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c PHUMY, a Takske NOATOTOBKY U IIPOBENEHUA BCTYIUTEJIbHBIX 9K3aMEHOB II0
xuMmuu. [JaHHOEe M3TaHUe OoCHOBaHO Ha BhIeAnieM B 2018 r. u K HacToAIEeMYy
BpeMEHU BBIAEPIKABIINM YeThbIpe IepeusfganHus omHoToMHUKe «100 O6asioB
no xuMuu. ITOJHBIN KypC AJA IIOCTYIMAIOIIUX B BY3bI», KOTOPOE MOJYUUJIO
3acaysKeHHOoe TpPU3HAHUe y uuTaTesei.

IIpu moATrOTOBKE IIOCOOMSA AaBTOPBI CTapauCch AaTh B MAaKCHUMAaJbHO
OOCTYHHOI IJA BOCIpPUATUA (opMe MIOJHBIA 00beM MaTepuajga II0 XUMUU,
u3ydyaeMoro B CpeaHeil ITKoJie, AOIOJHUB ero COBPEeMEeHHBIMH TeOopeTuue-
CKMMHU BO33PEHUIMU.

ITocobue cocrouT u3 dUeThIpex uacreii: yacTb [ — «OO0mIas XuUMUA»;
yacTh Il — «Xumua »sjaeMeHTOB»; uacTb III — «Opranuueckas XUMHI»;
B uactu IV mpuBeeHBI HEOOXOMUMMBIE MAaTEePUAJIbI JJIA YCBOEHUSA MaTepU-
ana (Ilepuomuueckaa Tabiauma xummuyeckux sjaemeHToB [[. 1. Mennesneesa,
TabauIa PacTBOPMMOCTU KHUCJOT, COJIENl W OCHOBAHUI B BOJE, KpaTKUe
CBeJeHUA O BAXKHEHNIIINX NPUPOIHBIX COEIMHEHUAX M OCHOBHBIX XMMUUYECKUIX
IPOM3BOJICTBAX, TaOJUIBI C KAUYECTBEHHBIMU PeaKIUAMHN Ha MOHBI U Ha
OpraHUYecKUe BeIecTBa).

Kaxkmas Tema mocobus HAUMHAETCSA C KPAaTKOTO TEOPETHUUYECKOro BBEIeHU S,
3aTeM NPUBOAATCS MNPUMEPHI peIlleHus KaK THUIIOBBIX 3aaad, TaK W 3a7au
TOBBIIIIEHHON CJI0KHOCTH, OPUEHTUPOBAHHBIX HA IMOATOTOBKY K OJMMIINAaM
Pa3aMYHOTO YPOBHSA CJOMKHOCTHU. Jlajee mpeajiaraloTcd 3amaHud (3amadu
U yIOPasKHEeHHUs) MOJd CaMOCTOSTEJbHOTO peIleHus obyuammumuca. ias
3aJaHni, TPeOYIOINX BBIYNCJIEHUII, IPUBEAEHLI OTBETHI.

Hacrosiee usganme mocoous CyIeCTBEHHO mepepadoTaHO II0 CPaBHEHUIO
Cc mpenbIAyIUM. PaciiupeHa TeopeTuyecKas YacTh, YBEJIUYEHO YMCJIO 3aJau
IJIS CaMOCTOSATEJBLHOTO pelleHus. 3azaHusa EI'O BbigeleHbl B OTIAEJIbHBIN
CcOOpHUK, M3JaBaeMbIii OJHOBPEMEHHO C HACTOAIIUM IIOCOOMEM, OHU TaKIKe
3HAUYUTEJIbHO PACIIUPEHBI W AOIOJHEHBI. B HOIOJHEHWE TOTOBUTCA K IIeYaTH
u3JaHue M3BECTHOTO MHOTHUM IIPETOJAaBaTEJIIM U PEeIleTUTOpPaM OOHOBJIEHHOTO
samauHuka WM. IO. BeraBuna, B KOTOpOM pasbuparoTcs 3azadyu 0as30BOTO
Y OJIMMIIMAJHOTO YPOBHEM CJIOMHOCTH.

KHura mnpemHasHayeHa TMIOCTYIAMOIMM B BY3bl, yYaIllUMCSA CTapPIITAX
KJaccoB 00I111e00pa3oBaTebHBIX W CIEIUAJN3UPOBAHHBIX IIIKOJ, JIUIEEeB,
TUMHAa3W#, CTYJEeHTaM KOJIJIeIKel, CAYIIaTeJAM U KypCcaHTaM XUMUUYECKUX
IIKOJI W MOATOTOBUTEJIBHBIX KYPCOB, a TaKiKe IMpernoJaBaTesIM XUMHUU IS
OOATOTOBKU ydaIluxcs K crade EI'D, mMMCbMEeHHOTO MM YCTHOTO dK3aMeHa
1 ydJaCTHUIO B OJIMMIIManax II0 XMMHWH.

KomMmaxkTHBIN (opMaT KHUTU TO3BOJIAET PEKOMEHIOBATh €€ CTyAeHTaM
HepBBIX KYPCOB BY30B /JA COBEPIIEHCTBOBaHUS 0a30BbIX 3HAHUKN IIO
MIKOJIbHOMY KYPCY XWMIMN.

ABTOpPBI BBIpA’KaiOT NPU3HATEIHLHOCTH BCEM CBOUM KOJIJIEraM, COTPYIHU-
ram Kadenpsr xumuu PHUMY um. H. Y. ITuporosa 3a momoIis B IOATOTOBKE
u3gaHuA. 3aMeUaHUsa U MPEeIJIOKeHNA AJIdA HaJbHeHlel mepepaboTKku KHUTH
MOKHO HAIIPaBJIATH Ha azpec: negrebetskyl@rsmu.ru.



Ob ABTOPAX

Herpeoeukniit Bagum BuramabeBuu — npodeccop PAH, ZOKTOp XUMHUUYECKUX
HAyK, B3aBenylommuii kKadeapoll XWMHUU, 3aBeAYIOMIUN OTIAEJOM MeIUITUH-
CKOU xuMuu m TokKcukojgorum HWHM TpaHCAAIIMOHHON MeOUIIMHBI Poccuii-
CKOT'0 HAI[MOHAJBHOTO MCCJIEAOBATEIbCKOTO MEIUIIMHCKOTO YHUBEPCUTETA
um. H. U. ITuporosa. Jlaypear TI'ocymapcTBeHHO#I mnpemMuum PoCCUICKOM
Depepanum, jJaypear npeMun EBpomencKoll aKaIeMHU.

Benasun UBan IOppeBMuY — KaHIAUAAT XUMHUUYECKUX HAYK, OOIEHT, IIPO-
deccop xadeapsl xuMuu PoccUICKOro HaAIlMOHAJLHOTO HMCCJIEA0BATEIbCKOTO
MeaAUIMHCKOro yuuBepcutrera uMm. H. V. ITuporosa. ABTOp HAyYHOTO OTKPHI-
TusA «SIBJIeHUE 9JIEMEHTOTPOIIHON TayTOMEPHU B KETO-€HOJBLHBIX CHUCTEMAaX».

