Komnduxarop nposepsieMbIx TpeOGOBaHUIl K pe3yabTaTaM OCBOCHUS
OCHOBHOI1 00pa30BaTeJIbHON MPOrPpaMMbl OCHOBHOI'0 00111ero 00pa30BaHus U
3JIEMEHTOB COJACPKAHMUS 110 XUMHUH

Tabnuua 23
[IpoBepsiembie TpeOOBaHUS K Pe3yIbTaTaM OCBOCHUSI OCHOBHOM
00pa3oBaTesbHOU MporpamMmsl (8 Kiacc)

Kon [TpoBepsiemble TpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOM

IPOBEPSIEMOTO 00pa30BaTeNbHOM MPOrpaMMBbl OCHOBHOTO 00IIIero o0pa3oBaHUs
pe3ynbTara
1 [To Teme: "IlepBoHayabHBIC XUMUYECKUE MMOHITHS"

1.1 PACKpBIBaTh CMBICII OCHOBHBIX XWMHYECKUX MOHSTHNA: aTOM, MOJEKYIa,
XUMHYECKHIA JJIEMEHT, TPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOIHAS M HEOAHOPOHAS), BAJCHTHOCTh, OTHOCHUTEIbHASI aTOMHAs H
MOJICKYJISIpHAs Macca, KOJMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAs Macca,
MaccoBasl JIOJIsI XUMHYECKOTO DJIEMEHTa B COCIIMHEHUH, MOJISPHBIA 00BEM,
XUMHYECKass PEeaKklus, KIACCH(PUKAIUS PEAKIUi: pEeaKkIMh COCIUHCHUS,
PCAKIUU Pa3JIOKEHUS, PEAKIIUU 3aMEIIEHUs, PEaKIMu OOMEHA, 3K30- U
BHIOTEPMHUYECKUE PEAKIIMH, TETUIOBOM d((HEKT peakIuu, pacTBOp, MaccoBast
T0JIs BeliecTBa (MPOIEHTHAs! KOHIIEHTpAIsi) B paCTBOpe

1.2 MJUTFOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XMUMHYCCKHX IOHATHH U
[IPUMEHSITh OTH TIOHATHUS NIPHU ONIMCAHUY BEIICCTB M UX MPEBPAICHUN

1.3 MCIIOJIH30BATh XUMUYECKYIO0 CHMBOJIMKY JIsi COCTABJICHUs ()OPMYJ BEIIECTB
1 YPaBHECHUN XMMHUYECKUX PEAKIUI

1.4 PACKpBIBaTh CMBICI 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, MOCTOSHCTBA
cocTaBa, aTOMHO-MOJICKYJIIPHOT'O YUEHUs, 3aKOHa ABOTa/IpO

1.5 OTIpEIEISATH BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHMSIX

1.6 KIacCUUIIUPOBATh XUMHYECKHE peakuuu (M0 YHCIy H  COCTaBy
Y4aCTBYIOIIMX B PEAKIIMH BEIECTB, MO TETIOBOMY dPEKTy)

1.7 BBEIYHCIISITH OTHOCUTEIHHYIO MOJIEKYIISIPHYIO U MOJIIPHYIO MacChl BEIIECTB

1.8 BBHIYHUCISATH MAaCCOBYIO JIOTMIO XHMHYECKOTOo »dieMeHTa 1o (opmyre
COETMHEHMS,

1.9 BBIUUCIIITH MACCOBYIO JIOJTIO BENIECTBA B PACTBOPE

1.10 MPUMEHATh E€CTECTBEHHO-HAyYHbIE METOABl TO3HAHUS - HAOJIOACHHE,
M3MepeHne, MOIETMPOBAaHUE, SKCIIEPUMEHT (pealIbHbII U MBICICHHBIN)

2 [To Teme: "Baxuelmme npecTaBUTENIM HEOPraHUYECKUX BEIeCTB"

2.1 PACKpBIBATh CMBICT OCHOBHBIX XHMHYECKUX TOHSATHH: OKCHJ, KHCIIOTA,
OCHOBAHWE, COJIb

2.2 OMpeAeNsaTs MPUHAIICKHOCTh BEHIECTB K  OMPEICIIEHHOMY  KIIACCy)|
coenHeHuil o popmynam

2.3 KiacCU(UIIMPOBATH HEOPTAHUYECKUE BEIIECTBA

2.4 XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XHMHYECKHE CBOICTBA BEIIECTB
Pa3IMYHBIX KJIAcCOB, MOATBEPKIasl OMUCAHHE MPUMEPAMU MOJEKYISIPHBIX
YpPaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUI

2.5 [MPOTHO3HPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Ka4eCTBEHHOTO
cocTaBa, BO3MOXXHOCTH TIPOTEKaHUS XHUMHUYECKHUX TMPEBpalICHUH B
PA3TMYHBIX YCIOBHSIX




2.6

CJIeZI0BAaTh MPaBUIIaM IOJIb30BAHHS XUMUUECKOH MOCYA0H U 1a00paTOpHBIM
00OpyJOBaHMEM, a TakXKe IMpaBujaaM oOOpalleHus C BEUIECTBAaMH B
COOTBETCTBMM C HWHCTPYKUMSMH IO  BBINOJHEHHIO J1TAOOPAaTOPHBIX
XMMHAYECKHX OIBITOB IO MOJIYYEHUIO U COOMPAHUIO Ia3000pa3HbIX BEIIECTB
(BomopoJa M KHUCIIOPOJA), MPUTOTOBICHUIO PACTBOPOB C OIPEEIICHHOM
MacCOBOM JI0JIEM pacTBOPEHHOI'O BEILECTBA, IJIAHUPOBATb M IIPOBOJIUTH
XMMAYECKHE SKCIIEPUMEHTHl 10 PACHO3HABAHUIO PACTBOPOB MIETIOYEH H
KHCJIOT C TIOMOIIbI0 HHIMKATOPOB (JIaKMYC, (peHosranent, METUIOPAHXK

Jipyrue)

2.7

[TPOBOJIUTH PAaCYeThl 110 YPABHEHUIO XMMUYECKOM pEeaKIIuu

[To Teme: "Ilepuoanueckuii 3akoH u Ilepuoguueckas cucteMa XMMHUECKUX
bnemenToB J[.JMI. MenneneeBa. CrtpoeHue aToMoB. XUMHUYECKas CBSI3b.
OKHCIIUTENbHO-BOCCTAHOBUTEJIbHBIC peakiuu"

3.1

pacKpbIBaTh CMBIC OCHOBHBIX XMMHMUYECKHUX IIOHATHUH: SOpO aTOMAa,
HIIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, paguyc aToMa, XUMUYecKast
CBSI3b, MOJIIpHAst U HENoJIsipHast KOBaJICHTHAs CBSI3b,
BIIEKTPOOTPHULATEILHOCTh, WOHHAs CBS3b, MOH, KaTHOH, aHUOH, CTENEHb
OKHUCJICHUS

3.2

KHaCCI/IQ)I/IHI/IpOBaTb XUMHNYCCKHE OJICMCHTBI

3.3

ONHKCBHIBATH M XapaKTepHU30BaTh TaONM4Hyr0 ¢opmy I[lepuoaudueckoit
CHCTEMbI XUMUYECKUX AJIEMEHTOB: Pa3iINuaTh MOHITHS "TJIABHAS ITOATPYIINA
(A-rpynmna)" u "nobounas noarpymnmna (b-rpynma)", "mansie" u "6onbmue"
[EPUOJIBI

3.4

packpeiBaTh cmbicn  l[lepuomumueckoro 3akona J[.M. Menaeneena:
IIEMOHCTPUPOBATh IMOHMMAaHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XMMHYECKUX JIEMEHTOB OT UX IMOJ0KeHus B [lepuoandeckoii cucreme

3.5

COOTHOCHTh 0003HaueHUsl, KOTopble uMeroTcs B Tabnuue "[lepuonndeckas
cucremMa XMMUYeckux osneMeHToB JI.MI. MenneneeBa" ¢ 4YHMCIOBBIMH
XapaKTepUCTUKAMU CTPOEHHsI aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB M
Bapsiz A7pa, o0I11ee YMCII0 IMEKTPOHOB U pacpeieIeHUE UX 110 JIEKTPOHHbBIM|
CIJIOSIM)

3.6

OIPCACIIATE CTCIICHL OKHUCJIICHUA DJICMCHTOB B 6I/IHapHBIX COCIMHCHUAX

3.7

ONpeAensiTh BHUJ XUMHUYECKOH CBA3M (KOBaJIGHTHasT W HWOHHAas) B
HEOPraHUYECKUX COCAUHEHUSAX

Tabmura 23.1

ITpoBepsieMble 2JIEMEHTHI coiep KaHus (8 Kiacc)

Kox

IIpoBepsiemMbIil 2IEMEHT COAEpKaHUS

HCpBOHaan'ILHLIC XUMHUYCCKUC ITOHATHA

11

HpCI[MCT XuUMHH. Pollb XMMHUM B KM3HH YelIOBeKa. XHUMHSI B CHCTEME HayK. Tema u
BelecTBa. OU3NUECKHE CBOMCTBA BEIIIECTB. AFpCFaTHOC COCTOAHHUEC BCIICCTB

1.2

[loHsTHe O MeToJax MO3HAHUI B XHMHH. UHCTBIE BeEIIeCTBA U CMECH. CnocoOsbl
a3JIeNICHUS cCMecel

1.3

IATOMBI U MOJICKYJIBI. Xumudeckue dJeMEHTBHL. CHMBOJBI XMMHYECKHX DIIEMCHTOB.

