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HNPEIJMET XUMHWHU. OCHOBHBIE TIOHATUSA XUMHUHN

XHMHS — 3TO HayKa O COCTaBe, CTPOCHHH, CBOIMCTBaX M MPEBPAILCHUIX
BEILIECTB.

BemecTBO — OJTMH U3 BUIOB MaTEpUH, KOTOPHIA XapaKTEePHU3yeTCsS Mac-
COM TIOKOS. DTO COBOKYITHOCTh aTOMOB, MOJICKYJI, HIOHOB U PaJAHKaJIOB, COCTO-
SITIX U3 OJHOTO WM HECKOJIBKIX XUMHUECKUX DIIEMEHTOB.

ATOM — HauMeHbIIAs XUMHICCKH HEeIeNnMasi AIeKTpOHeHTpanbHas Ja-
CTHIIa, COCTOSIAsI U3 MOJOXKHUTEIBHO 3apsHKEHHOTO spa M OTPUIATEIBHO 3a-
PSDKEHHBIX DJIEKTPOHOB.

MoJtekyi1a — 3TO HaMMEHbIIAs YaCcTHIA BEIECTBA, KOTOPAsi COXpaHseT
XMMHUYECKHE CBOIMCTBA JAHHOTO BELIECTBA.

HMon — atoM wim rpyria aToMOB, UIMEIOIMX SJEKTPUIECKHI 3apsil.

ATOMHO—MOJIEKYJISIDHOE YUeHUe:

1. Bce BemiecTBa COCTOST U3 MOJICKYJL.

2. MouneKynbl COCTOSIT U3 aTOMOB.

3. MoJeKyNbl 1 aTOMBI HAXOATCS B HETIPEPHIBHOM JIBHIKCHUH.

4. B XIMMHYECKIX PEaKIUsIX MOJICKYJbI OJHUX BEIIECTB MPEBPAIIAIOTCS B
MOJICKYJIBI IPYTUX BEIIECTB. ATOMBI B XUMHUUCSCKHX PEAKIIIX HE H3MEHSIFOTCS.

XUMUYECKHIl 3JIeMeHT — 3TO COBOKYITHOCTH aTOMOB C OIMHAKOBBIM
3apsAIoOM spa.

IIpocThie BemecTBa — BElECTBa, COCTOSIINE U3 ATOMOB OJHOTO XUMHU-
geckoro ajeMenTa (Hemetamisl — Oy, Fp, Nj, S, Se, Te u 1.1.; MeTamuier — Na,
Ca, Fe, Niut.1.)

Ci0KHBIe BelIeCcTBa — BEIIECTBA, COCTOAIINE M3 aTOMOB Pa3HBIX XH-
muueckux snementos (H,0, H,SO,, KCI, NaOH u 1.1.).

AstoTponusi — 00pa3oBaHUE OJHUM DJIEMEHTOM HECKOJIBKHX MPOCTHIX
BeriecTB. Hanpumep, yraepon (amtoTponHeie GOPMEI SIeMEHTa — anMas, Tpa-
¢uT, xapOuH); cepa (ADIOTPOIHBIE (POPMEI JIEMEHTa — POMOMYEcKast, MOHO-
KIIMHHAS, IacTudeckas); ¢pochop (amuroTporHbie GOpPMBI dJIeMEeHTa — OeIbIH,
YepHBIN, KPACHBIH).

Xumnyeckasi gopMyia — 3TO CIIOCO0 OTPaKEHUS XUMHIESCKOTO COCTaBa
BeriecTBa. TUbl XUMHYECKUX (HOpMYI: npocmeniuias (Imnupuyeckasn) ¢op-
Myna — TIOKa3bIBaeT KAUeCTBEHHBIH COCTaB U COOTHOIICHHMS, B KOTOPBIX HAaxo-
JISITCSL 9aCTHUIlBI, 00pa3yrolie JaHHOE BEIIECTBO; MOJCKYIAPHAA (UCIMUHNHA)
gopmyna — oTpaxkaeT KaueCTBEHHBII COCTAB M YUCIIO COCTABJISIOIINX BELIECTBO
YaCTHII, HO He TOKa3bIBaeT CTpyKTypy Bemectsa (H,O, H,SO,, KCl u 1.11.); 2pa-
duueckan popmyna — oTpaxkaer nopsIOK COSTUHEHUS YACTHII, T.€ CBI3H MENKIY
HUMH, HO HE JaeT Ipe/CTaBlieHne 00 WX MPOCTPAHCTBEHHOM DPACIIOJIOXECHUU
(CH,=CH-CHy); ecmpyxkmypnas ¢popmyna — otpaskaet npoCcTpaHCTBEHHOE pac-
TIOJIOXKEHHE YaCTHI], T.€. TEOMETPHIECKYIO (POpMY MOJICKYIIBI.

XuMHYecKasi peaknusi — MPeBpalieHie BEIeCTB, COIPOBOXKAAIOIIEECS
M3MEHEHHEM HX COCTaBa M (WJIN) CTPOCHHSI.
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Xumuueckoe YPaBHEHHE — OTO yCJIOBHAas 3allUCh XUMUYECKOM peakuuu €
IIOMOIIIBIO XUMHWYCCKHX 3HAKOB 1 (bOpMyJ'I B CTCXUOMETPUICCKUX COOTHOILICHHUAX.

OCHOBHBIE CTEXUOMETPUYECKHUE 3AKOHbBI XUMHNHN

Cmexuomempus — pa3fen XMMUH, PACCMaTPUBAIOMINN KOJTHYECTBECHHBIC
(MaccoBble, 0OBEMHBIEC) COOTHOIICHUS MEKIY PEaruPYIOIIMMH BEIIECTBAMHU.

PacueTsl TaknX KOJTHMYECTBEHHBIX COOTHOIIEHUH MEXIY 3IEMEHTA-
MU B COCAMHCHHIX HJIM MEXIY BELICCTBAMH B YPaBHEHHUSAX XMUMHYECKHUX
peaknuii, BBIBOJ (OPMYJ HA3BIBAIOTCA CMEXUOMEMPUUECKUMU pacyema-
mu. VX TeopeTmueckoil OCHOBOHW SBISIOTCS (QyHIaMEHTalbHBIC 3aKOHBI
XUMHUH, 9aCTO Ha3bIBAEMBIE cmexuomempuieckumu 3akonamu. CTexno-
MCTpHUA BKJIIOYACT B 06651 3aKOHBI MOCTOAHCTBA COCTaBa, KpaTHBIX OTHO-
IHeHI/II‘/II, OKBUBAJICHTOB U COXpPAaHCHUSA MaCCHI.

3akon coxpanenus maccol (M.B. JlomoHocoB, 1748, A. JlaByasbe, 1789):

«Macca sewecme, 6CmMynalOuux 6 XUMU4EeCKy0 peaKyuro, pagHa macce
eeugecma, 00pazyIOWUXCca 6 pe3yibmame peaxKyuuy

! 3aKOH SIBJISICTCS YACTHBIM CIyYaeM 3aKOHA COXPAHEHHS BEIECTBA U SHEP-
TR

JJOMOHOCOB, Muxaua BacuiabeBuu
19 HOs10pst 1711 1. — 15 ampens 1765 T.

Pyccruil yuénwiii Muxaun Bacunvesuu Jlo-
Monocoe poouics 6 cene [lenucoska Apxanzens-
ckoul 2ybepnuu (Hvine c. Jlomonocoso) 6 cemve
nomopa. B 1731 2. on nocmynaem yyumvcs 6
Cnassano-epexo-ramunckyto axademuro 8 Mockse,
661006 cebsi 3a O0BOPSIHCKO20 CbiHA, NOCKONbKY
KpPenocmHuix 6 akaoemuio He npunumanu. B 1735
2. on bvLn nocnawn 6 I[lemepbype 6 akademuueckuii
yuusepcumem, a 6 1736 2. — 6 ['epmanuro, 2oe
yuuncs cHavana ¢ Mapbypeckom yHueepcumeme
(1736-1739), noo pyxogodcmeom uzeecmnozo Qu-
suka u ¢unocogpa Xpucmuana Bonvgpa, a 3amem
60 D@petibypee 6 IlIxone copnoeo dena (1739-1741) y ecopnoeo cosemnuxa H.
TI'enxens, yuenuxa I'. llImans. Iocne o38pawenus 8 Poccuro 6 1741 2. Jlo-
MOHOCO8 cman aovloHkmom Dusuueckoeo kaacca Ilemepbypeckoii axade-
Mmuu Hayk, a 6 1745 2. — npogheccopom xumuu Ilemepoypeckou AH. C 1748
2. Jlomonocos paboman 6 yupesucoénnou no e2o unuyuamuse Xumuuecxou
aabopamopuu  axademuu; XumMudecKUMu UCCIe008aHUAMU OH 3AHUMANCS
maxoice 8 domauinell 1abopamopuu U Ha OCHOBAHHOM UM 8 Ycmb-Pyouyax
onusz Ilemepbypea cmekonvHOM 3a600e.

5


http://www.dlc.mipt.ru/chemist/content/chapterr/section1/paragraph71/theory.html
http://www.dlc.mipt.ru/chemist/content/chapterr/section1/paragraph64/theory.html
http://www.physchem.chimfak.rsu.ru/Source/History/Persones/Stahl.html

Teopueckasi Odesmenvhocmv Jlomonocosa oOmMAUYANACH UCKTIOYU-
menvHou wupomou unmepecos. [Jo 1748 2. Jlomonocoe sanumancs npe-
UMYUeCMBEHHO QUUYECKUMU UCCIeO08AHUSIMU, @ 6 nepuod 1748-1757 ze.
€20 pabomul NOCEAUEHBL 2NAGHbIM 00PA30M PEeUleHUI0 Meopemudeckux u
IKCHEPUMEHMANLHBIX BONPOCO8 Xumuu. E2o mpyovl, omnocawuecs k mame-
mamuxke, uzuxe, Xumuu, Haykam o 3emie, acmpoHOMUU, CIMAu pyoeicom 6
PA3eumulU HayKu, OmepaHuyusaowum Hamypguiocoguio om s3xKcnepumeH-
MATbHO20 ecmecmeo3Hanusa. JIOMOHOCO8 U3N0H#CUL  OCHOBbI  AMOMHO-
Kopnyckyaapuoeo yuenus (1741-1750), paspabamvigan KuHemuyeckyio
meoputo mennomul (1744-1748), obocrosan Heobxooumocms npusnedenus
Qusuku 0na obvacuenus senenuu xumuu (1747-1752) u npeodroscun 0ns
meopemu4eckoli yacmu xumuu Hazeauue «Dusuueckas xumuay, a 0is
NPAKMU4ecKol 4acmu — «mexnuyeckas xumusy. On maxce oopamun 6Hu-
Mauue HA OCHOBONoOJA2aroujee 3HaueHue 3aKOHA COXPAHEeHUs 8eujecmed 6
XUMUYECKUX PeaKYUsX.

B pyxosooumotui Jlomonocogvim Xumuueckotl nabopamopuu Ilemep-
oypeckoii AH @binoansnacy wupoxas npocpamma dKCHepUMeHmaibHblX Uc-
cnedosanuii. On paspabamuigan mounvie Memoobl 836eUUBAHUSL U 00BEM-
Hble Memoodbl KoauuecmeenHo2o ananusda. Ilpoeoos onvimel no obocuey me-
Manios 8 3andsHHbIX cocyoax, JIoMoHOC08 nokaszas, umo ux eec nocie
Hacpesanus e usmeHsemcs. OH U3YYan pacmeopuMOCHb Colell npu pas-
JIUYHBIX MeMNnepamypax, YCMAaHo8Ul (aKmvl NOHUNCEHUS MeMnepamypul
npu pacmeopenul coneti U NOHUNCeHUs MOYKU 3AMep3anus pacmeopd no
CpagHenuo ¢ Yucmuim pacmeopumenem. JIomonocos auuno npouseén 60ib-
woe KOIUYeCmeo ananu3o8 20puvlx nopod. OH 00KA3bI8AN OPeAHUYECKOe
NPOUCXOANCOEHUE NOUBbI, MOPPA, KAMEHHOZ20 Yeis, Hemu, aumaps. B ceéoém
«Cnoge 0 poowcoenuu memannog om mpscenus 3emauy (1757) u 6 pabome
«O crosx 3emuvixy (koney 1750-x 20006, onybaruxoeana ¢ 1763) on nocue-
0068amenvbHo NPOBOOUNL UOEIO O 3AKOHOMEPHOU IBOIIOYUU NPUPOODL.

Jlomorocos coz0an 6 Poccuu muozue Xumuyeckue npousgoocmea — He-
Op2aHU4ecKux nueMeHmos, 2nasypeu, cmexia, gapgopa. On u306pén gapgo-
POBYIO Maccy, paspabomai peyenmypy u mexHoI0SUI0 U320MOGIEHUs YBEIHBIX
CMEKOI, KOMopble UCNONb308a O/l CO30AHUsL CEOUX MO3AUUHBIX KapmuH. Jlo-
MOHOCO8 0304l P50 MO3AUUHBIX nopmpemog (nanpumep, nopmpem Ilempa 1) u
MOHYMEHMANLHYIO (4,8x6,44 m) mozauxy «Ilonmaeckas bamanusy (1762-1764).
Mosauunvie pabomul Jlomonocosa 6vliu 8bICOKO OYeHeHbl poccutickol Axade-
Muetl Xyooxcecms, usbpasuietl eco 8 1763 2. caoum uieHoM.

[lepsvim uz pycckux akademuxos JIoMOHOCO8 NPUCHIYRUIL K NOO20MOBKe
yuebnuxos no xumuu u memanaypeuu: "Kypc gusuueckou xumuu" (1754) u
"Ilepsvie ocnosanus memanaypeuu, um pyousix den” (1763). Emy npunaone-
arcum 3acayea co3oanus Mockosckoeo yrugepcumema, npoekm u yueOHas npo-
2pamma Komopo2o CoCmaegieHvl um JudHo. JIoMOHOC08 c030an OCHOB8bI PYCCKO-
20 xumuyeckoeo sizvika. OH Hanucan maxdice psad mpyoog no UCMOPUU, IKOHO-
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MuKe, Qunonozuu; Hapaody ¢ HayYHLIMU uccredosanuamu JIomMonocos sanuman-
€A UMEPAMYPHLIM MBOPUECMEOM U ONYOIUKOBAN HECKONLKO 00 U Mpazeout.
Ha npomsiicenuu 6ceii arcusznu yuénuiii 0ol UHUYUAMOPOM CAMBIX pA3HOO0pA3-
HbIX HAYYHbIX, MEXHUYECKUX U KVIbMYPHbIX MEPONPUAMUL, HANPAGIEHHbIX HA
pazsumue npouzeooumenvHuix cun Poccuu u umeswiux nepgocmenenmoe 2ocy-
oapcmeennoe 3nadenie.

HUmenem Jlomonocosa naseanvt Mockoeckuii ynueepcumem, Moc-
KOBCKUL UHCIIUIYM MOHKOU XUMUYECKOU MexXHOoI02ulU, 20poo 8 Jlenunzpao-
ckoul obnacmu (bvigwuil Opanuenbaym), meuenue ¢ AmiaHmuyeckom oxe-
ame, 2opHulii xpebem Ha Hosotl 3emne, nodsoousiii xpebem ¢ Ceseprom Jle-
008UMOM OKeaHe, 8038blUIeHHOCMb Ha ocmpose 3anaownvii [llnuybepzeH.
Axademuss nayk CCCP yupeouna ¢ 1956 2. 3onomyrw meoanv um. M.B. Jlo-
MoHOCO8a 3a evldarowjuecs pabomuvl 6 001ACMU XUMUU U OpPyeux ecme-
CMGEHHbIX HAYK.

CoxpaHeHHEe MacChl BEUIECTB OOBACHIETCS COIJIACHO aTOMHO-
MOJICKYJSIPHOMY YYEHHIO clieAyrouuM o6pazoM. [oCKONbKY B XUMHUYECKHX
pEeaKIuax aTOMBI HE MCUYE3al0T W HE BO3HUKAIOT BHOBB IIPH MOCTOSHCTBE HX
MAacchl ¥ 00IIero YMCIia, MacChl BEIECTB 0 M TOCIE PeaKIUH OJHHAKOBHI.

3aKoH BEepeH; JUINb B IPAKTHYECKOM cMbIcie. Tak Kak Jroboe XuMude-
CKOE B3aMMOJICHCTBUE COIPOBOKIAACTCS W3MEHCHHEM JHEPIHU CHUCTEMEI, a
Macca M DHEPTus SKBHBAJCHTHBI, TO M3MEHICTCA M Macca cucTeMbl. OmHaKo
BCJICJICTBHE OTHOCHTEIFHO HE3HAUYUTEIHHBIX SHEPTeTHICCKUX YPPEKTOB peak-
IUH, U3MEHEHHUS MAacChl UCKIIOYUTEILHO Majbl U HE MOTYT OBITh U3MEPEHBI
COBPEMEHHBIMH HHCTPYMEHTAILHBIMU METOJAMH.

3akoHn nocrosincTBa coctasa (K. [Ipycer, 1808 r.):

«Bcakoe uucmoe geugecmeo, nesagucumo om cnocoba ezo nonyue-
HUs, uMeem NOCMOAHHbLIL KA4eCMEEHHbLI U KONUYECH8EHHbLI COCIMAE)

! BeImoustHsIeTCst TOIBKO JUISl MOJICKYJISIPHBIX BEIIECTB

3aKOH NPUMEHUM TOJBKO K COEIMHEHHSM C MOJICKYJSIPHOIM CTPYKTY-
poil. CoenHeHUs! ¢ HEMOJIEKYJIIPHOM CTPYKTYpOM 4acTO UMEIOT NEPEMEHHBIH
COCTaB, HE OTBEYAIOUIMH IIEJT0UYNCICHHBIM CTEXHOMETPHIECKUM COOTHOIIEHH-
SIM, YTO BO MHOTOM OOBSCHSIETCSI YCIIOBHSAMH MTOJYYEHHS TAKUX BEIIECTB.

Kak BbITekaeT W3 3aKOHa IMOCTOSIHCTBA COCTaBa, 3JIEMEHTHI B3aUMOCH-
CTBYIOT MEXIy CO0OI B CTPOTO ONpEIeNeHHBIX KOJMYECTBEHHBIX COOTHOIIIE-
HusX. [osTOMy B JaHHOM ciiydae MOXKHO TOBOPHTH 00 MX SKBHBAJICHTHOCTH
(paBHOIIEHHOCTH) MPHU OOPA30BAHMM XMUMHUYECKHX COCAMHEHHH. DKBUBAJICHT-
HOCTB TIPUCYIIa U B3aWMOJICHCTBHIO CIIOXKHBIX BEIIECTB. Bo MHOTHX cirydasx
yIOOHO CUNTATh, YTO B PEAKIIMIO BCTYIAET HE BCS YAaCTHIIA, a TOJIBKO OIpesie-
JIeHHAas ee J0Js. DTa J0Js MOJIydnia Ha3BaHUE SKBUBAJICHTA.



HPYCT (Proust), ZKozed JIyn
26 centsi0pst 1754 r. — 5 nrons 1826 .

Dpanyysckuil xumux Xoseg Jlhyu Ipycm
Pooucst 8 HebOILUOM 20poOKe AHoicepe 6 cembe
anmexaps. Ilonyyus xumuueckoe obpasosanue 6
THapuosicckom ynusepcumeme, 6 1775 2. on Ovln
HA3HAYeH HA OO0JHCHOCMb YRPAsIAlouje2o anme-
ko bonvHuywel Canvnempuep. B 1777 2. Ilpycm
NOAYYUN npueiauienue Ha Kageopy Xumuu u me-
maniypeuu HedaeHo ochosanHoli Koponesckot
cemunapuu 8 Bepeape (Hcnanus), 20e paboman
0o 1780 2. B 1785 2. koponv Hcnanuu Kapn II1
npuenacun Ilpycma ma donxcnocms npogheccopa
xumuu Apmunneputickoni wkonvl 8 Cezoguu. B
Odanvretiwem [lpycm pykosooun kagedpamu xumuu 6 ynueepcumeme Cana-
manxu (1789), a 3amem Maopuoa (1791-1808).

bnacodaps snauumenshotl ghunancosou nodoepcke kopoas Ilpycm
opeanuzoean 6 Maopude ouenb Xo0pouio ochawénnyio aabopamopuio, coopan
YenHble KOLIeKyuu Munepanos u peakmusos. B 1808 e., 6 nepuoo emopoicenus
sotick Hanoneona 6 Hcnanuio u nooasnenusi 6CHbIXHY8UIE20 8 CHPAHe HAPOO-
Ho20 6occmanus, aabopamopus Ilpycma u e2o xomnexyuu nozubnu. Ilpycm,
KOmMOpbitl 8 3mo epems Haxoouicsa 60 Ppauyuu, pewunr ocmamovcs mam. B
1816e. yuénvtii 6v11 usbpan unenom Ilapusicckou akademuu Hayx.

Cameim evloarowumcs Hayunvim oocmudcenuem Ilpycma cmano om-
Kpbimue 3aKona nocmoaucmea cocmasa. B Ucnanuu Ilpycm 3anumanca uc-
C1e008aHueM ceoUCms U coCmasa cOeOUHeHUN Pa3IUYHbIX MeMaiios — 0J08d,
Mmeou, dcenesa, nHuxeas u op. On 0oxazan, 4mo npu onpeoesenul cocmasa OK-
CUO08 MEMANI08 MHO2UE €20 COBPEMEHHUKU OONYCKANU OWUOKU, CYUUMAas 2uo-
poxcuovl okcuoamu. Ilpycm noxasan maxaice, umo pasiuirvle OKCUObl 00HO20
U MO20 JHce MEMAuNa UMEIom GNOJIHE ONPedeNEHHbLIL COCMA8, KOMOPbIUL MeHsi-
emcs ckaukoobpasno. Hccnedosanue cocmaga pasiuyHbix OKCUOO8 Memdai-
JI08, @ MAKICe UX XA0PUO08 U Cyibdudos, evinornennoe 6 1797—1809 ze., no-
CIYJHCUTIO OCHOBOU Ok OMKPBIMUAL UM 3AKOHA NOCMOSHHBIX OMHOUIEHULL.
Ipycm cpopmynuposan eco mak: "Bcezoa HeusmeHHble OMHOWEHUS, SMU NO-
CMOsIHHBIE NPUBHAKU, XAPAKMepusyloujue UCMuHHble COeOUHeHUs, KaK UCKYC-
CMBEHHO NOJYUeHHble, MAK U NPUPOOHbIe, OOHUM CJIOBOM, IO NOCHOSHCINEO
npupoowl, mak xopouwio sudennoe Illmanem, 6cé 3mo, s ymeepoicoaio, noo-
671CMHO XUMUKY He bojiee, YeM 3aKOH U30upamenvHoCmu <cpoocmea™, Ko-
MOpblil YNpaesisem ecemu peakyuamu coeourenus’”.

Onnonenmom Ilpycma 6 6o3HuKwielw OUCKyccuu 0 NOCMOSIHCMEe CO-
CMasa XumMu4eckux COeOUHeHUll BbICIYNUl e20 COOmMe4eCMBeHHUK — U3-
secmuvitl xumux Knoo Jlyu Bepmonne. Ilonemuxy 08yx yuéHwuix, npooo.-
arcaswyrocs ¢ 1801 no 1808 2., evidarowuiics ppanyyscruil xumux XKan Ba-
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mucm [Jioma nosogice oxapaxmepusosanr mak: "...HAuanics mesxicoy smumu
08YMsL BEIUKUMU NPOMUBHUKAMY, CTHOIb OOCMOUHBIMU NOMEPUMbCS CUNA-
MU, ONUMENbHBIU HAVYHLIL CHOD, 3aMeYamenbHbll KaK MAIaHmoM, maxk u
Xopowum 6Kycom e2o ywacmuuxos. M no gopme u no codeposcanuio 3mo
00UH U3 NPEKPACHeUWUX 00pazyos HayuHou ouckyccuu”.

bnazooaps momy, umo usmepenus Ilpycma Ovinu uUCKIIOUUMENLHO
MOYHBIMU 01 C80€20 8peMeHU, OUCKYCCUs 3aKOHYUIACh 8 noawb3y Ilpycma u
3AKOH NOCMOAHCMBA COCMABA NOIYYUT NPUSHAHUE OObUUHCIMEA XUMUKOS,
CMas 0OHUM U3 KPAeY2ObHbIX KAMHell XUMU4ecKol meopuu nepuooa Kiac-
CUYECKOU XUMUU.

3akon sxBuBajienta (Y. Bomwiacron, 1807 r.);

«Bewecmea e3aumodeiicmeyiom mexncoy co6oii 6 COOMHOWEHUAX
HPONOPYUOHAILHBLX UX IKGUGATECHNLY)

! 3axon skeusanenmos coomodaemes MoIbKo Osl 6€UeCme ¢ ROCMOSH-
HbLM COCMABOM

BOJIJIACTOH (Wollaston), Yuabsim Iaiig
6 aBrycra 1766 r. — 22 nexabps 1828 r.

Anenutickutl puzux u xumux Yuneam I aiio
Bonnacmon nonyuun meouyunckoe obpasosanue
Oxcgopoe u Jlonoowne, nonyuun 3eanue 8paya u ¢
1793 2. cman 3anumanca npakmukou 8 Jlonoowe.
B 1800 &, pazouaposasuiuce 8 MmeouyuHCKOU
npakmuke, Boniacmon ocmaeun meouyuny u 3a-
nanca naykou. Eeo pabomur noceéawensi neopza-
HUYECKOU XUMuu, a maxoice Qusuxe, acmpoHoMul,
bomanuxe u meouyune. B 1800 2. Boanacmon
paspaboman u 6HeOpui 8 NPAKMUKY Cnocod npu-
20MOBIEeHUs KOBKOU NIAMUHbL U 661 68 XUMuUye-
CKYI0O NpAKMUKY NIAMUHOBYI0 NOCcydy u annapa-
mypy, 4mo umeno 0ZpOMHOe 3HAYeHue 1aO0PAMOPHOL MEeXHUKU U XUMUYe-
CKOUl mexHonozuu. Bomnacmon npeonoscun opucuHanbHyo MmMexHuxy no-
POWIKOBOU MEMAILIYPEUll, KOMOPAs NPeO8OCXUMUIA COBPEMEHHble CNOCO-
Obl NPOMBIULIEHHO20 NPOUZBOOCMBA U30EUL U3 NAAMUHbIL, MOIUDOEHA,
sonvpama u Opyeux memannos. Pabomas nad oanvheiwum cosepuien-
Ccmeoganuem mMemoouxu ag@urnasxica u 00pabomxu NiAMUHLL, OH NpuULen
K MbICIU O B03MOACHOCTU CYUWeCMBOBAHUA NIAMUHONOO0OHBIX MEMAIO8.
B 1803 2. Bonnacmon omxpuin naiiaouu, 6 1804 2. — pooutl, a 6 1822 2.
nepevim 8vl0eNUn 8 Memaniuieckom eude mumawn. B 1801 2. Boanacmon
He3a8UcCUMO om Hemeykoz2o yuenoeo Hoeanna Pummepa omxpouin yno-
mpaguonemosgvle ayyu, HA CIEOVIOWUL 200 — XUMUYECKoe Oelicmesue
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9NEKMPUUECKO20 MOKA, U300PEN 2aNb8AHUYECKUL dTIeMEHM, HOCAWUL e20
ums. Bonnacmon nepewiii yeuoen 6 conneuHom cnekmpe HecKOabKo TUHU,
8nOCIEOCMBUY NOTYYUBUX Ha36aHue ppayneodeposvix. Mnmepecysce u
3aHUMAsACL Kpucmauiozpagueill, OH uzobpen ompajicamenbHulii 2OHUO-
Memp — npubop 018 UMepeHUs Y208 Medxicoy epanamu Kpucmania. Bon-
NACMOH BHEC OONLWON GKAAO U 6 XUMUUECKYIO MeOpuio, pazeusdas npeo-
CMABNeHUss 0 XUMUYECKUX IKEUBANEHMAX U dKeusaienmuuix eecax. B 1808
2., 6 pabome "O HAOKUCTBIX U NOOKUCABIX CONAX", NOMUMO HEKOMOPBIX KO-
JIUYeCMBEeHHbIX 3aKOHOMepHOocmell, Boinacmon enepgvie gvickazan u c8ou
Cco0bpasicenus 0 NPOCMPAHCMBEHHOM PACROLOXNCeHUU amomos. B 1814 2.
oH onybaukosan mabauyy "amomueix" unu "sxeusarenmuuix” eecos. Tao-
auya Bonnacmona Ovina cocmasenena Ha 0OCHOBAHUU PA3TUYHBIX ONbIMHBIX
OAHHBIX U MANIO OMAUYALACH Om mabauysl, danHou enociedcmseuu bepye-
auycom. Ynen Jlonooncrkoeo xoponesckozo obuecmsa (¢ 1793), eco cex-
pemapv (1804-1816) u npezudenm (1820). Meoanv Konnu (1802). B
yecmov Y. I. Bonnacmona mnazeamnvi munepan eonnacmonum (CaSiO3 c
npumecamu Fe, Mg u Mn), ozepo 6 Kanade u nynunwiii kxpamep. JIonoou-
cKoe eeonozuyeckoe obuecmeo 8 1831 2. yupeouno medans Bornacmona.

