[Tpunoxenune 21
K METOJIMYECKOMY KOMMEHTApHUIO

Namenenusa OOII OOO B cooTBeTcTBUM € prkazoM Munnpocsemienust Poccuu ot 09.10.2024
No 704 «O BHECEHMH U3MEHEHU B HEKOTOPBIE PUKa3bl MUHKUCTEPCTBA MPOCBEILICHUS
Poccuiickoit @enepanuu, kacaromuecs deaepaibHbIX 00pa30BaTeIbHBIX MPOrpaMM HaYaIbHOTO
o01mrero o0pa3oBaHus, OCHOBHOTO O0IIIET0 00pa30BaHUsI M CPEIHETO 00IIEero 00pa3oBaHUS

B (¢enepanbHBIX M pPErHOHAIBHBIX MPOLEAYpaX OIEHKH KadecTBa OOpa3OBaHHS
UCTIONB3YyeTCsl  TepeueHb (KOOU(UKATOp) paclpelesieHHbIX IO KJaccaM IPOBEPSIeMbIX
TpeOOBaHUI K pe3yjpTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
o0u1ero o0pa3oBaHus U JIEMEHTOB COACPKAHUS 110 XUMHUU.

Tabmuma 23
[IpoBepsiembie TpeOOBaHUS K Pe3yIbTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTesbHON MporpamMmsl (8 Kitacc)

Kon [IpoBepsiemble MPEeAMETHBIE PE3YIBTAThl OCBOCHHSI OCHOBHOM

IPOBEPSIEMOTO 00pa3oBaTeNnbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3ynbTaTa
1 [To Teme: "lIlepBoHauaabHbIe XUMHYECKUE TTOHSITHS"

1.1 [PACKpBIBATh CMBICII OCHOBHBIX XMMHYECKUX IOHSATHUNA: aTOM, MOJIEKYIa,
XUMUYECKUM 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(oHOpOHAST ¥ HEOJAHOPOJIHASI), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAsi U
MOJICKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHas Macca,
MaccoBasi JIOJIsl XHMHYECKOTO JJIEMEHTa B COCIIMHEHUH, MOJISIPHBIA 00BEM,
XUMUYECKas peakius, Kiaccu(ukanus peakiuil: peakluuu COCTUHEHUS,
[PEAKINU Pa3JIOKCHUS, PEAKIMU 3aMEIICHUs, pPeakiuu OOMeHa, 9K30- M|
PHIOTEPMUUYECKHE pEaKIuu, TerioBod dhdexT peakuuu, pacTBoOp,
MaccoBast 10JIsI BEIIeCTBa (MPOIEHTHAs KOHIICHTPAIIKsI) B paCTBOPE

1.2 MJUTFOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XUMHUYECKUX TOHATHH U
[TPUMEHSITh OTH TIOHSATHUS NIPH OTIMCAHUY BEIICCTB M UX MPEBPAIICHUN

1.3 MCTIOJIH30BATh XUMUYECKYIO CHMBOJIMKY JJIsl COCTABJICHUs ()OPMYJT BEIIECTB
1 YpaBHEHUN XUMHUYECKUX PEAKIUN

14 [PACKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMSI MAacChl BEIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHHsI, 3aKOHAa ABOTraipo

1.5 OTIpEETSATH BAJIGHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCTMHEHMSIX

1.6 KracCUUIIUPOBATh XUMHYECKHE peakuuu (M0 YHCIy H  COCTaBy)|
Y4aCTBYIOIIMX B PEAKIIMH BEIECTB, 1O TETIOBOMY P eKTy)

1.7 BBIYMCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIECTB

1.8 BBIYUCIISITh MAacCOBYIO JIOJIFO XHMHYECKOTO »dJeMeHTa 1o (opmyre
COCTMHCHMS,

1.9 BBIYHMCIISITH MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE

1.10 [MPUMEHATh E€CTECTBEHHO-HAyYHbIE METOABI TO3HAHUS - HAOJIOJCHHE,
3MepeHune, MOIETMPOBaHNE, SKCIIEPUMEHT (pealibHbII U MBICIICHHBIN)

2 [To Teme: "BaxxHeilmme npeaCcTaBUTENIN HEOPTraHMYECKUX BEIIECTB"

2.1 [PACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHSITHH: OKCHUJ, KHUCIIOTa,

OCHOBaHHE, COJIb




2.2

OIpENeNIATh NPUHAAJICKHOCTh BEIIECTB K  OINpPENEJIEHHOMY  KIIACCy
coenHeHuil o popmynam

2.3

KJIaCCI/I(l)I/II_[I/IpOBaTb HCOPraHN4YCCKUC BCIICCTBA

2.4

XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOMCTBAa BEIIECTB
[Pa3JIMYHBIX KJIACCOB, MOATBEPIKIAsi ONMCAHUE IPUMEpPAMU MOJIEKYJIPHBIX|
YPaBHEHUI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIUN

2.5

[IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTM IPOTEKaHUs XHMHMUYECKUX IIPEBPALLCHUNA B
[pa3JIMYHBIX YCIOBHSX

2.6

CJIeI0BaTh MpaBUiIaM MOJIb30BAHUS XUMUYECKOW MOCYI0M U 1a00paTOPHBIM
o0opynoBaHUEM, a TakXKe TMpaBuUiIaM OOpalleHHss C BeUleCTBaMH B
COOTBETCTBUM C HMHCTPYKIHUSMH IO  BBINOJHEHUIO JTAOOPATOPHBIX
XMMHUYECKHUX OMBITOB MO MOJIYYCHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoOpoa M KHCIIOPOJAA), MPUTOTOBICHUIO DPACTBOPOB C OMPEICIICHHOM
MaccoBOW J10JIell PacTBOPEHHOTO BEIECTBAa, IJIAHUPOBATh U MPOBOJUTH
XMMHUYECKHE DKCIEPUMEHTHI IO PAaClO3HABAHUIO PACTBOPOB IIEIOYEH U
KICIIOT C TIOMOIIBIO MHIMKATOPOB (J1akMyc, heHondTanent, METUIOpaHXK U

ipyrue)

2.7

IIPOBOAUTDL PACYCTHI I10 YPABHCHUTIO XHUMHYECKOM pC€aKnuu

[To Teme: "llepuoauueckuii 3akoH U [leprnoanyeckasi cucteMa XMMHUYECKUX|
biaementoB J[.M. MenaeneeBa. CtpoeHue aToMoB. XUMHUUYECKas CBS3b.
OKUCITUTEbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU"

3.1

[PACKPbIBATb CMbLICII OCHOBHBIX XHMHYCCKHX MOHSITHM: AAPO  aToMma,
SHGKTpOHHHﬁ clioit aToMa, aTOMHasn Op6I/ITaJ'IL, paaunyc aroMa, XUMHUYCCKasA
CBA3b, IoJIsApHasd n HCIIOJIPpHAaA KOBAaJICHTHasd CBA3b,
PDJICKTPOOTPpUIATCIbHOCTh, HOHHAsA CBA3b, MOH, KAaTHOH, AHHMOH, CTCIICHDb
OKHUCICHUA

3.2

KJ'IaCCI/I(l)I/IIII/IpOBaTI) XUMHNYCCKHUE 3JICMCHTBI

3.3

ONMMCHIBATH M XapakTepu3oBaTh TabnuuHyo ¢opmy Ilepuonnyeckoit
CUCTEMbl XMUMHYECKMX JJIEMEHTOB: pa3iuyaTh MOHSATHUS 'TJIaBHas
noarpynna (A-rpynna)” u "mo6ounas noarpynna (b-rpymnmna)”, "maneie" u
"Gospiire" nepruobl

3.4

packpeiBaTh  cMmbicil  I[lepuogmueckoro 3akona J.M. Mennaeneesa:
JICMOHCTPpHUPOBATHL ITOHHMMAHUC nepnonnqecxoﬁ 3aBHUCHUMOCTH CBOMCTB
XUMHUYCCKUX DJICMCHTOB OT UX ITIOJIOKCHHUS B HepnozmquKOﬁ CHUCTEME

3.5

COOTHOCUTH 00O3HAYECHUS, KOTOpbIe UMEIOTCsl B Tabnuie "[lepuoanueckas
cucteMa xumuueckux osaemeHtoB .M. Mengeneera" ¢ 4YHMCIOBBIMHU
XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB M
Baps  sAApa, OOIIee YHCIO DIEKTPOHOB M paclpelelieHHe HUX 10
PIEKTPOHHBIM CJI0SIM)

3.6

OIPCACIIATE CTCIICHDb OKUCJICHUS DJICMCHTOB B 6I/IHapHLIX COCOMHCHUAX

3.7

OIPCACIIATE BHUI XUMHUYECKOH CBSI3U (KOBaﬂeHTHaH n I/IOHHa}I) B

HCOPTaHNYCCKUX COCAUHCHUAX

Tabmuua 23.1

[TpoBepsiembie 371eMEHTHI coaepkanust (8 Kiacc)

Ko

HpOBCp}ICMHﬁ 9JICMCHT COACPKAHUA




HepBOHa‘-Ia.HBHBIe XUMHUYCCKUC ITOHATUA

1.1 [Ipeamer xumun. Poib XMMHHM B JKH3HH dYeIOBeKa. XUMHs B CHCTeMe Hayk. Tema u
BeriecTBa. Pu3nyecKkre CBOWCTBA BEHIECTB. ATperaTHOE COCTOSIHHE BEIIECTB
1.2 [[TonssTe 0 Meromax mno3HaHus B xuMuu. Yucrtele BemectBa U cMmecH. CriocoObl

[pa3aeneHus cMecen

1.3

IATOMBI M MOJIEKYJIBl. XUMHYECKHE 3JIeMEHThl. CHUMBOJIbI XMMHMUYECKHUX 3JIEMEHTOB.
[IpocTeie U Cil0KHBIE BellecTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE

14

Xumudaeckas (bOpMy.]'Ia. BamenTHOCTP aTOMOB XHMMHMYECKHX DJJEMEHTOB. 3aKOH
I[IOCTOSSHCTBA COCTaBa BE€HIICCTB. OtHocuTenbHast atoMHas Macca. OTHOCHTEIIBbHAs
MOJICKYJISIpHAas Macca. MaccoBas J0JIA XUMHYCCKOI'0O 3JIEMCHTA B COCIMHCHUHN

