[puniaoxenne k Padoueii nporpamme
OCHOBHOI'0 00111er0 00pa30BaHUA
o XUMHH

MNEPEYEHb (KOJUP®UKATOP) PACHPEJAEJEHHBIX 1O KJIACCAM ITPOBEPSIEMbBIX
TPEBOBAHHUM K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUS Y JIEMEHTOB
COJEPXAHUSA 1O XUMHUHA

B ¢denepanpHbix U peruoHanbHBIX MPoLIEIypax OLEHKU KadecTBa 00pa30BaHUs UCIOIb3YeTCs
nepeueHs (KoaudukaTop) pacrpene’aeHHbIX 10 KjaccaM MPOBEPSEMBIX TPeOOBaHUI K pe3ysibTaTaM
OCBOEHUSI OCHOBHOI 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHus U JIEMEHTOB
COJIEp>KaHUs IO XUMHUH.

8 KJIACC

HpOBepﬂeMble TpeﬁoBaHI/Iﬂ K pe3yJibTaTaM 0CBOCHUA OCHOBHOM 06pa30BaTeJ’IbHOI7I nmporpaMmmal

Kox IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI OCBOEHHSI OCHOBHOM
NMpoBepPsieMOro o0pa3oBaTe/ibHOI MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUsA
pe3yJbTara
1 ITo treme: «IlepBoHaYaIbHBIE XUMUYECKHUE IIOHATHSI

1.1 pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TMOHSTHIA: aTOM, MOJEKYIa,
XUMUYECKUM DJIEMEHT, TMPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECh
(omHOpOIHAST W HEOJHOPOJHAs), BaJIEHTHOCTh, OTHOCUTENbHAs aTOMHas U
MOJIEKYJIIpHAsi Macca, KOJIWYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBast
JIOJISI XMUMHUYECKOTO 3JIEMEHTa B COCJIMHEHWH, MOJSPHBIM 00BEM, XMMHUYECKas
peakius, KiaccuuKaius peakiuii: peakiiui COSTUHEHUS, PEAKIIUU Pa3JI0KEHUS,
peakiuu 3aMeElIeHHs, peaKiu oOMeHa, 9K30- M PHIOTEPMHUECKHE
peakiuu, TerioBoil >P¢eKT peakiuu, pacTBOp, MaccoBas JOJs BeIIeCTBa
(mporieHTHAsT KOHIIEHTpAIUsi) B pacTBOpe

1.2 WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX  XUMHYECKHX MTOHATHI
Y TIPUMEHSTH ST IOHATHS TIPU OMTUCAHUY BEILIECTB M UX MPEBpaIICHUH

1.3 HCIIOJTH30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJeHUS (HOPMYJ BEIIECTB U
YpaBHEHUN XUMHUUYECKUX PEaKIUH

14 PacKpbhIBaTh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHOTO yUeHUs, 3aKOHa ABOTaJIpo

15 OTIPE/ICTISATh BaJIEHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX
COEIMHEHUAX

1.6 KIIACCU(UIIUPOBATh XUMHUYECKHE pEaKIuu (M0 YHCIy U COCTaBy
YYaCTBYIOIINX B PEAKIIMH BEIIECTB, O TEIJIOBOMY (D (DEKTY)
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1.7

BBIYUCIIATE OTHOCHUTCIBHYIO MOJICKYJIAPHYIO M MOJIAPHYIO MAacCChl BEHICCTB

18

BBIYUCIIATh MACCOBYIO JOJIIO XHMHYECKOI'O DJIEMEHTA I10 Q)opMyne COCIUHCHUA,

1.9

BBIYUCIIATH MaCCOBYIO JOJIO BCUICCTBA B paCTBOPE

1.10

[IPUMEHSTh €CTECTBEHHO-HAYyYHbIE METO/IbI TO3HAHUS — HAOII0/IeHHE, U3MEPEHHE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEaIbHbIA U MBICIICHHBIH )

I1o Teme: «BaxHenme MpeacTaBUTENIM HEOPTraHUIECKUX BELIECTB)

2.1

PaCKpbIBATh CMBICJI OCHOBHBIX XUMHWYCCKUX TTOHSITHI: OKCH, Kucjiora, OCHOBaHHEC,
COJIb

2.2

OTIpEeNeNATh MPUHAIIC)KHOCTh BEIIECTB K OINPENEIIEHHOMY KJIacCy COCIMHEHHN
o popmymnam

2.3

KJIAaCCHU(UITUPOBATH HEOPTAaHMYECKUE BEIECTBA

24

XapaKTepu30BaTh (OMUCHIBAaTh) OOIIME XMMUYECKUE CBOWCTBA BEIIECTB Pa3IMYHbIX
KJIACCOB, IIOATBEpPKIAsl OINMUCAaHUE IIPUMEPAMH MOJIEKYJISPHBIX YpPaBHEHHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKLUI

2.5

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KAa4€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHU IMPOTEKAHUA XUMHUYECKUX MPEBPALIECHUN B PA3IMUYHBIX
YCIIOBHSIX

2.6

CJIe10BaTh IIpaBUJIaM NI0JIb30BaHUs XUMHUYECKON MOCYAOH H
n1abopaTOpHBIM O00OPYJOBaHUEM, a TaK)Ke MpaBUiIaM OOpalleHHs C BELIECTBAMHU
B COOTBETCTBUHM C MHCTPYKIMSIMHU IO BBINOJIHEHHUIO JJAOOPATOPHBIX XUMHUECKUX
OTBITOB MO TOJYYEHUI0 U COOMpPAHUIO ra3000pa3HBIX BEIIECTB (BOAOpOAA H
KHCJIOPO/a), TPUTOTOBJICHUIO DPACTBOPOB C OINpPENETICHHOW MaccoBOM JoJeit
pacTBOPEHHOI'O  BEUIECTBA, IUIAHMPOBaTb M MPOBOAUTH  XMMHYECKHE
AKCIEPUMEHTHI IO PAcO3HABAaHUIO PACTBOPOB IIENOYEN M KUCIOT C MOMOIIBIO
MHAMKATOPOB (1akMyc, ¢peHodTaaer, MEeTUIOPaHXK U IpyrHe)

2.7

MMPOBOAUTD PACUCTHI I10 YPABHCHUIO XHUMHYECKON pcakunuun

ITo Tteme: «llepuogmueckuii 3akoH W llepuogudeckas cucreMa XUMHUYECKHX
snementoB J[.MI. MenneneeBa. CrpoeHue aroMoB. XHUMHUYECKAsl CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIITI

3.1

PacKpbIBaATb CMBICIT OCHOBHBIX XMMHUYCCKUX TIOHSTHIM: AApO aroma,
BHGKTpOHHLIﬁ cioi aroMa, aToMHasda Op6I/ITaJ'IB, paaunyc aTromMa,

XUMHUYECKas CBA3b, MnoJrsipHas n HEIMOJIsApHas KOBaJICHTHasA CBs3b,
OJICKTPOOTPHUIATCIBHOCTG, HWOHHAas CBA3b, HOH, KaTUOH, QaHWOH, CTCIICHb
OKHCJICHHUA

3.2

KJ]aCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUEC DJICMCHTBI
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3.3

ONHUCBHIBATh M XapakTepu3oBaTb TaOnuuHyro (opmy I[leproanueckoil cuctemsl
XUMHUUYECKHX AJIEMEHTOB: pa3jInyarh MOHIATHS «TJ1aBHas noAarpynna (A-rpymnmna)»
u «mobounas mnoarpynmna (b-rpymma)y,

«MaJbIey U «OOJIBIINE) TIEPHO/IBI

34

packpsiBaTh  cMbicn  Ilepumomgmueckoro  3akona .M.  Menaeneesa:
JIEMOHCTPUPOBATh  MOHMMAHUE  TMEPUOJAUYECKOM  3aBUCHMOCTH  CBOWCTB
XMMHUYECKHX JJIEMEHTOB OT UX MOJ0KeHUs B [leproanueckon cucreme

35

COOTHOCHUTh 00O3HaYeHHs, KOTOpble WMEITcs B Tabmmie «llepuonndeckas
cucremMa xuMudeckux anemeHtoB .M. MengeneeBa» ¢  UMCIOBBIMH
XapaKTePUCTUKAMH CTPOCHHUS aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB M 3apsij
spa, o0IIee YUCIIo JIEKTPOHOB U PACIIPEICIICHIE UX 110 JIEKTPOHHBIM CIIOSIM)

3.6

OIpeaACIATh CTCIICHDb OKHCJICHHUA 9JICMCHTOB B 6I/IHapHI)IX
COCIMHCHUAX

3.7

OIIpCACIIATH BUJ XAMHUYECKOU CBA3U (KOBaJ'IeHTHaH n I/IOHHaH)
B HCOPIraHMYCCKUX COCANHCHUAX

IIpoBepsieMble 3JIEMEHTBI COIEPKAHUS

Kon IIpoBepsieMblii 3J1eMEHT COIeP:KAHUSA

1 [TepBoHavaibHBIE XUMHYECKHUE TOHSATHS

11 [Ipeamer xumuun. Poiab XuMuu B )KM3HU 4eloBeKa. XUMHS B CHUCTEME HaykK. lena u
BemecTBa. Gu3nUecKue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

1.2 [Tonsitue o Meromax mo3HaHMs B XuUMUU. YucTeie BemectBa U cMecu. CiocoOb
pazzeneHusi cMecen

13 ATOMBI M MOJIEKYJbl. XUMHUYECKUE dJeMeHThl. CHMBOJBI XMMHUYECKHUX 3JIEMEHTOB.
[IpocTble u crnoXxHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE

14 Xumudeckas ¢opMyna. BaneHTHOCTP aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOcuTenbHass aToMHas Macca. OTHOCHUTENbHas
MOJIEKYJISIpHast Macca. MaccoBast 10JIsl XUMHYECKOTO 3JIEMEHTA B COSAMHEHUHN

