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[punoxenne 21
K METOAMHECKOMY KOMMEHTAPHIO

Hamenenua OO 000 B coorserctBun ¢ npukasom Munnpoceemenns Pocenn ot 09.10.2024
Mo 704 «0) pHeceHHH WIMEHEHHH B HEKOTOPEIE IPHKA3EI MUHHCTEPCTBA NPOCBELIEHHA
Poccuitckoit @enepanuun, kacarwmuecs dejepanbbix 00pa3oBaTeNbHBIX POIPAMM HAHAIBHOIO
obuero o0pa3oBaHHA, OCHOBHOIO 00Mero o0pasoBaHHA | cpeaHero ofwero obpaioBaHHm»

B esepaneHEIX M pPerHOHANBHEIX  HPOLEAYPAaX OUEHKM Kadectsa o0paszoBanms
HCIONB3YETCH  HepedeHb  (KOAH(HKATOP) pacnpefelieHHBIX 110 KJI1accaM  NPOBEPAEMBbIX
tpeboBaHnii K pe3yisTaTaM OCBOSHHA OCHOBHOH 00pazoBare/nbHON HPOrpaMMbl OCHOBHOTO
obmero o0paloBAHHA | 3IEMEHTOB COASPKAHNA 110 XHMHH,

Tabnuua 23
[Ipoeepsemeie TpeboBaHms K pe3yiIbTATAM OCBOCHHS OCHOBHOMH
obpazoBarelbHO nporpammel (8 wiacc)

Kon [IpoBepaemble NpeAMETHRIE PE3YIBTATEL OCBOCHHA OCHOBHOMH
HPOBEPAEMOTO 00pa30BATENLHON IPOrPaMMBl OCHOBHOIO oduiero odpasoBaHus
PesyIBTATA
1 [To teme: "TleppoHayanbHBIE XMMHYECKHE NOHATHA"
1.1 PACKPBIBATL CMBICII OCHOBHBIX XHMHYECKHX HOHATHH: ATOM, MOIEKyla,

XHMHYECKHH 2JIEMEHT, NPOCTOE BEUIECTBO, CIOKHOE BELIECTBO, CMECH
(OAHOPOIHAR M HEOJHOPOIHAA), BAIEHTHOCTh, OTHOCHTENbHAA ATOMHAA H
MOJICKYIAPHAR MACCH, KOJAHHECTBO BELLECTBA, MOIbL, MOIAPHAas Macca,
MACCOBAA 018 XHMMYECKOID JJIEMEHTA B COEIHHEHHH, MOIAPHLIE 00beM,
XHMUYCCKAA PEaKkiHs, KIaCcCH(PHKALUMA PEAKUMH: PEaKUMH COSIHHEHHA,
PEAKLIMH PA3NIOMKEHHS, PEAKLHM 3aMelleHHA, peakuuu o0MeHa, 3K30- H
BHAOTEPMHHECKHE  PeaklMH, TewoBoi  adipekr peakuus, pacteop,
MACCOBAA 018 BEIECTBA (NPOLEHTHAA KOHUEHTPALHA) B pACTBOPE

1.2 HMILIHOCTPUPOBATE  B3AMMOCBA3L  OCHOBHEIX  XHMHYECKHMX IIOHATHH M
MPUMEHATE ITH NOHATHA [IPH ONHCAHHH BEIIECTE H UX NPEBPALLIEHHI]

1.3 MCIIO/IBI0BATE XHMHYECKYH0 CHMBOJIMKY JUIA COCTABIEHHA (lopMyn BelecTs
M YpaBHEHIH XUMHYECKHX Peakiuii

1.4 PACKPBIBATE CMBIC] 3dKOHOB COXPAHCHHA MaCChl BCLICCTE, NOCTOAHCTBA
LOCTdBd, dTOMHO-MOJCEYIAPHOIO YHMCHHA, 3dKO0HA ABUIH}J.}]U

1.5 OIPEeIATh BAIEHTHOCTD ATOMOB IEMEHTOB B OMHAPHBIX COS/IMHEHHIX

1.6 KnacCHUIMPOBATE  XMMHYECKME peakuumu (o wuclay o COCTaBy
VHACTBYHOIIMX B PEAKUHH BEIECTB, 110 TennosoMy sdderry)

1.7 BEIMHCAATE OTHOCHTENEHYH) MOIEKYIHPHYH M MOIAPHY MACChl BEILECTH

1.8 BLIMHCASATE  MACCOBYH) 0K} XMMHYECKOrO IeMeHTa 1o  dopmyne
COEIHHEHHA,

1.9 BEIMHCIATE MACCOBYH) JOJIK) BEIECTEA B PACTBOPE

1.10 NPUMEHATE  ECTECTBEHHO-HAYUHBIE METOIBL [O3SHAHHA - HabmoXeHHe,
H3MEepeHHe, MOJSITHPOBAHNE, IKCIIEPUMEHT (PeallbHblil H MbICJICHHBIIT)

2 [T reme: "Bamkueiine IpeIcTaBUTEIH HEOPIaHHYECKUX BelecTs”

2.1 PACKPBIBATL CMBICI OCHOBHBIX XHMHYECKHX [IOHATHI: OKCHMJ, KHMCIOTA,

DCHOBAHHE, COJbL
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22

OIPEAeIATE  NPHHALICHHOCTE  BCLIGCTE K ONPEISICHHOMY  KIIACCY
coeMHeHnit no dopMyiam

23

EITEACCH q.IH LHPOBATE HEOPIdHHYCCKHE BELICCTBL

24

KAPAKTEPHIOBATh ({JIIH{JHBH'I'I::I UGLL[HE XHMHYECKHE CBOMHCTBA BELIECTB
PASIIHYHBIX KIACCOB, NOATBCRAIAA ONHCAHHE NPHMEPAMH MOJICKYIHPHBIX
}f}]HBHEHHﬁ COOTBETCTBYHILIHY XHMHYECKHX ]]&.':HIELIHﬁ

b3
L

HPOrHOSHPOBATE CBOHCTBA BEECTB B 3BHCHMOCTH OT HX Ka4YECTBCHHOID
COCTdBd, BOIMOMKHOCTH NpOTEKdHHA  XHMHYCECKHX Il}]EEPFl]JJ.EHHﬁ B
PAIHYHBIX YCJIIOBHAX

2.6

C/1eI0BATE NPABHIIAM MOIBI0BAHHA XHMHYeCKoil nocyaoii u nadopaTopHLIM
pOopyloBaHneM, a Tawke npasuiam  o0palleHMs ¢ BEIIECTBAMHM B
COOTBETCTEMH € HHCTPYKUHAMH [0 BRUIOJIHEHHK  JA00OpaTOpHEIX
KHMHYECKHX OIBITOR 1O MONYHEHHHEY H L‘UﬁHPHHIiR) I'H'.'l{J{JGPa'jHI:I?( BELICCTB
(BONOpPOIA M KHCIOpOJa), NPHUIOTOBISHHK) PACTBOPOB C ONpEIeleHHOH
MACCOBOH 107eH PACTBOPEHHOIO BELIECTBA, IUIAHHPOBATE M IPOBOAHTH
KHMHHYECKHE '.JKCIIEPHMEH'I'I:I 1o pﬂClIUf‘IHHEHHHI‘J pHCTBU]JUE I.I.I.l'.',.'lU‘-l&:ﬁ H
KHCIIOT ¢ MOMOLBIO HHAMKATOPOB (JAKMYC, (PeHOIPTANSHH, METHIOPAHK H
pyrue)

27

MPOBOAHTE PACHETRL IO YPABHEHHID XHMHYECKOH PEdKIIHH

Mo reme: "[lepuonnuecknil 3awon 1 [epuoauueckas cuereMa XUMHYECKHX
mnementos JLM. Menneneesa. Crpoenne aroMoB. XHMHYECKas CBi3b.
O KMCIHTENBHO-BOCCTAHOBHTEBHBIE peakiun”

3.1

PACKPBIBATE  CMBICIT OCHOBHBIX  XHMHHMCCKHX MNOHATHIL: AAp0 aTOMa,
'-}.'IEICI'PUHHI:Iﬁ CIIOH aTOMA, ATOMHAH {J]'}GM'I'HJII:._ PAdHYC ATOMdA, XHMHYECKAA
BHSb, MOIAPHAA H HENMIAPHAA KOBAJICHTHOA CBHA3b,
MICKTPOOTPHUATENRHOCTE, HOHHAA CBA3b. HOH, KATHOH., aHHOH, CTCIICHB
OKHCIICHHA

3.2

[FITEACCH q.IH LHPOBATE XHMHYCECKHE IEMEHTR]

33

OIMCEIBATE M XapaktepuioBaTe Tabmuunyio  dopmy  [lepuoanueckoii
CHCTEMBL  XMMHHECKHX  JIEMEHTOB!  Pasiuuyare UOHATHA  "rnaBdas
noarpynna (A-rpynna)” u "nodounan noarpynna (b-rpynna)”, "mansie" u
"Gonbiine" nepHoIbL

34

packpeiBate  cMmeicn  [lepuogwueckoro  zakona  JH.  Mennencesa:
LIEMOHCTPHPOBATE  NOHUMAHHE NEPHOAHYECKOH 3ABHCHMOCTH  CBOMHCTB
XHMHYECKHX JIEMEHTOB 0T HX nonoxkenus B [leproauueckoii cucreme

Lad
Ly

CODTHOCHTB 0D03HAYeHMA, KOTOpLIe uMerotes B tabiuue "[lepuoanyeckas
cuerema  xumudeckux  wemedtros JLH. Menneneesa" ¢ 4HcnoBeIMH
XAPAKTEPHCTHKAMHE CTPOEHHS ATOMOB XHMMYECKHMX IEMEHTOB (COCTAB M
papan  aapa, oDLee  HMCNO0  WISKTPOHOB M PaclpeielieHHe MX 1o
IEKTPOHHBIM CI1O5M)

3.6

LIOPEACIATE CTEINEHE OKHCNCHHA WIEMCEHTOR B ﬁIiHH].'}I-II:-IK COCAHHCHHAX

37

OIOpCACcIATsE  BHA XHMHYECKOH CBA3H (KOBANEHTHAA M I|UHI—IﬂH} B

HEOPrAHHYMECKHX COCITHHEHHAX

Tabtnuua 23.1

[IposepaemMsle aneMeHTH cogepaanun (8 knace)

[Kon|

[posepaeMelii JIEMEHT COflePKAHMS
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HEPBUHH‘-IHJII:H]:IE XHMHYCCKHE ITOHATHA

1.1

HPE,JME'I' XMMHH. POone XMMHHM B H3IHH 4EnoBeKd. XHMHHA B CHCTEME HAVEK. Tena u
pelecTea. Muinueckue CROHCTEA BELIECTR. AIT]EI'H'I'HUE COCTOHHHE BCLUICCTE