HpOCTBIe " CJIIOKHBIC BEIICCTBA. ATOMHO'MOHCK}’HHPHOC YUYCHUC




14

Xumuueckass (opmyna. BalleHTHOCTP aTOMOB XUMHUYECKHX 3JEMEHTOB. 3aKoH
[IOCTOSIHCTBA cocTaBa BemnlecTB. OTHocuTenbHas aToMHas Macca. OTHOCHTENbHas
MOJIEKYJIsIpHas Macca. MaccoBast 1011 XMMUYECKOI0 JJIEMEHTA B COCMHCHUH

1.5

KosmmuectBo BemectBa. Mosib. MoisipHass macca. B3auMOCBSI3b KOJIMYECTBa, MaccChl M|
qriclia CTPYKTYPHBIX €IMHHUII BeliecTBa. PacueTsl mo popmMynamM XUMHUYECKHX COSAMHCHUN

1.6

dusnyeckue U XUMUYECKUE SIBICHMS. XMMMUECKas peakuus U €€ NPU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XMMHUYECKHe ypaBHeHUs. Kiaccupukamuss XMMHUYECKHX
peakiuii (COeTMHEHNUS, PA3JIOKECHHUS, 3aMEIICHIS, 0OMEHa)

1.7

XUMUUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOH MOCYI0M, C TpaBUiIaMH pabOTHI B
TabopaTopuu U MpUEeMaMu OOpaleHHs ¢ J1adopaTOpHBIM O0OPYAOBAaHHEM, U3YYECHUE U
onucaHue (GU3NUYECKUX CBOMCTB OOpPA3lOB HEOPraHWYECKHX BEUIECTB, HAOIIOACHUE
(u3nueckux (IU1aBJIeHUE BOCKA, TassHUE JIbJIa, pACTUPAHUE caxapa B CTYIKE, KUTICHUE U
KOHJICHCALlMs BOJbl) U XUMHUUYECKUX (TOPEHUE CBEYH, IPOKAIMBAHUE MEAHON ITPOBOJIOKH,
B3alMOJICHCTBYE MeEJla C KUCJIOTOM) SIBIEHUM, HAaONIOJAEHHWE M OINKMCAHUE IPU3HAKOB
[IPOTEKaHNUs XUMHUYECKHX peakuui (pa3okeHue caxapa, B3aUMOJAEWCTBUE CEpPHOU
KHUCIIOTBI C XJIOpUJIoM Oapusi, pasnoxeHue ruapokcuna meau (II) mpu nHarpeBanuu,
B3aMMOJICHCTBHE Kene3a ¢ pactBopoM coy Meau (II), n3ydenue criocoboB paszzaeneHus
cMeceld (C TMOMOMIIBIO MarHUTa, (WIBTPOBAHHWE, BBHIMAPUBAHHUE, JAUCTHILISAINA,
xpomarorpadus), MpoOBEJACHUE OYUCTKH IMOBAPEHHOW COJIM, HAOIIOACHHWE W OIMCAHUE
[PE3yJIbTaTOB IMPOBEACHMS OIbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MaccChl,
CO3J1aHNEe MOJIeJIel MOJIEKYII (IIapOCTEPIKHEBBIX )

Baxxueinine NpeaACTABUTCIIM HCOPIraHNMUICCKUX BCIICCTB

2.1

Boznyx - cmech razoB. CoctraB Bo3ayxa. Kucmopoa - 3meMEHT M MpPOCTOE BEUIECTBO.
HaxoxaeHue kuciopoga B mnpupoje, GU3NYecKue U XUMHUYECKHE CBOMCTBa (peakuuu
ropenusi). Oxcuabl. Ilpumenenue kucinopona. CrnocoObl MONMy4YeHHs] KHUCIOpPOJa B
maboparopur M MpOMBIIIIEHHOCTH. KpyroBopoTr kucimopona B mpupoae. O30H -
QIITOTPOIHASI MOAM(HUKAIUS KUCIOPOaa

2.2

TennoBoil 3¢ddexkT XUMUYecKoil peakiuu, TePMOXMMHYECKHE YpaBHEHHS, 3K30- U
AHJIOTEPMHUUYECKHE peakluu. TOIUIMBO: YToJib U METaH. 3arpsi3HEHUE BO3/yXa, YCUJIEHUE
NapHUKOBOIO AP deKTa, pa3pylieHne 030HOBOTO CII0s

2.3

BOI[OpOI[ - QJICMCHT U ITPOCTOC BEUICCTBO. Haxoxnaenue BOAOpOJa B IpUpoOAC, (1)I/I3I/I‘-ICCKI/IC
11 XUMHWYCCKHC CBOI’ICTB&, ITPUMCHCHUC, CITOCOOBI TMOJIYYCHMU. Kucnots! u conmu

2.4

MouisipHBIi 00b€M Ta30B. PacueTsl 1o XMMHYECKUM ypaBHEHUSIM

2.5

dusnueckue cBoWcTBa BOABI. Boma kak pactBopurens. PactBopsl. HacwlieHHbIE M
HEHACBIIICHHBIE PACTBOPHI. PacTBOPUMOCTH BEIECTB B BOJE. MaccoBas 1015 BEIECTBA B
pacTBOope. XUMHUUyeckue cBoiicTBa Boabl. OcHOBaHus. Posb pacTBOpoB B NpHpojae U B
PKU3HU denoBeka. KpyroBopoT BoJibl B ipupo/ie. 3arpsa3HeHne NPUpoaAHbIX Boa. OxpaHa U
OYHCTKA IPUPOIHBIX BOJ

2.6

Knaccudukanust Heopranwdeckux coenuHeHuit. Oxcuapl. Knaccudukamus OKCHIOB:
cosieoOpa3yromue (OCHOBHbIE, KHCIOTHbIE, aM(OTepHbIE) U HecoseoOpa3yrolue.
Homenkiatypa okcuaoB. @u3nueckue M XMMHYECKHE CBOMCTBA OKCUIOB. Ilomydenue
OKCHJIOB

2.7

OcHoBanus. Kiaccudukanuss OCHOBaHWH: IIEIOYM W HEPACTBOPHUMEBIE OCHOBAHUS.
Homenknatypa ocHoBaHWi. PuU3MYECKME W XHMHUYECKHE CBOWCTBA OCHOBAHUU.
[Tonydyenne oCHOBaHMIA

2.8

Kucnotel. Knaccudukarus kucinor. Homenknatypa kucnot. @usndeckne M XUMHUECKUE
cBoiicTBa kucnoT. Psan akruBHoctu metaiuioB H.H. bekerosa. [lonyuenue kuciaor

2.9

Conu. Homenknatypa coneil. @usnueckue U XUMHUECKHe CBOMCTBa conell. [lomyuenue

coJien




2.10eneTryeckas CBI3b MEKIY KJIaCCAaMH HEOPTaHUYECKUX COCTMHEHUI

2.11Xumuueckuii IKCIIEPUMEHT: KAueCTBCHHOE OINPEICICHHE COJICPKAHHs KHCIOpoJa B
BO3/yXE, IOJIy4deHHE, COOMpaHHE, PACIIO3HABAHHWE U M3YyUYEHUE CBOWCTB KHCIOpOJa,
HA0JII0/ICHUE B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOAOM M YCIOBHUS BO3HUKHOBEHHS U
[peKpaIieHus: TopeHus (moxkapa), 03HaKOMJICHHE ¢ 00pa3llaMu OKCUIOB U OMHCAHUE UX|
CBOICTB, IOJNy4YeHHE, COOMpaHHE, paclo3HaBaHME M H3YYEHHE CBOWCTB BOIOPOJA
(ropenue), B3aumoieiicTBre Bojiopoaa ¢ okcuaom meau (II) (Bo3MoxkHO HCIOIb30BaHNE
BUICOMATEPHAJIOB), HAOIIOIEHHE 00PA3LIOB BEIIECTB KOJTUIYECTBOM | MOJIb, HCCIEIOBAHNUE,
OCOOEHHOCTEN PACTBOPEHMSI BEIIECTB C Pa3IMYHONW pPAaCTBOPUMOCTHIO, MPUTOTOBICHUE
[PACTBOPOB C ONPEACIICHHON MaCCOBOM J0JIEW PAaCTBOPEHHOI'0 BELIECTBA, B3AMMO/ICHCTBHE]
BOJAbl C MeTaulamMu (HaTpueM U KajlbluueMm) (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMAaTEpPUAIIOB), OIPEAEIECHUE PAcTBOPOB KHMCIOT U IIEJIOYEH C IOMOLIBIO
MHIUKATOPOB, UCCIIEN0BAaHUE O0PAa30B HEOPTaHUYECKUX BELIECTB PA3JIMYHBIX KJIACCOB,
HAO0JII0/ICHUE H3MEHEHHs OKpPAacKM HMHJIMKATOPOB B PACTBOpax KHUCIOT U IIEJIOYEH,
n3ydeHue B3aumojeicTBus okcuaa menu (II) ¢ pactBopoM cepHON KHUCIOTBI, KUCIOT C
METaUIAMM, PEaKUMi HEWTpalu3alMM, IIOJy4eHHE HEpPaCTBOPUMBIX OCHOBAaHUM,
BBITECHEHUE OJHOI'0 METAJUIA IPYTUM U3 pacTBOpa COJIM, PEIIEHUE SKCIIEPUMEHTAIbHBIX
Basad no Teme "BaxHeilne KjJacchl HEOPraHWYECKUX COeTMHEHUN"

3 [[lepuomnueckuii 3akoH u Ilepuomuueckas cHUCTeMa XHMHYECKHX diementoB J[.U.
Menpeneea. Crpoenue aTOMOB. Xumuyeckas CBSI3b. OKHCIUTENTBHOA
BOCCTAaHOBUTEJIbHBIE PEAKIIUU

3.1 |[lepBbic MOMBITKE KIACCHPHUKAMHA XUMHUYECKHX JIIEMEHTOB. I[IOHATHE O Trpymmax
CXO/IHBIX 3JI€MEHTOB (ILEJIOYHBIC U IEIOYHO3EMENbHBIC METAILIbI, TaJIOTEHBI, MHEPTHBIC
ra3pl). DJIIEMEHTBI, KOTOpbIe 00pa3yloT aM(poTepHbIe OKCHUIBI 1 THAPOKCHIBI

3.2 [[lepuonnueckuit 3akoH. Ilepromuyeckas CHCTEMa XHMHYECKHX 3iemeHToB J[.I.
MeneneeBa. KoporkonepuoHas u iinuHHoneproanas Gpopmsl Ileproauueckoii cuctemsl
xuMmuuyeckux snemeHToB J.M. Menneneesa. Ilepuoner u rpymnmnbsl. OU3HYECKUN CMBICI
[OPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJA U IPYIIIIBLI JIEMEHTA

