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[=1 YMK M.A.Op>KeKoBCKOro

@) IPocsuicki 5 %

yHEGHHK opoda e



YMK «XUMUA»
B.B. /lyHuHa , B.B. EpemuHa u gp.

llllll
nnnnn

B S, &5 lpowees, 1.4

---------

Epemmn Apornoe. w

8.8 LA A A Winspesa  [EEESORNIN Er
PABOYAA TETPAADL S

ccccc

lllllllll

OCCHUUCKMH (¥4
B IPocsicus 5 %


http://www.drofa.ru/cat/product4741.htm
http://www.drofa.ru/cat/product5075.htm
http://www.drofa.ru/cat/product4772.htm
http://www.drofa.ru/cat/product5855.htm
http://www.drofa.ru/cat/product5281.htm
http://www.drofa.ru/cat/product5613.htm
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YMK «XUMUA»

H.E. Ky3HeuoBoM
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«Ecnu y4eHUK 8 WKose He Hay4unca
cam HU4e20 meopume,

mo u 8 ¥U3HU OH ece20a byoem
MO/IbKO NOOPaXCaMb, KONuposamb».

J1.H. Tonacmoli.
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MeToAMnYeCcKasa NOMOLLb MO KaXXA0My npeamerty

rosuchebnik.ru

yuyebHOoro nnaHa u yuebHuKy nsgarenbCKou rpynnbi

Bcro meTognUyecKyo noMmoLb
Mbl cO6panun Ha O4HOI CTpaHuLe:

*noaKnYanTecb K BebnHapam aBTopoB
nocobuii, MeToamncToB U yunTenem-
NPaKTUKOB

*leNNTeCb CBOMM OMbITOM M U3y4YalTe onbIT
KOMNEer Ha OTKPbITbIX YPOKax

*CKauyMBaTe MeToANYECKNE MaTepuanbl

n paboume nporpammol

*ynTalTe MHTEPBbLIO C aBTOPaAMMU

n pekomeHgaummn no pabote c yyuebHMKamm
*y3HaBanTe coctaB YMK

*y4YaCTBYMTE B aKLUMAX, KOHKYpPCaXx

@ pocewickuii X5 M

yY4eOHUK opova e

CO34ABAMTE INYHbINA KABUHET HA CAUTE
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Nurepatypa
NurepatypHoe uteHue
Marematuka

Mys3bika

Hemeukuii a3bik
OBX
O6uwecTso3HaHne
Oxpyxatowmit MUp
OPKC3, OIHK
Mpaso

Pycckuit a3bik
TexHonorus

®Dusnka

®Dusnueckan KynbTypa
DpaHUy3CKUit A3bIK
Xumus

Yepuenve

Sronorus
DkoHOMUKa

CrpaHa uuralowas

| E] drofa-ventana.ru

Bcs |
MeTopuueckas

noMoLb Ha ogHOMN
CTpaHuue

Be6uHapbl, pabouie nporpaMmbi,

MeToAuyeckue nocobus, Mmartepuanbl

ans nogrotosku k O3 n EMN

Bcepoccuiickas
Hepens
MOHUTOPUHra

11-17 cenrtabpsa 2017 ropa
Pycckui s3bik u MaTemaTumka (2-9
Knaccel)

Mpwurnawaem NpuHsaTbL ydactre
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[hagHan [ TuuHbiA kabrHeT

3arpyauTs Hosoe doTo

Ceetnana [aepunoea

Baw npodmis sanonqed na 87%

(13 13 15 nonei)

hasras
Koael ceMunapos
OHNERH-MeponpuaTAn

OuHble MEPONPUATIAS

Konraktel  JducraHumonnoe obysenve  Ayomo  Hosoctwm

Metognueckas nomouwe no npegmery  Bebuwaper  Katanor

INpuHann yyactne B ceMmnHape?

BeegnTe MHOMBMAYANEHEIA KOG Y4aCTHWKA GNA NoAy4YeHWA
cepTiudmkata (AENCTEMTENBHO TONLKO ANA YY4aCTHUKOB
OMHBIX MEDONPMATHIAY

Moapobras nHdopmMauma B MHCTRYKLKMK

A Moit nuurbii kabureT

=]

Buumanne! Kop ABNACTCA WHAMBMAYANLHBIM M AAET NPABO NONYYUTE CEPTUGUKAT TONBKD 1 YYICTHUKY cemMuHapa. OBpaTHTe BHHMAHWE, YTO

KOfL BEOQMWTCS CTPOFO NaTUHCKMMK ByKBamu.

Kopn TbloTopa

Beenurte ueTsipexsHauHbIi KOA, NOAYYEHHbIA OT Balero
TuioTopa (Hanpumep, 0000). Ecan Bul He 3HaeTe, uTo 310

Takoe, NPOMIHOPUPYHTE AaHHYI0 dopMy
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NMAMATKA YHACTHUKY
METOAWYECKOIO MEPOIMNPUATUA

YBaxaeMbln konnera!
Bbl noceTunu metoguyeckoe MeponpusaTue

«Bbi30Bbl COBPEMEHHOCTU U LIKONLHOE XUMU4eckoe obpasosaHue»
(06.06.2018 - 09.06.2018)

Balw MHAMBNAYANBHbIA K0@353B-CF5C-EQEB

Lna nonyyeHun cepTudukara y4acTHMKa He0b6X0AUMO:

1. Beectn Baw wHAuBMAYanbHbLIA KOA B CneuuanbHoe OKHO,
pacnonoxeHHoe B Bawem nuyHoM kKabuHete Ha caunte
rosuchebnik.ru (ecnu y Bac HeT auyHoro kabuHera, saperu-
CTPUPYITECD, NOXANYACTA, Ha HalLeM canTe).

2. 3anonHUTb HeBONbLUYKO aHKETY Y4aCTHUKaA.

B Teuenue 10 MUHYT Nocne 3an0NHEHWUA aHKeTbl Bbl nonyuute
UMEHHOW cepTUdUKaT NO 3NEKTPOHHON noyte. Kpome TOro
ceptudukaTt nossuTcsa B Bawem nuyHOM KabuHete, u Bbl cMmo-
wete B noboe BpemMs ero pacneyararsb.

Kpome umeHHoro ceptudukata Bam 6yayT AOCTYNHbI Cnewuu-
anbHble NPeaNoXeHns OT Halwen kopnopauuu. MHdopmauus
O HUX NPUAET B TOM XE NUCbMe MO 3M1eKTPOHHOM noyTe.

OduumnanbHbIi CanT Kopnopayum

rosuchebnik.ru




rosuchebnik.ru

MHPOPMaLIMOHHO-00pa3oBaTeJIbHOE MPOCTPAHCTBO

9 ¢ drofa-ventanaru MeToAanUecKas NOMOLLb MO XUMUM — METOAMYECKIIA MaTEPMaNn U NMOYPOUHbIE Pa3paboTKv ANA YUUTENEH XUMUN

] WHreprer-Marazmd [pexyrmin [lpoexim  Kowrakro  Hucianumondoe obysenve Ayamo  Hoesociu 2 Mot nnuubiv kaburer v Mockea

@ | poceunckui X9 b‘ MeTtoauueckas nomowp no npeamety ) Bebunapu  Karanor
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1/ Xumuas

¥ CkauaTb npeaMeTHbIA KaTanor
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Narin YMK MeToauueckas noMous MNpoekTsl HopmaTtusHble OKyMeHTb

Nurun YMK

Boibepute nmumio YMK
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Nunns YMK B. B. JlynnHa. Xumus Xumun (8-9)
(8-9)

XUMMS [MHS]
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Jluuna YMK H. E. Kyaneuosoin. JNunna YMK I A. Opxexosckoro.

Jlnnmna YMK O. C. labpuensiHa. Xumun (8-9)
Xumua (8-9)




TpaANLUUOHHDBIU U COBPEMEHHDbIU YPOK

* Uesn ypoKa,

* ponn n GYHKUMM yunuTeNAa Ha YPOKe,

* N3MEHEHWUSA OTHOLIEHMN MEXAY YYUTENEM U yHaLLMMUCA,
* JIOTMKA NOCTPOEHUSA NpoLuecca obyyeHus,

* WUCNONb30BaHWE MeXNnpeaMeTHbIX CBA3EMN,

* BHeApeHue KONNEKTUBHOM y4ebHOM AeATENbHOCTH.

Llenn TpaAMLMOHHOrO YPOKa Hanpas/eHbl HA YCBOEHMUE
3HAHUWN N YMEHMIN, BONPOCHI e BOCNUTAHUA OCYLLLECTBAAIOT
CMOHTAHHO.

