ITpunoxxenue 4

N3menenns OOII OOO B cooTBeTcTBUM € ITpuKa3zoM Munnpocsemenus Poccun ot 09.10.2024
No 704 «O BHECEHMHM U3MEHEHUM B HEKOTOPBIE TPUKa3bl MUHKUCTEPCTBA MPOCBEILICHUS
Poccuiickoit @enepanuu, kacaromuecs gpenepaabHblX 00pa30BaTeNbHbIX IPOrPaMM Ha4albHOIO
o0riero o6pa3oBaHusl, OCHOBHOT'O OOIIEro 00pa3oBaHMs U CPEAHEr0 00IIero 00pa3oBaHMsD)

B ¢enepanbHBIX M pPErHOHAIBHBIX MPOLEAYpaX OIEHKH KadecTBa OOpa3OBaHHSA
UCTIONB3YyeTCs  MepeueHb (KOAU(HUKATOp) paclpelesieHHBIX IO KiaccaM IPOBEPSIEeMbIX
TpeOOBaHUIl K pe3yJapTaTaM OCBOECHHS OCHOBHON 00pa3oBaTEbHOM IMPOrpaMMbl OCHOBHOI'O
o0u1ero o0pa3oBaHus U JIEMEHTOB COACPKAHUS 110 XUMHUU.

Tabnuua 23
[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
00pa3oBaTesbHOU MporpamMmsl (8 Kiacc)

Kon [TpoBepsiembie TpeIMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOM

MIPOBEPSIEMOTO 00pa3oBaTebHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3ynbTara
1 [To Teme: "IlepBoHayaIbHBIC XUMUYECKUE MTOHITHS "

1.1 [PAaCKpBIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHSITHH: aTOM, MOJEKYIa,
XUMHYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CII0)KHOE BEIIECTBO, CMEChH
(omHOpOIIHAS M HEOJHOPOJHAsS), BaJICHTHOCTh, OTHOCUTETIbHAS aTOMHAs U
MOJIEKYJIsIpHAsE Macca, KOJMYECTBO BEIIECTBAa, MOJb, MOJIIpHAas Macca,
MaccoBasi J10JIs1 XMMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJSPHBIA 00BbeM,
XUMHYECKas peaklus, KIacCH(pUKalUs peakiuil: peakluu COeIUHEHUs,
PEaKIUU Ppa3NOKEHUs, PEaKIUU 3aMEIleHUs, peakluuu OOMeHa, 2K30- U
PHAOTEPMUUYECKUE PpEaKIHH, TemIoBo dhdeKkT peakuuu, pacTBop,
MaccoBas J10J1s1 BellecTBa (IPOIEHTHAs! KOHIIEHTpAlKs) B pacTBOpe

1.2 MJUTFOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~ XMMHUYECKHUX TMOHATHH U
[IPUMEHSITh STU MOHSATHUS PU OMKMCAHUY BEIIECTB U UX MPEBpaIleHUN

1.3 MCTIOJIH30BATh XUMUYECKYIO CHMBOJIMKY JJIsl COCTaBJICHUsS ()OPMYJT BEIIECTB
1 YpaBHEHUN XUMHUUYECKUX PEaKINI

14 [PaCKpbIBaTh CMBIC]I 3aKOHOB COXpPAaHEHHUS MacChl BEIECTB, MOCTOSHCTBA
cOoCTaBa, aTOMHO-MOJIEKYJIIPHOT'O YU€HUs, 3aKOHa ABOTraipo

1.5 OTIpeIeIIsATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHMSIX

1.6 Kiaccu(QUIIMPOBaTh XUMHYECKHE peaknuu (10 YHCIy W COCTaBY)
y4acTBYIOUIMX B PEAKIIUH BEIIECTB, M0 TEMIOBOMY YPPEKTY)

1.7 BBIYHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB

1.8 BBIUMCIIATE MAacCOBYIO JOJNI0O XHMHUYECKOTO JJIeMeHTa 1o (opmyse
COCMHEHMS,

1.9 BBIYHCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

1.10 [IPUMEHSATh €CTECTBEHHO-HAy4YHbIE METO/bl TO3HAaHUS - HaOIOJCHHUE,
3MepeHne, MOJIETMPOBAHUE, SKCIEPUMEHT (peaJIbHbIN M MBICIICHHBIH )

2 [To Teme: "BaxkHeilmme npeCcTaBUTENN HEOPTraHMYECKUX BEIIECTB"

2.1 [PAaCKpbIBaTh CMBIC OCHOBHBIX XMMMUYECKHUX TOHSATUH: OKCHJ, KHCIOTa,
OCHOBaHUE, COJIb

2.2 onpeAensiTh MPUHAJIEKHOCTh BEIIECTB K  ONPEACIEHHOMY  KJIAccy)
coeTMHEeHMi o popMynam




2.3 Kiaccu(UIIMpPOBaTh HEOPraHMUECKUE BEIECTBA

2.4 XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBAa BEIIECTB
[Pa3IMYHBIX KJIACCOB, MOJATBEP)KJasi ONMCAHUE MPUMEPAMU MOJEKYJISPHBIX
YpPAaBHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIUN

2.5 [IPOTHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCMMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTH IPOTEKAaHUs XHMHMYECKUX IIPEBPALLCHUA B
[pa3JIMYHBIX YCIOBHSX

2.6 CJIeZIOBATh MPaBUIIaM IOJIb30BAHM XUMUYECKOH MOCYA0H U 1a00paTOpHBIM
000pylOBaHHEM, a TakXKe IpaBWiIaM OOpalleHHus C BEUIECTBAMU B
COOTBETCTBMM C HWHCTPYKIMSMU IO  BBINOJHEHUIO JIAOOPAaTOPHBIX
XMMHAYECKHX OIBITOB IO MOJIYYEHUIO U COOMPAHUIO Ia3000pa3HbIX BEIIECTB
(BomopoJa M KHUCIOPOZA), MPUTOTOBICHUIO PAcTBOPOB C OINPENEIICHHOM
MacCOBOM JI0JI€M pacTBOPEHHOIO BEILECTBA, IJIAHUPOBAThb M IIPOBOJUTH
XMMAYECKHE SKCIIEPUMEHTHl 0 PACMO3HABAHMIO PACTBOPOB IIEIOYEH U
KHCJIOT C TIOMOIIBI0 MHIMKATOPOB (JIaKMyC, (peHosranent, METUIOPAaHXK U

Jipyrue)
2.7 IIPOBOAUTDL PACYCTHI I10 YPABHCHUIO XUMHUYECKOU pC€aKnuun
3 [To Teme: "llepuoauueckuii 3akoH u [leprnoanyeckas cucteMa XMMHUYECKHUX

biaementoB J[.M. MenaeneeBa. CtpoeHne aToMoB. XUMHUUYECKas CBS3b.
OKUCITUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU"

3.1 [PaCKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHMX IIOHATHH: SOpO aTOMAa,
RJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalIb, PAJUYC aTOMa, XMMHYECKasl
CBS3b, HOJIApHAs u HETOoJIsIpHAs KOBAJICHTHAs CBS3b,
PIIEKTPOOTPULATEIBHOCTh, MOHHAS CBA3b, WOH, KaTUOH, aHUOH, CTEIEHb
OKUCIICHUS

3.2 Kj1accu(UIMPOBATh XMMUYECKHUE HJIEMEHTBI

3.3 ONMCBHIBaTh M XapaKTepu3oBaTh TaOmuuHyro ¢opmy Ilepuogmaeckoit

CUCTEMbl XMUMHYECKHMX JJIEMEHTOB: pa3jiuyaTh [OHATHS  "TJIaBHAs
noarpynna (A-rpynna)” u "mo6ounas noarpynna (b-rpymnmna)", "maneie" u
"Gosp1ine" nepruobl

3.4 packpeiBaTh cMbict  llepmogmueckoro 3akona JI.M. Menneneea:
IEMOHCTPUPOBATh ITOHUMAHUE IIEPUOJANYECKON 3aBUCHMOCTH CBOMCTB
XUMHNYCCKUX 3JIEMCHTOB OT UX ITOJOXCHUS B HepHOI{H‘IeCKOﬁ CHUCTEME

3.5 COOTHOCHUTH 0003Ha4YeHMsI, KOTOpble uMeroTcsl B Tabnuue "llepuoanueckas
cucteMa xumuueckux osiemeHtoB .M. Mengeneesa" ¢ 4YHMCIOBBIMHU
XapaKTepUCTHUKAMU CTPOEHHUS aTOMOB XMMMUYECKUX AJIEMEHTOB (COCTaB M
Bapsa  sAapa, oOIee YHCIO DSJIEKTPOHOB U pacHpelelieHHe HUX 110
PIEKTPOHHBIM CJI0SIM)

3.6 OMPCACIIATL CTCIICHL OKHUCJIICHUA DJICMCHTOB B 6I/IHapHBIX COCIMHCHUAX

3.7 OIPCACIIATE BHUI XUMHYECKOH CBSI3U (KOB&J’ICHTH&H n I/IOHHaSI) B
HCOPTaHNYCCKUX COCAUHCHUAX

Tabmuua 23.1

[TpoBepsiembie 271eMEHTHI coaepkanust (8 Kiacc)

Kox IIpoBepsieMblii 2IEMEHT COJEp/KaHUS

1 HepBOHa‘{aJ'IBHBIC XUMHUYCCKUC ITOHATHA

1.1 Mpeamer xumun. Posib XMMHM B JKH3HM 4elOBeKa. XHMHs B cucTeMe Hayk. Tema u




BCIIICCTBA. du3znueckue CBOMCTBA BCIICCTB. ArperaTHoe COCTOSHHC BCIICCTB

1.2

IlonsaTtue o MECTOA4aX IIO3HAHUA B XHMHUHU. Yucrtoie BeIcCTBa M CMCCH. CHOCOGBI
[pa3aeneHus cMecen

