[Ipunoxenue 21
K MeTOM4eCKOMY KOMMEHTapUo

N3menenus OOIT OOO B cootBeTcTBUM C IpUKa3oM MuHmnpocseeHus Poccuu ot 09.10.2024
Ne 704 «O BHeceHMM U3MEHEHW B HEKOTOpPbIe NpHKa3bl MUHUCTEPCTBA MPOCBELLeHUs
Poccwuiickoii efepaiyy, Kacaroupecs: gpegepanbHbIX 00pa3oBaTe/TbHbIX TIPOrPaMM Haua/lbHOTO
o61riero o6pa3oBaHMsi, 0OCHOBHOTO 0011[ero 00pa30BaHUs U CpeIHET0 0011[ero 06pa3oBaHusI»

B (¢enmepambHBIX W PETMOHABHBIX MPOLeAypax OLIEHKW KauyecTBa 0Opa3oBaHUs
UCIO/Ib3yeTcsl  TepeueHb  (KOAW(UKATOP) pacrpelie/ieHHbIX [0 KjlaccaM — IPOBepsSieMbIX
TpeOOBaHMI K pe3ysibTaTaM OCBOEHHS OCHOBHOHM 00Opa3oBaTe/bHOM IMpOrpaMMbl OCHOBHOTO
ob1jero 06pa3oBaHus U 3/IEMEHTOB CO/IePKAHUS 110 XUMUH.

Tabura 23
[TpoBepsieMbie TpeOOBaHUs K pe3y/ibTaTaM 0CBOeHHsI OCHOBHOM
obpa3oBaTeTbHOM MporpaMMbI (8 Kacc)

Kopg [IpoBepsiemble pegMeTHbIE pe3yJ/IbTaTbl 0OCBOEHHSI OCHOBHOM

IIpPOBEPSIEMOr0 obpa3oBaTe/TbHOM MPOrpaMMbl OCHOBHOT'O 0011ero oOpa3oBaHuUsI
pe3ysbTaTa
1 [To Teme: "IlepBOHaya/IbHBIE XUMHAUECKUE TIOHATHSA"

1.1 pacKpbIBaTb CMBIC OCHOBHBIX XWMHYECKUX ITOHATHUW: aTOM, MOJIEeKYyJa,
XUMUUECKUH 3JIEMEeHT, MPOCTOe BelleCTBO, CJIOXKHOEe BelleCTBO, CMeCh
(ofHOpOAHasi U HEOAHOPO/Hasl), BaJIeHTHOCTb, OTHOCUTE/IbHAsi aTOMHasi U
MOJIeKy/IsIpHasi Macca, KOJIMYeCTBO BelllecTBa, MOJ/b, MOJIIDHAasg Macca,
MaccoBasi ZIo/isi XMMHUUeCKOTro 3/IeMeHTa B COeMHeHUH, MOJISIPHBIA 00beM,
XUMUYecKasi peaklys, KaacCuuKalus peakLUil: peaklUyd COeJUHEeHus,
Peaki pa3/io’KeHWsl, peakld 3aMelleHHs, peakuud oOMeHa, 9K30- H
SH/IOTeDMUYECKHe peakLyH, TeryioBoi 3¢¢eKT peakiuu, pacTBOp,
MaccoBasi 10J1s BelljeCTBa (MIPOLIeHTHAsi KOHLIeHTpaLysi) B pacTBope

1.2 V/UTFOCTPUPOBaTh  B3aMMOCBSI3b  OCHOBHBIX XMMWUECKHUX IOHATUA WU
[MPUMEHSATH 3TH MOHSATHS IPY ONKMCAHMY BeleCTB U UX NpeBpalljeHuH

1.3 MCI10/1b30BaTh XMMUUECKYH0 CHMBOJIMKY [i/Is1 COCTaB/IeHUst (pOpMyJI BelleCcTB
11 ypaBHEHUM XMMHUYECKUX peakLui

1.4 pacKpbIBaTb CMBIC/I 3aKOHOB COXpPaHEHWs] MacChl Bell[eCTB, MOCTOSTHCTBA
cOoCTaBa, aTOMHO-MOJIEKYJ/IIDHOTO yUeHus1, 3aKoHa ABOrazipo

1.5 oTIpe/ie/iATh BaJIEGHTHOCTb aTOMOB 3/IeMEeHTOB B OMHAPHBIX COeAMHEHUSIX

1.6 K/1acCU(ULMPOBaTh XMMHUUYECKWe peaklyd (10 4YMCIy M COCTaBy|

YaCTBYIOLMX B PEAKL[MU BeIeCTB, M0 TeII0BOMY 3(h(deKTy)

1.7 BbIUMCJ/ISITh OTHOCUTETbHYH0 MOJIEKYJIIPHYHO ¥ MOJIIDHYIO MacChl Bel[eCTB

1.8 BLIUKC/ISITH MAaCCOBYH) [IOJIF0 XMMHYECKOro 3jeMeHTa 110 Qopmyre
COoe/IMHeHMs],

1.9 BBIYKC/ISITH MAaCCOBYHO IO/IO BellleCTBa B pacTBOpe

1.10 MPUMEHSITh eCTeCTBEeHHO-HayuHble MeTOZbl TI03HaHUS - HabmoJeHue,
3MepeHHe, MOJie/TMPOBaHKe, SKCIIePUMEHT (peasibHbI U MbICTIEHHbBIN)

2 [To Teme: "BakHel1Me npe/icTaBUTeIM HEOPraHUUeCKUX BelecTs"

2.1 pacKpbIBaTb CMBIC/ OCHOBHBIX XWMHUYECKUX ITOHSTHMM: OKCHJ, KHWC/OTa,

OCHOBaHUe, COJb




2.2

OTIpe/ie/IATh  TIPUHA/IJIE)KHOCTh  BEIIeCTB K  OMpe/le/IeHHOMY — K/1acCy
coeluHeHU 110 hopMyiaM

2.3

K/1accU(UIIMPOBaTh HEOPraHWYeCcKe BelllecTBa
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XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWUMHUECKHEe CBOMCTBA BEIECTB
Pa3/MyHbIX KIaCCOB, MOATBEPXKAasi OMUCaHWe MPUMepaMu MOJIEKYJIIPHBIX
pPaBHEHUM COOTBETCTBYHOLIMX XUMUUECKUX PeaKLIUU

2.5

MPOTHO3MPOBATH CBOICTBA BellleCTB B 3aBMCHMMOCTH OT HMX KaUeCTBEHHOI'O
COCTaBa, BO3MOXXHOCTH TIPOT€KaHUA XHUMHUYECKUX Hp@BpaH_IEHI/II\/,I B
d3/IMYHBIX YCJIOBUAX