15 KomnuectBo BemectBa. Monbs. MonsipHass macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl U
YuCcia CTPYKTYPHBIX €IWHHI] BemecTBa. PacdeTsl 1o ¢GopMmyiaaM XUMHYECKHX
COEAMHEHHI

1.6 Pu3znyueckue U XMMHYECKHE SBJICHMS. XUMHUYECKas pEaklus U €€ IMPU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMHYECKHE ypaBHeHUsA. Kiaccudukanmss XuMHUIeCKuX
peakmuii (CoequHEeHNs, Pa3I0KEeHUsI, 3aMEIIeHHs, OOMeHa)
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1.7

XUMUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XHWMHUYECKOW TOCYIOH,C MpaBUiIaMu
paboThI B naboparopun u prHeMaMH oOpaitieHusi ¢ J1abopaTOPHBIM
00opynOBaHUEM, U3YUYCHHE U ONHCAaHNE (PH3UIECKIX CBOMCTB 00pa3IloB HEOPraHUIECKIX
BEIIECTB, HAOMIOZCHUE (PHU3MUECKUX (TJIaBIEHHE BOCKA, TasHUE JIbJIA, DPACTHpPAHHE
caxapa B CTYIKE, KHUIICHHUE W KOHJICHCAIMS BOJbI) U XUMHUYECKUX (TOpPEHHE CBEYH,
MPOKAJIMBAHUE MEJHOW TMPOBOJIOKH, B3aUMOJCHCTBUE MeNla C KHUCIOTOW) SIBJICHUH,
HaOJII0/ICHNE W ONMCAaHUE MPHU3HAKOB MPOTEKAHMS XMMHYECKHUX pPEaKluil (pa3iokKeHHe
caxapa, B3aUMOJICHCTBUE CEPHOI KUCIOTHI C XJIOPHIOM Oapusi, pa3sioskeHUe THIPOKCHIA
Menu (II) mpu warpeBanuu, B3aumojielicTBHE kene3a ¢ pactBopoMm coiu meau (ID),
U3Y4YE€HHE CIIOCOOOB pa3/iefieHUs] cMeceil (C IMOMOIIbI0 MarHuTa, (uibTpoBaHue,
BBINIAPUBAHUE, AUCTWUIALUSA, XpoMmarorpadus), IMpPOBEIEHUE OYHCTKH IOBApPEHHOM
COJNIM, HAOIIOJIEHUE W ONHCaHUE PE3YyIbTaTOB IMPOBEICHUS OIBITA, WILTIOCTPUPYIOIIETO
3aKOH COXPaHEHMsI MAaCChl, CO3JaHNE MOJIETIC MOJIEKY (IIapOCTEPIKHEBBIX )

Baxwneimue IpeaACTaBUTCIIN HCOPIraHNYCCKHUX BCIICCTB

2.1

Boznyx — cmech razo. CocraB Bo3ayxa. Kuciaopos — 3jieMEHT M IIPOCTOE BEIIECTBO.
Haxoxnenune kucinopona B mpupoze, (Gpu3ndeckrne U XMMHUYECKHE CBOWCTBA (pEaKIuu
ropenusi). Oxcuapl. [lpumenenune kucnopona. CrocoObl TOJXYYEHHUS KHCIOpPOJA B
nabopaTopun W TpoMbInuIeHHOCTH. KpyroBopor kuciopoga B mpupope. O3oH —
AIUIOTPOIHAS MOUPHUKAIHS KHCIOPOAA

2.2

TeroBoit APPeKT XUMHUYECKOH peakiuH, TEPMOXHMHYECKHE YpPaBHEHHS, 3K30- U
9HIOTEPMHUUECKUE peaKuy. TOIIMBO: Yrojlb U METaH. 3arps3HEHUE BO3/yXa, YCUICHHE
HAapHUKOBOTO 3 QeKTa, pa3pylLIeHHe 030HOBOT'O CII0s

2.3

Bomopox — »amemMeHT W mpocTtoe BemiecTBO. HaxokaeHue BOIOpOjAa B MPHPOIE,
(1)H31/I‘-I€CKI/IG U XUMHUYCCKUEC CBOfICTBa, IMPUMCHCHUC, CIIOCOOBI IMMOJIYUCHUS. Kucnotel u
COJH

2.4

MOJ'ISIpHBIfI 00beM ra3oB. PacueTsl Mo XUMHUECKUM YPpaBHCHUAM

2.5

dusnyeckue cBoicTBa BOAbl. Boma kak pactBopurenb. PactBopbl. HacelmieHHble U
HEHACBIIIEHHbIE PAacTBOpPBI. PacTBOpMMOCTH BeIIECTB B BoAE. MaccoBast 40J14 BEIECTBA
B pacTBOpe. XMMUYECKUE CBOMCTBA BOJIBI.

OcHoBaHus. Ponb pacTBOpOB B NPHUPOJE UM B KU3HM 4YelloBeKa. KpyroBopor BonbI B
MpUpo/Jie. 3arpsi3HeHHE MPUPOIHBIX BOJ. OXpaHa U OYMCTKA TPUPOIHBIX BOJI

2.6

Knaccudukanus neopranmdeckux coeauHeHuit. Oxcuapl. Kmaccuduxamus OKCHAOB:
cosieoOpasyromre (OCHOBHBIE, KHCJIOTHBIE, aM(OTEpHBIE) U HEeCcoJIeo0pa3yroIIue.
Homenkmarypa OKCH/JIOB. duznyeckne U XUMHUYECKHE CBOWCTBA OKCHIOB.
[TonydeHnue okCHIOB

2.7

OcHoBanus. Knaccudukanuss OCHOBaHHIA: INETOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Homenkmarypa ocHoBanuii. ®Pusnueckue W XUMUYECKHME CBOMCTBA OCHOBAHHUM.
[Tonyuenue ocHOBaHMI

2.8

Kucnotel. Knaccudukamuss kucnor. Homenknatypa kucnor. @Dusuueckue
XMMHUYECKHE CBOMCTBA KUCIOT. Psa akruBHOocTM MetaioB H.H. bekerosa. Ilonyuenne
KHUCIIOT
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2.9

Comu. Homenkiarypa coseil. duznueckre u XuMH4ecKue cBoiicTBa coneid. [lomyuenue
coJIer

2.10

I'eneTnueckas CBsA3b MCXKAY KilaCCaMU HCOPraHNICCKUX COCI[I/IHGHI/Iﬁ

211

XUMHUYECKUN 3KCHEPUMEHT: Kaue€CTBEHHOE OINPEICIIEHUE COJEp’KaHUs KUCIOpOoJa B
BO3lyXe, MOJIyueHue, cooupaHue, paclo3HaBaHue U U3yu4eHUuEe CBONCTB KHCIJIOPO/Ja,
HaONltoJIeHue  B3aUMOJEMCTBHSI  BEIIECTB C KUCIOPOIOM M YCIOBHUS BOSHUKHOBEHHUS
U MIPEeKpaIIeHus rTopeHus (1oxapa), 03HaKOMJIEHHE ¢ 00pa3iaMHu OKCHJIOB M ONTMCAHHUE HX
CBOWCTB, NOJy4YeHHE, COOMpaHUE, DPACHO3HABAHHUE W H3YYEHHUE CBOMCTB BOJOPOJIA
(ropenwue), B3aumoielicTBre Bogopoaa ¢ okcuaoMm meau (II) (Bo3aMOKHO HCIIOIB30BaHKE
BUJICOMATEpPHANIOB), HaONoeHue OOpa3loB BEUIECTB KOJUYECTBOM |  MOJIb,
UCCIICIOBAaHNE OCOOCHHOCTEW  pacTBOPEHHUS  BEUIECTB C pa3inuHON
pPacTBOPUMOCTHIO, MPUTOTOBJICHUE pacTBOPOB C ONpPEEIEHHOW MACCOBOM J0JIEH
PacTBOPEHHOI'0 BELIECTBA, B3AUMOJACHCTBUE BOJBI C METAJUIAMU (HATPUEM U KaJIbIIUEM)
(BO3MOYKHO HCIIOJIb30BAHHE BHJIEOMATEPUANIOB), OIpEAENECHUE PACTBOPOB KHUCIOT U
iesnoueit ¢ MOMOIIbI0 HHIUKATOPOB, UCCIeI0BaHUE 00Pa3I[0B HEOPraHMUECKUX BEIIECTB
Pa3IMyYHBIX KJIACCOB, HAOJIIOJIEHME H3MEHEHHUS OKpPacKU HHAMKATOPOB B pacTBOpax
KHUCJIOT U IIeNIoue, n3yueHue B3aumoaenctsust okcuaa meau (II) ¢ pactBopoM cepHoit
KHMCJIOTBI, KUCJIOT C METaJlJIaMH, peaklMi HelTpanu3anuu, noiaydyeHrne HepacTBOPUMBIX
OCHOBaHMWH, BBITECHEHHWE OJHOTO MeETajla JIPYrMM M3 pacTBOpa COJIM, pELICHUE
SKCIEPUMEHTANIBHBIX 3aJad 1o Teme «BaxHelue Kiaccbl HEOPraHMYECKHUX
COCIMHEHU I

[lepuonnueckuii 3akoH W Ilepuogmueckas cucteMa XUMUYECKUX 3ieMeHTOB J[.U.
Menneneena. Crpoenue aTOMOB. Xumuyeckas CBSI3b. OKHCIUTETHHO-
BOCCTaHOBUTEJIbHBIE PEAKLIMU

3.1

IlepBble MOMBITKM KIACCUPUKALMM XUMHUYECKMX 3JIeMeHTOB. [loHsTHEe O rpymnmax
CXOJIHBIX 3JIEMEHTOB (IL[EJIOYHBIE U IIE€T0YHO3EMENIbHbIE METAJUIbI, TaJIOT€Hbl, HHEPTHbIE
rasbl). DJI€MEHThI, KOTOpble 00pa3yIoT aM(OTepHbIE OKCUIBI H THIPOKCUIBI

