queﬁHo-MeToAqucmﬁ
.. KOomMMNJiekc no

yyebHOMy npeameTty

«Xmmusa»

B.B. EpemuH,

B.B.JlyHuHa U
COaBTOPOB:
XMMMA € 7 Knacca

nopaLuas

CCUMCKMM
yuyebHuK

2.10. Kepumos
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OCOBEHHOCTU YMK

B.B.JIYHUHA »n coaBTOpOB

@) I pe

o

pauus -
CCUUCKMM
y4ebHMK orova

BeHTal

» ABTOpCKas KoHUenuus
npenogaBaHUA XMMUU B  LUKOJe
pa3paboTaHa KOJJTIEKTUBOM

npenopaBaTerien U y4YeHbIX
MI'Y um. M.B. JlomoHoCOBa.

»Kypc opueHTMpoBaH Ha LIKOSMbl W
Knaccbl KaKk ¢ ©0a30BbIM, TakK M
C yrnyo6rneHHbIM U3y4YeHUemM XuMum.

»BbICOKUN Hay4YHbIU YPOBEHb.



OCOBEHHOCTU YMK

B.B.JIYHUHA »n coaBTOpOB

Kypc omnmuuaror

@

Hopnopauw

pOCCHMCKHH
yqe HHUK obpoda

BeHTaHa

BblBEePEHHbIU oToop
dakTOonornyeckoro MaTtepuana,
HeobXxoOMMOro Ana co3gaHus LEeNOCTHOW
€CTECTBEHHOHAY4YHOW  KapTUHbl  MUpa,
KOMMOpPTHOro n be3onacHoro
B3aUMOOENUCTBUA C OKpyXKaroLlen cpenoun
B YCINOBUAX NPOU3BOACTBA U B BbITY;

peann3auuns CUCTEeMHO-
AgeATenbHOCTHOrNo noaxoaAa,

HaUueJileHHOCTb Ha AOOCTUNXEHNE
NnpeaMeTHbIX, MeTarnpegMeTHbIX U

JINHHOCTHbIX PE3YJ1bTaTOB,
BbiBepeHHble MeXnpeamMmeTtHbleé CBA3U



YMK B.B.JIYHUHA n coaBTOpOB

B bepepanbHOM nepeyHe
y4eOHUKOB

NMpukaz MuHnpocBeweHna Poccum ot 28.12.2018 N 345 (pen. ot
18.05.2020) "O dhepepanbHOM nepeyHe y4eOHMKOB, peKOMeHAYeMbIX K
MCNONb30BaHUIO NpPU peanu3aumm MMEeLWUX rocyaapCcTBEHHYIO
akKkpeauTauukw oOpasoBaTesibHbIX MNpPoOrpamMm HadanbHOro obouero,
OCHOBHOro obuiero, cpeaHero oowero oopasosaHusa"

1.2.5.3. Xumuns (y4ebHbIn npegmer)

1.2.5.3.2.1 EpemuH B.B., Xrmums 0]0]0; http://drofa-
KyabmeHko H.E., ",EI,POCDA" ventana.ru/ex
Hpo3gos A.A. n ap./ pertise/umk-
[Moa pea. JlyHnHa B.B. 113

1.2.5.3.2.2 EpemuH B.B., Xumms 0]0]0; http://drofa-
KyabmeHko H.E., ",EI,POCDA" ventana.ru/ex
Hpo3gos A.A. n ap./ pertise/umk-
[Moa pea. JlyHnHa B.B. 113

®|"[5'°3"€E"ﬁucxuu N

yqe HHUK obpoda



ncnonb3oBaHUko nNpu peanndaumm  NMerwLwwunux

YMK B.B.JIYHUHA n coaBTOpOB

B bepepanbHOM nepeyHe
y4eOHUKOB

NMpukaz MuHnpocBeweHna Poccum ot 28.12.2018 N 345 (pen. ot
18.05.2020) "O dhepepanbHOM nepeyHe y4eOHMKOB, peKOMeHAYeMbIX K

rocyaapCcTBEHHYIO

akKKpeauTauuilo obOpa3oBaTesibHbIX MporpamMm HavanbHoro obouero,
OCHOBHOro obuiero, cpeaHero oowero oopasosaHusa"
1.2.5.3. Xumun4a (y4eOHbIN npegmer)

1.3.5.4.2.1.1

1.3.5.4.2.2.1

EpemuH B.B., Xnumus
KyabmeHko H.E., (6a3oBbIN
TepeHuH B.U., YPOBEHb)

HOposgos A.A., JIyHWH
B.B.; nog pea. JlyHnHa

B.B.
EpemuH B.B., Xumuns
KyabmeHko H.E., (6asoBbin

Opo3nos AA., JIyHUH  ypOBEHb)
B.B.; nog pea. JlyHuHa
B.B.

000
"OPO®A"

10

11 00O
IIHPO¢AII

http://drofa-
ventana.ru/expe
rtise/lumk-180

http://drofa-
ventana.ru/expe
rtise/lumk-180



YMK B.B.JIYHUHA n coaBTOpOB
B bepepanbHOM nepeyHe
y4eOHUKOB

NMpukaz MuHnpocBeweHna Poccum ot 28.12.2018 N 345 (pen. ot
18.05.2020) "O dhepepanbHOM nepeyHe y4eOHMKOB, peKOMeHAYeMbIX K
UCNOSNIb30BaHUIO MNpPU peanu3aumMm UMerLWUX rocyaapCTBEHHYIO
akKKpeauTauuilo obOpa3oBaTesibHbIX MporpamMm HavanbHoro obouero,
OCHOBHOro obuiero, cpeaHero oowero oopasosaHusa"

1.2.5.3. Xumun4a (y4eOHbIN npegmer)

1.3.5.5.1.1.1 EpemuH B.B., Xummg 10 OO0 http://drofa-
KyabmeHko H.E., (yrnyonen- "0PO®A" ventana.ru/expe
TepeHnunH B.A., HbIN rtise/lumk-181
Hpos3nos AA., YPOBEHD)
JlyHnu B.B.;
noa pea. JlynmHa B.B.

1.3.5.5.1.2.1 EpemuH B.B., Xumuga 11 OO0 http://drofa-
KyabmeHko H.E., (yrnyoneH- "0PO®A" ventana.ru/expe
Oposgoos AA., HbIN rtise/umk-181
JlynuH B.B; YPOBEHb)

noa pea. JlyHnHa B.B.



«Xnmusa. 7 Knace»

B.B. EpemuH, A.A. [lposgos, B.B. JlyHUH

B. B. Epesn, A. A. Jlpoanos, B. B. Jlyn

XI/IMVIﬂ

. Xummna, dusmka, obuonorns dQOPMUPYKOT Yy Hac
npeacraBneHne o eauHOW KapTUHE Mupa BO BCEM €ro
MHoroobpasun. Bbl 3TO y3HaeTe M MOUMETE, U3Y4MB
OCHOBHble MNpeacTaBneHusi, MOHATUSA, 3aKOHbl XUMWMU,
N3NOXEHHblIE B HacTosiwem YydebHOM nocodbun. Bbl
NO3HAKOMUTECHL CO MHOIMMMMW BblOAKWMMNCA XUMUKaAMW,
dumsmnkammn, Guonoramm, OTKPbLITUA KOTOPbLIX MOMOraroT
HaM MOHATb, YTO XUMUS — 3TO XWU3Hb. be3 xumum Het
XXUSHW.

ABTOpbI ByayT GnarogapHbl yYnTenam 3a UxX MHeHue
O nponegeBTUYECKOM Kypce «Xumud. BsegoeHne B
npegmet. 7 Knacc», 3a nornes3Hble COBETbl, 3aMeyaHus,
HanpaslfieHHble Ha ynydleHne codep)XaHus N KadecTsa
N3NOXeHNs maTtepuana.

B. B. JlyHuH, akademuk PAH,
npe3udeHm xumu4eckoz20 hakysibmema
MrI'y umenu M. B. JlomoHocoO@8a

@ | iSSPCaEI:IMCKMH ,?7 N
yqe HUK obpoda a8



«Xnumus. 7 Knace»

B.B. EpemuH, A.A. [1po3gos, B.B. JIyHUH

YTBEPX/EHA

Pemenuem Konneruu
MunucTepcTBa NpOCBEILIEHUS
Poccutickoi ®@enepauuu
npoTtokona oT 3 aekabps 2019 r. Ne [IK-4BH

Konuenuus npenogaBaHusi yueOHOro npeaMera « XuMHs»
B o0Opa3zoBaTe/ibHbIX opranu3auusax Poccuiickoii @eaepauuu,
peaiu3yIoUIHX OCHOBHBIe 0011e00pa3oBaTe/IbHbIE IPOrPAMMBbI

3. PexoMmeH10BaTh oOpa3zoBaTeIbHbIM OpraHu3alusiM, pPeATU3YIOLIUM
oOpa3zoBaTeJbHYI0  IIpOrpaMMy  OCHOBHOro  oOmiero oOpa3oBaHHS, BKJIIOYATH
[POIeaeBTUYECKUI (BBOAHBIN) Kypc XUMHM 11 oOydaromuxcst 7 kiacca B yacth OOII,
dopMUpyemMyr0o y4acTHHKaMH 00pa30BaTebHbIX OTHOIIEHHUH,

/) | Boccuncni 5 W

yqe HUK obppooa 58



«Xnmusa. 7 Knace»

B.B. EpemuH, A.A. [lposgos, B.B. JlyHUH

B. B. Epewin, A, A. ilposaon, B. B. Sy @

XUMUI

LB B B B O O O B O I B I R

1 9 Vrnexucnsin ras

+ KakoBEI cBOcTEA YIIeKBECIOrO raza’?
+ Kaw B npupoge o6pasyerca CO, H Bo UTo 0H NpespamaeTcs?
+ OmaceH JIH YIIeKHCILIE Mras 418 deaosera?

HayuHEBEIIHCE PASMKHTATE OTOHL, YENOBEK CAMOCTOATENILHO
OCYIIECTER OJHY HE MepPBhIX, BCITH HE CAMYK MEPEYI0 XHMHA-
YeCKYE peakliHip. B peaknuy ropeHHA ApeBecHHEl, KAK H BO
MHOPHX JDYVIHX PeakllHAX FOpeHHA OPpraHHdecKHX BellecTE
(puc. 91), obpasyioTcd ABA BEIIECTBEA — YIVIEKHCAERIH ras
H BOJA.

|K[333Pcag|:|ﬁcxuﬁ N
yY4ebHUK opooa

3HAKOMCTBO
C MATEPHAJIAMH

(AR B R NN NEEEENENEERENEEREREEEENERNERNERSHNHNESESEHNHNERJEHMNNESRH:EHS};RJENBN]

24 Mertannu u crinaeet

+ YoM METALIE OTTHIANTCA OT HEMETANIORT
+ Yro Takce conasm?
« Hak nomyuasoT MeTanmsl 13 pya?

Memaaaamu HA3EBAKT HECKOJIBKO JECATHOE NPOCTHIX Be-
HecTs, obaanalnmux pAgoM obmux ceoiicTs. Hanbonee ua-
BecTHEHI xenezo Fe, meas Cu, anomuani Al, nusk Zn, ono-
B0 Sn, ceuHern Pb, cepefpo Ag, somoro Au, nnatmHa Pt,
pryrs Hg (pre. 121). CrexeoTnoMMpoBaHHEIE IOBEPXHOC-

&N

a)
d)
Pue. 121. HexoTophle METaINL M CILIABLI: @ — Medh; i — CTANL (CILIAR HA OCHORE

JEeNead); § — MHHK; 2 — 0J0B0; § — CEHHEN; £ — AJIOMHAHR; % — HBEEITHpHOS
30M0TO (CILIAR 30J0TA ¢ MeAkI0)




«Xnumus. 7 Knace»

B.B. EpemuH, A.A. [1po3gos, B.B. JIyHUH

IIpakTuueckue paboTu l 7

061

punoxenune

----------------------------------------------------------

oooooooooooooooooooooooooooooooooooooooooooooo

Ycnosuele 0603HaveHUA

(— EE) — ofbaAcHeHHe 3HAYEHH A HOBOTO TEPMHHA B pasjiele
«CyoBaps TEPMHHOE »
BAHHMATEHBHBIE
. L OIIBITHI
: %% — DpyOpuka «3Haere Ju BhI?»

W' — Bompoc 1o TeKCTy

o — BadHOe VTBepH IeHHe

o — npoGJaeMHBII BOIPOC

Kopnopauus -
@ | poccnmcxwu N X )
BeHTaHa & — 3ajJJaHHe NOBEINIeéHHOH CIOMHOCTH

yqe HHUK obpoda




«Xnmusa. 7 Knace»

B.B. EpemuH, A.A. [lposgos, B.B. JlyHUH

TAEITHIIA 1. $opMynst HEKOTOPLIX CLOMHLIX BELECTE
Xumuuecwan Mpowznomenne
femecreo dopryna ? dopuyma
Boga H.0 All-ABA-0
X nopuj HATpHA NaCl HATPHI=XI0D
(moBapeHHAA COME)
KapBonar marpus (coga) Na,CO, HATPHH-BA-[3-0-TPH
L boooa Cu- e Ma P KapGomaT Ransnns CaCO, KANLIHH-1[3-0-TPH
(Men)
MeTan CH, Ia-AlI-YeTEIDE
Amuuar NH, SH-AII-TPH
Cepopogopon HS A= ARA-3C
CepHasa KHCIOTA H_80, A= JBA-3C-0-YeTEIPe
I'moxoaa CH, 0, Ia-MIeCTE-Al- IBCHAJIATE
Fe?*, 8% Fe*, Fe®' Nd?* O-IECTh
Puc. 133. OKpacka cTEKOT HOHAMH METATLTOR Caxaposa (caxap) CH,0, I(3~IBeHAIATE-AIM- TBa/-

OATE JBA-0-0JNHHAIATE

IpoasanuaupyiiTe XUMIUECKY0 (QOpMYIY MeTaHA. Kakux aToMOB
B HEM DoJbIle ® BO cKOIBKO pasz? CKOMBKO OPONEeHTOE oT 00mero

Kopnopauus _ o . . YHCNA ATOMOB COCTABIAKT ATOMEL YITIEPOJa, & CKOJIBKO — ATOMBI
@ | pOCCHHCKHH # b’ . Bomopoza?
y'-le6Hlfll{ DPODA rpad



«Xnmusa. 7 Knace»

B.B. EpemuH, A.A. [lposgos, B.B. JlyHUH

B2 B A, A Mesicin B, B iy ® Bompockt W 3alaHKA

B ceofiopHoe BpemMa -
1. Kaxyio onepannio HASEIBAKT BEINApHBAHHeM? Kak eé ocvinecTenawnT?
Henmonsaysa MIacTHINH H COHYKH, cODEPHTE MOAEN: MOTSKYIEl BOAEL, 2 P
-
IPEACTABNE ATOME KHCIODOIA 1 BOLOPOIA MAPHKANM PASHOTO IBETA, . PapccramuTe, HAK MOMKHO BEIDACTHTE B JOMAINHHY VCIOBHAX KDY

ACBA3IH — COHYKAMH. y‘-lT'HTl?, HTO ATOM KHCIOPOIa DoNkIIe ATOMA BO- HETS KPHCTANLIED ITOHAPME HOil COMH.

AOpOfA IPHMEPHO B IBA Pada. 3. Kaxk MOMHO NPEBPATHTE MeIKHeé KPHCTANIE] KAMHIHOH CEIHTDH B
o Kpynane?
- 4. Ipu seinapusanpn 120 r pacTeopa DoBapeHHOH coaM noayduad 6 r
Iogemy Boga HrpaeT YHHEAILHYI0 PO B #H3HH 9e0BeKa’? i
TEEpAOro ocTaTKA. OnpejeTHTe MACCORYIO AOMI0 COTH B HCXOMHOM DAc-
TEODE.
Bompocst u 3afaHua 5. B karkoM caydae YIAcTCA MOMYYHTE GOMBIIE TBEPIOTO OCTATHA! NPH
srmmapusanun 230 r 7% -ro pacTBOpa moBapeHnoi conm mam 150 r
1. Kaxoii soger ua 3emiae HONLIOE BCero — TEEDIOM, MHAKON HIH razo- 10% -ro pacTEopa KanHiEoi cennTpRr?
obpasHoi?
. . 6. Henoneaysa gaHHEIE 0 PACTEOPHMOCTH NOBAPEHHON COTH M3 MPHIOHE-
2. Kakoe H3 arperaTHEIX COCTOAHHI BOALI: a) caMoe TAMENoe; 0) caMoe
Térroe? HHA (c. 190), onpegennTe, MOMHO JH PACTBOPHTE OPH KOMHATHOH

TEMIEPATYPE JIBE CTOMOBEIE JOMKHH NOBAPDEHHOIN comn B 1 1 BogmL

3. B uéM pasHHIa MeRIY OpecHON B AHCTHIANHPOBAHHON Bogoil?
P Ay up A P a Onua cToMoRAS To¥Ea 03 ropkH BMemjaeT 25 r coan.

4. Kak Brl fymMaeTe, DOME3HO IH OHTE JHCTHILIHPORBAHHYIO BOAY?

5. Kaxyio reoMeTpHYecKy0 (POPMY HMeeT MOJIeKYIa BOALIT

6. CHONEKO DPOLEHTOR BOOPOLA COLEPHKET BOAA: 4) 0 Macce; 0) o wue-
v atoMos?

7. B makoM arperaTHoM COCTOAHHH MEMIY MOJEKYIaME BOAL DoJbIne
BCETD BOSOPOSHEIX cBA3e?

8. Yrolkl NEepEeBeCTH BLLIECTED HE MHAKOTO COCTOAHHA B razoodpasHoe,
HY3HO PA30PBATE BCE CEAIN MEJY MOIeKYIAMH, a 414 3Toro — 3a-
TPATHTL 3HEPrH0 B BHjge TennoTkl. Henoneays ator gakr, obeacunTe, H_H
HOYeMY ¥ BOALI 0UEHE BEICOKAA TEILIOTA HCIAPEHH.

(140 1)

9. Kax Bl AyMaeTe, Oo4eMy H3HE NOABIIACE B JMKHIKOH BOjge, a HE B —
TREpHOIT?

B cBoGopHOE BpEMA

CamocToaTensno cihororpadupyiite HECKONBKO CHesKHHOK., Yem oHE
PasIHYAKTCA B 4TO ¥ HEX obmero? { 14 [] }

E ceobopHoe BpeMA

B mazpannax HEKOTOPEIY PACTBOPOE HMESTCHd CIAOBO «BOOAS . Henons-

aya HHQOPMANHOHHEIE Ppecypekl, JailTe onpejeleHHsa TOHATHH: «H3- PH: 3 E Ha[l.rl H.I[ HOE upEﬂETaBJIEIIHE

EECTHOBAA BOJA®, CﬁpOMHﬂH BOJA®, «JKABRICBAA BOJA», s AMMHAYHAN

EOdae, « TYATETHAH BOgAS® . MEEELI HG_IIEI{}?JILI Bﬂlﬂ;i:l'pﬂ'ﬂ;a H!

@ | Egpcagl:lﬁc:l{uﬁ ,?7 N

yY4ebHUK opooa



«Xnmusa. 7 Knace»

B.B. EpemuH, A.A. [lposgos, B.B. JlyHUH

B. 5. Epesan, A, A, posson, B. B. Sy @

Kpome 3emmau, VrileKHeLIH ras ecThb H B aTMociepe IpYTHX ILTaHET
X I/I M H H ¢ Conseunoil cucremel. Ha Benepe u Mapce ol cocraBnaer 96% aT-

¢ mocdepsl, IPAELa, JABTeHHe HA 3THX ILIAHEeTAX pasHoe: HA BeHepe
B 100 pas bonsmre, a Ha Mapee 8 100 pas MeHBIIe, 4eM Ha JeMIe.
BrnarogapA mapHHKOBOMY adubeKTy, BEIZBIBASMOMY VIJIEKHCIBIM
razoMm, BeHepa ABnAeTcA camMoil ropAdeil muanertoii Comrreunoil cu-
CTEMEL.

BemecTeo ¢ cAMBIM PAZHOODPAZHEIM COCTABOM cOCTOMT Ha 11 ane-
meHTOB. Ero xmmmueckas dgopmyna C, H, AuBCIF,N.OP PtW.

8- 2" 2
970 BemecTEO OBLIO CHETE3HPOEAHO B 1991 r. aErIHilcCKHMH XHMH-

EaMH. Puc. 53. Jlpyoa aneTacroR Puc. 54. HenapaTe sonota
B KEAPOeEOH Nopoge

PeropacmeHoM cpey cofiedl 0 PACTEOPHMOCTH E BOJE ABJIAETCH
HHUTpAT cepebpa (nanuc). IIpu 25 °C g 100 M1 BogBl MOHO PACTBO-
puTk 250 r conH, a B KHNAIel soge — 770 .

..............................................................................................

C-IIIE,[[H KPHCTAIIOE BCTPEYAKTCA JEHIDHTEI — BETBAIIHECHA IpeBO-
BHIHEIe CPACTAHHA OTIHEJBHEBEIX HKPHCTAILIHYeCHKHX BépEH . Poer
EPHCTAINIOE B JeHAPHTAX OPOHCXOTHAT 0YeHEb EhIll’.‘,TpD OpH IPpOHHK-

opnepantt o ~ HOBEHHH RKOHIEHTPHPOBAHHBIX PDACTBOPOE IO TOHEHM TpelllHHaAM
@ | poccHickmii N e
yl-le6H|/II-( DPOOA rpad R rerwrenarErnEaE R ETE sy



«Xnmusa. 7 Knace»

B.B. EpemuH, A.A. [lposgos, B.B. JlyHUH

B. B. Epewin, A, A. ilposaon, B. B. Sy @

XUMUI

O. H. Menpenees
(1834—1907)

Brigamommmiica poccHicKH XHMHK, TepROOTE L=
paTent Ilepuogrueckoro zaxoma, pognaca B To-
GONECKE B CEMBLE VUHTENA H JHPEKTOPA MECTHOMH
ramaazan. O6yuanca B [leTepOyprekoM Oegaro-
rHYECKOM HHCTHTYTE, SAKOHYHI €r0 ¢ SOI0TOH
smegantio. Ilocae storo aea roga mpoeén B Dep-
MAHMH HA CTAXKHPOBKE B NabOpaTopHH H3IBeCT-
Horo XxuMuka PoGepra Bynsena. Bepuyemmck Ha
POAMHY, BANHTHI AHccepTanui sPaceympenne

S

.'A??;..,,,L_ Al >

0 COBIMHEHHH CIHPTA ¢ BOAOils , B KOTOpOi AoKa- Lty By tusm
347, 9TO PACTEOPEHHE BEUIECTE B BOJAE CODPOBO- ; b :';;’ ik

‘g

JMAAETCH XHMHUSCKHM BIANMOJCHCTEHEM PAcTEOPEHHOIO BOIIECTEA H pac- Lieayy masy

‘&\E‘\‘ lfu‘-- p e
= " - 15 A -
teopaTens. B 1869—1871 rr. yuénnil napanmensio paboran wag [Mepuogn- 3 B e ,—,Ww
TeCcKOo cHeTeMol B yuefEHKoM « OCHOBEI XHMPH» , KOTOPLIN HA JOATHE INOJEL Bt Hat /-‘; ‘:’- s Goayr ;lam ho e
2 a5 " = weflr chie ea b e u it
CTAN caMoli monyaspHoil kKEHrol mo xmMmunu. [lepaniii A ~ -}9 o :";,: O350 27201 bt oy
1 . - iw ) H
BAPHAHT hl'[epno,un‘qecuuoﬁ cHCTeME nofsBHacH B 1869 1., k cp | NN it i A TR A
KOrja Y9eHoMY OEITo 49 met. ] 8 »i ;_'-: é_-;:_r Gy st
" , . I .
Mengenees OB He TOALKO 3AMeUATEILELIM YIEHEIM, ] § DT S T D B Guh e oy
i - ' ‘ 4
HO H TATAHTIHERIM NPEOOJABATEIEM H O0IIeCTEEHHEIM ] ) ‘;f;_‘;. sz‘ et
] %
]

AEATEAeM, MHOTO CAEJABIIHM [AAA PAIBHTHS OTede-
CTEEHHOH HAYVKH H OpOMEIILIeHHOCTH. B ero wecTs Ha-
span 101-i anemenT [leproguueckoil cHCTEME] XETMETE-
CHHX MIEMeHTOR.

Pt G ¥
.. wi¥ v

Pue. 25. Mapka, seinyvimenEad ¥ 100-geTHo
co gua poxgenasa [1. M. Mengeneena

Wi e o -
dana -&JL il ham

s S < nri, Al /47«/7.;.. .