BecoBa Emena AnexcaHapoBHA — KaHAUAAT XUMHUYECKUX HAYK, JOIEHT
Kadeapsl XuMuu PoOCCHIICKOrO HAIIMOHAJBHOTO MCCJIELOBATEIHCKOTO MEIM-
nuHCcKOoro yuuBepcurtera mM. H. U. Iluporosa.

KamamauxkoBa Haraaua AHApeeBHa — KaHAUIAT XUMUUYECKUX HaYK,
moieHT Kadeapbl XxuMuu PoccuiiCKOro HAIlMOHAJBHOTO HCCJIEeA0BATEIHCKOTO
MeqUuITUHCKOro yuHuBepcutTera um. H. V. ITuporosa.

CemenoBa Haraaps CepreeBHa — KaHIUJAT XUMHUYECKUX HAYK, TOIEHT
rKadeapsl XxuMuu POCCHUIICKOro HAI[MOHAJBHOTO HCCJIEeIOBATEIbCKOTO MEH-
nmuHCKOro yHmBepcutera um. H. U. ITuporosa.

Cepreea Bagentmna IlerpoBHa — crapinuii IpenogaBaTesib Kadeapbl
XxuMuu POCCUICKOro HaAIMOHAJIBLHOTO WCCIEeA0BATEIbCKOTO MEIUITMHCKOTO
yuuBepcutera um. H. V. ITuporosa.
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haBa 1
OCHOBHBbIE NMOHATUA U BAKOHbI XUMUU

1.1. OCHOBHbIE MOJIOXXEHUS aTOMHO-MOJIEKYJISPHOro
y4yeHus

CoBpeMeHHOe COCTOSTHME aTOMHO-MOJIEKYJIAPHOTO YUEeHUs KPAaTKO MOYKEeT

OBITH CYMMMPOBAHO B CJEOYIOIINX Te3Ucax:

1. Bce BemiecTBa COCTOAT M3 ATOMOB. ATOMBI OJHOTO BHJa OTJIHUYAIOTCS
OT aTOMOB APYroro BUIa MAacCCOM M CBOMCTBaAMM.

2. ATOMBI MOryT OOBESUHSATHCS B MOJIEKYJIbI. ATOMBI UM MOJIEKYJIBI
HaXOMATCA B HEIIPEPBIBHOM ABUKEHUU, CKOPOCTh KOTOPOTO BO3pacTaeT
C POCTOM TeMIIepaTyphl.

3. CyIlecTBYIOT BeINeCTBA C MOJEKYJIAPHBIM U HEMOJIEKYJISPHBIM CTPO-
eHUEeM.

4. Y BellecTB ¢ MOJIEKYJSPHBIM CTPOEHHEM B TBEPIAOM COCTOAHUU B y3JaX
KPUCTAJLIMUECKON PeNIeTKN HaXOIATCA MOJEKYJabl (Hanpumep, HsO,
CeH1206).

5. ¥V BelllecTB ¢ HEMOJIEKYJAPHBIM CTPOEHHWEM B TBEPAOM COCTOSHUU
B y3JIaX KPUCTAJJINYECKON PEeIIeTKU HaXOAATCSI aTOMbI MJIU KMOHBI
(HanpuMmep, anmas, meTayibl, NaCl).

6. MoJekyabl OTAeJieHbl APYr OT Apyra; CTelleHb YAAJeHHOCTH 3aBUCHUT
OT arperaTHOTO COCTOSHMS BeIeCTBa M OT TEeMIIePATYPHI.

7. MexxXay MOJEKYJaMI CYIIeCTBYIOT CHJIbI HPUTSMKEHUSI W OTTAJIKMBAHUSA.
8. IIpu (pusuyecKUx ABIEHUSIX MOJEKYJbl COXPAHSIIOTCA, IIPU XUMUUe-
CKUX SABJIEHUAX, KaK IIPABUJIO, PA3PYIIAOTCA WJIN M3MEHSIOTCH.

Amom — Menbuaiiniad XUMHUYECKHU HeIelnMas 4YacTHUIlA BeIecTBa;

OH COCTOUT W3 TMOJIOKUTEJbHO 3apaKeHHOTO sAApa W OTPUIATESbHO

3apAKEeHHBIX DJIEKTPOHOB. S 0PO COCTOUT U3 IIOJOKUTEIHLHO 3aPAKEHHBIX

HYKJIOHOB (IIPOTOHOB) U HE MMEIOIUX 3JeKTPUUYECKUHN 3apsl HYKJIOHOB

(HeliTPOHOB). 3aps] HPOTOHA PaBeH 3apsAAy 3JIEKTPOHa, HO IIPOTUBOIIO-

JIO}KeH eMy mo 3HaKy. Macca IpoToHa IPUOJIU3UTEILHO paBHA Macce

HEUTPOHA, a Macca dJEeKTPOHA COCTABJSET MTPUOJIM3UTEIHHO oT

Macchl IIPOTOHA.

Xumuueckuil 3nemeHmM — COBOKYIIHOCTH AaTOMOB C OJWHAKOBBIM
sapamom sapa. KasKIulil sJIeMeHT mMeeT CBOW CuMBOJI. ATOMHBIN HOMEp
sjeMeHTa (HoOMep 3sjieMeHTa B llepmoamuecKoil cucTeMe) paBeH YHUCIY
IPOTOHOB B sAApPE aToMa STOT0 dJIEMEHTA.

H3omonwsL — pasHOBUIHOCTH ATOMOB OJHOT'O 3JIeMEHTa, pasjandaro-
Imyecsa YMCJIOM HEWTPOHOB B AApe U, CJIeJOBATEJbHO, MAacCOIi.

Maccoeoe wucno uzomona — cymMMa 4YuCJIa IPOTOHOB M HEHUTPOHOB
B dAnpe:

A=Z+N,
rge A — mMaccoBOe UYHCJIO; Z — UKCJIO IIPOTOHOB; N — UMCJIO0 HEHNTPOHOB.

Hanpuwmep, ?‘?Cl — M30TOII XJIOPA C MAaCCOBBIM YHCJIOM 35, UMCJIO IIPOTOHOB
y Hero paBHO 17, ymciyio He#dTpoHOB 35 — 17 = 18.

1
2000
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Bomopon — emuHcTBeHHBIN saeMeHT B llepuommuecKoil cucreMe Xwu-
MHUYECKHX 9JIEMEHTOB, H30TOILI KOTOPOI'0 HNMEIOT CBOE€ Ha3BaHUWe U
obo3HaueHUe: %H (H) — aoporwuii; %H (D) — nmeiirepuii; ?H (T) — TputTnii.
Eciu ssnemenT mpezacrasiisieT co0O cMeCh M30TOIIOB, TO aTOMHAas Macca
9JIeMeHTa pPaBHAa CPeaHeMYy 3HAUEHMIO MAcC BCeX ero IPUPOLHBIX M30TOIOB
C YyYeTOM HX pacIpocTpaHeHHOCTH. Tak, MPUPOAHBIA XJOP COCTOUT HA
75% wus usoromnoB 5°Cl u ua 25% us usoronos 3/Cl. Ero oTHOCHTEIHHYIO
ATOMHYIO MacCy MOMKHO PaCCUUTATL CJIEAYIOITUM O0pasoM:

A,=0,75-35+0,25-37 = 35,5.