Llenn coBpemeHHOro ypoka — opmmpoBaHue 1 pa3smutue
NIMYHOCTU C NCNONb30BAaHNEM BCEX KOMMOHEHTOB 0OPa30BaHMA
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CucTteMHO-AeATeNbHOCTHLIW NOAXO0A

OCHOBHOW pe3yabTaTt — pa3BUTUE IMYHOCTU YYEHUKA HA
OCHOBE YHMUBeEpCa/ibHbIX y4ebHbIX AeUCcTBUMA

OcHoBHasA negarornyeckas 3agadya — co3gaHme n opraHusaums
YCNOBUU, UHULUNPYIOWUX AeUcTBUe

Yemy yuntb? Pagn yero Kakx yunre?
P4
YHHTb: obHoBneHue
o6HOBNEeHue cpencrs
coaep)XaHus LEHHOCTH o6yueHus
o6bpasoBaHun
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OcHoBHble MpuHYyUnsl OUGAKMUKU:

onMumMasnbHO20 coMemaHuUs U COOMHOWeHUs
* [pupo0o- U KysbmypocoobpasHocmu,
* gocrnumeolsarOWe20 U passusarouie2o obyyeHus,
*  HAy4YHOCMU U CB8A3U C NPAKmMuKodl,
* Hay4yHocmu u docmyrHocmu,
* Hae2na0Hocmu u abcmpakmHocmu,

¢ cucmemamu4yHocmu, cucmemHocmu, ripo4YHocmu...
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KoHcTpynpoBaHuMe ypPOKa

1.0praHn3aunoHHbIN 3Tan;

2. 9Tan NpoOBEPKU BbIMOJHEHUA AOMALLUHEro 3a4aHNA;
3.MNoAaroToBKa y4yalmxca K paboTte Ha OCHOBHOM 3Tane;

4. 3Tan yCBOEHMA HOBbIX CNOCOH0B 1 AENCTBUN;

5.9Tan nepBUYHOM NPOBEPKM MOHMMAHNA U3YYEHHOTO;
6.9Tan 3aKpeneHns HOBbIX 3HAHUN U cnocoboB AENUCTBUM;
7. 3Tan NnpMMeHeHUsa 3HaHUK U cnocoboB AEeNCTBUN;
8.9T1an 0606LeHna u cuctemaTusaumm 3HaHUK;

9. 3Tan KOHTPOA U CAMOKOHTPO1A 3HAHNIN U cnocoboB AENUCTBUM;
10. 3Tan KoppeKunn 3HaHUM N cnocoboB AENCTBUN;
11.3Tan nHpopmaumnm o JoMmallHEM 33aHUNN;

12. 3tan noaBeaeHnA UTOroB 3aHATUSA;

13. 3tan pednekcuun (M y4eEHUKOB, U yunTens).
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Pa3paboTtKa ypoKa

[MpuBbIYKa K npsasMomy
3auMCTBOBaHUIO

«roToBbIX» MeTOoANYEeCKUX

pa3paboToK ypoKoB

OCCHUUCKMH (¥4
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CrpemneHue yuutens
CaMOCTOATE/IbHO
pa3pabartbiBaTb
NOYPOUHbIE NJIaHbl CBOUX
YPOKOB

Umo-mo 3aumcmeosamsb
MOX>XHO, HO MOJIbKO
yyumersib 0meemcmeeHeH
3a ycrex unu rpoeari
1oboezo ypoka, a He asmop
«20Mo8bIX» Memoou4yecKux
paspabomok




TexHoNOrnyecKana Kaprta ypoKa

N.W. Acavosa ®
TEXHOJNIOrMYECKME KAPTbDI

K yae6nuky O. C. labpueasna

XHMMHU S

N. W. Acanosa @
TEXHOJIOFrMYECKME KAPTDI
K yueGnnky O. C. FaGpuensna
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METOOAUYECKOE NOCOBUE BASOBMN VPOBERD

A3\
B. B. Epemun, A. A. [lpo3aos, 3. 0. Kepumos \\?,1 x yyeOHuky B. B. Epemuna, H. E. Ky3smeHko,
B. W. Tepenuna, A. A. ipo3poea,

METO“““ECKOE “ocos“E B. B. JlyHuna

K yueOunky B. B. Epesuua, H. E. Kyswenko, A, A, Jlpoanosa, B. B. Jlynuna
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COBME i METOOUYECKOE NOCOBME
> A . K yqebHuky B. B. Epemuna, H. E. KyabmeHko,
josa B B: Ny et ) B. W. Tepenuna, A. A. po3noea,
—— “— B. B. JlyHunHa
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8.8, Epenn, A. A. iposace
METOAMYECKOE NOCOBME
wyvetimny 18 1. Epesnas, 1, 1. Kymusesmo, A A /lpsces, 8.5, Sy

MUMU I
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[ M OKCHUIBI g

" 4. IlpoumraiiTe TEKCT M BBIOJHUTE 3alaHue K HEMY.

(]

E

XutenbHuua asctpuiickoro ropoaa Kandenbepra — ®pepepuka PyH-
KeSlb — XPUHMTENbHMLA CAMOM KPYMHOM B MMPE KOJIEKLMKU OHOrO Mpw-
poaHoro sewecTea. E€ konnekuus coctout U3 Thicaum 6aHouek, B KOTOPbIX
XPaHsaTCs obpasupl 3Toro eewecrsa: M 6enoro, U Po3oBOro, U Ceporo,
u 3enénoro useta. Konnekumio nomoranu cobupatb POACTBEHHMKH,
APY3bsi, Y4EHbIE, KAMMUTAHbI AANbHErO NAABAHMSA.

3arumiuTe GopMysy coefuHeHUA, MOTU(PUKAIIINA KOTOPOTO KOJI-
JeknuoHnuposaaa Ppenepura @Pyurenn?

Mopckaska: TpeaMeT KONJIEeKIIUN — KUCJIOTHBIN OKCHU/I.

Oreger. -

7. Bcem nssectHo, uTO BLIGPOCH NerkoBoro asromobuns (BbIXAOMHbIE ra3bi)
[ ©4eHb BpeAHsi. Ha kaxasie 10 kM nyTi ¢ BeixnonHbiMM rasamu B atmocde-
py nonagaet 308 r okeupa yrnepoaa (1) u 30 r okenaa asora (I1).

Kakas macca sTux BermecTB momagaer B armocdepy IPHA aBTOMO-
OMJIbHOM TTOe3Ke Ha fady, KOTopas pacmoJoskena B 60 kv ot qoma?

3TEeCChI?

@ 8. B opHom 13 counnHenmin nosteccel Bepui Mn6ep ectb Takue cnosa: «Mogob-
ﬁ} HO TOMY KOK KMCNTOPOA M A30T, COeAMHSSACh, COCTABNSIOT BO3AYX, Heobxo-
AMMBINA ANsSl KM3HU, — TOYHO TAK XE MbIC/Ib M YYBCTBO... 0BPA3YIOT BO3AYX,
KOTOPbBIM AbILUMUT NO33MUA».

B npuBenéHHOM OTpPBIBKE eCTh XUMHUUYECKas omubka. Kak ¢ xu-
MHUYECKOU TOUKHU 3peHUs 60Jiee KOPPEKTHO BBIPA3BUTH MBICJb II0-

o J T @ TIrITY

eyl
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TETPAAL ANA NAGOPATOPHBIX ONLITOR
W NPAKTUYECKMX PASOT

Kywunny O, C. Fatpwesens (@

7\/‘ T/I ;I
'.;123722;{1'":"}';“:. S EMD
@

V I/T AN TA

(Y

XUMMU S

Kakoit cnocob pasiesrenus cmeceli onucan B Hayuno-(ganrac-
THYecKOM npouanenenun A, Bensiesa «llposasen posiyxas?

9 Orry/ia Geper CrOC HAMAJIO NMOBEPLE, YTO PACCHINAHHAN CONb —
K ccope? Kak noMupuTs JIOAei, NOCCOPHBIIMXCH H3-38 PACCHI-
nanunoit conun?

3 YraxnTe cnocobbl pasgjiesieHus CAeAVION(MX CMecei:
a) 3yOHOM NOPOIIOK M NOBAPEHHAN COJb;

0) cnupr v BONA;

r) Gen3uH ¥ BOJAA.

Kaxk B nMOXoAHBLIX YCIOBHAX OMMCTHTL M 00€33apasuTh |
HYIO BOAY I CAENIaTh €€ NPHUIOAHON JUIS NHTLA ¥ NPUIroTOBIE:
”“u,? /

@ poccuucr{
yuyebH /34
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IYECKOE NOCOBME
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Ha ocHoBe AHYHOrO ONBTA NPHBEANTE NPHMeDEl XHMHYeCKHX
peariumit, NPOTeRAIOIIHX ¢ PASAHYHONR CKOPOCTLIO,

Yro raxoe ckopocTs Xumugeckoit peakuun? Or kakux paxro-
pon oxa sanucnr?