Pepon

Puc. 26. Benonoit sapuant [Hepuoguueckoit cucremsn 1. . Menneneena,
17 qreppans 1869 r. (Hayunmid apxus [1. H. Meageneesa. CIIGI'Y,
MM P @1 A-17-7-2)

@fﬁ&%ﬂﬁcxuﬁ N

yY4ebHUK opooa



«XUMUA. 7 Knace»
B.B. EpemuH, A.A. [1po3gos, B.B. JIyHUH

Puc. 136. Mosanka «[lonrrasckan Gatanuss B 3Jannn AKajeMUH HAVK
B Cankr-Ilerepbypre

@ | Kﬁgpcagl:lﬁcr{uﬁ ,'97 N

yY4ebHUK opooa



«Xnmusa. 7 Knace»

B.B. EpemuH, A.A. [lposgos, B.B. JlyHUH

B. B. Epeswn, A, A, lpoanon, B. B, Jlyini @
Henoseueckan

[10BepXHOCTE

okeaHal(l )
bl L1 anc)

LA ST OO G ]

(0T IO CH L A8

B omeam@T oy

Puc. 96. KpyrosopoT yriekHeIoro raja B OpEpone (muhph ofosHagaoT
KOJHYECTEO MEJLITHAPA0E TOHH YIJEpola B Moj; KpacHEIe HH(pE —
auTponorennstii CO,)

TWramr STRMATATIA TTATWA FIAAN TI0 G eaadnime T rro T T e il Fa e

@ | Egpcagl:lﬁc:l{uﬁ ,#7 N

yY4ebHUK opooa
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«Xnmusa. 7 Knace»

Vpok 6/7. UcTtopuna cospaHua
MepuoanyecKon cMCTEMBI XMMWYECKUX 3/IEMEHTOB
. U. Mengeneesa

XapaKTepUCTUKa OCHOBHbLIX BUAOE IEATENLHOCTH oByyalouerocs

B xone ypoka obyuaioUIerocs I0/KHEL:

— JIEMOHCTPUPOBATE 3HAHME MCTOPMM coznaHus [lepuonuue-
CKOIi CHCTEMBI XUMHUECKHX IIEMEHTOB;

— PACKPBIBATH CMBICII TIOHATHS «IIEPUOIHYHOCTE |

— packpeiBaTk eMmbics [lepuonnueckoro sakona . M. Menne-
neesa;

— deMoncmpuposamy IHAHNUE HAUD0.1ee GaANCHLIX ceedeHil o
dcuinu u deameasrocmu M. H. Mendeaeesa;

— HabmoaaTh AEMOHCTPUPYEMBIC MATEPUAIBI M OMKMCHIBATL UX C
MOMOLIBIO POAHOTO SI3BIKA M A3BIKA XMMHH.

OcHoBHOE cofepiKaHue YpoKa

Heropus cosnanma [Mepuonuueckoil cueTeMbl XHMHYECKHX DJle-
menToB. [lepnonuunocts. [Nepuonnyecknii sakon . M. Mennenee-
Ba. [epuonmueckan cucrema. AKusub u nestensiocts . M. Menne-
necBa.

HdeMoHCcTpaUMK
INepuonuueckan cucrema [1. M. Menneneesa.
MeTonHuecKkHe PeKOMeHIALHH 10 IPOBEIeHHIO YPOKa
YpoK peKOMEHIYETCA HAYATh CO CIOB:
«Mup crnoxeH, OH MOIOH COOBITHIL, COMHEHMIT
M Taiii BECKOHEYHBIX M CMEJIBIX 3aragoK
Kak uyno npupoasl poxiacTces reHwii
U B xaoce 3TOM
Haxonur nopsiiok...»
O.H. Cymoaarxoea

[Mocne snurpada yuurens obpamnaeT BHUMAHHEC O0YYarOInxCs
Ha noprper JI. M. Menneneesa m 3amaer sonpoc «Yto oTkphul
. U. Mennences?».

Hanee opranusyercsa paboTa ¢ TEKCTOM naparpada 1mo sonpocam:

Ipynmna 1:

I. Korna coznana TMepuonuueckas cHCTEMA XUMHUYECKHX 3Jie-
MeHTOR?

2. Kakoe KOMTHYECTBO 3JIEMEHTOB DBIJIO M3BECTHO K HAUAITY BTO-
poii nonoeuHbl XX Beka?

3. Kakue rpynnsl 3J1eMeHTOB, CXOIHBIX IO CBOHCTBAM, OBLUIH
BBIAEIEHBI YISHBIMH?

4. Kakasi 3aKOHOMCPHOCTL ObLla 3aMcucHa YYCHBIMH MPH pac-
MOJIOKEHHH 3/IEMEHTOB B ONPEAc/IcHHOM Topsiake?

@ | Kﬁgpcagl:lﬁcr{uﬁ ,'97 N

yY4ebHUK opooa

B.B. EpemuH, A.A. [lposgos, B.B. JlyHUH

5. Ucnonesya seickaseiBanue 0. M. Menneneesa, chopmymnu-
pYiiTe, B ueM 3akJiouaeTes cyiiHocTs [lepuonuueckoro 3akoHa?

Ipynimna 2:

1. Kakoe cpoiictso anemenTos 1. M. Menaenees nonoxui B oc-
Hosy [lepuonuyeckoii cucteMur?

2. B uem otnuune [Mepuonuueckoit cucremsl 1. M. Menneneesa
OT TABJIHLL, CO3MAHHBIX APYTHMH YUEHBIMHT

3. Yro npenckasan /1. M. Mennenees, onupasics Ha [lepuonnye-
CKY10 cHCcTEMY?

4. Beuty 11 ero npeacKasaHus MoATEEPKIeHBI T

5. B uem saxmouaerca 3acayra [1. M. Menneneesa?

[Nocne obcyxneHHA OTBETOB HA BOTIPOCHI MPEIATASTCH 3aCiy-
LIATE WHIMBHIYAIBHEIE COODMICHHS O0YYAROLIMXCS, NOMOIHAIONINE
OCHOBHOE COJCP:KAHHE YPOKA W 3aBEPIIHTEL YPOK MOCTAHOBKOH Mpo-
GIeMHOTO BOTIpOCA, MPUBEICHHOTO HA cTpaHule 44 yuebHuka: «Kak
Bul mymaete, kak . M. Mennenees cMor oTKpBITE NEepHOTHYECKHIT
3aKOH, He 3Hasa cTpoeHus aroma? Uto emy nomorno?s

OTBeT Ha TpobIeMHEII BoTpoc:

Menneneer orkpein [Nepuonuueckuii 3aKOH, NMOTOMY YTO GBI
myboKo yOekIeH B TOM, uTO HabIINAeMBIE 3aKOHOMEPHOCTH B
CBOMCTBAX 3IEMEHTaX — HE CIy4ailHOCTh, 4 NMPOABIEHHE KAKOTO-TO
obiero 3akoHa [Ipuponer. Insa Toro, 4ToOH OTKPHITE 38KOH, EMY
MPHIIUIOCE OYEHB MHOTO IYMATh O TOM, KAK PACMOIOKHTE 3IEMEHTHI
B MOPAIKE U3MEHEHHS MX CBOMCTB M YEM 3aIlOIHUTE IIYCTLIC MECTA B
co3naBaeMoil MM cxeme. MeHneneeB NOHMMA, YTO MPHYWHEL 3TOTO
3AKOHA JIEKAT B CTPOCHHH ATOMA, HO O CAMOM CTPOCHHH OH HHYETO
HE 3HAJL.

lloMalwHee 3aganue: § 6 Ha cTp. 40—44 yuebHUKA; BONPOCH! U 3a-
nanusa Ne 2, 3 wa crp. 44 yuebuuka.



5 «Xnumus. 8 — 9 knaccol»

YMK B.B. JlyHnHa n coastopos

d Xumwus. 8 Knacc: y4yeoHuk -/
B.B. EpeMuH, H.E. Ky3bMeHKo,
A.A. [po3noB, B.B. JlyHuH; noa peaA.
B.B. JlynuHa. — M.: Opodpa, 2019. — 287,
[1] c.: vn.

d Xwumusa. 9 knacc: yyeoHuk/ B.B. EpemMuH,
H.E. Ky3bMeHKo, AA. dpo3nos,
B.B. JlyHuH; nop pen. B.B. JlyHuHa. —
M.: Opodpba, 2019. — 287, [1] c.: un.

PekomeHgoBaHbl MuHuctepcTtBOM OOpa3oBaHUA U
Haykun Poccuimnckon ®depgepaumm
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yqe HUK obppooa 58




«Xnmus. 8 knace»

YMK B.B. JlyHnHa v coaBTOpOB
nnaHupoBaHue 2 — 3 Yyaca B Hegento

maea 1. lNepBOHaYanbHble XMMUYECKUE NMOHATUSA
maea 2. Kucnopopa. Okcugbl. BaneHTHOCTb
maga 3. Bogopopa. Kucnorbi. Conu

maBa 4. Bopa. PactBopbl. OCHOBaHuSA

maBa 5. O6o0LWeHne cBeaeHUN O BaXXHEeULWNX Krnaccax
HeopraHu4ecknx coeguHeHuUmn

magBa 6. Nepunognyecknn 3akoH u Nepuoanyeckasn
cucrtema xmumu4yeckux anemeHtoB [1. U. MeHpoeneeBa

maBa 7. CtpoeHue atoma. CoBpemeHHasa popmMmyrnupoBKa
Nepuognyeckoro sakoHa

Nmaea 8. XmMmunyeckas cBfi3b

@fﬁ’&f&”ﬁucxm L N
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«Xnmus. 8 knace»

YMK B.B. JlyHnHa v coaBTOpOB
nnaHupoBaHue 2 — 3 Yyaca B Hegento

XI/IMI/IH MpakTukym (23 nabopaTopHbIX ONbITa U 5 NPAaKTUYECKUX
. S p a 6 OT)

* MMpakTnueckaa pabora 1. lNpaBuna 6e3onacHOCTU nNpu
paboTe B xumn4yeckoun nadoparopuu

* MMlpaktnyeckaa pabota 2. Ouyuctka 3arpA3HEHHOM
noBapeHHON conu

* MMpakTnyeckaa pabora 3. [llonyyeHune wn cBOMUCTBA
Kucnopopga

 MpakTnyeckan padota 4. lNpuroroBneHue pacreopa c
3agaHHOM MacCOBOM A0Jien pacTBOPEHHOro BelwecTBa

* MpakTnyeckana pabora 5. AKCnepMMeHTanbLHoOe pelueHne
3agad no teme «eHeTUYeECKMe CBA3U MeXAY Krnaccamu
HeopraHM4YeCKMxX coeAUHEeHUN»

®|E33€“ﬁm{mﬁ N
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«Xnmus. 8 knace»

YMK B.B. JlyHnHa v coaBTOpOB
nnaHupoBaHue 2 — 3 Yyaca B Hegento

HUMaTeNbHbIE ONbITbl MO XUMUU NbITOB
XUMM I 3a aTe eo o (80 oB)
: lNMpunoxeHus

e

e 1. ®dunsnyeckue cBOMCTBA HEKOTOPbIX BeleCcTB
Okcuabl

Kucnotbl

OcHoBaHuA
AmMm@ oTepHble oKcuabl
Conu

NS kR oD

3apayvvm Anst NoAroToBKM K LUKONIbHOU onuMmnuage
B 8 Knacce (c pewieHnem)

3a cTpaHnuamm y4yebHuKa (nutepatypa aAnsa AOoNoNHUTE S b-
HOro YTEHUSA U CCbINIKU Ha UHTEepPHeT-pecypcChl)

@fﬁ’&?ﬂucxm N

yqe HHUK obpoda



«Xnmuns. 9 Kknacey
‘SL m‘"”“ \ YMK B.B. JlyHnHa n coaBTopoB

i nnaHupoBaHue 2 — 3 Yyaca B Hegento

maea 1. Ctexuometpus. KonmyectBeHHble OTHOLLEHUS
B XUMUM

maBa 2. Xumun4yeckas peakuus
maBa 3. HemeTannbl
maBa 4. Metannbl

maBa 5. O6o0LwWweHue cBegeHU 06 anemMmeHTax u
HeopraHU4yeckunx BeLluecTBax

maBa 6. HayanbHble cBegeHns 06 opraHNM4YeCcKux
coeAUHeHUAX

@fﬁ%?&”ﬁucxm N

yqe HHUK obpoda



«Xnumusa. 9 knace»

YMK B.B. JlyHnHa v coaBTOpOB
nnaHupoBaHue 2 — 3 Yyaca B Hegento

XUMUSY MpakTnkym (13 nabopaTopHbIX ONbLITOB U 5
npakTnyeckmnx pador)

i f"‘

- * e [lpaktnyeckaa pabota 1. JIKcnepumeHTanbHoe

e pewleHMe 3agav4y nNo TemMe «JINeKTponuTu4veckas
aunccounauma»

0 * [lpakTnyeckaa padborta 2. [lony4yeHne amMmumaka wu
n3y4yeHue ero CBOMCTB

* MMpakTnyeckasa pabora 3. NMony4vyeHne yrnekucroro rasa
U U3y4YyeHue ero CBOMCTB

 [IpakTn4yeckasn padbota 4. JKcnepumMeHTarnbHoe
peweHue 3agad no teme «Hemetannbi»

* [IpakTn4yeckan padora 5. kcnepmmMmeHTaribHoe
pewweHue 3apad no teme «Metannbi»

@fﬁ%?&”ﬁucxm N

yqe HHUK obpoda



«Xnumusa. 9 knace»

YMK B.B. JlyHnHa v coaBTOpOB
nnaHupoBaHue 2 — 3 Yyaca B Hegento
« <JaHUMaTernbHble OnbITbl N0 XUMUU (5 onbITOB)

XI/I MI/I ﬂ MpunoxeHus

1. 3HadyeHuna pH pacTBOpOB KUCMOT, cornen u
ocHoBaHuu (0,1 monb/n)

2. 3Ha4veHus pH HekoTopbIX hM3MoONOrM4ecKux
Xuagkocrten

3. 3HadyeHua pH HeKoTOpbIX pacTBOPOB,
MUCrnosib3yeMbliX B ObITy

f'moponus conen
KayecTBeHHble peakuum Ha HEKOTOPbIEe UOHbI
YcnoBua npotekaHus peakummn MOHHOro oomeHa

N o ok

XapaKTeprle cTeneHn OKUCrneHmnsAa HeKOTopbIX
SJIeMeHTOB

@fﬁ’&f&”ﬁucxm L N
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«Xnumusa. 9 knace»

YMK B.B. JlyHnHa v coaBTOpOB
nnaHupoBaHue 2 — 3 Yyaca B Hegento

@ [IpnnoxeHus

8. 3HauyeHus INeKTPoOoTpULaTeNbLHOCTHU
XUMMUYECKUX anemeHToB no MonuHry

9. BaXxHeuwune OKUCNUTENu  BOCCTaHOBUTENMN
10. B3aumopgewucTBMe HEMeTannos C wWenovyamu
11. NMony4yeHue HEKOTOPLIX ras3oB

12. Cnocobbl naeHTUMKaLUnN HEKOTOPbIX ra3oB

13. 3aaayum gng NnoAroToBKU K LUKONMbHOM
onuMmnuaae B 9 Knacce (c pewueHnem)

OTBeTbI K PaCyYeTHbIM 3aAa4v4am

3a cTpaHnuamm y4yebHuKa (nutepartypa ans
AOMNOSIHUTENIb-HOro YTEHUA U CCbISIKU HAa UHTEpPHEeT-

pecypchbl)
@ | ”[SBEE"QMCKW S

yqe HHUK obpooa



«Xnumusa. 8 — 9 knace»

YMK B.B. JlyHnHa v coaBTOpOB
nnaHupoBaHue 2 — 3 Yyaca B Hegento

T Xumua. 8—9 knaccel: pabodas nporpamma K nmHumn YMK
AR B.B. JlyHuHa: y4yebHO-MeToanYeckoe nocodbve /
B.B. EpemuH, A.A. [po3nos, 3.10. Kepumos. — M.: Odpoda,
2017. — 139, [9] c.

O EpemuH, B.B. Metogunyeckoe nocobue K y4ebHUKy
B.B. Epemuna, H.E. KyabmeHko, A.A. [iposgosa v gp.
«Xnmuax. 8 knacc / B.B. EpemuH,

A.A. [lpospos., 3.1H0. Kepumos. — M.: Ipoda, 2018.

O EpemuH, B.B. Metogunyeckoe nocobue K y4ebHUKy
B.B. Epemuna, H.E. KyabmeHko, A.A. [iposgosa v ap.
«Xnumunax. 9 knacc / B.B. EpemuH,

A.A. [lposgos., 3.1H0. Kepnmos. — M.: Ipoda, 2018.

@ | poccHickmii I by
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«Xnumusa. 8 — 9 knace»

YMK B.B. JlyHnHa v coaBTOpOB
nnaHupoBaHue 2 — 3 Yyaca B Hegento

Paboune nporpamMmmbl BKNoYatoT

Pabouan

» PekomeHpauuu Mo  COCTaBJIEHUIO pabouyen
nporpamMmmbl;

> 1. lNnaHupyemble pe3ynbTaTbl OCBOEHUA Yy4eOHOro
npegmeta «XumMmusi» Ha 6a30BOM ypOBHe cpegHero

obwero obpasoBaHus
» 2. CopepxaHue y4vyebOHoro npeameta «XummMus» Ha
0a30BOM ypoOBHe cpegHero obwero oopa3soBaHus;
> 3. TemaTuyeckoe nnaHnpoBaHue Yy4eOHoOro
npegmeTa «XumMusi» Ha 6a3oBOM ypOBHe cpefHero
oOLero oopasoBaHusl.

@fﬁ%?&ﬂucxm N

yqe HHUK obpoda



«Xnmmsa. 8 — 9 knace»

YMK B.B. JlyHnHa n coastopoB
nnaHnpoBaHme 2 — 3 Yyaca B Hegenwo

Pabouan
nporpamma

K nHuKd YMK B. B. JlyHuna

XUMUA

8 == 9 Knacew

2. COJIEPZKAHHE YYEBHOI'O ITPEIMETA «XHMH »
HA VIUIVBJIEHHOM YPOBHE CPEJTHEI'O OBHIEI'O OBPA3OBAHHSA

2.1. Teopernveckne OCHOBBI XHMIH

2.1.1. Crpoenne BemecTsa

ATOMHO-MOJIEKY.ISIPHOE YUeHIT® ReTocTaa MOTekUTaNHOTA I HEAMOIAKUTANEATN CTHOAHTIG

{a4ecTBEHHBII H KOMYEeCTBEHHBII C(
raccel Bemecrsa. MobHas 071 H Ma

Crpoenne aroma. Hyxmsr. ¥
‘epMosIepHBIT CHHTE3. Omxpoimue
OepHBIX peakyuii: 0eleHue U CuHmes.
aIHOHYKIHIOB B MeauiniHe. Meron
E0XPOHOTO21I.

CoBpeMeHHas MOJETb CTPOSHH
Ipedcmaenenue o Keanmoeoli Mexan
‘eiisenbepea. Ilowamue o 601HOS
'acTIpefie/ieHHe 3JeKTPOHOB 10 3H
‘afMeHBINeil JSHEPIHH, MPaBHIIOM
HEpreTHYeckKHX YpOBHeil aroMoE
naccHHKAIA XHMHIIECKHX JJIEMEE
OJTOKHTENBHBIX M OTPHIIATETBHBIX
}aTIeHTHBIE 3/IeKTPOHBL

ITepromrgecknii 3akoH. DopMy
TpoeHnH aroma. MHpPOBO33peHYe
[.H. MenneneeBa. Pamiyc atoma. 3i
OIOPONHBIX COEIMHEHMIi, BBICLID
VIEKTPOOTPHIIATETEHOCTE.
{(HMHYeCKasi CBSI3b. DJIEKTPOHHAs IT]
{OBaNleHTHas CBS3b H ee XapaKTepHcTl
PATHOCTB CBSI3H, MOISPHOCTb, TOMSPI

KHopnopauyus

@

poccnﬁcxm‘é
yqe6 HM K DDO(DG BeéHTaHa

2.5. Tanbl pacuéTHBIX 32129

1. Haxosk/ieHHe MOJICKYIISIPHO# (pOPMYITBI YTJICBOZIOPO/IA IO €r0 IUIOTHOCTH H MAacCOBOH JIOJ
JIEMEHTOB, BXOJISIIHX B €r0 COCTAB HIIH MO NPOAYKTAM CTOpaHHS.

2. PacueTsl MacCcOBOM /10JH (MAcChl) XMMHYECKOTO COSTHHCHHUS B CMECH.

3. Pacuersl Macchl (00beMa, KOJMYECTBA BEIICCTBA) HNPOAYKTOB PEaKIMH, €CIH OJHO H:
/€IIeCTB JIJaHO B W30BITKE (MMEET MPHMECH).

4. Pacuersl MaccoBOi WM OOBEMHOM NOMM BBIXONIA MDONVKTA DEAKIMH OT TEODETHYECKH

WO3MOXKHOTO.

5. PacueTs! Temi

6. PacueTn oOBe!

7. PacueTsl MaccE
[aHO B BHJIC pacTBOPA |

8. Pacyemu! 3nef
VaHHBIM.

9. Pacyer KOHCTa

10. Pacger paBH(
€IIECTB U KOHCTAHTA |

11. Pacyer pH
‘OHIICHTpAIlHA.

2. Pacuem pH

‘OHYEHMPaYUA 1 KOHCH

13. Pacuem pacn

14. Pacuemui ¢ u

W

L P — S

SLw N L

2.6. 1'eMbl IPAKTHYECKHX PadoT
CKOpOCTh XHMHYECKHX PEaKIHii. XHMHYECKOE paBHOBECHE
DKCrepHMeHTATBLHOE pellleHHe 3a/1a4 o TeMe «[ anoreHs»
3KCHEpI‘lMEHT3J]]>HOC PEHICHHE 3a/1a4 10 TEME «XaJIBKOTeHBI»
[lony4enne aMMHaKa 0 H3ydeHHE €T0 CBOHCTR.
DKCrepHMEHTAIbHOE PelieHHE 3a/1a4 M0 TeMe « DIeMeHTHI MOJITPYITIH a30Ta»
BKCHCPHMBHTEUILHOB PEIICHHE 3a/1a4 [10 TEME ((MCTEIJIJI]:I IIaBHBIX MIOAIPpYHIDY
[Tonyuenune MeHOrO Kynopoca.
DKCIepHMEHTAILHOE pellleHHe 3a/1a4 10 TeMe « MeTauibl TO0OYHBIX NOATPYII»
[omyuenne comn Mopa.
Wsrotornenne MoJIenei MOJ]el(yJI opramiqecmx BEIIIECTB
HOle‘-iCllHC STHIICHA H myqemle €ro CBOMNCTB.
[Tonyuenne GpomdTana.
Hﬂ.ﬂy‘iEHHC areToHa.
[Tonydenne ykcycHO# KHCIOTEL
Cunres ITHIANCTaTa.
I'mapomms kpaxmana.
WnenTndukaiiug opraHiteckiX BEIecTB.
Pacrio3naBanue miacrmacc.

Pacrio3naBaHue BOOKOH.
Knamenue Teaneit




«Xnumusa. 8 — 9 knace»

YMK B.B. JlyHnHa n coastopos
nnaHupoBaHue 2 — 3 Yyaca B Hegento

Konunuecrtso | Tema ypoka OcHoBHOe cogepXKaHue nNo Temam XapaKTepucTUKa OCHOBHbIX BUA,0B
Pabouas Yyacos, [eATeNbHOCTU yYeHUKa
NpoTpamnag OTBOAUMbIX (Ha ypoBHe yuebHbIx gelicTBuin)
K THHUM YMK B. B. Slynuna
XUMUS Ha AaHHYIO0
Temy
8-9 1054 | 140u4
TEMA 1. NOBTOPEHUE U YTNYBNEHUE 3HAHWUI (17/20)
1 1 ATOMDI, ATOMHO-MONEKYNAPHOEe yuyeHue. | O6bacHATb NoNoXeHUA aTOMHO-
MONEeKyNbl, BewecrBa MOJIEKY/IAPHOIO U|MONEKyNAPHOro yyeHus.
BelecTsa HeMoNeKynApHoro cTpoeHus. |OnepupoBaTb NOHATUAMMU «XMMUYECKUI
KauecTBeHHbI U  KOJNIMYECTBEHHbIN |[a1eMeHT», «aToM», «KMOJIeKyNa», «BELLEeCTBOY,
coctaB BewecrBa. MonsapHaa u|«dpusunyeckoe Tenor.
OTHOCUTE/IbHAA MOJIEKYNSiPHAA Maccbl|O6bACHATD 3HAYeHMEe XMMUYECKOU dopmynbl
sBelectsa. MonbHaA AonAa U maccoBas |BelwecTBa KaK BblpaXXeHWe KauyecTBeHHOro u
[ONA aNeMeHTa B BelyecTse. KONIMYeCTBEHHOro COCTaBa BelyecTsa.
DemoHcTpauun. O6pasubl  BewecTB|PaccunTbiBaTb MaccoBble M MOJIbHblE [0/U
MOJIEKY/IAPHOTO U HEMOJIEKYNAPHOrO |3/1eMEeHTOB B XMMUYECKOM COeAUHEHUMU.
cTpoeHus. BosroHka noaa. Onpepenatb  ¢opmynbl  coeguHeHuit  no
M3BECTHbIM  MacCOBbIM, MOJIbHbIM  AOAAM
3N1eMeHTOB.
Habniopgatb AeMoOHCTpUpyemblie U OMNUCbIBATb
OMbITbl C NOMOLLbIO POAHOrO A3blKa U A3blKa
XUMUU.
HKopnopauusa - -
@ | poccHickmii by
yY4ebHUK opooa




«Xnumusa. 8 — 9 knace»

Y YMK B.B. JlyHnHa n coaBTopoB
nnaHupoBaHue 2 — 3 Yyaca B Hegento

8. B, Epemin, AL A. dposnan
METOAWYECKOE NOCOGBME
wopsetmnny 1. . Epesna, 1. 12 Kymasersn, A A fiposona, . 1. Sty

MeToaunyeckme nocodbus BKNOYaOT

XU MU
m‘!ﬂ »TeXHOJiorm4yeckue KapTbl No TemMam;
-
$%%P | »>MeToaumyYecKkue pekomMeHpauMmM no MNpoBeAeHMUIo
o e YPOKOB (C BapUaHTaMM KOHTPOJSIbHbLIX U MPOBEPOUYHbIX

%
_— @ pabor);

»MeToguyeckKkue pekomeHgaumm no opraHnsauumum

4 b BuCKyccuwm,

»MeToguyeckKkue pekomeHgaumm no opraHnsauumum

nccnenoBaTesibCKOU U NPOEKTHOU AeATerIbHOCTMW.

