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B.H. AOPOHbBKHWH,
A.l. BEPEXXHAS,
B.A. DEBPAJIEBA

B.H. AOPOHbBKHWH, A.l. BEPEXXHAS,
B.A. DEBPAJIEBA

CTYNEHU K BNP u O

XHUMHUSA

TEMATUYECKHUH
TPEHHUHT

BIlP

XUMuUs

1 TPEHHUPOBOMYHbIX
BAPHMAHTOB

* 110 3AAHMA B ®OPMATE BNP U O

* 40 PASOBPAHHbIX NPUMEPOB
BbiMOJIHEHWSA 3ANAHUA
* TEOPUA U OTBETHI KO BCEM 3AJAHMAM

OTBETHI U KPUTEPUWN OLIEHUBAHMUSA
NOAPOBHLIE KOMMEHTAPHMN
K PELLEHMIO OQHOTO BAPHMAHTA

114

i W3OATENBCTBO

ﬂnErMOH



B. H. Bopokbkun, A. I'. Bepexuan, B. A. ®espanesa

ElMd

XUMUA

OBLLASA XUMUA

TPEHMPOBOYHAS TETPAAD

» 300 TPEHHPOBOYHBIX 3AAAHMMA MO BCEM TEMAM
P NOWAroOBbIE PELWUEHUA C KOMMEHTAPUAMM

» NAAHbI PELWUEHMA PACYETHBIX 3AAAY

|IT]]
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EF3 U0

XUMUA

CBOPHUK
PACYETHbIX 3AAAY

» BCE THNbI 3ANAY EF3 M O3
» 300 PACHETHBIX 3AZ1AM C OTBETAMM

» METO[IMKA PELUEHMA PACHETHBIX 3AZ1AY N0 XMMHK
3ARA4

B. H. foponbkuH, A. . Bepexnas,
T. B. Caxxnesa, B. A. ®espanesa

ElMd

XUMUA

BOABLLOM CMPABOYHUK
AAfl MTOATOTOBKM R Eld

Y v ww

OBLUASA XUMUS
HEOPTFAHMYECKAS XMMUA
OPFAHMYECKAS XUMUSA
YNPAXHEHHWA U OTBETbI
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ITox penakumeit B.H. /loponbkuna

XUMMUS

KAPMAHHBI

CITPABOYHUK

9-11

KJIACChbI

I/ISHATE]'I bCTBO

4 IEFMOH

JIETHOH

oo



Cuncrtema oueHMBaHNA BbINOJSIHEHUA BCen paboThl
MakcumanbHbIn 6ann 3a BbinorHeHWe paboTbl — 36 6annos.
[TepBuYHbIE Bannbl: 0-9 10-18 19-27 28-36
OueHka: 2 3 4 5
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Bonpoc 1-1. I'IepBOHaqaanble XUMUYeCKMe NoHATUA. Terna n BewlecTsa. YncTtole BeEWECTBA N CMECH.

@ [TpeameToM H3YHMEHHA XHMHH ABIAKOTCA BELISCTEA.
1.1. BHHMATENEHO PACCMOTPHTE NPENIOKEHHBIE PHCYHKH, YKAXHTE HOMEDP PHCYHKA, HA KOTOPOM

H300pamkeH 0DBEKT, COAEPKAIIHH HHIHBHIYAIEHOE XHMHYECKOE BEIIECTBRO.

oo IY

MOJI0KO

TARTRRAALTE M R REEDE

\RHR

;‘

et p 92090-2003
Puc. 1 Puc. 2

=

"""""""" | VHOMBHIyAIBEHOE XHMHYECKOE BEIECTBO
COAEPKHTCA B 00BEKTE, H300paXXEHHOM HA PHCYHKE:

1.2. Kakme BemecTea coAeparci B O0BEKTAX, H300pPaMEHHBIX HA OCTAIBHBIX PHCYHKaX!

[Ipueegure no OJHOMY npumepy.
JIns KaAIoro BEIECTEBA YKAKHTE €0 XHMHYECKOE HAa3BaHHe U opmMyy.

— E Puc. 1 (Ha3BaHHE) (hopmyna).

Puc. 2: (HasBaHHE) (popmyna).

................ - (aspane) oy @ —
@HEFMOH




Bonpoc 1-1. I'IepBOHaqaanble XUMUYeCKMe NoHATUA. Terna n BewlecTsa. YncTtole BeEWECTBA N CMECH.

AHanu3 u peweHue
ba3oevble 3HaAHUA

ATOMbI
OZIMHAKOBbIE

}

BewecTtBo
NpPoOCTOoE,
«ynucroe»

ATOoMbl

BelwecTBa

BewecTtBo
C/I0XKHOe,
«4yncrtoer

O,, N, Fe, ...

H,0, NaCl, caxap

ATOMbI

pPa3/1NyHbIE

OgHopoAaHble

PACcTBOpP caxapa
B BOZE, YNCTbIN
BO34YX

/&

Cmecb

BELLLecTB

HeogHopoaHble

peyHas BoAa, TYMaH,
[bIM
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Bonpoc 1. I'IepBOHaqaanble XUMUYeCKMe NoHATUA. Terna m BewlecTsa. YncTtole BeWECTBA N CMECH.

AHanu3 u peweHue
basoabie 3HAHUA ATOM bl
\ 4
BewecTBa
MpeameTbl (Tena)
dusuvyecKue ceolicmesa AepecamHoe cocmosHue
dopma, pazmepsbl, Macca, TBépaoe
NJ1IOTHOCTD, KugKoe
PACTBOPUMOCTb, BKYC, [a3006pa3Hoe (ras, nap)
3/1eKTPONPOBOAHOCTb,
TEeN0NPOBOAHOCTb, ...

‘{‘;i . U3NATENBLCTBO
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Bonpoc 1-1. I'IepBOHaqaanble XUMUYeCKMe NoHATUA. Terna n BewlecTsa. YncTtole BeEWECTBA N CMECH.

AHanu3 u peweHue

basoebie 3HAHUA
Ha3BaHWA BewecTs

[pocTbie CnoxHble
[To Ha3BaHUIO 1-M Ha3bIBAIOT HemeTann + Bogopopa,
I/IEMEHTA OTpULATEeNbHYIO YacCTb

bopmynbl, NH; — ammmak
Fe —»keneso, N, - asoT o CH, — meTaH

2-U - NONOXNUTE/IbHYIO H,0 - Boaa

HCl — o
NaCl — xnopug HaTpua, X/IOPLIBOAOPOA

Fe(OH), — ruapokcug, H,S - cepOBogOpPOL
xenesa(ll),
NaNO, — HuTpaT HaTpumA

Ha3BaHWsA KUCAOT, KUCNOTHbBIX OCTAaTKOB M aHUOHOB — BbIYYUTbI! | L usnarenccreo
’ +/NEFMOH




Bonpoc 1-1. I'IepBOHaqaanble XUMUYeCKMe NoHATUA. Terna n BewlecTsa. YncTtole BeEWECTBA N CMECH.

AHanu3 u peweHue

basoebie 3HaHUA
[1n1aH BbINO/IHEHWUA 3a4aHUA

1) OxapaKkTepn30BaThb BCE BeLeCTBa, KOTOPble M300paXKeHbl Ha PUCYHKaX;

2) coctaBuTb GOPMYNbI BCEX BELWECTB, KOTOPbIE M306paXKeHbl Ha PUCYHKAX;

3) ncnonb3yaA 3HaHKUA, NOSIYYEHHbIE HA YPOKaX (XMMuMs, OKpyrKatowmm mup, buonorus,
dun3mnKa, reorpadus, ...) B LLKONE, AU ONUPAACL HA CBOM *KU3HEHHbIN OMbIT, NOHATb, B
KaKuX cay4danx pevb Maet 06 nHaAnBMAyanbHbIX (UUCTbIX) BEWECTBAX, MPOCTbIX UM
CNOKHbIX, N B KAKMX — O CMECAX BELLECTB.

4) opopmMmUTb OTBET

‘{‘;i . U3NATENBLCTBO

Y/ NEFMOH



Bonpoc 1-1. FlepBOHaqaanble XUMUYeCKMe NoHATUA. Terna n BewlecTsa. YncTtole BeEWECTBA N CMECH.

NMpegmeTom U3yvyeHUAa XMMUN ABNAKOTCA BelecTsa.
1.1. BHMmaTenbHO paccmoTpuTe NpeanoXKeHHble PUCYHKU. YKaXKUTe HOMep PUCYHKA, HA KOTOPOM
n3obparkeH o6beKT, coaeprKalnii NHAMBUAYaA/IbHOE XMMUYECKOE BELLECTBO.

s 1V

rOCT P 52090-2003 ¥ »

Puc. | Puc. 2

NHamMBMAYyanbHOE XMMUYECKOE BELLECTBO
CcoAepKUTCA B 06beKTe, M306parKEHHOM Ha PUCYHKE:

1) MonoKo — Xunakaa cmecb BoAbl U MOJIOYHOTO XMpa, He UHANBUAYAIbHOE BELLECTBO.
2) Bo3ayx — rasoobpasHan cmecb KUCN0pPOoAa, a30Ta, NapoB BOAbl M HEKOTOPbLIX APYrnX
BELWECTB, HEe MHAMBUAYA/IbHOE BELECTBO

3) Conb noBapeHHasn, Xxiopua, HaTpuUsa — C/I0XKHOE BELLECTBO, MHANUBMAYA/IbHOE, YNCTOE.
OtBeT 1.1. — pucyHoK 3. (1 6ann)

’(‘ W3OATENBLCTBO
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Bonpoc 1-1. nepBOHa‘-Iaﬂbele XUMUYeCKMe NoHATUA. Terna n BewlecTsa. YncTtole BeEWECTBA N CMECH.

rOCT P 52080-209

Puc. 1 Puc. 2

1.2. Kakue BelLecTBa CoAepKaTcsa B 00 beKTax, M306parKEHHbIX HA OCTa/IbHbIX PUCYHKaX?
Npneseaute no OAHOMY npumepy.
N5 KaXXa0ro BewWwecTBa yKaXnTte ero XMuMmyeckoe Ha3BaHue n popmyny.

Puc. 1: Boaa (HasBaHue) H,O (popmyna)

Puc. 2: Kucnopogz, (Ha3BaHue) Q_z (bopmyna)
asor (Ha3BaHwue) N; (bopmyna)

Puc. 3: xao0pua HaTpumsa (Ha3BaHue) NaCl (popmyna)

OTtBeT 1.2. — KaxKaaa npaBuabHaA napa (HasBaHue + popmyna) — 1 6ann.

{ W USOATENBLCTBO

MnErMOH



Bonpoc 1-2. FlepBOHaqaanble XUMUYeCKMe NoHATUA. Terna n BewlecTsa. YncTtole BeEWECTBA N CMECH.

@ HIJE‘,ILMETEIM H3VUYeHHA XHMHH ABJIAKNTCH BeIIleCTEA.

1.1. BauMmaTe/IbHO pacCMOTPHUTE IIpeaioKeHHbIe DUCYHKH. ¥ KarKuTe

HOMEep PHCYVHKA, HA KOTOPOM HM300pakeH 00beKT, cojepKaliui
IIPOCTOE BellecTBO.

e —— J
| CrpaTocPepa
XNOPYU] nECOK " 30HOBbI Crg
AMMOHMS CTPONTENLHBIA =
Tponocdepa
Pue. 1 Puc. 2 Puc. 3

______

IIpocToe BemiecTBO
______ COJIeP:KUTCA B 00'beKTe, H300paKeHHOM Ha PUCYHKE:

:-»v,
f(‘;f\ < U3OATENLCTBO

4/ NETMOH
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Bonpoc 1-2. I'IepBOHaqaanble XUMUYeCKMe NoHATUA. Terna n BewlecTsa. YncTtole BeEWECTBA N CMECH.

NMpegmeTom U3yvyeHUAa XMMUN ABNAKOTCA BelecTsa.
1.1. BHMmaTenbHO paccmoTpuTe NpeanoXKeHHble PUCYHKU. YKaXKUTe HOMep PUCYHKA, HA KOTOPOM
n3o06parkeH 0O6beKT, coaenskallnii NIDOCTOe BellecTBO.

| Ciparochepa

XNOPU NECOK 0BbIlA
OPHA CTPOMTENLHBIA 030H Cﬂg”

AMMOHKA
L/ " tponocdeps
L

Puec. 1 Puc. 2 Pue. 3

MpocToe BewecTBo coaepKuTca B 06beKTe, M306parKEHHOM Ha PUCYHKE:

1) Xnopua ammonus, conb NH,Cl, — cnoxHoe nHansmngyanbHoe (4MCToe) BeLLecTBo.
2) Mecok cTpoutenbHbIN — TBEPAAA CMeCb OKcmaa KpemHua SiO, ¢ npumecamm
HEKOTOPbIX APYrMx BeLwecTs (BoAbl, IMUHbI), HE UHAUBUAYANbHOE BELLECTBO

3) O30H, O,, — npocToe BeLLecTBo, MUHANBUAYANbHOE, YNCTOE.

OtBeT 1.1. — pucyHok 3. (1 6ann)

/( W3OATENLCTBO
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Bonpoc 1-2. I'IepBOHaqaanble XUMUYeCKMe NoHATUA. Terna n BewlecTsa. YncTtole BeEWECTBA N CMECH.

| CTpaTocdep,

XNOPU NECOK e
oPHA CTPOMTENbHBII 039‘:"__ __Cnﬂh

AMMOHKWA P —
L/ ' TpﬂnDCthpa
/""'-_-"‘\

Pue. 1 Puc. 2 Puc. 3

1.2. Kakue BelLecTBa CoAepKaTcsa B 00 beKTax, M306parKEHHbIX HA OCTa/IbHbIX PUCYHKaX?
Npneseaute no OAHOMY npumepy.
N5 KaXXa0ro BewWwecTBa yKaXnTte ero XMuMmyeckoe Ha3BaHue n popmyny.

Puc. 1: xnopna ammonuna  (HassaHune) NH,C (popmyna)
Puc. 2: okena kpemuua(lV) (HassaHue) Si0, (bopmyna)
Puc. 3: 030H (HaseaHue) Oy (bopmyna)

OTtBeT 1.2. — KaxKaaa npaBuabHaA napa (HasBaHue + popmyna) — 1 6ann.

’{‘;1 - U3OATENBCTBO

Y NErMOH



Bonpoc 2-1. [lepBoHayvarnbHble XUMUYeckne NoHATUSA. Pnsnyeckme n Xxummieckne aeneHunst. Xmmmdeckas
peakuma. NprU3HaKn XMMNYECKUX peakLumi.

@ [IpeBpalenne 0iHUX BELIECTB B APYIrHE HA3ZBIBACTCS XUMHYECKOH peakLUei.

2.1. U3 npeacraBlieHHBIX HUKE PUCYHKOB BBIOEPUTE TOT, HA KOTOPOM H300paKeHO NPOTEKAHHE
XUMHUYECKOH PEaKiIUH.

[Iporexkanue XMMHYECKOI peakiuy H300paKEHO HA PHCYHKE:

OObsicHUTE CAeNaHHbII BaMH BBIOOD:

2.2. Ykaxwure oaus JIOBOU npusHak nporekaHus 3T0i XUMHUYECKONH peaKLuu:

f \ U3JATENLCTBO
Y

w4 MMEMMMOH

v
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Bonpoc 2-1. [lepBoHavanbHble XMMUYeckne NoHATUA. Pusnyeckmne n XuMmn4eckne aereHnsa. Xmmmyeckas
peakuma. NprU3HaKn XMMNYECKUX peakLumi.