3.3 [Ctpoerne aromoB. CoctaB aroMHbIX siiep. M3otomsl. DnekTponbl. CTpoeHwe
AIIEKTPOHHBIX 000JI0YE€K aTOMOB MeEpBBIX 20 XUMHUECKUX 371eMeHTOB Ilepuonnueckoi]
cucreMbl JI.1I. MeHnneneeBa. XapakTepUCTHKa XHMHUYECKOIO OJJIEMEHTa II0 €r0
nosioxenuto B [lepuognyeckont cucreme .M. MeHneneena

3.4 [3aKOHOMEPHOCTH M3MEHECHUsSI paiyca aTOMOB XUMHUYCCKUX AIIEMEHTOB, METAJUTHYECKHX
M HEMETAJUIMYECKHUX CBOMCTB IO TpynnaM U nepuogam. 3HadeHue Ileprogmueckoro
3akoHa M [leproandeckoil CHCTEMBI XMMHUYECKUX DJIEMEHTOB I Pa3BUTHS HAYKU U
npaktuku. JI.M. Menaenees - yueHbll U IpayKJaHUH

3.5 Xumuveckass  cBsi3p.  KoBanmenTHas  (mojdsipHass M HEMOJspHAsi)  CBSI3b.
(DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX AIEMEHTOB. MIoHHAas CBs3b

3.6 |Cremenp  okucienus. OKHCIMTELHO-BOCCTAHOBUTENBHBIE — peakiuu. IIporeccs]
OKHCJICHUSI U BOCCTAaHOBJIEHUS. OKHCIUTENN U BOCCTAHOBUTEIN

3.7 [X¥UMHUYECKHI DKCIEPHUMEHT: HM3yYeHHE OOpa3lloB BEMIECTB METAIOB M HEMETAIUIOB,
B3aMMOJICCTBHE THUJIPOKCHIA IIMHKA C PAacTBOpAaMU KHCIOT W IIeJIouYeld, MPOBEICHHE
OTIBITOB, WUTIOCTPUPYIOMINX TPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUH]
(ropeHwe, peakifu pa3JIoKeHHUs, COSTUHECHMS)

Tabmura 23.2

[IpoBepsiembie TpeOOBaHUS K pe3yabTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTenbHON MporpamMMsl (9 Kiacc)



Kon [IpoBepsiembie mpeAMETHBIE PE3YIBTAThl OCBOCHHSI OCHOBHOM

IIPOBEPSIEMOTO o0pa3oBaTeNbHON MPOTrPaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMs
pe3ysbTara
1 [To Teme: "BemectBo u xumuyeckas peakius"
11 PAcKpBIBaTh  CMBICI ~ OCHOBHBIX ~ XUMHUYECKMX IOHATUH:  pacTBOp,

DICKTPOJUTHI, HESJICKTPOJIIMTEIL, SJICKTPOJIUTHYCCKAA AUCCOMals, pCaKIIUN
MMOHHOTI'O 06M€Ha, KaTaJn3aTop, XUMHYECKOC PaBHOBECHUC, O6paTI/IMbIe nu
H606paTI/IMBIe pC€aKknud, OKHCIHUTCIbHO-BOCCTAHOBUTCIIBHBIE PCaKIWH,
OKHCJIINTCIIb, BOCCTAHOBUTEIIb, OKHUCIICHUE U BOCCTAHOBJIICHUE, AJLLIOTPOIINS,
aM(bOTepHOCTB, XHUMHUYECCKas CBA3b (KOB&J’ICHTH&H, HOHHas, MCTaJ’IJ’II/ILIeCKaH),
KpHUCTAJINIMYCCKasd pCIICTKaA, CIlJIaBbl, CKOPOCTH XUMHYECKOM pCaKuu

1.2 WLTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~XMMHYECKHX TOHATHH U
PUMEHSTh OTH MTOHSITHUS IIPU OMUCAHUU BEIIECTB U UX NPEBPAICHHUI

13 COCTaBIISITh YPABHEHUS YJICKTPOITUTHYECKON TUCCOIUAIIMH KUCIIOT, IIEI0YeH
W COJICH, MTOJIHBIC M COKPAIICHHBIC YPAaBHEHUS PeaKIMii HOHHOTO 0OMEeHa

14 PacCKphIBaTh  CYIIHOCTh  OKHUCIHUTEILHO-BOCCTAHOBHTEIBHBIX  PEAKIUH]
[OCPEICTBOM COCTABJICHUS SJICKTPOHHOTO OallaHCa ATHX PeaKIiii

1.5 [IPOBOAMTDH PacueThl 10 YPABHEHUIO XUMUYECKON PEaKIUU

2 I1o TemaMm: "HemeTtaiuisl 1 ux coenuHeHus'" u "MeTaiulsl U UX COeTUHEHUS"
2.1 XapaKTepU30BaTh (OMUCHIBATh) OOIME W CIEeUNU(PUISCKHEe XUMHUYCCKHE

CBOlCTBA INPOCTBIX H© CJIOXKHBIX BCIICCTB, IIOATBCPIKIAasdA OIIHMCAHUC
[MpUMEpPpaMH MOJICKYJISIDHBIX W HOHHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOLIIUX
XUMHUYCCKUX peaxunﬁ

2.2 COCTaBJIATh yYpaBHEHHUs pEakUUd, HOATBEPXKIAIOIMIUX CYLIECTBOBAHHUE
FeHETUYECKOM CBSA3M MKy BEIIECTBAMH Pa3IMYHbIX KJIACCOB

2.3 [IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHUS,
BO3MOXHOCTH TPOTEKAaHUS XHWMHUYECKHUX TPEBpPAIlEHUH B Pa3INYHbIX
YCIIOBUSX

2.4 CJIeZIOBaTh MpPaBUIIaM MOJIb30BaHUS XMMHUYECKON MOCY10M U 1a00paTOpPHbBIM|

o0opy/sOBaHHEM, a TaKXe TMpaBWIaM OOpalleHuss C BelIeCTBaMH B
COOTBETCTBUU C HMHCTPYKIMSIMH 10 BBIMOJIHEHHUIO JTAOOPATOPHBIX
XUMHYECKHUX OTBITOB IO MOJTYYSHUIO M COOMPAHUIO Ta3000pa3HbIX BEIECTB
(aMMHaKa U YTrIeKUCIIOro rasa)

2.5 MIPOBOJIUTH PEAKIINH, MTOATBEPKIAIONINE Ka4eCTBEHHBIN COCTAB Pa3IMIHBIX
BEIIECTB: pACIO3HABATh OIBITHBIM MYyTEM XJIOpUA-, OpOMUA-, HOIU-,
KapOoHaT-, (ocdar-, cunukar-, cynb@ar-, TMIPOKCHA-UOHBI, KaTHOHBI
AMMOHUS, WOHBI HM3YYCHHBIX METAJUIOB, NPUCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HEOPTaHNYECKUX BEIIECTB

3 [To Teme: "Xumus u okpyxaromas cpeaa”

3.1 PacKpbIBaTh CMBICT OCHOBHBIX xuMmudeckux mnoHstui: IIJIK Bemecrtsa;
KOPPO3Usl METAJITIOB

3.2 [IPUMEHATh OCHOBHBIE OIIEPALNU MBICIUTEIBHON NEATEIBHOCTH - aHAIIN3 Y|

CHUHTE3, CPaBHEHHE, 0000IICHNE, CHCTEeMAaTU3aIMIO, BBISIBIICHUE TTPUIHHHO-
CJICZICTBEHHBIX CBSI3€H - JJISI M3YyYCHHS CBOMCTB BENIECTB M XUMHYECKUX
pEaKIMii; EeCTECTBEHHO-HAayYHbIE METOJbI TIO3HAHUS - HaOIIOJICHHE,
M3MepeHne, MOIETUPOBaHNE, SKCIIEPUMEHT (PealIbHbII U MBICJIEHHBIN)

Tabnuua 23.3



ITpoBepsieMble y1eMEHTHI coaepkanus (9 kiacc)

Kox

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

BeniectBo u xumuyeckas peakuus. [lopropenue

11

[lepuonnueckuii 3akoH. llepuommueckas cucrema xumuyeckux odnementos 1.
MenneneeBa. CTpoeHrEe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB XMMHYECKHX
PIIEMEHTOB IEPBBIX TPEX NEPUOAOB, Kallus, KaJIbLUA U UX COEIUHEHUN B COOTBETCTBUU C
[10JI0’KEHHEM 3JIeMEHTOB B [leproinyeckoil CuCTEME U CTPOEHUEM MX aTOMOB

1.2

CTpoeHue BeIIeCTBA: BUIbI XUMHYECKOW CBs3U. THUIBI KPUCTANIMYECKUX PEIIETOK,
3aBHCUMOCTbH CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIETKU U BUAA XUMUYECKOU
cBsi3u. Kitaccuukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIISCTB (MEKIyHAapOIHAS U
TpUBHANIbHASA). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCSA K Pa3JIUYHBIM Kilaccam
HEOPraHWYECKUX COCIMHEHU, TEHETUYECKasl CBSI3b HEOPIraHUYECKUX BEIIECTB

1.3

Knaccudukanus XUMAYECKUX PEAKIMi M0 pa3IMyHbIM IpU3HaKaM (110 YUCIY U COCTaBY
Y4aCTBYIOIIMX B PEAKIMH BEIIECTB, [0 TEIIOBOMY 3((eKTy, M0 U3MEHEHHUIO CTeleHen
OKHCJICHUS XUMHYECKUX JIEMEHTOB, 10 OOPaTUMOCTH, MO YYACTHIO KaTalu3aropa). IK30-
1 SHIOTEPMHUYECKHE pPEaKIH, TepMOXHUMHUYecKue ypaBHeHHs. [loHsTHE O CKOpOCTH
XUMHYECKON peaKInu