1.3

IATOMBI M MOJIEKYJIbl. XUMHYECKHE 3JIeMEHThl. CHUMBOJIbI XMMMUYECKUX 3JIEMEHTOB.
[IpocTeie U Cil0KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumuueckass (opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX 3JEMEHTOB. 3aKOH
[IOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTenbHas aroMHas wmacca. OTHOCUTENbHAs
MOJIEKyIIsIpHas Macca. MaccoBasi 101 XMMHUYECKOTO YJIEMEHTA B COCIMHEHUHT

1.5

KonnuecTBo BemiecTtBa. Monb. MossipHass Macca. B3amMocBs3p KONMHYECTBa, MAacChl H
YUCia CTPYKTYPHBIX €IMHMI] BelecTBa. Pacdersl 1o ¢opMynaM XHMHYECKUX
COCTUHEHUN

1.6

du3rueckue W XUMHYECKHE SIBICHHS. XUMHUYECKas pEaKius W e¢ TpPU3HaKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XHMHUYECKHE ypaBHeHUWs. Kiaccupukanus XMMHYECKHX
[peakiuii (CoOeMHEHNs, Pa3I0KECHUSI, 3aMEIICHHs, OOMEeHa)

1.7

XMUYEeCKUI SKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH MOCYI0i, ¢ mpaBuiamMu paboThl
B J1a0OpaTOpPUH U MpUEMaMK OOpalleHus ¢ 1abopaTOPHBIM 00OPYIOBaHHEM, U3yUEHUE U
onucaHue (PU3NYECKUX CBOWMCTB OOPa3OB HEOPraHMYECKUX BEIECTB, HAONIOJCHUE
(busznueckux (IJIaBI€HUE BOCKA, TasHUE JIbJla, pPACTHPAHUE caxapa B CTYIKE, KUIIEHUE U
KOHJICHCAIIUSI BOJIbI) U XMMHUYECKUX (TOpEHUE CBEYH, MPOKAIMBAHNE MEIHON MPOBOJIOKH,
B3aMMO/JICIICTBIE MeJla C KHUCIOTOM) SIBJICHHM, HAONIOACHHE M ONHCAaHUE IMPU3HAKOB
[POTEKAHUA XUMHUYECKHX peakiuil (pasznokeHue caxapa, B3aWMOJEWUCTBHE CEpPHOMU
KHCIIOTHI C XJIOpUIOM Oapusi, paznoxenue ruapokcuna meau (II) mpu nHarpeBanuw,
B3anMO/IeiicTBHE kene3a ¢ pacTBopoM conu Meau (II), uzydenue crnocoOoB pazneneHus
cMeceil (c TMOMOIIBIO MarHurta, (UIbTPOBaHHE, BBINAPUBAHUE, AUCTUILIALUA,
xpomaTorpadus), IpoBEICHUE OYUCTKU MOBAPEHHOW COJIM, HAOIIOJIEHUE U OMHCAHUE
[PE3yNIbTaTOB TPOBEACHHS OIbITa, WJUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MacChl,
CO3/1aHKe MOJIeel MOJIeKYJ (IIapOCTEPKHEBBIX)

Baxxueinme MPpCACTABUTCIIN HCOPIraHNMYCCKUX BCIICCTB

2.1

Boznyx - cmech rasoB. CocraB Bo3ayxa. Kuciopoa - 31eMeHT M IPOCTOE BEILECTBO.
Haxoxnenue kucimoposa B mpupoje, (pu3ndeckue M XUMHUYECKHE CBOMCTBA (peakiuy
ropenusi). Oxcunpl. Ilpumenenue kucinopona. CrnocoObl MOTy4eHHs] KHUCIOpPOJA B
maboparopun U mpombliieHHocTH. KpyroBopor kucimopona B mpupoae. O30H A
QJIJIOTPOIIHAs MOAU(UKAIMS KUCIOpOAa

2.2

TermoBoit 3(PekT XUMHUYECKOW peakluu, TEPMOXMMHUYECKHE YPaBHEHMsS, 5K30- HU
PHIOTEPMHUUECKUE PeaKIUU. TOIIMBO: YroJlb M METaH. 3arps3HEHUE BO3/lyXa, YCUICHUE
apHUKOBOTO AP PeKTa, pa3pyluIeHne 030HOBOTO CII0s

2.3

Bomopoa - 9JMeMEHT W MpocToe BemiecTBO. HaxokaeHue Boaopoia B TMPHPOJIC,
(1)H31/I‘-I€CKI/IG U XUMHNYCCKHUEC CBOI\/JICTBa, MMPUMCHCHUC, CIIOCOOBI IMMOJIYYCHUA. Kucnortel n
conu

2.4

MoutsipHbIli 00b€M ra3oB. PacueTsl 10 XUMHUYECKUM YpaBHEHHUSIM

2.5

dusnyeckue cporcTBa BoAbl. Boma kak pacrBoputens. PactBopbl. HaceleHHbsle u
HEHACBILLIEHHBIE pACTBOPBI. PacTBOpHMOCTH BellleCTB B Bojie. MaccoBas 10715 BEIIECTBA B
pacTBOpe. XUMHUYECKHUE CBOMCTBA BOAbl. OcHOBaHUs. Ponb pacTBOpOB B MpHUpPOAE U B
PKU3HH 4yeroBeka. KpyroBopoTt BoAbl B MPUPOJE. 3arpsi3HEHUE MPUPOIHBIX BoA. OxpaHa
1 OYMCTKA IPUPOJIHBIX BOJ

2.6

Knaccudukanus Heopranwueckux coequHeHui. Okcuapl. Kiaccudukaius OKCHIOB:
coneoOpa3ywomue (OCHOBHBIE, KHUCIOTHBIE, aM(OTEepHbIE) U HecoleoOpa3yroIue.
Homenknarypa okcumoB. dusnyeckre U XUMHUYSCKHE CBOMCTBAa OKCHAOB. [loiydeHue

OKCHUI0B




2.7

OcHoBanus. Krnaccudukarnuss OCHOBaHMI: IIETOYHM WM HEPACTBOPUMBIC OCHOBaHHUSI.
Homenkmarypa ocHoBaHui. OU3MYECKME U XMMUYECKHME CBOWCTBA OCHOBAHUU.
[TonydyeHne OCHOBaHMI

2.8

Kucnotsl. Knaccugukanus kucinot. Homenknarypa kucnor. @uzndeckne 1 XuMHUUECKUE
cBoyicTBa KMCJIOT. Psin aktuBHocTH MetayuioB H.H. bekerosa. Ilomydenue kuciaor

2.9

Conu. Homenknarypa coseil. @usndeckue U XuMudeckue cBoiicta coiieil. Ilomyuenue
coJIeh

2.10

['eneTHyeckas CBI3b MCXKY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XMMUYECKUI HKCIEPUMEHT: KaueCTBEHHOE OIpENeICHUE COAEpKaHMsS KHUCIOpoJa B
BO3IyXe, IMONy4YeHHe, coOupaHHe, pacllO3HaBaHHE U HM3YyUYEHUE CBOMCTB KHCIOPOJA,
HaOJI0/IeHUEe B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOJAOM M YCJIOBUS BO3HHUKHOBEHUS U
[peKpalleHus: ropeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3llaMu OKCUIOB U OMHCAaHUE HX
CBOMCTB, IOJyueHHUE, cOOWpaHHe, paclO3HaBaHME W HW3YYEHHE CBOWCTB BOAOPOJA
(ropeHue), B3auMoieicTBUE Boopoa ¢ okcuaoM meau (II) (BO3MOXKHO HMCIIOIB30BaHKE
BUICOMAaTEPUANIOB), HAOJIOZEHHE OO0pa3I[0B BEIIECTB KOJWYECTBOM 1  MOIb,
MccieoBaHHEe OCOOCHHOCTEHM pacTBOPEHHUs BEIECTB C PA3IUYHON PacTBOPHUMOCTHIO,
[IPUTOTOBJICHHE PACTBOPOB C OIPEICICHHON MacCOBOM J10JIel paCTBOPEHHOTO BEIIECTBRA,
B3aMMO/ICIICTBIE BOJBI C METa/lIaMu (HATpUEM M KajbI[eM) (BO3MOXHO HCIIOJIb30BaHHE
BHUICOMATEPHAIIOB), OINpEACICHUE pPACTBOPOB KHCIOT U IIEJIOYEH C IOMOIIBIO
MHIUKATOPOB, HCCIEN0BaHUE 00Pa3I[0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KIACCOB,
HaOI0/IeHNE W3MEHEHHMS OKpPacKM HWHAMKATOPOB B pacTBOpax KHUCJIOT U IIEIOYeH,
n3yueHue B3aumojencTBus okcuaa menu (1) ¢ pacTBopoMm cepHOIl KHCIOTHI, KUCIOT €
MeTalylaMHi, peakluil HeWTpanu3aluu, I[OJIydeHHE HEepacTBOPUMBIX OCHOBAHMIA,
BHITECHEHHE OJHOTO METaJlla APYTUM M3 PacTBOpa COJU, PEIICHUE IKCIIEPUMEHTATBHBIX
Bagad no teme "BaxkHeilme Kiacchl HEOPraHWYEeCKUX COSAUHECHM"

Ilepuonuueckuit 3akoH W Ilepumoguueckas cucrema XuMHUecKux diemeHToB J[.H.
MeHneneena. Crpoenue aTOMOB. XuMu4yeckas CBS3b. OKHUCITUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIMH

3.1

[lepBble MOMBITKM KJIacCU(UKAMM XUMHMUYECKHX 3yIeMeHTOB. IlloHsTHEe O rpynmax
CXOJIHBIX 3JIEMEHTOB (ILEJIOYHBIE U IIEJIOYHO3EMEIbHBIE METAUIbI, TaJOreHbl, HHEPTHBIE
rasbl). DJ€MEHThI, KOTOpble 00pa3yIoT aM(OTepHbIE OKCUIBI M THIPOKCHIBI

