIO 3aJJaHUs, W TIOJTHOCTHIO COBITAJIAET C TAJIOHOM OTBE-
Ta: KaXIbId CHMBOJI B OTBETE CTOUT HAa CBOEM MECTE, JIMIITHAE CHMBOJIBI B OTBETE OTCYTCTBYIOT. BEICTaBIsICTCS
1 6amm, ecnu Ha OO0 OJHOM MO3WIMK OTBETA 3allMCaH HE TOT CHMBOJ, KOTOPHII MPECTaBIIeH B 3TAaJOHE OT-
BeTa. Bo Bcex apyrux cimydasx eicTaBisgercst 0 OamtoB. Ecim kommdecTBo CHMBOJIOB B OTBeTE OoJbIiie Tpedye-
MoOro, BbIcTaBisieTcst 0 0aioB BHE 3aBHCHMOCTH OT TOTO, OBUIH JIH YKa3aHBI BCE HEOOXOINUMBIE CHMBOJIBL.

3amanus yactu 2 (¢ pa3BEPHYTHIM OTBETOM) MPEAyCMATPHUBAIOT MMPOBEPKY OT TPEX MI0 MATH DIIEMEHTOB
orBeTa. Hanmmume Kakaoro sjieMeHTa OTBEeTa OIeHWBaeTcs 1 GaisioM, MO3TOMY MaKCHMalbHAs OlEHKa BEPHO
BBITIOJTHEHHOTO 3a/IaHUS COCTABIAET OT 3 0 5 0aJIOB B 3aBUCHMOCTH OT CTENIEHH CIIOXHOCTH 33/IaHUs: 3aJaHHS
29 u 30 — mo 2 6amna; 31 — 4 6amna; 32 — 5 6amnos; 33 — 3 6amna; 34 — 4 6amra. [IpoBepka 3amanuii gactu 2
OCYIIIECTBIISIETCS HA OCHOBE ITO3JIEMEHTHOTO aHAIM3a OTBETA BHITYCKHUKA.

3amganust ¢ pa3BEPHYTHIM OTBETOM MOTYT OBITH BEITIOJHEHBI BBITYCKHUKAMU PAa3IMYHBIMU CIIOCOOAMH.



VYcnenrHoe BHITIONHEHNE K3aMECHAIIMOHHON pabOTHI B HEMAJION CTETICHH 3aBUCHUT OT HPABUILHOZO PAC-
npeoeneHust pemeni, 0meooUM020 Ha eé binoaHeHue. B poriecce MOATOTOBKYU K dK3aMeHy HEOOXOIUMO YIH-
THIBaTh CICAYIONINE PEKOMEHIAIINHN: ISl KQXKIOTO BBITOTHEHHUSI 33/IaHUsT 0230BOTO YPOBHS CIIOKHOCTH YacTH |
OTBOJUTCS HE OoJiee 2 MUHYT, TSI K&KIOTO 3aIaHUS TTOBBIIEHHOTO YPOBHS CIOXHOCTH YacTu 1 — 5-9 MunHyT,
JUTST KaXKA0TO 3a/IaHusI 9acTh 2 — 10 15 MuHyT.

OO6pammaeM BHUMaHHE HA TO, YTO 00IIAast MPOAODKUTEILHOCT BBHITTOJIHEHHS YK3aMEHAITMOHHON paOoThI
B 2025 romy cocraBur 3,5 gaca (210 MuHyT).

OueHb BaXXHO 3alOJHATH OJIAaHK OTBETOB pa3bopumBo!

JanHoe mocoOue aapecoBaHO CTapIISKIACCHUKAM U BBITYCKHUKAM CPEIHEH IIKOJBI B TPOIECCE CaMO-
MOATOTOBKH K 3K3aMeHy. [1o pe3ynbprataM BBIMOTHEHUS 33JaHU UMEETCS BO3MOXKHOCTh OIICHUTH CBOU 3HAHMSI,
yOeIuThCS B TOM, KaKOM MaTepuall yCBOCH MPOYHO, a KaKoW TpeOyeT eI OMOJIHUTEIILHOTO OBTOpeHus. Tem
CaMbIM MOHO CBOCBPEMEHHO CKOPPEKTUPOBATH CBOM IUIAH MOATOTOBKU K SK3aMEHY. Y YHTENh MOXKET HUCIIONb-
30BaTh MaTepHal MOCOOMs B PA3HBIX IEIIAX: /IS MOHUTOPUHIA M OOBEKTUBHOW OLIEHKU YUSOHBIX JTOCTHIKSHHIMA
KQXKI0T0 OT/ACIbHOrO YUCHHUKA, JUIsl 3aKPEIUICHHUS, CUCTEMATH3allii U 0000IEHUS N3YYCHHOTO MaTepyaa, Jis
WHIUBUyIbHON pabOThI C YYCHUKAMH.

Kenaem ycnexoe 6 pabome!
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YACTb 1

3AJAHUSA A TEMATUYECKOI'O KOHTPOJIA

1.1. TEOPETUYECKHUE OCHOBbI XUMHUUN

B cTpykType manHOTO 6JI0Ka BHIJIENAIOT YETHIPE COAEPKATeIbHbIC JIMHUU:

. CoBpeMeHHBIE TTPEICTABICHUS O CTPOCHUN aTOMa.

. IIepuonnuecknii 3akoH u [lepuonnueckas cucreMa xumudeckux anemenTos .M. Menneneesa.
. XuMHu4ecKas CBA3b M CTPOCHHE BEIIECTRA.

. XuMu4eckasi peakius.

Js KaxI0M U3 3TUX JIMHUM yYKa3aHbl IPOBEPsEMbIE DJIEMEHTHI COAEPIKaHUS.

IIpoBepsieMble 1eMeHTHI COAEPKAHUS

YpoBeHb CJ10:KHOCTH

3aJaHusA, IPOBEPHAIOLIECTO

YCBOCHHE 3JIEMEHTA

coiep:KaHuA
CoBpeMeHHbIe NPeICTABJIECHHUS 0 CTPOEHUH aToMa
CrpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB IIEPBBIX YETHIPEX
NIEPUOAOB: S-, p- U d-3TIEMEHTHI. DJIEKTpOHHas KoHpUrypauus aroma. OCHOBHOE b

nu BOSGY)KZ[CHHOG COCTOAHHEC aTOMOB

Hepuoanuecknii 3axon u Ilepuogudeckas cucrema xumuyeckunx iemenTos /.. MenaesneeBa

3aKOHOM€pHOCTI/I M3MCHCHHUS CBOMCTB XUMHUYECKHUX YJIEMCHTOB H MX COCOUHECHUI

0 MTEPHOZaM | TpyIraM b

XuMnueckasi CBf3b H CTPOCHHUE BELIECTBA
OneKTpooTpHULaTeENbHOCTh. CTENEHb OKUCIEHUS U BAIEHTHOCTh XUMHUYECKHX b1
3JIEMEHTOB ,
KoBaneHTHas XuMu4ueckasi cBsi3b, €€ Pa3HOBUIHOCTH U MEXaHU3MBbI OOpa30BaHUsL.
XapaKTepuCTUKH KOBAJIEHTHOH CBSI3U (MTOJISIPHOCTH M SHEPTHS CBsI3M). MoHHas b
cBA3b. Metaiuueckas cBsi3b. BogopoHas CBA3b.
BelecTBa MONEKYIISIPHOTO U HEMOJIEKYISIPHOTO CTPOCHHUS. TUI KPUCTAIIIMYECKON 5
peIeTKy. 3aBUCUMOCTb CBOWCTB BEIIECTB OT UX COCTaBa U CTPOCHMS.