1.5

KomnuecTBo BemiectBa. Monb. MomsipHas macca. B3auMOCBsI3b KOJIMYECTBA, MACChl U
YUCa CTPYKTYPHBIX €IMHMI] BelecTBa. Pacyersl 1o ¢opMynaM XHUMHYECKHUX
COCTUHEHUN

1.6

Du3nyeckue M XUMUYECKHE SBJICHMs. XHMMHUYECKas peakius U ee MNpU3HAKU. 3aKOH
COXPAaHEHUs Macchl BElIECTB. XuUMUYeckue ypaBHeHusa. Kmaccudukanuss XMMHYECKHX
peakiuii (CoeAMHEHUS, PA3JI0KEHHsI, 3aMelIeHHs, 0OMeHa)

1.7

XUMHYECKUI SKCIEPUMEHT: 3HAKOMCTBO C XMMUYECKOU MOCYIION, C MPaBUIaMHU PabOTHI
B 1a00paTOpPHH U MpHeMaMu o0palieHus ¢ 1JabopaTOpHBIM 000PYIOBaHUEM, U3YUCHHE U
OnmucaHue (QHU3MYECKUX CBOWMCTB OOpa3lOB HEOPraHMYECKHX BEILECTB, HaOIIOICHNUE
(bu3rueckux (IU1aBICHHE BOCKA, TasHUE JIbJa, PaCTUPAaHUE caxapa B CTYIKE, KUIIEHHE U
KOHJICHCAIMS BOJIbI) M XMMUYECKUX (TOPEHUE CBEYH, IIPOKATHBAHIE METHON TIPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHCJIOTOH) SIBICHWH, HAOJIOJEHHE W ONUCAHUE ITPU3HAKOB
MPOTEKAaHUsT XMMHYECKHX peakiui (pa3loKeHue caxapa, B3aHMOJICHCTBHE CEpHOM
KHCJIOTHI C XJIOPHIOM Oapus, pasioxeHue ruapokcuga meau (II) mpu narpeBanum,
B3auMOJICHCTBHE Kene3a ¢ pactBopoM conu Menu (1), m3ydenue cnocoboB pasaeneHust
cMmeceil (C TOMOLIbIO MAarHuTa, (UIBTPOBAHHME, BBIMAPUBAHHUE, JUCTHUILISALINA,
xpoMarorpadusi), poBeIeHHE OYMCTKH TOBApEHHOH COJM, HAONIOJCHHWE W ONHCaHUE
PE3YJIBTAaTOB IPOBENCHHS OIBITA, WILIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl,
CO3JIaHHE MOJIeJIeH MOJIEKYJ (IIapOCTEP KHEBBIX )

Baxnerime npeicTaBuTeNId HEOPraHMYECKUX BEIIECTB

2.1

Boznyx - cmech rasos. CocraB Bo3ayxa. Kuciopoa - 3ieMeHT M IPOCTOE BEILIECTBO.
Haxoxxnenue kucimopoga B mpupoje, (U3ndeckue M XUMHUYECKUE CBOMCTBA (peakiiuy
ropenusi). Oxcunbl. Ilpumenenue kuciaopona. CrnocoObl MOIy4YeHHs] KHUCIOpPOJa B
maboparopun U mnpomblieHHocTH. KpyroBopor kucimopona B mnpupoae. O30H A
QJIJIOTPOIIHAs MOAU(UKAIIMS KUCIOpOAa

2.2

TeroBoit 3(PekT XUMUYECKOW peakluu, TEPMOXUMHUYECKHE YPAaBHEHMsS, 5K30- HU
PHIOTEPMHUUECKUE PeaKIUU. TOIIMBO: YroJlb M METaH. 3arpsi3HEHUE BO3/lyXa, YCUICHUE
apHUKOBOTO Y PeKTa, pa3pylnIeHHe 030HOBOTO CIIOs

2.3

Bomopoa - 9JMeMeHT W MpocToe BemiecTBO. HaxoxIeHue BoIOpOAa B TMPHPOJIC,
(1)H31/I‘-I€CKI/IG U XUMHNYCCKHUEC CBOI\/JICTBa, IMPUMCHCHUC, CIIOCOOBI IMOJIYYCHUS. Kucnotel n
conu

2.4

MOJ'ISIpHBIfI 00BeM Ta30B. PacyeTsl M0 XUMHUYECKHM YPaBHCHUAM

2.5

dusnyeckue cBorcTBa BOoAbl. Boma kak pactBoputens. PactBopsl. HacelllieHHbIE U
HEHACBILLIEHHBIE pACTBOPHIL. PacTBOpUMOCTH BeleCcTB B Bojie. MaccoBas 10715 BEIIECTBA B
pacTBOpe. XuUMHUYEeCKUe CBOMCTBA BOAbl. OcHOBaHUsA. Ponb pacTBOpOB B mpHUpOAE U B
PKU3HM 4yeroBeka. KpyroBopoT BoAbl B IpUpOJE. 3arpsi3HeHHE NPUPOIHbIX BoJ. OxpaHa)
1 OYMCTKA IPUPOJIHBIX BOJ

2.6

Knaccmbmcauml HCOPTraHNYCCKUX COCIUHEHUH. OKCI/I,Z[BI. Knaccmbmcauml OKCHJOB:

cosieoOpa3zyrone (OCHOBHBIE, KHCIOTHBIE, aM(OTEepHbIE) M HecoJeoOpasyrolue.




HomeHkiarypa okcunoB. Pusnueckue U XMMHUYECKHE CBOMCTBA OKCUIOB. Ilomyuyenue
OKCUJI0B

2.7

OcHoBanus. Krnaccudukanuss OCHOBaHMIA: IIETIOYHM W HEPACTBOPUMBIC OCHOBaHUSI.
Homenkmarypa ocHoBaHui. OU3MYECKME H XMMUYECKHME CBOWMCTBA OCHOBAHUU.
[TonydyeHne OCHOBaHMI

2.8

Kucnotsl. Knaccugukanus kucinot. Homenkmnarypa kucnot. @uzndeckne 1 XUuMHUUECKUE
cBoyicTBa KUCJIOT. Psin aktuBHOocTH MetaiuioB H.H. bekerosa. Ilosrydenue kuciaor

2.9

Conu. Homenknarypa coseil. @u3ndeckue U XuMudeckue cBoiicta coiiel. Ilomyuenue
coJIeH

2.10

["eHeTnyeckas CBA3b MCXKIY KilaCCaMU HEOPTaHNUYCCKUX COC,Z[I/IHCHI/Iﬁ

2.11

XUMUYECKUI HKCIEPUMEHT: KaueCTBEHHOE OMpENeICHUE COACpKaHHsS KHCIOpoJa B
BO3IyXe, IMONy4YeHHe, coOupaHHe, pacllo3HaBaHWE U HM3YyUYEHUE CBOMCTB KHCIOpPOJA,
Ha0JI0/IeHUE B3aUMOJICHCTBUSL BEIIECTB C KHUCIOPOJAOM M YCIOBHUS BO3HHUKHOBEHHS U
[peKpaleHus: ropeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3liaMi OKCHUJIOB U OMHCAHUE MX
CBOMCTB, IMOJyueHHE, cOoOWpaHHe, paclO3HaBaHME W H3Y4YEHHE CBOWCTB BOAOPOJA
(ropenue), B3aumMoieicTBue Boopoaa ¢ okcunom mean (II) (Bo3M0KHO MCITONB30BaHUE
BUICOMAaTEepHANIOB), HAOJIOJeHHEe OOpa3lOB BEIIECTB KOJIWYECTBOM 1  MOJIb,
McciieoBaHHEe OCOOCHHOCTEHM pacTBOPEHHUs BEIIECTB C PA3IUYHON PacTBOPHUMOCTHIO,
[IPUTOTOBJICHHE PACTBOPOB C OIPEICICHHON MacCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA,
B3aMMO/ICIICTBIE BOJBI C METa/lIaMu (HATpUEM U KalbleM) (BO3MOXKHO HCIOJIb30BAHUE
BUICOMATEPHAIIOB), OINpEAENICHUE pPACTBOPOB KHCIOT U MIEJOYed C MOMOIUIBIO
MHIUKATOPOB, MCCIEI0BaHNE 00pa3I[0B HEOPTaHUYECKUX BEIECTB PA3IMYHBIX KIACCOB,
HaOI0/IeHNe W3MEHEHHS OKpPAacKM HWHAMKATOPOB B pAacTBOpax KHUCJIOT U IIEIO0YeH,
M3yueHue B3aumoaercTBusa okcuna menu (II) ¢ pactBopoM cepHOIl KMCIOTHI, KHCIOT C
MeTalslaMHi, peakIuil HeWTpalu3aluu, I[OJIyueHHE HEePaCTBOPUMBIX OCHOBAHHM,
BHITECHEHHE OJHOTO METaJlla APYTUM M3 PacTBOpa COJH, PEIICHUE IKCIIEPUMEHTATBHBIX
Bagad no teme "BakHeine Kiacchl HEOPraHUYECKUX COCTMHEHUM"

[lepuonuueckuit 3akoH W Ilepuoguueckass cucrema XuMu4Yeckux 3yemeHToB JI..
Menneneesa. Crpoenue aTOMOB. XuMu4yeckas CBSA3b. OKHUCIIUTEILHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMU

3.1

[lepBble MOMBITKM KJIacCU(UKAUMM XUMHMUYECKHX 3yIeMeHTOB. IlloHsTHEe 0 rpynmax
CXOJIHBIX 3JIEMEHTOB (ILEJIOYHBIE U IIEJIOYHO3EMEIbHbIE METAUIbI, TaJOreHbl, UHEPTHbIE
rassl). DJ€MEHThI, KOTOpble 00pa3yIoT aM(OTepHbIE OKCUIBI M THIPOKCHIBI

