IIpunioxenne k PaGoueit nporpamme
OCHOBHOI'0 00111er0 00pa3oBaHus
10 XUMHH

HEPEYEHb (KOAUPUKATOP) PACIIPEJAEJIEHHBIX 11O KJIACCAM ITPOBEPAEMBIX
TPEBOBAHHWM K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMbI OCHOBHOT'O OBIIIEI'O OBPA3OBAHUA U DJIEMEHTOB
COJEPKAHUA 110 XUMUHU

B ¢enepanbHbIX 1 perHOHABHBIX MPOLEAYPAX OICHKH KayecTBa 00pa30BaHUs UCIOIb3YETCs
nepeveHp (KoaupuKaTop) pacipeae’IeHHbIX 10 KaccaM MPOBEpsieMbIX TPeOOBaHUI K pe3ybTaTaM
OCBOCHHS OCHOBHOHM 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOT'O O0ILEro 00pa3oBaHUs U DJIEMEHTOB
COZIep KaHUs TI0 XUMUH.

8 KJIACC

IIpoBepsiemble TPeOGOBaHMA K Pe3yJIbTATAM OCBOCHHSI OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMBbl

Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
MPOBEPSIEMOro 00pa3oBaTeJbHOI NPOrpaMMbI OCHOBHOI'0 00111€r0 00pa30BaHUS
pe3yJbTara
1 ITo Teme: «IlepBoHaYaIbHBIC XUMUYECKHUE TIOHITHSI

1.1 pacKpbIBaThb CMBICT OCHOBHBIX XHUMHYECKUX TIOHSATHI: aToM, MOJIEKYJa,
XUMUYECKUM 3JIEMEHT, TMPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOJIHAST W HEOAHOPOJHAs), BaJCHTHOCTh, OTHOCHUTEJbHAs aTOMHas W
MOJIEKYJIIpHAas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs. Macca, MacCoBas
JOJIST XMMHUYECKOTO DJIEMEHTa B COEIMHEHUH, MOJISIPHBIM 00beM, XUMUYecKas
peaxiusi, KiaccuuKaIys peakiuid: peakiiui COSANHEHNS, PEaKIIUU Pa3JI0KEeHHUS,
peakuuu 3aMeIIeHHS, peakiumn oOMeHa, 9K30- U IHAOTEPMUUYECKUE
peakiuu, TeriaoBod 3(pQeKT peakuuu, pacTBOp, MaccoBas JOJs BeIIeCcTBa
(polleHTHAsT KOHIIGHTpAIHsI) B PacTBOPE

1.2 WIUTIOCTPUPOBATH B3aMOCBS3b OCHOBHBIX XUMHYECKUX MOHITHHI
Y IPUMEHSTH 3TH TOHATHS TIPH OMTUCAHUH BEIIECTB U UX MTPEBPAIICHUI

1.3 UCIIONIb30BaTh XUMUYECKYI0) CHUMBOJIHMKY JUISI COCTaBIIEHUs (hOPMYII BEIIECTB U
YpaBHEHUN XMMHUUYECKUX PEAKIIUN

14 PacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHsI MACChl BEIIIECTB, MOCTOSTHCTBA COCTAaBa,
ATOMHO-MOJICKYJISIPHOTO YYEHHS, 3aKOHa ABOTaJIpo

15 ONpeAeIsATh BaJIEHTHOCTH aTOMOB 3JIEMEHTOB B OHMHAapHBIX
COETUHEHUIX

1.6 KJIacCU(PUITUPOBATh XUMHUYECKHE peaknuu (M0 YUCITYy M COCTaBY
YYaCTBYIOIIMX B PEAKIIUH BEIIECTB, 10 TETIOBOMY dPHEKTY)
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1.7

BBIYUCIIATH OTHOCUTCIBHYIO MOJICKYJISAPHYIHO U MOJIAPHYHO MACChI BCHICCTB

18

BBIYUCIISITh MAaCCOBYIO JIOJII0O XMUMHYECKOTO 3JIeMEHTa 1o (opMyie COeAUHEHHUS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCUICCTBA B paCTBOPC

1.10

MPUMEHSTh €CTECTBEHHO-HAYYHBIC METO/IbI TO3HAHUS — HAOIOICHNE, U3MEPEHHE,
MO/JIEIMPOBaHME, SKCIIEPUMEHT (peabHbIi U MBICICHHbIH )

ITo Teme: «Bakueimme IpeaACTaBUTCIIM HCOPraHUYCCKUX BEHICCTB)

2.1

PacKpbIBATbL CMBICII OCHOBHBIX XUMHYCCKUX MOHSTHIA; OKCHJa, KMCJI0Ta, OCHOBaHHC,
COJIb

2.2

OIPEICTISATh TPUHAJICKHOCTh BEIIECTB K OMPEICICHHOMY KIAcCy COCAMHCHUMN
o popmymnam

2.3

KJ'IaCCI/I(bI/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapaKTepU30BaTh (OMUCKHIBATH) O0IIME XMMUUECKHUE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIACCOB, TOJTBEPKIasi OINUCAHUE TMPUMEpPaMH MOJICKYISIPHBIX ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUMA

2.5

IIPOIrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBHCHMOCTH OT HX Ka4CCTBCHHOI'O
COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHUMHUUYCCKHUX HpeBpaHIeHI/Iﬁ B Ppas3IMYHBbIX
YCII0BUAX

2.6

CIe10BaTh IpaBuIaM I10JIb30BaHUS XUMHUYECKON IIOCYJIOM |
71a00paTOpHBIM 000PYZOBAHHUEM, a TaKXe MpaBWiIaM OOpAIlEHHUs C BElleCTBaAMU
B COOTBETCTBUU C MHCTPYKIHUSAMHU IO BBITOJIHEHUIO Ja0OPAaTOPHBIX XUMHUYECKHUX
ONBITOB MO TOJYYEHUI0 U COOMpPAHHIO Ta3000pa3HbIX BEIIECTB (BOAOpOJA U
KHUCJIOpOJia), MPUTOTOBJICHUIO PAaCTBOPOB C OINPEAECIEHHOM MaccoBOM joei
pacTBOPEHHOTO  BEIECTBA, IJIAHUPOBATh M TNPOBOJUTH  XUMHYECKHE
AKCIEPUMEHTHI 10 PACHO3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIOT C MOMOIIBIO
UH/IUKAaTOpPOB (JIakMyc, (GeHOAPTaTCHH, METUIOPAHXK U APYTHE)

2.7

MMPOBOAUTD PACUCTHI 10 YPABHCHUIO XUMHYECKOHN pcakunmn

ITo Teme: «llepuogmueckuii 3axkoH u llepuoguyeckas cucreMa XUMHUYECKHUX
snemeHToB J[.M. MenneneeBa. CrpoeHue aroMoB. XUMHYECKas CBS3b.
OKI/ICJ'II/ITQJ'II)HO-BOCCTaHOBI/ITeJ'IBHI)Ie peaKum/I»
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PacKpeIBaTb CMBICITI OCHOBHBIX XUMHWYCCKHUX TOHSTHH: AApO aTroMma,
3IEKTPOHHBIN clol  aroma, aToMHas ~ opOuTanb,  paAUyC  aToMa,

XUMHUYCCKas CBA3b, noJjsipHad n HCIIOJIsIpHAasA KOBaJICHTHAasA CBA3b,
QJICKTPOOTPULATCIIbHOCTL, HOHHAas CBA3b, HWOH, KATHUOH, A4aHWOH, CTCICHb
OKHCJICHHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTI) XUMHNYECKHUEC DJIEMCHTHI
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3.3

OINKCBHIBATh M XapakTepu3oBaThb TaOimuuHyto (opmy I[leproanyeckoil cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3inyaTh NOHATUS «TJ1aBHas noarpymnmna (A-rpymmna)»
u «mobouHas noxarpynna (b-rpymma)y,

«MaJbley U «O0JIbILINE EPUO/IbI

3.4

packpbiBaTh  cMbica  Ilepmogmueckoro  3akona  J[.MI.  Menzeneena:
JEMOHCTPUPOBATh  MOHUMAHHE  TEPUOJUYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHYECKHUX 3JIEMEHTOB OT UX MoJioxkeHus B [lepuonudeckoii cucreme

3.5

COOTHOCUTh 0003Ha4YeHMs, KOTOpble wuMeroTcss B Tabmuue «llepuonnyeckas
cucrema xumuyeckux osnementoB J[.M. MenaeneeBa» ¢  4YHCIOBBIMY|
XapaKTePUCTUKAMH CTPOCHHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U 3apsij
a1pa, o0lIee YUCIIO SJIEKTPOHOB U paCIpe/ie]IeHHE UX 110 3JIEKTPOHHBIM CIIOSIM)

3.6

OIIpCACIIATD CTCIICHb OKHUCJICHUA 3JICMCHTOB B 6I/IHaprIX
COCAMHCHMUAX

3.7

OINpPECIIATh BHJ  XUMHUYECKOU CBS3U  (KOBaJICHTHAA U MOHHas)
B HEOPraHUYECKUX COCAUHECHUAX

HpOBepﬂeMble 3JIEMEHTHBI COACPKAaHUA

Kon IIpoBepsieMblii 3JIEMEHT COlePKAHUSA

1 [TepBoHavaIbHBIE XUMUYECKUE TOHATHUS

11 [Ipenmer xumun. Ponp XMMHM B KU3HM Ye€lIOBEKa. XUMHUS B CHCTEME HayK. lema u
BellecTBa. Pu3nuecKkue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEILIECTB

1.2 ITousstne o MeTomax MHo3HaHUS B XuUMHU. UwucTele BemectBa U cMecH. CIocoObl
paszaeneHus cMecen

1.3 ATOMBI M MOJIEKYJbl. XUMHUYECKUE 3JeMeHThl. CHMBOJBI XMMHYECKUX 3JIEMEHTOB.
[TpocThie u cioX)HBIE BENIeCTBA. ATOMHO-MOJICKYJISIPHOE YUE€HUE