XumMuueckasi peakuust

Knaccudpukanus XuMHUECKUX PeaklUil B HEOPTaHHYECKOW U OpraHn4IecKon 5
XUMHH.
CKOpOCTh peakiyH, € 3aBUCHMOCTD OT Pa3IMYHbIX (PaKTOPOB. b
OO6parumble 1 HeoOpaTUMbIE XMMUYECKHE peakii. XUMHUIECKOe PaBHOBECHE. I
CMeleHre XMMHUYECKOT0 paBHOBECHS IO ACHCTBUEM Pa3INYHbIX (aKTOPOB.
DNEKTPONNTHYECKAs JUCCOLUALNS AIEKTPOIUTOB B BOAHBIX pacTBopax. CHIbHBIE 5
U cra0ble 3JIEKTPOIUTHI.
Peaxiinu norHoro ooOmeHa. b
I'maponus conei. Cpena BOAHBIX pacCTBOPOB: KUCHasA, HEUTpaibHas, IEIOYHas. II
Peakmuu okucIuTENEHO-BOCCTAaHOBUTEIbHBIE. KOppo3ust MeTansioB 1 crocoObl 0B
3aIlUTHI OT HEE. ’
DIEKTPONIN3 paclIaBOB U PacTBOPOB COJIEH, LIEI0UEH, KHCIIOT. IT
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Coepwuenubte npe()cmaeﬂenuﬂ 0 cmpoeruu amoma

1. AToM — sreKkTpoHeHTpaIbHas JUHAMUYECKasi CUCTeMa, COCTOSINAs U3 IMOJIOKUTEIFHOTO SIIpa, CoIep-
JKaIlero MPOTOHBI M HEHTPOHBI, M JBMXKYIIMXCS B €0 I0JI€ OTPUIATEIBHO 3apsDKEHHBIX 3JEKTPOHOB. ATOMBI
SIBIISIIOTCS. HOCHUTEISIMH XMMHYECKAX CBOMCTB 3JIEMEHTOB. ATOMBI OONBIIMHCTBA 3JEMEHTOB CTaOWIBHBI
Y CYIIECTBYIOT CKOJIb yromHo moiro. OmHako, M3BECTHBI M HECTAOMIIBHBIE aTOMBI, KOTOpPBIE IMPEBPAIIalOTCA
B aTOMBbI JPYTUX XUMHYECKUX 3JCMEHTOB B pE3yJbTaTe peakiuil pajHMoaKTUBHOTO pacraja, MPUBOMSIINX
K U3MEHEHHIO COCTaBa aroMa.

2. ATOM COCTOHT U3 9IE€MEHTAPHBIX YACTHIL: MEKTPOHOB &, MPOTOHOB p' U HEATPOHOB 71’

3apsa ogHOTO POTOHA paBeH +1. Unciio mpoTOHOB Z B sipe PaBHO MOPSIKOBOMY HOMEPY dJIEMEHTA
B [lepuonuueckoit cucreme xumuueckux siaemeHToB JI. . Menneneea. Yucino nNpoTOHOB Ha3bIBAIOT 3apsi-
oom s0pa.

Yucno 3NMeKTPOHOB PaBHO YHCITY MPOTOHOB, a 3aps]l OJHOTO IEKTPOHA paBeH —1.

Uucno neiitporoB N B siape onpenensioT mo ¢opmyne N = A — Z, tae A — 3T0 mMaccogoe 4ucio atoma.
HelitpoH He umeer 3apsja.

3. XuMHUYECKUH 3JIEMEHT — 3TO COBOKYITHOCTb aTOMOB C OJJMHAKOBBIM 3apsiIOM spa.

4. CocTaBHBIC YaCTH aToMa:

Yacruua 3apsan YcnoBHas enuHuI A Macca Macca

(Kur) 3JIEMEHTaPHOI0 3apsiAa (r) (a.e.M.)
DnexTpoH (&, WK €, 1K e) 1,610 -1 9,1-10* 0,0005486
IpotoH p (p*) 1,610 +1 1,6726-10 1,007277
Heiitpon n (n°) 0 0 1,6749-10% 1,009665

5. M3oTombl — aroMbl OJHOTO XUMHUYECKOTO 3JIEMEHTA C OJIMHAKOBBIM UYHKCJIOM IMPOTOHOB, HO pPa3HbIM
YHUCIIOM HEHTPOHOB, TO €CTh C Pa3HBIM MacCOBBIM YHCIIOM A.

Hanpumep, n30Toms! Bogopona: npotuit | H, peiirepnii ° H (D), tpurnii * H (T).

6. Hamu 3HaHMS O CTPOSHUS aTOMOB OCHOBBIBAIOTCS Ha HAIENKHBIX DKCIICPUMEHTAIBHBIX JTaHHBIX 00
aTOMHBIX criekTpax. OMBIT MOKa3bIBACT, YTO AJIEKTPOHBI B aTOMax OONaNaloT CTPOTO ONPEIACIEHHBIMU 3HAYC-
HusAMH dHepruu. OTcroga BO3HUKIIO MPEICTABICHUE O TOM, YTO B aTOME CYIIECTBYIOT ONpEAeNEHHbIE YPOBHU
SHEPTHH AIIEKTPOHOB (IHEPTeTUIECKUE YPOBHN).

7. CBOMCTBA XUMUYECKHUX DIEMEHTOB 3aBUCST OT ANIEKTPOHHOU CTPYKTYPHI aTOMOB, OT SHEPTEeTUYECKOTO
COCTOSIHUS DIEKTPOHOB.

OCc00EHHOCTD DIIEKTPOHA — IBOUCTBEHHOCTD €r0 MPUPOIBL. IINEKTPOH OJHOBPEMEHHO MPOSIBISIET CBO-
CTBA YACTHIIBI ¥ BOJIHBI.

AToMHast opOUTaIL — 3TO 001aCTh BOKPYT sAIpa, B KOTOPOH HanOoJiee BEPOATHO MPEOBIBAHKE DIEKTPOHA.

8. CocrostHHE JIEKTPOHA B aTOME M €T0 SHEPTUS OIMUCHIBAIOTCS Y€THIPHMS KBAHTOBBIMH YHCIaMH.

[maBHOE KBaHTOBOE YHICIIO A OMHCHIBAET BO3MOXKHBIE SHEPTETHUECKHE COCTOSHUS DIIEKTPOHA B aTOME.
Uwuciio n xapakTepu3yeT CpeHee PACCTOSHHUE ICKTPOHA OT SiApa, OMPEAeIsaeT YHEPTeTHISCKU YPOBCHD JJICK-
TpPOHA B aToMe. [ TaBHOE KBAaHTOBOE YMCJIO A JJIs aTOMa PaBHO HOMEPY MEPHOa U MOXKET IPUHUMATh 3HAYCHHUS
ENBIX YHCeT.

n=1,2,345, ...
[NoOouHoe kBaHTOBOE HHCIO ¢ (OpOUTANILHOE, a3MMYTAJbHOE) OIPENEISICT JHEPrUi0 3JIEKTPOHA
Ha TOAYyPOBHE, a TakXke (POpPMY IEKTPOHHOH OpOUTAIIH, TO €CTh XapaKTePU3yeT SHEPIeTUICCKUHN MTOAYPOBEHb.
[ToOouHOE KBaHTOBOE YHUCIIO £ MOXKET MpUHUMATh 3HaueHus (n— 1). 3nauenus £ = 0, 1, 2, 3 cooTBeT-
CTBYIOT PHEPTE€THYECKIM ITOypOBHSIM S, P, d, f.
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JHepreTnyeckre ypoBHU U NOIYPOBHH

/ O0o3Ha4yeHne Yuci10 mogypoBHei
n
MOJYPOBHSI Ha YPOBHe

1.