3.2

[lepnonnueckuit 3akoH. Ilepmommueckas cucrema XuMH4eckux aieMeHtoB JIM.
MenneneeBa. Koporkonepuognas u juimHHomepuonHas ¢opMmbl  [leprogunueckoit
cucTEeMbl XUMHUYeCKHX 31eMeHToB JI.M. MenneneeBa. [lepuoas! u rpynmnsl. Ousnyeckuii
CMBICJI TOPSIIKOBOTO HOMEPA, HOMEPOB IEPUOAA U TPYIIIBI JJIEMEHTA

3.3

Crtpoenune aromoB. CocraB aToMHbIX saep. M3otombl. OnekTponbl. CTpoeHue
PIEKTPOHHBIX 000JI0UeK aToMOB MepBbIX 20 XxuMuyeckux sjemMeHToB [lepromuueckoit
cuctembl JI.MI. MeHnneneeBa. XapakTepUCTHKAa XHWMHYECKOIO DJJIEMEHTa II0 €ro
nonoxeHuto B lleprnognueckon cucreme /.M. Menneneena

3.4

3aKOHOMEPHOCTH U3MEHEHUS pagnyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJTNYECKUX
1 HEMETAJUIMYECKUX CBOMCTB IO Tpynmnam W nepuoaam. 3HadeHue l[lepumoamdeckoro
BakoHa U IleproanyecKkod CUCTEMbl XMMHYECKHX AJIEMEHTOB IJIA Pa3BUTHS HAYKU U
npaktuku. J[.M1. MeHeneeB - ydeHsbl U rpakJJaHUH

3.5

Xumuyeckasi  CBSI3b. KoBasienTtHast ~ (mossipHass ¥ HEMOJSIpHAsl)  CBA3b.
DJIEKTPOOTPUIIATEIILHOCTh XUMHYECKUX AJIEMEHTOB. MIOHHas CBS3b

3.6

CTerneHb OKHMCJICHUA. OKHCIUTEIEHO-BOCCTAaHOBUTEIILHBIC pCaKkuunu. HpOI_[CCCBI
OKHCJICHUS U BOCCTaHOBICHHUS. OKUCINUTEIN U BOCCTAHOBUTEIHN




3.7 [XuMuUecKHuil 3KCICPUMEHT: HM3YyYeHHE OOpa3lOB BEIECTB METAUIOB U HEMETAUIOB,
B3alMOJICICTBUE TMAPOKCHAA IIMHKA C pacTBOpaMHM KHUCIOT MU LIEJOuYeH, MPOBENECHUE
OIIBITOB, WIIIOCTPUPYIOIIUX IPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKLni
(ropeHue, peakliuy pa3iokKeHMsl, COEIMHEHNUS)

Tabnuua 23.2

[TpoBepsieMbie TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTesbHOU MporpamMmsl (9 Kiacc)

Kon [IpoBepsiembie MpeaMeTHBIE pe3yIbTaThl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa30oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHUs
pe3ynbTaTa
1 [To Teme: "BemectBo u xumuyeckas peakius'
1.1 [PACKpbIBaTh ~ CMBICII  OCHOBHBIX  XUMHUYECKHUX IIOHATHUM:  PacTBOp,

PIIEKTPOJUTBI,  HEANEKTPOJIUTHI,  DJIEKTPOJIUTHYECKAS]  JIUCCOLMALIMS,
pPEaKIM HMOHHOrO0 OOMEHa, Karaju3aTrop, XHWMHUYECKOE paBHOBECHUE,
oOpatuMbie U HEOOpaTHMBIE PEAKIUH, OKHCIUTEIBHO-BOCCTAHOBUTEIILHEIC
[p€aKUH, OKHCIUTEIb, BOCCTAHOBUTEJb, OKHCICHHE W BOCCTAHOBJIEHUE,
QIIIOTPOIHSI, aM(POTEPHOCTh, XUMHYECKash CBs3b (KOBAJICHTHAs, WOHHAS,
MeTaJuIMuecKasi), KpUCTa/UIMYecKass  pelieTKa, CIUIaBbl, CKOPOCTh
XMMHYECKON peaKiuu

1.2 VJLTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~XUMHYECKHUX MOHATHH W
[IPUMEHSITH STH MOHSTHUS NPU OMMCAHNUH BEIIECTB M UX MPEBPAICHHUHA

13 COCTABIIAITh ~ YPAaBHEHUS  DJCKTPOJUTHUYECKOW JUCCOLUMAIMM  KHUCIOT,
[EJI0YEN U COJIEH, IIOJIHBIE M COKPAILLCHHBIC YPABHEHUS PEAKLIUNA MOHHOTO
oOMeHa

14 [PACKpBIBaTh  CYIIHOCTh  OKHCIUTEIHbHO-BOCCTAHOBUTEIFHBIX  pEaKUui]
[TOCPEZCTBOM COCTaBJIEHUS AJIEKTPOHHOIO OajlaHCa 3TUX peakluui

15 [TPOBOJIUTH PacyeThl 10 YPABHEHUIO XUMUYECKOH peakiuu

2 T1o TemaMm: "HemeTainnl 1 ux coequHeHUs" 1 "MeTaibl U UX coequHEeHUs"

2.1 XapakTepu3oBaTh (OMUCHIBaTh) OOIIME M CHEHU(PHUECKHE XUMHYECKHE

CBOMCTBaA MNPOCTBIX U CJIOXHBIX BCHICCTB, TMOATBCPIKAAA OIIMCAHUC
[IpUMEpaMU  MOJICKYJISAPHBIX W HOHHBIX ypaBHCHI/Iﬁ COOTBCTCTBYROIIHUX
XHUMHUYCCKUX peaKI_II/Iﬁ

2.2 COCTABJISITh YPAaBHEHMsI pEAKIMM, MOATBEPKAAOIMINX CYIIECTBOBAHUE
FEHETUYECKOM CBSI3M MEX]1y BEHIECTBAMHU PA3JIUYHBIX KJIACCOB

2.3 [IPOTHO3MPOBATh CBOMCTBAa BEUIECTB B 3aBHCHUMOCTH OT HX CTPOEHUS,
BO3MOYKHOCTH TPOTEKAHHUSI XUMHWYECKHX IIPEBpPAlICHUN B Pa3IU4HbIX
[YCIIOBHSIX

2.4 CJIeI0BaTh MPaBUJIaM MOJIb30BaHUS XMMHUECKOH NOCY10H U 1a00paTOpHbBIM

o0OpyrOoBaHMEM, a TaKXKe IpaBWIaM OOpaIleHHs C BENIECTBAMU B
COOTBETCTBUU C HHCTPYKIOUAMU 110 BBIITOJIHEHUTO J'Ia60paT0pHI)IX
XUMHAYECKHX OITBITOB TI0 MOJYYSHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa M yrJIeKucsoro rasa)

2.5 [TPOBOINTH PEAKITUH, TTOITBEPKIAIONTNE KAaUeCTBEHHBIN COCTAB Pa3IMYHBIX
BEICCTB: PACIO3HABaTh ONBITHBIM ITyTeM XJIOPUI-, OpOMUA-, HOIHU]I-,
KapOoHaT-, ¢ocdar-, cwIHMKar-, Cyabdar-, TUAPOKCHUA-HOHBI, KaTHOHBI
AQMMOHHWS, WOHBI HW3YYCHHBIX METAJUIOB, IPUCYTCTBYIONIME B BOJHBIX




ACTBOPAX HCOPTAaHNYCCKUX BCIICCTB

3 [1o reme: "Xumust u okpyxaromias cpena”
3.1 [PACKpBIBATh CMBICI OCHOBHBIX XMMuYeckux mnoHstuii: IIJIK Bemecrtsa;
KOPPO3Usl METAJIJIOB
3.2 [IPUMEHATh OCHOBHBIC OIIEPALUU MBICIUTEIBLHON JNCATEILHOCTH - aHAIIU3 Y|

CUHTE3, CpaBHEHHUE, 0000IIEHUE, CHCTEMATH3AIUIO, BBISBICHUE PUIHHHO-
CIICICTBEHHBIX CBSI3CH - JJISi M3YYCHHSI CBOMCTB BEIIECTB M XUMUYECKUX
[pEaKuii; EeCTeCTBEHHO-HAYYHBIE METOJABl TO3HAHHUS - HAOJIOJCHHE,
3MEpeHne, MOEIMPOBAHUE, SKCIIEPUMEHT (PEeaJIbHbII U MBICIEHHBIN)

Taomuua 23.3

ITpoBepsiemble i1eMEHTHI coepkanus (9 kiacc)

Kon [IpoBepsieMblil AJIEMEHT COJIEPAKAHUS

1 [BemectBo u xumuueckas peaxius. [loBTopenue
1.1 [Tepuoauyeckuii 3akoH. Ileproanveckas cucremMa XHMHYECKUX djementoB JI.U.
MenpaeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUYECKHX
PJIEMEHTOB MEPBBIX TPEX MEPUOIOB, Kallvs, KalbIUsI U UX COCTUHEHUI B COOTBETCTBUU C
MOJIO’KeHHEM 21ieMeHTOB B [lepronyeckoii cucteMe U CTpOSHUEM HX aTOMOB

1.2|Ctpoenne BemiecTBa: BUIBI XUMUYECKOH CBsI3H. THIBI KPUCTATMYSCKHX PEHICTOK,
3aBUCHMOCTb CBOWCTB BEHIECTBA OT THUIIA KPUCTALIMYECKOM PEIIETKH U BHUAQ
XUMHYECKOW CBsi3u. Kitaccmuranmus uW HOMEHKIATypa HEOPTaHWYECKHX BEIIECTB
(MeXayHapoJgHas M TpUBUAIbHAs). XMMUYECKHE CBOWMCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM ~ KJacCcaM  HEOPraHMYECKMX  COCJUHEHUH,  TEHeTUYeCKas  CBS3b
HEOPraHNYECKHUX BEIECTB

1.3 [Kinaccudukarys XMMHUYECKUX PEAKIHiA [0 PA3IMYHBIM MMPpU3HAKaM (TI0 YUCIY U COCTaBY)|
YIACTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY Y(PQEKTy, IO U3MEHEHHUIO CTETeHeH
OKHCJICHUS XMMHUYECKHUX DJIEMEHTOB, MO OOpaTMMOCTH, MO YYacTHUIO KaTajlu3aropa).
OK30- W DSHAOTEPMHUYECKUE pEaKIMH, TEPMOXUMHUYECKHe ypaBHeHUs. [loHsTHE O
CKOPOCTH XMMHUYECKON PEaKkIiK