14 Xumnueckass (opmyna. BaleHTHOCTP aTOMOB XHMMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOcUTENbHAs aTroMHas Macca. OTHOCHTEIbHAs
MOJIEKYJIIpHas Macca. MaccoBast J10J1sl XUMHUYECKOTO 3JIEMEHTA B COEAMHEHU N

15 KonunuectBo BemectBa. Moinb. MoisipHas macca. B3auMocBsi3b KOJIMYECTBA, MAcChl U
guclia CTPYKTYPHBIX €IWHHUI[ BelecTBa. PacueTsl 1O QopMyaaM XHUMHUYECKUX
COoeIMHEHNH

1.6 du3znueckue U XMMUYECKHE SBJICHHS. XUMHUYECKas pPEakls U €€ MPU3HAKU. 3aKOH
COXPAaHEHUS MAacCChl BEIIECTB. XUMHUECKHE ypaBHeHHs. Kiaccudukanus XUMHYECKUX
peakiuii (CoOeAMHEHUS, PA3I0KEHHUS, 3aMEIIIEHHS, 0OMEHa)
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1.7

XUMHUYECKUN DKCIIEPUMEHT: 3HAaKOMCTBO C XUMHUYECKOM IOCYIOH,C IpaBUIAMHU
paboThl B JabopaTopuu u pueMaMu obOparenusi ¢ 1a00paTOPHBIM
000pynOBaHUEM, U3YUCHHE U ONHCaHNE (PU3NUECKUX CBOMCTB 00pa3IioB HEOPraHUYECKUX
BelIEeCTB, HaONoeHne (Qu3ndyeckux (IUIaBIeHHE BOCKA, TasHHUE JIbJla, pacTUpaHUE
caxapa B CTYIKE, KHUIIEHHE U KOHJEHCAIMs BOJbI) U XUMHUYECKUX (FOpEHHE CBEYH,
MPOKAJIMBaHWE MEIHOW IPOBOJIOKH, B3aUMOJEWCTBHE MeNla C KHCIOTOM) SIBICHHIA,
HaOJI0/IeHUEe U OINKCAaHUE MPHU3HAKOB MPOTEKaHHUS XMMHUYECKHUX peakuuil (pas3jioxeHHe
caxapa, B3auMO/JICHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHUe TUAPOKCUAA
Menu (II) mpm HarpeBaHWu, B3aMMOJICHCTBHE >kele3a ¢ pactBopoMm coiu meau (ID),
M3YYCHHE CIIOCOOOB pa3JIeNieHUs CcMece (C IMOMOIIbI0 MarHuTa, (QuiIbTpoBaHUE,
BBIMAPUBAHUE, TUCTWUIALMSA, XpoMmarorpadus), NPOBEAECHUE OUYUCTKH IOBAPEHHOM
COJM, HAOJIOJCHUE U OMMCAHHME PE3Y/bTAaTOB IMPOBEICHUS ONbITA, WILTIOCTPUPYIOIIETO
3aKOH COXPaHEHMsI MACChl, CO3aHUE MOJIENIEH MOJIEKYJ (1LIapOCTEPKHEBBIX )

Baxuerime npeacTaBUTENN HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — aieMeHT M MpOCTOe BEIIECTBO.
Haxoxpaenue kucnopona B mpupoie, (pU3NUYECKHe U XUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcunsl. Ilpumenenue kuciaopoga. CrocoObl MOTy4YEHHsS KHUCIOpOAa B
naboparopun U TpoMbIIUIEHHOCTH. KpyroBopor kuciopoga B mpupoge. O3oH —
QIJIOTPOIHAS MOAU(DUKAIINS KUCIOPOAa

2.2

TemnoBoit 3¢ ¢dekT XUMHUYECKON peakiuu, TePMOXMMHYECKHE ypaBHEHHUS, 9K30- U
SHAOTEPMHUUYECKUE peakuu. TOIIMBO: Yyroib U MeTaH. 3arps3HeHHe BO3AyXa, YCUICHHE
MapHUKOBOTO P QeKTa, pa3pylIeHne 030HOBOTO CIIOs

2.3

Bonopon — smemeHT M mpocToe BemecTBo. HaxoskaeHue BoAopoJa B MPHPOJE,
¢du3nyuecKre U XMMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI moydeHus. KucinoTel u
cosm

2.4

MounsipHblii 00beM ra30B. PacdeTsl 10 XUMHUYECKUM ypaBHEHUSIM

2.5

dusnueckue cBorcTBa BoAbl. Bonma xak pactBopurenb. PactBopbl. Haceiuennsle u
HEHACBIICHHBIE PAaCcTBOpbI. PacTBOpUMOCTH BelIecTB B BOAE. MaccoBas 101 BELIECTBA
B pacTBOpe. XMMHUYECKUE CBOWCTBA BOBI.

OcHoBanus. Poib pacTBOpOB B MPHUPOJE W B KU3HHU 4YelloBeka. KpyroBopoT BOABI B
pupojie. 3arpsi3HeHHE MPUPOIHBIX BOJ. OXpaHa U OUMCTKA TPUPOAHBIX BOJ

2.6

Knaccudukanms Heopranmueckux coenuHeHuil. Oxcuapl. Kmaccudukanys oxcHIoB:
coneoOpa3yomure (OCHOBHBIE, KHUCIOTHBIE, aM(OTEpHEIE) U HecoJieo0pa3yoIue.
Homenkiarypa OKCHJIOB. @u3znueckue U XMMHUYECKHE CBOMCTBA OKCHJIOB.
[Tonydyenue okcuaoB

2.7

OcnoBanusa. Krnaccudukaruss OCHOBaHWM: IIEJIOYM U HEPACTBOPHUMBIC OCHOBAHWS.
Homenkmarypa ocHoBanuii. ®Pusnueckue U XUMUYECKHE CBOMCTBA OCHOBAHHUIA.
[Tonydyenue ocHOBaHMI

2.8

Kucnorel. Knaccudukanmss kucmor. Homenknarypa kucior. @Dusnyueckwe u
XMMHYECKHE CBOMCTBA KUCIOT. Psg aktuBHocT MetaimoB H.H. bBekerosa. Ilonyuenne
KHCIJIOT
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2.9

Comu. Homenkunarypa coneil. @uznueckue U XuMuieckue cBoictsa coseil. [lonyuenne
couen

2.10

I'eneTnueckas cBsI3b MCXKIY KilaCCaMU HCOPraHN4E€CKUX COC,Z[I/IHCHI/Iﬁ

2.11

XUMUYECKUI SKCIIEPUMEHT: KaueCTBEHHOE OIpEACNICHUE COJIEep)KaHUS KHUCIOpoAa B
BO3/yXe, MOJly4yeHHe, COOUpaHue, paclio3HaBaHUe U U3yYeHUE CBOICTB KHCIIOpO/a,
HAOJMIOZCHNE  B3aMMOJCWCTBUS  BELIECTB C KHCIOPOJIOM M yCIOBHUS BOSHUKHOBECHHUS
U MpeKpalleHus TopeHus (1moxapa), 03HaKOMIJIEHHE ¢ 00pa3aMi OKCUIOB U OMHCAHHUE X
CBOMCTB, NONyuyeHUE, coOMpaHHe, pPACIIO3HABAaHHWE M H3YYEHHE CBOMCTB BOAOPOJA
(ropenue), B3aumoieiicTere Boaopoaa ¢ okcuaom meau (II) (Bo3amMokHO HCnoIb30BaHNE
BUJICOMATEPHAJIOB), HAOMIOJEHHEe OOpa3loB BEHIECTB KOJMYECTBOM 1  MOIb,
UCCIIEIOBaHHE OCOOCHHOCTEH  pacTBOPEHMsS]  BEIECTB C pa3IMYHOM
PacTBOPUMOCTHIO, MIPUTOTOBIICHUE pPacTBOPOB C ONpPeACTIEHHOM MAaCCOBOM J0Iei
PacTBOPEHHOTO BEIIECTBA, B3AUMOJACHCTBUE BOJBI C METAJUIaMU (HATPUEM U KaJIbI[EM)
(BO3MOXKHO HCIIOJIb30BAHUE BHUACOMATEPHUATIOB), OMNpPEICICHHE pPAcTBOPOB KHUCIOT U
IETI0YEeid C TTOMOUIBIO HHINKATOPOB, UCCIIEA0OBaHUE 00pa3I[0B HEOPTaHMUECKUX BEIIECTB
Pa3IMYHBIX KIJIACCOB, HAONIOJIEHWE H3MEHEHHUS OKpPAacKU HWHAMKATOPOB B pacTBOpax
KHUCIIOT U Ienouell, u3ydenue B3aumojeiicteus okcuna menu (II) ¢ pacrBopom cepHoit
KHCIIOTBI, KUCJIOT C METaJlJIaMH, peakIMil HeUTpanu3aiuu, modydyeHrne HepacTBOPUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOTO MeTajula JPYrMM U3 pacTBOpa COJIM, pEIICHUE
OKCHEPUMEHTANIBHBIX 337ad 1Mo TeMe «BaxHeimmue Kiacchl HEOPraHWYECKUX
COCTUHEHUN)»

[lepnonnueckuit 3axkoH u Ilepmoaudeckas cucreMa XuMH4YecKux diemeHToB J[.H.
Meneneesa. Crpoenue aTOMOB. Xumnueckas CBS3b. OxucnaurenpHo-
BOCCTAHOBUTEJIBHBIE PEAKIIUN
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[lepBrle mombITKM KiIaccH(UKAMM XUMUYECKHX 3JeMeHTOB. [loHstne o rpymnmax
CXOIHBIX 3JIEMEHTOB (IEJIOUHBIE U IIETOYHO3EMENIbHBIE METAILIbI, TAJIOTE€Hbl, UHEPTHbHIE
ras3pl). JJIEMEHTbI, KOTOpbIe 00pa3yIOT aM(pOTEPHBIE OKCUABI U TUIPOKCUIbI