3.2

[lepuonnueckuin 3akoH. Ilepuommueckas cucrema XuMHYECKHX diemeHToB J[.H.
MenpaeneeBa. Koporkomnepuognas wu mHHomepuonHas ¢opMmbl  [lepuogmaeckoit
cucTteMbl XxuMuueckux aiemeHToB JI.M. Meunneneesa. [leprons! u rpynnsl. Ousznueckui
CMBICJI IOPSIAKOBOTO HOMEPA, HOMEPOB NIEPUOA U TPYIIIBI dJIEMEHTA

3.3

Crtpoenune aromoB. CocraB aToMHbIX saep. M3otombl. Onextponsl. CrtpoeHue
PIEKTPOHHBIX 000JI0UEK aToMOB MepBbIX 20 XMMuUeckux 3jemMeHToB [lepuoguueckoit
cuctembl JI.MI. MeHnneneeBa. XapakTepuCTHKa XWMHYECKOIO DJJIEMEHTa II0 €ro
rnonoxxeHuto B [lepuoamueckoii cucreme /.M. Menneneesa

3.4

3aKOHOMEPHOCTH U3MEHEHHUS pajinyca aTOMOB XUMUYECKUX AJIEMEHTOB, METAITTNYECKUX
1 HEMETAJUIMYECKUX CBOMCTB MO TpynmaM U nepuojam. 3HaueHue Ilepuogumueckoro
3akoHa U [lepmoanyeckoil CHCTEMBl XMMHYECKUX JJEMEHTOB I Pa3BUTHS HAYKH H
npaktuku. J[.M1. MeHnenees - yueHsbli U rpakJJaHUH

3.5

Xumuyeckas CBSI3b. KoBanentHas (monmsipHass W HEMOJSpHAs) CBSI3b.
DJIEKTPOOTPUIIATEIILHOCTh XUMHYECKUX 3JIEMEHTOB. MIOHHAs CBS3b

3.6

Ctenenb  oOkucieHUsA. OKHUCIMTEILHO-BOCCTAHOBUTENbHBIE  peakiuu. [Iporeccsl
OKHCJIEHUSA U BOCCTAaHOBJIEHUA. OKUCIIUTENN U BOCCTAHOBUTEIHN

3.7

X MMUYECKHI OKCIICPUMCHT: H3YUYCHHUC O6p8.3LIOB BCIICCTB MCTAJJIOB M HCMCTAJJIOB,

B3aMOJICHCTBHE THAPOKCHUAA IWHKAa C paCTBOpaMH KHUCJIOT H I_I_ICJ'IOLICI‘/’I, IMPOBCACHUC




OIBITOB, WIJIIOCTPUPYIOIUX IPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PpEaKLUN
(ropeHue, peakliuy pa3iokKeHMsl, COEIMHEHNUS)

Tabnuua 23.2

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

Kon [IpoBepsiembie MpeaMeTHBIE pe3yIbTaThl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa30oBaTeNbHON MPOrpaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHUs
pe3ynbTaTa
1 [To Teme: "BemecTBo u XxumMuyeckas peakius"
1.1 [PACKpbIBaTh ~ CMBICII  OCHOBHBIX XUMHUYECKHUX IIOHATHUM: PacTBoOp,

PIIEKTPOJUTBI,  HEANEKTPOJIUTHI,  DJIEKTPOJMTHYECKAS  JUCCOLUALIUA,
[pEaKIMM HMOHHOrO0 OOMEHa, Karajau3aTtop, XWMHUYECKOE paBHOBECHUE,
oOpaTuMbie U HEOOpaTHMBIE PEAKINH, OKHCIUTEIIBHO-BOCCTAHOBUTEIILHEIC
[p€aKUWH, OKUCIUTENb, BOCCTAHOBHUTENIb, OKHUCICHHE M BOCCTAHOBIICHHE,
QIIIIOTPOIHSI, aM(POTEPHOCTh, XUMHYECKasl CBs3b (KOBAJICHTHAS, HOHHAS,
MeTajUIMuecKasi), KpPUCTA/NIMYecKass  pelieTka, CIUIaBbl, CKOPOCTh
XMMHYECKON peaKiuu

1.2 MJUTFOCTPUPOBATh  B3aMMOCBS3bh OCHOBHBIX ~XUMHUYECKHX IOHSATHH W
[IPUMEHSITh 9T TIOHSATHUS IIPU ONIMCAHNUY BEIICCTB U UX MPEBPAIICHUHN

1.3 COCTaBJISATh ypPaBHEHHUS  JJICKTPOJUTHYCCKOW JHCCOIMAIMH  KHCIIOT,
[EJI0YEN U COJIEH, IIOJIHBIE M COKPAILLCHHBIC YPABHEHUS PEAKLNUNA HOHHOTO
oOMeHa

14 [PaCKphIBaTh  CYIIHOCTh  OKHCIUTEILHO-BOCCTAHOBHUTEIBHBIX  PEAKIUH
[TOCPEICTBOM COCTABJIEHUS JIEKTPOHHOTO OajaHca ITUX PEaKIIHi

15 [TPOBOJNTH PACUEThI [0 YPABHEHHIO XUMUYECKOM peaKkuu

2 1o TemaMm: "HemeTaimisl 1 ux coenuHeHus" 1 "MeTalibl U UX coeJUHEeHUS"

2.1 XapaKTepu30BaTh (OMUCHIBATh) OOMIME U CHEMUPUISCKUE XHUMHUYECKUE

CBOMCTBaA MNPOCTBIX U CJIOXHBIX BCIICCTB, IMOATBCPIKIAAA OIIMCAHUC
[IpUMEpaMU  MOJICKYJISAPHBIX W HOHHBIX ypaBHCHI/Iﬁ COOTBECTCTBYIOIIIHUX
XHUMHUYCCKUX peaKI_II/Iﬁ

2.2 COCTABJISITh YPAaBHEHMsI pEAKIMi, MOATBEPKAAIOIINX CYIIECTBOBAaHUE
FEHETUYECKOM CBSI3U MEXIY BEIIECTBAMU Pa3JIMYHBIX KIIACCOB

2.3 [MPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH TPOTEKAHUS XHUMHUYECKUX TMPEBPAIICHUNA B PA3JTUYHBIX
YCIIOBHSIX

24 CJIeI0BATh MPABHJIaM MOJIB30BAHUS XUMUYECKOM TTOCYI0N U 1ab0paTOpHBIM

00OpynOBaHHEM, a TaKKe IMpaBWwIaM oOOpalleHHs C BEUIeCTBAMU B
COOTBCTCTBUH C HHCTPYKIUSAMUA 110 BBIITOJTHEHUIO na6opaT0pHHx
XUMAYECKHX OIBITOB TI0 MOJYYSHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa M yrJIeKHucsoro ra3a)

2.5 [TPOBOIMTH PEAKITUH, TTOITBEPIKIAIONTNE KAUeCTBEHHBIA COCTAB PA3IMIHBIX
BEIICCTB: PACIO3HABaTh ONBITHBIM ITyTeM XJIOPUI-, OpPOMUI-, HOIHU]I-,
KapOoHaT-, ¢ocdar-, cwIHMKaT-, Cyab}ar-, TUIPOKCHUA-HOHBI, KaTHOHBI
AMMOHHSI, WOHBI HW3YYCHHBIX METAJIOB, TPUCYTCTBYIOIINE B BOIHBIX|
[pacTBOpax HEOPTAaHWYECKHUX BEIICCTB

3 [To Teme: "Xumus u okpyxaromas cpeaa"




3.1 [PACKpbIBaTh CMBICI OCHOBHBIX XxuMuueckux mnoustuid: I[IJIK BemiecTBa;
KOpPPO3Usl METAJNIOB

3.2 [IPUMEHATh OCHOBHBIE OIEpaIlii MBICIUTEIBHON eATebHOCTH - aHAJIU3 U
CUHTE3, CpaBHEHHUE, 0000IIEHNE, CHCTEMATH3AIIUIO, BBISBIICHUE PUIHHHO-
CJICICTBEHHBIX CBSI3€M - JJII U3YYEHHUS CBOWCTB BEUIECTB MU XUMHUYECKHUX
[pEaKuii; EeCTeCTBEHHO-HAYYHBIE METOJAbl TO3HAHHUS - HAOJIOJCHHE,
3MEpeHHe, MOJICITMPOBAHNE, SKCIIEPUMEHT (PEaJIbHBINA U MBICIICHHBIN)

Tabmumna 23.3

[TpoBepsiembie Ay1eMEHTHI cojepkanus (9 kiacc)

Ko IIpoBepsieMbIil JIEMEHT COACPKAHUS

1 [BemectBo u xuMudeckas peakuus. [loBropeHme

1.1|[Tepuonnueckuii 3akoH. Ilepwommyeckas cucTeMa XHMHYeCKHX djaementoB JI.U.
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHMH CBOMCTB XUMHYECKHX
PJIEMEHTOB IMEPBBIX TPEX MEPHUOJIOB, KK, KAJIbIUS U UX COSUHEHUIN B COOTBETCTBUU C
[10J10’KEHUEM AJIeMEeHTOB B [lepronueckoit cucteMe U CTPOCHUEM UX aTOMOB
1.2 (Crpoenue BemiecTBa: BUAbI XMMUYECKOW CBS3M. THIIBI KPHUCTAUIMYECKHX PEILIETOK,
3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIIA KPUCTAIUIMYECKOM pEIIeTKH W BHUJA
XUMHYeckor cBsa3M. Kiaccupukanuss ¥ HOMEHKIATypa HEOPraHWYEeCKUX BEIIECTB
(MeXIayHapoaHas M TpUBUAIbHAs ). XUMUYECKHE CBOWCTBA BEIIECTB, OTHOCAIIMXCA K|
pa3IMYHBIM  KJacCaM  HEOPraHMYeCKUX  COCAMHEHMM,  TIeHeThYeckas  CBS3b
HEOPraHUYECKUX BEIIECTB
1.3 [Knaccudukarys XMMHYECKUX PEAKIM [0 Pa3IMYHbIM ITPpU3HAKaM (110 YUCIY U COCTaBy
YUaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEILIOBOMY 3((eKTy, M0 M3MEHEHUIO CTeleHen
OKHCJICHUS XHUMHUYECKHUX DJIEMEHTOB, MO OOpaTHUMOCTH, MO YYacTHUIO KaTalu3aropa).
OK30- W SHIOTEPMUYECKHE pEeaKIUu, TEepMOXMMUYECKHe YypaBHeHHUs. Ilonsrtue o
CKOPOCTH XMMHUYECKOU peakliuu
1.A[MousstTve 06 00paTUMBIX M HEOOPATHMMBIX XHMHUYECKMX peakuusx. IloHsTHe O
TOMOTEHHBIX W TeTEePOTreHHBIX peakuusx. [loHATHE O XUMHUYECKOM pPaBHOBECHH.
DakTOpHI, BIUSAIONINE Ha CKOPOCTh XUMHYECKOM PEAKIIMH M TOJO0KEHUE XUMHUYECKOTO