1.2

[Moustue o METOOAX IMOSHAHHMA B XHMHH. Uncreie BCIUNECTBA H CMECH. CnocoOnl
PaAsACIIEHHA cMecei

1.3

ATOMBI M MOJCKYIBL XUMHMECKHE 1eMeHThl. CHMBOIBI XHMHYECKHX UIEMEHTOB.
HF{J-CTI:[E H CIIOWHLIC BEIIECTHA. A’I'UMHU—MU.’]EK}UIHPHUE YHCHHE

1.4

XHUMHUeCKan [IJIUPM}".']H. Banenrnocte  aroMoB  XHMHYECKHMX  DIEMEHTOB.  34KOH
MNOCTOAHCTEBA COCTABd BELIECTB. OrHocurensHans aromHas  mMacca. OTHOCHTENBHAS
MOIEKYIIHDHAA MaCCA. Maccosan JOJA XHMHYECKOID 2JJIEMCHTA B COSJHHCHHH

Konngecrso sewecrsa. Mons, Monapuas macca. Bianmocease KONHYECTBA, MACCH H
HHCITd C'I'}]}fKI'}f]]HhIX EINHHHIL BCLISCTRA. P.'-JL“-IE'I'I::I o LIJUPM}"JIHM XHMHYECKHX
coeqHHEHHI

1.6

DuiHuecKHe W XHMHYECKHE ABIEHMA. XMMHYECKasd PeakUHA M ee UPHIHAKM. 3aKoH
COXPAHEHHS MACCHL BellecTB. XHMMUecKHe ypasHenus. Kuaccmpurkalns XHMMYeCKHX
peakumi (CoeIHHEHHA, PAIOKEHHA, JaMelgHus, ofiMena)

1.7

XUMHUECKHMI HKCHEPHMEHT! 3HAKOMCTBO ¢ XMMHHYECKOH N0CY10il, ¢ npasuiaMu paboTsl
B nadoparopui ¥ npHeMaMi odpaiienns ¢ NafopaTopHeIM 000PYIOBAHHEM, HIYYEHHE H
onucaHue QUiIMYecKkHx CBOHCTE 0DpA3LOB HEOPraHHYEeCKHMX BELIECTB, HaDIIEHHE
(huandeckux (IUIABICHHE BOCKA, TASHUE J1bd, PACTHPAHHE CAXapa B CTYNKe, KMIEHHe
KOHIEHCALHA BOALI) H XMMHYECKHX (FOpeHHe CBEYH, NPOKLUIHBAHME MEIHOI NPOBOIOKH,
BIAUMOJECTEHE Mena ¢ KHCIOTOR) sBneHui, HablnoJeHHe H ONHCAHHE NPUIHAKOB
[POTEKAHHA XMMHUYECKHX PEeakUMH  (PasinoMeHHE Ccaxapa, BIauMoJeHCTBHE CepHOMH
KHCIOTEL ¢ Xaopuaom Gapus, painoscenue rugpoxcuga memn (II) npn narpesannn,
BIauMOeiicTERe Keneta ¢ pacteoposM conn mMeau (11), wayuenne cnocobos pazgenenus
cMmeceil (¢ NOMOILBKY  MArHuTa, QHIETPOBAHME, BRINAPUBAHHME., JMCTHIUIALIMA,
xpomarorpadms), NpoBeJeHHE OMHCTKH MOBAPEHHOH conn, HaOMOAeHHe M OnHcaHHe
PEIYIBTATOR NPOBEICHHA ONLITH, WULOCTPHPYIOWErD 3JEKOH COXPAHEHHH MACCHL,
COIAHHE MOAEIEH MOIEKY] (IHAPOCTEPHKHEBRIX)

Baxueimme NpeaCcTABHTEIH HEOPIAHHYECKHX BELICCTE

2.1

Bosnyx - cmeck razos. Coctas Bosayxa. Kuenopon - 31eMEHT M NpOCTOE BELIECTBO.
Haxosnenune xucnopoja B npupoje, (pu3MdeckHe B XHMHHECKHe CBOMCTBa (peakunn
ropenns). Oxeunwl. [Ipumenenne kncnopoga. Crocolbl NONYHEHHS KHCIOpOJa B
nabopatopHu M npoMelnrieHHocTH. Kpyrosopor kuenopoza B onpupoge. Ozon -
ALI0TPONHAR MOAHPHKALMA KHCI0PO/ia

22

Ternosoil et xUMHYECKOH pedkUMH, TEPMOXHMHYECKHE YDABHEHHHA, 9K30- H
MHAOTEPMHYECKHE peakumi. TolmmMBo: yrois M MeTad. 3arpA3HeHNe BOIIYXd, YCHISHHE
napHuKoBoro Mpexra, paipyuieHte 030HOBOTO CIIOSA

23

BU,H,UPU}J. - MIEMEHT H  NpOcTOC  BCIICCTBO. HFIKUHGJ.EHHE: BOOOPOOdd B MPpHPOIC,
(.l.]li'jH"-lt‘.L‘KHE H XHMHYCCKHE L‘EUﬁUI'EFL_ NpHMEHCHHE, cnocods IMOJIYHEHM A, Kucnorsr u
COIIH

Monapheiit o0bem razos. Pacyers! 10 XHMHHECKHM YPABHEHHAM

buanueckne cpolictea Bonel. Bona xak pacreopurens. Pacreopel. Haceuuenusie n
HEHACKILEHHBIE PACTBOPLL. PacTBOpUMOCTS BeweceTs B Boje. Maccosas 1018 BELIECTBA B
pacteope. Xumudeckne cpoiictBa Boasl. OcHoBanua. Ponk pacteopos B npupoae M B
AH3HK HenoBeka. Kpyroeopor Boasl B npupoje. 3arpsasHenne NpHpoaHbx Boj. Oxpana
H OMMCTKA MPUPOJHEIX BOJ

2.6

Fnacenurkaums Heopranvuecknx coemnHenii. Oxcuasl. Knaccndmkaums okcupos:

coneobpaiyiomine  (OCHOBHBIE, KHMCNOTHBlE, amdioTepHble) H  Hecoleodpasylolme.
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HUMEHK.’IH'I'}‘}TH OKCHI0B., PHIHYECKHE H XMMHHMECKHE CBOHCTBA OKCHOOB. ]_[UJI}"'-IEHHE
OKCHIOB

27

OcuoBauua. Kaaccuukaua OCHOBAHMIE: 1MENOYM M HEPACTBOPHMBIE OCHOBAHHA
Homenknarypa ocunobanuil. Pu3M4ecKMe M XMMUYECKHE CBOHCTBA  OCHOBAHME,
[Tonyuenne ocHOBAHUI

2.8

Kuenorel, Kiacendurauns kuenor. Homenknarypa kuenor, @HIHYECKHE H XMMHYECKHE
ceoiicTea kucnor. Pag akrusnoct metaos H H. bexerosa. [onyuenune kucnor

29

Comn. Homenknarypa coneil. Duamueckne u xumuueckue ceoiictea coneil. [onyuenne
cosei

2100

[MeHeTHYECKAd CBAIB MENIY EIIACCAMH HEOPrdHHYECKHX COeIHHEHHIT

2.11

XUMHUECKHMH IKCHEPHMEHT. KAHCCTBCHHOE ONPEICICHHE COJACPIKAHHA KHCIOPOJa B
BO3AyXe, nojiyueHHe, cobMpaHHe, PAacloO3HABAHME W H3YYEHHE CBONHCTB KHCIOpO/a,
HaONIIEHNE BIAHMOACHCTENS BEUIECTE ¢ KHCIOPOJAOM M YCIOBHA BOIHHKHOBEHHH H
[PEKPaleHHs FOPEHHA (I0Kapa), 03HAKOMIEHHE ¢ 0DpasUaMH OKCHIOB H OIIHCAHHE HX
CBOHCTB, noaydenue, co0HpaHHe, pacnO3HABAHME M M3YHEHHE CBOHCTB BOJOPOIA
(ropenne), BzanmoaeiicTere Bogopoaa ¢ okcnaom Mead (1) (BosMoacHo HenoneioBaHKHe
BileoMaTepuanos),  Habmogenue  ofpasuoB  BelECTB  KOOMYECTBOM | MOIb,
HCCIEA0BAHHE OCODEHHOCTEN PACTBOPEHMA BELLECTB € PAa3lIMMHON PACTBOPHMOCTLE),
[PUIOTORIEHHE PACTEOPOE C OLPeJeleHHOH MAacCOBOH J0JIeH PACTBOPEHHOIO BEeLIECTRa,
BIAUMO/EACTEHE BO/IBL ¢ METALIAMH (HATPHEM H KanbUMeM) (BO3MOKHO HCIIONIBIOBAHHE
BHICOMATEPHANIOB), ONpEIeieHHe PACTBOPOB  KMCIOT M Wenodeil ¢ [1OMOLbIO
HHIMKATOPOB, Hecle oBaHHe 00pailoE HeOPraHMHECKHX BEIECTE PANIMYHBIX KIIACCOB,
HaO/II04eHHEe HIMEHEHHA OKPACKM HHJHKATOPOE B PACTBOPAX KHCIOT M LUEnodei,
H3y4HeHHe B3auMmoaeHcTea okenaa meau (I1) ¢ pacrBopom cepHOM KHCIOTHL, KHCIOT ©
METAUIAME, pPeakuMil  HellTPAIH3IAlLMH, [OIYHEeHHe HEepPACTBOPMMBIX  OCHOBaHMI,
BLITECHEHHE OJHOID METAILIA JIPYTHM U3 PACTBOPA COJIH, PelIeHHE IKCIIEPHMEHTAIBHBIX
aa1ad 1o reme "Bamdeiinne KIaccs HEOPraHHHEeCKHX Cog/IHHeHnI"

[lepunoanuecknit sakon u Ilepuoanueckas cuerema xummueckux snementos JLH.
Mengeneena. CrpoeHue ATOMOB. XUMHYeCKas CBA3k. OKHCIHTENBHO-
BOCCTAHOBHTE/IBHbIE PEAKLIHH

3

—

n&?].'}BI::IE INONBITKH HJIHCCH¢HKHHHH xumuyeckux emedtos. [lonsrtwe o Ipyliiax
CXOJHBIX WICEMCHTOB [LLLEJIU"II-IEIE H METOYHO3CMEIbHBIC METAILIbBL, I'IOICHbL, HHEPTHBIC
I'.'-J'_H:I}. BJIEMEH'I'I:I, KOTOpLIE UG].'.IHE}"IU'I' HMLIJU'I'E]JHI:IE OKCHABL H FTHAPOKCH/ LI

32

[lepuoanuecknit 3akon. [lepuonnueckas cuctema  xumuueckux memenros  JLHL
Menneneesa, Koporkonepuoasas ®  anuuHonepuoadas  ¢opuer  [lepuoamnyeckoi
cucTeMel xuMudeckux uementos [LH. Menneneesa. [lepuoast u rpynnet. Pusnuecknii
CMEICT [IOPSAKOBOID HOMEPA, HOMEPOB [EePHO/IA U IPYIINLL JIeMeHTa

33

Crpoenne aromos. Cocrae  aromusix  sgep. Msortonst.  Ouexrponst.  Crpoenue
EKTPOHHLIX obono4er atoMoe nepesix 20 xumuueckux aiemenroe [lepuoanyeckoit
cucremel  JILM. Menjgeneesa. XapakrepucTHKA XMMHYECKOIO UIEMEHTA 10 €ro
nonosxkennto B Hepunoanueckoii cucreme J1L.HW. Menneneesa

34

FAKOHOMEPHOCTH M3MEHEHHS PAJIHYCA ATOMOB XMMHYECKHX HIEMEHTOB, METAIUIHYECKHX
M HEMeTAUIHYECKHX CBOICTBE 10 rpynnam M nepuojam. 3xadenne llepunoamyeckoro
sakona u [lepuoguueckoil cHcTeMbl XUMHHYECKHX JIEMEHTOB U1 PA3BHTHA HAYKH H
npaktiky. JL.W. Menaenees - yueHbli o IpasiaHHH

s
i

5 [Mumuueckan CHEA3b. Kosanentnas (IIU.’IHPH‘dH H HEIIU.’IHPH&H} CBHASb.

