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Meronuueckre ykazaHUsl pEKOMEHOBAHbI JUIsl ayIMTOPHON U BHEa-
YAUTOPHOU PabOTHI CTYAEHTOB. TEOpPETHUECKUH MaTepwuall COAEPKHUT OC-
HOBHBIE NOHATUSA U 3aKOHBI XMUMHUH O U3Y4aeMbIM pa3jeiaM IUCIUILIN-
HBI, YTO MO3BOJISIET CTYJIEHTaM JIy4llle YCBOUTh MaTepuai. B MeTonuueckux
YKa3aHUSAX MPEACTABICHB TaK)XKe€ KOHTPOJBHBIE BOIIPOCH M YIPAXKHEHHS,
TECTOBBIE 33/IaHUSI M OTBETHI K HUM IS 3aKpPEIUICHUS MPOUIEHHOTO MaTe-
puana U MOAr0TOBKE K MPAKTHUYECKUM 3aHATHSIM.

[Iponecc n3ydeHus: TUCHHUILUTMHBI HAMIpaBieH Ha GOpMUPOBaHHE
CIEIYIONUX KOMIETECHITUH]:

O6mekyabTypHbIX KoMnereHuui (OK)
OK-7 Cnioco0HOCTHIO K CAMOOPraHN3alMU U CAMOOOPa30BAHUIO.
3HaTh: IPEAMETHYIO 00JIaCTh XUMHH,

YMern: paboTaTh CaMOCTOSATENLHO U B KOJUIEKTHUBE, PYKOBOIHTH JIIOJbMH
Y TIOJUUHSATH JIMYHBIC HHTEPECH! 00Iel 1enu; GOopMyIUpOBaTh pe3ybTar;
MyOJIMYHO MPEICTaBUTH COOCTBEHHBIC M W3BECTHBIC HAYYHBIC PE3yJbTATHI;
TOYHO TPEICTABUTh XUMHUECKUE 3HAHUSI B YCTHOH (popme;

Biagers: CrIOCOOHOCTBIO K CaMOOPraHM3allMd M K CaMOO0Opa30BaHUIO;
HaBbIKAMU CaMOCTOSITEJIbHOI Hay4yHO- HCCIIE€A0BATENIbCKOM paboThI; CIIo-
COOHOCTBIO (hOPMYITHPOBATH PE3YIBTAT.

Oomenpodeccuonanbubix komnerenuunii (OIIK)
OIIK-2 Cnoco0OHOCTLIO MCHOJL30BAaTh OCHOBHLIE 3aKOHBLI ecTe-

CTBEHHOHAYYHBIX JMCUHUIUIAH B NPO(PeCcCHOHATBLHON AesiTeJbHO-
CTH, NIPUMEHSATH METOAbl MATEMATHYECKOI0 aHAJIM3a U MOJEJTHPO-
BAHMS, TEOPETHYECKOI0 M IKCIEPUMEHTAJIBHOI0 UCCIAEI0BAHNS.
3HATB: OCHOBHBIEC TIOHATHUS U 3aKOHBI CTEXHOMETPUH; CTPOCHUE aTOMA; Ie-
puonuyeckuil 3akod .M. MenzeneeBa; TEOPUI0O XUMUUYECKON CBS3U; XU-
MHIO IEMEHTOB U UX COCIUHEHUN; TEOPETUUECKUE OCHOBBI KaU€CTBEHHBIX
Y KOJINYECTBEHHBIX METO/IOB aHAIN3a.

YMeThb: npUMEHTH 00IIME 3aKOHBI XUMUH, MPEICKa3bIBaTh BO3MOXHOCTh
W HampaBJeHHUE NMPOTEKAHUS peaklui, IPOU3BOJUTH BBIYMCICHUS; TpUMe-
HATH 3HAHUS TEOPETUIECKIX OCHOB XMMHH B BEIOOPE 1 MIPOBEACHUU JKCIIE-
PUMEHTA; OLIEHUBATh BO3MOXHOCTh MCIOJb30BaHNS XUMUYECKON pEeaKLUU
B XUMUYECKOM aHAJIN3E.

Baagers: cOBpeMEHHON XMMHWUYECKONH TEPMHUHOJIOTHEH, 3HAHUSAMMU 110 TEO-
PETUYECKUM OCHOBAM COBPEMEHHBIX METOOB AHAIIN3A; IPOBOAUTH CTATU-
CTHYECKYIO 00paboTKy pe3ybTaToB aHATU3a.



OBIIUE YKA3AHMA K BBIIIOJIHEHHIO
JIABOPATOPHBIX PABOT

Mepbl npeaoCcTOPOKHOCTH MpH paboTe B jaboparopuu u
niepBasi IOMOIIb PH HECYACTHBIX CITydasX.

[lepBoe, yeMy AOKEH HAYyYUTHCS CTYICHT, BBITOJIHSIOIIUI
HKCIEPUMEHTAIbHYIO paboTy — 3TO pabdoTaTh BCerga akKypaTHO.
JlaHHBIM, TOJyYEHHBIM HEAKKYypaTHBIM PAaOOTHUKOM, HEINb3sl JOBE-
pATH; HEOPEKHOE BBHITIOJHEHUE JaXKE CAMBIX OOBIYHBIX XMMHUYECKHX
orepanuil MOXKET MPUBECTH K TSHKEIIBIM HECUACTHBIM CIy4asiM.

[lepen Tem, KaKk MPHUCTYNUTH K paboTe B 1abopaTopuu, HEOO-
XOJIUMO XOPOIIIO 3aTIOMHUTH CJIEIYIONINE PaBUIa;

1. B xumuyeckoi 1abopaTopun peKOMEHAYyeTCsl padoTaTh
B Xaare.

2. 3a KaXIbIM CTYACHTOM 3aKpeIuisieTcsi paboyee MecTo y Jia-
OopatopHoro crosa. Bo BpeMsi paboThl Ha CTOJIE TOJKHBI HAXOAUTh-
Csl TOJIBKO HEOOXOIMMBbIE TIPUOOPBI, PEaKTHBBI M TETPab U Ja00-
paTopHBIX padorT;

3. Pabouee mecto B 1ab0paTopuu JIOJDKHO COJEPIKATHCS B
00pa3110BOii YUCTOTE U MOPAJIKE;

4. He O6path peakTuBOB 00JIblIIE TPEOYEMOr0 KOJIMYECTBA;

5. He yHocuts mpuGopsl, HOCYly, pEaKTUBBI OOIIETO MOJIb30-
BaHMs Ha CBoe pabouee MecTo. [IpuHATH 3a MpaBUIIO: KaXKAbId Mpe-
MET WM PEeaKTUB BO3BpaIllaTh HA MECTO HEMEJIEHHO IOCIIE UCTIOb-
30BaHUS;

6. Bce pa®oThbl ¢ BpeIHBIMU BEILECTBAMU IMPOBOJIUTH TOJIBKO
B BBITSDKHOM KAy (3TO OTHOCHTCS M K KOHIICHTPHUPOBAHHBIM KHC-
JIOTaM U €IKMM IIeJ04YaM, Pe3Ko NaXHYyIIUM PeaKTHBaM);

7. Oco0yr0 OCTOPOKHOCTh HaJ0 coOdrofaTh mpu pabote C
KOHIICHTPUPOBAHHBIMU KHCIOTAaMH U IIEJI0YaMH, CIIOCOOHBIMH BbI-
3BaTh CHJIbHBIC O)KOTH IMTPH MOTMAaHNN HAa OTKPBITHIC YYACTKH KOXKH;

8. IIpu momagaHuu KUCIOTHI Ha KOXKY HEOOXOAMMO MPOMBITh
ee Bojou B Teuenue 10-15 munyT, 3atrem 00padoTaTh 2%-HBIM pac-
tBopoM NaHCOg;

9. Ilpu nomajaHuM €IKUX IMIEIOYeH Ha KOXY TakkKe Tpo-
MBITh €€ BOJION U 00paboTaTh 3TO MecTO 2%-HBIM PacTBOPOM YKCYC-
HOW MM OOPHOU KUCIIOTHI;



10. HarpeBast npoOUpPKY C )KHJIKOCTHIO, HEOOXOIUMO JepKaTh
€€ OTBEPCTHEM B CTOPOHY OT Ce0sl U OT CBOUX TOBAPHIILECH;

11. Tlpu pa3zbaBieHUH CEPHOM KHUCIOTHI OCTOPOXKHO IPHUIIH-
BAIOT KHCJIOTY B BOZy, @ HE HA00OPOT;

12. Ta3pl, BBIACHSIONIMECS TPU paboTe C peaKTUBAMH, OIpe-
JIENISFOT, HAIIPaBJIsisl IIOTOK BO3AyXa OT MpoOUpKH K cebe. 3ampera-
€TCSI HIOXATh BBIJCIISIONINECS T'a3bl, OJIM3KO HAKJIOHSSCH K IPOOHPKE;

13. OnbITHI ¢ OrHEOMACHBIMU HJIH JICTKOBOCILIAMEHSFOIIIMH-
Cs BEIIECTBAMU TIPOBOJUTH BJIAJIM OT OTKPBITOT'O OTHSI;

14. Bo Bcex ombITax MCIOIB30BATH TOJIBKO JUCTHIUIMPOBAH-
HYIO BOJY;

15. Tlo oxoHYaHuu pabOTHI BHIMBITH XUMHYECKYIO TOCYIY,
THIATENFHO YyOpaTh pabouee MecTo.

I.[e.m; U NMMOPAAOK BbBINOJTHCHU S paﬁoT

JIaboparopHo-TipakTUYeCKrue PabOTHl CTaBAT CBOCH 3amadeit
SKCIIEPUMEHTANIbHYIO TIPOPA0OTKY OCHOBHBIX DPa3/IeNiOB TeOpeTHYe-
CKOT0 Kypca IMyTeM H3Y4YEeHMsI XapaKTEpPHbIX M HarJsJAHbIX XUMHYe-
CKHX MPOIIECCOB.

JUis yCHEImHOTo BBIMOJIHEHUS J1abOpaTOPHO-TIPAKTUYECKUX
paboT CTYACHTY CleayeT:

1. [IpenBapuTeNbHO U3YYUTh MaTepUal M0 y4eOHUKY;

2. Bectu 3anmuch NpoBeleHHBIX J1aOOpaTOPHBIX paboT B TeT-
pamu s 1abopaTOPHBIX padOT MO CXEeMeE:

a) Jara;

0) HOMep ¥ Ha3BaHHE JIA0OPATOPHOU PabOTHI;

B) HOMEp M Ha3BaHUE OIbITA;

I') YpaBHEHMs peakiiuii, cxema mpubopa, pacuersl, rpaduku,
TaOJIUIIBI, HAOIIOICHUS, BEIBOIEI.



Pasznea I-11

OCHOBHDBIE NOHSATHSA H 3aKOHbI XUMHH

XuMHSl — HayKa O BEUIECTBaX, UX CTPOCHUM, CBOWCTBAX U
MIPEBPAIICHUSIX.

BemecTtBo — 510 1100asi COBOKYIMHOCTh aTOMOB U MOJIEKYII,
HAXOJISIIUXCS B OMPEICICHHOM arperaTHOM COCTOSIHUH.

du3nyecKHe CBOICTBA BellleCTBA — arperaTHoe COCTOSHUE,
IUIOTHOCTh, PACTBOPUMOCTH, TEMIIEpaTypa IUIABJICHUS, TeMIIepaTypa
KUIICHUS, I[BET, BKYC, 3aax H Jp.