® | poccwiickui 1 W

y4ebHMK orova



B. B, Epesie, A A, fposaon

ME'I‘DnII 'IECKGE I'IOCOEHE
el

o I8 1. Kpestms, 1,12 Kymsesemn, A A e w,

XU NlPIﬂ

B. B Epeusun, A. A. Ipainos @

METOOMYECKOE NOCOBME
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«Xnumusa. 8 — 9 knace»

YMK B.B. JlyHnHa n coastopos
nnaHupoBaHue 2 — 3 Yyaca B Hegento

TEXHOJIOT'HYECKHE -KAPTBI-IIO-OCHOBHBIM - TEMAM KYPCAY

l

TEXHOJOTHYECKASA-KAPTA -TEMBI-1.«HEMETAJLIIBINY

Tabauya-1q

L TEMA-1.«HEMEALTbBI»

Ha H2yqenne-pazfena oTBoqHTCH: 31 -dac-(TpexHacoBat nporpanma), 42 Haca-(MeTHIpexdacoBat nporpamma),- 50-4acop- (IATHIACOBAA TIPOTPAMMa),

58-gacor-(mecTHYACOBAT TIPOrpaMMa J!
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«Xnmusa. 8 — 9 knacec»
YMK B.B. JlyHnHa v coaBTOpOB

nnaHupoBaHue 2 — 3 Yyaca B Hegento

OnucaHue Kaxgoro ypoka BKIHOYaeT nogpasgenol:
» HOMep U Tema ypoka,
» XapaKTepucTuKa OCHOBHbIX BUOOB OEATENBHOCTH
YYEeHUKa;
» OCHOBHOE coaepXaHue ypoka,;
» [OEeMOHCTpauum (ecnu NnpeaycMoTpeHbl MporpamMmmMon);
»> nabopaTtopHbIX ONbIT (ecnu NpeaycMoTpeEH
nporpamMmmon);
» MeToamdeckme pekoMmeHaaunm no npoBeaeHUo ypoka;
» JoMallHee 3ajaHue.

®|Kf)3pcag|:mcrmu N
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«Xnumusa. 8 — 9 knace»

YMK B.B. JlyHnHa v coaBTOpOB
nnaHupoBaHue 2 — 3 Yyaca B Hegento

DMBEW':;;J;;H';UE”?KGE I'IOCOBI‘IE
X I/I M I/I q B pasgene «MeTtognyeckme pekoMmeHaaumm no npoBeaeHuio
— ypoka» npeactaBneHbl

= OCOBEHHOCTU U3NOXEHMUA COOEPXaHUs ypoka WNnu
OCODEHHOCTM NpoBeAEHUS NPaKTUYECKON paboThl,

" MPUBOOATCS CCbINKM Ha 3agaHust nocre naparpadga
n/vnn OONOMHUTENbHbIE 3adaHus AONs  3akpenneHus
y4ebHOro marepuarna Ha ypoke,

= yKa3blBaeTCs MECTO OEMOHCTpauun,
OEMOHCTPAUMOHHBIX M nabopaTopHbIX OMbITOB B XoAe
NpoBeaEHUs YPOKa,

= [alTca pekoMeHaaumn no oopmneHuto OTYETOB Mo
NpakTU4eckum pabotam.

@ Bociuicknii 1 W
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«Xnumusa. 8 — 9 knace»

YMK B.B. JlyHnHa v coaBTOpOB
nnaHupoBaHue 2 — 3 Yyaca B Hegento

B pasgene «Metogmnyeckmne pekomeHaaumm no

NpoBeaEHNIO YPOKa» OS19 YPOKOB,

BblAENEHHbIX A1 NPOBEAEHUSA KOHTPOSbHbIX

paboT, npuBeaeHsbl 00pasLbl KOHTPONbHbIX

paborT.

Kaxabih obpaseL, KOHTPONbHOM paboThbl

BKIOYaEeT ABa BapuaHTa. Bce BapmaHThl

KOHTPOJSIbHbIX paboT AaHbl C OTBETAMM, imaniiom. B
HEKOTOPbIE — C YKa3aHMEM K UX PELLEHNIO. i e 8 e 3 L e
B pasgene «[lomawiHee 3agaHue» ykasaH
TEOpETUYECKUI MaTepuan (Mmatepman
naparpada nnu 4acTtm naparpada), Bonpocsbl
N 3agaHuns nocrie naparpada, a Takxe

S OOMONHUTENbHbIE 3aaHust, MPUBEAEHHbIE B B5idit, g g
caMom nocobuwe. e @
@ | K[SJOOPCEHMCKMVI ,'Eﬁ/ b

yqe HUK obppooa 58




«Xumua. 10 — 11 knacc. basoBbiv ypoBEHLY

YMK B.B. JlyHnHa n coastopos
nnaHupoBaHue 1 — 2 yaca B Hegernto

Pabouan

YMK B. B. Nynmuna

XUMNA

BAI0BEIA YPOBE

Xumusa. basoBbin ypoBeHb. 10—11 knaccbl: pabouas
nporpamma K numHum YMK B.B. JlyHuMHa: y4eOHo-
MeToaun4veckoe nocobue / B.B. EpemuH, A.A. Aipo3nos., U.B.

10-11 . EpemuHa, 3.10. KepumoB. — M.: lpodha, 2017. — 104, [1] c.

@

3. MecTto yuebHoro npegmerta «Xumua»
B yyebHOM nnaHe

B yuefmoMm miaaHe cpegHeil MIKOALI VUeOHLIH HpeaMeT
« XHMHS» BKJIOUEH B pasfiell « ECcTeCTBeHHEIE HAVEH» .
IIporpaMmMa yueGHOTO OpeIMeTa s XHMHSA» I8 cpeiHero od-
mero ofpazoBaHHA Ha 0a30BOM VPOBHE paccuHTaHA Ha 35 U
(1 upnegento, 70 u 3a gea roga ooyueHHd) H 70 u (2 U B Hegeto,
140 u 3a fBa rojga odyueHHA).

4. TpEﬁﬂBaHHH K pe3yneratam

OCBOeHHA ut‘iyuammum UCA

OCHOBHOM uﬁpasuaaren bHOW nporpamMmmel

delepalbHEIH  rOCYIAPCTEeHHEIN o0pasoBaTelLHEIR
CTAaHApT cpefHero o0ero o0pa3oBaHHA YCTAHABIHBART CJARIY-

WIIHe TpeGOBAHHSA K Pe2yJILTATAM OCBOSHHA O0VUAKIIHMHCH OC-
HOBHOH 00pAaZ0BATeEHOH NPOTPaMMEL:

ngpCaEI:IMCKMH ,'?7 ‘f
yqe HUK obpoda a8




«Xumua. 10 — 11 knacc. basoBbiv ypoBEHLY

YMK B.B. JlyHnHa n coastopos
nnaHupoBaHue 1 — 2 yaca B Hegernto

Xumua. 10 knacc. ba3oBbin ypoBeHb: Y4YeOHUK [
B.B. EpemuH, H.E. Ky3bmeHko, B.UA. TepeHuUH,
A.A. Olpo3pnos., B.B. JlyHuH; noa pea. B.B. JlyHuHa. —
M.: Opodba, 2019. — 204, [4] c.: vn.

Xumua. 11 knacc. ba3oBbiIM ypOBeHb : Yy4eOHUK/
B.B. EpemuH, H.E. Ky3bmeHko, A.A. [po3poB,
B.B. JlyHuH; noa pea. B. B. JlyHuHa. — M.: [poda,
2019. — 223, [1] c.: vn.

PekomeHaoBaHbl MuHuctepctBoMm oOOpa3oBaHUA U HaYKU
Poccunckon depepauumn

@ | Egpcagl:lﬁc:l{uﬁ ,?7 N
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«Xumua. 10 — 11 knacc. basoBbiv ypoBEHLY
Y YMK B.B. JlyHnHa n coasTopos

nnaHupoBaHue 1 — 2 yaca B Hegernto

maBa 1. OCHOBHbIe NOHATUA OPraHU4YeCKoON XMMUMn

maga 2. YrneBogopoabl

'maBa 3. Kucnopopa- n azorcogepxawime opraHu4eckue
coeuHEeHUs

'maBa 4. BbicokoMorneKynsipHble BellecTBa

NMpakTukym (12 nabopaTopHbIX ONbLITOB U 2 NpPakTU4eckKne
paboThl)

* MMpakTnyeckan padora 1. Pacno3HaBaHue nrnacrTmacc.
* MMpakTnyeckan padora 2. Pacno3HaBaHne BOJIOKOH.

O npoeKkTHOM AeATeribHOCTU (NpuBeAeHa NamMATKa Ans
YYEeHUKa MO NPOEKTHOU AeATEeNIbHOCTU U TeMbI NMPOEKTOB U
nccregoBaHUMN)

O Aanckyccuax (npuBeaeHbl TeMbl AN 00CYXOeHUA)

@fﬁ%?&”ﬁucxm N
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«Xumua. 10 — 11 knacc. basoBbiv ypoBEHLY

Y YMK B.B. JlyHnHa n coasTopos
nnaHupoBaHue 1 — 2 yaca B Hegernto

NMpunoxeHus

1. KayecTBeHHble peakuun Ha HEKOTOpble
opraHunyeckue Beuwectsa (1 Tabnuua)

2. OOwenpuHATbIE Ha3BaHUA HEKOTOPLIX TUMOB
opraHuyeckux peakuum (1 Tabnuua)

3. HekoTopble MMeHHbIe peakuun B oOpraHN4ecKkoun
xumun (1 Tabnuua)

4. CpaBHeHMe CBOUCTB 3TaHa, 3TUNEeHa, aueTurieHa u
6eH3ona (1 Tabnuua)

5. Xumunyeckue cBomctBa ankaHoB (1 cxema)

6. Xumunuyeckue cBomctBa ankeHoB (1 cxema)

7. Xumunyeckue CBOMCTBA apoOMaTUYECKUX
yrnesogopoaoB (1 cxema)

K[SBP(;E"I:IMCKMH L N
yqe HUK obpoda a8



«Xumua. 10 — 11 knacc. basoBbiv ypoBEHLY

Y YMK B.B. JlyHnHa n coasTopos
nnaHupoBaHue 1 — 2 yaca B Hegernto

MpunoxeHusn
8. Xumunuyeckue ceonctea cnuptoB (1 cxema)
9. Xummnyeckume cBouctBa anbaerngoB (1 cxema)
10. Xummunyeckume cBomcTBa KapOOHOBbLIX KUCHOT (1 cxema)
11. Xunmunyeckme csomcrtBa amuHoB (1 cxema)

12. Pacno3HaBaHue BaXHeuwunx nnactukoB (1 Tabnuua)
13. Pacno3HaBaHue BOJIOKHUCTbIX MaTepuanos (1 Tabnuua)

14. BaxHenwwue nonumepsbl, NonyvyaemMbie U3 ankeHoOB U UX
npousBoaHbIX (1 Tabnuua)

OTBeTbl Ha 3apgaHuA

3a cTpaHuuamu y4yebHuka (Cnncok AononMHUTEIbHOMU
nuTepaTtypbl U UHTEPHET-pPecypcChl)

® | poccnmcwu .'E/{ by

yqe HHUK obpooa



«Xumua. 10 — 11 knacc. basoBbiv ypoBEHLY
P YMK B.B. JlyHnHa v coaBTOpOB
. ||| nnaHmpoBaHue 1 — 2 yaca B Hegernto
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«Xumua. 10 — 11 knacc. basoBbiv ypoBEHLY

YMK B.B. JlyHnHa n coastopos
nnaHupoBaHue 1 — 2 yaca B Hegernto

lpepuenorne

MABA 1. Qciognsle noilsmus op2anuvecicol XUMUEL
§ 1. llpeameT 1 3pateHHe SPraguTec Kol XHMHEH
§ 2. CTpyRTypHAR TEOPHA OPTAHHTECKHX COETHHEH I
§ 3. Haomepns
§ 4. OcHogHREE KIACCK OPrAHHUSCEHX CO8IHHEHHH
Camoe pamuoe & rnaee 1

[MABA 2. ¥Vearaodapadil

§ 5. llpepenkHie yraesoopoisl

§ 6. DTHIEHORKIE YITIE RO/ IO
§ 7. AusTHAEHOBRIE YITEBOI0POIE
§ 8. ApoMaTHUSCKHE YT R0 TDOIEL
Camoe pazuose & rnage 2
MABA 3. Kucaopod- 4 @iomcodepiuiile 0psd i uyec Kue coedi
§59. Coupru
§ 10, Xnmmieckue CEOHCTRE H IOUTYIEHHE CIHPTOR
§ 11. MuoroaToMane clHpTE
§12. denon
§13. Anrerain 0 HeTOHR

§ 14. Kapbororkie KHCIOTE

5 15. Xumuieckue CEOHCTRS B IPAMEHEHHE KAPDOHORRIX KHCI0T

§ 16. Cnomanie spHpEL
§17. Mnpe

§ 18. ¥roenopr. Inoeoza
§19. Caxapoaa

§ 20, [lonncaxapuas
§21. Amunn

§ 22, AMHHOKHCAOTEL

§ 23, Benxn

Camoe paxcaoe & rnage 3

[NABA 4. BelcoioMole Ky ARpHbIe 82 ULLPCMad

§ 24. llonamepn
§ 25. llonumeprEle MATERHARL

Camoe pampoe B rnage 4

MPAETWEY

O NPOEETHOW AEATENLHOCTIA

O OWCEYCCARX

MPUNOXEHIAA

OTBETH! HA 3A0AHMA

3A CTPAHWLLAMIM YHEEHMEA

Kﬁgpcagl:lﬁcr{uﬁ ,'97 N

CRucoi aTeKMpPoR by 0pEIMITMETEHLY PECyPO0s, WCMTLI0GTHNME & KHuZE
P
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«Xumua. 10 — 11 knacc. basoBbiv ypoBEHLY

YMK B.B. JlyHnHa n coastopos
nnaHupoBaHue 1 — 2 yaca B Hegernto

m XHMHHECKHE CBOMCTBa U Nony4eHune
CNUpPTOB

XUMHUeCKHe CBOMCTRA CIIMPTOR PACCMOTPHM Ha IIpHMepe
STHJIORBOTO cnupTa. HaTpuii pearupyeT ¢ 3THJIOBEIM CIIHDTOM,
KaK U ¢ BOLO0i, — ¢ BHIIeIeHHeM Bogopona (puc. 36). Kaaccnpukanus yriaesoaopoios
IPOUCXOOUT 3aMellleHre ATOMAa BOLOPOLa CIIHPTOROI Tl | YIJIEBOJOPOJBI |

Ha MeTas: / \

2CH3CH,0H + 2Na —> IlpegenbEble (aKaHE) __

Henpepensueie
—> 2CH3CH,ONa + HyT Collgnszrn>1
OfpasyrIiuiicd STHIAT HaTpud + *
I[pe,I[CTaBJ]HE'I-“ cobon G?JIE'IH Hopo1Hd [e JBOITHOM cBA3BI0 | C TPOHHOMH CBA3BIO | ApomaTuueckue
pasjaramwIinuucd BOJOH. (anKeHsI) (aJIKMHBI) (apensr)
o CH, ,n=>2 CH, ,,n=2 CH, ., n=6
Puc. 36. IIpu JeficTRMK Ha CIIKPTHEI GPOMORO] i s |

Bsaumopefictele  phopexonuT saMenenne OH-rpymm ]
HanHﬂ C 3THJIOBEIM BH Ve 3HaeTe, 4TO YIJIepOAHBIH CEeJleT — 3TO HOCJIeJOBaTeJIbHOCTE

COHUPTOM Ha aTOM OpoMa. TaH’ IIpA KHIIAYEHH XHMHUECKH CBAZAHHLIX ATOMOB YIJIepoxa. ¥ INIePOIHLIE [IeIH OLIBAIOT
SJTHJIOBOTO CITHPTAa C ﬁpDMDBor[[OpD’[[I— DPasHOH IWHEL (0T OHOTO /IO COTEH THICAY ATOMOR) H THIA (ITHKIAYECKHe

KHCIOTOH DGDaSVETCH GDOMQTaH [Ia| HauuKIHUecKHe, DPasBeTBAEHHLIC H HepasBeTBICHEEIE). Ecin
v ? VIJIEPOJHBIHA CKeJIeT 3a0JHATE ATOMOM BOZOPOJAA, MbI [IOJIYYUM

KOTOPOT0 KOHAEHCHUPYIOTCA B BHle TAMENBIX MACIAHN yrrepomoponr:. Unemo nx ogeHs Bennko. Kiaccuburannsa

KAmelb: VYIVIEBOZODOJIOE OCHOBAHA HA THIIE YIVIEDOAHOTO CKeNleTa (MHKJIHIeCKHT
WY HENTUKJIMYECKHWH) ¥ HA KPATHOCTH CBAZEH MeXK/[y aTOMaMH YyTIepoa
(cxema 3). CBolicTBa IPOU3BOAHBIX YIVIEBOAODOIOB ONpe/eIaeT

CH3CHy,OH + HBr — CH3CHBr + HyO. | gyuxnmonansuas rpynna.

DYHKIHOHAJLHA IPYIIIa — 3T0 ATOM H/IH IPYIIa ATOMOB, KOTOPAsd
oIlpegelIaeT XapakTepHEIe XHMITUeCKHE CBOHCTEA ((DYHKIINN) BelIecTEA

Kopnopauus - H 0r0 IPHHATIOEHOCTE K OIPeIeI8HHOMY KIACCY 0PraHHToCKHX
| poccHickmii N S




«Xumua. 10 — 11 knacc. basoBbiv ypoBEHLY
YMK B.B. JlyHnHa n coastopos

nnaHupoBaHue 1 — 2 yaca B Hegernto

1 HD@,I[JIO}RHTE JIBa cmocoda MoJIyUeHH A STaHOJa U3 STAHA T10 CXeMe:

AnbpEervasl M KeTOHBI

CyH;—> X —> C,H,OH.

2. Ilo omHOMY M3 METO/IOB [JId MONyUeHHA a0COMI0THOTO CIIHPTA
B 96 % -# aTaHoJa N00aBIMIOT OKCHJ Kadblud. Ha 4éM oCHOBaH 3TOT
MeTon? HaoWIIHTe ypaBHeHHAE PeakIHH.

JlekapcTBeHHEBIE
cpencTBa

KapBoHoBEIE KHCIIOTEI JlakH, KpacKkn

Puc. 50. Pearuna ¢cepebpsanoro sepraias

Keau peakiivio IPOBOIATE TIPH HATPEBAHUH, HHOIIA YAAETCH
ocaaure oxcuy Meau (I) B BHAe MeIHO-KPACHOTO BEPKATH, MMO-
KPLIBAIOIIEI'O MBHYTPH CTEHKH cocya.

B ornuuue 0T AJNLISTHAOB, KEeTOURI OKHCIASIOTCH TOJALBKO
‘ OYEHE CHJILHBIMH ORHCANTEIAME: OHN He JAIOT Peaxnuu «ceped-

PAHOTO 3EPKAaJa» M He BOCCTAHABJIMBAIOT rHAPOKCH Men (11).

IIpH OpHCOeAMHEHHH ABYX ATOMOEB BOAOPOJAa K MOJeKyie

anbieruia HIM KETOHA HPOHCXOLUT BOCCTAHOBIEHHe HKapbo-

Muxaun Mpuropsesny
Kyuepos (1850—1911)

Pycckmia xummr-opranvie. Oxonuun MetepSyprekii
3emnepensyeckii WHCTHTYT. Bonkwas sacts pabor
Kyueposa orHocuTes k 0BAACTH NPHKNGRHOR XMMMHM,
OH MHOTO 3OHMMQICA THANM3OM COCTABA BHH H APY-
WX CMIMPTHBIX HanWTKoB, B obnactv dyHnamerTans-
HGH HGYKM OH WCCS cBOHCTRA

Hapq}IDMEpHH, yrnesopopogaos. B 1881 r. Kysepos DTKrDblﬂ peax-
Cnoxcunie El(l;albI. h KOCMETHRA Pa{:TBOpHTEJIH LMIO KATGAMTHYECKOrO MPHEGSLHHEHKS BOAK K ale-
TMNEHOBbIM YINEBOAOPOAAM B NPHCYTCTBMW COnei

PTYTH. 370 PEaKLiM JONroe BpeMs NeXana B OCHOBE

P“c- 33- HDHMEHEHHE OOHOATOMHEIX CHI’mTOB NPOMBILNIEHHOTO MONY4BHHA YKCYCHOTO anbAerHaa

M YKCYCHOM KMCNOTH W3 QUETHNEHA.

@ | poccuiickuii 38 . J fen

yY4ebHUK opooa
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«Xumua. 10 — 11 knacc. basoBbiv ypoBEHLY
YMK B.B. JlyHnHa n coastopos

nnaHupoBaHue 1 — 2 yaca B Hegernto

| XuMHuueckme ceorcTBa KAPOOHOBBIX KMCNOT

(CH,C00),Zn + H,

Anerar nuHKa H,C—C—CHj, + Cal
[

CO, + H,0
*0 +Zn Aneron
21,
N;,e [ :
H o + Ca(OH), ,
C,H,0H bl e of _tea®%: , (cH,C00),Ca+
Dranon OH Aunerar KaJIbIHA
i % e VicycHas KucIoTa
)(4’:9
2Co
(0] 7
# i
CIH,C—C7Z __ +HCl + C,H;0H * CH,COONa + CO, + HyC
OH Amnerar HaTpHA
XlopyKcycHas KUCI0Ta
t | + NaOH
(0]
H:,C—CfOC - + H,0 ¥
e CH, + Na,COy4
drunaueTar Mot

(yKCYCHO-9THIOBLIH 8(hUp)

KoOpnopauus .

[DOCCHICKHIA N
yY4ebHUK opooa

ITpunoscenus

Mpunoxenue 1

KayecTBeHHbIE peakuuu
HQ HEKOTOpPbLIE OPraHMYeckue
BELLECTBA

PearxTus,
TR IIpusn:
BemecTso o PHBHAKH DeaKITnu
OTHIIeH Pacrsop KMnO,, H+ ObecnBeunHBaHNe PACTEOPA
B peayapTaTe 00pazosaHmuA
CH,0H—CH,0H
Br, aqua ObecnBeunBaHye pacTEODA
| B peayiabTaTe 00pazoBaHuA
HOCH,—CH,Br
|
DraHon | TIporkanénHas mex- | BoccranopleHme OKCHIA
mas nposoaoka (Cu0) | mexu (II) mo Menn, BEIgEICHHE
mapos CH,CHO
I, + NaOH(Na,CO,) TIpy HarpeBaHWUH 0OpPasOBaAHUE
JHKENTOro ocagka nogedopMa
CHI,
I'manepnn | Cu(OH), fApKo-CHEME PACTBOP DVIUIIEPa-
ra megu (1)
denoa Br; aqua Beuarrit ocagox TpubpoMienoaa
Pacrsop FeCl, DHOJIETOBOE OKPALINBAHNKE
Dopmane- | Cu(OH),, ¢ Hearsiit ocagox CuOH, nepexo-
Herag | AU B KpacHsri ocagox Cu,O

AMMUaYHbIA PACTBOD
okxenyia cepebpa Ag,0

«CepelOpanoe sepraio»




«Xumua. 10 — 11 knacc. basoBbiv ypoBEHLY

Y YMK B.B. JlyHnHa n coasTopos
nnaHupoBaHue 1 — 2 yaca B Hegernto

'maBa 1. BewecTBO (CTpOEHMEe aTOMa, XuMn4yeckasi CBA3b,
NMepuoonyecknm 3akoH, pacTBOpPbI, ANEKTPONNTNYECKanA
Aauccouunauus).

maBa 2. Xumunyeckue peakuum (pacyeTt no ypaBHEeHUAM
peakuuun, peakumm NOHHOro oomMmeHa, Ka4eCTBeHHbIe
peakuuun, OKUCNNTENbHO-BOCCTaHOBUTENbHbIE peaKkuuu,
3NeKTPponus).

'maBa 3. HeopraHunuyeckasa xumus.

maBa 4. Hay4Hble OCHOBbI XMMU4Y€CKOIro Nnpou3BoACTBa.
maBa 5. XumMusa B XXKM3HM odLecTBa

®|"[593"caé"ﬁucxuu N

yqe HHUK obpooa



«Xumua. 10 — 11 knacc. basoBbiv ypoBEHLY
Y YMK B.B. JlyHnHa n coasTopos

nnaHupoBaHue 1 — 2 yaca B Hegernto

lNpakTnyeckasn pabota 1. PeweHne akCnepuMeHTanbHbIX
3agaJ no teme «XMMuUYyeckue peakummn».

lNpakTuueckan paborta 2. lNlonyyeHue MeaHOro Kyrnopoca.