3JIEI{'IPUU'IPHL[EITEJII:H{J{JTI: xumMuyeckux semedtos, Honnas ceaie

3.6

CreneHn OKHCIICHHA. OKHCIMTEIBHO-BOCCTAHOBHTEILHBIE PCeaKLHH. HPUHEL‘UEI

OKHCIEHHA H BoCcCTaHoBIeHHA, OKHCIHTENH H BOCCTAHOBHTEIH
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3.7 KHMHYECKHH ARCIICPHMEHT: H3IYHCHHC UG]JH'.H.IUE BCIIECTE METAIUIOBR H HCMCOTAJLIOB,
E'jElHM{J,ﬂ.EfiCTBHE FHAPOKCHOA HHHEd C PACTBOPAMH KHCIOT H LI.le.'lU‘-ltEfi,_ [IpOBEAEHHE
OINBITOE, WILITHCTPHPYRHMIIHX  IIPHMEPEL  OKHCIHTENEHO-BOCCTAHOBHTC/IBHBIX pEHKI.lHﬁ

(I'UpEHH&:, PEdkIHH Pas/IOGRCHHA, CD&:,‘.IHHEI—IHH}

Tabnuua 23.2

[Ipoeepsiemeie TpeGoBaHus K pe3yiIbTaATaM OCBOCHHS OCHOBHOMH
obpazoBarelbHO nporpammel (9 wacc)

Kon
IIpU BE}]HE MO
pt?'j}']lb'l'ﬂ'l'ﬂ

HPUBEFHEMBIE NpeIMETHBIC PEIYIIBTATE] OCBOCHHA OCHOBHOH
UG}]ﬂEUBﬂ'I'E.’lbI—IDﬁ NporpaMmbl 0CHOBHOTO Uﬁll.lt?l'ﬂ UGPHSUBHI—II’IH

1

[lo reme: "Bemectso M XHMHUECKan peakuns”

1.1

PACKPLIBATE CMBICT OCHOBHBIX XHMHHCCKHX [IOHATHI: PaCTBOP,
WICKTPOJINTEIL, HEMICKTPOJIHTEIL, AEKTPOJIHTHHECKAA AHCCOUHAITHA,
PCAKLIHH - HOHHOIO UGMEHH, KaTalH3aTopR, XHMHHCCKOC PAdBHOBCCHE,
UG]‘]H'I'HM]:IE H H&EUG}]H'I'HM]:I&T PEAKIHH, OKHCIHTENBHO-BOCCTAHOBHTEIBHBIC
PEAKLHE, OKHCIHTENE, BOCCTAHOBHTCIL, OKHCICHHE H BOCCTAHOBIICHHE,
L/LIOTROITHA, El[sll.}.lﬂ'l't:pHUL"I'b, XHMHYCCKAH CBAIb (KUEFJJIEH'I'I—IHH.. HOHHAH,
ME'I'H:I:IH‘!CCK&H}., KPHCTAUTHHECKAA PEMIETEE, CILTABLI, CROPOCTD
NHMHYECKOH PEAKIIHH

1.2

HILIKCTPHPOBATE  B3dHMOCBEA3LE  OCHOBHBIX  XHMHYCCKHX [OHATHH H
HPHMEHATE 3TH [TIOHATHA NPH OMHCAHHH BEHIECTE H HX IIPEBPFJU.[EHHfl

1.3

COCTHBIATE  YPABHEHMA  MICKTPONMTHHECKOH  JIHCCOLMALMH  KMCIOT,
Lenoueil 1 coneil, NoHbIE H COKPALIEHHBIE YPABHEHHA Peakinil HOHHOIO
nDMeHA

1.4

PACKPLIBATE CYLHOCTE OKHCIIHTCIIBHO-BOCCTAHOBHTEIBHBIX pEHHLlHﬁ
HOCPEACTEOM COCTABICHHA WIEKTPOHHOID Dananca aTHx PEHKL[Iiﬁ

._.
L

HPOBOOHTE PadCHETRL IO YPABHEHH KDY XHMHYECKOH PEdELIHH

ITo remam: "Hemeramne 1 ux coegunenns” 1 "Mertans 1 ux coeaunenns”

2.1

KAPaRTEPHI0BATE {UIIH{JbIB‘d'I'I:-] DﬁLLLH&S H EIIEL[H[}JH‘-IECIEHE XHMHYECKHE
cBoCTBA HPOCTBIX.  H CHOMHBIX  BEHECTE, INOATBEPMHIAH ONHCAHHE
LPHMEPAMH  MOJIEKYIIAPHBIX. H  HOHHBIX }'PHEHEHHH COOTBETCTBY HOLITHX
KHMHYCCKHX pEElKU.HfI

22

COCTABIIATE  YPABHCHHA pEFIKIJ.Hﬁ. NOATBCPAAAKIIHY - CYIHECTBOBAHHE
rEHETHYECKOH CBA3H MERAY BEINECTEAMH PASJIHYHLIX KJIACCOB

23

[IPOrHO3HPOBATE CBOHCTBA BELISCTE B 3ABHCHMOCTH OT MX CTPOCHHA,
BOGMOMKHOCTH  NPOTEKAHHA  XHMHHYECKHX IIPEB]]HI.I.lEI-IHfi B PAa3IHHHBIX
YCIOBHAX

24

CACO0BATD MPABHIAM IIOJIB30OBAHHA XHMHYECKOH IIDC'_\-‘..'.[Uﬁ H :lﬂﬁUpH'I'UprIM
l]ﬁﬂ}]}rﬂUEHHliEM, d  TAKHKE HNpdBHITAM Uﬁpﬂll.lEHHH ¢ BoleCrBaMH B
COOTBETCTBHH c HHCTPYRKUHAMH Iy BbITOJIHEHHHEY JIHGUFFITUFI—II:IK
KXHMHYCCKHX OIBITOB IO MOYHCHHEY H {JUGM]JHHHIU I'H'.‘]-U{JEPEHH]:I?\' BCLICCTE
[HMMHHKH H YVIIEKHCIOro I'F.i'jH]

L]

[IPOBOIMTL PEAKLMH, TOATBEPAIAIOIINE KAYECTBEHHBIH COCTAB PA3IHYHBIX
BELIECTB: PACIO3HABATE OINLITHBIM [IYTEM XI0pPHI-, OpoMHI-, HOIM[-,
kapbouar-, docar-, cunukar-, cyiedar-, rHAPOKCHI-MOHBL, KATHOHI
AMMOHMA, MOHBI M3YMEHHBIX METAIOB, UPHCYTCTBYIOUWIHE B BOJHBIX
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PACTBOPAX HCOPIaHHYECKHX BCLICCTE

3 [o reme: "XuMuA M OKpyHaOLas cpeaa”

3.1 PACKPBIBATE CMBICH OCHOBHBIX XuMmHuecknx nonstui: LK sewectea;
KOPPO3Hs METAJLIOB

32 [PHMEHATE OCHOBHBIE ONEPAlHE MBICIHTENBHON JEATEIBHOCTH - AHAIHI U

CHHTCE, CPABHCHHE, UFHJG]J.IHHHE., CHCTEMATHIALHKY, BIABICHHS MMPHYHHHO-
CIHENCTBEHHEIX cBH3eH - JUIA HIYHEHHA CBOMHCTB BEIECTE M XHMMHYCCKHX
PEHKLLHI:J!I_ CCTECTEBEHHO-HAYYHEIC  METOAbLl  IO3HAHHA - I-IHﬁJIHJ.LlEI—IHE._
HIMEPEHHE, MOJACIIHPOBAHHE, 3KCIIEPHMEHT [}]EHJII:I—II:-II‘:I H MI:-IC.'lt.‘.HHbIFi}

Tabnuua 23.3

H}]UEEPH&:MHE ACEMCHTEI COACPHAHHA (‘} KJI.'-lL‘L‘}

Ko

[TpoBepAeMblil 2MEMEHT CONEPHRAHHIA

BELI.I,EUI'EU H XHMHHCCKAA PCAKLHA. HUET{J].'}EHHE

L.