0 Is 1
(1-bIit SHEpPrEeTHYECKHUI YPOBEHB)
2. 0 2s 5
(2-0i1 SHEpreTHYECKU YPOBEHB) 2p
3. 0 3s
(3-mif sHEpreTHYEeCKUil YPOBEHB) 1 3p 3

2 3d
4. 0 4s
(4-bIit P5HEpPTrEeTHYECKUI YPOBEHD) 1 4p 4

2 4d

3 4f

s-opouTans uMeeT Gpopmy chepsl (1mapa)

p-opOuTane nmeeT GopMy raHTeNn

d-obutans u f-opburane UMeIOT OoJiee CIOKHYIO POpMY

Maenumnoe keanmogoe

Yyucio My

omnpenenser

OpHUCHTALIUIO

QJICKTPOHHBIX Op6HTaJICI>'I

B MIPOCTPAHCTBE. MarHUTHOE KBAaHTOBOE YHCIIO M1, MOXKET MPUHUMATE OT —¢ 4epe3 0 mo +£

Cnunosoe K6anmogoe Yucio mg — XapaKTepusyeT COOCTBEHHOE BpaI€HUEC 3JICKTPOHA BOKPYT CBOCH OCH.
Ka)KZ[LIﬁ QJICKTPOH MOKET COBCPIIATHL TAKOC BpAIICHUC B OAHOM U3 ABYX HNPOTHBOIIOJIOKHBIX HaHpaBJ'ICHHfI.

CrnmHOBOE KBAaHTOBOE YHCIIO M1y MOXKET IPHHUMATH TOJIBKO JBa 3HAYCHS: my = —1/2 v +1/2. Criuabl 0003Ha-

YaloT CTpEIKaMHu 1.

Op6I/ITaJ'H> — 3TO 00JIaCTh MMpOCTPAHCTBA, B KOTOpOfI HaXOAUTCA JJICKTPOH C OHpe,Z[eHéHHLIMPI 3Ha4YCHU -

MU K8AHMOBBIX Hucel, KOTOPbIe OMPENeNsIioT ee paMep, (GopMy U OpHEHTAIMIO B MPOCTPAHCTBE. ATOMHYIO

opburtans (AO) rpaduyecku H300paKaroT KBAHTOBBIMU WIIH 3JICKTPOHHBIMU SUCHKaMU.

Yuc10 aTOMHBIX OpOUTAJIel HA MOAYPOBHE
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3arnoHeHUEe AIIEKTPOHAMH YHEPTETHUECKUX YPOBHEH MOTYMHEHO HECKOJIBKUM MPaBHIIaM.

1) Hpunuun Ilaynau. B atome HE MOXXET OBITH ABYX SJIEKTPOHOB, Y KOTOPBIX 3HAYEHHS BCEX YETHIPEX
KBaHTOBBIX YHCEN OBUTH OBl OJMHAKOBBIMU. 1O €CTh 8 00HOU opbOumanu modicem Obimv He bonee 08YX INeKmpo-
HO8 C  NPOMUBONONONCHbIMU  ChuHamu. JIBa  DIEKTpoHa, HAXOAAIIWECs  Ha OMHOW  opOuTanm
W XapaKTePU3YIOIIUECs TIPOTHBOIIOIOKHO HAMIPABICHHBIMI CITHHAMU, HA3BIBAIOTCS CHAPEHHbIMU.

B n=2[n|t] || Nan=2[nfr][r]1]

S p S p
MaxkcuMansHOE YHCIIO AIEKTPOHOB Ha N-OM 3HEPTeTHYECKOM OTpeenseTcs GopMyaou:
N=2n’
MaxkcnMaJIbHOE YHCJIO 31eKTPOHOB HA SHEPreTHYeCKUX YPOBHSIX U MOXYPOBHSIX
MaxkcumaiabHoe | MakcumMasibHOe
. Yucio
DHepreTuyecKkuii ., 4HCII0 4HCII0
/| llonypoBenn m, opouTaJsei
YPOBeHb (1) 3JIEKTPOHOB 3JIEKTPOHOB
HA MOAYPOBHE
HA NOYpPOBHe 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 4 -1,0,+1 3 6
4 P - 32
2 4d -2,-1,0+1,+2 5 10
3 4f -3,-2,-1,0+1,+2, +3 7 14

2) llpaBuiao XyHaa. YCTOWYHMBOMY COCTOSHHUIO aTOMa COOTBETCTBYET TAaKOE pacHpeiiesieHHe 3JIeKTpo-
HOB B Ipefieiax MoAYPOBHA, IPU KOTOPOM a0COTIOTHOE 3HAUY€HHE CyMMapHOTO CITMHAa MakcuMaibHO. OHO ompe-
JIeNIseT MOPSAJOK 3alOIHEHUs JIEKTPOHAMHU OpOHTaiell, MMEIOINX OAMHAKOBYIO SHEPTHIO: 6 npedenax 00H020
He3a8epuenHo20 NOOYPOBHS CYMMAPHBIIL CRUH DNEeKMPOHO8 OONHCEH OblMb MAKCUMAIbHBIM, T.€. TIPU OIHOM 3Ha-
YeHUH £ SIEKTPOHBI 3aHUMAIOT MaKCUMAJIbHOE YHCIIO OpOHTaIIeH.

Bon=2[n 1] |] Nan=2[nf1]

T
s p § p

| 1]

5d

af
6s 3) Ilpuauun HamMeHblIeld 3Heprum. Omnpenenser

u\l:"ﬁ:l OUepEMHOCTh 3alOJIHCHUS aTOMHBIX OpOHTaNel, UMEIOIIHX
4d .
pa3lIMuHbIC JHEPTUU: Haubosee YCMOUYUBOMY COCMOSHUIO

58 INEKMPOHA 8 AMoMe omeeuaen MUHUMANbHAS IHEPIUs.

4p s WimiocTpauuy 3TOT0 MPUHLMUIIA MOXKET CIY>KUTh
kl:l:3|§|:|:| auarpamMma pacrpeaeseHus 3JIEKTPOHOB B aTOME 110 YHEPTHH.
4) IlpaBuao KuaeukoBckoro. Kaowcowiii 31eKmpou

cmpemumcs 34aHAmsb 0p6umaﬂb C HAUMEHbUWUM 3HAYEHUEM

dueprud, yei. efl.

oHepuu.
ONEKTpOHBl  3alOJHSIOT YPOBHM U NOAYPOBHHU
B Mopsiake yBenwdeHus cymmbl (n + £). Ilpu paBHBIX 3Haue-

HUAX (n + £) MEepBBIM 3aMONHSIECTCS MOAYPOBEHb C MEHBIINM

3HAYCHHUEM 7.
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Ha ocHOBannm >THX IIpaBUJI HE CJIIOKHO ITOJTHOCTBIO ONPEACINTD IMMOCICA0BATCIIbHOCTD, B KOTOpOﬁ Ipo-
HUCXOOUT 3aII0JIHCHHUEC SHCPICTUUCCKUX HO,Z[ypOBHeﬁZ

1s<2s<2p<3s<3p<3d<4s=3d<4p<5s=4d <S5p<6s=5d=4f<6p
Dnexmponunvie Kongpueypayuy aToMOB IMOKA3bIBAIOT paclipeelieHue MIEKTPOHOB 110 YPOBHSIM, MOAYPOB-
HSM U OpOUTAIISIM.

[Tpu sHEepreTHyecKOM BO3ACHCTBHU aTOM IOy4aeT JONOJHUTENbHYIO SHepruto (Bo3Oyxxmaercs). [lpu
3TOM BaJICHTHBIE DJICKTPOHBI MOTYT IEPEXOJUTh Ha ONM3Kue cBOOOAHbBIE OpOUTAIH.