[TpuseanTe npuMepsl BAMAHNA pasanunnx paxropos na buo-
XHMMUYECKHe B NPOHIBOACTRCHHBE XHMHYeCKHe IPOLecChl,

S &t e O

Ha ocHope AMYHONO ONLITA NPHBEAHTE HNPHMEPH BAMAHKNA

PAJIHYHMX (‘)8!\‘7‘0[)08 HA XHMHYECKHEe peaxknamp, nporte-
KawiiHe

Al s "l’.nn-ll:;nn TS TIIITET]
A RAAEE L] FETES JINTRNTRRRRET

ﬂ(womy OPOAVETH INHTAHMA XPAHAT B xoaoamasuuke?

MAK IO HAYMAJN NPOBOJLH
l()O 'C, sarem noausaau ao 150 °C. Temueparypunit xoadgpu-
UMenT 3ToMi peakumny pasen 2. Bo CKOABKO pas Bo3pacTeT CKo-
POCTE XHMHYeCKOH peakun?

o
@ P YUEBHMK opova s




4. MunepansHas Boga

1](T('.’l(‘,’l()lfd[l”ﬂ ITOKAa3bIBAIOT, YTO }'ﬂ()'l'])C().’I('ll]l(‘ l'll,ﬁlp()l\'klp(’)()llil'l‘ll()ﬁ MHHE-

l)'(ljll)ll()l.;l BO/IBbI VJIVUIIACT COCTOSIHHUE ITALMEHTOB C 3a00JIeBAHUSIMHU KEJTYyTOUHO-
KHIICYHOTI O TpakKTa. OpHoil U3 nHanbdosee HN3BECTHBIX l'llil[)()l(llp(’)()llll'l‘lIbIX BOJ

ABJISICTCS IIp()”.’l]%()}lHMilil B ]‘Pl\'.'illl‘l Mlll*l(‘l)lUthll}l BO/1a (/)()P}K().\IH.
(“(')("l'llB BO/Ibl 6()[)}1\'()1\1” IIP(’J[(T'I'ZIB."]CH B 'l"(l(/)flllll(‘.
XuMHYECKHHA COCTaB Coaepixanue, Mr/am> T
HCO; 3500-5000
Cr 250-500
SO <10
Na* 1000-2000
Ca* 20-150
Mg** 90-150
K* 4. Peakums Kpaxmana ¢ MOAOM
2 “ & e 7 TCATLT
1) Bospmure npo(mpl(}’. HarosiHuTe e€¢ Bojoil. Ilpubaspre ('),’lll} l:dn,n()
AnHanus MPOGEI MHUHEPAIBHON BOJIbI, B3SITOH U3 1 HOHOI HacToiikn. LBer BOABI 1mouTM HEe M3MeHUTCHa. B JAPyrou np().(’)upl\(
1 'F T AVAAA T - T 2 ~ “y Tie ~p - ~ »
HKanue rujpokapbonar-nona 4270 mr/am?, a karuony B30OJTAIITE € BOJON KpaxmMal ¥ IPHOABLTE HEMHOIO JKH/KOCTH U3 n,(pn(m 1npo
1 4 y AT APINA TR ~ x e - s e " T s g YeHb
Paccuuraiire MAaCCOBYIO /1OJIIO (%) rnqp()l\'ap(’)o}m'ra H OMpPKH: KpaxMal OKPACHUTCS B CMHHUH 1BET (])dCIB()p MOJla JOJKEH ObITh O4e

CJ1a0bIM). )
2) Uccaneayiite Ha HUIMUME KpaxMaia xjed, s0J10KH, MyKy, Koidacy, a Tak-
] Ke JI0ObIe TIPOJAYKTBI, KOTOPbIE Bbl XOTHTE MPOBEPUTH. 3aNUIINTE PE3YIbTATb

= - — ] OIIBITOB B Ta0J1 MILy.

PesynbTar npo6sl Hpoaykr PesynbTaT mpo6sl

Ipoxyxr Ha Kpaxma Ha Kpaxma

Xi1ed

Myka

| P OCCH I:i CKHWH I.:i * Kosibaca
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§ 45, Sxonornyeckne npobnemb 1 3aWMUTA OKPYXalOLLEN Cpeabl

OT 3arpasHsaowero BO3A€FICTBMSI BPeAHbIX OPraHn4Yecknx sewecrs

3aganue 1

buosornueckass OUMCTKa CTOUHBIX BOJ OCHOBAHA HA MCIOJb30BAHUM MUKPO-
OPraHuU3MOB, KOTOpbIE B MPOIECCE KUZHEAEATETHHOCTH CIIOCOOCTBYIOT OKHCJIE-
HUIO WM BOCCTAHOBJEHUIO OPraHMYECKUX BEIECTB, HAXOAAIMXCS B CTOYHBIX BO-
JaX B BUJI€ TOHKHUX CYCIIEH3Hii, KOJJIOWAOB WM B BU/IE PACTBOPOB M SABJISAIOLIUXCS
JUISE MUKPOOPTaHU3MOB UCTOYHUKOM nuTtanus. Huke npuseeHbl pesyibraTbl Uc-
CJICIOBAHUS BIMSIHUS adpaluu (HACBIIEHUSA BO3JYXOM) M I€pEeMEIINBaHUs Ha
CKOPOCTb OYMCTKHU CTOUHBIX BOJ.

" 0
Aspanus Crenenn ounctku (%)
H N€peMeInBaHuE | 24 yaca 48 yacos 72 gaca 96 gacos
OrcyTcTBYIOT ‘ 60 70 } 86.5 96,2
[TpucyrcrByior 78 96,2 l = =

C ‘l(‘flilf"lTC BbIBO/I. 3anumuTe, Kak BAUSIOT adpainusda n nepeMenimBaie Ha CKO-
POCTb OYHUCTKH CTOYHDBIX BO/I.

®|pcccm‘icrmﬁ E
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PAROMAR TET!

Pe

8.8, Epenn, A. A. iposace ®
METOAMYECKOE NOCOBME
A

-

s, M. 1. Kymasesun, A A. pasaces, 8. 8, Sy

CCUUCKHUM

YUEBHMK opova s

3aHumMameJlbHbLe ONbLIMbL
no xumuu

OTH ONBITHI BBl MOYKETE MPODECTH B MIKOALHOM XHMHYE-
CKOM KPYXKe IOA PYKOBOACTEOM VUHTEJIA.

\ aTypHOBRO Jepes

Peaxmuew: uurpar comuna(ll), npar (NIacTHEEA), ado
HAS MM YECYCHAA KHCJNOTA, JACTHANNPOBAHHAN BOJA.

O6opyidoeanue: BeCh, PASHOBECH!, HOMKHHUIILL, XHMIYCCK ]
cTakal HA 250 M1, CTeRNARHAA N&N0UKA, MeDHH HIARAD.

IIpuroroBeT™e B XHMHYECKOM CTAKAHE PACTBOD HHTPA]
caunna(ll), pacreopus 10 r coau 8 200 yma poaw:. Ecau pa
TBOP MYTHKIK, JO0ABLTE B HEI'O HECKOJALKO KAeIb a30TH(
IR YKCYCHONM Kucaorn. M3 nuaxoroll nascTHEKH uar|
TOBBTE ¢/IEDEBO»: PACIHOJIOMUTE €€ BEPTUKAJIBHO U CAEJIAN
HOMHHIAMH TOPHIONTANLELIC HANDE3H CJI2Ba W CHpas
4 NOJYUEHHLIC TOHKNE MOJXOCKH 3arHHTe B DA3HLIE CTOPOHY
IloMeCTHTE MIACTHHKY B CTAKAH ¢ PACTDOPOM HHTPATA CDM
na(ll) Ha reckOABKO MUHYT. YTo BLI HabxogaeTe? Benomn
Te, HOYeMy 310 «4epeB0s HAILIBEIOT CATYPHOBLIM (CM. § 26

Heaosex B onosss~on l)(/'t'

Peaxmuewi: xnopua oxosa(ll), munk (naacrnara), coann
KHCA0TA,

Obopydosarue u MAMEPUAR L HOERHANNLl, XHMHYECKH
crakan ua 200 ma, namaaquras dymara, LINATeNs, CTERAAHN]
HAJIOHKA.

BripeskbsTe 13 ONHHKOBOH IIACTHHKH QHIVPKY UesoBey
H sauncTeTe eé mKyproi. ITpurororsTe KOHIEEHTPUPORA
eI pactsop xnopuaa onosa(ll), noaxucreansil coasuc
KHCNOTON, M norpyauTe B Hero purypky. Yepes mexoropq
BpeMA OHE NOKpoeTCs DJICCTAUMMK HIIAMN OX0BA.

242
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30MHMOTENMNNE CONTI 1O XHMHA

Peaxmuen: HHTPAT KAIHK, COPa, XJOPIA HATPHS (KATH),
ApPenecHnit yros.

