JlonosiHeHHe K padoyeil mporpamMMe y4e0HOro npeamera « XuMHusD
nJs 8-9 knaccos
Kogugukarop npoBepsieMbIx TpedoBaHMi K pe3yabTaraM ocBoeHus QOII
00O u 371eMEeHTOB COAEPKAHUSA 110 XUMHHU

IIpoBepsiemble TPeOOBAHUSA K Pe3yJIbTATAM OCBOEHMSI OCHOBHOM
oOpa3oBarTesibHON MporpaMmsl (8 KJiacc)

Kon [IpoBepsieMble PEeAMETHBIE PE3YJIBTATHI OCBOCHUS OCHOBHOM
IpoBepsAEeMOr | 00pa30BaTEIBHOM MPOrpaMMbl OCHOBHOT'O 00I11IET0 00pa30BaHUs
0 pe3yJibTara

1 ITo Teme: "llepBoHavaibHbIE XUMUYECKHE MOHATHS"

1.1 PacCKpbIBaTh CMBICII OCHOBHBIX XWMHYECKHX MOHSITHH: aToM,
MOJIEKYJIa, XUMHUYECKUI 3JIEMEHT, MPOCTOE BELIECTBO, CI0KHOE
BEILIECTBO, CMECh (OAHOPOJIHAS U HEOJHOPOHAS), BAJIEHTHOCTb,
OTHOCUTEJIbHAsI aTOMHasi U MOJIEKYJISIpHas macca, KOJIUYECTBO
BEILIECTBA, MOJIb, MOJISIpHas  Macca, MaccoBas  JOJs
XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISPHBIA O0BEM,
XUMUYECKasi peakius, Kiaaccuukauus peakiuil: peakiuu
COCIMHEHUS, PEAKIUHU PA3JIOXKECHUS, PEAKIMU 3aMEICHUS,
peakuuu OOMEHa, 2JK30- U DOHIAOTEPMUYECKHE PpEaKIIHH,
TErI0BOM 3 (HEKT peakiuu, pacTBOp, MaccoBast J0Js1 BEIIECTBA
(TporeHTHAsI KOHILIEHTpAIKsl) B pacTBOpE

1.2 WUTIOCTPUPOBATH  B3aUMOCBSI3b ~ OCHOBHBIX ~ XHMHYECKUX
TOHSITUWA U NPUMEHSTh 3TH MOHATHS MPU ONKHCAHUU BEILIECTB U
UX IIPEBPALICHUN

1.3 HCIIOJB30BaTh XHMHMYECKYI0 CHUMBOJIUKY JJISI COCTaBIICHUS
(opMy BEIIECTB U YPAaBHEHU XUMUYECKUX PEAKIUI

1.4 pacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHSI MAacChl BELIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yUEHUSI, 3aKOHA
ABoraapo

1.5 OTIpEeNeNsATh BAJICHTHOCTh aTOMOB OJJIEMEHTOB B OWHApHBIX
COETMHEHUSIX

1.6 KJ1acCU(UIIMPOBATh XUMHUYECKHE PEAKLIUU (110 YUCITY U COCTaBY

YYacCTBYIOUIMX B PEAKIIUH BEIIECTB, IO TEINIOBOMY (D (DEKTY)

1.7 BBIYUCIISITh OTHOCUTEIIBHYI0 MOJIEKYJAPHYI0O M MOJISIPHYIO
MaccChl BEIIECTB

1.8 BBIYUCIATD MACCOBYIO OO XHMMHYCCKOTO 3JICMCHTA 11O




dbopmye coequHeHus,

1.9

BBIYHCIIATD MaCCOBYIO JOJIFO BCHOICCTBA B paCTBOPC

1.10

MPUMEHATh  €CTECTBEHHO-HAYYHBIE METOJbl IO3HAHUS —
HaONIOAEHUE, M3MEpPEHUE, MOJACIUPOBAHUE, DKCIIEPUMEHT
(peayibHBIM U MBICIICHHBIN )

I[To Teme: "BaxHneilmme TMpeACTaBUTEIM HEOPTaHUUECKUX
BelecTs"

2.1

PACKpPBIBATb CMBLICII OCHOBHBLIX XHMMHYCCKHX TIOHSTHI: OKCHI,
KHCJIOoTa, OCHOBAHHUC, COJIb

2.2

ONpEeNeNATh NPUHAUICKHOCTh BEIIECTB K OMNPEACICHHOMY
KJIACCy COEMHEHUH 10 (hopMyiam

2.3

KJ'IaCCI/ICI)I/ILII/IpOBaTB HCOPraHNM4YCCKHEC BCIICCTBA

2.4

XapaKTepru30BaTh (OMUCHIBaTh) OOIHE XUMHYECKHE CBOWCTBA
BEIIECTB  PA3JIMYHBIX  KJIACCOB, TMOATBEPXHas OIHUCAHUE
MpUMEPAMH  MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX pPEaKIUn

2.5

ITPOTrHO3HUPOBATH CBOMCTBA BCIICCTB B 3aBUCHMOCTH OT HX
KadCCTBCHHOI'O CcOoCTaBa, BO3MOXHOCTHU IIPOTCKAHUA
XUMHUYCCKHUX HpeBpaIHeHI/Iﬁ B PAa3/IMYHBIX YCIOBHUAX

2.6

CJIeIOBaTh MpaBWJaM IM0JIb30BaHUS XWMUYECKOW IMOCY/ION U
mabopaTOpHbIM  O0OpyJOBaHHMEM, a  TaKXe  IpaBWIaM
oOpareHus ¢ BEeIeCTBaMH B COOTBETCTBUU C MHCTPYKITUSIMU T10
BBITIOJIHEHUIO ~ J1aOOpPaTOPHBIX ~ XUMHYECKHX  OIBITOB IO
MOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOAOpOIa U
KHCJIOpPOJia), MPUTOTOBJIEHUIO PACTBOPOB C OINpEAESIEHHON
MAacCOBOM JOJIEM PAaCTBOPEHHOI'O BEIIECTBA, IJIAHUPOBATH M
MPOBOANTh XHUMHUYECKHE DKCIEPUMEHTHI IO PACIIO3HABAHUIO
pacTBOpPOB IIENOYEH W KHUCIOT C TOMOMIbIO HWHIMKATOPOB
(;makmyc, heHondTasent, METUIIOPAHXK U APYTHE)

2.7

IIPOBOJUTH PACUYETHI IO YPABHEHUIO XUMUYECKON PEAKLIUU

ITo Teme: "Ilepuomuueckuii 3akoH u llepuonnueckas cucrema
xumudeckux sneMeHToB .M. MenneneeBa. CTpoeHHE aTOMOB.
XUMHUYECKasT  CBSI3b. OKUCAUTETLHO-BOCCTAHOBUTEIBHBIE
peakuun"

3.1

PaCKpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKHUX TOHSTHUH: SIpO
aToma, PJIEKTPOHHBIN CIIOM aroma, aTOMHas OpOUTaNb, PAINYC




aToMa, XHUMHYCCKaA CBA3b, MMOJsIpHAaA 141 HEMOoJIsIpHasd
KOBAJICHTHAsA CBA3b, JJICKTPOOTPHLATCIIbBHOCTL, MOHHAA CBA3b,
HOH, KaTUOH, aHHOH, CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTL XUMHNYCCKHUC JJICMCHTEI

3.3

ONMUCHIBATh M XapaKTepu3oBaTh  TaOMMuHyr0  Qopmy
[leproanueckoit cuCTEMbl XMMHUYECKUX SJIEMEHTOB: pa3inyarhb
noHsTus '"riaaBHas mnoarpymmna (A-rpynma)' u  "mobouHas
noarpynna (b-rpynma)", "mansie" u "6osbire" nepuoasl

3.4

packpeiBath  cMmbicn  llepmonmueckoro  3akona  J[.W.
MeHnpneneeBa: J1€MOHCTPUPOBATh INOHMMAaHHUE MEPUOINYECKON
3aBUCUMOCTH CBOMCTB XMMHYECKUX 3JEMEHTOB OT HX
nonoxkenus B [lepunoguueckoi cucreme

3.5

COOTHOCUTh OOO3HAYEHUs, KOTOpbIE HMMEITCS B Ta0IuLe
"[leppoguueckass cucremMa XUMUYECKMX dneMeHTtoB J[.H.
MenpneneeBa" € YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHMS
aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB M 3apsj sjpa, ooIiee
YUCJIO D3JIEKTPOHOB M PACHpPENEIEHUE HX MO 3JIEKTPOHHBIM
CJI0SIM)

3.6

ONpCACIIsITL CTCIICHb OKHCJICHHUA JSJICMCHTOB B 6I/IHapHBIX
COCIUMHCHUAX

3.7

OIIPpCACIIATE BUI XMMHUYECKOM CBSI3U (KOBEU'IGHTHEUI )51 I/IOHHEUI) B
HCOPIraHNYCCKHUX COCIHMHCHUAX

IIpoBepsiemble d1eMeHTBI coAep:KaHud (8 Kiace)

Kon

[IpoBepsieMblil S3JIEMEHT COAECPHKAHUS

HepBOHaqaanLIe XUMHWYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumun. Ponb XuMHUM B )KM3HU YEIIOBEKA. XUMUS B CUCTEME
Hayk. Tena wu BemectBa. Dusnyeckue CBOWCTBA  BELIECTB.
ArperatHoe COCTOSTHUE BEILIECTB

1.2

[TonsaTHe 0 MeTonax Mo3HAHUSA B XUMHUHU. YHCTBIE BEIECTBA M CMECH.
CnocoOsI pazjeneHust cMeceit

1.3

ATOMBI W  MOJEKyJbl. XUMHUYECKHE 3JeMEHTbl. CHUMBOJIBI
XUMUYECKUX 3JIeMEeHTOB. [IpocThie U CioXKHbBIE BeliecTBa. ATOMHO-
MOJICKYJISIPHOE YUEHHUE