[paBHOBECHUS
1.5 |OkucuTenbHO-BOCCTAHOBUTENBHBIC PEAKIMU, DJICKTPOHHBIA OalaHC OKHCIUTEIBHO-
BOCCTAHOBUTEIbHOU peaKuuu. CocraBnenue ypaBHEHUH OKHCJIUTEIIbHO-

BOCCTAHOBUTEJIBHBIX PEAKIIMH C HCIIOJIb30BAHUEM METO/Ia SJIEKTPOHHOT0 OajaHca

1.6 [Teopust 271eKTPOTUTHIECKON TUCCOIMAIIMN. DIEKTPOIUTHI U HEIIEKTPOIUTHI. KaTnoHsl,
AQHUOHBI. MexaHW3M JIMCCOLIMALMU BEIIECTB C Pa3IMYHBIMU BUJIAMU XUMUYECKOU CBS3H.
Crenens nuccormanuu. CuibHbIe U ciaadble 2JIEKTPOJIUTHL. Peakiuum moHHOTO 0OMEHa.
'YcinoBus MpoTeKaHUS peakIUil MOHHOrO OOMEHA, IOJIHBIE M COKpAallleHHblE HOHHBIE
ypaBHeHUs peakiiuii. CBOWCTBa KUCIOT, OCHOBAHHUM U COJIEH B CBETE MPEICTABICHUM 00
bIeKTponuTHyecko aucconmanuu. KauecTBeHHble peakiuu Ha HOHbBL. [loHsTHE O
TUAPOIU3E COJIEH

1.7 [Xumudeckuii SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMH KPHCTAUTHUECKUX PEIIETOK|
HEOPraHMYECKUX BEILIECTB - METAUIOB M HEMETaUIoB (rpauTa M anmasa), CIOMKHBIX
BElIeCTB (XJOpuAa HATpusi); HCCIEIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XHUMHUYECKOH
peaKuu OT BO3JEHCTBUS PazIUYHbIX (DAaKTOPOB; MCCIEIOBAHUE 3JIEKTPOIIPOBOJIHOCTU
[PacTBOPOB BEILECTB, MpOIEcca TUCCOLMALUU KUCIOT, IIeao4yell M coieil (BO3MOXKHO
MICII0JIb30BaHUE BUIEOMATEPUAJIOB); MPOBEJIEHUE OMNBITOB, WILTIOCTPUPYIOMINX TPU3HAKY




MPOTEKaHUs peakluii HOHHOro oOMeHa (oOpa3oBaHME OCaJKa, BBIACICHHE rasa,
00pa3oBaHHE  BOJBI); ONBITOB, WUIIOCTPUPYIOIIUX  IPUMEPBl  OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX ~ pEAaKUMH (FOpEeHHE, peakUMH pas3jIoKEHUs, COEIUHEHUs);
[PaCIIO3HABAHUE HEOPTAHMYECKUX BELIECTB C [IOMOLIBIO KaUECTBEHHBIX PEAKLUN HA HOHBI,
[peLICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4

HemeTamisl U ux COCIUHCHUA

2.1

OOmast XapakTepucTuka rajoreHoB. OCOOCHHOCTH CTPOCHHMS AaTOMOB, XapaKTEPHBIC
cTerieHu okucieHus. CTpoeHne u pu3nuecKue CBOWCTBA MPOCTHIX BEIIECTB - FAJIOTCHOB.
XYMHUYeCKHME CBOMCTBA Ha IpuUMepe xJjopa (B3aUMOJCHCTBHE C METaJUIaMU,
HeMeTa/UlaMM, LiesiodaMu). XisiopoBoaopos. ComsiHas KUCIOTa, XUMUYECKUE CBOWCTBA,
[oJiyueHue, npuMmeHeHue. JleiicTBue xjopa U XJIOPOBOAOPOAA HAa OpraHU3M 4YEJOBEKA.
Baxxnenme XJ0puabsl U UX HAXO0XKIECHUE B IPUPOJIE

2.2

OO0mass xapakTepucTuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHUST aTOMOB,
XapakTepHbIe CTerneHu okuciaeHus. CTpoeHune u GU3NIecKrue CBOWCTBA MPOCTHIX BEIIECTB
- KHCIIOpOJa M cepbl. AJUIOTPONHBIE MOAU(DUKAIUN KUCIOpPOJa M Cepbl. XHUMHUUYECKHE
cBoiicTBa cepbl. CepoBOIOPOI, CTPOCHHE, (DU3MUCCKHE U XUMHUECKHE CBOMCTBA. OKCHIBI
Cepbl KaK TPEACTABUTEIN KHUCIOTHBIX OKcHIoB. CepHas KHCIOTa, (QHU3UYECKHE U
XMMHYECKHE CBOMCTBA (0OIIME KaK MpPEACTAaBUTENs Kilacca KUCIOT M cnenuduyeckue).
XUMUYECKUE pEaKIiH, JIeKAlMe B OCHOBE NPOMBIIIICHHOTO Ccroco0a IOIydeHus:
cepHoil kucinoThl. [Ipumenenune. Cosu cepHOM KHUCIOThHI, KA4ECTBEHHAs pEaKLMs Ha
cynbdar-uoH. HaxoxmeHue cepbl M €€ COCIMHEHMH B TpUpoae. XHUMHUYECKOE
Barps3HEHUE OKpYXKAIOMIeH Cpeapl COCTUHEHHSAMH Cepbl  (KHCIOTHBIE  JOXKIH,
Barps3HEHUE BO3IyXa U BOJIOEMOB), CIIOCOOBI €0 MPEeIOTBPAIICHHUS

2.3

OOmasi xapakTepucThkKa 31eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTEpHbIE CTEICHH OKHMCIACHHS. A30T, PaCIpOCTPaHEHHE B IpUpPOAE, (PH3HUCCKUE U
XMMHYECKHE CBOWCTBAa. KpyroBopor aszora B mpupoje. AMMHUAK, ero (U3UYECKHe U
XMMHYCCKHE CBOWCTBA, MoOJydeHUe u npuMeHeHue. Coiau aMMOHUS, UX (U3NYECKHE U
XHMHYECKHE CBOMCTBa, NpuMcHeHHe. KauecTBEHHas peakiiss Ha HOHBI aMMOHHSL.
A30THasl KUCIIOTa, €€ MOJIydeHHe, (U3MUECKUe U XUMHUYECKHE CBOWCTBa (00IIME Kak
MpEeJCTaBUTENSl KJlacca KHUCIOT U creruduueckue). Vcnoab30BaHHe HUTPATOB U COJICH
AMMOHHUSI B KayeCTBE MHUHEPAIbHBIX ynoOpeHud. XHMHYECKOe 3arpsi3HEHUC
OKpY’Karolied Cpebl COCIMHEHUSIMU a30Ta (KUCIOTHBIE TOXIH, 3arps3HCHHUE BO3JyXa,
MMOYBBI U BOJJOEMOB)

2.4

Docdop, amnorpornHsle Moaudukanuu dochopa, pusnuecKue U XMMUYECKHE CBOMCTBA.
Oxcun ¢docdopa (V) u dochopras kucnora, pusmueckne U XUMHUYECKHE CBOWCTBA,
nonydenue. Mcnonabs3zoBanue ¢pocdhaToB B KadyecTBE MUHEPAJIbHBIX Y100peHUH

2.5

OO0mass xapakTepucTuka s1eMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHble  CTETMEHU  OKHUCIEHUs.  YTJIEepOoJ, auIOTpONHble  MOAU(DUKAILINU,
pacrpocTpaHeHHe B MpUPOJE, (PU3NYECKHE M XUMHUYECKHE CBOWCTBA. AJcopOIus.
KpyroBopot yraepoaa B mpupoje. OKcuabl yriepoaa, ux (uU3NYecKue U XUMUYECKUE
CBOMCTBA, ACHCTBUE HA >KMBbIE OPraHU3MBI, MTOIYYEHUE U MPUMEHEHHE. DKOJIOTHYECKUE
Mpo0OJieMbl, CBs3aHHBIE ¢ OKcuAoM yriepona (IV); rumoresza riiob6ansHOTO MOTETUICHUS
KITUMaTa; MApHUKOBBIM 3¢ dekT. YroiapHas KUCIOTa W €€ CONU, MX (UINYECKUE U
XUMHUYECKHE CBOMCTBA, MOTyYeHHe U mpuMeHeHnne. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcrions3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIINIEHHOCTH U CEIHCKOM
XO3SMCTBE

2.6

HepBOHaanILHBIC MOHATHSA 00 OpPraHMYCCKUX BCHICCTBAX KAK O COCAMHCHUAX YIIICPOOQ
(MCTaH, 9TaH, 3THJICH, allCTUJICH, 3TAHOJI, INIMICPUH, YKCYCHAA KI/ICJ'IOTa). Hx cocrtaB u
XUMHUYCCKOC CTPOCHUC. [ToHsiTHE O OMOJIOTUYECKH Ba)KHBIX BCIICCTBAX: KUPAX, 6em<ax,