11 2~ 2~ 1 11 2~ 1, 2
sB Is72s"2p sB Is72s'2p
OCHOBHOE COCTOSIHHE B030YKIEHHOE COCTOSIHUE

B ocHOoBHOM cocTosHMM aroMm Oopa Ha BHEITHEM YPOBHE COMAEPKUT OAWH HECHApEeHHBIH 3JIEKTPOH
U OZIHYy Hapy 3JIEKTPOHOB, a B BO30YXIEHHOM — TP HECIIAPEHHBIX JIEKTPOHA HAa BHEIIHEM ypPOBHE.

12 12
oC 1s5°25°2p° oC 1s°2s'2p’
OCHOBHO€ COCTOAHUEC BO36Y)KILéHHOC COCTOsIHHEC

B ocHOBHOM cOCTOSIHUU aToM yIiiepoAa Ha BHEIIHEM YPOBHE COIEPIKHUT JIBa HECIIAPEHHBIX AJIEKTPOHA,
a B BO30y>KIEHHOM — YeThIpe.

Banenmuule 21ekmpoHbl PacTIoNararoTcsl Ha BHEIIHEM ypoBHE. UHCIIO BAJCHTHBIX JJIEKTPOHOB PaBHO
HOMEpPY TpyOIbl U ONpENesieT MaKCHUMAJbHYI0 BaJ€HTHOCTb JJIEMEHTa B KUCJIOPOOHBIX COEIUHEHUSIX.
B 00pa3oBaHMM XUMHYECKOW CBSI3M YYAaCTBYIOT HECHapEHHBIE IEKTPOHBI. [103TOMY yriiepon MOXKET MpOsBIISITH
BaneHTHOCTH Il 1 IV (ogHako, B coydae oOpa3oBaHus CBS3U MO TOHOPHO-AKIIEITOPHOMY MEXaHU3MY BO3MOXKHA
u BajeHTHOCTH I1I, kak B momekyne CO).

BaneuntHsie OJICKTPOHLI B aTOME CEPBI pacCiiojIarartoTcsa Ha TPETbEM SHCPICTUUCCKOM YPOBHE.

s L]
n=3 Mot e 3d

Tl 3p

3s

B ocHOBHOM cocToSHMM Ha 3p-TTOJYPOBHE HAXOMUTCS 2 HECIIAPEHHBIX EKTPOHA. BaJeHTHOCTH cephl
pasHa II. B arome ceprl ecTh He3anonHeHHBIH 3d-10ypOBEHb U ABE NMapbl 3JIEKTPOHOB (OAHA — HA S-TIOyPOBHE
Y OfIHAa Ha p-TIOAYPOBHE), TIOATOMY aTOM CEPhl MOKET UMETh J1Ba BO30YKIIEHHBIX COCTOSHUS, KOTOPbIE BO3HUKA-
10T TIPY paclapyBaHUU Mapbl JIEKTPOHOB U IEPEXOE WX Ha CBOOOJHBIE opbuTanu. PacmapruBanue criapeHHBIX
3NEKTPOHOB TPeOyeT 3aTpaT SHEPTUH, KOTOPask KOMIIEHCUPYETCs IIPU 00pa30BaHUN XUMHUYCCKUX CBSI3EH.

1-e BO36yKIEHHOE COCTOSHUE aToMa cepbl: S* — 1s72s*2p®3s?3p*3d'  BanmentroCTH IV

s* L]
n=3 D 3d

Tl 3p

3s

2-¢ BO30YXKICHHOE COCTOSIHIE aToMa cepbl: S** — 15725*2p®3s'3p’3d” BanmentHOCTH VI

s i I I I
n=3 R 3d

K

3s
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B 3aBuCcHMOCTH OT TOTO, KakO¥ MOIYPOBEHb 3arONHIETCA DJICKTPOHAMH, BCE DIIEMEHTHI JeNSITCA
Ha YeThIpe TuMa (ceMeicTBa):

1. s-Onemenmul. 3alONHIETCA SJIEKTPOHAMH S-TIOAYPOBEHb BHELIHETO SHEPreTHYECKOTO YPOBHS.
K s-anementam otHocstcs H u He, a Taxke anemenTs! 1A u IIA rpynm. Uncino BalneHTHBIX JJIEK-
TPOHOB S-3JIEMEHTOB PaBHO HOMEPY TPYIIIBI AT BCEX DIIEMEHTOB, KPOME TeITusl.

2. p-Onemenmpvi. 3alONHAETCA SIEKTPOHAMH p-TIOAYPOBEHb BHEIIHETO 3HEPIETUYECKOTO YPOBHS.
Oto snementsl [IJA—VIIIA rpynn. Uucno BaleHTHBIX 3JIEKTPOHOB pPaBHO HOMEpY TpYyIIIHI,
3a uckmouenuem O, F.

3. d-DOnemenmul. 3aNI0NHAETCS IEKTPOHAMHU d-TIOAYPOBEHb IIPEABHEIIHEI0 YHEPreTUIECKOIO YPOB-
Hs, @ Ha BHEIIIHEM YPOBHE OCTAETCs OJWH WM JBa 3JeKTpoHa. DTH 3neMeHTsl IB—VIIIB rpynn
TaK)Xe Ha3bIBAIOTCS MEPEXOJHBIMU METAJUIAMU (MX TaK)Ke Ha3bIBaIOT MEPEXOJHBIMU 3JIEMEHTAMH ).

4.  f-Onemenmwvr. 3amomHsSETCS OIEKTPOHAMH f-TIOAYPOBEHb TPETHErO CHApYXKH  YpPOBHS,
a Ha BHEIIHEM yPOBHE OCTAIOTCS [1Ba 3JEKTPOHA. JTO JTAHTAHOUIbI U AaKTHHOUIBIL.
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Ilepuoouueckuii 3axon u Ilepuoouueckas cucmema
xumuueckux nemenmos /I.H. Menoeneesa

Hmutpuit iBanoBnu MenneneeB oTkpbul [lepronuueckuii 3akoH B 1869 rony.

CBoiicTBa XMMHYECKHX 3JIEMEHTOB H X COC}IHHeHHﬁ HAaXoJsITCHA B nepuonnqecxoifl 3aBUCHMOCTH

OT BCJIMYUHLI 3apsAia aTOMHBIX SAAEP 3JI€EMECHTOB

[lepronnueckas cucrtema — 3T0 rpadudecKoe N300pKEHHE MEPHOTNIECKOTO 3aKOHA.
XHUMHUYECKUE CBOMCTBA AJIEMEHTOB ONPENENSIOT CIeYIOIINe XapaKTePUCTUKHU:

1. 3apsin sapa atoma (Z)
2. Pagnyc aroma (r). Uem Gomblire paanyc aroMa, TeM JIeT4e aToM OTJaéT CBOM BaJICHTHBIE AIIEKTPOHEI.
3. Uwucno BaJeHTHBIX AJIEKTPOHOB.
4 Ouneprus noHu3auu (/), KOTOPyI0 HEOOXOAWMO 3aTPaTUTh ISl OTphIBa Hamboee ciabo CBs3aH-
HOTO BJIEKTPOHA OT aToMa.
X' —e=X"
5. DHeprusi cpoactBa K 3nekTpoHy (E), koTtopas BBIOEISETCS TpH MPUCOCIUHECHUU JIICKTPOHA
K aTomy.
X' +é=X
6. OnekrpooTpunareabHoCcTh (30) — CMOCOOHOCTh aToMa B MOJICKYJIe MPHUTATHBATL K cebe oOIue
aNeKTpoHbl. OTHOCUTENBHAS EKTPooTpHUIaTebHOCTh (0OD0) — BennumHa Oe3pasmepHas. Ca-
MBIM 3JICKTPOOTPHUIATEIIBHBIM 3JIEMEHTOM siBjsieTcs (rop F.
OTHoOcCHUTEJIbHAS YJIeKTPOOTPHIIATEIBLHOCTH XHMHYECKUX 3JIEMEHTOB
I II |[IOb|IVb| Vb | VIb |VIIb|VIIb|VIIIb|VIIIb| Ib | b | I v \% VI | VII | VIII
H
2,1 He
Li Be B C N (0} F N
0,97 | 1,47 2,02 | 2,50 || 3,07 || 3,50 || 4,10 ¢
Na | Mg Al Si P S Cl Ar
1,01 || 1,23 1,47 | 1,74 || 2,10 || 2,60 | 2,83
K Ca | Sc Ti \4 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 Zyr | 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 | T1 | 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

[lepronnYHOCTH CBOMCTB 3JEMEHTOB C YBEIMUYEHHEM HX IMOPSIKOBOTO HOMEpa OOBACHSIETCS NepHuoIH-
YEeCKMM M3MEHEHHEM YHCIIa 3JIEKTPOHOB Ha MX BHEIIHUX SHEPreTHUECKUX YPOBHSX.

