MMPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

8 KUIACC
Kon .
A p— IIpoBepsiembie Npe1MeTHbIE Pe3y.IbTATLI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHON NPOTrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
1 [To teme: «IlepBoHavaIbHBIE XUMHUUECKHUE TOHITHS)
PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHSTHI: aTOM, MOJEKYJa,
XUMHYECKUH 3JIEMEHT, IPOCTOE BEILECTBO, CIIOXKHOE BEIECTBO, CMECH
(omHOpOIIHAS ¥ HEOAHOPOHAS ), BaJICHTHOCTh, OTHOCUTENIbHASL aTOMHAS U
MOJIEKYJISIpHas Macca, KOJIMYECTBO BEILECTBA, MOJb, MOJISIpHas Macca,
11 MaccoBast J0Js1 XUMHUECKOT0 3JI€MEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
XMUMHAYECKass Peaklus, KIACCH(PHUKAIMA PEaKUUi: peaKkuu COSAMHEHUS,
peaKiuu pas3lioKEHUs, peakluy 3aMEIlIeHUs, peakluu oOMeHa, HK30- U
SHIOTEPMHUUECKUE pEAKLUUHU, TEIIoBOH HPQEeKT peakuuu, pacTBop,
MaccoBasl J10Jig BeUIeCcTBa (MPOLIEHTHAsI KOHIICHTPAIHs) B pacCTBOPE
12 WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKHX HOHﬂTvHﬁ u
MPUMEHSTH 9TH MOHSTHUS TPU ONTMCAHUH BEIIECTB U UX MPEBPAILICHHUHA
13 HCIIONb30BATL  XMMUYECKYIO  CHMBOIMKY JUIA  COCTABJICHHS bopmyn
BEIIECTB M YPaBHEHUH XUMUYECKHUX PEaKIUii
14 PacKpbIBaTh CMBICI 3aKOHOB COXpPAHEHHUS MAacChl BEIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HUs, 3aKoHa ABOTaipo
1.5 OIpeJIeNIATh BJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX
16 KiIaccuuUupoBaTh XUMHUYECKHE peakuuu (10 YHCIy U COCTaBy
Y4aCTBYIOUIMX B PEAKIMH BEIIECTB, M0 TEIIOBOMY 3P (HEKTY)
1.7 BBIUUCIIATH OTHOCUTENIFHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB
18 BBIUUCIISATH MAacCCOBYIO JIOJI0 XHMHUYECKOro J3JieMeHTa 1o (dopMmyiie
COeIMHEHUS,
1.9 BBIUYHCIISITH MAaCCOBYIO JOJIIO BEIIECTBA B pacCTBOPE
110 MPUMEHSTh E€CTECTBCHHOHAyYHBIE METOJIbl TO3HAHWS — HaOJIIOJCeHUE,
U3MEpEeHue, MOJICTMPOBAHUE, SKCIEPUMEHT (peaJIbHbI U MBICIICHHBIH )
2 ITo Teme: «BaxkHelume npeacTaBUTETN HEOPIraHUYECKHUX BELIECTBY
21 PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX IOHSITUN: OKCHJ, KHUCJIOTa,
OCHOBaHUE, COJIb
29 ONpeAeNsATh MPUHAIEKHOCTh BELIECTB K OMNPEACNIEHHOMY KJaccy
coenHeHui o popmynam
2.3 KJIacCU(UIIMPOBATh HEOPTAaHUYECKUE BEIIECTBA
XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XWMHYECKHE CBOWCTBA BEIIECTB
2.4 Pa3IMYHBIX KJIACCOB, MOATBEPKAAs OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
YpPaBHEHUH COOTBETCTBYIOIINX XUMHYECKUX PEAKIUI
MIPOTrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOIO
2.5 COCTaBa, BO3MOXHOCTH MPOTEKaHUS XHMHUYECKHX IMpEBpaIleHU B
Pa3IUYHbIX YCIOBUSAX
26 CJIeI0BaTh MpaBUIIaM MOJIb30BAHUS XUMUYECKOU IOCY10M U JTabOpaTOPHBIM
o0opysoBaHHEM, a TakKe NpaBWJIaM OOpalleHUsi C BEIIeCTBAMHU B




COOTBETCTBMM C MHCTPYKIUSMH IO BBINOJHEHHIO Ja0OpaTOPHBIX
XUMHYECKHUX OIBITOB I10 MOJYUYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(BoOpOZa M KHMCIIOpPOJa), MPUTOTOBIEHUIO PACTBOPOB C OIpEnEIEHHON
MaccoBOW 10yl pacTBOPEHHOTO BEILIECTBA, IUIAHUPOBATh U MPOBOIUTH
XMMHAYECKHE SKCIIEPUMEHTHI M0 PACHO3HABaHUIO PACTBOPOB ILENOYEH U
KHCIIOT C MOMOIIBIO HHAUKATOPOB (JIakmyc, (peHoa(TalenH, METUIIOPaAHK

U ApyTue)

2.7

IIPOBOJUTH PACYETHI 110 YPABHEHUIO XMMUYECKON peaKkIuu

ITo teme: «Ilepunonnueckuii 3akoH u Ilepruoanueckas cucreMa XUMUYECKUX
anementoB Jl. M. MenneneeBa. CTtpoeHrne aToMoOB. XHMHUYECKas CBS3b.
OKHCIUTENbHO-BOCCTAHOBUTEJIHHBIE PEAKIIMI))

3.1

PACKpBIBATL CMBICII OCHOBHBIX XHMHYCCKHUX MIOHSTHM: AApO aTroma,
BHCKTpOHHLIﬁ clion aToMa, aTOMHasd Op6I/ITaJ'IL, paanyc atoMa, XUMHUYCCKas
CBA3b, IoJrsApHas u HCIOJIApHad KOBAJICHTHAaA CBA3b,
QJICKTPOOTPpUIATCIIbHOCTh, HMOHHAA CBA3b, MOH, KaTHUOH, AaHHWOH, CTCIICHb
OKHCJICHUA

3.2

KJ'IaCCI/I(bI/IIII/IpOBaTI) XUMHNYECCKHNEC 3JICMCHTbBI

3.3

OMKCHIBATH M XapakTepuszoBaTh Tabnuunyio ¢dopmy Ilepuonnyeckoit
CUCTEMBl XHMHYCCKUX OJJICMCHTOB: pa3lindyaTh IOHATHS «TJIABHAs
noarpynna (Arpynma)» u «mnobounas noarpynna (brpynma)y», «mansie» u
«00IBIIMEY MTEPUOIBI

3.4

packpeiBaTh cMmbicha I[lepuonnueckoro 3akona J[.M. Mennaeneesa:
JEMOHCTPUPOBATh MOHUMAHHE NEPHUOJUYECKONW 3aBUCHUMOCTH CBOMCTB
XUMHUYCCKHUX DJICMCHTOB OT UX ITIOJIOKCHHUS B HepI/IO}IquCKOﬁ CHUCTEMCE

3.5

COOTHOCHUTBH 0003HaYeHUsI, KOTOpble UMetoTCs B Tabnuue «llepnoanueckas
cucremMa xumudeckux snemeHtoB .M. MenneneeBa» ¢ 4YHMCIOBBIMU
XapaKTepUCTUKAMU CTPOEHUS aTOMOB XMMMUYECKHX AJIEMEHTOB (COCTaB U
3apsa snpa, oOlee YWCIO BIIEKTPOHOB M paclpeseieHue Hux Io
AJIEKTPOHHBIM CJIOSIM)

3.6

OMpEaACIIATh CTCIICHb OKUCJIICHUA 2JICMCHTOB B 6I/IHapHI>IX COCIMHCHUAX

3.7

ONpeAeNsATh BHJI XUMHUYECKOH CBsI3M (KOBaJ€HTHas M MOHHasi) B
HEOPraHUYECKUX COCAUHEHUAX

9 KJIACC

Kon
NpoBePSIeMoOro
pe3yJbTara

1

11

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHus

IIo Teme: «BeliecTBo U XUMHUYECKast peaKknus»

pacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHUX TIOHATHUMA: pacTBOp,
AJIEKTPOJIUTHI, HEANEKTPOJIUTHI, DJIEKTPOIUTHYECKAsT  TUCCOIUAITUA,
peakiuu HMOHHOTO OOMEHa, Karajau3aTop, XUMHUYECKOE pPaBHOBECHE,
oOpaTuMBbIe 1 HEOOPATUMbIE PEAKITUN, OKUCITUTEIIBHOBOCCTAHOBUTEIBLHBIE
peaKLII/II/I, OKHCJIHNTECIIb, BOCCTAaHOBUTCIIb, OKHCIICHUC N BOCCTAaHOBJICHHUC,
ajutoTponusi, aMQOTEepHOCTh, XMMHUYECKasl CBA3b (KOBAJICHTHAs, NOHHAs,
METaJUIMYecKasi), KpHUCTAJUIMYecKas pem€rka, CIUIaBbl, CKOPOCTh
XUMHYECKON peaKiuu




1.2

1.3
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WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX TIOHSATHH U
MPUMEHSITh 3TH MOHSATHUS IIPH ONMCAHUU BEIICCTB M UX MPEBpaIleHUN
COCTaBJIATh YPABHEHHS DJICKTPOJUTHYCCKOW JIUCCOIMAIMUA  KHUCIIOT,
IeJI0YeH M COJICH, MOTHBIE H COKPAIEHHBIC YPaBHEHUS pEaKIIM HOHHOTO
oOMeHa

pPacKpbiBaTh CYIIHOCTb OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX peaKUui
MIOCPEJICTBOM COCTABIJICHUS SJICKTPOHHOTO OalaHca STHUX peakluit