3.2

Ilepnonnueckuit 3axkoH. Ilepmommueckas cucrtemMa XuMHYeCKuX dnemeHToB J[.M.
MengeneeBa. KopoTkonepuonHas wu iuHHONepuoaHas ¢opMbl llepuonnueckoit
cuctemsl xumuueckux aneMeHToB .M. Menneneesa. [lepuonast u rpynmnsl. uznueckui
CMBICJI TIOPSIAKOBOTO HOMEPA, HOMEPOB NIEPUOA U TPYIIIILI AIIEMEHTA

3.3

Crpoenne aromoB. CoctaB artoMHbIX suaep. M3otombl. Onextponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0ueK aTOMOB MepBbIX 20 XMMUYeckux 3ieMeHToB Ilepmoanueckoii
cucrembl J[.MI. MeHnneneeBa. XapakTepucTUKa XHMMHMYECKOIO JJIEMEHTA IO €ro
nosoxkeHuro B Ilepuonuyeckon cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH U3MEHEHUS Palnyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAININYECKIX
U HEMETaJUIMYECKUX CBOMCTB IIO TpyIIaM M nepuojgaM. 3HadeHue llepmonmuueckoro
3akoHa U [lepmoanyeckod CHUCTEMBl XMMHYECKHMX 3JIEMEHTOB [UISl Pa3BUTHS HAYKH
npakTuku. J[.M1. MenneneeB — yueHbIi ¥ rpak 1aHH

3.5

Xumudeckas cBs3b.  KoBasieHTHas (monstpHass W HEMNoJIsIpHast) CBSI3b.
DIEeKTPOOTPUIIATETLHOCTh XUMHYECKUX 3JIeMEHTOB. lloHHAs CBS3H
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3.6 Crenenb OKHUCJICHUSA. OKHCIUTEITEHO-BOCCTAHOBUTEIIBHEIC pCaKkuuru.
Hpoueccm OKHCJICHHS M BOCCTaHOBJICHHA. OKUCIIMTEIN U BOCCTAHOBUTEIIH

3.7 XUMUYECKUN OSKCHEPUMEHT: M3y4deHHE O0O0pa3lioB BEIIECTB METaUIOB U HEMETAJIOB,
B3aUMOJICHCTBUE THAPOKCHJIA IIMHKA C PACTBOPAMH KHUCIOT U IIEJIOYeH, MpOoBeICHUE
OMBITOB, WJUIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIIHI
(ropeHue, peakiu pa3ioKeHUs, COCTUHEHHUS)

9 KJIACC

IIpoBepsiemblie TpeOOBaHMS K Pe3y/ibTAaTaM 0CBOEHMSI OCHOBHOM 00pa30BaTe/ILHON NMPOrpaMMbl

Kon IIpoBepsiemble nNpeMeTHBIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
MPOBEPSIEMOro 00pa3oBaTeJIbHOM NPOrpaMMbI OCHOBHOI'0 00111€r0 00pa30BaHUS
pe3yJbTara

1 1o Teme: «BemiecTBO 1 XUMHUUYECKas peaKLIUAs»

11 pacKpbIBaTh CMBICII OCHOBHBIX XMMHMYECKHX IOHSATUN: PacTBOP, JIEKTPOIMUTHL,
HERJIEKTPOIIUTHI, DJEKTPOIUTHYECKAsS AUCCOIUAIMS, PEaKIUd UOHHOTrO oOMeHa,
KaTajan3aTop, XMMHUYECKOe paBHOBecHe, oOpaTHMble U HeoOpaTHMbIE PEakIuH,
OKHCITUTEIBHO- BOCCTAHOBUTEIBHBIC PEAKIMH, OKUCIUTEIh, BOCCTAHOBHUTEIb,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJUIOTPONHs, aM(OTEPHOCTh, XUMUIECKas CBS3b
(koBasieHTHAsi, MOHHAsI, METAUTMYECKAsA), KPUCTAJUIMYECKAsi PEIIETKA, CIUIABBI,
CKOpPOCTbh XUMUYECKOW peaKnu

1.2 WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX  XUMHYECKHX MTOHATHI
Y IPUMEHSTH 3TH MOHATHUS IPU OMMCAHUU BEIIECTB U UX IIPEBPAILICHHI

13 COCTaBJISITh YPABHEHUS AJIEKTPOJUTUUYECKON IUCCOLMAIMU KHUCIIOT, IIEJIoYel U
coJiel, MOJIHbIE U COKPAIllEHHbIE YPaBHEHUS peakiuii HOHHOTO OOMeHa

14 pPacKpbIBaTh CYUIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKINN
MOCPEACTBOM COCTaBIIEHUS SJIEKTPOHHOTO OamaHca STUX peaKiuit

15 MIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMHUUECKOU PEAKITUN

2 [lo temam: «Hemeramnel U uX coeAuHEHUs» U «MeTalibl U UX
COEIMHEHUS»

2.1 XapaKTepu30BaTh (OMUCHIBATH) OOIIME U crienu(UuecKie XUMUYECKUEe CBOWCTBA
MPOCTBIX M  CJIOXHBIX BEIIECTB, TMOJATBEPXKAAsl OMHCAHUE TPUMEPAMH
MOJIEKYJIIPHBIX M MIOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUUECKUX PEAKIIHA

2.2 COCTaBJISITh YPABHEHHS PEAKIUH, TIOITBEPIKIAONTUX CYIIICCTBOBAHUE
TEHETUYECKOH CBS3M MEXTY BEIIECTBAMH PA3IMYHBIX KJIACCOB

2.3 MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHHS XUMHUYECKUX MPEBPAICHU B PA3TUIHBIX YCIOBHUSIX
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2.4

CIIE0BAThH IpaBUiIaM IIOJI30BAaHUS XUMHYECKOU MOCy 101
U 1a0OpaTOpHBIM O0OPYIOBAHHMEM, a TAKXKE IMPaBUIAM OOpAIICHUS

C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMU IO BBIITOJIHEHUIO Ja00PaTOPHBIX
XUMHUYECKHX OIBITOB MO MOJTYYCHHIO M COOMPAHHMIO Ta3000pa3HBIX BEIIECTB
(aMMmaka M yrieKuciIoro rasa)

25 MPOBOJAUTH PEAKIUU, IOATBEPKIAIONIME KAUYECTBEHHBIM COCTAB pPa3UYHbIX
BEIIIECTB: PACIIO3HABATH OMBITHBIM ITYyTEM XJIOPUI-, OPOMUI-, HOAHI-, KapOOHAT-,
docdar-, cunmukar-, cynbdar-, THAPOKCUA-UOHBI, KATHOHBI AMMOHHS, HWOHBI
M3YyYECHHBIX METAJUIOB, MPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB

3 ITo Teme: «XuMHS U OKpYKaroLas cpeaa

3.1 PacKpbIBaTh CMBICII OCHOBHBIX XUMUueckux nouatuil: [1/IK BemecTsa; koppo3us
METAJIOB

3.2 MPUMEHSATh OCHOBHBIC OIEpPAllMM MBICIUTEIBHOW JACATEILHOCTH — aHAU3 U

CHUHTE3, CpaBHEHHE, OOO0OIlEHME, CHCTEeMAaTH3allhi0, BBISBICHUE MPUYHMHHO-
CJIEICTBEHHBIX CBSI3€M — JJIsl U3yUYECHUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUM;
€CTECTBEHHO-HAYyYHbIE METOJIbI IO3HAaHUS — HaONIOZCHUE, W3MEpEHue,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (PEaJIbHbIA U MBICICHHBIN)

IIpoBepsieMble 3JIEMEHTBI COIEPKAHUSA

Kon

[TpoBepsiemMblil 3IEMEHT COAEPKAHUS

1

BemecTBo 1 XUMHU4YECKast peaknus. HOBTOpeHI/Ie

11

[lepuonnueckuin 3akoH. llepuommueckas cucrema XuMHYeCKMX dieMeHToB J[.H.
MenaeneeBa. CTpoeHrue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMHUYECKUX
3JIEMEHTOB IEPBBIX TPEX MEPUOIOB, KAINS, KAIbIUA U UX COCIMHEHUNW B COOTBETCTBUH
C TIOJIOKEHHMEM 3JJIEMEHTOB B llepnoanyeckoi cucTeMe U CTPOEHUEM UX aTOMOB

1.2

CTpOeHI/Ie BEILIECTBA: BUALI XHMHYECKON CBS3HM. THIIBI KPUCTAJTNIMYCCKUX PCEHICTOK,
3aBHCHUMOCTbH CBOMCTB BEIIIECTBA OT THUIIA KpHCTaHHquCKOﬁ PCLICTKU U BUa XHUMHUYECKOH
CBA3U. KHaCCI/I(I)I/IKaLII/IH W HOMCHKIJIaTypa HCOPTraHUYCCKUX BCIICCTB (Me)K,ZLYHapOI[HaH )51
TpI/IBI/IaJ'IBHaH). XHUMHYECKHE CBOMICTBaA BCIICCTB, OTHOCAIINXCSA K PA3JIMYHBIM KJIaCCaM
HCOPTraHNYCCKUX COCHHHGHHﬁ, TCHCTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB

13

Knaccupukanuss XUMHUECKHMX peakuuil M0 pPa3IUYHbIM HpU3HaKaM (IO YUCIY U
COCTaBY YYacCTBYIOLIMX B PEAKIMM BEUIECTB, MO TEIUIOBOMY 3(PdEKTy, M0 W3MEHEHUIO
CTETIEHEW OKHCJICHHMSI XUMHYECKHX OJJIEMEHTOB, IO OOpPaTMMOCTH, IO YYacTHIO
KaTajau3aTopa). OJK30- U DHJIOTEPMHYECKHE pEaKlUU, TEPMOXMMHUYECKHUE YpaBHEHUS.
[ToHsATHE O CKOPOCTH XMMHYECKOW peakuu