1.4

Xumnueckas  (opmyna. BaneHTHOCTP  aTOMOB — XMMHYECKHX




3JIEMEHTOB. 3aKOH NOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCHUTENbHAS
atromMHasg macca. OTHOCUTEIbHas MOJICKYJIpHAsA Macca. MaccoBas
JO0JISI XUMHYCCKOI'O 3JICMCHTAa B COCANMHCHHUHN

1.5

KonuyectBo BemectBa. Monb. MounspHas wmacca. Bzaumocsszb
KOJIMYECTBa, MAacChl M YHCIAa CTPYKTYPHBIX €IUHUIl BEIECTBA.
Pacuetsl o hopmynaM XUMUYECKUX COSTUHEHUN

1.6

Ou3znyueckre M XUMHUYECKHE SBICHUS. XUMHUYECKas PEaKIus U ee
OpU3HAKU. 3aKOH COXPAHEHUS MacChl BEIIECTB. XHUMHYECKUE
ypaBHeHus. Kiaccupukamus XUMHYECKUX PEAKIHUA (COSAMHECHHUS,
pasIoKeHus, 3aMeIeHUs, OOMEHa)

1.7

XUMUYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XMMHMYECKOM NOCYIOH, C
npaBujamMu paboTbl B JabOpaTOpuM M MpUEMaMU OOpalleHHs ¢
71a00paTOpPHBIM 00OPYIOBAaHUEM, U3YUEHHE U ONUCAHUE (PUINUYECKUX
CBOMCTB  00pa3LOB HEOPraHMYECKUX  BEIECTB, HaONIOJCHUE
¢u3nyeckux (MIaBJIeHUE BOCKA, TassHUE JIbJa, pAaCTUPAHUE caxapa B
CTYIIKE, KMIIEHHE W KOHJEHCAlus BOJAbI) U XUMHYECKHX (TOpeHue
CBEYM, NMPOKAIMBAHUE MEIHOM IPOBOJIOKH, B3aMMOJECHCTBHE Mena C
KUCJIOTOM)  sIBJICHWW, HaONIOJGHWE U  OINHCaHUE MPHU3HAKOB
OpPOTEKaHUs ~ XMMHUYECKHMX  peakuuil  (pas3jiokeHue  caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3ioKeHUe
ruapokcuna meau (II) mpm HarpeBaHuu, B3aUMOJAEHCTBHUE Kee3a ¢
pactBopoM coiu Meau (II), uzydenue cnocoOoB pasnesieHus] cMeceit
(c moMonIbI0 MaruuTa, (pUIBTPOBAHUE, BbIIAPUBAHUE, AUCTHILISALNSA,
xpoMarorpadusi), TNPOBEACHUE OYKMCTKM  IOBAPEHHOM  COJIH,
HaONIOZGHWE W ONHCAHHME PE3yJNbTATOB IPOBEICHHS  OINbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHWs MAacChl, CO3JaHUE MOJEeH
MOJIEKY (IIapOCTEPKHEBBIX )

Baxueitmme npencraBUuTeNM HEOPraHUYECKNUX BEIIECTB

2.1

Bo3nyx — cmeck razoB. CocraB Bo3ayxa. Kucnopox — anemMeHT u
npocToe BeniecTBo. Haxoxaenue kuciaopoaa B Mpupoe, Pusnueckue
U XUMHUYecKue cBOMCTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue
kuciopoga. CrnocoObl TMONy4eHUs KHCIOpoAa B JabopaTopuud U
npoMblIUIeHHOCTH. KpyroBopoT kuciopona B npupoae. O30H —
AJUTOTpOIHASA MOAU(DUKALIMS KUCIOPOa

2.2

TeroBoit  3¢h(deKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECCKUE
ypaBHEHUS, 9K30- U JHAOTEPMHUYECKUE peakuuu. TOIUIMBO: Yroib U
METaH. 3arpsi3HEHHUE BO3/lyXa, YCWIEHHE MapHUKOBOro 3ddexra,
pa3pyluieHre 030HOBOTO CIOs

2.3

Bonopon — anemeHT u npocroe BemectBo. Haxoxaenue Bogopoa B




npupoae, (puU3nyeckue U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE,
cnocoOsI nmoxyyeHus. KucnoTsl u conu

2.4

MOHSIpHBIﬁ 00BeM Ta30B. PacueTsl M0 XMMHYCCKUM YPaBHCHUAM

2.5

dusnueckne CBOMCTBA BOAbBL. Boma kak pactBoputenb. PacTBopsl.
HacplieHHble 1 HEHACBIIIEHHBIE pacTBOPBL. PACTBOPUMOCTH BEIIECTB
B Boje. MaccoBasg nons BemlecTBa B pAacTBOpE. XHMHUYECKHE
cBoiicTBa BoAbl. OcHOBaHuA. Poib pacTBOpOB B NPHUPOAE U B KU3HU
yesoBeka. KpyroBopor BOAbl B IPUPOAE. 3arpsi3HEHHUE NPUPOIHBIX
BoA. OXpaHa ¥ OYMCTKA IIPUPOIHBIX BOJ

2.6

Knaccudukanus HEOPTaHUYECKUX COCJIMHEHUU. Okcupl.
Knaccudukanus OKCHJIOB: coJieoOpasyromme (OCHOBHEIE,
KUCJIOTHBIE, am(poTepHble) U HecosieoOpasyromue. HoMeHnknaTypa
okcuoB. duznyeckre U XUMUYECKHUE CBOMCTBa OKCHAOB. [lomyuenue
OKCHJIOB

2.7

OcHoBanus. Knaccudukanusi OCHOBaHHMI: IEIOYH U HEPACTBOPUMBIE
ocHoBaHuA. HoMeHnkarypa ocHoBaHui. DU3NUECKUE U XUMUAYECKUE
CBONCTBa OCHOBaHUU. [lonydeHne ocHOBaHUM

2.8

Kucnorel. Knaccudukaumss kuciaor. Homenkimatrypa  KHUCIOT.
@OU3NYECKHEe W XHUMHUYECKHE CBOWMCTBA KHUCIOT. Psii aKTUBHOCTH
MetaioB H.H. bekerosa. [lonydyenue kucmor

2.9

Comu. Homenknatypa cosieil. @PU3NUECKUE U XMUMUYECKUE CBOMCTBA
conei. [lomyuenue cosnen

2.10

I'eneTnyeckas CcBSI3b MCIKAY KJIaCCaMHU HCOPIraHUYICCKUX COCI[I/IHCHI/Iﬁ

2.11

XUMHUYECKNH JKCIIEPUMEHT: KaueCTBEHHOE OIIPELICIIEHUE
COJICp’KaHMsl KHUCJIOpPOJla B BO3AyXe, IOJIy4YeHHE, coOupaHue,
pacrio3HaBaHWE M M3Yy4YCHUE CBOWCTB KHCIOPOJa, HaOII0CHHE
B3aMMOJICUCTBHS BEIIECTB C KUCIOPOJOM U YCJIOBHUSI BOZHUKHOBEHUS
U TpeKpaiieHus ropeHus (mokapa), O3HaAKOMJICHHE C oOpas3lamMu
OKCHUJIOB U OIKMCAHWE WX CBOWCTB, TIOJIy4eHHE, CcoOupaHue,
pacro3HaBaHWE€ W HW3y4Y€HHWE CBOWCTB Bojopoda (TopeHue),
B3auMojielicTBue Bojopona ¢ okcugom wMeau  (II)  (Bo3mokHO
WCIIOJIb30BaHUE BUIEOMATEPHUATIOB), HAOIIOIeHHE 00pa3IloB BEIECTB
KOJMYECTBOM | MOJb, HCCIEOBAaHUE OCOOCHHOCTEW pPacTBOPEHUS
BEILIECTB C Pa3IMYHON PaCTBOPUMOCTHIO, PUTOTOBJICHUE PACTBOPOB
C ONpPENEICHHOW MAacCOBOM JIOJIEM PACTBOPEHHOTO BEIIECTBA,
B3aMMOJICHCTBHEC BOJBI C MeETaUIaMH (HaTpUEM | KaJbIIHeM)
(BOBMOXXHO  HCIIOJBL30BaHWE  BHUACOMATEPHAIOB),  OIpeJeicHue
pacTBOPOB  KHCIOT U IIEJI0Ye ¢ TMOMOIIbI HHJIUKATOPOB,
UCCIeIOBaHUE OOpa3llOB HEOPraHMYECKUX BEIIECTB Pa3IMUYHBIX




KJaccoB, HaONIOAEHHE M3MEHEHMs OKpAaCKM HWHAMKAaTOpOB B
pacTBOpax KHUCJIOT W WIEJIOYEH, U3YyYCHUE B3aMMOJACHCTBUSA OKCHUIA
meau (II) ¢ pacTBOpoM cepHON KHCIOTBI, KHUCIOT C METAJUIAMH,
peaKuui HEUTPAINU3ALMU, ITOJYyYEHUE HEPACTBOPUMBIX OCHOBAHMWM,
BBITECHEHUE OJHOr0 METaJlla APYIMM M3 pacTBOpa COJIM, PELICHHE
SKCIIEPUMEHTAJBHBIX 3a7ad 1o TeMme '"Baxueiline Kiacchl
HEOPraHUYECKUX COeAUHEHUN"

[lepuonuueckuit 3akoH u Ilepumonuueckas cucreMa XHUMHYECKUX
snementoB J[.M. MengeneeBa. CTpoeHHe aTOMOB. XHMHUYECKas
CBsI3b. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU

3.1

[lepBple MONBITKM  KJACCU(UKALUU XUMHUYECKHX  DJIEMEHTOB.
[lonssTve © Tpynmax CXOOHBIX 3JEMEHTOB  (LIEJIOYHBIE U
ICJIOYHO3EMENIBHBIE  METAJUIbl, TaJOr€Hbl, HWHEPTHBIE  Tas3bl).
DNeMEeHThI, KOTOpble 00pa3ytoT aM(pOTEPHbIE OKCUABI U THIPOKCUIBI