CornacHo mocnenauMm pexoMeHpamusm WMIOIMAK (MexmyrapomgHoro
COF03a TEOPETHICCKOM U MPUKIIATHOW XUMUH):

DKeueanenm 3To peanbHas WIH YCIOBHAS YaCTUIIA, KOTOPAs MOXKET IpH-
COCIMHATD, BEICBOOOKIATh, 3aMEIIaTh WX OBITh KAKUM-ITHOO APYTHM 00pa3oM
SKBUBAJICHTHA OJHOMY aTOMY WJIM MOHY BOJIOPOJa B OOMEHHBIX PEAKIUSIX WIH
OJTHOMY 3JIEKTPOHY B OKHCIUTEIHHO-BOCCTAHOBUTEIIHHBIX PEAKIIUIX.

Enunuueit konuuecTBa BelllecTBa 3KBUBAJICHTA siBJIAE€TCS MOJb. Hanpu-
Mep, cepHas kuciora HySO,4, uMeeT aBa aToMa BOAOPO/Ia, CIIOCOOHBIX MEPEX0-
JIUTh B PacTBOP B BUJI€ MOHOB WJIW 3aMelaThcsl Ha Metaiul. CienoBaTelbHO, B
1 mose H,SO,4 comepkutest 2 MOJIb €€ SKBUBAJICHTOB. B KHCIIOTHO-OCHOBHBIX
peaKIusX:

1 MOJb SKBHUBANIEHTA KUCIOTHI paBeH 1/Ny MOJb KUCIOTHI, TAE Ny — YUC-
JIO aTOMOB BOJIOPOJIa TAHHOM KHUCIIOTHI, YYaCTBYIOIIUX B TaHHON pEaKITuw;

1 MOJb 3KBHBAJICHTA OCHOBaHHA paBeH 1/Noy MOJIb OCHOBAHHSA, TIE Noy
— YHCJO THAPOKCUIHBIX TPYIII JaHHOTO OCHOBaHWS, YIACTBYIOUINX B JTAHHOMH
peakuuu;

1 MoJ1b 3KBUBasieHTa Coyn paBeH 1/(Nk:Zk) = 1/(Na'Zp) MoIb, T1e Nk 1 Na
— grclia KATHOHOB ¥ aHWOHOB, a Zk U Zp — 3apsjibl KATHOHA U aHUOHA.

Hamnpumep:
H3PO, + 2NaOH = NaHPO, + 2H,0; (3xB H3PO, = 1/2 mons H3PO,)
Bi(OH); + 2HCI = Bi(OH)CI; + 2H,0; (3xB Bi(OH); = 1/2 mons Bi(OH)3)
Al (SOy); + 6NaOH = 2AI(OH); + 3Na,SO;; (9xB Aly(SO,)3 = 1/6 Moss Aly(SO4)s)
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B oxucnutensHO-BOCCTaHOBUTENBHBIX PEAKIMAX YKBUBAICHT BEIIECTBA
paBeH 1/Ng, MOIB, I1e Ny — YUCIIO AJIEKTPOHOB, OTJaBAEMbIX BOCCTAHOBHUTEIIEM
WY IPUHUMAEMBbIX OKUACIUTEIIEM.

[Ipy ucnonb30BaHUM MOHATHSI «IKBHBAJIEHT» BCeraa HEOOXOIUMO yKa-
3bIBaTh, K KAKOIl KOHKPETHON peaKIii OHO OTHOCHUTCS.

Hampumep:

H3PO,4 + 3NaOH = NagPO, + 3 H,0 ks (1/3 H3PO,)
Hs;PO,4 + 2NaOH = Na,HPO, + 2H,0 3k (/2 H3POy)
H3PO,4 + NaOH = NaH,PO, + H,0O akB (I/1 H3POy)

3akoH kpaTHbIX oTHoweHui (JIx. Janeron, 1803 r.)

«Ecnu 06a anemenma o0pazyrom mexncoy co6oii HeCKonbKo coedune-
HUil, Mo maccvl 00HO20 IIEMEHMA, RPUXOOAWUECA HA 00 HY U MY Hce MACCY
0py2020, OMHOCAMCA MeMHCOY CODOIL KAK He Dobuiue yevle Yuciay

JAJIBTOH (Dalton), J:xon
6 ceHtsa0ps 1766 . — 27 utons 1844r.

Anenutickuti pusux u xumux [ocon JJaromon
poouncs 6 oepesre Hencguno ¢ Kambeonenoe 6 ce-
Mmbe mraua. Obpaszoeanue oH NOAYYUTL CAMOCHMOS-
MenbHO, eciu He CUUMAmsb YPOKo8 no Mamemamuxe,
Komopwie on bpan y cienozo ywumens [oc. Iayga.
B 1781-1793 ze. Jlanomon npenodasan mamemamu-
Ky 6 wkone 8 Kenoane, ¢ 1793 2. — ¢pusuxy u mame-
mamuxy 6 Hvro-konnedoce 6 Manuecmepe. Hayunas
paboma [anemona nauanace ¢ 1787 e. ¢ nabnoode-
HUutl Hao 6o30yxom. B meuenue nocredyrowux 57
JIem OH 8ell MemeopOoLo2UYeCKUll OHe8HUK, 8 KOMOo-
pom 3anucan 6oaee 200 000 nabriodenuil.

B 1793 2. Jlarnemon onybauxosan ceoui nepsviti mpyo — « Memeopo-
JlocudecKue HabIOeHUA U IMI0ObLY, 8 KOMOPOM COOEPHCAMCA 3a4aAMKU €20
oyoywux omxpuimuil. Cmpemsacs noHAmMb, novemy 2azvl 8 ammocgepe co-
CMAsIAIM CMECb C ONpedeieHHbIMU PUIUYECKUMU CBOUICMEAMU, d He pdc-
noaazaromcs Opy2 Hao Opy2oM CLOAMU 8 COOMBENCMBUN CO C8OUMU NIOM-
HOCMAMU, OH YCMAHOBU, 4MO NOBeOeHUe 2a3d He 3asUcCum Om cocmasd
cmecu. [lanemon cghopmynuposan 3aKOH RAPYUATbHLIX OAGIeHUll 2d308, d
maxoice OOHAPYIICUT 3A8UCUMOCT PACMBOPUMOCHIU 24308 OM UX NApyu-
anvnozo oasnenus. B 1802 2. /lanbmon camocmosmenvHo, He3a8UCUMO OM
KJL Tei-Jlroccaka u XK. [lapns, omkpell 00Ul u3 2a306blX 3aKOHO8: Npu

-
.
e
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\
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NOCMOSIHHOM OAGIEHUU C NOGbIULEHUEM MEMNepamypbl 6ce 2a3zvl pacuiupi-
FOMCst 0OUHAKOBO.

H3yuas cocmagwl xumuyeckux coeourenut, /Janbmon ycmanoeus, Ymo 6
PA3IUUHBIX COEOUHEHUSX 08YX DNEMEHMOB HA OOHO U MO Jice KOTUYECHBO OOHO-
20 DNIEMEHMA NPUXOOSMCSL KOIUYECTNBA OPY2020, OMHOCSUMUEC MeHcOy CoDOl
KaK npocmvle yeivle Yucaa (3aKoH Kpamuvix omuoutenuti). Omxpvimole 3aKOHb
Janemon noimanca 00wACHUMb ¢ NOMOWBIO PA3BUBAEMBIX UM JiCe amOMUCU-
yeckux npeocmasnenuil. B kauecmse eadicretiwezo ceoticmea amoma /lanemon
66671 NOHAMuUe amomHo2o gecd. IIpunas 3a eOuHUYy amomHblil 8ec 6000po0a,
Janemon paccuuman amomHvle 6eca psoa >1eMEHMO8 U COCMABUL NEPEVIO
mabauyy omuocumenbHuix amommwvix macc (1803).

Xumuueckue peaxyuu [aremon paccmampusan Kaxk ces3annvie opye
¢ Opy2om npoyeccvl COeOUHEHUsi U Pa3beOUHeHUs: amomos, ubo MoabKo
IMUM MONACHO OBLIO 0OBACHUMb CKAYKOOOPA3HbIE USMEHEHUSI COCMAsa npu
npespawjeHuu 00H020 coeduneHus 8 opyeoe. Iloamomy Kaxicowlii amom nio-
0020 271eMEHMA Q0NIHCEH, KPOME ONPEOeNeHHOU MACChl, 001adamsb cneyugu-
YeCKUMU C8OUCNBAMU U ObIMb HEOSTUMBIM C XUMUYECKOU MOyl 3peHUs.

Coenannvie [lanomoHom pacuénmol amoMHbIX MAcc ObLIU HeMOYHbL, NO-
CKONbKY OH He 0eldl Pa3Iudis Mexcoy amomamuy U MOeKYIamMU, HaA3bleds Nno-
cneonue crodcHviMu amomamu. Tem He MeHee, umeHHO 6nazooaps Janbmomy
amoMucmuKa NoIyYuid Ho80e ecmecmeeHHOHAYYHoe 0DOCHO8AHUe, pabonivl
Lanemona cmanu eadicneliuieti 6exou 6 CMAHOGICHUU XUMUYECKOU HaAyKu. B
1804 2. Jlanemon npeonocun makaice cucmemy XUMUYECKUX 3HAKO8 Ol «Npo-
CIBIXY U (CLOJACHBIXY amomos. Umenem /lanemona naszean degpexm 3penus —
OanbMOHUZM, KOMOPLIM CIPA0al Ox cam u komopulii onucan @ 1794 2.

B 1816 2. Jlanomon Ovin uzbpan unenom @Ppanyysckoll axademuu
Hayk, npedcedamenem Manuecmepckozo aumepamypro-guiocoghckozo 06-
wecmaa, a 6 1822 2. — unenom Jlonoonckozo Koponesckozo obuecmasa. B
1832 2. Oxcghopockuii yrusepcumem npucyouil emy cmenetvb 00KmMopa npasa.

Hamnpumep, MaccoBble 101 a30Ta ¥ Kuciopoaa B okcuaax azora (N,O,
NO, NO,, N,O3, NO,, N,Os) cocTaBisitoT:

N 0,637 0,467 0,368 0,304 0,259
o 0,363 0,533 0,632 0,696 0,741
OnpenenuM, Kakue MacChl KHCIOPOAa MPHUXOISITCS HAa OJHY U Ty JKE
Maccy azota, Harpumep Ha 0,304 r. TTomygaem:
0,173 0,347 0,522 0,696 0,870
OTH MacChl OTHOCATCS APYT K APYTY Kak:

1 2 3 4 5
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3AKOHBI I'A30BOI'O COCTOAHUA

3akon ABoraapo (1811)

«B pasnvix oovemax n100vix 24306 HPU 0OUHAKOBBIX YCI08UAX (Memne-
pamype u 0aeieHun) co0ePIHCUMCcs PagHoe YUCA0 MONEKY)

! Uem BHIIIIC TABJICHUE U HIDKE TEMIEpaTypa, TeM TPyIHEE COOI0aeT-
Cs 3aKOH

CrnencTBust U3 3aKOHa ABOTAIPO:

1. [Ipu oxprHAKOBBIX YCIIOBHSX | MOJb J1F000TO Ta3a 3aHMMAeT OJUHA-
KOBBII 00BEM.

2. Tlpm HOpMaNbHBIX ycloBHAX (H, y.), T. €. AaBICHWH P, paBHOM
101325 Ila, u Temneparype T = 273,15 K (0°C), 1 Monb pa3nu4HbIX ra3oB 3a-
HumaeT o0wvem 22,4 11 (tounee, 22,41383 ). Takoit 00beM Ha3BIBAETCS MOAD-
HbIM 00beMOM Ta3a U UMEET Pa3MEPHOCTh JUTP Ha MoJib (J/Moiib). 1o aHamo-
THH 2KGUBAIEHMHbI 00bem — 00beM, KOTOPBIM 3aHUMAeT MpU JaHHBIX YCIIO-
BusAX | MoJb AKBUBaNEHTa ra3o00pa3Horo Beniectsa. Hanmpumep, SKBUBaNeHT-
HBIH 00BEM MOJIEKYJSIPHOTO BOJOPOJia MPH HOPMANbHBIX YCIOBHSX pPaBEH
22,4/2= 11,2 1/Mo0Nb; MOJEKYISIPHOTO Kuciopona — 22,4/4 = 5,6 n/Mob.

3. OTHOLICHHE MAacC PaBHBIX 0OBEMOB PA3NUYHBIX T'a30B PaBHO OTHO-
MICHUIO X MOJICKYJISIPHBIX Macc:

m My

m; M,

rae My u My — maceel, @ Mr; u Mr, — MOJIeKYJISIpHBIE MAcCChI IIEPBOTO U
BTOPOTO I'a30B.

OTHOIIEHHEe My K M, MOIYYUIIO HA3BAHUE OMHOCUMENbHOU NIOMHOCIU
D nepBoro raza no Bropomy. Torma D = Mr;/Mr,. Hanmpumep, oTHOCHTENbHAS
IUIOTHOCTB KUCJIOPOa 1o Bogopoay DH,=32/2=16; IIpu ncrnosib30BaHHK BENU-
YUHBI «TUIOTHOCTB TI0 BO3IYXY» TOBOPST O €ro cpemHeil MoIsipHO# Macce (29
T/MOJIB), TIOCKOJIBKY BO3AYX SBJSIETCS CMECHIO Ta30B.
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ABOT'AJIPO (Avogadro), Ameneo
9 aBrycra 1776 r. — 9 mrons 1856 r.

Umanvanckuii gusux u xumux Jlopenyo
Pomano Amedeo Kapno Asozadpo ou Keapenwvs ou
Yeppemo poouncs 6 Typune, 6 cemvbe HUHOBHUKA
cyoebrozo sedomemesa. B 1792 2. okonuun ropudu-
yeckuil gaxyromem Typunckozo ynugepcumema, 6
1796 2. cman dokmopom npasa. Yawce 6 ronocmu
Aeocadpo  3aunmepecosaics — ecmecm@eHHbIMU
HAYKamu, camoCmosimenbHo usyuan (Qusuky u ma-
memamuxy.

B 1803 2. Asoeadpo npeocmasun 6 Typun-
CKYIO aKademuro c8oio Nepeyio Hayumyio pabomy no
usyuenuio ceoticma snekmpuvecmsa. C 1806 2. npe-
nooasan QusuKy 8 yHugepcumemckom auyee 6 Bep-
e, B 1820 2. Asoeadpo cman npogheccopom Typunckozo yHusepcumema,
ooHaxo 6 1822 2. kaghedpa svicuieti pusuku 6vi1a 3aKpoima u moavko 6 1834
2. OH CMO2 BepHYMbCS K NPEeno0agamenbCKol 0esimelbHOCMU 6 YHUgepcume-
me, komopou 3anumaics 0o 1850 e.

B 1804 2. Asocadpo cmarnosumcs urenom-koppecnonoenmom, a ¢ 1819 a.
— opouHapHeim akademuxom TypuHCKoU akademuu Hayx.

Hayunvie mpyovt A6oeadpo noceswenvt paznuunvim obnacmsam gusu-
KU U XUMUU (AEKMpPUecmeo, 1eKmpoXuMUecKkds. meopus, yoeibhvle mern-
JIOEMKOCIU, KANUISAPHOCHb, AMOMHbIE 00bEMbL, HOMEHKIAMYPA XUMUYECKUX
coedunenuti u 0p.). B 1811 2. Agoeadpo 8v106uHyn eunomesy, 4mo 6 0OUHAKO-
BbIX 00BEMAX 2A308 COOEPIHCUMCS NPU OOUHAKOBHIX MEeMNEpamypax u dagie-
HUU pasHoe Yucio Moaexkyn (3akou Aeoeadpo). I'unomesza Asoeadpo no3eonu-
Ja npueecmu 8 eOUHylo Cucmemy npomusopeyawue opye Opyey ONblmHble
dannvie JK. JI. I'eii-/Tioccaxa (3akon coedunenus 2azo8) u amomucmuxy J{oic.
Hanemona. Cneocmeuem 2unomesvt A602a0po s6ULOCL NPEORONONCEHUE O
MOM, YO MOIEKYIIbl HPOCMbIX 24306 MO2YN COCMOSMb U3 08yx amomos. Ha
ocHoge cgoell eunomesvl A602a0po NpeonodcUn cnocob onpeodeneHus amom-
HbIX U MOTEKVISIPHBIX MACC, NO OAHHBIM OpYeuX ucciedosameiell OH 6Nepeble
NPABUNILHO ONPeOeNll AMOMHbLE MACCHl KUCIOPOOd, Yenepood, a3oma, Xiopa
U psoa Opyeux 2aemeHmos. A602adpo nepeviM YCMAHOBUL MOYHbLL KOIUYe-
CMBEHHBIL AMOMHBIL COCMAG MOAEKYT MHOSUX eujecms (800bl, 6000pood,
KUCTIOPOOQ, A30Mda, X0pd, OKCUO08 A30Mma,).

Monexynsipuas eunomesa Ago2adpo He Obina NPUHIMA OOILUUHCINEOM
Qusuroe u xumuxos nepeoil nonosunvl XIX 6. bonbuuncmeo xumurkos — cogpe-
MEHHUKO8 UMAIbSHCKO20 YYEHO20 HEe MO OMYEMIUBO NOHAMb PA3IUYUS
MedHcoy amomom u moaexkyaoul. Jasce bepyenuyc, ucxoos us ceoetl d1eKmpoxu-
MUYECKOU meopult, CYUmaJl, Ymo 8 PasHbIX 00bEMAX 24308 COOCPACUMCSL 00U~
HAKOBOE YUCILO AMOMOS.
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Pesynomamer pabom Aeoeadpo kax ocHoeamensi MOAEKYIAPHOU meo-
puu 6viiu npusHanvl s 6 1860 2. na MesicdyHapoonom KoHSpecce XUMUKO8
6 Kapncpys onazooaps ycunusam C. Kannuyyapo. Ilo umenu Agozcadpo naszsa-
Ha YHUBEPCANbHASL NOCMOAHHAS (yucio Agoeaopo) — yucno monexkyn 6 1 mone
udeanvHozo 2aza. A602adpo — asmop OpuUSUHAILHO20 4-MOMHO20 Kypca (u-
3UKU, AGTAIOUE20CSE NEPBLIM PYKOBOOCIBOM NO MOJEKYIAPHOU u3uKe, KOmo-
Pblil GKIIOUAEN MAKIHCE INEMEHNbL (PUIUYECKOU XUMUL.

3akoH 00beMHbIX oTHOmeHmii ['eii-JIroccaka (1808 r.)

«Ilpu neusmenHbIX memnepamype u 0ag1eHUU 00bEMbL CIMYRAIOUUX
6 peaKkyuio 2azo06 OMHOCAMCca Opy2 K 0pyzy, a makmce Kk 00vemam oopasyio-
WUXCA 2a3000pa3nblX NPOOYKMOE KaK Hehoibuiue yevle Yuciay

Crencraue 3akoHa. Ctexuomerpuieckue Ko3(h(UIMEHTH B ypaBHEHUSIX
XMUMHUYECKHX PEaKLUUi Ui MOJIEKYJI Ta3000pa3HbIX BELIECTB MOKA3bIBAIOT, B
KaKkuX OOBEMHBIX OTHOILICHHUSX PEarupyloT HIIHM IIOJIy4aloTCsl Ta3000pa3HbIe
BemectBa. Hanpumep:

2C0O + 0, =2C0O,

IIpu oxucnennn aByx o6vemoB okcuaa yrinepona (II) oxauM o6beMoM
KUCIIOpoa obpasyercst 2 o0beMa yrIIEKUCIOro rasa, T.e. 00beM UCXOIHOU pe-
aKI[MOHHOU CMECH YMEHbIaeTcsi Ha 1 00beM.

T'EM-JIFOCCAK (Gay-Lussac), ’Kozed JIyn
6 nexabps 1778 r. — 9 mas 1850 1.
REI = Dpanyysckuti Qusuk u xumux Kozedp Jlyu
- Teti-J/Tioccax poouncs ¢ Cen-Jleonap-oe-Hobna (Oe-
napmamenm Bepxuss Bvenna). Ilonyuus 6 demcmae
cmpozoe Kamonuieckoe ocnumatue, 8 15 nem ou ne-
peexan ¢ [lapusc; mam, 8 nancuone Cancve, roHowA
NPOOEMOHCIMPUPOBATL He3AYPAOHbLE MAMEMAMUYECKUe
cnocobnocmu. B 1797-1800 ce. [eii-/lroccak yuuncs 6
THonumexnuueckoti wikone 6 Ilapudice, 20e xumuro npe-
nooasan Knoo Jlyu bepmonne. Ilocie okonuanus wiko-
al Teu-Jlioccax oOvin accucmenmom bepmonne. B
1809 2. on noumu oonospemenno cman npogeccopom
xumuu ¢ Iorumexuuueckou wixone u npogeccopom pusuxu ¢ Copbonne, a c
1832 2. — ewyé u npogpeccopom xumuu Ilapusicckoeo bomanuueckoo caoa.
Hayunvie pabomur ['evi-/lloccaka omuocames K camvim pasHuiM 00-
aacmam xumuu. B 1802 2. nezasucumo om [Jorcona Janomona Ieti-/Troccax
OMKPBLL 0O0UH U3 2A308bIX 3AKOHO8 — 3AKOH MENI08020 PACWUPEHUsL 24308,
no3soice Ha36anHblU €20 umenem. B 1804 2. on cosepuun dsa noréma Ha 803-
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OyuiHoM wiape (NOOHABUUCH HA 6blcomYy 4 U 7 KM), 80 6peMsi KOMOPbIX Bbl-
HOMHUL PAO HAYHUHBIX UCCAEO08AHUL, 8 YACHHOCHU USMEPUL MeMNepaAmypy
u enasicnocmo 60o30yxa. B 1805 2. cosmecmno ¢ nemeykum ecmecmeoucnoi-
mamenem Anexcanopom gorn I'ymborbOmom ycmanosui cocmae 600vl, no-
Ka3as, 4mo coOOmHouieHue 6000podd U KUciopooa 6 eé monexkyne pagno 2:1.
B 1808 2. I'eti-JIroccax omkpuli 3aKOH 0OBEMHBIX OMHOUWEHUN, KOMOPbIU
npeocmasun Ha 3acedanuu Durocopcrko-mamemamuyeckozo oowecmsa:
«IIpu 83aumodelicmsuu 2azo8 ux 06vEMbL U 00BEMBL 2A3000PA3HBIX NPO-
0yKmo8 coomuocames kak npocmule yuciay. B 1809 o. on nposen cepuio
ONBIMOB C XI0POM, NOOMEEPOUBUIUX 8618600 I omnpu [{38u, umo xiop — smo
anemMenm, a He KUciopoocodepxcawee coedunerue, a ¢ 1810 2. ycmanosun
IeMeHmapHblil Xapakxmep Kaaus u nampus, 3amem gocpopa u cepvl. B
1811 e. Teu-Jlloccak coemecmuo 8 pPaAHYY3CKUM XUMUKOM-AHATUMUKOM
Jhyu JKaxom Tenapom 3nauumenvHo yCcO8epPUIEHCMBOBAN MEMOO dNeMEHN-
HO20 aHANU3A OP2AHUYECKUX BeUjecma.

B 1811 &. Ieii-/lloccax navan obcmosimenvHoe UCCie008aHUe CUHUTb-
HOU KUCIOMbl, YCIMAHOBUL €€ COCMAB U NPOGEL AHAIOSUIO MENCOY Helo, 2alo-
2eHOB000POOHBIMU KUCIOMAMU U cep0o8odopodom. [lonyuennvie pe3yivmamul
npusenu e2o K KOHyenyuu 8000POOHbIX KUCIOM, ONPO8ep2arell Yucmo Kuc-
0pooHyro meopuro Aumyana Jlopauna Jlagyazve. B 1811-1813 ce. [eil-
JIroccak ycmaHo8un anano2uio mMexicoy Xaopom u Uuoo0oM, NOIYYUL UOOUCHO-
8000POOHYIO U UOOHYIO KUCTOMbL, MOHOXIOpUO uoda. B 1815 2. on noxyuun u
UsyHUIL «YUaH» (Mmounee 2080ps, OUYUAH), YO NOCTYIHCULO OOHOU U3 NPeono-
CHLIOK (hOPMUPOBAHUSL MEOPUU CLOICHBIX PAOUKALOB.

Teti-/lloccak paboman 80 MHO2UX 20CYOAPCMEEHHBIX KOMUCCUAX U
COCTABIAL NO NOPYUEHUIO NPABUMENbCMBA OOKAAObl C PEKOMEHOAYUAMU NO
BHEOPEHUI0 HAYYHBIX OOCMUIICEHUU 8 NpomMbluLeHHocmb. [Ipukiadnoe 3Ha-
yeHue umenu u MHoaue e2o uccireooganus. Tax, e2o memoo onpedenenus co-
Oepoicanuust IMUN08020 CRUPMA DbLIL NOLOAHCEH 8 OCHOBY NPAKMUYECKUX CNO-
0006 onpedeneHuss Kpenocmu aiko2oabHulx Hanumxos. Ieti-JIroccak pas-
paboman 6 1828 2. memoouxy mumpumempuieckozo onpeoeieHus KUCiom u
wenoueti, a 1830 2. — 06vémubill cnocob onpedenenus cepebpa 6 cniasax,
npumensirowutica u 8 Hacmosuee epems. Co30aHHASA UM KOHCMPYKYUs Oau-
HU 015 YIABIUBAHUS OKCUOO8 A30Md 8 OdNbHeluleM HAuLlA NpUMeHeHue 8
npoussodcmee ceproul kuciomol. B 1825 2. Ieti-J/lioccax coemecmno ¢ Mu-
wenem Docenom Lllespénem nonyuunu namenm Ha npousBoOCmMeo cmeapu-
Hogvix ceeueli. B 1806 e. [eii-Jlloccax 6vin uzbpan unenom @Ppanyy3ckoul
akademuu Hayk u eé npezudenmom 6 1822 u 1834 ee.; cocmosn urenom Ap-
Kélickozo Hayynoeo oowecmea (Societe d'Archueil), ocnosannoeo bepmon-
ae. B 1839 e. on nonyyun mumyn napa @panyuu.
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OO0beaMHEHHDIH Ira30Bblii 3aK0H

B xumuyeckux pacyerax Npu HEOOXOIUMOCTH OCYLIECTBHUTH IEPEXO0]l
OT HOPMAJIBHBIX YCJIOBHH (WJIM K HOPMaJIbHBIM YCJIIOBHSM) HMCIOJIB3YETCS BbI-
paXEeHHE 06beOUHEHN020 2A306020 3AKOHA.