3.2

Ilepnonnueckuit 3axkoH. Ilepuommyeckas cucremMa XUMHYECKUX dnemeHToB J[.M.
MenneneeBa. KopoTtkonepuonnas u JuMHHonepuoaHas ¢opmbl Ilepuonnueckoit
cucteMbl xumudeckux aeMeHToB .M. Menneneesa. [lepuoasl u rpynnel. @usnyeckuii
CMBICII ITOPSIAKOBOTO HOMEPA, HOMEPOB IIEPUOAA U TPYIIIBI JJIEMEHTA

3.3

Crpoenne aromoB. CocrtaB artoMHbIX sAnep. HW3orombl. OnekTpoHbl. CtpoeHue
ANEKTPOHHBIX 000J04YeK aToMOB mepBbiX 20 XUMHUYECKUX 31eMeHTOB llepuonnyeckoii
cuctembl J[.MI. MeHnneneeBa. XapakTepucTUKa XHMHYECKOIO JJIEMEHTA IO €ro
nonoxxeHuto B [lepnoauueckoii cucrteme .M. Menaeneena

34

3aKOHOMEPHOCTH U3MEHEHHU pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX
U HEMETaJUIMYECKUX CBOMCTB IO rpynnam M nepuoaam. 3HadeHue Ileprogmueckoro
3akoHa U IlepuoanyecKkol CUCTEMBl XMMHUYECKHMX DJIEMEHTOB Ul Pa3BUTHSA HAyKH U
npakTuku. .M. Mennenees — ydeHbIi ¥ rpak 1aHuH

3.5

Xumu4ueckas cBa3b.  KoBaneHTHas (monsipHast U HENoJsIpHasi) CBSI3b.
DNEeKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHas CBsA3b
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3.6

CTGHGHB OKHCJICHU. OKI/ICJII/ITCHBHO-BOCCTaHOBI/ITeHBHLIe peaKLII/II/I.
[Iporeccrl okucnenus u BoccTaHOBICHUSI. OKUCIUTENU U BOCCTAHOBUTEIH

3.7 XUMHUYECKUH OSKCIIEPUMEHT: M3ydeHHe OoOpa3IoB BELIECTB METAIJIOB M HEMETAJUIOB,
B3aMMOJICIICTBUE TUIAPOKCUIA IIMHKA C PAaCTBOpPAMU KHCIOT U WIEJIOUed, MpOBEJICHHE
OTBITOB, WJUTIOCTPUPYIOIIUX TMPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKIMi
(ropenue, peakliuy pa3ioKeHHsI, COeTUHEHNUS )
9 KJIACC

HpOBepﬂeMLIe TpeﬁoBa}mﬂ K pe3yJibTaTaM 0CBOCHUA OCHOBHOM 06pa30BaTeJ’ILHO]7] nmporpaMmmal

Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
MpoBePSIeMOro o0pa3oBaTe/ibHOI MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUsA
pe3yjabTara

1 Ilo Teme: «BemecTBo M XUMHUYECKAs pEAKLIHAsD)

11 pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX TOHSATHUNA: PACTBOP, JIEKTPOIUTHI,
HEDJICKTPOJIUTHI, SJICKTPOJTUTHICCKAS AUCCOIUAIHS, PEaKIMd HOHHOTO 0OMeEHa,
KaTajan3aTop, XHMHUYECKOe paBHOBeCHE, OOpaTHMbIE U HEOOpaTHMbIC PEaKIUH,
OKHUCJIUTEIbHO- BOCCTAHOBHUTEJIBHBIE PEAKIMH, OKHUCIUTENIb, BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHUE, aJUIOTPOIHS, aM()OTEPHOCTh, XMMUYECKasl CBS3b
(koBaJICcHTHAsl, MOHHAS, METALNIMYECKAs), KPUCTAJUIMYECKAss PEIIeTKA, CIUIABBI,
CKOpPOCTb XUMHYECKOU peaKkIuu

12 WJUTIOCTPUPOBATH B3aHMOCBSI3b OCHOBHBIX  XHMMHYECKHUX MMOHSTUI
Y IPUMEHSITH 3T TOHSATHUS ITPU OMMCAHUU BEIIECTB U UX MTPEBPAIICHUI

1.3 COCTABJISITh YPABHEHUS AJIEKTPOJUTUUECKON TUCCOIMAIIMU KHUCIIOT, IIeouel U
CcoJiell, MOTHbBIE ¥ COKpAIllEHHbIE YPaBHEHUS PEaKInii HOHHOTO OOMeHa

14 PacKpbIBaTh CYITHOCTh OKHCIUTEIHbHO-BOCCTAHOBHUTEIIBHBIX PEAKIIUN
MOCPEJICTBOM COCTAaBJICHUS AJIEKTPOHHOTO OajaHca dTHX PEaKIIUii

15 MIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMHUECKOU PEAKIINI

2 ITIo Temam: «Hemeramnsl M UX coeamHEeHUSI» U «MeTamnsl U HX
COCIUHCHUS

2.1 XapaKTepu30BaTh (OMUCHIBATH) O0IIKE U crienu(puuecKue XUMUYECKUE CBOWMCTBA
MpPOCTBIX M  CIOXHBIX BEIIECTB, TMOATBEpPXkAas ONHCAaHUE MPUMEPAMHU
MOJIEKYJIIPHBIX U MIOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUi

2.2 COCTaBJISITh YPABHEHUS PEAKIUHI, TTOITBEPKAAIOLIUX CYIIIECTBOBAHUE
TEHETUYECKOM CBS3M MEX/Y BELIECTBAMU PA3JIMYHBIX KJIACCOB

2.3 MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHUS,
BO3MO>KHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALIEHUN B PA3IMYHBIX YCIOBUSIX
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CIIeZIOBaTh MpaBUIaM MOJIb30BaHUS XUMHYECKON ocy 10
U 1abOpaTopHBIM O0OPYIOBaHHEM, a TaKXKe IMpaBUIaM OOpalIeHUS

C BEIICCTBAMHA B COOTBCTCTBUU C MHCTPYKIHUAMU I10 BBIITOJIHCHUIO Ha60paTOpHBIX
XUMHYECKHX OIBITOB IO MOJYYCHHIO W COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaka M yrieKuciioro rasa)

2.5 MPOBOJIUTh PEaKLMUM, MOATBEPKIAIONINE KAueCTBEHHBIM COCTaB Pa3TUUYHBIX
BEIIECTB: PacliO3HABATh OMBITHBIM ITYyTEM XJIOPUI-, OpPOMUI-, UOAUI-, KapOOHAT-,
docdar-, cunmukar-, cynbdar-, TUAPOKCUA-UOHBI, KATHOHBI AMMOHMS, HOHBI
M3Y4YEHHBIX METaJUIOB, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB

3 ITo Teme: «XuMuA 1 OKpyXkaroas cpea»

3.1 pacKpbIBaTh CMBICI OCHOBHBIX XMMHU4eckux nousaTuil: [1/IK BemecTBa; koppo3us
METaJUIOB

3.2 MPUMEHSATh OCHOBHBIC OTEPAIMH MBICIUTEIBLHON JCATEIBHOCTH — aHAIU3 U

CUHTE3, CpaBHEHHE, OOOOIIeHHE, CHUCTEMAaTH3alMI0, BBISIBICHHUE MPUUYUHHO-
CJIEICTBEHHBIX CBSI3€H — /17151 U3YUEHHSI CBOMCTB BEIIECTB U XUMUYECKUX PEaKIIU;
€CTECTBCHHO-HAy4YHbIE METOAbl [O3HAHWUA — HaOJIOJCHHE, HU3MEpEeHHe,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (peaIbHbI U MBICJICHHBIN)

HpOBepﬂeMble 3JIEMEHTHBI COACPKAaHUA

Kon

HpOBepHeMLIﬁ QJICMCHT COACPIKAHUA

1

BemectBo 1 xummnyeckas peakuus. [loBropenune

11

[lepnonnueckuit 3axkoH. [lepmoanueckas cucrema XUMHYECKMX 23ieMeHToB [J[.M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XUMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KM, KAIbIIUS U UX COEIMHEHUH B COOTBETCTBHUHU
C MOJIOXKEHHEM 3JieMeHTOB B [lepuondeckoii cucteMe U CTpOEHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BUAbl XUMUYECKOW CBSI3U. THIBI KPUCTANIMYECKUX PEILIETOK,
3aBUCUMOCTB CBOMCTB BEIIIECTBA OT TUIIA KPUCTAIUINYECKON PEIIETKH U BUJIa XUMAYECKON
cBs3u. Knaccuduxaius 1 HOMEHKIaTypa HEOPTraHUYECKUX BELIECTB (MEXIyHapOIHas U
TpUBHANIbHAsA). XUMUYECKHE CBOWMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3jMYHBIM Kilaccam
HEOPraHWYECKNX COEAVNHEHMH, TEHETUYECKAasl CBSI3b HEOPTAHNYECKUX BEILIECTB

13

Knaccudpukanus XuUMHUECKHX peakUuid 1O pa3IMyHbIM MpH3HaKaM (110 YUCIY U
COCTaBYy YYAaCTBYIOIIMX B PEAKIMHU BELIECTB, MO0 TEIIOBOMY 3(PQEKTy, 10 W3MEHEHHIO
CTENEHEeH OKHUCIIEHUS] XMUMHMYECKHX OSJIEMEHTOB, IO OOpaTUMOCTH, IO YYacCTHIO
KaTajau3aropa). OK30- U DHIOTEPMHUYECKHE PEAKLIMH, TEPMOXMMHUYECKUE YPAaBHEHUS.
IToHsATHE O CKOPOCTU XMMUUYECKOU peakuu