1.5

IIPOBOJUTH PACYETHI 110 YPABHEHUIO XMMUYECKON peaKIuu

2.1

2.2

Ilo Temam: «Hemeramisl U uX coeauHeHus» W «MeTaiipl U UX
COCTUHEHUI»

XapaKTepu30BaTh (OMUCHIBATH) OOMIME M CHEIU(UICCKUE XUMUYECKUE
CBOMCTBA TMpPOCTHIX M CIIOXKHBIX BELIECTB, MOATBEPXKIasl OMUCAHHE
MpUMepaMu MOJICKYJISIPHBIX W HMOHHBIX YPAaBHEHHH COOTBETCTBYIOIIMX
XUMHYECKHUX PEaKIIHii

COCTaBJIAITb YPaBHCHUS peaxunﬁ, MNOATBCPKAAOIMUX CYIICCTBOBAHUC
TCHETHYCCKOM CBA3U MCKAY BCIICCTBAMM PA3JIMIHBIX KJIACCOB

2.3

MPOrHO3UPOBATH CBOWCTBA BEHIECTB B 3aBUCUMOCTH OT UX CTPOEHUS,
BO3MOKHOCTH IPOTEKAHUSI XUMHUYECKUX IPEBpAIICHUN B Pa3IuUYHBIX
YCIIOBHSIX

2.4

CIeAOBaTh  IpaBUJaM  [OJb30BAaHUS  XMUMUYECKOW  MOCYIOH U
nabopaTopHbIM 000pYyZOBaHMEM, a TaKXKe IpaBHIaM OOpaIleHus] C
BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIHMSIMH TIO BBITOJHEHUIO
mabOpaTOPHBIX XUMHUYECKMX OMNBITOB IO TMOJYYEHHI0O U COOMpaHUIO
ra3000pa3HbIX BEHIECTB (AMMHUAKA U YTJIEKUCIIOTO ra3a)

2.5

MPOBOJIUTh  PEAKIWH, MOATBEPKIAIONIMNE KAYeCTBEHHBIH  COCTaB
Pa3MYHBIX BELIECTB: PACIO3HABATH ONBITHBIM IyTEM XJIOPHUI-, OpOMUL,
noaun, kapOonar, pocdat, CUIMKAT, CyIb(ar, THAPOKCHINOHBI, KATHOHbI
aMMOHMSI, MOHBl M3YYEHHBIX METAJIJIOB, NMPHUCYTCTBYIOUIME B BOJHBIX
pacTBOpax HEOPTaHUYECKHUX BEIIECTB

3.1

1o Teme: «XuMHsI U OKpYXKarollasi Cpena»

pacKpbIBaTh CMBICI OCHOBHBIX XxuMudeckux mnousatuii: II/IK Bemectsa;
KOppO3HsI METAJLIIOB

3.2

MIPUMEHATh OCHOBHBIE OIE€PAIlN MBICTUTEIHLHOU ACATEIHPHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHE, O0000IlIeHHe, CHUCTEMAaTH3alUIO, BBIIBICHUE
MPUINHHO-CIIEACTBEHHBIX CBS3€H — JJIsl M3y4YEHHUs CBOMCTB BEIIECTB U
XUMUYECKUX PEaKlUid; €CTeCTBEHHOHAyYHbl€ METOJbl [O3HAHUS —
Ha0II0/IeHNEe, U3MEPEHHE, MOJICTUPOBAHUE, IKCIIEPUMEHT (pealbHBIM U
MBICJICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KVIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1

HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITOHATHUA

1.1

1.2

IIpenmer xumun. Ponp XUMUM B )KU3HU YEJIOBEKAa. XMMHUS B CUCTEME HayK. Tena u
BelecTBa. PU3MUECKUE CBOMCTBA BEILIECTB. ATPEraTHOE COCTOSIHUE BEIIIECTB

[Tonstue o mMeromax mo3HaHUs B XUMHUU. YucTele BemiecTBa U cMecu. CrocoObl
pasaeieHus: cMecel

1.3

14

ATOMBI 1 MOJIEKYJIbl. XUMHUUYECKUE 3JIeMEHTbl. CUMBOJIBI XUMHUUECKUX 3JIEMEHTOB.
ITpocTsie U Ccll0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE
Xumunueckas ¢opmyna. BajleHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH

INOCTOAHCTBA COCTaBa BCILICCTB. OtHocuTenbHass aToMHasg macca. OTHOCHTEIIbHAS
MOJICKYJIIpHAas Macca. MaccoBas T0JIsI XUMHAYECKOI'0 3JIEMEHTA B COCTUHCHHUI

1.5

KomnnuecTBo Bemecta. Monbs. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA, MACCHI
U YHUClia CTPYKTYPHBIX €IMHMII BeliecTBa. Pacuérel mo ¢opmynaM XUMHYECKHX
COCMHEHUI

1.6

Ou3nuecKkre 1 XMMUYECKUE SBICHUSA. XUMHUYECKas peakus  e€ Mpu3HaKu. 3aKOH
COXpaHEHHMsI MacChl BEIIECTB. XHUMHUYEecCKHe ypaBHeHHs. Kiaccuduxanums
XUMHUYECKHUX pPEeaKLMi (COeTUHEHMS], pa3I0KEHUs, 3aMellleHus, OOMeHa)

1.7

2.1

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYAOM, ¢ MpaBHJIaMHU
paboThl B 1abopaTopuu U NpuémMaMu oopaleHus ¢ 1a0opaTOpHbIM 000PYJOBAHUEM,
U3y4YEeHHE U onHcaHue (U3MUECKUX CBOWCTB 00pa3ll0B HEOPTaHWYECKUX BEIECTB,
HaOmroeHne ¢u3ndeckux (IUIaBJI€HHE BOCKA, TasHUE JIbJa, pacTHpaHUE caxapa B
CTYIIKe, KHUIEHHE M KOHJIEHCAIMsl BOJAbI) M XHUMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBAaHUE MEIHOM MPOBOJIOKH, B3aUMOAECHUCTBHE MENA C KMCIOTOMN) SIBJICHUH,
HAOJIIOJIEHNEe W ONMCAHWE TMPU3HAKOB TMPOTEKAHHWS XUMHUYECKUX peakuuit
(pa3noxeHue caxapa, B3aUMOJICHCTBHE CEpPHOM KHUCIOTHI C XJOpHIOM Oapus,
pasnoxenue ruapokcuaa meau(ll) mpu HarpeBaHuM, B3aUMOJAEWCTBHE JKeJe3a C
pactBopom conu Meau(ll), uzyuenue crnocoboB pazaeneHus cMeceil (¢ MOMOIIbIO
Maruuta, (QuIbTpPOBaHWE, BbIIApUBAHME, JUCTWULALMS, XpomaTorpadus),
IPOBE/IEHUE OYMCTKU MOBAPEHHOH coiM, HAOJIIOJEHUE M ONHCAHUE PE3yJIbTAaTOB
MIPOBEJICHUS OIbITa, WUIIOCTPUPYIOLIEr0 3aKOH COXPaHEHMs] MaccChl, CO3/aHue
MoJieneil MoJieKy1 (IapOCTEPIKHEBBIX )

Baxwueiimune MMPEACTAaBUTCIN HCOPIraHNYUCCKHX BCIUICCTB

Bo3nyx — cmeck razoB. CocraB Bo3ayxa. Kuciaopoa — aneMeHT U mpocToe BEIIECTBO.
Haxoxnenue xuciopoga B mpupone, (usMueckne M XUMHYECKHE CBOWMCTBA
(peakuu ropenus). Oxcunwl. [Ipumenenue kwuciopoga. CrocoObl TOTYyYCHHS
KHCTIOpOJiIa B Ja0OpaToOpuM ¥ TPOMBIIUIEHHOCTH. KpyroBopoT Kuciopona B
npupoe. O30H — aIoTpoIiHas Mo dUKaIMsI KUCIOpoa

2.2

TennoBoit 3pGHEeKT XUMHUYECKON peakiui, TEPMOXUMHUYECKHUE YPaBHEHUS, dK30- U
SHAOTEPMUYECKUE peakuuu. TOIUIMBO: Yroib M MeETaH. 3arps3HEHUE BO31yXa,
yCUJICHHE TApHUKOBOTO 3¢ (dheKTa, pa3pylieHHe 030HOBOTO CIIOsI

2.3

Bonmopon — anmemeHT M mpocroe BemiecTBO. HaxokneHue Bomopoa B NPHPOIE,
¢du3uYecKre 1 XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oryyeHus. Kucnotsl u
conu

2.4

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHYECKUM YpaBHEHHSIM




2.5

®dusnueckue cBorcTBa BoAbl. Boxa kak pactsopureis. PactBopsl. Hacsiennsie u
HEHACBILICHHBIE pPacTBOpPBI. PacTBOopuMOCTh BemectB B Boxe. MaccoBas nois
BELIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BOIbl. OcHOBaHMsl. Posb pacTBOpoB B
IPUPOLE MU B JKU3HM uenoBeka. KpyroBopor Boabl B Npupoje. 3arpsA3HEHHE
IpUpoaHbIX BoA. OXpaHa ¥ 0YMCTKA IPUPOAHBIX BOA