YIJICBOJAAX - U UX POJIM B JKM3HU YCIIOBCKA. MaTepI/IaJIBHOC CAUHCTBO OPTraHUYCCKUX U




HEOPraHUYECKUX COCIMHEHUN

2.7

KpemHuii, ero ¢usnueckue M XHMHYECKHE CBOWCTBA, IOJIYYCHHE M MPUMEHEHHE.
Coenunenus kpeMmHusi B npupojae. OOume npenacrasieHus o0 okcuae kpemuus (IV) u
KpeMHHEBOW  kuciore. CHIHMKATBl, WX HCHOJb30BaHHME B  OBITY, MEAMIUHE,
[IPOMBIIIIEHHOCTH. BaxkHeilne crpouTenbHble MaTepUalIbl: KEPAMHUKA, CTEKIIO, LIEMEHT,
OeroH, kene300eroH. [IpoOmeMbl 0€30MacCHOTO  HCHOJB30BAHUS  CTPOUTEIBHBIX
MaTepHAJIOB B TOBCEITHEBHOW KHU3HU

2.8

XUMHYECKUH AKCIIEPUMEHT: H3ydeHHe OO0pa3l0B HEOPraHWYECKHX BEIIECTB, CBOMCTB
COJISTHOM KHCIIOTBI; IPOBEJCHNE KAaUeCTBEHHBIX PEAKIIUN Ha XJIOPUA-UOHBI U HAOII0ACHNE
[IPU3HAKOB UX MPOTEKAHUS; OIBITHI, OTPAXKArOIUe (HU3NYECKHEe U XMMUYECKHE CBONCTBA
TaJIOTEHOB M MX COEOUHEHUH (BO3MOXXHO MCIOJIb30BAaHUE BHUJIEOMATEPUAIIOB);
O3HAKOMJICHHE C 00paslaMu XJIOPUIOB (TJIOT€HHIOB); O3HAKOMJIEHHE C OOpa3uamu
Cephl U €€ COCAMHEHUSMH (BO3MOXKHO HCIIOJIb30BaHUE BHCOMATEPHAIIOB); HAOIIOAeHUE
nporecca oOyrJIMBaHUS caxapa IOJ JCHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI,
M3ydeHHE XWMHUYECKHX CBOMCTB pa30aBIEHHOW CEPHOH KHUCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakIuu Ha CyabpaT-HOH W HAONIOJCHHE TNpU3HAKA €€ TMPOTEKaHUS;
O03HAKOMJICHHE C (U3MYECKUMHU CBOMCTBaMHU a3oTa, ¢ocdhopa W UX COEAUHEHHI
(BO3MOKHO HCIOJB30BAHME BHIEOMATEpUANOB), OoOpa3mamMu a30THBIX M (POCHOPHBIX
y10OpeHull; IojlyueHue, coOMpaHHue, pacllo3HABaHME U HM3YyYEHUE CBOMCTB aMMMAKa;
[POBE/ICHUE KAYECTBEHHBIX pEaKIMid Ha WMOH aMMOHHS W (ochaT-HOH U H3Yy4YEHHUE
[IPU3HAKOB HUX MPOTEKAHUSI, B3aUMOJECUCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI C
Menbl0  (BO3MOXKHO — HCIIOJIb30BAHME  BUAECOMATEpUANIOB);  M3ydeHUE  Mojeneil
KPUCTAUTMYECKUX PEIIeTOK anMasa, rpadura, QyiepeHa; 03HaKOMIICHHE C MPOIECCOM
QJICOpPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U  YCTPOWCTBOM
[IPOTUBOTra3a; MOJIy4eHue, CoOOupaHue, paclio3HaBaHUE U U3yYEHUE CBOMCTB YIJIEKUCIIOTO
ra3a; MPOBEJACHUE KAUECTBEHHBIX PEAKIMI Ha KapOOHAT- M CUJIMKAT-UOHBl U HU3y4YEHHE
[PU3HAKOB WX  NPOTEKaHWsS;  O3HAKOMJIEHME €  NPOAYKIHMEH  CHUIMKAaTHOW
[IPOMBIIIJIEHHOCTH; PpELIEHUE OHKCIEPUMEHTaJIbHBIX 3a7auy 1o Teme "Baxkueimue
HEeMETaJUIbl M X COETUHEHMS"

MeTamisl 1 uX COCINMHCHUA

3.1

OOmass XapakTepUCTUKa XHUMHUYECKHX DJJEMEHTOB - METallIOB HAa OCHOBAaHUU WX
rnonoxkeHuss B llepuonnueckoi cucreMe xumuueckux dineMeHToB .M. Menneneesa u
ctpoeHust aTtomoB. CTpoeHHe MeTaioB. Mertaluyeckas CBSI3b M METaJUIMYecKas
KpUCTAJUIMYECKasl pelieTka. DIEKTPOXUMUYECKHUM psJl HAIPSKEHUH METaJlIOB

3.2

dusnueckue U XMMHYECKHe CBOMcTBa MeTaioB. O0Iue crnocoObl MOTy4YeHUsT METAJJIOB.
[ToHsATHE O KOPPO3UM METAJUIOB, OCHOBHBIE CITOCOOBI 3alIUTHI UX OT KOppo3uu. CriaBbl
(cTasib, UyTyH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY ¥ IPOMBIIIEHHOCTH

3.3

]_[IGJ'IO‘{HLIe MCTAJIJIbL. IIOJIOKCHHUC B Hepﬂozmqecxoﬁ CHUCTEMEC XMMHUYCCKUX OJICMCHTOB
I[I/I MeHﬂeneeBa; CTPOCHUC HX AaATOMOB;, HAXOXICHHUC B IPHUPOIAC. dusznueckue u
XMMHYECKHE CBOMCTBA (Ha MMpUMEpPE HATPHUA U KaJ'II/ISI). OKCI/I)IBI U TUAPOKCUABI HATPUSA U
KaJIUs. HpI/IMeHeHI/IC IIEJIOYHBIX METAIVIOB M UX COeAUHEHMI

3.4

[[lenoyHO3EMENBHBIE METAJUIBI MAarHud W KajlblLMi: nosokeHue B llepmoamueckon
cucremMe XxumMuuyeckux aieMeHToB .M. Menzaeneesa; cTpoeHHe UX aTOMOB; HAXOXKIEHUE
B npupoac. PuU3MYECKME U XUMHUUYECKME CBOMCTBA MarHus M Kaibuus. Baxnenmmue
COCTMHEHUST KanubIUs (OKCHUI, TUIPOKCUM, coiH). JKECTKOCTh BOJBI U CHOCOOBI €€
yCTpaHEHHUS

3.5

AmoMuHui: nonoxkeHue B Ilepuogmueckoit cucteme xumudeckux siemeHtoB JI.U.
MeHnneneeBa; CTpOEHUE aTOMa; HaXOXJeHHWe B npupoae. dusznueckne M XUMHUYECKHUE
CcBOMCTBA amtoMUHNS. AMGDOTEpPHBIC CBOWCTBA OKCHIA U THAPOKCHIA ATFOMHHUS

3.6

PKene3o: monoxkenue B Ilepuogmueckoil cucteMe XuUMHYeCKHX diemeHtoB J[.U.




MenzeneeBa; CTPOGHHE aTOMA; HAXOXKJAEHUE B mpupoje. Puznyeckue U XUMHUUYECKUE
cBoMcTBa kene3a. Okcuasl, ruapokcuabl u conu xkene3a (II) u xenesa (II1), ux cocras,
CBOMCTBA U NOJIyYEHUE

3.7

XMMHUYECKUN 3KCHEPUMEHT: O3HAaKOMJIEHHE C 00pa3liaMM METalIoB U CIUIaBOB, MX
(pU3MUEeCKUMHU CBOMCTBAMHU; H3YyYCHHE pPE3YJIbTaTOB KOPPO3HHM METAUIOB (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIHS H
HATpUs C BOAOW (BO3MOXHO MCIOJIb30BaHUE BHIEOMATEPUAIIOB); UCCIIEI0BAHUE CBOMCTB
PKECTKOM BOJIbI; IIpoLleccCa TOPEHUs jKejle3a B KUCIOpoJe (BO3MOXHO HCIOJb30BAHUE
BH/ICOMAaTEPUAIIOB); MPU3HAKOB MPOTEKaHUsI KAYECTBEHHBIX peakLUil HAa MOHBI (MarHus,
KaJblMs, aloMuHMS, 1uHKa, xkeneza (II) m sxemesa (III), menu (II); nabmionenue u
ONMCAHHWE IPOLECCOB OKpAIIMBAHMUS IIJJAMEHM HOHAMM HATpHsl, Kajlusig W KajbLus
(BO3MOKHO HCIIOJIb30BaHME BHJICOMATEPHAJIOB); HCCIEI0BaHHE aM(pOTEPHBIX CBOICTB
CUAPOKCUAA AIOMUHHUS U THAPOKCUIA IIMHKA; PELLIEHUE HKCIEPUMEHTANIbHBIX 3aad I10
reme "BakHele MeTauibl U UX COeAMHEHNS"

XHMMMS ¥ OKpYXKarolas cpeia

4.1

HoBbie maTepuanbsl U TEXHOJOrMU. BeliecTtBa M Marepualibl B MOBCEAHEBHOW KU3HU
uenoBeKa. XHUMHUS M 30poBbe. be3omacHoe WCMOb30BaHHE BELIECTB M XUMHYECKHX
peakuuii B ObITy. [lepBas moMoOIIs IpU XUMHUYECKUX 05KOTaX M OTPABJICHUSIX

4.2

(OCHOBBI SKOJIOTHYECKON IPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH Cpeibl
[1JIK. Ponb XuMuUM B pEIIEHUU HKOJOTMYECKUX mpodiieM. [IpuponHble HCTOYHHMKY
YTJIEBOIOPOAOB (Yrojb, IPUPOHBINA a3, HeTh), IPOAYKTHI UX MEpPepabOTKU, UX POIb B
OBITY U TPOMBIIIJICHHOCTH

4.3

X UMUYEeCKUN 9KCIICPUMCHT: H3YYCHHUC 06p8.3]_[OB MaTcprajioB (CTGKJIO, CIIJIaBBbI

MCTAJIJIOB, ITOJIMMCPHBIC MaTepI/IaJ'IBI)

155.7. lna npoBeAeHUsT OCHOBHOTO OCY/IapCTBEHHOTO dK3aMeHa 1Mo XxuMuu (nainee - OI'D
M0 XMMHUU) HCIONB3yeTCs MepeueHb (KoaudukaTop) mpoBepseMbIXx TpeOOBaHUI K pe3yabTaTam
OCBOEHHUSI OCHOBHOW 00pa3oBaTeNbHON MpOorpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs U

9JICMCHTOB COJACP7KaHU.