O6opydosanue: BeChi, PASHOBECKH, JIMHNAS AVUMHKA, Ho-
CPOPAEMEN (TOACTARKA (KepaMuueckas WIHTKA, Oapdoporss
vamxa, acbecTHPOBAHHAA CeTKa), CONPTOBKA, CHMYKH, WINaTe"
au (4 wr.).

Ilprrorosrre emecy, 13 3,7 r uurrpara kanns, 0,6 r xaopu-
Aa marpua (kaxuqa), 1 r xpesecuoro yvriia i 1,5 r cepul. Tma-
TENBHO ll@[)@Ml’lllﬁﬂ'l‘e BCE KOMIOHEHTHL, IOMECTHTE HA HEeCro-
PHEM YO HOACTABKY ¥ HOAOMIATE C IMIOMOIHIO IYHMHKA. BHH'
MAMIE: TYHHAHKY ACDIKHTE HA PACCTOANMH BRITAHYTON PYKH.

BIapuwBoWAOCA MbLIbHBIL

nyJuipH

Ousrrm ¢ EOAOPOAOM MOMHO NPOBOAATH TOJNILKO B npu-
CYTCTBHN YUUTEAA,

Peaxmuen: mauk (Kpynmsie rpasysinl SIN NAT0MKH), cep-
nax xucaora (£0% -it pacroop).

Ob6opydosanue u mamepuaan: annapar Kunna nav Kn-
promEna, AaRnnas ayunura, Gapdoponan waummka, MLLILILIL
PACTBOP, CTHPIALILIA DOPOIIOK, WIIATOAL, CTORIANZAR TPYOKA,
CIMPTOBKA, CIMUKH,

B MuIsHbIE pacTBOP A00ARLTE HEMHOIO CTHPAJILHOIO 110~
POIIKA UM PYMHOI cTHpKn, 06pasyouienn yeTORYMEYIO e-
Hy. M(DKMO BOCTIOJIAIOBATHCH CHENHANLBHBINM DACTBOPOM JLIN
BLIAYBAHNA MBIALHEIX ITVOLIDEH HJKM CDENCTBOM IAJAA MLITLA
nocyaut. Ilpicoeannnre k anna-
pary Kunoa win Kuplowkuna,
SAPSOKEHHOMY HA NOJYNEHUE BO~
ACpONA, MHAPCKYIO CTEKIAHHYIO
TpyOry. llycture moxopon. Ko
Hem TPYOKRH CHOrKa NOrpysuTe b
MLUILNLIE pacrnop. Peryampys
CKOPOCTL HOAa4Yn Bonopoaa, no- H‘) -
Geitrech 00paOBARMA KDYIHBIX
nysuipesi. Banerawluxe soepx
NysLipy mopkurafite ropameit
AYUHHKOM (puc. 129).

Puc. 129, Mauibunie mryas:-
P, dDanoancenMue poaopo
AOM, TOARMMAXTCS RRODX

)
2000.

3acopexul B. B. Ormy noremunte, — M.: CaxodSpasosaxne,
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TexHONorma nccneaoBaTe/IbCKOM AeATe/IbHOCTH
Ha ypoke xumumn (M. A.lLlaTtanos)

1. AKTyanusauyma onopHbIX 3HaHUM (GpoHTanbHaA becena,
AEeMOHCTPALUMOHHbIN 3KCNEPUMEHT);

2. Co3paHune npobaemHoOM cuTyaLMm c NOMOLLbIO NPO6AEMHO — MONCKOBOM
beceabl, LEMOHCTPALMOHHOIO 3KCNEPUMEHTA U Ap.;

3. NoctraHoBKa yuebHOM npobanembl;

4. PeweHue yuyebHoi npobaembl (BblABUKEHME TMNOTE3bI, MOCTPOEHME
NAaHa NPOBEPKM rMNOTE3bl, OCYLLECTB/IEHNE COOCTBEHHOTrO
nccnenoBaHua, POPMyanNpPoOBaHNE OKOHYATENBHOIO PELLEHMS
npobaembl);

5. [loKa3aTenbCTBO U NPUMEHEHUE HAaAeHHOro peweHus (nytem
BbIMO/IHEHUA NabOPATOPHOrO ONbITA).

®|pcccm‘icrmﬁ ¥ %
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MunHun-nccnepoBaHme:
YTO noKa3sbliBaeT XMMUYECKUN 3HAK U XMMUYECKan

dopmyna ?

Bopopox ITepokcuy Bojopoaa AMMHaK Jlnoxkcu azora

H, H,O, NH, NO,

S1il YTO NOKA3LIBAIOT XUMUYECKUNA 3HAK
M xumuyeckas popmyna

‘? Kakue ocoBeHHOCTH BbIAGNAIOT XUMUIO cpeau ApYrux yuebHbix npea-
mertos?

IToaBeném nepsbie NTOTH M3yYEHUs] XUMHH.

BasKHBIMM MHCTPYMEHTAMH XMMHUKA SBJISIOTCS XUMU-
4eCKMe 3HaKU (CumMB80abL) U YopMyavl. ITO — A3bIK
Xumuu. Besib OHM HE TOMBKO 0003HAYAIOT ONPEAENEH-
HBIN XUMHUYECKHI 3I€MEHT WM BEIECTBO, HO U HECYT
6osbnryio nH(popManuio 06 0603HaAYAEMOM OObEKTE.

Yro mokasbiBaeT XMMMYECKMil 3HAK? Bo-mepsbix,
] OH 0603HAYAET XUMMYECKHUI 3JIEMEHT MW OTAEIbHbII
| aTOM 3TOrO 3JIEMEHTA; BO-BTOPBIX, IO 3HAKY MOXKHO
onpejenuTh MecTo ajaemenTa B [lepuoanueckoii cucre-

- Puc. 26. Mopenn me /.. Menzeneesa, a 0TCio/la ¥ 3HAYEHUE €0 OTHO-
MOJIEKYJIbI a30THOM CHTEJIbHOM aTOMHOM MacChl.
KMCJIOTBI A Teneps caexyer 0606muUTh Ty MH(pOPMALUIO, KO-

~  TOpPYIO COAEPKUT XUMUYeckas popmyna (Tabi. 4).

Tabnuya 4. Vndopmanus, cofepxamascs B XAMHIeCKoH dopmye

Hpumep: HNO, — asornas kuciora

I. 9ro mokaspiBaeT XumMmIeckas (opmyna

OCCHMCKUM o '
P YUEOHUK oropa e




MuHU-uccnenoBaHme: YtTo Takoe BaNE€HTHOCTbL?

BaneHTHOCT XMMUYECKUX 3IEMEHTOB.
Onpepenexune BaneHTHOCTU B BUHAPHBIX
coeauHeHUs X

e? Kakyio uHbopmauuio conepxut opMmysia XUMUYECKOrO COefUHEeHWs?
UTo Hy»HO 3HaTb, 4TOBbI COCTaBUTL hOPMYbI BELecTs?

Kak BbI ke 3HaeTE, COCTAB BENMECTB YCTAHABIMBAETCH HA OCHOBAHUY JAHHBIX
aKcrepuMeHnTa. /o CuX mop Mbl NOJb30BATUCE FOTOBBIME (popmyramu. OgHAKO
MOKHO COCTaBJIATb XUMHYECKUe Gopmyibl, He puberas K IpeJBapUTEIbHOMY BbI-
TIOJTHEHHIO CJIOXKHBIX OIBITOB, TPEGYIOMUX JUTUTENbHOM, KPOIIOTIIMBOM paboThL.

3apanue. Onpenennre KOMMYECTBEHHBIH COCTAaB BEmECTB, (GOPMYIBI
KOTOPBIX IIPUBEJEHBI HUXKE:

HCI H,S NH, CH,

XJIOPOBOJIOPO/I CEpPOBOZOPO/A aMMHaK MeTaH

®|pcccm‘icrmﬁ E78E |
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MuHun-nccnepgoBaHme:

yem B,ﬂ,leBEMbIVI BO34AYX OT/IMHaAETCA OT Bbl,ﬂ,blxaEN\Ol'O?

- Bosgyx — cmecb rasos.
OTHOCUTENBHASA NNOTHOCTb FA30B

N3 kakux rasoe coctout Bo3ayx? Kak gokasarb, 4TO B BO3AyXe copep-
»katca napbl Bogbl? B 4ém pasnuune no coctasy BAbIXaeMOro W Bbigbixa-

€MOro 4yenoeekom Bosayxa (puc. 52)?

N, o, Ar co,

Babixaembliii
BO34yX

IXACMB);
%g‘b u BQ}
2
£

0,93 % Ar

0,03 % CO, £ 78,09 % N,

Bblabixaemblii

20,95 % O, __. e
- BO34yX
16 % O,
5,03 % CO, 7/7'8;0’9-%‘ N, -
0,94%Ar , ”O&. .

b blxaeMb“ i

. Puc. 52. ConocrasieHue cocTasa
BJIBIX2€MOTr'O M BBIIBIXa€MOTr'0 BO3/yXa

Lsnm g L T A 5

@ pcccﬁhckwu _ﬁ“’ bf
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MuHun-nccnegoBaHue —

KaKk meTannbl pearmpyroT ¢ KUCA0TaMm?