OObeIMHEHHBIH Ta30BbI 3aKOH — OOBEJMHEHHE TPEeX HE3aBHCHUMBIX
YaCTHBIX T'a30BbIX 3aKOHOB: ['eil-Jlroccaka, Illapns, boitna-Mapuorra, ypaBHe-
HHE, KOTOPOE MOXKHO 3aIMCcaTh TaK:

PV, BV,
T T

13 00beAMHEHHOT 0 ['a30BOr0 3aKOHA NPU P = const MOXKHO MOTy4YHTh:

i 'V, y
— = — (3akoH l'eit — Jltoccaka, 1802)
T, T

npu T=const (T, =T,): P,V;=P,V; (3akon boiins-Mapuotra, 1660)

mpu V = const LA ;—2 (3akoH llapas, 1787)
2

Ty

! T'a30BBIE 3aKOHEI CIIPaBCAJIMBBI TOJIBKO IJId UACAJIBHOI'O rasa

HIAPJIb (Charles) Kak Aunekcanap Ce3ap
(12 Hos16ps 1746 — 07 mapra 1823)

@panyysckuii  Qusux, uren Ilapusicckou
AH (1803), 6 1816 200y - npezudenm. Poouncs 6
booicance. Yuunca camocmossmensno. [Ipogeccop
aKcnepumenmanvhol Quzuku ¢ Koucepsamopuu
uckycems u pemecen 6 Ilapuoice.

Hccnedosan pacwupenue 2aszos, ycmaro-
eun (1787) 3axon usmenenus OaeieHus OAHHOU
MAccbl UOeanrbHO20 2a3a ¢ U3MeHeHuem memne-
pamypusl npu nOCmosHHoM obveme (3axon Illap-
as). Cpasy oce nocie bpamved Moneonvghve no-
CMPOUn 8030VWHBLIL WAD U3 NPOPE3UHEHHOU MKA-
HU U Nepevlli UCNONIL308aN Ol €20 3ANOJHEeHUs.
6000p00. Ocywecmeun norem Ha smom wape 8 1783 2ody. Hzobpen psao
npubopos. Lllapne nepgvlii npednpuHsn NONBIMKY NOAYYeHUs gomoepa-
Guueckux uzobpadicenuil.
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BOIJIb (Boyle), PoGepT
25 stuBapst 1627 r. — 31 nexabps 1691 r.

bpumancrui usux, xumux u 6020cn06
Pobepm boiine poouncs 8 upianoCcKom 3amKe
Jlucmop. Pobepm 6L ceOvmbim coinom Puuap-
0a Bouns, epagha Koprcrxoeo. Omey npedocma-
BUL €My BO3ZMOJICHOCb NOILYYUMb PA3HOCHO-
POHHee 06pazoeanue, 6 MOM Yucie u ¢ ooracmu
ecmecmeosHanus u meouyunwl. ¢ 1635-1638 2.
boiine yyunca 6 Hmomnckom konnedoce, a 6
1639-1644 22. — 6 JKenesckoii akademuu.

Cnauana boiine 3anumancs peaucuos-
HbLMU U punocopckumu gonpocamu, 3amem (¢
1654 2.), nepecerusuuce ¢ Okcgopod, obpa-
MUACS K UCCIEeO08AHUAM 8 00IACU XUMUU U
Quzuru, npunse yyacmue 6 pabomax Hay4yHO20
obwecmsa, npo3eanHo2o «Hesuoumou xoneeueiy (Invisible College), mak
Kak oHo cobupanocsy mo 8 Oxcghopoe, mo 6 Jlonoone. B 1660 2. no ezo unu-
yuamuse 6v10 co30ano JIoHOOHCKOe Koporedckoe obwecmso. B 1665 e.
boiine nonyuun cmenens nouémmuozo ookmopa ¢puzuxu OkcghopOockoeo yHu-
séepcumema. B 1668 2. on obocHosancsa 6 Jlonoowne, 20e ¢ 1680 2. bvin us-
opan npesudenmom Koponeeckozo obuecmea (opeanuzosarnnozo ¢ 1663 2.
HA OCHOBE (HEGUOUMOTL KOJLE2UUY), HO OMKA3ALCS Ot IO OOIHCHOCHI.

Hayunas oesmenvnocme botina noceauena o6ochoganuio sxcnepu-
MEHMANbHO20 Memo0a 6 u3uKe U XUMUU U PA3GUMUIO AMOMUCTIUYECKOU
meopuu. borvwoe eruanue na 632ns0vr bBoinst okazana gunocopus Dpou-
cuca boxona; 6 pabomax bBoins ecmpeuaemcs HeMANo CCbLIOK HA MbICIU
borona o ecmecmeosnanuu u 6 nepsyio ouepedb 0 NPUHAHUU ONBIMA 3d
Kpumepuil UCmuHbl.

Hccneoosarnus 6 obnacmu pusuxu npusenu botis k omxpwimuio 6 1660 e.
3aKOHA UBMEHEHUs1 00bEéMa 6030YXA NPU UIMEHEHUU OasneHus (He3a8UCUMO Om
bouina 3axon omkpein makosce hparyysckun yuénwiii 20m Mapuomm). B pe3yno-
mame C60UX IKCNEPUMEHMATILHBIX PAbOmM NO KOJUYECEEHHOMY U3YUEHUI0 NPO-
Yeccos 00dICU2a MEMALIOS, 20PEHUsl, CYXOU NEPE2OHKU OPEGECUHbL, NPeEPAUEHUsL
conetl, kucnom u wenoyeli Botiib 66€1 6 XumMuio NOHSIMUE AHAIU3A COCMABA MEL.
B 1663 2. Foiinb enepgvie npumenunt UHOUKAmMopvl 05l Onpeoeienuss KUCIOm U
wenoueil. Hccnedys cocmas munepavhvix 600 (1684-1685 22.), on novwsosancs
OMBAPOM HYEPHUWILHBIX OPEUWKO8 0I5l OMKPIMUSL JiCeNe3d U AMMUAKOM OJisi M-
kpvimust meou. Onucvigas ceoticmea gocgopa (nonyuennozo botinem 6 1680 e.
He3a6UCUMO Om OpY2uX XUMUK08), botlib ykaswléan e2o yeem, 3anax, niomHoOCHb,
CNOCOBHOCTL C8eMUMbCSL, €20 OMmHOuleHUe K pacmeopumensim. Muozouucientvie
Habr0O0ers Boilis ROIOXCUNU HAYATIO AHATUMUYECKOU XUMUU.
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Baoicnetiwen pabomou boiina cmana kuuea « Xumuk-cKenmuky, 6ol-
weowas 6 1661 2. B neu Boiiiw, onupasce Ha onvimHvle OaHHble, YOeou-
MENbHO ONposepe U ApUCMOMENE8CKOe YUeHUe 0 Yemblpex cmuxusix (ocHe,
6030yxe, 8o0e U 3eMie), U YueHue AIXUMUKO8 O MpEX npuHyunax (cepe,
PmMymu u conu), uz KOmopwvix AK00bl COCMOSIM 6ce npupoonvie menda. Jie-
menmamu Boine cuuman «npocmule, 6noane He cmeulanHvie mend, KOmo-
pble He cocmasiensl Opye u3z opyad, HO npedcmasiaiom cooou me cocmas-
Hble 4acmu, u3 KOMOpPbIX COCMAGNeHbl M.H. CMEUaHnble meia U Ha KOmo-
pble nocieonue mo2ym 6ulmb 6 KOHYe KOHYO8 pasiodicenvly. boilnb dokaswl-
6aem, Ymo xumust OOJIICHA CIMAMb CAMOCMOSMENbHOU HAYKOU, uzyyarowerl
Peanvhble XUMUYECKUe IAEMEeHMbl, d He 3AHUMAMbCS NONbIMKAMU NPeepa-
WeHUs HebNa2opOOHbIX MEMANI08 8 30]10M0, A MAKNHCEe NOUCKAMU CNOCOb08
npueomogienus nexapcms. Paseusas amomucmuueckue npedcmagnenus,
boiins 66én npedcmasnenue o «nepsUtHbIX KOPNYCKYAAX» KAK dNIeMEHmMax u
«BMOPUYHBIX KOPHYCKYAAXY) KAK CNOJNCHBIX MeNax, OH maxoice 0ai 00vsicHe-
HUE PA3IUYHbIM A2Pe2amHbiM COCMOAHUAM mell. 3Hauumenvhoe 6HUMAHUE
KBoiinw yoensan npaxmuuecxoti xumuu. /[ pazsumus 20pHo2o 0eia u mMemai-
ypeuu 6onbuioe 3Havenue umenu 66e0énnvle boiliem memoovl ananusa py-
Obl MOKPbIM RYMEM, 4 MAKdICe 0OOCHOBAHHASL UM 3AMEHA OPEBECHO20 Veis
kamennvim. Teopemuueckue u sxcnepumenmanvivle pabomel boins oxaza-
U pewtaioujee @rusHUe HA pazeumue xumuu. boiins naensiono noxasan, ymo
XUMUKU OONIIICHBL Peuams NPUHYUNUALbHbIE NPOOIeMbL C80eH HAYKU HA OC-
HOBAHUU IKCNEPUMEHMATLHBIX OAHHBIX, HOJLOJCUE CGOUMU pabomamu Haya-
JI0 CIAHOBNIEHUIO XUMUL KAK HAYKUL.

Mapuott (Mariotte) Iam
(1620 — 12 mapra 1684)
peree O@panyysckuii usuk, uren Ilapusxcckou AH
. co OHs ee ocHosanus (1666). Bvin nacmoamenem mo-
Hacmulpsi 6 okpecmuocmsx [uoicona. Bnepsvie onu-
can cnenoe namuo 6 enazy (1668), 6 1676 — onvimot 0
3A6UCUMOCIU  YAPY2OCIU  6030yXa OM  OA6JIeHUs,
6MOPUUHO OATL (POPMYTUPOBKY 3AKOHA, OMKPBLNO20 U
onyoauxosannoeo P. Bovinem ¢ 1662 (3axon boiins—
Mapuomma). Bnepgvle ucnonb306a 3mom 3aKoH Oisl
onpeodenenusi GblcOMbl MeCma no NoKA3aHusim 6apo-
mempa. Onucan MHOLOYUCTIEHHblE ONbIMbL O Meye-
HUU JHcudkocmett no mpyoam u deticmaue OHMaAHo08
(1686). H3yuan makoice saenenue yoapa mei.
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Ecnu B BhIpakeHHE 00BEIMHEHHOTO I'a30BOT0 3aKOHA ITOJICTABUTH 3HA-
yenus Po, Vo u Ty (cooTBeTcTBYyIOIME 00beMy | MOJIB ra3a npu H. y., T. €. 22,4
1), To PV/T cTaHOBUTCS TOCTOSHHBIM [UTS BCEX Ta30B. DTO COOTHOIICHHE 000-
3HauaeTca R U HasbIBaeTcs yHugepcanvHoii 2a3060i nocmoannoi. Ilpu nas-
JICHUH, BRIPAXXCHHOM B MacKaJix, 00beMe — B KyOMYECKUX METpax M TeMIepa-
Type — B KenpBuHax,
R = 8,314 Jx/(Mmonb-K).

C y4eToM yHHBEpCaNbHOW Tra30BOW ITOCTOSHHON OOBETUHEHHBIN Tra30-
BBIN 3aKOH NIPUHUMACET BHU:
PV =RT

310 BBIPAKCHUEC HA3bIBACTCA ypAGHEHUECM COCMOANRUA udeanbHozo 2asa.

KJIAIIEAPOH (Clapeyron), Benya Iois IMuib
(26 auBaps 1799 r. — 28 auBaps 1864 .

benya Ilonv Omuns Knaneiipon —
@panyyscrkuil Qusux u undcenep, unen Ila-
puoicckou AH (c 1858). Poounca 6 Ilapuoice.
B 1818 2. oxonuun Ilonumexnuueckyro wKouy.
B 1820-1830 22. paboman ¢ Ilemepbypee 6
Hucmumyme unoicenepos nymeii coodbujenus.
Hocne sozsépawenus 6o @panyuio OvLl npo-
geccopom (c 1844) Ilxonvl mocmos u 0opoe
6 Ilapuoice. Ocywecmensin Had3op Hao cmpo-
UMenbCmeoM nepeoll Qpanyy3cKoll dcenes-
HoOopooichotl aunuu om Iapuoica 0o Bepcans
u Cen-Kepmena.

Qusuueckue ucciedosanusi Knanetipoua
NOC8AUleHbl meniome, NAACMUYHOCU U Pag-
Hogecuto meepovlx men. On npudan 6 1834 2. mamemamuueckyro popmy udesim
C. Kapno, nepsvim oyenus bonvuioe nayuHoe 3HaueHue e2o mpyoa «Pazmviui-
JIeHUsL 0 08UdICYUjell Culle O2HAY, cooepoicaweco (akmuyecku QopmymuposKy
68Mopoco Hauana mepmoourHamuxy. Mcxods uz smux uoeu, enepevie 6661 6
MEPMOOUHAMUKY 2PAGUUecKUtl Memoo — UHOUKAMOPHbIE OUASDAMMbI, 8 HACH-
HOCIMU NPEONoACUTL cUuceMy Koopouram p-V.

B 1834 2. evigen ypaguenue coCmosnus u0eaibHo20 2a3d, 00veou-
narowee 3axou boina — Mapuomma, 3axon Ieti-J/lioccaxa u 3axon Asocao-
po, obobwénnoe ¢ 1874 2. J[.U. Menoeneesvim (ypasnenue Menoereesa —
Knaneiipona). Bvigen ypasnenue, ycmanasgnugaroujee césa3b mexicoy memne-
pamypotl niaeieHus U KuneHmus eeujecmeda u OaeieHuem, Komopoe 0bi1o
mepmoouHamuyecku obocnosano 6 1851 2. P. Knaysuycom (ypasuenue Kna-
neupona — Kaaysuyca).
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Ecim xonmuecTBo raza omIM4YHO OT 1 MOJB, TO TOCIEIHEE PaBEHCTBO
tpanchopmupyercs B ypasnenue Knaneiipona — Menoeneesa:

m

PV = —RT
M

rae M/M = n (N — 9KcIo MoJiel TAHHOTO BELIECTBA).

YpaBuenne MenzeneeBa-KianeiipoHa nprOIMKEHHO BBIOJIHIETCS IS
peanbHBIX Ia30B MPU AOCTaTOYHO HU3KUX JABJICHUSX; C MOBBIIIEHUEM TEMIIe-
parypbl 00J1acTh JaBJIECHHH, TP KOTOPHIX COCTOSIHUE PEajbHOTO I'a3a MOYKHO
OINKUCHIBATh JAHHBIM pacimpsercs. /it MOJNeKyIsIpHBIX ra3oB (Hamp., aTM.
BO3AyXa) IPH OOBIYHBEIX TemIieparypax u masineHmsx go 1,01.105 Ila (1 atm)
YpaBHEHHE BBIIIOJIHIACTCS JOCTATOYHO TOYHO. YpaBHeHHe MeHeneeBa-
Kname#ipona mMpoKo WCIONB3YIOT MpPH pacyeTaXx TEPMOANHAMHUYECKHX
CBOMCTB Ta3oB. AccouuupoBaHHble ra3bl, Hanpumep mnapsl HCOOH,
CH3;COOH, C3H;COOH u ap. kapOOHOBBIX KHCJIOT, HE IMOAYHHSIIOTCS JaHHO-
MY YPaBHEHUIO JJajKe ITPU OYE€Hb HU3KUX JABICHUSIX.

YpaBHeHHe OBUIO YCTaHOBJIEHO ONBITHBIM IyTeM b. Knameiiponom B
1834; ono umeno Bua: pV = BT, rae B — nmocrosiHHas, 3aBUCSIIAs OT IPUPOIBI
raza U ero mMaccol. B coBpeMeHHOM Buje ypaBHeHHe ObUIO mosyueHo B 1874
g 1 momst uneansHoro rasa Jl. Y. MeHaeneeBsIM B pe3yibTaTe 00beTUHEHUS
3akoHoB I eii-Jltoccaka, boitns-MapuoTTa 1 ABoraapo.

MEHJIEJIEEB, [Imutpuii UBanoBu4
27 sBaps (8 gesparst) 1834 r. — 20 suBaps (2 despains) 1907 r.

Pyccxuti xumux Imumpuii Heanoeuu Men-
Oenees poouicsi 6 Toborbcke 6 cembe dupekmopa
eumnazuu. Bo epems obyuenus ¢ eumnazuu Men-
deneeg umen GecbMd NOCPEOCMEEHHbIE OYEHKU,
0cobenno no aamunckomy Asviky. B 1850 2. ou
nocmynuil Ha OmoeneHue eCmeCmeeHHblX HAYK
Qusuxo-mamemamuueckoeo gaxyromema 1nas-
HO20 nedazo2uyeckozo uncmumyma 6 Ilemep6yp-
ee. B 1855 2. Menoenees oxonuun uncmumym c
3010MOU MeOanvlo U Obll HA3HAYEH CMapuium
yuumenem eumuazuu 6 Cumghepononv, HO u3-3a
Hauasweticsi Kpuvimckou eotinbl  nepeséucs 6
Ooeccy, 20e paboman yuumenem 6 Puwenvesckom nuyee.

B 1856 2. Menoenees sawumun ¢ IlemepOypeckom yHusepcumeme
Mazucmepckyrlo  ouccepmayuro, 6 1857 e Oviln ymeepoicOen npueam-
00YEeHMOM 3MO20 YHUGEPCUMema U YUmail mam Kypc Op2aHuideckoll Xumuu.
B 1859-1861 ce. Menoenees naxoouncs 6 Hayunol komanouposke 6 I epma-
Huu, 20e paboman ¢ nabopamopuu P. Bynsena u I'. Kupxeogha 6 I'etioens-

21


http://www.xumuk.ru/encyklopedia/879.html
http://www.xumuk.ru/encyklopedia/1165.html
http://www.xumuk.ru/encyklopedia/1165.html
http://www.xumuk.ru/encyklopedia/879.html
http://www.xumuk.ru/encyklopedia/879.html
http://www.xumuk.ru/encyklopedia/1165.html
http://www.xumuk.ru/encyklopedia/879.html
http://www.xumuk.ru/encyklopedia/879.html
http://www.xumuk.ru/encyklopedia/2/3187.html
http://www.xumuk.ru/encyklopedia/1165.html
http://www.xumuk.ru/encyklopedia/879.html
http://www.xumuk.ru/encyklopedia/1586.html
http://www.physchem.chimfak.rsu.ru/Source/History/Persones/Bunsen.html
http://www.physchem.chimfak.rsu.ru/Source/History/Persones/Kirchhoff.html

bepeckom ynusepcumeme. K smomy nepuody omuocumcs 0OHO U3 8AHCHbIX
omkpuimuii Menoeneesa — onpedenenue «memnepamypuvl abcoMOMHO2O Kil-
HeHUsl JHCUOKOCME», U36ECTNHOU HbiHe MO0 HA36AHUEM KPUMUYECKOU mem-
nepamypui. B 1860 2. Menoenees emecme ¢ Opyeumu pyccKumu Xumukamu
npunuman yiacmue 6 pabome Medcoynapoono2o Kouepecca XUMUKOG 6
Kapncpys, na komopom C. Kannuyyapo evicmynun co ceoeti unmepnpema-
yuetl monexyasprou meopuu A. Asoeadpo. Imo evicmynnienue u OUCKYCcus
10 N0B00Y pa3epaHuieHus NOHAMUL amomd, MOIeKYIbl U IK8UBALEHMA NO-
CYIHCUTU BAHCHOLL NPEONOCHLIKOU K OMKPLIMUI0 NEPUOOULECKO20 3AKOHA.

Bepuyswiuce 6 Poccuio 6 1861 2., Mendeneee npodondcun umenue
nexyuil 8 Ilemepbypeckom ynusepcumeme. B 1861 . on onybaukosan yueOHuK
«Opeanuueckas xumusy, yoocmoernuvii Ilemepoypeckoti AH Jlemudosckoi
npemuu. B 1864 2. Menoenees 6w uzopan npogeccopom xumuu [lemepbype-
CK020 mexHono2uyecko2o uncmumyma. B 1865 e. on 3awumun 0okmopckyio
Juccepmayuio «O coedunenuu cnupma ¢ 8000U» U moeda dice Obll ymeep-
arcoen npogpeccopom mexuuueckoti xumuu Ilemepbypecrkozo ynugepcumema, a
uepez 06a 200a 60321a6uUl Kageopy neopeanudeckon xumuu. Ipucmynue x
umeHur0 Kypca Heopeauuueckou xumuu ¢ IlemepbOypeckom ynugepcumeme,
Menoenees, ne Hatios HU 00HO20 NOCOOUSA, KOMOPOE MO2 Obl PEeKOMEeHO08aMb
cmyOenmam, Hawan nucame ceoli Kiaccuyeckuti mpyo « Ocnogvl xumuuy. B
Npeouciosuu Ko 6mopomy 8bINYCKy Nepeoll Yacmu Y4eOHUKd, ebiueouiemy 6
1869 2., Menoenees npusen mabauyy s1emeHmos noo nasearuem «Onvim cu-
cmeMbl 21eMeHIN08, OCHOBAHHOU HA UX AMOMHOM 8ece U XUMUYECKOM CX00-
cmaey, a 8 mapme 1869 2. na 3acedanuu Pycckoeo xumuueckoeo obujecmsa
H.A. Menwymxun donosicun om umenu Mendeneesa e2o nepuoouueckyio cu-
cmemy anemenmos. Ilepuoduueckuti 3aKkoH A6ULCSE QYHOAMEHMOM, HA KOMO-
pom Mendeneeg cozoan ceoii yuedonux. Ilpu scusnu Menoeneesa « OcrHogwvl xu-
Muuy uzoasanuce 6 Poccuu 8 pas, ewé namov uz0anuil blui1u 8 Nepesooax Ha
AHTULCKUTL, HeMeYKUll U (PanYy3CKULL SI3bIKU.

B meuenue nocnedyrowux osyx nem Menoenees guéc 6 nepsonauaiv-
HbIU 8APUAHM NEPUOOUYECKOU CUCEMbL PO UCHPABIEHUT] U YMOYHEeHULL, U 6
1871 2. onybnuxosan ose kiaccuueckue cmamou — « Ecmecmeennas cucme-
Ma 371eMeHmo8 u NPUMEHeHUe ee K YKA3AHUIO CB0UCME HEKOMOPbIX dNeMeH-
moe» (Ha pycckom a3zvike) u «llepuoouueckas 3aKOHHOCMb XUMUYECKUX
anemenmosy (na nemeykom szvike). Ha ocnoge ceoetl cucmemvl Menoenees
UCnpasul amomHvie 8eca HeKOMOPLIX U3BECMHbIX DJIeMEHO08, d MAaKice
coenan npednonoxiceHue o Cyuecmeo8anull Heu38eCmMHbIX d1eMeHMo8 u om-
8axcuics npedckazams ceoucmea Hekomopuix uz Hux. Ha nepevix nopax
cama cucmema, 6HecéHHble UCNpABNeHUs U npozHoszvl MenOeneesa Ovlnu
6CcmpeueHbl HAYYHbIM CcOo0buecmeom eecoma coepowcanto. OOHako nocie
moeo, Kax npedckazanuvle Menoeneegblm «IKAATOMUHULY (2ALTULL), «IKA-
O0p» (ckanouu) u «IKACUTUYULLY (2epMaHull) ObLIU OMKPBIMbL COOMBEEN-
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cmeenno 6 1875, 1879 u 1886 ez., nepuoduueckuil 3aKoH cmail NOLYYaAMb
npusHaHue.

Coenannvie 6 konye XIX — nauane XX 66. omxkpoimusi UHEPMHBIX 2a-
308 U pAOUOAKMUBHBIX DNEMEHNO8 He NOKONeOanUu nepuooudecKo2o 3aKona,
HO nuwb ykpenuau ezo. OmKpvimue U30MoNnos O0OBACHULO HEKOMOpbie
HapyweHus nociedo8amenbHOCMU PACNON0NCEHUsl DNEMEHMNO08 8 NOpsoKe
803PACAHUA UX AMOMHBIX 6eco8 (Mm.H. «anomanuuy). Coz0anue meopuu
CMPOEHUsL amoMa OKOHYAMENbHO NOOMEepOUno NpasUIbHOCHb pPACnoo-
arcerusa Menoeneegvim 31eMeHMO8 U NO360UNO PA3PEULUMb 8Ce COMHEHUS O
Mecme IAHMAHOUO08 8 NEPUOOUYECKOlL cucmeme. YueHue 0 nepuooudHocmu
Menoenees paszeusan 0o xkonya owcusnu. Cpedu Opyeux HayuHwlx padbom
Menoeneeea M0xicHO ommemums YUKI pabom HO U3VHEHUIO pPACMEOpPO8 U
paspabomxy sudpamuoi meopuu pacmeopos (1865—1887 e2.). B 1872 e. ou
Hauan usyyeHue Ynpy2ocmu 2a308, pe3yibmamom KOMOpo2co CMano npeo-
nodcennoe 6 1874 2. 0600wénnoe ypasHenue cocmosHus UOEANIbHO20 2a3d
(ypasuenue Knatinepona — Menoeneesa). B 1880—1885 2e. Menoenees 3a-
HUMAICs npobaemamu nepepabomxu Hegpmu, npednoAHCUul NPUHYUN ee opoo-
Hotl nepeconku. B 1888 2. on evickazan uoeio nodzemnou azugurayuu ye-
qet, a 8 1891-1892 z2. paspaboman mMexHoi02UrO U320MOGIEHUS HOB020
muna 6e3061mMH020 nopoxa. B 1890 2. Menoenees Ovln 8biHYIHCOEH NOKUHYMb
Temepbypeckuili ynusepcumem 6ciedcmesue HPOMUBOPEUUll ¢ MUHUCTHPOM
Hapoonoeo npoceewenus. B 1892 2. 6vin nasnauen xpanumenem eno obpas-
yoswvix Mep u 8ecos (komopoe 6 1893 2. no ezo unuyuamuse 6vLIO nPeobpPa3o-
eano 6 Inasnyio nanamy mep u eecos). Menoeneeg cuuman HeoOX0OUMbIM
68edenue 8 Poccuu mempuyeckoii cucmemvl mep, KOmopas no e2o0 HACMosi-
Huto 6 1899 e. 6viia donywena gaxyromamusro. Menodenees Ovbil 0OHUM U3
ocHosameneu Pyccrkoeo xumuueckoeo obwecmea (1868 2.) u neoonoxpammo
usbupancs e2o npesudenmom. B 1876 2. Mendenees cman uneHom-
xoppecnonoenmom Ilemepbypeckoti AH, no xanouoamypa Mendeneesa 6
axaodemuku oviia ¢ 1880 2. omsepenyma. /Y. Menoenees Ovin unenom 6oiee
90 axademuil HAYK, HAYUHBIX OOUECME, YHUBEPCUMENO8 PA3HbIX cMpaH. Mvs
Menoeneesa nocum xumuueckuii snemenm Ne 101 (menoenesuii), no08oOHbLL
20pHbLIL Xpebem u Kpamep Ha oopamuol cmopoue JIyHbl, pso yueOHbIX 3d6e-
Oenuti u Hayunvix uncmumymos. B 1962 2. AH CCCP yuypeouna npemuro u 3o-
somyio medane um. Menoeneesa 3a nyuuiue pabomvl O XUMUU U XUMUYECKOU
mexnonozuu, 6 1964 e. ums Mendeneesa 6biN0 3aneceH0 HA OOCKY nouema
bpuoscnopmceroeo ynusepcumema 6 CILIA napady ¢ umenamu Esxmuoa, Ap-
xumeoa, H. Konepnuxa, I'. I'anunes, Y. Hotomona, A. Jlasyazve.