HJIH

[Ipespamenne oqHUX BELIECTB B APYTHE HA3LIBAETCA XMMHUYECKOH peakLHeH.
2.1. Vkaxure, KAKOH U3 NPUBEAEHHBIX HUMKE MPOLECCOB SBISETCS XMMHYECKOH peakuueii.

1. PacnpocTpanenne apoMaTa LIBETOB B KOMHATE.
2. JIBM>KeHHE MasiTHHKA B MEXAHMUECKHX yacax.
3. O0Opa3zoBaHHE HAKHIH B YaHHMKE MPH KHIAYEHHH BOJONPOBOHOI BO/IbI.

Hanumure HoMep BoIOpaHHOro npotecca:

ObObsicHUTE CAENaHHBIH BaMH BeIOOD:

2.2. Viaxute omun JIIOBOM npusnak nporekanus 3Toi XMMHYECKOI peakinu:

>
f{‘;"\ -~ W3OATENLCTBO

4/ NETMOH
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Bonpoc 2-1. [lepBoHavanbHble XMMUYeckne NoHATUA. Pusnyeckmne n XuMmn4eckne aereHnsa. Xmmmyeckas
peakuma. NprU3HaKn XMMNYECKUX peakLumi.

AHanu3s u peweHue

basosbie 3HaAHUA

BelwecTBa,

npegmeTsl
dusnyeckne ABNEHUA Xmunyeckue ABneHmA

l (XMMMYECKMe peakLmm)
CocTaB MOJIeKY/1 HEe N3MEHAETCA, CoctaB Monekyn nsmeHaercs,
HOBble BellecTBa He 0bpa3yroTca HoBblE BelecTBa 0bpasytoTcs
N3meHAaeTcA B3anMHoOe a) BblAeNneHne Tenna;
PaCMNoNOM¥KEeHNe YacTuL, B 6) BblaeneHve ceeta;
BelecTse, popma 1 pasmepbl, B) BbINaZeHME 0CaAKa;
TemnepaTtypa, MarHUTHbIe r) BblaeneHwe rasa;
. nosiBNeHMe 3anaxa.

CBONUCTBA U ,ﬂlp 'D') ’{‘;L~'-M3nATEanTBO

Y/ NEFMOH



Bonpoc 2-1. [lepBoHavanbHble XMMUYeckne NoHATUA. Pusnyeckmne n XuMmn4eckne aereHnsa. Xmmmyeckas
peakuma. NprU3HaKn XMMNYECKUX peakLumi.

AHanu3s u peweHue

ba3osble 3HaHUA

[1naH BbINOZIHEHNA 3a4aHUA

1) OxapaKTepun3oBaTb BCe ABJ/IEHMSA, KOTOPble N306paXKeHbl Ha PUCYHKAX;

2) NOHATb, B KAKMX C/Iy4aaAX M3MEHWUICA COCTaB MOJIEKYA, T.e. 06pa3oBaMCb HOBbIE
BELLLeCTBa;

3) obopmMUTb OTBET

‘{‘;i . U3NATENBLCTBO

Y/ NEFMOH



Bonpoc 2-1. [lepBoHavanbHble XMMUYeckne NoHATUA. Pusnyeckmne n XuMmn4eckne aereHnsa. Xmmmyeckas
peakuma. NprU3HaKn XMMNYECKUX peakLumi.

AHanu3s u peweHue
basoabie 3HAHUA

2.1. 3 npeacTaB/ieHHbIX HUXKE PUCYHKOB BblbepuTe TOT, Ha KOTOPOM U306parkeHo
NpoTeKaHMe XMMNYECKOW peaKLun.

Puc. 1 Puc. 2 Puc. 3

MpoTeKaHMe XMMUYECKOM peaKkumnm n3obparKeHo Ha PUCYHKE:

Puc. 1: nsobpaxKeéH Npy*KMHHbIN ANHAMOMETP, NOA AENCTBUEM CUNbI TAXKECTU (NOKa3aHa

CTPENKOMN) NPYXKUHA pacTArMBaeTca. M3meHAeTca pa3mep NPYKMHbI, HOBbIX BELWECTB He

obpasyeTcs, ABneHne pusn4ecKkoe.

Puc. 2: n3obpaxkeHo KnuneHme YamHUKa, XnaKaa Boaa (B YaMHMKE) ncnapsetca npm

HarpeBaHMKU N 0bpasyeTcs Nap; NPU oXaaXKAeHUM napa NoABNAOTCS KaI'IEHbKM BOAbI.
ATENbCTBO

(‘f
N3meHAaeTca arperaTHOE COCTOAHME BELLLECTBA, HOBbIX BELWECTB He o6pa3y*@4‘»ﬁ%mo|.|
ABNeHne pusnyeckoe. ¥



Bonpoc 2-1. [lepBoHavanbHble XMMUYeckne NoHATUA. Pusnyeckmne n XuMmn4eckne aereHnsa. Xmmmyeckas
peakuma. NprU3HaKn XMMNYECKUX peakLumi.

AHanu3s u peweHue
basoabie 3HAHUA

2.1. 3 npeacTaB/ieHHbIX HUXKE PUCYHKOB BblbepuTe TOT, Ha KOTOPOM U306parkeHo
NpoTeKaHMe XMMNYECKOW peaKLun.

Puc. 1 Puc. 2 Puc. 3

Puc. 3: nsobparkeHo ropeHue cnnyKku, BblaenaeTcs TensoTa, CBET, NoABAAETCS 3anax,
N3MEHSAETCA LUBEeT BellecTsa, T.e. 06pas3yloTcsa HOBble BelecTBa. fAB/eHMe XMMUYecKoe.

[MlpbomekaHue xumu4yecKol peakyuu uzobpaxceHo Ha pucyHkKe: 3
ObvAacHuUMe coenaHHbIU 8amu 86160p: U3MEHWUCA LIBET BELLLECTBA,
BblAennaacb TeENNOTA, NOABUANCH CBET, 3anax — T.e. OAHOBPEMEHHO
HabN4aN0Cb HECKONIbKO NPU3HAKOB XMMMYECKon peakuuun. (1 6ann)

{‘;\ jﬁ‘, W3OATENBLCTBO
Y/ NNEFUOH
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Bonpoc 2-1. [lepBoHayvarnbHble XUMUYeckne NoHATUSA. Pnsnyeckme n Xxummieckne aeneHunst. Xmmmdeckas
peakuma. NprU3HaKn XMMNYECKUX peakLumi.

AHanu3 u peweHue

ba3osble 3HaHUA
.......... P“cl Puc. 2 Puc. 3

2.2. Ykarcume 00uH o060l rnpu3HaK npomeKaHusa amoul XuMmu4yeckKol peakyuu:
n3MeHeHue uBeTa — obyrnmBaeTca cnuyKka (3anax, ceet, Tennota) (1 6ann)

f(*/'z\% UW3OATENBLCTBO
4/ NETMOH
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Bonpoc 2-1. [lepBoHavanbHble XMMUYeckne NoHATUA. Pusnyeckmne n XuMmn4eckne aereHnsa. Xmmmyeckas
peakuma. NprU3HaKn XMMNYECKUX peakLumi.

Unu

MpeBpalleHme ogHUX BELLECTB B APYrMe Ha3biBAaeTCA XMMUYECKOWN peaKkLumen.

2.1. YKaXkuTe, Kakown 13 NpuBeaEHHbIX HUXKE NPOLECCOB ABNAETCA XMMUYECKOM peakumen.
1. PacnpocTpaHeHne apomaTa LBETOB B KOMHaTe.

2. IBUXKeHME MaATHUKA B MEXaHMYECKUX Yacax.

3. O6pa3oBaHMe HAKMMNKM B YalHUKe NPU KUNSYEeHUM BOAONPOBOAHOM BOAbI.

HannwuTte Homep BbIGBpaHHOrO NpoLecca:

Ob6bACHUTE cAaenaHHbIN BaMu BbiboOp:

1) PacnpocTpaHeHne apomaTa LBETOB 0O6BbACHAETCA NepemeLL,eHUEM MOIEKYN NMaxyyero
BELLLECTBA U pacnpegeneHnem mx B Boayxe. HoBbix BellecTB He 0bpa3syeTca, M3MeHAeTCA
PACCTOAHUE MEXKAY MOJIEKYaMUN BeLLecTB, dusnyeckoe asneHme. OTBET HEBEPHbIW.

2) ABnxKeHne MmasaTHMKa B MeXaHUYeCcKux Yacax. [Mpmn aTom nponcxoamt nUameHeHue
NOJIOXEHME Tena B NPOCTPAHCTBE, HOBbIX BELLECTB He 0bpa3yeTca, GU3NYEeCcKUi npouecc.
OTBET HEBEPHbIN.

3) O6pa3oBaHME HAKUMNKM NPOUCXOAUT B pe3y/ibTaTe Pa3/iIoXKeHUA CoNen, KoTopble
cogepxaTca B Boae, 06pa3ytoTca HOBble BELWECTBa, XMMMYECKoe aBneHune (peakuumsa).
OTBET NpaBUAbHbIWN.

‘{‘;i . U3NATENBLCTBO

Y/ NEFMOH



Bonpoc 2-1. [lepBoHavanbHble XMMUYeckne NoHATUA. Pusnyeckmne n XuMmn4eckne aereHnsa. Xmmmyeckas
peakuma. NprU3HaKn XMMNYECKUX peakLumi.

Un

MpeBpalleHne ogHUX BELWECTB B APYyrne HasbiBaeTCA XMMUYECKOM peakumen.

2.1. YKaxunTe, KaKon 13 NpMBeAEHHbIX HUMKE NPOLECCOB ABMSETCS XMMUYECKOM peaKkLuuen.
1. PacnpocTpaHeHne apomaTa LBETOB B KOMHaTe.

2. [iBUKEHME MaATHUKA B MEXaHMYECKMX Yacax.

3. Obpa3oBaHMe HAKUMK B YaHUKE MPU KUNAYEHUN BOAONPOBOAHON BOAbI.

Hannwwute Homep BbiGpaHHOro npouecca: 3

O6bAcHUTE cAenaHHbii Bamu Bbibop: OBPA30BaHME HAKMMKU MPOUCXOAUT B pe3yabrate
PA3/10XKeHUA CoNen, KoTopble cogepatca B Boage. Obpa3yroTcs HOBble BelwecTsa.
(1 6ann 3a npaBUIbHbIN BbIOOP nNpouecca n ero o6 bACHEHME)

‘{‘;i . U3NATENBLCTBO
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Bonpoc 2-2. [lepBoHavanbHble XMMUYeckne NoHATUA. PrUsnyeckne n XuMmnyeckmne asrneHns. Xmmmyeckas
peakumsa. NprU3HaKkn XMMNYECKUX peakLmi.

IIpespalenue oJHUX BelleCTB B [[PyrHe Ha3bIBaeTCA XUMHUYECKOH
peakIiuei.

2.1. U3 nmpeacraBieHHBIX HUMKe PUCYHKOB BeIOEepHUTE TOT, HA KOTOPOM
M300parKeHo NpoTeKaHue XUMHUYeCKOH peakIiuu.

_d%j a/ﬂ
//
?

Puc. 1

Bapuanum 1 HU&

IIporekanue XUMHUYECKOH peakIuy U300paxKeHo Ha PUCYHKe:

Puc. 3

Ob6bacHUTe caeaHHBIA BaMU BEIDOD:

——————

2.2. ¥Yraxure oqgun JIOBOU npusHak nmpoTeKaHus 3TOM XUMUYECKOM
f{” § USDATENLCTBO

- peaxuu: v/ NEFUOH
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Bonpoc 2-2. [lepBoHavanbHble XMMUYeckne NoHATUA. PrUsnyeckne n XuMmnyeckmne asrneHns. Xmmmyeckas
peakumsa. NprU3HaKkn XMMNYECKUX peakLmi.

2.1. 3 npeacTaBNeHHbIX HUXKE PUCYHKOB BblbepuTe TOT, Ha KOTOPOM U306pPaXKEHO NPOTEKAHUE
XMMUYECKOM peakLuum.

4/ ‘00 00/5/0

4 6 /gt?

Puc. 1

AHanu3s u peweHue

1) Ha puc. 1 nokasaH aoXxab. [Mpn aTom Boga M3 Napoobpa3HOro COCTOAHUA, B KOTOPOM
OHa HaxoAuTCcA B aTMOCHEPHOM BO3AyXe, NEPEXOAUT B XKuakoe coctoaHne. UameHaeTca
arperaTHoe COCTOfIHME BelLecTBa (M3MeHAETCA pacCTOTHME MEXAY MOJIeKYynaMn BoAbl).
Asnenne pusnyeckoe. OTBET HEBEPHbLIN.

2) Ha puc. 2 noKa3aHo BbinapmMBaHWe BOAbl U3 pacTBOpPa Conun. To ecTb npoucxognT
N3MeHeHne CoCToAHMA BoAbl (M3 XKNOKOro nepexoauT B nap) U conm (U3 pacteopa
BblAENAIOTCA KPUCTaNNbl conun). HoBbIX BelecTB He obpasyeTca. ABneHne pusnyecKkoe.
OTBET HEBEPHbIN.

‘{‘;i . U3NATENBLCTBO

Y NEFMOH



Bonpoc 2-2. [lepBoHavanbHble XMMUYeckne NoHATUA. PrUsnyeckne n XuMmnyeckmne asrneHns. Xmmmyeckas
peakumsa. NprU3HaKkn XMMNYECKUX peakLmi.

2.1. 3 npeacTaBNeHHbIX HUXKE PUCYHKOB BblbepuTe TOT, Ha KOTOPOM U306pPaXKEHO NPOTEKAHUE
XMMUYECKOM peakLuum.

) 504/

4 6 /gt?

Puc. 1

AHanu3s u peweHue

3) Ha puc. 3 noKasaH ropAawmm ras. M3 aTomoBs, BXOAUBLUNX B COCTaB MOIEKY/ ra3a
N MOJIEKYN Kncnopoaa, obpasytoTcsa ABa HOBbIX BelecTBa — YI/IEKUCAbIN a3, An OKCUZ,
yrnepoga(lV) CO,, n soga H,O. B 3Toi peakummn BblaenAaloTca TeNJ0Ta U CBeT.

MpomekaHue Xumu4eckoll peakyuu u3obpaxeHo Ha pucyHKe: 3

ObvsAcHUMe coenaHHbIl samu 8bibop: MPU TOPEHUN BblAENAKOTCA Ten/oTa U

cBeT, 0bpa3ytoTcA BoAa U YINEKUC/bIN ras.

2.2. Ykancume o0uH JTIOEOM npu3HaK npomeKaHuA amoll XuMu4ecKoll peaxkyuu:

BblaenAtTca TennoTa U CBeT. (L ; wsnarenecrao
A v/ ErMOH

(1 6ann 3a oba sonpoca) !



Bonpoc 2-2. [lepBoHavanbHble XMMUYeckne NoHATUA. PrUsnyeckne n XuMmnyeckmne asrneHns. Xmmmyeckas
peakumsa. NprU3HaKkn XMMNYECKUX peakLmi.

UIn

[peBpalleHmne ogHMX BEWECTB B APYyrMe Ha3blBaeTCA XMMUYECKON peaKkLmnen.

2.1. YKaxKnTe, Kakon U3 nNpmBeaEHHbIX HUKe MPOLLECCOB ABAAETCA XMMUYECKOM peaKkLuen.
1. PacnpocTpaHeHue aAbiMa B KOMHaTe.

