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NMPOBJIEMA:

Cmamyc xumMuu Kak
HernpogusibHOU OUCUUNJIUHbI 8
2yMaHuUmapHbIx, PpU3UKO-
MamemMamu4ecKux U rnpo4yux
Ks1accax u wkKosiax umeem
csiedcmeueM HU3KYHo
Momueauuro eé ulyvyeHus ons
6osiblWUHCMBa yYyauwuxcs




3apgayum M3yueHunA npeamMeToB
€CTeCTBeHHO-HAaYy4YHOro uuKna

»hopMmnpoBaHme Hay4yHOU KapTUHbI MUPa;
»pa3BUTNE YMEHNUA OPUEHTUPOBATLCA B MNOTOKE
MHOpMaLUN;

» PopMUpoBaHME LLEHHOCTHOIO OTHOLLEHUS K
HayKe N Hay4YHbIM 3HaHUAM,;

»pa3BuUTme yMeHnda NCnonb3oBaHNsA 3HaHUA B
NpakTU4ecKkon OeAaTenbHOCT!,;
»hopMnpoBaHmMe TBOPYECKOro MbILLNEHUS;

» BOCMUTaHWE 3KOJTOMMYEeCKOon KynbTyphil.
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Bce zagaym QOJIXKHbBI
ObITH peann3oBaHbl BHe
3aBUCHUMOCTH OT NMpohussi
Krnacca, HoO ux
KOHKpeTHoe HanoJIHeHue
obycrnoBneHo
cneunghmkon obyvyeHns




OT60p copepxaHuuna yuebHoro
Marepuana

MoXHO BbioennTb crieayrouime coctaBnsroLlme:

v’ @CTECTBEHHO-Hay4Hasa, npeanonararolas n3ydeHme 3aKkoHOB,
rmnoTes, Teopumn, TepMUHOB, MOHATUM;

v pyKknagHas, Bknoyawwasa ndydeHme dakTtoB 1 HayYHbIX
NPUNOXEHUU;

v'r'yMaHuTapHasa, npegnonaratoLlas ICnosfib3oBaHue
NCTOPUYECKOro, dnnocogckoro, MMpoBO33pPEHYECKOro U
aKCNosiornyeckoro marepuana.

B knaccax pa3Hbix npodgusieli nepeyucsieHHbIe 8bilie
cocmaerisiroujue uMmerom pasHyro 3Ha4YumMocmab
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B coBpeMeHHOM XMNYECKOM
obpa3oBaHMM OCTPO 0OO3Ha4YUNAaCh
npobrnema doopmanmaaLmm 3HaHUN.

Bo3Hukaem npomueopeyue. HN3KNU
YPOBEHb BHYTPEHHEN MOTUBALIUK NP
BbICOKOM BapnaTUBHOCTU METOONYECKUX
cpeacTtB U opM oby4HeHUA
COBEpPLUEHCTBOBAHNUN MHAOPMALMOHHO-
KOMMYHUKATUBHbLIX CpeACcTB 00y4eHUs




MpMuMHbI NPpOoTUBOpPEUNA

»HeontmanbHOE UcnonbL30BaHME METOAUYECKNX CPEOCTB U
npuemMoB 0Bby4YeHUs1 OTHOCUTESNBHO LIENEN COBPEMEHHOIO
obpa3oBaHus

»DopmaribHbIM NOAX0A K OnpeaeneHnto coaepxaHusa
obpasoBaHusa n dopmManbHO-ITOrMYEeCcKOe N3NOXEHNE
y4ebHOro martepuana

»HecoBepLIeHCTBO OUEHNBAHNSA N HEBOCTPEOOBAHHOCTb
pPe3ynbTaToB LLUKONBLHOMo 0bpasoBaHms B o0LLECTBE
»Hepa3peleHHocTb npobnem nHTerpaumnm eCteCTBEHHO-
Hay4HbIX U T'YMaHUTaPHbIX 3HAHUK NpY 0By4YEeHUN B LLIKONE
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UaMmeHeHMA B LUKOJIbHOM
XMMmuyeckom obpasosaHmm

»YMEHbLUNNOCH KONIMYECTBO YY4EDOHbIX
yacoB no bYI1 Ha nsyyeHue npegMeToB
»HoBble TpeboBaHUA K peadynbraTtam
OCBO€EHUS1 0b6pa3oBaTefibHOW Nporpammbil
»CopgepxaHue WKONMbHOro XMMN4YeCcKoro
o0Opa3oBaHUSA NMPaAKTUYECKU HE
N3MEHNNOCb

HHHHHHHHHH _lp/ .' BeHTaHa
W3AATENBCKAR TPYMMA DpO (D ad 10




BONbLIWMHCTBO NIOAEU He YMeloT
rpaMmoTHo obpauwarbca Cc BewecrsamMmm B
6bITY M Ha npou3BoacTee!

BoT Bam cxema
npuema bucentona.
He 3abbiBanTe
3anmMBaTb TabneToukmn
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Llenoe munpa npunssaH
NOCTUYb UENTOCTHbIN
YyenoBeK U caenaTb 3TO
MOXXET LeNOCTHbIM
CNocoOOM MbILLEHUS, B

A KOTOPOM Hay4HbIN KO
" BCceMy nogxon conpsXXeH
C XyOOXeCTBEHHO-

00pa3sHbIM,

CUHKPETUYHbLIM U

CUHTE3NPYIOLLUM

t .q lavee .. «<KnHuea
A ' youeseHuu unu
ecmecmeo3HaHue

B 2J1a3aMu 2ymaHumapusi»
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N3ydyeHne xumnm B LLIKOJE — 3TO He
camolenb pagu camou XMMuu, Ho
BaXXHas coCTaBndaloLaa 4acTtu
KYNbTYpbl.

ITtoboe 3HaHue, BxoasiLee B CTPYKTYPY
MMWPOBO33PEHMNS, BHaYane
OCMbICITMBAETCS, OMENOBEYMBAETCH, T.€.
CTaHOBUTCS T'YMaHUTAPHbIM.
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CopepxaHume Kypca XmMmum
KakK HenpohuunbHOro
npeamerta
v HeapuaHMHoe s10p0: XMMNU4eckass CUMBOIKKA,

OCHOBHbIE XMMWUYECKNE MOHATUS, 3aKOHbI, TEOPUN,
hakTbl, METOABI XUMUYECKON HAYKK

v' BapuamueHasi o6oJs1i04kKka: npodunbHbIe
npeaMeTHble KOMMOHEHTbI, KOTOPblE B3aMMOCBSI3aHbl
MeXxay cobon XMMmU4eckum KOMMOHEHTOM
MHBAPUaHTHOrO siapa coaepXaHus.
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Knaccbl dousmko-maremarmueckoro
npodunna

Y yyawmxcs pusnko-mareMaTnyecKkmx KnaccoBs Heobxoanmo popmmpoBaTb
npeacTaBieHNe O XMMUM Kak O TOYHOW Hayke, O eMHCTBE 0OBLEKTOB, N3yYaeMbIX
XMmnen n PU3nKoun, 0 eaUHCTBE N B3aMMOCBSI3N XUMUYECKUX N PU3NYECKUX
3aKOHOB U TEOPUN, B3aUMOCBA3N METOOOB UCCIed0BaHNS, NPUMEHAEMbIX B XUMUN
n onsuke.

MaTtemaTn3aumsa LWWKOSNIbHOro Kypca XMMnUu BKIO4YaerT:.