3akoH mapuuaabHbIX aasaenuii (Jx. JlansToH, 1793 r.)

«OO01ee qaBIeHNE CMECH Ta30B, XUMHYECKH HE B3aNMOJICHCTBYIOMINX APYT
C IpyroM, paBHO CyMMe TTapIHAJIbHBIX JaBIICHHUH Ta30B, COCTABIISIOINX CMECh
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P=pi+p2+pst....p

rae P — oOmiee namnenue; Py, Pz, P3, Pn — MapIHANBHBIC TABICHUS Ta30B
1,2,3..n

Hapyuanvhoe Oasnenue Ta3a B CMECH — IaBJICHUE, KOTOPOE MPOU3BOIHU-
710 OBI 3TO K€ KOJIMYECTBO JTAHHOTO Ta3a, eCiId Obl OH OJIMH 3aHMMAaJ MPHU ITOH
JKe TeMIepaType Bech 00beM, 3aHUMaeMblii cMechbio. Takum oOpa3oM, mapiu-
aNBHOE NTaBJICHHE KaXKIOTO ra3a MPONOPIHOHAIBHO MPOICHTHOW JOJe rasa B
CMECH 1 BETMYHHE a0COJIOTHOIO TaBIEHUS IOCIETHEH, T.€.

n
Prapy = Pasc Toor THe N — MpPOLIEHTHAs A0JIsI ra3a B CMECH.
BakHeiilne KOJINYeCTBEHHbIE IOHATUSI XUMHHU

OTHOCUTEIbHASI ATOMHAsI Macca XHMHYECKoro djiementa (Ar) — ato
BEJIMYMHA, IOKA3bIBAIOIIAsl OTHOIICHHWE CpPEIHEH Macchl aroMa NPHPOIHOU
. 12
W30TOIHOM cMecH AnmeMeHTa K 1/12 maccr atroma yriepona ~C.

OrHocuTeIbHas1 MoJieKyJisipHasi Macca (Mr) — paBHA CyMMe OTHOCH-
TENBHBIX aTOMHBIX MacC BCEX aTOMOB, 00pa3yONINX MOJIEKYITY BEIIECTBA.

MoJub (N) — 3TO KOJHYECTBO BEHIECTBA, COMCPIKAIIEe CTOJBKO IKE
CTPYKTYPHBIX eAuHHMI] (MOJIEKYJ, aTOMOB, HOHOB) CKOJBKO COACPKHUTCA aTo-
MOB B YIIIEpOJIe 12C maccoii 0,012 kr. Maccy 0JHOTO MOJIsi Ha3bIBAIOT MOJISIP-
HO¥#i Maccoii 1 0003HauaroT M =Mr-1 (r/MOJIb; KI/KMOJIB).

n=m/M =N/Na=V/V,,

CioBO «Monb» mpuayMan B Hadasme XX B. HEMEIKHH (U3MKO-XHUMHUK
naypear Hobeneckoit mpemun Bumbrensm OctBanbg (1853-1932); oo co-
JIEPXKUT TOT 7K€ KOPEHB, YTO M CIOBO «MOJIEKYJIa» U MPOUCXOINT OT JIATHHCKO-
ro moles — rpomaja, Macca ¢ yYMEHbIIUTEIBHBIM CYQHUKCOM.

MocrosinHass ABoraapo (Na) — 9rciio CTPYKTYPHBIX eIUHUIL B 1 Moute
Beriecta. Na = 6,02-1023 Mo .

Moasipublii 06b€M raza (V) —066EM, KOTOPBIN 3aHUMAET 000
ra3 KOJU4YeCTBOM | MOJIb MPU HOPMAIbHBIX YCJIOBUSX (22,4 J1/MOTB).

MaccoBasi 10Jis1 3jieMeHTa () — HaXOIUTCSI KaK YaCTHOE OT JCICHUS
Macchl aTOMOB JJAHHOTO JIEMEHTA K MOJICKYJISIPHOI Macce JaHHOTO BELIEeCTBaA.

= . 0,
0‘)3HCMCHTa_ mBHCMCHTa/MBCU_lCCTBa 1 00 AJ
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CTPOEHUE ATOMA. TEPUOIMYECKUI 3AKOH

Sapo aToma — TeHTpaNbHAs YacTh aTOMa, B KOTOPOIT COCPEeOTOYeHa OC-
HOBHAsl 4acTh Macchl aToMa. fIpo COCTOUT U3 MPOTOHOB U HEUTPOHOB. S opo aTo-
Ma oTKpbITO D. Pesepdopmom B 1909-1911 .

IIporoH (p) — aneMeHTapHas yacTUla, BXOJAIIas B COCTAB sIpa aToMa.
3apsn +1,6:10™"° Kn (+1 snemenrapuslit 3apsm), Macca 1,0073 a.e.m. OTKpBIT
3. Pesepdopaom B 1920 1.

Opuécm Pezepghopo
30 aseycma 1871 — 19 oxkmabpsa 1937e.

bpumanckuii  gusux  Hogozeranocko2o npouc-
xooicoenus. Mzeecmen kaxk «omey» sa0epHoll usuxu, co-
3041 naaHemapHyo modens amoma. Jlaypeam Hobenes-
cxou npemuu no xumuu 1908 2o0a.

Pesepgpopo poouncs ¢ Hosoul 3enanouu 6 me-
bonvuom nocénke, pacnonodcennom Ha cesepe IOoic-
HO20 ocmposa 6au3 eopoda Henvcona, 6 cemve ¢hep-
Mepa. Dpuecm OvlLl yemsepmuvim peOEHKOM 8 CeMbe U3
dsenaoyamu oemeli, U3 KOMoOpvix 2 demeti YMoHYI0 60
6peMst 106U pblObl HA I00Ke Oaneko 6 mope, 1 ymep
om 6onesHell uz-3a omcymcmeus spaveil. Mven yousumenvHyo namsamy, 00-
eamwipckoe 300posve u cuny. Bnucman ycnexamu 6 wkone u xonneoddice.
Yenewno 3axonuun xonnedoc 6 Henvcone, nonyuus 580 oannog uz 600 6o3-
MOJACHBIX U npemuto 07 npoooicerus yuéowvl 6 Kenmepbeputickom Konne-
Ooice 8 2opode Kpaticmuépu.

E20 macucmepckan paboma, nanucannas 6 1892 200y, kacanacs obHapy-
JHCEHUS BbICOKOUACIOMHBIX PAOUOBOTIH, CYUECMBOBAHIE KOMOPbIX ObLI0 O0KA3AHO
6 1888 200y nemeykum gusurom I 'enpuxom I'epyem.

B 1895 200y, nocne nonyuenus cmenenu 6axaiaépa ecmecmeeHHbIX
nayk Pezeppopo omnpasuncs ¢ Anenuio ons oanvrevuezo obyuenus ¢ Ka-
eenouwuckou rabopamopuu Kembpuoarccroeo.

Omkpuin anvgha- u bema-u3nyuenue, KOPOMKONCUSYWUL U30MON Pa-
OoHa u MHONHCecmeo u30monog. OObACHUL HA OCHO8e COUCME PAdOHA pa-
OUOAKMUBHOCHb MOPUsL, OMKPBLL U 00BACHUIL PAOUOAKMUBHOE NPeSPaujeHUe
XUMUYECKUX DJIeMEHMO8, CO30a]l Meopuio pacuoakmuerHo20 pacnaod, obHa-
pyoicun npomoH. J{okaszan, umo anepa-wacmuya — aopo eeaus. Ilocmasue
ONbIM NO PACCESIHUIO ANbPa-4acmuy Ha Memauiuyeckol gonvee, gvléen Gop-
myny Pezepgpopoa. Hcxoos uz eé ananusa, coenan 6vi600 0 cyuecmeosanu 8
amome maccugrozo aopa. Co30an nIAHemapHy0 meopuro CMpoeHUst amomos.
Ilepsvim omkpuln 06pazo8anie HOBbIX XUMUYECKUX DNIeMEHmMOo8 npu pacnaoe
MSIDICENbIX XUMUYECKUX PAOUOAKMUBHBIX d7lemenmos. 12 yuenuxos Pesepgop-
0a cmanu naypeamamu Hobenesckoti npemuu no gousuxe u xumuu.
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HeiiTpon (N) — seMeHTapHas YacTHIA, BXOMIAIIAS B COCTAB SIPa aTo-
Mma. 3apsa 0, macca 1,0087 a.e.m. Otkpsit k. Yensukom B 1932 .

Jceiimc YE/IBUK
20 oxmsaobpa 1891 e. — 24 urona 1974 2.

Amnenutickuti pusux ocetime Hedsuxk poouncs 6
2. bonnunemone, eonusu Manuecmepa. On 6vin cmap-
wum uz uemvipex Ooemeu [owcona Jocosepa HYeosuxa,
enadenvya npaveynou, u Oun Mopu (Hoync) Yeosux.
OKOHYUE MECTNHYIO HAYANLHYIO WIKOY, OH NOCMYNUL 8
MAHYeCmepCKyI0 MyHUYUNATbHYIO CPEOHIOI0 WIKOTLY, 20e
gvloensiica ycnexamu ¢ mamemamuxe. B 1908 2 on no-
cmynun 6 Manuecmepckuil yHugepcumem, cooOupasce
uzyuame Mamemamuxy, OOHAKO NO HeOOPA3YMEHUI C
HuM npogenu cobecedoganue no Qusuxe. CIumKOM CKPOMHbIL, Ymobvl yKa-
3amb HA OWUOKY, OH GHUMAMENIbHO BbICIVUIAT BONPOCHI, KOMOpble emy 3d-
dasanu, u pewiul cmMeHums cneyuanuzayuio. 4epes mpu 200a OH OKOHYUT
VHUBepcumem ¢ omauyuem no Qusuxe.

B 19112 Yeosuk nauan acnupanmckyio pabomy noo pykosoocmeom .
Peseppopoa 6 gusuueckoii rabopamopuu ¢ Manuwecmepe, u ¢ 1913 2. nonyuun
cmenenb mazucmpa. B smom oice 200y, cmas obnadamenem cmunenouu, ou yexan
6 I'epmanuro, umobvl uzyuams paouoaKmueHOCHb HOO PyKOBOOCmBEoM Xanca
Tetizepa (bvisweco accucmenma Pesepgopoa) 6 [ocyoapcmeenrom gusuxo-
mexnuyeckom uncmumyme 6 bepaune. Koeoa 6 1914 2. nauanaco nepsas mupo-
6asi 6otiHa, Yeosux ObLl UHMEPHUPOBAH KAK AH2TUICKULL 2padicOaHun u bonee 4
Jlem nposei 8 iazepe OJisl Spa*COaHcKux auy 8 Pynebene.

Jhic. Yeosux sepuynca 6 Manuecmep 6 1919 2, 20e on npoodonicun pa-
oomams ¢ 3. Pesepgpopoom 6 Kasenouwckoii rabopamopuu Kembpudicckozo
yHusepcumema. /. Hedsux nomyuun OOKMOPCKYIO CmeneHb no Qusuxe
Kembpuooce 6 1921 2. [lea 2o0a cnycms on cman 3amecmumenem OUpekmopa
Kasenouwcrou nabopamopuu. Bnroms 00 kouya 20-x 20008. on uccie0osan
maxue amoMHwle 161eHUsl, KAK UCKYCCMBEHHbLI pACnao S0ep J1e2KUX d1eMEeHM08
noo Odeticmeuem 6OMOAPOUPOSKYU ANbPA-HACMUYAMU U CROHMAHHOE UCNYCKA-
Hue bema-yacmuy. B npoyecce smoil pabomvl OH PAZMBIULIAL HAO MeM, KaK
MOHCHO OBLIO Dbl NOOMEEPOUMD CYUECMBOBAHUE Pe3ePPOPOOECKOTL HellMpPab-
Hou yacmuywvl (netimpona). Ha ocnosanuu sxcnepumenmos gpanyy3ckux yue-
Hblx (@pedepura JKonuo u Upen JKomuo-Kiopu) u cobcmeennvix sxcnepumen-
mos, [ic. Yedsux dokaszan cyuwecmeosanue HelmpoHa, 3a Ymo Obii YOOCHOoeH
Hobenescroii npemuu no gusuxe 3a 1935 e.

B 20061 émopoii muposoii eoiinbl Uedsuk, coemecmuo ¢ Opyaumu
VUEHbIMU, 3AHUMAILCS paspabomKoil 10epHo2o opyicus. B 1946 2 on eepry-
cs 6 Jlusepnynvckuil yrugepcumem. [lea 2ooa cnycms o omowien om aK-
MUBHOU HAY4HOU OesmenvHocmu u 6o3enasun I oneunn-suo-Kaityc-konneooic.
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HyxkaoubI — 00111ee Ha3BaHUE IPOTOHOB U HEHTPOHOB.

3apsia aapa Z — 4uciio MPOTOHOB B siIpe. 3apsia sapa paBeH aTOMHOMY
HOMepy (TOPSIIKOBOMY HOMEpY JJIEMEHTA B IEPUOJMYECKOM Tabuuie).

MaccoBoe yncJ10 sitpa A — 00111ee YKCIIO IPOTOHOB U HEUTPOHOB!

A=Z+n

O6osHauenne mementa X: * ;X (1°50)

H30TO0MNBbI — aTOMBI, S7Apa KOTOPHIX COEP)KAT OJAUHAKOBOE YUCIIO MPOTO-
HOB 1 pasHoe 4ucio Heirrporos ( '1H - mporwuii, *.H - neitrepuit, °,H - tpurnif).

PaguoakTMBHOCTL — CaMONPOU3BOJIBHBIN pacnaj HEYCTOMYMBBIX
ATOMHEBIX siZIep. O — pacmaj - u3nmydenue sapom o sactur ( 4 ,He), p-pacmax —
U3Ty4eHHUE IEeKTPOHA.

SlnepHble peaknMH — MCKYCCTBEHHBIC MpPEBpPAIIEHHS SIEpP, MPOUCXO-
JUIe npy uX 6oMOapaUpOBKe APYTUMHU SApaMU WK DJIEMEHTapHBIMHU YacTH-
LaMH.

DieKTpoH (e)- 37eMeHTapHast YacTUIla, BXOAAIIAsA B COCTaB aToma. 3a-
pan -1,6:10" K (-1 aIeMeHTapHEIH 3apsm), Macca 0,0005486 a.e.m. OTKPHIT
Jox. x. Tomconom B 1897 r. JIBMKeHHE 3JIEKTPOHA MOTUMHSIETCS 3aKOHaAM
KBaHTOBOH MEXaHHKH.

Jowcozeep [icon Tomcon

18 dexabpa 1856 — 30 aseycma 1940

Anenuticxul pusux Jorcosed Jocon Tomcon
poouncs 8 Yumxam-Xunn, npucopooe Manyecme-
pa, 6 cemve [ocozepa xceimea u Immor Tomcon.
Iockonvky omey, KHuzomopeosey, xomei, 4moovl
MANLYUK CMAT UHICEHEPOM, e20 8 8o3pacme Hye-
mulpuaoyamu aem nociaiu 6 QOydHc-KoLIe0NHC
(noine Manuecmepckuii  ynugeepcumen). OOHaxo
uepe3 06a 200a omey ymep, OCMABUE CblHA De3
cpedcme. Tem He menee, OH NPOOOAAHCUT 0DYUeHUe
bnazooaps gunancosoll noodepiicke cgoell mame-
PpU U CMUneHOUuaIbHOMYy oHOY.

Tonyuus 6 Oyance 6 1876 2. 36anue unscenepa, Tomcon nocmynun 6
Tpunumuxonnedac Kembpudoicckoeo yHusepcumema. 30ecb o uzyuanr ma-
memamuxy u ee npurodiceHus K sadavam meopemudeckou usuxu. Cmenens
baxanaspa no mamemamuxe on noayuun 6 1880 e. Ha crnedyrowuii 200 on
OvLl u3dpan uneHom yuenoeo cogema TpuHUMUKOALEONCA U HAYaAl pabo-
mams 8 Kasenouwckou nabopamopuu 6 Kembpuooice.

B 1884 2. Tomcon gozenasun Kasenouuickyio rabopamopuio, Hecmom-
P HA Mo, Ymo emy ObLI0 mo20a 6ce20 08a0Yamb Cemb Jen U OH He 00OUIC
euje CKObKO-HUOYO0b 3AMEMHbIX YCNeX08 8 IKCHePUMEHMAIbHOU (u3uKe.
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Hccnedys kamoouvie nyuu, ¢ 1897 on omxpein snexkmpon, 3a umo 6
1906 200y 6bi1 yoocmoen Hobenesckoii npemuu no gusuxe. Tomcon nowen
odanvuie u NPedLoACUL MOOETb AMOMA, CONACYIOUYVIOCS C €20 OMKPLINUEM.
B nauane XX 6. on evi0gunyn eunomesy, umo amom npedcmaeisiem cooou
PasmMelmyio cgepy, Hecywylo ROIONCUMENbHBLIL DIeKMPULEeCKUll 3apsio, 6
KOMOpOU pacnpeoeienvl OMmpUuyamenbHo 3apsiiceHnble d1eKMPOHbI.

Hote. Tomcon oxazan enusauue Ha GuU3UKY He MOTbKO pe3yivmamamu
CBOUX ONeCMAWUX IKCHEPUMEHMATLHBIX UCCIeO08AHUL, HO U KAK Npesoc-
XO0OHbIl npenodasamens U NPeKpacHbvlll pykosooumens Kagsenouuickoil na-
bopamopuu. Ilpusneyennvie smumu e2o Kawecmeamu, COmHu Haubonee ma-
JAHMAUBLIX MOTOOBIX PUSUKOB CO 8CE20 MUPA BLIOUPATU MECHOM 00YYeHUs.
Kembpuooe. U3z mex, kmo paboman 6 Kasenouwe noo e2o pykogoocmeom,
cemepo cmanu 8 cgoe epems aaypeamamu Hobenesckotl npemuu.

IHocryanarel bBopa:

1. DIeKTpoH MOXKET BpalIaThCsA BOKPYT AApa HE MO MPOU3BOJIBHBIM, a
TOJIBKO 10 CTPOTO ONpeeNEHHBIM (CTallMOHAPHBIM) KPYroBbIM opOurtam. Ilpu
JBIDKCHUH JICKTPOH HE M3Iy9IaeT SHEPTHIO.

2. ATOM WHCHYCKaeT WJIM MOTJIOMAET 3JIEKTPOMATHUTHOE M3ITydeHHE
TOJBKO NPH NEPEXOAE SIEKTPOHA C OJAHON OPOUTHI HA APYTYIO.

BOP, Hunbc Xenpuk JaBujg
7 okmsabps 1885 2. — 8 nosops 1962 .

Hamcexuil ¢usux Hunve Xenpux [lasuo Bop po-
ouncsa 6 Koneneacene u Ovin 6mopvim uz mpex demet
Kpucmuana Bopa u Danen Bop. Eeo omey Ovin u3-
secmubiM npogeccopom usuonocuu ¢ Koneneazcen-
ckom ynusepcumeme. On yuuncsa 6 I ammensxonomckou
epammamuyeckol wikone 8 Konenzazene u okonuun ee
6 1903 2. Koeoa bop 6vin cmyodenmom-guzuxom Ko-
NeH2a2eHCKo20 YHUugepcumema, 20e oH cman 6akanas-
pom 6 1907 2., eco npusnasaiu HeoObINAUHO CHOCOO-
HbLM uccreoogamenem. Eeo ounniomuwiil npoexm, 8 Ko-
MoOpoM OH Onpedesil NOBEPXHOCMHOe HAMSJICEHUe 800bl NO 8UOpayuU 80-
OSIHOUL CMpYU, NPUHeC emy 30J0Mmyr Medaisb [amckou KoponescKkol akaode-
muu Hayk. Cmenenv mazucmpa on noayyun 8 Koneneacenckom yuusepcu-
meme 6 1909 2. Eco dokmopckas duccepmayusi no meopuu 91eKmpoHo8 6
Memannax Cuumanacb Macmepckum meopemudeckum uccinedosanuem. Ilo-
ayuue ookmopckyio cmenens 6 1911 2., bop omnpasuncs ¢ Kembpudoicckuii
yHugepcumem, 6 Anenuro, umoowvl pabomams ¢ [oic./c. Tomconom. Tam H.
bop saunmepecosanca pabomoii 3. Pezepgopoa ¢ Manuecmepckom yHu-
séepcumeme. bop nepeexan ¢ Manuecmep Ha HeckoabKo Mecsayes 6 Hauane
1912 2. u suepeuuno oKynyacs 8 amu uccredosanus. OH 6vigen MHO20 Cleo-
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cmeutl u3 S0epHol MoOdenu amoma, npednodcennou Pezepgopoom. B Ouc-
kyccusx ¢ Pesepghopoom u opyeumu yuenvimu bop ompabamvisan udeu, xo-
mopbele npueenu €20 K CO30AHUI0 C80ell COOCMBEHHOU MOOen CMpOeHUs
amoma. Jlemom 1912 . bop eepmynca 6 Koneneacen u cman accucmenm-
npogeccopom Koneneazenckoeo ynusepcumema. B meuenue ciedyrowux ogyx
nem bop npooondican pabomams nao npodremamu, 603HUKAIOUWUMU 6 CEA3U C
510epHOtl MOoOeblo amoma. TIpumensisi HOBYIO K8AHMOBYIO MeOpUIo K npodiie-
Me cmpoenust amoma, Bop npednonosicun, umo 31eKmponsl 001a0arm HeKo-
MOPLIMU PA3PEUEHHBIMU YCOUMUBHIMU OPOUMAMU, HA KOMOPBIX OHU He U3-
ayuaiom suepeuro. Tonvko 6 cyyae, Ko20a 2NEKMPOH NEPexoounm ¢ 0OHOU op-
oumbl Ha Opyeylo, OH npUOOpemaem u Mepsiem SHEPeUio, NPUYeM GeUYUHA,
HA KOMOPYIO USMEHSIMCsl JHeP2Usl, MOYHO PAGHA IHEPSEMUYECKOl pA3HOCMU
Mmedicdy 0eymst opbumamu. Teopusi bopa, onybnuxosannas ¢ 1913 2., npunecia
eMy U3BECHHOCb, €20 MOOeIb amoma cmana uzeecmua kax amom bopa.

B 1920 2. on ocnosan Hncmumym meopemuueckou usuxu ¢ Konen-
2azene; 3a UCKIOYEHUEM Nepuooa 6mopou Mupogotl 60linvl, koeoa bopa ne
ovL10 6 [lanuu, on pyKo8oOul Smum UHCIMUMYMOM 00 KOHYA C8OeU JICUHU.
Iloo e20 pykoeodcmeom uncmumym cwlepall 8e0yuyio pojiib 6 pPAa3eumuu
K8aHMosol mexanuku. B meuenue 20-x e2. boposckas modenv amoma bviia
3ameHena boee CLONCHOU KEAHMOBO-MEXAHUYECKOU MOOEbI0, OCHOBAHHOU
2NABHBIM 00PA30M HA UCCIEO0B8ANUSIX €20 CMYJeHmo8 u Koee. Tem He me-
Hee, amom Bopa cwigpan cywecmeeHnyio poib MOCMA MeNCOy MUPOM
AMOMHOU CMPYKMYPbL U MUPOM K8AHmMOo8ou meopuu. Bop owin nazpasicoen 6
1922 2. Hobenesckou npemuei no @usuke «3a 3aciyeu 6 Uccied08aHuu
CMPOEHUs: AMOMO8 U UCNYCKAEMO20 UMU USTYYEHUSLY.

KBanToBasi Mmexanuka — (u3nueckass TeOpus, yCTaHABIUBAOLIAs 3a-
KOHBI JIBIDKEHHS MHUKpodacTull. OCHOBHBIMH HJESIMM KBAaHTOBOM MEXaHHKH
SIBJISIFOTCS: 1) JTUCKPETHOCTh (KBAHTOBAaHHE); 2) KOPIYCKYJISIPHO-BOJHOBON
JTyaqu3M (IBONMCTBEHHAs MPUPOAA 3JIEKTPOHA); 3) BEpOSATHOCTHHIN XapakTep
3aKOHOB MHKPOMHpA.

JIBoiicTBeHHAasl TMPHPOIA FIEKTPOHA — DICKTPOH MOXKET B Pa3HBIX
IKCIIEPUMEHTAX MPOSIBIITH CBOMCTBA KaK YaCTHUIIBI, TAK W BOJHEI. CBS3b MEXK-
Iy BOJHOBBIMH M KOPITYCKYJIIPHBIMH CBOWCTBAMH JJICKTPOHA Ha&T COOTHOIIIE-
Hue ne bpoits:

A= h/mv
(A —nMHA BOJHBI 3JIEKTPOHA, M — €ro Macca, V — CKOPOCTh,
h=6,62-10"* Jl-c mocrosanas [Tnanka).

AToMHasi opOUTAJIb — TIPOCTPAHCTBO BOKPYT SJIpa, B KOTOPOM BEIIMKa
BEPOSITHOCTHh HAXOXKICHHS dJICKTPOHA.
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KBaHTOBbI€ YHcJIa — ONIMCHIBAIOT COCTOSIHHE JIEKTPOHA B aTOME:

1) [nasnoe keanmogoe uucio N —ONpeaesseT OOIIYI0 YHEPTHIO JICK-
TpOoHa (HOMep YHEPreTHUECKOro ypoBHA) N=1,2,3 ...

2)  Opbumanvhoe keanmogoe uucio | — xapakrepuzyet HopMy 3JeK-
tpouuoit opburamu | (0; n-1) 1=0 s-op6urans; |=1 p-op6urans; 1=2 d-
op6uranb; 1=3 f-opburans.

3)  Maenumnoe xéanmogoe uucio My —XapaKTepHU3yeT TONOKEHHE OpOH-
TAJIM B IPOCTPAHCTBE M0 BIMSHAEM MarHuTHOTO Tioist. my (-1;+1).

4)  Cnunosoe xeanmoeoe uucio Mg — IMOKA3bIBAET COOCTBEHHBIA MO-
MEHT UMITyJIbCa 3JeKTpOoHa. MIMeeT YiCTO KBAHTOBYIO HPHPOJY U HE CBSA3aH C
JBUKECHHUEM B IIPOCTpaHcTBe. Mg (-1/2;+1/2).

JHepreTn4ecKkuii ypoBeHb — HAOOp opOHUTaNEii C OTMHAKOBBIM 3HAYe-
HHEM TJIaBHOTO KBaHTOBOro uucia. Ha ypoBHE MOXeT MaKCUMaJbHO HaXo-
IUTHCS 2n? 3JIEKTPOHOB.

JHepreTuyeckuii MoaypoBeHb - Ha0Op opOuTaleldl ¢ OJWHAKOBHIM
3HAQUCHHWEM T[JIABHOTO W OpPOWTANBHOTO KBaHTOBBIX umcen (S-, p-, d-f-
MOTYPOBEHB).