Yr1o6b1 XOpOmo pa3odpaTbCs B XMMHUUYECKHUX CBOMCTBAX KHCJIOT, B II€PBYIO
o4yepeib CJEeAyeT NOMHHUTb, YTO BCE€ OHHM, KaK INPaBWIO, CIIOCOOHBI BCTYNATh
BO B3aUMOJIEHCTBUE CO BCEMM WIEHAMH I'€HETUYECKOTO Psijia METALIOB: CAMUMU
MeTaL/IaMU, UX OKCHJAMH U TUAPOKCHAAMHU (CM. IYHKTUPHbIE IMHUM B [IPUBENEH-
HoM npumepe). PaccMoTpuMm Ha mpuMepax mepeducieHHble obujue ceolcmea
KUCI0M.

1. Kuciaora + MmeTasun

4 B ueThipe mpOOHPKYM IIOMECTUTE MO OXHOW/IBE CTPYKKM WM IPAHYIbI
META/JIOB: MarHus, IUHKA, xeae3a u meau. K merauiam npuneitre
pa3baBJIeHHBIE PACTBOPbLI CEPHOM MM COJNSAHOM KMCAOT. dTO mpowuc-
XOAMUT?

®|pcccm‘icrmﬁ ¥ %
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8. 8. Epossun. A, A. [poanos
METORH\IECKOE I'IOCOSHE

XI/IMI/Iﬂ

B0 fpenane A A Apeaton. f. A Winnapeas

PABOMAR TETPAADL

- (R

Y' m M I/I q

B8, Epcwnn, H, E. Kysueino, A A, lpowon, B. 8./ « X

2. Kaxoit u3 ranoresos naubojiee aHePruuHO pearupyer ¢ Bogopoaom? Ha-
NUIIUTE YPaBHEHHE PeaKIlHH.

3. Kaxoil U3 rajJoreHOB pearapyer ¢ TBEpPAbIM XJjopuaom Hatpua? Hanu-

LIUTe YPaBHEHHE PpeaKkIliH.

4. daum caeayiouiue BemectTBa: oxkcua mapranna(lV), xmopma kanus,
OpoMHJ KaJus, MarHuii, cepHasa Kucjora. Tpebyerca nojy4uThb COJIA-
HYIO KHCJIOTY, XJIOP, OpOM, XJIOPHA MarHusa, 6pomuj marausa. Hamumm-
Te YPaBHEeHHUSA peaKkIuii.

5. ®dropua cepebpa xopomo pacTeopuM B Bojge. Hanumure ypaBHeHnsa pe-
AKIHH ero B3auMOAEeHCTBHSA ¢ PACTBOPOM: &) XJopujaa Maraus; 0) 6po-
MU aJIIOMHUHHASA; B) HOAKHAA KaJIHu4.

Oy 4alHYIO JOXKKY MéJa, KYIIJICHHOIO Ha PhIHKe, PACTBOPHJIM B BO-

ne, B KOTOPY A00aBHIIM OJHV KAIUIK HOAHON HacTOHKH. PacTBop OK-
pacusca B pHoJeToBbIN nBeT. O 4éM 9TO CBHAETENbCTBYET?

JKOJBKO rpaMMoB 1U% -TO pacTBopa ILIABHKOBOH KHCJIOTHI MOYKHO 110~
JIYYUTH, PACTBOPHMB B BoJe (DTOPOBOAOPOA, MOJYYEHHBII B3aUMOAeHCT-
sueMm 117 r propuaa KaTbIIUA ¢ CEPHON KUCJIOTOMN?

@ pcccuucm 123
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B. 8. Eposnin, A. A. Zlpoanos

METOAMYECKOE NOCOBME

rectuuroy B, 1. Epewons, . . Kynascomo, A. A posacas. 18 5.y

XM MU A

B8 fperane A A Apeswoe. I A Uinnapeas Tecronme Er3

PABOMAR TETPAADL e—

et .. Fens, 1. £ Bymarase, A A Spwewns 5. 8 Tperns (LG8 ‘ 4
Y 1A M 1 l

B. B, Epesin, H, E. Kymueimo, A. A, Zlpoawon, B. B, iy (@

|pnccuficuuﬁ

y4yebHuk DDEE.M ol

B CBOBOA4HOE BPEMS

1. MHOrue Kpacureiau, cofepraluecs B IBeTKaxX U ILJIOAAX pacTe-
HUM, H3MEHSAIOT CBOIO OKPACKY B 3aBUCHMOCTH OT KHCJOTHOCTH CpPEJbI,
T. e. ABJAITCA HHAMKATOpaMH. PacTBOpDHI 3THX BellecTB Bbl MOMKeTe
IPUIrOTOBHTH B AOMAIIHUX YyCAOBHAX. MOMXHO MCIIONB30BATE MOJOAYIO
CBEKJY, JIMCThSA KPACHOM KaIlyCThli, APKO OKpalleHHbIe JIeIeCTKH I[Be-
TOB TEMHBIX COPTOB MpHCAa, TIJIbIIaHA, AHIOTHHLIX raasok. [lasa npuro-
TOBJIEHMS PACTBOPA MHAMKATOPA II0JI0KHATE coOpaHHbIe BAMM YacTH pac-
TeHUH B I'Opsivyyio BOAY ¥ HarpepailTe Ha caaboMm orme B TeyeHue He-
CKOJBKMX MUHYT, TOKA He NOJYYUTCHA OKPAIIeHHEIH pacTeop. Ecau on
MYTHBIH, NPOMUALTPYHTE €ro yepes CHOKEHHYIO B HECKOJBKO CJIOEB
mapJaoo uiau Bary. JloGaBpTe mosy4deHHBIH BaMH HHAHUKATODP B KHCJIOT-
HBIH ¥ 1L[eJIOYHOH pacTBOpPLl. B KayecTBe KHCJIOTHOTO PACTBOPA BO3bMHU-
Te CTOJIOBBIH YKCYC MM PACTBOD JJMMOHHON KHCIOTHI, a MIEJ0Yb BaM 3a-
MEHHT PacTBOP KaAbIIHMHHPOBAHHON (cTMpanbHOf) coasl. Yro BEI Ha-
6aopaere? Yrobel cOXpaHHTH NMOJNYYEHHBLIH MHAMKATOP, AobaBbTe B
Hero HEMHOT'O BOAKH WJIH MEAMIIMHCKOIO COMpPTAa, a 3aTreM nepejeire B
Ny3bIPEK C IWIOTHO 3aKpbiBaouwieidica npobkoi. Mayuyure BOZMOIMKHOCTD
HCIOJb30BAHMA B KadecTBEe MHAMKATOPOB COK KPACHOI'O BHHOrpaja,
rpasara, BUIUHHK, 4Y6pHOI cMopoguHbl. [lonyyeHHbBIe pes3yabTaThl 34N~
muTe B rabauny 8.

2. Bocross30BaBIIHCh, TOHKONW KHCTOYKOH, CMOYEHHOH B pacTBOpe
JUMOHHONU MM COJAHOHW KHCIOThI, nmonpoby#rTe caeirarbh HAANMCH Ha
KPYNHBIX JelecTKax cpedaHHbuIXx pacreHuil. Iloabepure Takmue KOHIEHT-
panyy KMCJIOThI ¥ TAKYIO OKPacKy IBeTKa, IPH KOTOPbLIX HAANIUCH BHAHA
HauboJee apderTHO.




YPOKMU,
NO3BOAKOWMNE UCNOb30BAaTb MPOEKTHbIN

N nccnenoBaTelbCkM metoa obyyeHmsa

Ucnonb3osaHue urposoit Gopmbl ypoKa
TO/IbKO B TOM C/lyyae, KOr4a 3TO CNAYXKUT
YPOK — uccnenoBaHue, NlyyLlemy BbiNOIHEHUIO
obpasoBaTenbHbIX Leneun ypokKa, He
npeBa/MpyeT Hag, CYLWHOCTbIO yyebHoro
YPOK — TBOPYECKUIN OTYET, maTtepuana, He CTaHOBUTCA CaMOLLeblo,
He YBOAUT B CTOPOHY OT [/1aBHbIX Lene

YPOK — NPOEKT,
YPOK — nabopatopus,

YPOK — npe3eHTaums,
YPOK — 3KCnepTUn3a,
YPOK — nyTewlecrsme,

YPOK — 3KCKYPC B 3MOXY AeATEe/IbHOCTU YYEHOIO U ApYyrue.