3.2

Ilepuognueckuii 3akoH. Ilepuomnueckas cucTeMa XUMHUYECKHUX
3JIEMEHTOB J.N. Menzeneena. KopoTkonepuoanas 51
JuTMHHOTIepuoaHast ¢opmbl [leproandeckoil CUCTEMBI XMMHUYECKHX
anemenToB .M. Menneneesa. Ilepuonsl u rpynmbl. PU3nUECKUN
CMBICJI IOPSAIKOBOTO HOMEPA, HOMEPOB NIEPUOIA U TPYIIIIBI JIEMEHTA

3.3

Crpoenue aromoB. CoctaB aTOMHBIX sigep. M30Tombl. DIIEKTPOHBL.
CtpoeHue 3JeKTPOHHBIX 000J04YeK aTOMOB MEPBbIX 20 XUMHUYECKHUX
anemeHToB  llepmommueckonn  cucrembr  JI.W.  Menpaeneena.
XapakTepuCcTUKa XUMHUYECKOTO 3JJIEMEHTa IO €ro IIOJIOKECHHUIO B
[Tepnoanueckon cucreme .M. Menneneena

3.4

3aKOHOMEpPHOCTM  M3MEHEHUs paguyca aTOMOB  XHMHYECKUX
JJIEMEHTOB, METAJUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IIO
rpynmnamM W nepuojaMm. 3HadeHwe I[lepuogmyeckoro 3akoHa U
Ileppoan4eckol CHUCTEMBI XMMHUYECKUX JJIEMEHTOB I PA3BUTHUSA
Hayku U npaktuku. /.. MenaeneeB — ydeHbI U Ipak1aHUH

3.5

Xumunyeckasi cBsA3b. KoBasieHTHas (MOJIApHAsi U HEMOJSIPHAsA) CBS3b.
DIIEKTPOOTPULIATENILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAas CBS3b

3.6

Crenenb okuciieHusA. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.
[Ipoueccel  OKuCIEHHMST HW  BOCCTAHOBJICHHUS. OKHCIUTENM W
BOCCTaHOBUTEIHU

3.7

XVWMHUYECKUI AKCIIEPUMEHT: M3ydYeHHe 00pa3lioB BEIIECTB METAIOB
Y HEMETaJUIOB, B3aUMOJEWCTBHE TMIPOKCUAA LMHKA C pacTBOpPaMHU
KUCJIOT M 1IEJ04YeH, IPOBEICHUE OIBITOB, WILIIOCTPUPYIOLINX
OpPUMEPHl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIMil (ropeHue,
peaKIuy pasyioKeHUs, COSTUHECHMS)




IIpoBepsieMble TpeOOBaHUS K Pe3yJbTATaM OCBOCHHMS OCHOBHOM

oOpa3oBaresibHOI MporpamMmsl (9 KJ1acc)

Konx
MpoBEPsIEMOT
0 pe3yJibTara

[IpoBepsieMble TPEAMETHBIE PE3YIBTATHI OCBOCHHSI OCHOBHOM
00pa30BaTeNbHOM MPOrPaMMbI OCHOBHOT'O 00IIIEro 00pa30oBaHUs

1

ITo Teme: "BemiecTBo u XuMHu4decKkas peakius"

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUUYECKUX MOHSATUNA: pacTBOD,
ANEKTPOJIUTHI, HEDBJIEKTPOJIUTHI, AIEKTPOJIUTUYECKAS
JTUCCOLIMAIIMS, pEaKIMH HOHHOTO OOMEHa, KaTalau3aTop,
XUMUYECKOE paBHOBECHE, OOpaTUMble U  HEOOpaTUMBbIE
peakuuu, OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE peakuuu,
OKHUCJIUTENb, BOCCTAHOBUTENb, OKHUCIEHUE M BOCCTAHOBIICHUE,
ajuioTponusi, aMpOTEpPHOCTh, XUMUYECKAs CBSI3b (KOBaJICHTHAsI,
MOHHAs, METAJUIMYECKas), KPUCTAININYECKasl PelleTKa, CIUIABBI,
CKOPOCTb XUMHUYECKOU pEAKLIUH

1.2

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX  XUMHYECKHUX
IIOHATUN U MPUMEHSTH 3TU MOHATUS IIPU ONKUCAHUU BEILIECTB U
UX IIPEBPALICHUN

1.3

COCTaBJISITh YPABHEHMSI DJECKTPOJMTHYECKON  JTUCCOLMAILIUU
KHUCJIOT, IIIEJI0OYEH U COJIEH, TOJHBIE U COKPAILlCHHBIEC YPaBHEHUS
peakIuii HOHHOTO 0OMeHa

1.4

PacKpbIBaTh  CYIIHOCTh  OKHCIIMTEIHbHO-BOCCTAHOBUTEIBHBIX
peakIuii TOCPEICTBOM COCTABJICHHUS JJICKTPOHHOTO OanaHca
ATUX PEAKIUN

1.5

IMPOBOANUTHL PACUYCTLI IO YPAaBHCHHUTIO XUMHUUYECKOMN peaKnun

[To temam: "Hemeramnel u ux coeamnenus" u "Metauibl 1 UX
coeaquHeHuda"”

2.1

XapakTepu3oBaTh (OMHUCHIBATH) OOIMME U CHEHIUPUISCKUE
XMMHUYECKME CBOWMCTBA TPOCTHIX U  CJOXHBIX  BEIIECTB,
MOATBEPK/1asi OMMCAHUE TTPUMEPAMU MOJICKYJISIPHBIX U MOHHBIX
YPAaBHEHHM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUAN

2.2

COCTaBJISITh YPaBHEHHUS peaKIum, ITOJITBEPIKIAOIIINX
CYLIECTBOBAHUE T'E€HETUYECKOM CBSA3M MEXIYy BEUIECTBAMHU
PA3JIMYHBIX KJIACCOB

2.3

ITPOTHO3HUPOBATH CBOMCTBA BCIICCTB B 3aBHCHMOCTH OT HX
CTPOCHUA, BO3MOXXHOCTHU ITPOTCKaHUs XUMHNYCCKUX




NPEeBpPAILEHUN B PA3TUYHBIX YCIOBUAX

2.4

CJIE0OBATh MPABUJIAM IOJB30BAHHUS XWMHUYECKOM MOCYIOU H
Ja00paTOpHbIM  00Opy/JOBaHWMEM, a TakXke  IMpaBujIaM
oOpallleHHsI C BeIIECTBAMU B COOTBETCTBUHU ¢ MHCTPYKIIUSIMH T10
BBITIOJTHEHUIO ~ JTA0OPATOPHBIX ~ XUMHUYECKHUX  OIBITOB  IIO
MOJTYYEHUIO U COOMPaHMIO Ta3000pa3HbIX BEIIECTB (aMMHaKa U
YTJIEKUCIIOTO Ta3a)

2.5

IIPOBOJIUTH PEAKIIMH, TOATBEPKIAIONINEC KAUYSCTBCHHBIN COCTaB
Pa3IMYHBIX BEUIECTB: PaCllO3HABATH OMBITHBIM MyTEM XJIOPHI-,
Opomua-, woaua-, kapoonar-, docdar-, cumukar-, cynbdar-,
THJIPOKCHUI-UOHBI, KATHOHBI aMMOHHS, HOHBI H3YYCHHBIX
METAJJIOB,  MPHUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPraHUYECKUX BEIIECTB

ITo Teme: "Xumus u okpy:xatomias cpenaa”

3.1

PACKpbIBATh CMBICH OCHOBHBIX XuMHueckux mnonstuu: [1JIK
BEILIECTBA; KOPPO3HsI METAJIIOB

3.2

MPUMEHATH OCHOBHBIC OIEPAIUN MBICIUTEILHON JESITEIbHOCTH
— aHallu3 ¥ CUHTE3, CpaBHEHHE, 0000IICHUE, CUCTEMATU3AIINIO,
BBISIBJICHUE MPUUYMHHO-CIICJICTBEHHBIX CBSI3EH — JJI1 U3Yy4YCHUS
CBOWMCTB BEHIECTB M XUMHUUYECKHX PEAKIHI; ECTECTBEHHO-
Hay4YHblE METOJbl TIO3HAHUS — HAOJIOJCHUE, HU3MEPEHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (peaibHBIN 1 MBICIICHHBIN )

IIpoBepsiemble 31eMeHTHI coAep:kaHud (9 Kiaace)

Kox

[IpoBepsieMblil 2JIEMEHT COIEpKAHUS

BemectBo n xumnueckas peakuus. [loBropenne

1.1

Ilepuonnueckuit 3akoH. llepuomuueckass cucrema XUMHUYECKUX
snemenToB .M. Menneneera. CTpoeHuEe aTOMOB. 3aKOHOMEPHOCTH B
U3MEHEHUHU CBOWCTB XHMHYECKHMX JJIEMEHTOB IIEPBBIX TpeEX
IIEPUOJIOB, Kalus, KaJbLUUs U UX COCIMHEHUU B COOTBETCTBHUM C
MIOJIOKEHHUEM BJIEMEHTOB B [leproanueckoi cucteme U CTPOCHUEM UX
aTOMOB

1.2

CtpoeHue  BemiecTBa:  BHJbl ~ XHMHMYECKOM  CBA3U.  THUIBI
KPUCTAJUIMYECKUX PELIETOK, 3aBUCUMOCTh CBOVCTB BEILIECTBA OT THUIA
KPUCTAJUIMYECKOM  PEIIETKM W BHJA  XUMHYECKOW  CBS3H.
Knaccudukanus © HOMEHKJIaTypa HEOPTaHWYECKUX  BEIECTB
(MexayHapoHasi ¥ TpUBHabHAsH). XUMUYECKUE CBOMCTBA BEIIECTB,




OTHOCAIIMUXCA K pa3/IM4YHBIM KJIaCcCaM HCOPraHHUYCCKHX CO@ﬂHHeHHﬁ,
I'CHCTHYCCKAA CBA3b HCOPIraHNYCCKHUX BCIICCTB

1.3

Knaccudukanus XuMUYECKUX pPEAKIUH MO pa3IMyHBIM TpU3HAKAM
(M0 4YMciy W COCTaBy YYAaCTBYIOIIMX B PEAKIMH BELIECTB, IO
TerioBoMy 3¢ (deKTy, 10 H3MEHEHUIO CTElEeHEeW OKUCICHUs
XUMUYECKUX  DJIEMEHTOB, MO  OOpaTUMOCTH, IO  YYacTHIO
KaTanu3aTropa). JK30- u SHAOTEPMUYECKUE peakiuu,
TEPMOXHMMHUYECKHE ypaBHEHMs. [IoHATHE O CKOPOCTH XHMHUYECKOU
peakiuu