2.6

2.7

2.8

2.9

Knaccudpukanus Heopranmyeckux coenuHeHuit. Oxcunbl.  Knaccudukanus
OKCHUJIOB:  cosieoOpa3yroniue  (OCHOBHBIC, KHUCIOTHBIC, aM(doOTepHbIE) U
HecosieoOpazyronme. Homenkiarypa oxcugoB. dusmyeckue M XUMUYECKUE
cBoiicTBa okcuoB. [loyueHne okcuaoB

OcnoBanus. Knaccudukanust ocHOBaHUI: MIETOYM U HEPACTBOPUMbBIE OCHOBAHUSI.
Homenkiiarypa ocHoBanuii. du3znueckue M XUMHUYECKUE CBOWCTBA OCHOBAHHIA.
[TorydyeHnue ocHOBaHUI

Kucnotel. Knaccudukanus xucnor. Homenkinarypa kucinor. Pusuueckue u
XMMHYECKHE CBOMCTBA KuUCIOT. Psan aktuBHoct wmetamioB H.H. bekerosa.
[Tomryuenue KUCIOT

Comu. Homenknatypa coneil. ®usumdyeckue U XHUMHUYECKHE CBOWCTBA COJICH.
[Tonyuenue cosen

2.10

211

I'eneTnyeckas CBA3b MCXKAY KiIaCCaMM HCOPTaHUYCCKHUX COCIMHECHU I

XUMHUYECKUH 3KCIIEPUMEHT: Kaue€CTBEHHOE OIIpeIeIeHUe COIepKaHMsI KHCIopo/a B
BO3/yX€, [I0Jy4eHHe, COOMpaHue, paclio3HaBaHUE U U3YYEHHE CBOMCTB KHCIOpPO/a,
HaOJr0IeHNe B3aUMO/IEHCTBHS BEILIECTB C KMCIOPOJOM U YCIOBUS BOSHUKHOBEHHUS
U TpeKpalleHusi ropeHus (moxapa), O3HAKOMJIEHHE C oOpa3lamMu OKCHIOB U
OIKCaHKE UX CBOMCTB, OJy4YeHHE, COOMpaHue, paclio3HaBaHUE U U3yUeHHE CBOICTB
BOJIOpoJia (ropeHue), B3aumojielictsue Bogopoaa ¢ okcuaom meau(ll) (Bozmoxuo
UCIIOJIb30BaHUE BHIEOMATEPUANIOB), HAOIOeHNE 00Pa3lloB BEIIECTB KOJTUYECTBOM
1 Monb, uccireaoBaHHE OCOOEHHOCTEM pacTBOPEHHUS BEIECTB C pa3IU4YHON
pacTBOPUMOCTBIO, NPUTOTOBIIEHUE PACTBOPOB C OINpPEAEIEHHOW MAaCcCOBOM Joyel
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJEICTBHE BOJbBl C MeETaulaMU (HATpueM H
KaJbllieM) (BO3MOXKHO  MCIIOJIb30BAaHME  BUAECOMATEPHAJIOB),  OMNpeieIeHHE
pPacTBOPOB KUCJIOT U LIEI0YEH C MOMOIIBIO HHINKATOPOB, UCCIIEJOBaHHE 00pa3IOB
HEOPraHMYECKUX BEIIECTB PA3IMUYHBIX KJIACCOB, HAOMIOIEHNE N3MEHEHHs OKPACKU
WHAMKATOPOB B pacTBOpax KUCJIOT U IIeJouel, u3ydeHne B3auMoJeCTBHS OKCH/Ia
menu(ll) ¢ pactBopoM cepHON KHCIOTBHL, KHCIOT C METaJIaMH, peaKIHui
HeUTpaau3aluy, MOJyYyeHHEe HEePacCTBOPUMBIX OCHOBAHUMW, BBITECHEHHE OJHOIO
MeTaJula JPyTUM U3 pacTBOpa COJIM, PEelIeHHE SKCIIEPUMEHTAIBHBIX 3aj1a4 [0 TeMe
«Baxxnennme Ki1acchl HEOPraHMYECKUX COSTUHEHUI»

ITepnonnueckuii 3akoH u [lepuonnueckas cuctema XUMHUYECKUX 3ieMeHToB J1.1.
Mengeneesa. CTpoeHue aToMoB. XUMHUYECKas CBA3b. OKUCINTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN

3.1

[TepBble MONBITKM KJIACCU(PUKALNUU XUMUYECKHX 37eMeHTOB. [loHsTHEe 0 rpymnmax
CXOIHBIX AJIEMEHTOB (IIEJOYHBIE M LIEJIOYHO3EMENIbHBIE METaJUIbl, TaJOTEHBI,
WHEPTHBIE Ta3bl). OJIEMEHTBI, KOTOpble 0O0pa3yloT aM(oTepHble OKCHABI U
TUAPOKCUIBI

3.2

[lepuonuueckuii 3akoH. Ilepuogmyeckas cucrema XuMu4eckux siaemeHToB J[.H.
MenneneeBa. Koporkonepuoanas u uymmHHOnepuoaHas ¢opmsl Ilepuoanyaeckoit
cucrembl xumudeckux saeMeHToB .M. MenneneeBa. Ilepuoabl W Tpymmbl.
®u3nuecKuil CMBICI MOPSIIKOBOTO HOMEpPa, HOMEPOB MEPUOAA U TPYIIIBI HIEMEHTA

3.3

Crpoenne aromoB. CoctaB aTOMHBbIX snep. M3oromsl. OnexTpoHbl. CTpoeHue
IEKTPOHHBIX  000JI0YeK aToOMOB  NepBbIX 20  XMMHMYECKMX 3JEMEHTOB




3.4

Ilepuognueckoit cucremsr JI.JMI. MenneneeBa. XapakTepuCTHKa XUMUYECKOIO
3JIEMEHTA MO ero nojoxkeHuto B [lepuoanueckoii cucteme .M. Menaeneena

3aKOHOMEPHOCTM  M3MEHEHMsI paJuyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETANIMYECKUX CBOMCTB MO IPYINaM U NEpHojaM. 3HaYeHUe
Ilepuonnueckoro 3akoHa u [lepuonnueckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. .M. MenpeneeB — yu€HbIN U rpaXJaHUH

3.5

3.6

Xumuueckass  cBsi3b.  KoBajieHTHast (monisipHass W HEMOJIApHAs)  CBSI3b.
DJIEKTPOOTPULIATEIILHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAas CBA3b

Crenedp okwuciacHHS. OKHCIUTEILHOBOCCTAHOBUTEIIHLHBIE pE€aKkuu. HpOHCCCH
OKHCJICHUS B BOCCTaHOBJICHUSA. OKUCINUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHYECKUHN IKCIIEPUMEHT: U3yUeHUE 00pa3lioB BEIIECTB METAJUIOB U HEMETAJUIOB,
B3aMMOJICHCTBHE THIPOKCH/IA IIMHKA C PACTBOPAMU KHUCIIOT U LIEI0YeH, TpOBEACHHE
ONBITOB, WUIIOCTPUPYIOIIMX  TPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pa3noKeHUs, COSTUHEHUS)

9 KVIACC

Kon
1

11

1.2

IIpoBepsieMblii 3JIeMEHT COIeP:KAHUS
BemiectBo u xumMuieckas peakuus. [loBTopenue

[Teproanyeckuii 3akoH. Ilepronuueckas cucreMa XuMH4YecKux 3iementoB J[.1.
MenneneeBa. CrTpoeHue aToMoOB. 3aKOHOMEPHOCTM B HM3MEHEHUHM CBOWCTB
XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaIHs, KAJIBIUI U UX COCTUHEHUI
B COOTBCTCTBHH C IIOJIOXXECHHEM DJIIEMCHTOB B HCpHO}IH‘IGCKOﬁ CUCTEME H
CTPOEHHUEM HUX aTOMOB

CrpoeHnue BemecTBa: BUAbl XUMUYECKOHN CBA3U. THUIBI KPUCTAIIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEMIETKM W BHUAA
XUMHYECKOl cBs3u. Knaccudukaius 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB
(MexxmyHapoIHas ¥ TpUBHAIbHAS ). XMMUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIIUXCS
K pa3JIM4YHBIM KJIacCaM HEOPraHUYECKUX COECAUHEHMM, TIE€HETUYECKasl CB3b
HEOPraHWYECKUX BEIIECTB

1.3

Krnaccudukanys XUMHUECKUX peaklIMi MO pa3Iu4HbIM NpHU3HaAKaM (110 YUCIy U
COCTaBy Y4YacTBYIOIIMX B peEaKIUH BEIIECTB, IO TemIoBoMy 3(dekry, Mo
M3MEHEHHUIO CTETNeHEeW OKHCIIEHUS XMMHUYECKHX DJIEMEHTOB, MO0 0OpaTUMOCTH, MO
YYacTHIO KaTajau3aTopa). DK30- U SHJOTEPMHUUYECKHE PEaKLUU, TEPMOXUMHUYECKHE
ypaBHeHUs. [IoHsATHE 0 CKOPOCTH XMMUYECKON pEeaKIuu

1.4

[Toustue o6 O6paTI/IMI>IX n H606paTI/IMBIX XUMHUYCCKUX PCAKIUAX. IlonsaTue o
TOMOT'CHHBIX W TCTCPOIrCHHBLIX PCAKIMUAX. IlonsiTHE O XMMHUYECKOM PaBHOBCCHHU.
cDaKTopBI, BJIMAIOINHUE Ha CKOPOCTb XUMHYECKOU p€akiuu " IOJIOKCHUC
XUMHYCCKOT'O paBHOBECHUA