T'opuzoHTanbHBIE psAIbI — eprop!. [1o yucity sHepreTuueckrx ypoBHeEH (1) 31eMEHTSI JIETIST Ha 7 TIepHOJIOB.

[ meprox coOCTOUT M3 OMHOTO IHEPTETHUCCKOTO YPOBHS (n = 1).

II mepron cocTouT M3 ABYX SHEPreTHUECKUX YPOBHEH (n = 2), ¥ TaK faniee.

Beprukanphbie croilupsl — rpynmbl. YHcIo Tpynm omnpeAemnseTcss CyMMapHBIM YHCIIOM 3JEKTPOHOB
Ha S- U p- ToqypoBHAX (2 + 6 = 8). Becero 8 rpymi. DneMeHThI, HAXOIAIINECS B TNIABHOH moarpytie (A) UMEIOT
CXOIHOE CTPOECHUE BHEIIHETO YHEPTETHYECKOTO YPOBHS, CXOHbIE XMMUYECKUE CBOMCTRA.

[To HOMEpY TPYIIIBI MOKHO OTIPENENIUTh YKCIIO SJIEKTPOHOB Ha BHELTHEM YPOBHE, (opMyIiTy BOIOPOAHO-
r0 COeIUHEHUs, (POPMYITY BBICIIEr0 OKCHIA XMMUYECKOTO IEMEHTA.

Uucno d-anementoB paBHO 10 B kaxaom OombmioM mnepuoxpe. Ywucno f-amemeHntoB paBHO 14 B VI
u VII nepuonax.

S-371eMeHTHI — MeTasuibl, kpome H u He

P-37€MEHTBI — METAJIbl U HEMETAJLIbI

d-anemMeHTHI U f-2IeMeHThI — MeTaILIbI
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ITos10:keHNEe HEMETAJIJIOB B nepnonnqecxoﬁ CHCTEME€ XUMHUYECCKHUX 3JICMECHTOB

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

HN3meHeHUe CBOWCTB 3J1IEMEHTOB U UX COeIMHEHN B 3aBUCUMOCTH OT MOJIOKEHUSI
B IEPUOINYECKOH crucTeMe XuMuyeckux 3j1eMeHToB (IICXI)

CBoiiCTBa aTOMOB XUMUYECKHIX QJICMCHTOB, IIPOCTHIX BEHICCTB U XUMHWYCCKHUX COCI[I/IHSHI/Iﬁ OIpPCaACIIAOTCA:
° 3apsaaaMu Aacp

° ATOMHBIMH pagnyCcaMnu

° YHCJIOM DJICKTPOHOB Ha BHCIIHEM SHEPIreTHUICCKOM YPOBHE aTOMOB

H3aMeHeHne CBOMCTB 3JIEMEHTOB B nepuoaax cjieBa HaIpaBo:

° YHCJIO BJICKTPOHOB HAa BHCHIHEM YPOBHC YBCIIMIMUBACTCS OT 1 a0 8

° YHCJIO SJICKTPOHHBIX CIIOEB B npeaciax OgHOoro nepruoja He UBMEHSCTCA

° paanycChbl aTOMOB YMCHBIIAIOTCA, TAK KaK IIPU OAWMHAKOBOM YHCJIC 3JICKTPOHHBIX CIIOEB BO3pacTa-

€T 3apsij sApa, a CIeoBaTeNbHO, U MPUTHKCHUE K HEMY 3JIEKTPOHOB, MIOATOMY IPOYHOCTH CBSI3U
AJIEKTPOHOB BHEITHETO YPOBHS C SAPOM YBEIHUNBACTCS

. OTHOCHTEIBHAS IEKTPOOTPUIIATETTFHOCTh BO3PACTaET

. METaJUTHYeCKe U BOCCTAHOBUTEIFHBIE CBOMCTBA MPOCTHIX BEMIECTB OCIA0EBAIOT

. HEMETAITMYECKIE U OKHCIUTEIhHBIE CBOWCTBA MPOCTHIX BEIIECTB YCIITNBAIOTCS

. OCHOBHBIE CBOMCTBa OKCHJIOB U THPOKCHIOB OCIabeBaroT

. KHCJIOTHBIE CBOMCTBA OKCHIIOB M THIPOKCHUIOB YCHIIHBAIOTCS

. YCTOHYHMBOCTH ¥ KHCJIOTHBIE CBOWCTBA BOAHBIX PACTBOPOB ra3000pa3HBIX BOJOPOIHBIX COENMHE-
HUM BO3pacTaroT

. MaKCHUMaJIbHas TIOJIOKUTENbHAS CTETIeHb OKUCIIEHHS 311eMeHTOB yBennduBaercs (kpome O, F)

. MHUHUMAJIbHAS OTPHIIATENbHAS CTETIEHb OKMCIICHHS DIIEMEHTOB M3MeHseTcs oT —4 mo —1.

W3menenne cBOKWCTB MIEMEHTOB B IPyNNax cBepXy BHU3:

° paanycCel aTOMOB YBCJIMYMUBAIOTC, IIPOYHOCTH CBA3U BHCHIHUX DJICKTPOHOB C AAPOM YMCHBIIACTCSA

. OTHOCHUTEIbHAS DJIEKTPOOTPHUIIATEIFHOCTh YMEHBIITASTCS

° YHCJIO DJICKTPOHOB HAa BHCIIHEM YPOBHE aTOMOB OI[HOﬁ T'pyIImbl HEC USMCHACTCA, OHO PAaBHO HOMEC-
Py rpymmsl

. YHUCIIO AJIEKTPOHHBIX CIIOEB B TIpeeax OHOM IPYIITEI BO3pacTaeT

° MeTaJUIMYEeCKHE U BOCCTAaHOBHUTEILHBIE CBOMICTBA IIPOCTBIX BCUICCTB YCUIIUBAIOTCA

. HEMETAJTMYECKHE U OKUCIUTEIhHBIE CBOWCTBA MPOCTHIX BEIIECTB 0CIA0eBAIOT

. OCHOBHBIC CBOHCTBA OKCHJIOB U THIIPOKCHJIOB BO3PACTaIOT

. KHUCIJIOTHBIC CBOMCTBA OKCHUJIOB U THUIPOKCHUIOB YOBIBAIOT

d YCTOHNYMBOCTH ra3000pa3HbIX BOJOPOIAHBIX COCTUHCHHUN YMEHBIIIACTCS

. KHCJIOTHBIC CBOWMCTBA PACTBOPOB ra3000pa3HbIX BOAOPOIHBIX COSIMHEHUN YCUITHBAIOTCS
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3aoanus ¢ kommenmapusamMu u peulenusmu

JlaHHBIE AIEMEHTHI CO/IepKaHHs MPOBEPSIOTCS B IK3aMEHAIIMOHHOM paboTe 3aaanusiMu Ne 1-3 6a3oBo-

ro YpOBHA CJIIOKHOCTU C €AMHBIM KOHTEKCTOM, MPCACTAaBJICHHLBIM B q)OpMC pdaaa U3 AT XUMHYCCKUX 3JICMCH-

TOB. Kamuoe U3 3TUX TpéX 3a£[aHPII71 OPHUCHTUPOBAHO Ha MPOBCPKY TOJILKO OJAHOI'0 U3 YKUCJIa HAa3BAHHBIX BBIIIC
SJICMCHTOB COACPIKAaHH. HpI/IBGZ[CM HCECKOJIBKO IMPUMEPOB TAKUX 3aIaHU.