1.4

ITonsarue 00 O6paTI/IMLIX )41 H€O6paTI/IMI>IX XUMHWYCCKUX PCAKIHAX.
I[loHsiTHE O TOMOTEHHBIX U I'CTCPOICHHBIX PCAKIUAX. [lonsitue o
XUMHUYCCKOM PAaBHOBCCHU. CDaKTOPI)I, BJIMAIOIINC Ha CKOPOCTH
XUMHUYECKOM PCAaKIUHU U ITIOJIOKCHUC XUMHYCCKOT'O PABHOBCCHUA

1.5

OKMCIIMTEIIbHO-BOCCTAHOBUTEILHBIC pCaKnuu, BHGKTpOHHBIﬁ OajaHC
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOM PCaKm. CocraBnenue
ypaBHeHHﬁ OKHUCJIMTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ C
HCIIOJIB30BAHHUCM MCTOJA 3JICKTPOHHOI'O OanaHca

1.6

Teopus DJIEKTPOIUTHYECKOW  JUCCOLUMALMU.  DJIEKTPOJUTHI U
HEIJNEKTPONUThl. KaTuoHbl, aHWOHBL. MexaHHW3M JOHCCOLMAlUU
BEIIECTB C pA3JIMYHBIMU BUJAMH XUMHYECKON CBs3u. CTeneHb
nucconuanuu. CunbHbIe U ciadble AIEKTPOIUTHL. Peakuiuu MOHHOTO
oOMeHa. Y CIOoBHS MPOTEKaHUs Peakluii HOHHOTO 0OMEHa, MOJIHbIE U
COKpalllCHHbIE HOHHBIE YypaBHEHUs peakiui. CBOHCTBa KHUCIOT,
OCHOBAaHHI U COJICH B CBETE MPENICTABICHUN 00 3JIEKTPOIUTUIECKOMN
nucconmanuu. KadecTBeHHble peakunu Ha HOHBL [loHsATHE O
TUAPOIIU3E COJIEN

1.7

XUMHAYECKAUM  DKCIIEPUMEHT:  O3HAKOMIICHME C  MOJACISAMH
KPUCTAINTIMYECKUX PEHIETOK HEOPTAaHMYECKUX BEIIECTB — METAJIOB U
HeMeTauioB (rpadgura W anmasa), CJIOXKHBIX BEHIeCTB (XJopuaa
HaTpus), HUCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOU
peakiuyu OT BO3JCUCTBUSL Pa3IUYHBIX (PAKTOPOB; HCCIIECIOBAHUE
AJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoIlecca AUCCOIHAIUN
KUCJIOT, Imeloyed W cojle  (BO3MOXKHO  HMCIIOJb30BaHHUE
BUJICOMATEPUANIOB);  TMPOBEJAEHUE  OMNBITOB, WLIIOCTPUPYIOIIUX
OpU3HAKK TPOTEKAHMUsS] pPEeaKuuid HOHHOro oOMeHa (oOpa3oBaHue
ocajJKka, BBIJCJIICHHME Ta3za, oOpa3oBaHWE  BOJBI);  OIBITOB,
WUTIOCTPUPYIOLIUX TMPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii  (rOpeHue,  peakuuu  pas3loXKEHHs,  COCAUHEHHS);
pacrio3HaBaHWE€  HEOPraHMYEeCKUX  BEIIECTB  C  [OMOUIBIO
KAQueCTBEHHBIX PEAaKIMl Ha HWOHBI, PEIICHHE 3KCIEPUMEHTATbHBIX
3aja4




HemeTrannel 1 ux coequHEeHUS

2.1

OO6mrast xapakTeprcTrka raoreHoB. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CrtpoeHue U (pusmyeckue
CBOWCTBA MPOCTHIX BEUIECTB — IAJIOTEHOB. XUMHUYECKHAE CBOMCTBA Ha
npuMepe xjopa (B3auMOJECHCTBHE C MeETaUlaMH, HEMeTallJlaMH,
menoyamu).  Xjopooaopon. ConsiHas  KUCIOTa, XUMHUYECKHE
CBOMCTBA, IIOJIy4yeHUE, IIpuMeHeHue. JledcrBue xyopa H
XJIOPOBOAOPOJA HA OPraHW3M 4YeJIOBEKA. BaxkHelime XJI0puabpl U UX
HaxXO0XJICHUE B MPUPOJIC

2.2

O6mass xapakrepuctuka 3yeMeHToB VIA-rpynmbel. OcobeHHOCTH
CTPOCHHUSI aTOMOB, XapaKTEpHbIE CTENEeHU OkucieHusa. CtpoeHue u
¢u3nueckrue CBOMCTBA MPOCTHIX BEHIECTB — KHUCJIOPOJAa M CEpBHI.
AmnoTpornHble  MOIU(UKAIMKA KHUCIOpOoJa U Cepbl. XUMUYECKUE
cBolicTBa cepbl. CepoBOAOPO, CTpOEHUE, PU3NUECKHE U XUMUUECKUE
cBoricTBa. OKCHUIBI CEphbl KaK MPEJACTABUTENIM KHUCIOTHBIX OKCHJIOB.
CepHnas kuciora, (U3MYECKHE U XUMUYECKUE CBOWCTBA (0OOIIME Kak
MPEJCTAaBUTENS Kjacca KHUCIOT U crnenuduyeckue). XUMHUYECKHUE
pEeaKIlMH, JIeKa[Ue B OCHOBE MPOMBIIIJIEHHOTO CIOco0a MOoIy4YeHus
cepHod  kucnotel. [Ipumenenune. Conm  CEpHOM  KHUCIOTHI,
KaueCTBEHHAs peakius Ha cyib(par-uoH. HaxoxkneHue cepbl U ee
COCAMHEHU B MpUpoJe. XHUMHUYECKOE 3arpsA3HEHUE OKPYKAOLIEH
Cpelbl COCIMHEHUSIMU Cepbl (KUCJIOTHBIE JOXKIH, 3arpsa3HEHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €T0 MPEJOTBPAICHHUS

2.3

OO6miast xapakTepucThKa 3JieMeHTOB VA-rpynmnbl. OcoOeHHOCTH
CTpPOCHHSI aTOMOB, XapaKTEpHbIE CTEMEHW OKHCICHHUSI. A3OT,
pacnpocTpaHeHHe B NpUpoAe, Hu3nueckue U XMMHUECKHUE CBOMCTBA.
Kpyrosopor a3zora B mpupoae. AmMMHaK, ero (Qusmueckue u
XUMHUYECKHUE CBOWMCTBA, MOJy4YeHHe U npumeHeHue. Coln aMMOHUS,
ux  (usmueckue W = XMMHYECKHE  CBOICTBa, IPUMEHEHHUE.
KadecTBenHasi peakiius Ha HOHBI aMMOHMs. A30THas KHUCIIOTa, €€
nojiyueHue, (U3MYECKMe M XUMHUYECKHE CBOMCTBa (0OIIHME Kak
IpeICTaBUTEN Kilacca KUCIOT U crnernuduyeckue). Mcnonbp3zoBanue
HUTPATOB U COJIEH aMMOHHS B Ka4eCTBE MUHEPAIBHBIX YIOOPECHUH.
XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCTOTHBIC HOX M, 3arpsI3HEHUE BO3/1yXa, TOUBHI  BOJJOEMOB)

2.4

docdop, amrorporubie Momudukanuu (pocdopa, duzmueckue u
xumudeckue corctBa. Oxcup docdopa (V) u dbochopnas Kuciora,
¢usnyeckue U XMMHYECKHE CBOWCTBA, moiyueHue. Mcmonbp3oBanue
docdaToB B KauecTBE MUHEPAIBHBIX yI0OpEHUI

2.5

Ob6mrast xapakrepuctuka synemeHToB I[VA-rpynmel. OcobeHHOCTH
CTPOEHHS aTOMOB, XapaKTEpHBIE CTEMEHW OKHCICHUs. YTIEpO/,




QJIOTPONIHBIE  MOAM(UKALMHM, pPACIpOCTPAaHEHHE B  IPUPOJE,
¢usznyeckue M XUMHUYECKUE CBoiicTBa. Ancopbuus. Kpyrosopot
yrinepoaa B npupone. Oxcuabl yriepojga, HUX (QU3MYECKHE WU
XUMHUYECKUE CBOMCTBA, JEHCTBUE HA KUBBIE OPraHU3MBbI, MOJYyUYECHHE
U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBI, CBSI3AHHBIE C OKCHJIOM
yraepona (IV); rumore3a r1100aNbHOrO TMOTEIUIEHHUS KIIMMATa;
NapHUKOBBIN 3P PexT. YTonbpHast KUCI0Ta U €€ COJIH, UX (PU3nIECcCKre
U XMMHYECKHE CBOICTBA, MOJyYeHUE W NMpuMeHeHune. KauecTBeHHas
peakuus Ha KapOoHar-uoHbl. Mcrnosb3oBaHue KapOOHATOB B OBITY,
MEIULUHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO0351CTBE

2.6

[lepBoHauanbHble MOHSITHS OO0 OPraHMYECKUX BEIIECTBAX Kak o
COCMHEHUSX yriepoja (MeTaH, 3TaH, ATWIECH, alleTUJICH, 3TaHOJ,
[JIMIEPUH, YKCYCHas KUCJIoTa). X cOCTaB M XMMUYECKOE CTPOCHUE.
[TonsTie O OMOJIOTMYECKH BaXXKHBIX BEIECTBAX: JXKHUpax, O€lKax,
YTJIEBOJAX — U UX POJIM B KU3HU YeJIOBeKa. MaTtepuaibHOE €AMHCTBO
OPTaHUYECKUX U HEOPTaHUYECKUX COCTMHEHMI