14

[Toustue 00 06paTI/IMLIX u H606paTI/IMBIX XUMHUYCCKUX PCAKIUAX. Ilonsatue o
TOMOTCHHBIX HW TCTCPOIrCHHBIX PCAKIUAX. IlonaTe 0 XHUMHYECKOM PaBHOBCCHUU.
CDaKTOpLI, BJIMAIOIIHUEC HAa CKOPOCTHb XHUMHUYECKOH pCaKknuu 1 IMOJIOKCHUC XUMHUYCCKOTI'O
PaBHOBCCHUA
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15

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUHU, AJIEKTPOHHBIA OallaHC OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHOM peaKkuuu. Cocrapnenue YpaBHEHHI OKHCIIUTEIIBHO-
BOCCTAHOBUTEINIBHBIX PEAKIU C UCIIOJIb30BAaHIUEM METO/1a AJIEKTPOHHOTO OanaHnca

1.6

Teopus ANEKTPONUTUUECKON AUCCOLUAIMU. DJIEKTPOIUTHI U HEINEKTPOIUThl. KaTHOHBI,
aHMOHBI. MeXaHu3M JUCCOIUAIMH BELIECTB C Pa3IMYHBIMU BUJAMU XUMUYECKOU CBSA3H.
Crenenp nuccounanuu. CuibHble U cialOble AJIeKTpoiauThl. Peakiuy moHHOTo oOMeHa.
VYcnoBus mpoTeKaHHs peakiii MOHHOro OOMEHa, MOJHBbIE M COKpAIleHHble HOHHbBIC
ypaBHeHUs peakiuii. CBOKWCTBa KUCIOT, OCHOBAaHUN M COJIEH B CBETE IPEICTABICHUH 00
ANEKTPOJIUTUYECKON nuccornmanuu. KadecTBeHHble peakiuu Ha HOHBL [loHATHE O
TUAPOJIU3E COJIEH

1.7

XUMHUUECKUN IKCIICPUMEHT: O3HAKOMJICHHE C MOJIEIISMU KPHCTALTMUECKUX PEHIETOK
HEOPTraHMYECKUX BEIIECTB — METAIUIOB M HEMETauoB (Tpadura M ammasa), CI0XKHBIX
BEIIECTB (XJIOpHJIA HATPHs); HCCICAOBAaHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOU
peaKuu OT BO3JECHCTBUS PA3IMYHBIX (PAKTOPOB; UCCICIOBAHHUE DJICKTPOIPOBOIHOCTH
pPacTBOPOB BEIIECTB, MPOIECCa TUCCOIHAINN KHCIOT, HIeToYe M cojeld (BO3MOXKHO
UCTIOJIb30BaHUE BUJICOMATEPHAJIOB); MIPOBE/ICHUE OIIBITOB,
WUTIOCTPUPYIONINX TMPU3HAKK TPOTEKAHUs peakiuidi MOHHOro oOMeHa (oOpa3oBaHHE
ocajKa, BBIICIICHHUE raza, 00pa3oBaHUE BOJBI); ONBITOB, WLIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ peakUuuil  (FrOpeHue, peakluuu PpassIoKEHUs,
COCIIMHECHMS); PACIIO3HABAHME HEOPTaHMYECKHX BEIIECTB C TOMOINBIO KadeCTBEHHBIX
peaKuHﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

HemeTamisl 1 UX coeIMHEHUS

2.1

OOmias xapakrepucTtuka ragoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
cTeneHu okucieHus. CTpoeHne u GU3nyYecKue CBOWCTBA MPOCTHIX BEIIECTB — IaJOr€HOB.
XUMHUYECKHE CBOMCTBA Ha ITPUMEPE XJIopa (B3aMMOIeHCTBHE C METAJUIAaMH, HEMETAJIJIaMH,
nienioyamu). Xsoposoaopod. CossiHas KHMCIIOTa, XMMHUYECKHE CBOICTBa, MOJy4dEHHE,
npuMeHeHue. JlelicTBue xJlopa U XJIOPOBOAOPOJAa Ha OPraHW3M ueloBeka. BakHelmue
XJIOPUJIBI U X HAXO0XACHNUE B IPUPOJIE

2.2

Obmas xapaktepuctuka 3yeMeHToB VIA-rpymmbl. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHbIe cTeneHn okuciaeHus. CTpoeHne u Gu3nuecKkre CBOMCTBA MPOCTHIX BEIIECTB
— KHUCIIOpOAa U cepbl. AIJIOTPOIHbIE MOAU(DHUKAIINN KUCIOPOAa U Cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOOPO, CTpOCHUE, PU3NUYECKIE U XUMUYECKHE CBOMCTBA. OKCUIBI
Ceppl KaK TPEICTABUTENIM KHUCIOTHBIX OKcHUIOB. CepHasi KHCIIOTa, (PU3MYECKHE H
XUMHUYECKHAE CBOMCTBA (0OIME KaK MPEACTaBUTENS KJlacca KHUCIOT U CIeUu(UIECKHe).
XUMHUYECKHE PEAKIUH, JIEKAIINE B OCHOBE MPOMBIIINIEHHOTO CII0C00a MOTYYeHHsI CEPHOI
kucnothl. [Ipumenenne. Conu cepHOM KUCIIOTHI, KAaUeCTBEHHAS PEaKIUs Ha CYIb(aT-HOH.
Haxoxnenue ceppl W €€ COCNMHEHWW B TPUPOAE. XHUMHUYECKOE 3arps3HECHHE
OKPY’KaIOIIeH Cpelbl COeAMHEHUSIMU CePhl (KUCIOTHBIC TOXKIH, 3arPI3HEHUE BO3/IyXa U
BOZIOEMOB), CITIOCOOBI €70 MPEOTBPAIICHUS
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2.3

OOmast xapaktepucTuka 351eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKHCICHMs. A30T, pacIpOCTpaHEHUE B Npupoze, (uznuyeckue
U XHUMHYECKHe CBOHCTBa. KpyroBopoT a3zora B mpupone. AMMHUAK, ero (U3NIEeCKUe 1
XMMHAYECKHE CBOMCTBA, MojlydyeHne U npumenenue. Coau aMMOHUS, UX (QU3NYECKUE U
XMMUYECKHE CBOMcTBa, NpuMeHeHue. KauecTBeHHas peakiuss Ha HMOHBI aMMOHUS.
A30THas KUCIIOTa, €e NOoJy4yeHue, pU3M4ecKue U XMMUYEeCKHe CBoMcTBa (00Iue Kak
IpeACTaBUTEIIs Kiacca KUCIOT U cnenuduueckue). Vcrnonp3oBaHue HUTPATOB U COJEH
aMMOHHMSI B KauyeCTBE MHHEPAIbHBIX yAO0OpeHHM. XHMHUYECKOe 3arpsa3HEeHue
OKpY’Karollel cpelpl COeTUHEHUAMHU a30Ta (KUCIOTHbBIE J0XKIH, 3arps3HEHUE BO3yXa,
IIOYBBI U BOJIOEMOB)

2.4

docdop, ammorponHsie Moaupukanmu Gocdopa, puzndeckre u XUMUIECKUE CBOMCTBA.
Oxkcun dochopa (V) u dochopnas kucnora, GU3HMYECKUE M XHMHUYECKHE CBOWCTBA,
nonydenue. Mcnonbp3oBanue ¢pocdaroB B KauecTBe MUHEPAIBLHBIX YI00OpCHUIA

2.5

OOmas xapakTepucTHKa 371eMeHTOB IVA-rpynmel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE  CTENEHW  OKHCIEHHUsS.  YTJIEpoJ, aJUIOTPONHBbIE  MoAupuKanmy,
pacmpocTpaHeHHue B Tpupone, (PHU3UYECKHMe W XUMHUYECKHE CBOMCTBA. AJICOpOITHS.
Kpyrosopot yriepoaa B mpupone. OKkcuapl yriepoja, uX (U3NIeCKue U XUMHYECKHE
CBOWCTBA, IEHCTBHE HA JKUBbIE OPraHU3MBbl, OJY4YEHUE U IPUMEHEHHE. DKOJIOrMUECKUe
npoOeMsbl, CBsi3aHHBIE ¢ OKcuaoM yriepoaa (IV); runoresa rioGaibHOrO MOTETUICHUS
KIIMMaTa; MapHUKOBBIA 3PQeKkT. YroipHas KUCIOTAa W €€ CONMU, UX (u3udeckue M
XUMHNYECCKHUEC CBOﬁCTBa, MOJIYUCHHEC HW HPUMCHCHHC. KauecTBennas pc€aknuda Ha
KkapOoHaT-uoHbl. Mcrmonp3oBaHne kapOOHATOB B OBITY, MEHUIIMHE, TPOMBIIUICHHOCTH U
CEIIbCKOM XO3SHCTBE

2.6

HepBOHaanBHBIe MOHATHS 00 OpTraHN4YCCKUX BCUICCTBAX KAK O COCAMHCHUAX YTJICPOda
(MeTaH, 9TaH, 9TUJICH, allCTHJICH, 3TAaHOJI, TJIMLICPUH, YKCYCHAA KI/ICJ'IOTa). Hx coctaB n
XUMHYCCKOC CTPOCHHUC. [ToHsITHE O OMOJIOTUYECKH BaXKHBIX BCIICCTBAX: XUpAX, 6CJ'IKaX,
YrJIEBOJAaxX — M UX POJIM B KU3HU YCIIOBCKA. MaTepI/IaJIbHOC CANHCTBO OPTraHUYCCKUX U
HEOpPTraHNYCCKUX COSIMHEHMI