14

[TonsTHe 00 O6paTI/IMBIX u H€O6paTI/IMLIX XUMHUYCCKUX PCAKIHAX. IToHsiTHE O TOMOTEHHBIX
1 T'CTCPOI'CHHBIX PCAKIUAX. ITonsTHE O XMMHUUYECKOM PaBHOBCCHU. CDaKTOpLI, BIINAOMINEC
Ha CKOPOCTb XUMHYECKOM PCaKIMU M IMOJIOKCHNUEC XUMHWYCCKOI'O PABHOBCCHUA

1.5

(OKHCIIMTEIFHO-BOCCTAHOBHUTEIIHHEIC pCaKluu, 3JI€KTpOHHBII>'I 0aJaHC OKHCIHMTEILHO-
BOCCTAaHOBUTEIBHOM pe€aKuuu. CocraBnenne ypaBHCHI/Iﬁ OKHCJIHNTCIIBHO-
BOCCTAHOBUTCIBbHBIX pCaKI_II/Iﬁ C MCIIOJIbBOBAHHUECM MCTO/Id 3JICKTPOHHOI'O OanaHca

1.6

Teopust AIEKTPOTUTUYECKON AUCCOIUALIMKI. DJIESKTPOIUTHI U HEIJEKTPOJIUTHI. KaThoHbI,
QHUOHBI. MeXaHU3M JHMCCOLMAIIMU BEIIECTB C PA3JIMYHBIMUA BUAAMU XUMUUYECKON CBSI3U.
Crenenpb aucconuanuu. CUIbHBIE U Clla0ble dIEKTPONIUTHL. Peakiuum moHHOrO oOMeHa.
'YcrnoBus mpoTeKaHUs peakiii MOHHOTO OOMEHa, TMOJIHBIE U COKpallleHHble HOHHBIC
ypaBHEeHHUs peakiuii. CBOHCTBA KUCIOT, OCHOBAaHUN M COJIeH B CBETE MpECTaBICHUN 00
PIEKTPOJIUTUYECKON Jucconuanuu. KauyecTBeHHble peakuuu Ha WOHBL [loHsTHE O
CUAPOIU3E COJIEH

1.7

XUMUYECKUH HKCIEPUMEHT: O3HAKOMIICHHE C MOEISIMH KPUCTAUIMYECKUX PEHIeTOK
HEOPraHMYECKUX BEIECTB - METAUIOB M HEMETAUIoB (rpaguTa M anmasa), CIONKHBIX
BEIICCTB (XJIOPH/Ia HATPHUS); UCCIIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIIH
0T BO3JICHCTBUS PA3TUYHBIX (PAaKTOPOB; MCCIEIOBAHUE DJIEKTPOIPOBOAHOCTH PACTBOPOB
BEIIECTB, MPOIIECCa TUCCOLUALMU KUCIIOT, LIeJIouel U coiel (BO3MOKHO UCTOIb30BaHUE
BUICOMATEPHAJIOB); TPOBEIEHHE OINBITOB, WIIIOCTPUPYIOIIUX MPH3HAKH IMPOTEKAHUS
[peakirii HOHHOTO 0OMeHa (0Opa3oBaHUE OCaJiKa, BhIJIEJICHUE Ta3a, 00pa30BaHKE BOJIbI);
OTIBITOB, WJUTIOCTPUPYIOIINX MPUMEPHl OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEaKInH
(ropeHHe, peakIuy pa3ioKeHus, COSMHEHUS ); paCllO3HaBaHNE HEOPTaHMYECKUX BEIIECTB
C ITOMONIHIO KQUECTBEHHBIX PEaKIMii Ha MOHBI; PEIICHNE YKCIIEPIMEHTAIBHBIX 3a/1a4

HemeTamisl 1 ux COCINHCHUA

2.1

OO1mass xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE
CTCIICHH OKHCJICHHS. CTpOGHI/Ie n q)HBquCKI/Ie CBOMCTBA IMPOCTBIX BEHICCTB - I'aJIOF'CHOB.
XuMHUYecKue CBOMCTBA Ha TpUMEPE XJIopa (B3auMOACHCTBHE C METaJUIaMH, HEMETaJlJIaMH,
ienouamu). XiopoBogopoa. ConsiHasi KHCIIOTa, XMMHYECKHE CBOICTBa, IMOJIyYEHUE,
npuMeHeHue. JleficTBue Xjopa U XJIOPOBOJAOPOJa HA OpraHu3M 4YesoBeka. BaxHenmue
IXJJOPUJbI U UX HAXOXJICHUC B IPUPOJC




2.2

OOmas xapakrepuctuka syeMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTpPOEHHsSI aTOMOB,
XxapakTepHble cTerneHu okuciaeHus. CTpoeHne u GU3NIecKrue CBOWCTBA MPOCTHIX BEIIECTB
- KHCIIOpOJa M cepbl. AJUIOTPONHbIE MOAU(DUKAIUN KUCIOpPOJa M Cepbl. XHUMHUYECKHE
cBoiicTBa cepbl. CepoBOJOPOA, CTPOCHUE, (pU3nUecKue U XUMHUYECKHE CBOIicTBA. OKCUIBI
Cepbl KaK TPEACTABUTENH KHUCIOTHBIX OKCcHIOB. CepHas KHUCIIOTa, (U3NYECKHE U
XMMHUYECKHE CBOMCTBa (0OIIME KaK MpPEACTAaBUTENs Kilacca KUCIOT U cnenuduyeckue).
X UMUUECKUE PeaKIIiH, JIS)KAIIHE B OCHOBE IPOMBIIIICHHOTO CII0C00a MOIY4YEeHUs! CEPHOI
KucinoThl. [Ipumenenue. Conu cepHOI KUCIIOTHI, KaUeCTBEHHAs peakiys Ha Cylb(aT-HOH.
HaxoxneHue cepsl U €€ COEIMHEHUI B IPUPOE. XUMUUECKOE 3arpsi3HEHUE OKPYKaOIIEeH
Cpelbl COCAUHEHUSIMH Cepbl (KHUCIOTHBIE J0XKIM, 3arpsi3HEHUE BO3]yXa U BOJIOEMOB),
CIIOCOOBI €0 NPEAOTBpAlIECHUS

2.3

OO1mass xapakTepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHH OKHMCICHUSA. A30T, pacCHpOCTpaHEHUE B Ipupone, (pusnueckue u
XMMHUYecKHe cBoiicTBa. KpyroBopor azora B mpupone. AMMHUAK, €ro (U3M4ecKue
XMMHYECKHE CBOWCTBA, MOJydeHne u npuMeHeHne. Coiau aMMOHUS, WX (U3NYECKHE U
XMMHYECKHE CBOMCTBA, MprMeHeHue. KauecTBeHHas peakiys Ha HOHBI aMMOHUS. A30THast
KHCIIOTa, €€ MoNTyYeHne, (PU3NIECKHe U XUMHUECKUE CBOUCTBA (00III1e KaK MPeICTaBUTEs
Kjacca KHCIOT W crenuduueckue). Vcmonap3oBaHWe HUTPATOB M COJNCH aMMOHHUS B
KayecTBE MHHEPAIBHBIX YHOOpEHH. XUMHUECKOE 3arpsS3HEHHE OKPYXKAroIIeH Cpeibl
COCMHEHUSIMH a30Ta (KUCIOTHBIE JOXK/IU, 3aTPsI3HEHUE BO3/1yXa, IOYBHI M BOJIOEMOB)

2.4

Dochop, amtorponHbie Momupukammu Gochopa, GU3NUECKUe U XUMUISCKUE CBOWCTBA.
Oxcun docdopa (V) u dochopHas kucinora, Gpu3MUecKHe U XUMHUYECCKHE CBOWCTBA,
nonyueHue. Vcrmonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YI0OPCHHIA

2.5

OOmast xapakrepuctuka syeMeHTOB I[VA-rpynmbl. OcoOEHHOCTH CTpPOEHHsI aTOMOB,
XapaKTepHbIE  CTENEHW  OKUCIEHUS.  YTJepoJ, aUIOTPONHble  MoaudHKanuu,
pacripocTpaHeHHe B TpUpOAE, (U3NYECKHEe M XUMHUYECKHE CBOMCTBA. AICOpOLHAL.
Kpyrosopot yriepoaa B mpupoae. Okcunabl yriepoaa, uX (U3nyecKrue U XUMHUYECKHE
CBOICTBA, JICHCTBUE Ha JKUBBIE OPTaHU3MBI, TIOJTYYCHUE U TIPUMEHEHHE. DKOJIOTHUECKUE
MpoOJeMbl, CBsi3aHHbIE C OKcuaoM yriepoaa (IV); runore3a rio0anbHOTO MOTETUICHUS
KJIMMaTa, TapHUKOBBIM 3(dekr. YrombHas KUCIOTa U €€ COJH, X (U3NYecKue u
XMMHYECKHE CBOMCTBA, OTy4YeHHE U MpUMeHeHue. KauecTBeHHas peakiys Ha KapOoHaT-
MoHKI. Vcnonp3oBaHne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIICHHOCTH U CEITBCKOM
XO35ICTBE

2.6

HepBOHaanLHbIe MOHATHUS 00 OpTaHNYCCKUX BCHICCTBAX KAaK O COCAUHCHHAX YIJICpOOa
(MeTaH, 9TaH, 3THUJICH, AlCTUJICH, 3TAHOJI, INIMOCPUH, YKCYCHAaA KI/ICJ'IOTa). Hx cocrtaB u
XUMHYCCKOC CTPOCHUC. [ToHsiTHE O OMOJIOTUYECKH Ba)KHBIX BCIICCTBAX: KUPAX, 6CHK8.X,
YIJICBOJAAX - U UX POJIM B JKU3HU YCIIOBCKA. MaTepI/IaJ'IBHOC CAUHCTBO OPTraHUYCCKUX U
HCOPTaHNYCCKUX CO€IUHEHUI

2.7

KpemHuii, ero Qu3nyeckne W XHUMUYECKHE CBOMCTBA, IMOJYYEHHE M NpPUMCHEHHE.
CoenuHenus kpeMHHs B npupoje. O0mme npencrasieHust o0 okcuae kpemuus (IV) u
KpeMHHEBOH  kucimore. CHIMKaThl, WX HCHOJb30BaHME B  OBITY, MEIUIIMHE,
MPOMBIIUICHHOCTH. BaskHelne CTpOouTeNbHbIE MaTepHalibl: KEPaMUKa, CTEKIIO, IIEMEHT,
O0eToH, kene300eroH. [IpoOneMbl 06€30MacHOrO  HCHOJB30BAHUS  CTPOUTEIBHBIX
MaTepraJioB B IOBCETHEBHOM KH3HU