2.7

KpemHuuii, ero gusznyeckrue U XMMHYECKHE CBOMCTBA, MOJYyYEHUE U
npumeHenue. CoenuHeHus KpemHuss B npupoae. OOmume
npeacraBieHuss 00 okcuae kpemHus (IV) m xkpemHueBoM Kuciore.
Cunukarsl, UX  UCIOJIb30BAaHUE B OBITY, MEULMHE,
OPOMBIIUICHHOCTH.  BakHedme  CTpOUTENBbHBIE  MaTepHUaJIbL:
KepamMHKa, CTEKJIo, IIeMEeHT, OeToH, xene300eToH. [IpoGrembl
0€30MacHOTO  HCIIOJIb30BAHUSA  CTPOUTENBHBIX  MaTepualoB B
IIOBCETHEBHOM KU3HU

2.8

XVWMHUYECKUI JKCIEPUMEHT: H3ydeHuEe OoOpaslloB HEOPTaHMYECKHX
BEIIECTB, CBOMCTB COJISTHOM KHUCJIOTHI; MPOBEIACHUE KAaYECTBEHHBIX
peaknmii Ha XJOPUA-WOHBI W HAONIOJEHHE TPU3HAKOB UX
MPOTEKAaHMs; OIBIThL, OTpa)xaromue ¢(U3NUECKHEe U XUMHYECKUE
CBOMCTBA TajJOT€HOB U WX COEIMHEHUN (BO3MOKHO HCIOJIb30BAHUE
BUJICOMATEPUATIOB);  O3HAKOMJICHME C  OOpa3lamMu  XJIOPUJIOB
(ramoreHuI0B); O3HAKOMJIGHME ¢ oOpa3lamMd cephl U ee
COEAMHEHUAMHU (BO3MOXXHO HCIOJIb30BAHHE BUJIEOMATEPUATIOB);
HaOJIOJICHUE TIpollecca OOYrJauMBaHUSI caxapa TMOJ JIEUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOW KHCIOTHI, HW3YYCHHE XHUMHUYECKHUX
CBOMCTB pa30aBICHHON CEpPHON KHUCIIOTHI, MPOBEICHUE KaueCTBEHHOU
peakimu Ha Cyib(aT-uoH U HAONIOACHUE MPU3HAKa €€ MPOTEKAHMUS;
O3HaKOMJIEHHE C (PU3MYECKMMHU CBOMCTBaMHU a30Ta, (ochopa um ux
COCIMHEHU  (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHUAIIOB),
oOpasilamu  a30THBIX ¥ (ocHOpHBIX yAOOpEHUH; TMOJIy4YCHUE,
coOupanue, pacro3HaBaHWE W M3YYCHHE CBOWCTB aMMHAKa;
MPOBE/ICHNE KaYECTBEHHBIX PEaKIMi Ha UOH aMMOHUA U GocdaT-uoH
W W3yuYeHHWE TPU3HAKOB WX TMPOTEKAHUS, B3aUMOJICHCTBUE




KOHIIEHTPUPOBAHHOM a30THOM KHCIOTBI C MEIbI0 (BO3MOXKHO
UCII0JIb30BaHUE BUJICOMATEPUATIOB); U3y4eHHue Moeen
KPUCTAJUIMYECKUX  pEUIeTOK  aimasza, rpadura, (QyuiepeHa;
O3HAaKOMJIEHUE C MPOLECCOM aACOpPOIMU PACTBOPEHHBIX BELIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOKMCTBOM IIPOTHBOTA3a; MOJIy4EHUE,
coOupaHue, pacro3HaBaHUE M M3yYEHUE CBOICTB YTJIEKHCIIOTO rasa;
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIMil Ha KapOOHAT- U CHIIMKAT-HOHBI
U W3y4YCHHE [IPU3HAKOB MX IPOTEKAHUSA; O3HAKOMIICHHE C
MPOAYKIMEN CUJIIMKATHOU IIPOMBIIITICHHOCTH; pelienue
DKCIIEPUMEHTAJIBHBIX 3a7a4 o TeMme "BakHelime HeMeTaulbl U UX
coenquHeHud"

MerTauisl ¥ UX COCIUHCHUA

3.1

OOmiass xapakTepuCTUKa XUMHUYECKHX JJIEMEHTOB — METAJJIOB Ha
OCHOBAaHHUM UX NOJIOKEeHUs B lleproauyeckoil cucreMe XUMHUYECKHX
anementoB JI.MI. MenneneeBa u crpoeHnss aroMoB. CrtpoeHue
METaJUIOB. Merammueckas CBS3b 51 MeTaNInYecKast
KPHUCTAJUINYECKAsl peIIeTKa. DJIEKTPOXUMHUYECKAN Psii HAIPSIKECHAU
METaJUIOB

3.2

duznyueckre W XUMHUYECKHE CBOMCTBa MeTamioB. OOiue crnocoObl
nosyyeHus: MetawioB. [loHsATHE O KOpPpO3WM METajuiOB, OCHOBHBIE
crocoObl  3amuThl UX OT Koppo3uu. CraBbl (CTajab, 4YYTryH,
TIOpAIIOMUHUNM, OpoH3a) U HMX TNpUMEHEHHEe B OBITY U
MIPOMBIIICHHOCTH

3.3

[Ilemounble MeTaIbl: TOJOXKEHWE B llepuoanueckor cucreme
xumudeckux sneMeHtoB [[.M. MeHnneneeBa; CTpoeHHME HX aTOMOB;
HaxoXjaeHue B npupojae. dusnyeckue U XUMUYECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kayusi). OKCUJIBI U TUIPOKCUIBI HATPUS U KaJIusl.
[IprmMeHeHnE METOYHBIX METAJIOB U UX COCIUHEHUI

3.4

Marnuii ¥ 1meIoYHO3eMebHBIC META/UTbI (KaJIbIHii): MOJOKCHHUE B
[Tepnoanyeckoit cucreme xumudeckux 3nementoB .M. Menpaeneena;
CTPOECHHE HWX aTOMOB; HaxOXJAeHue B mpupoje. Duzuyeckue u
XUMHUYECKHE CBOMCTBA MarHus M KajbliMsa. BaxkHelne coeTuHEHUS
KaJbLiusl (OKCHUJI, TUIPOKCHUA, COoiH). JKecTKOCTh BOJBI U CIIOCOOBI €€
YCTpaHEHUS

3.5

AmomuHuii: nonoxkenve B Ilepuoanueckoi cucTeMe XMMHUYECKHX
anemeHToB J.M. MeHpaeneeBa; CTpoeHME aToMa; HAXOXKICHUE B
npupone. Dusznueckue U XUMUYECKHME CBOWCTBA  AJIOMUHUS.
AM@doTepHbie CBOWCTBA OKCHIA U TUAPOKCHIA ATFOMUHUS

3.6

Kenezo: mnonoxenne B Ilepuoandeckon CUCTEME XUMHYECKHUX




anemeHToB JI.MI. MeHpaeneeBa; CTpo€HUE aToOMa; HAXOXKICHUE B
npupoae. Puznueckue U XUMHUUYECKHE CBOMCTBa >xene3a. OKCHBbI,
ruapokcusl U cosm xenesa (II) u xxenesza (III), ux cocra, cBoiicTBa
Y TIOJTy9YCHHE

3.7

XUMHUYECKHUI HKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMi METaIOB U
CIUTABOB, WX (U3MUYECKUMHU CBONCTBAMM;, H3YYECHHE pPE3yJIbTAaTOB
KOPPO3UH METAIJIOB (BO3MOXKHO HCIIOJIb30BAaHUE BHIEOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJECUCTBUS OKCHJIa KajbIUs M HATPUS C BOJOH
(BO3BMOXKHO  HCIOJIb30BAHHE BHUJIEOMATEPHUANIOB); HUCCJEIOBAHUE
CBOWCTB KECTKOM BOJBI; IpOLECCAa TOPEHUS KeIe3a B KUCIOPOJE
(BOBMOXXHO  UCIIOJIB30BaHUE  BUJIEOMATEPUANIOB);  IMPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX pPEaKIM Ha WOHBI (MarHus, Kajblus,
amfomMuaus, nwuHKa, ckeneza (II) m xemesa (1), memu (II));
HaOJII0/ICHUE U OMKMCAaHUE MPOIECCOB OKPAIIMBAHUA IJIAMEHU HOHAMU
HATpUs, Kalug W KaublMsd  (BO3MOXHO  HCIOJIb30BaHUE
BUJICOMATEPUAIIOB); UCCIIEOBAHUE aM(dOTEPHBIX CBOWCTB
TUAPOKCUIA  AIIOMHHUS W TUAPOKCHJA  UHMHKA;  PEUICHUE
AKCIEPUMEHTANIbHBIX 3aJlady Mo TeMe '"BakHelmme MeTaiibl U uX
coeauHeHus"

XHUMUS 1 OKpY-Karolas cpena

4.1

HoBble Marepuanbl M TexHOJOTMHU. BellectBa W MaTepuayibl B
MOBCEHEBHOM JKM3HM 4YeJIOBeKa. XUMHS U 3J0pOBbE. be3omacHoe
HCIIOJb30BaHUE BEIIECTB U XMUMHUYECKUX peakuuit B ObiTy. IlepBas
MTOMOIITb MTPU XUMUYECKUX 0XKOTaX U OTPABICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKOW TPAMOTHOCTH. XHWMHUYECKOE 3arpsi3HEHUE
okpyxaromen cpeapl. [IJIK. Ponb XuMuM B pelIeHUN 3KOI0THYECKUX
npobnem. IlpuponHble  MCTOYHUKH  yriaeBOAOPOAOB  (YroJib,
MPUPOIHBINA ra3, HePTh), MPOIYKTHI UX MEPEPAOOTKH, UX POJIb B OBITY
Y POMBIIICHHOCTH