> 1Crofnb30BaHMe MaTeMaTUYECKNX NOAXOA0B NpU 0OBbACHEHUN XUMNYECKOIO
mMarepuana;

»BblABreHne PyHKUNOHANbHbIX OTHOLLEHU MeXay BefIMYnHaMu;

»MOUCK MaTtemaTmndeckon oopmMbl BbipaXXeHNs XMMNUYECKNX KOHLUEMNLUMN;
rpadpuyeckas nHtepnpetauma yHKLMOHANbHbIX OTHOLUEHWUMN;

»opmMynunpoBKa 1 pelleHne mateMaTnyecknx 3agad Kak cneacreme peLleHus
XUMUYECKUX npobnem;

> pelleHne KonmyecTBeHHbIX 3adad, TpedyroLwmnx nogxoga K npobrneme ¢ odwmx
NO3nLUMIA.

OBBLEAMNHEHHAR
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Knaccbl rymaHuTapHoro
npoduns

Oby4eHne OomKHO ObITb HanpaBneHo Ha PacKpPbITUE PO XUMUKN KaK YacTu
obLwen KyneTypbl YENoOBEYECTBa, Ha obecnevyeHne HeobxoaMMbIM 3anacom
XUMUYECKUX 3HAHMI, NO3BOMSOLMX OPUEHTUPOBATLCS B ODLLIECTBEHHO
3Ha4YUMBbIX Npobnemax. XMumMnsi Kak YacTb MMPOBOM KYNbTYpbl U 0gHa U3
doyHAaMEHTanbHbIX HayK COAEPKNT B cebe OrpOMHbLIN N'YMaHUTaPHbIN
noTeHUmMan, KOTopbln CNOCOOCTBYET BCECTOPOHHEMY rAPMOHNYECKOMY
PasBUTUIO NIUYHOCTU YYEHUKA.

MexnpegmeTHas MHTerpauus.

o XuMmmsa n nuteparypa

o XUMNA N MNpPOBaa XyO40XKeCTBEHHAA KynbTypa
o XrMmnsa n mysblka

OBBLEAMNHEHHAR
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XuMmnyecKmnm aKCnepmmMmeHT

OnbITbl BONMXXHbI:

— BbITb 9P EKTHBIMN N CNOCOBCTBYOWMMN OOPMMNPOBAHUIO NHTEPECA K
n3yvaemMmomy martepuany;

— UNSIOCTPMPOBATL U3yYaeMbl TEOPETUHECKUN MaTepuan, crnocobcTBoBaTb
dopMUpPOBaHNIO XUMUYECKMUX NMOHATUN (HANpPUMEpP, 3aBUCMMOCTb CKOPOCTU
peakuum OT pasnuyHbIX akToOpoB);

— MOAEeNUpPoBaTb NPOLECCHI, Npoucxoasuwme B npupoae (Hanpumep,
BblOeNeHne Kucropoga rnpun doTocuHTE3E N ero obHapyXeHue), nnm
NMMUTUPOBATb BO3MOXXHbIE MOCEACTBMNA IKONOrndeckmux 6eacrtesnm
(Hanpumep, cxuraHne cepbl Npu NpoBeaeHun onbitTa « KNCNOTHLIN O0XOb»);
— NOKa3blBaTb NPAKTUYECKYH 3HAaYMMOCTb OTAENbHbIX BELLECTB, UX
XumMunyeckme n dnsnveckne CBOMCTBa (Hanpumep, ucrblTaHme cpeabl
pacTBOPOB COKa NIMMOHA, 16nokKa, CrntoHbI);

— NO3BOMATb BOCNPOU3BOAUTb XUMUYECKUN IKCMEPUMEHT Ha OCHOBE
NCTOPUYECKOro Mmatepmana.

OBBLEAMNHEHHAR
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DononHutenbHaa MHpopMaLmna

Yem zanueaTb TabneTtkn
Henesa sanveaTs TabneTkK COKOM MM CAAgKKMK FaskpoBaHHEBIMM HAMMTEAMM,
YToBEl He BRISBATE B HeNyAKe HeXenaTensHyo peakumio. OcobeHHo
HexenaTeneHD B3avMofeRcTEWe rpefAndpyTa v rpeRngpyTOBOro CoKa C
NeKapcTEaMM, TaK KaK BellecTBa, COodepwallkMecd B rpedndpyTe He faKT MedeH:
paclennaTe NeKapcTEeHHEIE CpedcTEa HA Menkke YacTHMUKK, MHOXeCTED CpeacTE
He COYeTarTCA ¢ MpefndpyTOBbIM COKOM - aHTHMOMOTHMEM, aHTHOeNpeCcCaHTh,
CcepfedHele NeKapcTBa, NPOTMEOOMNY XONeBRle M MHOMMe Apyrke, JTydwe Booble He
YOoTRefnaTe rpeldnGpyT BO BpeMa NpHeMel TabneTops
HeM 3aMMBaTh TaBneTkH HexXenaTensHo, Tak 3To Cn3 lMpouecc lpocrobie yrnesogpl | CnoxHbie benku Hupbi
HanHTEaMK M Jaxe MHHepanbHOH BOO 0K, Tak Kak M3 H Ampmbl yrnemubl
rasa MoryT MeHATECA KMCNOTHOCTE NekapcTBa M ero W m H
MonoKo HERTpanKsyeT ASACTEME KoferHOCodepmKa €BaHne er [Ja [a er
3aMMBaTE MM aHTMEMOTHMEKM, UMTPAaMOH, ackadeH, Kd [lepeBapuBaHue Het Het [a Her
MOMNOKO BO BPEMA MNeYeHMA 0T aHeMuWM, MonoKa Mnps
NpenapaTos »Kenesa. OepmeTaiys Her fa fa fa
COKK yMeHbLIAKT JeFCTEME aHTHEMOTHEOE, HOLWMG SMynbrauna Her Her Her [la
CEOMCTBA MNPOTMBOrPHOKGBEIX NPenapaTos. A BOT I ae yceamsaetca Por, enyaok Port, senyaok, | KuwueyHuk KuweyHuk
MpenapaTos >Kenesa B COYeTaHMi ¢ COKaMk ToNMBKO KIALIOYHUK
CnegyeT npuvHuMaTbh nocne  efpl Ycsoenue B KpoBb B KpoBb B KpoBb B Knetku
cnepytolme tabnertkm: AKTUBHOCTb C/IFOHHBIX Het Ja la Het
s [ocne efbl NPKMHKMMAKT Apenaparsl, HHEIES
KOTOpblE MOMYT pa3fpakaTe clMIvcTyio AKTUBHOCTb ey 04HbIX Het [a [la Ja
0BONOYKY HenyaKka: MeTpoHMAAa30n, wenes
HMHOOMETALMH, MOpMOHBI-CTepoMaEL
MNpoTHBOBOCMANKMTENEHEIE NerKapcTEa - AxTBHOCTD Her fa Aa Ha
By TagkoH, MHOOMETALKH, TpHXanon, NoAHENYAOYHbIX HENE3
pesepnkH, HUTROKCONKH, NpenapaTol 1710,'16 AKTMBHOCTb HeNYHoro HeT Her ﬂ‘a Aa
crnefyeT 2aMMEaTE MOMNOKOM, KMCENemM MM PUCOEEI
Bee TabneTkw oT MONOEHOH D0nm, TabneTky oT Npo nysbIpa
ackodeH. 3anMBaTe 3T TabneTkM chedyeT MuHepar SHeprooTaaya [pamag [pamag [ nukoxeorexes | JiunoHeorenes
Lﬂﬁ:j{g:é—ﬂ'e NekapcTea, cepiedHble NpenapaTbl-rn CKOpOCTb YCBOEHNSA HemeanexHo MocTenexHo MezneHHo OyeHb
AHTHMOaKTepHAanbHble TabneTkH BHUcenTon, CyNbdans MEANIEHHO
38NMEATE WENOYHBIM MUThEM, 3arparbl SHEPrUM Ha MouTu Hynesbie Huskue Cpeghne Ouenb
s MONOKOM 3aNMBAKDT FOPMOHANEHEIE TaBNETEM - Npe yCBOEHHE BbICOKHE
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BBOOHbIN KYPC. 7 KINNACC

OCHOBHBbIE LIEJIK KYPCA:

‘[logrotoBUTL Yy4YawMXCA K U3YYEeHUHO HOBOIO
y4yebOHOro npegmera.