1.5

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC peaxum, AIICKTPOHHBIN OanaHc
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHON  PEaKIIHH. CocraBneHue  ypaBHEHUU
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCIOJB30BaHHUEM  MeETOoJa
ANIEKTPOHHOTO DaslaHca

1.6

Teopus >JEKTPOIUTUYECKONW JTUCCOIUALUU. ODJEKTPOJIUTHI M HEIIEKTPOIUTHIL
Katnonsl, aHnoHsl. MexaHU3M [IHCCOLMALMN BEIIECTB C Pa3JIMYHBIMU BHJIAMU
XxuMu4eckoi cBsi3u. CreneHb aucconuanuu. CUIIbHBIE W cTIaOble AIEKTPOJIUTHI.
Peakiun monHOrOo OOMEHa. YCOBHS TPOTEKaHUs PEaKlWi HWOHHOTO OOMEHa,
MOJIHbIE W COKpalléHHbIE HWOHHBIE ypaBHEHUs peakuuil. CBOICTBa KHCIIOT,




1.7

OCHOBAHUH U COJIEH B CBETE IIPEJICTABICHUN 00 AJIEKTPOJUTHUECKON AUCCOLMALINH.
KayecTBeHHbIe peakiiui Ha HOHBL. [IoHsATHE 0 rHponn3e coeil

XUMHAYECKUN OKCIEPUMEHT: O3HAKOMJICHHE C MOJCISAMH KPHCTATHYECKUX
peHIéTOK HEOPraHUYECKUX BEIIECTB — METAJUIOB U HEMETAJUIOB (TpaduTa 1 aamasa),
CIIOXHBIX BELICCTB (XJIOpHIA HATPHsI); HMCCICAOBAHUE 3aBHCUMOCTH CKOPOCTH
XMMHUYECKONH pEaKIMU OT BO3ACUCTBUS PA3JIMYHBIX (DAKTOPOB; HCCIICAOBAHHUEC
AIIEKTPONIPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIECCa AMCCOIUALNU KHCIIOT,
mienoueit U cojeid (BO3MOXKHO HCIIOJb30BaHHE BHCOMATEPUAIIOB); MPOBEICHUE
OIBITOB, WLIFOCTPUPYIOIIMX MPU3HAKK MPOTCKAHUS pPEaKIMii HOHHOrO OOMeHa
(oOpazoBaHuMe ocangka, BBIICICHHE Ta3a, O0Opa3oBaHWE BOJIbI); OIBITOB,
WUTIOCTPUPYIOIIUX — HPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX — PEAKI[Hi
(ropeHue, peakiui pa3jioKEHUs, COCTUHCHHUS); paclo3HaBaHHEe HEOPraHHYECKUX
BEIIECTB C IIOMOIIPIO  KAa4YeCTBEHHBIX pEaKIMid Ha HOHBI, pEIICHHE
OKCIICPUMCHTAJIbHBIX 3aJ1a4

Hewmeramier 1 ux COCIUHCHU A

2.1

OOm1ast xapakTepuCcTUKa TaioreHoB. OCOOEHHOCTH CTPOSHHS AaTOMOB, XapaKTEPHBIE
crenienn okucieHus. CtpoeHne W (QU3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
raJloreHoB. XHMMHYECKHE CBOWMCTBA Ha TMpuUMepe XJjopa (B3auUMOJEHCTBHE C
MeTaJlJlaMH, HeMeTalllaMH, Iienodamu). XiopoBogopon. ComnsiHas KHCIOTa,
XMMHYECKHE CBOMCTBA, MOJIydeHHUE, TMpuUMeHeHue. JlelicTBue Xxjaopa H©
XJIOPOBOJIOPOJIa HA OPraHU3M YesioBeKa. BakHelne XJI0puabl M UX HaXO0XKICHHUE B
pUpoae

2.2

Oomas xapakTepucTuka 31eMeHToB VIA-rpymnmsl. OcOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (pu3Mveckre CBOMCTBA MPOCTBIX
BEIIECTB — KUCIOPOAA U Cepbl. AIJIOTPONHBIE MOAU(PUKALIMN KUCIOPOIa U CEpPHI.
Xumunyeckue cBorcTBa cepbl. CepoBO0PO/, CTpOEHHUE, (PU3HMUECKHUE U XUMUUECKHE
cBoiicTBa. OKCHIBI CEpbl KaK NPEICTaBUTENIN KHCIOTHBIX OKcHIOB. CepHas
KHCIIOTa, (pU3HUECKHUe U XMMHUYECKHEe CBOICTBaA (001IMe KaK MPeACTaBUTENS Kiacca
KUCIOT W crenuduueckue). XUMHUYECKHE pPEaKIMH, JIeKallie B OCHOBE
MIPOMBIIIJIEHHOTO croco0a mnonydeHust cepHoil kuciotbl. Ilpumenenue. Conu
CepHOMN KUCIIOTHI, KAUECTBEHHAs peakius Ha cyib(ar-uoH. HaxoxaeHnue cepsl 1 eé
COCIMHEHUN B Ipupoje. XHUMHUYECKOE 3arps3HEHHE OKPYKAIIIEW Ccpeasl
COEMHEHUSIMH cepbl (KUCIOTHBIE JOXIM, 3arpsi3HEHHE BO3JyXa U BOJOEMOB),
CHOCOOBI ero NMpeaoTBpalleHus

2.3

O6mas xapaktepucTka 35eMeHToB VA-rpynibl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHble CTENEeHU OKHUCIEHHUs. A30T, pacupocTpaHeHHE B IPHPOJIE,
¢bu3nveckre U XUMHUECKUe cBOicTBa. KpyroBopoT a3oTa B mpupoje. AMMHAK, €ro
¢du3nyeckre 1 XMMUYECKHE CBOMCTBA, NOTy4YeHne U npuMeHenue. Cou aMMOHMUS,
uX (QU3MUECKue M XUMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHUCJIOTa, €€ MoiydyeHue, (pU3N4ecKue U XUMHUYECKHe
cBOMcTBa (0OlIME KaK TNpPEACTaBUTENs Kiacca KHUCIOT U  crenupuyeckue).
Vcnonp30BaHue HUTPATOB U COJIEH aMMOHUS B KaUeCTBE MUHEPAJIbHBIX yI00pEHUH.
XUMHUECKOE 3arps3HEHNE OKPY KaloLIel cpellbl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/1, 3arpsiI3HEHHE BO3/1yXa, MIOYBHI U BOJIOEMOB)

2.4

®ocdop, amrorpornHsie Momubpukauu Qocdopa, pusMUECKHEe M XUMHYECKHE
cBorictBa. Oxcun pochopa(V) u pochopnas kucnora, puznueckre 1 XUMUIECKHC
CBOHCTBa, moiy4yeHue. Vcmonp3oBanue ¢(ocdaroB B KadyecTBE MHHEPATbHBIX
yaoOpeHui




2.5

2.6

2.7

Oomas xapakrepuctuka 371eMeHToB |V A-rpymmbsl. OcOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble CTENEeHH OKUCICHHs. YTIIepoJ, aUIOTPONHbIe MoAupUKaIMH,
pacrpocTpaHeHHe B mpupoze, GU3NYeckue U XUMHUECKUE CBOMCTBA. AJCOPOIIHSL.
Kpyrosopor yrimepoga B mnpupone. Oxcuabl yriepoaa, ux (usmdeckue Hu
XMMHAYECKHE CBOWCTBA, JEHCTBUE HA JKUBBIC OpPraHMU3MBI, MOJyYCHHE U
[IPUMEHCHHE. DKOJIOTMYeCKHe MPOoOJIeMbl, CBsA3aHHbIe ¢ okcuaoM yriepona(lV);
THIIOTE3a TII00AIbHOTO MOTEIJICHUs KIMMAara; MapHUKOBBIA 3(dekr. YrompHas
KHCIIOTa M €€ coid, X (PU3NYeCKHe U XUMHUYECKHE CBOICTBa, MOJIyYeHUE U
npuMeHenne. KadecTBeHHast peakuusi Ha KapOoHaT-woOHBL Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIMLIMHE, IPOMBIIINIEHHOCTH U CEJIbCKOM XO3SICTBE

IlepBoHauasibHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCIUHEHUAX
yriaepoja (MeTaH, 3TaH, STUJIECH, alleTUIIEH, 3TaHOJ, NIMLEPUH, YKCYCHAs KUCIIOTA).
Hx coctaB u xummuueckoe crpoeHue. [IoHsTue o OnoJoruuecky BaKHbIX BELIECTBAX:
KHUpax, Oelkax, yrieBoJaXx — M UX POJM B KU3HU YeloBeka. MarepuajibHoe
€IVHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCAUHEHUN

Kpemuuii, ero ¢usuyeckue U XUMHYECKHUE CBOWCTBA, IMOJIyYEHUE U NPUMEHEHHUE.
Coenunenus KkpemHus B nipupoje. Oomue npeacrasieHus 00 okcue kpeMuusi(1V)
U KpeMHHeBOM kuciore. CHIMKATBhl, MX HCIOJIb30BaHUE B OBITY, MEAMLUHE,
IIPOMBIIIUICHHOCTH. Ba)kHeWIIne CTPOUTENBHBIE MAaTepUajbl: KEPAMMKA, CTEKIIO,
neMeHT, OeroH, kene300eToH. IIpoGmembl 06e30MacHOTO  HCMOIb30BaHUS
CTPOUTENBHBIX MATEPHUAIOB B TIOBCETHEBHOW KU3HH