DJIeKTPOHHAs KOH(UIypauusi aToMa — pacrpeieieHue dICKTPOHOB
0 OPOHTAIIAM.

IMpuniun [aysm — B atoMe He MOKET ObITh JIBYX 3JIEKTPOHOB, IBIDKEHHE KO-
TOPBIX OIKCHIBACTCS OJIMHAKOBBIM HAOOPOM KBAHTOBBIX YHCEIL.

Boubgranr Ipucr [ayau 25 anpenst 1900 — 15 nexadps 1958
Bonvgpeane Iaynu poouncs é Bene 6 cemve epaua
u npogpeccopa xumuu Bomvgpeanza Hoszega Iaymu.
Bonmvgheane yuuncs 6 Mionxernckom ynugepcumeme y Ap-
Honwoa 3ommepgenvoa. Tam, no npocvbe 3ommepens-
oa, 20-nemnuit Iaynu nanucan 0630p ona « Pusuueckoi
OHYUKAONEOUU», NOCEIUYEHHBIIL 00Uell meopuu OMHOCU-
MenbHOCMU, U MA MOHOZpAPUsL 00 CUX NOp OCMAémcs
knaccuueckou. Ilozoce on npenooasan 6 Iémmuneene,
Koneneacene, I'ambypee, Ilpuncmonckom yHugepcumeme
(CLLA) u 6 Lfopuxckoii gvicuieti anekmpomexnuyeckou wikone (Lseiiyapus). C
umenem Tlaynu ceazano maxoe QhyyHOameHmanbHoe NOHAMUe K8AHMOBOU Mexda-
HUKY, KAK CHUH 3JIeMEeHMAPHOU 4acmuybl, OH NPeoCKa3al CYWecmeosaHue
HeUmpuHo u chopmynuposan «npunyun sanpemay — npunyun Ilayau, 3a umo
ovL1 yoocmoen Hobenesckoui npemuu no gusuxe 3a 1945 200. B 1958 200y
Haepadicoén meoanvio umenu Maxca Ilnanxa, nozoce 8 mom guce 200y Boavgp-
eamne Iaynu ymep om paxa 6 L{iopuxe.
IIpaBuao XyHAa — B OCHOBHOM COCTOSHHH aTOM JIOJDKCH UMETh MakK-
CHMaJIbHO BO3MOXKHOE YHCJIO HECTApEHHBIX 3JICKTPOHOB B Mpeesax onpese-
JICHHOTO ITOTyPOBHSL.
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®puapux Xyna 4 pespanst 1896, — 31 mapra 1997

Ocnosnvie mpyovl no KEAHMOBOU MexaHuke,
CHEKMPOCKONUU (CUCIEMAMUKA amOMHbIX U MOJEKY-
JIAPHBIX CHEKMPOB), MASHEMU3MY U UCMOpUU Pusuku. B
1925 200y on ycmano8un smnupuveckue npasuid 8
amomHol Qu3uKe, NO3OAAIOUUE ONUCAML COCMOAHUSL
9NIEKMPOHHBIX KOHQUSYPAYULl amomos, Komopuvle me-
nepb Hocam e20 umsa: npasuna Xynoa. B xumuu nepsoe
U3 SMUX NPAGUL 0COOEHHO 6AXCHO U HACIO YHOMUHA-
emcs npocmo Kaxk npasuo XyHoa.

IpaBuwio Kiie4koBCKOTro — 3JIEKTPOHBI 3aIOJHAIOT OpOUTAIM B IIO-
PSIIKE YBEIUYCHHUS] CYMMBI TIIABHOTO U OpOUTANBRHOTO KBaHTOBBIX umcen (N+l),
NpU PaBEHCTBE 3TOH CYMMBI B IIEPBYIO Oue€pe/b 3arOJIHIAETCS OpOUTa b C
MEHBIINM 3Ha4€HHEM INIaBHOTO KBAHTOBOTO YHcia N.

KneukéBckuii BeéBosion MaBpiikueBny
28 Hos1i6ps 1900, — 2 mast 1972

Poounca 6 Mockee. Oxonuun Mockosckyio
cenvckoxosaticmeentyio akademuio (19292.). C 1930 a.
paboman mam dice (¢ 1955 2. npogheccop). Axademux
BACXHUII (c 19562.). Ocrognoe Hanpagienue uccre-
008aHUL — NPUMEHEHUEe Memo0d MeYeHbIX amomos 6
azpoxumuu. OOHUM U3 NEPBbIX OPeAHU308AT WIUPOKUE
uccnedo8anus NUMAHUs, pacmeHull ¢ NPUMeHeHuem pa-
Ouoaxkmugubix usomonos. Cozoan psao npubopos Ois
amoul yenu. H3yuun nosedenue npooykmog OeineHusl
msadxcenvix A0ep (U30Mono8 CMpoHYuUs, UMmpuUs, yup-
KoHUst) 8 nousax. Taxoice Hec 6K1A0 8 PUUKO-MameMamuieckoe 0O0CHOBaNUe
saeneHuss nepuoduunocmu. B uacmuocmu, ¢sén (1951 2.) npeocmasnenus o (n +
1) obracmsx snekmMpoHHBIX COCMOSHULL 8 amomax u cgopmynuposan (n + 1)
npasuio opmMuposanist JAEKMPOHHBIX KOHGUIYPayull amomos no mepe pocma
3apsda siopa (npasuno Kneuxosckoeo). Jlaypeam Cmanunckoti npemuu (1952).
Toxoponen na Bacanvkosckom knaobuwe 6 Mockee.

Mepnomuueckmii 3axon (.M. Mennenees, 1869) — cBolicTBa MPOCTHIX
BEIIECTB, a TaKke ()OPMBI U CBOIMCTBA COCIMHEHHH JIEMEHTOB HAXOJSTCS B IIEPH-
OJMYECKOH 3aBUCUMOCTH OT 3apsijia spa aToma.

OHeprus (norenumnan) nonmsamuu (1) — sHeprus, Heobxomumasi st OT-
pbIBa HanboJIee cabo CBS3aHHOTO IEKTPOHA OT aroMa. HanmenbIne noteHnma-
JI6I MOHM3AIMH Y IIEJIOYHBIX METAJIIOB, HANOOJIBIINE — Y HHEPTHBIX I'a30B.

Cpoacrtso k extpony (E) — sHeprus, KkoTopast BBIACIASTCS NPU IPH-
COEIMHEHUH 3JIEKTpOoHa K aToMy. Hanbosbiee cpoJcTBO K JIEKTPOHY — Yy Ta-
JIOTEHOB, HAUMEHBIIIEE — Y METAJLIOB.
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CTPOEHHME BEHIECTBA. XUMHWYECKASI CBSI3b

XuMHuyeckasi CBA3b — 3JICKTPOCTATHIECKOE B3aMMOAEHCTBHE aTOMOB,
OCYIIECTBIIIEMOE IyTEM OOMEHa HIIEKTPOHAMHU.

KoBajieHTHasi cBA3b — CBsI3b, OCYLIECTBIIsIEMasi 3a CUeT 00pa3oBaHMs
00IIMX DJIEKTPOHHBIX Tap, NPUHAJIEKAIUX 000UM aToMaM. JlaHHBINA BUJ CBSI-
31 00pa3yercst MeXIy aToMaMy HEMETaJUIOB, €CIIM aTOMbI OJUHAKOBBHIEC, TO
CBsI3b KoBasieHTHas HenouisipHast (Hy, O,, F; u T.1.). Ecim pasHble aTombl He-
METAUIOB 00pa3ylOT XMMHYECKYIO CBS3b, TO CBSI3b KOBAJCHTHAs IOJSpHAs
(HCI, HF, H,0).

DJIEKTPOOTPULATEBHOCTh — CIIOCOOHOCTH aTOMa IPHUTATHBATHE 00-
IIYIO AJIEKTPOHHYIO IIIOTHOCTH OT APYTUX aTOMOB.

Oueprus cBm3u (E, k:x/Moab) — 3HEprus, HeoOXomuMas U TOTO,
4TOOBI Pa30pBaTh CBA3b.

IMopsigok cBSI3M — YHUCIIO 3IEKTPOHHBIX Map, yJ4acTBYIOUIMX B 00pazo-
BaHHWU KOBAJICHTHOH CBS3H.

Juuna cBsa3u (I, HM) — paccTosHEE MEXIY SApaMi aTOMOB, 00pa3yro-
IIUX CBA3b.

BaneHTHBIH yroJ — yroa Mexnay JTUHHSIMH, COSAUHSIONIMMU XUMUYe-
CKU CBSI3aHHbIC aTOMBI.

JIMnonbHBI MOMEHT CBSI3M (L) - BEeKTOpHas BeNUYHHA. XapaKTepH-
3yIoIast MOJSIPHOCTH CBsI3H. JlJTMHA BEKTOpa paBHA MPOHU3BEACHUIO [UIMHBI CBSI-
3u | Ha 3 dexTHBHBIN 3apsa (, KOTOPBIA MPHOOPETAIOT aATOMBI IIPH CMEICHUH
3JIEKTPOHHOH IIIOTHOCTH:

/u/=1q

Honnasi cBsi3b — 00pa3yeTcsi B pe3yJbTare 3JIEKTPOCTATUYECKOrO MPHTSI-
JKEHHS! MPOTHBOIIOJIOXKHO 3apSKEHHBIX HOHOB, 00pa3yeTcsi MeXK/ly HOHAMHU MeTaj-
s0B 1 aaronamu HemeTawios (NaCl, MgO, Kl u 1.11.)

Mera/uinyeckasi CBsI3b — CBSI3b MEXK/Y MOJOXUTEIbHBIMH HOHAMHU B
KpHCTa/IaX METaJUIOB, OCYIISCTBIsieMas 3a CUET MPUTSHKCHHUS SJICKTPOHOB,
CBOOO/THO TIEPEMEIIAFOIIUXCS 10 KPUCTAILTY.

BoxopoaHasi CBSI3b — CBSI3b MEKAY IOJOKHUTEIBHO 3apPSKCHHBIM aTO-
MOM BOJIOPO/Ia OJHOW MOJICKYJIbl M OTPHIIATEILHO 3apPSDKEHHBIM aTOMOM JIPY-
O MOJICKYJIBI 38 CUET CHJI DJIEKTPOCTATHYECKOTO MPHUTSDKEHHS IO JOHOPHO-
AKIENTOPHOMY MEXaHU3MY.

BaneHTHOCTH — YHCIIO XMMHUYECKUX CBS3€H, 0Opa30BaHHBIX JTaHHBIM
aTOMOM B COCIMHEHHHU. JTO MOHATHE MPUMEHHMO TOJBKO K COCIMHCHHUSAM C
KOBQJICHTHBIM THIIOM CBSI3H M K MOJICKyJaM B ra3oBoil (asze. B kpucramax
WOHHBIX COCTUHCHUI M METAJUIOB BaJICHTHOCTh aTOMOB PaBHA OCCKOHEYHOCTH.

CTenenb OKHCIEHUS] — YCIOBHBIN 3apsi aToMa B MOJICKYJE, BBIYHC-
JICHHBIH B TIPEAIOJIOKEHHH, YTO BCE CBSI3H UMEIOT HOHHBIH XapakTep.
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ArperaTtHoe cocTOsIHMe — (opMa CYILECTBOBAHHs BEILICCTBA, 3aBHCH-
mas OT PACCTOSHUS MEXy YaCTUIIAMU M B3aUMOJAEHCTBUS MEXy HUMH.

I'a3 — arperaTtHOe COCTOSIHUE BEIECTBa, XapaKTepHU3yroueecs: OOIbITIM
paccTosiHHEM M OYeHb CJIa0bIM B3aUMOJEHCTBHEM MEXAy ydacThUnamu. ['azbl
OTIMYAOTCS MaJoi IUIOTHOCTBIO U BBICOKOM CXKMMAaeMOCTbIO. ['a3bl 3amonHs-
10T BECh NPEJOCTABICHHBII 00BEM. BOJIBIIMHCTBO ra30B — COEIMHEHHUS C KOBa-
JICHTHBIM THIIOM CBSI3U B MOJIEKYJIE.

7KuakocTp - arperaTHoe COCTOSIHME BEILECTBA, XapaKTepHU3YIOIIeecs
MaJbIM PACCTOSIHUEM MEXIY MOJIEKYJaMH M OTHOCHUTEIBHOW ITOJBIKHOCTBIO
MoJeKyn. JXKuakocTw Mano CKHMaeMbl, HO JIETKO H3MEHSIOT CBOIO (opMy.
Kumkoe cocTosIHME XapaKTEPHO A BEIIECTB C KOBAJICHTHBIM THIIOM CBS3H.

TBeproe BemecTBO - arperaTHOE COCTOSHHE BEIECTBA, XapaKTepU3y-
IolIeecss CUJIBHBIM B3aUMOJICMCTBHEM MEXIY YacTULAMH U YNOPSAIOYECHHOH
MPOCTPAHCTBEHHOU CTPYKTYPOH. ATOMBI, MOJICKYJIbI MM MOHBI, 00pa3yromue
TBEPAOE BELIECTBO, HAXOJSTCS B CTPOrO (PUKCUPOBAHHBIX MOJ0KEHHSX, BOIH-
3 KOTOPBIX MOTYT COBEPILATH JIUIIL HEOOJIbIIUE KOJICOaAHMUSI.

Kpucranauyeckas pemérka — peryaspHOe paclolo)KeHHe YacTHIl B
kpucTamie. Kpucramummaeckne perméTK ObIBAOT YeThIPEX TUMOB: 1. Amomnuie
Kpucmaniuieckue pewémxky — o0pa3oBaHbl HEHTPAIbHBIMU aTOMaMH, CBS3aH-
HBIMH JIpYT C IpYrOM KOBAJICHTHBIMH CBSI3SIMH (HampuMmep, aiMas, KpeMHHUI).
BemecTBa ¢ aTOMHBIM CTPOSHHEM XapaKTEPU3YIOTCS! OOJBIION TBEPAOCTHIO U
BBICOKHMH TEMIIEpaTypaMH IIaBJICHUS U KUIICHHS.

2. Monekynspusie kpucmaniuieckue peuémxku — o0Opa3oBaHbl MOJIEKY-
JIaMHM, CBA3aHHBIMU JPYT C IPYTOM CJIa0BIM BaH-/I€p-BaaIbCOBBIM B3aUMOJEH-
ctBueM (Hampumep, TBepabie Hy, CO,, Cly). BemectBa ¢ MONEKYISAPHBIM CTPO-
€HHEM JIETy4IH, UMEIOT HU3KHE TeMIIepaTyphl MJIABJICHUS U KUIICHHUS.

3. Uonnvle kpucmaniuieckue pewémky — oOpa30oBaHbl MOHAMM, CBs-
3aHHBIMHM CWJILHBIM HOHHBIM B3auMojeicrBuem (Hampumep, NaCl, MgO,
KNOs). BeriecTBam ¢ HOHHBIM CTPOSHHUEM CBOWCTBEHHBI BHICOKHE TEMIIEPATY-
PBI ITABJICHUS U KUIICHHUS.

4. Memanmuyeckue Kpucmaniuueckue peuwémxu — o0pa3oBaHbI TOJI0XKHU-
TEJIbHBIMA MOHAMH METAJJIOB, MEXIY KOTOPBIMH OCYILIECTBISETCS MeTalTde-
CKMH THI cBsi3u. Temmeparypa IUIaBJICHUSI W KHIICHUS METAIJIOB MEHSCTCS B
MIMPOKOM JTHATIa30HE U OTIPEAEIACTCS IPOYHOCTHIO METAIUINIECKOH CBS3H.

®a30Bblil Mepexo] — M3MEHEHNE arperaTHOrO COCTOSIHUSI BEIIIECTBA, MPO-
HCXOJIAIIee TIPH M3MEHEHUH TeMIIepaTypsl U (WiIN) JaBieHus. Pasmigaror ciexy-
formue (a3oBble IEpexOofpl: IUIaBIeHHE (TB.—XK.); cyOnuMarms (TB.—T.); KpH-
cTajumu3anys ()k.—TB.); UcriapeHue (k.—T.); KoHaAeHcaIwsl (T.—X., T.—TB.).
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Jlabopamopnas paboma Ne 1
OIIPEJEJIEHUE SKBUBAJIEHTHOM MACCHI METAJLTIA

Iopsiaok BbINOJHEHHs Pa0OTHI.
s onpeneneHusl 3KBUBAJICHTHONW MAacChl IMHKA HCIIOJB3YIOT IPHOOp,
MIOKa3aHHBIM Ha PUCYHKE.

Pucynox [Mpubop s ompe-
i JeJIeHHs SKBUBaJIeHTa Metayuia: 1 -
i " Oroperka; 2 - BOpoHKa; 3, 4, 6 - pe-
% / 3WHOBBIE TPYOKH; 5 - konba Bropua;
I 7 - 3axuM; 8 - mpoOupka

R—— —

[Tpudop cocrout u3 Groperku 1 (Ha 50 Mi1,) U BOPOHKH 2, COEIUHEH-
HBIX MEXY CO00# pe3HOBOI TpyOKOii 3 ¥ 3alOJHEHHBIX AMCTHIMPOBAHHOM
BoJIOH. Broperka pe3nHOBO# TpyOKOit 4 MpHCOeTUHEHA K PEaKIIMOHHOMN KOIIOe
5 (xonba Biopua), KoTopas 3amojHeHa pacTBOPOM COJISTHOM KHCIIOTBHI M KOTO-
pas B CBOIO o4epellb pe3NHOBOM TpyOKoi# 6 ¢ 3a)xuMoM 7 coearHeHa mpoOup-
KO 8, KyZa ¥ TOMeIaeTcsi HaBecKa IIMHKa.

[Ipexe yeM NPUCTYNHTH K BHIIIOJIHEHHUIO Pa0OTHI, HEOOXOIMMO ITpOBe-
PHUTBH IPHOOP HA TEPMETUYHOCTb. J{JIs1 STOr0 BOPOHKY 2 HEOOXOANMO OIYCTHTh
0 IITaTUBY HUXKE YPOBHA BOABI B OropeTke 1. YpOBEeHb KUAKOCTH B OIOpeTKe
IpPU 3TOM HECKOJIbKO MOHHM3HUTCS M 3aMKCHPYETCsl Ha HEKOTOPOil OTMETKe.
Ecnu panpHeifiero moHMXKeHUsl yPOBHS BOJIbI B Te€UeHUE 1 MUH HE MPOHCXO-
JIUT, CHCTeMa CYMTAeTCs repMeTndHOd. Ecian ypoBeHb KHAKOCTH B OHOpETKe
HETIPEPHIBHO MOHMKAETCS, TPUOOP T/Ie-TO MPOMyCKaeT Bo3aAyX (00 3ToM HeoO-
XOANMO COOOIIHUTH MPENOAABATEIO).

YrtoOBbI MPUTrOTOBUTH NMPHUOOP K paboTe, HAZO MPH 3aKPHITOM 3aKHUMeE 1
COBMECTHUTBH YPOBEHb BOZBI B BOPOHKE 2 C YPOBHEM BoJibI B Otopetke 1. B aTom
cilyyae JaBJIeHHE BO3JlyXa B CHCTeMe paBHO aTtMmocdepHoMy. Ecnm ypoBeHs
BOJIbI HAXOJUTCSI B BEPXHEH 4acTH TpaIyHpOBaHHOrO 0O0bemMa OIopeTKH, HeoO-
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XOAMMO 3amucarb 3TOT 00bEM, NMpUHSB ero 3a HyJeBoil V. CoxpaHsisi 3TOT
YpPOBEHb, 3aKpEIUTh BOPOHKY B JIalKe IMTaTHBA. B mpoOupky 8 Hacwmarh n3-
BECTHYIO HaBECKY LIMHKA, aKKyPaTHO HaJeTh IPOOUPKY Ha PE3NHOBYIO TPYOKY.
Emgé pa3 npoBeputs ypoBeHb Vg, 3aT€M OTKPBITH 32)KHM U JIETKUM ITOCTYKHBA-
HHEM IaJIblia EePeCchINaTh BCI0 HaBeCKy LUHKA B KoiOy 5. [Ipobupky He cHu-
MaTh, YTOObl HE HAPYLIMTh T€PMETHYHOCTb CHUCTEMBI. B Koibe mpoucxomur
WHTCHCHBHAS PeaKL¥s [IMHKA C COJIHON KHCIIOTOH ¢ BBIICJICHUEM BOAOPOJA.
3anucaTs ypaBHeHHE PeaKIMU.

[Ipu BeIIENIEHNH BOZOPOA YPOBEHD BOJIBI B OIOPETKE IIOHIKACTCSL.

Ilo oxoHYaHMM peakIuy (NPEKpaILEeHHEe BBIACICHHUS ITy3BIPHKOB ra3a B
Konbe) mpubop B TedeHne 5-10 MUH oxIaXkaaeTcs 10 KOMHATHOW TeMIIEpaTypHl.
3aTeM HEOOXOIMMO OIISITh COBMECTUTH YPOBEHbD BOJIBI B BOPOHKE C HOBBIM YPOB-
HeM BoAbl B Oropetke. OTMETUTH HOBOE 3HaueHue o0béma Vi, Pe3ynbTarhl ombl-
Ta 3aHecTH B Ta0Om. 1. OnpenenuTs TeMrepaTypy B MOMEIICHHH [0 TEPMOMETPY
U IABJICHUE 10 OapOMETpy.

Tabmuma 1
.o o —
&) = : = =
S 2 g g g%
s = < ﬁf[—i °© Z o ‘-”q
R 2 | 55 | 28 (3233
25 g~ S8 s B2 | aad s
g e, g g 4 £S | R E >
5 5) o = > > O E @
= = 5 S 52 N L0 2 |
2| 5 : 25 | 2 1
5] o )
= = = oz =z

OopadoTka pe3ybTATOB U3MepPeHUsI

Jliis HaxoXJIeHNs1 MOJISIPHOIM MaccChl SKBUBAJICHTA IIUHKA 110 3aKOHY 3K-
BUBAJICHTOB HEOOXOAMMO BBIYMCIUTH MAaccCy BBIJCIMBIIEIOCS BOAOPOJA MO
ypaBHeHHI0O MeHnpeneesa - Kianelipona:

PV mRT PVM
= — m=———
M RT

rre M — monspHast Macca Bozopona; R — yHuBepcanbHas razosas 1o-
crosHHas (62400 mm.pt.cT.*mMu/mop * K).

Tak kak ra3 coOupajucs HaJ BOAOH, IPH pacuére AaBIEHUs rasa HeoO-
XOJIMMO U3 aTMoc(epHOro naBieHus (o 6apoMeTpy) BBIUECTh JaBIICHHUE BO-
JISHBIX IIApOB IIPU JAHHOU TeMIlepaType:

P =Py — PHZO
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I[aBJ'IeHI/Ie BOJAAHBIX MMApOB ONPECACIACTCA 11O Ta6nnue 2.

Tabnuua 2

T°C 18 19 20 21 22 23 24

P (H,O)| 1548 | 16,48 | 17,54 | 18,65 | 19,83 | 21,07 | 22,38

3Has MacCy BBLACIIUMBLICTOCA BOJOPOJa, paCCUUTATL MOJIAPHYIO MacCy
OKBUBAJICHTA [IMHKA IO 3aKOHY 5KBUBAJICHTOB:

Mmzn M,

my M,

OmnpenenuTs TEOPETHUECKY0 MOJIIPHYIO MacCy 3KBHBAJIEHTa LIMHKA IO
tabnuue .M. MenzeneeBa u onpenesiuTb OTHOCUTENBHYIO OIIUOKY OIbITa:

MaTeo - Maakcn
1= <p—) -100%

3'reop

3AJJAYN U YIIPAKHEHUSI
IIpumepsbl pemenns 3agay

IMpumep Nel. a) Paccuuraiite maccy mouns BemectBa H,SOs; 6) Onpe-
JISIIUTE YHUCIO MOJICH, comepamuxcs B 8,2 rpamMmax 3TOr0 BEIIECTBA; B)
Omnpeznenute YUCIO MOJICH, eciu u3BecTHO guciio yactuir N =6,02-1020 u Np=
6,02-1023; r) BerauciuTe nporeHTHOE conepkanue 3neMeHTa O B BEIIECTBE
H,S0s.

Jlano: m(H,S03) = 8,2 r; N =6,02:10%; Na= 6,02-10%,

Haiitn: n (H,SO3)=?; ®(0)="?

Pemenne

a) Paccunraem maccy moutst BerectBa HySO3 o dhopmyite:

n = m:M orkyaa m=n-M(H,SO3)

m=1 moib* 82 r/mMois = 82 1.

0) Onpemeaum 9KCIO0 MOJIeH, coaepskamuxcs B 8,2 rpammax H,SOj3:

n=mM=8_2r: 82 r/moas =0,1 MOJIb.
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B) OnpeaenHM YUCIIO MOJ'ICf/i, C€CJIM HM3BCCTHO YHUCIO YacCTUll N
=6,02-10%:

n=N:N,=6,0210% :6,02:10% = 0,001 mob.

r) Beruucnum mporeHtHoe coiepikaHue siaeMeHTa O B BellecTBe
H,SO03:

o= 3® (0): ® (H,SO3) -100% = 3:16:82-100%=58,5%.

Ipumep Ne2. Brluucnure >KBUBAJIEHTHYIO Maccy MeTaija, €Cld U3-
BECTHO, €CIIH B €ro XJIOpWAE MaccoBas Jois xjopa 79,78%, sKBUBaneHTHAs
Macca xJjopa paBsa 35,5 1/MOIb.

Hauo: o (Cl) = 79,78%, D(Cl) = 35,5 r/morb.

Haiitn: O(Me) —?

Pemenne

1) MaccoBas 10 MeTallIa B XJIOPH/IC PaBHA!

®(Me)=100% — o (CI) = 100% — 79,78% = 20,22%.

2) Ucmonp3ys 3aKOH SKBHBAJICHTOB HAWIEM SKBHBAICHTHYIO Maccy
MeTajuIa:

o (Me): o(Cl=32(Me): 3(CI)

20,22 : 79,78 =3(Me) : 35,5

O(Me) = 8,99 r/mMmonb

Otset: 3(Me) = 8,99 r/moIb

Ipumep Ne3. Beruncnure sxBuBasieHTHYI0 Maccy KHSO, B cienyro-
HIMX PEaKIHsX:

KHSO, + BaCl, — BaSO, + KCI + HCI (1)

KHSO4 + KOH — K2504 + Hzo (2)

Pemenne

Ha ocHOBe 3aKoHa 9KBUBaJICHTa MOYKHO BBIBECTH CJIEyIOLIHE (DOPMYJIIBI
JUISL BBIYMCIICHHUS SKBUBAJICHTHBIX MACC CIIOKHBIX BEIECTB!

3 _ Moxcuaa
OKEMAZ " (qUCI10 aTOMOB 3JIEMEHTA * BAJIEHTHOCTD 3J1IEMEHTA)
3 _ MKI/ICJ'[OT];I
FACIOTE qpeo aToMOB BoZiopoa
3 _ MOCHOBaHl/Iﬂ
OCHOPANIA " M CJ10 TMAPOKCOTPYIII
3 _ MCOJIH
com —

(‘-II/ICJ'IO dTOMOB MeTaJlJia * BA&JIEHTHOCTb MeTaJ’[J’[a)
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OKBUBAJICHTHl XUMHYECKUX COCIMHEHHH MOTYT HMMETh IEepEMEHHBIC
3Ha4eHMs. B aTHX cityyasx 3HaueHHe HKBHBaJICHTa XUMHYECKOTO COEJANHEHUS
OTIpeIeTIeTCS COOTHOIICHHEM pearupyroluX BeIeCTB.