2.7

Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOWCTBA, IOJIYYEHHE U MPUMEHEHHUE.
CoenuHenns kpeMHus B npupoje. Obuue npencrasienus o0 okcuae kpemuus (IV) u
KpeMHHMEBOM  kucnorte. CHIUKaThl, HUX HCIOJb30BaHME B OBITY, MEAMIUHE,
IIPOMBIIIJIEHHOCTH. Ba)kHeNIne CTpOUTEIbHBIE MAaTEPUAIIbl: KEPAMHKA, CTEKJIO, LIEMEHT,
OeroH, kene300eToH. [IpoGiembl 06€30MaCHOrO  MCIMOJIB30BAHHUS  CTPOUTEIbHBIX
MaTEpUAJIOB B IOBCEAHEBHON KU3HU
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2.8

XWMHYECKUH SKCIEPUMEHT: M3ydyeHHUE OO0pa3lloB HEOPTraHWYECKUX BEIIECTB, CBOWCTB
COJISHOM  KMCIIOTBI;  NPOBEACHHME  KAYECTBEHHBIX  pEaKLUUi Ha XJIOPUI-UOHBI U
HAOJIOZCHNE TPU3HAKOB X TMPOTEKAHMs; OIBITHL, OTpaXarouiue (QHU3NYECKue Hu
XMMHUYECKHE CBOMCTBA TaJIOTEHOB M HX COEAUHEHMH (BO3MOYKHO HCIIOJIb30BAHUE
BHUJICOMATEPHAIIOB); O3HAKOMJIEHME C  o0pa3mamMu  XJOPUAOB  (TaJlOTEHUOB);
O3HAKOMJICHHE C OOpa3llaMu cepbl M €€ COCTUHEHUSMHU (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); HAOJIOJCHHE Ipolecca OOYIJIMBaHMUSA caxapa MOJ JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, H3yYeHHE XMMHUYECKHX CBOMCTB pa30aBICHHOM
CEepHOIl  KHUCIIOTBI, TPOBEJACHHE KAYECTBEHHOM peakuuu Ha Ccyabhar-uoH U
HaOJto/leHue MpU3HaKa €€ MPOTEKaHMs; O3HAKOMJIEHHE ¢ (DU3MYECKHMMH CBOMCTBAMU
azoTa, ¢ochopa M UX COeNMHEHUN (BO3MOMXKHO HCIOJIH30BAHUE BHIEOMATEPUAIIOB),
oOpasnamu a30THBIX U (OCHOPHBIX yI0OpEHUH; MoTydeHne, CoOupaHue, pacrio3HaBaHHUE
Y U3y4EHHE CBOMCTB aMMHUaKa; MPOBEJCHNE KAUECTBEHHbIX PEAKIUI HA MOH aMMOHUSA U
dochar- HMOH W U3YYEHHE TPU3HAKOB HX MPOTEKAHUS, B3aUMOJICHCTBUE
KOHIEHTPUPOBAHHON a30THOM KHUCIOTHI C MeIbl0 (BO3MOXKHO HCIOJB30BaHUE
BUJICOMATEPHAIIOB); MU3yUYE€HUE MOJENeH KPUCTANIMYECKUX PEIIeTOK anMasa, rpadura,
¢dyniepeHa; 03HaAKOMIIEHUE C MPOLIECCOM aCOPOINH PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM yrjieM U YCTPOHMCTBOM MPOTHUBOras3a; MOJIydyeHUe, coOupaHue,
pacrno3HaBaHUE U U3YUYEHUE CBOWCTB YIVIEKMCIIOrO ra3a; MPOBEACHUE KaueCTBEHHBIX
peaknmii Ha KapOOHAT- W CHJIMKAT-MOHBI W M3yYCHHE NPU3HAKOB HMX IPOTEKAHUS;
O3HAaKOMJICHHE €  NPOAYKIMEH  CWIMKAaTHOM  INPOMBIIUICHHOCTH;  pEILIEHUe
9KCIIEPUMEHTAJIbHBIX 33a4 10 TeMe «BakHel11e HeMeTalIbl U UX COEIUHEHUSD)

MeTanibsl ¥ UX COSUHECHUS

31

OO0mrasi xapakTepucTUKa XHUMHYECKHUX DJIEMEHTOB — METaUIOB HAa OCHOBAaHUU UX
nonoxxenuss B llepuommueckoil cucreme xumuueckux 3iemeHToB .M. MenneneeBa u
cTtpoeHuss aromMoB. CTpoeHHe MeTauioB. Meraminueckas CBs3b M MeTaJNIM4yecKas
KPUCTAJUTMYECKAs pelIeTka. IIEKTPOXUMHUUECKHUH PsIJl HANPSH>KEHUH METaJlIoB

3.2

dusnueckre U XMMHYECKUE CBOMCTBA MeTa/IoB. OO0IIME CIIOCOOBI MOTyUYeHUs] METAJLIOB.
[TonsiTHe O KOPPO3UU METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl
(cTamb, 4yryH, JOPATIOMUHUNA, OPOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH

3.3

[Ilesrounble MeTaLIBL: MOJOKEHHUE B lleproanyeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
J.M. MenzeneeBa; cTpoeHUE MX aTOMOB; HAaXOXIE€HHE B mpupoaec. Pusznueckue u
XUMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus W Kajnus). OKCUIbI U TUAPOKCUIBI HATPUS
n Kanus. [[pumeHenne menoyHbpIX METauioB U UX COETMHEHUN

3.4

[[lenoyHo3eMenpHbIE METAUIBI MAarHUM W KaJlbLUHi: MojoxeHue B [leproanueckon
cuctemMe xuMuueckux sneMeHToB [[.. MenzaeneeBa; CTpoeHUuE HX aTOMOB; HaAXOXKJICHHE
B npupoje. PuU3nyeckue U XMMHUYECKHE CBOMCTBA MAarHus W Kaublus. Baxueiine
COCUHEHUS Kalbliug (OKCHUJ, THUAPOKCHA, coiu). JKecTKocTh BOABI U CHOCOOBI ee
yYCTpaHEHHUs

3.5

AmomuHuil: nonoxxeHue B Ilepumonnueckoil cucrteme XMMH4YecKux anemeHTtoB [[.1.
MeHeneeBa; CTpoeHUE aToOMa; HaxoxKJeHUe B npupoge. dusznyeckue U XUMUYECKUE
CBOMCTBA aTIOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHAA U TUAPOKCH]IA ATTFOMUHUS

10
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3.6

Kenezo: mnonoxenne B Ilepumonuueckoi cucreme XuMHueckux »sieMeHtoB [.1.
MeneneeBa; CTpoeHHE aTOMa; HaXxOoXJeHuEe B npupone. Pusnueckue U XUMUUYECKUE
cBoiicTBa xene3a. Okcuapl, TuApokcHabl u conn xkenesa (I1) u xenesa (III), ux cocras,
CBOMCTBA U MOJIyYEHUE

3.7

XUMHUYECKUH DKCIEPUMEHT: O3HAKOMJICHHE ¢ O0pa3laMl METaJUIOB U CIUIABOB, UX
(GU3NYECKUMHU CBOWCTBAMH, HM3YYCHHE PE3YJILTATOB KOPPO3HU METaIOB (BO3MOXKHO
HCIOJIb30BaHNE BUACOMATEPUAIOB), OCOOCHHOCTEH B3aMMOICHCTBHS OKCHAA KAIbIUs H
HATpUs C BOJIOH (BO3MOYKHO HCIOJIB30BAHNE BUICOMATEPUAIIOB); HCCIIEJOBAHNE CBOMCTB
KECTKOH BOJBI; IpOIlEcca TOPEHMS JKelle3a B KUCIOpojae (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB); TPHU3HAKOB IPOTEKAHUS KA4YEeCTBEHHBIX PpEaKIUil Ha WOHBI
(Marnwms, KaJbIus, aTIOMUHMS, TIMHKA, xkene3a (1) u xenesa (1), mexau (11); HabmroneHue
Y ONIMCAHKE MMPOIICCCOB OKPAIIMBAHUS INIAMEHU HOHAMU ~ HATpHsl, Kajuusl U KaJbIIHs
(BO3BMOXXKHO ~ HCIIOJIb30BAaHUE BHICOMATEPHAIIOB); HCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB
THJIPOKCH/Ia ATFOMUHAS M TUIPOKCHA ITUHKA; PEIICHUE YKCIICPUMECHTAIBHBIX 3a]1a4 10
TeMe «Ba)kHeHIIne MeTaTbl U MX COCIUHEHHS

XuMus u OKpYyzKaromas cpcla

41

HoBbie marepuanbsl U TexHosnoruu. BeliecTtBa m Marepuaibl B MOBCEAHEBHOM KU3HHU
yernoBeKa. XUMHS M 3J0pOBbe. be3omacHoe HMCIOJIb30BaHUE BEUIECTB M XMUMHUYECKUX
peakuuii B ObITy. [lepBas moMoIbs Ipu XUMHUYECKUX 0XKOTaX U OTPABJICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKON TPAaMOTHOCTH. XUMHUECKOE 3arpsi3HEHNE OKPYKaIOLIEel cpeibl
I[TAK. Ponp XuMUM B peHIEHHH HKOJOTHYecKuX mnpobiem. [IpuponiHble HMCTOUYHUKH
yIIeBOIOPOAOB (yroiib, MPUPOAHBIHN Ta3, HEPTH), MPOAYKTHI UX MEPEPaOOTKH, UX POJIb B
OBITY U IPOMBILIUIEHHOCTH

4.3

XUMUYECKUU OKCIICPUMCHT: H3YUCHUC 06pa3u013 MaTcpuaJioB (CTGKJ’IO,
CIIJIaBbl MCTAJIJIOB, TIOJIMMCEPHBIC MaTepI/IaJIBI)

NEPEYEHH (KOJJU®UKATOP) IPOBEPAEMbBIX TPEFOBAHUI
K PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM NPOT'PAMMBI
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N 3JEMEHTOB COJAEPKAHUA 110 XUMUHN

I[J'ISI MPOBCACHUSA OCHOBHOI'O T'OCYAApPCTBCHHOT'O 3K3aMCHA M0 XUMUHU (;[anee —OI'D o XI/IMI/II/I)
HCIIOJIB3YCTCA TNCPCUCHDb (KO,I[I/I(I)I/IKaTop) IIPOBEPACMBIX TpC6OBaHI/II71 K pe3yjibTaTaM OCBOCHUA
OCHOBHOM o6pa3013aTeJle0171 nporpamMmbl OCHOBHOT'O 0611161“0 O6pa30BaHI/IH H DJICMCHTOB COACPIKAHUS.