1.4lMousitie 06 0OOpaTUMBIX W HEOOPATUMBIX XHMHYECKHUX pEakiusx. IIOHATHE O
TOMOTEHHBIX M TETEPOreHHBIX peakuusx. lIoHATHE O XUMHUYECKOM pPaBHOBECHH.
DakTOpBI, BIUAIOMIME HA CKOPOCTh XMMHMYECKOW PEAKIMU U IOJOKEHUE XUMHUYECKOTO

[paBHOBECHUS
1.5 (OkucnuTebHO-BOCCTAHOBUTENBHBIE PEAKIIUH, DIICKTPOHHBIA OallaHC OKHCIMTEIHHOA
BOCCTAHOBUTEIbHOU peaKuum. CocraBnenue ypaBHEHUH OKHCJIUTEIIbHO-

BOCCTAHOBUTEJIBHBIX PEAKIIUA C MCIIOIH30BAHUEM METO/a SJIEKTPOHHOTO OasiaHca

1.6 [Teopust 21eKTPOTUTHYECKON TUCCOIMAIIMU. DIEKTPOIUTH U HEIIEKTPOIUTEL. KaTHOHBI,
QHUOHBI. MeXaHW3M JUMCCOLMALMU BEIIECTB C PA3JIUYHBIMUA BUAAMU XUMHUUYECKON CBS3H.
Crenenp aucconuanuu. CUIbHBIE U Cla0ble dIEKTPONUTHL. Peakiuum moHHOrO oOMeHa.
YcnoBus TpOTeKaHUS peakiuii MOHHOTO OOMEHa, IMOJIHBIE U COKpAallleHHbIE HOHHBIC
ypaBHEeHHUs peakiuii. CBOHCTBA KUCIOT, OCHOBAHUN M COJIeH B CBETE MPECTaBICHUN 00
PIEKTPOJIUTUYECKON Auccounannu. KadecTBeHHble peakiuu Ha HOHbBL. [loHsTHE O
CUAPOIIU3E COJIEH

1.7 Xumudeckuil 3KCIIEPUMEHT: O3HAKOMJICHHE C MOMAEISIMHU KPUCTAIMYECKUX PEIIETOK|
HEOPraHMYECKUX BEIIECTB - METAUIOB M HEMETAIOB (TpaduTa W ammasa), CIOXKHBIX
BEIIECTB (XJIOpUAA HATpHUsi); HCCIEIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XHMHUYECKOM
€aKIMKU OT BO3JCUCTBUS PA3IUYHBIX (DAKTOPOB; MCCIETOBAHHE AICKTPOMPOBOJIHOCTH




[PaCTBOPOB BEILECTB, MPOLECCa TUCCOLMALUU KUCIOT, IIEJo4Yell M coied (BO3MOXKHO
MICII0JIb30BaHUE BUIEOMATEPUAJIOB); IPOBEIECHUE OIBITOB, WILTIOCTPUPYIOMINX IPU3HAKY
NpOTEKaHWs peakuuil HMOHHOro oOMmeHa (oOpa3oBaHME OCaJIKa, BBIJCICHUE Ta3a,
00pa3oBaHME  BOJbI);  OIBITOB, WJUIIOCTPUPYIOIIMX  IPUMEPbl  OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX ~ pEAaKUMA (FOpEeHHE, peakUMH pas3jIoKEHUs, COEIUHEHUs);
[PaCIIO3HAaBAHME HEOPTAHMYECKUX BEIIECTB C [IOMOLIBIO KaUECTBEHHBIX PEAKLIUNA HA HOHBI,
[pelLICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4

HemeTamisl U ux COCAUHCHUA

2.1

OO01mass XapakTepuCTUKa TrajoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEPHbIE
cTereHu okucieHus. CTpoeHne u Gpu3nuecKue CBOWCTBA MPOCTHIX BEILECTB - FAJIOTCHOB.
XUMHUYECKME CBOMCTBA Ha IpuMepe xJjopa (B3aUMOJCHCTBHE C  METAJUIAMHU,
HeMeTa/laMM, LiesiodaMu). XisiopoBoaopos. CoisiHas KHUCI0Ta, XUMUYECKUE CBOMCTBA,
[oJiyueHue, npumeHeHue. JleiictBue xjopa U XJIOPOBOAOPOAA HAa OpraHU3M 4YeJIOBEKA.
Baxxnenme XJ0puabl U UX HAXO0KIECHUE B IPUPOJIE

2.2

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHUST aTOMOB,
XapakTepHbIe cTerneHn okuciaeHus. CTpoeHne u GU3NIecKrue CBOWCTBA MPOCTHIX BEIIECTB
- KHCIIOpOJa M Cepbl. AJUIOTPOIHBIE MOAW(DUKAIUN KUCIOPOJA M Cepbl. XHUMHUYECKHE
cBoiicTBa cepbl. CepoBOIOPOI, CTPOCHHE, (DU3UUCCKHE U XUMHYECKHE CBOMCTBA. OKCHIBI
Cepbl KaK TPEACTABUTENN KHUCIOTHBIX OKcHIOB. CepHas KHUCIIOTa, (U3NYECKHE U
XMMHYECKHE CBOMCTBA (0OIIME KaK MpPEACTAaBUTENs Kilacca KUCIOT U cnenuduyeckue).
XUMUYECKUE pEaKIiH, JIeKAlMe B OCHOBE NPOMBIIIICHHOTO Ccrocolda IoIydeHus
cepHoil kucinoThl. [Ipumenenue. Coiu cepHOM KHUCIOTHI, Ka4ECTBEHHAs pEakUMsl Ha
cynbdar-uoH. HaxoxmeHue cepbl M €€ COCOIUHEHHH B TpHpone. XHUMHUYECKOE
Barps3HEHUE OKpYXKAIOMIed Cpeapl COCIUHEHHSAMH Cepbl  (KHCIOTHBIE — JOXKIH,
Barps3HEHUE BO3IyXa U BOJIOEMOB), CIIOCOOBI €0 MPEeTOTBPAIICHHUS

2.3

OOmasi xapakTepucTHKa 3IeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTEpHbIE CTEICHH OKHMCICHHS. A30T, paCIpOCTPaHEHHE B IpUpPOAE, (pHU3HUCCKHE U
XMMHYECKHE CBOWCTBAa. KpyroBopor aszora B mpupoje. AMMHUAK, ero (U3UYECKHe H
XMMHYECKHE CBOWCTBA, MOJydeHHe W npuMeHeHue. Coiau aMMOHUS, WX (U3NYECKHE U
XMMHYECKHE CBOMCTBA, NpuMeHeHHe. KadecTBeHHas peakius Ha HWOHbI aMMOHUS.
A30THasl KUCIIOTa, €€ MOJIydeHHe, (U3MUECKUe U XUMHUYCSCKHE CBOWCTBa (0OIIME Kak
MpeCTaBUTENsl KJlacca KUCIOT U crieruduueckue). Vcnoap3oBaHUE HUTPATOB M COJICH
AMMOHHUSI B  KayeCTBE MHUHEPAIBHBIX yIOOpeHHH. XHUMHUYECKOE 3arps3HCHHE
OKpY’Karolied Cpeibl COCTUHCHUSIMHU a30Ta (KUCIOTHBIC JOXJIU, 3arpsi3HCHHUE BO3JyXa,
MOYBBI U BOJJOEMOB)

2.4

Docdop, amnorpornHsle Moaudukanuu pochopa, pusnuecKkue U XMMUYECKHE CBOMCTBA.
Oxcun ¢docdopa (V) u dochopras kucnora, pusmueckne U XUMHUYECKHE CBOWCTBA,
nonydenue. Mcnonbs3zoBanue ¢pocdaToB B KauecTBE MUHEPAIbHBIX Y100peHUH

2.5

OO0mass xapakTepucTuka d1eMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOEHHUST aTOMOB,
XapaKTepHbIE  CTEMEHM  OKHUCIEHUs.  YTJIepoJ, auIOTPONHble  MOAU(UKALINU,
pacrpocTpaHeHHEe B TMpUpOJE, (PU3NYECKHE M XUMHUYECKHE CBOMCTBa. AICOpOIHS.
KpyroBopot yriaepoaa B mpupojge. OKcuabl yriepoaa, ux (U3NYECKue U XUMUYECKUE
CBOMCTBA, ACHCTBUE HA >KMBbIE OPraHU3MBI, MMOJTYYEHUE U MPUMEHEHHE. DKOJIOTHYECKUE
Mpo0OsieMbl, CBsA3aHHBIE ¢ OKcuAoM yriepona (IV); rumoresa riiob6ansHOTO MOTETUICHUS
KITUMaTa; TMapHUKOBBIM 3(h@dekT. YroapHas KUCIOTa W €€ CONu, MX (UINYECKUE U
XUMHUYECKHE CBOMCTBA, MOTyYeHHe U mpuMeHeHne. KadecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcrions3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIEHHOCTH U CEITHCKOM
XO3SMCTBE

2.6

HCpBOHa‘{aJILHLIC MOHATHUSA 00 OpTraHNYCCKUX BCHICCTBAX KaK O COCAUHCHHAX YIJICpOOa

(MCTaH, 9TaH, 3THUJICH, allCTUJICH, 3TAHOJI, INIMIOCPUH, YKCYCHAA KI/ICJ'IOTa). Hx cocrtaB u




XUMHUYecKoe cTpoeHne. [ToHsITHEe 0 OMONIOTHYECKH Ba)KHBIX BEIIECTBAX: )KHpaX, OeNKax,
YIJIEBOAAX - U UX POJIM B )KU3HU 4YeJIOBEKa. MaTepuanbHOE €IMHCTBO OPraHUYECKUX M|
HEOPraHUYECKUX COECIMHEHUIN