2. [1BnkeHne nuodra.

3. Obpa3oBaHKe ocagKa Npu NPONYyCKaHUN YINEKMUCAOro ra3a Yyepes N3BECTKOBYHO BOAY.

AHanus u peweHue

1) lbIMOM Ha3bIBaeTCA CUCTEMA, B KOTOPOM OYEHb MENIKUE TBEPAbIE YaCTULLbl
pacnpeaeneHbl mexay MoJieKyanamm rasa. PacnpoctpaHeHue gbima ob6bAcCHAETCA
nepemeLleHNeM 4YacTuL, BELECTBa OAHOBPEMEHHO C MONIEKY/laMM ra3a. HoBbIx BewecTs
npu 3Tom He 0bpasyeTca, USMEHAETCA B3aMMHOE PACcnoNoKeHUe Yyactul,. ABneHue
dunsnyeckoe. OTBET HEBEPHDIN

2) MNpn aBuKeHnn NMPTa U3IMEHAETCA ero NOSI0XKEHME B NPOCTPAHCTBE, HOBbIX BELLLECTB
npu aTom He obpasyetca. ABneHne pusmnyeckoe. OTBET HEBEPHbIN

‘{‘;i . U3NATENBLCTBO

Y/ NEFMOH



Bonpoc 2-2. [lepBoHavanbHble XMMUYeckne NoHATUA. PrUsnyeckne n XuMmnyeckmne asrneHns. Xmmmyeckas
peakumsa. NprU3HaKkn XMMNYECKUX peakLmi.

UIn

MpeBpalLeHne ogHUX BELLLECTB B ApyrMe Ha3biBAaeTCA XMMUYECKOM peakumen.

2.1. YKaXK1Te, Kakon U3 NPpUBEAEHHbIX HUMKE NPOLLECCOB ABNAETCA XMMMYECKON peakumen.
1. PacnpocTpaHeHue abiMa B KOMHaTe.

2. lBuxKeHne nudrta.

3. ObpasoBaHKMe 0CaZKa NPU NPOMNYCKaHUM YIJIEKMUC/IONO rasa Yepes N3BEeCTKOBYHO BOAY.

AHanus u peweHue

3) U3BecTKoBaA BOAa — HACbILLEHHbIN MPO3payYHblA PacTBOP rMAPOKCUAA KanbLUA
Ca(OH), B Boae. Yrnekucnbin ras, nam okeng yrnepoga(lV), CO, — KMCNOTHbIN oKkena,. Mpu
B3aMMOAENCTBUU LWENOYM (pacTBOP rMAPOKCUAA KanbLUMA) C YINEeKUCAbIM ra3om byaeT
06pa30BbIBaTLCA HOBOE BELLECTBO — HEPACTBOPUMbIN B BoAe KapboHaT Kanbuma CaCo,,
MMEIOLLLMIM Benbi UBeT. ABNEeHne XMMmundyeckoe.

Hanuwume Homep 8bi6paHH020 ripoyecca: 3.

ObvsicHUMe coenaHHbIl samu 8bibop: Tpn B3anmoaencTesmnm Wwenoum (pactesop
rMApoKcuaa Kanbumsa) c yrnekmcabim rasom 6yaet o6pa3oBbiBaTbCA HOBOE BELECTBO —
HepacTBOpMMbIN B BoAe KapboHaT Kanbuua CaCO,, umerowmnit 6enviin useT. iBneHue
XUMUYECKoe.

2.2. Ykaucume o0uH JTOEOM npu3HaK npomeKaHusa amoil XuMu4ecKoli peaéwﬁ‘é‘ﬁ‘}fgﬁ

obpa3oBaHMe ocaaKa.



Bonpoc 3-1. ATOMbI U MOJIEKYJIbI. XUMUYECKNE SfTIEMEHTbI. 3HAKN XUMUNYECKNX SNTEMEHTOB.

OTHocuTenbHaa atoMHas macca. [pocTble U CnoXHble BellecTBa. ATOMHO-MOSEKYIISIPHOE Y4eHMe.
Xumunyeckasa goopmyna. MonsipHas macca. 3akoH ABoraapo.

@ B Tabnuue npuBe/ieHbl HA3BAHUA U XMMHUYecKHe (OPMYIIbl HEKOTOPBIX a3000pa3HbIX BELLECTB.

;:EI Ha3zsanmue Beuiecrsa Qopmyna Mmmll_::::ll :mcca,
] Kucnopon 02

2 Meran CHs

3 CepHucTslii ras SO:

3.1. HGIIGIIBS}'H NpeI0KCHHBIC BaM CIPAaBOYHBIC MATCPHAlIbl, BbIYMHC/IHTC MOJIAPHBIC MACChI
Ka 00 H3 I'd30B H 3allHIIHTE NOJIYUYCHHBIC JaHHBIC B 'l'E:lﬁJIHLI,}'.

3.2. Kakum w3 npusei€HHbIX B Tabiule ra3oB clelyeT HANOIHHThL IHAPHK € MPAKTHYECKH
HeBecoMOil 000104K0i, yToObl OH OKa3aics Jerde Bo3AyXa u cmor einerers? (Cpenuss MonspHas
Macca Bo3ayxa pasHa 29 r/Moib.). YKamkHUTEe HOMEP BELLECTBa.

Oteer:

ObbsicHuTe CBOI BLIOOP:

>
(‘;’» -~ U3AATENBLCTBO

v NIEFMOH
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Bonpoc 3-1. ATOMbI 1 MOSIEKYIbl. XMMUYECKNE ArIEMEHTbI. 3HAKN XUMUYECKMNX 3IIEMEHTOB.
OTHocuTenbHaa atoMHas macca. [pocTble U CnoXHble BellecTBa. ATOMHO-MOSEKYIISIPHOE Y4eHMe.
Xumunyeckasa goopmyna. MonsipHas macca. 3akoH ABoraapo.

AHanu3s u peweHue

H SO -« KauecTBeHHEIN cocTaB (COCTOUT U3 aTOMOB 3jieMeHTOB H, S, O)
2 4 < KonnuecTBeHnnblii coctas (2 atoma H, 1 atom S, 4 atoma O)

1) MonapHaa macca M — 310 macca 1 monb BelwecTsa.
MycTb TpebyeTca Bbluncants M(H,SO,).

a) B Mepuoanyeckomn cucteme xmummnyeckmx anemeHtos [1.M.Mengeneesa
HaXoAUM:

A(H)=1,A(S)=32,A(0)=16

6) M(H,SO,) =(1-:2 + 32-1 + 16-4) =98 r/monb
2) B3netetb MOTyT WWAPUKKU, MONSIPHAA Macca ra3a B KOTOPbIX MEeHbLUEe, YeM
MoNApHaA macca Bo3ayxa 29 r/monb: M(ras) < M(so3ayx)

‘{‘;i . U3NATENBLCTBO

Y/ NEFMOH



Bonpoc 3-1. ATOMbI 1 MOSIEKYIbl. XMMUYECKNE ArIEMEHTbI. 3HAKN XUMUYECKMNX 3IIEMEHTOB.
OTHocuTenbHaa atoMHas macca. [pocTble U CnoXHble BellecTBa. ATOMHO-MOSEKYIISIPHOE Y4eHMe.
Xumunyeckasa goopmyna. MonsipHas macca. 3akoH ABoraapo.

AHanu3s u peweHue

Ne n/n Ha3BaHue Bewectsa |Popmyna MonapHaAa macca,
r/monb
1 Kucnhopogs, O,
2 MeTtaH CH,
3 CepHUCTbIN a3 SO,
3agaHue 3.1.

1) MonapHaa macca kucnopoga O,:
M(O,) = (16-2) =32 r/monb

2) MonapHaa macca meTtaHa CH,:
M(CH,) = (12-1 + 1-4) = 16 r/monb

3) MonapHasa macca cepHucrtoro rasa SO,:
M(SO,) = (32 + 16-2) = 64 r/monb

‘{‘;i - U3NATENBLCTBO

Y NEFMOH




Bonpoc 3-1. ATOMbI 1 MOSIEKYIbl. XMMUYECKNE ArIEMEHTbI. 3HAKN XUMUYECKMNX 3IIEMEHTOB.
OTHocuTenbHaa atoMHas macca. [pocTble U CnoXHble BellecTBa. ATOMHO-MOSEKYIISIPHOE Y4eHMe.
Xumunyeckasa goopmyna. MonsipHas macca. 3akoH ABoraapo.

AHanu3s u peweHue

Ne n/n Ha3BaHue Bewectsa |Popmyna MonapHaAa macca,
r/monb
1 Kucnhopogs, O, 32
2 MeTtaH CH, 16
3 CepHUCTbIN a3 SO, 64
3agaHue 3.1.

1) MonapHaa macca kucnopoga O,:
M(O,) = (16-2) =32 r/monb

2) MonapHaa macca meTtaHa CH,:
M(CH,) = (12-1 + 1-4) = 16 r/monb

3) MonapHasa macca cepHucrtoro rasa SO,:
M(SO,) = (32 + 16-2) = 64 r/monb

3a Kaxkayto NpaBuUIbHO BbIYMCIEHHYIO MOASAPHYIO maccy — 1 6ann.

‘{‘;i - U3NATENBLCTBO

Y NEFMOH




Bonpoc 3-1. ATOMbI U MOJIEKYJIbI. XUMUYECKNE SfTIEMEHTbI. 3HAKN XUMUNYECKNX SNTEMEHTOB.

OTHocuTenbHaa atoMHas macca. [pocTble U CnoXHble BellecTBa. ATOMHO-MOSEKYIISIPHOE Y4eHMe.
Xumunyeckasa goopmyna. MonsipHas macca. 3akoH ABoraapo.

AHanu3s u peweHue

Ne n/n Ha3BaHue Bewectsa |Popmyna MonapHaAa macca,
r/monb

1 Kucnhopogs, O, 32

2 MeTtaH CH, 16

3 CepHUCTbIN a3 SO, 64

3.2. Kaknm u3 npusBeaéHHbIX B Tabaunue razos caeayet HaNOMIHUTL WAPUK C NPAKTUYECKU
HeBecomon 060104KoM, YTOObI OH OKa3anca sierye Bo3ayxa u cmor B3neTtetb? (CpeaHan
MOJIAPHAA Macca Bo3ayxa paBHa 29 r/monb.). YKaxkute Homep BellecTBa.

Omesem: 2.

ObvAacHume ceoli 8b160p: B3neteTb CMOXKET LWapPUK, 3aN0/IHEHHbIM METAHOM, MOTOMY YTO
MONIAPHAA Macca MeTaHa MeHbLUe, YeM MONAPHaA macca so3gyxa: M(CH,) < M(so3ayx).
3a npaBunbHbIN BbIOOP — 1 6ann, 3a ob6bACHEHME — 1 Bann.

‘{‘;i . U3NATENBLCTBO

Y NEFMOH



Bonpoc 3-2. ATOMbI 1 MOSIEKYIbl. XMMUYECKNE ArIEMEHTbI. 3HAKN XUMUYECKMNX 3I1EMEHTOB.
OTHocuTenbHaa atoMHas macca. [pocTble U CnoXHble BellecTBa. ATOMHO-MOSEKYIISIPHOE Y4eHMe.
Xumunyeckasa goopmyna. MonsipHas macca. 3akoH ABoraapo.

AHanu3s u peweHue

Ne n/n Ha3BaHue Bewectsa |Popmyna MonapHaAa macca,
r/monb
1 AueTtnneH C,H, 26
2 CepoBoaopop, H,S 34
3 Xnop Cl, 71
3agaHue 3.1.

1) MonapHaa macca auetuneHa C,H,:
M(C,H,) = (12:2 + 1:2) = 26 r/monb

2) MonapHasa macca ceposogopoaa H,S:
M(H,S) = (1-2 + 32) = 34 r/monb

3) MonapHasa macca xnopa Cl,:
M(Cl,) = (35,5:2) =71 r/monb

3a Kaxkayto NpaBuUIbHO BbIYMCIEHHYIO MOASAPHYIO maccy — 1 6ann.

‘{‘;i - U3NATENBLCTBO

Y NEFMOH




Bonpoc 3-2. ATOMbI 1 MOSIEKYIbl. XMMUYECKNE ArIEMEHTbI. 3HAKN XUMUYECKMNX 3I1EMEHTOB.
OTHocuTenbHaa atoMHas macca. [pocTble U CnoXHble BellecTBa. ATOMHO-MOSEKYIISIPHOE Y4eHMe.
Xumunyeckasa goopmyna. MonsipHas macca. 3akoH ABoraapo.

AHanu3s u peweHue

Ne n/n Ha3BaHue Bewectsa |Popmyna MonapHaAa macca,
r/monb

1 AueTtnneH C,H, 26

2 CepoBoaopop, H,S 34

3 Xnop Cl, 71

3.2. Kaknm u3 npusBeaéHHbIX B Tabaunue razos caeayet HaNOMIHUTL WAPUK C NPAKTUYECKU
HeBecomon 060104KoM, YTOObI OH OKa3anca sierye Bo3ayxa u cmor B3neTtetb? (CpeaHan
MOJIAPHAA Macca Bo3ayxa paBHa 29 r/monb.). YKaxkute Homep BellecTBa.

Omesem: 1.

ObvAacHume ceol 8b160p: aueTuneH nerye Bosgyxa, notomy yto M(C,H,) < M(so3ayx),
NO3TOMY LLUAPUK MOXKET B3NETETD.

3a npaBunbHbIN BbIOOP — 1 6ann, 3a ob6bACHEHME — 1 Bann.

‘{‘;i . U3NATENBLCTBO

Y NEFMOH



Bonpoc 4-1. CocTaB 1 cTpoeHne atomoB. [NMoHAaTMe 06 nsotonax. [Nepmnognyecknit 3aKoH U
[lepuogmnyeckas cmctema xummnyeckux anemeHTtoB .. MeHgeneea. [epuogbl 1 rpynrbl. PU3ndeckni
CMbICI NMOPAAKOBOro Homepa anemMmeHTta. CTpoeHne anekTPoHHbIX 000104eK aTOMOB NeEPBbLIX ABaauaTu
XumMmmnyeckux anemeHToB lepuogmnyeckonm cuctemol .. MeHgeneesa. Xumnyeckas popmyna.
BaneHTHOCTb XxMmMniecknx anemeHToB. [NoHaTre 00 okcuaax.

Jauel aBa xumuueckux 3nemeHta A u B. Misectno, uyro B atome 3nemeHTa A COAEpPHKHTCH
12 nporoHos, a B arome 3neMenta B — 16 anexkrpoHos.

4.1. Ucnonesysa [lepuoanueckyro cucremy xumudeckux snemenTor .M. Menneneera, onpenenure
XUMHYECKHE 1eMeHTEl A 1 B.

4.2. VYkaxure HOMEp nepuoaa M Homep rpymnel B Ilepuoanueckol cHCTEME XHMHYECKHX
snemenTos .M. Menaeneesa, B KOTOPBIX paCcNoOIOKEH KAk /bl J1EMEHT.

4.3. 1f‘!‘rl'.‘i'l'i:'lH11_'iBIrJI'1'E‘,, META/LIOM HIIH HEMETA/LIIOM ABIHKOTCH MNPOCTLIE BEIIECTBA, USPHSUBHHHHE ITHMH
XHMHYECKHMH JIEMEHTAMHM.