2.6

C/leZloBaTh NpaBU/IaM T10/1b30BaHUsI XUMUUECKOW MoCyZoi 1 1abopaTopHbIM
obopyJoBaHHEM, a TakkKe IpaBWIaM oOpaljeHHs C BellecTBaMH B
COOTBETCTBMM C WHCTPYKUUSIMUA TIO  BBITIOJIHEHWIO  J1aOOpaTOPHBIX
XUMHUUECKHUX OTTBITOB T10 TIOJTyUeHHI0 U COOMPAHUIO Ta3000pa3HbIX BeIeCTB
(Bofopojia M KHUCJIOpOZa), TPUTOTOBJAEHUIO PAacTBOPOB C OIpeje/leHHON
MaccoBOM [flosieli pacTBOPEHHOTO BellecTBa, I/IaHMPOBaThb U IPOBOJUTH
XMMHAYeCcKre SKCIIepUMEeHThI T0 pacrlio3HaBaHUIO PACTBOPOB Ilenoyell U
KIC/IOT C TIOMOILIbIO MHIUKATOPOB (71akKMyC, GeHosdTanernH, MeTUI0paHX U

pyrue)

2.7

IMPOBOJWTL PACUETEHI IT10 YPABHEHWIO XUMHUUECKOU peaKun

[To Teme: "Tlepuoguueckuii 3akKoH U Ilepuouueckast cucTeMa XUMHUUeCKHUX
bnemeHTtoB [.M. MeHpeneeBa. CTpoeHrWe aTOMOB. XUMHUeCKasi CBSi3b.
OKMC/TUTe/TbHO-BOCCTAHOBUTE/IbHbBIE peaKklUn'"

3.1

PacKpbIBaTh CMBICJI OCHOBHBIX XUMHWUECKHX TIOHATHH: $ApPO aToMa,
HJIEKTPOHHBIN C/IOM aTOMa, aTOMHasi OpO1Ta/ib, paZiyC aToMa, XMMHUecKast
CBSI3b, TI0JISIpHast U HeTI0JISIpHast KOBaJIeHTHast CBSI3b,
HJIeKTPOOTPULIATeTbHOCTh, WOHHAs CBSI3b, MOH, KAaTHOH, aHWOH, CTeIleHb
OKHCJIeHUsI

3.2

K]'IaCCI/I(bI/II_[I/IPOBaTb XHUMHn4yeCKure 3/71eMeHThI

3.3

OTNMChIBaTh M XapaKTepr3oBaTh TabiuuHyr ¢opmy Ilepuoguueckoi
CUCTeMBbl ~XMMWYECKMX 3JIEeMEHTOB: pa3/uuaTh TIOHATUS  ''TJIaBHas
rmoarpyrma (A-rpymma)’ u "nobouHast nmoarpymmna (b-rpymma)”, "manbie" u
"GosTbITIMe" TIepHUO/IbI

3.4

packpbiBaTb  CMbICT  Ilepyuopuueckoro 3akoHa .M. MeHgeneesa:
TeMOHCTPUPOBaTh [MOHMMaHWEe T[epUOJUUeCKOW 3aBUCHMOCTHM CBOMCTB
XMMUYECKHX 3JIEMEHTOB OT UX M0J10)KeHus B [leproguueckon cucreme

3.5

COOTHOCUTL 0003HauUeHMs], KOTOpPble UMEITCs B Tabsure "Ilepuoguueckast
cucTteMa Xumudeckux osjemMeHToB [I.MI. MeHgeneeBa" € 4MC/IOBBIMU
XapaKTePUCTUKAaMHM CTPOEHHMsl aTOMOB XMMWUYECKHX 3/IeMEeHTOB (COCTaB U
3apsA  sapa, oOilee UYWMC/IO 3/IEKTPOHOB M pacrpefielieHHMe WX TI0
5/IeKTPOHHBIM CJIOSIM)

3.6

orpene/sdTh CTeIIeHb OKMCJ/IEHWA 3/IEMEHTOB B 6I/IHapHBIX COeIMHEHUAX

3.7

orpeneadaTe BUJ XUMHUUECKOH CBSI3U (KOBaJ'IeHTHaH u I/IOHHaH) B

HEOPT'dHUYECKUX COeJUHEHUAX

Tabmwmia 23.1

[TpoBepsiemble 3/1eMeHThI COAepkaHus (8 Kacc)

Koz

[TpoBepsieMblii 3/1IeMeHT CO/iepKaHUsI




HepBOHallaJ'IbeIe XUMH4YeCcKHe I1OoHATHUA

1.1

[Ipegver xumuu. Posbp Xumuy B KU3HM 4yesioBeKa. XMMUS B cucTeMe HayK. Tenma u
BelllecTBa. Pr3nUecKre CBONCTBA BellleCTB. ArperaTHoe COCTOsIHUE BellleCTB

1.2

[ToHsATHEe O MeToZaX MO3HaHWA B XUMUH. UucThle BemiectBa M cMecd. CrocoObl
asziesieHus1 CMecen

1.3

ATOMBI U MOJIEKy/bl. XHUMUYecKHe 371eMeHTbl. CHUMBO/bI XMUMHUYECKUX 3/1eMEHTOB.
[TpocThle 1 C/I0)KHBIE BelljecTBa. ATOMHO-MOJIEKY/ISIPHOE yueHHe

1.4

Xymuueckast d)OpMYIIa. BaneHTHOCTL aTOMOB XMMMUECKUX 3JIEMEHTOB. 3aKOH
MOCTOAHCTBAa COCTaBa BeIeCTB. OTHOoCcuTeNnbHAasE aTroMHasi Macca. OTHocUTenIbHas
[MOJIEKYJIADHASA MdCCd. MaccoBas J0JI1 XUMHUUYEeCKOIr'o 3/1eMeHTd B COe JMHEHNHN

1.5

KonuuectBo BemjectBa. Mosib. MonsipHasi Macca. B3aMMOCBSI3b KOJ/IMUeCTBa, MacChl U
unc/ia CTPYKTYPHBIX e[WHUI] BelllecTBa. PacueThl 10 QopMyaaM XUMHUYECKUX
coe/IMHEHUM

1.6

dusnueckue U XUMUYeCKUe siBJieHUs. XUMHUUecKas peakius U ee TIpU3HaKW. 3aKOH
COXpaHeHUsI MacChl BellleCcTB. XUMHUYecKhe ypaBHeHus. Knaccudukaius XUMHUYeCKUX|
eakIMii (coeiHeHMs, Pa3/I0yKeHUs], 3aMellleHusi, 0OMeHa)