14

[lonsitTue 00 o0OpaTUMBIX U HEOOpaTHMMbIX XHMHUYECKUX peakuusx. Ilonstue o
TOMOTE€HHBIX W TETEepPOreHHbIX peakuusx. [loHSATHE O XHWMHUYECKOM paBHOBECHH.
@DaxTophl, BIMSIONIME HAa CKOPOCTh XMMHYECKOW pEeaKIMU U MOJIOKEHNE XUMHUUECKOT0
paBHOBECHS
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OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcakuunu, BHCKTpOHHIﬂf/’I 0ajaHC OKHUCIUTEIBHO-
BOCCTAaHOBHUTCIIBHOM pCaKIuu. CocraBnenue ypaBHeHI/Iﬁ OKHCJIHNTCIIbHO-
BOCCTAaHOBUTCIIBHBIX peaxunﬁ C UCIIOJIB30BAHUEM ME€TOa 3JICKTPOHHOI'O OanaHca

1.6

Teopust A7IEKTPONUTUUECKON AHUCCOLMALMU. DIEKTPOIUTHI U HEANEKTPOIUThl. KaTHOHBI,
aHUOHBI. MeXaHN3M JUCCOLMAIMH BELIECTB C Pa3IMYHBIMU BUJAMU XUMUYECKON CBA3H.
Crenens nucconmanuu. CHIbHBIE U clabble AJIEKTPOIUTHL. Peakiuy MOHHOTO OOMEHa.
VYcinoBust MpoTeKaHWs PeakUuid MOHHOTO OOMEHa, IMOJHBIE M COKpAIIeHHbIE HOHHBIE
ypaBHeHus peakuuii. CBoiCTBa KUCIOT, OCHOBAHUI U COJIEH B CBETE IPECTABICHUNA 00
ANEKTPONUTHYECKON nucconnanuu. KauecTBeHHbIE peakiuu Ha HOHBL. [loHsTHE O
TUIPOJIU3E COJIeH

1.7

XUMHYECKUN HIKCIIEPUMEHT: O3HAKOMIICHHE C MOJCIISIMH KPUCTAUIMUECKHX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAIJIOB U HEMETaUIoB (TpaduTa U aamasa), CII0KHBIX
BEUIECTB (XJIOpHUJA HATPHUs); HCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOU
peaKiuu OT BO3JEHCTBUS PA3IUYHBIX (PAKTOPOB; UCCIEIOBAHUE IIEKTPOINPOBOJAHOCTH
pPacTBOpPOB BELIECTB, MpOLECcCa TUCCOLMAIMU KHUCIOT, IIeTouell U cojeil (BO3MOXKHO
UCIOJIb30BAHUE BUJIEOMATEPHUAJIOB); MpOBE/ICHUE OIIBITOB,
WUTIOCTPUPYIOIINX TMPU3HAKK NPOTEKaHUs peakiuid HOHHOro obmeHa (oOpa3oBaHue
ocaJiKka, BbIIEJICHHE raza, 00pa3oBaHUE BOJIbI); OMBITOB, WILIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakiuil  (rOpeHue, peakuu  Pas3lIoKeHUs,
COEIMHEHMS); PACIO3HABAHHE HEOPTaHMYECKHUX BEIIECTB C MOMOIIBIO KaueCTBEHHBIX
peaxkuii Ha MOHBI; PEeIIeHNE YKCIIEPUMEHTAIbHBIX 3a/1a4

Hemeramns! 1 ux COCAUHCHUA

2.1

OOmast xapakTepuCTHKa TajioreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIE
creneHu okucienus. CTpoeHue U (pu3ndeckre CBOWCTBA MPOCTHIX BEIECTB — FaJION€HOB.
XUMHUECKHE CBOMCTBA Ha pUMepe XJiopa (B3auMOJIeHCTBUE C MeTaJlIaMH, HEMETallJIaMH,
menoyamu). Xsopoogopoa. ComsiHas KUCIIOTa, XMMHUYECKHE CBOMCTBA, IMOJIyYEHHE,
IIpUMeHeHHue. [[eficTBre Xj0pa ¥ XJIOPOBOJOPOJA HAa OpPraHM3M 4YelloBeKa. BaxHenmme
XJIOPpUAbI U UX HAXOXIACHUC B IIPUPOAC

2.2

Obmas xapakrepuctuka 3yeMeHTOB VIA-rpynmnbl. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapaKkTepHble cTeneHH okucaeHus. CTpoeHne U pU3nUecKue CBOCTBa MPOCTHIX BELIECTB
— KHUCJIOpoa U cepbl. AJJIOTPOIHbIE MOAU(DUKAIIMN KUCIOpOaa U cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOOPOI, CTPOCHHE, (PU3UIECKHE U XUMUYECKHUE CBOMCTBA. OKCHTBI
ceppl Kak TPEACTAaBUTENN KHCIOTHBIX OKcHIoB. CepHas KuCIOTa, (u3nueckue u
XMMUYECKHEe CBOMCTBa (00IIMe KaK MpPeJCTaBUTENs Kilacca KUCIOT U crieu(uiecKue).
XUMUYECKHE PEaKIINH, JIe)kKalle B OCHOBE IPOMBIIIJIEHHOTO CII0c00a MOJIy4eHUs CEPHOM
kucioTel. [Ipumenenne. Conu CepHOM KUCTOTHI, KAaUeCTBEHHAs pEaKIlNs Ha CyIb(aT-moH.
HaxoxnaeHue cepsl M €€ COENMHEHUH B npupoie. XHMHUECKOE 3arpsA3HEHHE
OKpY>KaroIiel cpebl COeTMHEHUSIMU Cepbl (KUCIOTHBIE TOXKAM, 3arpI3HEHUE BO3IyXa U
BOJIOEMOB), CITOCOOBI €0 TIPEI0TBPAICHUS
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2.3

OO6mrast xapakTepucThKa 3JeMeHTOB VA-rpynmbel. OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIC CTETICHU OKUCIICHUSA. A30T, paclIpOCTpaHEHUE B MPHUPOJAC, (PUINUISCKUE
U XxuMmudeckue cpoiictBa. KpyroBopor aszora B mpupoje. AMMHUAK, ero Gu3ndecKue u
XUMHUYECKHE CBOWCTBA, MoylyueHue u npumenenue. Conu aMMOHUsA, UX (PU3HUECKUE U
XUMHUYECKHUE CBOWMCTBa, MNpuMeHeHue. KauecTBeHHass peakuuss Ha HOHBI aMMOHUSL.
A3OoTHas KHCIOTa, ee MoJyueHue, (U3MUecKue U XUMUYECKUE CBOMCTBa (00IIMe Kak
MIpe/ICTaBUTEINsI Kiacca KUCIOT U crnenuduueckue). VMcnonap3oBaHue HUTPATOB U COJIEH
aMMOHHS B KauecTBE MHHEpPalbHBIX YyA0OpeHud. XUMHUECKOe 3arps3HeHue
OKpY>KaloIllel Cpe/ibl COeAMHEHUSIMU a30Ta (KUCIOTHBIC JTOKIM, 3arps3HEHUE BO3/yXa,
MOYBHI U BOJIOEMOB)

2.4

docdop, amtorpornnsle Moaudukamuu dochopa, pu3nIecKre 1 XUMUIECKHUE CBOMCTBA.
Oxcun docdopa (V) u dochopras kucnora, GuU3NYECKUE U XUMHUYECKHE CBOWMCTBA,
nony4yenue. McnonpzoBanue ¢pocdaroB B kKauecTBe MUHEPAIBHBIX YI00peHUN

2.5

Obmas xapakrepuctuka 31eMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble  CTENEHH  OKMUCIEHHUS.  YTJEepoJ, aIOTPONHbIE  MOJU(UKALUY,
pacmpocTpaHeHHe B TpUpoAe, (Pu3MyYeckrne W XHMHYECKHE CBOMCTBA. AncopOrms.
KpyroBopor yriepona B mpupojae. Okcuasl yrieponaa, ux (pU3N4ecKue U XUMUUYECKUE
CBOfICTBa, I{GﬁCTBHG Ha JXHUBBIC OpFaHI/I3MbI, HOHy‘IGHI/Ie 158 HpI/IMeHeHI/IG. 9KOJIOFI/I‘-IGCKI/IG
poOJIeMBI, CBsI3aHHBIE ¢ OKCUAOM yriepoxaa (IV); rumoresa rio0aibHOTO MOTEIUICHUS
KJIUMaTa;, MapHUKOBBIA A(P(dEKT. YronpHas KHUCIOTa UM €€ CONHM, UX (PU3HUYECKHE H
XUMUYECKHE CBOWCTBA, MOJy4YeHHE M IpuMeHeHue. KadecTBeHHas peakuuss Ha
KapOoHaT-uoHBL. VMcnonp3oBaHue KapOOHATOB B OBITY, MEAWIIMHE, IIPOMBIIUICHHOCTH U
CEIBCKOM X031 CTBE

2.6

[TepBoHayanbHbIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUSX Yriiepoja
(MertaH, 3TaH, 3TUJIEH, allETUJIEH, 3TAaHOJI, TJIMIEPUH, YKCyCcHasd kucioTa). X coctaB u
xuMuyeckoe crpoeHue. [lonarre o GMOJIOrMYecKy BaXKHBIX BEIIECTBAX: KUpaX, OeNKax,
YIJIEBOAAX — M MX POJIM B KWU3HU 4YeJIOBeKa. MaTepuanbHOE €IMHCTBO OPTaHUYECKUX U
HEOPraHWYECKUX COCTMHEHUI

2.7

Kpemuuii, ero @usnueckue M XHMUYECKHE CBOICTBA, MOJyYEHHE U MPUMEHEHHUE.
Coenunenus kpemHus B npupoje. Oouue npencrasineHus 06 okcuae kpemuus (IV) u
KpeMHHEeBOW kuciotre. CuluKaThl, UX HCIOJIb30BAaHWE B OBITY, MEIUIIMHE,
MPOMBIINIJICHHOCTH. Baxneinmmume CTPOUTCIIBHBIC MaTCPUAJIBI: KEPpaAaMUKa, CTECKIJIO, HEMCHT,
O0eroH, xene300eroH. IIpoOnembl 0e€30MacHOrO  HCIOJIB30BAHUS — CTPOUTEIbHBIX
MaTc€pHrajioB B HOBC@JIHeBHOﬁ KHU3HU
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2.8