XuMHYeCKHe CBOICTBA BelleCTBA — CIIOCOOHOCThH JIAHHOTO
BEIIECTBA MpeBpallaTbcs B JIpyrue BemiecTBa. [IpeBpaiienus ogHux
BEIIECCTB B JPYTHe HA3BIBAIOTCS XUMHYECKHMU peakmusimu. Vcxo-
HBIE BEILECTBA, KOTOPhIE BCTYMAIOT B XUMHUECKYIO PEAKIIMIO, Ha3bl-
BAIOTCSl peareHTaMu, a HOBBIC BEIIECTBA, KOTOPBIE 00pa3yloTcs B pe-
3yJIbTaTe XMMUYECKON peaKliu, HA3bIBAIOTCS MPOAYKTAMH PeaKIHU.

MoJiekyJia — HaMMEHBIIIAsI YaCTHI[A BEIIECTBA, 00Iaaromas
€ro XMMUYECKUMHU CBOMCTBaMH. MOJIEKYIIBI COCTOAT U3 aTOMOB.

ATOM — HaWMEHbIIas, XUMHUUECKU HEJEINMasi JJIEKTPOHEH-
TpaJIbHAsI YaCTHIIA, COCTOSIIAS U3 IMOJOXKHUTEIHLHO 3aPsDKEHHOTO Spa
U OTPUILIATEIHHO 3aPSKEHHBIX 3JIEKTPOHOB. B cocTaB MoJeKkynbl Mo-
KET BXOIUTHh pPa3IMIHOe YHciio aromMoB. Clenyer 3allOMHHTBH, YTO
MOJIEKYJIBI TAaKUX Ta3000pa3HBIX BEILIECTB, KaK BOAOPO, a30T, KHUC-
nopoa, GTop — IBYXaTOMHBI, MOJICKYJIBI OJIarOPOAHBIX Ta30B (dJie-
meHTHI VIIIA noarpymnmsl) — 0THOATOMHBI.

OtHocuTeIbHasi aToMHast Macca (Ar) 3JieMeHTa — OTHOIIIE-
HIE MAaCcChI €r0 aToMa K /12 yacTi Macchl atoma 2C.

OtHocuTeIbHast MoJsieKyasipHast macca (Mr) npocroro wim
CJI0KHOTO BEIIECTBA — OTHOLIEHHE MACChl €0 MOJIEKYJIBI K /12 uacTu
Macchl atoma 2C.

MoJib — KOJIMYECTBO BEIIECTBA, KOTOPOE COJEPKUT CTOIBKO
CTPYKTYPHBIX €IUHUIL (T.€. aTOMOB, MOJICKYJI, HOHOB HIJIU 3JICKTPO-
HOB), CKOIIGKO aTOMOB COZIEpKMTCs B 12r m3ortoma yriepoza - -2C.
Uwciio yacTuil B MoJjie JJI000TO BemecTBa OHO U To k€. OHO paBHO
6,02* 10 u Ha3bIBAETCS MOCTOSTHHOM ABoraapo (Na).

Ecnu n3BectHo uncno cTpykTypHbix enuHull (N) Bemectsa,
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TO KOJIMYECTBO (N) 3TOrO BEIIECTBA B MOJIIX MOKHO BBIYHCIIUTH IO
dbopmyre:

Ecnu u3BecteH oO0beM rasza, M3MEPEHHBIA NMPU HOPMAIIbHBIX
YCIOBHAX (H.Y.), TO KOJMYECTBO BEIIECTBA 3TOrO Ia3a N MOXXHO BbI-
YHUCIUTD IPU TIOMOIIU (POPMYJIBIL:

rae V — o0beM rasa, j1; Vy — MOJIIpHBIH 00beM Ta3a, paBHBIN
22,4 1/MOb.

OtHomeHue Maccehl BemiectBa (M) K ero kojudecTBy (N)
Ha3bIBaeTCsI MOJIIpHOM Maccoi (M) 5Toro BemecTBa U U3MEpSAETCs
B T/MOJIb WJIH KI/MOJTb:

M= =
n

Takum 06pazom, MoJsIpHas Macca BeIecTBa — 3TO Macca O
HOTO MoJIsI, T.e. Macca 6,02 * 10% wactui qanHOrO BemecTBa. Mo-
JsipHas Macca BemlecTBa M YMCIEHHO paBHA €r0 OTHOCUTENIbHON MO-
nexkynspHod macce Mr, ofHako mepBas BEIMYMHA MMEET pa3Mmep-
HOCTb I/MOJIb, a BTOpast — 0e3pa3mepHast.

C momolplo BBIIENPUBENCHHON (OPMYIbI, 3HAs MOJSPHYIO
Maccy BemiecTsa M, MOXKHO BBIYHCIIUTB KOJIMYECTBO MOJIEH BelecTsa N:

n= —.
M

3akoH coxpaHenusi Macchl BemecTtBa (M.B.JlomonocOB,
1748; A.-J1.JIaBya3we, 1789): macca BemiecTB, BCTYNAIOIINX B XUMH-
YECKYIO PEaKIIMi0, paBHA Macce BEMIECTB, 00Pa3yIOMUXCS B PE3YIlb-
TaTe peakIuu.

3akon mocrosincTBa cocraBa (OK.-JLIIpyct, 1799): moboe
XUMHUYECKH YHCTOE BEIIECTBO HE3aBUCHUMO OT Criocoba ero moiyde-



HUS BCErJa MMEET MOCTOSIHHBIM KaueCTBEHHBIM M KOJIMYECTBEHHBIN
COCTaB.

3akon ABoraapo (A.ABoraapo, 1811; C.Kannumnapo, 1858):
B pPaBHBIX 00BEMax pPa3IMYHBIX T'a30B MPH OJUHAKOBBIX YCIOBHSX
(TeMriepatype U JAaBJICHHUM) COJEPKUTCS OJUHAKOBOE YHUCIIO MOJe-
Kyn. CneactBus 3akoHa ABOrajipo:

® IpU OJMHAKOBBIX YCJIOBHUSX paBHbIE KOJIMYECTBA pPa3iny-
HBIX T'a30B 3aHMMAIOT paBHbIE 00BEMBI;

e npu HopManbHbIX yeioBusx (T = 273,15 K wiu 0°C, nasie-
Hue P =1 arm. (1 arm. = 101,3 kI1a), wiau P = 760 mm pt.cT.) 1 MOsIB
JF000r0 rasa 3aHuMaeT ooseM 22,4 1.

3akon kpaTHbix oTHowenui (/1.J{anpTon, 1803): ecnu aBa
dIIEMEHTa 00Pa3yIOT MEXIy COOOW HECKOJIBKO COCIWHEHHIA, TO Ha
OJTHO M TO K€ BECOBOE KOJIMYECTBO OJIHOTO DJIEMEHTA MPUXOAATCS
TaKMe KOJIMYECTBA JIPYroro 3JeMEHTa, KOTOPbIE OTHOCSTCS MEXKIY
co0o# KaKk HEeOOIbIIHE IEeITbIe YHCIA.

3akon 3xBuBasnientoB (M.B.Puxtep, 1792): BemectBa pea-
TUPYIOT MEXITY CO00# B BECOBBIX KOJMYECTBAX, MPOTIOPIIUOHATHHBIX
UX SKBUBAJICHTAM.

[Tpu pemeHnr HEKOTOPBIX 3a/1a4 y00HEee MOJIb30BaAThCS JIPY-
roii GopMyIHPOBKOIl 3aKOHA SKBUBAIEHTOB

Maccsl (00BeMBI) pearupyroumx JApyr ¢ APYroM BEUIECTB
MPsIMO TPOTIOPIIMOHATBHBI UX MOJIIPHBIM MaccaMm (00beMam) SKBH-
BaJICHTOB.

mg

1=M3

1
My

mBl _ V31

V32'

NI

mg mg

2 2 2

JKBUBAJIEHT — TaKO€ KOJHMYECTBO BeIIeCTBa, KOTopoe Oe3
OCTaTKa COEIMHSETCS C OJHUM MOJIEM aTOMOB BOAOPOA HIIM 3aMe-
[IaeT ero B COEAMHEHUAX. Macca 0JTHOTO MOJIsi SKBUBAJICHTOB Bellle-
CTBa Ha3bIBACTCS MOJISIPHON Maccoii IkBUBaeHTOB (M»>) u n3Me-
psiercst B r/Mouib. OHa TIOKa3bIBaeT, CKOJIBKO IPAMMOB BEIIECTBA MPHU
XUMHYECKHUX MTPEBPAIICHHUSIX COOTBETCTBYET 1 T Bomopoa (Hz) wnm 8
r kuciopona (Oy).

Takum 00pa3zom, MoOJIsIpHas Macca SKBHUBAICHTOB BOJOPOJA
(H2) paBna 1 r/momnb, a kucioposa (O2) — 8 r/MoJIb.
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MonsipHas mMacca SKBHUBAJICHTOB ISl Pa3IUYHBIX BEIIECTB
MOJKET OBITh pacCUMTaHa MO CIACAYIOMIM (Gopmynam:

M5 ocn. = M ocn. / UMCJIO 3aMelIaeMbIX B PeaKIUU T'HAPOK-
CH/HBIX TPy

M5 kuen. = M Kucn./ YUCJI0 3aMelllaeMbIX B peaKIIMM UOHOB
BO0pPOJA

MD>5 comn. = M cosn. / IPOU3BEAEHUE YHMCJIA KATHOHOB HA MX
3apsabl

M5 oxucn/socer. = M oxuen/pocer. | KOJTUYECTBO NPUHATHBIX (OT-
JAHHBIX) JIEKTPOHOB,

rae M — moiisipHast Macca COOTBETCTBYIOIIETO BEIIECTBA.

KoHTpOJIbHBIE BOIIPOCHI M VIIPAKHEHHS

1. Yro usyyaer crexuoMeTpus?

2. Yto Takoe CTeXuoMeTpudeckue Ko3((PUIUEHTHl U CTEXUO-
METPUYECKNE UHAEKCHI?

3. BeluncnuTe MOJISIpHbIE MacChl CIEAYIOIIMUX BELIECTB: I'M]I-
pokcuaa amomMuHu, pocdara KabLus, KapOoHaTa Kalus, cynbhuaa
HaTpUsl, A30THON KUCIIOTHI.

4.Ckonbko atoMoB cozepxkutcs B 12,708 r meau (Cu)?

5. CkonbKO MOJIEKyI cofiepkuTes B 8 T kucnopona (02)?

6. Cxonpko Mouel BemiecTBa conepxkutcs B 40 r kapOoHara
Hatpus (Na2COz)?

7. Beruncnute maccoByto 700 azota (%) B aMMUa4yHOU ce-
autpe(NH4NO3).

8. Ompenenure MONSAPHBIE MAaCChHl SKBUBAJICHTOB THAPOKCH]IA
muaka Zn(OH)2, yromsHO#M kuciaoTel (H2CO3), xmopuma OGapwust
(BaCly).

9. OnpenenuTe MOJSIPHYIO Maccy dKBuBalieHTa maraus (MQ),
eciu npu cropanuu 4,6 r Mg Ha Bo3ayxe obpasyetcst 7,6 T okcuaa
maraus (MgO).

10. Ipu B3aumonericteuu 1,04 T MeTaiuia ¢ KHCIOTON BBIJIE-
mwiock 672 mul Bogopona. Omnpenenure Meram (BaJ€HTHOCTb €0
pasHa (l11).), mpenBapuTETHLHO BBHIYMCIUB MOJISIPHYIO MacCy SKBHBa-
JIeHTa MeTaJlia.