[Tposepsiemble

Ha OI'D o xumuu TpedoBaHus K pe3ybTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON

POrpaMMbl OCHOBHOTO 00ITIeT0 00pa3oBaHUs

Kon [TpoBepsiemble TpeOOBaHUSA K IPEIMETHBIM pe3yibTaTaM 0a30BOT0 YpOBHS
POBEPSIEMOTO OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
TpeGoBaHUS oOpa3oBanus Ha ocHoBe ®I'OC

1 IIpencrasnenue:
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11 O TI03HABAaEMOCTH SIBIICHUI NPUPOJbI, MOHMMaHUE OOBEKTHBHON 3HAYMMOCTH
OCHOB XMMMYECKOH HAayKH Kak o00JaCTH COBPEMEHHOI'O €CTEeCTBO3HAHUS,
KOMIIOHEHTa O0OwLIed KyJabTypbl M NPAKTUYECKOM JAEATEIIbHOCTHM 4YEJIOBEKA B
YCIOBHUAX COBPEMEHHOIO OOIIECTBA; MOHMMAaHUE MeCTa XUMHM CpPeAH JIPYIHX
€CTECTBEHHBIX HAYK

1.2 O HAY4YHBIX MCTOJAAX IIO3HAHUA, B TOM YHCJIC OKCICPHUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB W H3YUCHUA XUMHYCCKHUX
peaKuHﬁ; YMCHUC HUCIIOJIB30BaTh MOACIN IJIA 00BSICHEHUS CTpOCHUA

dTOMOB U MOJICKYJ

13 0 cbepax mNPOPECCHOHATBPHONW JESITCIBHOCTH, CBSI3aHHBIX C XHUMHEH U
COBPEMCHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTIIKEHHUSIX XHMHUYCCKON
HAYKH, YTO IMO3BOJUT OOYYaIOUIMMCS PacCMaTpUBaTh XUMHIO Kak cepy CBOer
Oynymeit mpodeccHoOHAIBHON JesATEIbHOCTH W CACNaTh OCO3HAHHBIA BBIOOD
XUMHH KaK MPOoQHILHOTO MPeAMETa IIPH IMePEXoie Ha YPOBEHb CPEIHETO OOIIEro
o0pazoBaHus

2 Bnagenue cuctemMod XMMHMYECKHUX 3HAHUN U YMCHHUEC IPUMCHATb CUCTEMY
XUMHUYCCKHUX 3HaHI/If/'I, KOTOpas BKIIKOYACT:

2.1 BAKHEUIINE XUMHUYECKHE IIOHATHSA: XUMHUYECKHMM JJIEMEHT, aTOM, MOJEKYJIa,
BELIECTBO, IIPOCTOEC U CIOKHOE BELIECTBO, OAHOPOJHAS M HEONHOPOAHAS CMECH,
OTHOCHTEJIBHBIE ATOMHAs1 U MOJIEKYJISIpPHAsE MacChl, KOJMYECTBO BEIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJIIPHBI 00BeM, OKCHMJ, KHCJIOTa, OCHOBaHHE, COJIb
(cpenHsisl), XMMHYECKasl peakiysl, peaklMU COCJUHEHUs, peaklul pa3iokKeHus,
pEaKIMU 3aMeIlleHus, peakiuu oOMeHa, TemaoBod 3(deKT peakuuu, 3K30- U
OHIOTEPMUYECKHUE PEAKIUU, PACTBOP, MACCOBasl IOJISI XMMUYECKOIO DJIEMEHTA B
COCIMHEHUH, MacCOBas J0JIA U IIPOLICHTHAs KOHLIEHTPALlKs BELIECTBA B paCTBOPE,
PO aTOMa, JJIEKTPOHHBIA CIIOW aTroma, aToMHas OpOuTallb, paguyc aroma,
BAJICHTHOCTb,  CTENEHb  OKUCJIECHUSA,  XMMHYECKas CBS3b,
AJIEKTPOOTPULIATENILHOCTb, MOJISIPHAsE U HEIOJsIpHasi KOBAJICHTHAs CBS3b,
UOHHAs CBfA3b, METAJNIMYECKas CBA3b, KPUCTAJUIMYECKas pelieTka (aTomHas,
VOHHAsl, METAJLINYECKas, MOJIEKYJIIpHasi), UOH, KaTUOH, aHWOH, JJIEKTPOJIUT U
HEBJIEKTPOJIUT, 3JIEKTPOIUTHYECKAs TUCCOLMALUS, peakMd HOHHOIo OOMEHa,
OKHCIIUTEIBHO-BOCCTAHOBUTEIIbHBIE peakuuu, OKUCIIUTENb H
BOCCTAHOBUTENb, OKHUCICHHE M BOCCTAHOBIEHHUE, DJICKTPOIM3, XHMHYECKOE
paBHOBecHue, oOpaTHMble W HeoOpaTHMblE pEaKIMH, CKOPOCTh XHMHUYECKOM
peakuuu, katanusarop, [IJIK, koppo3us meTamioB, CIuIaBsl

2.2 OCHOBOIIOJIararomue 3aKOHbI XUMHUH: 3dKOH COXPaHCHUSA MACCHI, HCpI/IO,[[I/I‘-IeCKI/Iﬁ
3aKOH I[I/I MeH,ueJleeBa, 3aKOH IIOCTOAHCTBA COCTaBa, 3aKOH ABOFB.ILpO

2.3 TEOpHHU XUMHUU: aTOMHO-MOJIEKYJIsIpHast TeopHs, Teopust
ANEKTPOIUTUICCKON TUCCOITUAIINN

3 Biianenne ocHOBaMU XMMUYECKOM IPaMOTHOCTH, BKITFOUAKOIICH:
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3.1

YMEHHE MPaBWJIbHO HCMOJb30BaTh M3yUCHHBIE BEIIECTBA W MaTepuaibl (B TOM
ylclie MUHEpaJbHble yI0OpEHUs, METAUIbl M CILIaBbl, IPOAYKTHI MepepaboTKu
NPUPOIHBIX HCTOYHUKOB YIIIEBOAOPOAOB (YIJig, TPUPOAHOTO Tasza, HEPTH) B
OBITY, CEIBCKOM XO3SICTBE, HA IPOU3BOJCTBE U NOHUMAHHUE 3HAYEHUSI KUPOB,
0€JIKOB, yIJI€eBOJOB /ISl OpraHM3Ma 4YeJIOBEKa; YMEHHME POTHO3UPOBATh BIIUSHUE
BELIECTB MU XUMHUYECKHX IIPOLECCOB HAa OPraHM3M YEJIOBEKAa M OKPYKAIOLIYIO

IPUPOJIHYIO CPEY

3.2 YMEHHE MHTETPUPOBATH XWMHUYECKHE 3HAHUS CO 3HAHUAMHU JIPYTHX YUEOHBIX
PEeIMETOB

3.3 HaJIM4Yue OmNbITa paboThl C Pa3IMYHBIMH MCTOYHUKAMU MH(POPMAIUHU MO XUMHH
(Hay4Has ¥ Hay4IHO-TIOIYJIIpHAs JIUTEpaTypa, CIIOBapH, CIPABOYHUKH, HHTCPHET-
pecypchl)

3.4 yMeHHE 00bEKTUBHO OLIEHUBATh WH(OPMAIIMIO O BEIIECTBAX, UX MPEBPALLICHUSIX U
MPAKTUYECKOM NMPUMEHCHHH M YMEHUE HCIOJB30BaTh €€ IS PelIeHHs y4eOHO-
MO3HABATENIbHBIX 33724

4 Brnanenue ocHoBamMH MOHSATHIHOIO ammapaTa U CUMBOJIHYECKOTO SI3bIKa XUMHHU
JUTSL COCTaBJICHUS (POPMYJT HEOPTaHWYCCKUX BEIIECTB, YPAaBHEHUN XHMHUYCCKUX
peakuuii; ocHoBaMu xumuuyeckoit HomeHkatypsl (IUPAC u TpuBuaibHON)

5 YMeHue oObICHATH CBsI3b MOJIOKEHUs dneMeHTa B llepuonnueckoil cucreme c
YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XUMHYECKHX JJIEMEHTOB
(coctaB u 3apsj anpa, 00IIee YHCIIO SJIEKTPOHOB), PaclpeieICHUEM DJIEKTPOHOB
10 DSHEPTrEeTUYCCKUM YPOBHSM aTOMOB TIEPBBIX TPEX MEPHOJIOB, KAJTUS ¥ KATBIIHS

6 [Ipencrapnenue o NEPUOINIECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHX JIEMEHTOB
(pagmyc atoma, 3JIEKTPOOTPHIIATEIBHOCTh), MPOCTHIX U CIOXKHBIX BEIIECTB OT
MIOJIO’KEHUS 3JIeMEHTOB B [leproandaeckoit cucteme (B MaJIbIX MEPHOJIaX U TIIaBHBIX
MOJATPYIIax) ¥ AIEKTPOHHOTO CTPOCHHS aToMa

7 YMeHue Ki1accupuIupoBarh:

7.1 XUMUYECKHE FIIEMEHTHI

7.2 HEOpPraHMYECKHE BEILECTBA

7.3 XUMUYECKHUE PEAKITUI

8 YMeHne onpenensTh:

8.1 BaJICHTHOCTh M CTCTIICHb OKHCJICHHS XUMHYECKHX JJIEMEHTOB, 3apsij HOHA

8.2 BUJI  XUMHYECKOU CBI3M W THII  KPUCTALTUICCKOM CTPYKTYpHI B
COCTMHEHUSIX

8.3 XapakKTep Cpelibl B BOJHBIX PACTBOPAX BEIIECTB (KHCIOT, OCHOBAHUI)

8.4 OKHCIIUTENb U BOCCTAHOBUTEIb

9 YMeHue xapakTepu3oBaTh (pU3NUECKHe U XUMUYECKHE CBOWCTBA:
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9.1

MIPOCTHIX BEHICCTB (KUCIOPOA, 030H, BOAOPOM, TpaduT, amMas, KpeMHHUH, a30T,
docdop, cepa, XJI0p, HATPHUM, KUK, MATHUN, KaJIbIIUNA, aTFOMUHHH, JKeJ1e30)