XUMHUYECKUH SKCIEPUMEHT: M3ydeHHe OOpa3loB HEOPraHMYECKHX BEIECTB, CBOWMCTB
COJSIHOM  KHCJIOTBI,  TNPOBEJICHHE  KAYECTBCHHBIX  pPEaKIUil Ha XJIOPUI-UOHBI U
HAOJIOZICHWE TPU3HAKOB UX TMPOTEKAHHS; OIBITHI, OTpPaKalolmue QHU3UYECKUE WU
XMMHAYECKHE CBOWCTBA TaJIOTCHOB M WX COCIWHEHUH (BO3MOXHO HCIIOJIB30BaHHE
BUJICOMATEPHAJIOB); O3HAKOMIJICHHE C oOOpaslaMu  XJIOPHUIOB  (TaJOreHUIOB);
O3HAaKOMJICHHE C O0Opa3llaMu cepbl M €€ COCTUHCHUSMHU (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); HAOJIOJCHHUE IIpolecca OOYIJIMBaHUS caxapa TWOJ JCHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, H3yYCHHE XMMHUYECKHX CBOWCTB pa30aBICHHOM
CepHOM  KHCJOTBHI, TPOBEJIEHHE KAueCTBEHHOM peakuuu Ha Cyiabpar-uoH U
HaOJIIoZICHNEe TpU3HAKa €€ MPOTEKaHMS; O3HAKOMIICHHE C (PM3WYECKHMMHU CBOWCTBAMHU
a3oTa, (Gochopa W WX COCNUHEHUH (BO3MOXKHO HCIOIH30BAHUE BHJICOMATECPUAIIOB),
oOpa3iamu a30THBIX U (POCPOPHBIX YIOOPEHHUIA; MOydeHHUEe, COOMpaHUe, PaCcIIO3HABAHUE
Y M3yYeHHE CBOWCTB aMMHaKa; MPOBEACHNE KaYeCTBEHHBIX PEaKIUii HA MIOH aMMOHUS U
dochar- HMOH W U3yUYEHHE TPHU3HAKOB WX MPOTEKaHWUs, B3aMMOJCHCTBHE
KOHIICHTPUPOBAHHOW a30THOM KHCJIOTBI C MeIbl0 (BO3SMOXXHO HCIIOJIB30BAHUE
BUJICOMATEPHAJIOB); M3yUYEHHE MOJIENICH KPHCTAUTMYECKUX PEIIeTOK anMasa, rpadmura,
¢dymepena; 03HAKOMIICHUE C MPOILIECCOM aICOPOIIHH PacTBOPEHHBIX BCIICCTB
AKTUBUPOBAHHBIM yIJIEM U yCTPOMCTBOM MPOTHUBOTas3a; IOJIy4YeHHe, COOMpaHHe,
pacrio3HaBaHHE ¥ HM3YYCHHE CBOWCTB YTJIEKUCIIOTO Ta3a; MPOBEACHUE KAaYeCTBEHHBIX
peakimii Ha KapOOHAT- W CHJIMKAT-UOHBI M W3YyYCHHE NPU3HAKOB HMX IPOTEKAHUS;
O3HAKOMJICHHE C  TPOJNYKIHMEW  CWIMKATHOW  MPOMBIIUICHHOCTH,  pEIICHUE
AKCIIEPUMEHTAIBHBIX 33714 10 TeMe «BaxkHelIre HeMeTauTbl U UX COSTUHCHUS

Mertamiel 1 ux COCAUHCHUA

3.1

OOmiast xapakTepUCTHKa XHUMHMUYECKHX D3JEMEHTOB — METAJJIOB HAa OCHOBAaHMM UX
nonoxenusa B Ilepuogmdeckoil cucreme xummdeckux 3ieMeHToB JI.M. Menneneesa u
crpoeHust aroMoB. CTpoeHHe MeTaioB. Meramaudeckas CBA3b U MeETaJlIIMYecKas
KpUCTAJIJINYECKAsl pelIeTKa. DIEKTPOXUMUYECKUN psijl HAPSHKEHUI METaNIOB

3.2

dusnuecKkue U XMMUYECKHe CBOMNCTBAa MeTauioB. O0III1e ClIOCO0BI MOTy4YeHUs] METaJIOB.
[ToHsATHE O KOPPO3UHM METAIIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CrutaBbl
(cTanb, 4yryH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH

3.3

lenouynsle MeTayIbl: NoNokKEeHUE B [lepuonnyeckoil cucteMe XUMHUYECKUX DJIEMEHTOB
JI.1A. MengeneeBa; cTpoeHHME MX aTOMOB; HAXOXKJIECHHE B mnpupoae. Puznyeckue u
XMMUYECKHE CBOWMCTBA (Ha mpuMmepe HATpus U Kainus). OKCUIbl U THIAPOKCH]IBI HATPHS
u kanud. [IpuMeHeHne menoYHbIX METAIOB U UX COEAMHEHUN

34

[Ileno4yHO3EMENBbHBIE METAJUIBl MarHui W KadbUui: nosiokeHue B lleproanueckon
cucreMe xumMuueckux snemeHTos 1.1, MenzeneeBa; CTpoeHHE UX aTOMOB; HAXO0XICHUE
B npupojie. Pu3nyeckue U XUMHUYECKHE CBOMCTBA MAarHWs W Kaublus. BaHeiimme
COCIMHECHHS KaibIus (OKCHA, THAPOKCUI, coju). JKEeCcTKOCTh BOJBI M CIOCOOBI €€
YCTpaHEHUS

3.5

Amomunuii: nonoxxenue B Ilepmoanueckoil cucreme xumudeckux saemeHToB J[.U.
MenzeneeBa; CTpOCHHE aTOMa; HaxOKAEHUE B Mpupojae. PU3NYecKrne U XUMUYECKHUE
cBOMCTBa amtoMUHMS. AMGPOTEpHBIE CBONCTBA OKCH/IA U THAPOKCH 1A ATFOMUHHUS

10
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3.6

Kenezo: mnonoxenune B Ilepuomnueckoil cucreme Xumudeckux 3yemMeHToB J[.H.
MeHpeneeBa; CTpOCHHE aTOMa; HaXOXKJeHue B mpuponae. OuU3nMvecKue U XUMUUYECKHE
cBoiicTBa xene3a. Okcuapl, ruapokcuabl u conu xkenesa (I1) u xenesa (I1I), ux cocras,
CBOMCTBA U IIOJIy4YCHUE

3.7

XHWMHYECKUH JKCIIEPUMEHT: O3HAKOMJIGHHE ¢ oOpaslaMu METAJJIOB U CIUIABOB, UX
(U3MYECKUMHU CBONCTBAMH; W3YYCHHE PE3yJIbTaTOB KOPPO3HH METALIOB (BO3MOXKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOICHCTBUS OKCHUA KaIbIUS U
HaTpHs ¢ BOJOH (BO3MOXKHO HCITOIH30BaHNUE BHICOMATEPHAIIOB); UCCIIEOBAHNE CBOMCTB
JKECTKOM BOJIBI; IpOIECca TOPEHUsS jKelie3a B KHCIOPOJe (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHAIIOB); TMPHU3HAKOB TPOTCKAHHWS KAYSCTBEHHBIX PEAKIMi Ha MOHBI
(MarHms, KaJbI¥s, aTIOMHHMS, IIMHKa, xkene3a (11) u xenesa (1), mexu (11); HabnroaecHuE
1 OTIMCAaHME MPOIIECCOB OKPAITUBAHMS IUTAMEHU HOHAMU ~ HATpUsS, Kadusd W KaJbIUs
(BO3MOXKHO  HCITOJIb30BAaHHME BUACOMATEPUAJIOB); UCCIEAOBaHNE aM(DOTEPHBIX CBOMCTB
THAPOKCH/IA ATFOMUHUS M THAPOKCH/IA IIMHKA; PEIICHUE YKCIICPUMEHTAIBHBIX 3aJ]1a4 110
TeMe «BaxkHeHIre MeTauibl U UX COSTUHEHUS»

XHMHMS B OKpYJKarolas cpena

4.1

HoBrie MaTCpHajibl U TCXHOJIOI'HH. BemiectBa u MaTcpHrajbl B HOBC@HHCBHOﬁ KHN3HU
YyejaoBeKa. XUMHUS U 300POBLE. be3onacHoe HCIONL30BaHUE BEIIECTB M XHUMHUUYECKHX
peaKHI/Iﬁ B 6LITy. HepBa;I moMoub IIpu XUMHUYCCKUX OXKOT'aX U OTPABJICHUAX

4.2

OCHOBBI 3KOJIOTMYECKON TPAaMOTHOCTH. XMMHUYECKOE 3arpsA3HEHNE OKPYKAIOLIEH CPEIbl
[NAK. Ponp XuMHHM B peIIEHUH SKOJOTHYECKUX IMpobieM. [lpupoaHple HCTOYHHKH
YII€BOAOPOAOB (Yroib, IPUPOIHBIN Ta3, HEPTH), MPOAYKTHI UX MEPepabOTKH, UX POJIb B
OBITY U IPOMBILIUIEHHOCTH

4.3

XUMHYECKUN DKCMEPUMEHT: H3Yy4EeHHE OO0pas3IioB MaTepHayioB (CTEKJIO,
CIUTaBBl METAJUIOB, TIOJTMMEPHBIC MaTEPHAITH )

NEPEYEHbB (KOJJU®UKATOP) IPOBEPSAEMbBIX TPEFOBAHUI

K PE3YJIbTATAM OCBOEHUA OCHOBHOM OFPA30BATEJIBHOM ITPOT'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N 3JEMEHTOB COIEPKAHUA 110 XUMUHN

Jlst mpoBeZIcHUs OCHOBHOT'O TOCY/IAPCTBEHHOTO dK3aMeHa 1Mo xuMuu (fnainee — OI'D mo xumun)
WCIIONB3YEeTCs TepedeHb (KoaupuKaTop) MPOBEpAEMBIX TpeOOBaHM K pe3yabTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHus U 3JIEMEHTOB CO/IEPIKAHMSL.