1.7

X MHUUYeCcKui 3KCIIePUMEHT: 3HAKOMCTBO C XMMUUECKOU IOCY/I0M, C MpaBUIaMUA PabOThI
B labopaToOpuM U NpueMaMu obpaiijeHus C labopaTopHBIM 000pY/J0BaHHEM, U3yueHHe 1
orvicaHve (QU3NUeCKUX CBOWCTB 00pa3lioB HeopraHWuecKWxX BellecTB, HabsrofeHue
(br3nueckyx (T1aBieHre BOCKa, TasiHUe Jib/ja, paCTUpaHue caxapa B CTYIIKe, KUTIeHHe U
KOHZIeHCallvsl BOJbl) Y XUMUUECKHX (TOpeHHe CBeUH, MpOoKa/MBaHie MeHOW TTPOBOIOKH,
B3aMMO/IENCTBUE Mejla C KWUC/IOTOM) sIBJIeHWW, HaO/rofieHre W OIMuiCaHue TPHU3HAKOB
MpPOTeKaHHsI XUMHUEeCKMX peaki[uii (pa3/iokeHre caxapa, B3aUMOJENMCTBUe CepHOMU
KIC/IOTBI C XJIOpUJOM Oapusi, pasnoxeHue ruapokcuza meau (II) mpu HarpeBaHuw,
B3aMMO/lefiCTBHe >Kejie3a C pacTBopoM cosi meau (1), u3ydeHue criocob6oB paszeseHus]
cMeced (C TIOMOIIBIO MarHuWTa, (UIBTPOBaHWe, BbITApUBaHWe, AWCTHILISALMSA,
xpomaTorpadusi), MpoBe/ieHe OUWCTKY TIOBAapeHHOW COJiM, HaO/Io/ieHrHe W OIHMCaHUe
pe3y/bTaTOB TPOBeJIeHHs] OIbITa, W/ITFOCTPUPYIOLET0 3aKOH COXPaHeHWsI Macchl,
co37jaHue Mojiesieli MoJieKyJ1 (I11apOCTep>KHEBbIX)

Ba)kHell1lve TIpe/iCTaBUTe/I HeOPraHWYeCKUX BellleCTB

2.1

Bo3gyx - cmech rasos. CocraB Bo3zyxa. Kuciopos - 3j71eMeHT U IIPOCTOe BellleCTBO.
Haxosx/ileHre Kucaopojia B mpupoe, ¢hu3nueckue U XUMHYeCKHe CBOMCTBa (peakLUu
ropenusi). Okcugpl. IlpumeHeHue Kuciopoza. Criocobbl MoyuyeHUs KUC/IOpoJa B
mabopaTopuy ¥ TPOMBIIUIEHHOCTH. KpyroBopor kucinopoga B mipupoge. O30H -
a/1710TpoIHasE MoAWDUKALMS KUCI0pOoZa

2.2

TeryioBoii 5((deKT XUMUYeCKON peakiuy, TepMOXUMHUYeCKHe ypaBHEeHUs, 5K30- U
SH/I0TepMUYeCKHe peakl[ui. TOIUIMBO: yro/ib U MeTaH. 3arpsi3HeHue BO3/yxa, YCU/IeHue
apHUKOBOTO 3 deKTa, pa3pylieHre 030HOBOT'O CJIOS

2.3

Bozopos, - 37eMeHT M TIIpocToe BelllecTBO. HaxoxkzeHue Bojopoja B TpHUPOJeE,
¢dusnueckre U XUMUUYeCKe CBOWCTBA, MpHMeHeHue, Criocobbl momyueHus. Kuciotel u
COU

2.4

MOHHpHLIﬁ 00beM ra3os. PacueTsl M0 XUMHUYECKUM YPdBHEHHSAM

2.5

dusnyeckre cBoMCTBa BOAbl. Bozja kak pactBoputesnb. PactBopel. HackleHHble 1
HeHAaChILL[eHHbIe paCTBOPLI. PacTBOPUMOCTS BelljeCTB B BoZle. MaccoBasi fl0/1s BellecTBa B
pacTBope. XUMHYecKue CBoWcTBa BoZbl. OcHOBaHuMsA. Posb pacTBOpPOB B NpHUpOZE U B
PKU3HU 4YesioBeKa. KpyroBopoT Bogpl B npupofe. 3arpsi3HeHre NpUpOAHbIX BoA. OxpaHa)
11 OUMCTKA NPUPOJHBIX BOJ

2.6

Krnaccudukaiiyusi HeopraHuueckux coeguHeHMM. Okcuabl. Knaccudukarss OKCHIOB:

coneobpasymoie (OCHOBHBIe, KUCIOTHbIE, amdoTepHble) U HecosieoOpa3yloliue.




HomeHkaTypa okcuzioB. dusnueckde U XMMUYeCKHe CBOWMCTBA OKCHUJOB. IlosyueHue
OKCH/IOB

2.7

OcHoBanus. Knaccudukaiss OCHOBAHHWM: IIeJIOUM W HEPaCTBOPUMble OCHOBAHUSI.
HomeHk/aTypa ocHOBaHuM. ®Pu3uueckue W XUMHUUYeCKWe CBOMCTBA OCHOBaHWM.
[TonyueHre OCHOBaHUM

2.8

Kucnotsl. Knaccudukaims kucior. HomeHnknatypa Kucior. @usnyeckre U XUMUUECKUe
cBoMcTBa KMCIOT. Py aktuBHOCTH MeTasioB H.H. bekeroga. Ilosnyuenue Kucior

2.9

Comu. Homenknarypa coneil. @usnyeckue U XMMUYeCKue CBOWCTBA cosel. ITosmyuenue
cosen