9.2 CIIOXHBIX BEIIECTB, B TOM 4YHCJIE€ HUX BOJHBIX pPAacTBOpOB (BOJa, aMMHAK,
XJIOPOBOAOPO/I, CEPOBOAOPOI, OKCUJIBI U TUAPOKCU bl MeTaiioB | — IIA rpymnm,
amomunus, Meau (Il), nwmuka, skenesa (Il u III), oxcuabr yraepoaa (1 u IV),
kpemuust (1V), azora u dpocdopa (II u V), cepsr (IV u VI), cepaucras, cepnasi,
a30THCTasl, a30THas, pochopHas, yrojipHas, KpeMHHEBAsi KUCJIOTa U UX COJIN)

9.3 IIPOTHO3UPOBATH u XapaKkTepu30BaTh CBOICTBa BEIIECTB B
3aBHCUMOCTH OT MX COCTaBa M CTPOCHHsI, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH
OT WX CBOWCTB, BO3MOXXHOCTh MPOTEKAaHUS XUMHYECKHX TMPEBpALICHUNA B
Pa3INYHBIX YCIOBUAX

10 YMeHHe COCTaBIISATh MOJICKYJISIPHBIC M HOHHBIE YPAaBHEHHS PEAKIUH, B TOM
qHCIe:

10.1 peakuuiit HFOHHOro oOMeHa

10.2 OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHIA

10.3 WLTIOCTPUPYIOIIUX XUMHUYECKHE CBOWCTBA  HM3YYEHHBIX KJIaCCOB
(Tpyrmim) HEOPraHUYECKUX BEIIECTB

104 MOJITBEPKTIAOIIUX T€HETHUECKYIO B3aUMOCBS3bh MEX /1y HUMU

11 YMeHue BEIYUCIATH (IPOBOAUTH PACUETHI):

111 OTHOCHUTENBHYIO MOJIEKYIISPHYIO U MOJSPHYHO  Macchl  BELIECTB,
MacCOBYIO JIOJI0 XUMHUYECKOTO JIEMEHTA B COEIMHEHUHU

11.2 MacCOBYIO JIOJIIO BELIECTBA B pacTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM razoB

114 110 YPaBHEHUSIM XUMUYECKHX PEAKIUHA M HAXOAWTh KOJWYECTBO
BEIIIECTBa, 00BEM U Maccy peareHTOB MM MPOyKTOB PEaKLUU

12 Bnanenue (3HaHue OCHOB):

12.1 OCHOBHBIMH ~METOJaMH HAy4YHOTO TIO3HaHWs (HAOMIOACHHE, W3MEpEeHue,
OKCIEPUMEHT, MOJICIIMPOBAHNE) TPU HW3YUYEHHH BEUIECTB W XUMHAYECKHX
SIBTICHHI; yMeHHe c(hOPMYTHPOBATh NPOOIEMY H MPEUIOKUATH ITYTH €€ PEIIeHUs

12.2 Oe3omacHOM  paboOThl ¢ XUMHUYECKUMU BEIIECTBAMH, XUMUYECKON
HOCYJI0M U 1abOPaTOPHBIM 000PYAOBaHUEM

12.3 npaBWiIaMyd 0€301acHOTO OOpaIleHHsT C BEIIECTBAMHU, HWCIOJIb3YEMbIMH B

MOBCEIHEBHOM JKM3HHM, MIPABUJIaMU TIOBEJICHUS B IIENIAX COSPEKEHUS 3I0POBBS U
OKpY>Karollle IpUpoaHOM CpeJibl; MOHMMaHKE Bpeaa (OMacHOCTH ) BO3IEUCTBUS HA
JKUBBIE OpPTraHU3MbI ONPEIEICHHBIX BEIIECTB, CIOCOOOB YMEHBIICHUS U
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IPEJOTBPALIEHNS UX BPEIHOIO BO3/1EHCTBUSA
13 Hanuyne npakTH4ecKuX HAaBBHIKOB IUIAHUPOBAHHS M OCYILECTBIICHUS
CJIEAYIOUIMX XUMUYECKUX IKCIEPUMEHTOB!

13.1 U3ydeHHEe M OINUCaHWe (PU3MUECKUX CBOMCTB BEIIECTB; O3HAKOMJICHHE C
(U3NUECKUMU U XUMUYECKHUMH SIBJICHUSMH; OTIBITHI, HJUTFOCTPHUPYIOLIHE PU3HAKU
IPOTEKaHUs XUMUYECKUX peaKI1i

13.2 U3y4eHHE CIIOCOO0B pa3eNICHHs CMece

13.3 HOJIy4EeHHE KUCIIOPO/1a U U3yYEHHE €r0 CBOMCTB; MOIy4€HUE BOJOPOA U U3yYEeHUE
€ro CBOWCTB; MOJyYEHHE YIJIEKHCIIOrO ra3a U U3yuyeHHe ero CBOICTB; MoJyueHHue
aMMHaKa U U3y4eHHE er0 CBOICTB

13.4 IIPUTOTOBJICHUE pacTBOpPOB C  OIpEIEICHHON MacCOBOU JI0JIen
pPacTBOPEHHOI'0 BEILEeCTBa

135 [IpumeHeHne WHIMKATOPOB (JaKMyca, METHWIIOpaHxka U (eHondranenna) s
OTIpeIeNIeHus XapaKTepa Cpebl B pACTBOPAX KUCIIOT U IIEI0YeH

13.6 UCCIICIOBAaHUE W ONHCAaHHE CBOHCTB HEOPTaHWYECKUX BEIIECTB Pa3IMUHBIX
KJIACCOB; M3y4YCHHE B3aMMOJICHCTBUS KUCIOT C METaJIaMU, OKCHJJaAMU METAJlJIOB,
pacTBOPUMBIMU M HEPaCTBOPUMBIMU OCHOBAHMSIMH, COJSIMM; IIOJydEHHE
HEpacCTBOPUMBIX OCHOBAHMH; BBITECHEHHE OJHOTO METajlla APYTUM M3 pacTBoOpa
COJIM;, MCCIIeZIOBaHUE aM(pOTEPHBIX CBOWCTB THMAPOKCHUIOB AIIFOMUHUS W IIMHKA

13.7 pelieHue OKCHepPUMEHTAIBHBIX 3amad 1o TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COGIMHEHU»; «NEeKTpOoNIUTHYECKAs
aucconmanusy; «BaxHele HeMeTaulbl U UX COEIMHEHUN»;

«Baxnelmme MeTaJlIbl U UX COEIUHEHUSD)

13.8 XUMHYECKHE YKCTIEPUMEHTBI, HIUTFOCTPHPYIOINE TPU3HAKHA TPOTEKAHNUS PEaKIINN
MOHHOTO OOMEHa; KayeCTBEHHbIE pPEAKIMHU Ha MPUCYTCTBYIOLIME B BOJHBIX
pacTBOpax HMOHBL XJOpUI-, OpoMuUa-, HOOUI-, cynbdar-, docdar-, kapOoHaT-,
CHIINKAT-aHUOHBI, THIPOKCHI-UOHBI, KAaTHOHBl aMMOHHUS, MAarHus, KaJIbIus,
aTIOMUHMS, Keme3a (2+) u xenesa (3+), mean (2+), THHKA

14 Ymenue:

141 MPEJICTaBIIATh PE3yNbTaThl 3KCIEpPUMEHTa B (hopMe BBIBOJOB, JOKA3aTENbCTB,
rpaduKoB U TaOJIHII U BBIBIATH SMIMPHUUECKUE 3aKOHOMEPHOCTH

14.2 YCTaHaBJIMBATh CBA3H MEX/Y pealbHO HA0II0JaeMbIMH XUMUYECKUMU SIBJICHUSMHU
U TIPOIeCCaMU, TIPOUCXOSIIUMHI B MAaKpO- ¥ MHKPOMHPE, OOBSCHATh MPUIUHBI
MHOT000pa3usi BelecTB