 MoTnuBnpoBaTb CEMMUKITACCHUKOB K W3YYEHUIO
HOBOrO NpeamMera.

» CoBeplUEeHCTBOBATb €CTEeCTBEHHO-Hay4Hble
MHTErpuUpoOBaHHble 3HaHUA, YMEHUSI U HaBbIKMU,
HeobOxoouMble AONA M3yYeHUA Kypca XMMuUn B
OCHOBHOM LUKOne.

* lymaHnTapusnpoBaTb coaepXaHne OCHOBHOM
IWKONbI Ha 3Tane nponeneBTUKU uYepe3 sipkue,
3aHUMaTeNlbHble, 3MOLMOHANbHO HaCbIWEHHbIe
anun3oabl CTaHOBMEHMA U pPa3BUTUA XMMMM Kak
HayKu.

* PazBuUTb pacyeTHble YMEHUss Ha OCHOBe
MaTeMaTU4YeCKOU onepauumn «HaxoXaeHue 4acTtu
OT Liesioroy.

OBbEAVHEHHAR ’IF/’/ " BEHTaHa
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OBBLEAMNHEHHAR
M3AATENBCKAA TPYMNNA

Xnmuma. 7 knacce

B 1844 r. Bymiepor nocTynu. B KazaHCcKHUil YHUBEPCUTET, I'lle B
IepBBIe OBl YUEDHI YRIeKaIcsad OOTAaHUKON M 300.10THEN.
HecMmoTpsa Ha TO UTO OH OKOHUNWI (DUBUKO-MaTeMaTUUeCKNI
aryasTeT, ero IUILTIOMHAas paboTa HaseIBa1achk « JlHEeBHEIE
0abouKHU BOITO-ypaIbCKON payHBI» (puc. 112).

Puc. 112. baboukun us konnekunn A. M. bytneposa

IMoskaayii, ydeHble-ecTeCTBOUCIIBITATE I MOI'yT Ha3sBaTh A. M.
ByTiepora BelgaroiuMca 6uo.1oroM. V1 Ha TO eCTh BECKUE
OCHOBAaHUNS, TAK KaK VUEHEBIN yepes3 BCIO }KU3Hb IIPOHEC CBOE
yRIeueHUe Ono.1orueii. OH BHEC CBOU CYII[eCTBRBEeHHBIN BK.JIA B
pasBuUTHEe OOTAHUKHU, SHTOMOJIOTUHU (HAYKH O HACEKOMEIX),
Pa3JIMuYHBIX OTpacjell ceIbcKoro xo3diicTea. Ero MosKHO CUNTAThE
OCHOBOIIOTOKHUKOM YaliHOTO IPOU3BOACcTRBA B I'py3un, OTHUM

Bopopa M eepma
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CMOWTE CUABHOM CTPYen XOAOAHOM BOAbI, @ 3aTeM 06p

MOBPEXAEHHYIO MOBEPXHOCTb 2%-M PACTBOPOM YKCY(
AOTbI.

OnpeAeAsisl BeLLEeCTBO MO 3anaxy, He HaOKAOHSIWTECH K
HanpasAsiiTe K cebe ras pykomn, He AeAast TAYGOKOTO B

MNpoBUpPKY 3aKpenAsinTe B NPOBUPKOAEPXXATEAE Y OTB

3axuramte CnUpTOBKY CrMYKon. facute CnUpTOBKY,
NAGMS$1 KOANQYKOM.

Harpesawte CHa4aAQ BCIO MPOBUPKY AU CTEKASIHHYIO
3aTeM, He BbIHUMASs €€ U3 NAAMEHW, TY HYACTb, A€ HAX(
LeCTBO.

Harpesawre BELeCTsa B BEPXHEN YACTN NAOMEHN, TQ
camast ropsa4ast.

MCnoAb3ymnTe AAS YASPIKUMBAHUSI HOrPEBAEMbIX NPEAM
$HOpPOBON HALIKM, METAAAUHECKOM, CTEKASIHHOM U da
NAQCTUHOK) TUr€AbHbIE LLMLLbI.

MCnoAb3ynTE LWINATEAD AAS TBEPADBIX BELLLECTB.

MNepemMelurBaHne PacTBOPOB B NPOBUPKE NPOBOANTE
SHEPrMYHBIM BCTRSIXMBAHUEM UAU NOCTYKUBAHUEM.

AN NepeMeLLnBaHUS BELLECTB B XMMUYECKOM CTAKAH
3YNTE CTEKASIHHYIO MAAOYKY, COBEPLLAS 10 KPYroBble
4106l HE PA3BbuUTe AHO COCYAQ.

OBBLEAMNHEHHAR
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4. CoenuHuTe TUHWEH Ha3BaHWE XMMHUYECKOI0 3JIEMEHTAa C COOTBET-
CTBYIOIIIMM XMUMHUYECKUM CHMBOJIOM.

5.

AAIOMUHUIA IE
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Boaopoa

Yraepoa

Paccmorpure pucynok 5. IToctpoiite croabuaryio amarpamMmy,
m OTPaYKAIOIIYIO COJlepIKaHNe HEKOTOPHIX 3JIEMEHTOB B OPraHU3Me

4JejioBeKa 1o macce. Haz cooTBeTCTBYIOIMMYU CTONOMKAMY HAIH-
LIIUTEe CHMBOJIBI M PYCCKHEe HA3BAHUSA XUMUYECKUX 3JIEMEHTOB,
coZlep:KallluXxcs B OpraHu3Me 4esI0BeKa.

H
10% )y,
62% 0,03%
oW & Mg
0,16%
P % «s
21% 0,1%
c ™ 7 4 Cl
2,08% 3%
Ca W &N
0,08% 0,23%
Na W &K

Puc. 5. Coneprxanue

HEKOTOPBIX XUMHYe-

CKHX DJIEMEHTOB
B Oprasusme 4eJjiose-

Ka (B % 1mo macce)

" Xumua. 7 Kknacce

MonaBwme HA KOXY KANAXM PACTBOPA LWEeAOYU HEMEAAEHHO
Sorgure
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OBBLEAMNHEHHAR
W3OATENLCKAA TPYMNA

Xumua. 8-9 knacc

T

Kak BaM y3Ke H3BeCTHO, Macca aToMa CKJIa/IbiBaeTes U3 MacChl IPOTOHOB M Heli TpOHOB. BHas
MO PAAKOBLIT HOMep aJleMeHTa (Z), T. €. UHCJIO NPOTOHOB, B MaccoBoe YHe1o (A), paBHOe CYMMe unces
NPOTOHOB H HEH TPOHOB, MOXKHO HailTH uncsio HeiiTpoHoB (N) 1o o pmyJie:

N=A-Z.