2.10

['eHeTHUeCKas CBSI3b MEXAY Ki1dCCAMU HEOPraHUYeCKUX COE"E[I/IHEHI/II\/’I

2.11

XMMHUeCKUIl SKCIIepUMEeHT: KaueCTBEHHOe Oripe/ie/ieHre CO/lep’KaHusi KUC/IopoJa B
BO3/yXe, TIOlyueHWe, coOMpaHWe, pacrio3HaBaHWe U WM3y4YeHHe CBOWCTB KHC/IOPOAA,
HaOo/ieHre B3aUMOJENCTBYSL BeleCTB C KHUC/IOPOJOM W YCJIOBUSI BO3HUKHOBEHUS U
MpeKpareHus: ropeHus (To)kapa), 03HaKOMJ/IeHHe ¢ 00pa3liaMi OKCHZOB U OTHCaHHUe HX
CBOWCTB, TIO/lyueHHe, coOMpaHWe, pacrio3HaBaHWe W W3y4yeHHe CBOWMCTB BOZOPO/A
(ropeHue), B3aumoielicTBUe Bogopoa ¢ okcugom meau (II) (Bo3MOXKHO KCIO/b30BaHKE
BUleOMaTepyanoB), HaOmoJeHHe 00pa3lLioB  BelleCTB  KOMWYeCTBOM 1 MO,
MicciejoBaHMe OCOOEHHOCTEeH pacTBOPEHUsI BeIIeCTB C PA3/MUHON PacTBOPUMOCTHIO,
[pUroTOB/IEHHE PaCTBOPOB C OMpe/ie/IeHHOW MacCOBOM /10/ieil paCTBOPEHHOIO BelleCTBa,
B3aMO/IefiCTBHe BO/IbI C MeTa/lllaMu (HaTpyeM U KasbLieM) (BO3MOKHO HCIIO/Ib30BaHKe
Br/leOMaTepuasoB), OIpe/efeHHe pACTBOPOB KHUCJIOT M 1lefioyeid C TIOMOLIbHO,
H/IUKaTOPOB, MCC/Ie[joBaHKe 00pa3lj0B HEOPraHUUeCKUX BeILeCTB Pa3/IMUHbIX K/IacCOB,
HaOmo/leHe M3MeHeHUsI OKPaCKW WHAMKATOPOB B PACTBOPAX KHUCIOT W Ie/IoUel,
i3yueHre B3auMogeicTBusi okcuza Meau (II) ¢ pacTBopoM cepHOM KUCIOTHI, KAC/IOT C
MeTaslaMy, peakLuil HeWTpaiu3aluM, T[OoJlyueHHWe HepacTBOPUMBIX OCHOBaHMWH,
BbITeCHEHMe OZJHOTO MeTasula [PyTMM M3 pacTBOpa COJIM, pellleHhe KCTepUMeHTalbHbIX
3a7a4 1o TeMe "BakHel1Me K1acCbl HEOPraHUUeCKUX COeJMHeHUH"

HepI/IO,E[I/I‘-IeCKI/II‘;I 3dKOH H HepI/IO,ZLI/I‘—IECKaﬂ cucreMa XHMMHUYECKHX 3JIEMEHTOB ,Z[I/I
MEHAGHEEBa. CTpOEHHe dTOMOB. Xymuueckast CBA3b. OKucCIuTeTLHO-
BOCCTaHOBUTEJ/IbHbIE DedKIINHN

3.1

[TepBble TMOMBITKA KlacCU(pUKALMA XUMUYECKUX »37eMeHTOB. [loHATHe 0 rpynmnax
CXOZHBIX 3/7IeMEHTOB (11]eJIOUHbIE U 11[eJI0YHO3eMe/IbHble METasl/lbl, FaJoreHbl, UHEPTHBIE
rasbl). DJleMeHThl, KOTOpble 00pa3yoT aM(oTepHble OKCH/Ibl U THIPOKCH/IbI

3.2

[Tepyoauueckuii 3akoH. [lepuozuueckasi cuUcTeMa XHMUUeCKMX 3jemMeHTOB ..
MeHgeneeBa. KopoTkoriepuogHass | AauHHomepuogHasi dopmbl  [leproauueckoit
CUCTeMbl XuMHUeckux semMeHToB 1.1. MeHpeneeBa. Ileprosbl v rpyrrbl. @U3nuuecKuii
CMBICJT TTOPSIAKOBOTO HOMEPAa, HOMEePOB Meprozia U IPYMIibl 37eMeHTa

3.3

Ctpoenvie aromoB. (CocTtaB aTOMHBIX sijep. M3oTombl. OnekTpoHbl. (CTpoeHue
H/IEKTPOHHBIX 000/10ueK aTOMOB MepBbix 20 XUMHUECKHX 371eMeHTOB IleproguuecKkoit
cuctembl [I.V. MeHgeneeBa. XapakTepuCTHMKa XWMMWYECKOTO JJIeMEHTa 10 €ero
rnonoyxenuto B [lepuoguueckoit cucreme J1.M1. MeHieneeBa

3.4

3aKOHOMEpPHOCTH M3MEeHeHUs pafiiyca aTOMOB XMMUUeCKHUX 3/IEMEHTOB, MeTa/l/InyeCKUX
1 HeMeTa//IMUeCKMX CBOMCTB IO TpymnmnaM U mnepuojaMm. 3HaueHue [lepuoanueckoro
3akoHa U [lepyoanueckor CHACTeMbl XWUMHWUECKUX 3/1EMEHTOB /i1 Pa3BUTHUS HAyKU U
npaktuku. /.. MeHzeneeB - yueHbll U rPaKJJaHUH

3.5

Xumnueckass  cBs3b.  KoBaneHTHass ~ (monsipHass UM HeroJsisipHasi) — CBSI3b.
O/1IeKTPOOTPULIATE/IBHOCT XUMUYECKHX 371eMeHTOB. VIoHHas CBsA3b

3.6

CTerneHb OKHCJ/IeHUA. OxucIUTe IbHO-BOCCTAHOBUTE/IbLHbIE peakKlurn. HpOL[ECCbI
OKHC/IEHUSI U BOCCTaHOB/IeHUsI. OKHC/INTe/N U BOCCTAHOBUTEIU




3.7 [XuMUuyecKuid 3KCIIePUMEHT: H3yueHWe 00pasllOB BeIeCTB META//IOB U HeMeTaslIoB,
B3aMO/IeMICTBUE THAPOKCH/A L[MHKA C pacTBOpaMM KHUCJIOT U Ile/iouel, MpoBefieHre
OTbITOB, W/ITHOCTPUPYIOLIMX TIPUMephbl OKHUC/IUTE/IbHO-BOCCTAHOBUTE/BHBIX peakKLWi
(ropeHue, peakl[uy pa3/ioXKeHusl, COeJUHEHMS])

Tabnwmia 23.2

[TpoBepsieMbie TpeOOBaHUS K pe3y/ibTaTaM OCBOEHUsI OCHOBHOH
obpa3oBare/ibHOM MporpaMmsI (9 Kacc)

Kop, [TpoBepsieMbie TIpeIMETHBIE Pe3y/IbTaThl OCBOEHUSI OCHOBHOMH
TIPOBEPSIEMOTO obpa3oBaTe/bHOM TIPOrpaMMbI OCHOBHOT'O 00111ero 06pa3oBaHuUs
pe3ysibTata
1 [To Teme: "BelljectBo ¥ XyMuyeckas peakuus"
1.1 PacKpbIBaTh ~ CMBICJT ~OCHOBHBIX  XMMHYECKHUX TIOHSTHH:  pacTBOp,