Hepeqeﬂb IJIEMEHTOB COAECPKaAaHUSA, IPOBEPACMBIX HA OCHOBHOM IoCyIapCTBEHHOM 3K3aMEHE 110

XUMHUH
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Kon

[IpoBepsieMbIil 3JIEMEHT COAEPIKAHUS

1 [TepBoHavasibHbIE XUMUUECKHUE TOHSITHS
11 UucTtsie BenecTBa 1 cMecu. CriocoObl pa3zesieHus cMeceit
1.2 ATOMBI U MOJEKYJbl. XUMHUUYECKHE 3JeMEHTbl. CHUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[IpocTblie U ClOXKHBIE BEIIECTBA.
1.3 Xumudeckass ¢opmysna. BaJIeHTHOCTb aTOMOB XHMMHYECKHX 3jieMeHTOB. CTeneHb
OKHCJICHUSA
14 3aK0H IIOCTOSHCTBA cocTaBa BemecTs. OTHOCUTENbHAA aTOMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJIIpHas Macca. MaccoBast 10J1s1 XUMHYECKOT0 3JIEMEHTA B COEAMHEHU N
15 KonunuectBo BemectBa. Moinb. Mosnsipaast macca. Mossipabiii 00beM razoB. BzauMocsssb
KOJIMYECTBA, MACChl U YUCJIA CTPYKTYPHBIX €IMHUI] BELIECTBA
1.6 DuU3NYECKUE U XUMUYECKUE ABJICHUSA. XUMUYECKas pEaKlMs U €€ PU3HaKU. 3aKOH
COXpaHEHUs MACChl BEUIECTB. XUMUYECKHE YPaBHEHUS
2 Ilepuonuueckuii 3akoH u lleproanyeckast cucreMa XuMHUYECKUX 3neMeHToB J1. 1.
MenneneeBa. CTpoeHHE aTOMOB
2.1 [lepnonnueckuit 3akoH. Ilepmoanueckass cucremMa XUMHYECKMX diieMeHTOB [[.1.
MenpaeneeBa. [lepuoasl u rpynnsl. @U3NYECKUd CMBICT MOPSAKOBOTO HOMEPa, HOMEPOB
MEPUO/Ia U TPYIIIbI 3JIEMEHTA
2.2 Crpoenue aromoB. CoctaB aroMHbIX sifep. M3orombl. OmekTpoHbl. CTpoeHHE
ANEKTPOHHBIX 000J04YeK aTOMOB MepBbIX 20 XUMHUYECKUX 31eMeHTOB llepuonnyeckoit
cucremsl [I.11. Menaeneesa
2.3 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XMMHYECKUX AJIEMEHTOB MIEPBBIX TPEX MEPHOIOB,
Kanmus, Kanmplusi (paauyca aTroMoOB, OJJIEKTPOOTPHUIIATEIBHOCTH, METAUTMYECKUX |
HEMETAJUTMYECKUX CBOMCTB) M X COCIMHEHUI B COOTBETCTBUH C MTOJIOKEHUEM JIEMEHTOB
B [lepnoanyeckoi cuctemMe u CTpOEHUEM MX aTOMOB
3 CrpoeHue BelecTBa
31 XuMH4uecKas CBS3b. KoBanentnas (nonsipHas u HETIOJISIpHAS ) CBS3b.
DNEeKTPOOTPUIIATETLHOCTh XUMHUYECKUX dJeMeHTOB. MoHHas cBs3b. Mertammmdeckas
CBSI3b
3.2 Tunel KpUCTAIIIMYECKUX PEHIETOK (aTOMHAas, MOHHAs, METaJUIMYecKas), 3aBUCHMOCTH
CBOWCTB BEIIECTBA OT TUIA KPUCTAIIIMYECKON PEIIETKHU U BU1a XUMHYECKON CBSI3HU
4 Baxneiiine npencraBUTeNM HEOPraHWUYECKUX BeliecTB. HemeTanasl M UX cOeTMHEHMUS.

MeTanisl ¥ UX COSIMHEHUS
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41 Knaccudukanuss w  HOMEHKJIAaTypa  HEOPraHMYECKHMX  COCIMHEHHMH:  OKCHJIOB
(coneobpazyromue: OCHOBHBIE, KHUCJIOTHBIE, ampOoTepHBIC) H
HecoJieoOpa3yolliye; OCHOBAaHUM (IIEI0OYM U HEpaCTBOPUMBIE OCHOBAHUS); KHCIOT
(xucnopozacoaepamme u 0ecCKUCIOPOIHbIE, OTHOOCHOBHBIE M MHOTOOCHOBHBIE); COJIEeH
(CpemHUX M KUCITBIX)

4.2 Ousnyeckue u XMMHYECKHE CBOMCTBA MPOCTHIX BELIECTB-HEMETAJIOB:
BOJIOPO/JIa, XJIOpa, KUCIOpOo/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3 dusnueckue M XMMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB-METAIUIOB: JIUTHUS, HATPHS,
KaJiusi, MarHusi U KajblUsl, ATFOMUHMS, Keje3a. DIEKTPOXUMUYECKUN Pl HAIIPSYKEHUI
METaJIJIOB

4.4 duznueckue U XUMHYECKHE CBOMCTBA BOJIOPOJAHBIX COeTUHEHUH

HEMETAJUIOB: XJIOPOBOJIOPOA, CEPOBOAOPOIA, AaMMHAKa

45 dusnueckre U XMMUYECKHE CBOMCTBA OKCHI0B HeMeTasuioB: cepsl (IV, V1), azora (11, IV,
V), docdopa (111, V), yrnepona (11, IV), kpemuus (IV). [TorydeHne okCHIOB HEMETAIIOB

46 Xumuueckue cpoiictBa okcuioB: MetamwioB |A — [IA rpynn, nunka, menu
(1) u xenesa (I, I1I). [TomydeHne OKCHUIOB METAILIOB

47 XUMUYECKHUE CBOMCTBA OCHOBaHHMH W  aM(pOTEPHBIX THJIPOKCHIOB (Ha IpHUMepe
THJIPOKCUIOB QJIFOMUHMS, jKeje3a, IUHKa). [loimydyeHue OCHOBaHWM M aM(OTEpHBIX
TUIPOKCUIOB

4.8 OOmue XHUMHUYECKHE CBOMCTBA KHUCIOT: XJIOPOBOJOPOAHOH, CEPOBOJAOPOIHOM,

CEepHHUCTOM, cepHOH, a30THOH, ¢docdopHOi, KpemMHHEBOH, yronabHOH. OcoOble
XUMHUYECKHAE CBOMCTBA KOHIICHTPUPOBAHHOM CEpPHOM M a30THOW KUCIOT. Ilomydyenue

KHCIIOT
4.9 OOure xuMuueckue cBoicTBa cpeqHux coneil. [lomyuenue coneit
4.10 ITonyyenue, coOupanue, pacro3HaBaHHE BOJOPOJa, KUCIOPOJa, aMMHAKa, YIIIEKUCIIOTO

rasa B jabopaTopuu

411 [TonyyeHnue amMMmuaka, CepHOM M a30THOW KUCJIOT B MPOMBIIUIEHHOCTH. OO0mue
CIOCOOBI OJTYYEHHUSI METAJIIOB

412 I'enernueckas cBsI3b MEXy KJIaCCAMU HEOPTaHUYECKUX COEAMHEHUI
5 XHWMHYECKUE PEAKIINN
5.1 Knaccupukanuss XUMHUECKHMX peakUud 10 pa3IMYHbIM MNpPU3HAKAM: I10 YUCITY U

COCTaBY YYacCTBYIOUIMX B pEaKIMM BEHIECTB, IO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHUIO
CTEIIEHEH OKUCIICHUS XUMUYECKUX JJIEMEHTOB

5.2 TennoBoit 3 dexT XUMHUECKONH peakluu, TePMOXUMHUYECKUE YpaBHEHHS. DK30- U
SHAOTEPMUYECKUE peaKIMH. TepMOXUMHUYECKHE YPaBHEHUS
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5.3

OKuCINTENBHO-BOCCTAHOBUTENBHBIE pEaKIMH. Oxucnurenu u
BoccTaHoBuTenu. [Ipomeccsl OKUCIIEHHS U BOCCTAHOBJIEHHUS. OJEKTPOHHBIM OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON peaKuu

5.4 Teopus snekTpoauTHUecKor auccouranuu. KaTHOHBI, aHUOHBL. JIEKTPOIUTHL U
HedIeKTPoNIuThl. CUITbHBIE U clla0ble ANIeKTPOIUThL. CTeneHb AUCCOIUAINH

9.5 Peakuiu nonHOT0 OOMEHa. Y CIIOBUS MPOTEKAHUS PEAKIIMii HOHHOTO OOMEHA, TIOJTHBIC U
COKpaIlleHHbIC HOHHBIC YPABHEHUS PEaKIUii

6 XuMus ¥ OKpyKarolas cpeia

6.1 BemecTsa u Marepualibl B IOBCEIHEBHOM KU3HU YeIOBEKa. be3onacHoe HCOJIb30BAHUE
BEIIECTB M XUMHUYECKMX peakuuid B naboparopuu u ObITy. IlepBas momomis mpu
XUMHUYECKHUX 0KOTaX U OTPABICHUIX

6.2 XUMUYECKOE 3arpsi3HEHUE OKpYXKAIoLell cpeabl (KUCIOTHBIE AO0XKAU, 3arps3HEHHE
MIOYBHI, BO3/lyXa U BOJJOEMOB), CIIOCOOBI ero npeaoTBpaiienus [IpenensHas gomycrumas
koHeHTpauus BemecTB (IIJJK). Ponp XuMuum B pemieHUU 5KOIOTHYECKUX MPOOIEM.
Ycunenrne napHUKOBOro 3P dexTa, pa3pylieHne 030HOBOTO CII0s

6.3 [Ipumenenne cepswl, a3ora, (ocdopa, yriepona, KpeMHUS H HX COCIUHCHUH B OBITY,
MEIHIIMHE, MPOMBIIUICHHOCTH U CEJIbCKOM Xo3siicTBe. [IpuMeHeHMe MeTauioB
CIUIaBOB (CTasb, YYTyH, AIOPATIOMUHUMN, OpoH3a) B OBITY U MPOMBIIUIEHHOCTH UX
coenunenuii. [loHsATHE O KOPPO3WH METAJIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
KOppo3uu

6.4 [TpupoHbIe UCTOYHUKH YTIIEBOJOPOJOB (YroJib, MPUPOJIHBINA ra3, He(QTh), IPOILYKTHI
ux nepepaboTku (0eH3UH), UX POJIb B OBITY U IPOMBIIIJIEHHOCTH

6.5 [lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BEIIECTBAX KaK O COCIMHEHMSX yriepoja
(MertaH, 3TaH, TWJIEH, alETWIEH, 3TaHOJ, INIMIEPUH, YKCycHast kuciota). [lonstue o
OMOJIOTMYECKH Ba)KHBIX BEILECTBAX: XHUpaX, Oelkax, YriaeBoJax — U UX POJU B KHU3HU
YeJIoBeKa

7 Pacuerst:

7.1 1o (hopMyJiaM XUMHUYECKUX COETUHEHUIN

7.2 Macchl (MaccoBOM) J0JIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE

7.3 110 XMMUYECKUM YPAaBHEHMSIM
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