MNMpunoxeHus
1. HasBaHue, hopMyribI KUCHOT U KUCIOTHLIX OCTaTKoB (1 Tabnuua)
2. KayecTBeHHbIe peakumu Ha HEeKOTopble MoHbI (1 Tabnuua)

3. JKonorun4yeckue TpedboBaHUA K aBTOMOOUSIbHbLIM
GeH3uHaM U K guseribHOMYy Tonnuey (2 Tabnuubl)

3a cTtpaHuuamm yyebHuka (Cnncok JOonoONMHNTENbLHOMU
nutepaTtypbl U UHTePHET-pecypcChbl)

OTBeTbl Ha 3a4aHuA

@fﬁ%?&”ﬁucxm N

yqe HHUK obpoda



«Xumua. 10 — 11 knacc. basoBbiv ypoBEHLY

YMK B.B. JlyHnHa v coaBTopoOB
nnaHupoBaHue 1 — 2 yaca B Hegernto

NEPUOAMNYECKAS CUCTEMA XUMUHE

WUX BNEMEHTOB . W. MEHH,EJ'IEEBA

rPYMIbI
MERUOAL! PARel— =T 1T B|A III B |A IV B| A W B (A VI B|AVIIE|aA VIII B
= s "T H H annm&;:::;awwsn -
4 | : i e
et ° C wzon S| IN W 1aoosr’| O o 1woes*| IN@ 2017 1° Hi ! i
2 P s | Lasin e setogs 1500 || omtwrypas
Bop |2 Yrnepon |3 | Asor§ Kuonopon {2 drop 8 Heow| |, B
S 23&5594 P—-—— 05730°| 32,08 L Cl 35‘45317 Ar 00418 Pacnpeqenesme
3 asgp! s astip? g fastaes | skt 7 st g 38295 | anoxmorion Hassanae
AmomnHni |5 KpewmHui |3 @ocdop |3 Cepa Xnop |z Aprou | no ypoawsiu
TABJIMUA PACTBOPUMOCTW KUCNQT, CONEA Y OCHOBAHWIA B BOOE
4 H* NH: Li* [Na'| K" |Be™* Mg“ Ca®"|Ba’"| AI* Zn™t| ot Fe*'| Fe** Pb*|Ccu® ng+ Ag+
OH PIPIPIPIH[H[MPIR[A[H[ATATRTRT=—
¥ PIPIMIPIPIPIH|HM|M|P| MM A TEl=TF
¥ ATOMOR 3M@MEHTOR JHEPreTHIECKHE NOAYPORNM JANONHAITCA B : cr P ¢ P P gir P ; r A P P B P Pl M P P H
HOCARAORATENLHOCTH, H200PAREHHOI Ha ;;m'}'m\'{’ 8. Br p P P P P P - P P ] P P P P P P M P M H
e = B plPIEIPIPIFIPIP IR[PIP PRIl -IH HATH
éEi———4Hx|Jﬂ T No. |PlP|P|P|[P|P|P|PIP|[P|P|P|PElPIEIETE
ST s " il P pipipipl—1- 1 I THI H| & H
%ﬂ SN - S S0; PlPIPIPIPI—IMIH(H|=IMI=THI—TREETHIH
- %  _|P|P|P|P[P|[P|P|M|H|[P|IP|P[PIPIH[PIPIM
(5) < - PIPIMIPIP H|H|H|H|H|H|H]|H|H]H[BEEA
- v HI=IH[PIPI=IH|n|[IH[=| A= H=IA[n
NO__—= PIRIPIPIPI—Jrn[n(le[={nl=1H |- |H =] HH
. a1 plelplelr|=-lrlPB[FIPl=[Fi—F I
Mﬁ< 2 PiPlririrlPlPlP(®PI—1PI—|—| - JH|H][BH
22;@*’ plBIplE Pl -l W —JnlP =1 n[RA[H]H
L O PiPIPIPIP|—|PiP|@IPlPIP|PIPIP PIRIE
T ls P — pacteopumeie (Gonee 1 rs 100 r H;0) H — nepacrsopumsie (menee 0,01 r B 100 r H;0)
ﬂ M — wmanopacreopumsie (o1 0,01 zolrs 100 r H;0) — — He CYLeCTBYIOT HJIH He MOTYT OBITE BELLEIeHB]
- e Bee nannsle mpuBegeHLI s Tem”‘.p;:,:.:;gs;lggig gt s
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Kopnopauyus
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yY4ebHUK opooa

PAL AKTUBHOCTW METAJIJIOB
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«Xumua. 10 — 11 knacc. basoBbiv ypoBEHLY
YMK B.B. JlyHnHa n coastopos
nnaHupoBaHue 1 — 2 yaca B Hegernto

[peauenoane

MABA 1. Bewyecmen
§ 1. AtoMel, MOABKYIL, BRIOECTHA
§ 2. CTpoeaHe ATOME
§ 3. XHMHUESCHAN CEAZE. AMPEraTHLIE COCTOAHHA
§ 4. llepnopuecenii 3avon [1. H. Meaaenseena
§ 5. PacTeopia
§ 6. KonnonpHeae pacTeog
§ 7. DaewTpoanTHuecEan pacconranH. Knesomnoets cpen. Hagaxar
Camoe pasa0e & rase 1
MABA 2. XuMunerkue peaxuuu
§ 8. ¥YpanHeHHA XAMHICCEHE PLAEIHE W PACYITE 0 HAM
§ 0. Peaknn HOHBOTD 00MeHE. HaueCTHERIELE RAKITHA
§ 10, OEHcHHTET G- EOCCTAHOENTRILIEIE [OaRIHE . TnET A

CamMOe BRRHOE B ITiane 2

MABA 3. HeopzaRuyes KOR UMLR

5 11. KnacecHgsE Al HA Be0praams et iy BemeeTh. [IpoeTue senecTna
§ 12 [lpocTrie BEMIPCTRS — METAAALL dHZHUSCKAE CHORCTHA MOTANAOR
§ 13, XumauecHne chOfCTE METALNOR
514, Metanne 8 npepoge. (9MmEe cooced oryseans Meranmoe. Mery
CAMOP BABHOE B LA 3
[MABA 4. HagyHee 0rRoss TUMLDUECKOZ0 Apolsandemead
§15. Bpewa 8 xaupn. CEOPOCTE XHMHUECERX DRAKIHE
§ 16 Xuapwecros PARLOECCHE H QAETHMI, HA Her HAHAKIIHe

§17. Hayusanie NpAmCAIE Opranisanen XHHOecKoro DoaEnocTEL

§ 18. Hegr
§ 19. IlpuponHEil ras H SHEPTETHEA

CaMoe Ba:EHOe B NIaBe 4

MABAS. Xumusa e wuanu U obulecmae

§20.
§21.
§22.
§23.
§24.
§25.
§ 26.
§27.
§28.
§29.

CamMoe BAMHOE B [VIABE 5

XHMHA THITH

JlexapcTEeHHEE CpecTEa

Kocmernueckne # nappioMepHLEle cpeicTEa
Brrropas xuMua

XHMHA E CTDOUTEILCTEE

XHMHA B CEILCKOM X0ZAHCTEE

Tonaueo

Heopragmueckie MaTepHAIL

IIurMenTEl H KpACKH

«3eTEHAA s XHMHA

NPAKTUEYM

OPOEKTHAA NEATENBHOCTE

OPUNCHEHIAS

3A CTPAHMUAMIA YHEBHWMEA

aywun

>

yY4ebHUK opooa

OTBETHI HA SAINAHIMA

Crucok anexmpoHHbLYX 00pA308AMELbHbLY PeCypPCos,
UCNOILI0BAHHBLX 8 KHUZE

Dopaaynt




«Xumua. 10 — 11 knacc. basoBbiv ypoBEHLY

YMK B.B. JlyHnHa n coastopos
nnaHupoBaHue 1 — 2 yaca B Hegernto

CBOWMCTEA NPOCTLIX U CNOXHbIX COEAUHEHMA Ta6auua 1
€ PA3NMYHBIMK TUNAMW XMMHWUYECKOW CBA3MN
C XHuMu4e- Kpucran- i
ocTae Pazuuna CeoiicTEa
ckad 50 JmdecKas e IIpumepn
BETICTRR | oo peléTra
Metann | MouHaa | Beicokada | Moumag | Tyromaas- | NaCl,
+ Heme- EHe Beme- | Na,CO,
TaJI cTBa Oes
zaraxa,
MHOTHe
pacTBOpHU-
A : : ; MEI B BOJle
SeFTHEARE Heme- Koga- Huskaa | Aromuasa | Tyronmas- | Anmaz C,
w—— TaJI + JdeHTHasd | HIK KHe Bellle- | KBapij
HeMe- HYJIEBad cTBa Oez Sio,
TAJLI 3alaxa,

Mouiey 1. HO‘[EM)’ THCHIO BellleCTE BO MHOI'O a3 IIpeBhINIaeT YHCI0 XHMHYeCKHX BIeMeHTOBT

JIApHa . . .
2. Uro spnsercs ABHAYINEH CHIOH 00pAZ0OBaAHAA XMMHUECKOH CEBAZHT
3. HKawyio cast HaswipaoT noaaoi? [IpusegnTe npumMeps.
4. Jla@Te oupegenenne KopaneHTHOH cBazH. [IpueeguTe npumephr.
Merann | Meran- Huzkas MeTau
+ MeTaJLI | THYe- Bidas JHYeC 5 [IpemcTaBeTe cxeMy 0GpazOBAHNA HOHHOH CBABH B eyasduge marana Mg?'S? amanormuno

crasd HyJepad IpHEeIEHHOH B TEKCTe Naparpada A1 XJI0pHa HATPHA.

6. Bawmunun npegcraenser coboii GecriBeTHRIA MOPoUIok ¢ 3anaxoM Bagnan. Kakrywo
KPHCTAJUTHIECKYIO PelIéTKy oH uMeeT? KakoH THO cBASH pealnasyeTca MesKIy ATOMAMH B
MoJeKyJie Hadranaaa?

7. Kamnianasa cemurpa KNO; npegerasnser coboll GeclBeTHOe TYTOILIABEOE BEIIECTEO Dea
zanaxa, pacTEOpEMoe E Bojle. Kakoil THI kpHCeTaANIHUYeCKoH PelIETKH 0HA HMeeT?

KoOpnopauus
e b
@ | ID 0 C c H M C K M H #‘ b’ 8. HO"[EM}' ATOMEI 'eJINA B HEBGBﬁY}R}IéHHGM COCTOAHHH He BEHHMO,ELEI‘:]CTB}’[OT ApyT C Opyrom

y ye 6 HUK ppoda H:d™™ 1 He 06PAZYIOT MesRIY cOB0H XMMHUIeCKYID CBAZE?
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KoOpnopauus

(

W ||| nnaHupoBaHue 1 — 2 yaca B Heaento

«Xummnga. 10 — 11 knacc. ba3oBbi YPOBEHLY
YMK B.B. JlyHnHa n coastopos

Cnasa 1. BELLECTBO

npefcTARIEHHON Ha pHeyHKe 27,

TDH
14=— 4%-it
pacrsop
NaOH

13
e %k
13 pactsop NaOH

- 1%
pacrsap Na,CO,

—— 1%-i
pacteop NaHCO,

fe—— Kpons
i H0an cpena

Monoxo

Denoadrranens

[+—— Mueo

[ TlasmpopanEas
Boga (CO,)

JIumon:

1%— 0,4 % &
pacteop HCI

0=— 4%
pacTrop LHCL

Puc. 27, Oxpacka HEAHKATOPOR B PASTINTHEIX CHEAAX

[EV—1

occuickuin I3 W

y4eOHMK opova 5

PE3AHHEIMY W3 Heé TOHKUME NoJOCKAMH (MHAHKATOPHAR GyMa-
ra). OKpacKy TOTOCKM CPAEHMEAIOT CO MIKANOH, AHATOTMYHOM

TlenouEas cpena

Hefirpansaas

Kucaotean cpena

InexTponmTHIeckas Accouaums. KucnotHocTs cpeast. Mnguxarops

Bonpochl M 3SGfGHNS

1. Karme 3IeRTPOIHTET MA3LIBAOT CHABHEIMMY, ¢raem? [lpasenuTe upy-

MEpEL.
2. B oraeabrsle croafMKy BRITHITHTE 3 TDABEISHHOTO mepedna HOPMY-
JIEl BEBJEKTPOIHTOR, CHIBHAL BIEKTPOIHTOB, CAADEIX OIeKTPOTATOR:

NaCl, Na,8, H,S, NaOH, Fe, Fe,0;, FeCl,, Fe(OH);, CH,CO0H, HCI,
KOH, NI, (1, CH,C00Na, CH,, NaHCOy, C, €0y, H,C0,.

3. Yro HASHIBAIOT KECIOTHOCTHIO CPeLIT

4. pHcan 5 T
Kaxoif cpege ato coorreTeTRyes?

5. KARWNC BOMeCTsE U8 UepedHcIeHHEX HHIKe B BOJHAIX PACTBOPAX WMe-
0T A) HeHTPAALTYO: ) KMCIOTHYIO; B) MEAOTHYIO ek Cpem?
CoilsBas KHCTOTA, THAPORCH Kailid, BOIA, KADOOHAT NATDAS, XI0PHA
AMOMMHIH, XIOPHI AMMOHAA, TWTPAT HATPHA.

6. KucnorHEle JOMIH, KAK NPARKNO, HAHOCHT BPEI OKPYIRATOIER CPele.
MoryT 18 0HE OHTE Doaeantr? Npusesure IpaMepsl.

7. Kagie BeniecTsa MasnimamT Ml ILKATOPAMHT

8. Pactrop o
Bogopona. ITpeackaxure

NPHMEDHO

pe! VOT € FCEIEI0M C BEL
OKDACKY JIAKMYCH 1 OTOM DHCTHODE.

Camoe saxuoe

TIpegmeTom mayueris XHMHE ABAARTCH BELLECTBA H HX
croiicTBa. Meamaiinas 1aCTINA BEIlecTRa — aToM. ATOM co-
CTOUT U3 JIEKTPOHOE I HOJOKATETBHO 3aPAKEHHOLO SIPa, CO-
CTABIEHHOTO M3 TPOTOHOB H HeliTponos, Bamuelias xapak-
TEPHCTHKA XHMHIECKOrO DIIEMCHTa — BapA7 AApa ero aToMa,
‘. ©. UHCTIO TIPOTOHOR B A/1pe. DIEKTPOHB] B ATOME DAZIHYAI0T-
5 10 " ¥ pasd He YPOB-
nu. B 06pasoBaHuy XUMHUECKHX CBASEH IPHRMMAKT YUACTHE
L BHEITHITE 3TeKTPOHBL, Ha3hIBACMEIE BATEHTHLIMM.

ATOMEL MOTYT ObrTh 0GBEIUHEHEL B MOTEKYTbI J1ub0 ofipa-
BOBBIBATE MPOTAKEHHEIE LEIH, COTKH, Kapkacel. Ceasu BHY-
TPH MOJEKYH — KOBAJEHTHLIC, A Y BCITECTE HEMOMBKYJI5 PHOTO
CTPOEHMA MOTYT OBITh KOBAIEHTHLIMH (ATOMHEE KPACTAILTEL),
MORHBIMH (HOHHLIE KPACTAILIBL), METALOTIECKAMH (METAILIH-
wieere xpucranint). Heprojguaecknii saxon [1. K. Menjere-
ema  (POPMYJHPYET OCHOBHEIE 3AKOHOMEDHOCTH HBMEHeHHA
crofiere. CBoMeTEA XHMIUECK X ATEMEHTOR, 4 TaKKe Gopma i
CBOACTBA ODPABYEMELX MMM IPOCTLIX BELIECTH H COETAHEHIH
HAXOATCA B MEPHOIHIECKOl BARKCHMOCTH OT SAPAAA ALDA.

B 3ATAAHHLIX amuynax Xyme BCETO BCTYNAIOT B peakiuy 61a-
rOpOJHbIE MeTaThl — cepebpo, 30J10T0, PYTeHmit, pojuil, naji-
nagmit, ocMui, HpUAXI, OIIaTHHA. OHH He OKHCIAKTCA HA BO3-
nyxe.

Yyzyn — cnjas jKejesa ¢ yriepojoM, copepriKaniuit yrie
poa (ot 2 10 6% C) B Buge reépaoro pacTBopa, a TAKKE KPHCTAI-
el rpaddTa # neMenTaTa — xaponja xenesa Fe,C. SyryH Tyro-
n7aBOK — OH IJABATCS NpH TemmnepaType Bermre 1100 °C., Pas-
AMUMAKT HECKOJILKO BHAOB YYTyHA, OTAHUAIOIIMXCH MO CBOICT-
pam. Benbril uyryH obnajaer BrICOKON XPYIKOCTEIO U BeCh HAET
Ha nepepaforky B crans. Ceprlid wyTyH HETOIL3YETCH AJIA HAr0-
TOBJEHHA MAXOBEIX KOJec, pﬂI(l’!'HTOpOE BOJAHOrNo OTOMNeHHUSA.
Jlobapka B pacriaB UYTYHA HeGOJBLUIONO KOJMHYECTBA MarHus

J—-

Cnnoes

MNpocrue — meTannu, O

47

a — aMIOMHHHIIR; § — 3070TO;
Mejib; 3 — HATpHi;

Puc. 51. [TpoeTeie BeIeCTRa — METAIT
6 — UHHK; ¢ — cepebpo; d — pPTyTs; € —
U — 0N0BO

caimen; xn

BHAYMTENHHO NOBLIIIAET Er0 MPOYHOCTh, TAKON CILIAB MAET HA
HMBTOTOBJIEHHE KOJeHIATHIX BAJIOB ABATATEeH,

¥ GOMBITMHECTBA BEIleCTB ITPH MJABJAEHUH IVIOTHOCTh YMEHb-
IIAeTCs, NCKIUYeHNEe COCTARIAKT BOAA W 4yryH. Beem masect-
HO, 4TO JéJ Jerde BoJbl: OH NJABAET Ha e€ MOBePXHoCTH, AHAIO
IHYHO, PACILIABICHHLIH YyTryH NPH KPHCTAJLUIN3AIHH HEMHOrO
pacmmpaercd — YBEIHUHBACTCA B 00BéMe. OTO MO3BOJISET HC-
IIOJIBBOBATE €ro [UIA JATEA nafienni. M3 uyrysa oTIMBaiy mym-
ku, ckyasnTypy. Beem uapectHa uyryHsas orpana JlerHero eana
B ITerepGypre (puc. 52, a). Hentp uyrynroro nutes 8 Pocenn —

7 J—




* PeanibHaa xumwus.

* Ka)KpaA rnasa 3aKaHYMBaAETCA KPAaTKMM pe3tome «Camoe
BaXXHOe»

* MHoOro Bonpocos, 3a4a4 u ynpaxXHeHui. K 3agauam B yuebHMKax
| AaHbl OTBETbI.

pasaen «Mpaktukym» (12 B 10 Knacce u 13 B 11 Knacce).
* bonbwoe yncno uantoctpaumnim (85 8 10 knacce n 124 B 11 Knacce)

* OTAanuHoe opopmneHume. LiBeTtoBasa nepenayvya OKpPacoK pacTBOpPOB
BbICOKOro YPOBHSA.

i1 ° OueHb MHPOPMATUBHbIE NPUNOKEHUA.

@ | Egpcagl:lﬁc:l{uﬁ ,?7 N

y4ebHMK orova



«Xumuns. 10 — 11 knacc. Yrny6rn. ypoBeHb»

YMK B.B. JlyHnHa n coastopos
nnaHnpoBaHue 3 — 6 YacoB B HeAEnto

:i',?,?;gnm Xumusa. YrnyoneHHbi ypoBeHb. 10—11 knacchbl:

paboyas nporpamma K nuHum YMK B.B. JlyHuHa:
AR yuyebHO-MeTOoAMYeckoe nocobue |/ B.B. EpemuH,
10-11-- A.A. Opo3poB., N.B. EpemuHa, 3.10. KepumoB. — M.:
Opoda, 2017. — 324, [1] c.

W CO/IEPYKAHWE, PEAIN3YEMOE C NOMOLLbH
JIUHUM YYEBHWKOB

10—11 KNACCbI. YTNYBNEHHbIA YPOBEHb

10 KNACC

(3 4 B Hepgenio, Bcero 105 4, U3 HUX 54 —
pesepBHoe BpeMsa / 4 4 B Hegenio, Bcero 140 y,
U3 HUX 6 4 — pe3epBHOE BpeMs)

Tema 1. MNoeTopeHune u yraybnexue
3HaHui (18/21 u)

ATOMHO-MOIEKYIApHOe yieHHe. BelecTsa MonekyIspHOro

H HEMOJIEKVIAPHOTO cTpoeHHA. KavecTBeHHRIH M KONHYeCTEEHHBIN

Kopnopauu coctas BemecTsa. MonspHas M OTHOCHTENbHAA MOJEKYIsApHAas

@ | pOCCHHCKHH " Macckl BelecTea. MoneHAas Q008 W MACCORAS 1075 3JeMEHTA B Be-
yl-le HHUK pbpoda mad™™ HIECTRE.




«Xmmums. 10 — 11 knacc. Yrny6n. ypoBeHb»
M YMK B.B. JlyHnHa n coastopos

nnaHnpoBaHue 3 — 6 YacoB B HeAEnto

Xumua. 10 knacc. YrnyOoneHHbIN YpPOBEHb:
yuyeObHuK / B.B. EpemuH, H.E. Ky3bmeHko, B.W.
TepeHuH, A.A. lposaos, B.B. JlyHuH; noa pea.
B.B. JlyHuHa. — M.: Opodra, 2019. — 446,[2] c.:
vn.

d Xumua. 11 knacc. YrnyOGnéHHbIN YpOBEHb
yyeOHuk/ B.B. EpemuH, H.E. Ky3bmeHko,
A.A. [OpospoB, B.B. JlyHuH; nop pea.
B.B. JlynunHa. — M.: Opoda, 2019. — 477, [3] c.:
un.

PekomeHaoBaHbl MuHuUCTEepCcTBOM oOOpaszoBaHMA W
Hayku Poccunckou Pegepaumm

@ | Egpcagl:lﬁc:l{uﬁ ,?7 N

y4ebHMK orova



«Xnmmnga. 10 — 11 knacc. Yrnyon. ypoBeHb»

Y YMK B.B. JlyHnHa n coasTopos
nnaHnpoBaHue 3 — 6 YacoB B HeAEnto

maBa 1. MoBTOpEHMEe U yrnyoneHme 3HaHUN.
maBa 2. OCHOBHbIe NOHATUA OPraHN4YeCKon XMMUMN.
maBa 3. YrneBogopoAbl.

maBa 4. Kucnopopcoaepxatime opraHuyeckme
| coeAuHeHus

maBa 5. A30T- U cepocoaepxalime opraHu4eckKkue
coeaAuHeHunA

'maBa 6. Buonornyeckun aktuBHbIEe BeLleCcTBa

maBa 7. CUHTeT4YeCKne BbiICOKOMOSEKYIAPHbIE
coeAUHeHus

®|"[593"caé"ﬁucxuu N

yqe HHUK obpoda



«Xnmmnga. 10 — 11 knacc. Yrnyon. ypoBeHb»

Y YMK B.B. JlyHnHa n coasTopos
nnaHnpoBaHue 3 — 6 YacoB B HeAEnto

MpakTnkym (12 npaktnyeckmnx paodor).

* NMpakTnyeckaa pabora 8. ObpasoBaHue nogodopma.

* MpakTnyeckan padota 9. lNony4vyeHne akponeunHa.

* NMpakTnyeckaa pabora 10. MNony4yeHne nsoamunaueTara.

* [lpakTnyeckan padora 11. CuHTe3 Kpacutens
aHMNNHOBOrO ronyooro.

* MpakTnyeckan padora 12. CepebpeHue.