Haupnmep, paccuHTaeMuUHCIIO Heﬁ’IWHOB B aToMe KeJjiesa:

56 - 20 = 30.
MaccoBoe qnesno unesno
HMeo POTOHOR HelTPOHOR

RN

F
-
-
-
-
=
-
-
r
-
-
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Pue. 31. CocTaB aTOMHBIX S/Ie p XHMHUECKHX 3JIeMeHTOB ( KpacHBIe IIaPHKH — HPOTOHBL, TOJIYObIe —
HeiiTporsl) Tadunnet 1. . Menyesneera N 1—20

CocTaB aTOMHBIX 5JIe p XHMHUeCKHX ssieMeHTOB N> 1—20 B [Te puognueckoit cuctene I1. M. Menyesneera
npejcTaBieH Ha pucyHKe 31.

Mo3KHO JIH pas3TJIs/IeTh aTOM, HOTPOTaTh H JIaKe Ile peIBHHYTh ero? Kazanock 6bl, HET, — HACTOJIBKO OH
mast. Ho coBpeMeHHBIe I1PHGO PBI TI03BOJISTIOTCIEaTh 3T0 .

HIpeitnapckne yuénsle I'. Bunaur n I'. Popep cosfasin MUKPOCKOII, KOO Phlif HOZBOJINII VBUJIE Th
peasibHBIe aTOMBI H MOJIEKVJIBL. Ba 5T0 OTKpBEITHe OHK B 1986 1. nonyunsin HoGesie BCKYIO Tpe MIIO.
Takoit MUKPOCKON NOJIVUHII HA3BAHNE CKAHUpyrouyezo (puc. 32), Tak KaK B HEM B pOJIM CKaHe pa
BHICTYIIA€ TOUEHB TOHKAS HIVIA-IIVII, KOTOPVIO BeJIVTY caMoii II0Be pXHOCTH HCCJIe/Iye MOTO BelllecTBa .
HepoprOCTH 5011 NOBE PXHOCTH, CO3/IaBaeMble 4 TOMaMHU ( BHIIVKJIOCTH U BIIaIHHB), KaK OBl
NPONUIYIB BAIOTCA SJIe KTPHUECKHM TOKOM, BOSHHKAIOIIHM MeX (LY HIVION i 4acTHILA M , KO'TO phle
0BpasyIoT Heee Ve My 10 O Be pXHOC TS ( puc. 33). B peaysibTaTe ¢ IOMOUIBLIO MOIHOTO KOMITBIOTE pa
noJIyue HHoe H306pakeH1e MoBe pPXHOCTH ,, TOCTPOeHHOe N3 OTAEJbHBX aTOMOB, BOSHHKae T Ha
MoHHTOpe. Ha pucynke 34 npuejieHo n3o6paske HHe HA/IITUCH « peace » , BHIJIOMKe HHOe aToMa M
KCeHOHA.




Xumua. 8-9 knacc

TEMbI JJIA JUCKYCCHHN

1. Ha concranmne HobGemneBcroii npeMuu B 1903 1. OBLIH
BBEIIBUHYTEI KaHIUAaTypel A. Myaccana u II. 1. MeHe1eepa.
IITeeacrkaa akageMHsd HaVK IIpUcyIuIa IpeMuo A. Myaccany.
KaxomMy U3 KaHANIATOB BEI OBL OTIAIN OIpeAliouTeHue?

2. Ha rinaccuduranuro okcuga azora (1V) cyiiecTBYIOT IBe TOUKHA
3PEHHUd: ero OTHOCAT JIM00O K Heco /1eoOpas3yoIiuM, JU00 K
KHMCJIOTHBIM OKcHIaM. KaKyro TOUKY 3peHus o lepsKUBaeTe BEL U
noueMmy?

3. YIuiepog oOpasyeT IBa [IPOCTEIX BelllecTBa: aIMas | I'padurT.
OagHaro B XIX B. BEIJEJIAIH €ll€ OTHY MOIUPUKAIITUIO —
aMop(MHEIA yIViepoJ HeCKOJIBLKHX COPTOB (caska, KOKC, IpeBecHEI
yroib). IloueMy B cOBpeMeHHON XUMHHU 3TOH MoIu(pUK Al HeT?

OBBLEAWMHEHHAS #7- “ BeHTaHa
M3 AATENBCKARA TPYMMA DP O (D d rpad




9.

=&

IIpuaymaiiTe PUCYHOK B CTHJIE€ KOMMKCOB, OTPaKaIOMIUA IPO-
mecc 00pa3oBaHUs HOHHON XMMUYECKON CBABH.

CocraBbre cxeMy 00pa3oBaHUA ABYX XMMUYECKUX COeIMHEHMM
C MOHHOIA CBA3BIO MO ycioBHO# 3anmucu: A® + 2B — A2'Bj.

= A =

=

39

Hanumure HeGosbII0E THTEPATYPHOE POM3BEeHHUE (3cce, Ho-
BEJLTy WIH CTHXOTBOpeHHe) 00 OZHOM M3 BeIlecTB C MOHHOMH
CBA3bI0, KOTOPOE YeJIOBEK IPHMeHseT B OBITY HJIH Ha IIPOH3BOJ-
crBe. [[1s BBINONHEHHA 3aJaHUA MCIOJIb3YATE BO3MOMKHOCTH
UnTeprera.

Xumusa. 8-9
Knacc.
Pabouasa Tterpagsb
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OBbEANHEHHARA
W3AATENBCKAA TPYMNA

Xumua. 10-11 knacc

'ﬁ D}

Teomempuueckas uzomepus xapakTepHa, Ipekge
BCero, IJsA coeJMHeHHH ¢ ITBOHHOI YIIepos-
VIJIepoIHOI CBA3BIO, TAK KAaK II0 MeCTy TaKoll
CBA3HU MOJIEKYJIa IMeeT IJI0CKOCTHOE CTPOeHHe
(puc. 6).

Puc. 6. Mogens MoleRy.Ib
ITHIEHA

Hanpuwmep, gaa 6yrena-2, ecau 00U HAKOBbLE

TPYIIE ATOMOB ¥ ATOMOB YIIepoa TpH ABOHHON ¢BA3W HAXOTATCA 10 OTHY
CTOpPOHY OT miIockocTu C=C-cBA3H, TO MOJIeKYyJIa ABIAETCA U CI30MEPOM,
€CJIM 10 Pa3HbIe CTOPOHEBI — MPAHCHU30MEPOM.

H _H H\ . _ . CH;
C=C C=C
HSC/ “CH 3 Hac/ SH
yuc-6yren-2 mpauc-oyTeH-2

Onmuueckoil uzomepueil obnamgaimoT, HATPUMEDP, BeI[eCTBa, MOJEK VJIBI
KOTOPBIX UMEIOT dCUMMEeMPUYECKUTl, ITH XUPAAbHBLLIL (OT Tped. XUpoc —
PVEa), aTOM yIJIepoJa, CBA3AHHBII C Ye TRIPbMA Pa3 IMIHBIMHU 3aMeCTUTe IAMU.
OnTudeckue N30MePEI ABJIAITCA 3epPKaJbHBIM N300paKkeHUeM IPYT APyTa,
MOJ06HO IBYM JaJ0HAM, I HECOBMECTHMBI.

Hampumep, B BUe ABYX ONTUIECKHUX M30MEDPOB CYIIECTBYET 2-
OKCHIIPONaHOBadA (MOJOYHAA) KUCJIOTA, COepKallad OIUH ACHMMe TPHIeCK U
aATOM VTJIEPOJA.