Crtpoenue atoma, nepuoanuecknii 3akon .. MenpeJsieeBa.
CTtpoeHue BelecTBa

ATOM — 3TO HanMCHbIIAasA, XUMHUYCCKU HEACIIUMAs 3JICKTPO-
HEUTpajabHas 4YacCTHIA, COCTOSINAs M3 IOJOKUTEIBHO 3apsyKEHHOTO
A71pa, B COCTaB KOTOPOTO BXOZAAT IIPOTOHBI U HEUTPOHBI, U OTPUILIA-
TEJIBHO 3apPSKCHHBIX JJIEKTPOHOB.

ITopsiAKOBBII HOMEDP JJIEMEHTA B IIEPUOAMYECKON CUCTEME
IIOKA3bIBAET 3apsij SApa aToMa 3JIEMEHTa U PaBeH YMCIy IIPOTOHOB B
Ape U YUCITy JIEKTPOHOB B arome. KoimyecTBo HEUTPOHOB paccuu-
TBIBAETCs 10 hopmyIie:

n=A-2,
rae A —aTtomHast macca; Z — MOpsiAKOBBII HOMeED.

Macca sipa, Kak 1 Macca aToma, OnpeAessieTcss CyMMOH dnc-
Ja IPOTOHOB M YMCIIa HEUTPOHOB. JTa CyMMa Ha3bIBaeTCsl Macco-
BbIM YHCJIOM aTOMA.

ATOMBI O/IHOTO 3JIEMEHTa, KOTOPhIE UMEIOT pa3HbIE MACCOBBIC
Yrcia, Ha3bIBAIOTCS U30TOMAMMU.

Bcsi COBOKYMHOCTB CIIOKHBIX JAIBUKEHHMH JIEKTPOHA B aTOME
OTIHCBIBACTCS YETHIPbMSI KBAaHTOBBIMH YHCIIAMH:

TJIaBHBIM — N,

opourtanbHbIM — |;

MarHUTHBIM - M,

CIIMHOBBIM - M.

I'1aBHOe KBaHTOBOE YHCJIO N OIpeeseT 00Uy SHEPTUI0
DIIEKTPOHA HA JAHHON OpOWTaliv, a Takke HOMEp YpOBHsI, Ha KOTO-
poM oH HaxoguTca. OHO MOXKET MPUHUMATh 3HAUEHHS IIeIIbIX YHCell
o1 1 10 0o (OECKOHEYHOCTH):

n=1,2,3,4,5,6,7... ©

dopma opbutaneil u 06IaKOB XapaKTepU3yeTcs OpPOUTAJIb-
HbIM KBaHTOBBIM 4ucjioMm |. Jlns opOuTaneit qaHHOTO SHEpPreTHye-

10



CKOTO yPOBHSI OpOMTaIbHOE€ KBAaHTOBOE YHCIO | MOXKET MpHUHUMATH
3HaueHus nelbix uncea oT 0 ;o N—1. OOBIYHO YMCIICHHBIE 3HAYEHUS
1 mpuHsATO 06003HaYaTh OYKBEHHBIMH CUMBOJIAMH:

S - opOuTaIh

p — opbuTanp
d — opOuram
f — opOuTans

11
wWN - O

MaruuTHOe KBaHTOBOE YHMCJIO0 M XapaKTEpU3yeT OpUEHTA-
U0 OpOUTaielt (3JICKTPOHHBIX 00JIAKOB) B TIpocTpancTBe. OHO MoO-
KET IPUHUMATh 3HAYCHHS LIeNbIX Yrcen oT —| uepes 0 1o + |.

CnnHOBOE KBAHTOBOE YHCJIO0 Ms XapakTepu3yeT Bpalie-
HUE 3JIEKTPOHA BOKPYI' COOCTBEHHOW OCH U MPUHMMAET 3HAYCHUS
+1/2 u -1/2.

Jlist 0OBbsSICHEHUsI CTPOEHUS JIEKTPOHHBIX 000J0YEK aTOMOB
HYKHO 3HaTbh TPH OCHOBHBIX IOJOXKEHUS:

1) npunnun [aymu;

2) NpUHLIMII HAUMEHBIIEH SHEPTuy;

3) npasuiio ['yHna.

Hpunuun IMayau: B aTomMe HE MOXKET OBITh JBYX 3JEKTPO-
HOB, y KOTOPBIX 3HaYE€HHUsl BCEX KBAHTOBBIX YMCEN ObUIM OBl OJMHA-
KOBBI, T.€. Ha KaXXJJ0M OpOMTaIN MOXKET HaXOJUThCS HE Oojiee BYX
3JIEKTPOHOB (C MPOTUBOIOJIOKHBIMU CIIUHAMH).

[lopsnox 3amosiHEHUs SJE€KTPOHAMU aTOMHBIX oOpOuTanei
onpezeseT NPUHIUI HAUMEHbIIeH JHePruu:

B arome KakIplil AJEKTPOH pacrmojiaraercs Tak, 4TOObI €ro
3HEprus Oblla MUHUMAJIbHOU (YTO OTBeuaeT HauOOJbIIEH CBSI3U €ro
C SIIPOM).

IIpaBuniaa KineukoBckoro:

1)3anonHeHne 3JIEKTPOHAMU DSHEPreTUYECKUX YPOBHEH U
MONYPOBHEN MPOMCXOAUT C YYETOM 3amaca dHEpPruu, KoTopas pac-
CUMTBHIBAETCSI U3 CYMMBI IVIABHOTO M MOOOYHOTO KBAaHTOBBIX YHCEN,
T.e. cymmon (N+l). Uem MeHbIe 3Ta CymMMa, TeM MEHBILIE SHEPrUs
nonypoBHs. [IepBbIM 3anoNHsAETCS MOAYPOBEHDb C MEHBIIUM 3a11acoM
DHEPIHUH.
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2) Ecnu cymmbr N+l oiuHAKOBBI [T pa3HbIX MOIYPOBHEH, TO
HX SHCPIruAa T¢M MCHbIIC, YCM MCHBIIC I'NTABHOC KBAHTOBOC YHCJIO n.

Paa KiieukoBckoro:
1522522p%3s23p%4523d1%4pf5524d1°5p%6524f14501 %6 p® 7525 146d. ..

IpaBuao I'ynma: 3amnoigHeHHe SJIEKTPOHAMHU KBaHTOBBIX
SYEEeK MPOUCXOAUT TAKUM 00pa3oM, YTOOBI CyMMa CIIMHOBBIX KBaH-
TOBBIX 4Kces ObllIa MAaKCUMaTbHOM.

B 3aBrcHMOCTH OT TOro, Kakoii moaypoBeHs (S, p, d wiu f)
3aI0JIHACTCS BaJICHTHBIMH 3JICKTPOHAMH, 3JIEMEHTHI TIEPHUOMYECKON
CUCTEMBI OJIPa3ACIAI0TCA Ha!

S-91emenmal - 3TO HIIEMEHTHI, B aTOMaX KOTOPBIX MOCIIEIHUM
3aIoJIHIETCA S-TIOyPOBEHb BHEIITHETO 3JIEKTPOHHOTO ciios. [lepBbie
JIBa AJIEMEHTa KaXXI0TO MepHoaa — 3To S-aneMeHTsl. OHU COCTaBIIs-
10T miaBHble noarpynmnsl | u Il rpynn. Banenmmusie snekmponst S-
nooypoeus,

P-a1emenmubl — 510 51€MEHTHI, B aTOMax KOTOPBIX IMOCIHE-
HUM 3aIlOJIHSAETCS P-TIOJYyPOBEHb BHEIIHETO AJIEKTPOHHOTO ciiost. B
KaXKIO0M Iepuoje (KpoMe IMepBOro M CeIbMOro) UMEETCs IIeCTh P-
DIIEMEHTOB; OHM HAXOJATCS B KOHIIE NMEpHoaa. P-aeMeHThl cocTaB-
asttoT rnaBHble noarpymnmsl | — VI rpynn. Banenmnvie 2n1exkmpo-
HbL S U P nodypoesHeii;

d-2;1emenmur — 3TO DJIEMEHTHI, B aTOMax KOTOPBIX MOCIE-
HUM 3alojHAeTCS O-MOXypOBEHb MPEIBHEHIHErO 3JCKTPOHHOTO
ciosi. B ueTBepTOM, MATOM M IIECTOM OOJBIINX MEPUOJIAX UMEETCS
1o Jecsath d — 37eMeHTOB. B meprnomax oHM HaXOAATCS MEXKIY S U P-
sneMeHTaMu. 0 — 3JIEMEHTBI COCTABIISIIOT TTOOOYHBIE TTOATPYIIBI BCEX
BOCHMHU TIpymi. Banenmuuvie 31ekmponst S u d nodyposneit.

B 1868 rony J.M1.Mennenees npeyiokul NMepuoOIHYeCKHil
3aKOH, KOTOPBI B HacTosIee BpeMs (popMyIupyeTcst CIeayOIuM
o0pa3oM: CBOICTBa XHMHYECKUX JJIEMEHTOB U 00pa3yeMbIX HMHU
NPOCTHIX M CJIOXHBIX BEIIECTB HAXOJATCS B TEPUOTUYECKON 3aBH-
CHUMOCTH OT BEJIMUYUHBI 3apsijia 11pa UX aTOMOB.

[lepuoanueckast cucremMa — 3T0 rpaduyeckoe BhIpaXKEHUE T1e-
PHOAMYECKOTO 3aKOHA.
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Ilepuox — ropu3OHTANbHBIE PSAABI DJIEMEHTOB, KOTOpHIE
HauuHaroTCs mieaouHbiM MetaiioM (Li, Na, K u T.1.) u 3akaH4mBa-
totcsi OsmaropoausiM razom (He, Ne, Ar u 1.1.). Uckimodenus:: niep-
BBII IIEpUOJ, KOTOPBIM HAaYMHAETCS BOJOPOJOM; CEIbBMOM IIEpUOZ,
KOTOPBIi SBIISIETCSI HE3aBEPILICHHBIM.

I'pynna — BepTHKaJbHBIE CTOJOLBI 3JIEMEHTOB C OJUHAKO-
BbIM YHCJIOM BAQJICHTHBIX JJIEKTPOHOB, PaBHBIM HOMEpPY TIPYIIIHI.
Paznnuatot rinaBHele (A) u nodounsle (B) noarpynms.

JHeprusi HOHU3aAUMU ATOMA — 3TO KOJIMYECTBO SHEPTUHU, KO-
TOpOoe HEOOXOAMMO JUIsl OTPbIBA JIEKTPOHA OT aToMa 3JEMEHTa, T.€
JUTSL IPEBPAILCHHS aTOMA B TIOJIOKUTEIBHO 3apsKEHHBINA HOH.

CpoacTBO K 3JIEKTPOHY — 3TO SHEPTHUs, KOTOopasi BbLAETISETCS
Py MPUCOCTUHEHUN DIIEKTPOHA K HEUTpPaJbHOMY aTroMy, T.€. TPHU
MIPEeBpAIeHUH aTOMa B OTPULIATEIbHO 3apsHKEHHBIN HOH.

JIEKTPOOTPHIATEIbLHOCTh 3JIEMEHTAa XapaKTepU3yeT CIIo-
COOHOCTH €ro aTOMOB MPUTITMBAaTh K ce0e AIEKTPOHBI, KOTOpHIE
Yy4acTBYIOT B 00pa30BaHUN XMMHUYECKHX CBSI3EH C APYTHMH aTOMaMHU
B MOJIEKYJIE.

CTeneHb OKHCJIEHHS] — 3TO YCIOBHBIN 3aps] aTOMOB XHMHU-
YEeCKOro AJIEMEHTa B COCAMHEHHH, BBIUYMCIICHHBI Ha OCHOBE Mpe-
MOJIO’KEHUS, YTO BCE COEAMHEHUSI COCTOST TOJIBKO U3 MOHOB.