H306apb. — aTOMBI Pa3HBIX 3JIEMEHTOB, MMeIOINe OJNHAKOBbIEe Mac-
COBBbI€ UMCJa, a CJeJI0BaTeJbHO, PAasHOe UYMNCJO IIPOTOHOB MW HENTPOHOB
B sgpe, Hanpumep 4N u 14C.

Monexyna — Menbuaiiniasa ajIeKTPOHeHUTpaJbHAA YacTUIla BelllecTBa,
COXPaHSAIOIAsA ero COCTAaB M XWMHUUYEeCKUe CBOMCTBA.

Monerkyna npocmozo éewecmeéa (20moadepras MOJEKYJLA) COCTOUT
u3 aTOMOB omHOro xummueckoro sjiementa (Hg, P4). IIpocThie BellecTBa
cuuTtaioT GopMOIi CYIECTBOBAHUA XUMUUYECKUX JIEMEHTOB B CBOOOTHOM
Buge. OIMH m TOT XKe XUMHNUYECKUH 39JIeMeHT MOKeT 00pa3oBhIBATH
HECKOJIBKO TIPOCTBHIX BeIecTB (ABJIEHUE aAALOMPONUA), SBISAIOIINX-
cad annomponHeimu moduurayuamu. AIoTpOnIUA MOXKET OBITH
obycioByeHa JuO0 pasJaudHBIM coctaBoM Mosekya (Og m Og), ambo
pPasJIUYHBLIM THUIIOM KpPUCTAJJINYECKOW perreTku (aamas u rpadwur).
AnnorporHble MOAUMPUKAIIUYU PA3TIUYAIOTCS 110 CBOUM (PUBUYECKUM
CBOMCTBAM U XMMHUUYECKO AaKTUBHOCTU U MOTYT HePEeXOIUTH APYT B ApyTra.
ITpocTeix BemrecTB 0o0JibIlle, YeM XUMHUUYECKUX dJeMeHTOB. MoJekyJa
CLOXMCHOZ20 6eujecmeéa COCTOUT M3 aTOMOB pasHBIX ajieMeHTOB (H2O,
CH3COOH).

Hon — yacTuiia, CcoCToOdAIas #U3 OIHOTO WJIU HECKOJbKHX aTOMOB,
uMeIoInasa 3JeKTpuYecKuil 3apan. Ilomo:xkuTenbHO 3apsAKeHHbIe MOHBI —
KAMmuoHblL, OTPUIATENBHO 3apsAsKeHHble — aHUWOHbL. CyIecTBYIOT TaK-
JKe JUIIOJAPHBIE WOHBI — 3JIEKTPOHEUTpaIbHbIE YaCTHUIIBI, B KOTOPBIX
OTPUIIATEJIbHBINA U TOJIOYKUTEJIbHbIE 3apAAbl KOMIEHCHUPYIOT APYr Apyra
(FNH3CH3>COOM).

Koanuuwecmeo sewecmea (n) — pusmdeckas BeJIMUNHA, XapaKTepu-
3ymoIasa KOJMYECTBO OMHOTUMHBIX CTPYKTYPHBIX €IUHUIL, COAEPIKAIIUXCS
B BeIlleCTBe.

Monb — eguHUIla U3MEPEHUA KOJHUUYecTBa BerecTBa. MoJb COIEPIKUT
CTOJIBKO K€ CTPYKTYPHBIX eIUHUITL (ATOMOB, MOJIEKYJI, TOHOB, 3JIEKTPOHOB,
(GOopMYyIBLHBIX EAWHUIT W ApP.), CKOJBKO aTOMOB YIJIEPOAa COAEPIKUTCS
B 0,012 kr wmsoroma yrumeposa 12C. Dro uwmeno pasHo 6,02 - 1023
u HasbIBaeTcs ducaom Aeozadpo (Np).

Amomnaa edunHuuya maccor (a.e.m. uau Jdanvmon — Ja)—

11—2 Macchl aToMa msoToma yriepoxa 12C.

la.e.m =1,66-10"27 kr.

Omnocumenvnasa amomuasa macca (Ay) — macca aroma B a. €. M.,
paBHAasl OTHOIIIEHWIO CpedHeil MacChbl aTOMa eCTEeCTBEHHOIO W30TOITHOTO
cocTaBa OAHHOI'O 3JIEMEHTA K aTOMHON eIUHUIIE MACCHI.
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Omunocumenvraa monekryaaprasa macca (M,;) — macca MOJIEKYJIBI
B a.e. M., paBHasd OTHOIIEHHWIO CpeJAHENl MacChl MOJEKYJIbl TaHHOTO
BellleCTBa K aTOMHOW eIUHUIIEe MAaCCHI.

Monapnaa macca (M, 2/monv) — macca 1 MoJIb BelllecTBa, BhIpa-
KeHHas B rpamMax. M uwmciieHHO paBHa A, uam M,.

3akon nocmoancméa cocmaéa eewecmea (. IIpycm): Bcaroe
XUMHUYECKHN YKUCTOE BEIeCTBO MOJIEKYJAPHOTO CTPOEHUS MMEET HMOCTOSH-
HBI KaYeCTBEHHBIA UM KOJWYECTBEHHBIN COCTAB HE3aBUCHUMO OT cIiocoba
ero moJsiyueHudA. 1A BeIlecTB HEMOJEKYJIAPHOTO CTPOEHUSA BO3MOKHBI
He3HAUUTEJbHbIE OTKJIOHEHUS OT 9TOTO 3aKOHA.

3akoH coxpanenusa maccwv. (Jlomornocoe—Jlasyasve): macca Be-
IIeCTB, BCTYIUBIINX B XUMHYECKYIO peaKIMI0, paBHA Macce BeIlecTB,
00pas3oBaBIINXCA B 3TOW peaKIIUU.

3axon Aeozadpo: paBHbBle 00beMbl Pa3JINUYHBIX I'a30B IIPU OLUHAKO-
BBIX YCJIOBHAX (TeMIlepaType M OaBJEHUM) COomepKaT OAMHAaKOBOE UKCJIO
MOJIEKYJI.

7 CaemcTBus M3 3aKoHa ABOrajapo

1. OxguH MOJBb JIOOOTO rasa 3aHMMAaeT OAMHAKOBBINL 00beM IIPU OAWHAKO-
BBIX YCJIOBUAX. ITOT 00'beM Ha3bIBaeTCA MOAAPHBLM 00Bemom (Vyr).
ITpu HopmanpHBIX ycaoBuax (0°C = 273 K, 101,325 klla = 1 aTtm)
Vv = 22,4 n1/monb. MosAapHBITA 00beM TIPU YCIOBUAX, OTIUYAIONTUXCA
OT HOPMAJBHBIX, MOJKHO BBIYHCJUTH II0 ypaBHeHUIO MeHeeeBa—

Kiaamneiipona:
p . V = n- R . T,
rue R — yHuUBepcaJabHad rasoBasi IIOCTOAHHASA, paBHas

8,31 II:x/(moas - K).
2. Monapuaa macca J000OTo rasa IIPWM HOPMAJBHBIX YCJIOBUAX MOYKET
OBITh paccumTaHa Mo (opmyJie

M =p-224.
3neck p — abcosioTHAsA IIJIOTHOCTL rasa IPU HOPMAJbHBIX YCJIOBU-
ax (r/mn).