4.4. CocraBbre (hOpMYIIbl BLICHIHX OKCH/I0B, KOTOpble 00pa3yoT aneMeHTsl A 1 B.

Orsersl 3anumute B Tabiuiy:

Hazsanue Homep Merann dopmyna
JNEeMeHT XHMHUYECKOr0 HITH BBICILIETO
JIEMEHTA nepuoja IPYNIILL HEMETAILL OKCHJIA
A
B

>
f{‘;’» -~ U3AATENBLCTBO

Y/ NEFMOH
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Bonpoc 4-1. CocTaB 1 cTpoeHne atomoB. [NMoHAaTMe 06 nsotonax. [Nepmnognyecknit 3aKoH U
[lepuogmnyeckas cmctema xummnyeckux anemeHTtoB .. MeHgeneea. [epuogbl 1 rpynrbl. PU3ndeckni
CMbICI NMOPAAKOBOro Homepa anemMmeHTta. CTpoeHne anekTPoHHbIX 000104eK aTOMOB NeEPBbLIX ABaauaTu
XumMmmnyeckux anemeHToB lepuogmnyeckonm cuctemol .. MeHgeneesa. Xumnyeckas popmyna.
BaneHTHOCTb XxMmMniecknx anemeHToB. [NoHaTre 00 okcuaax.

3a0aHue 4.1.

ATOM COCTOMUT U3 AApPa U INEKTPOHHOM 060/104KKN. B Aaape HaxoasaTca NPOTOHbI (p),
nmeroT 3apaa +1, n HEMTPOHbI (), He metoLLMe 3apsaaa. ITO TAXKENbIE YACTULbI, UX
Mmacca NnpnbansutenbHo paBHa 1 (Macca atToma Bogopoaa). SNEeKTPOHbI (€) — nérkme
yacTuubl, X macca B 1840 pa3 meHbLUe MaccCbl NPOTOHA, U 3apA4 9N1eKTPOoHa paseH —1.
MopAaaKoBbIN HOMEP — 3TO YMCO, YKa3blBalOLWEE HOMEP, NOA KOTOPbIM HAaXo4MTCA
KaKon-n1nbo sanemeHT B [leprnogmnyeckon cncteme xmummyeckmx anemeHtos 1. W.
MeHaeneesa. [lopaaKoBbIM HOMEP — HATypPaJIbHOE YMC/IO.

[MopAAKOBbIN HOMEP 3N1EMEHTA YNC/IEHHO PAaBEH YMCNY NPOTOHOB B A4PE aTOMa W,

TaK KaK aTOM — HEUTpa/ibHaa YyactTmua, To U 0bLemy Yncny snekTpoHoB. NNOHATHO, YTO
OCHOBHaA Macca aToMa cocpeaoToveHa B ero agpe. Maccosoe 4uncno A paBHO Cymme 4Ymcna
npotoHoB Z n HenTpoHoB N B Aape: A =Z + N. 13oTonamu Ha3bIBaAOTCA Pa3HOBUAHOCTHU
aTOMOB XMMWYECKMX 3/IEMEHTOB, KOTOPbIE MMEIOT OANHAKOBbIN 3apaa agpa (umcno
NMPOTOHOB), HO OT/INYAIOTCA YNCIOM HEMTPOHOB U, CNe0BaTENIbHO, MAaCCOBbIM YMC/IOM.

/( W3OATENLCTBO

‘w NErNoH



Bonpoc 4-1. CocTaB 1 cTpoeHne atomoB. [NMoHAaTMe 06 nsotonax. [Nepmnognyecknit 3aKoH U
[lepuogmnyeckas cmctema xummnyeckux anemeHTtoB .. MeHgeneea. [epuogbl 1 rpynrbl. PU3ndeckni
CMbICI NMOPAAKOBOro Homepa anemMmeHTta. CTpoeHne anekTPoHHbIX 000104eK aTOMOB NeEPBbLIX ABaauaTu
XumMmmnyeckux anemeHToB lepuogmnyeckonm cuctemol .. MeHgeneesa. Xumnyeckas popmyna.
BaneHTHOCTb XxMmMniecknx anemeHToB. [NoHaTre 00 okcuaax.

3adaHue 4.2.

Mepuogbl B Nepmnognyeckom cncteme xmummyeckmnx anemenHtos 1. U. MeHaeneesa
PACNONOMKEHbI TOPU3OHTANbHO (—), rpynnbl — BEPTUKANbLHO (| ).

B Mepuoanyeckomn cucteme 7 nepnoaos — Nepsbln, BTOPOU U TPETUKN — MaJible,
OCTa/ibHble 6bonblwmne, 1 8 rpynn.

3adaHue 4.3.

K meTannam oTHOCATCA BCE 31eMeHTbl MOOOYHbIX NOArPYNMN U 3NEMEHTbI IMaBHbIX
NOArpynn, Pacno/IoXKeHHbIe HMXKe ycaoBHOM nnHMKM 60p (Il rpynna BToporo nepuoaa) —
actat (rnasHasa nogrpynna VIl rpynnbi wectoro nepmnoga). Hemetannol — H, B, C, N,
O, F Si, P, S, Cl, As, Se, Br, Te, | u nHepTHble rasbil.

Yncno sneKTpoHOB BO BHELWWHEM CN0OE aTOMA 3/1IeMEHTa, Haxo4ALWeroca B rMaBHOW
noArpynne, paBHO HOMepY rpynneol.

3a0aHue 4.4.

OKcnaamm Ha3bIBAOT COEAUHEHNA, COCTOALLME N3 ABYX 3/1IEMEHTOB, OAUH U3 KOTOPBbIX

KNCN0POa B CTeneHm okncneHuna —2. ‘/ W3OATENLCTBO
POA *w NErMoH



Bonpoc 4-1. CocTaB 1 cTpoeHne atomoB. [NMoHAaTMe 06 nsotonax. [Nepmnognyecknit 3aKoH U
[lepuogmnyeckas cmctema xummnyeckux anemeHTtoB .. MeHgeneea. [epuogbl 1 rpynrbl. PU3ndeckni
CMbICI NMOPAAKOBOro Homepa anemMmeHTta. CTpoeHne anekTPoHHbIX 000104eK aTOMOB NeEPBbLIX ABaauaTu
XumMmmnyeckux anemeHToB lepuogmnyeckonm cuctemol .. MeHgeneesa. Xumnyeckas popmyna.
BaneHTHOCTb XxMmMniecknx anemeHToB. [NoHaTre 00 okcuaax.

IlaHbl ABa XMMUYeCKMX anemeHTa A n B. 13BeCcTHO, YTO B aTOMe aniemeHTa A
coagepuntca 12 npoToHOB, a B aTOMe 3/iemeHTa B — 16 31eKTpoHOB.

4.1. Ucnonb3ya lNepnognyeckyo cuctemy xXmummveckmnx anemeHTtos ..
MeHpaeneesa, onpegennte xmummyeckme anemeHTbl A u B.

B atome anemeHTa A cogepxuntca 12 npoToHOB, cnefoBaTebHO, ero NopAaKOBbIN
Homep paseH 12 (NopAAKOBbIN HOMEP YNCAEHHO PaBEH YMCNY NPOTOHOB B AAPE),
3nemeHT A — marHum ,Mg.

B atome anemeHTa B cogep>ntca 16 aneKTpoHOB, c/iefoBaTe/IbHO, ero NopPAAKOBbIM
Homep paBeH 16 (obLiee YNCNO 3/1EKTPOHOB B aTOMe PaBHO YNC/Y MPOTOHOB, YNCNO
NPOTOHOB PaBHO NOPAAKOBOMY HOMeEPY 3/71emMeHTa), anemeHT B — cepa S.

3a KaXAbl M3 NPaBUAbHO onpeaenéHHbIX 31emeHTos — no 1 6anny.
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Bonpoc 4-1. CoctaB 1 cTpoeHue atoMoB. [NoHAaTne 06 nsotonax. MNeprognyeckun 3akoH 1 Neprnoandeckas cuctema XMMmM4eCcKux
anemeHToB .. MeHgeneesa. Nepuoabl u rpynnbl. PU3nYecKnin CMbICI NOPALKOBOro Homepa anemMmeHTa. CTpoeHne aNeKTPOHHbIX
obonoyek aToMOB NepBbIX ABagLaTK

XMMUNYeCKnx anemeHToB Nepnoguyeckon cuctemol [1.1. MeHgeneesa. Xumnyeckasa popmyna. BaneHTHOCTb XMMUYECKUX SNIEMEHTOB.
[MoHsaTMe 06 okcmaax.

[aHbl ABa XuMmuveckmnx anemeHta A un B. U3BecTHO, 4TO B aTOMe 3/1emeHTa A
coaepuntca 12 npoToHOB, a B aTOMe 3/iemeHTa B — 16 a31eKTpoHOB.

4.2. YKaXute Homep nepmuoaa n Homep rpynnol B [leprnogmnyeckon cucteme
Xummyeckux anemeHToB [1.1. MeHaeneesa, B KOTOPbIX PACNONOXKEH KaXKAblM 3/IEMEHT.

dnemeHT A (,,Mg) HaxoanTcAa B TpeTbem nepuoge (3-a cTpouKa B MNeproanyeckomn
cucteme xmummyeckux anementoB [.U.Mengeneesa) n Bo Il rpynne rnaBHOM
noarpynne (2-a BEPTUKA/IbHO PACMNO/IOXKEHHAA rPynna 3/1eMeHTOB).

dnemeHT B (,S) HaxoauTca B TpeTbem nepuoge (3-a cTpouka B [eproanyeckomn
cucteme) m VI rpynne rnaBHow nogrpynne (6-1 BepTMKa/IbHO PacnoIoXKeHHana rpynna
3/1IEMEHTOB).

3a KaXaylo 13 NpaBuUIbHO onpeaenéHHyto napy (nepuwopa + rpynna) —no 1 6anny.
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Bonpoc 4-1. CoctaB 1 cTpoeHue atoMoB. [NoHAaTne 06 nsotonax. MNeprognyeckun 3akoH 1 Neprnoandeckas cuctema XMMmM4eCcKux
anemeHToB .. MeHgeneesa. Nepuoabl u rpynnbl. PU3nYecKnin CMbICI NOPALKOBOro Homepa anemMmeHTa. CTpoeHne aNeKTPOHHbIX
obonoyek aToMOB NepBbIX ABagLaTK

XMMUNYeCKnx anemeHToB Nepnoguyeckon cuctemol [1.1. MeHgeneesa. Xumnyeckasa popmyna. BaneHTHOCTb XMMUYECKUX SNIEMEHTOB.
[MoHsaTMe 06 okcmaax.

[aHbl ABa XuMmuveckmnx anemeHta A un B. U3BecTHO, 4TO B aTOMe 3/1emeHTa A
coaepuntca 12 npoToHOB, a B aTOMe 3/iemeHTa B — 16 a31eKTpoHOB.

4.3. YCTaHOBUTE, METANIOM NN HEMETA/IZIOM ABIAKOTCA NPOCTblE BELWECTBA,
O6pa3OBaHHbIe A TUMUN XUMUNYECKUMU INNEMEHTAMMU.

dnemeHT A (,,Mg) pacnonoxeH nesee ycn1o0BHOW AMHUKN BOp-acTaT, cnefoBaTeNibHoO,
MArHMmM OTHOCUTCA K MeTaNaMm.

dnemeHT B (,S) pacnonoxkeH npasee ycnoBHoOM AnHMKM Bop-acTaT, cnefoBaTenbHO,
cepa OTHOCUTCA K HEMEeTasI1aMm.

3a 06a npaBuM/IbHO onpeaenéHHbIX anemeHTa — 1 6anan.
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Bonpoc 4-1. CoctaB 1 cTpoeHue atoMoB. [NoHAaTne 06 nsotonax. MNeprognyeckun 3akoH 1 Neprnoandeckas cuctema XMMmM4eCcKux
anemeHToB .. MeHgeneesa. Nepuoabl u rpynnbl. PU3nYecKnin CMbICI NOPALKOBOro Homepa anemMmeHTa. CTpoeHne aNeKTPOHHbIX
obonoyek aToMOB NepBbIX ABagLaTK

XMMUNYeCKnx anemeHToB Nepnoguyeckon cuctemol [1.1. MeHgeneesa. Xumnyeckasa popmyna. BaneHTHOCTb XMMUYECKUX SNIEMEHTOB.
[MoHsaTMe 06 okcmaax.

[aHbl ABa XuMmuveckmnx anemeHta A un B. U3BecTHO, 4TO B aTOMe 3/1emeHTa A
coaepuntca 12 npoToHOB, a B aTOMe 3/iemeHTa B — 16 a31eKTpoHOB.

4.4, CoctaBbTe GOPMY/ibl BbICLLMX OKCUA0B, KOTOpble 06pa3ytoT asiemeHTbl A 1 B.

Bbiclwana cteneHb okncaeHua anemenTa A (,Mg) pasHa +2 (BbiClas cTeneHb
OKWC/IEHMNA paBHA HOMEpPY rpynnbl), CTENEHb OKMUCEHMA Kncaopoaa -2. Popmyna
BbICLLEro okcmMaa marHma:Mg+20-2.

BbiClian cTeneHb okncneHna snemenTa B (,.S) pasHa +6 (Bbicllana cTeneHb OKMCNEHUA
PaBHa HOMEPY rpynnbl), CTENEHb OKUCAEHUA Kncnopoaa -2. dopmyna BbiCLLEro
oKcuaa cepbl: S0,

3a KaXKAayto NpaBuAbHO 3anncaHHyto dopmyny okcuaa —no 1 6anny.
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Bonpoc 4-1. CoctaB 1 cTpoeHue atoMoB. [NoHAaTne 06 nsotonax. MNeprognyeckun 3akoH 1 Neprnoandeckas cuctema XMMmM4eCcKux
anemeHToB .. MeHgeneesa. Nepuoabl u rpynnbl. PU3nYecKnin CMbICI NOPALKOBOro Homepa anemMmeHTa. CTpoeHne aNeKTPOHHbIX
obonoyek aToMOB NepBbIX ABagLaTK

XMMUNYeCKnx anemeHToB Nepnoguyeckon cuctemol [1.1. MeHgeneesa. Xumnyeckasa popmyna. BaneHTHOCTb XMMUYECKUX SNIEMEHTOB.
[MoHsaTMe 06 okcmaax.

[aHbl ABa XuMmuveckmnx anemeHta A un B. U3BecTHO, 4TO B aTOMe 3/1emeHTa A
coaepuntca 12 npoToHOB, a B aTOMe 3/iemeHTa B — 16 a31eKTpoHOB.

onemeHT |Ha3BaHue Homep MeTann dopmyna
XMMUYECKOro |nepuoaa |rpynnbl nnn BbICLUEro
3/1leMeHTa HemeTann |oKcuaa

A Mg 3 1 MeTann MgO

B S 3 Vi Hemetann |SO,

’{‘;1 - U3OATENBCTBO
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Bonpoc 4-2. CocTtaB 1 cTpoeHne atoMoB. [ToHATMe 06 nsotonax. Nepuogmnyecknin 3akoH n lNepuognyeckas cuctema
xummnyeckmx anemenToB .. MeHgeneesa. Nepuoabl v rpynnbl. PU3MYECKNn CMbIC MOPALKOBOro HomMepa
anemeHTta. CTpoeHmne 3neKTPOHHbIX 000N0YeK aTOMOB NEPBbLIX ABaALATN XUMUYECKUX aneMeHTOB [eprnognyeckomn
cuctembl [1.. MengeneeBa. Xumndeckasn popmyna. BaneHTHOCTb XMMNYeCKnx anemeHToB. [NoHATHe 06 okcmnpaax.