[IpoBepsiembie

Ha OI'D no xumuu TpeGoBaHMs K pe3ysbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHON

porpamMMbl OCHOBHOTO 00111eT0 00pa30BaHMs

Kon [TpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3ylbTaTaM 0a30BOr0 YPOBHS
TIPOBEPSIEMOTO OCBOCHHS OCHOBHOM 00pa30oBaTeIbHON IPOrpaMMbI OCHOBHOTO OOIIETO
TpeOoBaHuUs obpa3zoBanus Ha ocHoBe PI'OC

1 [IpencraBnenue:

11
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11 0 TI03HABAaEMOCTH SIBIICHUM TPHUPOABI, MOHHUMAaHHE OOBEKTUBHON 3HAYMMOCTH
OCHOB XHMHYECKOH HAayKd KaK o00JIACTH COBPEMEHHOI'O EeCTCCTBO3HAHMSI,
KOMIIOHEHTa OOIIe KyJIbTypbl M TPAKTHYECKOH JAEATEIIbHOCTH YEJIOBEKa B
YCIIOBUSIX COBPEMEHHOTO OOIIECTBA; MOHUMAaHUE MECTa XUMHUHU CpPEeIU JPYTuX
CCTCCTBCHHBIX HAYK

1.2 O HAyY4YHBIX METOJAaxX IIO3HAHHA, B TOM YHCIC OKCICPHUMCHTAJIBHBIX H
TECOPCTUUCCKHUX MCETOAaxX MCCICAOBAHUA BCIICCTB W H3YUCHUA XHUMHYCCKHUX
peaKHHﬁ; YMCHHUE HCIIOJIBb30BAaTh MOACIN IJIsd 00BsACHEHHS CTpOCHUA

ATOMOB 1 MOJICKYIJI

13 0 cdepax npohecCUOHATBHOW NEATEIHHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMCHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHIKCHHUSX XHUMHUYCCKON
HAYKH, YTO IMO3BOJHUT OOYYAIOLIMMCS pacCMaTpUBaTh XUMHIO Kak cdepy CBOeH
Oyayuied mpodeCCHOHANLHOW NEATSIFHOCTH W CHIeNaTh OCO3HAaHHBIA BHIOOP
XUMHHU KaK MPOQUIBHOTO MPEIMETa MIPH MEPEX0ie Ha YPOBEHb CPEIHEr0 0OIIETO
00pa3zoBaHMs

2 Bianenne cucteMod XMMMYECKUX 3HAaHUM M yMEHUE IPUMEHATH CUCTEMY
XUMHUYECKHUX 3HAHUH, KOTOpasl BKIIIOYAET:

2.1 BaXHEHIIME XUMHYECKHE TIOHATHS: XMUMHUYECKUH 3JIEMEHT, aTOM, MOJIEeKYyJa,
BEIIECTBO, MPOCTOE U CIOKHOE BELIECTBO, OAHOPOIHAS M HEOJAHOPOAHAS CMECH,
OTHOCUTEIIbHBIE aTOMHAs U MOJIEKYJSPHAsE MAcChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJIAPHBI O0BbEM, OKCHJ, KHUCIO0Ta, OCHOBAaHHE, COJb
(cpenusisi), XUMHUYECKasl peaKius, PeaklMi COCIUHEHUS, PEaKIIUU Pa3JI0KEeHUs,
peaKIu 3aMeIleHUs], peakiuu OOMeHa, TerIoBOM 3(P(EeKT peakiuu, IK30- U
HHIOTEPMUUYECKHUE PEAKIIUU, PACTBOP, MACCOBAsl JIOJISI XUMHUYECKOTO DJIEMEHTA B
COCTMHEHUH, MacCOBast J0JIsl M IPOIICHTHAS KOHIIGHTPAIIUs BEIIECTBA B PACTBOPE,
SAIpO aToMa, DJIEKTPOHHBIN CJIOW aToma, aToMHas OpOuTal b, PaAUyC aTroMma,
BaJICHTHOCTh,  CTENEHb  OKUCJEHUS,  XHUMHYECKas CBSI3b,
ANEKTPOOTPHUIIATEIIBHOCTb, MOJISIPHASsT U HETIOJISIpHAs KOBaJEHTHAs CBS3b,
WOHHAsl CBSA3b, METAIMYECKAs CBsI3b, KPHUCTANIMYECKas perieTka (aToMmHas,
WOHHAs, METaJUIMYecKasi, MOJICKYJISIpHAsi), MOH, KaTHOH, aHUOH, DJICKTPOJIUT U
HEIJIEKTPOJIUT, IICKTPOTUTHUYECKAs NUCCOLMAINS, PEaKIMd HOHHOTO OOMEHa,
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu, OKUCIIUTENIb U
BOCCTAHOBUTEJb, OKHCIEHUE W BOCCTAHOBIIEHUE, 3JEKTPOJIU3, XHMHUYECKOE
paBHOBecHue, oOpaTHMble W HEOOpaTHMbIE PEaKIMH, CKOPOCTh XHUMHUYECKOM
peakuuu, katanuzatop, [IJIK, koppo3us meTanioB, CIiaBbl

2.2 OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHUU: 3aKOH COXPAHEHUsI MAaCChl, NEPUOINYECKUN
3akoH [[.1. MenneneeBa, 3aKOH MTOCTOSIHCTBA COCTaBa, 3aKOH ABOTraapo

2.3 TEOpUH XUMUH: aTOMHO-MOJIEKYJISIpHas TeopHus, Teopus
AIIEKTPOJINTUYECKON JUCCOLIMALIUT

3 Brnanenne ocHoBaMu XHUMHUYECKOM T'paMOTHOCTH, BKJIFOYAIOILICH:

12
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YMEHME MPaBWIBHO HMCIOJIb30BaTh M3YyUEHHBIE BEIIECTBA U MaTepuaibl (B TOM
quciie MUHEpaIbHbIE YJOOpPEHMsI, METAIbl U CIUIaBbl, MPOAYKTHI IepepabOTKU
IIPUPOIHBIX UCTOYHUKOB YTJIEBOJOPOAOB (YIJid, MHPUPOJHOrO Trasza, HehTH) B
OBITYy, CEIBCKOM XO3SICTBE, HA MPOU3BOJCTBE M MOHUMAHHUE 3HAYCHUSI KHUPOB,
0eNIKOB, yIJIeBOJOB JJIsl OpraHU3Ma 4YelloBeKa; YMEHHE MPOTHO3UPOBATH BIIUSHUE
BEIIECTB U XMMHUYECKHX IPOLIECCOB HA OPraHM3M YEJIOBEKAa U OKPYKAIOIIYIO

MPUPOJIHYIO CPEy

3.2 YMEHHE MHTErpUpOBAaTh XUMHUYECKUE 3HAHUSA CO 3HAHUAMU JPYI'HX Y4EeOHBIX
IPEIMETOB

3.3 HAJIMYME ONbITa PabOTHI C PA3TUYHBIMH HMCTOYHUKAMHU MH(POPMALUU 10 XUMUU
(HayyHast ¥ Hay4HO-IIONYJIIpHAs JIUTEPATypa, CIOBApH, CIIPABOYHUKH, HHTEPHET-
pecypcenl)

3.4 yMeHHe 00bEKTUBHO OIIEHWBATh HH(OPMAIIHIO O BEUIECTBAX, UX MPEBPAILICHHX U
NPAaKTUYECKOM INPUMEHEHWU U YMEHHUE MCII0JIb30BaTh €€ JUIs pelleHus: ydeOHo-
MO3HABATENBHBIX 33124

4 Brnanenue ocHOBaMM MOHATHIHOTO amrmapara U CUMBOJIMYECKOTO SI3bIKa XUMHU
JUI COCTaBJIeHUs! (OPMYJI HEOPraHWYECKUX BEIECTB, YPAaBHEHUH XMMHUYECKHX
peakiuii; ocHoBamu xuMmudeckoit HomeHkIaTypsl (IUPAC u TpuBuaibHOIN)

S) YMmenne oOBSICHATH CBsI3b MOJIOKEHUS 3JeMeHTa B [lepuoandeckoit cucreme c
YHCJIOBBIMH XApPAKTEPUCTUKAMU CTPOSHHUS AaTOMOB XHMHUYECKHX JJIEMEHTOB
(coctaB M 3aps s1pa, o0lee YUCIO TEKTPOHOB), paclpeieIeHUEM IEKTPOHOB
10 YHEPTeTUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOJIOB, KAJIHSI U KabLUs

6 [pencraBnenne o MEPUOIUIECKON 3aBUCIMOCTH CBOMCTB XUMHUYECKUX JIEMEHTOB
(panuyc aroma, 3JIEKTPOOTPULATEIBHOCTH), IMPOCTBIX M CIOXHBIX BEIIECTB OT
NOJIOXKEeHHU 3JIeMeHTOB B [leproanueckoii cucteme (B MaJbIX IEPUO/IAX U TTIaBHBIX
MOJTPYITax) ¥ 3JEKTPOHHOTO CTPOCHHS aToMa

7 YMeHue kinaccupuIupoBarh:

7.1 XUMHYECKHE HIEMEHTHI

7.2 HEOpraHUYEeCKUe BEIIeCTBa

7.3 XUMHYECKHE PEaKLIun

8 YMeHue onpenensiTh:

8.1 BAJICHTHOCTh U CTENEHb OKUCIIEHUS XMMHMUYECKHX DJIEMEHTOB, 3apsiJi HOHA

8.2 BUJI  XHUMHUYECKOMH CBS3M M TUN  KPUCTALIMYECKOM CTPYKTYpHI B
COCMHEHUSIX

8.3 XapakTep cpelbl B BOAHBIX pACTBOPAX BEHIECTB (KUCIOT, OCHOBAHMIA)

8.4 OKHCITUTEIh U BOCCTAHOBUTEIh

9 YMeHue xapakTepu3oBaTh pru3nyeckre 1 XMMUYEeCKHe CBOMCTBA:
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NPOCTBIX BEIIECTB (KHUCIOPOMA, 030H, BOAOPOA, Tpadut, aima3, KPEMHHIA, a30T,
docdop, cepa, XJI0p, HATPUIA, KaJIHi, MATHUH, KaJIbIIUH, ATFOMUHAN, )KEIE30)