JononHutenbHble ONbITbl U CUHTE3bI (5 ONbITOB U

CUHTE30B)

MpoeKkTHasa neATeNnbHOCTb

Auckyccumn

3a cTtpaHuyamum yyebHuka (Cnucok AonosnHUTENIbHOM

nuTepaTypbl U UHTEPHET-pecypcChbl)

®|"[593"caé"ﬁucxuu N

yqe HHUK obpoda



«Xnmmnga. 10 — 11 knacc. Yrnyon. ypoBeHb»

Y YMK B.B. JlyHnHa n coasTopos
nnaHnpoBaHue 3 — 6 YacoB B HeAEnto

NMpunoxeHus

Ha3BaHuna Haunbornee pacnpocTpaHEHHbIX
3amecTuTeneun

2. KayecTBeHHble peaKuuu Ha HEKOTOpbIe
opraHunyeckue Beuwectsa (1 Tabnuua)

3. PacnosHaBaHue BaXHeULWWMX nriacTukos (1
Tabnuua)

4. Pacno3HaBaHue BOJNIOKHUCTbIX MmaTepuanos (1
Tabnuua)

@fﬁ’&f&”ﬁucxm N

yqe HHUK obpoda



«Xumuns. 10 — 11 knacc. Yrny6rn. ypoBeHb»

YMK B.B. JlyHnHa n coastopos
nnaHnpoBaHue 3 — 6 YacoB B HeAEnto

[Ipennenoens
[orTopenne u yrayGnenwe ananmni

§ 1. AToOMEL, MOREHYAK, BEIECTRL

§ 2. Crposnne aToMa

§ 3. lleprogueckni 3apon B [leppogueckan cnerema xummneckny anementon [, H.
Menaenesna

§ 4. Xamunecean cHASE. ArperaTHES COCTORRASR
§ 9. PacudThl 10 YPARHEHHAM XHMHTECHHX Akl

§ 6. 'aa0BRIe FAKOHE

A § 7. KnaccudERIHA XHMUTECERY pearinmi. OEHCIHTea L 0-BOCe TAR 0 BRTE N EHELS
;;PIHK‘:;D E.Hlﬂll: LlHH
e X . . ]
4 i 5. § 8. Bampeimme KAsccy HEOPrEHRTECEEY BeEeTE. Peakiinn Honnoro odsena
DeHOBEEIE IOHATHN GRrEHETECHOH XM HE § 9. PacTeop!

# 13. lIpeameT B 3HaTEHHEE GPREAHHTSCHEH XHMHAH § 10. Konaouanse pacTEOPE

# 14 ITpuaeHE MEOTOOOPAZHA KDURHHDECE A CO8qH AR § 11. Muppoanz conei

£ 18, DNeKTPOHEOE CTPOEHRE H XEMATECHHE CHASH ATOMAS VIS [HhTE § 12. KOMIIERCHIE CORTHESTNA

f 16, CTpyETY PHASE TEODEH OPrand IecE Y Coa e

# 17. CTpyETYPHAS HE0Map s

& 18, llpocTpancTREHHAS HE0ME[HS

f 19, DneETROHHEE SgEPEETRE B MOJISEYIAL OPraddiecky coalnHeHni

# 20. OepoBHLE KIACCHE OPTEaHHTECHAX coEARHenRl. DoMororenecEie pa ik
# 21. HomenHAaTYpa GRPraduieceE Y cos e

£ 22, DeoDeHHOCTH W ENSCCHHEATTAS ODraiiecEHE esE IDHE

# 23, OKHCONTENEHO- BOCCTAHOEN TEN EHENE PEaKITHE B Oprad aiiecH ol XHMEH

poccnﬁcxuﬁ B aToM YMK
y4ebHUK vpooa

@ Kopnopaumns " ; Tema BCTpe4varLwadaca TOINbKO
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A
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§ 24.
£ 2o,
& 26,
& 27.
& 28,
& 29,
{5 i,
& 21.
-
§ 3.
& 34
£ 3o,
& 6.

nvmua. 10 — 11 knacc. Yrnyon. ypoBeHb»

”P YMK B.B. JlyHnHa v coaBTopoOB
7w ||| nnaHnpoBaHne 3 — 6 YacoB B HeAEnto

" ADE BO TE0 [T _m Koo pomeo e e a e O rEH FET e HE C08 ] HEE H M5

Aneank. Crposnnea, H & 43, Cnnpres

HHMHATECHKNE CEORCTH £ 44, Xnmuueckne cE0HCTEA CITHPTHE

IMoayaenne | mpAMeEd £ 48, MEOroaTOMHEIS CITHPTE

L e ks e ann & A6, Dok

Aneenel. CTposHamne, o § 47. KapOoHRIEREE COEAHHEHAR: HOMeHKIATYPE, RIOMEDPHN, FEAKIHA
HHNMHTACERS CEOHECTH ET RSO [ H S EH

Tlomy aemEe | ITpE ey f A8, XuNareckie CEDHCTEA H METHIE [OUTYTIEHHH HaploHANEHELE COeqHEeHEA
AR A e EUE £ 49, KapooaoBLie HHCIOTL

IMonmmeapraanan. Kay £ o0, DryHENROHANLERE IPOHEEMHEE KaPMHEOEEX KHCIOT

AnEaHE. CTpoeaae, E £ 91. Muoroosdpazie EapdoEOBRY KHCADT

Mummmeckne cBoHcTE PPN ALoT- M CepOCOIOPIKATTNE OPraHHTECKES COTH HeHH S

ITomyaemEEe M D[ MEEY § 52, HETpocoe | HEeHms

J-'I.].'FDM ATHMSCFHE LTI & 83, AmEEk

HIPOM & I 5, PG EC e CEO

& 37.
£ 35,
& B,

& A,
& 41.
& A2,

VTS B OO LD I S RN R

B —— £ 04, ApoMardiecEne AMEHAEL. ] s o 1 i e L H
ITomy IeEne 1 P MEH £ 38, Cepooprad HMeC HHE Coe I HEE LS
Tl pE o Rl e MCT O EH Y £ 26, NeTeponHEARTSCKRE COEAHHSHNE

& a7. lHlecTrMAsSHHEE FeTa oI IR

Ciyloam mepe o TS T H - e | .
B [EESA Buoaormmeckn AETHEHES BEIECTRS

TemeTH eCKAR CEI3E MENULY PAZIH LY § 88, O0mAN XapaRTEPACTHES FIIEEMI0E

anoremoporEmoa LS VISP ooe § 20, Crpoanne MoBOCAXaPHACE. JIMHEAHRES B HEARTSCKRE CTRYETY DR

KoOpnopauus

§ 60. Xunpueckne cEOHCTEAS MOHOCAXAPHIDE
§ 61, Jjncaxapame:

§ 62. IMonmcaxspaaL

§ 63. ¥ upr n Macaa

§ 64, ANMEOKRCIOTE

£ 63, e

§ 66. Bearn

£ 67. CrpyrTypa HYEIEHHOBLRIX HHCIOT

f 68, BRonoruiecHan poiih BYEISHHGERIX HHECIOT

p OCCUMNCKMIMI _-537 b' Tnana 7. Lo —

yY4ebHUK opooa

£ 60, [Tonamepra

§ T IMoassapHES MATEHAILD




«Xnmmnga. 10 — 11 knacc. Yrnyon. ypoBeHb»
YMK B.B. JlyHnHa n coastopos
nnaHnpoBaHue 3 — 6 YacoB B HeAEnto

i ey

et
= 2K

S TN 4 I

OGpazopaBminecd THOPHIHLIEC OPOHTATHA MOTYT
MepexpLIBATLCH C OPOHTANAMH IDYTHX ATOMOE, HATpHUMep 1s-
opOUTATSME ATOMORE Bofgopona (puc. 33). IIpu aTom

CEA3L).

a)

Pue. 33. Odpazopanye
CcBA3eH B MOJMeKYIIe
merana CHyopn
NeperpLIBAHHH Sp°-
THOPHAHLIX OpOHTAISH
aToMa C H 1s-opOHTaIeil
aToma H

e e

BEPTHKANG

00pasyiioTcd UeThEIPE o-CBA2H (SCNOMHLIME, 410 Mmakoe G-

CH,;—CH—CH, + KMnO, + H,S0, — »
—» C,H,0, + CO, + MnSO, + K,S0, + H,0
IIPOIleCChl 2JICKTPOHHOTO I[IepeHOoCca MOHO YCJIOBHO IIPeACTABHTE TaK:

C,H, + 4[0] — 2[H] —> C,H,0, + CO, |1

—_—
8¢ 2e
10e
+T +2
Mn 5¢ —— Mn 2

+7 +2
C,H, + 2Mn + 4[0] — 2[H] — C,H,0, + CO, + 2Mn
HJIHN

C.H; + 2KMnO, + 3H,S0, — >

- -
x x
bazua
&
[MHeHH
e 2) .
M 00 ™~ Heru6puamas hEFUecKoi XHMHH — MHOT00GDA3He OPTANAIeCKHX
\ 2 .\ 7 opéuram A Beero ABYX bJAeMeHTOR — YIVIepofa H BOI0poaa —
(9@ _ ‘Q/i’ 0I0E, CPeH KOTODEIX TAKHe DA2HEIE IO CROHCTRAM
S, J ap A 5p= 5 G
y P e H, GeH30], HAQTAIHH, ToTHATHICE. [[ofapaenne xe
A [ |

-
120°

M B Sp°-rHOpPHIHOM COCTOSHHH

| HCXOOHEIe 0pORTANH; § — FHOPHAHLIE OPOHTANH; 8 — Sp2-

Iepelkb KHCI0DPOIA H a30T4a, JeslaeT THCI0 BOBMOKHEIX
M. B uéM e IPHUYHHEI TAKOTO MEHOT00GpAZHA?

— 5 C,H,0, + COy + 2MnS0, + K,S0, + 4H,0.
HKopnopauusa

[DoccHiickmii ,'97 N

yY4ebHUK opooa

@

(1820 1896)

BenHrnii HeMellkHil XMMHE, 0JHH H3 0CHOBOIIOJIOKHAKOR OPraHHYecKoH
xAMAH. Kexyne pommica B ceMbe YHHOBHHKA, By1yun oueHE olapEHEEIM
MATBYHKOM, OH TOBOPHI HA UETHIDEX AZBIKAX, YIMBILAA YUATENeH TAYOHHONR
H OPHI’HHANLHOCTEID MEICTIEH. PO,!I.WI‘EJU{ NpOYHIH eMy Kapeepy
ApXHTEKTOpA, 0JHAKO, HocTYIHE B [eccencknil yuueepenter, Kexyae
yEnéKeA xuMuefi. [Tocoe OROHIAHNS YHHEEDCHTETA OH HEKOTOPOE EPeMs
pafoTan B ARIAHHA, a B 27 net cTan npueat-fonenTtoM B lefijeandeprerom
yuusepcuTere. [lo Kexyne cunTanock, 9To CTPYRTYPY MOJEKYI ONpPe/Ie]nTh
HENL3:, TAK KaK XMMHUECKHE Peakiun eé pazpymator. Kexyne
[OCTYIHPORA, UTOo: 1) aTOMEI yITIepofa MOTyT CORIMHATECH IPYT € APYTOM,
00pazyd NenouKkH 000 JUIMEL B clo:KHOCTH; 2) VIIepoj| Beerjla UeTHPEXBaIeHTe H; 3) aHaIuz
MNPOAYKTOE PeaKIIHH MOMKET AaTh HHQOPMAIHID 0 CTDYKTYPEe MOJEKYI. 9TH HeH 3al0KHIH QyHIaMeHT
TeOpHH CTPOSHHA opraHHY9ecknX coenHenHil. Ha ux ocHoBe Kexyne Dpeiio:mun cBoK JHAMEHHTYIO
q]ﬂpi{ley fieHz0Ia — KOJBIL0 H3 MIECTH ATOMOB yTIepojia. On pacCcKaIBIBAT, UTO HIeA DeHZOIEHOTO
KOJbIA BOSHHKIA ¥ HEI'D BO BpeMA panmumneﬂnﬁ nepel KAMHHOM: 3afpeMaR, OH BO CHe YEHIel 3Met0,
KYCAIIVIO CBOM XBOCT. REK)"J'[E OELI HE TONLKO EBRIIAMHMCHA TEOPETHEOM, HO H IpeKpPacHEIM
[PAKTHKOM: OH BIEPELIE CHHTESHPOEAT MHOTHE ODPTAHHTECKHE COSIHHEHNA — DARMHUHLIE IPOHIBOTHEIE
OeHI0IA, TPHEHAIMETAH, AHTPAXHHOH.




«Xnmmnga. 10 — 11 knacc. Yrnyon. ypoBeHb»

YMK B.B. JlyHnHa n coastopos
nnaHnpoBaHue 3 — 6 YacoB B HeAEnto

obpazoM, Ha nepeoil cmaduu IMPOHCXOIUT MpACOeJHHEeHKHe MOHa H+, B pe3yJbTaTe Uero ajKeH
IIpeBpaInaeTcd B IOJOMHHUTEILHO QRPHDEGHHBIﬁ WOH — KapOOKAaTHOH:

H,C=CH,
| t
H,C=CH, + HBr — f60 —> H,C—CHy+ Br.
H
| 5 Kapb6okaTtuon
Br

Bmopaﬂ, cmadusa IIpomecca 2aK/JIUYaeTcd BO B3alMOJIeHCTRHHA kapboKaTHOHA C HOHOM Brc o0pazoBaHIeM
KOHeUHOI'0 IPOAVKTA IpUCOeTHHEeHH I :

e £/ N - A TOMEI IpPVTHX
H.‘!C_CH:; + Br — BI"HEC_CH:‘]- £2 i g
LA MEeTHII F O Cl N Br I S CH
':1 MeTan OTHJII < Y . —
DMK TPOOTPHIIATENBLHOCTEL BOIPACTAET
CH, [CHLCH;| | | CXEMA 5 —
CH, Huangyxkrususeri sddext

Huagyxrususiii adg et

T — e

O (l' OH 'f”]' IMonoxxurensHBIH (+1) OrpuaTe IbHBINA (—1)
! CH-, CoH- F,Cl,1I, OH, NH,, NO.
HO—C—CH,—C—CH,—C—OH. " i osdiliin it - -
2 2 il S
OH MoAAanT VMeHBIIAT
QJMIeHKTPOHHYIO ILJIOTHOCTE DJNMeKTPOHHYI [LJTOTHOCTE

@ | Kﬁgpcagl:lﬁcr{uﬁ ,'97 N
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«Xnummnga. 10 — 11 knacc. Yrnyon. ypoBeHb»
”\mf YMK B.B. JlyHnHa n coastopos

2w ||| nnaHupoBaHue 3

6 YacoB B Heaerw

BrinonuuTe npegnigyiiee sagande I8 T
HHCIOPOIA.

Opraanmueckoe BelllecTBO, cojep:kaliee {
HHUCIOPOIA, HMEET OTHOCHTENEHYED ILIIOT
MOJERVIAPHYH GOpMYIY.

HanummuTe cTpyETYpHEIE (hOPMY L IBYI
r) CoH40; 1) CaH:N (azoT Tpéxeanesaren

YumuTHIBaH, UTO YIIepol YeTEPEXEATIEHT
OIpefennTe, CKONBKO BECEro XHMHATECKH]
yrnesogopoga oktara CgHg. Cronsko

B CBOBOOHOE BPEMS. Maa mo6um
CTDYKTYPHLIE (POPMYJIEL IPe/ICTARATEIeH |
COeIHHEHHH, HCIONL2YE OporpaMMer ISTS
(CCELIKH Ha COOTEETCTEYIOIIHE CANTE MO
pasInuHLe cIoco0nl H200paXKeHHI MOJISK

@ | Egpcagljmcr{uu ,'97 5[

yY4ebHUK opooa

CihopMynHpYiTe OCHOBHEIE IIONOMEHHA CTPYRTYPHOH Teopin. Kakroe nz HuX rameTcs
BAM HauOOJee OTEBHHEIM, & KAKOE — HAHNMeHee?

[TpueeguTe hopMyIL JEVX OPrAHHUECKHX COSIHHEHHH, KOTOPEIE He HMEIOT HE0MEpPOER.

HME[OTCH JBa aToMa yrinepoga H OHH ATOM KHCJIOpOJIA. CHD.H])HHMH CIoCcoDaMHE MOSRHO
COEIHHHTE BCE DTH ATOMEI JAPYT ¢ JPYTOM fRan wrrima smamers e AT

Hanummure ypaBHeHHS PpeaKIMii, OTBevalllHe CJeIYIONIHM
cxeMaM NpeBpalleHHii:

a) CqHy — C;H; — nponaHon-2 — ameroH —»> Gpomatie-
TOH — 1-THAPOKCHIIPONIAHOH-2;

20
HL=C\a H, PCL, Na
0) AL, T ATR?B— > D;
CHCl, CH,0H
OH, H,0, ¢
r) aTaH —> Opoma'rau > X, > araHans — X, —>

— AHBHHHI.

PacnonoskuTe nepeurcieHHLIE COeJHHEHHS B MOPAJIKe YBeITHUeHHA
cofiepaaHUA B HUX €HONLHOH (OpMEI: hopManbAerus, aneTalibie-
I'HJT, AlleTOH, TPUXJIOPYKCYCHBII anbleru.

B peayisTaTe ajibIoJIbHO-KPOTOHOBOH KOHJIeHCAIIMHM alleTOHAa CHa-
yaJsia obpasyeTcs JHALETOHOBLIA CIIHPT, & 3aTeM — HelpeAe/bLHLIH
KeTOH, HaskIBaeMEIi OKHCELI0O Me3uTHIA. IIpHBeiuTe (POPMYJILI 3THX
coeITMHEHHIA.

Mo HO JH NOJYUHThL M'MApaTanieil anTKMHOB (JopMaaLjeruy, ame-
TajJbJeru]], NponaHaib, alleToH, MeTHISTHIKEeTOH, JH(PeHHIKeTOH
(6enzodheHoH)? MoTHBHpPYHTE CBOIl OTBET.

3anunInTe YPaBHeHHUS PeakIHil, HCIIOJIbL3YeMbIX JJIfl CHHTe3a «Ke-
TOHA MAJIHHBI».

™ an ° vy v onAar



«Xnummnga. 10 — 11 knacc. Yrnyon. ypoBeHb»
YMK B.B. JlyHnHa n coastopos
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L ORHCASHHE HTAHOIA DKCHAOM M

niaHMpoBaHne 3 — 6 YacoB B HeOento

rujia:

0
CH;CH,OH + 4Cl, —> CCl ;_CfH + 5HCI.

B naGopaTopMH CHHPTHI MOJYYAOT THApPATAlHEd AJTKEHOB,
THAPOJIN30M AJKHJTAJOTeHHJOB M NPH NOMOIH JPYTHX METO-
OB, C KOTOPEIMH BEI IO3HAKOMHATECE IIO3/IHEE,

Jabopamopuetd onstm 5. (81 GV TR TR T NRE1 )

1. Haneiite B npobupky 1 mu aral
ero sanmaxoM. IlpuneiiTe ¥ cnupTy 1IpI
cTBO Bojikl. IlepememmaiiTe pacTBop. |
TBOPHMOCTH 3TAHOJIA B BOJIE.

2. K noryuyenHOMy pacTBOpy Aobar
JINKA MIeDMAHTAHATA KAJHS H MepeM
aere? Kax nameHnn
YTEKAHWH PEAKI[HH.
wmbop (puc. 79). B
» IITATHBA, HAJIEHTe
1eM JBYX 00BLEMOB !
anm obwémom 20%
'BepCTHE MPOOGHPKA
eé rasoOTBOJHOH 1
IHHKOM, HajeuTe 2
bIO, OIyCKAad eé B ¢!
' ObbsACHUTE HU3Mel
KOro BellecTBa HAl
JHHE peaKIHH.

[C/IOPOAICOAEPIKATIIHE |

IJIABA 4. KneaopoacoaepsRaiiie oprasnieciie coefMHEHUA

pacIeIUIeHHs NpoeThix admpos Tpebye
B 9THX YCAOBHAX MPOMCXOAUT NPOTOH)
A& 5MPHOI rPyNnkl, IPHBOAAIILES K P
Tak, IpH NPONYCKAHHH HOAOBOAOPOAS
MPOMCXO/HT €ro YacTHYHOe NPeBpamer

C,H,—0—C,H; + Hl == C,

Cpean nmpocTeIX a(HpPOB Haubospre
A08bLi HPUP — NETROTETYUAS HUAKOCTD (T. KHII. 34,5 °C) co cne-
nHEPHYECKHM 3anmaxoM. JIMaTHaoBbIA a(up Jerko HenapAaerca,
o6pasys C BO3AYXOM B3PBIBYATHIE CMECH, MO3TOMY o6pamarscs ¢
HEM HY’KHO ocTopoxHo. PaGoras ¢ ahupom, cnegure, 4robbl a-
HORGHHAR CIHPTOBKA HAXOJAMJACH OT BAC HA PACCTOAHWH He Bam-
xe b M.

Ilpu xpaHeHHH 2(QUpPhl NOCTENEHHO OKHCAAIOTCA KHCJAOPOAOM BO3-

AyXa A0 OPraHUYecKHX MepoOKCHIOB, KOTOpbLIe HAKATLTHBaKOTCHA
B CKJISIHKE, HANPHMED

CHaff}lfo%Hg—CHq.
00H

Ecan oD NEPErHaTh, TO MEHee JeTyune NePOKCHIL! OCTAHYTCS Ha
JiHe COCYAR, 4TO MOKET NpuBecTH K Bapeisy. [Toatomy nepen paboroit
HeobXOANMO IPOBEPUTE 3(Hp HA HAJNWYNE B HEM NEPOKCHAOB. ITO Je-
1810, J06ABNAA B HErO MOAKHMCASHHLIA PACTBOD MoHAa Kamus. Eexn
OpE BadanTHBARMK H(DMPA ¢ TAKHM DACTBOPOM NOABIAETCA JKEATAS
OKpACKA MOoAa, 3HAYMT, Qup coNepRUT nepokeu. [las ero ylaneHus
HCTOMB3YIOT MeNeanblit Kynopoe.

B Boje AMaTHIOBKIN adHp MamopacTBOpUM — 1 BOJABI IpH
KOMHATHOM TeMmeparype pacTeopser okoao 100 ma apupa. B o
ske Bpema 1.1 apmpa cnocober pactBoputh 30 Ma Boasl. [laTH:
JOBEIN 3()MP HEOTDAHMYEHHO CMENTHBAETCHA ¢ 3TAHOJOM, GeHao-
sioM, GeHaMHOM, XOpomo pacrsopaer Gpom, uoa, cepy, Benntii
doctop, xnopra xenesa(Ill). Ilpu obpaborie apupoM coxaHo
KHCJIOTH W3 Heé yAa8TcA H3BIedb HeGobInoe KOMHIeCTBO XI0po-
sozopoaa. Ilapel agupa AeficTByioT HA KOPY GONBIIMX MOJYINE-
puit Moara, MO9TOMY AHSTHJIOBLIH S()Mp OKA3KLIBAET HAPKOTHYE-
cxoe gelictene. Panpine aTHM MOMB30BATNCE B MEIUIIMHE, 03T~
MY AHITHAOBLIN a(Mp A0 CHX TTOP HAJLIBAIOT MEANIUHCKIM.