[aHbl ABa XMMUYECKUX a1iemeHTa A u B. U3BecTHO, 4To B aTome aiemeHTa A
coaepXnTca 3 NnpoToHa, a B aTome aniemeHTa B — 17 3n1eKTpOHOB.

4.1. Ucnonb3ya lNepuogmyeckyto cuctemy xummdeckux anemenHtos .U.
MeHaeneeBa, onpeaennte Xxmmmnyeckune snemeHTbl A n B.

B atTome anemeHTa A cogepXutca 3 npoToHa, CneaoBaTes/ibHO, ero NopPAAKOBbIN
Homep paBeH 3 (NOPAAKOBLIA HOMEP YNC/IEHHO PAaBEH YMCNY NPOTOHOB B A4PE),
3N1eMeHT A — INTUK 4Li.

B atome anemeHTa B cogepxutca 17 aneKTpoHOoB, C/ie40BaTe/IbHO, €ro NoPAAKOBbIN
Homep paBeH 17 (obuee Yncno 3NeKTPOHOB B aTOMe PaBHO YMCY NPOTOHOB, YNCAO
NPOTOHOB PaBHO NOPAAKOBOMY HOMeEPY 371emMeHTa), anemeHT B — xnop ,Cl.

3a KaxKAabln N3 NPaBUIbHO onpeaeneHHbIX 31emeHToB — no 1 6anny.
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Bonpoc 4-2. CocTtaB 1 cTpoeHne atoMoB. [ToHATMe 06 nsotonax. Nepuogmnyecknin 3akoH n lNepuognyeckas cuctema
xummnyeckmx anemenToB .. MeHgeneesa. Nepuoabl v rpynnbl. PU3MYECKNn CMbIC MOPALKOBOro HomMepa
anemeHTta. CTpoeHmne 3neKTPOHHbIX 000N0YeK aTOMOB NEPBbLIX ABaALATN XUMUYECKUX aneMeHTOB [eprnognyeckomn
cuctembl [1.. MengeneeBa. Xumndeckasn popmyna. BaneHTHOCTb XMMNYeCKnx anemeHToB. [NoHATHe 06 okcmnpaax.

[aHbl ABa XMMUYECKUX a1iemeHTa A u B. U3BecTHO, 4To B aTome aiemeHTa A
coaepXnTca 3 NnpoToHa, a B aTome aniemeHTa B — 17 3n1eKTpOHOB.

4.2. YKaXXute Homep nepuoaa u Homep rpynnol B llepnogmnyeckom cmcteme XmuMmn4eckmx
anemenToB [. . MeHaeneesa, B KOTOPbIX PACMNO/IOXKEH KaXKAblW SNEMEHT.

dnemeHT A (5;Li) HaxoauTca Bo BTOpom nepuoge (BTopas cTpouka B [Nepmnoanyeckomn
cucteme xmmmyeckux snementos [.N.MeHaeneesa) n B | rpynne rnasHou noarpynne
(nepBan BEpTUKA/IbHO PACNO/IOXKEHHAA rpynna 3/IEMEHTOB).

dnemeHT B (,,Cl) HaxoanTca B TpeTbem nepuoge (TpeTba cTpouKa B MNepuoanyeckomn
cucteme) m VIl rpynne rnasHoun nogrpynne (ceabman BEPTUKANbHO PACMONOXKEHHAS
rpynna snNemeHToB).

3a Kaxaylo NpaBMAbHO onpeaenéHHyo napy (nepuvopa + rpynna) — no 1 6anny.
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Bonpoc 4-2. CocTtaB 1 cTpoeHne atoMoB. [ToHATMe 06 nsotonax. Nepuogmnyecknin 3akoH n lNepuognyeckas cuctema

xummnyeckmx anemenToB .. MeHgeneesa. Nepuoabl v rpynnbl. PU3MYECKNn CMbIC MOPALKOBOro HomMepa
anemeHTta. CTpoeHmne 3neKTPOHHbIX 000N0YeK aTOMOB NEPBbLIX ABaALATN XUMUYECKUX aneMeHTOB [eprnognyeckomn
cuctembl [1.. MengeneeBa. Xumndeckasn popmyna. BaneHTHOCTb XMMNYeCKnx anemeHToB. [NoHATHe 06 okcmnpaax.

[aHbl ABa XMMUYECKUX a1iemeHTa A u B. U3BecTHO, 4To B aTome aiemeHTa A
coaepXnTca 3 NnpoToHa, a B aTome aniemeHTa B — 17 3n1eKTpOHOB.

.4.3. YcTaHOBUTE, METa/I/IOM U1K HEMETAI/IOM ABNAKOTCA NPOCTblE BelleCTBa,
O6pa3OBaHHbIe A TUMUN XUMUNYECKUMU INEMEHTAMMU.

dnemeHT A (;Li) pacnonoxeH nesee ycnosHoun anHum 6op-acrtat, cnefoBaTeNbHO,
JINTUI OTHOCUTCA K MeTaNlaM.

dnemeHT B (,,Cl) pacnonoxeH npasee ycnosHon aMHUK Bop-acTaT, cnefoBaTeNibHo,
XJIOP OTHOCUTCA K HEMETAN/IaM.

3a 06a npaBuM/IbHO onpeaenéxHHbIX anemeHTa — 1 banny.
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Bonpoc 4-2. CocTtaB 1 cTpoeHne atoMoB. [ToHATMe 06 nsotonax. Nepuogmnyecknin 3akoH n lNepuognyeckas cuctema
xummnyeckmx anemenToB .. MeHgeneesa. Nepuoabl v rpynnbl. PU3MYECKNn CMbIC MOPALKOBOro HomMepa
anemeHTta. CTpoeHmne 3neKTPOHHbIX 000N0YeK aTOMOB NEPBbLIX ABaALATN XUMUYECKUX aneMeHTOB [eprnognyeckomn
cuctembl [1.. MengeneeBa. Xumndeckasn popmyna. BaneHTHOCTb XMMNYeCKnx anemeHToB. [NoHATHe 06 okcmnpaax.

[aHbl ABa XMMUYECKUX a1iemeHTa A u B. U3BecTHO, 4To B aTome aiemeHTa A
coaepXnTca 3 NnpoToHa, a B aTome aniemeHTa B — 17 3n1eKTpOHOB.

4.4, CoctaBbTe GOPMY/ibl BbICLLMX OKCUA0B, KOTOpble 06pa3ytoT asiemeHTbl A 1 B.

BbiClian cTeneHb okncneHna anemeHTa A (5Li) pasHa +1 (BbiClIasa cTeneHb OKUCAEHUA
PaBHa HOMEPY rpynnbl), CTENEHb OKUCAEHUA Kncnopoaa -2. dopmyna BbiCLLErO
okcuga amtus: Litt02 - Li,0.

Bbicwana cteneHb okncneHua anemenTa B (,,Cl) pasHa +7 (Bbicwas cteneHb
OKMUC/IEHMNA paBHA HOMEPY rpynnbl), CTENEHb OKMUCAEHUA Kncnopoaa -2. Popmyna
BbiCLIEro okeuga xnaopa: Cl*’02 - Cl,0..

3a KaXkAayto NpaBMAbHO COCTaBAEHHYIO dopmyny okcuaa — no 1 6anny.
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Bonpoc 4-2. CocTtaB 1 cTpoeHne atoMoB. [ToHATMe 06 nsotonax. Nepuogmnyecknin 3akoH n lNepuognyeckas cuctema
xummnyeckmx anemenToB .. MeHgeneesa. Nepuoabl v rpynnbl. PU3MYECKNn CMbIC MOPALKOBOro HomMepa

anemeHTta. CTpoeHmne 3neKTPOHHbIX 000N0YeK aTOMOB NEPBbLIX ABaALATN XUMUYECKUX aneMeHTOB [eprnognyeckomn
cuctembl [1.. MengeneeBa. Xumndeckasn popmyna. BaneHTHOCTb XMMNYeCKnx anemeHToB. [NoHATHe 06 okcmnpaax.

[aHbl ABa XMMUYECKUX a1iemeHTa A u B. U3BecTHO, 4To B aTome aiemeHTa A
coaepXnTca 3 NnpoToHa, a B aTome aniemeHTa B — 17 3n1eKTpOHOB.

dnemeHT Ha3BaHue Homep Metann unu |®opmyna
XMMUYECKOro |nepuoga |(rpynnol HemeTann BbiCcLUEro
aNleMeHTa oKcupa

A Li 2 I MeTann Li,O

B Cl 3 VI Hemetann |Cl,0,

Bcero 2 + 2 + 1+ 2

(7 6annos.):

/( W3OATENLCTBO

‘w NErMoH



Bonpoc 5-1. Ponb xvumMnu B XXN3HW Yyenoseka. Boaa kak pacteoputesnb. PactBopebl. [ToHATHE O

pacTBOPUMOCTY BellecTB B Boae. MaccoBas fons BellecTBa B pacTBope. Ponb pactBopoB B npupoae u
XXU3HM YeroBeka.

@ Boeemuknaccuuna Mapua Beinuna nocne obena oaus crakat (200 r) abnounoro coka.

5.1. Henonesya jnaHHble NpUBAEHHOH HMMKe TabIMLLL, ONPEASNNMTE, KAKYH) MAccy YINEBOJIOB
MOIYYHI [IPH 3TOM OpPraHusM aesyimkn. OTBeT noaATBepauTe pacuérom.

Coaepicanne yriepoloB B HEKOTOPLIX COKAX

Coxk JInMoHHBI Abnounsli AnenscunoBeiit | ['panaroswil | CinneoBsli

Maccosas 10,18

. o 2,5 9.1 12.8 14.5 16,1
yriesojaos, %

Pewmenne:

Oreer:

5.2. Kakyw pomo cyrounoi guinonornyeckoil Hopmul (400 r) cocrapnser notpedbnénnoe Mameit
KOIMYECTRO yriaeroa08? OTBeT NOATBEPANTE PACHETOM.

Pewenne:

. »
Oteer: . U U3OATENBLCTBO
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Bonpoc 5-1. Ponb XumMun B XXM3HKN YenoBeka. Boaa kak pacteopuTenb. PacTBopsbl. [ToHATNE 0 pacTBOPUMOCTY BELLECTB B BOJE.
MaccoBas gons BelwecTtsa B pacTBope. Ponb pactBopoB B npupoae u
XXM3HW YernoBeka.

BocbmuknaccHuua Mapus Beinuna nocrie obega oamH ctakaH (200 r) a6rno4Horo
COKa.

5.1. lcnonb3ys aaHHbIE NPUBEOEHHON HUXKE Tabnuubl, onpeaennTe, Kakyto
Maccy yrrieBogoB Mnosfy4vun npu 3Tom opraHnam gesywkn. OTBET noareepanTe
pacyETOM.

AaHo: PeweHue:
m(coka) =200 r
w(yrnesopos) = 9,1%
Hautu: m(yrnesogos) - ?

dopmyna 11 MAaCCOBOM JOJIM BEIIECTBA B paCTBOPE (CMECH):

W = mB-Ba/ mp-pa’
rae M .. —Macca paCTBOPEHHOTO BEIIECTRA,
m,_,, — Macca paCTBopa
m(yrnesogos) = /100% =9,1-200/100 = 18,2 r.

p pa
3a npaamanbu‘/ﬁ pacyét — 1 6ann.

1/’ H3,ﬂATEanTBO
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Bonpoc 5-1. Ponb XumMun B XXM3HKN YenoBeka. Boaa kak pacteopuTenb. PacTBopsbl. [ToHATNE 0 pacTBOPUMOCTY BELLECTB B BOJE.
MaccoBas gons BelwecTtsa B pacTBope. Ponb pactBopoB B npupoae u
XXM3HW YernoBeka.

BoceMmukinaccHuiia Mapus Beiliniia nociie ooeaa oauH crakad (200 r) ss01049HOro coka.
5.2. Kakyro gomro cyrouHon ¢pusnosiorndeckor Hopmel (400 1) cocTaBnsier
noTpeOnEéHHoe Maren KoJau4ecTBO yrieBoaoB? OTBET NOATBEPAUTE PACUETOM.

AaHo: PeweHue:
m(yrnesopos), .. =18,2r
m(yrnesopnos), ... = 400r
HauTtu: w(yrnesbp,os) -7

dopmyia 1S MAaCCOBOM 101U, MOAUDUIIMPYA €€ 151 BBIUMCICHUS NOTPEOJIEHHON YacTu
HOPMBI:

W = mqacm/ mHOprI’
rae m,,.,, — Macca 4acTu BeLecTBa,

M, ,oma — HOPMa BeLlecTsa

w(yrnesopos) = 18,2:100%/400 = 4,55%
3a NpaBUIbHbIN pacyéeT — 1 6ann.

/( W3OATENLCTBO

‘w NErMoH



Bonpoc 5-2. Ponb XumMun B XXM3HKN YenoBeka. Boaa kak pacteopuTenb. PacTBopsbl. [ToHATNE 0 pacTBOPUMOCTY BELLECTB B BOJE.
MaccoBas gons BelwecTtsa B pacTBope. Ponb pactBopoB B npupoae u
XXM3HW YernoBeka.

BocbmmKnaccHmMua Hatalla Bbinuna nocne obena ogmH ctakaH (200 r)

anebCUHOBOTO COKa. Copep:xaHue yriieBOJA0E B HEKOTOPBIX COKax
Cox HHM?H- HAbmounbIil A_uenbcin- PpaH%TD- CiauBOBBIN
HBIN HOBBIH BbIH
Maccosasn
OJIA yrJje- 2,9 9,1 12,8 14,5 16,1
BOIOB, %

5.1. Ucnonp3ys JaHHBIC NPUBEAEHHON HUXKE TaOIUIbI, ONPEACIINTE, KaKyI0 MaccCy
YIJIEBOJIOB MOJYYMJI IIPU 3TOM OpTraHu3M JAEBYIIKHA. OTBET NOATBEPAUTE PACUETOM.

m(yrnesonos) = o-m_.../100 % = 12,8 - 200/100 = 25,6 r

COKa

5.2. Kakyto qomto cyTouHor ¢pu3nosiorndeckoi Hopmel (360 1) cocTaBisier
notpeonéHHoe Haramei konmuecTBo yrniieBo10B? OTBET MOATBEPAUTE PACUETOM.

o(yrneBogos) = m -+ 100 %/m =25,6-100 %/360~ 7,11 %

4acTH HOPMbI

/( W3OATENLCTBO
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Bonpoc 6-1. Xumunyeckaa dpopmyna. Maccosas gons XMMUYeCKOro arnemMeHTa B coegmHeHnn. PacyeTsl no
Xummdeckon goopmyre. PacyeTbl MaccoBOM O0MM XMMUYECKOro arileMeHTa B coegmHeHumn. Kncnopog.
Bogopoa. Boaoa. BaxHenwmne knaccel HeopraHuyecknx coeguHeHnin. Okengbl. OcHoBaHuA. KUcnoThbl.
Conu (cpeaHue). KonnyectBo BelectBa. Monb. MonspHasa macca. MonsapHbin 06bem rasos.