KoBaneHTHasi ¢BfI3b — CBs3b, BO3HUKAIOIIAs MEX]y aToMa-
MU 3a cueT o0pa30oBaHMsI OOIIKX 3JIEKTPOHHBIX Hap.

KoBanenTHasi Henmo/sipHasi CBSAA3b — CBs3b 00pa3yroIasics
MEKy aTOMaMHU C OJMHAKOBOH anekTpoorpuiarensHoctsio (Ha,Clo
U T.J.).

KoBaneHnTHasi moJisipHasi CBsI3b — CBS3b MEXKJy aTOMaMH, C
pas3IuYHbIME 3Ha4YeHHsME 3jekrpoorpuiarensHoctd (HCI, H20 u
T.J.).

Honnasi cBA3b — 3TO CBA3b, 00pa3yIoOIIasAcs 3a CYET NEKTPO-
CTaTUYECKOTO MPHUTHKEHHUSI MEXKY TIPOTUBOTIONOXKHO 3apsSKEHHBIMA
nonamu (NaCl, KNO3 u T.1.).

Mertannuyeckasi CBsi3b — CBSI3b B MeTaJlJIaX U CILJIaBax, 00y-
CJIOBJIEHHAsI B3aUMOJICHCTBUEM OTHOCHUTEIIBHO CBOOOIHBIX 3JIEKTPO-
HOB C KAaTHOHAMH B y3JIaX KPUCTAINTNYECKON PEIIeTKH.
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Bonoponnas c¢Bsi3b — CBs3b, 00pa30BaHHAsI aTOMOM BOJIOPO/IA,
CBSI3aHHOTO C aTOMOM JPyroro 3JIEMEHTa, KOTOphIA 00Jamaer 0oib-
MM 3HadeHueM aekrpoorpurnareabHoctu (HF, CoHsOH u T.11.).

KoHTpoJIbHBIE BOIPOCHI H YIIPAKHEHUS]

1. YKkauTe YuCIIO MPOTOHOB M 3JICKTPOHOB aroMa TUTAHA,
3AMHIIUTE €T0 AICKTPOHHYIO hopmyiy.

2. HanummTe >1eKTpoHHYI0 GopMyny HoHa S u ykakuTe
HNOPSIAKOBBI HOMEp DJJIEMEHTa, KOTOPOMY COOTBETCTBYET JTa
dbopmyna.

3. Hanmmwurte 351eKTpOHHBIE KOH(DUTYpallMU MOHOB, U3 KOTO-
PBIX COCTOUT OKCH/I KAJIbIIHSI.

4. Hanmmute 371€KTPOHHYI0 GopMyIty u rpaduyecKyro cxemy
3aMOJIHEHHSI AJIEKTPOHAMH BAJICHTHBIX OpOWTaneil aToma OJoBa B
HOPMaJIbHOM ¥ BO30YXK/JICHHOM COCTOSIHUSIX.

5. ATOM 3J€MEHTa UMEET 3JIEKTPOHHYI0 KOH(UTYpalLHIO
1522522p®3s23p®4523d104p55524d195p065241145d1%p°.  Vkaxwure
HOMEp Nepuojaa, HoOMep T'PYIIIB B IEPUOANIECKON CHCTEME, YHC-
JI0 3JICKTPOHOB, IPOTOHOB, HEUTPOHOB U MAKCUMAJIbHYIO CTCTICHb
OKHCIICHHUS.

6. HanumuTe 3HaueHUs: 4eThlpeX KBAHTOBBIX YMCEN JJs Ba-
JICHTHBIX 3JICKTPOHOB aTOMa C TIOPSIKOBBIM HOMEPOM 52.

7. OmpenenuTe 3HAYEHUS BCEX YEThIpEX KBAHTOBBIX YHCEIN
JUTSL TIOCJIEZTHETO BAJIEHTHOTO AJIEKTPOHA B aTOME C MOPSIKOBBIM HO-
MepoM 25.

8. HazoBuTe aBa reMeHTa, B aTOMaxX KOTOPBIX KOJIWYECTBO
nap CIapeHHBIX 3JEKTPOHOB PAaBHO KOJMUYECTBY HECHAPEHHBIX AJIEK-
TPOHOB.

9. YkaxuTe TUN XUMHYECKOH CBs3M B Mojekymnax Nz,
H.S, CaS.

10. Ykaxure (GopMyibl BBICIIMX OKCHIOB U COOTBETCTBYIO-
IUX WM THAPOKCHIOB IJIS DIIEMEHTOB C TOPSIKOBBIMA HOMEPaMHU

11, 13, 16,17.
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TecToBble 3axaHus Mo TeMe “CTpoeHne BemecTrsa”

1. XMMMYECKHWH SJIEMEHT - 3TO

(1) aToMBI OJTHOTO U TOTO K€ BHJIA

(2) enuHUIIA KOJIMYECTBA BEIIECTBA

(3) KoaMUECTBO 3JIeMEHTa, KOTOPOE MPHCOCIUHSICT WM 3a-
meraer 1 MoJib Bogopoia

(4) macca BerecTBa, B3siTast B KOJINYECTBE | MOJIb

(5) HauMeHbIIas YacTHIIA XUMHUYECKOTO 3JIEMEHTa, COXPaHsi-
IOIIIasi €ro CBOMCTBA

(6) HamMeHbIIIas YaCTHIIA BEIIECTBA, COXPAHSAIONIAs €ro Co-
CTaB U CBOMCTBaA

2. ATOM -3TO

(1) emuHMIIA KOTUYECTBA BEIIECTBA

(2) HaumeHbIIAs YACTHIIA XUMHYECKOTO DJIEMEHTA, COXPaHsi-
I0Iast €r0 CBONCTRA

(3) HaMMeHbIIIas YaCTHIA BEIIECTBA, COXPAHSAIOIAs €ro co-
CTaB M CBOMCTBA

(4) KomMuUeCTBO BiIEMEHTa, KOTOPOE MPHCOCIUHSACT MM 3a-
Memaer 1 Moias Bogopoia

(5) aTOMBI OJTHOTO U TOTO K€ BHJIA

(6) macca BeriecTBa, B3siTast B KojuuecTBe 1 MOJIb

3. MOJIEKVJIA - 3TO

(1) HauMeHbIIas YacTHUIIA BEHIECTBA, COXPAHSIONIAs €ro COo-
CTaB U CBOMCTBaA

(2) macca BeriiecTBa, B3sTast B KOJM4YeCcTBE | MOJIB

(3) HaumeHbIIAs YaCTHIIA XUMHUYCCKOTO AJIEMEHTA, COXPaHsi-
OI11asi Er0 CBOMCTBA

(4) aTOMBI OJTHOTO W TOTO K€ BHJIA

(5) equHuIa KOTMYECTBA BEIIECCTBA

(6) KoMUYECTBO 3JIEMEHTa, KOTOPOE MPHCOCIUHSACT WJIH 3a-
Mmeraet 1 MoJib BoJopojia
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4. MOJIb -2TO

(1) aToMBI OJTHOTO U TOTO K€ BHJIA

(2) macca BerecTBa, B3sTast B Koju4yectse 1 MOJIb

(3) Mepa komuvecTBa BelIECTBA

(4) HaumeHbIIAS YACTHIIA XMMHYCCKOTO DJIEMEHTA, COXpPaHsi-
OIIIasi Er0 CBOMCTBA

(5) KoaMUYECTBO 3JIEMEHTa, KOTOPOE MPHCOCIUHACT WM 3a-
MenraeT 1 Mosib BoJ1opoja

(6) HamMeHbIIIas YaCTHIA BEIIECTBA, COXPAHSAIOIIAs €ro Co-
CTaB U CBOMCTBa

5. MOJISIPHASA MACCA -29TO

(1) aToMBI OJTHOTO M TOTO XK€ BUA

(2) xoaMYeCTBO IJIEMEHTA, KOTOPOE MPUCOCIMHSICT WM 3a-
Memaer 1 Moiabs Bogopoia

(3) mMacca BeriecTBa, B3siTasi B KoJimuecTBe 1 MOJb

(4) HauMeHbIIas YacTHUIIA BELIECTBA, COXPAHSIONIAs €ro COo-
CTaB U CBOMCTBA

(5) enuHMIIA KOTUYECTBA BEIIECTBA

(6) HaumeHbIIIasT YACTUIIA XUMHUYECKOTO JJIEMEHTa, COXPaHs-
OIIIasl €ro CBOMCTBA

6. 9KBUBAJIEHT - OTO

(1) xomuuecTBO 3JEMEHTa, KOTOPOE MPUCOCAUHSIET WIH 3a-
Memaer 1 Moabs Bogopoia

(2) HauMeHbIIas YacTHUIIA BEHICCTBA, COXPAHSIONIAsS €ro COo-
CTaB U CBOMCTBA

(3) HauMeHbIIass YacTHIIA XUMHUYECKOTO 3JIEMEHTa, COXPaHs-
FOIIasl €T0 CBOMCTBA

(4) macca BerecTBa, B3siTas B KOJIW4YeCTBE 1 MOJIb

(5) aTOMBI OJTHOTO U TOTO K€ BHJIA

(6) equHuUIIAa KOTMYECTBA BEIIECCTBA

7. QJJIEKTPOOTPULHATEJIBHOCTbD - 9TO

(1) pa3HOBHIHOCTH aTOMOB OJHOTO W TOTO JKE& JJIEMCHTa,
UMEIOINE OMHAKOBOE YHCIIO HEHTPOHOB, HO Pa3HOE MPOTOHOB;
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(2) cmocobHOCTH aTomMa B MOJICKYJE NPUTATHBATH K cede
SJICKTPOHBIL;

(3) pa3sHOBHAHOCTH aTOMOB, WMEIOIINE OJHHAKOBOE YHCIIO
IPOTOHOB, HO Pa3HOE HEHTPOHOB

(4) ycnoBHBIN 3apsii aTOMa B COCAWHEHUM, BBIYMCIICHHBIN
UCXOIS M3 MPEIIOJIOKCHNS, YTO BEIIECTBO COCTOMT TOJBKO M3
HOHOB.

8. U30TOIIbI - OTO

(1) ycnoBHBIN 3apsi aTOMa B COCAWHCHUH, BBIYHCICHHBIN
UCXOJSl M3 TMPEIIOJIOKEHHS, YTO BEIIECTBO COCTOMT TOJIBKO H3
VOHOB.

(2) pa3HOBHIHOCTH aTOMOB OJHOTO M TOTO JKE& JJIEMCHTA,
UMEIOIIIE OMHAKOBOE YHCIIO HEUTPOHOB, HO Pa3HOE HPOTOHOB;

(3) pa3HOBHUIAHOCTH aTOMOB, MMECIOIINE OJMHAKOBOC YHCIIO
IPOTOHOB, HO Pa3HOE HEUTPOHOB

(4) cnocoOHOCTH aTOMa B MOJICKYJIE MPHUTATHBATh K ceOe
JIIEKTPOHBI,

9. CTEIIEHb OKHUCJ/IEHUA - 9TO

(1) pa3HOBHIHOCTH aTOMOB OJHOTO W TOTO JKE& JJIEMCHTa,
UMEIONINE OJMHAKOBOE YHCIIO HEHTPOHOB, HO pa3HOE MPOTOHOB;

(2) cnocobHOCTH aTOMa B MOJICKYyJe MPHUTATHBATH K ceOe
AIIEKTPOHBI;

(3) ycnoBHBIN 3apsii aTOMa B COCAMHEHHWH, BBIYHUCIICHHBIH
UCXO/Is M3 IPEIITOIOKEHUS], YTO BEIIECTBO COCTOUT TOJIBKO U3 HOHOB.