2.8

XHUMUYECKUM OKCIICPUMCHT: HU3Y4YCHHC 06pa3u03 HCOPraHNYCCKUX BCIHICCTB, CBOICTB
COJISTHOM KHCJIOTBI; ITPOBCACHNUEC KAYCCTBCHHBIX peaKuHﬁ Ha XJIOpUA-UOHBI U Ha6J'IIO,[[CHI/IC
IMPU3HAKOB UX MMPOTCKAHUA; OIIBITHI, OTPAKAIOIINC (I)I/I3I/I‘-ICCKI/IC U XUMHYECKHE CBOMCTBA
raJIor€EHOB M HUX COCIUHEHMHIA (BOBMO)KHO HUCIIOJIB30BAHHUEC BI/IILCOMaTCpI/IaHOB);
(O3HAaKOMJICHHUE C 06pa3uaM1/1 XJIOpUA0B (FaJIOFeHI/IIlOB); O3HAKOMIJICHHUEC C 06pa3uaM1/1 CCPLI

11 €€ COCIMHCHUAMU (BO3MO)KHO HUCIIOJIB30BaHHUEC BI/I,Z[COMaTepI/IaJ'IOB); Ha6JIIO,[[eHI/IC




nporecca oOyrJIMBaHUS caxapa IMoJ JeHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTHI,
M3ydyeHHE XWMHYECKHX CBOMCTB pa30aBIEHHOW CEpHOH KHUCIOTHI, IPOBEICHUE
KayeCTBEHHON peakiuy Ha Cyiab(paT-nOH W HaONIOJCHHE NpU3HAKA €€ MPOTEKaHUS;
03HAKOMJICHHE C (PU3NIECKUMU CBOWCTBAMH a30Ta, pocopa 1 MX COSTMHEHUH (BO3ZMOXKHO
MICTIOJIb30BaHUE BUAECOMATEPUATOB), OOpasliaMd a30THBIX U (POCHOPHBIX YIOOpEHMUIT;
MoJydeHue, coOupaHue, pacro3HaBaHUE M H3YYEHUE CBOICTB aMMHaKa; MPOBEICHUE
KayeCTBEHHBIX PEaKUWi HAa MOH aMMOHMA M (ochaT-MOH W HM3Y4YEeHUE MPU3HAKOB HX|
[IPOTEKaHUsA, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHCIOTBI C MEAbIO
(BO3MOYXKHO HCIIOJIB30BAaHUE BMJIEOMATEPUAIIOB); U3YYEHHE MOJENEH KPUCTAIUIMUECKUX
pemeTok anmasa, rpaduta, (GysiepeHa; O3HAKOMIIGHHE C MPOIECCOM aacopOuuu
[PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTHBOrasa;
MoJydeHue, coOMpaHWe, paclo3HaBaHHWE M HW3YyYEHHE CBOWCTB YIJICKHCIOTO Tasa;
[POBE/ICHUE KAYeCTBEHHBIX pEakIUii Ha KapOoOHAT- M CUJIMKAT-UOHBI M H3YYEHUE
[IPU3HAKOB  MX  IPOTEKaHWS;  O3HAKOMJIEHME €  NPOAYKLUMEH  CHIIMKaTHOMN
[IPOMBIIIJIEHHOCTH; PpEIICHHE HKCHEPUMEHTANbHBIX 3a7ad 1o TteMme '"Baxuelmme
HEeMETaJUIbl M X COETUHEHUS"

MeTamisl 1 uX COCAMHCHUA

3.1

OO1mass XapakTepUCTHKa XHUMHYECKHX 3JEMEHTOB - METalIOB HAa OCHOBAaHUU MX
nosioxkenus B Ilepuonnueckor cucreme xumuyeckux dnemeHToB [[.M. MenneneeBa u
cTpoeHuss atoMoB. CrpoeHue MeralnoB. Meramindeckas CBA3b M MeTaJUIMUYeCKas
KPUCTAJIIIMYECKAsl peIIeTKA. DIEKTPOXUMUUECKUN psiji HAIPSHKEHUH METaJIOB

3.2

Du3nuecKkue 1 XUMHYECKHE CBOMCcTBa MeTauioB. O0IIMe CriocoObl MOITY4YEeHUsT METAJIIOB.
[ToHsiTHE O KOPPO3UM METAIJIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT KOoppo3uu. CruiaBbl
(cTanb, YyryH, JIOPATIOMUHUNA, OpOH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTU

3.3

H_IGJ'IO‘{HBIG MCTaJJIbI: IIOJIOXKXCHHUE B HCpHOI{H‘IGCKOﬁ CUCTEMC XHUMHNUYCCKHUX O3JICMCHTOB
I[I/I MeHﬂeneeBa; CTPOCHUEC HX AaTOMOB; HAXO0XIACHHUC B IIPHUPOIC. dusznueckue U
XMMHYECKHE CBOMCTBA (Ha MMpuUMEpPE HATPHUA U I(aJ'II/I}I). OKCI/IZ[H U TUAPOKCUABI HATPUA U
KaJIUs. HpI/IMeHeHI/Ie IIEJIOYHBIX METAJIOB U UX COCTUHEHUI

3.4

[[lenoyHO3EMENBHBIE METAJUIBI MarHuMd M KaJbLUR: nonokeHue B llepmoamyeckon
crucTemMe XuMuyeckux aseMeHToB J[.11. Menzeneesa; cTpoeHHe UX aTOMOB; HAX0XKIEHUE B
pupoae. duznueckne M XUMHYECKHE CBOMCTBA MarHus M Kainblus. Baxnenmmue
COCTMHEHUST KaibIUs (OKCHUI, TUAPOKCUJ, COJH). JKecTKOCTh BOJBI U CIOCOOBI €€
yCTpaHEHHUS

3.5

AmoMuHUI: TonokeHue B llepuognmueckol cucreme Xumuueckux snemeHtoB [[.U.
MenzeneeBa; CTpOEHHUE aTOMa; HAXOXJIECHHE B mpupoje. PU3HMYECKHE U XUMHYECKUE
cBoiicTBa amoMuHus. AMOTEepHBIE CBOMCTBA OKCUIA M THAPOKCUAA ATFOMUHUS

3.6

PKenezo: monoxenue B Ilepuogmyeckoit cucreme xumuueckux osnemento .M.
MenzeneeBa; CTpOEHHE aTOMa; HAXOXKIECHHE B mpupoje. PU3HMYECKHE U XUMHYECKUE
cBoiicTBa kene3a. Oxcuapl, Tuapokcuasl u conu xenesa (II) u xxenesa (III), ux cocras,
CBOICTBA U MOJyYEHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHHE C o0paslaMi METaJUIOB M CIUIABOB, HX
(DU3NIECKUMHU CBOMCTBAMHU; HW3yYCHHE PE3YJIBTaTOB KOPPO3HH METAJUIOB (BO3MOKHO
MCIIOJT30BaHUE BUICOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJEHCTBHS OKCHIA KAIBIHS H
HATpHS C BOAOH (BO3MOYKHO HCIIOJIB30BAHNE BUICOMATEPHAIIOB); HCCIECAOBAaHUE CBOWCTB
PKECTKOW BOJBI; MPOIlECCa TOPEHHMS JKelle3a B KUCIOpOZAe (BO3MOXHO HCIIOJIB30BAHNE
BUICOMATEPHAJIOB); TIPU3HAKOB NMPOTEKAHUsI Ka4eCTBEHHBIX PEaKIii Ha MOHBI (MarHus,
Kanblus, altOMUHUA, IuHKa, kene3za (II) u »xenesa (III), memu (II); naGmronenue u
OTHCaHWE TPOIECCOB OKPAIIMBAHHUSA IUTAMEHH HWOHAMHU HATPUS, KaWs M KaJbIHS
(BO3MOJKHO HCITOJIb30BaHHE BHJICOMATEPHAJIOB); WCCIENOBaHHE aM(pOTEPHBIX CBOICTB




TUAPOKCHIA AIFOMUHUSA U TUIPOKCUJA LIMHKA; PEHICHUE HKCIEPUMEHTAIbHBIX 3a7a4 110
TeMme "BakHeinme MeTaJUIbI U UX COeTUHEHUS"

IXHMMMS ¥ OKpYXKarolas cpena

4.1

HoBble maTepuanbsl U TEXHOJOrMU. BeliectBa M Marepualibl B IOBCEAHEBHOW >KU3HU
uenoBeKa. XUMHUS U 310poBbe. be3omacHoe WMCIOJb30BaHUE BELIECTB U XUMHYECKHX
peakuuii B ObITy. [lepBas moMoIns Npu XUMHUYECKHUX 0KOTaX U OTPABJICHUSIX

4.2

(OCHOBBI KOJIOTMYECKON I'PaMOTHOCTH. XMUMHUYECKOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpeibl
[IJIK. Ponp XuMuM B pelIEHHH 3KOJOrMueckux mpobiem. [lpupoaHble MCTOYHUKU
YTJIIEBOAOPOAOB (yrojib, IPUPOAHBINA Ta3, He(PTh), MPOIYKTHI UX MEpepabOTKH, UX POJIb B
OBITY Y TPOMBIIIIIEHHOCTH

4.3

XUMUYeCcKU OKCIICPUMCHT: U3YUCHHUC 06pa3u03 MaTc€puralioB (CTCKJIO, CIIJIaBbI MCTAJIJIOB,

[OJIMMEPHBIC MaTEpPUAIIbI)

155.7. lna npoBeAeHUs] OCHOBHOTO FOCY/IapCTBEHHOTO dK3aMeHa 1Mo XxuMuu (naiee - OI'D
M0 XMMHUU) HCIONb3YeTCs MepeueHb (KoaudukaTop) npopepseMbix TpeOOBaHUI K pe3yabTaTam
OCBOCHHMSI OCHOBHOH 00pa3oBaTelbHOM MpOTpaMMbl OCHOBHOTO 00mero oOpa3oBaHHs U

QJICMCHTOB COACPIKAHUA.