@ HuteeTes cnegysonpii nepeicHs XHMITSCCKAX BEIISCTR: KAMAL, XI0p, SMKsHHEH, BOJOPOT, XIOpHT
KANEA, CCPHAE KBCcnoTa, cynbfar  amouases. Hemoneays  9ToT  nepedcHe, BREINOAHHTE
saganid bl — 6.5,
1. Hampmsme xespseckHe Goparyihl Kamoro W3 YEIZaHHEY BENECTE:

Kanmii - . Xnop— XmopHa Kanus —

AmossEi — CiepHan KHCIOTE —

Cynegar anmosuHng — Bopoposy —

6.2, Kagoe w3 BCINCCTE, YIOMAHACMEIX B OCPCSHE, COOTEBCTCTEYCT CNCIVEOMIC MY OITHCAHNHR
aidosumbil A0y SeeTM0-TEIER0ST NEEMT, MANEISS SOV, © PETCILA TaRaYousT

1 |
L |  Oweer:

,,,,,

63, Hz papsoro nepevns subepare JTHOBOE CIHOMHOE semectio. 3aNAMIATE 6T0 CHMHHECKYED
OpAIVIY B YEIKHTE, K KAKOMY KI3CCY HCOPraHCCKIN COSTHHEHNE 0HO OTHOCHTCR:

1 -
| BemecTao — . Knacc coepuseHRE —

f4. Ha npuseatasone nepeynn semects Eubepure [THOBOE cocamacEde, cOCTORLICE W3 STOMOE
TPEX aneuenTos. BRMHCAHTE MACCORYI0 00K KBCIGMIA B YT0M COSTHHEIHIL
BemescTaon —

Pemenne:

L1 Oreer:

6.5, Bremcnonme saccy 0,5 mons razoobpazEoro sogopoaa.
HTH Brrpscmame, cyoisgo Moaesyn colepaaTed B 0.5 Mok raioolipazHoro soaopoim.

Pemenme:

;vz
AU wapnaTENLCTBO
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Bonpoc 6-1. Xumunyeckas oopmyrna. MaccoBasa gonst XMMUYeCKOro arieMeHTa B coegmHeHnn. PacyeTbl No XuMmnyeckon popmyre.
Pac4yeTbl MaccoBoW O0NM XMMUYECKOro anemeHTa B coeanHeHun. Kncnopog. Bogopoa. Boga. BaxHenwmne knaccbl HeOpraHM4ecKnx
coeanHeHuin. Okenapbl. OcHoBaHus. Kucnotel. Conu (cpegHue). Konnyectso BewectBa. Monb. MonspHas macca. MonsipHbin o6bem

ra3os.

MimeeTca crnenyowmm nepedeHb XMMNYECKNX BELLLECTB: Kasrimn, Xnop, antoMmMHUN, BOAOPOA,
Xropua Kanus, cepHasa Kucrnora, cynbdart anoMuHua. VIcnonb3ya aToT nepedeHb, BbINONHUTE
3apgaHusa 6.1 — 6.5.

6.1. Hanuwmnte xummnyeckmne oopmyrbl KaXXg0ro U3 ykasaHHbIX BeLLeCTB:

Kanuu — . Xnop — Xnopug kanus —
ANOMUHUN — CepHas kucrnota —
Cynbdhat antoMmHmna — Bopgopog —

6.1. Hannwute xummnyeckme qoopmMyrnbl Kaxagoro U3 ykasaHHbIX BELLECTB:
Kanun — K. Xnop — Cl,. Xnopug kanusa — KCI. AntomuHnin — Al. CepHasg kucrnora —
H,SO,. Cynbdar antomuHusa — Al,(SO,),;. Bogopoa — H..

3a dopmy/ibl BCeX NPOCTbIX BewecTts — 1 6ann.
3a dopmy/ibl TPEX CNOXKHbIX BewecTs — 2 6banna, asyx — 1 6ann.
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Bonpoc 6-1. Xumunyeckas oopmyrna. MaccoBasa gonst XMMUYeCKOro arieMeHTa B coegmHeHnn. PacyeTbl No XuMmnyeckon popmyre.
Pac4yeTbl MaccoBoW O0NM XMMUYECKOro anemeHTa B coeanHeHun. Kncnopog. Bogopoa. Boga. BaxHenwmne knaccbl HeOpraHM4ecKnx
coeanHeHuin. Okenapbl. OcHoBaHus. Kucnotel. Conu (cpegHue). Konnyectso BewectBa. Monb. MonspHas macca. MonsipHbin o6bem
rasos.

NimeeTcsa crneqyrowmin nepedeHb XMMUYECKUX BELLLECTB: Karimn, XJiop, antoMmMH1UKU, BOOOPOA, XJiopua Kanus, cepHas
KucnoTta, cynbdat antoMmHma. icnonb3ya aToT nepeyeHs, BbiNonHUTE 3agaHus 6.1 — 6.5.

6.2. Kakoe 13 BelecTs, yNOMMHaeMbIX B NepevyHe, COOTBETCTBYET CAeAyoLEeMY ONUCAHMUIO:
«A0osumelli 2a3 HENMO-3€/1EHO20 Usema, maicesnee 8030yxa, C PE3KUM 3araxom»?
OTBerT:

B KHure «Xmmua. BIP. 8-n Knacc. Xumma. 10 TpeHUPOBOYHbIX
BapmaHToB» (Cc. 87) npmBoasaTca dun4eckmne CBOMUCTBA rasos,
KOTOpPble YNOMUHAIOTCA B LUKOAbHbIX y4ebHMKaX.
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NmeeTcs cnenyowmii nepeyeHb XMMUYECKUX BELLLECTB: Kanui, Xnop, antoMUHWUIA, BOAOPOA, Xropua Kanus, cepHas
kucnota, cynbdaT antoMuHna. Vicnonb3ys 3TOT NepeydeHb, BbiNONHUTe 3agaHus 6.1 — 6.5.

6.2. Kakoe 13 BelwecTs, yNOMMHAEMBIX B NepeyHe, COOTBETCTBYET CAeAyoLemMy ONUCaHUIO:
«A0osumoblli 2a3 HENMO-3e/1EH020 Usema, maicenee 8030yxa, C PE3KUM 3arnaxom»?
OTBerT:

B kHuze «Xumus. BIIP. 8-U Knacc. Xumusa. 10 mpeHuUpo8o4YHbIx sapuaHmos» (c. 87) npusooamcs
¢ghusuyecKue ceolicmaa 2a308, KOmopsle YrIOMUHAOMCA 8 WKO/bHbIX y4ebHUKAX.

B ycnosuun npmueBeneHo 2 rasa:

Xnop Cl, — A00BUTbIN ra3 »KENTO-3eN1EHOr0 LBeTa C XapaKTepHbIM 3anaxom (3anax
XJI0PKK), pacTBOPMMbII B BOAE, HEeroptounii, HesspbisoonacHbii. M(Cl,) = 71 r/monb,
T.e. TAXenee so3ayxa (M(so3sayxa) = 29 r/monb).

Bopopog H, —B3pbiBoonacHbIi ra3s 6e3 useta n 3anaxa, M(H,) = 2 r/mone, 1.e. nerye
BO34yXa, HEPACTBOPUMBbIN B BOAE.

Omeem: xnop, Cl,.
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VimeeTcsa cnenyrowmin nepedeHb XMMUYECKUX BELLLECTB: Kanun, Xrop, antoMnMH1UN, BOAOPOA, XIopua Kanusa, cepHas
Kucrora, cynbgart anoMnHma. icnonb3ya aToT nepeyveHsb, BbIMonHUTe 3agaHma 6.1 — 6.5.

6.3. 3 gaHHoro nepeyHsa sbibepute JIOEOE C/TOXHOE BewecTtBo. 3anmwmnte ero
XUMUYECKYIO GOPMYY N YKAXKUTE, K KAKOMY KNacCy HEOPraHMYeCKMUX COeAUHEHMNN OHO
OTHOCUTCA:

BewecTtBo — . Knacc coegnHennm —

CNnoxKHble BelWecTBa cpean nepeymncsieHHbix (cm. 3apaHme 6.1.):

Xnopua Kanma KCl — conb

CepHana Kucnota H,SO, — ABYXOCHOBHaA KMCA0OpOoAcCOAepKaLLaa KNC10Ta
Cynbdat antommnnua Al,(SO,); — conb (cpeaHasn).

3a NpaBUIbHO 3anncaHHyo GopMy/y U YKasaHue Knacca — 1 6anan.
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NmeeTcsa CJ'Ie,EI,yI-OIJ.I,VIIZ nepevyeHb XMMN4YeCKUX BELLECTB. Kanun, Xnop, antoMnUHNN, BOAOpPOO, XJ1IopUua Kannd, cepHas
KUCINOTAa, Cyﬂb(baT ANNMfOMUHUA. |/|Cﬂ0ﬂb3yﬂ 9TOT NepeyeHb, BbINMOMHUTE 3a4aHna 6.1 — 6.5.

6.4. U3 npmnBeaeHHOro nepeyvHs seuwects Bblbepute JIOBOE coeamHeHune, coctosiee n3
aTtomoB TPEX anemeHTOB. BbluMCAINTE MACCOBYIO 4010 KNCNOPOAA B 3TOM COeANHEHNN.
BewecTtBo —

OcHoBHaa dopmyna AnA BbIMUCAEHUS MACCOBOM A0NM

) = mqacmu . 100%

m

6ceco obpasya

[Nns BblYMCIEHUA MACCOBOM A0N 31eMeHTa B COeAUHEHUNN:

a) — m6C€X amomoe ajiemenna .100%

m

MOJIeKY bl
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meeTca crnegyrowimnm nepedeHb XMMUYECKNX BELLECTB: Kanum, Xfop, antoMUHUKA, BOAOPO4, XJIopua Kanus, cepHas
Kncrora, cynbdart anoMmnHma. icnonb3ysa aToT NnepeYveHsb, BbIMonHUTe 3agaHma 6.1 — 6.5.

6.4. 3 npuBeA&HHOro nepeyHs selects BbibepuTe JIIOBOE coeamnHeHne, coctosnllee ns atomos TPEX anemeHTOB. Bbluncaute
MaCCOBYO A0/IH0 KNCNOPOAA B 3TOM COEAUHEHUMN.
BewectBO —

mecex anmomoe ajiemernma .100%

Q) =
MOJIEK)YJIbl
1) (O/H,S0,)
a) M (H,S0,) = 1-2 + 32 + 164 = 98
6) M (40) = 164 = 64
B) »(O/H,S0,) = 64/98 = 0,6531, wm 65,31%

2) o(O/Aly(SO,),)
a) M. (Al(SO,);) =27 -2+ (32 +16-4) -3 = 342
6) M (120) = 16-12 = 192
B) ®(O/Al,(SO,);) = 192/342 =~ 0,5614, nnu 56,14%

3a NpaBUJIbHO BEIOPAHHOE COCAMHEHUE U pacueT — 1 Oam.
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6.5. Bbiuncnamnte maccy 0,5 monb ra3oobpasHoro sogopoaa.
UJTN Bbluncnnte, CKoNbKo monekyn coaepumtca B 0,5 monb ra3oobpasHoro sogopoaa.

AaHo:
n(H,) = 0,5 monb
m(H,) —7?

dopmynbl, CBA3bIBAIOLLLME KONMYECTBO BELLLECTBA C €ro Macco/ob6bEMOM:

n= mB-Ba/MB-Ba’ n= Vr/VM
4 mB-Ba = n.MB-Ba 4 Vr = n.VM
r4e N — KOIMYecTBO BeLLecTsa, MoJb
m, ., — Macca BewecTsa (I UAu Kr),
M_ ., — MOnApHaa macca BewecTsa (r/monb uaun Kr/kmonsb),

V. — 06BbEMm rasa,
V\, = 22,4 n/monb — MonApHbIA 06BEM rasa (npu H.y., To ectb 0°C n 760 mm Hg)
1) Haxoaum maccy H,:
M(H,) = (1:2) =2 r/monb
m(H,) =n"M(H,) = 0,5 monb -2 r/monb=1r
3a NPaBU/IbHO BbINOJIHEHHbIW pac4éT — 1 bann.
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6.5. Bbiuncnamnte maccy 0,5 monb ra3oobpasHoro sogopoaa.
UJTN Bbluncnnte, CKoNbKo monekyn coaepumtca B 0,5 monb ra3oobpasHoro sogopoaa.

AaHo:
n(H,) = 0,5 monb
(DOpMyJ'IbI, CBA3blBaAlOWNE KONMNHECTBO BeLLECTBA C N(H,) = ?
2 .

ero maccon/06BbEMOM U KONMYECTBOM YacTUL, B BeLLecTBe:
n=m__/M n=V/V,, n=N/N,

B-Ba B-Ba’

7 m,.,=n'M mn V.=nVy,, N=nN,

B-Ba B-Ba
r4e N — KOAIMYecTBO BeLLeCcTBa, MOb
m,_., — Macca BewecTBa (r nam Kr),
M_ .. — MOnApHaa macca BewecTsa (r/monb unmn Kr/Kmonb),
V., — 06bém rasa,
Vy, = 22,4 n/monb — MonApHbIi 06bEm rasa (npu H.y., To ectb 0°C n 760 mm Hg)

N — YMCNO CTPYKTYPHbIX €AMHUL, (aTOMOB, MONEKY/ U AP) B BELLLECTBE,
N, — CTPYKTYpHbIX eanHuL, 8 1 monb ntoboro Bewectsa, N, = 6,02-1023 monb? (uncno Asoragpo)

1) Haxoanm uncno monekyn H,:
N(H,) =n'N, = 0,5 monb - 6,02:10%2 monb? = 3,01-1023 (monekyn)

3a NPaBW/IbHO BbIMOJIHEHHbIW pPacyéT — 1 bann.
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NmeeTca cneayrowmin nepeyeHb XMMUYEeCKNX BeLWeCcTB: MarHMi, ceposoaopos, Xnop, cynbduna
KanbumaA, KapboHaT Kanuna, rmapoKcma Kanbuus, cyibdat HaTpua. Mcnonb3ya 3TOT NepeyeHb,
BbINONHUTE 3a4aHUA 6.1-6.5.

6.1. HanmwuTte xumm4yeckmne qoopmyrsibl KaxXgoro U3 ykasaHHbIX BELLECTB:

Cynbdung kanbuma — . MarHum — . CepoBoaopon —
Xnop — . KapboHat kanus — . 'mgpokena kanbyuma —
Cynbdhat HaTpus —

6.1. Harmnmure xumMudeckre GopMymnbl KaKI0TO U3 YKa3aHHBIX BEIICCTB:
Cynsdun kanpimus — CaS. Maranit — Mg. Cepoonopon — H,S. Xmop — Cl..
Kap6onar kanus — K,CO,. I'mapokcun kansiius — Ca(OH),. Cynbdar Hatpus —
Na,SO,.
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NmeeTca cneayowmn nepevyeHb XMMUYECKUX BELLLECTB: MarHMn, CepoBOA0POA, XN0p, cynbdua Kanbumna, KapboHat
Kanua, rmapoKkcma Kanbuma, cynbdat HaTpuaA. icnonb3ya 3TOT NepeydeHb, BbINOIHUTE 3a4aHuA 6.1-6.5.

6.2. Kakoe 13 BellecTs, yMOMMHAeEMbIX B MepevyHe, COOTBETCTBYET CAeAyoWemy
onucaHuto: «d0osumell 2a3 b6e3 usema, ¢ HernpPUAMHbIM 3Araxom, maxcesiee 8030yxax»?

B kHuee «Xumus. BIIP. 8-U Knacc. Xumua. 10 mpeHuUpo8o4YHbix sapuaHmos» (c. 87) npusoosmcsa
¢husuyeckue ceolicmea 2a308, KOmopble YyrIoOMUHAMCA 8 WKO/bHbIX y4ebHUKaX.