2.8

XUMHUECKUH OSKCIIEPUMEHT: H3Y4YeHHE OO0pa3lloB HEOPTaHWYECKHX BEIIECTB,
CBOWCTB COJISIHOI KHCIIOTBI; IPOBEICHHE KAYECTBEHHBIX peaKkIuil Ha XJIOPUI-HUOHbI
1 HaOJIOZCHNE TIPU3HAKOB MX MPOTEKAHWUS; OIBITHI, OTPaKaoINe (PU3HUECKUE H
XMMHUYECKHE CBOWCTBA rajIor€HOB M UX COCIUHEHUH (BO3MOKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB); O3HAKOMJIEHHE C oO0pa3lamMu XJIOPHUJIOB (TaJIOT€HU]IOB);
O3HAKOMJIEHHE ¢ 00pa3laMu cepbl U € COeTMHEHUSIMU (BO3MOXKHO MCIIOJIb30BaHHE
BHJICOMATEpHANIOB); HAOIIOICHHE TIpoliecca OOYTIIMBaHUS caxapa Moj JACHCTBUEM
KOHIICHTPUPOBAHHOW  CEpHOM  KHUCIOTHI; H3Y4YEHHE XUMHMUYECKHUX CBOMCTB
pa30aBiIeHHON CEPHOM KUCIIOTHI, IPOBEICHNE KAaUeCTBEHHOW peakluu Ha CyJb(ar-
HMOH W HaOIIoJieHHWe NpHu3HaKa e€ MPOTEKAaHUs; O3HAKOMIIEHHE C (PU3HMUYECKUMHU
cBoiicTBaMu a3zoTa, (ochopa M UX coelMHEHUN (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), o0pa3iaMu a30THBIX M (HOCPOPHBIX YIAOOPEHUM; TOTyUYEHHE,
coOWpaHue, pacro3HaBaHWE H HW3YYCHHE CBOWCTB aMMHaKa, IPOBEICHHE
Ka4eCTBEHHBIX PEAKIN Ha HIOH aMMOHUS M (hocaT-uOH 1 N3ydeHHe IPU3HAKOB HX
MPOTEKaHMs, B3aUMOJEHCTBHE KOHIICHTPHUPOBAHHOW a30THOM KHUCIOTHI C MEJbIO
(BO3MOXKHO UCTIONIB30BaHUE  BUICOMATEPHAJIOB); U3ydYeHHEe  MoJenei
KPUCTAUIMYECKUX pPEETOK anmasa, rpadura, ¢yjuiepeHa; O3HAKOMIIEHHE C
MPOIIECCOM  aCOpOIMA PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM INPOTUBOras3a; MojlyueHue, cooupaHue, pacro3HaBaHUE M U3Yy4YEeHUE
CBOWCTB YTJIEKHCIIOTO Ta3a; MPOBEJCHNE Ka4eCTBEHHBIX pEeakinii Ha KapOoHAT- U
CHJIMKAaT-UOHBl M M3Y4YCHHE TMPU3HAKOB UX MPOTEKAaHUS; O3HAKOMJICHHE C
MPOAYKIUEH CHIIMKATHON MPOMBIIUIEHHOCTH; PEIICHNE SKCIIEPUMEHTATIBHBIX 33124
1o TeMe «BaxHelre HeMeTalbl U UX COSIUHEHUSD)

MerTaisl 1 uX COCIUHCHUA

3.1

OGH_IEUI XAapPaKTCPUCTHKA XUMHUYCCKUX JJICMCHTOB — MCTAJIJIOB HAa OCHOBAHHUU HUX
nonoxxeHus B [lepuonndeckoit cucreme xumuyeckux snemeHToB J[.1. MenneneeBa
" CTPOCHUA aTOMOB. CTpOeHI/IC MeETalI0B. MeTajuindeckasi CBSI3b U MeTalJInuecKas
KPUCTAJUIMYECKAsl peIIETKA. DIICKTPOXUMUYECKUH Psifl HAIPSKEHU METaJlJIoB




3.2

3.3

du3ndyecKkue W XUMHUYECKHE CBOHCTBA MeTauioB. OO0mmMe CrnocoObl MOTydYeHUs
MeTa/uioB. [loHSATHE O KOPPO3WM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIlIUTHI UX OT
koppo3uu. CiuiaBsl (cTanb, 9YyTyH, TIOPATIOMUHHN, OpOH3a) M UX NMPUMEHEHUE B
OBITY ¥ POMBIIIUICHHOCTH

Hlenouynsle Metayuibl: mojnoxeHue B Ilepuoanueckoil cucrtemMe XUMHYECKHX
anemeHTtoB JI.MI. MeHueneeBa; CTpO€HHE MX aTOMOB; HAXOXJICHHE B MPUPOE.
duznyecknue U XMMUYECKUE CBOICTBa (Ha mpumepe HAaTpus U Kamus). OKCUIbl U
THAPOKCUABI HATPUSA U KAJIHA. HpI/IMeHeHI/Ie MISJIIOYHBIX METAJIJIOB U UX CO€I[I/IHCHI/II71

3.4

[IlesrouHO3EMENBHBIE METAJUIBI MATHUN M KAJIBLIWN: ITOsIoKeHue B [lepuonnueckon
cucreMe xumudeckux diemeHToB J[I.MI. MeHpneneeBa; CTpoeHHE HX aTOMOB;
HaxoJeHue B npupone. Pusndyeckrue U XUMUYECKHE CBOMCTBA MarHus U KaJbLHs.
Baxwneiimue coenHenus Kanbluus (OKCH, THAPOKCUA, coin). KECTKOCTh BO/BI U
CTOCOO0BI €€ yCTpaHEeHHUs

3.5

AmoMuHuI: nonokenue B Ilepruoaudeckoi cucreMe XMMHYeCKux aieMeHToB J[.M.
Menzeneesa; CTpoeHHe aTOMa; HaXOXKAEHUE B npupone. duszndyeckne 1 XUMUYECKUE
CBOMCTBA aTFOMHUHUS. AMGOTEpHBIC CBOMCTBA OKCHIIA U THAPOKCHIA ATFOMUHUS

3.6

Kenezo: nonoxenne B Ilepuoanueckoil cucteMe XuMHUUeCKUx 3jieMeHToB J[.M.
MenzeneeBa; CTpoeHHE aToMa; HaxoxJaeHue B mnpupoge. Duszmueckue u
XUMHYECKHe CBoMcTBa xeneza. Oxcuabl, ruapokcuasl u conu sxenesa(ll) wu
xene3a(lll), ux cocras, cBoiCTBa U NOJTyuyeHUE

3.7

4.1

4.2

XUMUYECKUH YKCIIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3liaMi METaJUIOB U CIIABOB, MX
(bU3MYECKUMHU CBONCTBAMU; U3YUECHUE PE3YIHTATOB KOPPO3IUN METAIIIOB (BO3ZMOKHO
WCIIOJIb30BAHNE BHJICOMATEPHAIIOB), OCOOCHHOCTEW B3aUMOJICHCTBUS OKCHIA
KalbpllMsl M HaTpus C BOJOW (BO3MOXXHO HCIIONBH30BaHHE BHIEOMATEPHAIIOB);
MCCJICJIOBAaHNE CBOMCTB >KECTKOM BOJIBI, TIpOIlecca TOPEHUS JKejle3a B KHCIOpPOJIe
(BOBMOXKHO  HCIIOJIb30BaHHME  BUJEOMATEPHUANIOB); TMPU3HAKOB  MPOTEKaHUS
Ka4eCTBEHHBIX PEAKIIMI Ha HOHBI (MarHus, Kalblins, aTIOMUHNS, IIMHKA, sxene3a(ll)
u xkeneza(lll), memu(ll); mabmiomeHue W omHMCaHHE TMPOIECCOB OKpAIIMBAHUS
IUITAMCHH WOHAMH HATPHUS, KaJIUS W KalblUs (BO3MOXXHO HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); UCCIIeJOBaHKE aM(pOTEPHBIX CBOMCTB I'MIPOKCH/IA ATFOMUHUS U
THJIPOKCHJIA IIMHKA; PEIICHUE JKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMe «Bakueiimme
METaJUTbl U UX COCTUHEHHUS

XUMHS U OKpYyXkarollasl cpesia

HosBrie MaTepuajibl U TCXHOJIOTUU. BemectBa u MaTCpHaJibl B MMOBCEAHEBHOM KU3HU
geJIoBeKa. XUMUS 1 3J0pPOBEE. be3omacHoe HCITONIE30BaHKE BEMISCTB M XUMUUECKIX
peaKI_II/Iﬁ B 6BITy. HCpBa}I TIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

OCHOBBI IKOJIOTMYECKON TPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE OKpY Karollen
cpensl IIJIK. Ponp xumum B pelieHuu 3KojJorudeckux mnpobiem. IlpupoaHsie
HCTOYHHUKH YTJIEBOAOPOAOB (Yroib, HPUPOAHBIM ra3, He(Th), MPOIYKTHI HX
nepepaboTKU, UX POJIb B OBITY U IPOMBILUIEHHOCTH

4.3

XUMHUYECKUN HKCIEPUMEHT: U3yueHHe oOpas3lioB MaTepHalioB (CTEKIJIO, CILIaBbI
METaJJIOB, MOJIMMEPHbIE MaTepUalbl)




ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NPoBePSIEeMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrpaMMBbI
OCHOBHOT0 0011ero oopaszopanus Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