Tabmuua 23.4

[Tposepsiembie Ha OI'D o xumMuu TpeOOBAHUS
K pe3yJibTaTaM OCBOSHHS OCHOBHOM 00pa30BaTEIILHOM MPOTPaMMBbI
OCHOBHOT0 00111eT0 00pa3oBaHMs

Kon [TpoBepsiemble TpeOOBaHUS K NPEIMETHBIM pe3yibTaTaM 0a30BOr0 YPOBHS
IIPOBEPAEMOr0 | OCBOEHMS OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOI'O OOILEro
TpeOOBaHUS oOpa3zoBanus Ha ocHoBe PI'OC
1 IIpencrasienue:
11 0 IT03HABAEMOCTH SIBJIEHUI PUPO/IbI, TOHUMaHNE 00BEKTUBHON 3HAUNMOCTH

OCHOB XHMHYECKOI HAaYKH KakK obiactu COBpPCMCHHOT'O €CTCCTBO3HAHUA,
KOMIIOHCHTA OGH.[Cﬁ KYJIBbTYPhBI U HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA B
YCIIOBUAX COBPEMCHHOI'O 06HleCTBa; INOHUMAaHHUEC MCCTa XUMHH CpPCIH
HPYIruxX €CTCCTBCHHBIX HAYK

1.2 O HAYYHbIX MCTOJAAX IO3HAHUA, B TOM HYHCIIC SKCIICPUMCHTAJIIBHBIX U
TCOPCTUUCCKHUX MCTOHAaX UCCICAOBAHUA BCHICCTB U U3YUCHUA XUMHUUCCKHUX
peaKHHﬁ; YMCHHEC UCITOJIB30BATh MOJCIIN AJIsL 00BSICHEHHS CTPOCHHUA aTOMOB
1 MOJICKYIJI

1.3 0 cdepax TPoPeCcCHOHAIBLHONW MESITEIIbHOCTH, CBSI3aHHBIX C XUMHEU |
COBPEMCHHBIMHA TEXHOJIOTUAMU, OCHOBAHHBIMHU Ha JOCTUIKXCHUAX
XUMHYECKOU HAayYKH, YTO IIO3BOJIUT O6yanOHII/IMCSI paccMaTpuBaTh XUMHIO
Kak chepy cBoeil Oymyiiel mpodecCHOHATBHON ACATENHHOCTH U CIENaTh
OCO3HAHHBII BBIOOp XUMUHU KaK MPOPHIBHOTO MpeaMeTa Mpu Mepexoe Ha)
YPOBEHB CpETHEro 0011Iero o0pa3oBaHus

2 BiraneHne cucteMoll XMMHMYECKUX 3HAHUM M YMEHHE IIPUMEHSTH CHUCTEMY
XMMUYECKHUX 3HAHMM, KOTOpasi BKJIFOYAET:
2.1 BOKHENIIINE XUMUYECKHE TTOHSATHS: XUMUYECKUW 3JIEMEHT, aTOM, MOJIEKYJIa,

BEIICCTBO, MPOCTOC MU CIIOKHOC BCHICCTBO, OJHOPOAHASA W HCOAHOPOIHAS]




CMECh, OTHOCUTEIIbHBIE aTOMHAs M MOJEKYJSpPHAs MAaCChl, KOJUYECTBO
BEIICCTBA, MOJb, MOJSIPHAs Macca, MOJSPHBIH 00BEM, OKCHJ, KHCIOTa,
OCHOBaHHUE, COJb (CpeaHsisi), XUMHUUECKasi PEeaKius, PEaKuu COeAUHEHUS,
pEaKLuyu pa3ioXKEHMs], PEaKLUK 3aMEIlEeHUs, peakuuu oOMEeHa, TEIUIOBOU
PPPEKT peakunu, 3K30- U YHAOTCPMHUECKUE PEAKLUH, pacTBOP, MACCOBas
ITOJIS1 XUMUYECKOTO JIEMEHTA B COCIMHEHUH, MAacCOBAsl IOJISl U IIPOLICHTHAS
KOHIIEHTpAallUsl BEUIECTBA B pacTBOpPE, AP0 aToOMa, SJIEKTPOHHBINA CIOM
aToMa, aToMHas oOpOWTanb, pagUyCc aroMa, BaJICHTHOCTb, CTEIEHb
OKHCIICHUSI, XUMHUYECKasi CBSI3b, AJEKTPOOTPULATEIBbHOCTb, IOJSApPHAS H
HETIOJSIPHAST KOBAJIEHTHAsA CBA3b, MOHHAs CBS3b, METAJUIMYECKAs CBA3b,
KpUCTaUIMuecKasi  pemieTka  (aToMHas, HWOHHAs,  MeTaJuIM4ecKas,
MOJICKYJIIpHAsi), HMOH, KAaTHOH, AHUOH, OJJEKTPOJUT M HEIIEKTPOJIUT,
PIICKTPOJIUTUYECKAss ~ JAMCCOLMALINS,  pEeakuuu  HOHHOro  OoOMeHa,
OKHCJIIMTEIBHO-BOCCTAHOBUTEIIbHbIE peaKkuuu, OKHCIIMTENb u
BOCCTAaHOBUTEJb, OKUCIEHUE U BOCCTAHOBIICHUE, DJIEKTPOJIM3, XUMUYECKOE
paBHOBEcHE, 0OpaTHMbIE U HEOOPATUMBIE PEaKIHU, CKOPOCTh XHUMHUYECKOM
peakuuu, katanusarop, [1/IK, koppo3us meTauios, CruiaBbl

2.2

OCHOBOITIOJIATAIOIINE  3aKOHBl ~XMUMHHU: 3aKOH COXpaHEHUsI  MaccChl,
nepuoauueckui 3akoH .M. MenzaeneeBa, 3aKOH IOCTOSIHCTBA COCTaBa,
BakoH ABOrajipo

2.3

TCOPHUU XUMHUHN: aTOMHO-MOJICKYJISIpHAad TCOpU, TCOPHUAL BHGKTpOHHTHqCCKOﬁ
MU CCoalm

BiageHue 0CHOBaMU XMMHUYECKON IPAMOTHOCTH, BKJIFOYAIOIICH:

3.1

YMEHHE MPaBUJIBHO HCIOIb30BaTh M3yYCHHBIC BEIIECTBA U MaTepUaibl (B
TOM YHCIIE MUHEpaJbHbIE YIOOPEHMS, METaUlbl U CIUIaBbl, MPOAYKTHI
nepepaboTKU MPUPOJAHBIX UCTOUYHUKOB YIIIEBOJIOPOAOB (YIJisl, MPUPOIHOTO
ra3a, He()TH) B OBITY, CEILCKOM XO34HCTBE, HA MMPOU3BOJICTBE U MIOHUMAHUE
BHAuUEHUSl KUPOB, OEIKOB, YIJIEBOJOB JJIsi OpraHHW3Ma 4YeJOBEKa; YMEHHE
[IPOTHO3UPOBATH BIUSIHUE BEUIECTB U XMMUYECKUX MPOILIECCOB HA OPTaHU3M
4ETOBEKA U OKPYKAIOIYIO IPUPOJIHYIO CPERY

3.2

YMCHHUEC UHTCIPUPOBATD XUMHWYCCKUC 3HAHUA CO 3HAHUAMU NPYTHUX y‘Ie6HBIX
IMPECAMCTOB

3.3

HaJlM4yMe OMNbITa padoThl C PA3IUYHBIMM HCTOYHMKAMM HHGOpMalUU IO
XUMUM ~ (HayyHas W Hay4yHO-TIOMYJIsIpHAs  JIUTepaTypa,  CIIOBapH,
CIPAaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLICHUBATb HH(bOpMaHHIO O BCIICCTBAX, HX
[MTPCBPALICHUAX U MMPAKTHUYCCKOM INMPUMCHCHUN U YMCHHEC UCIIOJIB30BATH €€
I PCILICHU L y‘IC6HO'HO3HaBaTeJ'ILHI>IX 3agaq

BiraneHne OCHOBaMM NOHATUMHOIO ammapaTa U CHUMBOJIMYECKOTO S3BIKA
XUMHUH U1 cOcTaBieHHs] (OpMyJl HEOPTaHWYECKUX BEIIECTB, ypaBHEHU]
XUMHAYECKUX PEakiuii; ocHoBaMu Xxumudeckoil HomeHknatypel (IUPAC u
TPUBUAIBHON)

'YMeHre 00BSICHATD CBSI3b MOJIOKEHUs deMeHTa B [leproanueckoit cucteme
C YMCJIOBBIMH XapaKTEPUCTHKAMU CTPOSHUS aTOMOB XUMHUYECKUX PJIEMEHTOB
(coctaB W 3apsna sapa, oOIIee YHCIO JJISKTPOHOB), pacIpeesICHHEM|
PIICKTPOHOB T10 YHEPTETHYECCKUM YPOBHSIM aTOMOB IE€PBBIX TPEX MEPHOJIOB,
KIS U KaJIBITHS

[IpencraBieHne O NEPUOAUYECKOM 3aBUCUMOCTH CBOMCTB XHMHUYECKHX

PJIEMEHTOB (paJiyC aTOMa, JIEKTPOOTPHUIIATEIILHOCTD), MPOCTHIX U CIIOKHBIX




BEIIECTB OT IMOJOXKEHUS IEMEHTOB B Ilepnonnueckoil cucreme (B MaJbIX
neproaax M riaaBHbIX MNOATPYIIAX) U JIEKTPOHHOIO CTPOEHMSI aToMa