9.2 CIIO)KHBIX BEIIECTB, B TOM WYHCJIE€ HMX BOJHBIX pAcTBOPOB (BOAA, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOAOPOA, OKCUJIBI U TUApOoKcHabl MeTaiuioB | — A rpymm,
amomunust, meau (1), nwmuka, sxemesa (ITwm III), okcuasr yraepona (11 u IV),
kpemuus (1V), asora u dpochopa (III u V), cepsr (IV u VI), cepuucras, cepHas,
a30TUCTast, a30THaA, pochopHasi, yrojabHast, KPEeMHHUEBAsI KUCIIOTA U UX COJIN)

9.3 IIPOrHO3UPOBATh u XapaKTepu30BaTh CBOICTBa BELIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOCHHUS, IPUMCHECHUE BEIIECTB B 3aBUCHMOCTHU
OT WX CBOWCTB, BO3MOXXHOCTh TMPOTEKaHUS XUMHUYECKHX TPEBpALICHUNA B
Pa3JINYHBIX YCIOBUAX

10 YMeHHe COCTaBIISATh MOJICKYJISIPHBIC M HOHHBIC YPAaBHCHHS PEAKIIUH, B TOM
qrHce:

10.1 peaKkIrii HOHHOTO OOMEHa

10.2 OKHUCITUTEITbHO-BOCCTAHOBUTENBHBIX PEaKIUi

10.3 WLTIOCTPUPYIOIINX XHMHUYECKHE CBOMCTBa  W3yYCHHBIX KJIaCcCOB
(rpymm) HEOpraHU4YECKUX BELIECTB

10.4 MOJTBEPKIAIONINX TEHETHUECKYIO B3aUMOCBSI3b MEXK/Ty HUMH

11 YMeHue BBIYUCIATD (TPOBOAUTH PacyeThl):

111 OTHOCHUTEIIBHYIO MOJIEKYJISIPHYIO U MOJSIDHYIO  MacChl  BEILECTB,
MacCOBYIO JIOJI0 XUMHUYECKOTO JIEMEHTA B COCIMHEHUHT

11.2 MAaCCOBYIO JIOJIO BEMIECTBA B PACTBOPE,

11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM ra30B

114 M0 ypaBHEHUSIM XUMHUYECKUX PEaKIUd M HAXOIUTh KOJIHYECTBO
BEIIECTBA, 00BEM U MacCy peareHTOB MM TPOTYKTOB PEaKIIUU

12 Bnanenue (3HaHME OCHOB):

12.1 OCHOBHBIMH METOJaMH HAy4YHOTO TIO3HaHWs (HAOJNIOACHWE, W3MEpPEHHE,
HKCHEPUMEHT, MOJIETUPOBAHME) TNPU HU3YyYCHUU BEIIECTB U XUMHUYECKHUX
SBIICHUH; yMeHue CPOPMYyIUPOBATh MPOOJIEMY U MPEATIOKUTE YTH €€ PEIICHUS

12.2 Oe3omacHOM  pabOThl C XMMHUYECKHMHU BEILIECTBAMH, XUMHYECKON
MOCY/I0# ¥ J1a0OpaTOPHBIM 00OPYIOBAHHEM

12.3 npaBwiaMu  0e30MacHOro OOpalieHHus C BEIIeCTBAMHU, HCIOJIb3yeMbIMH B

MOBCETHEBHOM KU3HHM, MTPaBUJIAMU TTOBEJCHUS B IEAX COCPEKEHUS 3I0POBhS U
OKPY>KaIOIIIeH IPUPOIHOM CPEJIbl; MOHMMAaHHE Bpeaa (OMacHOCTH ) BO3ICUCTBUS HA
KUBBIE OpPraHU3MBl ONPEICNIEHHBIX BEIIECTB, CIOCOOOB yMEHBIIEHUS H

14

MyHunmMnansHOE aBTOHOMHOE ob1eo0pa3oBarenbHoe yupexaenue I nmuazust Ne 104 «Kimaccudeckast rTHMHa3Us»

Paboyast mporpamMma 0OCHOBHOTO 00IIEr0 00pa30BaHUs 0 XUMUHU



MPEIOTBPAIICHHIS HX BPEIHOTO BO3ICHCTBUS
13 Hanuvne npakTHYECKUX HABBIKOB TUIAHUPOBAHHS M OCYILIECTBIICHUS
CIIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:

13.1 U3y4YeHHEe M ONHcaHue (UINYECKUX CBOICTB BELIECTB; O3HAKOMJICHHE C
(U3NIECKUMU U XUMHYECKHUMH SIBJICHUSIMH; OTIBITHI, HIUTFOCTPHPYIOIIHE TIPU3HAKA
MPOTEKAHUS XUMHUYECKUX PEaKInuid

13.2 M3y4eHUE CIIOCOO0B pa3eICHHs cMecei

13.3 MOJTyYeHUE KUCIOPO/Ia M U3YUEHHUE €T0 CBOMCTB; MMOJTYYSHIE BOJOPO/Ia U H3yUCHHE
€ro CBOMCTB; MOJIYYCHUE YTIICKUCIIOTO ra3a M U3y4eHUE ero CBONCTB; IMOJYICHUE
aMMHaKa U U3y4CHHE ero CBOICTB

134 HPUTOTOBIICHUE pacTBOpOB C  OmIpe/eeHHON MacCOBO noJei
PacTBOPEHHOTO BEIIECTBA

13.5 [lpumeHeHne WHAMKATOPOB (JIaKMyca, METWIIOpaHka u (eHondranenHa) as
OIIpEICIICHUs XapaKTepa Cpeibl B pACTBOPAX KUCIIOT U IIEI0YCH

13.6 UCCIIC/IOBAHHE W OIKMCAaHHE CBOWCTB HEOPTaHWYECKUX BEIIECTB PAa3IHMUHBIX
KJIACCOB; U3yUYCHHE B3aMMOJICHCTBUS KUCIIOT C METAJUIAMH, OKCHJIaMU METaJUIOB,
pPAaCTBOPUMBIMH ¥ HEPACTBOPUMBIMH OCHOBAaHHUSMH, COJISIMHU; IIOJYYCHHUE
HEPACTBOPHMBIX OCHOBAHMIA, BRITECHCHHE OJIHOTO METa/lIa APYTHM W3 pacTBopa
COJU; UCClIeIoBaHUE aM(OTEPHBIX CBOMCTB T'HMAPOKCHIOB AIIOMHHHS U IIMHKA

13.7 pelieHrne OKCIEePUMEHTANbHBIX 3amad 1o TeMmaM: «OCHOBHBIE KJIACCHI
HEOPraHMYECKUX COCIIMHCHUI; «QNEKTPOIUTUICCKAS
JTUcconranusy; «BakHeWIMe HEMEeTaJUTbl U WX COCAMHCHUS;

«BaxkHelme MeTaIbl U UX COSAMHEHUS

13.8 XUMHUYECKHE IKCIIEPUMEHTHI, WILTIOCTPUPYIOIINE TPU3HAKU IPOTEKAHUS PEaKIIHii
HOHHOTO OOMEHA; Ka4YeCTBEHHBIC pEaKIUW Ha MPHUCYTCTBYIOIIAE B BOJHBIX
pacTBopax HWOHBI: XJIOpHA-, OpoMuUA-, HOAUI-, cylibdaT-, dhocdar-, kapOboHaT-,
CUJIMKAT-aHUOHBI, TUIAPOKCUI-MUOHBI, KATHOHBI AMMOHUS, MAarHus, KaJbIIMs,
ATIOMUHMS, Kene3a (2-+) u xkenesa (3+), meau (2+), IMHKA

14 YMeHue:

141 MPEJICTaBISITh PE3YybTAaThl IKCIEPUMEHTa B (hOpMe BBIBOJOB, TOKA3aTEIbCTB,
rpaduKOB M TAOJUI] ¥ BBISABIISATH IMITUPUICCKUE 3aKOHOMEPHOCTH

14.2 YCTaHABIIMBATH CBSI3H MKy peabHO HAOII0JaeMBIMU XUMUICCKUMHU SIBJICHUSIMH
U TIpoLIecCaMH, MPOUCXOSIIMMHA B MaKpO- U MHKPOMUPE, OOBSICHITH MPUIHHBI
MHOT000pa3us BEIIECTB

Hepeqeﬂb 3JEMECHTOB COJICPKaAHUSA, IPOBEPHACMbBbIX HA OCHOBHOM IroCyAapCTBCHHOM 3K3aMEHE 110