JJIEKTPOJIUTBI,  HE3JIeKTPOJIUTBI,  3JIeKTPOJUTUUECKass  AUCCOLIALIUS,
peakllid WOHHOTO OOMeHa, KaTa/lli3aTop, XWMHWYecKoe paBHOBeCHe,
oOpaTuMble ¥ HeoOpaTUMble peaki[uH, OKHUC/IATE/TbHO-BOCCTaHOBUTE/IbHBIE
peakiiy, OKHC/IUTe/b, BOCCTAHOBUTE/Ib, OKHC/IEHHWEe W BOCCTAaHOBJIEHHE,
anoTponvsi, aM(OTepHOCTh, XUMHUeCKasi CBs3b (KOBaJieHTHas, WOHHasl,
MeTa/ulnyecKast), KpDUCTa/UIMyecKas  pelleTKa, CIUIaBbl, CKOPOCTb
XUMHUUYECKON peaki[uu

1.2 W/TIOCTPUPOBaTh  B3aWMOCBSI3b OCHOBHBIX XUMMWUECKUX TOHATUA U
MPUMEHSITh 9TH MOHSITUSI DY OMKMCAHUU BeIlleCTB Y UX MpeBpalieHui

1.3 COCTaB/IATh YPaBHEHWUsS  S/IeKTPOJIMTUYECKOM  JIUCCOLMALMM  KHUCJIOT,
[11e/I04€el U COoJieH, MOJIHbIe U COKpAllleHHble ypaBHeHUs peakLMii NOHHOIO
obmeHa

1.4 PacKpbIBaTb  CYLJHOCTb  OKHCJIUTE/TbHO-BOCCTAHOBUTE/IbHBIX  peakLui
MOCPe/ICTBOM COCTABJIEHHSI 37IEKTPOHHOTO OaslaHCa ITUX peaKIni

1.5 MPOBOUTD PaCcUeThl 10 YPABHEHUIO XMMUYECKOW peakLuU

2 [To Temam: "Hemetasibl M ux coefuHeHus" U "MeTasjibl M UX COeIMHeHUs "

2.1 XxapakTepu3oBaThb (OMUCHIBaTh) 0OIIMe U crieluduueckie XUMUUYECKUe

CBOMCTBA TIPOCTBIX UM CJOXHBIX BeLeCTB, TIO/ATBeP)KAas OIUCaHKe
NMprMepaMy  MOJIEKY/ISIPHBIX W HOHHBIX ypaBHEHHWH COOTBETCTBYIOLUX
XUMUYECKUX peakI[|ii

2.2 COCTaB/ISITh YpaBHEHUs peaklUi, T[OATBePXKAAIIIUX CyllleCTBOBaHUE)
reHeTUUeCKOU CBSI3U MeXK/ly BellleCTBaMH Pa3/TMYHbIX K/1aCCOB

2.3 MPOrHO3UPOBaTh CBOMCTBA BeIECTB B 3aBUCHUMOCTU OT UX CTPOEHUS,
BO3MO)XHOCTU TIPOTEKaHUsI XUMMWUECKUX T[IpeBpallieHuil B Ppa3/MYHbIX
yCIIOBUSIX

24 C/iefloBaTh MpaBU/IaM TI0/Ib30BaHUSI XUMUUECKOU MOCY/J0 U 1abopaTopHbIM

oOopy/loBaHHEM, a TakXKe TIpaBWIaM oOOpalljeHHsl C BeIecTBaMU B
COOTBETCTBMM C WHCTPYKIUSIMU TI0 BBIMOJIHEHUIO  J1laBOpaTOPHBIX
XMMUYEeCKUX OITBITOB TIO TIOJTyYeHUI0 U COOMpaHuio Tra3000pa3HbIX BellecTB
(aMMMakKa ¥ yrjaeKucsioro rasa)

2.5 MPOBO/IUTH PeaKLMH, MOTBePKAAOIe KaueCTBEHHBI COCTaB Pa3/TMUHbBIX
BEIL[eCTB: pacIiO3HaBaTh OIBITHBIM TIyTeM XJIOpHA-, Opomuz-, uoawf-,
kapOoHat-, ¢ocdaT-, cuMMKaT-, Cyabdar-, TUAPOKCHA-UOHBI, KAaTHOHBI
aMMOHHSI, WOHBl W3yUYEeHHBIX MeTa/UIOB, TPHUCYTCTBYIOIIHME B BOJHBIX




pacTBOpaxX HEOPraHMUECKUX BeIeCTB

3 [1o Teme: "Xumus U OKpyskarolas cpega'
3.1 PacKppIBaTb CMBIC/I OCHOBHBIX Xumuueckux noHsatvi: [TJIK Bemjectsa;
KOPPO3Usi METa/IJIOB
3.2 [MPUMEHSITh OCHOBHbIE OMePALMU MbICIUTENIBHOW JeiTe/IbHOCTU - aHa/Iu3 U

CUHTe3, CpaBHeHHe, 000011IeHIe, CHCTeMaTH3alHi0, BbISIBIIEHHE TIPUUHUHHO-
C/le[ICTBEHHbIX CBSI3€M - [I U3y4yeHUsl CBOWCTB BeLeCTB U XUMHUYECKUX
peakivii; eCcTeCTBEHHO-Hay4Hble MeETO/bl TIO3HaHUSI - HabmoJeHue,
V3MepeHre, MOJeJIMPOBaHKe, SKCIIePUMEHT (peasibHbIM Y MbIC/IEHHbIN)

Tabsura 23.3

[TpoBepsiemble 3/1eMeHThI cofepkaHus (9 Kiacc)

Ko [TpoBepsieMblii 371eMEHT COJlepyKaHusl

1 |BelijecTBO 1 XMHUuecKast peakius. I[loBTopeHue

1.1 [Tepuoguueckuii 3akoH. Ilepuoguueckasi CUCTeMa XUMHYeCKMX 3memeHToB [I.U.
MeHgeneeBa. CTpoeHWe aTOMOB. 3aKOHOMEPHOCTH B M3MEeHEHUM CBOWCTB XUMHUUECKUX
5/IeMEHTOB TIePBbIX TPeX MepUo/0B, Ka/iusl, Kalblysi U UX COeJUHEeHHUN B COOTBETCTBUU C
10Js10KeHreM 371eMeHTOB B Ilepro/inueckoii cucteMe ¥ CTPOEHHEeM UX aTOMOB