(4) pa3HOBHIHOCTH aTOMOB, MMEIOIINE OJWHAKOBOE YHCIIO
IPOTOHOB, HO Pa3HOE HEHTPOHOB

10. SHEPTUSI MOHUM3AIIUU - IOTO

(1) sHeprus, HeOOXOAUMAs LISl OTPbIBA HAUMEHEE CBS3aHHO-
0 DJIEKTPOHA OT aToMa ¢ 00pa30BaHUEM HOHA;

(2) sHeprus, HeoOXoMUMast TS TIPUCOSIMHEHHS HIICKTPOHA K aTOMY

(3) cnocobHOCTH aTOMa B MOJIEKYJEe MPHUTATHBATH K cebe
3IICKTPOHBIL;

(4) ycrmoBHBIH 3apsiT aTOMa B COSAMHEHUH, BBIYHCIICHHBIN HC-
XOJIs1 M3 TIPE/IITOJIOKEHHSI, YTO BEIIECTBO COCTOUT TOJIBKO U3 HOHOB.
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11. CPOACTBO K DJIEKTPOHY -3TO

(1) cmocobHOCTH aTomMa B MOJCKYJE MPUTATHBaTh K cede
JJIEKTPOHBI,

(2) ycioBHBIH 3apsi1 aTOMa B COCTUHEHUH, BEIYMCIICHHBIN HC-
XOJIsI U3 TIPEIIOI0KEHH S, YTO BEIIECCTBO COCTOUT TOJBKO M3 HOHOB.

(3) aHeprus, HeoOXoMMast ISl OTPhIBA HAMMEHEE CBSI3aHHO-
0 3JIEKTPOHA OT aTOMa ¢ 00pa30BaHUEM HOHA,;

(4) sHeprus, HeoOXoMUMast TS TIPUCOSIMHEHHS HIICKTPOHA K aTOMY

12. COBPEMEHHAS ®OPMYJIUPOBKA INEPUOIU-
YECKOI'O 3AKOHA:

(1) B paBHBIX 00BeMax pa3IMYHBIX Ia30B MPH OJUHAKOBBIX
YCIIOBHUSIX COAEPIKUTCS OJMHAKOBOE YHCIIO MOJIEKYIL;

(2) cBoiicTBa MPOCTHIX BEIIECTB, a TakkKe (hopMa U CBOMCTBA
COEIMHEHUN XMMHYECKUX JIEMEHTOB HAXOMASATCS B IEPHOINIECKOM
3aBUCHMOCTH OT BEJIMYMHBI 3apsijia aTOMHBIX s7Ep;

(3) MosekysIpHOE BEIIECTBO HE3aBUCHUMO OT Crocoba ero
HOJTYYEHHsST WMEET CBOW IMOCTOSHHBIA KAueCTBEHHBIH W KOJIHYe-
CTBECHHBIM COCTaB;

(4) mpu XMMHYECKUX PEAKIMAX Macca BEHIECTB, BCTYIHB-
KX B PEaKIMIO, paBHA MacCe BEIIECTB, 00Pa30BaBIIMXCS B PE3YIIb-
TaTe PeaKiivu.

13. HA3BBAHME 2JIEMEHTA, UMEIOLIET O
70 pOTOHOB,

103 HeliTpoHa,

70 371eKTPOHOB

14. HA3BBAHME 2JIEMEHTA, UMEIOLIEI'O
24 npoToHa,
28 HENTPOHOB,
24 >51ekTpoHa
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15. COCTAB ATOMA U30TOIIA  25Mn
(1)55p,25n,55¢e
(2)24p,31n,24¢
(3)25p,30n,25¢

16. COCTAB ATOMA MU30TOIIA 11Na
(1)11p,12n,11e
2)11p,12n,12¢
(3)24p,12n,12¢

17. ATOMbI HM30TOIIOB OJHOI'O U TOI'O KE
SJEMEHTA PA3JIMUAKOTCA YUCJIOM

(1) nporonos

(2) IpOTOHOB M BIIEKTPOHOB

(3) Hetitponon

(4) sexTpoHoB

18. ATOMBI 15P3' ! 15P* 11O CTPOEHUIO ATOMA
OTINYAKOTCA YUCIIOM

(1) mpoTonoB

(2) mpOTOHOB U 3JEKTPOHOB

(3) anextpoHoOB

(4) meiiTpoHOB

19. ATOMBI 15P3' M 15P%2 TI0 CTPOEHUIO ATOMA
OTINYAKOTCA YUCJIOM

(1) anexTpoHOB

(2) meiirpoHOB

(3) TPOTOHOB M AIIEKTPOHOB

(4) mpoToHOB

20. Y ATOMA PAJIMOAKTHUBHOI'O ¥ Cs II0 CPABHE-
HUIOC ATOMOM CTABWJIBHOI'O 3! Cs BOJIBIIE YU CJIO

(1) mpOTOHOB U 3JEKTPOHOB

(2) snexrpoHOB

(3) meitrpoHOB

(4) mpoToHOB
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21. Y ATOMA PAJJMOAKTUBHOI'O & Sr 11O CPAB-
HEHUIO C ATOMOM CTABWJIBHOI'O °° Sr MEHBIIE
YUCJj10

(1) meiitpoHos

(2) mpoTonoB

(3) TpPOTOHOB U AJIEKTPOHOB

(4) sexTpoHOB

22. HA TPETBEM DJEKTPOHHOM YPOBHE HUME-
IOTCA NIOAYPOBHU

s

(2)s,p

(3)s,p.d

4)s,p,d,f

23. MAKCUMAJIBHO BO3MOKHOE YUCJIO 2JIEK-
TPOHOB HA TPETBEM 3JIEKTPOHHOM YPOBHE PABHO

24. HA p-IIOAYPOBHE MOI'YT HAXOIAUTBCS HE
BOJIEE

(1) 14 snexTpoHOB

(2) 10 snexTpoHOB

(3) 2 anexTpoHOB

(4) 6 snexTpoHOB

25. HA d-ITIOAYPOBHE MOI'YT HAXOAUTBCS HE
BOJIEE

(1) 10 »mexTpoHOB

(2) 14 snexTpoHOB

(3) 6 snexkrpoHOB

(4) 2 snekTpoHOB

26. HA f-ITIOAYPOBHE MOI'YT HAXOJIUTBCS HE
BOJIEE

(1) 6 smexTpoHOB

(2) 2 snexkrpoHOB
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(3) 14 snexTpoHOB
(4) 10 snexTpoHOB

27. U3 NEPEUYMCJIEHHBIX OPBUTAJIEM HEBEP-
HBIMU SABJISAIOTCSI

[1] 1s, 1p

[2] 1s, 2p

[3]2s, 2p

[4] 4s, 4d

[5] 3s, 3f

28. MAPI'AHEIl OTHOCHUTCHA K DJIEKTPOHHOMY
CEMEWCTBY

(1) d-s;emenToB

(2) f-anemenToB

(3) p-a;memenToB

(4) s-onmemeHTOB

29. IIE3I/II71 OTHOCUTCHA K SJIEKTPOHHOMY CE-
MEHNCTBY

(1) f-anemenToB

(2) s-anemenToB

(3) p-aiemenToB

(4) d-anemenToB

30. CEJIEH OTHOCHUTCHA K JEKTPOHHOMY CE-
MEHNCTBY

(1) p-anemenToB

(2) f-anemenToB

(3) s-omemenToB

(4) d-s;memenToB

31. HEPUM OTHOCHUTCH K DJEKTPOHHOMY CE-
MENCTBY

(1) f-anemenToB

(2) p-anemenToB
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(3) d-a;memenToB
(4) s->nemenToB

32. 9JEMEHT C HNOPAJKOBbBIM HOMEPOM 83
MPUHAJJIEKUT K QJIEKTPOHHOMY CEMENCTBY

(1) p-aniemenToB

(2) s-omemenToB

(3) f-omemenToB

(4) d-s;memenToB

33. TOJBKO s-9JEMEHTHBI NIEPEUNUCJIEHBI 11O/
HOMEPOM

(1) Be, Sc, Pb, Cs, Ce, Zn, P, O, N, CI, Na

(2) Be, Sn, Pb, Cs, Ce, Zn, S, O, N, CI, Na

(3) Be, Pb, Cs, Ce, Zn, P, S, O, N, ClI, Na

(4) Be, Na, Sr, K, Mg, Ba, Ra, Cs, Li, Ca, Rb

34. TOJBKO p-2JIEMEHTBI IEPEYUCJIEHBI 11O
HOMEPOM

(1) Al, Pb, Si, Cr,C,Ne, P, S, O, N, CI, Br

(2) Al, Sn, C, ClI, Ne, Pb, Si, P, N, S, J, Br

(3) Al, Sc, Pb, Fe, S, C, Zn, Au, O, N, CI, Br

(4) Al, Sn, O, N, Mn, C, Zn, Ra, Cr, Ag, P, Br

35. TOJABKO d-2JIEMEHTBI NEPEYUCJIEHBI ITOJ
HOMEPOM

(1) Co, Mo, Hg, Cu, Fe, Sc, Mn, Os, Pt, Ni, Ag, Au

(2) Co, Mo, Hg, Si, Cu, Ne, Pt, S, O, N, Ag, Au

(3) Co, Mo, Hg, O, N, Mn, Ba, Ra, Cs, Ag, , Au

(4) Co, Mo, Hg, Pb, Cu, Ce, Zn, S, Os, Ni, Ag, Au

36. TOJBKO f{-3JIEMEHTBI HIEPEUMUCJ/IEHBI 11O/
HOMEPOM

(1) Th, Cs, Pb, Md, Li Sm

(2) Th, Ce, Pu, Md, Lu Sm

(3) Th, Cu, Pt, Md, Cl, Sm

(4)Ti, Ce, Pu, Md, La Sm
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37. YUCJIO DJIEKTPOHOB, HAXOJISILHIUXCS HA
BHEIIHEM YPOBHE d-DJIEMEHTA

(1) paBHO rIIaBHOMY KBaHTOBOMY YHCITY [IOCJICIHETO JIEKTPOHA

(2) cooTBeTCTBYET HOMEpY IpYIIbI, B KOTOPOH HAXOJHUTCS
JJIEMEHT

(3) paBHO 1BYM (MK OJTHOMY)

(4) paBHO HOMEpY IIEPHO/IA, B KOTOPOM HAXOJIUTCS HJIEMEHT

38. QJIEKTPOHHAS ®OPMYJIA ATOMA MAPI'AH-
A 25 Mn IPUBEJIEHA IO HOMEPOM

(1) 1s® 2s? 2p° 3s? 3p® 3d° 4s?

(2) 1s? 2s? 2p5 3s? 3p° 3d10 4s?

(3) 1s? 2s2 2p® 3s? 3pb 3d10 4s? 4p°

39. 9JIEKTPOHHOE CTPOEHUME MOHA IIUHKA 3A-
IINCAHO IO HOMEPOM

(1) Zn?* - 1s® 2s? 2p® 3s? 3p® 3d'°

(2) Zn?* - 1s? 2s? 2p® 3s? 3p® 3d1%4s?

(3) Zn?* - 1s? 2s? 2p° 3s? 3p® 3

40. DJIEKTPOHHOE CTPOEHHUE ATOMA IHWHKA
3AIINCAHO 11O HOMEPOM

(1) Zn - 1s? 2s? 2p® 3s? 3p® 3d®

(2) Zn - 1s? 2s? 2p® 3s? 3p® 3d° 4s?

(3) Zn - 1s? 2s? 2p® 3s? 3p® 3d°

41. SJEKTPOHHOE CTPOEHHUE ATOMA CTPOHLIUS
3AIINCAHO 11O HOMEPOM

(1) Sr - 1s? 2s? 2p® 3s? 3p® 3dl0 4s? 4p° 4d!