B peaxkuuu (1) 1 moms KHSO, B3aumogeiictyer ¢ 1 moip BaCly, a k-
BuBanienT KHSO, — ¢ sksuBaneurom BaCl, Dkeupanenrnas macca BaCl,
paBHa TOJIOBUHE €TI0 MOJISIPHOI Macchl, ClIeJI0BaTeIbHO, SKBUBaJIEHTHAs Macca
KHSO, paBHa mosoBHHE €ro MOJISIPHOM MacCHhI:

5 (KHSO,) = M (KHSO,) : 2 = 136 : 2 = 68 r/mor.

B peakmun (2) 1 moms KHSO, B3ammogpeiicteyer ¢ 1 mons KOH, a 3k-
BuBanieHT KHSO, — ¢ sxBuBanenrom KOH. DkBuBanentnas macca KOH pag-
Ha ero MoOJISIpHO Macce, ClieIoBaTelIbHO, SKBUBajeHTHast macca KHSO, paBHa
€ro MOJISIPHOM Macce:

5 (KHSO,) = M (KHSO,) : 1 = 136 : 1 = 136 r/mons

Ipumep Ne 4. HarmumuTe mosHBIC 3JCKTPOHHBIE (POPMYITBI aTOMa XKe-
nesa n nona Fe?".

Pewmenne

HUcnone3ys psa B.M. Kneukosckoro:

1s® 25%2p® 3s?3p® 45?3d'%4p° 55°4d*%5p° 6s%4f*5d6p°7s°5f46d... co-
CTAaBHM TIOJIHBIE JIEKTPOHHEIE (GOPMYIIBI aTOMA Kenesa, HOHOB Fe?’, yumreI-
Bast, uTo ju1st Fe?" umcio H1eKTpOHOB Ha 2 HIEKTPOHA MEHbIIE, YeM B aTOME
kene3za. OOGpaTuTe BHUMAaHUe, 9TO OpOHMTANIM 3aIONHIIOTCA COTJIACHO psjia
B.M. KiieukoBCcKOTro, HO 3aITMCHIBAIOTCS B TIOPSAKE YBEIMYCHHs HOMepa:

Fe’ (Ne 26) 15 25%2p° 35°3p® 3d°4s?

Fe?* 1s? 25°2p° 35%3p® 3d°4s”
3agayu M ynpaskHeHus U1 CAMOCTOSITeIbHOI padoThl
Howiep Homepa 3ananumit Howep Homepa 3apanmii
BapuaHTa BapuaHTa
1 1,21,41,61,81,101 11 11,31, 51, 71,91,111
2 2,22,42,62,82,102 12 12,32,52,72,92,112
3 3, 23, 43, 63,83,103 13 13, 33, 53, 73,93,113
4 4,24, 44, 64,84,104 14 14,34,54,74,94,114
5 5, 25, 45, 65,85,105 15 15, 35, 55, 75,95,115
6 6, 26, 46, 66,86,106 16 16, 36, 56, 76,96,116
7 7,217,47,67,87,107 17 17,37,57,77,97,117
8 8, 28, 48, 68,88,108 18 18, 38, 58, 78,98,118
9 9, 29, 49, 69,89,109 19 19, 39, 59, 79,99,119
10 10, 30, 50, 70,90,110 20 20, 40, 60, 80,100,120
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1-20. a) Paccumraiite maccy mous BemectB A, b, B; 0) Ompenenure
YHICIIO MOJIEH, coiepiKaluxcs B M rpaMMax 3THX BEIIECTB; B) Onpenenu-
T€ YUCIIO MOJei, ecau u3BecTHO yucio yacTuil N u Na= 6,02~1023; r) Beuuc-
JIUTE MPOLIEHTHOE COACPKAHUE DJIEMEHTa O B BEIIECTBE A.

Ne A b B m, r N 9
1 Li,O Ca(OH), MgSiO, 20 | 6,02:10% | Li
2 H,SO, CO, Fe(OH); 5 5,02:102 | O
3 HCIO N,Os Na,SO, 3 6,0-10” Cl
4 SO, CaCO, KOH 01 | 7,01-10% S
5 HCIO, NaHSO; Ba(OH), 12 8,0-10% H
6 HCIO, Ca0 CaOHNO; | 130 | 6,02:10° | O
7 HNO, NaOH Mg(HCO,), | 10 | 5,02:10% N
8 HPO, Zn(OH), KHCO, 60 | 4,02:107 P
9 H:PO, MnO, NaOH 25 | 6,2410% P
10 | HAsO; LiOH NaH,PO, | 03 | 6,2:10° | As
11 | H;AsO, SiO, Al(OH); 8 6,02:10% | As
12 P,0s Pb(OH), H,CO, 7 5,02:10" P
13 B,O; H,SiO; NiSO, 14 6,0-10% B
14 | HNO, As,0, Cag(PO.), 2 7,01-10" N
15 | H,Se0, CsOH BaCl, 45 8,0-10%* Se
16 | H,S0, CrO, Li,O 1 6,02:10%° S
17 | Ba(NO3), Fe,03 H,SO, 12 | 502:10° | Ba
18 | Co(OH), | Ca(AlO,), HCIO 120 | 4,02:10° | Co
19 | HCIO, Fe(NOs), SO, 10 | 6,2410® | ClI
20 NO, Sn(OH), HCIO; 9 6,2:10% 0

21. Tlpwm cropammu 5 T Meramna oOpasyercs 9,44 T okcHIa MeTaiia.
OmnpenenuTs SKBUBAICHTHYIO MacCy MeTaslIa.

22. OpmHO n TO ke KOJINYeCTBO MeTaia coequnsiercs ¢ 0,2 T kuciopoaa
u ¢ 3,17 r ogHOTO N3 rajgoreHoB. ONpeneauTh SKBUBAJICHTHYIO Maccy TaJloreHa.

23. Macca 1 1 kucnopoza paBHa 1,4 r. CKOJIBKO JIATPOB KHCIOPOAA pac-
XOJIyeTcs TIPU CropaHuu 21 T MarHus, 3KBUBAJICHT KOTOPOTO PaBeH Y2 Mo,

24. Ormpenenuth YKBUBAJCHTHbIE MAaCChl METaJlIa U Cepbl, ecin 3,24 T
MeTaia oopasyert 3,48 T okcuna u 3,72 r cyabduaa.

25. BBIYHCIUTD aTOMHYIO MAaccy JBYXBAJIECHTHOI'O METajjia U OIpee-
JUTh, KaKOW 3TO MeTaiul, eciv 8,34 T MeTayuia okucisrores 0,68 1 kucimopoaa
(ycmoBust HOpMaNbHEIE).

26. Mpimpsk o0pasyeT /Ba OKCHJIA, M3 KOTOPBIX OJUH COJAEPKHT
65,2% As, a apyroii 75,7 % AS. OnpeaenuTs SKBUBAJICHTHBIE MACCHI MBIIIbSKA
B 000MX CiTydasx.
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27. 1,0 r HEeKoTOpOro MeTauia coequnsercs ¢ 8,89 r opomam ¢ 1,78 ¢
cepbl. HaliTi 3KBUBaJICHTHBIC MacChl OpoMa U METaJlia, 3HAasl YTO SKBHBAJICHT-
Has Macca cepbl paBHa 16 r/Mob.

28. DkBHBaJICHTHas Macca XJiopa paBHa 35,5 r/Moib, MOJIbHAs Macca
aTOMOB MeJu paBHa 63,5 1/MOJIb. DKBUBAJICHTHAS Macca XJOpHIa MEIU paBHA
99,5 r/mons. KakoBa popmyna xmopuna meau?

29. s pactBopenus 16,8 T meramia notpeboBanock 14,7 T cepHO
KACIOTHL. OnpenenuTs SKBUBAICHTHYIO MacCy MeTauia U 00bEM BBIICTIHBIIC-
rocsi Bogopoaa (HOpMaJbHbIE YCIOBHS).

30. Ha BoccranoBienue 1,8 r okcuaa MeTaimuia u3pacxoaoBaHo 883 mi
BOJIOPOZIa, M3MEPEHHOTO TPH HOPMAJBHBIX YCIOBHAX. BBIUHCIATH IKBUBA-
JICHTHBIC MacChl OKCHJIa 1 METaJlIa.

31. HekoTopoe KOJMYECTBO METalla, SKBHBAJICHTHAsh Macca KOTOPOro
paBHa 27, 9 r/Monb, BbITECHsIET U3 KUCIoThl 700 M1 BOAOpO/a, M3BMEPEHHOTO MPU
HOPMAJIbHBIX YCIOBUSX. ONMpPEeNeUTh MacCy MeTalIa.

32. 1,6 r kanpuusa ¥ 2,61 I IMHKA BBITECHSIOT M3 KMCJIOTHI OJMHAKO-
BBIC KOJIMYESCTBA BOJOPOAA. BBIUMCIUTH IKBUBAICHTHYIO MAacCy LMHKA, 3HAs,
YTO SKBUBAJICHTHAS Macca KanbIus paBHa 20 T/MOITb.

33. Cepnas u oprodocopHas KHCIOTH HUMEIOT OJUHAKOBYIO MO-
JMeKyIsApHYI0 Maccy. KakoBO OTHOIIEHHWE MacCc dTHX KHCJOT, MOMIEAIIHX
Ha HEHTpaTU3aIUI0 OJHOTO W TOTO K€ KOJWYECcTBa METOYH, eCIIi 00pa3zo-
BaJINCh COOTBETCTBEHHO cynb(dat u guruapooprodocdar?

34. Tlpu B3ammopercTBIH OpTOPOCHOPHON KUCIOTHI CO MENTOYBI0 00-
pasoBanack conb Na,HPO,. Haiitu s 3Toro ciaydasi 3HaUYCHHE SKBHBAJICHT-
HOM Macchl OpTOQOCHOPHON KHCIIOTHI.

35. Ha meidtpammzanuto 2,45 r kuciaorel uaét 2,0 T THAPOKCHIA
Hatpusi. OnpeeTuTh YKBUBAICHTHYIO MacCy KHCIOTHI.

36. Ilpu B3aumoneiicTBuM 5,95 r HEKOTOpOro BelecTsa ¢ 2,75 r xio-
poBosopoaa monyunsioch 4,4 T conau. BeIUNCIUTH SKBUBAJICHTHBIE MAacChl Be-
mIecTBa U 00pa30BaBIICHCS COJH.

37. 0,376 T amOMUHUS MIPH B3aHUMOJCHCTBHU C KHCIOTOW BHITECHILTH
0,468 1 BotOpOIa, U3MEPEHHOTO IIPH HOPMAIIBHBIX YCJIOBHIX. ONpenenuTh K-
BHUBAJICHTHBIN 00BEM BOJOpOMA, 3HAS, YTO DKBUBAJICHTHAS Macca alFOMUHUS
paBHa 8,99 r/mMob.

38. Berruncnuts sxBuBanieHT H3PO, B peakmmsix ¢ KOH, ecim o6paso-
Bauch creayromue conn: a) KHyPOy; 6) Ko;HPO,; B) KaPO,.

39. Beruncnuts 3xBuBaneHT CO, B peakumsix ¢ NaOH, eciu o6paso-
Banucsk ciaenyromue conn: a) NaHCOj3; 6) Nay,COs.

40. Ha meirpamm3ammio 1 T kuciaoTel u3pacxoxosano 1,247 r KOH.
BBIUHCIINT SKBUBAJICHT KUCIOTHI.

41. HamummuTe MOJHBIC 3JCKTPOHHBIC (POPMYJIBI aTOMOB JJICMEHTOB C
MOpsAIKOBEIME HOMepamu 17 u 25. HazoBure ceMelcTBO, K KOTOPOMY MpHUHAI-
JIEKAT 3TH IEMEHTEHI.
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42. Hanuiure HOJNHBIC 3JIEKTPOHHBIE (OPMYJIBI aTOMOB KPEMHUS U
tuTaHa. HazoBure cemMelcTBO, K KOTOPOMY NPHHAUIEKAT ITH SJIEMEHTHI.

43. HanmmmTe noyiHbIe 3JIEKTPOHHBIE (JOPMYITBI aTOMOB JKene3a 1 pocho-
pa. HazoBuTe cemMeiicTBO, K KOTOPOMY NMPHHAICKAT STH 3JIEMEHTHI.

44. HamumuTe IMOJHBIC IEKTPOHHBIE (QOPMYIBI aTOMOB XpoMa H ce-
JieHa. SIBJISIOTCS JIM OHUM aHAJOTaMH.

45. VYkaxuTe IOJHOE YUCIO JIEKTPOHOB B aTOME, XapaKTEepPHU3yeMOM
CIIEYIOIIMMH KBAHTOBBIMHE urciamu: a) N = 3;1=2; 6) n =4; 1=3; ) n=5; | =4.

46. HasoBuTte BO3MOXXHBIE 3HAYCHUS BCEX KBAHTOBBIX YMCET IS KaXK-
JIOTO M3 YETHIPEX 3JIEKTPOHOB OEpHILIHSL.

47. VYxaxurte, KaKOH W3 aTOMOB B Ka)KIOH NMPHUBENEHHOW HIDKE Iape
uMeeT OOJbIINE pa3Mepbl, SJHEPIHI0 MOHU3ALMU U 3JIEKTPOOTPULATEILHOCTS!
a) S, Cl;0) B, Al;B) Y, Sr; 1) Ga, Ge.

48. CkoJbKO HECIapeHHBIX JJIEKTPOHOB UMEET aTOM Ka)K/I0ro W3 clie-
nyromux anemenrtos: Si, Mg, Fe, TI?

49. HamumuTe MOJIHBIC 3JEKTPOHHBIC (hopMyibl aToMOB (hocdopa u
BaHagus. K kakoMy ceMeNCTBY MPUHAIIIC)KAT ITH 3JIEMEHTHI?

50. HanumuTe moyiHbIC MIEKTPOHHBIC ()OPMYIIBI aTOMOB XJIOpa U Map-
ranma u noros ClI”  Mn?",

51. Hanummre MojHbIe 3JEKTPOHHBIE (OPMYJIBI aTOMa CEpbl, HOHOB
S*us™.

52. Hamumute mojHBIC 3JICKTPOHHBIC (OPMYIBI aTOMa JKelie3a, MOHOB
Fe** n Fe™.

53. Hamnumure mojHbIe 3JeKTPOHHBIE (OPMYIIBI aTOMOB ANTIOMHUHUS U
CKaHIUs, HOHOB A|3+, Sc?*u Sc¥.

54. KakoBa snektponHas ¢popmyia aroma kuciopoga? CKOJIBKO dIIeK-
TPOHHBIX Tap ¥ HECHIAPEHHBIX 3JIEKTPOHOB y aToMa KHUCJIOpOJa M KaKue aToM-
HBIEe OpOUTAIIN OHHU 3aHUMAIOT?

55. Hanwmiuure MOJHBIC 3JEKTPOHHBIC (POPMYJIBI ATOMOB 3JIEMEHTOB C
nopsAKoBbIMM HoMepamu 18, 19 u 21. HazoBure ceMelCTBO, K KOTOPOMY NpH-
HaJJIeXKAT 9TU JIEMEHTHI. SIBIISIIOTCS JIM OHHM aHAJIOTaMu?

56. Hanumure mosHbIe 3JIEKTPOHHBIE (POPMYIIBI AaTOMOB 3JIEMEHTOB
¢ nopsakoBbiMu HOMepamu 4, 48 u 80. HazoBute cemMelcTBO, K KOTOpOMY
MPHUHAJIEkKAT 3TU JIEMEHTHI. SIBISIOTCS JIM OHU aHAJOramMu?

57. Hamummmure NONHBIE 3IIEKTPOHHBIE (GOPMYJIBI aroMa KoOanbTa,
noroB Co”* n Co®".

58. HarmimuTe HoJHbIE 7eKTPOHHbIE HOPMyJIbI aTOMa XpoMa 1 Hora Cr”,

59. HazoBuTe 3JIEMEHTBI, COOTBETCTBYIOIINE CIEAYIOIMM XapaKTepH-
CTUKaM: a) IIEJTOYHONH METAII C BAJIEHTHBIM JJICKTPOHOM 5S; 0) HEMEeTaJlIbl ¢
BJICHTHBIMH DJIEKTPOHAMH Ha opOHTaiu 3p.

60. CocraBbTe 37€KTpOHHBIE (POPMYIBI aTOMOB a30Ta U cepbl. CKOIb-
KO HECITapEHHBIX IEKTPOHOB UMEET KaXIIbIi U3 ATHX aTOMOB?

61-80. OxapakrepusyiiTe CTPOCHHUE aTOMOB:
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A; b; B (coznacno eapuanmy é maonuye) no niamny:

1. Ilonoxenue B nepuoandeckoi cucteme 3nemeHToB [I.M1. Menneneesa.

2. Ctpoenune aToma:

a) YHCIIO 3JIEMEHTapHBIX YaCTHUI[ B aTOME;

0) anexkrponHas Gopmya;

B) rpaduyeckoe pa3MelleHHE BaJICHTHBIX 3JICKTPOHOB 110 KBaHTOBBIM
s4elikaM B HEBO30Y>KJAEHHOM COCTOSHUU aTOMa;

r) rpajuyeckoe pa3MelleHHe BaJICHTHBIX 3JIEKTPOHOB 10 KBaHTOBBIM
s4elikaM B BO30YKJICHHOM COCTOSIHUM aTOMa;

3. XapaKTepHuCTUKa JIEMEHTA.

4. XapaKTepHUCTHKa COCTUHCHUN.

5. 3HaueHUsI KBAHTOBBIX YHCEJI, XapaKTEPHU3YIONINE Ka)KIbIH BAJICHTHBII
3JIEKTPOH.

Ne A | B B Ne A B B
3aJaHusA 3aJaHuA

61 Li In Sc 71 Cs P Zr
62 Na Ga Ti 72 Fr As Nb
63 K Al V 73 Li Sh Mo
64 Rb B Cr 74 Na Bi Tc
65 Cs C Mn 75 K Te Ru
66 Fr Si Fe 76 Rb Se Pd
67 Li Ge Co 77 Cs S Ag
68 Na Sn Ni 78 Fr 0] Cd
69 K Pb Cu 79 Li | Au
70 Rb N Zn 80 Cs F Hg

81. Haiinure B MepuOIMYECKON CUCTEME JIEMEHTHI, JICKTPOHHAsT (op-
MyJjia KOTOPBIX (n-1)d*ns®. Hammmmre MX XMMHYECKHE CHMBOJBI H MIOJIHYIO
ANEKTPOHHYIO (POPMYITY aTOMa OJHOTO U3 ITUX 3JICMEHTOB.

82. HalinuTte B mepHOOMYECKON CHCTEME 3JIEMEHTHI, dIeKTpoHHas (op-
MyJia KOTOPBIX ns’. Hamummre MX XHMHYECKHE CHMBOIBI H MOJIHYIO AJIEKTPOH-
HyI0 (HOopMyITy aTOMa OJHOTO U3 ITHX SJIEMEHTOB.

83. HailimuTte B meproauyecKor CHCTEME 3JIEMEHTHI, dIeKTpoHHas (op-
MyJia KOTOPBIX np3. Hannmure X XUMHUYECKHE CHUMBOJIBI U TIOJIHYIO JJIEK-
TPOHHYIO (POPMYITy aTOMa OJTHOTO U3 3THUX DIIEMEHTOB.

84. Haiimute B MEpHOANYCCKOM CHCTEME DJICMEHT, B aTOME KOTOpPOTO 3a-
BEpILIAETCs 3aIll0JHEHUE 3JIEKTPOHAMHU TPETHEr0 KBAHTOBOTO YpoBHsS. Hamuiimre
TIOJTHYIO SJIEKTPOHHYIO (hOPMyITy aTOMa 3TOro 3JIEMEHTA.

85. Haiinute B nepuoAMYecKoil CHCTEMe AJIEMEHT, B aTOMe KOTOPOro 3a-
BepLIAETCS 3allOJHEHHE DJIEKTPOHAMU BTOPOTO KBAHTOBOTO ypoBHs. Hamwmimre
TMOJTHYIO AJIEKTPOHHYIO (POPMYITy aTOMa 3TOT0 3JIEMEHTA.
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86. Kakue 3HaueHHss MOTYT NPUHUMATH KBAHTOBBIE yKcia N, |, m;, mg?
Kakue 3HaueHMs OHU MPUHUMAIOT JIs1 BHEITHHUX JJIEKTPOHOB aTOMa MarHus?

87. Kakwie 3HaueHMsT MOTYT MPHHUMATEH KBaHTOBBIC umcia N, |, my, mg? Ka-
KHe 3HaYCHHS OHH PUHUMAIOT JUTS BHELITHHX HJICKTPOHOB aTOMa aFOMUHHS?

88. Hanmimre 31eKTpOHHYIO M TpaduvecKylo 3JeKTpOHHYIO (POPMYIIBI
3JIEMEHTa, aTOM KOTOPOT'O COICP)KHUT Ha 3P-TIOAypOBHE /1Ba JICKTPOHA.

89. Kakue coenuHeHHUs ¢ BOAOPOJOM OOpa3yrOT 3JEMEHTHI IJIaBHOU
noarpymnns! VI rpynmsr? HazoBute Hanboutee 1 HanmMeHee YCTOHYNBOE U3 HUX.

90. OnummTe XMMHYECKUE CBOWCTBA 3JIEMEHTA C MOPSIKOBBIM HOMEPOM
15, ucxoas u3 ero noJjoxeHus B nepuoguueckont cucreme .M. Menneneesa.

91. M3o6pa3zure GHopMyasl BOJOPOIHBIX M BBICIINX KHCIOPOIHBIX CO-
eAWHEHW >JEMEHTOB TJIaBHOW monarpymisl |V rpynmbl mepuoamdecKon cu-
cremsl JI.11. Menneneena.

92. Kakoii snemenT |V mepuona mepuonndeckoit cucremsl .. Men-
JieneeBa sBIsieTcs HanOosiee THNMYHBIM Metaiiom? [louemy? Hamumure ero
NEKTPOHHYIO HOPMYITY.

93. CymiectBoBaHue 1 cBOMCTBA 3meMenTa Ne 32 Oputn mipesnckasanst 1.1,
MeHzeneeBsIM  Ha OCHOBE OTKPBITOTO MM 3aKoHA. MCHONB3ys MepuoI4ecKyro
CHCTEMY, JIaiiTe KPaTKyIO XapaKTePUCTHKY STOTO JJIEMEHTa U €r0 COeMHEHHIA.

94. Uzobpasute GopMyIbl BOJAOPOIHBIX M BBICIIUX KHUCIOPOIHBIX CO-
€AMHEHUH 3JIeMEeHTOB IIaBHOW moarpynns!l VIl rpynmel nmepuoandeckoit cu-
cremsl JI.1. Menneneena.

95. HammcaTtp 3JeKTpoHHO-Tpaduyeckue (GOpMyabl aTOMOB WHIUS,
TepMaHUs U THTaHA B HOPMAJIBHOM U BO30YKIEHHOM COCTOSHUH.

96. Hamucats 3nekTpoHHO-Tpaduueckyo (hopMmyiy atoma Hoaa B BO3-
Oy>KIEHHOM COCTOSIHUHM, MPEJIIIECTBYIONIEM 00pa3oBanuio uM coeaunerus I1Cls.

97. HanwmcaTth 31€KTPOHHO-TpapHUeCKyto (GOpMyJIy aroMa Cepbl B CO-
CTOSIHHH, IPEIIIECTBYIONIEM 00pa30BaHUIO UM coeqMHEeHuUs SFe.

98. Ha3BaTb 3JIeMEHTHI, HIMCIOIIIUE 10 OJHOMY 3JICKTPOHY Ha MOAYPOBHE:
a) 3d; 6) 4 d; B) 5d. Hancats amexTpoHHO-Tpaduieckie GopMyIibl aTOMOB ITHX
3JIEMEHTOB U yKa3aTh UX MOJIOKeHue B nepuoguueckoi cucreme .M. Mennene-
eBa (TIepro, TPyIIa, MOrPyIIIa).

99. HasBaTh 3J€MEHTHI, UMECIOIIUE [0 JECATh AJICKTPOHOB HA MOJ-
yposue: a) 3d; 6) 4 d; B) 5d. Hanucarp snextpoHHO-Tpaduueckre GopMybt
aTOMOB 3THX DJIEMEHTOB W YKa3aTh MX IOJIO)KEHHE B IIEPUOANYECKON CHCTeMe
J.U. Menneneesa (1iepuoJi, Tpymnia, NoArpyIma).

100. Ha3Barb 37€MeHTBI, UMEIOLIHE TI0 MSTh JJIEKTPOHOB Ha MOAYpPOBHE:
a) 3d; 6) 4 d; B) 5d. Hanmcars snmekTpoHHO-rpaduueckue HOpMyIIbl aTOMOB
9THX 3JIEMEHTOB M YKa3aThb MX IIOJIOKEHHWE B Ieproamdeckoi cucreme J[.M.
MenpaeneeBa (epuo, Tpymia, TOATPYIIa).

101. Ucxonas M3 MOJOXKEHHS TEpPMaHUs U TEXHEIHsS B HEPHOIUYECKOM
cHucTeMe, cocTaBbTe (POPMYJIbI METa-, OPTOTEPMAHUEBOI KHCIIOT U OKCH/IA TEX-
Helusi, OTBEYAIOIIMe MX BbICHIEH cTeneHu okucieHus. Vzobpasure Gpopmyiisl
ITUX COEMHEHUI TpaduuecKH.
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102. Yro Takoe sHeprust HoHM3aMK? B kKakux eAMHHUIAX OHA BBIpaxa-
ercsa? Kak m3MeHsieTcss BOCCTaHOBHUTENIbHAs aKTHBHOCTH S- M P-DJIEMEHTOB B
rpyImnax nepuoJMYecKoil CUCTEMBI C YBEJIHMYEHUEM MopsiikoBoro Homepa? Ilo-
gemy?

103. Yto Takoe 3neKTpOOTpHLATENbHOCT? Kak M3MeHsieTcs: ayeKTpo-
OTPUIATENILHOCTD P-3JIEMEHTOB B IIEPUOJE, B IPYIIE EPUOINIECKON CHCTEMBI
C YBeIHYCHHEM MOopsAaKoBoro Homepa? [Touemy?

104. Vcxons W3 MOJIOKEHHUS TePMaHIS, MOTUOCHA W PEHUS B TIEPHO-
JMYECKOH CHUCTEME, COCTaBbTE (POPMYIBI BOXOPOIHOTO COEANHEHHUS TEpPMaHNs,
oKcuaa MoNMOJIeHa U PEHUEBON KHCIIOTHI, OTBEYAIOIINE MX BBICIIEH CTCICHH
okucieHus. M300pazure GopMyIsl 3ITHX COETUHEHNH rpad) TIECKH.

105. Yto Takoe cpoACTBO K dIEKTpOHY? B Kakux eauHHIAX OHa BbIpa-
skaercst? Kak n3sMeHsieTcst OKHCIUTEIbHAsS aKTUBHOCTh HEMETAIIIOB B nepuoae
U B TpyMIe NepUOTUUECKON CHCTEMBI C YBEIMYCHHEM IOPSIKOBOrO0 HoMmepa?
OTBeT MOTUBUPYHTE CTPOCHHEM aTOMa COOTBETCTBYIOIIETO JIEMEHTA.