1.2|CtpoeHue BelrecTBa: BU/bI XUMHUECKOW CBSI3U. THWITbI KPUCTA/UIMYECKUX PEIIeTOK,
3aBUCUMOCTh CBOWCTB BeI[eCTBA OT THIMA KPHUCTA/UTMUECKOM peleTKu W BUJQ
XUMHAYeCcKol cBsi3u. Kraccudukaiyss ¥ HOMEHK/IaTypa HeOpPraHWYeCKUX BeIecTB
(Me)xayHapoJHasi M TpUBHaibHas)). XMMHUYeCKHe CBOWCTBA BeIeCTB, OTHOCSIIUXCS K|
pPa3/IMYHBIM ~ KjJaccaM  HeOpraHWYeCKWX  COeJVHEHWM,  TeHeTWueckas  CBs3b
HeopraHMUeCKHX BelleCTB

1.3 |Knaccudukaipss XMMAYeCKUX peakivii TI0 pa3/IMuHbIM MPU3HaKaM (110 YMCITY U COCTaBy
y4aCTBYIOIIUX B peakliy BeIeCTB, M0 TerioBoMy 3(h@(eKTy, 10 M3MeHeHUIO CTerneHei
OKHUC/IeHHsI XUMUYeCKHUX 37IeMeHTOB, M0 00paTMMOCTH, IO YYaCTHIO KaTajau3aTopa).
OK30- ¥ SHJOTEepMUYeCKWe peaKliW, TepMOXUMHUecKue ypaBHeHus. [loHsaTHe o
CKOPOCTH XMMHUECKOW pPeakLiu

1.4|[Toasstve 06 o0OpaTUMBIX ¥ HEOOpPAaTUMBIX XUMHWYECKUX peaknusix. I[loHsATHe O
FOMOTE€HHBIX U TeTepOreHHbIX peaklysax. [IoHATHMe O XWMHUYeCKOM paBHOBECHUH.
@DaKTOpEl, BAUSAIOIIME HAa CKOPOCTb XMMHWUYECKOM peakLMd Y TOJIOJKeHHe XUMUYeCKOro

paBHOBECHS
1.5 |OxucuTeTbHO-BOCCTAaHOBUTEIbHBIE  PeaKLMM, 3/eKTPOHHBIM 0afaHC OKUCIHUTETbHO-
BOCCTaHOBUTE/IbHOU peakLyu. CocraBneHue ypaBHeHUM OKMCJIUTE/TbHO-

BOCCTAHOBUTEJ/IbHBIX peaKI_II/Iﬁ C MCIIOJIb30BaHKWEM METO/id 3JIEKTPOHHOI'O basaHca

1.6[Teopust 3/1€KTPOIUTHUECKON AMCCOLMALIMU. DIEKTPOIUTHI U HEe3/IeKTPOIuThl. KaTHoHbI,
aHUOHBI. MexaHu3M [JUCCOLMALMY BeILeCTB C pa3/TMUHbIMU BUJaMU XUMUYECKOMN CBSI3U.
Crenenb avccormai. CuibHbIe U C1abble 3/I€KTPOJUTHL. Peakijun MOHHOTO oOMeHa.
YCNoBUSI TPOTEKAaHUs peakluii MOHHOTO OOMeHa, TIOJHble W COKpallleHHble MOHHBbIE
ypaBHeHHs1 peakiuii. CBONCTBa KMC/IOT, OCHOBAHUH U CoJieli B CBeTe Mpe/iCTaB/ieHH 00
5/IEKTPOJIMTUUECKOW Auccouyalui. KadecTBeHHble peaklid Ha MOHBL. [loHsiTMEe O
rUZipoJin3e coJier

1.7 (XuMuueckuii 3KCIiepUMeHT: O03HaKOMJIeHHEe C MO/eISIMU KPUCTA/UTUUeCKUX pPelleToK
HeOpraHUUeCKHWX BeleCTB - MeTa/UIOB U HeMeTa/ioB (rpaduTa U anmasa), CIOXKHBIX
BellleCTB (X/iopyzla HaTpus); HCCAe[0BaHUE 3aBUCHMOCTHM CKOPOCTHM XWUMHUUECKOU
peakiMu OT BO3/JeMCTBUsI pa3lMuUHbIX (haKTOPOB; MCC/efOBaHKE 3/eKTPOMPOBOAHOCTH




pacTBOPOB BeIlleCTB, Mpoljecca AWUCCOLMAIIUM KUCJIOT, Iije/ioueld U comei (BO3MOXKHO
MCTI0/Tb30BaHUe BH/[eOMaTepHasioB); TIPOBeZIeHHe OIbITOB, WTFOCTPUPYIOIMIUX TTPU3HAKH
MpOTeKaHUsl peakuii HWOHHOTO oOMeHa (oOpa3oBaHue ocajika, BbIZie/ieHWe ras3a,
oOpa3oBaHWe BOAbI);  OMBITOB, WITHOCTPUPYIOIIUX  TPUMEPbl  OKUCIUTETbHO-
BOCCTAHOBUTE/ILHBIX ~ peakiuil  (ropeHWe, peakl[MM pas/ioXKeHHs, COeAVHEHUs);
pacro3HaBaHre HeOPraHWYeCKUX BEIeCTB C TIOMOII[bI0 KaueCTBeHHbIX PeaKliii Ha NOHBI;
pellieHre SKCIIePUMEeHTa/IbHBIX 3a/1ad

HemeTannbl U ux COoeIMHeHUA

2.1

OO1riast XapakTepUCTHKa TajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE
cTerieHd okucieHusi. CTpoeHre U (r3nuecKre CBOMCTBA MPOCTHIX BEIeCTB - TajloreHoB.
XyMyyecKkue CBOWCTBA Ha IIpUMepe Xxjiopa (B3aMMOJEWCTBHe C MeTa/lJlaMH,
HeMeTa/laMy, 1ieodyaMu). XaopoBozopoa. CosisiHasg KUCI0Ta, XMMUYeCKHe CBOWCTBA,
rojsiyueHue, mpuMeHeHue. /leliCTBUe XJiopa U XJI0OPOBOJOPO/Ja HAa OpraHM3M 4YeJsiOBeKa.
BaxHelive XJ10py/ibl ¥ UX HaXOXKAEHUe B IPUPOJIe