®|pcccm‘icrmﬁ ¥ %
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YpoK — nabopatopus

Hepacteopumsie ocHosaHus, ux nonyuexue
u ceoictea. AmdorepHocTs

¢

Kaxapiit pas nepex nposesenuem peaximii ¢ HEPACTBOPHMBIMH OCHOBAHMSI-
MM IIPUXOJMTCS TIOTYUaTh MX B CBEXKEOCAKAEHHOM BHJIE.

3anoMHuTE: IS NOJYYEHUS] HePACMEOPUMO20 OCHOBAHMUS K pacTBopy cosn
HEOGXOAMMO 10 KAIUISIM MIPHINBATH PACTBOP METOYH — 10 06pasoBaHMs OCA/Ka.

ﬂpmsenme NpUMepbl PacTBOPUMbBIX U HEPACTBOPUMbIX B BOAE BeuwecTs.

Pacrsop coan, 06pa3oBaBmmiics 0HOBPEMEHHO € OCANKOM HEPACTBOPHMOTO OC-
HOBAHMS, CJIEAYET CANTh, @ MOJYYEHHbIH IMAPOKCH/L UCTIONB30OBATD JUIS XHMIYE-
cknx peakumii. Hanpumep, s moayuenns ruapokenaa mean (11) nago sasts pac-
TBOP JIOOO# COJIM MeJIM U pacTBOp 10601 ménoun:

CuCl, + 2KOH = Cu(OH), | + 2KCI

Cu(NO,), + 2NaOH = Cu(OH), | + 2NaNO,

st nepacmeopumvix 0CcHOGaAHUTL XapaKTEPHDbI ABA 0OWUX CEOLCMEBA: OHN
PACTBOPAIOTCS B PACTBOPAX CHJBHBIX KHUCJIOT M PA3JaraloTcs NpH HarpeBaHuu
(B O/IMYMeE OT mesaoyeil) Ha CooT BETCTBYIOIMIT OKCHJL U BOJLY.

[MoarBepanm cymecTBoBaHNE 3TUX CBOICTB € HOMOULBIO J1a6OPATOPHBIX OIbI-
ToB. [0C/1e10BaTELHOCTD ONBITOB NPEACTABIEHA HA PUCYHKE 68.

Hceneposanmue croiicts

[Toayuenne Cu(OH),

T _H,SO T
\ NaOH | [ = R ,
k. Na,SO, | | [ | cuso,
(p-p) 3 | ‘ - e i _(pp)
[ 4] T L P j
CuSO, | J l { v ~7 H,0 ’//
(pp)- ' ! / 2
|| / oy
t ! - / v
Cu(OH),— &

S

Puc. 68. Cxema BLIIOIHEHNS OIBITOB 10 HOAYIEHHIO ruapokcma meau (I1)
H HCCACIOBAHMIO €ro CBOHCTB

D CHECHHH & Pacevmorpure pucynok 68 u nocrapaiirech ycrHo onucatn HOPSI0K
| c I ACHCTBUIA NPH BBINOJIHEHHN J1abOPATOPHOTO akcrnepumenTa. Boimos-

HUTC ONbITBL: noJgydyeHue rugapokcnaa meau (11) Cu(OH),, pasnoxe-




O, C. FaGpneann

YpoK — nabopatopus

§ 39 Kuciorsl, nx Kaaccudukraliiigd 1 cBoUCTBA

PaS,I[EJIGHHE KHCJOT Ha I'PYIIIIEI 110 pa3/JIHUHEBEIM IIPDH3HaKaM IIpecTaBJIeHO B TaﬁJII’I]IE 10.

KJIACCUOUKATIASA KACJIOT Ta6aruua 10
IIpuzHak KIaccH(PHEAILIH I'pynmser kxeaoT IIpumepsr

Hanwune kMcI0pOia B KHCJIOTHOM OCTaTKe Kucaopoacomep:ranimue H3;PO4, HNOg
BeckunciaopogHBIe HsS, HCI, HBr

OcHOBHOCTE OnHOOCHOBHEIE HCI, HNO;4
JIByX0CHOBHEI® HsS, HaS04
TpéxXocHOBHEIE HaPOy4

PacTeopuMOCTE B BOZIE PacTreopumMEIe HsS04, HoS, HNO3
HepacTROpHUMEIE HsSi04

®|pcccm‘icrmﬁ ¥ %
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YPOK — npe3eHTaumA

MHorve uasecTHblie yuéHble, cAenaslive BKNAA B PA3BUTUE TEOPUW CTPOEHUS
atoMma W nNpejcTaBNeHWit O NePUOAMYECKOM 3aKOHe, Npeanarand CBOM BapuaH-
ol TabnuL, OTPaXKAIOWMX MX B3MNAAbI Ha CTPYKTYPY NEPUOAMHECKOM CHUCTEMbI.
Her TouHbix AaHHbIX 060 BCex Koraa-nMbo onybAMKOBaHHbIX rpachuyecKux BapH-
aHTax 3ToM (PyHAAMEHTaNbHOU 3aKOHOMEPHOCTH, HO OPHEHTUPOBOYHOE MX KO-
nuyecteo — He menee 500. Haubonee pacnpoctpaneHbl cnegyouwme hopmbi
nepuoanyeckux Tabnuuy: KopotkonepuogHas (Haubonee yacto BCTpevalowascs),
ANMHHONEPUOAHASA, NIECTHUYHASA, PaManbHO-KPYrosas, CnupaneBWaHas v Ap.
~ uc. 2).
§3 Mepuopuueckuii 3akoH L d
n I'IepuonuquKosl cnucTemMa XMMUYeCKnX 3J1eMeHTOB
O.U. MenpeneeBa B cBeTe 3n1eKTPOHHOM Teopun
ls
(? B kaxoit hopme nepuoauueckuit 3akoH Bbin cchopmynuposar [.U. Men- 2s
neneesbim? Kakosa ero cospemeHHas copmynuposka? B uém ux pas- 2p
nuuune? 2
" 3s
KakoBa B3aMMOCBA3b NEPUOAMYECKOTO 3aKOHa U NEPUOANYECKOH CUCTEMbI
XUMUUYECKHUX 31eMeHTOB? S p
Kakue cBeaeHWs 0 XMMUYECKOM 3/1EMEHTE MOXHO NONYYWUTb U3 NEPUOAM- ts
4YecKoH cuctembi? 21 |
Sc 3 d
[Tepuoanueckuit sakon u Ilepuognueckast cucremMa XUMHUYECKHX 3J€MEHTOB tp
JLW. Menpeneesa saBisioTces HayqHOM OCHOBOIH COBPEMEHHOIT XMMHHM, 1103BOJIHB- ) 5
meit 0600MUTh BCE HAKOIUICHHBIE 3HAHMS O XMMHYECKHUX 3J1€MEHTAX M BElie- f\‘[?? ‘d
crBax. Takme noHaTHs, Kak nepuoduuecKuil 3aKom, nepuooudecKas Cucmema ! 0] 50 5
U nepuoduneckast mabauya, TeCHO B3AMMOCBSI3aHbI, HO MEHJIY STHMM TOHSTHSI- |In | Sn 1 Sb P
MH CYIIECTBYET 3aMETHOE Pa3jinuue. 6s
Hepuoduueckasn cucmema — 510 ynopsyioueHHOE MHOKECTBO XMMHUECKHX 57 (58 [ 59 [ 60 [ 61 [ 62 | 63 | 64 | 65 [ 66 | 67 [ 68 [ 69 [ 70 L/
. La |Ce | Pr |Nd Pm Sm Eu Gd Tb| Dy Ho| Er Tm| Ib
JIEMEHTOB. JTO €CTECTBCHHAN KIACCH(PUKAIMS 3JIEMEHTOB, SBJSIONASACS KOH- s TR T T B T 80 i
KPETHBIM BBIDOKCHUEM Nepioduteckozo 3axkona. CymHoCTb NePUOANYECKON Lu‘Hf(Ta[W Re r b
. 81 82 83 85 .
CHCTEMbI 3aKII0YCHA BO B3aMMOCBSI3H €C CTPY KTYpPbI € 3JICKTPOHHBLIM CTPOCHHUECM Tl Pb| Bi| Po| At op
ATOMOB. L o7 .
Hepuoduueckue £ S ST — Fr |Ra| B
epuodureckue mabdbauypl — 510 pasauynble rpapuueckue Gopmbl BbIpa- 89790 [ 01 [ 92| 95| 94 95 96 [ 97 | 98| 99 [ 100] 101] 102 .
KEHMsL IEPUOJMYCCKOIT cucTeMbl. Bee Tabumibl, Kaxaas M3 KOTOPBIX OTpaKaer |Ac|Th Pa L Np Pu Am|Cm Bk Cf Es Fm Md| No J
I G i - ST R s 108 |ns 107 [ 108 | 109 | 110 111'112 oy
J PHOAMYHOCTH, MOKHO OOBEJAMHHUTH B HECKOJBLKO TPYIL, Pa3HbIX 110 Lr |Rf Db Sg Bh|Hs|Mt| | 5 ¢
(']l)\l([\])(‘ 1 JIOTNKe Illl.l\l('”l('”l”[ B HUX XMMHYCCKHX JICMCHTOB. Il|‘ 114 ll'v‘ 116 | 117 | 118 p
7
19 120 | i .
20 | 8s
Puc. 2. Popma npejacTapieHis NEPHOANIECKOI CHCTEMb B BUAC ITHPAMH/LLI
Tl L
[DOCCHHUCKMN x5 8
BEFMTaMA
y4eBHUK orooo



0. C. l'aGpiseann

YPOK — npe3eHTaumA

§ 7 Bex menHEbIl, OpOHBOBELIN, KeJIe3HBIN

C rmyboxoil IpeBHOCTH UelIOBeKY OLLIH M3BEeCTHEI CEME MEeTAJIOR: 30JI0TO, cepedbpo, Mels, OJIORO,
CBHUHEII, 3KeJe30 H PTYTh. ITH METAJLIEI MOXXHO HAZBATE «JOHCTOPHUECKHMMH », TAK KAK OHH
TTPAMEHSIINCEH UeJIOBEKOM eIé 10 n300peTeHusa THCLMeHHOCTH.