[—

]’[epuumweuxuﬁ FAKOH. nE]JHU,ﬂ,H'—IEUI{HH CHCTEMA XHMHHYMCCKHX 2WNICMCHTOB IIH
MEH;.I&!_'I&:EBEL C'I'}]UEHME dTOMOB. BHKUHUMEPHUC'I'H B M3MEHEHHH CBOHCTB XMMMYECKHX
MICMEHTOR IIEPELIX TPEX MEPHOIOB, KAlHA, KAIbIHA 0 HX L‘UE.-'IHI-IEHHﬁ B COOTEBETCTBHH C
ITOJIOMKEHHCM WICMEHTOB B nEpliUﬂH'—IECK{Jﬁ CHCTEME H CTPOCHHEM HX dTOMOB

CTl.'}UEI-IIlE BEMIECTBA. BHALI XHMHYeCKOH cBazd. Tunsl KPHCTAILIHYHECKHX  pPeLIETOR,
JABUCHMMOCTE  CBOICTBE BEILIECTBA OT THIA I(].]HC'I'HJIIIH'—IECHUH PElIETEH H  BHAA
NHMHYECKOH CBHA3H. I"'-L'IHCCHLIJHKHL[IIH H HOMCHEIATYPd HCOPrdHHHYCCKHX BCLICCTB
[MEH\',J}'I—IHPUJ.[I—IHH H '['pHBHHJIbHElH]_ XNuMH4eCKHe CBOHCTBA BCHIECTB, OTHOCHIIHMXCH K
PA3 ITHYHEIM KJiaccamM HEOPrdHHYECKHX {JUE,JHHEHHI:JL_ MEHETHYECKAA CBHIbL
HEOPraHHYECKHX BCLLCCTE

1.3

KJIFJ{JL‘HLIJHIEHLIHH XHMHHYECKHX ].'}EFlKlJ.Hﬁ Mo pasIHYHBIM NPH3IHAKAM [HU HHCITY H COCTABY
YHACTBYHMIHA B PCAKIHH BCIIECTE, IO TEIUIOBOMY ZBILIJq.I&.':I('I'}f, [0 H3MEHEHHI) CTeleHe
OKHCJIIEHHA XHMHYCCKHMX MICMCHTOBE, IO UﬁpﬂTHMUUI'H, o YHACTHH) Kﬂ'l"ﬂJIli'jﬂ'lU].lﬂ}.
OK30- M AHAOTEPMHUHECKHE  PEAKLIHH, TEPMOXHMMHYECKHE YPaBHCHHA. IMoustue o
CROPOCTH XHMHYECKOH PEAKLHH

1.4

[Touarue ob UG}]H'I'HM]:I?{ H HEUGPH'I'HMHX XHMHYECKHX PCaKIHAX. [Monarue o
FOMOIEHHBIX. H  FETEPOrCHHEIN  PEAKLIHAX. [Mouarue © XHMHYECKOM PABHOBECHH.
'-I:'FJH'I'UPI:I, BIIHAKMIHE HA CROPOCTD XHMHYECKOH PEAKIHH H IIOIOMEHHE XHMHYECKOID
PABHOBCCHA

1.5

OKHCIHTEILHO-BOCCTAHOBU TEIbHEIE PEakIIHH, '-]'.'IHKI'pUHHbeI DAIAHC  OKHCIHTEILHO-
BOCCTAHOBUTEIBHOM PakLHH. Cocrasnenne }’PHEH&HHﬁ OKHCIHTCIBHO-
BOCCTAHOBHTEIIBHBIX ]]&:ﬂl(Llefl C HCNOALI0BAHHEM METOAA INEKTPOHHOIO Danadca

1.6

Teopua MMeKTPONHTHYSCKOH AHCCOLUMALMH. DNEKTPOIHTEL H HEMIEKTPoIuThL. KaTHoHEI,
aHMOHBL MexaHuiM IHCCOUMALNE BEWECTB ¢ PAIHYHBIMH BHIAMH XHMHYECKOH CBATH.
Crenens auccoudanun. CuieHeie M cnabele anexrponutsl. Peakunyn wonHoro odmena.
YenoBHA NPOTEKAHMA PEAKUHH HOHHOrO 00MEHa, NOIHBIE H COKPALIEHHBIE HOHHbIE
ypasHeHuA peakunil. CBolicTBa KMCIOT, OCHOBAHMH M cOnel B CBeTe NPEACTABICHHIT 00
snekTponuTHdeckoit anccoumanun. Kavecrsenuble peakumn Ha nosbl [lonstie o
FHAPOIH3E coneil

1.7

N HUMHUECKHH AKCHEPHMEHT. O03HAKOMICHHE € MOJCIAMH KPHCTALIHHMECKHX PEIIETOK
HEOPraHHYECKHX BEMIECTE - METAUIOBR H HEMETAILIOB [rpa(blrru H HJIMHEH}, CHOHHBIX
BCLICCTE (XJIUPH.'IH I-Iﬂ'l'pliﬂ}; HCCIICI0BAHHE  3dBHCHMOCTH CROPOCTH XHMHYECKOH

PCakLHH OT BO3JICHCTBHA Pas/IHYHEBIX ¢ﬂK'I'U}]UE; HCCIICAOBAHHE NICKTPONPOBOAHOCTH
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PACTBOPOE BCLICCTE, HpOHeCcd AHCCOUHALUHH KHCIIOT, ].LIEJIU'-IE;I H Ccodei {E-UL#MDH‘{HU
HCIIOJIB30OBAHHE H.I{,LI,E{JMEITEPMHJIUB}; NPOBEACHHE ONBITOBR, HIIHCTPHPYHOIIHX NPH3HAKH
[IPOTEKAHHA pEHHuHﬁ HOHHOTO O0OMeHa fUE}]HB{JB‘dHHE OCAIKd, BBLACICHUEC I'ddd,
UE]THHUBHHHE EU}J.]:I}: OIBITOB, HILTHCTPHPY HOLLHX ITPHMEPEL OKHCIHTCIBHO-
BOCCTAHOBHTEIIBHBIX }]E:HI(LIHFI [I'UPEHH&E, pPeaKlHH PASIOAHCHHA, CU&:,‘.[HHEI—IHH};
PACIIOSHABAHHE HCOPrdHHYECKHX BELIECTE C MNOMOLIBHY KA4MCCTECHHLIX pEHHI.lHﬁ Hid HOHEI
PELCHHE JRCNEPHMEHTIIBHBIX 5144

[

Hemeransl 1 ux COCOHHEHHA

3]
—

DGI.I.[EJ.H XAPAKTCPHCTHEAD alGreHoB. OcobeHHoCTH CTPOCHHA daTOMOB, XdPDdKTCDHBIC
CTCIICHH OKHCICHHA. C'I'pUCHHE H L}.IH'.IH"IEL‘KI'IE cBOHCTBA IMPOCTBIX BEILECTE - NaJIOICHOB.
NUMHYECKHE CBOICTBA  HA INIpHMEPS  X10pd (EEHHMU}J.EI?{JTBHE ¢ MCETAIAMM,
HEMETAILTAMH, I.I.lE.'lU'-IﬂMIi}. XJIU].'}UBU.LI,UPU,LL Conaunan KHCNOTH, XHMHYECKHC CB{JIL"IU'I'EB.._
[IOJIYHCHHE, [TPHMCHCHHE. HEHCTBHE XIopa H XI0poBOIOPOdd Hd OPraHH3IM HCII0BCK.
Bawueiime XNOPHABLL H HX HAXOWIEHHE B NIpHPOJIE

ro
i

O6was xapakrepucruka memeHToR VIA-rpynne. OcodeHHOCTH CTPOSHMA 4TOMOB,
xapakrephble crenedu okucienns. Crpoete u (hH3MYECKHE CBOHCTBA MPOCTHIX BELIECTE
- KHCIOPOJId M cepbl. AJIOTPONHBEE MOAMGMKALMH KHCIOPOJA H Cepbl. XMMHYECKHE
ceoiicTea cepel. CepoBojiopo, crpoenne, Guinueckie 0 xMMH4ecKkHe coiicTsa. OKCHBL
Cepbl KAK HpPeJCTABMTENM KHCIOTHRIX okcunos. Cephas kucnora, (ui3H4eckHe H
XHMHM4ecKHe cBolicTEa (00lMe K4k NpelCcTaBHTeN Kiacca KuenotT n cnenudmueckue).
XNHMHYECKME PeaklHH, JeHalllHe B OCHOBE UIPOMBILUIEHHOIO Cnocoda HoTydeHH:
ceproit kucnotel. [Ipumenenne. Conu cepHoil KMCIOTBL, KAYECTBEHHAA PEAKLHA HA
cyabthar-uon. Haxomoienue cepst u ee coenmHeHuit B npupoje. XHMHHECKOE
BArPAIHEHHE  OKPYRAIOIWIEH  CPelbl  COSJMHEHHAMH  Cepbl  (KHCIOTHBIE  JIOAH,
3ArPAIHEHHE BOYIYXA H BOJOEMOB), cnocodbl €10 Npe1oTBpalleHUA

b
Lad

O0was xapakrepucTHka sneMentoB  VA-rpynnel. OcoGeHHOCTH CTPOEHHA 4TOMOB,
XAPAKTEPHLIE CTENEHH OKHCIeHHA. A30T, PACNPOCTPAHEHHE B NpHpoae, (MiIHYecKHe H
xuMuueckne ceoiicrea. Kpyrosopor azora B npupome. Ammuak, ero duiumdeckue u
XHMHYECKHE CBOHCTBA, nomydeHue n npuMeHenne. Connm aMMOHHA, HX (HIMHECKHE M
XHMHYECKHE CBOHCTBA, npuMeHenne. KauecTBeHHas peakiius Ha MOHBL AMMOHMA.
A30THAA KMCIOTA, €€ nonydeHHe, (H3HYEeCKHMe M XMMMYecKHe cpoilctBa (oDmme kak
HpeACTABHTENA Kiaccd KHenoT M cneuundeckue). Henonsiosanne HUTPATOB U colei
AMMOHMA B KAYeCTBE MHHEPAIBHBIX  yao0peHuid. XuMMH4ecKoe 3arpaiHeHHe
DKpYMAOWEH cpeibl COSIUMHEHHAMH a30Ta (KHCIOTHBIE JOHIH, 3AIPAIHEHHE BO3IYXA,
1104Bk] H BOJIOEMOB)

2 4\Docdop, amtotponteie Moandukauny hocdopa, pusHUeckHe H XHMHYECKHE CBOHCTBA.
Orcnn docopa (V) u dochopran kucnora, (Gpuindeckne M XMMHYECKHE CBOHCTBA,
nonyuenne. Henonezosanue ocdaros B KauecTBe MHHEPAILHBIX Y I00peHHil

2.5|00was xapaxrepuctika semeHtoB [VA-rpynnel. OcoBeHHOCTH CTPOCHHA ATOMOB,
XAPAKTePHbIE — CTENEHH  OKHCIeHHA.  YIIepoj,  auloTponHble  MOAR(HKALMH,
pACIIpoOCTpaHeHHe B npupoje, uIMdeckue M XMMHYecKMe cBoiicTea. AncopOuus.
Kpyrosopor yraepoaa B npupoje. Oxenmasl yrioepoaa, HX hH3MHecKHe H XHMHYECKHE
CBOHCTBA, JIEHCTBHE HA AHBLIE OPraHMIMBI, HOIYYEHHE H HPHMEHEeHHE. KOOI HYecKHe
npodlieMsl, CBA3aHHBIE ¢ OkcuaoM yrinepoaa (IV); runoresa rnodanbHOro NOTENNEHH
KIIMMaTa: NapHUKoBRIT ddert. YronkHas kucnota M oee conM, HX (PH3MYECKHE H
XHMHYECKHE CBOHCTBA, nony4enue H npumenenue. Kavecrsennan peakuus Ha xapboxat-
HoHel. Henonejopanne kapOoHaToR B ORITY, MEAHLUHHE, NPOMBILICHHOCTH H CEIBCKOM
xosaiicTe