2.2

OOmmiasi xapakTepucTuka 371eMeHTOB VIA-rpyrmbl. OcoOeHHOCTH CTPOEHHsl aTOMOB,
XapaKTepHble CTereHu oKucaeHusl. CTpoeHre U (pu3nuecKre CBOMCTBA MPOCThIX BELeCTB
- KMCJI0pOoJa U cepbl. AJUIOTPOIHbIe MOAMGUKALMU KUCI0POAAa U Cepbl. XUMHUYeCKHe
cBolicTBa cepbl. CepoBO/IOPO/, CTPOeHKe, (pr3nueckue U XMMHU4Yeckre cBoicTBa. OKCHU/bl
ceppl Kak TMpe/CTaBUTeNM KHUCJIOTHBIX OKCHZOB. CepHasi KWC/IOTa, (u3nueckue u
XVMUUeCKre CBOMCTBa (00IMe Kak Tpe/CTaBUTess Kaacca KUCIOT U CreludruecKue).
XUMUYecKre peaklid, Jie)Kaljiie B OCHOBe TIPOMBIIIEHHOTO criocofa MoydeHus
cepHOM KUCIOTHL. [IpumeHeHne. Cosu CepHOM KUC/IOTBI, KauyeCTBEHHasl peaklys Hal
cynbdar-uoH. HaxoxzeHue ceppl M ee COeAUHEHWM B TIpupoje. XUMHUUYECKoe
3arpsi3HeHUe OKpyJKarolllel cpefbl COeJUHEHUSIMU cepbl (KUCIOTHbIE —JOX[H,
3arpsi3HeHHe BO37lyXa U BOJJOEMOB), CTIOCOOBI ero MpeoTBPalleHHs

2.3

OO1ast xapakTepucTUKa 371eMeHTOB VA-rpyribl. OcOOeHHOCTH CTpOeHHsi aTOMOB,
XapaKTepHble CTeleHW OKUC/eHHs. A30T, paclpocTpaHeHue B mpupoje, (u3nyeckure U
XUMUUYecKre cBoiicTBa. KpyroBopoT a3oTa B mpupojie. AMMHaK, ero (usuueckue u
XMMUUYeCKHe CBOWCTBA, TMoJiyueHWe W npuMeHeHue. CoMM aMMOHUS, WX ¢(uU3nUecKrie U
XMMHUUYeCKHe CBOWCTBa, IpUMeHeHre. KauecTBeHHas peaklis Ha MOHbl aMMOHUSI.
A30THasi KUCJIOTa, ee TOJydeHHe, (u3nyecKre W XUMHUeCKWe CBoOMcTBa (00uMe Kak
Npe/iCTaBUTe/Isl Kjlacca KUCIOT U crieluduueckue). Vcromb30BaHWe HUTPATOB U COJieH
aMMOHMSI B KauyeCTBe MHHepa/bHbIX yJoOpeHMi. XuMHUUecKoe 3arpsisHeHHe
OKpy>Karollleld Cpefpl COeJMHEHUSIMM a30Ta (KUC/IOTHbIE [OXK[AHW, 3arpsi3HEHHe BO37yXa,
MOYBBI U BOJJOEMOB)

2.4

docdop, annorpornHbie moguduKaiuu dhocdopa, pusnyeckue U XUMHUUeCKUe CBONCTBA.
Oxkcug dochopa (V) u dochopHasi Kuciaora, ¢usnueckre U XUMHUUECKHe CBOMCTBaA,
nosiyueHue. Vcrosb3oBaHue dhochaToB B KaueCcTBe MUHEPA/IbHBIX Y100peHui

2.5

OO11jasi XapakTepucTHKa 31eMeHTOB [V A-rpymmbl. OcOOeHHOCTH CTPOEHUsT aTOMOB,
XapaKTepHble  CTeleHW  OKWUC/IeHWs.  YTJIepoJ,  a/uIOTPONHble  MOAMMUKAI[HH,
pacrpocTpaHeHWe B TpUpPoOZe, (u3Mueckre U XUMHUeCKWe CBONCTBa. AJCOpOIus.
KpyroBopot yriiepozia B npupoze. OKcHbI yriiepoja, ux ¢Gu3ddeckue U XUMHUUYecKHue
CBOMCTBA, JIeMCTBUE Ha >KMBbIe OpPraHU3MBI, TI0/yUyeHre U TTPpUMeHeHre. JKOIoruuecKye
Mpo0OJsieMbl, CBs3aHHbIE C OKCHAOM yriepoja (IV); rumoresa ri106ambHOTO TOTETIEHUS
K/IMMaTa; MAapHUKOBBLIM 3(hdekT. YronbHas KHC/IOTa U ee COJH, UX (U3NUeckue U
XUMHUUeCKHe CBONCTBA, MOyueHre U puMeHeHne. KauecTBeHHas peakijvs Ha KapOoHaT-
1OHbI. Vcronb30BaHHe KapOOHATOB B OBITY, MeUI[MHE, TIPOMBIIIUIEHHOCTA U CETbCKOM
X035 CTBe

2.6

HepBOHa‘Jaﬂbele TOHATHUS 00 OpraHM4YeCKuX BelleCTBaX KdK O COeJMHEHHAX yrjiepold

(METaH, 3TaH, 3TW/IeH, alleTh/IeH, 3TaHOJI, I'IMIIepryH, YKCyCHas KI/ICJ'IOTEI). Hx coctaB u




XUMHUYecKoe cTpoeHHe. [ToHsATHe 0 OMO/IOrHUeCKH Ba)KHBIX BeIeCTBAX: >KUpaX, Oeskax,
yriaeBojiax - U UX PONU B XKU3HU yesioBeKa. MaTrepuanbHOe eJUHCTBO OpPraHUYeCKuX U
HeOpraHUYecKrx CoeIMHeHNH

2.7

KpemHMii, ero ¢usnueckue M XHMUUeCKHe CBOMCTBa, TOJiyueHWe U TIpUMeHeHUe.
CoenvHeHus KpeMHUst B ripupozie. OOiue ripesactaBiaeHus 06 okcuge kpemuus (IV) u
KpeMHUeBOW KucioTe. CUIMKaThl, WX WCMONb30BaHHE B  OBbITYy, MeAWIUHe,
MPOMBILLJIEHHOCTH. Ba)kHellllve cTpouTebHble MaTepUasibl: KepaMUKa, CTeK/I0, LIeMEeHT,
OeToH, keme3o00eToH. IIpobGsieMbl  ©E30MACHOTO  WCIONB30BAaHUS  CTPOUTETBHBIX|
MaTeprasoB B OBCEAHEBHOMN XXKU3HU