Boobpaskaemoe 3epKasio

G G
/ \ “CHa HSC" / LY
HO COOH HOOC OH

v XHUPpaJbHBIX MOJIEKVJI BOSHHKAKT H30MEPDHBIE ITAPbl, B KOTOPBIX MOJIEKVJIbL




OBbEANHEHHARA
N3JATENbCKAA TPYMNA

Xumua. 10-11 knacc

2. Kak kiaaccupHUIIUPVIOT TOTUMEPBI IO (hopMe MaKpPOMOJIEKYJI?
IIpuBeguTEe IpHUMepPhl H3BECTHEIX BaM IIpeJcTaBHUTe el Py I
MOJIMMEPOB II0 3TOMY NPU3HaAKY. PacckakuTe 0 3HAUEHHUH 3TUX
MOJIUMEPOB B MPHUPOJe U JKU3HHI UeJOBEKA HA 0CHOBE MOATOTOBIeHHON
BaMH Ipe3eHTal[lH.

3. Kak riaaccu(pUImMpyiOT MOJIUMEPHI IO OTHOIIEHWIO K HarpeBaHWO ?
IIpuBeaguTe MpUMEPHI N3BECTHHIX BAM IIpelcTaBUTe e TPy
IOJMUMEPOB 10 3TOMY IPU3HaKY. PacckamuTe o 3HaUeHUHU 3TUX
MOJMMEPOB B MPUPOJe U JKU3HHI UeJIOBeKa Ha OCHOBe MOATOTOBIeHHOM
BaAMHU IIpe3eHTAI[H.

4. Kar rnaccudgpAIHPYIOT IOJUMEPHI IT0 crnocody moanydeamna? [Ipusegure
IPUMePBI H3BECTHHIX BAM IpPeACTaBUTEJEH TPYII HOJIUMEPOB IO 3TOMY
OTpu3HaAKY. PacckaknTe o 3HAYEHUHN 3TUX IMMOJUMEPOB B IPHPOIe 1
KHUBHH YeJIOBEKA.

5. IlogroroBeTe coobimeHne HA TeMY « PoJib moImMepoB B Mo el OyayInein
npodeccun», HCIOIb3YVA BoaMoKHOCTH U HTEpHETA.

6. [ToaroToBhTE COOBITEHHE 00 NUCTOPUM OTKPBITHA KAKOTO- HUOVIb
CHHTEeTHIEeCKOT0 IOJNMepPa, UCIOJIb3 YA JOIOJHUTEIbHYIO IUTEPaTypPy |
IPyTiie ICTOYHUK U HH(POP MAI[HH.

7. llogroToBbTe coobmieHne Ha TeMy «llIacTMaccsl — coBpeMeHHBIE
KOHCTPYVKILTMOHHBIE MATEPHUABI ».

8. IlogroTroBhTe cooOMIeHNe HA TeMY «POJIb HIOJTMMEPOB B COBPEMEHHOM
caMoJETOCTPOEHNH (ABTOMOOMIIECTPOEHUH, CTPOUTEIbHOM MHAYCTPUH,
MeAWITHHE, He(Te- U razog00bId4e U T. O.)».

#:D DOCDG_ w BeHTaHa




OBbEANHEHHARA
N3JATENbCKAA TPYMNA

Xumua. 10-11 knacc

. 8. Kark chopmupoBaiack armochepa 3emin? Karkos eé

-‘Q

¢
e

cocTar?

9. Kar IedTe/ILHOCTE UelloBeKa (AHTPOIIOTeHHEBIN (hakTop)
BIAAEeT Ha aTMocdepy? Kak MUHIMHA3APOBATE 3TO BIUAHNE?

10. IToaroroBeTe coodIeHne HA TeMY «O30HOBBIHA IITAT
II-IaHEeTHl » , UCIIOIBE3VA BO3MOKHOCTH MHTepHeTa.

11. Kak moayuuTh, coOpaTk X paclo3HaTh: a) BOJOPOI; 0)
KHCJIOPOM; B) YIVIEKHCILIN ra3; I') aMMHaK; 1) THIeH?

12. Kak moay4darT B IPOMBINLIEHHOCTH: a) BOJZOPOX; 0)
KHC.I0POM; B) VIVIEKHCIBIH ras; I') aMMHaK; 1) 3THIeH?
HazoeuTe oO/1acTi X IpUMeHeHH .

13. C momom b0 MHTEpHETA TOATOTOBETE COOOIIEeHHE Ha TEMY
«ITapHUKOBEINA 3P eKT B aTMmocdepe 3eMTH U ero
BO3MOJKHEIE IIOCIeICTBHA » .

14. ITpen1o:KUTe OIpodIeMaTHKV MeKIVHAPOIHOH
KOHQepeHIInH, IIOCBAIIEHHON COTPYAHHUYECTRY I10 3alllHTe
aTMocgephl.

#-D DOCDG_ w BeHTaHa




Xumua. 10-11 knacc

TeMBI IPOEKTOR H HCCJIRTOBAHH

1. HeenempeaHie :HeBa TellLHOH PESHHEH DASTTHYHEIX MAapOK.

2. HecnemoeaHue OIOKOJIAJA PASTHUYHLIX MAPOK. [ 1 0 KJlaccCc ]

3 (Ona cpednux wroA cenasc kol mecmuocmu). Mecllegopaiie MOJIOEA PARTHYHEIY MO PO
JOMANIHHX MHBOTHBIX.

4 (daa zopodekux cpednux wroa). Heenemoeadaie MOJIOKA PASJIHYHBIX TOPTOBBIX MapokK.

4. HecenemoeaHHe MHOIERLIX T00ABOK B IPOAVETAX MHTAHHA.

TembI NpoeKTOB H Hee e JOBAHHH

1 (9aa cpednux wikon ceabekotit mecmuoemu). Ueenmenopanue MU THEBOA
BOJIBI pa3JINYHBIX OPHPOAHBIX HCTOYHHKOB.

1 (Oaa 2zopodekux cpednux wikoa). Neenenopadve BoJoNpPOBOAHON BOHL.

1 1 KJnadcCccC ] 2. IloBel eHHe KadecTBa MHTHEBOH BOJEL.

3. Hccorenorpanne X03AHCTREHHOIO H TYAJIETHOI'O MBLITA PARTHUYHBIX
MAapOK.

4, CDBPEMEHH]:IE‘ HAallpapJdeHHd Ppa3BHTHA XHMHUYecKOH TeXHOJIOI'H1H:
OMOTEeXHOJOrnA U HAHOTeXHOJIOIH .

OBbEANHEHHAS #7 ” BeHTal
W3JATENLCKAA TPYMMA DP O CD d rpad




YMK NO XMMmnu
H.E.KY3HELLOBOMU
8-11 KJ1IACC

BeHTaHaia
W3LATENBCKAA TPYTIMA rpadg




OBbEANHEHHARA
M3AATENBCKAA TPYMNNA

Xumua. 8-9 knacc

['naBa 5 . llonsarue o razax. Bo3ayx. Kucimopoj.
['openue

3akoHsl ['en-JIroccaka m ABoraJipo

(? Kax HabnogaTe 06pasyloWwuics B Xo4e Kakoro-nmbo
onbiTa 6ecugeTHbli raz? Mo>kHo /M yBuaeTb BO3ayx?

[a3oobpasHas Bo3aylwHas cpefa — HeNPEMEHHOE YC/NOBUE KH3HU
venoseka. Ml Tem He MeHee K OHCTOATEIBHOMY U3Yy4EHHUIO ra30B HayKa
obpaTunacb cpaBHUTENbHO HefaBHo. CaM TEpMUH «ra3» BBEAEH

B Hay4HbIH 0buxog ronnaHackum yuenoim 5.5, Ban lenbmoHTOM nuwwb
B Hayane XVl . NpoucxorkpeHne Tepmuta (oT cnoBa Xaoc) ot4acTu
OTpa3W/io NpefcTaB/eHUe YHEHOTO O CTPYKTYpe rasa.