Ipumep 1.

ﬂﬂﬂ BBITTIOJTHCHU A SaﬂaHI/If/i 1-3 HCHOJ’ILSyfITe CJ'IG,I[YIOH.[I/Iﬁ pAA XUMHUYCCKUX 3JICMCHTOB!

DH 2)0 3)Mg 4V 5F

OTtBeTOM B 3aJaHuAX 1-3 sBasercs IOCICA0BaTCIbHOCTD I_II/I(i)p, oA KOTOPBIMHU YKa3aHbl XUMHUYCCKUEC 3JICMCH-

Thl B TaHHOM DANY.

1.

OrTBer:

OrTBeT:

OrTBer:

OmnpenenuTe, aTOMBl KaKUX JBYX M3 YKa3aHHBIX B pSAJY 3J€MEHTOB B OCHOBHOM COCTOSIHMM COAEp)KaT
BO BHEIIHEM JJIEKTPOHHOM CJI0€ OIMHAKOBOE YHCIIO JJIEKTPOHOB.
3anumure HoMepa BEIOPaHHBIX OTBETOB.

"3 YKa3aHHBbIX B PAAY XUMHUYCCKUX 3JIEMCHTOB BBI6epI/IT€ TPpH 3JICMCHTA HEMCTAJIJIA.

Pacmionoxxure BBIGpaHHLIC OJICMCHTEI B IMOPAJKE YMCHBIUICHUSA OKHCJIHUTCIIBHBIX CBOMCTB
COOTBECTCTBYIOIUX UM NPOCTHIX BEIICCTB.

3anumure HOMEpa BLI6paHHBIX 9JICMCHTOB B Hy)I(HOfI IOCJICA0BATCIIBHOCTH.

W3 uncna yka3aHHBIX B psAy DJIEMEHTOB BBIOEpUTE /Ba DIIEMEHTA, Y K&KAOTO M3 KOTOPBIX Pa3HOCTh
MeX/ly 3HAYeHHUSMH €ro BBICIIEH M HU3IIEH cTeneHel OKUCIIEHUS paBHa 2.
3anuimTe HoMepa BEIOpAaHHBIX 3JIEMEHTOB

BrimonHeHne MaHHBIX 3aJaHUN CIIEyeT HAYMHATH C OTMPEICIICHUS TOJIOKCHUS TMPEACTABICHHBIX dJIe-
MeHTOB B llepuonnueckoii cucreme xumuieckux aneMentoB .M. Menneneena.

3aoanue 1. OmnpenensieM TOJOKEHUE deMeHTOB B [lepronnyeckoil cucteme, a B CBSA3H C TUM U CTPOEHHUE €T0

BHEIITHETO DJHEPreTHYECKOr0 YPOBHS B OCHOBHOM COCTOSHMM. HeoOXommmMo MOMHHUTB, 4YTO IS

3JIEMEHTOB TJIABHBIX MOATPYMI O0IIEe YHCIO0 3JICKTPOHOB HAa BHEITHEM YPOBHE PaBHO HOMEPY TPYIIIIBL

VY sneMeHTOB MOOOYHBIX moArpynm  (d-aieMeHTOB) Ha BHELIIHEM YPOBHE cCOXpaHseTcss 2 &

Ha S-TIOAYPOBHE IIOKa MPOUCXOAWT 3aloHEHHE 3JIEeKTPOHaMU NpeABHeIHero d-moAaypoBHs (Kpome

nHexomopulx, nanpumep, Cr, Cu, Ag u Op. u3-3a npogana 51eKmpoHa C 6HeuHe20 HA NPeo8HeUHUl

C Yyenvio ckopeliuie2o 3anoaHenus d-nooyposHs).

1) H — I mepuog, I rpymnmna, rmaBuas noarpynmna. = 1 & Ha BHEITHEM YPOBHE

2) O — Il mepuona, VI rpynmna, rmaBHas noArpymnmna. = 6 € Ha BHEIIHEM YPOBHE

3) Mg — Il nepuog, I rpynna, rnaBHas noarpynna. = 2 € Ha BHEIIHEM YPOBHE

4) V — IV mnepuwoxn, V rpymnma, moOodyHas moarpynma. = 2 & Ha BHEITHEM S-TIOJTyPOBHE,
a Ha rpenBHeNTHEeM d-mmorypoBHe 3 €.

5) F — 1T nepuop, VII rpynna, rnagHas noarpynna. = 7 € Ha BHEIIHEM YpOBHE.

Takum oOpazom oTBeToM K 3amanmio Nel smisiercs 34 (wam 43, Tak KaKk HE 3aJlaHa II0CIIEIO0BATEb-

HOCTB).

3adanue 2. VI3BeCTHO, YTO HEMETAJUIbl SBISIOTCS P-3JEMEHTaMH, KpOME BOIOPOAA U TeNHs, PACTIOI0KEHBI

B IMIaBHBIX noArpynmnax Ilepuonndeckoit cucrembl. BcmoMHMM, 9TO, €CIM IPOBECTH AWAroHalb OT Oopa
JI0 acrara, TO B BEpXHHUH MPaBbli TPEyroibHUK NonagatoT HeMeTaiuibl. [lonydaercs, 4To K HeMeTaljiaM
otHocsTess H, O u F. CnpaBa HaneBo B mepuojax W CBepXy BHHU3 B IPYINAX OKHCIHUTEIbHBIE CBOWCTBA
JJIEMEHTOB W COOTBETCTBYIOIIMX MM MPOCTBIX BelIecTB ociabeBaioT. Takum o00pa3oMm, OTBETOM
K 3amanuio No2 OymeT mocienoBarenbHOCTh nugp: 521.
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3aoanue 3. Hy’)XxHO KaK ¥ TIpH BBITOJIHCHUH 3adaHusa Nel paccMOTpeTh CTPOSHUE BHEUTHETO AIIEKTPOHHOTO CIIOS

KKIOTO W3 MPEICTABICHHBIX 3JEMEHTOB U ONPEACIUTh, BO3MOXKHBIC CTEICHH OKHUCIeHHs. Hazmo

MOMHHUTH, YTO HEMETa/UThl MOTYT HMETh KaK IOJIOKUTEIbHBIC, TaK W OTPHUIIATCIIEHBIC CTEMCHU

OKHCJICHUS. MeTauIbl — MOJIOKUTENbHBIE. B MPOCTHIX BelecTBax creneHsb okucienus = 0. Taxxe HAI0

MMOMHHUTHh WU3MEHEHHE 3JICKTPOOTPHIIATEIFHOCTH XMMHUYECKUX 3JIeMeHTOB B Ilepmommieckoir cucrteMe.

CaMblif SNEeKTPOOTPUIIATETBHBIN dJEMEHT — (TOp, MOSTOMY IOJNIOKUTEIFHOW CTEIIeHH OKHCIIECHUS

OH HE TIPOSIBIISIET.

1 H comepxur 1 € Ha BHEITHEM ypOBHE, HEMETAIUT = HU3IINE W BBICIINE CTEIICHN OKHUCICHUS Clie-
nyromue: —1, 0, +1. Pazuuna 2.

2) O comepxuT 6 € Ha BHENTHEM YPOBHE, HEMETAIT = HU3IINE W BHICIINE CTCTICHH OKUCIICHUS Clie-
nyromue: —2, 0, +2. Pazauma 4.