b
(=0l

]-[EPBUHH‘-IEUI]:H]:IE NoHATHA 00 OPraHHMeCKHX BEIIECTBAX KdK O COCIHHCHHAX YITIEpOo/ia
[ME'[’HH, ATdH, 3THIICH, AUETHIICEH, 3TAHOJ], NIHOEPHH, YRCYCHAH HIlL:.'lD'I'H}. Hx cocrae n
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XHMHYCCKOC CTPOCHHE. [MouaTHe 0 DHONOIrHYECKH BAMKHBIX BCINCCTHAX D WHPAX, ﬁE.’lKElK._
YINEBOAAX - H HX POIH B WH3HH HEI0BCKd. MH’IEPHHJII:H{JE CAHHCTBO OPrdHHYECKHX H
HEOPraHHYECKHX UUE,‘IHHEI—IHﬁ

b2
|

Kpemunii, ero dmindeckse M XMMHYECKHE CBOHCTBA, NOIYHEHHE M NPHMEHEHHE.
Coenunenns xpemuua B npupoae. Oduue npejacrasnedns od okcune kpemuus (IV) u
kpemuMeroil  kucnore.  CHIMKATBL, HX  MCNONBIOBaHHE B OBITY, MeIHLHHE,
poMblUIeHHOCTH, BasHeline cTpouTenbHble MaTEPHANIbL KEPAMHKA, CTEKIO, LEMEHT,
Geron, wenesoberon. [lpoGnemsr  GezonacHoro  HCHONBIOBAHHH — CTPOMTENBHBIX
MATEPHAIIOB B NOBCEIHEBHOH HKH3HH

b2
o0

NHMHYECKHHH IRCICPHMEHT. H3YHCHHE UEPHHHUB HECOPTdHHYCCKHX  BCLICCTE, CBOHCTB
COMAHOH KHCIOTRL, NMPOBEICHHE Ka4CCTBEHHBIX PEHKLIHfI Hd XITOPHA-HOHBL H HHGJIID,LI,EI-IHE
LIPH3HAROE HX IIPOTCKAHHA, OIbIThIL, OTPAMRAHMITHE LIJH3H‘IECKH&: H XHMHYECKHE CBOHCTBA
FdJIOréHoOE Ho HX UUE,H,I’IHEHI’IH fBU'JMU}KHU HCIIIB3OBAHHE BH,LI,EUMFH'EPHHJIUB};
IHAKOMIICHHE C© UG]'}FIJ].LEIMI{ XIOPHAOE fI'F]JIUl'EHH,ﬂ,{JB}Z_ OFHAKOMIICHHE C UGPHELIHMH
CEPRL H €€ COBIHHCHHAMU [BU'_{MDIII{HU HEIIOJIB3OBAHHNE BHLI,EUMEI]'E].]HH.IIUB]I_ HabIoeHHE
[IpOLeCCd UG}'I'.’IHBHHHR caxapa naja JIEHCTBUEM I(DH].[EH'IPH].’HJBHHHUE CB}THUE KHCIIOThIZ
HAYUCHHE XHMMHYECKHX cBOHCTR pHBGﬂBJIEHH{Jﬁ L‘epHUﬁ KHCIIOTHL,  [POBEICHHE
KAYECTBEHHOMI PEAKLIHH  Ha {J}".III:-LIJH'I'—HUH H HFJGIIHJJJ.EHHE [IPH3IHAKA €€ IPOTCKAHHA,
OIHAKOMIICHHE C© EllJI'I3I{‘-1t3UI(HMI{ CBOHCTBAMMH  A30T4a, EllJUCLIJUPﬁ H HMX COSOHHEHHH
[BU'_‘.'MU}KHU HCIMOIB3IOBAHHE BH,H,EUMH'I'E!]]HHJIUB}, UGPH]LIHMH d30THBIX H LI}UC!}[JUPI—H::IK
}«’;J.Dﬁ].]t.‘:HHrI: MONIYHEHHE, E.‘DEPI].'}FJHHE, PACIIOZHABAHHE H HIYVHCHHE CBOHCTE aMMHMAKA;
[IPOBCICHHE Kd4CCTBCHHBIX peuﬁuuﬁ Hd HOH dMMOHHA H qJUCLIJEl'I'-IiUH H HIYHCHHC
LIPHIHAKOB HX MNPOTEKAHHA, B3ElHMUJ.I,EﬁU'l’HHE KUHL[BH'I]]HPUBHHHUﬁ A30THOH KHCIIOThI ©
MEIEH) (EUSMU)KHU HCIMOJIB30OBAHHE BH;J.E.‘.'DMH'['&EPHH.'IUE}; H3IYHEHHE MOJeIeR
KPHCTALIHHECKHR PCLICTOR a/Masa, I']Jﬂ(llJI'I'I'ﬂ., CllJ}".IIJIE].'}EHﬂ; GFHAKOMIICHHE © IIPOLECCOM
Ei,LICD}]ELlHH PACTBOPEHHBIX  BEMIECTE AKTHBHPOBAHHBIM - ¥TIIEM M }"(J'IT}UFIC'I'BUM
LIPOTHBOrA34, NOIYYEHHE, L‘UEHPFII-IHE._ PAcO3iHABAHHE H HIYHCHUE CBOIHCTB YIJEKHCIOrD
Fd3d, HPOBEACHHC KAa4CeCTBCHHBIX ]]EHIELII'II‘:! Hid KﬂpﬁﬂHEﬂ.'l'- H CHIHEAT-HOHBI H HIYHCHHEC
LPHIHAKOB HX NpOTEKAHHA, OSHAKOMICHHE C IIpU;J.]-’KI.[IiEfI CHIHKATHOMH
HPOMBIILIEHHOCTH, PEINEHHE DJECNEPHMEHTANBHBIX 34044 110 TEME "Bamueimne
HEMETAILILI H HX CUE}J.HI—IEHHH"

MeTanis u ux COCIHHEHHA

3

[—

DGI.I.[B.H XAPAKTEPHCTHRED XHMHYECKHX 2JIEMCHTOB - METALIOE Hd OCHOBAHHH @HX
MO0 EHHA B “E}]HU}lH'—IE{JI\'Uﬁ CHCTEME XHMHYCCKHX WICMECHTOB ﬂ}’{ MEH;J.E:JIEEEEI H
CTPOCHHA  dTOMOB. C'I'FIUEHHE meTannoe, Merannmuueckas CBHIE M METAIUIMYECKAR
EPHCTAILIHHECKAR PELICTRE. 3JIEK'IPUXI1MM'—IEEI{I{H pAaa HEileEI}KEHI’II:Jl METR TR

MHIHYecKHe H XUMHYECKHE CBOHCTBA METALIOB. ':-]GI.I.I,MF;1 crocodn NOJIYHCHHA MCTAI0B.
[Mouarue o KOPPO3HH METALIOB, OCHOBHLIE Crocoiel 34IIHTEL HX OT KOPPO3HH. Cnnagel
[U'I'HJII:., HYI'YH, jJ.l-UpEl.'lI-UMHI-IHfI. EIHJI-HH] H HX IIPHMCHCHHE B ﬁblT}' H IPOMBINUICHHOCTH

33

Llenounsie mMetauis: nonoxenne B [lepuoandeckoil cucTeMe XMMHHECKHX IEMEHTOB
.. Menneneesa; crpoeHHe MX aTOMOB; HaXOXJIeHHe B npupose. Puinueckwe u
XHMHYECKHE CBOHCTBA (HA NpHMepe HATPHA M Kanua). OKCHIbI U THAPOKCH 1Bl HATPHA H
ks, [Ipuvenenne menouHbIX METAUIOB H HX CORIHHEHHH

34

[lenounosemensHEle METAMILL MArHwid M kansuwil: nonoxenne B [lepuonmueckoi
cucTeMe xumudeckux anementos JLH. Menneneesa; crpoeHHe UX aTOMOB; HAXOHAIEHHE
B npupoje. Ouiudeckie B XMMHYECKHE CBOHCTBA MarHus W Kaneuus. Basoeiiume
coeqMHEHHs Kanbuua (oxcup, rugpokcwn, conu). Kecrkocts Boawl M cnocobel ee
VCTPAHEHHA

s

AOMHHHA, [OI0KEHHE B HEPHU}J.H'—IECKU& CHCTEME XHMHYECKHX MICMCHTOB ruI’I

MEH}JE.’I&.‘:EBH; CTPOCHHE dTOMA, HAXOKICHHE B IPHPOAC. MuiHuecKkHe H XHMHYSCKHE
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cBOiiCTBA AMIOMHHHA, AMDOTEPHBIE CBOHCTEA OKCHA H IHAPOKCHIA ATKMHHHA

3.6 Keneso: nonowenne B [lepuojuueckol cucreMe Xumudeckux wementos [
MeHnzeneesa; CTPOEHHE ATOMA; HANOKAEHHE B npupoje. DHIMYecKHe H XMMHYECKHE
croicTBa menesa, Oxkeuasl, ruapokcuasl 1 conn xenesa (1) » menesa (1), nx cocras,
CBOIICTBA H NOIYUEHHE

3.7 (Xumuuecknil HKCHepHMEHT: 03HAKOMIEHHE ¢ 00pajuaMH METAIOB H CIUIABOB, HX
(pH3IMHECKHMH CBOHCTBAMM; M3Y4EHHE Pe3yILTATOBR KOPPOIHH METAILIOB (BOIMOHHO
MCHOIBI0BAHHE BHICOMATEPHANOR), 0CODCHHOCTEH BIaMMOIeiCTBHA OKCH/IA KAJIBLIMA H
HATPHA ¢ BOAOH (BOIMOMKHO MCNONBIOBAHME BHICOMATEPHAIOR); HCCIEAOBAHHE CBOHCTE
WECTKOH BOJBL [POLECCa NOPEHHA MWele3a B KHCIOpode (BOIMOKHO HCHONb30BAHHE
BHICOMATEPHANIOB); MPUIHAKOB NPOTEKAHNA KAMECTBEHHBIX PedKliHii Ha MOHBL (MATHUA,
KallbLMA, ATOMHHHA, UMaka, wenesa (1) n wenesa (1), seau (II); nabmwopenue u
OIHCAHME [POLECCOB OKPAlHBAHMA IUIAMEHH HOHAMM HATPHH, KAIMA M KlbLHA
(BO3IMOMHO MCNOILIOBAHME BHICOMATEPHAIOR); MCCIel0BaHHe aM(pOTEPHRIX CBOICTE
FHAPOKCHAA SIHOMHHHA H FHAPOKCHIA LMHKA, PELIEHHE IKCIEPHMEHTAILHBIN 34144 10
Teme "BasueHinme MeTanisl H X COSIHHEHHA"

4 [Xumua n okpy®awmas cpea

4.1 [HoBwie MATEPH@IB H TCXHOIOHH. BELI.I,EL"]'BH H MATCPHANBI B IIUEEE}J.HEBHUI\;I AHIHH
YENOBEKA. XHMHE H FN0POBLE. Bezonacuoe umcnoneioBanue BCLIECTE M XHMHYCCKHX
pEHKL[I'Iﬁ B ﬁbl'l'}". l'IepBan ITOMOLIE ITPH XHMHHECKHX (WRONAX H OTPABICHHAX

4.2|0cHoBBI 3KOIOrHYECKOH MPaMOTHOCTH. XHMHHECKOE 3arPASHEHHE OKPYHAOWEH cpe/ibl
[JIK. Pone xumuu B pewmennd sxonorndeckux npodned. Ilpupoansle meTouHHKH
YINEBOAOPOIOE (YItib, IPHPOAHEIL ra3, HediTh), NPOAYKTEL MX nepepalboTku, HX poib B
DBEITY H NPOMBIILIEHHOCTH

4.3 Xumuueckuil  JKCnepuMeHT:  M3ydenue o0pasloB  MaTepHanoB  (CTEKIO, CILIABLL
METAILIOB, NOIHMEPHBIE MATEPHAIbI)

155.7. Insa npoeeaeHus OCHOBHOTO MOCYIAPCTEEHHOID 3K3AMEHA 110 XUMuH (1anee - O3
N0 XHMHM) Helodb3yercs nepededs (koaudmkarop) nposepsembix TpefoBaHHI K pesyibTaTam
OCBOSHHS OCHOBHOH o0pasoBarensHol NpoOrpaMMel  OCHOBHOO ofulero oOpasopaHus H
HUIEMEHTOB COJCPHKAHHA.