2.7

KpemHuii, ero ¢u3nueckue M XHMHUYECKHE CBOMCTBA, TMOIYy4YE€HHE W TPUMEHEHHE.
Coenunenus kpeMmHusi B npupoje. OOuue npeacrasieHus o0 okcuae kpemuus (IV) u
KpeMHHEBOW  kuciore. CHIMKATBl, WX HCHOOJb30BaHME B  OBITY, MEAMIMHE,
[IPOMBIIIIIEHHOCTH. BaxkHeine crpouTenbHble MaTeprallbl: KEpaMuKa, CTEKII0, LIEMEHT,
OeroH, kene300eroH. [IpoOneMbl 0€30MaCHOTO  HCHOJB30BAHUS  CTPOUTEIBHBIX
MaTepHAJIOB B TOBCEITHEBHOW KU3HU

2.8

XMMHUYECKUN HSKCIEPUMEHT: H3y4yeHHE OOpa3loB HEOPIaHWYECKUX BEIIECTB, CBOMCTB
COJISTHOM KHCIIOTHI; IPOBEJCHNE KaUeCTBEHHBIX PEAKIIMIA Ha XJIOPUI-UOHBI U HAOII0ACHNE
[PU3HAKOB UX MPOTEKAHMS; OIBITHI, OTPpaXKaroImue (Hru3ndeckrue 1 XMMUYECKHE CBOHCTBA
TaJIOTEHOB M MX COEJUHEHUH (BO3MOXXHO MCIOJb30BAaHUE BHIEOMATEPUAIIOB);
O03HaKOMJIEHHE ¢ oOpas3lamMu XJIOpUIO0B (TaJIOTEHHJIOB); O3HAKOMIICHHE C OOpasuamu
Cephl U €€ COCAMHEHUSMH (BO3MOXKHO HMCIIOJIb30BAaHHE BUACOMATEPHAIIOB); HAOIIOIEHUE
porecca oOyriMBaHUs caxapa MoJ JIeHCTBUEM KOHLEHTPHUPOBAHHON CEPHOM KHCIIOTBHI;
M3y4eHHE XHUMUYECKUX CBOMCTB pa30aBIIEHHON CEpPHOM KHUCIIOTBI, IPOBEJIECHUE
KayeCTBEHHOW peakIuu Ha Cyiab(paT-HOH W HaONIOJCHHWE TNpU3HAKA €€ MPOTEKaHUS;
O03HAKOMJICHHE ¢ (U3UYECKUMHU CBOMCTBaMHU a30oTa, ¢ochopa W UX COEAUHEHHI
(BO3MOKHO HCIOJB30BAHHE BHIEOMATEPUANOB), OoOpa3laMu a30THBIX M (POCHOPHBIX
y10OpeHull; ImojlyueHue, coOMpaHHe, pacllo3HABaHME U HM3yYEHUE CBOMCTB aMMMAKa;
[POBE/ICHUE KAYeCTBEHHBIX pEaKkIMii Ha WMOH aMMOHHMS U (ocdar-HOH U H3ydeHHUE
[IPU3HAKOB HUX MPOTEKAHMSI, B3aUMOJECUCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI C
Menbl0  (BO3MOXKHO — HCIIOJIb30BAHME  BUAECOMATEPUANIOB);  M3ydyeHUE  Mojenel
KPUCTAITIMYECKUX PEIIETOK anmasa, rpadura, QyuiepeHa; 03HaKOMJIEHHE C IPOLECCOM
QJICOpPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAaHHBIM YIJIEM U YCTPOWCTBOM
[IPOTUBOTra3a; MOJIy4eHHe, COOMpaHue, paclioO3HaBaHUE U U3yYEHUE CBOMCTB YIJIEKHCIIOTO
ra3a; MPOBEJACHUE KAUECTBEHHBIX PEAKIMI Ha KapOOHAT- M CHUJIMKAT-UOHBl U HU3y4YEHHE
PU3HAKOB  HMX  NPOTEKaHWsS;  O3HAKOMJIEHME €  NPOAYKLUMEH  CHIIMKaTHOH
[IPOMBIIIJIEHHOCTH; PpEIIEHHE HKCIEpPUMEHTANbHBIX 3a7ad 1o TeMme "Baxuelmme
HeEMETAJIJIBI U UX COeqUHEHUS"

MeTamisl 1 uX COCINMHCHUA

3.1

OOmass XapakTepuCTHKa XHUMHUYECKHX DJJEMEHTOB - METaJlIOB HAa OCHOBaHUU WX
rnonoxkeHuss B llepuonnueckoi cucreMe xumuueckux diaeMeHToB J[.M. Menneneesa u
ctpoeHust aTtomoB. CTpoeHHe MeTauioB. Mertainuyeckas CBsI3b W MeETAJUIMYecKas
KpUCTAJUIMYECKasl pelieTka. DIEKTPOXUMUYECKHM psJl HAIPSKEHUH METalIOB

3.2

dusnueckue 1 XMMUYECKHe CBOMcTBa MeTauioB. O0Iue crnocoObl MOTy4YeHUsT METAJIIOB.
[ToHsATHE O KOPPO3UM METAJUIOB, OCHOBHBIE CITOCOOBI 3alIUTHI UX OT KOppo3uu. CruiaBbl
(cTasib, UyTyH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY ¥ IPOMBIIIEHHOCTH

3.3

]_HenqubIe MCTAJJIbL. IIOJIOKCHHUC B HepHOHHHeCKOﬁ CHUCTEMEC XMMHNUYCCKUX JJICMCHTOB
I[I/I MeHﬂeneeBa; CTPOCHUEC HX AaTOMOB; HAXOXICHHUC B IIPHUPOAC. dusznueckue u
XMMHYECKHE CBOMCTBA (Ha MMpUMEpPEC HATPHUA U I(aJ'II/IH). OKCI/I)ILI U TUAPOKCUABI HATPUA U
KaJIUs. HpI/IMCHCHI/Ie ILIEIOYHBIX METAIIOB U UX COCTUHEHUI

3.4

[[lenoyHO3EMENBHBIE METAJUIBI MarHuid W KaJlbLUi: noynokeHue B llepmoamueckoi
cucreme xumuueckux 3yeMeHToB .M. Menzaeneesa; cTpoeHHe UX aTOMOB; HAXOXKIEHUE
B npupoac. PuU3MYECKHME U XUMHUUYECKUME CBOMCTBA MarHus M Kaiblus. Baxnenmmue
COCTMHEHUST KaibIUs (OKCHUI, THUAPOKCUI, COJH). JKEeCTKOCTh BOJBI U CIOCOOBI €€
yCTpaHEHHUS

3.5

AmtoMuHui: nonoxkeHue B Ilepuogmueckoit cucteme xumudeckux siemeHtoB JI.U.

MeneneeBa; CTpOEHHE aTOMa;, HaxOXKJICHHE B Tpupoje. DU3NUecKue W XUMUYECKUE




CBOMCTBA aIIOMUHMSL. AM(OTEpHBIE CBOWCTBA OKCUA U THIAPOKCHIA AIFOMUHUS

3.6

PKenezo: monoxenue B Ilepuogumyeckoit cucreme xumuueckux osnemento JI.M.
MenzeneeBa; CTPOGHHE aTOMA; HAXOXKJIEHUE B npupone. Puznueckue U XUMHUUYECKUE
cBoiicTBa xene3a. Oxcuabl, ruapokcupl U conu xenesa (II) u xxenesa (III), ux cocras,
CBOMCTBA U NOJIyYEHUE

3.7

XMMHUYECKUH 3KCHEPUMEHT: O3HAaKOMJIEHHE C 00pa3liaMM METalIoB U CIUIABOB, MX
(pU3NUEeCKUMHU CBOMCTBAMHU; W3YyYCHHE DPE3YJIbTaTOB KOPPO3HHM METAJUIOB (BO3MOKHO
MCIIOJIb30BaHUE BUIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJEHCTBHS OKCHAA KaJbIHS H
HATpUs C BOAOW (BO3MOYXHO MCIIOJIb30BaHUE BHIEOMATEPUAIIOB); UCCIIEI0BAHUE CBOMCTB
PKECTKOM BOJIbI; ITpoLiecCa TOPEHUs jKele3a B KUCIOpoJe (BO3MOXHO HCIOJb30BAaHUE
BH/ICOMAaTEPHUAIIOB); MPU3HAKOB MPOTEKAHUS KaYECTBEHHBIX PEaKLMi Ha MOHBI (MarHus,
KaJblMs, alOMUHMS, 1uHKa, xkeneza (II) m sxemesa (II), meam (II); nabmonenue u
ONMCAHHWE IPOLECCOB OKpAIIMBAHUS IIJJAMEHM HOHAMM HATpHsl, Kajlusig W KajbLus
(BO3MOKHO HCIIOJIb30BaHME BHICOMATEPHAJIOB); HCCIEI0BaHHE aM(pOTEPHBIX CBOICTB
CUAPOKCUAA AJIOMUHHUSA U THAPOKCUIA IIMHKA; PELIEHUE HKCIEPUMEHTAIbHBIX 3aad I10
reme "BakHele MeTaibl U UX coeAMHEHNs"

X¥MMS ¥ OKpYXKarolas cpeia

4.1

HoBrie MaTCprajibl U TCXHOJIOI'UU. BemectBa u MaTcpHrajibl B HOBCCHHGBHOﬁ KH3HU
uenoBeka. XUMHS U 300POBLE. be3omacHoe HCIONL30BaHHUE BEIIECTB M XUMHYECKHUX
peaKHI/Iﬁ B 6BITy. HepBaﬂ IIOMOINb IIPU XUMHUYCCKHX OKOI'aX W OTPABJICHUAX

4.2

(OCHOBBI SKOJIOTHYECKON IPaMOTHOCTH. XMUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpebl
[1JIK. Ponb XuMuu B pEIIEHUU HKOJOTMYECKUX mpobdiieM. [IpuponHble HCTOYHHMKY
YTJIEBOIOPOAOB (Yroib, IPUPOJHBINA a3, He(Th), IPOAYKTHI UX MEpPepabOTKU, UX POIIb B
OBITY Y TPOMBIIIJICHHOCTH

4.3

X UMUYECKUM IKCIICPUMCHT: H3YYCHUC 06p83LIOB MaTcprajioB (CTGKHO, CIIJIaBBbI

MCTAJIJIOB, ITOJIMMCPHBIC MaTepI/IaJIBI)

155.7. Jnst mpoBeieH!s] OCHOBHOI'O TOCYIapCTBEHHOI'O 9K3aMeHa 1o XxuMmuu (aanee - OI'D
[0 XMMMHU) HMCIIONIB3YETCsl NepedeHb (KoIu(pUKaTop) NpoBepseMbIX TpeOOBaHUN K pe3yabTaTraM
OCBOCHMSI OCHOBHOW 00pa30BaTeNbHOW MpPOrpaMMbl OCHOBHOTO 0OILIero o0pa3oBaHUsA U

9JICMCHTOB COJCPIKaHU.