3. OrHomIeHne abCOJIIOTHBIX IIJIOTHOCTEH NBYX Ta30B HA3BIBAETCA OTHO-
CUTEeJbHOU ILIOTHOCTHIO (D) mepsoro rasza (1) mo BTopomy (2) m paBHO
OTHOIIIEHUIO WX MOJAPHBIX Macc (M):

Dy(1) = %—;

Hampuwmep, nma ganHOro rasa

M(rasa),

M(Hp)’

M (rasa) = Dy,(rasa) - 2 = Dy,(rasa) - 28 =

= Do, (raza) - 32 = Dy, (raza) - 29. /4

Dy, (rasa) =

3anuiireM OCHOBHBIE pacueTHbI€ COOTHOIIIEHUdA, HMCIIOJIB3yeMbIe€ IIpUu
pemieHN 3agav:

m=n-MI[r]; n= % [MonB]; M = % [r/Moab].
N = 6,023 -1023 [moans~1]; N (uncno wacrum) = n - Nya.
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m(aToMa MJIU MOJEKYJbl) = M/Nj.
n(aneMeHTa B BelllecTBe) = n(BelllecTBa) - UHAEKC 3JIeMeHTa.

f Mpumepbl peweHna 3apad

Mpumep 1. IlnoTHOCTL Ta3a IpH H.y. cocTaBasgeT 3,615 r/a. Oupemenute
MOJISPHYIO Maccy Tasa U ero OTHOCUTEJIbHYIO IIJIOTHOCTH IIO
BOJIOPOAY M IO BO3AYXY.

Pewenne: HaxonuM MOJIAPHYIO Maccy rasa:

M(raza) = p(H.y.)- 22,4 =3,615: 22,4 = 81 r/™moJ5b.
Haxoaum ILJIOTHOCTHL HO BOAOPOAY W IIO BO3AYXY:
M(raza) _ 81 _ .
My, 2 40,5;
_ M((rasa) _ 81 _
Dyozp.(raza) = Msosn) — 29 — 2,71.

Mpumep 2. Kakoe KOJIMYECTBO BeIECTBA MArHUsA U CKOJBKO ATOMOB MAaTrHUS
COIEPIKUTCS B 00pasile YucTOoro mMarHus maccoir 6 r? Kakosa
Macca OJHOTO aToMa MarHusA?

Petuenne:

n(Mg) = 1 — % = 0,25 MOJIb;

N(atomoB Mg) = nNy = 0,25 - 6,023 - 1023 = 1,506 - 1023 aromos;

m(aroma Mg) = % = 6%423 1023 = 3,985.10723 09,

Mpumep 3. Kakue KosimuecTBa BelllecTBa CyJib(aTa HATPUA, ATOMOB HATPUS,
aTOMOB Cepbl M aATOMOB KICJOpPOa cojepskarcsa B 71 r cyandara

Dy, (raza) =

HaTpusa?
PetLuenne:
M(NayS0,4) =2 - M(Na)+ M(S)+4-M(@O)=2-23+32+4-16 =
= 142 r/moib.
n(NagS0y) = 7 — 174—12 = 0,5 MOJb.

1 moap NagSO4 comep:kuT 2 MOJIb ATOMOB HATpusA, 1 MOJb aTOMOB
cepbl 1 4 MOJIb aTOMOB KHCJIOPOJa, CJIEIOBATEJIbHO:

n(Na) = 2. n(NasS0y4)=2-0,5 =1 moub;
n(S) = n(NasS0y4) = 0,5 mouib;
n(0) =4-n(NagS04) =4.0,5 =2 moib.

:§ 3apgaum m ynpaxHeHna Aanga CamMOCTOATEeJIbHOro peweHust

1. PaccumraiiTe KosimduecTBa BellecTBa n Mmaccy cyabdara skeiesa(ll) u Bogsr
B 222,4 r xenesHoro Kymopoca (FeSO4 - TH20).
Orser. 0,8 moanb, 5,6 moan; 121,6 r, 100,8 r.

*) IIpuMeuaHnre: pacueTbl PEKOMEHAYETCS IPOUBBOLUTL C TOUHOCTHIO, II0 MEHbIIeH
Mepe, o0 Tpex 3Hauvamux 1udp. B Tex ciayuasax, Korga B YCJIOBUU 3aqaduun
UCXOJHBIE YHCJIOBBIE JTaHHBIE IIPUBENEHBI C OOJIBIIENl TOYHOCTHIO, JIyYIlle IIPU-
IepsKUBaTBLCA TaKOM Ke TOUYHOCTU, YTO U B YCJOBUM 3amauu. lIpu OKpyriaeHuu
OPUAEPIKUBAIOTCS IIPAaBUJIa: €CJIU cJjefyiolnas 3Hauamiasa nudpa MeHbIIe IATH, TO
ee OTOpACBHIBAIOT, a €CJIM OOJIbIle, TO MNPEeNLIAYINYI0 YBEJWYUBAIOT HA E€IUHUILY.
ITpumepsr: 0,32653 =~ 0,327; 0,04741 =~ 0,0474.
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2. Macca 0,15 moup Kpucrajsandeckoil cepsl (Skp)) paBHa 38,4 r. Ompe-
IeJinTe MacCy OAHON MOJIEKYJBl M YHCJIO aTOMOB B OIHOII MOJIEKYJe
S (xp)-

Orser. 4,25-10722 pr; 8 aTomoOB.

3. PaccuuratiTe maccy 26,88 i1 (H.y.) xucaopona (Og2).
OrBer. 38,4 1.

4. BolumcanTe, KakKo# o0beM Ipu H.y. sanuMmaeT: a) 0,5 mosb Bomopona;
6) 0,25 moap renuma; B) 0,5 kmoab xjopa; 1) 100 MMosb KHCOpOIA.
Orger. a) 11,2 n1; 6) 5,6 1; B) 11200 71; 1) 2,24 1.

5. Paccuuraiite oobeM mpu H.y.: a) 1 Kr Bomopoza; 6) 11 r yriaexucaoro
rasa; B) 3,01-1023 monexysn MeTaHa.

Orer. a) 11200 i; 6) 5,6 x1; B) 11,2 1.

6. OmpemennTe MOJIIPHYIO Maccy rasoB, ecau: a) macca 1. rasa (H.y.)
paBHa 1,25 1; 6) macca 300 mu rasa (H.y.) paBua 0,857 r. IIpenmo:xure
BO3MOJKHBIE (DOPMYJIBI T'a30B.