BaanmozeficTBHE CITMPTOB € AKTHBHBIMHE METAJLIAMH JOKASHI-
BAET, YTO CIMPTH MPOABIAIOT CBOMCTRA caabbiX KueaoT. Oanaxo
HAZ0 MOMHMTE, YTO CIHPTEl — OYeHb cIabblé KHCIOTHI, rOPA3N0
cnabee, uem MO6AS HEOPraAHWYECKAS KMCIOTA, H AaKe crabee BO

(e
—C—CH,—

COOCH,

Puc. 138. IloTAMeTHIMETAKDH-
JIAT ILJIOXO NPOBOJMT TeILIO

2. Peakuyuu 3aMemeHHs I'HMIPOKCHIBHON TPyNNbl H OTLIEnN-
JeHuA

BasxHblil BKAAA B peaKIIHOHHYIO CHOCOGHOCTE CIIMPTOB BHOCAT
PeaKIMY 3aMeIeHHa THAPOKCHIBHON TIPYNNEL IOA AeHCTBHEM
HYKJIeO(UILHEIX DEATEHTOB, ATAKYIOLINX CBA3AHHLI ¢ Heil aToM
epoga. C mogoGHBIMH OPOLECCAMH Mbl HO3HAKOMMJINCHL NPH
MayYeHHH alkuiarasorenngos. OgHako, B OTIHYHe OT rajore-
HHJ-HOHA, FHAPOKCHI SIBISETCS «IJIOX0i» yXoAsame rpynnoi.
TloaroMy AobaBIeHHE K STHIOBOMY CIHPTY IHAHHAA HJIH HOAUAA
HATPWA He TPHBOANT K 3amMeliennio. Peakunsa cTasoBUTCS BO3-
MOKHO MPH MOJAKHCIEHNH, Helh KOTOPOro — HPOTOHHPOBATE
THAPOKCHABLHYIO TPYIILY, (PAKTHYECKH NPEBPATHE €€ B MOJIEKYIY
BOJAEI, & OHA OTIErIAeTCA Jerko. IloMecTHM B KPYIIOAOHHYIO
koa6y, cHabKEHHYI0 XoNoANTbHIKOM (pHe. 77), aTHAOBbLH cOMPT
u npubasum K Hemy 6pomu xanns. Hagero e nponcxomnr. Jlo-
GaBUM B MOJNYYEHHYIO CMECH CEPHYIO KHCIOTY M HADeeM pacTBop

C,H,0H
NaBr
H,S0, ,j

C,H,Br

xot. TToaToMy ¢ BOAHBIMK DACTBOPAMH IIEJIOYEH CIMPTH! He Baau- t ‘3
mogedicrayior! Jinms npu gofaBaeHuH B COMPT TBEPAOH mEnoun Pue. 77. TipuGop Ans nonyyenus GpoMaTana

raana s, »

XuMuveckue caoiiemaa cnupmos

@ | Kﬁgpcagl:lﬁcr{uﬁ N
y4eOHMK opova 5
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YMK B.B. JlyHnHa n coastopos
niaHMpoBaHne 3 — 6 YacoB B HeOento

Tabauuya 19
Ba:kHeiilne oTHOATOMHBIE CITHPTBI

dopmyaa HaszBauue T.na., °C | T. kum., °C

T'omonozuueckuil pad npedenvHblX 0OHOOCHOBHLLX CNUPMO8

CHZ;OH MeTtaHoJ1 (IpeBecHLI, 04 65
METHJIOBEI CITHPT) > \OH - e
CHgCHQOH OTaHOJ (BHHHLIM, ANLperHgLl H KeTOHEI, COJEpKallde AaTOMLI BOJOPOAA MPH
STHJIOBBIH CIIHPT) a-YIJIepOAHOM aToMe, CIOCOOHEI BCTYIATh B PeakIlMH KOHJIeHca-
WA, TPUBOJAAIIHE K YCJI0MHEHUIO YIVIEPOJIHOro CKeJleTa MOJIeKyJIkl 3a
CH.CH,CH,OH Hponanon-l cuér obpaszoBaHusi HOBBIX C—C-cBfseii. B peaknuu KoHAeHCAIIHH
4 - < YUaCTBYIOT JIBe YACTHILI, OJHA M3 KOTOPLIX HAXOAHWTCH B KeTOHHOI
¢opme (kapOOHHILHLII KOMIIOHEHT), a Apyras B eHOJILHOIi (hopme
CH,CH,CH,CH,0H | Byranox-1 (MeTH/IeHOBLIil KOMIIOHEHT, HIDAIOIIHI POJIL HYKIeodnia). B peayis-
TaTe WX B3aMMOJeficTBHA ofpasyeTcs IH[POKCHKAaPOOHHILHOe COeIH-
CH,4(CH,),CH,OH ITenTanon-1 HeHHe — AlbJ0b.
(AaMHMJIOBLINA CIIHPT)
0----. /°
H,C—C% + H.,({;CH —_— IIW}(‘—("II—CH,,—(\
HenpedeavHble u apomamuieckue ‘H - (| | - H
sOH OH
CH2:CHCH20H HDOHQH'z'OI:TI KapGoHuILHEIH MeTHIeHOBEIH Ansnons
(AJLTHJIOBEIM CITHPT) ¢ KOMIIOHeHT (3-ruaporcHOYTAHAIE)
KeTo M (eHOJILHAA (hopMa
deHAIMETAHON aneTanbAernAa)  ANETANLIETHAA)
T IMocTeneHHo OH OTIHIEIISAET BOAY, TPERpalasch B HellpeelLHOe Kap-
CHQOH (GeH3HJIOBLIH CITHPT) GOHHJILHOE COeHHeHHE:
/° /P
HQC—CH—CHQ—C\ — H,C—CH=CH—C AT H,0.
| H H
I'TABA 4. J OH
m Kac FOPMPORHIES YR Opras Byren-2-anh (KpOTOHOBLIH aJibIeru)

. e B p 3 .’ Xumuuecxue caolicmaa KapOOHUALHBLX COCOUHCHUIL m
|E)0CCMHCKMM

y4ebHUK opoca 5
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«Xnmmnga. 10 — 11 knacc. Yrnyon. ypoBeHb»

P YMK B.B. JlyHnHa n coaBTopoB
Ln ||| nnaHnpoBaHue 3 — 6 YacoB B Hefento

B oToM paszene npHEeIeHE] ONUCAHNSA IPAKTHYECKHX paboT, BEI-
MOJTHAEMEIX Ha ypokax xumun. Kamaas pabora Tpebyer nmpeasa-
PHTEeILHOH JOMAMIHEH MOATOTOBKH: IPOYHTAHTE OHCAHHE DHC-
NepHMEHTA, IIO3HAKOMETECE CO CBOIICTBAMHE BEIECTB, HAIINIITNTE
YPaBHEHHS] PEAKIHA. D9TO IOMOMET BAM COKOHOMHTH BPEMs Ha
ypore. He sabniBaiiTe, BoimomHas pabory, cobfmoaaTe MpaBWIa
6es0MACHOCTH, a TOCHe e€f OKOHYAHWUA — BRIMBITH TOCYAY H
yopaTs pabodee MecTo. [IoMHHTe, YTO IIPH NOJL30BAHHE CIIHD-
TOEKOH JJIHHHEIE BOJIOCH! TOJKHEI GLITE COOPAHEI B IIYYOK HJIH
COPATAHE! IOA TOJIOBHEIM y0OpOM. DTO IOSBOJIAT H30EMKATE
HX BOCIIAMEHEHHS OT KOHTAKTA ¢ OTKPLITEIM ItaMeHeM. Ilomy-
YeHHLIE BAMH BEIIecTBa Cla-
Bafite yumremio. Jus xpame-
HHS TBEPALIX BEIIECTE HCIIOME"
3VIOT OIOKCHI — CTeKJISHHELIe
TOHKOCTEHHEIE  CTAKAHYHKH
C TPUTEPTEIMH KPHIIIKAME
(puc. 146). OneITH, KOTOpPLIE
He0DXOAUMO MPOBOIUTE B BEI-
TasxHOM mkady (pue. 147),
OMEYeHbl CHMBOJIOM A.

T

Puc. 147. IlpoBeleEHe CHHTE3a B BRITSIXHOM IIKA(Y
(xuMuueck i dakyasTer MI'V M. M. B. Jlomonocosa)

ITpaxmuxym

Kﬁgpcagl:lﬁcr{uﬁ N
yY4ebHUK opooa

IIpaxmuueckas pasoma 3. Iloayuenne OpomsTana

Peaxmuest: aTanon, 60% - pacTeop cepHON KHCIOTEHL, Gpo-
MH] HATPHA.

OGopydosanue u mamepuansl: 1abOPATOPHEIH IITATHE,
npobupra, nyroodpasuad TpyOKa, PE3SHHOBLIH MIJIAHT, CIIHPTOR-
Ka, J81.

Cobepure mpubop, COCTOANHE W3 TPOOHPEH H AVroodpasHoi
Tpyoxn (puc. 149).

B nmpobupry nomectute 1 Mmax atanoaa, 1 s 60% -ro pacTeopa
CEPHOI KHCJIOTH H 2 r GpoMHIA HATPHA.

[TpobupKy 3aKpennTe B IATIKE IITATHBEA.

OTBepcTHE TPpOOHPKH 3aKpoiiTe MpobOKOH CO BCTABIEHHOH B Heé
CTERJIAHHON TPYOKOI.

B gyrooGpasHyio TpyOKYy IOMECTHTE KYCOYKH JBAA (3auem?)
u gobaseTe 2—3 M Bogwl. [lpucoegunuTe TpyOKY K mpobupke.
IlnaMeneM COHPTOBKH CHAYAJA IPOTPETe BCIO NPOOHPKY, a 3a-
TeM OCTOPOKHO HArpepalTe cMeck. Cirequre, 4TOGLI HATPpEBAHHE
6LL10 c1abLIM, He JONYCKANTE 3AKHIAHAA CMECH.

Puc. 149. TIpudop
.—ﬁ ; IJIF oJNyueHns GpoMaTaHa

Hpaxmuxym
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maBa 1. HemeTannoil.

&8 [naBa 2. O6bwme cBONCTBa METannoB.

k V- maBa 3. MeTannbl rmaBHbIX NoArpynnm.

jl &) '-:‘ maBa 4. MeTansnbl NO6OYHbLIX NoArpynnm.
'maea 5. CTpoeHue BelwecTBa.

maBa 6. TeopeTnyeckoe onucaHne XMMNYECKNX peakLun.
maBa 7. Xumnyeckasa TexHosrnorus.

maBa 8. Xumua B noBceaHEeBHOM XXN3HU

maBa 9. Xumua Ha cnyx0e obwecTBa

maBa 10. Xumunsa B coBpeMeHHOU HayKe

@fﬁ%?&”ﬁucxm N

yqe HHUK obpoda



«Xnmmnga. 10 — 11 knacc. Yrnyon. ypoBeHb»
Y YMK B.B. JlyHnHa n coasTopos

nnaHnpoBaHue 3 — 6 YacoB B HeAEnto

= _ lNpakTnyeckasa pabora 1. SKcnepumeHTaanoe pelwweHue
g 3agayd no teme «FanoreHbI».

lNpakTnyeckas pabota 2. KCnepnMeHTarnbHoOe pelleHue
3ag4ad no teme «XarbKOreHbl».

e [MpakTuyeckas padora 3. lMNonyyeHne ammmnaka u
n3y4yeHune ero CBOUCTB.

lNpakTnyeckasn pabota 4. KCnepnMeHTarnbHoe peLlueHue
3agad no TeMe «ANeMeHTbl noarpynnbl a3oTar.

lNpakTnyeckasn pabota 5. kcnepnMeHTarnbHoOe peLlueHue
3agad no teme «MeTannbl rnaBHbIX noArpynn».

lNpakTnyeckasn paborta 6. Nony4yeHune megHoro
Kynopoca.

@fﬁ%?&”ﬁucxm N

yqe HHUK obpooa
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nnaHnpoBaHue 3 — 6 YacoB B HeAEnto

MNMpakTnkym (10 npakTnyecknx pabdor).

lpakTnyeckasn pabota 7. KCnepnMeHTaribHoe pelueHue
3apad no teme «MeTannbl NOGOYHbLIX NOArPYMMY.

[MpakTnyeckasn pabora 8. Nony4yeHune conun Mopa.

lNpakTnyeckasn pabota 9. CKOpoCTb XUMNYECKUX
peakuun. Xmmmnyeckoe paBHoBecwHe.

lNpakTnyeckan pabota 10. KpawieHue TKkaHeu.
3aHuMaTesbHble ONbITbl U CUHTE3bI (34 onbiTa U CUHTE3a)
OTBeTbI K pacyeTHbIM 3agadYam
MpunoxeHus
3a cTtpaHuuyamm yyebHuka (Cnncok JOonoNMHNTENbLHON
nuTepaTtypbl U UHTEPHET-PecypcChl)
NMpoeKkTHasa oeATenbHOCTb
Tembl gns AUCKyccumn

@fﬁ’&?ﬂucxm N

yqe HHUK obpoda
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Y YMK B.B. JlyHnHa n coasTopos
nnaHnpoBaHue 3 — 6 YacoB B HeAEnto

MNMpunoxeHus

1. TennoTbl obpa3zoBaHusA BewecTB npu 25 °C
(1 Tabnuua)

2. KoHcTaHTbI Anccouunauum KNCNOoT U OCHOBAHUU
npu 25 °C (1 Tabnunua)

3. [lNpousBeaeHue pacTBOPMMOCTU BeLLEeCTB Npwu
25 0C (1 Tabnuua)

4. HekoTopble nuweBble gob6aBku (1 Tabnuua)

@fﬁ%?&ﬂucxm N

yqe HHUK obpooa
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Hpenmcooane napa 8 Xumua B noRcelHe REHOH @HIEN
I'mapa 1. Hemeranne § TH. PR e

& 1. KnaccH KAIEAE DMECTR X bempecTE. Boaopon & T7. JlemapcTRERAHE RIS CIEACTES

& 2. Danorenss § T8, HocMeTHuecKne B 18 pproMapHENE CPeacTRa

& 3. XMaop & TO. BraToBam XA MES

£ A. e oo OBl RDE COsS I H e ELH A X Ao & S0, [TarMmedn TR B Epackn

& . M aoponomopo . COSLE ERs K § 7. OroBo B CERHESTL I'mapa 9. Xumua Ba coaysobe ofmpecTea

& 6. drrop, 0POM, MOA M HX Coe I'napa 4. Meranan moSaas £ 81. XuNMHA B CTOHETENECTRS

& 7. Xaasmore ksl & TH. (Oompan xapaixTey £ 82, MumMHA B ceNkOROM XoEsiicTee

& 8. Ozon AAAOTPOEHAR MOAH £ BEh. M peora £ 853, HeopraHnM e cKHE RMaETE JNELH FTED

& 0. Tepokenn BOSOOASA B ero 1 s;%&::ﬁﬁﬁﬁ::&t::fg I'mapa 1. Xumua B coppemenmoil naymxe

& 1. Cepa 5§ 41. Maprasen £ 84, OcoftenBOCTH CORPEM SR BayIER

£ 11. Ceponomopon. Cyandgrmans § 42 Fleneso FRaK XAy § 85. MeTOAONOIIA Eay ME N0 RMCCITe/R06HE R

& 12, CoprmeTeiil ras & A%, FCanezo po £ S6. HoTomHAKR XAMAYMEcKOA HEMDopMammm

& 13, CepHElii auTHApAn B CepE PP o v re——— oy L

k 14, DreMeRTE COATE Y IR 253 E Ak, MEI-,I]}, SaEHMATEABHBIS ONLITEl H CHHTEERT

& 15, Asor & A6, Capedd o reeThl K pactIeTHEIM S3A/TaTaM

& 16, AMMiEar B COME S MOH A § AT, Bosoro Hpuroscenun

& A8, I 3a cTpaRHITAMHE Ve RS

& 17. Oexchanl asoTa

§ 18, AzOTHAR KHCAOTA B 28 oog § s P Mpoexranas nearesnnocTs
& 19, drocpop FCrasa §5. Crpeennme Bemecy (Couco SREK PO MY O SEI@ TER M OO0, WO RO EI0E O L X & K

& Sl Flpen aTooesa . S o f—

§ 1. DneMme R TS A RIS LTSI TR SR I T I BT O T FT I EC R

& 20 JrochhopErET R SN UE P Y

§ 21. ¥ra=pon £ SZ. DeE T HEENS FEOHQMATE [FETLHE SToMIOE

§ 22Z. Coenmuennn yrreposs § 33, KoBEa e TEHSS] CEAEE B OT PSS MO IS H VI
# 23. Kpemmnii § 4. MMonmman cRsash. CTpo-aEiEe o EE LI DTS LIRS
& 24, CoenHECHEA BpeMEHA £ 0. MeTanamiaecKan CHAZE. K pRcTan i arec e e ribETEC R b erTH L0 R
& Zo. Bop £ S DT eom e O S D S N O e RO T LS
IF'masa Z. (Gmme cROECTREA MeTaI 0 INMurasa G, TeopreT s o re cEOos i HCE RS 5 H Pl B e BRI e 80R LR i
& 26, CROMCTEA M METOIED TR0 f 97. TenmoshLye SMPeR TR X HMETTECH X [REa Bl
& 27. Crmanes f 8. Fanwon Necca

I'mana 3. MeTannn rmaBEHsIxX mOmrp, § 9. Dunrponaa. Bropoil SamoE Te MO0 H A M EFUECED

& G, Dneprag Kaddca B KPATEDHEEA CAMOITFHIFEEE G BEOCTHE XM ETMECH PO [REEH TR

§ ZH. Oonpasi XapaKTeFrcTHECH 1 . .
- - § 61, CHROMECTE XAMBETIECHONH PEasIinam . SapoE e e TEY BN Macc
& 29, Harpsil 1 mamei
§ 62, FaRnAMCcHMOCTE CEOPSMTH [MESE IR OT TEM IFS[RET VD

& 0. CosnHBEcHHEA HAaTRHEE 1 a) & 63, I B —

§ 1. OOman xaparwTepreTrs 5 § 4. N pmaauecEos paEEoRerEe. KoBecTamTa [ e oabec B

& 2. Maramnid u ere coegREenng & 65, ITperemsan Jhe TILaren me

§F 23 Kanknuil # ero ohequaany £ 66, Monmaos I Be e e okl . BPomopo MErED [H0H 8E a8 Te stk
& 4. FECTHOCTE BOALD M CI50C04 £ B7. MumMiartecEos DEBIECINECHE B [REcT B0 [

§ 30, A wsonE EEEE KM TECE £ &, N pamairec e BoTON ELRECH TORGH . T BT PR TiE

& 6. CoemHECHHE SITH0ME EFS IMmasa T. M e ecioa st T B Ino rH s1

§ 69, Hay THEIc IIDHEEIDE TR O EFCSEEFEEEa U0 0B S BT T [0 S B e T B

§ T 1l o BofieT RO O8 REET G ITOT kL

HopnopauHusa hod ~r BT pemema e epen
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YMK B.B. JlyHnHa n coastopos
nnaHnpoBaHue 3 — 6 YacoB B HeAEnto

a)

o)

Pue. 3. Panorens:: paapea TpyObl, 3amoaHeH LI ropom (a):
Konbw1 ¢ XJao0poM (6), Gpomom (8), Hogom (2)

CONANOIl KMCAOTE. AHAJOTHYHBbIE CBOMCTBA XAPAKTEPHBL H AJIA
JAPYTHX FAJOTeHOB.

HayueHne TPYNIbl POACTBEHHBIX XHMHHYECKHX 3JeMEeHTOB Ha-
YHHAIOT ¢ 00Ie XxapaKkTepHCTHKA, BRJIKUAKOIIEH cpaBHeHHe pas-
MepoB MX ATOMOB, 3JEKTPOHHEIX KOH(MHIYpaumii, BOIMOFKHEIX
cTeneHeil OKHcJIeHnsd, Cﬂoﬁci‘ﬂ HPOCTBIX BeIecTs. l."annmnm =
TunHuHbe Hemerawisl, B Tlepuoagntieckoit cucTeMe OHH pacuosno-
JKEHBI B KOHILE TIEPHO0B, lepe/l MHepTHLIMMY rasamit. [1pn apuzke-
HU¥M BHU3 110 TOATPYIIe, T. e. IpK NMepexoje oT ()ropa K acTary,
BO3pacTawT OTHOCHTEJILHAA ATOMHAA Macca 3JIeMeHTa H paanyc
aroMa, yMeHbIIaercs eKTpPOOTPULLIATE/IBHOCTE (20), ocnabesa-
JOT HeMeTAJUIHYeCKHe CBOMCTBA M OKHMCAMTENbHAA AKTHBHOCTE
(raba. 1).

Yucao BAMeHTHBIX 3JIEKTPOHOB B ATOME PaBHO HOMEpY rpyn-
Ibi, B KOTOpoit HAXOANTCA daemenT. TakuM o6pa3oM, aTOMBL ra-
JIOI'€HOB coJiepiaT 110 CeME 2JIEKTPOHOB HA BHELIHEM aHepreTH4e-
CKOM }’pﬂBll(‘. M 10 ero saBeplieHus M HejocTaeT OJAHOTO 3JIeKT-

POHA.

Hemeranins

KoOpnopauus .

poccnﬁcxwﬁ
yuyebHuK

BeHTaHa

Dpoda

Tab.at
Obman xapakTepHCTHRA MAJOreHOB
‘ Xumn Mopan- Ornoca- Paanye
e S TeabHas F5d Hamenenne
Pueckuit | xoBut | oo, | aToMa, 20 S
ameMent  Homep oM
‘ Macea
id)‘rop F 9 19 0,064 | 3,98
‘ Xaop Cl 17 35,5 0,099 | 3,16 E
&5
Bpom Br 35 80 0,114 | 2,96 i =
= 8
Hox 1 53 127 0,133 | 2,66 £
Acrat At| 85 210 Her | 2,2 g3
AAQHHBIX £ g

Mrop obnagaeT HANOOIBIIEH AJTEKTPOOTPHILATEIBHOCTEIO

§7  Xamexoremnt

Co cBOMCTBAME KHCJIOPO/A, IIEPEOTO JIEMEHTA MIABHOM NOATPy -
et VI rpynnsi, Bel y¥e 3HAKOMBI. PacnonozkeHHbIe HUME cepa S,
ceaen Se, Teanyp Te u noaonnii Po cXofHbl ¢ HIM 10 CTPOEHHIO H
cBoiicream. Kak # KHcI0POK, oHu 00BINHO BCTPETAIOTCA B IPHPO-
fe B BHJE COeAMHEHM ¢ Meraiiamu. POPMYIIL HEKOTOPBIX Ha
HHX BAM y’Ke W3BeCTHEI, Hanpumep cyabpuiaa sxxenesa(ll) FeS
(MuHepan marauTHbI Komueaan), cyabduaa ceunma(ll) PbS
(Munepan cBMHIOBHI Gneck). Cenen n Teanyp obpasyloT aHa-
JIOrHYHBIE COSAMHEHMA — CeJeHu/ibl M TeJJAYPU/bI METAJIO0R.
B seMHON Kope 3TH 3JeMEHTHl HAXOAATCH NPEHMYIECTBEHHO
B BHJIe MEJIHEIX DVJ(, IO3TOMY 334 HHMH 3AKPENANOCH HAIBAHHE
«XANLKOreHEI», YTO B [EPEBOJE C IPEYECKOr0 O3HAUAET &PO-
fapomue Mefbs. [MonoHKI pagMOAKTHBEH W B NpPUPOjE NpaK-

THYECKH HE BCTPEYaeTCH.

ATOMBEI XaJBKOP€HOB, HAXOLA-
muxcs B oaol noarpynne Ilepuo-
ﬂl|‘le(‘l\'01“‘l CHCTeMbkl, HMEKT CXO0/1-
Hoe crpoenne. Paauyc aroma u
OTHOCHTEILHAS ATOMHASA MACCA BOJ-
pacTaior, a BAEKTPOOTPUIIATE s
HOCTE HOHMIKEETCH € YBedHYeHHeM
NOPAAKOBOrO HOMEpA, T. €. NpH me-
pexojie OT KHC/JAOpPojAa K HNOJOHHIO
(rabn. 2). Te ke 3aKOHOMEPHOCTH
NPOC/EHHBAIOTCA M B CBOMCTBAX
cre. Kucaopon, cepa
cesieH (puc. 16, a, 6) —
THNHYHEIE HEMETALIEI; OHH He HMe-
0T MerajuMdeckoro Onecka, He
MPOBOAAT BJIeKTPHYecKHii ToK. Ten
ayp (pue. 16, 8), nogobuo cepe, 06-
najaeT XPYOKOCThIO, OAHAKO 0O
BHEIITHEMY BHJAY €r0 MOYKHO MHpH-
HATE 38 MeTajan Giaarogapsa MeTas-
nuvyeckoMmy Graecky. TakuMH ke
cBoiicTBaMH obJaiaeT H Apyras Mo-
AMpUKATINA cenena (cepelit cenen);
06a 3THX BeIecTna ABAAIOTES M0J
nposoguukamu. Ilononui no cpoit
CTBAM Y3Ke TOPaso GInKe K MeTas-
Jam, YeM K HeMeTaiam.
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B aTomMax XanbKOPeHOB HA BHEITHEM dHEPTeTHYeCKOM VPOBHE
coneprrates 6 onextponos (ns?np'), Bee OHM BaJeHTHRE, T. €.
MOTYT YUACTBOBATE B 00pPA30BAHMN XUMHUYECKHX CBABCI:
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Jlo saBepIIeHNA BHEIHEro YPOBHA ATOMAM XAJBKOTEHOB He-
AOCTABT ABYX HICKTPOHOB, TTOSTOMY B COBMHEHNAX C BOJOPOIOM
H MeTANTAMH OHH [POABIAIT HESIIYIO CTENeHb OKHCTIeHus — 21

0 2
S+2 — 8.
06mas GopMyna TeTYHHX BOJOPOHEIX COSHHEHHIT XambKo-
rexon H,R. Ogno na anx — soga H,0 — pam xoporimo napecTro.
Ilpu BaaumoneficTBIN ¢ HEMETANIAMN XaJLKOIeHbI YAIE Bee-
T0 oTa10T YeTLIPe BAJIEHTHEIX 3MeKTPOHA:
0 4
§S-42— 8
Ipn notepe Beex mecTH BAJEHTHBIX 2IEKTPOHOB OHH NEPEX0-
AAT B MaKCHMAJILHYIO CTeIIeHb OKUcaeHus +6:
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«Xnmmnga. 10 — 11 knacc. Yrnyon. ypoBeHb»

YMK B.B. JlyHnHa n coastopos
nnaHnpoBaHue 3 — 6 YacoB B HeAEnto

8.8, Egoso, K E. Kpmasouso, §19 docdop

XM M Mﬂ ] 1 B Ilepuogrueckoii cucreme @ocdop (£ = 15) pacnososker B 3-M nepuojie, V

rpynne. OH ABIAeTCH 3JeKTPOEHEIM AHAJIOTOM a30Ta. EMY COOTEBETCTEYIOT
BEIcIIHI oKcH] P3Oy (ochOpHEIH aHTHIPHL) U JeTyUee EOJOPOLHOE
coepguHeHne PH; (pochur).

B orsnmume or azora, Gocdop HanboJiee yCTONYUE B BRICIIIEH CTEleHA
OKHCJIeHHSA +5, I03TOMY B IPHPOJE OH BCTPEUALTCH HCKIIIOUHUTENIEHO B
BHIe coleil pocdopHOi KHCIOTE — QocdaTor. B Hamei crpade Ha
KolsckoMm nonyocTpoBe pazpabaThIBalOT KPYIIHEIE MECTOPOXKIEHUA
docopura Cay(POy), 1 anarura Caz(PO4)3(0OH). B opranuame B3pocioro
gesioBeKa cofiep:xuTea mpumepro 700 r pocdopa. Ira Macca B 0CHOBHOM
TPHXOJHUTCA Ha KOCTH, IPAKTHIECKH IOJHOCTEI COCTOAIHE U2 ocdaTor
KaJpnuA. Docop BEXOMHUT TAKIKEe B COCTAR HYKJIEHHOBEIX KHCJIOT.
ITpouseoaHEIe (hochOPHOH KUCIOTE OTEETCTBEHHEI 38 HAKOIIEHHE
KJeTKaMH 5HePruH. Kike/[HEBHO OPraHW3M YeJIOBeKa Tepdaer NpuMepHo 1 v
docdopa. ITO KOIHIECTEO JOMKHO BOCIIONHATECA ¢ HIeli. MHOTO
doc@opa CoIePKUTCA B MOJIOKE H PEIe.