MepBble razoBble 3aKOHbI ObINM OTKPbITbI B Hadane XIX e.

C HEKOTOPbIMKU U3 HUX Mbl NO3HAKOMWMCSH YyTb No3xke. A noka
BCMOMHUM: MOJIEKY/Ibl Fa30B NOCTOSHHO HAaXOAATCS B ABUXKEHWH; UX
AHaMETP, Kak NPaBuo, NPW HOPMasbHbIX YCAOBUAX COCTaBNAET OKONO
!/ 10 OT paccToaHUa Mexay HUMHU. TakuM 06pa3oM, MoNeKy bl
ra3soobpa3HOro BelecTBa 3aHUMatoT NPUBAUIUTENBHO AMLBL '/ 1900

#-D D Oq) (1 w BeHTaHaia
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OBbEANHEHHARA
W3AATENBCKAA TPYMNA

Xumua. 8-9 knacc

HeTounnk
PEHTIEHOBCKIX Ipuémnoe
Jyaein VOTPOICTRO

Kpnerann Bpauguommiics
CTOANK

Pue. 82. C(Cxema
VCTAHOBKU JIIA
HabMo e HNs JUppakIin
PEHTI€HOBCKHUX JIy4el

MeTopabl MccnefoBaHUA CTPYKTYpbI
KPUCTaNNIoB — NpefMeT HayKH
KpucTtannorpacgpuu. Hanbonee
pacnpocTpaHeHHbIM
3KCNepPUMEHTaNIbHbIM METOLOM
YCTAaHOBNEHHWA UX CTPYKTYPbI ABNAETCA
pPeHTreHOCTPYKTYpPHbIH aHanu3. OH
OCHOBaH Ha U3y4eHUHW XapaKTepa
pacceuBaHus (pUdppakynn)
PEeHTreHOBCKUX Iy4el, HanpaensieMbix
Ha HCCﬂEﬂ,yEMbIﬁ KpHUCTann, KotTopble
4aCTUYHO NOMMOLLAKTCH KPUCTAIIOM U,
nonapgad Ha ero NJOCKOCTH,
OTparkaloTCsl B ONpefeNieHHbIX
HanpaBneHWAX, APYyrue NnpoxXonAaTt
HackBo3b. C nomolubio npubopa —

PEHTreHOBCKOIro cnekTpomeTpa R-Ny4u HanpaensioTCA Ha KpUCTann,
YKpenneHHbli Ha Bpawatowemcs ctonuke. OTpa>keHHble OT Hero ny4u
chukcupytoTca ¢ noMolbto hoTorpaduieckon NNacTUHKK UK
ApYyriuMu cnocobamu. MNonyyeHHas gudppakyMoHHas kapThHa (KapTuHa
pacceuBaHUA Nyvei) NO3BONSAET NYTEM PACYETOB NONYUUTb NOAPODBHbIE
CBeJ,eHUSA O PacnoNOXeHWH Y3/IOB B KPUCTAI/IMMECKOH peLUETKe,

O PacCTOSAHUSIX MEXAY €€ NJOCKOCTSIMU, O CTPYKTYpe KpUcTanna

B yenom (puc. 82).

#-D D Oq) (1 w BeHTaHaia
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OBBLEAMNHEHHAR
W3OATENLCKAA TPYMNA

Xumua. 8-9 knacc

an. paspat

N, + O, INO - 180,9 x/lx

Bbl y’Ke 3HAKOMBI C 9TOM peaxumeii, wiaymeit npu 3AEKTPHUECKOM paspsae
WM OY€HB BBICOKO Temnepatype (0koao 3000 °C) (puc. 34).

A 1 | Puc. 35. OG6pasopaHue OKCHAA a30Ta
a30Ta ¢ KHCIOPOJAOM npH rpoO3NBOM paspsje

{. Coeamnenue

RS '@;%Wm;ﬂ*#&fwmm\w HREMABIMAON P (HEAVEIEETORE LRI e

AocTuraer

200 maH KBr, a BO3AYX Pa3orpesaerca Npu ToM (nokanbHo) ao 20 000 K, xors
Pa3PAA MONHMA ANHTCA ACCATHTBICRYHYIO AOMO CEKYHBI. Mp¥ TaKo# YyAOBHLIHON
Temneparype MO/IeKy bl a30Ta U KMC/IOPOAa Pa3pbiBaOTCA Ha aTOMbI, KOTOPbIE aK-
TUBHO W /IETKO COBAUHAIOTCA APYT C APYIrOM, obpa3ys monekynbi okcupa asora (Il).
Monekynbi NO 6bICTPO OKMCASIOTCS Ha BO3AyXe AO 6onee crabunbHbix MONEKYN
okcupa asora(lV) NO,. 3ror atMocdepHbii NPOLEcc BO MHOTOM NOMOraer pe-
warb npobnemy cassviBanus ceoboaHoro asora (puc. 35).

ﬁ-'D D O (D CI. ” ?[?;l;lr)auala
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2. Becenswun ras

B cmecn ¢ Bozayxom okcua asora (I), mam 3akuch a3ora, A€HCTBYET HA YeJ0-
BEKa MO-PA3HOMY, B 3aBHCHMOCTH OT BO3PACTA, KOHIEHTPALMH Ta3a ¥ MPUHATON
A03bl. BOT KaKk ONMCBIBACT ACHCTBHE 3TOrO rasa amepukaHckmii xumuk Jlx. By
xays. «fl gan BAOXHYTb.. 'enpu Jlarpody, 14 net ot poay. Yepes munyry s Mor
HabmopaTh ero Aciicrsue. Fenpu asurancs no sabopaTopun NPbHKKAME, BbICO-

ko noguumas Horu... Focrnoann Towmac Jlbiouc Bnan B ykacHbiii reeB. On cxBa-
THJL MEHSL 32 LIHBOPOT, AEPrai 3a rajiCTyK, OTOPBAT BOPOTHUK, GErai 1o KoMHa- xu M " ﬂ 8-
TE M JIe3 CO BCeMM B Apaky. ...Y. Teil1op ymar B 06MopoK, ATHBIIMACH HECKO/Ib- |

ko munyt» (Cménun b./[., Aauxbeposa JIIO. Kunra 41 AOMALIHETO YTCHUS

MO XUMMH).
3anummrTe ypaBHEHHSE XHMHUCCKUX PEaKImit: Kn a c c m

1) monyuenne okcuaa asora(l) pasnokennem HuTpaTa aMMOHHS:

2) pasjoxeHne NpU HarpeBaHuM okcuma asorta(l) A0 NPOCTHIX BEIECTB: Pa6°qaﬂ

3) ropenue yriaepoja n BOA0OPOJA B 3aKHCH a30Ta:

| — TeTpagb

3. Bypuiti ras

Meskay aByms 271€KTPOAAMH, TIOMEMEHHBIMU B GAHKY € BO3YXOM, MPOIyC-
Kaau saekTpuueckuii paspsa. Ipn srom sosayx B 6anke okpacuics B Oypbiii
user. Ilpn pacTBopennu noaydeHHOro Gyporo rasa B Bojie 0OPA30BATHCH ABE
KHCJIOTDI.

3anvmure ypaBHeHU TPEX XUMHUYECKHX PEAaKIMii, COOTBETCTBYIONNX ONH-
CAHHOMY 9KCIIEPUMEHTY.