OHEBBJIHO, UTO H3 CeMH MeTaJlJIOB UeJIOBeK BHaUvaJe IIOZHaAaKOMHKMJICH C TeMH, KOTOPEIe B IIpDApPOJe
BCTPeUarwTCAd B CAMOPOSJHOM BHIE. 3To 3oJorTo, cepeﬁpo H MelE. OcTannHLIe UeThkIPpe MeTaJljia BOIILIH B
JHH3Hb UeJIOBeKa IIoCJie TOT'0, KaK OH HAYUHUJICH IIOJYyUYaTh UX M3 Py[ C IIOMOIIIBIO OTHA.

ronsumeene
Yacer HCTOPHH UeJiOBeUeCTBa CTaJIld OTCUHMTEIBATH EDeMSA 6HOTpee, Korga B ero AH2Hb BOIILJIM MeTAaJJEBL
H, UTO Ba:¥XHee BCel'0, HX CILIaBEI. Bek xaMeHHLIN CMeHHJICT BeKOM MeIHEIM, IIOTOM — GPOHSOBHM, a
3aTeM BeKOM HeJle3HBIM.:

KAMEHHbIN s MEOHbIN s BPOH30BbIN 3 >XXENE3HbIV

BEK BEK BEK BEK
IV—III TLI- koHerr IV — Ha- I TeiIcAUeTeTHE
caAYeseTUA yaJjio I Teicaueie- 0 H. 2.
JIo H. B. THS 0 H. B.

HUcTopua nueunuzanuii [Ipeegero Erunra, [Iperreii 'pertun, Barnirona u Ipyrux rocyIapcTe
HepaspLIBHO CBA3aHa C HCTOPHEeH MeTAJIOB M UX CILIABOB. YCTAHOBIEHO, UTO eTHITAHE 38 HeCKOILKO
TEICHUEIeTHH IO Halllell 5PEI V3Ke YMe I H2rOTaBIUBATEL U3e/INd U2 20JI0Ta, cepebpa, oioBa, Mmequ. B
eTHIIeTCKHX I'POOHUIIAX, COOPYKEHHEIX 3a 1500 et 10 H. 3., HalileHa PTYTE, 4 CAaMLIe IpeRHHe
mpeaIMeThl U2 3eaeza uMeloT Bozpact 3500 ser.

| [pOCCHUCKMM (¥4
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YPOK — TBOPYECKUN OTHET

OCCHMHUCKHMU »
YYEOHUK opova e

asa 12. Yenosek 8 Mupe Beluecrs

Xumus — HayKa O BE€IIECTBAX, KOTOPbIE MMOCTOSIHHO HAC OKpPYXKaloT. Mpb1 Haxo-
AUMCS B MUPDE BEIICCTB. OHu cocTaBasioT OCHOBY ITAIIH, OAEK/bI, IEKAPCTB, MO-
IOMUX CPEACTB, CTPOUTENbHBIX MATCPHUATIOB; BXOJAT B COCTAB PAa3HbIX BUJIOB TOII-
JINBA; TOMOTAaIOT BbIpAlIMBATL XOpOMmMe YPOXau 1 T. 1. O}lH'dK() €CTh BEIecTBa,
KOTOpbIC 3arpsA3HAOT OKpYXXalolyio cpeay, HC‘6H8]‘01’1PH}!THO BJIMAIOT Ha 3/10pO-
Bbe yesioBeKa. M1 TOMbKO XMMHS criocobHA CO3/1aBaTh CpEACTBA 3alMTBI U1 OUYU-
IMEHUS NIPUPO/JbI OT Pa3HbIX 3arpsA3HUTEJIEH.

PZICCI\10’I‘]’)HM 3HAYECHHE 3THUX BEIIECTB U MATE€pPHAJIOB C MO3UIHUH BIMAHUA HUX
Ha JXN3HEJICATEIbHOCTD YEJOBEKA, UCITOJIb30BAHUSA B 3KOHOMMUKE CTPaHBbI, a TAKXKE
OXpaHbl OKPYXaloIen Cpeabl.

Bewiectsa, BpeaHbie ANs 300pOBbS YENoBEKA
M OKpYXaiowen cpeabl

€? nNosropure caoiictea BaHeiiwmx HEOpPraHUYeCKMX U OPraHUYEecKWUx Be-
LLECTB U UX NPUMEHEHHE.

Hayuno-rexnudeckuii nporpecc, HepasymHas JAesTEIbHOCTb YeJ0BEKA Hapy-
HIHJIA B3aUMOOTHOLIEHUS Y€JIOBEYECKOTro 061116('1‘321 C ll[)Mp()L[()i‘I, PE3KO yXyAIIHIN
COCTOsIHUE ()l(p)’)i(klk)lueﬁ Cpe€abl, MOCTABUIN BOIIPOC O BbDKMBAHWH Y€JIOBEYECT-
Ba. Huskuit ypoBeHb XUMUUECKO# IPAMOTHOCTH JIOAEH CHUKAET SKOJOTHMUECKYIO
0€30MacHOCTh 4YeJIoBeKa. Bbl IMO3HAKOMWJIUCHL CO MHOTMMH H('(')pl‘ilHH‘{CCKHMH
BE€IECTBAMM. OKCHJIAMH, KUCJIOTAMM, OCHOBAaHUSAMM, COJIAMH. XO[)OLLIMC 3HAHUSA
O CBOMCTBAX 3THX BEIIECTB, O NOCJIEACTBUAX UX HEraTUBHOI'O BJIMSHUSA HA OKpYy-
KAy Cpeay 1 3J0poBbE 4E€JIOBEKA obecrieyar 6€30MacHOCTh Bamen JKHU3HEee-
ATEJbHOCTH. BaxkHo YMETDH NPABWIBHO MCIIOJIb30BATh 3TU BEIIECTBA, A03MpPOBATH
UX, YTHIM3HNPOBATDH ()'l‘})ll()()'l'llllllbl(‘ Bemecrsa 1 MaTepualibl, ()CPC)KII(') OTHOCHUTD
Ci K IpHUpoAE, XKU3HH, 3/10POBBIO.

Yrnesogopoasl — 3arpsasHUTENnU oKpyXaiowen cpeasl. Mayuas Xumuio, Bbl 110-
3HAKOMMJIMCDH TAKXKE U C HL‘K()'I'U[)L»IMH OpraHM4€CKUMH COCIMHEHUSAMH. [1(’(/)”1!).
)1])11[)()()}!1)11} 243, KameHH vl Y2016 ABAAIOTCA IPUPOJAHBIMHA MCTOYHHUKAMU yrJie-




YPOK — 3KCKYpC B 3N0OXY

§ 2 TE‘OpHH CTpOoeHUud opraHNYeCKHuX COG,[[HHQHHfI

ITomo6uO TOMY Kak B HeopraHMUecKOl XUMHWH OCHOBOTIIOJIATAIOIeHd TeopeTHUEeCcKoi 6a30i 9B
Ilepuoauuecknii 2axod u [lepuoguuecrasa cucrema xuMuueckux saemMenTor [[. M. Mengene
OpraHHYecKOl XHMHH BeAyllell HAYUHOH OCHOBOH CJIY3KHT TeOPHSA CTDOCHHA OPraHUUYeCKHX -
Bytaepora—Kexyine—Kymnepa. ] ;

—
Kaxk u nob6ag npyrag HayuHas TeOpusd, TeOPUA CTPOSHUT OPTaHUUECKUX COeHHEeHWH ABUAIAac O)
0b06mIenna GoraTeirero akTOIOTHUECKOT0 MaTepHaIa, KOTOPEIH HAKONIIA OpraHuuyecKas XUMHASI,
opopmuBIagca kak Hayka B Hauase XIX B. OTkpEIBaTHCE BCE HOBEIE U HOBEIE COeIMHeHHA yIJIepoa,
KOJIMUeCTBO KOTOPLIX JJaBWHoOOpasHo BozpacTtaJo (Tabu. 1).