BEPTHKAND

Pue. 48. Topenue Senoro docdopa B XI0pe

Oﬁmaﬂ XapaKTepHCTHEA 3JJeMeHTOB IIOATrPYIIIIEL A30Ta
OTtHOCH-
Xumuue- llopax- teasnasa Pamuyc
CEHIi KOBBIIH = aTtom- artoma, 20 ng‘s;g;‘: €
3JEeMEHT | HoMep Has HM
Macca
Asor N 7 14 0,070 | 3,04
sy 1| 2
®ocdop P 15 31 0,110 | 2,19 | £ 2 33
a A B
MEBIIbAK 33 75 0,121 2,18 | & & g 588K
Puc. 46. Benuil, kpacHEIH B UépHHI docdop As E E! E 2 E E % %
[ e ] o B E
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«Xumuns. 10 — 11 knacc. Yrny6rn. ypoBeHb»
YMK B.B. JlyHnHa n coastopos
nnaHnpoBaHue 3 — 6 YacoB B HeAEnto

. METAJLIBI
TIOBOYHBIX IMOJATPYIITT

4

O6man xapaKTepHcTHEA

§ 38 nepexoaHbIX MeTaJLIoB

Kak BhI yike 3HaeTe, B MOGOYHBIX MOArpyHIIax PACIIONOKEHBI e
pexodHbte 3ACMEHMbL, B ATOMAX KOTODLIX NPOHCXOAHT aanonue
Hile BHYTPEHHHX OMEKTPOHHMX CI0€B. B 3aBHCHMOCTE

opouTaNH,
ot d- 1 f-3aeMeHTEL.
cnoHyIo GopMy, HenM p-opouTaIu. HexoTopsi

HAIOT MeTHIPEXJIENECTKOBbIN IBETOK MM ABE p-opouTanH, nep

HeHAHKYIAAPHBIE APYT APYTY (pHC. 96).

1 OT BHIa

Ha KOTOPYIO ronajaer ouepesHo IeKTPOH, pasiauia-
Op6urany d- ¥ f-31KTPOHOB NMEIOT Bonee
e 13 HUX HATIOMH-

B KOpOTKONEPHOAHOM BAPHAHTE Tlepuoauseckoil CHCTeMbI
d-3neMeHTH 06PA3yioT NoGOYHEIE MOATPYTINEL, T. €. BEPTHKAIbL-

HEIe CTOJNDIEL, B KOTOPHIX 3JIEMEHTEL YePeyIoTCH € dJIemMe
FAIABHBIX MOATPYTIT.
JIOMHBIX METAJJIOR, BXOJAT Mejlh,
noGouHy 0 DOArpyNny (MOArpynmy mean). Mean, cepebpo H 30/

T0 —

Pue. 96. ®opma Hexoropsix d- ¥ f-opburan

Mer

LR |

HTaAMI

Taxk, & | rpynny, Hapaay ¢ DOATPYIINOH e
cepeGpo H 30J10T0, 06pasyomie

3

d-371eMEHTEL, T. €. B X ATOMAX JOCTPAUBAETCH JIEKTPOHA"
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Puc. 97. llepexoansie Metanin: a
: i oo

3OJI0TO; 6 — Mefb; & — IeNe30;

B meiirpansnoil ¥ cJ aGoLe10MHONi cpefax NPoAYKTOM BOC
HOBJCHHA NepMaHraHaTa ABJAAeTCA KOpPHHHEBBLI OKCHJL MAPran-
uaflV):

2KMnO, + 3K,S + 4H,0 = 2Mn0, + 38| + 8KOH,

T KAJHAL

i MaHTE
2K,MnO, +S|.

B pactsopsl cojiedf, MMEWINHE CHABHOIENOUEYIO PeAKILIIO
epefnl BeAeCTRME THIPOINSA, AONONHHTeNLHO BEOIHTE WEL0,
He TpedyeTcA.

OeTopoHHO AeHCTBY A NEPOKCHA0M BOAOPOIA HIAH thopmuaTom
HATpHA HA CIAGKE PACTBOP! NEPMAHTAHATA KATHA B CHIBHOLIE-
Jlounoit cpefie, YARETCA MONYUHTE HEYCTONUMBLIE CHHIE PACTRO-
phi, conepsrantne ManrasaT(V) katua K MnO,.

[lonyuaoT NePMAHTAHAT KAJHA DJEKTPOIH3OM HJIH OKHCle-
HpeM MaHraHata xjJopom. B nabopaTopi nepMaHraHaT Kajus
MCNOAB3YIOT KAK OKHCAMTE b, /A NOAYIEHIA XA0pa i KHCAOPO-
CKOM aHAIH3E, A B OBITY — KaK JAesuHpruupyolee

a B CHABHOLIE0MHOH — 38
2KMnO, + K8

a, B XHMHY
CpejCTBO.

11 CrojicTna MApPranua u ero
T coemmmenmit

1. [onoxuTe B NPodHPKY HeGOABILOH KYCOHEK Mapranua
1 npuaeiire k Hemy kucnory. Uro snr uabmwoaaere? Tlpose
aiiTe AHAJOPHYHEI OMEIT € KYCOMKOM CTaAbHON NpoBoaoKy.
B KakoM cayuae ras seienaerca Gonee HATEE fBHOT

2, OaHAKOMBTECH ¢ BHENIHHM BHAOM PA3JIMUHBIX COGIHHE:
AUl MAPraHIA, HMEIOIMXCH B IIKONIBHOM KabuHeTe XHMuiL.
BanumupTe B TETPAAL UX (OPMYIb, OTMETETE OKPACKY, pac:
TBOPHMOCTE B Boje. JloMa VEAXHTE OBNACTH NDUMEHEHIHA.

3. K pacrBopy XJ0pHAa Maprafia mprieiite mEnous a0
BEIIALEHAS ocanKa. OTMeTsTe [BeT ocajika. HITo npoHexoAuT
¢ HUM [pH XPAHEHHH HA Boajyxe?

4. B TpH npobHpKRH HAJTeTe PAcTBOP NEpPMAaHraHaATa Ka-
nus. B nepayio fobaskTe paabapienHbiii pacTBOp cepHOM KiC
0TI, BO BTOPYIO — BOAY, B TPETBIO — KORIERTPHPOBAHHEII
PACTROP FHAPOKCHIA HATPHA (ocTopoxmol). 3aTeM B KaKAY0
NpOBGUPKY BHECHTE IO HECKONLKO KPHCTAILIMKOB CYNbQHTA
patpusa. Yro sol vabniofaere? Cocrapere ypaBHeHHA peakx-

.

POCHL H 3AJIAHHA

1
2

6

=

OxapaxTepuayiite cooficTsa Mapranna u o6acTH 1o NPHMENCHIA.
JloramnTe, 4T0 HEPMANFAHAT Kaamus oxneanrenn. [Tpi
ypanpenus peaknuii. B kaxoii cpene okneanre A cnocobHOCTE
NePMAHTAHATA NpoARIAeTea Hanbotee cuasno? ;

Tipn cnaapaeRun NHPOAOSITA © OKCHAOM KAABIMA obpaayercs
ManrannT (manranat(IV)) cansumus CaMnO,, a npu eficrann conn-
HOI KHCA0TON — BEIEAAETCA XJ0p 1 ofipasyeTes XAOPHI Mapran-
[m[J!}l. Kakie cBoilcTBA NPOARARET NHPOTIOINT B OTHX pe m:luuun"

-inn_nwm'ro VPABHOHNA OKHCIHTENLHO-BOCCTAHOBHTE I BHBIX pm’n-
I € YHACTHEM NePMAHTAHATA KAJTH ]
a) KMnO, + Na,S + H,80, — S +

6) KMnO, + KOH == 0, + ...;
1) KMno, + NaBr + H,S0, — B
r) KMnO, + KI+ Hy0 — I, +.

o

A) nponen

KMnO, + H,0
e) Gyren-2 + KMnO, + H,80, > .._;
#) cTipon + KMnO, + H,80, ——+ ...
ITO BOCCTAHOBACHNE NEPMANTAHATA KAJMA B 3a0H
i OTHOCTH CPE/ill IPHBOANT K Paaany: IPOAYET
PaceMoTpiTe peakniio TepMHuecKoro PAITOREHAA NepMaAHTARATA
RAJHA KAK ORHCTRTeABHO-BoccTanosnTensnyio. Hasonnre oxnenn-
TENE W BOCCTAHOBNTEN b,
Boauiil pacTBOP NCPMANPANATA KATHA HMEET HefiTPAILHYIO peak-
1o epeibl. Kaxoii Brino o cuite Mapraniosoi KMCAOTE! BLI MO~
TE CAENAT
B KaKOM M3 NPHPOAHKIX MHHEPATOR MnO, (oupomwosnr) mam
MnCO, (Maprannessii mmat) — Gonkime Macconan MOAA MApram-
na? OTReT NOATEEPANTE pacHETAMIL.
Tpennomure cnocod noayuenus oxcnaa mapranua(IV) ua nepMan-
TAHATA KAJIMHA, HE WCHOMLIYA JAPYTHX DEAKTHBOB, KPOME HOL
Hpueeaure ypasrene peaxmm
Hanummre ypapnenia pearuuit mo caeayiomms cxeMam:
) MnO, — Mn — Mn(NO,), —* Mn0O, — MnCl,
6) Mn —+ MnCl, — X — Mn80, — Mn(NO),;
8) KMnO,— X —* MnBr, —* Y — MnO —* Mn
]z]:u“ HOrpeBanis 28,44 r nepmanranara kaams obpasonasc
7,16 r Toépaoii cmecn. Kakoit MaKcHMabHBIL obLéM Xa0pa (H.
MOMCHO DOIYMHTE TPH eficTaii Ha ofpasosasnyioc cueck 36,
CONANO] 10Tl (MAoTHOETH 1,18 r/Mn) npu warpenaus Kaxoii
06hEM KieaoTs GyeT NpH 0TOM HIpacXoaoBan?

MeTanas noSounbIX noarpy it 'wﬂpeauﬂu



«Xumma. 10 — 11 knacc. Yrnyon. ypoBeHb»

YMK B.B. JlyHnHa n coastopos
nnaHupoBaHue 3 — 6 YacoB B HeJernto
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Pue, 166, [IponasoacTno aMMHAKA
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BeITECHAIOT
BOLOPOI
TOJNBKO
M3 BOOAHOTO
napa (500 °C)

BBITECHAKT BOJOPOJI
M3 MHUIKOH BOALL

Li, K ,Ca, Na, Mg, Al Mn ,Zn ,Cr  Fe, Ni K Sn,Pb )] Hl Cu, Hg Ag_ Au

He BBITECHAIOT BOOOPOI
M3 BOJALI

OxcHABl BOCCTAHABJIMBAIOTCH
BOJOPOIJOM OO MeTaJlJIa

Oxcuabl
He BOCCTAHABIMBAIOTCSH
BOAOPOSOM 0O MeTAaJaa

AKTHBHOCTE METAJIJIA BO3pacTaeT
_ T

BeITECHAIOT BOLOPOI He BbITECHAKT BOLOPOIL
u3 pasbaBneHHBIX H3 pazbaBIeHHBIX
KHCJIOT KHCIOT

®|”"3?E"ﬁucxuu N

yY4ebHUK opooa

B xarkom BHJg BCTpevaeTCHd ORCHI KpeMHHA B HPHPO;IE?

IMouemy xkrapueras nocyna, packajiéHHAS B [LIAMEHH, He TDECKARTCH, JaKe ecld eé
ONYCTHTE B XOMOQHY 0 BOLY?

CpaBauTe CBOHCTBA OKCHIA KPEMHMA W YIIIEKHCJIOTO raza, PACCMOTPER BRBAMMOJIeHCTRIY
HX ¢ BOAOH, e 0TaMi, MarHHeM, YIIéM.

pﬂCCKﬂH{[—[TG 0 NpHMeHeHHH OKCHIA KpeMHENA.

Yro HAZEIBAIOT CHIHKAareaem? f,ue OH cho:[baye'rca?
Hﬂl'IHLL[H'TE YVPaBHeHHA peaxu,m'i, COOTBETCTEYHOIIHE CHeMe:
NagS8i0; — > HySi0y — - Si0y —» CaSiO,.

[Touemy pacTEOp cHIMKATA HATPHSA IPH XPAHEHUH Ha Boaayxe myTHeeT? Hanummure
YPaEHeHHe peaKITHH.

HDH IA0OABIEHWH K CHIHKATY HATPHA PACTEODA XJIOPHIA AMMOHHWA ERITATAST OCAJOK
erMHHeBOﬁ wucnoTe. Kak ofbacaurs aTo Asnenne?

[MporoMMenTHPYHATE C0Ba U3 TpaKTaTa anxuMuka Bacunus Banenruna: « Ecau
AparoleHHbIe KAMHH KHIATATCA ¢ IeJ0YaMH, OHH PACTBODAKTCH, MHIKOCTE IPH
06pafoTke KHCJIOTOH BheJlfeT 0caoK TOTo e Beca, KAKOoB OBLI Bec DACTBOPHEIIErocs
HKaMHA». HPHBQ,HII]TQ NpHMepEl IPATOIeHHEIX W DOOeTOTHEIX HaMHe]I'I{, K KOTOPEIM
[IPHMeHMMEI C/IOBA ATXHMHUKA.

[Mouemy Henbss BEINAPHEATE PACTEODE IEI0TH B KEAPIEEOH HIIH CTeRJISHHON Hocyge?|

[lpu ennaeneEHd KpeMHeséMa ¢ CoLoH moayunian 6,1 r chaHKkaTa HATPHA.
Brigenusmmniics ras st nornomén 18 ma 10% -ro pacteopa NaOH (p = 1,1 r/mmn).
OnpeenuTe cOCTAE NOAYIEHHOR COMH H e MACCOBYEO 0N B DACTEODE.

Kagaa PeaKIHA JeXHT B OCHOBE IPOIeCccoB BHBETP]‘IB&HI‘IJ{?
Yro azwIBaoT «PACTEOPHMEIM CTERTOM» 7 F,I[E OHO HpHMEH.ﬂeTCH?

Omnpepenure maccy 12,2% -ro pacTEopa cHAMKATA HATPHA, KOTOPEIH MO HO MOV IHTS,
uMes B pacnopsixennn 26,5 r kanenuEnporanHol consl, 20 r kpeMHezéMa 1 BoAY.

Yro nponcxofnT IpH BHeCeHHH KpHeTaina xaopuaa seneza(lll) B pacteop cunukara
Hatpua? Hanumure ypapHenne pearipnm.




«Xnmmnga. 10 — 11 knacc. Yrnyon. ypoBeHb»

YMK B.B. JlyHnHa n coastopos
nnaHnpoBaHue 3 — 6 YacoB B HeAEnto

HcenwiTanne pacTBOpa CHIHEATA
HATPDHA HHIHEATOPOM

ITobaBbTe K BEIITAaHHOMY BaM DAcTBODPY CHJIMKATA HATPUA OMHY KaTLTIO
henoadranernsa. O 4éM cBHIeTeILCTBYET MOARIeHHe OKpacKku? Karkyio
cpeny EMeeT pacTBop? YeMm sTo BrizBano? HanummuTre ypapHeHHE
MIOJTHOTO THAPOJIHA3A.

OszHakoMIeHHe ¢ 00pa3laMi
NPHPOIHEIX CHIHKATOB

PaccMoTpHTe BEIIaHHEIE BAM 00pasIlsl IPAPOAHEIX CHIHKATOB.
SanHUIIATE B TeTPAlbk HX HAZBAHUA H QOPMYJILI B BHIe KOMOWHAIIHH
(hopmyi okcHaoB. OTMeETETe OKPACKY coelHHeHHH. ECTh TH cpeln HUX
BeIlecTBA, HMEeIOIIHe CJI0OHCTYIO CTPYKTYDY, T. €. COCTOAIHE U3 YeIlTyeK ?
Kakwue U3 BEIIAaHHLIX BAM BeI[eCTE ABIAKTCA ATHOMOCHIHKATAMA?

BEPTHKAND

@fﬁgp&ﬂﬁcxuﬁ N

yY4ebHUK opooa

Pue. 61. ¢«HeopranwuecKHH cams




«Xumuns. 10 — 11 knacc. Yrny6rn. ypoBeHb»

YMK B.B. JlyHnHa n coastopos
[lpoeKkTHas OeATENbHOCTb

B uém cocTouT npoexT? B ero ocHoBe JIekKaT OHATE 9TAIIOB, KAMKIEBIN

13 KOTOPLIX HauWHaeTcd Ha Oviey II: 1) npobnema, 2) npoeKTHpOBAHHE
(mnmarmpoBaHue), 3) ToMCK HHbopMaIu, 4) TpoaAyVKT, 5) Ipe3eHTaAIHA.

Huorma ropopart H o «mecToM 11». 9To moprdosnno npoekTa, T. e. IankKa,

o T e T T L TET W A s e e

B KOTOPOH coOpat
YepHOBHKH, ILIAH

BEPTHUEAND

MamaTtkun gnsa yyeHUKa
JTaIkl MOMCKA MyTeil perl

1. Briasnenue npobiemsl
3HaHHeM, KOHQIHKTA TOY

2. Brigemxenue rumores

3. IlpoBepka rumoTestr: 1
HHGOPMAIINH, I0IyUeHHe

4. TlogrBep:xmeHne W (
ONPOBEePKeHHH — BEIJIBH

Kopnopauyus

@

poccnﬁcxuﬁ
yY4ebHUK opooa

>

TembI IHIpOoeKTOB | HccJeToBaHUIL
1. CDﬁHpﬂ.EI\I REOJNJIeKIHI ILTACTHKOB

CobBepHTe KOJLIeKIIHIO IJIACTHKOB, HCIIOJL3YEeMEIX B OBITY B KauecTBe
VIIaKOBOUHEIX MATEPHAJIOB, a TAKKe [JIA IIPOM3BOJICTBA TOBAPOB
mHupoKoro norpebiaenud. [locTapaldTech y3HATE COCTAB KaskKI0TO
obpasna. O6pamanTe BHEUMaHHe HA MAPDKHAPOBKY.

2. Cobupaem KONLTERIINE0 BOJOKOH H TEAHEI

CofepHuTe KOJIEKIIHIO BOJIOKOH H TKAHEH, IoApaseIuTe HX
HA HaTYpAaJbHEIe, IPHPOAHEIE H CHHTeTHUECKHe. Y KasKHTe COCTaB
KaKJTOT0 BOJIOKHA. Y3HAHTE 0 cII0oco0aX MPOM3BOJCTEA 3THX BOJIOKOH.

3. Hayuaem nmuimmeBsie KpacHTeIH

CobepuTe KOJIEeKIIHIO YIAKOBOK (JOCTATOYHO JeaTh hoTorpadun)
PasIHUYHBIX IHINEBLIX IPOAYVKTOR, B KOTOPEIe T00ARIAIOT KPACHTEH.
[Tonnaysach cIpaBOYHHKOM, ONIpeAe/IiTe, KaKkHe MUINeBLie KpacHTe/IH
HCIIOJB30BAHEI I OKPACKH IPOAVKTA B TOT HJIH HHOH IIBET.




«Xnmmnga. 10 — 11 knacc. Yrnyon. ypoBeHb»

Y YMK B.B. JlyHnHa n coasTopos
nnaHnpoBaHue 3 — 6 YacoB B HeAEnto

Xnmus B y4ebHUKax — pearibHasi, a He «bymMmaxkHasi».
MakcumManbHO HayyHbll  YpOBEHb y4yebOHuKOB, 6e3
YNPOLLEHNN.

bonblioe 4ucno BOMpPoOCOB, 3agad W yrnpaxHeHun. Tpu
YPOBHA CNOXHOCTWU 3agaHuU. ECTb OTBETbl HA pacyeTHble
3apa4mn B y4ebHuke 11 knacca.

EcTb 3agaym coOTBETCTBYKOLME ONIMMNUALHOMY YPOBHIO
N YPOBHIO OOMNOSMHUTESIbHbLIX BCTYMUTENbLHbLIX UCMbITAHUW
Npn NOCTYMNSIEHUN B BY3bl.

Bonbluoe yncrno naboparopHbix onbiToB (13 onbiToB B 10
Krnacce u 29 onbiToB B 11 Knacce).

bonbwoe vncno nnnctpauun (152 pucyHka n 32 cxembl
B 10 knacce u 219 pucyHkoB n 10 cxem B 11 knacce).

@ | poccnmcxwu I by

yqe HHUK obpooa



Pabouune teTpagu. Xummus. 8 — 9 knacc

Xumunsa. 10 — 11 knacc. ba3oBbin YpOBEHb
YMK B.B. JlyHnHa n coastopos

B B. Epesnn, A A flpcagos, . A Wnnapesa
PAEOMAR TETPALL e Elra B. B. Epossan, A. A. flpoagos, T. A. Wknapess

S RN ey« Paboune TeTpagm
XU MU 51 XMI/II\/II/IFI 08 Knacc, knmacc u 10 knacc
(6ba3oBbIN) eCTb Ha 3NEKTPOHHOM M
OyMaXHOM HOCUTEnNNAX

(@

0 11 knacc (6a3oBbiM) eCTb TONIbLKO Ha
3NeKTPOHHOM HOCUTene u pasmelleH
~Ha cante «Jlutpec»

H,—CH,—~OH - == B O=C

. & Epemi, A_ A fpoagos, I. A. Liwnapesa

PABOYAA TETPAADL

TERBMIsHAT |
CIP¥KIYPHAS i Mpuxepu: 1) C

BOPMYIA

 yctmeny B . Epesunia, H. E Kysscuma, A A. Jpasaoaa, B. 8. Sywnss ({3 2 1,0—CH, M Ho—CTL, | Hy

@ 3ABAHMA NOBIWEHHOM CNOXHOCTH

. ¥ re conTRETCTERG
ISP | ) 3. Yerdadenrec AB. Bopinu an €A€AYIOUNG YTBepaIiA 0 ChoflcTsax denoaa? LS. Cxomio uomeryn 50113 oGpaIyeTes P BaaMMoReHeTII eTpEE
e s, G pesy A. denax TP KOMIATHOR FOMIICPATY e FDEACTARARCT COBOR MHAKOCTI.. i i e
) upcoenmuenue 1) CH,—CH,—CLL, . B. Pentox maeer Gonee pupasera: rasie chaiicna, e oranon. a) s O weriipe u) v e
) suneise 1, &) BepHo Tk A ) opii 008 YTBEpAACHHR
5 A16. Jlenarypanmn Gencs momer (sworyr) sanary
HLDEREkAp 2)Cily CH—CH, - FICl — CH, CHCL { O} epo Tomko B ) ofia yTREpACINA KebepHL i SR Bt
) Harpenarite
P ~Br A9. Bepimi 1 yTnepacieniss of aaamine? ) conn TaMEAMN MeTAALOD
o P
3 Bry— + HBr R B) HENEHERIE KNCAOTHOCTS CpeAs
L p— : = oSy ) BOE IpEAMAYILINE OTRETIN Bepith
a 49 CHLCH, +Cl, - OgH,CHC1 - el B. Aanins — OTEpHO? OFAHIECKOE BETIOCTRO.
Gccuuxain pearyus ¢ yuiemuen aprarses s coedunenui o PR o i S AL ) epuo Toasio A 8) Bepirni ofa yTRpAERIE A7, VRayuTe pax, B KOTODOM NCe BEITIECTES RAOWITiL
T f i 6) bepno Touo B F) 06 yTBEpIRACKMA KEROpHAE
"
Fearina saemome. Tlog s - otesy a70) —cu 2 AT0. Budymcrg o0 e " azer
) v 1Y I LUION AL STAOTCH 00A DEILECTH TPV
cen 1 APYTOR ATON 1A TP 3 ey B 1) GeT0MAR KHEAOTA, MONOUMHAN KMEAOTA, OAGHHORAR KitCHTT
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) NuOH — CHOH + NaCL. woa Aedicranes 4) yKeycHAR KHEAOTA u) eaxapoan
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HEHLECTR 3 BEODIANITECHaTo, OTKPITRA FTIM Y [oae: #) X — COy, Y — C;H,0H
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— — =X CH,CH(OH)COOH, ¥ — C,H,0H

) X — G;H,0H, Y — CH,CCLH
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Pabouune teTpagu. Xummus. 8 — 9 knacc

Xumunsa. 10 — 11 knacc. ba3oBbin YpOBEHb
N YMK B.B. JlyHnHa n coastopos

B. B. Epenia, A A, Apoasos, . A. Wnapesa

PaEouAR TETPARL  [RLEElAE

2. CKOJIBKO ATOMOB PTYTH HAXOJHUTCA B MEJHUIIMHCKOM TepMOMeTpe,
ecsau eé KoaudecTBo cocrasader 0,05 moub?

ey B . Epessa, H. E. Kyminenna, A A llpasoas, B B. My ((‘\\

XI/IMV[ﬂ

3. IlocumTaHo, YTO B BO3AYIIH
CHU B CPEJJHEM HA KasKJI0T0
nexyn osona O,. Paccunrai Mopckas Boaa 04eHb CNOXHA MO COCTABY M COAEPXMT B BUAE COeIMHEHMH
JISIX), IPUXOIAIIErocs B Cpg 7 NPOKTUYECKW BCE 3NeMeHTbI tabnuupr [I. M. Mengeneesa. Hanpumep, 8

et MOPCKOM BOAE COAEPKMTCA OKONO TPEX MUANIMAPACE TOHH 3010TQ, T. €. NO

MonspHas macca Jrea iy Macce 3TO CTONbKO Xe, CKOMbKO BCeH pbibbl B MOPSAX M OKEaHAX.