D
2)
3)

4. «Jlucnun xsoct»

Tepmunom «amcuii xB;)CT» HPHHSITO HA3BIBATD BBIGPOCH Okcuta azota (11),
WIH JIBYOKHCH Q30Ta, H3 TPYO MPOMBINIICHHBIX MPEANPHATHIT (MHOTa — U3 BBI-
xjaonubix Tpy6 apromMobuieii). Haspanue cBA3aHO € TEM, UTO JMOKCH] A30Ta OKpa-
e B opankeBo-Oypoiii nser. [pn oxaaxaenyy AHOKCH a3oTa AHMEpU3yeTCs
M CTAaHOBUTCSE GECUBETHBIM. JIETOM «IMCbU XBOCTBI» HANGOJIEE 3aMETHBI, TaK Kak
B BBIOPOCAX BO3PACTAET KOHIEHTPAINS OPaHKEBO-OYPOit MOHOMEPHOIT (hopMmbI.

70
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W3JATENLCKAA TPYMMA DP O (D d rpad 34




Xumua. 10-11 knacc

CnupTel B Xu3Hu yenoseka. Cnuptel U 3p0poBbe
(Hononnumenvnovii mamepuan x enaee 7)

CnupTbl — 3TO OpraHWyecKue BeliecTsa, CoAepXKaliMe B MONeKyne OfHY Unv
HECKO/BbKO MMAPOKCU/IbHBIX UK cnupToBbix rpynn (—OH), coefMHEHHBIX ¢ aTOMOM
yrnepoga. lNpumepamu Beuects atoro knacca sensiorcs: CH,OH — metaHon, unu
metunosblid cnupt, C,H.OH — ataHon, uau atMnoebii cnupr, C H,OH—CH,OH —
3TaHguoN, Uau 3TMI‘|EHI‘)’IMKO}1b, CH,OH—CHOH—-CH,OH — nponaHTpuon
WK TULEPHH, W ap. B crapuHy ath BeliecTBa Ha3biBanu 4PEBECHbIMU U BUHHbBIMM
cnupTamu.

MeraHon

B opHOW M3 CTapuHHbIX PYKOMUCEH €CTb YNOMUHaHWEe O TOM, YTO apabckui
anxuMuk nonpobosan Ha BKYC BECLIBETHYIO KUAKOCTb, MOJYYEHHYIO UM NPU Harpe-
BaHWM CYXOM [PEBECHHbI B PETOPTE, U MrHOBEHHO ocnen. 3Ta XUAKOCTb eCTb He
YTO WHOE, KaK [pPEeBeCHbIH METUNOBbIW CMIUPT, MU METaHOo.

MeTunoBbI¥ CIUPT NO BHELWHEMY BUAY W 3anaxy fnoyTh HEOT/IMYUM OT 3TU/IOBO-
ro cnupra (BUHHOro cnupra, uau araHona). OfHaKo MeTaHo/ — OueHb CH/IbHbINU
aa. MNpuém sHyTpb Bcero 10—20 mMn 3Toro BellecTBa NPUBOAWT K NOTEPE 3PeHUs,
a 30—50 Mn — K neranbHOMY UCXOAy, NPUYMHA KOTOPOrO 3aKNO4aeTCs B HacTyna-
IoWeM napanuue apixatenbHoix nyted. Cronb cunbHoe oTpasnsioliee AencTeue
MeTaHo/a, NO-BUAMMOMY, CBA3aHO C €ro OKUC/NIEHWEM B OpraHuame o opmab-
Aeruaa U MypaBbUHOW KUCNOTbI.

MHTepecHO OTMETWTb, YTO eCnk aTaHon Bbin U3BECTeH uesoseyecTsy ¢ rybo-
KOW QPEBHOCTHU, TO C METAHO/IOM NIOAM NO3HAKOMMUIKUCL HaMHoro no3aHee. B Poc-
cuu ero nonyyanu B XVI B. nog HasBaHUAMU «Medunb», «KaMUH», «MedHUIOBbIM
CMUPT» W UCNONb30BaNW ANS OCBELLEHUS [OMOB, U3rOTOB/IEHWUS 1AKOB U NOAUTYP.
Cbipb&M Ans nonyyeHUss MeTaHoMa Cy>Kuna HaACMobHas Bofa — MNPOAYKT CyXoM
neperoHKu aepesa.

JraHon

B 0fiHOM M3 apaBCKUX iereH ] pacckasblBaeTcs O TOM, Kak O4WH anXUMUK, Ke-
Nas NoNyyYUTb «3/UKCHUP XKU3HW», CTas MeperoHsTb ctapoe BUHO, A0BaBUB K HEMY
nosapeHHOM conu.-B utore oH nonyuun kuakocTtb, nonpobosas KOTOPYIO, aNXUMHUK
C yAUBIEHWeM OBHAapYXXW/I, UTO OHa OKa3blBaeT onbsaHsalolee Bo3aencTeue. Mopa-
>KEHHbIM CBOMCTBAMM BELLECTBA «NPOrOHATbL Neyasb U Bbi3biBaTh 6OAPOCTbY, anXu-
MWK peLUm/i, 4TO eMy YAaNOoCh OTKPbITh «BOAY W3HU». Beluectso Takke HasbiBanu

OBbEAVHEHHAS ﬁ- “ BeHTaHa
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SaHUMameJbHble ONbLNbL
noxumuu

Xuumma. 8-9

ITH OIBITEI BBl MOJKeTe IIPOBECTH B ITKONBHOM X1 MU UeCKOM K n a cc
KpV/KKe II0J, PYKOBOJICTBOM VUM TEIS.

CaTypHOBO AgepeBo

Peaxmueéwst: EUTpaT cBuHla(ll), mueEr (mnacTuHKa), asoTHaa
UM VECYCHAS KUCIOTa, TUCTHIINPORBAHHAS BOMIA.

O6opydosarue: Becbl, DPA3HOBECHI, HOKHHUIIBI, X1 MIAUECKAHN
crarkaH Ha 250 MII, cTeRIIHHAA AJNOUKa, MEPHBIH ITHIHHIP.

ITpuroroEbTe B XM MU UECKOM cTAKAHE PACTBOD HUTPATA
cerHITa(Il), pacteopue 40 r conu B 200 Mmn ponkl. Eciu pacTeop
MYTHEIN, T00aBETe B HEMO HECKOJIBKO Kallellb A30THOM MJIIH
VKCYCHOHU KHCIOTHI. 13 MMHKOROH IIITACTHHKA H3TOTOBLTE
«IEPER0» : PACIIONOKHUTE €€ BEPTUKANBHO U cIelaiTe
HOKXHHIIAMA I'OPHA 30HTaILHBLEe HAAPEe3kl CJIERa 1 CIIPaBa,

a oM yUeHHBIe TOHKHE TTOIOCKH 3aTHITE B PasHbIe CTOPOHBI.
I[TomMecTrTE MITACTHHKY B CTAKAH ¢ PACTEOPOM HAUTPATA
cermHNa(Il) Ha HeckonbKo MEHEYT. UTO BEI HabIFOMaeTe?
BemmoMHEMTE, TIOUEMY 5TO ¢I€PEB0» HASBIBAIOT CATYPHOBBIM (CM.
§ 26).

Yenosek B o/10BAHHOM Lybe

Peaxmuaeuwnt: xnopuy onopa(ll), mrHK (mnmacTrHKA), congHad
KMCJIOTA.