O TI03HABA€MOCTH SIBICHUH TNPUPOABI, TOHMMaHUE OOBEKTHBHOM
3HaYMMOCTH OCHOB XHMHYECKOH HAayKH Kak 00JacTh COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOMIEH KyJIbTypbl M TNPaKTHUYECKOU
JeSITEIbHOCTH  YeJIOBeKa B  YCIOBUSIX COBPEMEHHOIO OOILECTBa;
ITIOHUMAaHNE MECTa XMMHUU CPEIN IPYTUX €CTECTBEHHBIX HAYK

1.2

1.3

0 HAy4HBIX METOJAX IO3HAHMS, B TOM YHUCJIE SKCIEPUMEHTAJIbHBIX W
TEOPETUYECKUX  METOJAax HCCIECIOBAHUSA  BELIECTB U HU3YyYECHUS
XUMUYECKUX PEAKIUN; YMEHHE HCIOIb30BATh MOJACIU JJIA OOBICHEHUS
CTPOEHUS AaTOMOB M MOJIEKYJI

0 ctepax mpodeccHoHaTbHONU AEATEIbHOCTH, CBSI3aHHBIX C XUMHUEH H
COBPEMEHHBIMH  TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha  JOCTHIKEHUSX
XUMUYECKON HAYKH, YTO IMO3BOJIUT O0YUAIOIIMMCS paCCMaTPUBATh XUMUIO
Kak cdepy cBoeil Oyayieit npodeccuoHaabHON NESTENbHOCTH U ClIeaTh
OCO3HAHHBII BBIOOp XUMHH KaK MPOGUIBLHOTO MPEAMETA IIPH MEPEX0/Ie Ha
YpOBEHb CpeHEro 00I11ero 00pa3oBaHus

BrnaneHnue cucteMo XUMHUYECKHUX 3HAHUN U YMCHUC MIPUMCHATH CUCTEMY
XUMHYCCKHUX 3HaHI/II\/’I, KOTOpas BKIIIOYACT:

2.1

BOKHEUININE XHUMHUYECKUE ITOHATHS: XUMHYECKUU 3JIECMCHT, aToM,
MOJIEKYJa, BELIECTBO, MPOCTOE M CJIOYKHOE BEIIECTBO, OAHOPOAHAS M
HEOJIHOPO/IHAS CMECh, OTHOCHUTENIbHBIE aTOMHAs U MOJICKYJISIpHAsl MacChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAST Macca, MOJISIPHBIA 00BEM, OKCH]I,
KHCIIOTa, OCHOBAHHE, COJIb (CPEIHSIs), XUMUYECKas PEaKIHsl, PEeaKIuu
COCJIMHEHUS, PEaKUMU pa3JIOKEHHUs, PpEaKUUH 3aMEUICHUs, PEeaKIuu
oOMeHa, TerIoBor PEKT peakiuu, 3K30- U SHIOTCPMUIECKUE PEAKITUH,
pacTBOp, MaccoBas JOJsl XMMHUECKOT'O 3JIEMEHTAa B COETMHEHUH, MACCOBast
JIOJISE U TIPOIICHTHAsI KOHIIEHTpPAIUS BEIIEeCTBA B PacTBOpE, SAPO aToMa,
DIIEKTPOHHBIA  CIIOM aroma, aToMHas oOpOWUTalb, pagUyCc aroma,
BaJICHTHOCTD, CTCIICHb OKHCJICHUS, XUMHYCCKast CBs3b,
AIIEKTPOOTPHIIATEILHOCT, TOJISIpHAS M HETOJISIPHAs KOBAJICHTHAs CBS3b,
HOHHAas CBA3b, MCTATINIMYCCKAsA CBA3b, KPpUCTAILIIMYCCKAasA peméTKa (aTOMHaSI,
WOHHAs1, MeTa/NTN4YeCcKasi, MOJIEKYJISipHast ), HIOH, KATHOH, aHHOH, dJIEKTPOIIUT
M HEIJIEKTPOJIUT, DJICKTPOJIUTHUYECKAs JUCCOIMAINS, PEAKIIMH HOHHOTO
o0OMeHa, OKHCITUTEIhHO-BOCCTAHOBUTEIBHBIC PEAKIMU, OKUCIUTENh U
BOCCTAHOBHUTEJIb, OKMCIIEHHE U BOCCTAHOBJICHHUE, 3JIEKTPOJIN3, XUMHUUECKOE
paBHOBecHE, 00paTUMBbIE U HEOOpATUMBIE PEAKIIHH, CKOPOCTh XUMHUYECKOM
peakumu, kataimsaTtop, [1/IK, koppo3usi MeTajuioB, CIIaBbl

2.2

OCHOBOIIOJIAralolie 3aKOHbl XUMHH: 3aKOH COXPAHEHHS MAaccChl,
nepuoanueckui 3akoH .M. MeHneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,
3aKOH ABOTaJIpO

2.3

TEeopuu XUMHH: aTOMHO-MOJIEKYJIIpHast Teopus, Teopus
AIEKTPOJUTUYECKON JUCCOLIMAIIIT




Brnanenune ocCHOBaMM XMMUYECKOW IPaMOTHOCTH, BKJIFOYAIOLLIEH

YMEHHE NPAaBUIBHO UCIIOJIb30BATh U3YUEHHBIE BELIECTBA U MaTepHaibl (B
TOM YHCJI€ MHUHEpaJbHbIE yNOOpPEHHs, METaJUIbl U CIUIaBbl, MPOIYKTHI
nepepaboTKU  MPUPOAHBIX  HWCTOYHUKOB  YIJIEBOJOPOAOB  (yIui,

3.1 MIPUPOTHOTO rasza, HeTH) B OBITY, CEIIbCKOM XO03SMCTBE, HAa TIPOHU3BOICTBE
U TIOHMMaHUE 3HAYCHUS >KUPOB, OCJIKOB, YTJICBOJIOB JJsi OpraHu3Ma
YeJI0BEeKa; YMEHHUE IPOrHO3UPOBATh BIHMSHHE BEIIECTB W XUMHYCCKUX
MIPOIIECCOB HA OPTaHM3M YeJIOBEKa H OKPYIKAIOIIYIO MPUPOTHYIO CPENY
39 YMEHHE HMHTETPUPOBATh XUMHUYECKUE 3HAHUS CO 3HAHUSAMH JIPYTUX
' y4eOHBIX MPEIMETOB
HAJIMYHME ONbITA PA0OTHI C Pa3TMYHBIMU UCTOYHUKAMHU WH(POPMAIIMHU 10
3.3 XUMUM (HayyHass W HAay4yHO-TIONYJISIpHAs JIUTEpaTypa, CJIOBapH,
CIPaBOYHUKH, UHTEPHET-PECYPCHI)
YMEHHE OOBEKTUBHO OIICHWBaTh HH(GOPMAIMIO O BEHIECTBAX, UX
3.4 MIPEBPAICHISIX U TPAKTUISCKOM MPUMEHEHUH U YMEHHUE UCIIOJIb30BaTh ¢
JUISL pelIeHUs] y4eOHO-TT03HABATEIbHBIX 33124
Brnagenue ocHOBaMHM TOHATUHHOTO amnmapata U CHMBOJIMYECKOTO SI3BIKA
4 XHMHUU JUIS COCTABICHUS (OPMYIT HEOPraHMYECKHX BEUICCTB, YPaBHEHHIMA
XUMHUYECKHUX PeaKInii,; OCHOBaMU XuMudeckoi HomeHKIatypsl (IUPAC u
TPUBHUAIILHOM )
YMeHue OOBSACHATH CBSI3b TOJOXKEHUs 31eMeHTa B Ilepumonnyeckoii
CUCTEME C YHCIIOBBIMHU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XUMHUYIECKUX
5 AIIEMEHTOB (COCTaB M 3apsAn s1apa, OOIIee YHUCIO JIEKTPOHOB),
pacrpesieiecHueM 3JICKTPOHOB TI0 JHEPTeTHYSCKUM YPOBHSIM aTOMOB
MEPBBIX TPEX MEPHUOJIOB, KAITUS U KaIbIIUS
[IpencraBieHne O MEPUOIUYECKON 3aBUCHMOCTH CBOWMCTB XHMHYECKHX
AJIEMEHTOB (paJMyC aToMa, OJJICKTPOOTPHUIATEIBHOCT), TMPOCTHIX M
6 CJIOHBIX BEIIECTB OT MOJI0KEHUs drieMeHToB B [leproaudeckoii cucteme
(B MaJIbIX TIEpPHOJaX ¥ TJIABHBIX MOJTPYIIAxX) U 3JEKTPOHHOTO CTPOCHUS
aToma
7 YMeHue Ki1accupuIMpoBaTh:
7.1 XUMHUYECKUE 3TIEMEHTHI
7.2 HEOPTraHWYECKHE BEIIECTBA
7.3 XUMHUYECKHE PeaKIuu
8 YMeH#ne onpenensrs:
8.1 BaJICHTHOCTH M CTEIICHb OKHCIICHUS XUMHYCSCKUX PJICMEHTOB, 3apsii HOHA
8.2 BHJT XHMHYCCKOH CBS3M W THII KPHCTAUIMICCKOW CTPYKTYpPHI B
COCTMHEHUSIX
8.3 XapakTep cpeibl B BOJHBIX PacTBOpax BeMIeCTB (KMCIOT, OCHOBAHHUH )
8.4 OKHUCJIUTETh M BOCCTAHOBHTEIh
9 YMeHne XapakTepu30BaTh GU3NIECKHAE M XUMUYCCKHE CBOWCTRA!
MIPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJOPO, TpaduT, anMas, KpeMHHil,
9.1 a3oT, hocdop, cepa, XI0p, HATPHIA, KaTUil, MATHUA, KaTbIUi, aTIOMUHUH,
KENe30)
CJIOKHBIX BEIECTB, B TOM YHCJIE WX BOJHBIX PacTBOPOB (BOJa, aMMHAK,
9.2 XJIOPOBOJIOPO, CEPOBOJOPOJI, OKCUABI U THAPOKCUABI MeTaimoB |-11A

rpyni, amomuaus, meau (1), muaka, sxenesa (11 u 1), okernp! yrirepona




(I u 1V), kpemuus (1V), azora u pocdopa (Il u V), cepur (IV u VI),
CepPHHUCTas, CepHasi, a30TUCTas, a3oTHas, QocdopHas, yrojpHasi,
KPEMHHEBasi KUCJIOTA U MX COJIH)

MPOTHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTHU
OT UX COCTaBa U CTPOCHUS, IPUMEHEHHNE BEIIECTB B 3aBUCUMOCTH OT HX

93 CBOWMCTB, BO3MOXXHOCTh TMPOTCKAHHS XHUMHUYECKHUX TMPEBPAICHUN B
Pa3IMYHbIX YCIOBUIX
10 YMeHue cocTaBIsATh MOJIEKYJISIPHbIE M MOHHBIE YpaBHEHUS PeaKIiii, B TOM
quce:
10.1 peakuuii HFOHHOro oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKITUI
103 WTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA M3YYEHHBIX KJIAcCOB (TPyIM)
HEOPTaHMYECKUX BEIICCTB
104 MOJITBEPIKIAOIIUX TCHETHYECKYIO B3aUMOCBSI3b My HUMHU
11 YMeHue BbIYUCIATH (IPOBOAUTH PacU&Thl):
111 OTHOCHTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIEMEHTa B COSIMHEHUHU
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 0 YPaBHEHUSM XUMUYECKUX PEAKIUN U HAXOIUTh KOJIMYCCTBO BEIIECTRA,
00BEM M Maccy peareHTOB WIH MPOIYKTOB PEAKIIUU
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJAaMH HAy4YHOTO TMO3HAHUsS (HAaOIIoAeHHE, W3MEpEHHeE,
121 AKCIIEPUMEHT, MOJCIMPOBAHNE) TIPH U3YYCHUU BEIIECCTB U XUMUYCCKUX
SABIIEHUH; yMeHHEe cHOPMYIHUPOBATH MPOOIEMY H MPEATOXKUTh MYTH €€
pelreHus
122 0e30macHoi paboThl C XUMHUYECKUMU BEILIECTBAMHU, XUMUYECKOU MOCY0H
U J1abOpaTOpHBIM 000PYAOBaHUEM
mpaBUJIaMy OE30MAaCHOTO OOpaIeHHs ¢ BEIIECTBAMH, UCIIOJIb3YEMbIMH B
MOBCETHEBHON JKHM3HM, IMPABUIAMH IIOBEJACHHUS B IEJIIX COCpPEIKCHHS
123 3I0pPOBbSI M OKpYKAmoIIed MNPUPOJHONW cpeabl; MOHUMaHHE Bpena
(omacHOCTH) BO3JCUCTBUS HA JKHUBBIE OPraHU3MBI  ONPEIEIEHHBIX
BEIIECTB, CIMOCOOOB YMEHBINEHUS M TMPEAOTBPALIEHUS WX BpPETHOTO
BO3JICHCTBUS
13 Hannuue mnpakTUYeCKUX HABHIKOB IUIAHUPOBAHUS U OCYIIECTBICHHS
CIIETYFOIIMX XUMHYECKUX IKCIICPUMEHTOB:
W3YYCHHE W ONHCaHue (HU3MYCCKUX CBOKMCTB BEIICCTB; 03HAKOMIICHHE C
131 (GUBMYECKUMU U XUMUYECKUMU SBICHUSMU; OMBITHI, WILTIOCTPUPYIOIINE
MIPU3HAKY POTEKAHUS XUMUYCCKUX PEAKITUI
13.2 M3y4YeHHe CIOCO00B pa3JIeIieHus] cMecei
MOJTy4YeHUE KUCIOPO/Aa U U3yUYEHHUE €ro CBOMCTB; MOIyYeHHE BOJOPOa U
13.3 M3YYCHHE €r0 CBOICTB; MOJMyUYEHHUE YIJIEKHCIOTO Ta3a U WU3Y4YCHHE €ro
CBOICTB; MOJY4YEHUE aMMHAaKa U U3YYEHUE €r0 CBOWCTB
13.4 NPUTOTOBJICHAE  PAaCTBOPOB  C onpeAeNEéHHON MaccoBOM  AoJiel
pacTBOPEHHOTO BEIECTBA
135 MIPpUMEHEHNE MHIUKATOPOB (JTaKMyca, METHJIOpaHka U (eHondTarcnHa)

JUTSL OTIPEIEJICHHS XapaKTepa Cpelibl B paCTBOPAX KUCIOT M IIeJoue




13.6

13.7

MCCJIEJOBAaHUE U ONMCAaHHE CBOMCTB HEOPraHWYECKUX BEIIECTB PasIMUHbIX
KJIaCCOB; M3yY€HHE B3aMMOJEUCTBUS KHUCIOT C METaUIaMH, OKCHIAMH
METAJJIOB, PacTBOPUMBIMM M HEPAaCTBOPUMBIMH OCHOBAHUSIMH, COJIIMU,
HOJyYeHHE HEpacTBOPHMBIX OCHOBAHHI; BBITECHEHHE OJHOIO MeTalla
JIpYyrUM M3 pacTBOpa COJIM; HUCCIeJOBaHHE aM(pOTEpHBIX CBOMCTB
T'MJIPOKCUI0B AJIFOMUHUS U IIUHKA

pelIeHUEe AKCIEPUMEHTAIBHBIX 3a1ad 1Mo TemaMm: «OCHOBHBIE KJIacChl
HEOPTraHUYECKUX COCAUHEHUN»; «DJIEKTPOJUTUYECKAS] JUCCOLMALIMY,
«Baxkneinme HeMeTaJIbl M UX COCAUHEHU», «BaxkHelme MeTalIbl 1
UX COCTMHEHUS

13.8

14

141

XMUMUYECKHE SKCIIEPUMEHTHI, WUTIOCTPUPYIOUIHE MPU3HAKU MPOTEKAHUS
peaKkuii HOHHOTO 00OMEHa; KaYeCTBEHHBIE PEAKIMH Ha MPHCYTCTBYIOIINE
B BOJHBIX pPAacTBOpax HOHBI: XJOPHUA-, OpOMHUA-, MOIUA-, Cyibdar-,
docdar-, kapOOHAT-, CHIMKAT-aHUOHBI, THIPOKCHUA-UOHBI, KAaTHOHBI
aMMOHMSI, MarHus, KaJablLus, aTFOMUHUS, XKene3a (2+) u xenesa (3+), meau
(2+), nuHKa

YmMmenue:

OpPEJCTaBIATh  pe3yjbTaThl JKCIEpUMEHTa B  (opMe  BBIBOJIOB,
JI0Ka3aTeiabCcTB, TpaQuKOB W TaOMULl M BBIABIATH HSMIMPHUECKUE
3aKOHOMEPHOCTHU

14.2

YCTaHABJIMBATH CBSI3M MEXKIY pEaJbHO HAOII0IaeMBIMH XUMHUYECKUMHU
ABJICHUSIMU U TIPOLIECCaMU, MPOUCXOJALIMMH B Makpo- U MHUKPOMMPE,
O00BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMNHU

1
11

1.2

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
[TepBoHaYaIbHBIC XUMUYECKUE TTOHSATHS
YucTele BemecTBa u cMecu. CriocoObl pa3fieiieHus: cMecei

ATOMEI U MOJICKYJIBI. Xumudaeckye 3JieMeHThl. CHMBOJIBI XMMHYECKHX JJIEMEHTOB.
HpOCTBIe " CJIIOKHBIC BECIICCTBA.

1.3

14

Xumnueckas ¢opmyna. BajleHTHOCTP aTOMOB XMMHYECKHX 3JIeMEHTOB. CTeneHb
OKHCIIEHUS

3aKOH IIOCTOSHCTBAa COCTaBa BCIICCTB. OtHocuTenbHAS aTOMHAS  Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHasg mMacca. MaccoBas J0JI1 XUMHUYCCKOIo 3JIEMEHTA B
COCOAUMHCHNN

1.5

1.6

KomuuectBo BemectBa. Monbs. Mousipuass macca. MousipHbiii  00b€M  Ta30B.
B3anMocBsI3p KOJIMYECTBa, MACCHI U YHMCIIAa CTPYKTYPHBIX €IMHHUIL BEIIeCTBA
®u3nuecKue U XUMUYECKHE SIBICHUS. XUMUYECKasd peakluus U €€ NpU3HAKU. 3aKOH
COXPAaHCHUA MAaCChl BCIICCTB. XUMHAYECKHE YPaBHCHUA

2.1

2.2

[Iepnoanueckuii 3akoH u Ilepmonnueckas cucremMa xumuyeckux snemeHtoB [I.U.
Menneneea. CTpoeHHE aTOMOB

ITepuognueckuii 3akoH. Ilepuognueckas cucremMa XMMHYECKHUX 3uieMeHTOB [I..
Menneneesa. Ilepuonsl u rpynnel. PU3NMYECKUH CMBICHI IMOPSAKOBOIO HOMEDA,
HOMEPOB I€pUO/1a U TPYIIIBI dJIEMEHTA