(2) Sr - 1s? 2s? 2p® 3s? 3p® 3d0 4s? 4pS 40

(3) Sr - 1s? 2s? 2p® 3s? 3p® 3d™¥0 4s? 4p° 5s2

42. JIEKTPOHHOE CTPOEHHUE ATOMA CEJIEHA
3AIIUCAHO 11O HOMEPOM

(1) Se - 1s? 2s? 2p® 3s? 3p® 3d° 4s? 4p*

(2) Se - 1s? 2s? 2p® 3s? 3p® 3dl0 4s? 4p°

(3) Se - 1s? 2s? 2p® 3s? 3p® 3d® 4s? 4p? 52
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43. HOPHI[KOBL[ﬁ HOMEP 3JIEMEHTA, HUME-
IOLIETO BAJIEHTHBIU DJIEKTPOHHBIU CJIOU 3s? 3p°
PABEH

44, 3JIEKTPOHHOE CTPOEHHUE MOHA CTPOHIUA
3AIIMCAHO 11O HOMEPOM

(1) Sr¥+ - 1s? 252 2p® 3s? 3p® 300 4s? 4p° 4d?

(2) Sr¥* - 1s? 2s? 2p® 3s? 3p® 3dl0 4s? 4pb 4s?

(3) Sr2* - 1s? 2s? 2p® 3s? 3p® 3d™° 4s? 4p°

45. HOPHI[KOBI)IFI HOMEP JJIEMEHTA, UME-
IOLIETO BAJIEHTHBIA DJIEKTPOHHBIU CJIOU 4d°> 5s°
PABEH

46. DJEMEHT, UMEIOIIMIN BAJIEHTHBIN DJIEK-
TPOHHBIM CJIOM 252 2p* HA3BIBAETCS

47. DJJEMEHT, UMEIOIIUI BAJIEHTHBIA DJIEK-
TPOHHBIN CJIOM 3d° 42 HA3BBIBAETCS

48. 9JIEMEHT, UMEIOIIAN BAJIEHTHBIA DJIEK-
TPOHHBIN CJIOM 55> HA3BIBAETCSI

49. UOH Co** HUMEET HECIIA-
PEHHBIX 3JIEKTPOHA

50. I3 MEPEYUCJIEHHBIX OBO3HAYEHUN OPBH-
TAJIEM HEBEPHBIMMU SIBJISIFOTCSI:

[1] 1s, 1p

[2] 1s, 2p

[3] 2s, 2p

[4] 3s, 3f

[5] 4s, 4d
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51. JIETYE BCEI'O OTAAET OJIUH 3SJEKTPOH
ATOM, UMEIOILUI 3APSI] SIAPA

(1) +11

(2) +12

(3) +13

(4) +14

52. YACJO 3JJEKTPOHOB VY JJIEMEHTA  IIA
I'PYIIIBI, KOTOPBIN JIETYE BCEI'O OTJAET OJIUH
SJIEKTPOH

53. 9JIEMEHT C NOPAAKOBbBIM HOMEPOM 114
JOJIZKEH OBJIAJIATH CBOHCTBAMMU, CXOJIHbIMHA

(1) c pryrsio

(2) ¢ Topuem

(3) co cBuHIIOM

(4) c akTuHHEM

54, OCHOBHBIE CBOWCTBA T'MJIPOKCHJOB IA
I'PyHIibl IO MEPE YBEJIUWYEHUA M[NOPAAKOBOI'O
HOMEPA

(1) ymenbiatoTcs

(2) Bo3pacraroT

(3) He u3meHsIOTCS

(4) ymenbIIatoTCs, a 3aT€M BO3pacTaroT

55. KOHO®UTYPAIIUSI OPBUTAJIEM BAJIEHTHBIX
9JEKTPOHOB BUCMYTA COBITAJAET

[1] co cBuHIIOM

[2] ¢ nononuem

[3] c ranTanom

[4] ¢ cypbmoii

[5] ¢ azoTom

56. M3 NEPEYMCJEHHBIX MWOHOB HAWMEHbDb-
AN PAINYC UMEET:

(1) K*

(2) Ca?*
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@3) CI
(4) 8*

57. B PAAY K--Ca--Sc--Ti PAJINYC ATOMOB
(1) e u3menseTcs

(2) ymenbIaercst

(3) yBenmuuBaercs

58. DJIEKTPOOTPULHATEJBHOCTb XUMHWYECKUX
9JEMEHTOB BO3PACTAET B PAY:
a) Si o) P B) Cl r) S

59. IPUHIMII TAYJIN:

(1) B aToMe He MOXKET OBITh JABYX JJICKTPOHOB, XapaKTepU3y-
IOIINXCSl OJJMHAKOBBIM HAOOPOM KBAHTOBBIX YHCEI

(2) B mpexmenax MOAYPOBHS 3JICKTPOHBI 3aIOJHSIIOT MAKCH-
MaJbHOE KOJIMUYECTBO OpOuTaseit

(3) 3anonHeHne aTOMHBIX OpOWTANel MPOMCXOIHUT B IOCIE-
JI0BaTEJIbHOM BO3pPACTaHUU CyMMbI INIABHOTO U OpPOMTAIILHOTO KBaH-
TOBOT'O YKCIIa

(4) TeroBo# AP PEKT peakiuK 3aBUCUT TOJIBKO OT HAYaJIbHO-
TO U KOHEYHOTO COCTOSTHHSI CUCTEMBI M HE 3aBUCHUT OT MPOMEXKYTOU-
HBIX CTaJui Mpouecca.

60. TIPABUJIO I'YH/IA:

(1) B aToMe He MOXKET OBITh JABYX JIICKTPOHOB, XapaKTepU3y-
IOIINXCS OJMHAKOBBIM HA0OPOM KBaHTOBBIX YHCEIT;

(2) B mpenmenax MOAYPOBHS 3JEKTPOHBI 3aIOJHSIIOT MAKCH-
MaJbHOE KOJIMYECTBO OpOUTaseH.

(3) 3amonHeHne aTOMHBIX OpOHWTAaNel MPOMCXOAUT B TOCIE-
JIOBaTEJIbHOM BO3pPACTAaHUU CyMMbI INIABHOTO U OpPOMTAIILHOTO KBaH-
TOBOTO YHCIIA

(4) TeroBO# AP PEKT peakiuK 3aBUCUT TOJIBKO OT HAYaIbHO-
TO U KOHEYHOT'O COCTOSIHHSI CUCTEMBI M HE 3aBUCHT OT IPOMEXKYTOU-
HBIX CTaJui Mpouecca.
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61. MEPBOE NPABUJIO KJIEYKOBCKOI'O -

(1) B aToMe HEe MOXKET OBITh JIBYX 3JCKTPOHOB, XapaKTepU3y-
IOIINXCS OJJMHAKOBBIM HAOOPOM KBAHTOBBIX YHCEI

(2) B mpenenax MOAYpPOBHS 3JCKTPOHBI 3aIOJHSIIOT MaKCH-
MaJIbHOE KOJIMYECTBO OpOHTaIei

(3) 3amosHEHME aTOMHBIX OpOMTANCH MPOUCXOAMUT B IMOCIE-
JI0BaTEJIbHOM BO3pPACTAHUU CyMMbI IVIABHOTO U OpPOMTAIILHOTO KBaH-
TOBOT'O YHCIIA

(4) TeroBo# 3P PEKT peakiuK 3aBUCUT TOJIBKO OT HaYaJIbHO-
IO U KOHEYHOI'O COCTOSIHHSI CHCTEMBI U HE 3aBUCHT OT IMPOMEXKYTOU-
HBIX CTaJui Mpouecca.

62. INTABHOE KBAHTOBOE YHMCJIO DJIEMEHTA,
UMEIOLIETO BAJIEHTHBIU JIEKTPOHHBIU CJIOU 5s?
PABHO

63. INTABHOE KBAHTOBOE YHMCJ/IO 3JIEMEHTA,
UMEIOUIETO BAJIEHTHBIU JIEKTPOHHBIU CJIOU 7s?
PABHO

64. TTABHOE KBAHTOBOE YWCJIO DJJEMEHTA,
UMEIOIIETO BAJIEHTHBIN SJIEKTPOHHBIN CJOM 4p3
PABHO

65. ATOMHBIM OPBUTAJISIM COOTBETCTBYET
INOBOYHOE (OPBUTAJIBHOE) KBAHTOBOE YUCJIO:

T | |w
OIN|[F,|W

66. 1JIs1 NOCJEAHEIO SJIEKTPOHA B ATOME C
BAJIEHTHBIM JJIEKTPOHHBIM CJIOEM 2p?> KBAHTO-
BbIM YUCJIAM COOTBETCTBYIOT:
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I'JIaBHOC KB.4.

OpOUTaIBLHOE KB.Y.

MardiuTHOC KB.4.

+1/2

CIIMHOBOC KB.4.

67. 1JIsA MOCJEJHEI'O 3JIEKTPOHA B ATOME C
BAJIEHTHBIM 2JIEKTPOHHBIM CJIOEM 3d%4s? KBAH-

TOBBIM YU CJIIAM COOTBETCTBYIOT:

I'JIaBHOC KB.Y.

OpOUTaIBLHOE KB.Y.

-1/2

MAarHuTHOC KB.4.

-2

CIIMHOBOC KB.Y.

2

3

68. 1JIsA MOCJIEJHET'O 3JIEKTPOHA B ATOME C
BAJIEHTHBIM JJIEKTPOHHBIM CJIOEM 5s> KBAHTO-

BbBIM YUCJIIAM COOTBETCTBYIOT:

CIIMHOBOC KB.4.

I'JIaBHOC KB.Y.

0

OpOUTAIBHOE KB.Y.

0

MArouTHOC KB.4.

3)

-1/2

69. JIsA MOCJIEJHET'O 3JIEKTPOHA B ATOME C
BAJIEHTHBIM 3JIEKTPOHHBIM CJIOEM 4f° 65> KBAHTO-

BbBIM YUCJIAM COOTBETCTBYIOT:

OpOUTaIBLHOE KB.Y.

CIIMHOBOC KB.4.

T'J1IaBHOC KB.4.

MArauTHOC KB.4.