4.3

XUMUYECKUM OSKCIEPUMEHT: H3yUYeHHE O00pa3lloB MaTepHhalioB
(cTeksio, CrIaBbl METAJIOB, MOJMMEPHbBIC MATEPUAIIbI)




IIpoBepsiembie Ha OI'D no xumuu TpedGoBaHUSA

K pe3yJibTaTaM O0CBOEHHUsI 0OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMbl

OCHOBHOT'0 0011Ier0 00pa3oBaHMs

Kon
pOBEPSIEMOT
0 TpeOboBaHMs

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yabTaTam
0a30BOTO YPOBHS OCBOEHUS OCHOBHOW 00pa30BaTEeIbHON
IpOrpaMMbl OCHOBHOTO 00111er0o 00pa3oBanus Ha ocHoBe OI'OC

1

HpeI[CTaBJIeHI/Iei

1.1

0 MO3HABA€MOCTH SIBJICHUM IMpUpOoaAbl, IOHUMAHUC 0O0BEKTHBHOM
3HAaYUMOCTH OCHOB XUMHYECKOU HaYKH Kak o0JjlacTu
COBPECMCHHOTI'O CCTCCTBO3HAHNA, KOMIIOHCHTA 06Hl€ﬁ KYJIbTYPBI
151 Hp&KTPI‘i@CKOﬁ ACATCIIBHOCTH  YCJIOBCKA B  YCJIOBHAX
COBPCMCHHOI'O 06Hl€CTBa; IIOHUMAaHHNC MCCTa XHMHHU CpCAu
APYIrux €CTCCTBCHHBIX HAYK

1.2

0 HaY4YHBIX MCTOdax IIO3HaHMHI, B TOM YHCJIC
OKCIICPUMCHTAJIbHBIX U TCOPCTHYCCKHUX MCTOAAX HMCCIICAOBAHUA
BCIICCTB MW  HU3YUYCHHA XHMHYCCKHUX peaKHHﬁ; YMCHHUC
HCIIOJIB30BaTb MOJICIHN AJIsA 00BSICHECHMS CTpOCHHUA aTOMOB H
MOJICKYJI

1.3

0 cdepax mnpodeccHOHATBLHON MNESITEIbHOCTH, CBS3aHHBIX C
XUMHEH W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHKCHHSIX ~ XHMHYECKOM  HAayKd,  9YTO  TIO3BOJIHT
oOydJaronuMmcsi paccMaTpuBaTh XHUMHIO Kak cdepy cBoei
Oynymieit  mpodeCCHOHAIBHOM — JEATEIBHOCTH W ClIelaTh
OCO3HAHHBIA BBIOOP XMMHHU KaK MPO(HILHOrO HpeaMeTa IpH
Mepexo/ie Ha YPOBEHb CPEIHETO 0011ero o0Opa3oBaHus

Bnanenue cucremonl XUMHYECKUX 3HAHUWA U YMEHUE TPUMEHSTH
CUCTEMY XMMHUYECKUX 3HAHUN, KOTOPAS BKIIOYAET:

2.1

BaXXHEHMIIME XUMHUYECKHE MOHATHUA: XMMHUYECKUN DSJIEMEHT,
aTOM, MOJIEKYJIa, BEIECTBO, IPOCTOE M CIOKHOE BEIIECTBO,
OJIHOPOJIHAsA U HEOJHOPOIHAsl CMECh, OTHOCUTEIbHBIE aTOMHAs
U MOJIEKYJSIpHAasT MAacChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJIIpHasT Macca, MOJSPHBIE 00bEeM, OKCHJ, KHUCIOTa,
OCHOBaHHUE, COJb (CpelHssl), XMMHUYECKas pEeakius, pPeakiuu
COCIUHEHMS, pEaKUUW PA3NOKEHUsI, PEaKIUU 3aMEIICHHUS,
peakuuu oOMeHa, TermaoBol A(pPexT peakuuu, 3K30- U
SHAOTEPMUYECKUE  pEaKIMu, pPacTBOp, MaccoBas  JOJs
XUMHUYECKOTO 3JIEMEHTa B COEAMHEHUHM, MaccoBas OIS U
NPOLIEHTHAs KOHLIEHTpAlUsl BELIECTBA B pacTBOPE, SIAPO aToMa,
AJIEKTPOHHBIN CIIOM aroMa, aTOMHas OpOuTalb, PaJuyC aToma,




BaJICHTHOCTb, CTENEHb OKHUCJICHHS, XHMHYECKas  CBS3b,
ANEKTPOOTPUILIATEILHOCTD, noJIIpHas u HenoJisIpHas
KOBAJICHTHAsl CBsI3b, WOHHAs CBsA3b, METAIMYECKas CBS3b,
KpUCTaJUIMYECKasi penieTka (aToMHasi, MOHHAs, METaJTNYecKas,
MOJIEKYJISipHasi), HOH, KaTHOH, AaHWOH, JJIEKTPOJUT U
HEIJIEKTPOJUT, SJIEKTPOJIUTHYECKAS] JIUCCOLMALUSA, pPEaKUUU
MOHHOT0 0OOMEHA, OKUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUH,
OKHUCJIUTENb U BOCCTAHOBUTEIb, OKUCIEHHE U BOCCTAHOBJICHUE,
ANEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaThUMble U
HeoOpaTUMbIE pEaKIMH, CKOPOCTh XHUMHYECKOM peakiuu,
karanuzarop, [1JIK, koppo3usi MeTasioB, CrijiaBbl

2.2

OCHOBOTIOJIATAIOIINE 3aKOHBI XUMUH: 3aKOH COXPAHEHUS MacCCHhI,
nepuoanueckuil 3akoH .M. MenneneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOrajJpo

2.3

TEOPUM XUMHH: ATOMHO-MOJIEKYJISIDHAsT TEOpHUS, TEOpHUs
ANEKTPOITUTHIECKON TUCCOLUALINT

BJ'IaIIGHI/IG OCHOBaMM XHUMMYECKOM I'paMOTHOCTH, BKquamIHCﬁi

3.1

YMEHHE TPaBWIbHO WCIOJIH30BaTh H3YyUYCHHBIC BEILECTBA U
MaTepHalibl (B TOM YKCIie MUHEpaIbHbIE YI0OpEHUs, METaJUIbl U
CIUIaBBbI, TPOJYKTHI TMEPepadOTKA MPUPOJHBIX HCTOYHHKOB
yIIEBOAOPOAOB (YIJig, MPUPOMHOTO rasza, HedTu) B OBITY,
CEJILCKOM XO351CTBE, HA IPOU3BOJCTBE U MOHUMAaHUE 3HAYCHUS
KUPOB, OCJIKOB, YTIIEBOJOB Il OPraHU3Ma 4YeJIOBEKa; YMEHUE
MPOTHO3UPOBATh BIMSHUE BEIIECTB U XUMUYECKUX MPOLIECCOB
Ha OPTaHU3M YeJIOBEKa U OKPYKAIOIIYIO IPUPOJAHYIO CPEIY

3.2

YMEHHME HHTEIPUPOBATh XWMHUYECKUE 3HAHUSA CO 3HAHUSIMHU
JIPYTUX y9€OHBIX MPEIMETOB

3.3

HaJlMyue OmbiTa pPabOThl C Pa3IUUYHBIMA HCTOYHUKAMU
uHbopMaIM 1O XUMHUH (HaydyHas ¥ HAyYHO-TIOMYJspHAas
JIuTepaTypa, CJIOBapHu, CIIPaBOYHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHHC O0OBEKTHUBHO OLICHUBATh I/IH(l)OpMaI_II/I}O O BCIICCTBAX, UX
MNpEeBpalmIiCHUAX MW MPAKTHYCCKOM IIPUMCHCHHUHM MW YMCHHC
HCII0JBb30BAaTh €€ AJId PCIICHMA y‘l€6HO-H03HaBaTCHBHBIX 3agad

Bnanenune OCHOBaMU MOHATHUIHOTO anmapara 17}
CUMBOJIMYECKOTO SI3bIKa XMMHH [JIsl COCTaBlieHUs (opmys
HEOPraHMYECKHUX BELIECTB, YPABHEHHN XMMHUYECKUX PEAKLINN;
ocHOBamMHM  xumuueckod  HomeHknatypel  (IUPAC wu
TPUBUAJILHOM)




YMeHue  OOBACHATH  CBSI3b  IOJIOKGHHUS ~ DJIEMEHTa B
[leprioguaeckoil cUCTeME C YHCIOBBIMH XapaKTEPUCTUKAMH
CTPOCHHSI aTOMOB XHMHYECKHX DJJIEMEHTOB (COCTaB W 3apsij
sa/ipa, o01Iee YHUCIIO AIEKTPOHOB), paclpeeICHUEM AJIEKTPOHOB
M0 DPHEPTETUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPHOJIOB,
KaJIAS U KaJIBIIAS

6 [IpeacTaBienre o0 NEPUOIUUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB (pamuyc aToma,
AIEKTPOOTPHUIIATEIIBHOCTE), MPOCTHIX U CIIOXKHBIX BEIIECTB OT
MojoxkeHus: 31aeMeHToB B llepuoanueckoil cucreme (B MalbIx
MEePUOJIaX W TJABHBIX MOATPYIIIAX) U AJIEKTPOHHOTO CTPOCHUS
aToma

7 YMeHue kiaccuuImpoBaTh:

7.1 XUMHYECKUE IIEMEHTHI

7.2 HEOpPraHUYECKHE BEIIECTBA

7.3 XUMHYECKUE PEAKIINU

8 YMeHue onpeensiTh:

8.1 BAJICHTHOCTh M CTENEHb OKHCICHHUS XUMHUYCCKHUX DIICMECHTOB,
3apsT HOHA

8.2 BUJI XUMUYECKON CBSI3U M TUT KPUCTAIUTMYECKON CTPYKTYPHI B
COCTMHECHMSIX

8.3 XapakTep cpeapl B BOJHBIX pacTBOpax BelIECTB (KHUCIIOT,
OCHOBaHMIA)

8.4 OKHCJITUTENh U BOCCTAHOBUTEITH

9 YMenue xapaktepu3oBaThb (DU3NUECKHE U XUMHUYECKHUE
CBONCTBA:

9.1 IIPOCTHIX BEIIECTB (KUCIOPOMA, 030H, BOJAOPOA, Tpadur, anmas,
KpeMHHH, a30T, pocdop, cepa, Xja0p, HATPHM, Kaauil, MarHui,
KaJIbIIUH, ATFOMHHUMN, KEJIe30)