Orer. a) 28 r/monb, CO, mau Ng, uau CoHy; 6) 64 r/moab, SOs.

7. CepHasag KWHWCJIOTA KaKOM MAaCCHI COIEPyKUT TaKoe IKe KOJIUUIECTBO
BeIllecTBa, UTO M: a) 4 MTr ruApoKcuga HaTtpus; 0) 4,4 KT yrJIeKUCJIOTo
rasa; B) 2,12 r kapbomara HaTpusa?

Orer. a) 0,0098 r; 6) 9800 ; B) 1,96 T.

8. B kakom o0beme meraHa (H.y.) COOEP:KUTCA CTOJBKO Ke 2JIEKTPOHOB,
CKOJIBKO UX COJep:KuTcsa B 5,6 r Kesesa?

Orser. B 5,824 1.

9. CpaBHHuTe UMCcJIO MOJIeKYJ: a) B 1 r Bomopona u 1 r Kucaopona; 6) B 1.
Bogopona u 1 1 Kucjgopoza; B) B 1 Moab Bojmopoaa u 1 MOJb KHCJIOPOZA.
OrBer. a) 16 :1; 6) paBHO; B) paBHO.

10. Dran kakxoil Maccel OyzerT comep:xkarb 1,204 1022 monexyn?
OrBer. 0,6 .

1.2. MaccoBasa ponsd anemMeHTa B XMMU4YEeCKOM
coeAVHeHUn Uan B cMecu

MaccoBas mons syieMeHTa BBIUHMCISIETCA IO CJAERYIOMUM (GopMyiam:

m
e IUIS CMeCH o = M; 0% = o - 100;

m (cmecn)
e IJIA XMMHUUYECKoro coeaunenusa A,B,C;
_ _x-MA) . _ y-M@®B) . _ _2-M(©)
o) =rxs,c’ OB =yams,en’ O = was,c

MaccoBas noJia uaMepsieTcss B JOJISIX eTUHUITLI. B oTBeTax oHa maercs,
KaK IpaBuJIo, B mpoieHTax (%). Ilepexon oT IpoOIeHTOB K JOJIAM €IUMHUIbI
ocyinecTBasgercsa geaenueMm Ha 100.

f Mpumepbl peweHna 3apad

Mpumep 1. BeruucauTe MacCOBYIO [OOJIO as30oTa KaK »dJieMeHTa B CMecH,
comep:kamieir 1,5 moap asora u 0,5 mMoap amMmMmaka.
PeLuerne:
m(Ng) = n(Ng)- M(Ng)=1,5-28 =42 1;
m(NH3) = n(NHg) - M(NH3)=0,5-17 = 8,5 1;
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m(cmecu) = m(Ng) + m(NHg) = 42 + 8,5 = 50,5 1;
n(N B Ng)=2:-n(Ng)=2-1,5=3 MoJb;

n(N B NH3) = n(NHg) = 0,5 moub;

n(N B cmecu) =3+ 0,5 = 3,5 moub;

m(N) =n(N)- M(N) =3,5-14 =49,

o(N)= "M ___ 49 5_ .97 (97%).

m(cmecu) ~ 50°

Mpumep 2. OmpemenuTe MacCOBBIe MOOJM BJIEMEHTOB B opTodochopHOi
KHCJOoTe.
PetLuenne:

M(H3POy4) = 3- M(H)+M(P)+4-M() =3-1+31+4-16 = 98 r/m01B;

o M@E) o 1 _ o/,
o(H) = 8- 7L~ = 8- g = 0,0306 (3,06%);
oP)= MB)___ 31 _ 3163 (31,63%);

M(H3;PO,) 98

4. MO _ 4. 16 _
o(0) =4 M(HzP0;) — 4 98 = 0,6531 (65,31%).

Mpumep 3. OmipemesnTe KOJUYECTBA W MACCHI BEIECTB, COMEPIKAIIUXCS
B 26,21 cmecu okcuzma ¢ochopa(V) u okcuma ceprwi(VI), ecau
M3BECTHO, UTO MAaccoBas HoJsd (docdopa Kak sjIieMeHTa B dTOH
cmecu cocraBisgeT 23,66%.

Petuenne:

m(P) = m(cmecn) - o(P) = 26,2 - 0,2366 = 6,2 1;

_ m®P) _ 6,2
n(®) = 31wy ~ 31
Onmu Mmosb P9Os comepskuT aBa MOJIb aTOMOB P, TT03TOMY KOJIMTYECTBO

BemrectBa P9O5 B mBa pasa MeHbBIIIe KOJIMUeCTBa BelrlecTBa (pocdopa:

n(P205) = P = &2 — 0,1 moms;
m(P205) = n(P205) - M(P205) =0,1-142=14,2 1}
m(S03) = m(cmecu) — m(P205) = 26,2 — 14,2 =12 1

_ m(S03) _ 12 _
n(S03) = M(SOs) — 80 — 0,15 moab.

= 0,2 MO0Jb.

Mpumep 4. OmipemesniTe Macchl BeIeCTB, BXOAAINMX B cocTaB oOpasiia
ojJeyMa Maccoii 28,5T, ecam H3BECTHO, UYTO MaccOBas IOJIS
cepbl KaK dJeMeHTa B HeM cocraBjiseT 33,68%.

Pewenne: Omeym — aTo pacTtBop okKcuzaa cepbl(VI) B uUwmcToll cepHOI

Kucjyiore. Ilycth KosmuecTBO BelilectBa SOg B oJjieyMe PaBHO X MOJIb,

a KOJIMYECTBO BeIlleCTBa CEPHOM KUCJIOTHI B HEM PaBHO Y MOJb, TOTZAa

KOJITYECTBO BeIllecTBa S B 0JieyMe PaBHO X MOJIb, 4 KOJIUUECTBO BelfecTsa S

B CEPHOU KMUCJIOTE PaBHO Y MOJIb.

m(SO3) = M(SO3) - x = 80x u m(HS04) = M(HS0,) - y = 98y;
80x + 98y = 28,5.
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o(S) = 3136?)8 — 0,3368;

m(S) = m(oneyma) - o(S) = 28,5 - 0,3368 = 9,6 r;

S
n(S) = % =25 20,3 moms; x+y=0,3.

CocraBiisgieM cuCTEMY YpPaBHEHUU U PeIlaeM ee:
x+y=0,3 |-98 98x+98y=29,4 18x=0,9,

80x+98y=28,5 80x+98y=28,5 x=0,05;

y=0,3-0,05=0,25;

m(S03) = M(SO3) - x =80x =80-0,05=4r;

m(H2S04) = M(HoS04) -y = 98y = 98 - 0,25 = 24,5 .

Mpumep 5. MaccoBasa moJiA sjieMeHTa B OKcuae HeudBecTHOTro ayemenTa (V)
pasua 56,04%. OmpenennTe HEM3BECTHBIN 5JIEMEHT U MOJAPHYIO
Maccy ero OKcuua.
Pewienne: ®@opmyiia oxkcuga — I905.
w0)=1-w@)=1-0,5604 = 0,4396.
1 MoJb OoKcHOA COHEP:KUT D MOJb KUCJIOPOIA.
Macca Kwucsopoza B 1 mouap oxkcuza =5-16 =80 r.