B Mopckoit Boge MHoro pacteopéHHeix cone. Mo coctasy coneit mopckas

BOAQ CXOXQ C COCTABOM KpoBM yenoseka. Bo spems Benukoi Otevectsen-

POy HOM BOMHbI NPM HEXBATKE AOHOPCKOW KPOBM COBETCKME MEAMKM B KOYECTBE

KPOBE3aMEeHMTENs BBOAMIM BHYTPMBEHHO MOPCKYIO BOLY.

ConéHbiil BKYC BOAbI 30BUCHT OT COAEPXXAHMS B HEM XNOPMAC HaTPMS, FOPb-

i KMH BKYC OBYCNOBNEH XNOPMAOM MArkmMs, CynbdaTaMu HATPHSA M MArHMs.

Kpome yka3aHHbIX coneit B MOpPCKO# BOAe PacTBOpPeHbl CynbdaT Kansuus,

cynbdar kanusi, KapboHaT kanus M Bpomua HaTpKs.

7. IlpouuTaiiTe TEKCT U BBHITIOJHUATE 3aJaHAA K HEMY.

3 pponafis

nokassieaer

T N e o

MONAPHAS MACCA T cats

T
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eAMHHLbI BENTHYHHBI
ey s 1) OzarjaBbTe TEKCT.

BblYHMCNAETCH -—‘
e 2) Ha ocHOoBanuu TeKcTa 3anoJgHuTe TabIHAILY 7.
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Pabouune teTpagu. Xummus. 8 — 9 knacc

Xumunsa. 10 — 11 knacc. ba3oBbin YpOBEHb
YMK B.B. JlyHnHa n coastopos

B. 8. Epawin, A. A. fipoancs, I, A, Wnnapess

PABOYAR TETPALD

« yuabumxy B, B. Epamaua, FATUENE TPRIER
H. E Kystmeuko, B. M. Toposuna,

A A Apoanosa, B, B. Mysva :

Owonvanue mata. I

! HOMEP ATOMA !
DOPMYIA WITIEPOOA, MPABUITEHAS
BELLEECTBA K KOTOPOMY CTRPYKTYPHASR
[C OUWIMEKOR) QTHOCKTCY DPOPMYNA
OLUMEKA

I 2 3 4
CH,—CH=C—CH,

1 2 3|l a4 5
CH,—CH,— CH —CH,—CH,

CH;

CH,

Jonoauunreabubii MaTepHa

Haaccupurayua peanynii ¢ yracmuem Opzaruteckuy coedunenil no na
APABACHUNW U KOHE oMY npodyrcmy

1. Pearuusa aamemenns. [Toy 3aMereHHEM TTOHMMAKT 3aMEHY ATOMA HIN
IPYIIIRD ATOMOB Ha APVToif aToM uan rpynny aromos. B pesyiasrare peaKiun
3aMeneHns odpasyeTcs ABA TPOAVETA,

Ofiwagcxema: A—B+B— A-B+B

Hpumepe: 1) CH, + Cl, — CH,Cl + HCl;
2) CH,yCl + NaOH — CH,0H + NaCl.

2. Pearnna npucoexunenus. Peaknumn, » DEIYABTATE KOTOPHIX HECKOIBKO De-
ATHDYIOIINK MOJICK YT CORJIHHAIOTER B OTHY, HAILIBANYNT DOARITH MM TPHCOSTH-
HeHHsl. B peayinrare peakiiny MPUCOCHHHEHNS JBONHRIE cBaaN TIpeBPAIIAKT-
CH B OJHHADHBIE, Tpoﬁﬂme -— B ABOHHEIE HIH OO HADHBIE,

L. ]
Obusan exema: —C=C—+ A—A —> A—C—C—A

I N
Hpumepoi: 1)H,C=CH, + Cl,— H,C—CH,
Cl a1
2)H—C=C—H + 2H, —> H4C—CH;
3. Peakuus 3 uiMnEDOBANHS, 1T orTmenaedna. Pearnms, B peaynsrarte xo-

TOPOH 0T MONTEeRY B OPTaHHYECKOr0 BEUECTES OTHICIIARTCA MOJICKYITA Heop-
TAHUYECKOrD COCOHHEHMA.

=

li- /1 )
Ofwan cxema: A-—C-—(lj—]fs —» —(C=(C—+A—B
I [
1= 150°°C, H,80,

Hpumepos: 1) CH;—CH,—OH - S J,C=CH, + H,0

2) H,C—CH, =% H,C—CH, + H,

& 3AAAHMA NOBBIEHHOWM CNOXHOCTA

1. ¥cradHoeuTe COOTHETCTEHE.

Tun peakumn Cxema peakumun

A) npHcoeuHeHHE 1) CH;—CH,—CH,—CH; —

B) samerenye — CH,—CH=CH—CH, + H,

e dai i 2) CH,— CH—CH,, + HCl — CH,—CHCI—CH,

- = Br
3) O +Bry — | ’j/ + HBr
&P

4) GH,CH, + Cl, = C;H,CH,C1 + HCI
5) H,C=CH, + H,0 —> H,C—CH,—0H
NNOII,E:nin

6) CH;—CH,—Cl ——"""" 4 H,C=CH, + HCl

Omeent.

A 7.’. b B

2. YcraHORMTE MOTRKYIAAPHYIO (IOPMYIY VIUIEBOJOPOAA, €CJH HIBECTHO,
UTO ero MOJAPHad Macca pasHa 30 r/mons.

3. Ha mapre 1982 r., nocBAEHEOH HeMeNKOMY XHMHKY PPHAPHXY
Bénepy (1800—1882), U306PEKEN IpoLece CMHTEsa OPraHmuecKoro
BEIIECTEA Ma HeOPraHMYecKoTo, OTKDPHITEL oTHM yiésniM. [lonbayack
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Pabouune teTpagu. Xummus. 8 — 9 knacc

Xumunsa. 10 — 11 knacc. ba3oBbin YpOBEHb
YMK B.B. JlyHnHa n coastopos

E

7. A cocTaBTeHHA HadBaHHI OpraHMYeCKHX BEIeCTB UCIONbIYIOT IPa- VEraore (opMYJIE BEIECTE, HMEKIITHX DYHETHOHAILHBIe IPYIITBIL

BIJIR MEsKIVHADOLHON cHCreMaTuueckoii momeHKIaTypsl MIOIIAK™.
BribepuTte oTBeT «Ia» uan «Hers aas KasKAOro yTBRePHKAEHUA O npa-

B. B. Epawmi, A. A fpcance. I A, Winopess

PABOYAR TETPALD :

& yuadiuy B. B. Epshinua, IR TPRITS " M
H.E. Kystmouno, 8. 1. Tapasuna, BHIAX COCTABJeHNA HA3BAHHI Ha OoCHOBE MEXAYHAPOAHOH HOMEHKJIa- . " ¥
A A Do, B8 Ny TYpE A Veamure GopMy /sl FOMOIOIOR:
= gy g JlomoaanTeAEHEIN MaTepHAa
MNPABMINA COCTABNEHMA HAIBAHMK OPTAHMHECKIMX BELLIECTR OTBET
MTpasu.na cocmasie Nt REIGAHILE OPRARIYECKUX 6elecms
B nasnanuy Jmioro coefMHeRNA KOPEHD 0bpasyeTca oT HASBAHIA Ja / Her Ipasuna coppemeHROE HOMEERTATYPEL paapaborane HIOIIAK.
GOOTBETCTEVIOMICTID [TPEASTEHOIO YIIeBOA0POME 1. BRIGHPART IAABHYIO [Ellh — CAMYIO AMHEYK YIICPOAHYI0 TeNh, KOTOpad
K i cogepraT (FHELHOHANLEYIO IPYIIY MJIH KPATHYIO (4BORNYIO HITH TPOHHYIO
Hazpanus (pYHEIHOHAILHBIX PPYIII OTPAKeHE] B TIPHCTARKAX H Ha / Het cufmg by e P vi0)
eyhhHECAX p
2. [enoury yraepoJHEX aTOMOB HYMeDYIOT ¢ TOTO KOHIIA, K KoTopoMy Gauxe
Ilo TpaBHIaM MEeRIVHAPORHOK HOMEHKIATY DB Of(HOMY BeIlecTBy Ia / Her pacTonoxera QYHKIMOHAVILHAS [DYTIE, KPATHAN CRIAE KIH JAMECTHTCL,
MOMEHO JATH TONBRO 0JHO HAZBAHHE 3. Hasparue COSTHEEHNA GOPMUPYETCA CISIYIOIIMM 00paszom:

Haszpanne = npepurc + gopers + cydburc
]

CAMOCTOATENBHAA PABOTA P / gy
PaITHEAIRL TJTABHAA HKpaTHEIE CBAS3H,
i 1. VcTauoOBUTE COOTBETCTRME. STRETONNAS Gy et
: "pyILIa
[zopo0d] Popmyna seluecTsa Knacc opranmyeckmux BeLjecTs HERE TRy
A} c[{ _OH 1} AMITHEBT Eﬂpeﬂh — er'0o HA3BAHHEe SABHCHT OT KOJHYeCTEBA ATOMOB YIJIEPOILA B LCOH.
g
o) 2) KeTOHBI T T T 1
B) CH, CHQ*C{\H 3) anbaerugn Koﬂgﬁg&ﬂo | | | ‘ | |
B) C,H.NH, 4) kapGOHOBBIE KHCIOTE] VINEROIA i i 5 l 5 g 5 ‘ i # i 4 e
o 5) ATKAHBL B IMABHOM | | | | |
T) CH;—CH,—CZ g 6) ciupTel LEnM | I 1 |
2 | | |
i | .
Omesemn. Haasanne MeT | or |mpon| ByT | HeHT | TeKC | TeNT | OKT | HOR | mEK
f " KOpHA {
A B B T - | |

Cy@gpure yrasuaer Ha ONPeAEISHERI B CEA3H ATOMOB YIIeDOLA B COBAU-
HEeHUU:

Py
* TOJBKO OOHHAPHEBIC CBH3H ~OM,
2. Ilpupegens! (DOPMYIBI BEIECTE! in

* eCThb NBONHAM CBAGL -¢H;

0
a) HC=C—CH, 8) CH;—C< oy 1) CH;—NH, ® BOTH TPORHAN CRASL 117,
6) CH,—0—CH, r) CH,—CH,—CH, e)CH, ML cocTasaenna HasBaHMl WCMOMBIYIOT TOKAHTEL I MHOMKCCTEEHHBIE TPH-
: CTABKU.

T : Toranmu: — unbphl wim GyKsw, ROTOPbIC VEASLIBAIOT OGRS SAMECTH-
. R . TeJIEH H KpaTHBLI Y L3z S OIYT YEE <

) HIOMMAK (IUPAC — International Union of Pure and Apphed s cyq:éiup;p,-ax erAsell. QM MOryT YKAsbiBATRCA Oepen upeduKcoM MIIH

Chemistry) — Mesayaapoanbiii €003 TEOPETHIECKOR B TPHKIAAHON XHMIH. J
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OH-nauH ypokKu
P A Xumma. 10 — 11 knacc. YrnybrneHHbIn YpoBEHb

YMK B.B. JlyHnHa n coaBTopoB

https://cifra.school/topics/chem/10/?complexity=1&material=120

PR OnyornnkoBaHbl YPOKM 3a 4 YeTBEPTL
10 knacc (Yany6nenndh TOBATCH K MYONMKaLUmM ypoKku
3a 1 — 3 4yeTBepTH

@ EpemuH B. B., KyabmeHko H. E., TepeHuH B. V., [1posgos

A. A., Jlynun B. B. Xumua. 10 knacc (YrnyOnéHHbIA ypoBEHb)

O6was xapakTepucTmka yrneBoaoB

CTpoeHune MoHocaxapnaoB. JIMHEeNHbIE N LNKITUYECKME CTPYKTYPbI

ar rifra echanl

®|"[5'°3"€E"ﬁucxuu N
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OH-navH ypoKu
‘SQ """" Xumums. 10 — 11 knacc. YrnybneHHbIN YPOBEHb

YMK B.B. JlyHnHa n coaBTopoB
https://cifra.school/topics/chem/10/?complexity=1&material=120

. OOLwWwan xapakrepucTuka yrnesogoB
. CTpoeHue MoHocaxapuaoB. JInHenHble U LUKNTNYeCKue CTPYKTYpbl
. XuMMnyecKkue cBoOMctBa MOHocaxapuaoB
. Ancaxapuabl
. Monucaxapuabl. KOHTpONb 3HaHMK NO TeMme «YrneBoAbI»
. XKupbl u macna
. AMMHOKUCHOTbI
. MenTuabl
. benku
10. CTpyKTypa HYKITIEMHOBbLIX KUCIOT
11. O6o6Lwwarowee NoBTOpEeHUE MO TeMam «AsoTcogepxalime u 6UOSNTIOrN4ecKun
aKTUBHbIe OpraHuYecKkue BeLlecTBa»
12. KoHTponbHasa pabdbota no temam «Asotcoaepxawime u 6MonormM4ecku
aKTUBHbIe OpraHu4YecKkue BellecTBa»
13. NMonnmepsobl

14. ﬂonumeprle MaTepuansl

OCCUMMCKMIM N
P &7
yqe6HHK DDOQ)G BeHTaHa

©CoOoO~NOOGOPA,OWN--



OH-nanH ypoKu

Xumums. 10 — 11 knacc. YrnybneHHbIn ypoBEHb
YMK B.B. JlyHnHa n coastopos

https://cifra.school/topics/chem/10/?complexity=1&material=120

10-knacc | -+ - 1

'O6Wwan-xapakTepucTuKa-yrnesoaosq
1

B.°B.‘Epemus, H.’E. Kyabmenko, B. 9. Teperus, A "A 1po3goe, ~B.*B. TlyHuH_§
XuMuA_-10-knace -¥YrnyGnéxHeIi-ypoBeHs. -§-58 1

"’g@—- PesyneTat]

Thi-Hayquwsca: ||
*—» XapaKTEPHI0BATL-COCTAB YINEB0A08 W-HX-naccudrkaumio; |
*—+ MPOTHOIHPOBATL CBONCTBA HEMIYUEHHLIX BELLGCTE TI0-AHANOMMA € H3YYEHHLIMN
Bel|ecTBaMK TOro-¥e roMonorvueckoro-paaa; i
*—» DACKPEIBATE-GHONOMMYECKYI0-PONL-YINEB0L08.Y

(@' ~+ 3anomHu.-BaxHoT

OCHOBHYH YACTL OPraHMUSCKUX BEIECTE Ha 3eMNe-COCTARNADT YIMeB0/k!, UIk-ca-
xapa |

VCTOPMUECKA TIOHATVE &Y ITIEBO/kL!»  BOIHMKNO GNAroaapa NPUCYTCTBING B-HYX-yTTe-
poaa-u-BOMkI-(MIoK03a, caxaposa, kpaxman, Wennwnoza).

Ofwan (hopmyna-yrnesonos: GolHaQlm:(m, n=3) -1

COBpeMEHHOE OHATHE YIMEB0/08-0CHOBAHO-HE Ha-(DOPMansHOM-COOTBETCTEHH-CO-
cTasa- popmynsl- CalHaQlm, 8- Ha- CXOACTRE CTPOSHUA® U CBOICTE- BEIUECTE: IAHHO0

knacca.

Yrnesogel NAKT HA MOHOC: -0 B R |

MoHocaxapuaLl — NPOCTERLIME YINEeB0L!,-KOTOPkIE- COAEPKAT- OT- TPEX- 40- LeCTH
aTOMOB-YTNEepoAa, M-He-MOryT-[4ADONKINAATECA C-06paloeaHuem Bonee NPOCTE yre-
Bofos

Onwre —MPOAYKTHI MM HECKONBKAX-(0T ABYX 10 JECATM) Mone-

KyN-MOHOCaXapUA08-APYT-C APYrom. ]
Tonucaxapikl—BLICOKOMONERYNAPHLIE-BLLIeCTEa, CofepHalme GoNbLoR-MCo
OCTATKOB MOHOCaXapaos. |
MonekynApHan-Macca-yIMeBof0s- MEHAETCA: 8- 04eHb LINPOKWX NPeenax — 0T-He-
CHONBKX-COTEH A0 HECKOMLKNX MHIHOHOB
B-COCTAB-MONEKYN-MOHOCaXaPU/0B -BXOAAT ABE-(DYHKLMOHANBHEIE-TRYNNLL]
-+ TM/IPOKCHNBHAR TRYANE-OH -]

—C=0 —C=0
*—+ kapOoHUNLHAR Tpynna-- | wm | )11
H
MoHocaxapuas-nogpasaensioT-+Ha:
-c=0
*—+ ANEA03E! (ANEASTMBOCIUPTE C-hYHKUNOHANEHEMA TPYNNamMi-0H 1w | )

@

“MyHisa-«Xsws. 10 nace

Kopnopauyus

poccnﬁcxwﬁ
y4ebHMK orova

.

10-kmacc = —+ - 1

BeHTaHa

=~ KET03b! (KETOCOMPTEL C (PYHKUMOKANEHEIMW TRYNNaMA-OH 1 | Al

06obWeHHO-kNaccbUKaLMA-yTNeBoA0E NPeACTABNEHa-CNeaYIoLel-CXxeMoii]]

Kancenpuaims yrienonon

Yraenoan

! | }
g v
Morocaxapin Omrocaxapial
l I ]

Toaneasapn

Ao ‘I Ketowi | | Mncaxapia

Hewroas |

o3l

1
Moapobkee:- B B_Epenud, -H.E Kyssmenko, B. . TepeuyH.- A A TIpoznoe, B.B.Ty-
HHH_XuMua -10-#nace. YrnyGnéHHsIi-yposeHs -§-58.-C 5333 4

1

- @—» 06paTi-BHUMaHKeT

HexoTopule-BelllecTaa, KoTopbIe N0 CTPOSHIIO 1 -CBORCTEAM - OTHOCAT K- CaXapam, He-
COOTBETCTBYKT NP EHHOW -BiLe-hopMyne, g :CsH100LY
YrMeBoas!- NPORENALT XUMMUSCKUE- CBOACTRA, XaPAKTEPHLIE ANA- MHOTOATOMHEIX
CNUPTOR (PRAKUWA 3 )M
#-{BOCCTaHOBNEHN HO TPYNNEI10 CNUPTOBOM TPY ML, OKMCNEHHE:
K¥apGOHMMEHOM - TPY NNk A0- KAPBOKCUNEHON-TPYNINE!, IPMCORAUHEHME: N0-KAPBOHKMLHOM-
pynne-c-06paaoeanrem Nonyaueransi) 1
Buonoruyeckan-pons yrneeonos.g
¥INeBo/el 8X0/IAT B-COCTAB KIETOK U TKAHEH BCEX -PACTHTENBHEX W KIBOTHBIX -0pra-
HHM3MOB, TAe BLINONHAKT pazHoodpazHble-QyHKLmN: -
= —+ JHEPreTUUECKYK (CNYKAT UCTOUHIMKOM 3HEPTHN DU -OKUCIEHUU- 1-TpaMMa Y TTe-
B0A0E BuigensoTcA 17,6-k0x) Y
=+ CTPYKTYPHYHK UK CTPOUTENLHYH{ABNAKITCA-0CHOBHLIM CTPYETY PHSIM KOMIOHEH-
TOM KNITOMHBIX CTEHOK: ‘LIeNMN03a-y- PACTEHHIA, XUTHH- ¥ TPHDOB, XMTHH Takxe
o0ecreyneaeT ¥ECcTKOCTE -UNeHHCTOHOMMX),
*—+ 3aNACAIILYH- (BEICTYNAIOT B KAYECTEE 3aNaCHbIX MMTATENbH.X BelIeCTE: Kpax-
MATWUHYTHH— Y-PaCTEHUMA, TIHKOrEH Y HUBOTHBIX) T

= IACTHYECKYIC (ABNAKTCA KOMMOHEHTAMM- APYTX- DNONOTMYECk!- BKTVEHBIX Be-
WECTB-— HYKNEeWHOBLIX- KMEnoT-(pubosa-u
MWHOE Y

-M-HEKOTOPLIX-BUTA-

a.-B.B TyHuwa-Xomw. 10unace

20
1

10-knacc | - - 1

* —+ DCMOTHUECKYH- (YUACTEYHOT- B- PEryNALUN- OCMOTHUECKOTD- AEMEHHA- B- opra-
HHame)
* -+ 33UMTHYH- (06pasyIoT 3aLLKTHEIe -y PACTEHWIA- (UMM, KOMKOUEN- 1
Ap. ), COCTOALUKE M3 KNETOUHELX CTEHOK MEDTBLIX KNETOK,-BX0AAT B-COCTAB-CNHIK
{BAIKOTO-CEKPETA) HMBOTHGIX, KOTOPAA-3aLHILAET ALIXATENEHLIE NYTH, NON0BLIE
OpraHs!, 0praHsl NUWEBapPEHUA |- Apyre-0T-Bo3neACTEHA- oxpykakWei-cpeas!
(XMMHUSCEUX, MEXAHUUBCKMY DAKTOPOE, TIp NATOFEHHEI MUKDOOPD:
raHuzmos)) g
* -+ PELIBNTOPHYK (BXOAAT B COCTAR BOCIPMHUMAILIEH UACTIA MHOTMX KNETOUHBIX Pe-
UenTopoB-MNK-Monekyn-nuraxsnes). 1
B pacTenuAx- yrneeodst 00pasy:aTCA- w3 yIMeKucnoro-rasa- i Bogsl nod- geficTenenm
COMHEYHOr0-CBETa B pe3yrsTaTe NpoLecca, HassiBaemoro-oTocHHTea0M Y
nCOz+-mHz0 = La(Hz0)m+n021
JKUBOTHBIR 0P aHUIME] CAMN HE MOTY T-CHHTE3MPOBATE YINEBO/IE, TIOATOMY NONMYUAKT
WX W3 DACTUTENEHEIX UCTOUHHKOE. “YNIEBO/El-— 0JUH- N3 OCHOBHEL: KOMMOHEHTOR LM
HNEOTHBI.Y
1

g’%—» Pazbupaem-emectef

Karue n2 NpuBeAEHHED: DOPMYN-MOTYT OTHOCUTECR-K-yrnesogam:y]
C:Hi0z, CsH1o0s, C1zHezz01e, CoHiz0724

FPewenne]

C2Ha0z-He nogxognT (CNMWKOM-Mano-atomos-yrnepoaa)y
CsH1Os-nomxoauT-(n-=- -8-061ei -hopmyne-yrnesoaoe)§
CyzH2z014-NOAXOAKT-(N-=-12 -m-=-11-8-0611el hopmyne-yrnesoaos)
CsH1z07He-NOAXOLWT-(CNNLLKOM-MHOTO-3TOMOB KMcnopoaa il

'MJ—- Cpenaii-camT

1.+ TunepToHMIeckui- 10%-/#- paCTEOP- MMICKO3b!- MOBLILLAET- GCMOTUUECKDE JABNSHNE
KPOBM, Y MyuLliaeT 0GMaH BLeCTE, | T-COKPATHMOCTE ymyuLaeT
AHTUTOKCHHECKYHD (DYHKLMIO TIedeHM, PACLUIMPAET COCY /LI, YBENUINBaeT Anypes. Pac-
CuMTaiiTe: Maccy- MMIoKO3kl, CORepXalledca - 8- ammyne: 06 beMom- 5- M- (NNGTHOCT.
FNOKO3bI-cunTaTh-2a-1,04 /Mn).

2.-+8-100-1-80akL NpK-0-*C-pacTROPASTCA-32 T TNIOKO3bI -PacCUMTaRTe-MACCOBYH - AOMD
IMKKO3EI-B-HACkILEHHOM PACTEOPE TNIKKO3LI NIPU-AaHHOR TemnepaType.

3 ~+[epero- cnocofHo  NpespallaTs-3a-cyTkd: 30-n-oxcuaa-yrnepoaa (Iv)-B-yrneeogs:
CKOMbko- TATPOR: KUCTIOPOAA  MIPH- 3TOM-BL|NENASTCA?- CKONLKD: TPAMMOB yTMes0/108
obpa3syercA,-ecni-00uem NpUBeEH E-pacyeTe Ha -HopMankHeIe YCNoBuA?Y

OononHuTenbHo:- B."B EpemuH,- HE.Kyabmenro, B.W.Tepenuy,- A A dpozgos, -
B.*B.NyHUH.-XumuA. -10-knacc.-YrnyGn8HHLIA yposeHb.-§°58.-C.-334,-3aganmna-2,-3.9]

Aoea, BB Tiywwsa-« X -10-cnsce




EpemunH Baanm BnagnmupoBuy
vV_er@mail.ru
vadim@educ.chem.msu.ru

Opo3pnoB AHAapeu AHaTonbeBUY

camertus@mail.ru

drozdov@inorg.chem.msu.ru

Caut: www.chem.msu.ru