Tabmuua 23.4

[Tposepsiembie Ha OI'D o xuMuu TpeOOBAHUS
K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTENIbHOMN MPOTrpaMMbl
OCHOBHOTO 00111eT0 00pa30BaHMs

Kon [TpoBepsiemble TpeOOBaHUS K NIPEIMETHBIM pe3yiibTaTaM 0a30BOr0 YPOBHS
IIPOBEPAEMOTrO | OCBOCHMsI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O OOILEro
TpeOOBaHUS oOpaszoBanus Ha ocHoBe PI'OC
1 IIpencrasienue:
11 0 TI03HAaBa€MOCTHU SBJIEHUM MPUPOJbI, TOHHMaHUE OOBEKTUBHOU

3HAYUMOCTH OCHOB XHMHYECKOM HayKH Kak o0OJJaCTH COBPEMEHHOIO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIeld KyJabTyphl W MPAKTHUYECKOU
e TEIbHOCTH YeJIOBEKa B YCIIOBUSX COBPEMEHHOTO OOIECTBA; TOHUMAaHUE
MeCTa XMMUU CPEIA IPYTUX €CTECTBEHHBIX HAYK




1.2

0 Hay4HbIX METOJAaX IIO3HAHMS, B TOM YHCIIE HKCIEPUMEHTAIBHBIX U
TEOPETHUECKUX METOJIaX MCCIIEIOBAHUS BEIIECTB U M3YUYEHUS XUMUUYECKHUX
[peaKIuii; yMeHHE UCTIOIh30BaTh MOJIEIH TSl OOBSICHEHUSI CTPOCHHS aTOMOB
1 MOJIEKYJI

13

0 cdepax mpodeccHOHATBFHON AESITeTbHOCTH, CBS3aHHBIX C XHUMHEH H
COBPCMCHHBIMHA TCXHOJIOTUAMU, OCHOBAaHHBIMH Ha JOCTUXKCHUAX
XMMHYECKON HayKH, 4TO IO3BOJIMT OOy4aroIMMCsl paccMaTpUBaTh XMUMHMIO
Kak cepy cBoel Oymymiell mpoeccCHOHANBHON NEATeIPHOCTH U CHIeNaTh
OCO3HAHHBII BHIOOP XMMHUU KaK MPOQHILHOIO MpeaAMeTa MpH MepexoJie Ha
YPOBEHB CpEHEro 00I1Iero 0opasoBaHus

BiianeHne cucteMod XMMMYECKUX 3HAHUM M YMEHHE IIPUMEHATH CHUCTEMY)
XMMHUYECKHUX 3HAHMM, KOTOpasi BKJIIOYAECT:

2.1

BAKHENIIME XUMUYECKHE TTOHATHS: XUMHUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
BEILECTBO, IIPOCTOE U CIIOKHOE BEILECTBO, OAHOPOAHAs U HEOAHOPOIHAS
CMECh, OTHOCHUTEJIbHbIE aTOMHAs M MOJEKYJSpPHAs MAaCChl, KOJUYECTBO
BElIECTBAa, MOJb, MOJSpPHas Macca, MOJSpPHbBI 00BEM, OKCHJ, KHUCIIOTa,
OCHOBaHHUE, COJb (CpeaHsisi), XUMHYECKasi PEaKIus, PEaKIuu COCAUHEHUS,
peaKuu pa3ioXKEeHMs], PeaKklUK 3aMellEeHus, peakuuu oOMeHa, TEIIOBOU
PPPEKT peakinu, K30- U IHAOTCPMHUUECKUE PEAKIUH, PaCTBOP, MacCOBas
IT0JIS1 XUMUYECKOTO AJIEMEHTA B COCIMHEHUH, MAacCOBasl IOJISl U ITPOLICHTHAs]
KOHIIEHTpAalLlMsl BEUIECTBA B pAacTBOpPE, AP0 aToOMa, SJIEKTPOHHBINA CIOW
aToMa, aToMHas oOpOWTanb, pagUyC aroMa, BaJICHTHOCTb, CTEICHb
OKHCJICHUSI, XUMHUYECKasi CBSI3b, AJEKTPOOTPULATEIBbHOCTh, IMOJSpPHAS H
HETIOJSIPHAST KOBAJIEHTHAsA CBA3b, MOHHAs CBSA3b, METAJUIMYECKAs CBA3b,
KpUCTaJUTM4ecKasi  pemieTka  (aroMHas, HWOHHAs,  METaJUIM4ecKas,
MOJICKYJIIpHAsi), HMOH, KaTHOH, AHUOH, OJJEKTPOJUT M HEIJICKTPOJIUT,
DICKTPOJIUTUYECKAsE  JUCCOLMAIMS,  pEeakuuu  HMOHHOro  OOMeEHa,
OKHCJIIMTEIBHO-BOCCTAHOBUTEIbHbBIE peaKkuuu, OKHCJIMTENb u
BOCCTAaHOBUTEJb, OKUCIEHUE U BOCCTAHOBIICHUE, DJIEKTPOJIN3, XUMUYECKOE
[paBHOBecHE, 0OpaTUMbIe U HEOOPATHUMBbIE PEAKIIMH, CKOPOCTh XUMUUYECKON
peakuuu, katanusarop, [1/IK, koppo3us meTauios, CruiaBbl

2.2

OCHOBOIIOJIArarOllle€  3aKOHbl XUMHH: 3aKOH COXPAaHEHHMS  MAacChl,
nepuoauueckui 3akoH .M. MenzaeneeBa, 3aKOH ITOCTOSIHCTBA COCTaBa,
3aKOH ABOrajipo

2.3

Teopun XUMUU: ATOMHO-MOJICKYJIApHAA TCOpus, TCOpH
BHCKTpOHI/ITI/I‘ICCKOﬁ JAucCCoranmn

BianeHne ocCHOBaMH XUMHYECKOM I'paMOTHOCTH, BKJIIOYAIOIIICH:

3.1

YMEHHE MPaBUJIBHO HCIOIb30BaTh M3yYCHHBIE BEIIECTBA U MaTepUaibl (B
TOM YHCIIE MUHEpalbHbIE YIOOPEHHS, METaUlbl U CIUIaBbl, MPOAYKTHI
nepepaboTKU MPUPOAHBIX UCTOUYHUKOB YIIEBOJIOPOAOB (YIJIsl, MPUPOTHOTO
ra3a, He()TH) B OBITY, CEILCKOM XO341CTBE, HA MMPOU3BOJICTBE U IIOHUMAHUE
BHAUEHUS KUPOB, OEIKOB, YIJIEBOJOB /I OpraHM3Ma 4YeJOBEKa; YMEHHE
[IPOTHO3UPOBATH BIUSIHUE BEUIECTB U XMMUYECKUX MPOILIECCOB HA OPTaHU3M
YeJIOBEKA M OKPYKAIOLIYIO IPUPOJIHYIO CPEey

3.2

YMEHHE HHTErpUPOBATh XUMHUECKHE 3HAHUS CO 3HAHUSIMH IPYTUX y4EOHBIX
[TPEIMETOB

3.3

HaJIM4Yue OMbITa padOThl C Pa3IUYHBIMU HCTOYHUKAMU HH(GOpPMaLUU IO
XUMUM  (HayyHas M HAy4YHO-TIOMYJsSIpHAsh  JIMUTepaTypa, CJIOBapH,
CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)




3.4

YMCHUC 00BEKTUBHO OLICHUBATH I/IH(bOpMaI_[I/IIO O BCHICCTBAX, HX
MMPCBPALICHUAX W MPAKTUYCCKOM IMPUMCHCHUU U YMCHHUC HUCIIOJIB30BATH €C
JJ1 PCIICHU A y‘le6HO-HO3HaBaTCHBHbIX 3aga4

4 Biianenve ocHOBaMM TOHSTUWHOTO ammapaTta U CHUMBOJIMYECKOTO S3BIKA
XUMHUH I COCTaBJICHHS (OPMYJI HEOPTaHUYECKUX BEIIECTB, ypaBHEHUMH
XMUMUYECKUX peakluii; ocHoBaMu xumudeckoil HomeHnknatypsl (IUPAC u
TPUBUAIBHON)

5 YMeHne OOBSACHATH CBSI3b IOJIOKEHUS dyeMeHTa B llepmoamueckoit
CHUCTEME C YMCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB XMMHYECKHUX
PIIEMEHTOB (COCTaB W 3apsAn  sapa, oOmee YHCiIo d3JIEKTPOHOB),
pactpe/iefieHueM DJIEKTPOHOB 10 SHEPreTHYECKUM YPOBHSIM aTOMOB
MEPBBIX TPEX MEPHOJIOB, KAJTUS U KAJIbIIHS

6 [IpencraBieHue O NEPUOAUYECKOW 3aBUCUMOCTH CBOMCTB XHMHYECKHX
PIIEMEHTOB  (paJnyC aToma, JJIEKTPOOTPHUIATEIbHOCTb), MPOCTHIX U
CJIOKHBIX BEILECTB OT IMOJIOKEHUsI 3JIeMEHTOB B llepuoanueckoit cucreme
(B MajbIX MEPUOAAX W TJIABHBIX MOATPYMNAaxX) U SJIECKTPOHHOTO CTPOCHHUS
aToMa

7 YMmenne kinaccuuuupoBarh:

7.1 XMUMUYECKHUE 3JIEMEHTBI

7.2 HEOpraHMYECKHe BEIeCTBa

7.3 XUMHYECKHE PeaKIuu

8 'YMeHue onpenensiTh:

8.1 BAJICHTHOCTh M CTETIICHb OKUCJICHUSI XMMHYECKUX JIEMEHTOB, 3apsiJ] HOHA

8.2 BUJ XMMHUYECKOM CBS3M M THUI KPUCTAJUIMUECKON CTPYKTYpbl B
COCTMHEHUSIX

8.3 XapakTep Cpe/ibl B BOJHBIX paCTBOPaX BEIIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHCJIUTEIb U BOCCTAHOBUTEIh

9 YMenne xapakTepru3oBath (U3MUECKHE U XUMUYECKHE CBOMCTBA!

9.1 MPOCTBIX BELIECTB (KUCIOPOJ, O30H, BOJOPOI, TpaduT, anmas, KpEeMHHIA,
a30T, docdop, cepa, XJIOp, HATPUIA, KA, MATHUMA, KalbLUN, aTFOMUHUM,
PKEJIE30)

9.2 CIIOKHBIX BEIIECTB, B TOM YHWCJIE MX BOJHBIX PAacTBOPOB (BOJa, aMMHAK,
XJIOPOBOAOPOJI, CEPOBOAOPOJ, OKCHUIBI M THUAPOKCUABI MeTamuioB [ - [IA
rpynmn, amtomunus, menu (1), nunka, xenesa (11 u 1), okcuast yraepoaa (11
u 1V), kpemuus (IV), azora u docdopa (Il u V), ceper (IV u VI),
CEepHHCTasi, CepHas, a3o0THCTas, a3oTHasi, ¢ocdopHas, yroabHas,
KpEMHUEBasi KUCIIOTa U MX COJIN)

9.3 MPOTHO3UPOBATh U XapaKTEPHU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTHU OT|
MX COCTaBa W CTPOEHHUS, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT UX
CBOMCTB, BO3MOXXHOCTh TPOTEKAHMs] XUMHYECKUX TIPEBpAIICHUNA B
[PA3IMYHBIX YCIOBUIX

10 'YMeHHE COCTaBJISITh MOJICKYJIIPHBIE U UOHHBIE YPaBHEHUS PEAKIIHA, B TOM
quce:

10.1 [peaKIii HOHHOTO OOMEHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX pEaKIni
10.3 VJLTIOCTPUPYIONINX XUMHUYECKHE CBOMCTBA W3YYEHHBIX KIIACCOB (TPYIIM)
HEOPTraHUYECKUX BEIECTB
10.4 MOATBEPKIAIOIINX TeHETUUECKYIO B3aUMOCBSI3b MEXK]ly HUMHU
11 'YMeHue BeIauciaTh (IpOBOAUTH PACUEThI):




111

OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO MU MOJIAPHYIO MacChl BELIECTB, MACCOBYIO
IT0JIF0 XMMUYECKOTI'0 3JIEMEHTA B COEUHEHUN

11.2

MacCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,

11.3

KOJIMYCCTBO BCUICCTBA U €TI0 MACCY, 00BEM Tra3oB

114

[0 YPAaBHEHMSIM XMMUYECKUX peaKUUi U HaAXOAUTh KOJMYECTBO BEIIECTBA,
00BEM M MACCy PEareHTOB WIH IPOJYKTOB PEAKIIUU

12

Branenue (3HaHUE OCHOB):

12.1

OCHOBHBIMH METOJaMU HAy4yHOTO I[O03HaHus (HaOIo/leHue, H3MEpeHue,
PKCIIEPUMEHT, MOJEJIIMPOBAHKE) IMPH H3YYEHUU BEIIECTB U XHUMHUYECKUX
SIBIICHUM; yMEHHE C(hOpMYIUpOBaTh MPOOJIEMYy U MPEUIOKHUTh IyTH €€
perieHus

12.2

(0e301acHON PabOThl ¢ XUMHUYECKUMH BEIIECTBAMU, XHMUYECKON TTOCYIOH U
lTabopaTOpHBIM 000PYTI0BAHUEM

12.3

MpaBuiiaMyd 0€30MacHOr0 OOpallleHHs] ¢ BEUIECTBAMM, HCIOJIb3YEMbIMU B
MOBCEIHEBHOM JKM3HM, TMpaBWIaMH TIOBEJCHHUS B IENAX COepeKeHUs
BIOPOBbS M OKpYKAawIed MPUPOJHONW cpeabl; IOHUMAHUE Bpena
(omacHOCTH) BO3ACMCTBUS HA YKUBbIE OPraHU3MbI ONPEACICHHBIX BEIIECTB,
CrIocoO0B YMEHbIIICHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUS

13

Hanmmuaue MMPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA MW OCYHICCTBJIICHUA
CJICAYIOUX XUMHYCCKUX SKCIICPUMCHTOB!

131

M3ydeHHE W ONMCaHue (U3NYECKHX CBOWCTB BEIIECTB; O3HAKOMIICHHE C
(U3NYECKUMU M XUMHUYECKHUMH SIBJICHUSMU; OIbIThI, WLIOCTPUPYIOILIUE
[IPU3HAKU IPOTEKAHUSI XUMUYECKUX peaKuil

13.2

M3y4eHHe CIOCOO0B pasJieIeH st cMecel

13.3

[I0JIy4€HUE KUCIOPOJAa U HM3YYCHHE €ro CBOMCTB; IOIY4YEHHE BOAOPOJA H
M3Y4CHHUE €r0 CBOMCTB; IIOJIyYCHHE YIJIEKHCIOIO ra3a M HM3y4EHHE €ro
CBOMCTB; ITI0JTy4EHUE aMMHAKa U U3Y4YECHHE €r0 CBOMCTB

134

IIPUT'OTOBJICHUC pacTBOpOB C onpeneneHHoﬁ MacCOBOM )IOJ'ICI71
ACTBOPCHHOI'O BEIICCTBA

13.5

pUMEHEHHE HHAMKATOpOB (JlakMyca, MeTHJopaHka U (eHondTanenHa)
U1l OIPEJIENIEHNS XapaKTepa Cpeibl B paCTBOPAx KUCIIOT U IIEN0YEH

13.6

HCCIIeIOBaHHE 1 OIMCAaHHE CBOMICTB HCOPTaHNYCCKUX BCUICCTB PA3JIUYHBIX
KJIaCCOB;, HU3YUYCHHC B3aHMOJICHCTBUSA KHUCIOT C METallliaMH, OKCHUIaMH
MCTAJIJIOB, PACTBOPUMBIMH U HCPACTBOPUMBIMU OCHOBAHUSAMU, COJIAMU;
[MOJIYYCHHUEC HCEPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHUC OJHOI'0O MCTAJL4]
JIPYruM U3 pacTBOpa COJIM; HCCIICAOBAHUC aMQ)OTepHBIX CBOICTB
TMAPOKCU 0B aJIIOMUHUSA 1 NUHKA

13.7

PEIIEHUE SKCIEPUMEHTAIBHBIX 3a7ady 1o TemaMm: "OCHOBHBIE KJacChl
HEOpPraHWYeCKUX COeQuHEHuU"; "DnekTponutuueckas auccoruanus';
"BaxHel e HEMETAJUIBI M X coenuHeHus"; "BakHele MeTaaiabl U UX
coeTUHEHU A"

13.8

XUMHYECKHE JKCIIEPUMEHTBI, HJUTIOCTPUPYIONINE TPU3HAKK TPOTEKAHHS
[peaKImii HOHHOTO OOMEHA; KaueCTBEHHBIC PEaKIlMi Ha MPHUCYTCTBYIOIINE B
BOJHBIX PaCTBOPAX MOHBI: XJOpUI-, Opomua-, noaua-, cyabdar-, pocdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THAPOKCHI-HOHBI, KaTHOHBI aMMOHHS,
MarHusi, KajJblius, aTlOMUHUS, skene3a (2+) u xeneza (3+), menu (2+),
[TIHKA

14

'YMmeHue:

141

MpeJCTaBIsITh  pe3yJbTaThl  dKCIEpUMEHTa B (oOpMe  BBIBOJOB,




TOKa3aTenbCcTB, TpaQuKOB W TaONWL M BBIBIATH SMIHMPHYECKHUE
3aKOHOMEPHOCTH

14.2 YCTAHABJIMBATh CBSI3M MEXIY pEaJbHO HaOII0JaeMbIMH XUMHUYECKUMH
SIBICHUSMHA M TIPOLIECCAMH, HPOHMCXOJAIIMMH B MaKpO- U MHUKPOMHPE,
00BSICHATH IPUYMHBI MHOTO0OpAa3Msl BEIECTB

Tabmuna 23.5

HepequL OJIEMCHTOB COACPKAHUSA, ITIPOBEPACMBIX HA OCHOBHOM
TOCYAapCTBECHHOM 3K3aMCHC 10 XUMHUU

Kon [IpoBepsieMbIil AJIEMEHT COJIEPKAHUS

1 [[TepBoHavanbHbBIC XUMHUYECKHE TIOHSTHUS

1.1 Yucteie BemectBa u cmecu. CriocoObl pa3ie/icHus CMecei

1.2|Atombl u Mosekynbl. XuMUuecKde dJIeMEHThL. CHMBOJIBI XHUMHYECKHX DJIEMEHTOB.
[IpocThI€ U CIIOKHBIE BEIECTBA.