9.2 CJIOKHBIX BEIECTB, B TOM YHMCJIE UX BOJIHBIX PAacTBOPOB (BOIA,

aMMHaK, XJIOPOBOAOPO/I, CEPOBOIOPO], OKCUIBI U TUIPOKCHIBI
MetaiioB I — ITA rpynn, amtomunust, meau (1), nuHka, xenesa
(IT m 1I0), oxcuast yraepona (II u IV), kpemnaus (IV), azora u
docthopa (III u V), ceper (IV m VI), cepumcras, cepHas,
a3oTucTas, a3oTHas, QocdopHas, YrojibHas, KpeMHHEBas




KHCJIOTa U UX COJII/I)

9.3 MPOTHO3UPOBATh U XapaKTepHU30BaTh CBOMCTBA BEIIECTB B
3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS, MPUMEHEHHUE BEIIECTB
B 3aBUCUMOCTH OT HX CBOMCTB, BO3MOXXHOCTb MPOTEKaHUS
XUMHUYECKUX MPEBPALICHUN B PA3IMYHbBIX YCIOBUIX
10 YMeHHe COCTaBIATH MOJICKYJISIPHBIC W HWOHHBIC YpaBHEHUS
peaKuuii, B TOM YHCIIE:
10.1 peaxiuiit HFOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIUI
10.3 WJUTFOCTPHUPYIONTUX XUMHUYECKHE CBOMCTBA M3YYCHHBIX KIIACCOB
(Tpyrmi) HeOpraHUYECKUX BEIIECTB
10.4 MTOATBEPKIAIONINX TEHETUYECKYIO B3aUMOCBS3b MEXIY HUMU
11 YMeHue BBIYUCIISTH (POBOJIUTH PACUETHI):
11.1 OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIECTB,
MacCCOBYIO JOJF0 XUMUYECKOTO JIEMEHTA B COSTUHEHUU
11.2 MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIIECTBA U €r0 Maccy, 00beM ra3oB
114 [0 YPAaBHEHUSIM XMMUYECKUX PEAKIUN U HAXOJIUTh KOJIUYECTBO
BEIIECTBA, 00BEM U MACCy PEareHTOB WM MPOIYKTOB PEaKIuu
12 Bnanenue (3HaHue OCHOB):
12.1 OCHOBHBIMU METOJIaMHd HAY4YHOTO TO3HaHUA (HAOIIOJEHNE,
U3MEpPCHHE, OKCIIEPUMEHT, MOJCIUPOBAHNUE) TIPU HU3YUCHUH
BCIIECTB M XUMUYCCKUX SBJICHHM; yMeHUE CPOPMYIHPOBATH
po0JIeMy U MIPEIJIOKUTE IYyTH €€ PEIICHHUSI
12.2 6e30macHOM paboThl C XMMHUYECKUMU BEIIECTBAMH, XUMUYECKOMN
MOCYJIOU 1 TaOOPaTOPHBIM 000PYI0BaHUEM
12.3 npaBujiaMu  0e30macHOro  OOpallieHusT ¢ BEIICCTBAMH,

UCMONB3YeMbIMM B TOBCEIHEBHON  JKM3HHU, IMPaBHIAMHU
MOBEJICHUSI B TEJSIX COEPEeKEeHUsI 370POBBbSI M OKpYyKaromieh
NPUPOJHOW  Cpelbl;  MOHMMaHue  Bpena  (OMAaCHOCTH)
BO3JICICTBUSI HA UBbIE OPTraHU3MBbI OIPEICICHHBIX BEIECTB,
CIIOCOOOB YMEHBIIICHUSI M MPEJOTBpAIEHUS WX BPEIHOTO
BO3JEUCTBUS




13

Hanuuwme IMPAaKTHYCCKUX HaBBIKOB IJIAHUPOBAHUA )41
OCYHICCTBIICHUA CIICAYIOIMUX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

U3y4eHHE U OINHUCaHWue (PU3MUECKUX CBOWMCTB  BEIIECTB;
O3HAKOMJICHHE C (PU3MUYECKUMH M XHUMHUYCCKHUMHU SBJICHUSIMU,
OTBITHI, WIUTIOCTPUPYIOLINE MPU3HAKY MTPOTEKAHUS XUMHUECKHUX
peakun

13.2

U3y4YeHne crioco00B pa3/ieNieH s cMeceit

13.3

MOJyYEHNUE KHUCIOPOAA YW HU3YUYEHHUE €r0 CBOMCTB; IOJYYEHHUE
BOJIOPOJA W HM3YYEHHUE €r0 CBOMCTB; MOJYYECHHUE YTIIECKUCIIOrO
rasa U U3y4eHHUE €r0 CBOMCTB; MOJYYCHUE aMMHUAKA U U3YUEHHUE
€ro CBOICTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIECHHONM MacCOBOM NOJEN
PacTBOPEHHOIO BELIECTBA

13.5

NpUMEHEHUE HWHJIUKATOpPOB  (JlakMyca, METWIOpaHXka U
denondranienna) g ONpeACNiCHUS XapakTepa Ccpelbl B
pacTBOpax KHUCIOT U HIEN0YeH

13.6

VCCJIEJOBAaHUE U OIMCAHUE CBOMCTB HEOPTaHWYECKUX BEILECTB
PA3JIMYHBIX KJIACCOB;, M3YYCHUE B3aUMOJICMCTBUS KHUCJIOT C
METajlJlaMH,  OKCHUJaMH  METaUlOB, PAaCTBOPUMBIMH  H
HEpACTBOPUMBIMUA  OCHOBAHWSIMH,  COJISIMH;  ITOJyYEHHE
HEPACTBOPUMBIX OCHOBAHMM; BBITECHCHUE OIHOIO METAJUIA
IPYyrdM W3 pacTBOpa COJIM, HCCleIoBaHUE aM(OTEPHBIX
CBOWCTB T'HJIPOKCUJ0OB AIFIOMUHUS U [IUHKA

13.7

pellIeHUEe SKCIEPUMEHTAIbHBIX 3aad mo TemaM: "OCHOBHBIE
KJIaCChl HEOPTraHWYECKUX COEAUMHEHUN'"; "DIEKTpOoIuTHYECKast
mucconmanusa"; "BaxkHelmue HeMETalIbl M UX COESOUHEHHUS';
"Ba)kHenIe MeTaJuIbl U UX coequHeHus"

13.8

XUMUYECKUE DKCIIEPUMEHTHI, WUIIOCTPUPYIOIINE TMPU3HAKU
IPOTEKAHUS PEaKIMii IOHHOTO OOMEHA; KaYeCTBEHHBIE PEAKITUU
Ha TPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HOHBI XJIOPHI-,
opomua-, uomua-, cyinbdar-, pocdar-, kapOOHAT-, CHUIUKAT-
AHUOHBI, THAPOKCUJ-MOHBI, KATHOHBI aMMOHUS, MarHus,
KaJbIUsl, aJlOMUHUSA, Keneza (2+) u xenesa (3+), menu (2+),
ITUHKA

14

YMmenue:

14.1

NPEACTaBISATh PE3yJbTaThl AKCIEPUMEHTa B (POpMe BBHIBOJIOB,
JI0OKa3aTeIbCTB, TPaUKOB U TAOJIUI] U BBISBIATH YMIIUPUUECKUE




3aKOHOMCPHOCTH

14.2

YCTaHABIMBATh CBSI3M MEXAY peadbHO  HAOII01aeMbIMU
XUMUYECKUMHU SIBJICHUSIMU U TPOIECCAMU, MPOUCXOMASIIUMUA B
Makpo- U MHUKPOMHUPE, OOBSICHATh MPUYMHBI MHOT000pa3us
BEIIECTB

HepequL JIEMECHTOB COACPKAHUSA, IIPOBEPACMBIX HA OCHOBHOM

rocyaiapCTB€HHOM 3K3aMEHE 110 XUMHUH

Kox

[IpoBepsiemMblii 371EMEHT COJIEP KAHUS

HepBOHa‘-IaJ'IBHBIC XUMHWYCCKHUEC ITOHATHSA

1.1

UucTteie BeniecTBa U cmecu. CocoObl pa3jeneHus cMeceit

1.2

ATOMBI u MOJICKYJIBI. XHUMHYECKHE OJICMCHTHEI. CuMBOJIBI
XUMHUYCCKHUX 2JICMCHTOB. HpOCTBIC N CJIOXKHBIC BCIIICCTBA.