Macca 1 moab OKCcHga — 3TO ero MoJIdpHad Macca:

~ m(O B 1 monb okcuga) 80 .
M(9205) = ©(0) = 04396 — 182 r/Mmonb;
_ M(3205)—5-M(©O) _ 18280 _
M@®) = 5 = 5 = 51 r/MoJb.

ITo Ilepuoamueckoii cucTeMe XUMHUYECKUX 3jieMeHTOB (cMm. Ilpuioske-
Hue A) HaxoauWM, YTO aTOMHYI0 Maccy 51 mMeeT 3JIeMEHT BaHaIWI.

>
0% 3apgaum v ynpaxHeHus ONs CaMOCTOSITEJIbHOrO peLueHus

1. PaccuuraiiTe MaccoByio HoJi0 Keyie3a B FesOg.
Orer. 70%.

2. MaccoBasa moJid HEUW3BECTHOTO »dJeMeHTa B ero okcuge 903 paBHaA
68,42%. Yrto »TO 3a dIEeMEHT?

Orser. Cr.

3. B oprodocdaTe HEKOTOPOro ABYXBAJEHTHOIO 3JIeMEHTAa MAcCOBAs AOJA O
cocrasiasger 68,44%. O ¢QocdaTe Kakoro sjIeMeHTa UIAET peub?
Oreer. Bapwmii, Bag(POy4)s.

4. Omnpepmenute (opmMmyay Kpucrajajgoruapata ¢ocdara HATPUA, €CJAU U3-
BECTHO, UTO MAaccoBas OOJISI BOAOPOJa KaK dJeMEeHTa B HEM COCTABJISET
6,316%.

OrBer. NagPO4 - 12H5O0.

5. PaccuuraiiTe MaccoOBYIO HOJIIO KaJusd KaK sJieMeHTa B CMeCH, COCTOSAIIel
u3 25,25 r murpara Kaausa m 41,4 r xapboHaTa KaJausd.
OrBer. 49,74%.

6. PaccuuraiiTe KoJamuecTBa M MACChI BEII[eCTB, COAEPIKAIIUXCA B o0Opasiie
cMecHu OKCUJOB aJIOMUHUS M KpeMHus maccou 43,68 r, ecim MaccoBas
IOJIA KUCJOPOJAa KaK dJeMeHTa B 5Toil cmecu cocrasiseT 49,82%.
Orger. 0,24 moap u 0,32 moaw; 24,48 r u 19,2 r.
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1.3. OnpepeneHue ¢dopmysbl BewecTBa
Huns semectBa opmyasr A,B,C,

x:y:z=n(A):nB): nC); x:y:Z:Xr((AA)) : X)r(FB)) : X)r((cc)) .

f Mpumepbl peweHna 3apad

Mpumep 1. OmpemenuTe MmpPOCTEHINIYI0 (POPMYJIy BeIlecTBa, B KOTOPOM
MacCOBBIe [OJU HaTpud, (pochopa M KHUCIOPOAA COCTABIAIOT
34,59, 23,31 u 42,10% coOOTBETCTBEHHO.
Pewenne: Ilycte (popmyna BemectBa Oyaer NayP,O,.
x:y:z=n(Na):nP): nO)="UN3) . mP) . mO)
M(Na)  MP) M(@O)
Honyctum, m(NayP,0;) = 100 r, Torna m(Na) = 34,59 r; m(P) = 23,31 r
u m(0) =42,1r;
.. 5 34,59, 23,31 | 42,1 __ . .
X1yrz=S5e T e =1,504:0,752: 2,63.
g nmosryuyeHUA IeJIbIX 3HAUEHUU X, I U 2 Pas3fesuM IIOJyUYeHHBIe Yucia
Ha HamMeHbItee u3 HuUX (0,752):
x:y:z2=2:1:3,5.
Eciu He Bce mosyueHHBIE UmcJia Iiejble (KaK B JTaHHOM cJydae), TO HeoO0-
XOAMMO IOMO0paTh HAMMEHBIITUA MHOMKHUTENb, KOTOPBIN HpeBpaTHl ObI
ux B IeJible (31ech 2):
x:y:2=4:2:17.
ITpocreitmasa ¢opmyna BemectBa: NaygPoOr.

Mpumep 2. OmpemennTe MOJIEKYIAPHYIO (POPMYJIY BEIIECTBA, COCTOSIIEr0
u3 KHcCJIopoaa, as3ora, (ocdopa U BOmOpoda, €CJU MN3BECTHO,
YTO OHO coAep:XuT 1o Mmacce 48,48% Kuciiopona, YMCJIO ATOMOB
asorTa B HeM B nOBa pasda 0oJbIllle uYuncjga aToMoB ¢ocdopa,
a KOJIMUeCTBO aTOMOB BOJOpoZa B coemsuHeHum B 2,25 pasa
0oJIbIlle KOJMUYECTBA aTOMOB Kwucjaopoza. MoussipHas wMacca
BerriecTBa MeHbIre 200 r/Moub.

Pewenne: ®@opmyna semectBa OxN,P.H;. IlycTe Macca BemjecTBa paBHa

100 r, Torzma

m(0) = 48,48 r;

_ m(0) _ 48,48
nO) = 370y = " 16

n(H) = n(0)- 2,25 =3,93 - 2,25 = 6,82 moib;

mH)=nH)- M(H)=6,82-1=16,82T1;

m(N + P) = m(Bemtecta) — m(0) — m(H) = 100 — 48,48 — 6,82 = 44,7 1;

m(N) = n(N) - M(N) = 14 . n(N); m(P) = n(P) - M(P) = 31 - n(P).

CocraBiisieM cHCTEMY YpPaBHEHHUM M pelraeM ee:

14n(N)+31n(P)=44,7 |28n(P)+31n(P)=44,7 | n(P)=0,757 monsb,

n(N)=2n(P) 59n(P)=44,7 |n(N)=0,757-2=1,514;

x:y:2:£=3,93:1,514:0,757:6,82=4:2:1:9.

= 3,93 Mo0JIB;
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dopmyaa: O4NsPHg.

Mpbl ompenenuan IIPOCTEUINIVIO (hopMysy BeriecTBa. MoJeRyJadapHAasI
dopmMysia MOKET COAepsKaTh YABOEHHOE, YTPOEHHOE U T. . YKCJIO aTOMOB.
Yr0o06BI yOeauThCA, UTO MOJIEKYJIAPHAs (hopMyJia COBIAmAeT C IIPOCTEeHIIIe,
TOJICUNTAEM MOJITPHYIO MAaccCy BeIecTBa:

M(O4NoPHg)=16-4+14-2+31+1:9 =132 r/moup; 132 < 200.