1.3 [Xumnueckast ¢dopmyna. BaleHTHOCTh aTOMOB XHMHYECKHX JiieMeHTOB. CTeneHb
OKHCIICHUSI

1.4 BakoH OCTOSIHCTBA COCTaBa BCIICCTB. OTtHocuTensHasg aroMHas Macca. OTHOCUTENIbHAS
MOJICKYJISIpHAsI MaccCa. MaccoBas 1oasg XUMHYECKOI'0 3JIEMEHTA B COSIMHEHUU

1.5 [KonnuectBo BemectBa. Mosb. Monsipaast macca. MoJisipHbIi 00beM ra3oB. B3anMocBs3b
KOJIMYECTBA, MACCHI M YUCJIa CTPYKTYPHBIX €MHHUII BEIECTBA

1.6 (Gusnyeckue U XMMUYECKUE SBICHHS. XUMHUYECKas pe€akuud U €C IIPHU3HAKH. 3aKoH
COXPAaHCHHA MAaCChbl BCIICCTB. XUMHYECKHE YPaBHCHU

2 Ilepuonuueckuit 3akoH W Ilepuoguueckass cucrema XUMHYECKUX dieMeHToB J[.H.
MenpeneeBa. CTpoeHHE aTOMOB

2.1 [[Tepuomuueckuii 3akoH. Ilepuoamueckas cucTeMa XMMHYECKUX djementoB J[.N.
Menneneesa. [lepuonsl n rpynmsl. @PU3HMYECKUN CMBICI ITOPSAIKOBOIO HOMEPA, HOMEPOB
[IEpUO/IA U IPYIIIBI JIEMEHTA

2.2 |Ctpoenne artomoB. CocraB aroMHbIX siep. M3otombl. Jnektponsl. CrpoeHue
PIIEKTPOHHBIX 000JI0UeK aToMOB MepBbIX 20 XxuMuyeckux sjemMeHToB [lepuomuueckoit
cucremsl J[.11. Menaeneesa

2.3 [3aKOHOMEPHOCTH B HW3MEHCHHH CBOWCTB XHMHUYCCKHX JJIEMEHTOB TIEPBBIX TpEX
[epuojoB,  Kaius, Kaiupuuss  (paagmyca  aTOMOB,  3JEKTPOOTPULIATENBHOCTH,
METANINYECKMX W HEMETAIJIMYECKUX CBOMCTB) MU HMX COEAUHEHMH B COOTBETCTBUU C
[TOJIOKEHUEM 2JIEMEHTOB B lleproanyeckoi cucteMe U CTPOCHHEM HX aTOMOB

3 |Ctpoenue BelmecTBa

3.1 Xumuueckass  cBsa3b.  KoBaneHTHas  (mONsipHas W HENOJSIPHAsi)  CBSI3b.
DJIEKTPOOTPULIATEIBHOCTh XMMHMUYECKHUX 2JIeMEHTOB. MoHHasg cBsa3b. Merammndeckas
CBSI3b

3.2 [Tunsl KPpUCTAINIMYCCKUX PCUICTOK (aTOMHaSI, HOHHas, MeTaJ’IJ’II/I‘{eCKaﬂ), 3aBHUCHUMOCTH
CBOMCTB BEIIIECTBA OT TUIIA KpHCTaHHHqCCKOﬁ PCHICTKU U BUIA XHUMHYECKOM CBA3U

4 Baxueime NpEACTAaBUTCIIMN HCOPIraHNUYCCKUX BCHICCTB. Hemerannel 1 UX COeIMHEHUS.
MeTamisl U UX COSINMHEHUS

4.1 Knaccudukanuss ¥  HOMEHKIATypa  HEOPraHHYECKUX  COCAWHCHUIA:  OKCHIOB
(coseoOpasyromiye: OCHOBHBIC, KHCIOTHbIE, aM(oTepHble) U HecoJeoOpa3yrollue;
OCHOBAaHUH (I1€J0YM U HEPACTBOPUMBIE OCHOBAHHS); KHCIOT (KUCIOPOJACOEpKAIIUE U
0ECKHCIOPOAHbIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPeTHUX M KHCIIBIX)

4.2 |Ousnveckne ¥ XUMHYIECKHE CBOMCTBA IIPOCTHIX BEMIECTB-HEMETAJIIOB: BOIOPOIA, XJIOpa,




K1CI0poaa, cephl, a30Ta, pocdopa, yriepoaa, KpeMHUs

4.3

Du3nueckue U XMMHMYECKUE CBOWCTBA IPOCTBIX BEILECTB-METAJLIOB: JIMTHs, HATpHUA,
KaJusl, MarHUs U KaJIbLiUs, QJIIOMUHMS, jKele3a. DINEKTPOXUMUYECKUHN Psii HaNlPpsLDKEHUN
METaJIJIOB

4.4

duznueckue W XUMHUYECKHE CBOMCTBA BOJOPOJHBIX COCIUHCHHUN HEMETaJUIOB:
XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusnueckue U XUMMUYECKHUE CBOMCTBa okcuaoB HemerauioB: cepol (IV, VI), azora (II,
[V, V), dochopa (IlI, V), yrnepoma (II, IV), xpemuus (IV). [lomyduenne OKCHIOB
HEMETaJJIOB

4.6 [Xumuueckue cBoiictBa okcumoB: MeTaioB IA - IIIA rpynn, uunka, meau (II) u xenesal
(1L, IIT). IToay4yeHre OKCHIOB METAILIIOB

4.7 [XumMudeckue CBOWCTBA OCHOBaHMH © aM(OTEPHBIX THIPOKCHUIOB (Ha TpUMeEpe
CUIPOKCUIOB AaMIOMUHUS, Kele3a, LHuHKa). [lodydeHwe ocHOBaHMII U aM(pOTEpHBIX
CHIPOKCHJIOB

4.8|00mue XUMHYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJOPOIHOM, CEPOBOIOPOIHOIM,
CEepHUCTOM, CepHOM, a30THOH, ¢ocPopHON, KpeMHHUEBOH, yrompHOU. Ocobbie
XMMHYECKHE CBOWCTBA KOHIIGHTPHUPOBAHHOW cepHOW u a30THON kucnor. [lomydenue
KHCIIOT

4.9 |061mue XMMUYECKUE CBOMCTBA CPEIHUX COJIEH. [Tonyuenue conen

4.10[Tosryyenue, cobupanue, paco3HaBaHUE BOJOPOIA, KUCIOPOIa, aMMHAKA, YIIICKHCIOTO
rasa B Jaboparopuu

4.11[Moryyenne ammuaka, CEpHON M a30THON KUCIOT B MPOMBIIIIEHHOCTH. O0mme crocoos
[10JIy4€HUs] METAJIJIOB

4,12 eneTryeckast CBSI3b MEK/Ty KITACCaMH HEOPTAaHUIECKUX COCANHECHHIMA

5 [XuMuUeCKHe peaKIiu

5.1

Knaccn@nxaunﬂ XUMHNYCCKUX peaKHI/Iﬁ 10 PA3JIMYHBbIM MPHU3HAKAM: 110 YUCITY U COCTABY
YHaCTBYIOIIUX B PCAKIHUHN BEUICCTB, 110 TCIIJIOBOMY 3(1)(1)eKTy, M0 M3BMEHEHHUIO CTEIEHEH
OKHUCJICHHNA XUMHYCCKHX JJICMCHTOB

5.2

TeroBoil »ppexT XMMUYECKON peakuuu, TEpPMOXHMMHYECKHE YpaBHEHHs. OK30- U
PHAOTEPMHUUYECKNE PEAKIMH. TEPMOXUMHUECKUE YPABHEHUS

5.3

OKHCIUTEIHHO-BOCCTAHOBUTEILHBIC PpCaKIuu. Oxucnurenu )51 BOCCTAHOBUTCIIN.
Hpoueccm OKHCJICHHMA MW BOCCTAaHOBJICHHA. 9HeKTp0HHHI>i 0ajaHC OKHCIUTEIBLHO-
BOCCTAaHOBUTEIBHOM pCaKknnn

5.4

TeOpI/I}I 3J'IeKTpOJ'II/ITI/I‘-IeCKOI71 AUCCoranuu. KaTI/IOHBI, AHHUOHBI. BHCKTpOHI/ITH 51
HCOJICKTPOJIUTBI. CunbHbIC U cia0bIe QJICKTPOJIUTHI. CreneHb JAUCCOoManmn

5.5

Peakiiun noHHOTO OOMEHa. Y CJIOBHS MPOTEKAHMS PeaKIuii HOHHOTO OOMEHA, MOJHBIE U
COKpaIllCHHbIE HOHHBIE YPABHEHUS PEAKIUN

XHMMHS M OKpYXKaromas cpeaa

6.1

BemecTBa 1 Marepualibl B IOBCEJHEBHOW KM3HU YEJIOBEKA. be3omacHoe ncnoib30BaHme
BELIECTB M XUMHYECKMX peakuuil B saboparopuu u ObiTy. IlepBas momoiup npu
XUMHUYECKHUX 05KOraX M OTPABJICHUSIX

6.2

XUMUYeckoe 3arpsi3HEHHE OKpYXKarouled cpeapl (KUCIOTHBIE HOXKAM, 3arps3HEHHe
[MOYBBI, BO3/IyXa U BOJIOEMOB), CIIOCOOBI €ro npeaoTBpaiieHus lpenenpbHas gomycrumas
koHueHTpauus BemecTB (IIJIK). Ponp XxuMuu B pemieHMH 3KOJOTHYECKHX IMPOOJIEeM.
Y cunenune napaukoBoro dddexra, pa3pyiieHne 030HOBOTO CIIOS

6.3

[Ipumenenue cepbl, a3ora, ¢ocdopa, yrieponaa, KpeMHUS U UX COEAMHEHHH B OBITY,
MEIUIMHE, NPOMBILIUIEHHOCTH M CEIbCKOM Xo3siicTBe. IlpuMeHeHue MeTamioB u
CIJIaBOB (CTallb, YYT'yH, AIOPAIIOMUHUM, OpoH3a) B OBITY M INPOMBILIUIEHHOCTH HX

coenuHeHuii. IloHsTHE O KOppO3un MCTAJUIOB, OCHOBHBLIC CITIOCOOBI 3allUThl HUX OT




KOppO3HHU

6.4

[IpupoHbIE HCTOYHHUKH YTIIEBOAOPOAOB (yroib, MPUPOIHBIN ra3, He(Th), TPOILYKTHI UX
nepepaboTku (0€H3MH), MX POJIb B OBITY M TPOMBIIIIIEHHOCTH

6.5

[lepBoHavalibHbIC MOHATHUS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCAMHEHUSX YIiepoia
(MeTaH, 3TaH, ATWJIEH, AlETWJIEH, TaHOJ, IJULEPUH, YKCycHas kucinota). [lonsatue o
OMOJIOTUYECKH BaYKHBIX BEIECTBAX: JKUpax, OenKax, yriieBojax - M WX POJH B JKU3HU
UesIoBeKa

PacuyeTsl:

7.1

o GpopmynamM XUMHUYECKUX COeIMHEHUN

7.2

Macchl (MacCOBOM) JTOJIM PACTBOPEHHOT'O BEIIECTBA B PACTBOPE

7.3

110 XUMHUYCCKHUM YPaBHCHHAM