Tabnuua 23.4

[lpoeepaemuie va OI'3 no xumuu tpebosanna
K PelyIbTATaM OCBOSHHA OCHOBHOIH 0DpaioBaTeNbHOI NporpaMMel
OCHOBHOTO o0uero obpasoBaHMs

Kon [Tposepaemble TpefoBAHHA K IIPEAMETHRIM PE3yILTATAM DA30BOI0 YPOBH
HPOBEPAEMOI0 | OCBOECHMA OCHOBHOH 00pa3oBaTelibHOMH IPOIPaMMBl OCHOBHOIO 001ero
peloBanns obpasosanns Ha ocaoBe ©I'OC
! [Ipescrasienue:
1.1 0 NOIHABAEMOCTH  ABIEHMIL  NPHPOABL,  NOHMMAHHE  O0BEKTHBHOI

THAYHMOCTH  OCHOB  XHMHYECKOH HAYKH KdK odnacTu COBPEMEHHOID
CCTCCTBOIHAHHA,  KOMIIOHCHTH U'ﬁLLLEﬁ KYJIIBTYPhI H IIPHKTH'-IECIEUE
PMEATENIBHOCTH HENOBEKA B YCIIOBHAX COBPEMEHHOIO UG].LIECTBH: MOHUMAHKE
MECTd XHMHH CPEIH JAPYIHX CCTCCTBEHHBIX HAYK
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1.2

& Had¥YHHbIX MCTOA4X [MO3HAHHA, B TOM HHCIC 3IKCIHCPHMCHTANBHBIX H
[TECOPETHYECKHX METONAX HCCIENOBAHHA BEINECTB H M3YHEHHA XHMHYECKHX
pEEiKLIIlﬁ; YMEHHE HCIIOJIBIOBATE MOJEIH A4 o0 BACHEHHA CTPOCHHA 4TOMOB
H MOJICKY 1

1.3

0 cthepax npodecCHOHANBHON JIEATEIBHOCTH, CBHIAHHBIX C XHMHMEH M
COBPEMEHHBIMHM  TEXHOIOIHAMH,  OCHOBAHHEIMH  H3  JOCTHAKEHHAX
NHMH4ECKOH HAYKH, 9T0 NO3BOIHT 00y4aOMMMe PACCMATPHBATE XHMHE)
kak clepy ceoeil Dyayued npodeccHOHANBHOH JEATENBHOCTH M CHEIATH,
OCOIHAHHBIL BEIDOD XMMHM Kak NpofiHIbHOIO NPeiMETa IPH NEepexoile Ha
VpuBEHb cpeanero obuero obpasosaHuA

BJIH.L[EI-IIlE CHCTEMOH XMMHYECKHMX 3HAHHH M VYMCHHE NPHMEHATE CHCTEMY
KHMHYCCKHX '.iHHI-IHrI, KOTOPdA BRIHYACT!

2.1

BAWHEHIIHE XMMHYECKHE TOHATHA: XHMHHYECKHH WISMEHT, aTOM, MOIEKYIIA,
BELISCTRO, [IPOCTOE M CIOKHOE BELIECTBO, OJHOPOJHAN W HEeOHOPOIHAR
CMECh, OTHOCHTE/IBHLIE ATOMHAH W MOJICKY/ISPHAR MACCHL, KOIHYECTBO)
BELLECTBA, MO/b, MOISPHAS Macca, MonspHbli o0beM, OKCHI, KMCIOTA,
OCHOBAHME, CONb (CPelHAd), XHMHYCCKAA PEAaKLUA, PEdKUHH COeIHHEHUA,
PEAKLINH PAIOHKEHHA, PEAKLMH 3aMElIeHHA, peakuun o0MeHa, TeloBoi
ahhert peakumn, IK30- H IHAOTEPMUHECKHE PEAKLHH, PACTBOP, MAaccoBas
101 XMMHYECKOTO 3MeMeHTa B CORIHHEHHH, MACCOBAN 0/ W [IPOLEHTHAN
KOHLEHTPALMA BeLeCTBd B PACTBOPE, AAPO 4TOMA, SNEKTPOHHLIA CIOH
ATOMZ, ATOMHAH OpPOMTANL, PAIMYC  ATOMEA, BANEHTHOCTR, CTENEHB
OKHCJIEHHA, XHMHYECKAHd CBAL, WIEKTPOOTPHUATENLHOCTh, IIOJIAPHAA M
HENOMAPHAS KOBANEHTHAS CBH3b, HOHHAH CBA%b, METAIMYECKAH CBHA3b,
KPMCTAIHYECKAR — pelleTka  (ATOMHas,  MOHHAA,  METAUIMYECKas,
MOISKYIHPHAA), HOH, KATHOH, AHHOH, O9NEKTPOJIHT H  HEMIEKTPOINT,
ICKTPOIHTHYECKAR JHCCOLMALIMA, peaKLuM HOHHOTD o0MeHa,
OKHCTHTEIBHO-BOCCTAHOBHTEIbHBIE PEeaKLHH, OKHCIIHTE b H
BOCCTAHOBUTENL, OKHCIIEHHE H BOCCTAHOBIEHHE, MIEKTPOINI, XMMHYECKOE
pasHOBecHe, 00paTHMBIE H HeoOPATHMEIE PEAKLMM, CKOPOCTE XHMHYECKOH
peakuny, katannsarop, IJIK, koppoins MeTauoB, CIulask

22

OCHOBOIIOJIAIA O LI HE JAKOHbI XHMHHI FAKOH COXPAHEHHA MACCHI,
IIEPHU.-'IH'—IECKHFI 3dKOH HI’I M&.‘:HJJ.E.'IH&:BEL FAKOH MNMOCTOAHCTEA COCTdBA,
FdKOH AEUI'ﬂLI,pU

23

[TEOPHH XHMHHI dTOMHO-MOICKYITHPHAA TEOPHHA, TEOPHA
SMIEKTPOJIHTHHEC KO JIHCCOLMALHH

BJIHJ.[EHI!C OCHOBAMH XHMHYECKOH I'PAMOTHOCTH, BI{_'II-U‘-IHIULLLEFII

3.1

IWYMCHHE NPAdBHIIbHO HCIIOIB30BATE H3IYHCEHHBIC BCINCCTEA H MAaTCpHAIIb] {B
rom HHCNE MHHEPAILHLIC '_\-K.'.IL]EPEHHH,_ METAIUIBL M CINIABLL, NPOAYKTHI
IIEPEPHGUTI{I{ [IPHPOAHBIX HCTOMHHKOE YTITICBOIOPOOOB {YI'JIH._ NPHPOIHOIN
"d3d, HECIP'I'H] B ﬁbl'l'}f, CCIbCKOM KUEHﬁU'I'EE._ Ha ITPOH3IBOACTEE H IIOHHMAHHE
FHAMCHHA KHPOB, DenKos, YIICBOOA0B 1A OPprdHisMa Hel0BCkd; YMOHHC
[IPOrHOSHPOBATE BIHAHHE BELIECTE H XHMHYECKHX IPOLCCCOB Ha OPrdHHEM
HENOBCKD H OKPYIRAIOU Y INIPHPOOHYRY CPELy

3.2

IVMCHHC HHTCIPHPOBATE XHMHHYCCKHE 3HAHHA CO SHAHHAMHM JIPYIHX }”—IEﬁI—IIﬂK
[IpEAMETOR

33

HAJIHYHE OIBITA pHGUTbI ¢ PasiIH4YHbIMH HCTOYHHEADMH IiHLIJU'pMElLlI'IH Iy
KHMHH [HH}"—IHHH H HAYHHO-ITONYIAPHAR JHTEPATY P4, CIOBAPH,

CLIPABOMHHKH, HHTEPHET-Pecypesl)
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34

IVMCHHC OOBEKTHBHO OUCHHBATL HH{IJUPMHLLHH} 0 BCLUCCTBAX, HX
[IPEBPALICHHAX W [PAKTHHECKOM NPHMEHEHHH H YMEHHE HCIMILI0BATE €€
JUIH PELUEHHA }"'-IEGHU—IIU'.%HHBHTEJII:HI:\IX 3 1d4

BiajeHne OCHOBAMH HOHATHHHOIO Annapara M CHMBOJIHYECKOrO H3bIKA
XMMHM JUIH COCTABIEHMA (DOPMYII HEOPraHMYECKHX BEIIECTB, YPaBHEHUil
NHMHHECKHX pedakuHil; ocHOBaMH XuMmHueckoil HomeHknarypel (IUPAC n
[TPHBHAILHOI)

Yuedue OO0OBACHATE CBH3E [IOIOMKEHHA 2JIEMEHTA B nEPHU.LIH‘-lECIEUEI
CHCTEME € YMHCIIOBBIMH XdPAKTCPHCTHRKAMH CTPOCHHA aTOMOB XHMHYCCKHX
AIEMCHTOB {{JUL"IHE H  Sapaa Aapd, obmee  uucno ZiJIEI\"]T]UHUE}._
PACIIPEACIEHHEM WIEKTPOHOB [0 3HEPIETHHECKHM  YPOBHAM  dTOMOB
[IEPBLIX TPEX NEPHOA0E, KdJIHA H KallbLHA

H]TE.LI\CTEJB.'IBHHE 8] Ilﬂplﬂlﬂﬂ"lﬂﬂlﬁ_'lﬁ JABHCHMOCTH CBOHCTE XHMHYECKHX
AIEMCHTOB {FMH}L dTOM, Z:LIIEH']'F)UU'J'F'JH].[HTEJII:HU{JTI:}.. IpOCTEIX.  H
ICIIOMHBIX BCLUCCTE OT INOJIOMCHHA 3JECMCHTOEBE B HEPIIU}J.H"IEL‘K{JH CHCTEME
l:E MANLIX NEPHOMAAX H ITABHBIX IIUﬂ.I'}]‘_‘.‘IIIlHX:I H SIEKTPOHHOIO CTPOCHHA
dTOME