106. CocraBbTe (hOpMYJIBI OKCHIOB U THAPOKCHIOB 3JIEMCHTOB TPETHETO
nepuoaa nepnoz[quCKoﬁ CHUCTCMBI, OTBCUAKOIINX HX BBICILIEN CTEIEHU OKHUCIIE-
Husl. Kak M3MeHsSeTCst KHCIIOTHO-OCHOBHOM XapakKTep 3THX COCIMHEHHH IIpH Tepe-
XO0JIe OT HaTpHs K XJopy? Harmimre ypaBHeHHUS peaknii, JOKa3bIBAIOMNX aM(po-
TEPHOCTb TUIPOKCHA ATFOMUHUSL.

107. Kaxoit U3 311€MEHTOB YETBEPTOrO MEPHOAA — BaHA MK WM MBIIIb-
AK — o0OagaeT Goee BRIPAKEHHBIMU METaJUINYECKHMH cBoiicTBamu? Kakoit n3
3THX 3JEMEHTOB 00pa3yeT razoodpasHoe coequHeHHe ¢ BomopoxoM? OTBer
MOTHBprﬁTe HCXO0Jd U3 CTPOCHUA aTOMOB JaHHBIX 3JICMCHTOB.

108. Mapranen o0pa3yeT COeAMHEHUs, B KOTOPBIX OH IPOSBIISET CTe-
neHb okucienus +2, +3, +4, +6, +7. CoctaBpTe HOPMYIBI €0 OKCHIOB U TH]I-
POKCHUIO0B, OTBCYAIOIHUX 3THUM CTCIICHAM OKHUCJICHUS. Hanumure YpaBHCHUA
peakiuii, ToKa3bpIBaoIMX aM(pOTEepHOCTh rHaApoKcHaa Mapraunia (IV).

109. Y kakoro sjieMeHTa Y4eTBEPTOro MEepHojaa — XpOMa WM CeJeHA —
CHJIbHEE BBIp)XEHBI MeTaJUTNUecKue cBoiicTBa? Kakoii n3 aneMeHTOB 00pasyer
ra3oo0pasHoe coequHeHHe C BomopoaoM? OTBET MOTHBHPYHTE CTPOCHHEM
aTOMOB XpOMa M CeJIeHa.

110. Kakyro HU3IIYIO CTENIEHb OKUCIICHHs TIPOSIBILSIIOT XJIOp, cepa, a3o0T U
yriepon? Ilouemy? CocraBbTe (pOpMYIBI COCAMHEHUIH AMIOMUHHS C JaHHBIMH
DJIEMEHTAMU B OTOM CTENEHH OKucieHns. Kak Ha3bIBalOTCS OTH COG}II/IHCHI/IH?

111. V kaxkoro u3 p-3IeMEHTOB MATOH TPYIIBI MEPHOINIECKON CHCTe-
MBI — (ochopa WIH CYypbMBI — CHIIbHEE BBIPRKEHBI HEMETAUIMIECKHE CBOM-
ctBa? Kakoe u3 BOZOPOJHBIX COCTMHEHHUH JaHHBIX 3JIEMEHTOB 00Jiee CHUIIbHBIN
BoccTtaHOBUTENb? OTBET MOTHBHPYHTE CTPOCHHUEM aTOMa ITHUX JIEMEHTOB.

112. Vicxomst U3 MOJIOKEHHMSI METajlIa B TIEPHOIMICCKON CHCTEME, TalTe MO-
THBHPOBAHHBII OTBET Ha BONPOC: KAKOH M3 JIBYX TMAPOKCHIOB OOJIee CHIIBHOE OC-
HoBanue: Ba(OH), mm Mg(OH),; Ca(OH), wm Fe(OH),; Cu(OH), wm Sr(OH),?
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113. Hcxons n3 CTENEHU OKHUCICHUS aTOMOB COOTBETCTBYIOIIMX dJie-
MEHTOB, JaliTe MOTHBUPOBAHHBIA OTBET Ha BONPOC: KaKOW W3 IBYX THAPOKCH-
J0B siBisieTcs: Oonee cuibHBIM ocHoBanueM: CUOH wmim Cu(OH),; Fe(OH),
wm Fe(OH)s;, Sn(OH), nnun Sn(OH),? HanumunTe ypaBHeHHsI peakuuii, goKa-
3pIBalOLIMX aM(oTepHOCTh ruapokcuaa onosa (II).

114. Kakyro HU3IIYIO CTENIEHb OKHCJIEHHS MPOSIBILIIOT BOJOPOA, (GTOP,
cepa u a3ot? [louemy? CoctaBbTe (OPMYIBI COSAMHEHIH KAJBIHS C TaHHBIMHU
3JIEMEHTaMH B 3TOH HMX CTEIEHH OKHCIEHHA. Kak Ha3bIBalOTCS COOTBETCTBYIO-
M€ COETNHEHNA?

115. Kakyro HH3IIYI0O M BBICOIYIO CTENEHH OKHCICHHS MPOSBISAIOT
KpEeMHHH, MBITIBSK, cesnieH u xjop? [logemy? CoctaBbTe popMyIBI coenu-
HEHHH NaHHBIX 3JIEMEHTOB, OTBEYAIOIIHNX 3TUM CTEIICHSIM OKUCJICHHUS.

116. Xpom 0o0Opa3yeT COCIMHEHHs, B KOTOPBIX OH MPOSBISIET CTEIICHH
okucnenus +2, +3, +6. CoctaBbTe (JOPMYJIBI €r0 OKCHIOB U T'HIPOKCUIOB, OT-
BEYAIOIIUX 3TUM CTEIEHIM OKHUCIIeHus. HanummTe ypaBHEeHHs peakLuii, J0Ka-
3bIBAIOIIUX aM(OTEPHOCTD THapokcHaa xpoma (111).

117. AtomHBIE Macchl 3JIEMEHTOB B MEPUOJAMYECKON CHCTEME Herpe-
PBIBHO YBEIMYMBAIOTCS, TOTAA, KAK CBOWCTBA MPOCTHIX TEJI H3MEHSAIOTCS MEPH-
onmaeckd. YeM 3To MOKHO 00BsiCHUTE? JlaliTe MOTHBHUPOBAHHBIN OTBET.

118. KakoBa coBpemeHHast (HOPMYJIHPOBKA MEPUOTUIECKOTO 3aKOHA?
OObsicHUTE, MOYEMY B MEPUOJMIECKON CHCTEME JJIEMEHTOB aproH, KOOalbT,
TEJUTYp W TOPHH ITOMEIIEHB! COOTBETCTBECHHO IEpe]] KalueM, HUKEJIeM, HomIoM
Y IPOTAKTHHUEM, XOTS ¥ IMEIOT OOJBIIYIO ATOMHYIO Maccy?

119. Kaxyro HH3IIYIO U BBICHIYIO CTETICHH OKUCIICHUS IIPOSIBISIFOT YIIIEPO/I,
hocdop, cepa u ioa? [Nouemy? CoctaBbTe HOPMYIIbI COSAUHEHUN JAHHBIX dJie-
MEHTOB, OTBEYAIOIINX ITUM CTEIIEHSIM OKUCIICHHSL.

120. ATOMBI KaKHX 3JIEMEHTOB YETBEPTOIO MEPHOIA MEPUOTHICCKON CH-
CTeMbl 00pa3yloT OKCHJl, OTBEUAIOUIMI UX BbICIIEH CcTereHH OKHCIeHHsT D705 .
Kakoii u3 HuX maet razoo0pasHoe coeauHenue ¢ Bogopoaom? CocraBbTe Qop-
MYJIBI KHCJIOT, OTBEYAIOIINX 3THM OKCHIaM, X M300pa3uTe ux rpaduyaecky.

3AJAHUA JJIAA ABTOMATU3UPOBAHHOI'O
TECTOBOI'O KOHTPOJIA

1. XUMHUYECKHIA DJIEMEHT - 9TO

() aTOMBI OJTHOTO W TOTO K€ BHJIA

( ) enuHMIA KOMUYECTBA BEIIECTBA

(') KOMITUIECTBO 3MEMEHTa, KOTOPOE MPHUCOETMHSAET T 3aMelriaeT 1 Mosb Bogopoa
() macca BemecTBa, B3sTas B KOIMIecTBe 1 MOJb

() HaMMeHbIIAs YacTUI[A XAMHYECKOTO JIEMEHTA, COXPAHSIOLIAst €r0 CBOMCTBA
() HAaMMeHbIIAs YACTHIIA BELIECTBA, COXPAHSIOLIAs €10 COCTAB U CBOWCTBA
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2. ATOM -3TO

( ) enuHMIA KOTMUYECTBA BEIIECTBA

( ) HauMeEHBIIas YaCcTHLA XUMUYECKOTO DJIEMEHTA, COXPAHSIOIIAst €r0 CBOWCTBA
() HaMMeHbITIas YACTHIIA BEIECTBA, COXPAHSIONIAS €T0 COCTAB M CBOMCTBA

() XOJMUYECTBO BIIEMEHTA, KOTOPOE MPUCOSANHSIET WK 3aMelIacT 1 MOJb BO-
Jopoja

() aTOMBI OJTHOTO U TOTO K€ BHUA

( ) Macca BeriecTBa, B3sTas B KOJMYECTBE 1 MOJIb

3. MOJIEKVIJIA - 3TO

(') HaMMeHbITIAsT YaCTHIIA BEIIECTBA, COXPAHSIOIIASI €10 COCTAB U CBOMCTRA

( ) macca BerecTBa, B3sTast B KoJudecTBe 1 MOJIb

() HauMeHbIIIast YaCTHIA XUMHUYECKOTO JICMEHTA, COXPAHSIOIIAs €0 CBOHCTBA
() aTOMBI OTHOTO M TOTO XK€E BUIA

() enuHHKIIA KOIMYECTBA BEIIECTBA

() xonMUECTBO BIIEMEHTA, KOTOPOE TPUCOCANHSET WK 3aMenIaeT 1 MoJb BO-
Jopona

4. MOJIb -3TO

() aTOMBI OTHOTO M TOTO XK€E BUIA

() macca BerecTBa, B3iTas B KOJIHIECTBE 1 MOJIb

() Mepa komuuecTBa BelecTBa

() HaUMeEHBIIas YacTHIIA XAMHUYECKOTO DJIEMEHTa, COXPAHSIOIIast €ro CBOWCTBA
() KoMMUECTBO BJIEMEHTA, KOTOPOE MPHUCOEANHSET UK 3aMeIaeT 1 MoJb BO-
Jopoja

() HamMeHbIIas YACTHIA BEIECTRA, COXPAHSIONIAS €r0 COCTAB M CBOMCTBA

5. MOJIAPHAA MACCA -3TO

() aTOMBI OTHOTO M TOTO XK€E BHIA

() xomm4ecTBO 3IEMEHTa, KOTOPOE IPUCOCANHACT MM 3aMEIIaeT 1| MOJb BO-
Jopoja

() macca BemecTBa, B3iTas B KOIMIecTBe | MOJb

() HamMeHbIIas YACTHIA BEIECTRA, COXPAHSIOIIAS €r0 COCTAB M CBOMCTBA

() ennHMIA KOMTUYECTBA BEIIECTBA

() HauMeHBIIIast YaCTHIIA XUMHUYECKOTO 3JIEMEHTa, COXPAHSIOIIAst ero CBOWCTBA

6. OKBUBAJIEHT - 3TO

() xonmyecTBO 3MEeMeEHTa, KOTOPOE MPUCOSANHSACT MM 3aMeliaeT 1 Moib BO-
Jopona

() HauMeHbILIas YACTHIA BEILIECTBA, COXPAHSIONIAS €ro COCTAB M CBOMCTBA

() HauMeHBIIIast YaCTHIA XUMHIECKOTO DJIEMEHTA, COXPAHSIOIIAs €0 CBONCTBA
() macca BemectBa, B3sTas B KOmudecTse 1 Moib

() aTOMBI OJTHOTO W TOTO K€ BHIA

() enmHMIA KOMUYECTBA BEIIECTBA
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7. OJIEKTPOOTPULATEJIBHOCTS - 3TO

() pa3HOBHIHOCTH aTOMOB OJHOI'O M TOTO XK€ 3JIEMEHTa, HMEIOLINE OJNHAKO-
BOE YUCII0 HEUTPOHOB, HO Pa3HOE IPOTOHOB;

() crtocoOHOCTH aTOMa B MOJICKYJIE MIPUTATUBATE K CE0C IIICKTPOHBI;

() pasHOBHIHOCTH ATOMOB, MIMEOILIME OIMHAKOBOE YHCIIO TPOTOHOB, HO Pa3HOE HEHTPOHOB
(') ycmoBHBIT 3apsim aToMa B COCMHECHHH, BBIYUCICHHBIH HCXO/S U3 TPEIIO-
JI0’KEHHS, YTO BEIIECTBO COCTOUT TOJHKO U3 HOHOB.

8. U3OTOIIBI - 9TO

( ) ycnoBHBIM 3apsx aTOMa B COSAMHEHUH, BBIYMCIIEHHBIN MCXOS U3 MIPEIIIO-
JIOXKEHHMS, YTO BEILECTBO COCTOMUT TOJILKO U3 HOHOB.

() pa3sHOBUIHOCTH aTOMOB OJHOTO M TOTO K€ 3JEMEHTA, MMEIOLINE OJNHAKO-
BOE YMCJIO HEMTPOHOB, HO Pa3HOE IPOTOHOB;

() PABHOBHIHOCTH ATOMOB, UMEFOLIUE OIMHAKOBOE YHCIIO [IPOTOHOB, HO PA3HOE HEMTPOHOB
() cocoOHOCTh aTOMa B MOJIEKYJIE IPUTATUBATD K Ce0€ 3IEKTPOHBI;

9. CTEIIEHb OKMCJIEHUA - 3TO

( ) pa3sHOBHIOHOCTH aTOMOB OJHOT'O M TOTO K€ 3JEMEHTa, MMEIOLINE OJNHAKO-
BO€ YHCIIO0 HEUTPOHOB, HO Pa3HOE NPOTOHOB;

() criocoOHOCTE aTOMa B MOJICKYJIC IPUTATUBATH K ce0€ AIICKTPOHBI;

() ycmoBHBI 3apsin aToMa B COCOMHECHHH, BBIYUCICHHBIA HCXOS U3 TPEIIIO-
JIOXKEHHS, YTO BEIECTBO COCTOUT TOJIBKO U3 HOHOB.

() pa3sHOBHAHOCTH aTOMOB, UMEIOIHE OJHHAKOBOE YUCIO NPOTOHOB, HO pas-
HOE HEUTPOHOB

10. BHEPT YA UOHU3ALIMU — OTO

() oHeprus, HeOOXOaMMAs JUI OTPbIBA HAMMEHEE CBS3aHHOI'O 3JIEKTPOHA OT
aTtoma ¢ oOpa3oBaHHEM HOHA,

() sHeprus, HEOOXOAMMAST TSl IPUCOEANHEHHUS DIIEKTPOHA K aTOMY

() cmocoOHOCTh aTOMa B MOJICKYJIE IPUTATUBATH K ce0€ 3JEKTPOHBI,

() ycrnoBHBIif 3apsii aTOMa B COCAMHEHUH, BHIYUCICHHBIA UCXOSI M3 TPEIIO-
JIOKEHHUSI, YTO BEIIECTBO COCTOUT TOJHKO M3 HOHOB.

11. CPOZACTBO K DJIEKTPOHY - 3TO

() cocoOHOCTh aTOMa B MOJIEKYJIE IPUTATHBATE K ce0€ 3JIEKTPOHBI;

() ycnoBHBIH 3apsim aTOMa B COCAWHEHHH, BHIYMCIICHHBIN HCXOS M3 TIPEITO-
JIOKEHMSI, YTO BEIIECTBO COCTOUT TOJBKO M3 HOHOB.

() oHeprus, HEOOXOaMMAs IS OTPbIBA HAMMEHEE CBS3aHHOIO DJIEKTPOHA OT
aToma ¢ 00pa3oBaHMEM HOHA,;

() sHeprus, HEOOXOAMMAS IS IPUCOEANHEHHUS DIIEKTPOHA K aTOMY

47



12. COBPEMEHHAS OOPMVYIJIMPOBKA ITEPUOANYECKOI'O
3AKOHA:

() B paBHBIX 00bEMax pa3IUYHBIX T'a30B MMPU OJMHAKOBBIX YCIOBHUSIX COMAEP-
SKUTCS] OJJUHAKOBOE YUCIIO MOJIEKYJT

(') cBoiicTBa MPOCTHIX BEIIECTB, a TAKKE (JOpPMa U CBOMCTBA COCTUHEHUN XU-
MUYECKUX HJIEMEHTOB HAaXOJATCS B MEPUOANUECKON 3aBUCHUMOCTH OT BEITUYH-
HBI 3apsIa aTOMHBIX sITIEp

() MoJIeKyIIIPHOE BEMIECTBO HE3aBHCHMO OT CIOCO0a €ro TOMYUYCHUS UMEET
CBOM NMOCTOSHHBIA Ka4eCTBCHHBINA M KOJIMYCCTBCHHBIH COCTaB

() mpH XHMHYECKHMX pEaKI[MsSX Macca BEHIECTB, BCTYNMHBIIMX B PEAKIIHIO,
paBHa Macce BeIIecTB, 00pa30BaBIINXCS B PE3YyIbTAaTe PEAKIIHA

13. HABBAHUE 23JIEMEHTA, UMEIOUIET'O
70 mpOTOHOB,
103 neiirpoHa,
70 51EeKTPOHOB

14. HASBAHUE 3JIEMEHTA, UMEIOIIET'O
70 IpOTOHOB,
103 neiirpoHa,
70 31E€KTpPOHOB

15. COCTAB ATOMA NU30TOITA  Mn
()55p,25n,55¢e
()24p,31n,24e
()25p,30n,25¢

16. COCTAB ATOMA M30TOIIA 1;Na
()11p,13n,11e€
()Illp,12n,12¢
()24p,12n,12¢

17. ATOMBI U30TOITOB OJJHOI'O U TOI'O XE DJIEMEHTA
PA3JIMYAIOTCA YN CJIOM

( ) mpororoB

() IPOTOHOB ¥ 3JEKTPOHOB

() Heitrponos

() snexTpoHOB
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18. ATOMbI 5P U ;5 P¥ 10 CTPOEHUIO ATOMA OTJIMYAIOTCS
YUCJIOM

( ) mpotoHoB

() IPOTOHOB U 3JIEKTPOHOB

() anexTpoHOB

() meiitpoHOB

19. ATOMBI 35P* U 15 P¥ 10 CTPOEHUIO ATOMA OTJIMYAIOTCS
Y1CJIOM

() anexTpoHOB

() meiiTpoHOB

() IPOTOHOB U 3JIEKTPOHOB

( ) mpotonoB

20. Y ATOMA PAJIMUOAKTUBHOI'O ** Cs 10 CPABHEHUIO
C ATOMOM CTABWJIBHOT'O ™ Cs  BOJIBIIE YHUCJIO

() IPOTOHOB U 3JIEKTPOHOB

() nexTpoHOB

() uefirpoHoB

() nmporonoB

21. 'V ATOMA PAJIMOAKTUBHOI'O ¥ Sr 10 CPABHEHUIO C
ATOMOM CTABUJILHOI'O % Sr MEHBIIIE YUCJIO

() meiitpoHoB

( ) mporonoB

() IPOTOHOB U IEKTPOHOB

() anexTpoHOB

22. HA TPETBEM DJIEKTPOHHOM YPOBHE UMEIOTCS ITOAYPOBHU
()s

()sp

()s.pd

()s,p,d,f

23. MAKCUMAJIBHO BO3MOXHOE UMCJIO 3JIEKTPOHOB
HA TPETBEM DJIEKTPOHHOM YPOBHE PABHO

24. HA p-TIOAYPOBHE MOI'YT HAXOJUTHCS HE BOJIEE
(') 14 snexTpoHOB

(') 10 smexTpoHOB

() 2 amexTpoHOB

() 6 amexTpoHOB

49



25. HA d-TIOAYPOBHE MOI'YT HAXOJUTHCS HE BOJIEE
(') 10 anexTpoHOB

(') 14 anexTpoHOB

(') 6 snexTpoHOB

() 2 anexTpoHOB

26. HA f-IIOAYPOBHE MOI'YT HAXOIUTHCA HE BOJIEE
() 6 amexTpoHOB

() 2 amexTpoHOB

(') 14 anexTpoHOB

(') 10 anexTpoHOB

27. U3 TIEPEUMCJIEHHBIX OPBUTAJIEM HEBEPHBIMU SBJISIFOTCS
[11s, 1p
[11s, 2p
[12s, 2p
[ 14s, 4d
[ 13s, 3f

28. MAPI'AHEL] OTHOCUTCS K JIEKTPOHHOMY CEMEMCTBY
() d-snemenToB
() f-amemenToB
() p-snemenToB
() s-onemenTOB

29. LIE3UI OTHOCUTCS K DJIEKTPOHHOMY CEMENCTBY
() f-omemenrtos
() s-onemenToOB
() p-anemenros
() d-snemenToB

30. CEJIEH OTHOCHUTCSI K DJIEKTPOHHOMY CEMENCTBY
() p-osnemenToB
() f-amemenToB
() s-onemenToOB
( ) d-anemenros

31. [IEPUM OTHOCUTCS K DJIEKTPOHHOMY CEMENCTBY
() f-omemenros
() p-anemenros
( ) d-a;memenToB
() s-onemenTOB
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32. DJIEMEHT C [IOPAAKOBBIM HOMEPOM 83
[MPUHAJIEXKUT K DJIEKTPOHHOMY CEMEWCTBY
(') p-amementoB

( ) s-anemenTOB

() f-omemenrtos

( ) d-anemenros

33. TOJIBKO s-DJIEMEHTbBI TIEPEYNCJIEHBI [TOJ] HOMEPOM
( ) Be, Sc, Ph, Cs, Ce, Zn, P, O, N, CI, Na

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

( ) Be, Pb,Cs, Ce, 2Zn, P, S, O, N, Cl, Na

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

34. TOJIBKO p-2JIEMEHTHGI [IEPEUMCJIEHBI 101 HOMEPOM
( ) Al Pb, Si,Cr,C,Ne, P, S, 0O, N, Cl, Br

( )AL Sn,C,Cl, Ne, Pb, Si,P, N, S, J, Br

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

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

35. TOJIbKO d-B3JIEMEHTHBI TIEPEYHUCJIEHBI 11O HOMEPOM
() Co, Mo, Hg, Cu, Fe, Sc, Mn, Os, Pt, Ni, Ag, Au

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

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

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

36. TOJIBKO {-3JIEMEHTBI ITEPEYMCJIEHBI 110 HOMEPOM
()Th, Cs, Pb, Md, Li Sm
()Th, Ce, Pu, Md, Lu Sm
()Th, Cu, Pt, Md, CI, Sm
()Ti, Ce, Pu, Md, La Sm

37. UACJIO DJIEKTPOHOB, HAXOIAIIIMXCA HA BHEIIHEM YPOBHE
d-DJIEMEHTA

() paBHO rIaBHOMY KBaHTOBOMY YHCIY ITOCIIEHETO IICKTPOHA

( ) cooTBeTCTBYET HOMEPY IPYIIIBI, B KOTOPOH HAXOAUTCS JIEMEHT

( ) paBHO ABYM (HJIH OTHOMY).

( ) paBHO HOMepY mepHO/IA, B KOTOPOM HAXOMUTCS DIIEMEHT

38. DJIEKTPOHHA Sl ®OPMYJIA ATOMA MAPTAHIIA ,5 Mn
[IPUBEJIEHA I10]{ HOMEPOM

() 1s® 2s* 2p°® 3s? 3p°® 3d° 4s?

() 1s® 2s* 2p°® 3s? 3p°® 3d 4s?

() 1s* 2s% 2p°® 3s? 3p° 3d™ 4s? 4p°
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39. DJIEKTPOHHOE CTPOEHUE HMOHA ILIMHKA 3AIIMCAHO IIOJ
HOMEPOM

()zZn* - 1s* 2s® 2p° 3s? 3p°® 3d™

() Zn** - 1s® 2s% 2p° 3s? 3p® 3d'%s’

()zn* - 1s* 2% 2p® 35 3p° 3d®

40. DJIEKTPOHHOE CTPOEHME ATOMA ILIMHKA 3AIIMCAHO IIOJ
HOMEPOM

() Zn - 1s* 2% 2p® 3s* 3p° 3d®

()2Zn - 1s® 2% 2p°® 3s® 3p° 3d' 4s?

()Zn - 1s® 25° 2p°® 3s® 3p° 3d™

41. SJIEKTPOHHOE CTPOEHUE ATOMA CTPOHLIMA
3AIIMCAHO 1101 HOMEPOM

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

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

() Sr- 1s® 2s* 2p°® 3s? 3p°® 3d™° 4s® 4p° 55

42. DJIEKTPOHHOE CTPOEHME ATOMA CEJIEHA 3AIMCAHO IIOJ]
HOMEPOM

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

()Se - 1s* 2s® 2p°® 3s® 3p° 3d™ 45 4p°

()Se - 1s* 2s® 2p® 3s® 3p° 3d™ 4s? 4p? 5s°

43. TIOPSIIKOBBIA HOMEP SJIEMEHTA, UMEIOILET'O
BAJIEHTHBII DJIEKTPOHHbIN CJION 3s?3p° PABEH

44. BJIEKTPOHHOE CTPOEHUE MOHA CTPOHLIUS
3AIIMCAHO I10J HOMEPOM

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

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

45. TIOPSIJIKOBBIMI HOMEP DJIEMEHTA, MMEIOLIEIO
BAJIEHTHBIU DJIEKTPOHHBIN CJION 4d° 552 PABEH

46. DJIEMEHT, UMEIOILNI BAJIEHTHBIN DJIEKTPOHHBIN CJION
2s” 2p° HA3BBIBAETCS

47. 3JIEMEHT, UMEIOILLI BAJIEHTHBIN SJIEKTPOHHBIN CJIOM
3d° 45> HA3BBIBAETCSI
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48. DJIEMEHT, UMEIOILNIT BAJIEHTHBII SJIEKTPOHHBIN CJION
5s*> HA3BIBAETCSI

49. IOH Co** MMEET HECITAPEHHBIX 3JIEKTPOHA

50. W3 IIEPEYMCJIEHHBIX OBO3HAUEHUIL  OPBUTAJIEM
HEBEPHBIMU SABJISIOTCS:

[ 11s,1p

[ 11s,2p

[ 12s,2p

[ ] 3s, 3f

[ 14s,4d

51. JIETUE BCEI'O OTJAET OJIUH DJIEKTPOH ATOM,
UMEIOIIA 3APT SIJIPA

() +11

()+12

() +13

()+14

52. YMCJIO SJIEKTPOHOB V 3JIEMEHTA IIA I'PVIIIIBI,
KOTOPBIN JIETYE BCEI'O OTHAET OJJUH SJIEKTPOH

53. DJIEMEHT C ITIOPSJJKOBBIM HOMEPOM 114
JOJDKEH OBJIAIATH CBOIMCTBAMH, CXOIHbIMU
() cprytsio

(') c Topuem

() co cBunIOM

() cakruaumem

54. OCHOBHBIE CBOVICTBA T'MIPOKCHUIOB IA TPYIIIIbI
10 MEPE YBEJIMYEHN A ITOPSIIKOBOI'O HOMEPA

() ymenbIatoTes

() Bo3pacraror

() He U3MEHSIOTCS

() yMeHbIIaroTCSI, @ 3aT€M BO3PACTAIOT

55. KOHOUT'YPALIMS OPEBUTAJIEN BAJIEHTHBIX DJIEKTPOHOB
BUCMYTA COBITAIAET

[ 1 cocrunom

[ 1 c mononuem

[ 1 cranTanom

[ 1c cypbmoii

[ ]ca3zorom
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56. 13 [IEPEUMCJIEHHBIX NTOHOB HAMMEHBIIWIA PAJ1YC UMEET:
()K

( ) Ca2+

(Hcr

()s*

57. B PAJ1Y K--Ca--Sc--Ti PAINYC ATOMOB
( ) He usmMeHseTCs

() ymenbrmaercst

() yBenmuuBaetcs

58. DBJIEKTPOOTPULATEJIBHOCTH XHUMUUYECKUX DSJIEMEHTOB
BO3PACTAET B PAJY:
a) Si 0)P B) Cl r) S

59. IPUHLIUII ITAYJIN:

() B aTOMe HE MOXKET OBITH JABYX JJIEKTPOHOB, XapaKTEPU3YIOIIHXCS OTUHAKO-
BBIM HA0OPOM KBAaHTOBBIX YHCEI;

() B mpenenax NoxypoBHS 3JICKTPOHBI 3aMONHIIOT MAaKCHMAJIbHOE KOJIMYECTBO
opOwuraeii.