OueBUAHO, UTO MOJIAPHAs Macca IJA YABOEHHOU (opMyJabl OymeT
6oapiie 200, UYTO MOPOTHUBOPEUUT YCJIOBHUIO 3aJauu, CJeLOBATEJIbHO,
moJsekyasapHaa Gopmyaa BemiectBa O4NoPHg. IleperpynnupoBaB aTOMBI,

JIETKO A0rafaThCs, UTO 9TO BEIEeCTBO ABJAeTcA ruapodochaToMm aMMOHUA
(NH4)2HPOy4.

Mpumep 3. TIpu mosiHOM cropaHuu 6 I OpraHMUYECKOTO BelllecTBa 00paso-
Bajoch 8,8 r okcuma yraepozma(IV) m 3,6 r Boapl. Oupeneiure
MOJIEKYJISAPHYIO (hOPMYJIy COKIKEHHOTO BeIllecTBa, €CJIM M3BECT-
HO, UTO ero MoJsApHada macca paBHa 180 r/moib.

Pewenne: Cynsi mo IPOAYKTAM CrOPaHHs, BEIECTBO COAEPIKAJI0 YIJIEPO.,

BOJIOPOJ, ¥, BO3MOJKHO, KMCJIOPOZ. SaIlHWIIleM COOTBETCTBYIOIIlEE YpPaBHEHUE:

4C,H O, + (4x +y — 22)05 — 4xCO2 + 2yH0.

OmpeznensieM KOJHYECTBO BerlecTBa m Maccy yriepozma B COg:

n(COy) = i’f — 0,2 momb; n(C) = n(COs) = 0,2 MOIB;

m(C)=0,2-12=2,4r.
OmnpenensieM KOJMUYECTBO BelrlecTBa Bogopoaa B HoO m ero maccy:

n(Hy0) = 31’5? =0,2 moub; n(H)=2-n(Hy0)=2-0,2 =0,4 MOJIb;

mH)=0,4-1=0,4r.
OmpefensieM MacCy W KOJUYECTBO BeIeCTBA KUCJIOPOAA B OPTaHUYECKOM
BeIIeCcTBe:

m(0) = m(BermectBa) — m(C) — m(H)=6 — 2,4 - 0,4 = 3,2 1;

n(0) = 3162 — 0,2 MoJB.

OmpenensieM IIPOCTEHUIIYIO (POPMYJIY:
x:y:z2=n(C):n(H): n(0)=0,2:0,4:0,2=1:2:1, r.e. CH0.
Paccuuraem moasapryo maccy CH5O:
M(CH30) =12+ 2 + 16 = 30 r/moub.

WUcxonsa us ycimoBus samauu, Hamngem suHauenume n B (CH50),:

n— M (BemiecTBa) 180 6
- M(CH30) ~ 30

Mouaexkynapuasa dopmyaa: CgH120g.

N
0% 3apgaum v ynpaxHeHus ONs CaMOCTOSITEJIbHOrO peLueHus

1. Onpepnenure MOJEKYJISIPHYIO (POPMYJy COJH C MOJSAPHOM Maccoii MeHee
300 r/Mosib, B KOTOPOM MaccoBbIe MOOJHM asoTa, BOAOPOAAa, XpoMa
u Kucjaopoga cocrasasdmr 11,11, 3,17, 41,27 u 44,44% CcOOTBETCTBEHHO.
Orser. (NH4)2CI‘207.
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2. OmpenmenuTre mpocTeiinyoo (GopMyJy BellleCTBa, B KOTOPOM MAaCCOBLIE
IOJIM HaATPUs, cepbl U Kucaopoza cocrasiasior 29,11, 40,51 u 30,38%
COOTBETCTBEHHO.

OtrBer. NasSs0s3.

3. OmpegenuTe IIPOCTEHINIYyI0 (OPMYJY BeIecTBa, €CJIU MacCOBBIe HTOJU
Kajauns, XpomMa U Kucjiopoga B HeM paBHbBI 26,53, 35,37 um 38,10%
COOTBETCTBEHHO.

OtrBer. K2Crs07.

4. Onpepenure (opMyay KPUCTALJIOTUAPATA COJH, €CJAU HN3BECTHO, UTO
MaccoBbI€ [OJIM HATPUsdA, YIJIepoJa, BOAOPOJa M KHCJIOpPOJa B HEM
cocrasiaaoT 16,08, 4,196, 6,933 u 72,73% COOTBETCTBEHHO.

Orser. N32003 . 10H20.

5. Ilpu paurenbHOM HarpeBanuu 42,15 T Kpucrajairoruapara cyabdara
TPeXBAJIEHTHOI'O MeTaJljla IPOUCXOJUT ero IOJHOe 00e3BOKUBaHUE U 00-
pasyercs 30 r 6e3BOIHOIM COJIM, KOTOPAdA IIPU JaJbHENIIeM IIPOKAJIUBAHUNA
obpasyer 12r orxcuzma wmetaanaa. Omnpegenure GOPMYJSY MCXOIHOTO
KpHUCTaJLJIOTUAPATA.

OrBer. Fea(S04)s3 - 9H0.

6. Ilpu croparnmu 28,5 T OpraHMYEcKOro BeIllecTBa B M30BITKE KMCJIOPOAA
obpasyerca 66,0 r oxcuma yraepoxa(IV), 13,5t Boasr u 3,36 1 (H.y.)
as3oTa. YCTaHOBUTE MOJIEKYJIAPHYIO (DOPMYJYy BeIlecTBa, €CJI M3BECTHO,
uyTO ero MoJigpHas macca MmMeHbirme 100 r/mMoJib.

Orser. C5H5;NO.

7. Ilpu coxmranum 26,7 r amuHOKUCIOTH (CH,O,Ny) B 130BITKe KHCIOPOAA
obpasyerca 39,6 r oxkcuma yruepoma(lV), 18,9r Bomer m 4,21 asora.
Omnpenenure QOPMYyJTy aMUHOKUCJIOTHI.

Orser. C3H702N.

1.4. MasoBble cmecu.
O6bemMHaa n MonspHaa [0AU rasa B CMecu.
CpepHsass MonsipHas mMmacca ra3soBoil cMmecu

Hina HaxoxIeHusa o0beMHOU () m MOJAPHOU (¥) HOJiel rasa B CMecCH,
a TakyKe cpefHell MOJIAPHOI Macchl (M cp.) ra3oBoOii cMecH HCIOJIb3YIOTCA
cienyroinue (POPMYJIbL:

¢ = V (koMIIOHEHTa cMecH) , n (KOMIIOHEHTa CMEeCH)

5 xX= 5

V (cmecnu) cyMMa 71 BCeX KOMIIOHEHTOB CMeCH

Mep. =% M, +%5My+... IO BCEM KOMIIOHEHTaM CMECH.

Hnsa rasos y, = ¢, mosTomy Mecp.(rasa) = ¢1-M1+¢g-Mg+... 10 BceM
KOMIIOHEHTaM CMeECH.

O0beMHass M MOJAPHAA [OOJU U3SMEPSIOTCA B OOJSAX eSUHHUIIBI.
B orBerax oHHM paroTcs, Kak mOpaBuyio, B mporeHtax (%). Ilepexon
OT IIPOIEHTOB K JOJAM €IMHUIILI ocyllecTBisercs aeineHuem mHa 100.