O0BL9CcHHUTE 3TO MHOTOOOpasHe OPraEUYeCcKHX coeqnHeHNH yuéHEle Havaaa XIX B. He moru. Emé Gonsme
BOIIPOCOR BEIZEIBAJIO ABJIeHHUE U30MePUll.

YHUCJIO OPTAHUYECKUX COEMUHEHWH, UBBECTHBIX B PABHEBIE I'OJIBL Ta6auuya 1
Tox Uncao H3BeCTHRIX OPTaHHYecKHX coeTHHeHHI
1880 12 000
1910 150 000
1940 500 000

OCCHUUCKMH (¥4
@ | yuebHuUK '}?
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Yru1y0JieHHas1 MOATOTOBKA IPYNNbl Y4AIMXCS:
- CaMOCTOSITENIbHAS padoTa 10 MOBTOPEHUIO TEOPUU

U peureHuto 3aaanun EI79;
pa300p BCEro0 HEMOHSATOIO M HEPEIICHHOTO.

Ornasnenue > Tectbl 1-19

CEOPMAN NHTEPAKTHEM LI TECTOR
I XM W

Tembl 1 TecTbl 1-19

1. 6az0B®IiA ypoOBEHB
CTpoeHuWe aToma.
Mepvoanyecknii 3aKoH 1
Mepuoanyeckas cuctema
XUMWUYECKUX 31EMEHTOB
A.1. MeHaeneeea B cBeTe
CTPOEHMA aToMa

5. 6az0BkIiA YpoBEHE
MTOroBkIil KOHTPOE NO
Teme «CTpoeHue BellecTea»

6. NOBbILWEHHBII YPOBEHD
WToroeelii KOHTPOAL MO
Teme «CTpoeHue BellecTBax»

2. NOBbIWEHHLIA YPOBEHb
CTpoeHue aToma.
MeproanHecknidi 2akoH 1
Mepuoauyeckas cuctema
XMMHYECKUX 3NEMEHTOR
A.1. MeHaeneecea B ceeTe
CTPOEHWA aToMa

3.

Buabl XMMW4eCKoiA CBA3MW.
TUNBI KPUCTANIMHECKUX
peweTok. MexaHnaMbl

CEOPHAN NHTEPAKTHEM LK TECTOR
MO XMMHN

| HJIM:G

7.
Knaccugpukauma
XUMUYECKUX peakLnii

8. 6az0BbINA YpoOBEHD
OKNCANTENBHO-BOCCTAHO-
BUTE/bHbIE peaKLnK

9. NOBbIWEHHbIH YPOBEHb
OKMCANTENEHO-BOCCTAHO-
BUTeNbHbIC peakumn

| A.M. ByTtnepoega.
rancii. izomepeil,

10.

CKOpOCTE XMMUHYECKOW
peakumun. Xmmuyeckoe
pasHoeecue. MpuHUKN fle
LWaTtense

11.

WToroBkIid KOHTpOAE NO
Teme «XMMUYecKue
peakumnm»

12.

AuncnepcHble cucTemel.
Pacteopsbl. Mpoueccel,
npoucxoasiumne

B pacTeopax

13.

Teopuna 3neKTponuTU4ec-
KOW auccoumaumnn. Peak-
LMW MOHHOTo 06MeHa

14. 6a30BbIiA YpOBEHb
Peakuua cpeabl. TMApoAns
coneid. Tmapoans opranm-
YECKWX BelecTe

Tectbl 20-38 >>

15. noBEbILEHHbI YPOBEHE
Peakuns cpeabl. Tnaponuns
coneid. Tmaponns opraxHn-
YEeCKUX BELLLeCTB

16.

WToroeblii KOHTPOAEL NO
Teme «MpoLeccel, Npoucxo-
AfLLMe B pacTBOpaxs.

17. 6az0BbIld YPOBEHDb
Metannei: cTpoeHue,
3N1EKTPOXUMMUYECKWIA PAA
HanpsaXeHUH, XMMuyeckas
aKTUBHOCTb

18. noBkILWEHHBIA YPOBEHB
MeTtannel: cTpoeHue,
3NEKTPOXUMUHECKUIA PAA
HanpAXKeHW, XMMMUHecKas
aKTMBHOCTb

19.

OKeWAB! M TMAPOKCUABI,
obpazoBaHHkIe MeTannaMu
rAaBHBIX U MOBOHHBIX
noarpynn

WHCTpyKUWK K BbIMOAHEHWIO Knroum k Tectam 1-19

- WMHTEPAKTUBHBIX TECTOB

PAKTHUEHBIX T2CTOB

AHTEPEKTUEHEIX TECTOE

[

Xumn, 10 knacc



YuiyOsieHHasi MOATOTOBKA IPYNIIbI YYAIUXCH:
- CaMOCTOSITEIbHAs padoTa 10 MOBTOPEHUIO TEOPUHU
U peUICHUIO 3aanun EID;

<< 8. OKNCAINTENbHO-BOCCTAHOBUTE. .. 10. CKOpOCTb XMMUYECKOW peakLuu... >>

TecT 9. OKUCIUTENBHO-BOCCTAHOBUTE/IbHbIE PeaKkLUn
(noBbIWEeHHDbIN ypOBEHD)

3anycTtuTb Tect

1 sapuant

T-It::r';l:::;rl FARTHEHLE TECTOS ;!;::r::::ﬂr:m!m: HLIX TECTOR
KommeHTapuii ans Kputepum oueHku V
yuntens F10 F11
— |

JPHWEK MHTEPaKTUEBHLIX TECTOB ':5D|3Hr' K MHTEDSKTUEHBIX T2CTOB

Xumun, 10 knacc no xumuK. 11 Knacc
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XMINA

|11 Bcepoccuinckum
OTKPbITbIA KOHKYPC
«Macrepckas yuutens
XUMUU»

Kopnopauma «Poccuiickuit yaedHuE», ACCONMAaNMa YIMTENE I MPenogaBaTeneii XMMMUH, ACCOUIMAIINMA
negaroros MocKoBCKoiT odnacTy «VuuTensa OMOTOTHI, XMMHMH M 3KOTOTHH» M HAVYHO-TE0pPEeTHUECKMIT
METOLMYECKHI KVPHAT «XMMHA B IKOTe» 00BABNAKT 0 3anycke [II BecepoccHiicKOTO OTEPBITOTO
KoHKypca «<MacTrepckas yumTensa xMMuK». B KOHKypCe MOIVT NIpMHATE YYaCTHE IeJarory

001e00pa30BATETEHEIX OPTaHM3ANIT BCEX THIIOE M BMIOE.
[Mpuem 3aa80K ocymecTsnAeTca ¢ 15 despana 2018 roga mo 17 mrwous 2018 roaa.
KoHEYpC TpoBOIMTCA IO MATH HOMMHAIIMAM:

* NMETOOMYECKAA pa3padoTKa COBPEMEHHOTO YPOKA;

* METOIMYECKAA pa3paboTKa BHEVPOUHOTO 3aHATHA;

* aBTOpCKad IporpaMMa (37eKTHBHOIO Kypca, IpoeKTHO-HCUIeOoBaTeIRCKOM JeATeIbHOCTH,
BHEVPOYHOI JedTeTbHOCTH M Op.);

* VueOHEIT BHAEODMILM;

* ypokK c npuMeHeHHeM 3OV (anexTporHoil hopMel yuedHHEa) Kopropanunn «Poccuiickmil vuedHMEs;

* CTaThf, PACKPEIEANLIAN ONEIT Pa0OTEL 10 BBEOIeHMID i peammsaunn $IOC.

| OCCUMCKMI N rosuchebnik.ru —
YHEOHUK opova e NOJIOXEHMNE O KOHKypCe



«He cHab)kante peten rotoBbiMM GopmMysamMm,
dopmynbl — nyctota, oboratute wux obpasamum wu
KapTUMHKAMM, HA KOTOPbIX BUAHbI CBA3YOWME HUTKU. He
OTArowlanTe AeTenm MepTBbIM rpy3om PpaKkToB, obyuute
Ux npuemam u crnocobam, KOTOpble MNOMOTYT UM
nocturatb. He cyaute o cnocobHOCTAX MO NEerkocTu
yCcBOeHMsA. YcnewHee W pAanblie nNoMaeTr TOT, KTO
MY4YnTEeNbHO npeoaoseBaeTr ceba wn npensaTcTBUA.
JTto60Bb K NO3HAHMIO — BOT FNAaBHOE MEPUNOY.

AHTyaH ae CeHT-JK3tonepwu

acce «Untapgenv»
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Cnacunbo 3a BHMMaHue!

Gavrilova.SV@rosuchebnik.ru
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