Cpean nepeyncsieHHbIX BELEeCTB ra3amm asnaTca ceposogopos H,S n xnop Cl,.
Ycnosuto «A0os8umelli 2a3 6e3 ysema, ¢ HernpusasmHbiM 3arnaxom, maxicesnee 8030yxa»
COOTBETCTBYeT ceposogopos H,S.

OTtBeT: cepoBopopoa H,S
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NmeeTca cneayowmn nepevyeHb XMMUYECKUX BELLLECTB: MarHMn, CepoBOA0POA, XN0p, cynbdua Kanbumna, KapboHat
Kanua, rmapoKkcma Kanbuma, cynbdat HaTpuaA. icnonb3ya 3TOT NepeydeHb, BbINOIHUTE 3a4aHuA 6.1-6.5.

6.3. N3 paHHoro nepeyHsa Bbibepute JIVBOE C/TOXKHOE BewecTso. 3anmwiunTe ero
XUMUYECKYIO GOPMYNY U YKAXKUTE, K KAKOMY K/1aCcCy HEOPraHUYeCcKMUx coeguHeHn oOHO
OTHOCUTCA:

1) CepoBogopon H,S — kitacc KUCIOT (COCTOUT U3 aToMa BOJAOPOAA, KOTOPBIA MOYKET
OBITH 3aMEIIEH Ha aTOM MeTaJljla, U KUCJIOTHOTO OCTaTKa);

2) Cynbhua kansius CaS — kiacc coner (COCTOUT U3 Kalblus (METa1) U KUCJIOTHOTO
OCTaTKa CEpPOBOAOPOTHOMN KHUCIOTH H,S);

3) KapOonar kanmus K,CO,; — kitacc cosnelt (COCTOUT U3 Kaus (METAJLT) U KUCIOTHOTO
OCTarTKa yrOJbHOW KHCJIOTHI);

4) I'uapoxcun kanbius Ca(OH), — knacc ocHoBaHU (TUAPOKCHT METAIIA) (COCTOUT U3
KaJIbIUs (METAIII) U IBYX THAPOKCHIBHBIX Tpyrm OH);

5) Cynsdar natpusa Na,SO, — kiracc coineit (COCTOUT U3 HATpUsl (METAII) U KUCIOTHOTO
OCTaTKa CEpHOM KHCIIOTHI).

3a NpaBU/IbHO 3anNMUCaHHYO GOPMYIY U YKa3aHue Knacca — 1 6ann.
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NmeeTca cneayowmn nepevyeHb XMMUYECKUX BELLLECTB: MarHMn, CepoBOA0POA, XN0p, cynbdua Kanbumna, KapboHat
Kanua, rmapoKkcma Kanbuma, cynbdat HaTpuaA. icnonb3ya 3TOT NepeydeHb, BbINOIHUTE 3a4aHuA 6.1-6.5.

6.4. 3 npusegéHHoOro nepeyHs sewects Bbibepute JIDBEOE coegmHeHmne, cocrosLuee mn3
aTtomoB TPEX anemeHTOB. Bbluncamte maccosyro 40110 KUC/I0pOAa B 3TOM CoeANHEHUN.

1) ®(0) = m(Bcex aromos kuciopozaa)-100%/M (K,CO,)
M (K,CO;) =392+ 12+ 163 =138
m(30) =163 =48
®(0) =48-100%/138 =~ 34,78%

2) ®(O) = m(Bcex aromoB kuciopoaa) 100%/ M (Ca(OH),)
M (Ca(OH),)= 40 + (16 + 1)-2 = 74
m(20) =162 =32
®(0) =32-100%/74 = 43,24%

3) ®(0) = m(Bcex aromoB kuciopona) 100%/ M (Na,SO,)
M.(Na,SO,) =232 +32 + 16-4 =142
m(40) = 16-4 = 64
®(0) = 64-100%/142 = 45,07%
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NmeeTca cneayowmn nepevyeHb XMMUYECKUX BELLLECTB: MarHMn, CepoBOA0POA, XN0p, cynbdua Kanbumna, KapboHat
Kanua, rmapoKkcma Kanbuma, cynbdat HaTpuaA. icnonb3ya 3TOT NepeydeHb, BbINOIHUTE 3a4aHuA 6.1-6.5.

6.5. Bbiuncamnte maccy 0,4 monb razoobpasHoro xaopa.
UJTN Bbluncnnte, CKONIbKO monekyn coaeputca B 0,4 monb razoobpasHoOro xaopa.

n_mBBa/MBBa'nzvr/VM'n=N/NA

m,.,=nN'M_..nV. =nV,, N=nN,

1) M(Cl,) = (35,5-2) =71 r/momnb
m(Cl,) = 0,4 Mo -71 /mMons = 28,4 T
WU
2) N(Cl,) = 0,4 moms -6,02-102 moast = 2,408-107° monexy

3a NPaBW/IbHO BbIMOJIHEHHbIW PacyéT — 1 bann
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Bonpoc 7-1. Xumunyeckasi peakumsi. XuMmyeckne ypaBHeHus. 3akoH COXpaHEeHUs1 Macchbl BeWEeCTB. Tunbl
XUMUYECKMX peaKkuum (CoegnHeHunsl, pasnoxeHusa, 3aamelleHunsi, oomeHa). Kucrnopog. Booopoa. Boaa.
[eHeTn4ecKkas cBs3b Mexay KnaccaMmm HeopraHM4ecknx coegnHeHun. lNpasuna 6e3onacHoro
obpalleHmnsa ¢ Bewectsamn 1 nabopatopHeiM obopyaoBaHmemM. Cnocobbl pasgeneHna cmecen. lNoHaTtue
O MeTogax No3HaHUA B XUMUW.

Hwxe gaHbl CnoBecHble ONUCaHNA OBYX XMMUYECKNX MpeBpaLleHn ¢ y4acTuem
BELLECTB, NepeyeHb

KOTOpPbIX ObIN1 NPUBEOEH B 3adaHUM O:

(1) kanuin + xnop — xnopua Kanus;

(2) antomnHMK + cepHas kucnota (pasb.) — cynbdar antoMmmHna + BogOpOA.

7.1. CocTaBbTe ypaBHCHHUS YKAa3aHHBIX PEAKIIHUM, UCIIOIb3Ysl XUMHUUYECKHUE (DOPMYJIBI
BEIIECTB U3 II. O.1:

(1) 2K + Cl, = 2KClI

(2) 2Al +3H,S0, = AL,(SO,), + 3H,
3a KaXpoe ypaBHeHue — no 1 6anny.
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Hwxe gaHbl CNOBECHbIE ONUCaHUS OBYX XMMUYECKNX NpeBpaLleHnin ¢ y4acTUeM BeLLEeCTB, NepeyeHb
KOTOpbIX 6bIN NpuBeaEH B 3agaHnn 6:

(1) kKanuin + xnop — xnopua Kanus;

(2) antoMuHUK + cepHas kucrnota (pasb.) — cynbdart antoMmHUs + BogopOAa.

7.2. B 3aBUCMMOCTM OT YNC/Ia U COCTaBa BELLECTB, BCTYMNAOLWMX B XMMUYECKYIO peaKLuio n
obpa3sylolmxca B pe3ynbraTte HeE, pasIMyatoT PeakLunumn coeanHEHNA, Pa3/IoKEHMS,
3amelleHua n obmeHa. Boibepute IIOBYHO peakuuto (1) nnm (2) n yrkarkute eé tun.

3a NpaBW/IbHO YKa3aHHbIM TMN peakuun — 1 6ann.
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Hwxe gaHbl CNOBECHbIE ONUCaHUS OBYX XMMUYECKNX NpeBpaLleHnin ¢ y4acTUeM BeLLEeCTB, NepeyeHb
KOTOpbIX 6bIN NpuBeaEH B 3agaHnn 6:

(1) kKanuin + xnop — xnopua Kanus;

(2) antoMuHUK + cepHas kucrnota (pasb.) — cynbdart antoMmHUs + BogopOAa.

PeaKHI/IHMI/I COCAMHCHHUA HA3BIBAIOT PCAKIINH, B KOTOPbLIX N3 HCCKOJIbKUX BCIICCTB 06pa3yeTcsI OIHO, OoJiee CIIOXKHOE
BEILIECTBO

H, + Cl, = 2HCI

CaO + CO2 CaCO,

4NO, + O, + 2H,0 = 4HNO,
PeaknmsaMuy pa3noKeHUs Ha3bIBAKOT pC€aKnmnun, B KOTOPBIX U3 OAHOTO CJIOKHOI'O BCIICCTBA 06pa3yeT051 HCCKOJIbKO
BCIICCTB

Cu(OH), = CuO + H,0

2H,0 =2H, + O,
PeaKHI/IHMI/I 3aMCIICHHUA HA3bIBAIOT PCAKIINH, B KOTOPBLIX ATOM HJIX I'PYIIIIA ATOMOB 3aMCIIAI0OT ATOM WJIN I'PYIIITY ATOMOB
B CJIO?KHOM BCIIICCTBC

Zn + H,S0,=2nS0O, + H,

Si0, + CaCO, = CaS|O3 + CO,
PeaKLII/IHMI/I oOMeHa Ha3bIBAIOT pC€aKnun, B KOTOPbIX COCANHCHUA 0OMEHHMBAIOTCSI CBOMMH COCTABHBIMH YaCTIMH

CuCl, + 2NaOH = Cu(OH), + 2NaCl

AgNO; + NaCl = AgCI + NaNO,

/( W3OATENLCTBO

‘w NErMoH



Bonpoc 7-1.

Hwxe gaHbl CNOBECHbIE ONUCaHUS OBYX XMMUYECKNX NpeBpaLleHnin ¢ y4acTUeM BeLLEeCTB, NepeyeHb
KOTOpbIX 6bIN NpuBeaEH B 3agaHnn 6:

(1) kKanuin + xnop — xnopua Kanus;

(2) antoMuHUK + cepHas kucrnota (pasb.) — cynbdart antoMmHUs + BogopOAa.

7.2. B 3aBUCMMOCTM OT YNC/Ia U COCTaBa BELLECTB, BCTYMNAOLWMX B XMMUYECKYIO peaKLuio n
obpa3sylolmxca B pe3ynbraTte HeE, pasIMyatoT PeakLunumn coeanHEHNA, Pa3/IoKEHMS,
3amelleHua n obmeHa. Boibepute IIOBYHO peakuuto (1) nnm (2) n yrkarkute eé tun.

(1) 2K + Cl, = 2KCI — peaxnus coequnenus, u3 2-X BEmeCcTB 00pa3yeTcs OTHO
(2) 2Al +3H,S0, = Al,(SO,), + 3H, — peakius 3amemnieHuns, aTOMbI ATIOMUHUS 3aMEHHIIN
aroMbl Bopopona B mosekyie H,S0,,.

/( W3OATENLCTBO

‘w NErNoH



Bonpoc 7-1.

7.3. 13 npnbopoBs, N300pak€HHbIX HA PUCYHKaX, BbIDepUTe TOT, C NMOMOLLbIO
KOTOPOro MOXHO MosSly4nTb ra3oobpasHbI Bogopod No peakuun (2).

Kaknm MeTogoM — BbITECHEHMA BOAbI UMW BbITECHEHUS BO34QyXa — NOMy4yaloT BOAOPO B 9TOM
npubope?

[Mouemy npubop, N300paKEHHbIN Ha OPYroM PUCYHKE, HE MOXET BbITb NCNOMb30BaH Ans
nony4yeHuna sogopopa?
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Bonpoc 7-1.

Hwxe oaHbl CNOBECHbLIE OMUCAHUS ABYX XUMNYECKUX npeBpau_l,eHM|7| C y4yactmnem BellecTtB, nepev4eHb

KOTOpbIX 6bIN NpuBeaEH B 3agaHnn 6:
(1) kKanuin + xnop — xnopua Kanus;

(2) antoMuHUK + cepHas kucrnota (pasb.) — cynbdart antoMmHUs + BogopOAa.

I'a3bl B J'Ia60paTOpI/II/I CO6I/IpaIOT MCTOAOM BBITCCHCHHUA BO3yXa NJIN MCTOAOM BBITCCHCHHA BOIHBI.

Ecau MmonsipHast Macca ra3a 0oJibllie, 4eM MOJIsipHast
Macca Bo3ayxa (29 r/MoJib), TO €CTh a3 TsKeJee
BO3/lyXa, TO TaKOW ra3 MOXKHO COOMPATh METOIOM
BBITECHEHUSI BO3yXa B OTKPBITHINA COCY/I,
PACIIOJIOKEHHBIM OTBEPCTUEM BBEPX

Ecau MonsipHast macca raza MEHbIIIE, Y4EM
MOJIsIpHasi Macca Bo3ayxa (29 r/moib), TO €CTh ra3
Jerde Bo3ayxa, TO TaKOi ra3 MOKHO cOOMpaTh
METOJIOM BBITECHEHUS BO3/1yXa B OTKPBITBIN COCY,
PAacCION0KEHHBIA OTBEPCTUEM BHU3

=
| — |

Ecnu ra3 HepacTBOpUM B BOJE, TO €TI0
MOKHO COOMpaTh METOIOM
BBITECHEHUS BOJIbI
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w4 NEFMMOH

}V



Bonpoc 7-1.

7.3. 13 npnbopoBs, N300pak€HHbIX HA PUCYHKaX, BbIDepuUTe TOT, C NOMOLLbIO
KOTOPOro MOXHO MosSly4mnTb ra3o00pasHbI Bogopoa No peakuun (2).
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Puc. 1 Puc. 2

Bomopon — ra3 nerue Boznyxa (M(H,) = 2 r/Mob) 1 HEpacTBOpPUM B BOJIE.

a) BOJOPOA MOXKHO COOMpaTh B IpruOOpe, H300paKEHHOM Ha pUC. 2

0) BOJOPOJ B 3TOM IIpHUOOPE COOMPAIOT METOAOM BHITECHEHUS BOJIbI

B) BOJIOPO/T HEIB3s COOMpPATh B MPHUOOp, M300paKEHHBIN HA pUC. 1 (OTKPBITHINA COCY/,
PacCIoJIOKEHHBIN OTBEPCTHEM BBEPX ), IOTOMY YTO OH Jierye BO3ayxa U OyJeT yjiIeTaTh B
arMocdepy.

3a NpaBUIbHO YKa3aHHbIM HOMEP PUCYHKa 1 meTtoa — 1 6ann.
3a npaBuabHoe obbsacHeHne — 1 6ann.
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Bonpoc 7-2.

Hu)Ke AaHbl C/I0OBECHbIE ONUCAHUA ABYX XMMUYECKUX NPeBPaLLEHNN

C YY4aCTUEM BELLECTB, NepevyeHb KOTopbIX Obln NpuBeAEH B 3a4aHNN 6:

(1) marHunm + ceposoaopoa — cynbdua MmarHus + BoAOPOA;

(2) KapboHaT Kanua + rmapoKkcmna Kanbuma — KapboHaT Kanbuua + ruapoKkcuna, Kaams.
7.1. CocTaBbTe YPaBHEHUA YKA3aHHbIX PeaKkLUMn, NCNO/b3yAa XMMUYECKUE GopMy/ibl
BewecTts n3 n. 6.1:

1) Mg + H,S = MgS + H,1
2) K,CO; + Ca(OH), = CaCO4| + 2KOH
3a KaXgoe ypaBHeHue — no 1 6anny.
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Bonpoc 7-2.