() zamonmHeHHE aTOMHBIX OpOHTAJEH MPOUCXOAUT B IOCIEAOBATEIEHOM BO3-
pacTaHWU CYMMBI TJIABHOTO M OPOHUTAIBEHOTO KBAaHTOBOT'O YHCIIa

() TennoBoit 3 deKT peakunuy 3aBHCUT TOJBKO OT HAYAJIBHOI'O M KOHEYHOTO
COCTOSIHMSI CHCTEMbI M HE 3aBUCUT OT IPOMEXYTOYHBIX CTaJIMi npolecca.

60. TIPABUJIO IT'YHA:

() B aTOMe HE MOXET OBITh JABYX 3JIEKTPOHOB, XapaKTEPU3YIOIIHXCS OUHAKO-
BbIM Ha0OPOM KBaHTOBBIX YHCEIT;

(') B mpenenax moOAypPOBHS SJIEKTPOHBI 3AMONHIIOT MAKCHMATBHOE KOJHYECTBO
opburaiei.

() 3amonHeHHe aTOMHBIX OpOMTAaNEil POUCXOAUT B MOCIIEIOBATEILHOM BO3-
pacTaHWU CYMMBI TJIABHOTO M OPOHMTAIBHOTO KBAHTOBOTO YHCIIA

() TernoBoit 3 deKT peakunuH 3aBHCHUT TOJBKO OT HAYAJIBHOI'O M KOHEYHOTO
COCTOSTHHSI CUCTEMBI M HE 3aBUCHT OT IPOMEKYTOUHBIX CTaJHi poLecca.

61. ITIEPBOE TIPABMJIO KJIEHKOBCKOTI'O:

() B aTOMe HE MOXKET OBITh JABYX 3JIEKTPOHOB, XapaKTEPU3YIOIIUXCS OMHAKO-
BbIM Ha60pOM KBAHTOBBIX YHCCII,

(') B mpenenax MOAyPOBHS SJIEKTPOHBI 3AMONHIIOT MAKCHMAIBHOE KOJHIECTBO
opOuTanen.

() 3amonHeHHWE aTOMHBIX OpOUTAjIel MPOUCXOJUT B MOCIEIOBATEIILHOM BO3-
pacTaHU¥ CyMMBI TJIABHOTO M OPOUTAIBHOTO KBAHTOBOTO YHCIIA
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() TernoBoit 3 deKT peakunH 3aBUCHT TOJBKO OT HAYAIBHOI'O U KOHEYHOTO
COCTOSIHUSI CHCTEMBI M HE 3aBHCUT OT MPOMEXKYTOUHBIX CTaJHi mpoliecca.

62. TJIABHOE KBAHTOBOE YUCJIO DJEMEHTA, UMEIOILIEIO
BAJIEHTHBIN DJIEKTPOHHBIN CJION 552 PABHO

63. IJTABHOE KBAHTOBOE 4YHMCJIO SJIEMEHTA, UMEIOIIEI'O
BAJIEHTHBIV SJIEKTPOHHBIN CJION 7s PABHO

64. TJIABHOE KBAHTOBOE YMCJIO DJIEMEHTA, UMEIOILIEIO
BAJIEHTHBII DJIEKTPOHHbIN CJION 4p* PABHO

65. ATOMHBIM OPEUTAJISIM COOTBETCTBYET
ITOBOYHOE (OPBUTAJIBHOE) KBAHTOBOE U CJIO:

S

OIN|[FP[W

d
f
P

66. JJI TTOCJIIEJHEI'O DJIEKTPOHA B ATOME C BAJIEHTHBIM
OJIEKTPOHHBIM CJIOEM 2p2 KBAHTOBBIM UNCIIAM
COOTBETCTBYIOT:

[J1aBHOE KB.U. 5
OpOUTATBHOE KB.4U. +1/2
MAarHuTHOE KB.4. 1
CITHHOBOE KB. 1. 2

67. 1JIA IOCJIEAHET'O DJIEKTPOHA B ATOME C BAJIEHTHBIM
OJIEKTPOHHBIM CJIOEM 3d%4s? KBAHTOBbBIM YUCJIAM
COOTBETCTBVIOT:

rJIaBHOE KB.4. -1/2
OpOUTATEHOE KB.H. -2
MarHUTHOE KB.4. 2
CIIMHOBOE KB.4. 3
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68. JJIA IIOCJHEOHEI'O DJIEKTPOHA B ATOME C BAJIEHTHBIM
OJIEKTPOHHBIM CJIOEM 5s? KBAHTOBbBIM YUCIIAM
COOTBETCTBVYIOT:

CIIMHOBOE KB.4. 0
JIaBHOC KB.4. 0
OpOUTAIBHOE KB.Y. 5
MAarHUTHOE KB.4. +1/2

69. JULSI TIOCJIEJHEI'O DJIEKTPOHA B ATOME C BAJIEHTHBIM
SJEKTPOHHBIM  CJIOEM  4f 6s° KBAHTOBBIM  UMCJIAM
COOTBETCTBYIOT:

OpOUTATBEHOE KB.Y. 3
CITMHOBOE KB.4. +1/2
IJIaBHOE KB.Y. 1
MarHUTHOE KB.4. 4

70. NIOHHAS CBSI35b -

() cBsI3b MEXAy aToMaMH BOOPOJA OJHOM MOJIEKYJIBI U CHIIBHO DIIEKTPO-
OTpHUIATCIIbHBIMU 3JIECMCHTAMU Z[pyFOﬁ MOJICKYJIbI

() cBsI3b MEXIy aToOMaMH, 3JIEKTPOOTPHUIATEILHOCTH KOTOPBIX OTIHYAIOTCH,
HO HE3HAYHTEJILHO

() cBA3B, KOTOPYIO OCYINECTBIAIOT OTHOCHTENHLHO CBOGOIHBIE DIICKTPOHBI,
HaXOAIIUECS MEXY HOHAMH METAIUIOB METAIUTHYECKOM PEIIeTKH

() cBs3b, KOTOpas OOpa3yeTCss MEKITY aTOMaMH C OJMHAKOBOM 3JEKTPOOTPH-
aTeNBHOCTHIO

() cBsI3b, KOTOpast BOHUKAET, KOT/Ia OJJHA aTOMBI IMOYTH TOJHOCTBIO OTIAI0T
BaJICHTHBIC DJICKTPOHBI, a IPYIrue€ NpUuCoOCINHAOT UX

71. KOBAJIEHTHAA ITOJIIPHASA CBA3b -

() cBsI3b, KOTOpask BO3HUKAET, KOT/Ia OJJHA ATOMBI MMOYTH MOJHOCTHIO OTIAIOT
BaJICHTHBIC JIEKTPOHBI, a IPYTUE MIPHCOEIUHSIIOT UX

() cBs3b, KoTOpas oOpa3yeTcsi MeXKIy aTOMaMH C OJMHAKOBOW JJIEKTPOOTPH-
LHATEIbHOCTBIO

() cBaA3b MeXAY aTOMaMH, EKTPOOTPULATEIBHOCTH KOTOPBIX OTIHYAIOTCS,
HO HE3HAYUTEIBHO

() cBA3p Mexay aTroMaMH BOJOPOJA OTHOW MOJEKYJBl H CHIBHO 3JIEKTPO-
OTPHLIATENILHBIMU 3JIEMEHTAMHU APYTOA MOJEKYJIbI

() cBA3b, KOTOPYIO OCYINECTBISIOT OTHOCHUTENHHO CBOGOIHBIC DIICKTPOHBI,
HaXOJIAIINECS MEXITY HOHAMU METAJUIOB METAJUIMIECKOH PEIIeTKH
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72. KOBAJIEHTHA HETIOJISIPHAA CBA3b -

() cBs3b, KOTOpast 0Opa3yeTcss MEXKIY aTOMaMH C OJMHAKOBOW 3JIEKTPOOTPH-
LATETIbHOCTHIO

() cBA3p, KOTOPYIO OCYIIECTBISIOT OTHOCHUTENHFHO CBOOOIHBIC JICKTPOHBI,
HaXOJIAIINECs MEXAY HOHAMU METAJIOB METAJUINYECKOH peIIeTKH

() cBA3p MeXAY aTOMaMH, JJIEKTPOOTPHUIATEIBHOCTH KOTOPBIX OTIHYAIOTCS,
HO HE3HAYUTEIHHO

() cBsI3b, KOTOpast BO3HUKAET, KOT/Ia OJJHA ATOMBI IMOYTH MOJHOCTBIO OTIAIOT
BaJICHTHBIC JIEKTPOHBL, & IPYTHE TPHCOCIUHIIOT UX

() cBA3p MexIy aroMaMH BOIOPOIA OMHOM MOJEKYJBI M CHIBHO 3JIEKTPO-
OTPHIATEIFHBIMHU 3JICMEHTaMH JPYTOH MOJICKYJIIBI

73. METAJUIMYECKAS CBS3b -

() cBs3b, KOTOpast OOpa3yeTCss MEKIY ATOMAMH C OJMHAKOBOM 3JIEKTPOOTPH-
LATEJIBHOCTBIO

() cBA3b MEXIY aTOMaMH, 3JIEKTPOOTPHIATEIBHOCTH KOTOPBIX OTIHYAIOTCS,
HO HE3HAYUTEJILHO

() cBsI3p MexAy aTroMamMd BOJOPOJA OTHOM MOJIEKYJBI H CHIJIBHO JJIEKTPO-
OTpULATENbHBIMU 3JIEMEHTaMHU APYTrOd MOJIEKYJIBI

(' ) cBa3b, KOTOpaAst BOSHUKAET, KOT/Ia OJHH aTOMBI MOYTH MOJHOCTHIO OTHAAIOT
BaJICHTHBIE 3JIEKTPOHBI, a APYTHUE NPUCOEAUHAIOT UX

() cBsI3b, KOTOPYIO OCYIIECTBISIOT OTHOCUTEIBHO CBOOOHBIC DIICKTPOHBI,
HaXOJSAIINEC MEXAY HOHAMHU METAJUIOB METAINIMYECKON PELLETKU

74. BOJJOPOJJHAS CBAI3b -

() cBs3b, KOTOpast OOpa3yeTCss MEKIY ATOMaMH C OJMHAKOBOW 3JIEKTPOOTPH-
1aTeJbHOCTBIO

() cBsA3b MEXIY aTOMaMmH, 3JEKTPOOTPHIIATEIBHOCTH KOTOPBIX OTIHYAIOTCS,
HO HE3HAYUTCIBbHO

() cBa3b, KOTOpaAst BOBHUKAET, KOT/Ia OJHH aTOMbI [IOYTH MOJHOCTHIO OTHAIOT
BAJICHTHBIE AJIEKTPOHBI, & APYTHe MPUCOSAUHSIIOT UX

() cBsI3b, KOTOPYIO OCYIIECTBIISIOT OTHOCHUTEIILHO CBOOOJHBIC JJIEKTPOHBI,
HaXOISIIUECS MEXKIY MOHAMH METAIUIOB METAIITHYECKOH PEIICTKH

() cBsi3p Mexay aroMamu BOJOPOJA OJJHOW MOJICKYJIBI U CHIIBHO DJIEKTPO-
OTPHUIATCIBHBIMU 3JIEMEHTAMU prTOﬁ MOJICKYJIbI

75. XMUMHWYECKHWE CBA3M TI0 JOHOPHO-AKIEIITOPHOMY
MEXAHUN3MY MOI'YT OGPA30BBLIBATH

[IN

[1S

[ 1Cs

[1F
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76. 1OJISI KOBAJIEHTHOM CB131 MAKCUMAJIBHA B XJIOPUIE
( ) radpuus

() unpxonus

() xypuaToBus

( ) Turana

77. JOJIS1 KOBAJIEHTHOM CBSI3U MAKCHMAJIBHA B
() AlH;
() H.S
() PH;
() NaH

78. XUMUYECKAS CBsI3b HAUBOJIEE [TOJIIPHA B MOJIEKYJIE
(1) SiF,

()BFs

()KF

() F

79. HAUBOJIEE MOHHBIN XAPAKTEP CBSI311 UMEET
MOJIEKVYJIA XJIOPUJA

() uuaKa

() pryrn

() maraus

() Gapus

80. BAJIEHTHBII VYI'OJl B MOIJIEKYJIE BOJIbl PABEH

TPAJIYCA (OB)
() 109,28
()104,5

()90

()120

81. [TOJIAPHBIMU SABJISIOTCS MOJIEKYJIBI:
[ 1CFs

[ 1HS

[10:

[]H.

[ 1HO

2. HEIIOJISIPHBIMU SIBJISIFOTCSI MOJIEKYJIBL:
] H
10,

8
[
[
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[ 1H:S

[ 1CF,

[ 1H0

83. BOJIBIIE BCEI'O BbIPAXKEHA IIOJISIPHOCTL CBAA3U B
BEHIECTBE

() xnop

() dochun

(') cepoBomopon

() xmopoBomopon

84. METAJUIMYECKUU XAPAKTEP CBOWMCTB DJIEMEHTOB
BO3PACTAET B PSI/IY:

Ba

Mg

Sr

Ca

85. HEMETAJUUIMYECKHUI1 XAPAKTEP CBOMCTB 2JIEMEHTOB
YMEHBITAETCS B PALY:

Sb

AS

P

N

Bi

86. KOBAJIEHTHAS CBS3b MEXY ATOMAMU
MMEET MECTO B BEIIIECTBAX

[ ] Na3P

[ 1H.S

[ ]SO,

[ ]1Ca0O

[ 1PCl5

87. MOHHAA CBS3b MEXIAY ATOMAMU HMEET MECTO B
BEHIECTBAX:

[ ] NaP

[ 1H:S

[ ]1CaO

[ ]SO,

[ 1PCls
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88. 13 HIEJIOYHbIX METAJIJIOB HAWBOJIBIIYIO TEHJAEHIINIO K
OBPA30BAHMIO KOBAJIEHTHbBIX CBS3EM ITPOSIBJISET:

( ) marpuit

() pyOunuii

() ueswmit

() muruit

(') dpanumit
() xanuii

89. 13 IIEJIOYHbBIX METAJIJIOB UHAI/IBOJH)IHVIO TEHJEHIIMIO K
OBPA30BAHUIO NOHHBIX CBS3EU ITPOABJIAET:
() pyOummii

(') dpanwumii
() nwuruit

() xanmii
() Hatpuit
() ueswmit

90. XUMHNYECKAS CB3b B BPOMUE KAJTUS
( ) BomopomHas

( ) xoBasyeHTHAas MOJSIpHAST

() nonnas

() xoBasieHTHAs HEMONSAPHAS

91. XMUMHUYECKAA CBs3b MEX]Y ATOMAMM BJIEMEHTOB C
[MOPSAJKOBBIMM HOMEPAMMU 8 U 16

( ) monuHas

( ) BomopomHas

() xoBaneHTHas MONSIPHAS

( ) xoBasieHTHAs! HEMOJISPHAS

92. IJIMHA CB31 B MOJIEKVYJIAX: H,Te, H,Se, H,S
() He M3MeHsETCS

( ) yBenuuuBaercs

() ymenbraercst

( ) cHauana yMeHBIIAETCS, 3aTEM PACTET

93. CTEIIEHb OKHCJIIEHUA ®OCDPOPA B COEJMHEHUU HzPO,
PABHA

()+5

()+1

()-3

()+3
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94. )XEJIE3O UMEET CTEIIEHb OKMCJIEHUA +3 B COEAVMHEHUN
() Fex(S0q)s

() KoFeO,

() FeCl,

() Fe(NOg),

95. CTEIIEHb OKUCJIEHWSI MOJIMBJIEHA B COEIMHEHUU Na,;MoO,
()4
()+6
()-6
()+4

96. AJUIOTPOIINS OBYCJIOBJIEHA

() GONMBIIUM YHUCITOM XUMHYIECKUX DJIEMEHTOB

() MHOTOOOpPa3HEM HEOPTAHUUYECKUX BEIECTB

() pa3nMYHBIM TTOPAAKOM COEAUHEHHUS AaTOMOB B MOJIEKYJIaX M KPUCTAlIaX
() paznu4HOIA MacCoOi aTOMOB 3JIEMEHTOB, O0Pa3yIOIINX BEIIECTBO

97. AJUIOTPOIHBIE MOAU®UKALIIN UMEIOTCS Y
()S, SI, Cl
()S, P, Ar
()Cl, N, O
()0, C, P

98. qACTI/IHEﬁ, KOTOPAS MOXET ABJIATHCS JOHOPOM
SJIEKTPOHHOM TTAPBI, SABJISIETCS

() BHs

() NH;

() CH,4

( ) CaH,

99. CTEIIEHb OKMCJIEHU A CEPBLI B COEAJUHEHUN H,SO, PABHA
()+6
()+4
()-2
()+2

100. CTEIEHb OKUCJIEHUS A30TA B COEIMHEHUU HNO, PABHA
()+5
()+3
()-3
()+4
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IIpaBuiILHBIE OTBETHI:

Bonpoc OTtBeT Bonpoc OTBeT
1. 1 23. 18

2. 2 24. 4

3. 1 25. 1

4. 3 26. 3

5. 3 27. 1.5
6. 1 28. 1

7. 2 29. 2

8. 3 30. 1

9. 3 31. 1

10. 1 32. 1

11. 4 33. 4

12. 2 34. 2

13. UTTEepOUii 35. 1

14. XpOM 36. 2

15. 3 37. 3

16. 1 38. 1

17. 3 39. 1

18. 4 40. 2

19. 2 41. 3

20. 3 42. 1

21. 1 43. 18
22. 3

44, 3 79. 4

45. 43 80. 2

46. a30T 81. 2,5
A47. MapraHell 82. 1;2;4
48. CTPOHLIUH 83. 4

49. 6 84. 2:4;3;1
50. 1,4 85. 4;3;2;1,5
51. 1 86. 2;3;5
52. 88 87. 1,3
53. 3 88. 4

54. 2 89. 2

55. 4,5 90. 3

56. 3 91. 3

57. 3 92. 2
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58. 4:2:3 93.

59. 94.

60. 95.

62. 97.

1
1
2
61. 3 96.
5
7

63. 98.

64. 99.

S

NIFRPIN[RWIN|[F|F

65. 1-4;2-3;3-1;4-2 100.

66. 1-4;2-3;3-1;4-2

67. 1-4;2-3;3-2;4-1

68. 1-4;2-3;3-2;4-1

69. 1-1;2-2;3-4;4-3

70. 5

71.

72.

73.

74.

75.

76.

77.

HEREEGEELEEE
N
SN

78.
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MIPUJIOKEHUSA

1. Ha3BaHus BakHeHIINX KUCJIOT U X coJIeii

Ha3zBaHue
Kuciora
KHCJIOTBI con
1 2 3
HAIO, MeraaaroMuHuEBast MeraanroMuHaT
HAsO; MeTaMBbIIbIKOBast MeraapceHar
H3AsO, OpTOMBIIIBSIKOBAst OproapceHar
HAsO; MeTaMBbIIIBIKOBUCTAS MeraapceHuT
H3AsOs3 OpTOMBIIIBSIKOBUCTAS OproapceHuT
HBO, MerabopHast Mertabopar
H3;BO3 OpTtobopHas OpTtobopat
H,B.0; YetbipexOopHast Terpabopar
HBr BpomoBonopoanas Bpomuz
HOBr BpomuoBarucras I'mnoGpomut
HBrO; BpomHoBaTas Bpomar
HCOOH MypaBbuHas dopmuar
CH;COOH YkcycHas Anerar
HCN I{uanoBoIOpOIHAS Iuanun
H,CO3 YronbHast KapOonar
H,C,0, I1laBesneBas Okcanar
HCI XJ10pOBOIOPOHAS Xopun
HOCI XIJI0pHOBATHCTAs! 'unoxaoput
HCIO, Xiopucrast Xoput
HCIO; XIlopHOBaTast Ximopat
HCIO, XnopHast ITepxiopar
HCroO, Meraxpomucras MeTtaxpoMur
H,CrO, XpomoBasi Xpomar
H,Cr,0; JIByxpomoBast Jluxpomat
HI HonoBogopoanas Uonun
HOI HNoxuoBatrcrast T'unoiioaut
HIO; HNoprosarast Nopar
HIO, Wonnas [epitonat
HMnNO, MapraHnoBast ITepmanranat
HMnO, MaprannoBucrast Manrasnar
H;Mo0O, MonubeHoBas Monubaar
HN3 A30THCTOBOJIOPOIHAS Asun
HNO, Asotucras Hurpur
HNO; A3sorHas Hurpar
HPO; Mertadochoprast Meradochat
HsPO, Optodochopnas Optodocdat
H.P,0O IMupodocdopuas Iupodocdar
HsPO3 Doctopucras Doctur
HsPO, DocdopHoBaTHCTast I'unmodocdur
H,S CepoBoiopoHast Cynbdun
HSCN PonanucroBongoposHas Pomannn
H,SO3 CepHucrast Cynbdut
H,SO, Cepnast Cynbgar
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H,S,03 TuocepHas Tuocymbdar
H,S,0; IMupocepuast IMupocynsdar
H,S,04 IlepokcoaBycepHas IMepokcoaucyabdar
H,Se CeJleHOBOIOpOTHAS Cenenug

H,SeO; Cenenucras CeneHur

H,SeO, CenenoBas Cenenar

H,SiO; Kpemuuesas Cuakar

HVO; BananueBas Bananar

H,WO, Bonshpamosas Boabsgpamar

2. OprI‘JIéHHLIe 3HAYCHHUA OTHOCHUTC/IBHBIX AaTOMHBIX
MacCC HEKOTOPbLIX XUMHUY€ECKHUX 3JIEMECHTOB.

JJeMeHT CumBoa Ar Jj1eMeHT CumBoJ Ar
Asor N 14 Menp Cu 64
ANFOMHHHI Al 27 Monu6aen Mo 96
Apron Ar 40 MBIIIBSIK As 75
Bapwmii Ba 137 Harpwuit Na 23
Bepumnuit Be 9 Heon Ne 20
Bop B 11 Hukens Ni 59
Bpom Br 80 Huobuit Nb 93
Bananuii \Y 51 OnoBo Sn 119
Bucmyt Bi 209 ITnaruna Pt 195
Bonopoxn H 1 Pryts Hg 201
Bosbsbhpam W 184 PyOunuit Rb 85,5
Tamnnit Ga 70 CauHenl Pb 207
Tadunii Hf 178,5 Cernen Se 79
Tenmit He 4 Cepa S 32
T'epmanmit Ge 73 Cepebpo Ag 108
Kemneso Fe 56 Cranamit Sc 45
3onoTo Au 197 CrpoHuuii Sr 88
Wnaumit In 115 CypbMa Sb 122
Vion [ 127 Tasuit Tl 204
Urtpnii Y 89 Tanran Ta 181
Kagmmit Cd 112 Temmyp Te 128
Kannii K 39 Turan Ti 48
Kanpmii Ca 40 VYrnepon C 12
Kucnopon O 16 VYpan U 238
KobGansT Co 59 Dochop P 31
Kpemunii Si 28 drop F 19
Kpunron Kr 84 Xiop Cl 355
Kcenon Xe 131 Xpom Cr 52
JlanTan La 139 e3uit Cs 133
Jlutuit Li 7 Lepnit Ce 140
Maruwuit Mg 24 Lumk Zn 65
Mapranen Mn 55 Linpxonuit Zr 91
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3. duznyeckne BCJIMYUHBI, HCITIOJb3yEMbI€ IMPU PCIICHUN 3a4aY1

HaumenoBanue
Ennnunst usmepenust O0o3HayeHue
BeJIHYHHBI

KommiecTBo BemecTa MOJTb v (HO) WM N
Macca BerecTsa MT, T, KT m
MomnstpHas macca I/MOITb, KI/MOJIb M
MornsipHBIH 00BEM /MO, M/MOIIB Vm
O0BEM BemiecTBa, pacTBopa | I, M, M \Y
[InoTHOCTH BelecTBa, 3 3

/M1, T/CM”, KI/M p (po)
pacTBOpa
OTHOCUTeNIbHAs aTOMHAs

Oe3pa3mepHas Ar
Macca
OTHOCHTeNIbHAS

Oe3pasmepHast Mr
MOJIEKYIsIpHas Macca
MaccoBas 10151 paCTBOPEH-
HOTO BEILleCTBa, JIEMEHTa B | Oe3pa3MepHast Win % o (omera)
COeIMHEHNHT
Beixon BerecTBa Oe3pasmepHas wid % n (3Ta)
OO0néMHas o1s Ta3a B cMecH| Oe3pa3MepHast Wid % ¢ (dn)
[ocrosnHas ABoraapo N, Mob T 6,02:10%
YHuBepcanpHas ra3oBast

R, x/monb-K 8,314
MIOCTOSIHHAsI
CraHIapTHEBII MOJSIPHBII
00BEM HJI€aIbHOrO ra3a M%/MoTb 22.4- 10°
npu H.y. (0°C, 1 atm)
HopmanbHnoe armodepHoe

P tep P, Ma 101325

JaBJICHUE
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4. I'pevecknii aadasur

HIO
KCH
OMHKPOH
1131

po
curma
Tay
HICUIIOH
¢bu

XU

cH
oMmera

>wWOoRapbe 2o >3
ZuogdaWwE > a X g

anbga
Oeta
ramMMa
IPIbTA
SICHJIOH
n3era
JTa
T9Ta
Hora
Karma
naMbOma
MH

TA>=W0 w Wweh o ¥ J”
<o dENIZE e - ¢d<S

5. Jlatunckuii angaBut

9H
Ky

9p

aC

T

y

BY
ITyOJIB-BI
HKC
UTpeK
39T

CO0O QT o3>3 X >N
Z0ad OIS X >N

ob
P
amr
u
KU
Ka
)1
5M

CSQOT oy DS X _ mm
CO0AWULOT =s5Y¥Y J3
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VYuebHOE u3nanue

UYexuH ['ennaanii Bnagumuposuy
MaprteiHoBa Enena BnagumupoBHa
Tane3una TaTtbsina JleoHngoBHA
Tans3un Buktop BacuibeBuu

OcHo6éHble 3aKOHbL U NOHAMUA XUMUU.
CmpoeHue eeuiecmea

U3z0anue emopoe

Penakrop JlebGenesa E.M.

[onmucano k newatn 04.09.2014r. dopmar 60x84 1/16,
Bymara opcernas. Ve m. . 3,95,  Tupax 150 ax3. Mzm. Ne 2357.

MsnarenscTBo BpsiHCKOM rocy1apcTBEHHOM CENbCKOX03SMCTBEHHOM aKaJeMUH
243365 bpsiHckas 0611., Beironnuckuii paiion, c¢. Kokuno, bpsiackas 'CXA