7 YMenue knaccuumpoBarh:

7.1 XMMHYECKHE AIEMEHTBI

7.2 HEOPraHUYECKHE BEIIeCTBA

7.3 XMMHYECKHE PEaKIIUn

8 Y MeHue onpenensiTh:

8.1 BaJICHTHOCTh M CTENEHb OKUCICHUS] XUMUYECKUX IEMEHTOB, 3apsi]] HOHA

8.2 Bl XMMUYECKON CBSI3U M TUI KPUCTAJUINYECKON CTPYKTYPhI B COEAMHEHUSIX

8.3 XapakTep Cpejibl B BOJAHBIX pacTBOpax BEHIECTB (KMCIOT, OCHOBAHUM)

8.4 OKHCJIUTEIb U BOCCTAHOBUTEIb

9 YMeHne xapakTepu3oBaTh (U3NYECKHE M XUMHUECKHE CBOMCTRA!

9.1 [POCTHIX BeUIeCTB (KUCIOPOJA, 030H, BOAOPOJ, TpaduT, anMas, KpeMHHIH,
a30T, docdop, cepa, XJIOp, HATPHIA, KAJINH, MATHUMA, KAJIBIUN, aTFOMUHUM,
bKeJ1e30)

9.2 CJIOKHBIX BEIIECTB, B TOM 4YMCJ€ MX BOJHBIX PAacTBOPOB (BOJA, aMMHAK,
XJIOPOBOJIOPOJ], CEPOBOAOPOA, OKCUIBI U TUAPOKcHIbl MeTamioB I - 1A
rpynmn, amtoMmunus, meau (1), nunka, xenesa (11 u 1), okcuasr yraepoaa (11
u IV), kpemuus (IV), azota u docdopa (Il u V), cepsr (IV u VI), ceprucras,
CepHasi, a30TUCTas1, a30THas, pocdopHas, yronbHas, KpeMHHUEBask KMCIIOTa U
X COJIN)

9.3 [IPOTHO3UPOBATh U XapaKT€PU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
X COCTaBa M CTPOEHHUS, NMPUMEHEHHE BEIIEeCTB B 3aBUCUMOCTH OT MX
CBOWMCTB, BO3MOJKHOCTb IIPOTEKAHUS XUMHUYECKHMX HpPEBpallCHUH B
pa3JIMYHbBIX YCIOBUSAX

10 'YMeHMEe COCTaBIIATh MOJIEKYJIIPHbIE U MOHHBIE YPaBHEHHs PEAKLMH, B TOM
qucie:

10.1 €aKI[Mi HOHHOIO OOMeHa

10.2 OKHCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKITHI

10.3 VJUTIOCTPUPYIOIIMX XUMHUYECKHUE CBOMCTBA HM3YYEHHBIX KJIACCOB (TPYIIM)
HEOpPraHMYECKUX BEIIECTB

10.4 [10/ITBEP K IAIOLINX F€HETUYECKYIO B3aUMOCBSI3b MEX1Y HUMU

11 'YMeHue BIYUCIATh (IPOBOAUTH PacueThl):

111 OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIECTB, MAaCCOBYIO
ITOJTF0 XUMHUYECKOTO JIEMEHTA B COEIMHEHUH

11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,

11.3 KOJINYECTBO BEUIECTBA M €r0 Maccy, 00beM ra3os

114 [0 YpaBHEHMSM XMMHMUYECKHX PEaKLUi M HaXOJUTh KOJIWYECTBO BEIECTBA,
00BEM U MACCy PeareHTOB WU MPOJYKTOB PEaKINH

12 Brnagenue (3HaHHE OCHOB):

12.1 OCHOBHBIMH METOJaMH HAy4YHOTO IIO3HaHUsS (HAOJIOJeHre, H3MEpEHHUE,
PKCIIEPUMEHT, MOJICTMPOBAHUE) TPH HW3YYCHHH BEHIECTB M XUMHYECKUX
SIBICHHI; YMeHHE c(opMyIupoBaTh NpoOJIEMy W TIPENJIOKHTH IYTH €e
peneHust

12.2 Oe3omacHoi paboThl ¢ XUMHUYECKUMHU BEIIECTBAMHU, XUMHUECKOH MOCY0H U
iTabopaToOpHBIM 000PYIOBaHHEM

12.3 MpaBHiiaMyd O€30MacHOTO OOpallleHHs] ¢ BELIECTBAMM, HCIOJb3YEMbIMU B

HOBCG)]HGBHOI\/’I JKU3HHM, IIpaBUJIaMU TIIOBCACHUA B MLCIIAX c6epe>I<eH1/m

BIOPOBbS W OKPYKAIOWIEW MNPUPOJHOM Cpeabl; IMOHMMAaHWUE Bpena)




(OHaCHOCTI/I) BOBﬂCﬁCTBHH Ha KHUBBIC OPraHU3MBbI OIMMPCACIICHHBIX BCHICCTB,
CII0CO00B YMCHBIICHUS U MTPCAOTBPAICHUA UX BPCAHOT'O BOBI[GfICTBPIﬂ

13 Hanuune mnpakTHYEeCKUMX HAaBBIKOB IUIAHUPOBAaHUS M OCYLIECTBICHUS
CJICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:
131 M3ydeHHe W ONucaHue (U3NYECKHX CBOWCTB BEIECTB; O3HAKOMIICHHE C

(U3NUECKUMU U XHMHYECKUMH SIBICHUSIMH; OIIBITHI, WILTIOCTPUPYIOIINE
[IPU3HAKU IPOTEKAHUSI XUMUYECKUX PEaKIUiI

13.2 3ydeHre crioco0OB pa3feseHus cMecen

13.3 [OJIyueHUE KUCIOPOJa U HM3Y4YEHHE €ro CBOMCTB; MOIY4YEHHE BOAOPOJA U
M3y4YEeHHE €ro CBOICTB; IMOJIy4€HHE YIJIEKHCIIOTO ra3a U H3y4eHHE ero
CBOICTB; MOJy4eHHE aMMHUAKa U U3yUYEHHUE ero CBOWCTB

134 [IPUTOTOBJICHUE  PAcTBOPOB C  OINPEACICHHOW  MaccOBOW  Jloneit
[PACTBOPEHHOI'0 BEUIECTBA

13.5 [IpUMEHEHNE WHINKATOPOB (JJaKMyca, METHJIOpaHXa U (heHoadTanernHa) st
oTpezieNIeHus] XapaKkTepa Cpelibl B pacTBOpPaxX KUCIOT U HIeNIouen

13.6 MCCIIETOBAHUE U OMHUCAHKHE CBOWCTB HEOPTaHMUYECKUX BEIIECTB Pa3IUYHBIX

KJIaCCOB;, H3YUYCHHC BSaHMOﬂeﬁCTBHH KHUCJIOT C MCTalJIaMH, OKCHIAMU
MCTAJIJIOB, PACTBOPUMBIMHU M HCPACTBOPUMBIMHU OCHOBAHHAMM, COJIAMU,
[MOJIYYCHHUEC HCEPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHUEC OAHOI'O MCTaJJIq|
APyrumMm 13  pacTtBOpa COJIM; HCCIICAOBAHUC aMQ)OTepHBIX CBOMCTB
TMAPOKCUAOB aJIFOMHUHUA U NUHKA

13.7 pellIeHNEe SKCIEPUMEHTANBHBIX 3a7ady 1o TeMaMm: "OCHOBHBIE KJIACChI
HEOPraHWYeCKUX COeauHEHuU"; "DnekTpoiuThueckas auccoruanus';
"Ba)xHeline HeMETAJUIBI U UX coenuHeHus'"; "BakHeninre MeTaaiabl U UX
coequHeHMs"

13.8 XUMHUYECKHE SKCIEPUMEHTBHI, WUTIOCTPUPYIOIINE TPU3HAKA MPOTEKAHUS

[peaKIMii HOHHOTO OOMEHA; KaueCTBEHHBIC PEaKIIMi Ha MPHCYTCTBYIOIINE B
BOJHBIX PacTBOPAX MOHBI: XJOpPHUI-, OpomMua-, HOAHUI-, cyabdat-, pocdat-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THAPOKCHI-HOHBI, KaTHOHBI aMMOHHS,
MarHusi, KaJablus, aTIOMUHUS, JKenesa (2+) u xxenesa (3+), meau (2+), HIUHKA]

14 Y MeHue:

141 [pEICTaBIsATh  pe3yibTaThl  AKCIEpUMEHTa B (oOpMe  BBIBOJOB,
OKa3aTenbCcTB, TpaQuKOB W TaONWIl ¥  BBIIBIATH OMIIMPHYECKHE
BaKOHOMEPHOCTH

14.2 YCTAHABJIMBaTh CBSI3U MEXJY peaJbHO HaOMI0JaeMbIMU XUMHUYECKUMHU

MABJICHUAMHU MW MpoLECCaMH, NPOUCXOAAIINMU B MAKpPO- U MHUKPOMHUPC,
OOBACHATH IIPUYNHBI MHOFOO6paSI/IH BCIICCTB

Tabnuua 23.5

HepequL OJIEMCHTOB COACPIKAHUSA, TPOBEPACMBIX HA OCHOBHOM
TOCYAapCTBECHHOM 3K3aMCHC 110 XUMHUU

Kon IIpoBepsiemMblIil 2IEMEHT COAEpKaHUS
1 [[TepBoHavanbHBIE XUMHUYECKHE TIOHSITHS

1.1 YUucTeie BerectBa U cmecu. CriocoObl pa3/iesieHust CMecei
1.2 |AtomMbl © Monekynbl. XHMHYECKHE diieMeHThl. CHUMBOJIBI XUMHYECKHX DSJIEMEHTOB.
[TpocThie U CIIOKHBIE BEIIECTBA.