7.2. B 3aBUCMMOCTM OT YMNC/Ia U COCTaBa BELLECTB, BCTYNAKOLWMX B XMMNYECKYIO peaKkuuio n
0bpa3yoWwmnxca B pe3ynbtaTe HeE, Pa3NmMyaloT peakunm coeUHEHNA, Pa3IoXKEHUA,
3amelleHus n obmeHa. Boibepute JIIOBYHO peakuuto (1) nam (2) n ykaxkute eé tun.

1) Mg + H,S = MgS + H,1

2) K,CO; + Ca(OH), = CaCO4| + 2KOH

1) Peakuua 3ameLeHnA. ATOMbl MarHMA 3aMeLatoT aTOMbl O4HOMO U3 XMMUYECKNX
3emeHToB (BoAOpoaa) B CNOXHOM BellecTse (ceposogopoa H,S).

2) Peakuma obmeHa. Ipynnbl CO,, BxogmsLlume B cocTa K,CO,;, obmeHANNCh ¢
rpynnamu OH, Bxoauswmmm B coctas Ca(OH),.

3a KaxKaoe ypaBHeHue — no 1 6anny.
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Bonpoc 7-2.

7.3. U3 npnbopos, n306paxKEHHbIX HA PUCYHKAX, BbiIbepuTe TOT, C MOMOLLbIO KOTOPOTO
MOXHO NOJIy4nTb ra3oobpa3Hbin Bogopoa nNo peakuun (1).

—Tﬁl';:
I \"74

Puc. 1 Puc. 2

Boaopoa MOXKHO Noay4nTb C NMOMOLLBIO NpMbopa, n306pa*KEHHOrO Ha PUCYHKe:
Kaknm metogom — BblITECHEHUA BOAbI UM BbITECHEHUSA BO34yXa — MOAY4YaloT
BOAOpPOA B 3TOM Npmnbope?

[Mouemy npmbop, N30O6parKEHHbIN Ha APYrOM PUCYHKE, HE MOKET bbITb MCNO/Ib30BaH
ANA nNosy4yeHns sogopoaa’?
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Bonpoc 7-2.

7.3. U3 npnbopos, n306paxKEHHbIX HA PUCYHKAX, BbiIbepuTe TOT, C MOMOLLbIO KOTOPOTO
MOXHO NOJIy4nTb ra3oobpa3Hbin Bogopoa nNo peakuun (1).

—Tﬁl';:
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Puc. 1 Puc. 2

Bomopon — ra3 nerue Boznyxa (M(H,) = 2 r/Mob) 1 HEpacTBOpPUM B BOJIE.

a) BOJIOPOJI MOKHO COOMpaTh B IpruOOpE, M300pakEHHOM Ha puc. 1

0) BOJOPOJ B 3TOM IIpHUOOPE COOMPAIOT METOAOM BHITECHEHUS BOJIbI

B) BOJIOPOJ HEJb3s COOMpaTh B IMIpUOOp, N300pakEHHBIN Ha pUC. 2 (OTKPBITHINA COCY/I,
PacCIoJIOKEHHBIN OTBEPCTHEM BBEPX ), IOTOMY YTO OH Jierye BO3ayxa U OyJeT yjiIeTaTh B
arMocdepy.

3a NpaBUIbHO YKa3aHHbIM HOMEP PUCYHKa 1 meTtoa — 1 6ann.
3a npaBuabHoe obbsacHeHne — 1 6ann.
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Bonpoc 8-1. XNMUs1 B CUCTEME HayK. Ponb Xumun B XXM3HU YEroBekKa.

YcTaHoBUTE COOTBETCTBUE MEXAY HAa3BaHMEM XMMUYECKOro BeLllecTBa U 06racTbio ero NnpuMeHeHus.
K kaXkgomy arieMeHTy rnepBoro ctosnibua nogbepmnte COOTBETCTBYIOLWLMIA 3fIEMEHT N3 BTOPOro crtonbua.

BELLLECTBO NMPUMEHEHMUE

A) cepHaa KMcnoTa 1) B aBMaLUMKN B COCTaBe NETNKUX CNAABOB
B) xnopua Kanus 2) B aBTOMOOUIbHbIX aKKymynaTopax

B) antoMnHMM 3) B KauecTBe yao0bpeHun

) Bogopon, 4) cpeacTBO ANS MbITbs MOCYAbl

5) TonAMBO B paKeTHbIX ABUraTeNAX

A) CepHas KMcnota — B aBToMmobunsax Hanbonee pacnpoCTpaHEHHbIMWU ABAAKOTCA CEPHOKUC/IOTHbIE
aKKYMynaTopsbl, oTBeT A — 2.

B) Xnopua Kanuna — coaepnt HeobXxoaAnMbIN ANA PACTEHUN INEMEHT Kanumsa, UCNONb3YeTCA B KayecTse
yoobpeHni, oteet b — 3.

B) ANtOMUHNI — MeTaNN, KOTOPbIA MCNONb3YETCA B KAYeCTBe NIErKOro KOHCTPYKLMOHHOTO matepuana, OTeer
B-1.

) Bopoposa, — aKonormyeckm ymcrtoe Tonameo, oteset I — 5.

OTtseT: 2315.

[NMonHbIN oTBEeT — 2 6anna, ogHa owmnbKa — 1 bann.
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Bonpoc 8-2. XNMUs1 B CUCTEME HayK. Ponb Xumun B XXM3HU YEroBekKa.

YcTaHoBUTE COOTBETCTBUE MEXAY HAa3BaHMEM XMMUYECKOro BeLllecTBa U 06racTbio ero NnpuMeHeHus.
K kaXkgomy arieMeHTy rnepBoro ctosnibua nogbepmnte COOTBETCTBYIOLWLMIA 3fIEMEHT N3 BTOPOro crtonbua.

BELLLECTBO NMPUMEHEHUE

A) HUTpaT HaTpus 1) nony4yeHume YyryHa

B) xnopua, HaTpus 2) KBalLeHMe KanycTbl

B) okcup, Kenesa(lll) 3) B KauecTBe yao0bpeHun

) BOAOPOA, 4) cpeacTBo AN MbITbA NOCyAbl

5) TonAMBO B paKeTHbIX ABUraTeNAX

A) Hutpar narpust NaNO,, conb a30THON KHCIIOTBI, UCIIONB3YETCS B KAUECTBE a30THOTO yioOpenus. OTBeT A —
3.

b) Xnopun narpus NaCl, moBapeHHas Cojib, UCIIONB3YETCS 1)1 KOHCEPBHPOBAHUS PA3JIMUHBIX PACTHTEIBHBIX U
’KUBOTHBIX MPOAYKTOB, MPHU MIPUTOTOBJICHUH TTHIIH, B MEAUIIMHE B COCTaBE (PU3HUOJIOTHUECKOTO pacTBOpPa, s
MOJTYYEHUST HATPUs, XJI0pa, THIPOKCUIa HATpHs (€AKUIN HATP, KayCTHUYECKas CoJia), BOAOpoaa, coapl. OTBeT b —
2.

B) Oxcun xenesa(lll) Fe,O4 ncnons3yercs mist momydenus xenesa (ayryHna u cranei). Orser B — 1.

') Bonopon H, ncnone3yercs B Ka4eCTBE IKOJIOTMYECKH YUCTOIO TOIUIMBA B PA3JIMYHBIX ABUTATENAX, IS

IMOJIYYCHUA MCTAJIJIOB U3 UX OKCHUIOB, IUIA ITOTYYCHUA aMMHUaKa U XJIOPOBOAOPOAd, B OPraHMICCKOM CUHTC3C.
OtBer I — 5.
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Bonpoc 9-1. Xumus B cucteme Hayk. Pornb xumnm B xn3Hum vYenoseka. [Npasuna 6esonacHoro odbpalleHus

C BewecCcrBamMmin " na6opaTopr|M oGopy,qosaHmeM. Cnoco0bl pa3aeneHnd cmecel. [loHATne o meToagax
NMO3HAHNA B XUMUNN.

3 npnBeaEHHOro cnmucka BulbepuTe BEPHLIE CYXXOEHUA O NpaBuriax NoBeaeHNa B XMMUYECKON
nadoparopun 1 obpalleHnsi ¢ XMMUYECKMMN BelllecTBaMu. B oTBeTe 3anuwwunTe undpsl, nog
KOTOPbIMW OHW YKa3aHbl. (B 3agaHnn MOXeT ObITb HECKOSTbKO BEPHbIX CYXOEHUN.)

1) B xummnyeckom kabnHeTe paspeluaetcs npoboBaTb BeLleCcTBa Ha BKYC.

2) na nonyyeHusi pasddasrieHHbIX pacTBopoB H2SO4 KOHUEHTPUPOBAHHYIO CEPHYIO KUCIOTY
OCTOPOXXHO MPUNUBAIOT K AUCTUINIMPOBaAHHOW BOAE.

3) Ecnn Ha nabopaTopHOM CTOfe cny4YanHo 3aropenachb TeTpaaka, To, YTobbl NOTYLWNTb Niams,
HeobXo4ANMO OrpaHNYMTb OOCTYN BO3dyXa K ovary Bo3ropaHusl, HanpumMmep, HakpblB TeTpadb
MNNOTHOW TKaHbLIO (MOMOTEHLEM UMK TPSMKOW).

4) Ecnu HeT wnaTtens (JTI0XKe4ku), TBEpAble peakTUBbl MOXXHO OpaTb pyKkamu
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Bonpoc 9-1. Xumus B cucteme Hayk. Pornb xumun B XXn3HU yernoseka. Npasuna 6e3onacHoro obpalleHus ¢ BelecTsamm u
nabopaTtopHbIM obopyaoBaHneM. Crnocobbl pasgeneHms cmecen. NoHATME 0 MeTodax NO3HAHMS B XUMUM.

EnBa 11 BO3BMOXXHO PEKOMEHA0BATh OOIIHUM aJITOPUTM PEIICHUS 3aJJaHU 3TOrO BOIIPOCaA.
besycnoBHO, HEOOXOIUMO:

1) BHayase MOHsATh, a 3aT€M BbIYYUTh IIPaBUJIa TEXHUKHU O€30ITACHOCTH M TTOBEJCHUS B
XUMHUYECKOU JTabOpaToOpuH;

2) IPOBECTH J1a0OPATOPHBIE OMBITHI U MPAKTUYECKUE pAa0OTHI, KOTOPHIE MPUBOISITCS B IIKOJIbHBIX
y4eOHUKaX, ¥ BBIIIOJHUTh UX Jy4llle C peaJibHbIMU BelllecTBaMu. B kpaitHeM cirydae —
BOCIIOJIB3YHUTECh YUYCOHBIMUA KOMITBIOTEPHBIMHU MPOTPaAMMaMU;

3) 3alIOMHUTBD, IA€ NPUMEHSIIOTCS M3y4YacMble XUMHUUYECKHE BEIIECTBA U ITIOHATh, KAKME CBOMCTBA
3TUX BEMIECTB ITO3BOJIAIOT UX UCTIOJIb30BATh.

4) ucrnoyIb30BaTh CBOM KU3HEHHBIN OMBIT (pad0Ta ¢ XMMHUYECKUMU MperapaTaMu, JJEKapCTBaMU,
yI00OpEHUSIMHU, TIECTUIIUIaMH, IPYTUMH BEIECTBAMHU U MPEAMETaAMMU ).
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Bonpoc 9-1.

3 npuBeaEHHOro cnucka Bolbepnte BEPHbIE CYXXOEHUS O NpaBunax NoBeaeHUss B XMMNYECKON
nabopartopun n obpalleHns ¢ XMMmM4ecknmMmn Beectsamn. B oteBeTe 3anuwinte umdpsbl, noa
KOTOPbLIMW OHUM YyKa3aHbl. (B 3agaHnm MoXeT OblTb HECKOSTbKO BEPHbIX CY>KAEHUN.)

1) B xummnyeckom kabuHeTe paspeluaeTrcd npoboBaTh BELLECTBA Ha BKYC.

2) lna nonyyeHuns pasbasreHHbIx pacTBopoB H,SO, KOHLUEHTPUPOBAHHYIO CEPHYIO KUCNOTY
OCTOPOXHO NPUNUBAIOT K ANCTUNNMPOBAHHOW BOAE.

3) Ecnn Ha nabopaTtopHOM cTOMe criydanHo 3aropernacbh TeTpaaka, To, YToObl NOTYLWNTL Nams,
HeobXxo4MMO OrpaHMYnTb OOCTYN BO34yXa K ovary BO3ropaHusi, Hanpumep, HakpbiB TeTpanb
NSIOTHOW TKaHbIO (MOMOTEHLEM UK TPSIMKON).

4) Ecnu HeT wnaTtensa (NoXe4dkn), TBEpAble peakTUBbl MOXHO BpaTb pyKkamu

1) B xummnyeckom KabuHete, nabopatopumn, KaTeropuyeckun 3anpeleHo NnpobosBaTh BELLECTBA Ha BKYC UM
npuHUMaTb nmuy. CyxkageHmne 1 — HeBepHoe.

2) CywecTByeT NpaBuIo — TAXKENOE NTb B I€TKOE, Ce0BaTeNbHO, HEOOX0AMMO KMCNOTY NPUINBATbL K BOAE,
CyXAeHune 2 npaBuibHOeE.

3) OanH 13 cnocoboB Tyl EeHMA NOXKapa — U30/IMPOBATb OYar BO3ropaHua, 3aTpyaHUB A0CTyn Bo3ayxa. CyxaeHue
npasuabHoOe.

4) Kateropnyecku 3anpeLleHo Hacbinatb peakTusbl pykamu. CyxKaeHne HeBepHOoe.

OTseT: 23.
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Bonpoc 9-2.

N3 npuBenEHHOro cnucka Bblbepute BepHble CyXXOEHUS O npaBusiax noBegeHns B XMMNUYECKOM
nabopaTtopun 1 obpalleHnss C XMMUYeCKMMK BellecTBamu. B oTBeTe 3anuwmnTe umdpbl, Nog KOTOPLIMU OHK
yKkasaHbl. (B 3agaHnm MoXeT 6bITb HECKOSTbKO BEPHbIX CYXOEHWUN.)

1) MNNOTHOCTL BOAbI MOXHO M3MEPUTL C MOMOLLLIO apeoMeTpa.

2) Ina namepeHnsa obbema XKuUaKkoCTn NCNOMb3yT MEPHbIN LUNUHAP.

3) CTynka c necTMKoM npeaHasHayeHbl 4515 nepemMeLlBaHns TBEPLbIX BELLECTB.

4) Ana namepeHunsa temrnepaTypbl UCMOMNb3YT MEPHYIO MUMNETKY.

'»‘

/( W3OATENLCTBO

‘w NErMoH



Bonpoc 9-2.

1) ApeomeTp — nNpmbop ANA U3MeEPEHMA NIOTHOCTU XKuakocten. CyxkaeHmne 1 — BepHoe.
2) O6BEM KMAKOCTN U3MEPSAIOT C MOMOLLbIO MEPHOIO UMAUMHAPA, MEPHOM NUMNETKY,

MeH3ypKun. CyxaeHne 2 — sepHoe.
3) CTynKka ¢ NecTMKOM MCNONb3YIOTCA AN U3MeNbYyeHNs TBEpPAbIX BewecTB. CyxkaeHne 3 — HEBEPHOE.

4) TemnepaTypy N3MEPALIOT C NoMoLLbio TepmomeTpa. CyxaeHne 4 — HeBEPHOe.
Omeem: 12.
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