Tabmuua 23.4

[Tposepsiembie Ha OI'D mo xumMuu TpeOOBaHUS
K pe3ylbTaTaM OCBOSHHS OCHOBHOM 00pa30BaTEIbHOM MpOTrpaMMbl
OCHOBHOTO 00111eT0 00pa30BaHMs

Kon [TpoBepsiemble TpeOOBaHU K IPEIMETHBIM pe3yibTaTaM 0a30BOr0 YPOBHS
IIPOBEPAEMOr0 | OCBOEHMsI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O OOILEro
TpeOOBaHUS oOpa3zoBanus Ha ocHoBe PI'OC
1 IIpencrasienue:
11 O TI03HABa€MOCTH  SBJICHMHA TPUPOJAbI, TOHUMAaHHE OOBEKTUBHOU

BHAYMMOCTH OCHOB XHMHYECKOH HAayKH Kak obnactu COBPCMCHHOTO|
CCTCCTBO3HAHHA, KOMIIOHCHTA O6IJ.ICI>1 KYJIbTYpPBl U HpaKTquCKOﬁ
JICATCIIbHOCTH YCJIOBCKA B YCJIOBUAX COBPECMCHHOT'O 06H_[CCTBa; IIOHHUMAaHHC
MCCTa XUMUU CPCAU NPYIUX CCTCCTBCHHBIX HAYK

1.2 O HAY4YHbIX MCETOJAaX IIO3HAHWA, B TOM YHCJIC OKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX METOJAaX HUCCICAOBAHUA BCUICCTB U U3YUCHUA XUMUUCCKHUX
peaKum‘/'I; YMCHHEC UCIOJIB30BATH MOJACIIN JJIs1 00BACHEHHUS CTPOCHHA aTOMOB




1 MOJIEKYJI

1.3

0 cdepax mnpodeccHoHATBEHON AESITENTbHOCTH, CBS3aHHBIX C XUMHEH H
COBPCMCHHBIMHA TCXHOJIOTUAMU, OCHOBAaHHBIMHU Ha JOCTUXKCHUAX
XMMHYECKON HayKH, 4TO MO3BOJIMT OOy4aroIMMCsl paccMaTpUBaTh XUMHIO
Kak cepy cBoel Oymymiell mpoecCHOHANTBHON NEATeIbHOCTH U CIIENaTh
OCO3HAHHBII BHIOOP XMMHUU KaK MPOQHUILHOTO IpeaMeTa MpHU Iepexoie Ha
YPOBEHB CpEHEro 00I1Iero 0opasoBaHus

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

2.1

BOKHENIINE XUMUYECKUE TOHATHS: XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa,
BEILECTBO, IIPOCTOE U CIIOKHOE BEILECTBO, OAHOPOAHAS U HEOAHOPOIHAS
CMECh, OTHOCUTEJIbHBIE aTOMHAsl U MOJEKYJISpHAas MAacChl, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MOJISIPHBIA O0bEM, OKCHJ, KHUCIIOTa,
OCHOBaHHUE, COJb (CpeHsisA), XMMUYECKasi PeaKklus, PeaKklud COCAUHEHUS,
PEAKIIUU Pa3JIOKEHUS, PEAKIIMHA 3aMEICHUs, PEaKIMu OOMEHa, TEIUIOBOM
PPPEKT peakuuu, K30- U FHAOTCPMHUECKUE PEAKLUH, PACTBOP, MAacCOBas
ITOJIS1 XUMUYECKOTO AJIEMEHTA B COCIMHEHUH, MAacCOBAsl IOJISl U IIPOLICHTHASL
KOHIIEHTpalKsl BEUIECTBA B PacTBOpPE, AP0 aToma, SJIECKTPOHHBIN CIIOU
aATOMa, aTOMHAas OpOWTa b, paguyC aToMa, BAJICHTHOCTh, CTCIICHb
OKHMCJICHUSI, XUMHUYECKasi CBSI3b, DAJEKTPOOTPUUATEIBbHOCTh, IMOJSpPHAS U
HETIOJSIPHAST KOBAJIEHTHAsA CBA3b, MOHHAsl CBSA3b, METAJUINYECKAs CBA3b,
KpUCTaJUIMUecKasi  pelieTka  (aroMHas, HOHHAas,  MeTajuIMyecKas,
MOJICKYJIIpHAsi), WMOH, KaTHOH, AHWOH, OJJICKTPOJIUT M HEIJICKTPOIUT,
DICKTPOJIUTUYECKAsE  JAUCCOLMAIIMS,  pEeakuuu  HOHHOro  OOMeHa,
OKHCJIMTEITBHO-BOCCTAHOBUTEIbHbBIE peakuuu, OKHCJIMTENb u
BOCCTAHOBUTEJb, OKUCIEHUE U BOCCTAHOBIICHUE, DJIEKTPOJIM3, XUMUYECKOE
paBHOBecHEe, 0OpaTHMbIE U HEOOPATHMBIE PEaKIMH, CKOPOCTh XHMHUYECKOMH|
peakuuu, katanusarop, [1/IK, koppo3us MmeTaiuios, CriiaBbl

2.2

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

2.3

Teoprun XHUMUU: ATOMHO-MOJICKYJIApHAA TCOpHs, TCOpH
BHCKTpOHI/ITI/I‘ICCKOﬁ JAucConranmn

BianeHne ocCHOBaMH XUMHYECKOM I'PaMOTHOCTH, BKJIFOYAIOIICH:

3.1

YMEHHE MPaBWJIBHO HCIONb30BaTh M3YUYCHHBIE BEIIECTBA U MaTepHalibl (B
TOM YHCIIE MUHEpalbHBIE YIOOPEHMsS, METaUlbl U CIUIABbl, MPOAYKTHI
nepepaboTKU MPUPOAHBIX UCTOUYHUKOB YIIEBOJIOPOAOB (YIJIsl, MPUPOIHOTO
ra3a, He()TH) B OBITY, CEIbCKOM XO3HCTBE, HA TPOU3BOJICTBE U MOHUMAHHE
BHAUEHUS KUPOB, OEIKOB, YIJIEBOJOB JJIsi OpraHHW3Ma 4YeJOBEKa; YMEHHE
[IPOTHO3UPOBATH BIUSIHUE BELIECTB U XMMUYECKUX MPOIIECCOB HA OPTaHMU3M
YEJIOBEKA M OKPYKAIOLIYIO IPUPOJIHYIO CPENY

3.2

YMEHHE HHTErpUPOBATh XUMHUECKHE 3HAHUS CO 3HAHUSIMU JPYTUX y4EOHBIX
[TPEIMETOB

3.3

HaJIM4Yue OMbITa padOThl C Pa3IUYHBIMU HCTOYHMKAMU HH(GOpMalUU IO
XUMUM  (HayyHas M HAy4YHO-TIOMYJsSIpHAsh  JIMTepaTypa, CJOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHUBHO OLICHUBATh I/IH(I)OpMaIII/IIO O BCHICCTBAX, HX
[MPEBPAIICHUAX W MMPAKTUYCCKOM IMPUMCEHCHUN U YMCHHEC HCIIOJB30BATH €€

J1J1 PCTICHU A y‘—Ie6HO-H03HaBaTeJ'II)HI)IX 3aga4




Biianenve OoCHOBaMM TOHSTHUHHOTO ammapaTta U CHUMBOJIMYECKOTO S3BIKA
XUMHUH I COCTaBJICHHUST (OPMYNI HEOPTaHUYECKUX BEIISCTB, YPABHEHHIA
XUMHUYECKUX peakuuii; ocHoBamMu xumudeckoil HomeHknatypsl (IUPAC u
TPUBUAIBHON)

5 YMeHne OOBACHATH CBSI3b IOJIOKEHHUS JiieMeHTa B llepromgmueckoid
CHUCTEME C YHCIIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XHMHUYECKUX
HIEMEHTOB (COocTaB W 3apsig  sapa, oOIIee 4YUCIO DJIEKTPOHOB),
pacripesielieHueM 3JIEKTPOHOB TI0 JHEPreTHYECKUM YPOBHSM aTOMOB
MEPBBIX TPEX MEPHOJIOB, KAJUS Y KAJIBIIHS

6 [IpencraBieHue 0 NEPUOAUYECKON 3aBUCHMOCTH CBOMCTB XUMHYECKHX|
DIIEMEHTOB  (paAMyC aroma, 3JEKTPOOTPUIATEIBHOCTH), NPOCTHIX U
CJIOKHBIX BELIECTB OT MOJOXEHUS 3JeMeHTOB B Ilepuonndeckoit cucreme
(B MaJbIX MEpPHOJaX U TJIABHBIX MOATPYIIAX) U AIEKTPOHHOTO CTPOCHUS
aToma

7 Ymenue kinaccuumpoBarh:

7.1 XMUMUYECKHUE JIEMEHTBI

7.2 HEOpraHMYECKre BEllecTBa
7.3 XUMHYECKHE PeaKIuu

8 'YMeHue onpenensiTh:

8.1 BaJICHTHOCTH M CTEIICHb OKHMCIICHUSI XUMUYCCKUX JICMEHTOB, 3apsiJi MOHA

8.2 BUJ| XMMHYCCKOW CBS3U W TUI KPUCTAIUIMUECKOH CTPYKTYpHl B
COCTUHEHUSIX

8.3 XapaKTep Cpeibl B BOJHBIX PaCTBOpPaxX BeNIeCTB (KUCIOT, OCHOBAHUH )

8.4 OKHCITUTENh U BOCCTAHOBUTEIIb

9 'YMeHue xapaktepu3oBarh (pu3nuecKre U XMMUYECKHUEe CBOMCTBRA:

9.1 [POCTBIX BELIECTB (KUCIOPOJ, O30H, BOJOPOJ, rpaduT, anmas, KpeMHHIA,
a30T, docdop, cepa, XJIOp, HATPUIA, KaIWH, MATHUNA, KaJbLUN, aTFOMUHUM,
PKEJIe30)

9.2 CIIOKHBIX BEIIECTB, B TOM YHWCJIE MX BOJHBIX PAacTBOPOB (BOJa, aMMHaK,
XJIOPOBOAOPOJ, CEPOBOAOPOJ, OKCHUABI M THUAPOKCUABI MeTauioB I - [IA
rpynmn, amtomunus, meau (1), nunka, xenesa (11 u III), okcuasr yraepoaa (11
u 1V), kpemuus (IV), azora u docdopa (Il u V), ceper (IV u VI),
CepHHCTasi, CepHas, a3oTHCTas, a3oTHasi, ¢ocdopHas, yrombHas,
KpEMHUEBAs! KUCIIOTa U MX COJIH)

9.3 MPOTHO3UPOBATh U XapaKTePU30BaTh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT
MX COCTaBa U CTPOCHHUSA, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HX
CBOICTB, BO3MOXHOCTh MPOTEKAaHWS XHUMHUYECKUX TIpEeBpalleHUil B

A3TTUYHBIX YCIOBUSIX

10 'YMeHUe COCTaBJISTh MOJICKYJISIPHBIC U MOHHBIC YPAaBHEHHSI PEAKIUi, B TOM

qrcIe:

10.1 [peaKifii FOHHOTO OOMEHa

10.2 OKHCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKIUui

10.3 VJUTIOCTPUPYIOIIMX XUMHUYECKHUE CBOMCTBA HM3YYEHHBIX KJIACCOB (TPYIIM)
HEOPTaHMYECKUX BEIICCTB

104 MOITBEPKIAIOINX TeHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMH

11 'YMeHue BeIYUCIITh (IPOBOAUTH PACUEThI):

111 OTHOCUTEIIHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
TOJTI0 XMMHYECKOTO 2JIEMEHTA B COSIMHEHUN
11.2

MaCCOBYIO NOJIFO BEIICCTBA B paCTBOPC,




11.3

KOJIMYCCTBO BCUICCTBA U €TI0 MACCY, 00BEM Ta30B

114

[0 YPAaBHEHMSIM XMMUYECKUX pEaKLUUi U HAXOAUTH KOJMYECTBO BEIECTBA,
00BEM M MACCy PEAreHTOB WIH IPOJYKTOB PEAKIIUU

12

Biianenue (3HaHne OCHOB):

12.1

OCHOBHBIMH METOJIaMH HAy4YHOTO MO3HaHWsA (HaOIIOAeHue, H3MEepeHHe,
PKCIIEPUMEHT, MOJEIMPOBAHUE) IPU H3YUYEHUU BELIECTB U XUMUYECKUX
SIBIICHUI; yYMEHHE c(hopMynupoBaTh HpoOJIeMy U TMPENIOKHUTh MYTH €€
peneHus

12.2

0e301acHON PabOThl ¢ XUMHUYECKUMH BEIIECTBAMHU, XMMUYECKOH TIOCYI0U 1
lTabopaTOpHBIM 000PYTI0BAaHUEM

12.3

MpaBuiiaMyd 0€30MacHOTO OOpalleHHs] ¢ BEUIECTBAMM, HCIOJIb3YEMbIMU B
MOBCEIHEBHON JKM3HHM, TMpaBWIaMH TIOBEJCHHUS B IENAX COepeKeHUs
BIOPOBbS M OKpYXKalIled MPUPOJHONW cpeabl; IOHUMaHUE Bpena
(omacHOCTH) BO3ACMCTBUS HA KUBbIE OPraHU3MBbI ONPEAETICHHBIX BEIIECTB,
CrI0co0O0B YMEHbIIICHUS U MPEJOTBPAIICHUS UX BPETHOTO BO3/ICHCTBUS

13

Hanuune MMPAKTUYCCKUX HABBIKOB IUIAHUPOBAHUA W OCYIICCTBJICHUSA
CJICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

131

M3YUCHUC W OIIMCAHUC (1)I/ISI/IIIGCKI/IX CBOMCTB BCIICCTB, O3HAKOMIJICHHC C
q)HSquCKI/IMI/I U XUMHWYCCKUMU SABJICHUAMH, OIIBITHI, HWIUIIOCTPUPYIOLIUC
MIPHU3HAKHW ITPOTCKAHUSA XUMHYCCKUX peaKum?I

13.2

M3y4eHHe CIOCOO0B pa3JieIeHust CMecel

13.3

[I0JIy4€HUE KUCIOPOJAa U HM3YYCHHE €ro CBOMCTB; IIOJYy4EHHE BOAOPOJA H
M3Y4CHHE €r0 CBOMCTB; IIOJIyYCHHE YIJIEKHCIOIO Ia3a M HM3y4EHHE €ro
CBOMCTB; ITIOJTy4EHUE aMMHAKa U U3Y4YECHHE €r0 CBOMCTB

13.4

[IPUTOTOBJICHUE  PACTBOPOB  C  ONPEACIICHHOW  MacCOBOM  JI0JeH
[PACTBOPEHHOI'O BEILECTBA

135

NpUMEHEHHE WHIMKATOpOB (JlakMyca, METHIopaHka U (eHondranenHa)
IS OTIpEIeIICHHS XapaKTepa Cpebl B paCTBOPAX KUCIOT U IIEeJ0Yei

13.6

HCCIIeIOBAaHHE 1 OIMCAaHHE CBOMICTB HCOPTaHNYCCKUX BCUICCTB PA3JINYHBIX
KJIaCCOB;, U3YUYCHHC B3aHMOJCHCTBUSA KHUCIOT C METalliaMHu, OKCHIAaMH
MCTAJIJIOB, PACTBOPUMBIMH U HCPACTBOPUMBIMU OCHOBAHUSAMU, COJIAMU,
[MOJIYYCHHUEC HCEPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHUC OJHOI'0O MCTaJlJIa]
JIPYruM U3 pacTBOpa COJIM; HCCIICAOBAHUC an)OTepHLIX CBOICTB
TMAPOKCU 0B aJIIOMUHUSA 1 TUHKA

13.7

PEIIEHNE SKCHEPUMEHTAIBbHBIX 3afad Mo TeMam: "OCHOBHBIE KIIacChl
HEOpPraHWYeCKUX COequHEHuU"; "DnekTponutuueckas auccoruanus';
"BaxHelMe HEMETAJUIBI U UX coenuHeHus"; "Baxnelnne MeTalulbl U KX
coeTUHEHU A"

13.8

XUMUYECKHE OSKCIIEPUMEHTHI, WJUTIOCTPUPYIOIIME TPU3HAKU MPOTEKaHUs
peakuMii HOHHOrO 0OMEHa; KaueCTBEHHBIE peaKkIMi Ha MPHUCYTCTBYIOLIUE B
BOJIHBIX PacTBOPAaxX MOHBI: XJIOPHUJI-, OpOMHI-, HOIUA-, cyabdaT-, dpochar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THUAPOKCUJI-UOHBI, KaTHOHBI aMMOHMS,
MarHusi, Kalbllds, aTOMHUHHS, kene3a (2+) u xemeza (3+), memu (2+),
[ITHKA

14

'YMeHue:

141

MpE/ICTaBIsATh  pe3yibTaTbl  dKCIEpUMEHTa B (opMe  BBIBOJOB,
TOKa3aTeNnbCcTB, TIpauKoB M TaONUIl U BBIBIATH SMIHUPHYECKHE
3aKOHOMEPHOCTH

14.2

YCTAaHABJIMBATHL CBA3KM MCXKJY pPCaJIbHO Ha6J'IIO)IaeMBIMI/I XUMHNYECKUMHU




SIBIICHUSIMA W TIPOIECCAMH, TMPOUCXOIANIMMH B MaKpo- U MHUKPOMHPE,
0O0BSACHSATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB

Tabmuna 23.5

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

Kon [IpoBepsieMbIil AJIEMEHT COJIEPKAHUS

1 [[TepBoHavanbHbIC XUMHUYECCKUE TIOHITHUS
1.1 Yucteie BemectBa u cmecu. CriocoObl pa3ieiicHus CMeCei
1.2 |AtomMbl U MoOseKynbl. XuMHYECKHE 31eMeHThI. CHMBOJBI XHMHYECKHX 3JEMEHTOB.
[IpocThie U C0KHBIE BELIECTBA.
1.3 Xumuueckass ¢opmyna. BaleHTHOCTh AaTOMOB XHMHYECKHX JJieMEHTOB. CTeneHb
OKHCIICHUS
1.4 Bakon mocrosiHcTBa cocraBa BernecTB. OTHOCHTENbHAs aToMHast Macca. OTHOCHTEIbHAS
MOJIEKYJIsIpHast Mmacca. MaccoBas 10151 XMMHYECKOTO 3JIEMEHTA B COCAMHEHU U
1.5 [KomuuecTBo BerectBa. Moub. MossipHas Mmacca. MosspHbIii 00beM ra30B. B3auMocBs3b
KOJIMYECTBA, MACChl M YUCJIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
1.6 (®dusnueckre ¥ XUMHUYECKHE SBJICHHUS. XHMHYECKass PEaKIHs M €€ NPU3HAKH. 3aKOH
COXpaHEHHUs MACChl BENIECTB. XMMUYECKHE YPaBHEHUS
2 [[lepuomuueckuii 3akoH W Ilepuoguueckas cHCTEMa XUMMYECKHX dieMeHToB J[.M.
MeneneeBa. CTpoeHHE aTOMOB
2.1 |[Tepuomuueckuii 3akoH. Ilepuoguueckas cucTEMa XUMHYECKuX siaeMentos JI.U.
MenaeneeBa. [lepuoasl u rpynmnbl. @U3HUECKUI CMBICH MOPSAIKOBOIO HOMEPA, HOMEPOB
[1epuo/1a U rPyNIibl 3JIEMEHTA