XUMHUH
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Kon

[IpoBepsieMblil 3JIEMEHT COAEPKAHUS

1 IlepBOoHavYaIbHBIE XMMUYECKUE TIOHATHS
11 Yucrtsle BenecTBa U cMecu. CriocoObl pa3aeneHus cMecen
1.2 ATOMBI M MOJIEKYJBl. XUMHUYECKUE 3JIeMEHTbl. CHUMBOJIBI XUMHUYECKHUX 3JIEMEHTOB.
IIpocTeie U CII0KHBIE BEIIECTBA.
13 Xumuueckas (popmyna. BaneHTHOCTP aTOMOB XMMHMYECKHX 3JeMeHTOB. CTemneHb
OKHCJICHUS
14 3aKOH MOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTENbHAS aTOMHAs Macca. OTHOCUTEINIbHAS
MOJIEKYJIIpHas Macca. MaccoBast 10JIs1 XUMHYECKOTr0 3JIEMEHTA B COEAMHEHUHN
15 KonnyectBo BeniectBa. Mousib. MosnsipHast Macca. MossipHblii 00beM razoB. BzaumocBs3b
KOJIMYECTBA, MACChl M YUCJIA CTPYKTYPHBIX €IMHUIL] BELIECTBA
1.6 du3nyeckue 1 XUMUYECKHUE ABJICHUSA. XUMHUECKasl PEaKIHs U €€ IPU3HAKU. 3aKOH
COXpaHEHUsI MAaCChl BEUIECTB. XMMUYECKHE YPABHEHUS
2 [Iepnonnueckuit 3akoH u Ilepuonnueckas cucrema XUMHYECKUX d1eMeHTOB 1. 1.
MenpeneeBa. CTpoeHHE aTOMOB
2.1 Ilepnonnueckuit 3axkoH. Ilepuoanuyeckas cucremMa XUMHUYECKMX dieMeHTOB JI.1.
Menpeneesa. [lepuoas! u rpynnsl. @U3NYECKUNA CMBICI TOPSAKOBOTO HOMEpa, HOMEPOB
IIEPUOJIA U IPYIIIBI JIEMEHTA
2.2 Crpoenne aromoB. CocraB artomMHbIX suaep. M3zortombel. Onextponsl. CrpoeHue
ANEKTPOHHBIX 000J7104YeK aTOMOB mepBbIX 20 XUMHUYECKUX 31eMeHTOB llepnonnueckoit
cuctemsl /.M. MeHnneneera
2.3 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKHUX 3JIEMEHTOB IEPBBIX TPEX NIEPHOJIOB,
Kanmus, Kanpuus (paauyca aToMoOB, D3JIEKTPOOTPHUIIATEIBHOCTH, METAUIMYECKUX U
HEMETAJJINYECKUX CBOMCTB) M UX COETUHEHHI B COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB
B [Iepuoanueckoii cucTeMe U CTPOCHUEM X aTOMOB
3 CrtpoeHue BelecTBa
3.1 Xumuyeckass  cBs3b.  KoBaseHTHas ~ (mosisipHass WM HEMOJsSIpHAasi)  CBS3b.
ONEeKTPOOTPULIATENIBHOCTh XUMHUYECKHX 3JIeMeHTOB. MoHHas cBa3b. Merammndeckas
CBS3b
3.2 Tunsl KpUCTAJUIMUECKUX PEIIETOK (aTOMHAsl, MOHHAs, METAJJIMYECKas), 3aBUCUMOCTb
CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUIMYECKOM PEIIETKH ¥ BUJJa XUMUYECKON CBA3H
4 Baxneiimne npencTaBUTENN HEOPraHWYECKUX BemiecTB. HemeTamnsl M X COeTMHEHMS.

Meramisl 1 uX COCIUHECHU A

16
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4.1

Knaccudukammss w  HOMEHKJIAaTypa  HEOPraHMYECKHUX  COCIUHEHHH:  OKCHJIOB
(comeobpazyromrue: OCHOBHBIE, KHUCJIOTHBIE, am(oTepHbIC) U
Hecosieo0pa3yrolye; OCHOBaHMK (IIETIOYM M HEpacTBOPUMBIE OCHOBAHUS); KHCIIOT
(xucmopocoaepKaiie U OECKUCIOPOTHbIC, OTHOOCHOBHBIE M MHOTOOCHOBHBIE); COJICH
(cpeaHMX U KUCIIBIX)

4.2 duzuyeckue u XUMHUYECKHE CBOMCTBA MPOCTHIX BEIECTB-HEMETAJLIOB:
BOJIOPO/1a, XJIOPa, KUCIOPOJa, CEPHI, a30Ta, Gpochopa, yriepoaa, KpEeMHHS

4.3 Ouznyeckue M XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-METAUIOB: JUTHS, HATPHS,
KaJlusl, MarHusl ¥ KaJIbLUs, AIFOMUHUS, Kelle3a. DICKTPOXUMUYCSCKUN PsJl HATIPSKCHHMA
METaJIJIOB

4.4 duznyeckue U XUMHYECKHUE CBOMCTBA BOJOPOJHBIX COCIMHEHU I
HEMETAIIJIOB: XJIOPOBOOPO/Ia, CEPOBOIOPOIa, aMMHAKa

45 duznyeckue 1 XMMUYECKUE CBOMCTBA OKCU0B HeMeTaiioB: cepol (IV, VI), azota (11, 1V,
V), docdopa (111, V), yrnepona (1L, IV), kpemuus (IV). [lonydenue okcu10B HEeMETaIIOB

4.6 Xumuyeckue cBoiictBa okcuaoB: MetaiioB |A — A rpynm, nunka, meau
(1) u xenesa (1L, I1I). [Tomy4yeHne OKCUIOB METAILIOB

4.7 XUMUYECKHUE CBOWCTBA OCHOBaHMW W aMQOTEPHBIX THIPOKCHIOB (Ha TpUMepe
THJIPOKCHJIOB QIIOMHUHHMS, Xelie3a, IUHKa). [lonydeHne OCHOBaHMN W aM(OTEPHBIX
THIPOKCHJIOB

4.8 OOmue XWMHUYECKHE CBOMCTBA KHUCIOT: XJIOPOBOJOPOJIHOH, CEpPOBOJOPOIHOM,
CEpPHHUCTOM, CEpHOU, a30THOW, (ochopHO, KpeMHHUEBOU, yroibHOU. Ocolbie
XMMHYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOM CEPHOM W a30THOU KUCIOT. [lomyuenue
KHCIIOT

49 OO6mre XuMUYeCKre CBOMCTBA cpeAHuX coliei. [lomydyenue coneit

4,10 [Tonyuenue, cobupanue, pacro3HaBaHUE BOJOPOJIA, KUCIOPOIa, aMMHUAKa, YTIIEKHUCIIOTO
rasa B JJabopaTopuu

411 [Tonyyenne amMmmMuaka, CepHOM M a30THOW KHCJIOT B MPOMBINUIEHHOCTH. OOmue
CIIOCOOBI TOTYYCHUSI METAIIJIOB

412 ['eneTnveckas CBs3b MKy KJIaCCAMU HEOPTAHUYECKUX COSTMHEHUN

5 XUMHUYECKUE peaKIiun

51 Knaccudukanmss XuUMHUECKMX peakmuil MO pa3IuyHBIM MpPU3HAKAM: I10 YUCITY U
COCTaBY YYacCTBYIOUIUX B PEaKIMH BEIIECTB, MO TETUIOBOMY 3(PQeKTy, M0 N3MEHEHUIO
CTETIEHEH OKUCTIEHUS XUMUYECKUX JJIEMEHTOB

5.2 TernnoBoi 3hPexT XUMUIECKOW peakIi, TEPMOXUMHYECKHUE yYpaBHEHHS. JK30- U

OHAOTCPMHUYCCKUC PCAKITUH. TepMOXI/IMI/I‘{CCKI/Ie YpaBHCHHUA
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5.3

OKHCIUTEIIFHO-BOCCTAHOBUTEIIHLHEIC pCaKiuru. OxucnuTeIn U
BOCCTAaHOBHUTCIIN. Hpoueccm OKHCJICHHUA W BOCCTAaHOBJICHHA. BHCKTpOHHHﬁ OaaHc
OKHCIIUTEILHO-BOCCTAHOBUTEIILHOM pcakuuu

5.4 Teopust anexkrponuruyeckoil nuccouuanuu. KaTHOHBI, aHHOHBI. DJIEKTPOJIUTH U
HERNEKTPONINTHI. CHIIbHBIE U C1a0bIe 3JEKTPOIUTHL. CTeleHb AUCCOUaIN

5.5 Peakuuy noHHOr0 0OMeHa. Y clloBUsI IPOTEKAHUS peaKuil MOHHOTO OOMEHa, MOJIHbIE U
COKpaIlleHHbIE MIOHHBIE YPABHEHUS peaKIUii

6 XuMus U OKpyXKatrolias cpesa

6.1 BemectBa 1 Marepuaibsl B IOBCEAHEBHOM KU3HU uesoBeKka. bezonacHoe ucnonb3oBanue
BEIIECTB M XUMHMUYECKHX peakuuil B Jaboparopuu u ObiTy. IlepBas momouis mnpu
XUMHUYECKHUX 0KOTax U OTPABICHUIX

6.2 XUMHUECKOE 3arpsi3HEHHE OKpYKalouled cpeabl (KUCIOTHbIE 0K, 3arpsi3HEHHE
IIOYBBI, BO3/lyXa U BOJJOEMOB), CIIOCOOBI €ro npeaorspaiienus [IpenensHas gomnycrumas
koHnenrpauuss BemecTB (IIJIK). Pomp XuMmuu B pelIeHHH SKOJIOTUYECKHUX MPOOIEM.
Ycunenue napHUKOBOro 3 dexra, pa3pylieHne 030HOBOTO €05

6.3 [Ipumenenue cepsl, a3ora, ¢ocdopa, yriepona, KpeMHUS U HX COCIUHEHUN B OBITY,
MEIUIIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM Xo3siiicTBe. lIpuMeHeHue MeTauioB W
CIUIaBOB (CTallb, YYTYH, TIOPAJTIOMHHHIA, OpoH3a) B OBITY M MPOMBIIUICHHOCTH UX
coeauHeHuil. IloHsATHE O KOpPpPO3MM METANIOB, OCHOBHBIE CIIOCOOBI 3allUTBl UX OT
KOppo3uu

6.4 [IpupoaHble HCTOYHUKU YIIIEBOAOPOJOB (Yroiib, MPUPOAHBIN ra3, HEPTH), MIPOAYKTHI
uX nepepadoTku (OE€H3UH), UX POJIb B OBITY U IPOMBILUIEHHOCTH

6.5 [lepBoHauanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHUSX YIiiepoja
(MeTaH, 3TaH, TWJEH, aleTUJICH, TaHOJ, TJMIEPUH, YKCycHas kuciota). Ilonstue o
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: XKUpPax, OEJKax, yriieBoJax — M MX pPOJIM B JKU3HU
YeJioBeKa

7 Pacuersr:

7.1 1o popMyJiaM XUMHUYECKUX COETMHEHU I

7.2 Macchl (MacCoOBO) JTOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 0 XUMHUYECKAM ypaBHEHHSIM
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