1.3

Xumunueckass (opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHMX 3JeMeHTOB. CTeneHb
OKHCIICHUS

1.4

3aKOH MOCTOSHCTBA cocTaBa BelecTB. OTHOCHUTEIbHAS aToOMHass Macca. OTHOCUTETbHAS
MOJICKYJIsIpHAst Macca. MaccoBast 10JIs XUMUYECKOT0 DJIEMEHTA B COSMHCHHUH

1.5

KonmuecTBo BemecTBa. Monbs. Monsipaast Mmacca. Monsipablii 00beM ra3oB. B3auMocBs3b
KOJIMYCCTBA, MACCHI 1 YUCJId CTPYKTYPHBIX CAWHUI BCIICCTBA

1.6

Dusznueckue U XUMHUYECKHE SBJICHUSI. XHUMHUUYCCKas pCaknuusga U €€ IpPU3HAKH. 3akoH
COXPaHCHUA MACChbl BCIICCTB. XHUMHUYECKHUE YpaBHCHHUA

[lepuonnueckuii 3akoH u Ilepmoandeckass cucrema xumudeckux 3yemeHToB J[.H.
MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepuonuueckuii 3akoH. llepumogmyeckas cucrema XuMUYecKux dyemeHToB J[.U.
MenneneeBa. [lepuoasl u rpynmbl. @U3HUECKUI CMBIC MOPSAIKOBOIO HOMEPA, HOMEPOB
Mepro/ia U TPYIIIBI SJIEMEHTA

2.2

Ctpoenne aromoB. CoctaB aTomMHbIX saep. M3otonbl. OnekTpoHbl. CTpoeHwue
PIEKTPOHHBIX 000JI0YEeK aTOMOB MepBbIX 20 XUMUYecKuX 3JeMeHTOB llepuonndeckoii
cuctemsl /[.1. MeHneneeBa

2.3

3aKOHOMepHOCTI/I B UI3MEHCHUH CBOMCTB XMMHUUYECKHX DJIEMECHTOB IEPBLIX TPEX IICPUOIOB,
KajIus, KaJIbLHA (pam/lyca dTOMOB, OJJICKTPOOTPpHUIATCIbHOCTH, MCTAJUIMYCCKHUX H
HEMCTATIINYCCKUX CBOﬁCTB) U UX COCJMHEHHUI B COOTBETCTBHUH C MOJ0KEHUEM 3JIEMEHTOB
B HepI/IO,I[HqCCKOﬁ CUCTCMC U CTPOCHHUCM UX ATOMOB

CTpoeHue BelecTna

3.1

XumMuyeckas CBSI3b. KoBanenTtHas (monmsipHast W HETOJISIPHAS ) CBSI3b.
DJIEKTPOOTPULIATETILHOCTh XUMUYECKHX 3JIeMEHTOB. MonHas cBs3b. Metammuyeckas
CBSI3b

3.2

Tunbl KpUCTAUIMUECKUX PEIIETOK (aTOMHAas, MOHHAs, METajuIMuecKas), 3aBUCUMOCTH|
CBOICTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U BUJIA XUMUYECKOW CBSI3U

Bakuewime MpEaACTAaBUTCIIN HECOPTraHNYCCKUX BCHICCTB. Hemerammel u ux COCIUHCHMUA.
MeTamisl 1 uX COCIMHCHUA

4.1

Knaccupukanuss M HOMEHKJIAaTypa  HEOPraHMYECKHMX  COEAMHEHHWH:  OKCHIOB
(comeoOpa3yromye: OCHOBHBIE, KHCIIOTHbIE, aM(OTEepHbIE) M HecoJeoOpa3yrolue;
OCHOBaHMHU (II€JI0YM M HEPACTBOPUMBIE OCHOBAHMS); KUCIOT (KHUCIOPOACOEpKAIUEe U
OECKUCIOPOAHBIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPeTHUX M KHCIIBIX)

4.2

Du3nyecKne 1 XMMUYECKHE CBOKCTBA MPOCTHIX BEILIECTB-HEMETAIIIOB: BOJOPOAA, XJI0pa,
KHCIIOPO/Ia, Cepbl, a30Ta, hocdopa, yriepoaa, KpeMHUs

4.3

Dduznyeckue M XUMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJUIOB: JIMTUA, HATPUA,
KajIusd, MarHusd U KaJlbIIUs, aJIOMHUHHA, KCJIC3a. QHGKTpOXI/IMI/I“ICCKI/Iﬁ psaa HaHpH)KeHI/Iﬁ
MCTAJIJIOB

4.4

du3nueckue M XMMHYECKHE CBOMCTBA BOJOPOIAHBIX COEIMHEHUM HEMETaJIOB:
XJIOpPOBOJIOPOJIA, CEPOBOJOPOAA, AMMHAKA

4.5

dusndecKue 1 XUMHIECKUE CBOMCTBA OKCHI0B HeMeTaiuioB: cepsl (IV, VI), azora (11, IV,
V), docdopa (111, V), yrinepona (11, IV), kpemuus (IV). Ilonydenne okcuioB HeMETaIOB

4.6

Xumudeckue cBoicTBa okcuaoB: MetamwioB IA - IIIA rpynn, nunaka, menu (I1) u xenesal
(11, 110). [Mony4eHre OKCHUIOB METAILIOB

4.7

XUMHYecKue CBOWCTBA OCHOBaHMM H aM(OTEPHBIX THAPOKCUIOB (HA TIpUMEpe
TUAPOKCHIOB QIIOMUHUA, JKele3a, IuHKa). [lomydueHne ocHOBaHHWN W amM(pOTEPHBIX
TUIPOKCHJIOB

4.8

OO0111e XUMUYECKUE CBOMCTBA KUCIIOT: XJIOPOBOJIOPOAHOMN, CEPOBOJOPOIHOM, CEPHUCTOM,
CepHOM, a30THOHU, (HochHOPHOM, KPEMHHEBOM, YrolbHOU. OCcoObIe XUMHUYECKHE CBOWCTBA]
KOHIICHTPUPOBAHHOM CEpHOM M a30THOW KUCIIOT. [losydeHne kucnor




4.9

OO611e XMMHUYecKre cBoiicTBa cpeHux coneil. [lomydenue coneit

4.10

[lonyuenue, coOupanue, paco3HaBaHUE BOAOPOJA, KUCIOPOAA, aMMHUaKa, yrJICKUCIOro
rasa B JJaDOpaTOpUH

4.11

[Tony4yeHne aMMuaka, CepHOM M @30THOW KUCIIOT B MPOMBIIUIEHHOCTH. OO01me crnocoob!
[1OJIY4EHUS] METAJIOB

4.12

['eHeTHyecKas CBI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COCHI/IHGHI/Iﬁ

5 [Xumuueckue peaxiyu

5.1 [Knaccudukarys XAMHYECKUX PEaKIMi M0 Pa3IMYHbIM MPU3HAKAM: [0 YHUCIY M COCTaBY)|
YIACTBYIOIIMX B PEAKIIMU BEIIECTB, O TEIIOBOMY 3(h(dEKTy, M0 U3MEHEHUIO CTEeTICHEH
OKHCIICHHUSI XHMUYECKHX JICMEHTOB

5.2 [TermoBoit 3pdPeKkT XMMUUYECKON peakUuH, TEPMOXMMHUYECKUE YypaBHEHHS. JK30- U
PHIOTEPMHUYECKUE peakIiu. TepMOXHMHUYECKIE YpaBHCHHS

5.3 |OKUCIMTETBHO-BOCCTAHOBHUTENBHBIE  peaknud. OKHCIUTENH W BOCCTaHOBHTEIH.
[Iporiecchl OKHUCIIEHHMSI M BOCCTAHOBIICHHS. OJIEKTPOHHBIA OajaHC OKHUCIUTEIHHOA
BOCCTAHOBUTEIILHOW PEAKIIUU

5.4 Teopust 3JIEKTPOIUTHYECCKONW AMCCONMANUK. KaTHOHBI, aHUOHBL. JIEKTPOJHMTHl U
HEedIeKTPouThl. CHIIbHBIE B Ci1a0ble 3JeKTPoIuThl. CTeNeHb TUCCOIUAINN

5.5 [Peakunu HOHHOTO OOMeHa. Y CIIOBHS IPOTEKAHHS PEaKIMii HOHHOTO 0OMEeHa, TOJIHbIE
COKpallleHHbIC HOHHBIC YPABHEHUS PEaKIHi

6 [Xumus u okpyKaromas cpesa

6.1 BemectBa 1 MaTepuaibl B IOBCEIHEBHON KU3HU YellOBeKa. be3omacHoe UCIOIb30BaHUE
BEIIECTB M XMMHUYECKHX peakuuii B jabopatopum u ObiTy. IlepBas momomp mpu
XMMHYECKHX 0YKOTaX M OTPABJICHUSX

6.2 [Xumunueckoe 3arpsAa3HeHne OKpyKaroliei cpeisl (KUCIOTHBIE 0K/, 3arpA3HEHHE TOYBHI,
BO3JyXa M BOJIOEMOB), CIIOCOOBI €ro mnpenoTBpamieHus [IpenenbHas TomycTuMas
koHreHTpanus BemiecTB ([1K). Ponp xumumM B pemieHHH SKOJIOTHYECKHX TPOOIICM.
Y cunieHre napHUKoBOro 3pdexTa, pa3pynieHrue 030HOBOIO CIIOsI

6.3 [[Ipumenenune cepbl, a3ota, (ocdopa, yriaepona, KPEeMHHUs U MX COCAUHEHUI B OBITY,
MeMIIHE, TPOMBIIIJIEHHOCTH U CeJIbCKOM Xo3siiicTBe. [IprMeHeHe MeTauioB U CIUIaBoOB
(cTanmb, YyryH, AIOPATIOMHHHN, OpOH3a) B OBITY M NMPOMBIIIIEHHOCTH MX COCAMHEHHH.
[ToHsiTHE O KOPPO3UU METAJIIOB, OCHOBHBIE CLIOCOOBI 3aLTUTHI UX OT KOPPO3UH

6.4 [[IpupoHble HCTOYHUKH YTIIEBOIOPOIOB (Yroyib, IPUPOIHBIN ra3, He(Th), MPOLYKTHI HX
nepepaboTku (O€H3MH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH

6.5 [[TepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCAMHEHMIX YIIIEPOa
(MeTaH, JTaH, STHICH, AlleTHIICH, TaHOJ, TIIMIEPHH, YKCycHas kuciora). [Tonstue o
OMONIOTMYECKH BaKHBIX BEUIECTBAX: JKUpaxX, OeNKax, yrJIeBOJax - M UX POJH B XKH3HY
yeJoBeKa

7 [Pacuersr:

7.1 |mo hopMyaM XMMHUYECKAX COCTUHEHHI

7.2 |]Maccel (MaccoBOM) JIOJTH PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 |10 XUMUIECKUM YPABHEHHUSIM