3) Mg conepkuT 2 € Ha BHEUTHEM ypOBHE, METAJUT = HU3IINE W BBICIINE CTETICHW OKHCIICHHS Cie-
nytorque: 0, +2. Pazauma 2.

4) 'V comep:kuT Bcero 5 & Ha BHEIIHEM S-TIOAYPOBHE 2 €, a Ha npeABHeIHeM d-moaypoBHE 3 €, Me-
TaJT = HU3IINE U BBICIINE CTENIEHH OKUCIIeHus creaytomtue: 0, +5. Pa3zauma 5.

5) F conmepxut 7 € Ha BHELIHEM YpPOBHE, HEMETAJUI, CaMbIi 3JIEKTPOOTPUIIATENbHBIN, 10 3aBepiiie-
HUS BHEIIHETO YPOBHS HE XBaTaeT OJIHOTO 3JIEKTPOHA, PTOp ero u OyneT NpUuHUMATh = HH3IINE
Y BBICIIIME CTEIICHU OKUCIeHUs cieayromue: —1, 0. Paznuna 1.

Taxum o6pazom, oTBeToM K 3amannio Ne 3 OymyT rudpst 13 (wm 31).

Ipumep 2.

Jlns1 BeIMOTHEHMS 3a0aHui 1—3 UCTIONB3YUTE CASAYIOMUN PSIT XUMUICCKUX IJIEMEHTOB:

I)B 2)Se 3)Cr 4)As 5)Sc
OTBeToM B 3a/1aHUAX -3 SBISIETCSA MOCIENOBATEIBHOCT UG, IO KOTOPHIMU yKa3aHBI XUMUYECKHE dIIEMEH-
Thl B JJAHHOM PAJLY.

1. Ompenenute aBa SIEMEHTA, aTOMBI KOTOPBIX B OCHOBHOM COCTOSIHMH COJIEp>KaT TOJIBKO OJWH He-
CIIAPCHHBIN AJIEKTPOH.
3anumuTe HoMepa BHIOPaHHBIX 3JICMEHTOB.
OrTBert:

2. W3 yka3aHHBIX DJIEMEHTOB BhIOEpHTE HEMETAIUIbl. PacroniokuTe BHIOpaHHBIE DIIEMEHTHI
B MOPSIKE YCUIICHUS KACIOTHBIX CBOMCTB, 00pa3yeMbIX UMH BBICIIUX TUAPOKCHIIOB.
3anuite HoMepa BHIOPAaHHBIX 3JICMEHTOB B HY)KHOM ITOCIICZI0BATEIBHOCTH.
OrTBert:

3. W3 yncna yka3aHHBIX B psAY 3JEMEHTOB BBIOCPUTE JBa SJIEMEHTAa, KOTOPBIE B COCTaBe 00pa3o-
BAHHBIX UMH aHUOHOB DO~ MOTYT UMETh OJIMHAKOBYIO CTEIIEHh OKHUCIICHHUS.
3anummuTe HoMepa BRIOPAHHBIX 3JICMEHTOB.
OTBeT:

3adanue 1. JIns BHITIOIIHEHUS 3TOTO 3aJ]aHUS HY>KHO 3aITMCaTh AIEKTPOHHBIE KOH(HUTypaluu aTOMOB.

1) B - 1s*2s*2p' omuH HecriapeHHBIH YIEKTPOH HA BHEIIHEM YPOBHE 2pH).

2) Se — 1s> 2s” 2p° 3s” 3p°® 4s> 3d'’ 4p* ;mBa HecmapeHHBIX >EKTPOHA Ha BHEIIHEM ypoBHe (4pY),
BCEro Ha ypoBHE 3 p-opOWTaNH, Ha KOTOPBIX ITOJYYaeTCsl OJHA TMapa AJIEKTPOHOB U 2& OCTAlOTCs
HeCTIapeHHBIMH).

3) Cr— 1s” 25* 2p°® 35> 3p® 4s' 3d° mecTh HecapeHHBIX HIEKTPOHOB, H3 KOTOPHIX OIHMH HECIIAPCH-
HbIl SJIEKTPOH Ha BHEIIHEM YpoBHe 4s' M 58 OCTAalOTCA HECTApeHHBIMH Ha IpeJBHENIHeM 3d-
MOTypOBHE.

4)  As—1s25°2p°3s*3p° 45> 3d'’ 4p’ Tpm HecnapeHHBIX AMEKTPOHA HA BHEIIHEM ypoBHE (4p°).

5) Sc — 1s? 25® 2p° 3s* 3p° 4s” 3d'  oaMH HecrapeHHbII HIEKTPOH HA MpeIBHEIHEM d-ITOLypOBHE
(3dh.

Takum o6pazom, oTBeTOM K 3amannio Nel sBusercs 15.
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3adanue 2. Hemeramnamu siisrotrca B, Se, As. VX Bbicmne THIPOKCHABI — KUCIOTHL: OOpHas — ciabeHbKad,
CEJICHOBAs OUCHb CHITbHASI, MBIIIBSIKOBAsI CPEITHEH CHITBI.
OTtBeToM k 3amanmio No2 OyneT mocienoBaTenbHOCTh nudp: 142.

3aoanue 3. Kucnoposconepkaiue aHHOHBI MOTYT 00Pa30BBIBATh HEMETAILIBI, a TAKIKE TEPEXOIHBIC METAJITBI
B BBICOKUX CTemneHsX okucieHwmsa. CreneHb OKHCIEHUs Oopa B OOpHOW KHCIOTE +3, y celleHa MOTYT
OBITH JBE W3BECTHBIE KHUCIOpoaconepkamue kuciotel HpSeO; (C.0.+4) H,SeO4 (C.O0.+6); xpom —
MEPEXOHBIA METaJJI, KOTOPBIH B CTENEHU OKucieHus +6 oOpasyeT xpomoyto kucioty H,CrOyg;
MBIIIBSK 00pa3yeT [BE W3BECTHBIC KUCIOTHI MBIIBIKOBUCTYI0O HASO, u mblbsikoByro U H3AsOy,
CTEICHH OKHCIIEHUS AS B HUX COOTBETCTBEHHO 13 u +5; Sc — MmeTai.
Taxum 00pazom oTBeTOM K 3aaanuo Ne3 sisiercs 23.

3aoanus ons camocmoamenbHol pabomol

1. /1 BeIOSTHEHMSI 3a1aHUI 1-3 MCTIONB3yHTE CIEAYIOMMH PSIi XUMUYECKUX 3JIEMEHTOB.

1)Si 2)S 3)He 4)Cu 5)Pb
OTBeToM B 3a1aHUAX 1—3 SIBISCTCS MOCIEN0BATENBHOCTE PP, MO KOTOPBIMU yKa3aHbl XUMUYECKUE DIIEMEH-
TBI B JaHHOM PALTY.

1) 3 mpeanokeHHOTO MEepedHs XUMHYECKHX DJIEMEHTOB BhIOEpHUTE Te, KOTOPHIE B OCHOBHOM CO-
CTOSIHUY IMEIOT J[Ba HECTIAPEHHBIX JIEKTPOHA.
3anummTe HoMepa BHIOPaHHBIX 3JIEMEHTOB.
Ortser:

2) Pacrionoxxute BbIOpaHHbIE B3amaHud Nel »SiIeMEHTHl B MOPSAKE YMEHBIICHHS aTOMHBIX
pagnycoB.
3anuinTe HoMepa BIOPaHHBIX 3JIEMEHTOB B HY)KHOI! ITOCII€ZI0BATENbHOCTH.
OrTBerT:

3) U3 mpenioxeHHOTo MepedHs XMMHUYECKUX 3JIEMEHTOB BHIOEPHTE JBa, KOTOPBIE UMEIOT BBICIIYIO
CTETNeHb OKUCIIEHUS, TAKYIO XK€ KaK Yy yIJiepoJia B YIJIEKHUCIIOM rase.
3anuumTe HoMepa BHIOPaHHBIX 3JIEMEHTOB.
Ortser:

2. J151s1 BBIMONHEHUS 3aaHui 1-3 ucnonb3yiTe creayonuil psa XUMHUYECKUX IJI€MEHTOB.

HC 2)Cr 3)Mg 4)F 5)Na
OTtBeToM B 331aHuAX -3 SBIsETCA MOCIENOBATEIBHOCTE UG, TOJ KOTOPHIMH yKa3aHbl XUMHUYECKHE dIIEMEH-
THI B IAHHOM DsAy.