Y MeHHE KIacCHpHLIHPOBATE:

7.1

KHMHYCCKHE JJIEMEHTEL

7.2

HEOPraHHYECKHE BELHCCTBL

7.3

XHMHYECKHE PEAKLIHH

Y MEHHE ONPEeIeATh:

8.1

BAJICHTHOCTE H CTCIICHE OKHCIICHHA XHMHHCCKHX MICMCHTORB, 3dpaj HOHA

8.2

BH XHMMYECKOH CBA3H M THII I(]JHCTFJJIJIH'—IEUHUH CIPYETYPLI B
ICOCHHEHHAX

8.3

NApAKTep Cpelibl B BOJHBIX PACTBOPAX BELIECTB (KHCIOT, OCHOBAHUIL)

8.4

JOKHCITHTENb H BOCCTAHOBHUTEIE

Y medue XAPARTEPHIOBATE {IJH'.‘]-H‘-IH{JICHE H XHMHYECKHE CBOHCTBA:

9.1

NPOCTHIX BEILECTB (KHCIOPOd, 030H, BoAopod, rpadmr, ammas, KpeMHMI,
a30T, Gochop, cepa, Xxn0p, HATPHIL, KaaMid, Mardnii, Kaaeuuil, aTOMHHHIL,
Feneso)

9.2

CII0JKHBIX BEIIECTB, B TOM HHCIE HX BOJHBIX PACTBOPOB (BOJA, aMMMAK,
XIIOPOBOOPO/L, CEPOBOAOPO/], OKCHIBI M FHAPOKCHALL Metamios [ - IIA
rpyni, amoMuand, Mead (11), nuaka, wenesa (11w 11), okenas yroepoaa (11
u IV), wpemuua (IV), azora n docdopa (III u V), cepur (IV u VI),
cepHMeTas, cepHas,  asorderas,  azorHad,  QoodopHas,  yroisHas,
KpeMHHEeBas KHCJIOTA H HX COJH)

9.3

[IPOrHOZHPOBATE H XAPAKTEPHI0BATE CBOICTBA BELUECTE B 3ABHCHMOCTH OT)
HX COCTABAd H CTPOCHHA, NPHMEHCHHE BEWICCTE B 3dBHCHMOCTH OT HX
CBOHCTB, BOSMOMKHOCTh HNPOTECRAHHA  XHMHYCCKHX IIPEB]JﬂLL[EHHﬁ B
PASITHYHBIX YCIOBHAX

Y MEHHE COCTABIATE MOJIEKYIIAPHBIC H HOHHBIC YPAdBHCHHA PEHKLLHF!, B TOM
HHCIIE?

10.1

peakunii HoHHOro 0fMEHA

10.2

[OKHEIHTEIBHO-BOCCTAHOBHTC/IBHBIX PEA KLMH

10.3

HILTHMWCTPHPYHOHY  XHMHYECKHE CBOICTBA HIYHEHHBIX KIACCOB fl'p}"llll}
HEOPraHHYECKHX BCIICCTE

10.4

MOATBEPAAHIIHX FEHETHHECKYH) BIAHMOCBATE MEKIY HHMH

11

Y MEHHE BRIYHCIIATE (MPOBOIUTE PACHETHL):
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OTHOCHTCNBHYHY MOICEYIAPHYHY H MOJAPHYHY MAcChl BCLICCTE, MACCOBYH)
LOJTHY XHMHYECKOID 2JIEMEHTA B COSJHHEHHH

1.2

MACCOBYHY JOVIH) BEIIECTEA B PACTBOPE,

11.3

KOJTHYECTBO BEUIECTEA M €I'0 MACCY, o0BeM razon

1.4

10 YPABHEHHAM XHMHYCECKHX ]JEHIEL[HF! H HAXOJIHTE KOJIHYECTED BEICCTBRA,
0DbEM K MACCY PCArcHTOB HIIH NPpOAYKTOE PCadKLIIHH

12

Braienue (3HaHUE OCHOB):

12.1

IOCHOBHBIMH  MCTOAAMH HAYHHOI'O IO3HAHHA (HﬂﬁJIIU,LIEHHE._ HIMEPCHHE,
SKCMEPHMEHT, MU,JEIIHPUBHHH&::I NpH H3YHMEHHH BEIHECTE H XHMHYCCKHX
HEJIEHHI:‘I; YMCHHE L‘q.IUpM}'.IIIl]JUEFlTI: IIPUﬁIIEM}f H HNpelIdEHTE [MYTH €€
[PELLICHHA

12.2

DesonacHoil paboTel ¢ XMMMHECKHMHM BElIECTBAMM, XHMHYECKOH nocyaoit u
ladoparopabiM 000py10BAHHEM

12.3

npasuiamy GezonacHoro odpallleHHA ¢ BELECTBAMM, MCNOILIYEMBIMH B
[MOBCEMHEBHOH MKH3IHM, NPABHIAMH NOBedeHMs B Uenax  chepemeHus
SI0POBEA M OKPYKAWLIEH [PHPOAHOH  Cpeibl NOHHMAHHE BpEia
(onacHocTH) BO3ACHCTEBHA HA KHBLIE OPraHHIMEL ONPEIEICHHBIX BEIIECTB,
criocoboB YMEHBIIEHHA H IPEIOTEPALLIEHHS HX BPeJIHOID BO3IeHCTBHA

Hannuue NMPAKTHHYECKHNY  HABBIKOB  INIAHHPOBAHHA @ H  OCYIICCTBICHHA
[CASAYVHMIHX XHMHYECKHX 3KCNEPHMEHTORB!

13.1

HIYHEHHE H OIHCAHHE Li.IH'jH'-IEL‘KHK CBOHCTE BELIECTB, O3HAKOMIIEHHE ¢
[IJHIH'-IE{JI{HMH H XHMHYCCKHMH HABJICHHAMH. OIBITEL, HITHCTPHPYHMIHE
[TPHIHAKH NIPOTCKAHHA XHMHYECKHX ]]&:HKLIHf'Jl

13.2

H3YHCHHE cnocobos PasaciIcHHA cMece

13.3

[TOJIYHEHHE KHCIIOPOAd H HIYHCHHE €ro CBOHCTB; MNOMYHEHHE BOAOPOIA H
HIYHEHHE Cro CBOMHCTB; HNOAYHEHHE YIUICKHCIIOND I'd3d H H3YHUCHHE €O
CBOHCTE; IIOJIYHEHHE daMMHHAKD H HI3YHCHHE CI'0 CBOHCTB

13.4

[IPHIOTOBICHHE PAcTBOPOE C OIpeacicH HOH MACCOBOI J10U1ei
[PACTBOPCHHOID BEUICCTBL

13.5

[NPHUMEHEHHEe HHIMKATOPOB (nakMyca, mermiaopad:xa o denondranenna)
U1 OHpeieleHHs XapakTepa cpelbl B PACTBOPAX KHCIOT M 1enoyei

13.6

MCCIIEI0BAHME H ONHCAHHE CBOHCTB HCOPraHHYCCKHX BCIICCTE PAa3d/IHHHBIX
EIACCOE, H3IYHCHHE E'.‘l-EiHMU,J,EfIUTBHH KHCIIOT © METalulaMH, OKCHIAMH
METANN0E, PACTEOPHMBIMH H HEPACTBOPHMBIMH OCHOBAHHAMH, COJIAMH,
[IOIYHEHHE HEPACTBOPHMBIX UCHDEHHIifI; BHITCCHCHHC OJHOI'O MCTALIA
WPYTHM M3 pacTBOpa  COJH,  HCCIHEA0BAHHE  dM [IJU'I'E]'.IH bIX CBOICTE
FHAPOKCHIOB d1HMHHHA H HHHEKA

13.7

pelleHHe IKCNEePUMEHTANBHBIX 3a71a4 1o temam: "OCHOBHBIE KIACCHI
HEOPraHMYECKHX  COeMHHeHH", "DaekTponnTuqeckas  auccouHanHs’;
"BamHelune HeMeTalUIbl M MX coeauHenus”; "BamHeline MeTamisl 1 HX

coeanHeHua"

13.8

NMMHYECKHE JKCHEPUMEHTEl, WULBOCTPHPYIOUIME NPHIHAKKM IIPOTEKAHHA
PeakLnii HOHHOTO ODMEHA; KaYeCTBEHHBIE PEAKLIMH HA NPHCYTCTEYOLINE B
BOJIHBIX PACTBOPAX MOHBL: XJIOPH-, DpoMui-, moaui-, cyistar-, ocdar-,
kapOoHAT-, CHIMKAT-AHHOHBL, TWIPOKCHI-HOHBL, KATHOHBL  AMMOHHA,
MAMHHA, KAIBLHA, AMOMHHHA, enesa (24) u wenesa (3+), sean (2+),
LIMHEKA

14

Y MeHHe:

14.1

[PEACTABIATh PESVIILTATHI FKCIIEPUMEHTA B {I}UPME BLIBOJIOB,
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MOKA3ATCIIBCTE, Tabiau  u

FAKOHOMEPHOCTH

I'pElq.lliKUB H BRIABIATE  SMIIHPHYCCKHE

14.2 VCTAHABIHEATE CBHIH MCEHIY PCallbHO HFIE}JIH]';J.HEMI:-IMH XHMHHECKHMH
ABICHHAMH H HNPOUHECCAMH, [IPOHCROAALIHMHE B Makpo- H MHEPOMHPE,

00 LACHATE HPHYHHEI MHUI'DUE]‘JH’.‘IMH BELLECTE

Tabnuua 23.5

]'[epeqter MEMEHTOB COACPHAHHA, IIPOBEPACMbIX Hid OCHOBHOM
FOCY1dpeTECHHOM 3K3dMEHE 110 XHMHH

Koyl

[IpoBepaeMBLH JIEMEHT COISKAHMS

HEPBUHH‘-IHJII:H]:IE XHMHYCCKHC ITOHATHA

1.1

Uncteie sewecrsa u cMecu. Cnocodsl pd3acIcHHA cMecen

1.2

ATOMBI H MOJCKYIBL XHUMHMECKHE eMeHThl. CHMBOIBI XHMHYECKHX
np{J{JTHE H CIIOWHLIC BEILICCTEA.

MIEMCHTOB.

1.3

XHUMHUeCKan q.lD]JMjKJIH. BanenutHocte aroMOB  XHMHYECKHX Crenenn

OKHCICHHA

MNIEMCHTOB.