1.3

XumMuueckas (bOpMYJIa. BanenTHOCTB aTOMOB XUMHNYCCKHUX
s5ieMeHTOB. CTEIIeHb OKUCIICHUS

1.4

3aKOH NOCTOSHCTBA cocTaBa BemlecTB. OTHOCUTEIbHAs aTOMHas
Macca. OTHoOcCUTENbHAs MOJIEKYJsIpHAass Macca. MaccoBas JoJist
XUMUUYECKOTO 3JIEMEHTA B COCTUHCHUU

1.5

KonuuectBo BeniectBa. Moisib. Monsipaast macca. MosisspHbIil 00beM
ra3oB. B3auMMoOCBSI3b KOJMYECTBA, MAacChl M YHCIA CTPYKTYPHBIX
€MHUI] BEIIECTBA

1.6

Ou3N4eCKUe M XUMUYECKHUE SIBICHUS. XHUMHUYECKasl peaklus U €€
NpPU3HAKA. 3aKOH COXPAHEHWS] MacChl BEIIECTB. XHMHUYECKHE
ypaBHEHUS

Ilepuonnueckuit 3akoH u llepuogmueckas cucrema XUMHYECKUX
sanemenTtoB /.. Menneneea. CTpoeHue aToMOB

2.1

[Tepnonnueckuit 3akoH. llepuomuueckas cucrema XUMHUYECKUX
anemenToB .M. Menneneesa. Ilepuonsl u rpynnbl. PuU3nyecKuii
CMBICII TIOPSAIKOBOTO HOMEPA, HOMEPOB MIEPUO/IA U TPYIIIIBI SJIEMEHTA

2.2

Crpoenne aromoB. CoctaB aTOMHBIX saep. M30Tombl. DIIEKTPOHBI.
CrtpoeHue 3IEKTPOHHBIX 000J0YEK aTOMOB MEPBBIX 20 XUMHYECKUX
anemeHTOB [lepuonnueckon cucremel /.M. Menaeneena

2.3

3aKOHOMEPHOCTA B HW3MEHEHHUU CBOMCTB XHWMHUYECKUX 3SJIEMEHTOB
NEepPBbIX TPEeX TMEPHOJIOB, Kaiaus, Kaublusg (paguyca aToOMOB,




QJICKTPOOTPHULATCIBHOCTH, MCTANIMYCCKUX KW HEMCTAUIMYCCKHUX
CBOﬁCTB) n HX COGI[I/IHCHI’IIZ B COOTBCTCTBHHU C ITIOJOXCHHCM
OJICMCHTOB B HepHOHquCKOﬁ CUCTEMC U CTPOCHHUCM HUX aTOMOB

CTpOCHI/Ie BCHICCTBA

3.1

Xumuueckasi cBsi3b. KoBaneHTHast (MOJisipHAs M HEMOJISIpHAS) CBSI3b.
DIIEKTPOOTPUIIATETILHOCTh XUMUUYECKUX 3JIeMEHTOB. VMIOHHasi CBA3b.
MeTtannueckast CBA3b

3.2

Turbl KPUCTAIIINYECKHUX pEeleToK (aTomHas, VOHHA,
METaJuIMYecKasi), 3aBHUCHMOCTb CBOWMCTB BEIIECTBA OT THUIIA
KPUCTAJUINYECKOMN PELIETKH U BUJIa XUMHYECKOMN CBS3U

Baxneiime MMpCACTAaBUTCIIN HCOPIraHUYICCKHUX BCIICCTB. Hewmeranbl
U UX COCOANHCHMUI. MeTauiel ¥ UX COCIUHCHUA

4.1

Knaccudukanus u HOMEHKJIATypa HEOPTaHUYECKUX COCTUHEHUM:
OKCHJIOB (C0JIeOOpa3yIolIre: OCHOBHBIC, KUCIOTHBIE, aM(OTEpHbIE) U
HEecoJIeoOpa3yrolue, OCHOBaHUM (LIEJIOYM U HEPaCTBOPUMBIEC
OCHOBaHMs); KHUCJIOT (KUCIOPOACOJEpKAlMe U OECKUCIOPOIHBIE,
OJIHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIeH (CPETHUX U KUCIIBIX)

4.2

@u3n4yeckue W XMMHYECKHE CBOMCTBA IMPOCTBIX  BEHIECTB-
HEMETaJUIOB: BOJIOpOJa, XJIopa, KUCIOpoJa, Cepbl, a3oTa, ¢ocdopa,
yriepoaa, KpeEMHHUS

4.3

OU3NYECKUE U XUMUYECKUE CBOMCTBA MPOCTHIX BENIECTB-METAJUIOB:
JIUTUS, HATPUs, KaJMsA, MAarHus W KaJbIUsl, AJIIOMUAHUA, >KEJe3a.
DJIEKTPOXUMHUYECKUN PSJT HAMIPSKEHU METaJIOB

4.4

OuU3NYECKHUEe W XUMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIUHEHUU
HEMETAIIJIOB: XJIOPOBOAOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

OU3NYECKUE U XMMHUYECKUE CBOMCTBA OKCHJIOB HEMETAIUIOB: CEPBI
(IV, VI), azora (II, 1V, V), docdopa (III, V), yrmepoaa (II, 1V),
kpemuus (IV). IlonyueHne okcu10B HEMETAIIOB

4.6

XHUMUYECKHE CBOMCTBA OKCUAOB: MeTauioB A — IIIA rpynn, nuHka,
meau (1) u sxenesa (11, I11). Ilomydyenne okcu10B METaIOB

4.7

XVWMHUUYECKHE CBOMCTBA OCHOBAHUN W aM(OTEPHBIX TUIPOKCHIOB (Ha
NpuMepe TUIPOKCUIOB alIOMUHUS, JKele3a, IuHKa). [lomyueHwue
OCHOBaHHI ¥ aM(POTEPHBIX THAPOKCUIOB

4.8

OOmue XMMHUYECKHE CBOMCTBA  KHCIOT:  XJIOPOBOIOPOJIHOM,
CEpPOBOJIOPOJHOM, CEPHUCTON, CEpHOM, a30THOM, (ochopHOI,
KpeMHHEBOM,  yroidbHOW.  OcoOble  XMMHYECKHE  CBONCTBa




KOHLIEHTPUPOBAHHOM CEPHOM M a30THOM KUCIOT. [lonydyeHne Kucior

4.9

OOb1ue XxuMHUYecKue CBOMCTBa cpenHux coneid. [lomyuenue comeit

4.10

[Tonyyenne, coOupaHue, pacmo3HABaHUE BOJOPOJAA, KHCIOPOAA,
aMMHaKa, YIIIEKUCIIOro Ta3a B J1abopaTopuun

411

[Tonyuenue aMMHMaKa, CEpHOM u a30THOU KHUCIJIOT B
npombInieHHOCTH. OO0IIHe CrocoObl MOTYYSHUS METAIIIOB

4.12

I'eneTnyeckas CBSI3b MCIKAY KJIaCCaMH HCOPIraHUYICCKUX COCI[I/IHGHI/Iﬁ

XUMHUYECKHUE PEAKIUN

5.1

Knaccudpukanus XUMUYECKHX peakUui MO pa3Iu4HbIM IPHU3HAKaM:
II0 YUCIYy K COCTAaBy YYAaCTBYIOIIMX B pPEAKIUM BELIECTB, II0
TermIoBoMy 3(Q(}eKTy, MO0 HM3MEHEHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB

5.2

TeroBoit  3¢h(deKT XUMHUYECKOW pEaKIuu, TEPMOXUMHUYECKUE
YpaBHEHHUs. DK30- U SHJAOTEPMHUUECKUE pEaKIuu. TepMoXuMuieckue
ypaBHEHUS

5.3

OKMCIIMTEIbHO-BOCCTAHOBUTEILHBIC PCaAKIUU. Oxucnurenu u
BOCCTAaHOBHTCIIH. HpOHGCCBI OKHUCJICHHA )51 BOCCTAaHOBJICHU:I.
3JIGKTpOHHBIﬁ 0ajaHC OKMCINUTEIHLHO-BOCCTAHOBUTEIHLHOM pPCaKnu

5.4

Teopusa >IEKTPOIUTHYECKOW Aucconranuu. KaTHOHBI, aHWOHBI.
DNEKTPOJIUTHI U HEINEKTPOJIUTHL. CUIIbHBIC U CIIa0BbI€ DIIEKTPOJIUTHI.
Crenenp quccouuanuu

9.5

Peakuuu noHHOro oomeHa. YcClOBHs MPOTEKaHUS PEAKLMi MOHHOTO
0oOMEHa, MOJIHBIE U COKPAILIEHHbIE HOHHBIE YPABHEHHUSI pPEAKIIHiA

XHAMUS 1 OKpY>Karolas cpena

6.1

BemectBa u Marepuansl B ITOBCEIHEBHOM JKM3HU YEJIOBEKA.
bezomacHoe uCnonb30BaHME BEMIECTB M XMUMHUYECKUX PEAKIHN B
naboparopur u ObITy. IlepBas moMoIs MPH XUMHUUYECKUX OXKOTax H
OTpPaBJICHUSX

6.2

XYUMHUYECKOE 3arpsi3HEHUE OKPYKAIOMIEH Cpeibl (KUCIOTHBIC TOXKIH,
3arpsi3HEHHE TIOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro
npenoTBpanieHus [IpenenpHas nomycTrmas KOHIICHTPAIUS BEIIECTB
(ITIK). Posib xuMuu B pelieHUH SKOJIOTHIECKUX MPoOsieM. Y CHIIeHHe
MapHUKOBOTO A (eKTa, pa3pyIieHHe 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, a3zorta, ¢ocdopa, yriaepoaa, KpeMHUS U HX
COCIMHEHW B OBITY, MEIUIIUHE, MPOMBIINIJICHHOCTH W CEIhCKOM




xo3stiictBe. [IpuMeHeHHWEe METalIOB M CIUIAaBOB (CTayib, YYTYH,
TIOPAIIOMUHUM, OpoH3a) B OBITYy M  MPOMBIIUICHHOCTH  HX
coequHeHn. [loHATHE O KOpPpO3WM METaNIOB, OCHOBHBIC CIOCOOBI
3aIUTHI KX OT KOPPO3UHU

6.4 |[lpupoaHbie MCTOYHUKH YIIJIEBOJOPOAOB (Yyrojb, HPUPOAHBIA Tra3,
He(Th), MPOAYKTHI MX TepepaboTku (OCH3MH), UX POJb B OBITY U
POMBIIIIEHHOCTH

6.5 |[lepBoHavasiibHbIE TOHATHUS 00 OPraHMYECKHX BEIIECTBaX Kak o
COCIMHEHUSIX Yriiepoaa (MeTaH, 3TaH, 3TUJICH, alleTWUJICH, ATaHoI,
TJIMLEPUH, YKCycHasi kuciora). [loHsTHe 0 OMOJOTHYECKH Ba)KHBIX
BEIIECTBAX: >KUpaxX, Oenkax, yrieBojax — M HUX POJU B KHU3HU
YeJioBeka

7 Pacuetsi:

7.1 |mo ¢popMynaM XMMHUYECKHX COETUHEHHUM

7.2 |Macchl (MaccoBOM) JI0JIM pacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 |10 XUMHUYECKUM YPaBHEHUSIM