2.2 Ctpoenne aromoB. CocTaB aroMmHbIX sijep. HM3orombl. Onekrponsl. CrpoeHne
PIIEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XuMuueckux 3iaeMeHToB llepmonnueckoit
cuctemsl /.. MenneneeBa

2.3 [3aKOHOMEPHOCTH B HW3MEHCHHH CBOWCTB XHMHUYCCKHX JJIEMEHTOB TIEPBBIX TPEX
[epuojoB,  Kaius,  Kaiupuus  (pagmyca  aTOMOB,  3JEKTPOOTPULATEIBHOCTH,
METAIIMYECKMX W HEMETAIJIMYECKMX CBOICTB) MU HUX COEJUHEHHH B COOTBETCTBUM C
[TOJIOKEHUEM 2JIEMEHTOB B llepronyeckoi cucteMe U CTpPOEHUEM UX aTOMOB

3 |Ctpoenue BemecTBa

3.1 Xumuueckass  cBsi3b.  KoBaneHTHast — (moysipHas W HEMOJISIPHAS)  CBSI3b.
DJIEKTPOOTPHUIIATEIFHOCTh XMUMUYECKUX JJIEMEHTOB. MoHHAs CBsA3b. MeTamuinyeckast
CBSI3b

3.2 [Tunsl KPpUCTAJINIMYCCKUX PCUICTOK (aTOMHaH, HOHHas, MeTaJ'IJ'II/ILIeCKaSI), 3aBUCUMOCTD,
CBOMCTB BEIIIECTBA OT TUIIA KpHCTaHHquCKOﬁ PCUICTKU U BUA XUMHYECKOM CBSI3HU

4 Baxueime MNpEACTAaBUTCIIN HCOPIraHUYCCKUX BCHICCTB. Hemerannsl © UX COeIMHEHUS.
MeTanisl 1 UX COSINHEHUS

4.1 Knaccudukanuss ¥  HOMEHKIATypa  HEOPraHHYECKUX  COCAMHCHUI:  OKCHIOB
(cosleo0Opasyromiye: OCHOBHBIE, KHUCIOTHbIE, aM(oTepHbIe) U HecoJeoOpa3yrollue;
OCHOBAaHUH (I1€J0YM U HEPACTBOPUMBIE OCHOBAHHMS); KHCIOT (KUCIOPOJACOEpKAIIUE U
0ECKHCIOPOAHbIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIeH (CpeTHUX M KHCIIBIX)

4.2 |Ousnueckie U XMMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAILIOB: BOIOPO/IA, XJI0pa,
K1CI0poaa, cephl, a30Ta, pocdopa, yriepoaa, KpeMHUs

4.3 |Odusnyeckne W XUMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB-METAUIOB: JIUTHS, HATPHS,
KaJiusl, MarHus U KaJIbLUs, QTIOMUHMS, jKene3a. DIeKTPOXUMUYECKUHN PsiJi HalpsDKeHUN




MCTAJ1JIOB

4.4

Du3nyeckue M XHUMHUYECKHE CBOMCTBA BOJOPOJHBIX COEAMHEHHM HEMETaJUIOB:
XJIOpOBOJIOPO/IAa, CEPOBOAOPOJIA, AaMMHAKA

4.5

dusznueckue U XUMMUYECKHE CBOMCTBA okcuaoB HemerawioB: cepol (IV, VI), azora (II,
[V, V), dochopa (III, V), yrnepoma (II, IV), xpemuus (IV). [lomyduenune OKCHIOB
HEMETaJIIOB

4.6

Xumuueckue cBoiictBa okcu0oB: MetaioB IA - IITA rpynn, nuunka, meau (II) u xenesal
(1L, 111). [Tony4yeHne OKCHUIOB METAJLIOB

4.7

XUMUYecKkue CBOWCTBA OCHOBaHUNW W aM(OTEpHBIX THJPOKCHIOB (Ha MpHUMepe
CUIPOKCUIOB AaIOMUHUS, Kele3a, LHuHKa). [lomydeHue ocHoOBaHMI U aM(pOTEpHBIX
CHIPOKCHJIOB

4.8|06mue XUMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJOPOIHOM, CEPOBOJOPOIHOIM,
CEPHHCTOM, CEpHOW, a30THOHW, ¢GochOpHOH, KpeMHUEBOH, yrojapHOH. OcoObie
XMMHYECKHE CBOWCTBA KOHIICHTPUPOBAHHON CEpHOM M a30THOWM KuCIOT. [lonmydyeHue
KHCIIOT

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

4.10[[Tosryyenue, cobupanue, paclio3HaBaHUe BOJOPO/a, KHCIOPOAa, aMMHAKa, YIIEKHUCIIOrO
rasa B JJabopaTOpuu

4.11[Moyyenne ammuaka, CEpHON M a30THON KUCIOT B MPOMBIIIIEHHOCTH. O0mme croco0st
[OJTYYCHUS] METAJJIOB

4.12 enetryeckast CBSI3b MEIKTY KIIACCAMH HEOPTAHWIECKHX COCIMHCHUI

5 [XuMuUeCKHe peaKIiu

5.1

Knaccuukanus XAMHYECKUX PEaKIMi 10 pa3IMyHBIM MPU3HAKAM: TI0 YUCIIYy U COCTaBY)|
[YIACTBYIOLIMX B PEAKIMH BEUIECTB, MO TEINIOBOMY 3((eKTy, Mo M3MEHEHUIO CTETeHEH
OKHCIICHUSI XMMUYECKUX 3JIEMEHTOB

5.2

TermnoBoit 3¢ ¢deKkT XUMUYECKOH peakiuu, TEPMOXMMHUYECKHE YpaBHEHHS. DK30- HU
PHIOTEPMHUUYECKUE peaKIiK. TepMOXUMHUECKHUE YpaBHEHUS

5.3

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pCaKIuu. Oxuciureln n BOCCTaHOBHUTCIIN.
Hpoueccm OKHCJICHHMA MW BOCCTAHOBJICHHA. 9HeKTp0HHHfI 0ajaHC OKHCIUTEIbLHO-
BOCCTAHOBUTEIbHOM pCaKknuu

5.4

TeOpI/I}I 3J'IeKTpOJ'II/ITI/I‘-IeCKOI71 AUCCoranuu. KaTI/IOHBI, AHHUOHBI. 3J'ICKTpOJ'II/ITH 51
HCOJICKTPOJIUTHI. CunbHbIC U cl1a0ble OJICKTPOJIUTHI. CremneHnb JAUcCConranmn

5.5

Peakiiun MOHHOTO oOmeHa. YcimoBus IMPOTCKAHUA peaKuHﬁ HOHHOTI'O O6MCH8., IIOJIHBIC U
COKpPAICHHBIC HOHHBIC YPABHCHU A peaKHI/Iﬁ

XHMMHS M OKpYXKaromas cpeaa

6.1

BemecTsa 1 Marepualibl B IOBCEJHEBHOW KM3HU YEJIOBEKA. be3onmacHoe HCIIONb30BaHKUE
BELIECTB M XUMHYECKMX peakuuil B saboparopuu u ObiTy. IlepBas momoiup npu
XUMHUYECKHUX 05KOraX M OTPABJICHUSIX

6.2

XUMUYecKoe 3arpsi3HEHHE OKpYXKarouled cpeapl (KUCIOTHBIE MJOXKAM, 3arps3HEHHE
[TOYBBI, BO3/IyXa U BOJIOEMOB), CIIOCOOBI €ro npeaoTBpaileHus llpenensbHas gnonycrumas
koHueHTpauus BewecTB (IIJIK). Ponp XuMum B permieHMHM 3KOJOTHYECKHX IMPOOJIeM.
Y cunenune napaukoBoro 3 dexra, pa3pyiieHne 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, a3ota, docdopa, yriepoaa, KpeMHUS U UX COCAMHEHUH B OBITY,
MEeIUIIMHE, MPOMBIIUIEHHOCTH M CEeIbCKOM Xo3siiicTBe. IlpuMeHeHue MeTamaoB u
CIUIaBOB (CTaslb, YYT'YH, AIOPATIOMUHUMN, OpoH3a) B OBITY M MPOMBILIUIEHHOCTH HX
coenuHeHil. [loHATHE O KOPPO3WM METANIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI MX OT
KOppo3uun

6.4

[IpupoHbIE HCTOYHHUKH YTIIEBOAOPOIOB (yroib, MPUPOIHBIN ra3, He(Th), TPOILYKTHI UX

nepepaboTku (O€H3MH), MX POJIb B OBITY M TPOMBIIIIIEHHOCTH




6.5

[lepBOHaYalIbHBIE TIOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUSX YIIIepoaal
(MeTaH, 3TaH, STUJIEH, alETWUJIEH, ATAHOJ, TJIULEPUH, YKCycHas kuciora). [lonsarue o
OMOJIOTMYECKH BaYKHBIX BEIECTBAX: JKUpax, OelKax, yriieBoAax - M WX POJIH B JKU3HU
ueoBeKa

PacuyeTsl:

7.1

Mo GpopmMyraamM XUMHUYIECKUX COCTMHEHUN

7.2

Macchl (MacCOBOM) JIOJIM PACTBOPEHHOT'O BEHIECTBA B PACTBOPE

7.3

110 XUMHUYCCKHUM YPaBHCHHAM