1.4

3AKOH [IOCTOAHCTBA CoCTaea BewecTs. OTHOCHTENLHAR aToMHad Macca. OTHOCHTENIRHAR
MOICKYIHDHAA MaCCd. Maccosan 1018 XHMHYECKOrO 2JIEMEHTA B COSJIHHEHHH

Konnuecrso sewectsa. Mons, Monapras macca. Monapuaiii ofbem razos. Baaumocesin
KOOHYECTEA, MACCH H YHCIIA CTPYKTYPHEIX €JIMHHL BELIECTBA

(DusHueckHe M XMMHYECKHE ABISHMA. XHMHYECKAd PEakHA W €& HpH3IHAKH. Jaxou
COXPAHEHHA MAaCChl BELICCTR. Xumuueckue VYPadBHCHHA

[lepuonnuecknit saxon u [lepuonmueckas cuerema xummueckux snementos JLH.
Mengeneesa. CrpoeHHe aTOMOB

2.1

[lepuoanuecknit 3akod. [lepuonnueckas cuctema  xumuueckux memenros  JLHL

Menneneesa. [lepponst n rpynnet. @usuqecknii cMbIC NOPAIKOBOIO HOMEPE, HOMEPOB
NEPHOA M TPYIIEL JIEMEHTA

22

Crpoenne Cocrag  aromueix  agep.  Msorone.  Dunexrponst.  Crpoenue
HEeKTPOHHBIX oDonodex atomoe nepebix 20 xumuueckux snemenros [lepuoanueckoii
cuctemsl JI.H. Menjeneera

dTOMOB.

23

B HIMEHCHHH CBOHCTE XHMHYECKHX
KaNnbIIHA (]]ﬂ).lli}fli‘d
METAJIHYSCKHX H HEMOCTALIHYECKHX CBDHL"I'B] H HX CUE,H,HHEHHfl B COOTBETCTBHH C
[TOJIOGKCHHCM WIEMEHTOB B nEpHUHH‘IECK{Jﬁ CHCTEME H CTPOCHHEM HX dTOMOB

JaKoHOM CPHOCTH MNIEMCHTOB

[EPHOI0B,

HEPBLIX  TPEX

FEITHA, dTOMOB, AEKTPOOTPHUATEIIBHOCTH,

CT[}UEH HEC BCIIECTBA

3.1

NHuMH4eckan Kopanentnas  (noaspHas W HENOIApHas)
DNEKTPOOTPHLUATENBHOCTE XHMHYecKHX ieMeHToB. Honnaa cesse. Mertanmueckas

CHEAYb. CBASb.

CBASb

32

THsl EPHCTALUIHHCCKHX PCILICTOR (ATOMHAA, HOHHAH, ME'I'H:]:IHHECKH.H}. SdBHCHMOCTh
CBOMHCTE BEIIECTBA OT THIIA KpHC'I'HJIJIIi‘-lECKUfl PEMIETEH H BHI4 KHMHYECKOH CBAIH

Bamueiime 1peicTaBHTeN HEOPraHHYeCKHX BewecTs, HemeTallibl o X COCIHHEHUA.
MeTanis 1 MX CoeHHEHHA

4.1

Kiaccnipukanus H HOMEHKIATYPAZ  HEOPIAHMHECKMX  COQIMHEHMI:  OKCHIOB
(coneodpasyromne: OCHOBHBIC, KHCIOTHBIE, amdioTepHbie) u  Heconeobpasyrolwme;
OCHOBaHMI (LEN04H 1 HEPACTBOPHUMEIE OCHOBAHHA); KMCIOT (KHCIOPOICOICPIKALIHE H
DEeCKHCIOPOAHBIE, OJIHOOCHOBHEIE 1 MHOTOOCHOBHBIE); COJeH (CpeHHX B KHCIIBIX)

4.2

(DusMueckHe H XHMHYECKHE CBOHCTBA NPOCTRIX BELIECTE-HEMETAILIOB. BOOOPOIHA, XJ10P4d,
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KHCIOPOJIE, cephl, a301d, hocdopa, yrieposd, KpeMHHs

4.3

(buzMueckHe M XMMHYECKHME CBOMHCTBA NPOCTRIX BEWECTB-METAILIOB. JIHTHH, HATPHA,
KJIHA, MArHHA H KAJIBUHA, dJIFOMHHHA, HCIIC3d. BIIEKT[HJ?{HMH'-IECKHIL& [LEN HHIl}TH}KEHHf{
METAJLIIOB

(DuzMueckHe M XMMHYECKHE CBOHCTBA BOOOPOAHBIX COSMHEHHI  HEeMEeTAIIOR:
X10POBOOOPOLA, CEPOBOIOPOAL, dMMHAKA

DusnueckHe M XMMHYECKHE CBOHCTBA okcuioe Hemetamnos: cepwt (IV, VI), azora (11,
IV, V), docdopa (III, V), yroepoasa (II, IV), kpemuua (IV). Tonyuenne okcuaos
HEMETAILIOR

4.6

Kumuueckue cpoiictea okengos: Metamios A - IIIA rpynn, nuuxa, menn (1) u wenesa
(11, I11). Tonyyenne OKCHAOB METAILIOB

4.7

Xumuueckue ceoilcTBa OcHOBaHMH M aMmpOTepHBEIX TI'HJIPOKCHIOB (Ha npumepe
FHAPOKCHADE @TIOMHHHA, kelesa, uuHka). [Tonyuenuwe ocHoBanmii n amdoTepHEIX
FHAPOKCHAOE

4.8

O0mMe XMMHYeCKHe CBOHCTBA  KHCIOT:  XJIOPOBOJOPOJHOI,  CEPOBOJOPOIHOH,
cepHHMCTO, cepHoil, asorHoil, docdoprol, kpemHueBoi, yroneHoii.  Ocobole
NHMHYECKHE CBOMCTBA KOHUEGHTPHPOBAHHON CcepHOH B ajoTHoil kuenor. [lonywenne
KHCII0T

4.9

Ofume xuMuyeckne ceoiicTea cpeanux coneil. Honyuenne coneii

4. 108

nUJI}”—IEI—lHE._ C{JGMPHHHE, PACIIO3HABAHHEC BOLOPOIAA, KHCIOPOLd, dMMHAKE, YITICKHCIOND
i3 B JIEIGUPH'I'D]JHH

nUJI}”-IEHHE dAMMHAKA, {JEPHUﬁ H A30THOH KHCIIOT B NPOMBIIITIEHHOCTH. OEPLI.IHE Crocodbl
NOJIYHEHHA METAILIOR

[eHeTHYECKAR CBAD MEMIY EllacCaMH HCOPraHHYCCKHX COSIHHEHHI

XHUMHYECKHE PEAKLIHH

tn
Y

[{_IIFlL‘L‘H[IJHK'dllHH XHMHYCCKHX pt?iiKU.lifI I pas/iHYHbIM NPH3HAKAMI I10 MHCITY H COCTaBY
YHACTBYHMIIHE B PEAKIIHH BEIICCTE, 10 TEIIOBOMY f-}[IJI.lJEI\"I'}"., 0 M3MEHEHHKY CTeneHei
OKHCJIEHHA XUHMHYECKHX NIEMCHTOBR

__l'l
=]

Tennosoit afdiext xXMMHUECKOH peakuMH, TEPMOXHMHYECKHE YPAaBHEHMA. JK30- H
HHAOTEPMUYECKHE peakiui. TepMOXHMHHECKHE YPaBHeHHs

=]
Lk

OKHCIHTENLHO-BOCCTAHOBHTEIbH IS PEakIIHH. Oxucnurenn H BOCCTAHOBHTEIIH.
n].'}UIJ.tﬁi:Cbl OKHCIIEHHA H BOCCTAHOBIICHHA. BJIEI{'IPUHHblfl fanaHe  OKHCIHTENbHO-
BOCCTAHOBHTE/ILHOH PedKLHH

_Jl
+=

Teopus snexkrponuTHueckoil  aumccoumauuu. KaTHOHBL, AHHOHBL  DNEKTPOIHTEL H
HednekTpoianThl. CHibHele 1 cnabdble 3nekTponnTel. CTeneHs AHCCOUHALHH

L
-

3 Peakuun nounoro odmena. Yenosus NpoOTEKAHHA ].'}EEIKIJ.Hﬁ HOHHOIO 00MEeH4, NOJIHbIE H

CORKPALICHHBIC HOHHBIC YPABHCHHA pt?ilKlJ.lifI

XHMHA H OKPYKAKWIAR cpeaa

6.

—

Beuecrsa u MATEPHANEL B [OBCEIHEBHOIH HH3HH 4eloBeka. besonacHoe HCnoap30BaAHHE
BCINCCTE H XHMHHCCKHX pEFlHI.lHﬁ B JIHGL‘IPH’I'L‘IPHH H 6I:I'I'}". nEPBHH noMOoUE  IIpH
XHMHHECKHX OWONdX H OTPABJICHHAX

6.2

XHMMHYECKOE JArpA3HEHHE OKPYIKAIOWEH cpeibl (KMCIOTHBRIE JOAIM, 3ArPA3IHEHHE
NMOYBEL, BOAYXA M BOAOEMOB), cnocolel ero npeaorepamenns [Ipenensnan nonycerumasn
woHueHTpauua sewecrs (IIOK). Pone xumun B pemieHHH SKOIOrHHecknx npodiem.
Yeunenue napuukoporo spdiekta, paspyiieHue 030HOBOIO CI10A

6.3

[Ipumenenne cepel, asord, docdopa, yraepona, KpeMmHHs M MX COSIHHEHHMH B ObITY,
MEIHLMHE, HPOMBIILIEHHOCTH M CElbCkoM  Xodgiicree. [lpumeHenne mertannos u
CIUIABOB (CTallb, HYIYH, AHOPAIOMHHMIL, OpoH3a) B ObITY H NPOMBILUIEHHOCTH HX
coenunennii. [lonaTHe O KOPPOIMM METAJUIOB, OCHOBHBIE €nocoObl 3allMTEL MX OT
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KOPPO3SHH

[Tpupoaueie HCTOUHHKH YIIEBOAOPOAOR (Yroib, NPUPOIHEIL ras, HedTh), NPOJYKTEL HX
nepepaborku (GeHiuH), UX POk B OLITY H NPOMBILLIEHHOCTH

HE[}B(]HH‘-IELIII:H]:IE noHAaTHa o OPraHH4YeCcKHX BELIECTBAX KAK O COC/IHHEHHAX YIIIEPOid
(MET&JH* ITdH, THIEH, AUETHIICH, 3TAHO, INHOEPHH, YECYCHAH HHL‘IIU’['H}. [Mouarue o
DHOMOMHYECKH BaKHBIX BCILECTBAX. WHPaX, ﬁfi:.'lKﬂX._ yriesoiax - H HX pOJIH B 3KH3IHH
HCIOBCKA

Pacuers:

7.1

110 [lJUp}'l’_\-‘_'lﬂM XHMHHECCKHX U(]EMIiHEHHﬁ

7.2

MAdCChl [MEICL‘UBUH} JAOJIH PACTBOPEHHOTID BELIECTEA B PACTBOPE

7.3

[0 XHMHYECKHM YpaBHCHHAM
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