+1/2
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70. AOHHAS CBSI3b -

(1) cBsi3p Mexay aroMamH BOJOPOJA OJHOW MOJICKYJIbI H
CHIIBHO 3JIEKTPO-OTPULIATEILHBIMU 3JICMEHTAMH JPYTrOoW MOJICKYJIbI

(2) cBs3p MEXIy aTOMaMH, SJIEKTPOOTPHIIATSIBHOCTH KOTO-
PBIX OTJIMYAIOTCS, HO HE3HAYUTEIBHO

(3) cBsI3b, KOTOPYIO OCYIIECTBIISIOT OTHOCHTEIILHO CBOOOI-
HBIC DJICKTPOHBI, HAXOAIINECS MEXAY HOHAMH METAJIJIOB METaJlIN-
YECKOW peIEeTKU

(4) cBs3b, KOTOpasi 00pa3yeTcss MEXAYy aTOMaMH C OJMHAKO-
BOM AJIEKTPOOTPHUIIATEIIEHOCTHIO

(5) cBsi3b, KOTOpast BO3HUKACT, KOT/Ia OJIHU aTOMbI ITOYTH TI0JI-
HOCTBIO OT/IAI0T BAJICHTHBIC AJICKTPOHBI, a IPYrHe PUCOSTUHSIIOT UX

71. KOBAJIEHTHAS ITOJISIPHASA CBSA3b -

(1) cBs13b, KOTOPAst BO3HHUKACT, KOT/Ia OJHH aTOMBI ITOYTH TTOJI-
HOCTBIO OTJAI0T BAJICHTHBIC JICKTPOHBI, & APYTUE MPUCOCIUHSIOT HX

(2) cBa3b, KOTOpast 0Opa3yeTcss MEKAYy aTOMaMH C OJWHAKO-
BOU 3JICKTPOOTPHULIATEIBHOCTHIO

(3) cBs3p MeXIy aTOMaMu, SJIEKTPOOTPHIIATSIBHOCTH KOTO-
PBIX OTJIMYAIOTCS, HO HE3HAYUTEILHO

(4) cBsi3p MexAy aroMaMd BOJOPOJA OTHOM MOJEKYIBI U
CHJIBHO DJICKTPO-OTPHUIATEIBHBIMH DJIEMEHTAMHU JIPYTOil MOJIEKYJIbI

(5) cBsI3b, KOTOPYIO OCYIIECTBIISIOT OTHOCHTEILHO CBOOOI-
HBIC DIICKTPOHBI, HAXOSAIINECS MEXIY HOHAMH METaUIOB METaUTH-
YECKOM pelIeTKH

72. KOBAJIEHTHAS HEITOJISIPHASI CBA3b -

(1) cBs3b, KOTOpasi OOpa3yeTcsi MEXAY aTOMaMHU C OJUHAKO-
BOH 2JIEKTPOOTPHUIIATEIIBHOCTHIO

(2) cBs3b, KOTOPYHO OCYLIECTBISIFOT OTHOCHUTEIBHO CBOOO/-
HBIC DIICKTPOHBI, HAXOIAIINECS MEKIY HOHAMH METaUIOB METalIH-
YECKOM pelIeTKH

(3) cBsI3p MeXIy aTOMaMu, SJIEKTPOOTPHIIATEIBHOCTH KOTO-
PBIX OTJIMYAIOTCS, HO HE3HAYUTEIHLHO

(4) cBs13b, KOTOpAst BO3HHUKACT, KOT/Ia OJHH aTOMBI ITOYTH TOJI-
HOCTBIO OT/JIAIOT BAJICHTHBIC DJICKTPOHBI, & IPYTHE MPUCOCAUHSIOT UX

(5) cBA3p MeXIy aTOMamMH BOJOPOJA OJHOW MOJICKYIbI H
CHJIBHO 3JIEKTPO-OTPHIIATSIbHBIMU 3JIEMEHTAMH JIPYTOi MOJICKYJTbI
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73. METAJIVIMYECKAS CBA3b -

(1) cBs3b, KOTOpast 0Opa3yeTcsi MEKAY aTOMaMH C OJWHAKO-
BOM AJIEKTPOOTPHIIATEIIEHOCTHIO

(2) cBsA3b MEXIy aTOMaMH, 3JIEKTPOOTPHIIATEIIBHOCTH KOTO-
PBIX OTIMYAIOTCS, HO HE3HAYUTEIBHO

(3) cBsA3p MexAy aToMamMM BOJIOPOJA OJHOW MOJEKYIBI H
CHIIBHO AJIEKTPO-OTPULIATSIILHBIMU 3JIEMEHTAMH JAPYTOW MOJICKYJIbI

(4) cBs3b, KOTOpAsk BOSHUKAET, KOT/IA OJHA aTOMBI ITOYTH I10JI-
HOCTBIO OT/IAI0T BAJICHTHBIC AJICKTPOHBI, a PYTHe MPUCOSAUHSIOT UX

(5) cBsI3b, KOTOPYIO OCYIIECTBIISIOT OTHOCHTEIILHO CBOOOI-
HbIC JJICKTPOHBI, HAXOAIIUECS MEKAY HOHAMHU METAaJUIOB METaJlI-
YECKOHU peIIeTKH

74. BOJIOPOJTHASI CBSI3b -

(1) cBs3b, KOTOpast OOpa3yeTcsi MEKAY aTOMaMH C OJMHAKO-
BOH 2JIEKTPOOTPHUIIATEIIBHOCTHIO

(2) cBsi3b MeXIy aTOMaMH, DJICKTPOOTPHLATEIBHOCTH KOTO-
PBIX OTJIMYAIOTCS, HO HE3HAYUTEIEHO

(3) cBsi3b, KOTOpasi BO3HUKACT, KOTJIa OJIHU aTOMBI ITOYTH TIOJI-
HOCTBIO OTJIAIOT BAJICHTHBIC HJICKTPOHBI, & IPYTHE MPUCOCAUHSIOT UX

(4) cBsi3b, KOTOPYIO OCYLIECTBIISIOT OTHOCHTEIILHO CBOOOI-
HBIE JJIEKTPOHBI, HAXOIAIIUECS MEKAY HOHAMHU METaJUIOB METaJlIu-
YECKOM PelIeTKH

(5) cBsi3p Mexay aroMamMu BOJOPOJA OIHOM MOJEKYIBI U
CHJIBHO 3JIEKTPO-OTPHIIATSIbHBIMU 3JICMEHTAMH JIPYTOi MOJICKYJTbI

75. XUMHNYECKHUE CBsA3U 110 JOHOPHO-
AKIHEIITOPHOMY MEXAHU3MY MOI'YT OBPA30BBIBATD

[1] N

[2] S

[3] Cs

[4]1 F

76. 1OJIS1 KOBAJIEHTHOM CBSI3U MAKCHUMAJIb-
HA B XUIOPUJIE

(1) rapuus

(2) mupkoHus
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(3) xkypuaroBus
(4) TuTana

77. 10JIA KOBAJIEHTHOM CBSI3U1 MAKCUMAJIBHA B
(1) AlHs

(2) H2S

(3) PH3

(4) NaH

78. XUMHUNYECKAS CBsA3b HAUBOJIEE ITOJISIPHA

B MOJIEKVYJIE

(1) SiFs
(2) BFs
(3) KF
@) F

79. HAWBOJIEE HWOHHBIA XAPAKTEP CBA3M

NUMEET

BEH

MOJIEKVJIA XJIOPUIA
(1) munka

(2) pryru

(3) maraus

(4) dapus

80. BAJIEHTHBII YIrOJl B MOJEKYJIE BOJIbI PA-
T'PAJIYCA (OB)

(1) 109,28

(2) 104,5
(3) 90
(4) 120

81. HOJISIPHBIMMU ABJISAIOTCS MOJIEKYJIbBI:
[1] CF.4

[2] H2S

[3] O

[4] H2

[5] H20
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82. HEINIOJIAPHBIMMU SIBJISAIOTCSI MOJIEKYJIbBI:
[1] H2

[2] O2

[3] H2S

[4] CF4

[5] H20

83. BOJBHIE BCEI'O BBIPA’KEHA IOJAPHOCTbD
CBs3U B BEHIECTBE

(1) xmop

(2) pochun

(3) cepoBomopon

(4) xmopoBoAOPOA

84. METAJVIMMECKHMH XAPAKTEP CBOWMCTB
3JIEMEHTOB BO3PACTAET B PSLY:

Ba
Mg
Sr
Ca

85. HEMETAJLJIMUECKUI XAPAKTEP CBOHMCTB
3JIEMEHTOB YMEHBIIAETCS B PAJLY:

Sb
As
P
N
Bi

86. KOBAJIEHTHASI CBSI3b MEKIY ATOMAMU
WMEET MECTO B BEIIIECTBAX:

[1] NasP

[2] H2S
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[3] SO2
[4] CaO
[5] PCl 5

87. HOHHASI CBsI3b MEXIAY ATOMAMU UMEET
MECTO B BEHIECTBAX:

[1] NasP

[2] H2S

[3] CaO

[4] SO2

[5] PCl 5

88. U3 HIEJOYHbIX METAJIJIOB HAUBOJIBIIIYIO
TEHAEHINIO K OBPASOBAHUIO KOBAJIEHTHBIX CBSI-
3EN MPOSIBJISIET:

(1) marpuit

(2) pyOuanit

(3) uesuit

(4) nutuit

(5) dpanmuii

(6) xanmit

89. U3 HIEJIOYHbIX METAJIJIOB HAUBOJIBIIYIO
TEHJIEHIIMIO K OBPA3OBAHHMIO MOHHBIX CBSI3EN
NMPOSABJISIET:

(1) pyouamit

(2) ppannmit

(3) nurtuit

(4) xanuit

(5) natpuit

(6) te3uit

90. XUMHNYECKAS CBsI3b B BPOMUIE KAJIUSA
(1) BomopoaHas

(2) xoBasieHTHAs TTOJIsIPHAS

(3) nonnas

(4) xoBaJIeHTHAST HETOJISIpHAS
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91. XUMHUYECKAS CBsI3b MEXIY ATOMAMU
9JEMEHTOB C IOPAAKOBBIMHU HOMEPAMMUM 8 U 16

(1) nonnas

(2) BomopoHas

(3) xoBaseHTHAS TOJISAPHAS

(4) xoBasleHTHAST HETOJISIPHAS

92. IJIMHA CBSI34 B MOJIEKYJIAX: H2Te, H2Se, H2S
(1) e u3menseTcs

(2) yBenmuuBaercs

(3) ymenbIaetcst

(4) cHayana yMeHbIIAETCS, 3aTEM PAacTET

93. CTEIIEHb OKUCJIEHUSA ®OCPOPA B COE/IU-
HEHUMU H3POs PABHA

(1) +5

(2) +1

(3)-3

(4) +3

94. ) KEJIE30O UMEET CTEIIEHb OKUCJIEHUS +3 B
COEJUHEHMNNA

(1) Fe2(S04)3

(2) KoFeOq

(3) FeCly

(4) Fe(NO3),

95. CTENNEHb OKMCJEHHSI MOJIMBIEHA B CO-
EJVHEHUU Na:MoOa

(1) -4

(2) +6

(3) -6

(4) +4

34



96. AJIULIOTPOIIUS OBYCJIOBJIEHA

(1) 60BIIUM YUCITIOM XMMUYCCKHX 3JICMCHTOB

(2) MmHOTOOOpPA3KEM HEOPraHMYECKUX BEIIECTB

(3) pasnMUHBIM MOPSIIKOM COCAWHEHUSI AaTOMOB B MOJICKYJIax
U KpUCTajiax

(4) pa3nu4HOI Maccoil aTOMOB AJIEMEHTOB, 00pa3yIONIUX Be-
IIECTBO

97. AJUIOTPOIIHBIE MO/IU®UKAILINA UMEKOTCA Y
1S, SsI, Ci
2S, P, Ar
(3)Cl, N, O
4o, C, P

98. IIACTI/H_[EI‘/'I, KOTOPAA MOXET SABJATBCS
JOHOPOM JEKTPOHHOM ITAPBI, SABJIAETCS

(1) BH3

(2) NH3

(3) CH4

(4) CaH2

99. CTEIIEHb OKHMCJ/IEHHUS CEPbI B COEJIUHE-
HHUUN H>SOs PABHA

(1) +6

(2) +4

(3) -2

4) +2

100. CTENIEHb OKUCJIEHUSI A30TA B COE/IMHE-
HHUM HNO; PABHA

(1) +5

(2) +3

(3) -3

(4) +4
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IIpaBuJbHbBIE OTBETHI:

Bompoc OtBer Bompoc Otser
1. 1 51. 1
2. 2 52. 88
3. 1 53. 3
4. 3 54. 2
5. 3 55. 4,5
6. 1 56. 3
7. 2 57. 3
8. 3 58. 1;2;4;3 (a;0;r;B)
9. 3 59. 1
10. 1 60. 2
11. 4 61. 3
12. 2 62. 5
13. uTTepOHit 63. 7
14. XpOM 64. 4
15. 3 65. 1-4;2-3;3-1;4-2
16. 1 66. 1-4;2-3;3-1;4-2
17. 3 67. 1-4;2-3;3-2;4-1
18. 4 68. 1-4;2-3;3-2;4-1
19. 2 69. 1-1;2-2;3-4;4-3
20. 3 70. 5
21. 1 71. 3
22. 3 72. 1
23. 18 73. 5
24. 4 74. 5
25. 1 75. 1,2,4
26. 3 76. 4
27. 1,5 77. 3
28. 1 78. 3
29. 2 79. 4
30. 1 80. 2
3L 1 81. 2,5
32. 1 82. 1,2;4
33. 4 83. 4
34. 2 84. 24,31
35. 1 85. 4,3;2,1;5
36. 2 86. 2;3;,5
37. 3 87. 1,3
38. 1 88. 4
39. 1 89. 2
40. 2 90. 3
41. 3 91. 3
42. 1 92. 2
43. 18 93. 1
44. 3 94. 1
45. 43 95. 2
46. a3oT 96. 3
47. Maprasert 97. 4
48. CTPOHIHI 98. 2
49. 6 99. 1
50. 1,4 100. 2
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Taomuna 1
toB [I.11. Menneneena

[Tpunoxenne

- Hepnonnqecxaﬂ CUCTEMA XUMHNYCCKUX DJICMCH-

1 TIepuoANMECKAN CHOTEMA XHMEMECKEX LIEMEHTOR Vi VI
1l1 1 /L K. Menaeneena (H) 2 He
o = = 4,028
oy 1] it} I v Vi g
Li 3 [Be ils Cilz Nis O 10 Ne
2(2 6941 ;cms 10,811 211 14,0067 15,9554 18.998403 20,179
Tl Sepaumik Sop VTaepox 20T ERCTOPAR Srcp Beox
Na 11 |M 13 Allis  Sif1s Plis S|i7  Cljis Ar :
3|3 nmwy guw B | W 097376 | 32086 3453 39548 1"{."?‘.’"""“'"’“""""’
st saceri e spemit | gocgep o sprox e s 1100
K 19[Ca 2(S¢c 2a[Ti 2]V 23|Cr 24|Mn 25[Fe 2 ‘\l 28
4 39058 20078 449591 o8 50,9415 519561 54,9380 55,847 ‘= 9;“ 5868
4 xali it T Tpou wapraneq xodamst
2 Cuf3 Zn|31 Ga|2 Ge|3s Ass: Se[3s  Bris Kr
5 |65 6539 [0} 59 749216 7856 7. L8 )
M3 o ruui repuanai MR AL een APHETON
Rb 37|(Sr 3:|Y 39(Zr  0|Nb #1/Mo 4(|Tc 43|Ru  4«[Rh  s5|Pd 46
6 §5467% 782 8.%0% ) ot} 82,5084 o5 53] 10007 1025055 10642
5 Pyt = wrTp mpxoms moduk swoTda e e e it premmi auk
47 glss Cdfso Im[s0 Sm|st  Sb{s2 Te|ss I[ss  Xe
7 |07 14 148 11878 12175 e 1269043 1319
¢ ok Wk Q080 cypesa = P fioa ACAHON
Cs s5|/Ba se|La~ s7/Hf 72[Ta 73|W 74|Re 75|0s 76|Ir ‘.'IPt 78
8 13280684 13733 1389055 17845 1809478 183 85 186,207 1902 L)) 195,08
6 nesmi Sapuil x TamTan s pemuil ocumil spuzRk
70  Aufso Hgls1 TI Pb Bilss Polsz  Atlss Rn
9 (196583 W05 W438 W08 9804 )] 310} [N}
305019 oIV Tl chamea vt nonow panox
o Fr s7|Ra ss|Ac* so 104 |Db 105[Sg 106 |Bh 107 |Hs 10s{Mt 100 |Ds 110
223} 2 237, {281 262 263] 262 265} 2 27t
- 23] 230} .11 pey | e 1 | g B | P B |
it 111 Rg 112 Tub 113 (Tut) |1 114 1+ Ung H(Lup) 116 l’uhnf’(l’us) 118 Uuo
U gennuﬂ “wvwtuii [ ]\m'mui \sw]\'nanu ummemnﬁ Q';]\nmr-‘ I\i\'n:emﬁ [\\"lwmrn
* JlanTasonast
Ce 58 |Pr 59 [l\d 60 |Pm 61|Sm 62 Eu 63 Gd a}Tb 65 |Dy 66 |Ho 67 [Er 68 [Tm 69 Yb o Lu 71
13 s 4424 1143, 150,38 DY INL RIS TSR 18/26 [oesssr 1ase
it . caszouil orui 8 _fromeamil uil n'r- II'II moteanii

pdig KTHHOMAN
Th 90 [Pa 91 [l 92 INp 93 |[Pu 94|Am 95 [Cm 9% Bk 9"
L2031 [.;11 138 Uy 1257) 1233
roun it | i | nvromi
e30¢ 00 B :xoém.\ MACCABOS HUCNO 068 YCTOMMMBOTO HI0TOmY

Tabnuua 2 - MonekynsipHble MacChl HEOPraHMUECKUX COeIU-

HEHUHI
Housx H* NH, Nat | Kt Ba?t| ca?t Mg" AP | ot | Fe?t | Fe¥ | Mn?t| Zn?t| cu® Ag+ Ph2*
0% = = 62 | 94 | 153 | 56 | 40 | 102 | 152 | 72 | 160 | 71 81 80 | 232|223
OH™ 18 | 35 | 40 | 56 (171 | 74 | 58 | 78 | 103 | 90 | 107 | 80 | 99 | 98 | 125 | 241
o 36,5 [ 53,5 ] 58,5|74,5| 208 | 111 | 95 | 1385|1585 | 127 | 1625 | 126 | 136 | 135 | 1435 | 278
s 81 | 98 | 103 | 119 | 297 | 200 | 184 | 267 | 292 | 216 | 296 | 215 | 225 | 224 | 188 | 367
] 128 | 145 | 150 | 166 | 391 | 294 | 278 | 408 | 433 | 310 | 437 | 309 | 319 | 318 | 235 | 461
NO; 63 | 80 | 85 | 101 | 261 | 164 | 148 | 213 | 238 | 180 | 242 | 179 | 189 | 188 | 170 | 331
s 34 | 68 | 78 | 110 | 169 | 75 56 | 150 | 200 | 88 | 208 | 87 97 | 96 | 248 | 239
S6.F 82 | 116 | 126 | 158 | 217 | 120 | 104 | 204 | 344 | 136 | 352 | 135 | 145 | 144 | 296 | 287
Soreg 98 | 132 | 142 | 174 | 233 | 136 | 120 | 342 | 392 | 152 | 400 | 151 | 161 | 160 | 312 | 303
relorca 62 | 96 | 106 | 138 | 197 | 100 | 84 | 234 | 284 | 116 | 292 | 115 | 125 | 124 | 276 | 267
Si0,% 78 | 112 | 122 | 154 | 213 | 116 | 100 | 282 | 332 | 132 | 340 | 131 | 141 | 140 | 292 | 283
PO, 98 | 149 | 164 | 212 | 601 | 310 | 262 | 122 | 147 | 358 | 151 | 355 | 385 | 382 | 419 | 811




Ta6mmua 3 - PacTBOpUMOCTb HEKOTOPBIX COJIEH U OCHOBAHHH B BOJIC

g x| ve [vez | e [co e [ o | ar o [ Bem [ e [ [ 0o [ [ 207 [ e [ P2 | 57 [ s
OH" p|l?|P|P|P?P|M| H | M|H|E|H |8 |H®|H|®|H|-|&|H|=
F |p | M|?| P |P| M | H|H |HE|M|E|E|8]|P|P? ]| P |7 | P |H|P]|CE
c- |e|®e|®2| e |P |2 |2 | ® |22 |2]|® | P | B |® | ° | P |H]|M|P]|c®
5 |ep|p |2 | P |P |2 |2 | P |2 P |2 ]| P | P | P |P | P | P |H|M|P]|oP
T |s|P|2| P |®|® |2 | P 2P| ?| 2|2 || "] ]| ® |7 | B |H| M]|E
5= |p|p|Pp|P|P|-|-|-|85|-]|-|® |- |8 |8 |8 |& |8 |&8]|H8|="
A | e |e|®|® P |2 | B | P B |2] 2|2 2|2 |82 |7]z2]7]|¢
so- | e |P|P | P |P|®H | H| ™M |H]| |- |BE|?|8]|HE]|? |™M|8B|H]| ]|
HSO; | P ? P P P P P P P 2 2 2 2 2 2 2 2 ) 2 2 9
50y |® | P|P| P |P|H | M| P |H]|P|P|P|P|P]| P | P | P |M|H|P]|E
mo [z e s F 2 2 = 7 < T T =Ta o5 p
vo;(elele|e|e|e|e| e 2l ||| ||| ]r]|_-|¢
No; |[p|p|®| P |B| P B ]| P |P]| 2] 2|2 |2]®]|M]| | |M|2]2]2
POy |p |H|?|P|_|® | ®H|H |H|H|E|H|H|H|H|Hd|H H| ®|®
BP0 s e e | |p |2 |2 |8 |2 2| 2|8m ]| 2222 |2 |2]|-|7]:°
o e (ol |ualalwlael [l 2]al][u]a]-
cor |p|p|P|P |P|H | H|H |H]|?|?|HE]|?|H®|H|H|H|BE|&H]|®|=H
HCO. | P |P | P | P |P| P |2 | P | P? | P |2 | P | P | P[P P | P |7 | P |P]|C
CHCOOl p | p || p P |2 |2 | P |P|-|P |2 |-|P]|0P p e |2 [P | -]|0>
so- |H |8 |®|®|P|®H|H|H | H|P|P|H|P|P|P | H|H|P|BE]|P|CP

P - pacteopreTea (= 17 wa 100 T H20); M - mano pacraopaeca (o7 0,17 70 17 #a 100 1 H20); H— we pacTeopaenca (< 0,1 ra 100 THZ0); - - 5 00 Cpeas PAINArasTCR, 7 — heT
AOCTOBEPHBIX CEEAEHIT O CYLECTEOBAH KN COTIHEHIR

Tabmuua 4 - 3HaueHUS OTHOCHUTENIBHOW 3JEKTPOOTPUIATEIh-
HocTH 3meMeHTOB (110 JI. [Tonunry)

vil R T R T

(kD) He

Ne
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Tabmuia 5 - HazBasus BayKHENUINX KHUCIOT U UX COJIEH

Ha3zpanmue
Kuciorsi

KHCJIOTHI COJIH
H3BO3 OprobopHast Oprobopat
HBr bpomoBonopox bpomug
CH3COOH YkcycHas Auerar
HCN [HnanoBogopoxa Huanug
H2CO3 VYronbHas KapOGonar
HCI XJ10pOBOIOPOT Xnopun
HCIO4 XnopHast [epxmopat
HCIOs XopHOBaras Xnopar
HCIO> Xnopucras Xmoput
HCIO XJIOpHOBATHUCTAS ['umoxmopur
H2CrOg4 XpomoBas Xpomart
H2Cr.07 JluxpomoBast Jluxpomar
HJ Honosomopon HNonmun
HF DTOPOBOAOPOL dropupg
HMnO4 MaprannoBast Ilepmanranar
HNOs3 A3oTHas Hutpar
HNO: A3zorucras Hutpur
H3POg4 OptodocdopHas Optodocdar
HPO3 Meradochopnas Meradocdar
H2S CepoBoiopon Cynsbun
H2S0s3 Cepnucras Cynsdut
H2SO4 Cepnas Cynbpat
H2S203 Tuocepnas Tuocynbdar
H2SiO3 Kpemuuesas Cuukar
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