1) W3 ykazaHHBIX B Py XMUMHYECKHX DIIEMEHTOB OIPEAETHUTE TE 3JIEMEHTHI, KaTHOHBI KOTOPBIX
HMMEIOT 3JIEKTPOHHYI0 (hopMyITy 15%2s72p°.
3anummTe HoMepa BHIOPaHHBIX 3JIEMEHTOB.
OtBeT:

2) W3 ykazaHHBIX B pAAYy XUMAYECKUX AJIEMEHTOB BEIOEPHUTE TP dIIEMEHTa-MeTallIa.
Pacmonoxure BbIOpaHHBIE 3JEMEHTHI B MOPSAKE YBEIWYEHHS OCHOBHBIX CBOWMCTB 00Opa3syeMBIX HMHU
BBICIITUX OKCH/IOB.
3anuiuTe HoMepa BHIOPaHHBIX 3JIEMEHTOB B HYKHOH I10CIJIEI0BATEIbHOCTH.
Ortser:

3) U3 ykazaHHBIX B Py XUMHYECKHX IJIEMEHTOB BEIOEPHUTE [[Ba DIIEMEHTa, 00pa3ylolue JeTyqne
BOJOPOIHBIE COETNHEHHS, B KOTOPBIX BOJOPOI IPOSIBIIAET OJUHAKOBYIO CTETIEHb OKUCIICHHSI.
3anumuTe HOMEpa BEIOPAHHBIX AJICMEHTOB.
OtBeT:
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3. JIns BeimonaHeHus 3a0aHuil 1-3 ucnonp3yiiTe cneayomuid psig XUMUYECKUX 3JIEMEHTOB.

1)Ge 2)Ca 3)S 4)P 5)Zn
OTBeTOM B 33/1aHUAX 1—3 SABISIETCS MOCIEIOBATEIBHOCTH UG, O KOTOPHIMU YKa3aHbI XUMUYECKHIE dIIEMCH-
THI B JAHHOM DSTY.

1) 3 mpeanokeHHOTO TEpedHs XUMHYECKHX DJIEMEHTOB BhIOEpHUTE Te, KOTOPHIE B OCHOBHOM CO-
CTOSIHUM HE UMEIOT HECITAPEHHBIX 3JIEKTPOHOB.
3anumuTe HoMepa BHIOPaHHBIX 3JIEMEHTOB.
Ortser:

2) W3 yKkazaHHBIX B psIly XUMAYECKUX DJIEMEHTOB BBIOEpPHUTE TPH 3JIEMEHTA, IPUHAJICKAIIUE OTHO-
My TepHoAy. B oTBeTe pacmoyiokuTe BBHIOpAaHHBIE AJIEMEHTHI B IMOPSIKE YBEIWYCHHS IEPBOU
SHEPTHH NOHHU3AIHH.
3anummTe HoMepa BEIOPaHHBIX 3JIEMEHTOB B HY)KHOMH ITOCIIEZIOBATEIHFHOCTH.
Ortser:

3) W3 yka3aHHBIX B pAAy XHMHYECKUX DJIIEMEHTOB BEIOCPUTE T€, KOTOPHIE TPOSBIISIOT OJMHAKOBYIO
BaJICHTHOCTBH B CO€IUHEHUIX.
3anumuTe HoMepa BHIOPaHHBIX 3JICMEHTOB.
OTBeT:

4. J151s BBIMONHEHUS 3aaHui 1-3 ucnonb3yiTe creayonuil psa XUMHYECKUX IJI€MEHTOB.

DF 2)Mg 3)Cl 4)H 5)Ne
OtBeToM B 3a1aHuAX 13 sIBIsSETCA MOCIEN0BATENBHOCTE HU(P, MO KOTOPEIMU yKa3aHbl XMMHUYECKUE 3JICMEH-
ThI B IAHHOM PsiLy.

1) U3 npennokeHHOTo MEepevHss XUMHYECKHX DJIEMEHTOB BBIOCPHTE aTOMBI, KOTOPBHIM HEIOCTaeT
OJMHAKOBOE YUCIIO JIEKTPOHOB 10 KOHPUIYpaLlMi HHEPTHOTO rasa.
3anummTe HoMepa BHIOPaHHBIX 3JIEMEHTOB.
Ortser:

2) U3 mpennoxeHHOT0 TIepevHst BBIOEpUTE TP AJIEMEHTA, PACTOJIOXKeHHbIe B 0qHON moarpymme [le-
pHOILH‘ICCKOﬁ CUCTCMBI. PaCHOJ'IO)KI/ITe BI)I6paHHI)IC DJICMCHTEI B Hop;uu(e yMCHI)HICHI/ISI ATOMHBIX
paanycoB.

3anummuTe HOMEpa BRIOPAHHBIX 3JIEMEHTOB B HY)KHOM ITOCIIEI0BATEIHFHOCTH.

OrTBerT:

3) U3 mpemsioskeHHOTO IepeyHsl BhIOEpUTE [1BAa JIEMEHTA, KOTOPBIE B BOJOPOIHBIX COCIUHEHUSIX
MMEIOT OJJUHAKOBYIO BaJIEHTHOCTb.
3anuumnTe HoMepa BIOpPaHHBIX 3JIEMEHTOB.
Ortger:

5. Ans BeIMONHEHUS 3aaHui 1—3 MCTIONB3yUTE CIEAYIOMIUI P XUMHYECKUX ITIEMEHTOB.

DRb 2)Cu 3)Na 4)H 5)Ag
OtBeToM B 3a1aHuAX 1—3 sIBIsSETCA MOCIEN0BATENBHOCTE HU(P, MO KOTOPEIMU yKa3aHbl XMMHUYECKUE 3JICMEH-
ThI B IAHHOM psiy.

1) U3 mpenyiokeHHOTO TMEpevHsT XWMHUYECKHX O3JEMEHTOB BBIOGPHTE OJIEMEHTHI, KOTOpHIC
B OCHOBHOM COCTOSIHUM Ha BHEIIHEM YpPOBHE MMEIOT 3JeKTpoHOB B 10 pa3 MeHsble, 4YeM
Ha OTHOM U3 IIPEIBHEIIHNX TOAYPOBHEH.
3anummTe HoMepa BHIOPaHHBIX 3JIEMEHTOB.
Ortser:
2) N3 mpemnokeHHOro IMepevHsi BBIOGPHTE BJIEMEHTHl TJaBHOM mnoArpynmsl. Pacmonoxxute
UX B TIOPAJKE YMEHBILICHUS SHEPTUU HOHU3ALUHU aTOMa.

3anumTe HoMepa BRIOPAaHHBIX SJIEMEHTOB B HY)KHOM ITOCIIEZI0BATEIEHOCTH.
OrBer:

3) W3 mpeyioskeHHOTo epevHs BRIOEPUTE AIEMEHTHI, Y KOTOPHIX BBICIIAs CTEIICHh OKHCIICHUS paBHa +2.

3anuunTe HoMepa BIOPaHHBIX 3JIEMEHTOB.
Ortser:
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KoHel 03HaKOMUTEIBHOIO (PparmMeHTa.
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