Crpoenue atomoB. CocraB aToMHbIX snep. M3ortombl. OnekrpoHbl. CTpoeHHe

AIEKTPOHHBIX 000JI04EK aTOMOB NepBbIX 20 XuMHUYeCcKuX 311eMeHToB [lepuonnyeckoit
cucremsl .M. Menaeneera

2.3

3.1

3.2

BaKOHOMepHOCTI/I B M3MCHCHHM CBOMCTB XHMHUYCCKHX DJIEMCHTOB MEPBLIX TpéX
nepruoaos, KaJius, KaJIbIIus (pazu/lyca aTOMOB, QJICKTPOOTPULATCIIbBHOCTH,
METAINIMYCCKUX U HEMCTAJNIMYCCKUX CBOfICTB) n nux COGI[I/IHCHI/Iﬁ B COOTBCTCTBUHU C
IMOJIOKCHHUEM 3JICMCHTOB B Hepﬂonnqecxoﬁ CUCTCMC U CTPOCHUCM UX ATOMOB

CrpoeHnue BelecTna

XuMuueckas CBA3b. KoBanenTHas (HOJ'ISIpHaH n HGHOJ'IHpHaSI) CBA3b.
3H€KTpOOTpI/IHaTeJ'II>HOCTB XHMHYECKHX 3JIeMeHTOB. MloHHas cBs3b. MeTamandeckas
CBA3b

TuMbI KPUCTATUINYECKUX PELIETOK (AaTOMHAs!, HOHHAs, METAJUTMYECKas ), 3aBUCMOCTb
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKN U BUJIa XUMUYECKOM CBSI3H

4.1

4.2

Baxueiimre mnpeacTaBUTENM HEOpPraHWYeCcKuX BemecTB. Hemeramnsl u  ux
coeaqrHeHusI. MeTayuibl M1 UX COeUHEHUS

Knaccudpukanms u HOMEHKJIaTypa HEOPTaHWYECKUX COEJIMHEHUN: OKCHIOB
(comeoOpasyromiye: OCHOBHbIE, KHCIOTHBIE, aM(OTEepHBIE) U Hecoseo0pas3yrolue;
OCHOBaHUH (1IENI0YM U HEPACTBOPUMbIE OCHOBAHUS ); KUCIIOT (KUCIOPOACOIEpIKalIHe
U OECKHUCIIOPOIHBIE, OJJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEAHUX U KUCIBIX)

Ou3nyecKkue U XUMHUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOAOPO/A,
XJI0pa, KACJI0pOo/aa, cephl, a30ta, hochopa, yriepoaa, KpeMHHUSI

4.3

Pu3nyecKkue U XMMUYECKUE CBOMCTBA MTPOCTHIX BEIIECTB-METAIUIOB: JINTHSI, HATPHS,
Kalus, MarHus W KalblMs, aJIOMUHUSA, JKele3a. OJIEKTPOXMMMUECKUH psij
HaIpsKEHUH METaJNIOB

4.4

®u3nyeckue W XHUMHUYECKHE CBOMCTBA BOJIOPOJHBIX COEIUHEHUN HEMETAJIOB:
XJIOPOBOJIOPOA, CEPOBOIOPOJIa, AMMHAKa




4.5

®dusnuecKue 1 XMMUYECKHe CBOMCTBa OKCHI0B HeMmeTalioB: cepsl (1V, V1), azota(ll,
IV, V), docdhopa(lll, V), yraepona(ll, 1V), xpemuus(lV). Ilonydenne OKCHIOB
HEMETAJIJIOB

4.6

4.7

4.8

Xumunyeckue cBoiictBa okcuioB: MeTauioB |A—I A rpymm, tmuka, meau(l1) u sxenesa(ll,
I1). [TonyyeHre OKCHIOB METAILJIOB

XUMHYECKUE CBOMCTBA OCHOBaHMM M aM(OTEPHBIX THAPOKCHAOB (Ha MpuMepe
THJIPOKCUIOB aJTIOMHUHHUSA, XKeJe3a, [uHKa). [lomyueHre ocHOBaHUIT M aM(pOTEPHBIX
TUAPOKCHJIOB

OO0mue XUMHYECKHE CBOWCTBA KHCIOT: XJIOPOBOJOPOIHOM, CEpOBOJIOPOIHOM,
CEpPHUCTOM, CepHOH, a30THOH, QochopHO, KpeMHHEBOH, yroipHOW. OcoObie
XHMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHON CEpHOM M a30THOM KucaoT. [lonydenue
KHCIIOT

4.9

OO01mure xuMHUYECKHE CBOMCTBA cpeiHuX coneil. [lonyuenue coneit

4.10

[lonyuenune, coOupaHue, pacro3HaBaHHE BOJIOPOAA, KHUCIOPOJAa, aMMHAKa,
YTJICKHCIIOTO Ta3a B JIaAbOpaTopuu

411
412

5.1

5.2

5.3

5.4

[lonyuenne ammuaka, CEpHOM M a30THOM KHUCIOT B MHPOMBINUIEHHOCTH. OOiiue
CHocoObI NOJTYYEHHS METAJIOB

I'eHeTnyeckas CBsI3b MEXAY KJIaCCAMH HEOPraHMYECKUX COCIUHEHUM

XVMMHYECKUE PEAKLINH

Knaccugukanus XUMHUUECKUX PEaKUMH MO pa3IMYHbIM IpPU3HAKaM: 10 YUCIY H
COCTaBY YYacTBYIOIINX B PEAKIIUHU BEUIECTB, 110 TEINIOBOMY dPPEKTY, 10 N3MEHEHHIO
CTEIIEHEW OKUCIICHMSI XUMHUYECKHUX DJIEMEHTOB

TernoBoil 3 peKT XUMHYECKONH peakiy, TEPMOXHUMHUYECKHE YPaBHEHHUSA. DK30- U
9HJOTEPMHUUYECKUE PEAKIIMH. TEepMOXUMHUUYECKHUE YPAaBHEHUS
OKHCIUTEIBHOBOCCTAHOBUTENIbHBIE peakiMU. OKUCIUTEIM U BOCCTAHOBUTEIH.
[Iponeccer OKHUCJICHUS u BOCCTaHOBJICHUS. DNEeKTPOHHBIN OanaHc
OKHCIIUTEIbHOBOCCTAHOBUTEIIBHON PEAKLIUU

Teopm{ BHCKTpOHHTH‘ICCKOﬁ AucCconuranuu. KaTI/IOHBI, AHHUOHBEI. QHGKTpOJ'II/ITBI u
HEBJICKTPOJIMTEI. CuibHbBIE U cIa0kIe SJICKTPOJINTEI. Crenenb JUCCOoMaln

5.5

6.1

6.2

Peakuuu nonHoro oomMeHa. Y ciaoBUs IpOTEKaHUs peaklinii HOHHOTO 0OMEeHa, MOJIHbIE
U COKpallI€HHbIE HOHHBIE YPAaBHEHUS pPEaKLIUil

XWMHs U OKpYyKarolas cpena

Bemectsa u Marepuanbl B IIOBCEJIHEBHOM JKHM3HM 4YesloBeKka. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB M XMMHUUYECKUX peakuuil B sabopaTopuu u ObITy. IlepBas
IIOMOILb [P XMMUYECKUX 0XKOTaX U OTPABIECHUAX

XVMHYECKOE 3arpsi3HEHUE OKpY’Karolled cpefbl (KUCIOTHBIE JAO0XAU, 3arpsA3HEHHE
NOYBBI, BO3J1yXa M BOAOEMOB), crocoObl ero mnpenoTBpauieHus IlpexenbHas
nomyctumas  koHueHtpanus BemiectB  (IIJJK). Ponp xumum B perenun
HKOJIOTHUECKUX MpolsieM. Y cuiieHre MapHUKOBOro 3 dekra, paspyuieHrne 030HOBOTO
cnost

6.3

[Ipumenenue cepsl, azota, Gocdopa, yriaepona, KpeMHHUSI U UX COCTUHEHUHA B OBITY,
MEAMIMHE, MPOMBIIUIEHHOCTH U CENbCKOM XO3siicTBe. IIprMeHeHue MeramioB u
CIUIaBOB (CTajb, YyTyH, JIOPATIOMUHUN, OpoH3a) B OBITY UM MPOMBIIUIEHHOCTH HX
coeauHeHuil. IloHsATHE O KOPPO3UM METAJUIOB, OCHOBHBIE CIOCOOBI 3aIIUTHl UX OT
KOppO3Uu

6.4

6.5

[TpupoTHBIE HICTOYHHUKH YTIIEBOJAOPOIOB (YTOJIb, TPUPOIHBIN Ta3, He()Th), IMPOTYKTHI
uX nepepadoTku (OEH3UH), UX POJIb B OBITY U IPOMBIIILUICHHOCTH

[lepBoHaYanbHBIE TOHATHS 00 OPraHMUYECKUX BEIIECTBAX KaK O COSTUHEHUSX YIIepoaa
(MeTaH, 2TaH, YTUJICH, AIlETWJICH, YTAHOJI, TJIMIIEPUH, YKCycHas kuciota). [lonstre o




7.1
7.2
7.3

OMOJIOTHYECKH BasKHBIX BCIICCTBAX: XXHUPaAX, 6€JIK8.X, YIJIEBOAAX — U UX POJIKM B JKU3HU
YECJIOBECKA

PacuéTer:

1o ¢popMysaM XUMHYECKUX COSTMHEHUIN

Macchl (MacCcOBOM) J0JIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE
110 XUMHYECKUM YPaBHEHHUSIM