37
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OBBLEAMNHEHHAR
M3AATENBCKAA TPYMNNA

Xumua. 8-9 knacc

Oxuciaenune

1. TOK

CuBr2 — Cu + Br2

AN

&) Ason(+) oy

H,0
“ Br,

Anopn (+): 2Br  — 2¢e — Br,

.':Q/\Kawon & &

H,0

Karox (-): Cu® + 2¢ — Cu

Boccranosiaenue

Puc. 31. SaexkTpanns pacTBopa 6 poMuIa Megn

BeHTaHaia
rpadg

Tpopopa MW
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Xumua. 8-9 knacc

Puc. 43. I'ep6 ropoga Camtukamcka (a); BeinapuBaaue conu B X VI B. (6); gobbiua
KaMeHHOI conu (8)

| BarxkHeHII el CONBI0 CONTHON KUCIOTHI ABISETCS XIJIOPU

HaTpus — IIoBapeHHasa coib (puc. 42). OHa B pacTROPEHHOM
BUJle COLEP/KUTCS B BOZAaX CONSHBIX 03€D, MOpPel 1 oKeaHoB. B
HeZpax 3eMIN COXPaHUINCh OPOMHBIE IIJIACThl KaMEeHHOM!
COJNM, OCTaBIIMeCS Ha MecTe IlepecoXIMnuX Mopel. Eé BeimenstoT
160 BBITIapUBaHUEeM IIPUPOLHBIX PaccoloB (BbIBapouHas
COJNb), T100 JOOBIUEH 13 3eMHBIX Hep (KaMeHHas COolb).
IInacTbl KAaMEHHON CONMM JOCTUTAIOT MHOTMA B TONIIUHY 6oiee
1,5 kM. ['ltapHasg yacTh IJIacTa COCTOUT U3 XJIOPUIA HATPUSI,
ONHAKO B HEM cOTepKaTCd TaKkyKe U IPYIHe COMU — XJIOPUIBI
Ranus, kanbOusa u maraus. [logszeMabie BOOBI, IpocaunBasich
CKBO3b ITaCThl KAMEHHOM COJIH, IIOCTEIeHHO Pa3MbIBAIOT UX.
Brixons Ha IOBEpXHOCTH, OHU 00Pa3yIOT CONSTHBIE MCTOUHUKHA.
B HesHaunTeNTbHOM KOIUUECTRE [TIOBAPEHHAas COJIb HaXOAUTCS
IPaKTHUECKH B Ka’KI0H TOPHOM IIOpOoJie, BO BCIKOU rmoure. U3

[IOUBHI IOBapeHHas COJIb IIoIIafaeT B PacTeHU I, OQHAKO AJIS UX

Fopa,

OBbEANHEHHARA
M3AATENBCKAA TPYMNNA

pasBUTHUSA OHa He Tpebyercd. HanpoTtue, 114 MHOrmx




OBbEANHEHHARA
M3AATENBCKAA TPYMNNA

Xumua. 8-9 knacc

AHanusupyem mes

Peaxmueuwl: HUTpAT cepebdpa (1% -i1 pacTBOpP), MogHAA
HacTouKa, congHag xuciiora (10% -1 pacTeOp), 0e3ROIHBIN
cynbdar menm(1l).

Ob6opydosaHnue: HACOBOE CTERIIO, XMMUUECKHUI CTaKaH, IITATHR
¢ Tpo0dMpKaAMH, XMMHAUYeCKHAH (UepHIIIBEHBIN ) KapaH/Ialll.

Meén, xynmeHHBIA V HeMOOPOCORECTHBIX TOPTOBITER, MOKET
comep:KaTh KpaxMall, caxaposy, Mel, H30BIToK Boakl. [lepern
IIPOBReIeHM eM XM MAYECKOr'0 AHAM3a PACCMOTPHATE MET IO
MHEpocKomoM. [[JIs 5Toro Kamiri Meéna HaHecHTe Ha IIpeIMeTHOe
CTEKJIO U pasMaskbTe. Eciin Mén HATYPAaNBHEI, TO B MUKPOCKOIT
OVIYVT BUIHBI KPHACTANIEI, 00BIUHO 3BE3IUATON UM UT0IBIATON
(opMel. EcIH BB BUIMTEe KPHUCTAIIEL B () OpMe KPVITHBIX
CPOCTKOR, MHOIMA IIPABHIHEHOM I'eOMeTPHUYECKOH (POPMEI,
3HAUNT, B MEN OBIN mobarneH caxap. B mrronbHOU 1abopaToprn
MOKHO IIPOBecTH U Oolee NeTalbHBIN aHan3 Méra. PacTeoprTe
OTHY UAMHVIO TO:KKY Ména B 50 MI TUCcTUIITUPOBAaHHON BOIEI,
KAaITHHTe B PACTROP UeThIpe-TIATE KalleJlb HOTHOM HACTONKH.
Ecin pacTBOp IOCHHEET, 3HAUUT, MEI HEKaUeCcTReHHBIN, OH
COMEPIRUT KpaxMali. B apyryro mopiiuio pacTeopa JobaBbTe
HeCKONBKO Kallellb cOIgH0M KHUCIoTh. BelTeneHne rasa
CEHUJIETENBCTBYET O HATMUMH B Méne Mena. Ménm, B KoTOpbIi ObIIa
mobapieHa caxapHasd ITaToKa, JaéT 6elbId ocaJoK ¢ PACTBOPOM
HHTpAaTa cepedpa (rmpoerepkTe). YnreTRINT MET ocagka He TaéT.
PacreopruTe Heb ONBII VIO IIOPIIUI0 MENA B ropaueM Monoxe. Ecimu

T

MOJIOKO CBepHéTCH, SHauUMT, Me,[[ paEﬁﬂBJIE‘H caxXxapHBbIM CHPOIIOM.
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OBbEANHEHHARA
M3AATENBCKAA TPYMNNA

Xumua. 10-11 knacc

Puc. 81. Hure moxg Mukpockomnom (a), TKaHb (6), TPUKOTAaXK (8)

BoanokHa — 3To TOHKUe HeIpsAeHble HUTH, UCIIONb3yeMble
IS U3TOTORJIEHU A TRaHel. TKaHb COCTOUT U3 ITepellyIeTEHHBIX
HUTEN, PACIIONOKEeHHBIX IIPOLONBHBIMI 1 IIOIIEPEeUHBI MU
pazamu. Boiee peIxioe Ba3aHOe IIONOTHO, 00pa3soBaHHOEe OJHOU
CHCTEeMON HUTeN, 3aKPYUEeHHBIX B IIeTIN, Ha3bIBAIOT
TpukoTaskeM (puc. 81). HaneceHmneM Ha TRaHBb IO MEPHOT'O
OKPBITU A, CAEIaHHOI'O U3 ITONU ypeTaHa NI IIOJUIIPOIIiIeHa,
IO YUA0T MaTEPUAaJ, Ha3blBaeMbII MCKYCCTBEHHON KOKeH.

PasnmuuaroT ipuponHbLe (1€H, XIJIOMOK, IIEPCTh) U XU MUUECKHIe
BOnoKHAa. K IpupogHBIM BOIIOKHAM OTHOCAT XJIONOK 1 éH. O6a
STHX BOJIOKHA IIPECTABIAIOT cO0O0M 1eltono3y. [Ipyrum
IPUMEPOM IIPUPOLHOIO BOJIOKHA CIYIKUT MIENK — OeJoK,
IPOMB3BOAU MBI I'yCEHUIIeH TYTOROro menronpsga. [I1énxoryro
HUTH (KaK U MIepcTh) JIETKO OTANUYNTE OT XJIOITUAaTO0 yMasKHOI0
BOJIOKHA 10 HEIIPUATHOMY 3ariaxXy IIaneéHo! KOXKHU,

OSBRI FOIIeMYCS TIPU €€ TTOAKUTaHI! .

#-D D Oq) (1 w BEHTaHa

41
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OBbEANHEHHAS #7- “ BEHTaHa
W3JATENLCKAA TPYMMA DP O CD d rpad

Xumusa. 11 knacc.
®dparMeHT ornaesneHus
yyebHuKa
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