M ~_ny-Mq+ng-Ms+ ... (IO BceM KOMIOHEHTAM CMECH),
cp. — ny+ng+... ’
M ~ Vi-M1+Vg-Mg+ ... (IO BceM KOMIIOHEHTaM CMECH)
cp. — Vi+Va+... :

IlonesHo oTmMeTuUTH, YUTO CpPeNHAS MOJIIpPHAs Macca Ta3oBOM cMecHu
Bcerga MEHbIIle MOJIAPHOI Macchl HamboJjiee TSAMKEJIIOrO0 Tasa B CMecCH,
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HO 0O0JIBbINIe MOJIIPHONM Macchl HamboJiee Jierkoro. Hampumep, MoJssspHAas
Macca BO3IyXa, cocrosdaniero ma kKucjopoza (M = 32 r/mosab) u asora
(M = 28 r/monab), paBHa 29 1/MOJb.

4 Mpumep pelueHuns 3apaum

Mpumep. Kaxoii o6beM mpm H.y. 3aiiMeT cMech, cocTodinas m3 16 T

meTaHa, 42 T Bomopozsa u 42 r asora? OmupenmenuTe o6BHEeMHBIE
IOJM KasKJOTO Tra3da B cMecu. PaccumraiiTe cpeHIOI0 MOJAPHYIO
Maccy AaHHON CMeCu U ee IIJIOTHOCTBH II0 aproHy.

Peuienne: KonnduecTBO BellleCcTBA KaKIOr0 rasa B CMECH:

n(CHy) = % =1 monb; n(Hg) = % = 21 MoJIB;

n(Ng) = % = 1,5 moab;

n(ras.cm.) =1+ 21+ 1,5 = 23,5 moib;

V(ras.cm.) = 23,5 - 22,4 = 532 11.

O6'I:eMHI>Ie A0JIX Ira30B PaBHBbI UX MOJIAPHBIM JOJIAM:
¢(CHy,) = 231—5 =0,0425 (4,25%);

9(Hz) = 521 = 0,8936 (89,36%);

¢(N2) = 25 = 0,0638 (6,38%);
M (ras.cm.) = 16 - 0,0425 + 2 - 0,8936 + 28 - 0,0638 = 4,25 r/moub;
Dp(ras.em.) = 225 — 0,10625.

40
EO% 3agaum v ynpaxHeHus OJi9 CaMOCTOSATEJIbHOro peLueHus

1. Kakoii o0bpeM mnpu H.y. B3aiiMeT cmechb, cocrosdaiias wu3 1,7 MoOJab
yriiekucjoro rasa, 2,39 moJuapb asora u 6,38 mouap xjaopa?
Orser. 234,53 i1.

2. OmnpenenauTe Maccy cmecu, cocrodinei n3 11,2 1 ammuara, 22,4 g asora
u 44,8 1 Bomopona mpu H.y., U 0O0beMHBIE MOJHM KasKJAOro rasa B Hel.
Onpenennte abCONIOTHYIO IJIOTHOCTHL JAHHOW CMeCH UM ee IJIOTHOCTBH IIO
BO3IYXY.

Orer. 40,51; 14,3, 28,6 u 57,1%; 0,52 r/mx; 0,40.

3. Cwmemanu 3 a1 azora (Ng) u 7 a1 oxkcuga yruepona(IV) (COgz). Ompenenute
OTHOCUTEJbHYIO MJIOTHOCTHL I'a30BOM CMECH II0 BOJOPOIY.

OrBer. 19,6.

4. PaccuuraiiTe MOJAPHYI0O U obbemMHy0 moau MmeraHa (CHy4) m Bomopoma
(Hz2) B ux cmecu, ecau MaccoBas O0Js MeTaHa B cmecu pasHa 80%.
OrBer. 33,3% u 66,7%.

5. Kaxue oobembl atama (CoHg) m Bomoposa HeOOXOAWMBI IJIsT IIPUTOTOBJIE-
Hus 20 1 (H.y.) ra3oBOM cMeCH C ILJIOTHOCTBIO IO BO3AyXy, pasuoit 0,57
Orger. 8,931 u 11,07 1.

6. Cmech aszora ¢ Kumcaopomom obowbemoMm 31,36 1 (H. y.) mMeeT MIJIOTHOCTBH

1,3775 r/n. Onpexgenure mMaccy cMecHu, O0ObeMHBIE MOJN Tra3oB W IIJIOT-
HOCTb CMeCU IO aproHy.
Orser. 43,2r1; 28,567% u 71,43%; 0,7714.



1.4. TasoBble cmecu 17

10.

11.

IInoTHOCTE ra30BOII CMeCH, COCTOSAINE M3 aMMUaKa M KHCJI0POoLa, paBHA
1,116 v/ (H.y.). Onpenenure cocTaB cMecu B O0Ob€MHBIX W MAaCCOBBIX
IOJIAX.

Orser. 47% u 53%, 31,7% u 68,3% COOTBETCTBEHHO.

OmnpenesnnTe CPeIHIO MOJIIPHYIO Maccy W 00beMHbIE JOJU I'a30B B CMe-
CHU, COCTOAIIEeH M3 MeTaHa UM dTaHAa, €CJIM MAcCCOBas OOJIA BOMOPOJa Kak
sJeMeHTa B Hell pasHa 22%.

Orer. 22,2 r/monab; 55,56% u 44,44%.

CMmechr MeTaHa u TIpomaHa Maccoi 1,5T mpu H.y. 3aHUMaeT o0bHeM
1,12 1. OmpegeanTe cocTaB 5TOH cMeCHM B OOBEMHBIX HOJAX M O0BEM
BO3JyXa, HEOOXOAUWMBIN IJis CYKUTaHUS 9STON cMecu, ecjau oO0beMHasd
IOJIA KHUCJIOpoAa B Bosayxe pasHa 21%.

OrBer. @(CHy4) = ¢(CsHg) = 50%; 18,67 .

Cvmech MeTaHa U mOpomaHa Maccoir 1,5 mpu H.y. 3aHUMaeT 00BEM
1,12 . OupenennTe COCTAaB 3TOM CMeCH B O0OBEMHBIX H0JAX. Kakoil 00b-
eM BO3Ayxa IOoTpedyeTcs OJid CXKUTaHUSA CMeCU, eCau o0beMHas oJId
KucJjopona B Bosayxe cocraBiaser 21%7?

OrBer. @(CHy4) = ¢(CsHg) = 50%; 18,67 .

Cocyn TPUIKABI IIOOUEPEeNHO B3aIOJHSAU TpeMs pPasIuYHBIMU TrasaMu
u usMepsaam Maccy rasoB (832, 942 m 858 r coorBercTBeHHO). IlioT-
HOCTH BTOPOTO Tasa MO TpeTbeMy paBHa 2,45, a ILJIOTHOCTH TPETHLETO
rasa 1mo Bojoponay paBHa 14,5. PaccuuraiiTe MOJAPHYIO MaccCy IIepPBOTO
rasa.

OrBer. 16 r/mMoOJb.
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