2.8

XUMUYeCKU SKCIIepUMeHT: u3yueHre o00pasl[oB HEOpPraHW4eCKHWX BeIeCTB, CBOWCTB
COJISTHOW KUCJIOTBI; TIPOBeZIeHHe KaueCTBeHHBIX PeaKL[|ii Ha XJIOPH/-UOHBI U Hab/roieHue
MPH3HAKOB UX MPOTEKAaHHUsI; OTBIThI, OTpaXkarolue (pr3nyeckre U XUMHUYeCcKrle CBOMCTBA
rajloreHoB M UX COeJUHEeHWH (BO3MOXXHO MHCIIO/Ib30BaHWe BH/ieOMaTepUasoB);
03HaKOMJ/IeHHe C oOpa3llaMH X/IOpW/IOB (TajloreHU/I0B); O3HAaKOMJIeHWe ¢ oOpasiamu
Cepbl U ee COelMHEHUsIMU (BO3MOYKHO MCTIO/Ib30BaHKE BHZieOMAaTepHasioB); Hab/rofeHne
nporiecca 0OyT/IMBaHUSI caxapa IMOJ eHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOTHI;
V3yueHHe XUMHWUYECKUX CBOMCTB pa30aB/ieHHOW CepHOW KHCJ/IOTBI, TIPOBeJieHHe
KaueCTBeHHOW peakUuW Ha CynbGaT-uoH W Hab/ro/leHWe TpU3HaKa ee TPOTeKaHWs;
03HaKOMJIeHHWe C (U3MUeCKMMM CBOMCTBaMM a3oTa, ¢ochopa U UX COeAUHEHUU
(BO3MOXKHO HCTIO/Ib30BaHKE BHZEOMaTepraaoB), obpasiamu a3oTHBIX U (hocdopHBIX
yno0peHuii; monyyeHue, coOWpaHWe, pacro3HaBaHWE W W3y4yeHHe CBOWMCTB aMMMAKa;
MpoBe/leHe KaueCTBEHHbIX peaklid Ha MOH aMMOHUsA M (ocdaT-uoH U u3yueHHe
MPU3HAKOB HX IPOTeKaHWs, B3auMOJeNCTBHEe KOHLIEHTPUPOBAHHOM a30THOW KHCJ/IOTBI C
MeZlbl0  (BO3MOXKHO  WCIIO/Ib30BaHHWE  BUZleOMaTepuasoB); U3yueHue  Mogesiel
KpPUCTa/JIMUeCKUX PeIleToK anMasa, rpadura, ¢ysuiepeHa; 03HaKOM/IEHHe C IMPOLIeCCOM
aZcopOIM  pacTBOPEHHBIX BeIeCTB AKTUBHUPOBAHHBIM yIIeM W YCTPOHCTBOM
MPOTHBOTra3a; MoJiyyeHre, COOMpaHre, pacrio3HaBaHWe U U3y4YeHHe CBOWCTB YTJIEKHCIOTO
rasa; MpoBe/ieHNe KaueCTBEHHBIX peakl[iii Ha KapOOHAaT- M CUIMKAT-UOHbI M M3y4yeHue
MPU3HAKOB ~ MX  [POTEeKaHWs; O3HaKOMJIeHWe C  TNPOAYKLMeH  CWIMKATHOM
MPOMBILIJIEHHOCTH; pelleHde SKCIIepUMeHTalbHbIX 3aauy Mo TeMme "Baxuelive
HeMeTasllbl ¥ UX COeZIMHeHus "

MeTasibl U UX CoeIMHeHNs1

3.1

OO11jasi XapaKTepuCTUKa XUMHUUECKHWX 371eMeHTOB - MeTa//IOB Ha OCHOBaHUM UX|
rnosiokeHusi B [lepuoanueckoid cucteme XuMuuyeckKux 3jemMeHTOB [I.VI. MeHgeneeBa u
cTpoeHuss atoMoB. CTpoeHue MeTanaoB. MeTamiuyeckass CBs3b M MeTa/liMuecKas
KpUCTa/UTMUecKasi pelieTka. S71eKTPOXUMHAYECKUM psiJi HaTIpsDKeHUH MeTasljioB

3.2

du3nyeckre ¥ XMMUUYECKUe CBOHCTBa MeTa/ioB. OO1IHe CriocoObI Mo/TyYeHUs] MeTaJlIOB.
[ToHsiTHE O KOPPO3WH METAasJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiIaBbl
(cTasb, 4yTyH, AOPATFOMUHMIA, OPOH3a) ¥ X IPUMeHeHHe B OBITY ¥ IIPOMBILIEHHOCTH

3.3

[{enouHble MeTasIbl: MoJioKeHHe B [lepriofnueckol cHCTeMe XUMHUECKUX 3/IEMEeHTOB
1.1. MeHpeneeBa; CTpOeHHWe HMX aTOMOB; HaXOXK[eHue B mpupoje. Pusnueckue U
XUMHUYeCcKre CBOMCTBA (Ha rnpuMepe HaTpus U Kaausi). OKCUIbI U TUAPOKCU/IbI HATPUS U
Kanvst. [IprMeHeHue 11[eJIOUHBIX MeTalJIOB U UX COeIMHeHUN

3.4

[[lesiouHO3eMeNlbHbIE MeTas/ulbl MarHUW W KajblUii: Mojio)keHWe B I[lepuoguueckoi
crcTeMe XWUMUUeCcKux 3jieMeHToB /.M. MeHpeneeBa; CTpoeHUe UX aTOMOB; HaxOX/eHue
B mpupofe. PusnMueckre W XUMHUUYECKWe CBOMCTBA MarHus W Kaibliusi. BakHeiilue
coequHEeHUs] KanblUs (OKCHZ, THUAPOKCHA, con). JKeCcTKOCTb BOZABI U CHOCOOBI ee
yCTpaHEeHUs

3.5

AMOMUHMM: TIo/IoKeHHe B [lepuozueckod cucTeMe XUMHUecKHx 3nemeHToB [I.U.

MEH,E[EIIGEBEI; CTpOE€HKME aTOMAa, HaXO0)XJeHHe B MpHpoje. ®du3nuecke U XUMHUUECKHe




CBOMCTBa amoMUHMsI. AMbOTepHbIe CBONCTBA OKCH/IAa U TH/IPOKCH/iA aTFOMUAHUS

3.6

DKene3o: monoxkeHue B Ileprofuyeckod cuUcCTeMe XUMHYeCKUX 3yieMeHTOB [I.W.
MeHzlesleeBa; CTpOeHHE aToMa; HaxoK[eHWe B mpupoje. Pusnyeckue U XMMUYeCKHUe
cBolicTBa kene3a. OKcubl, TUAPOKCUILI U cou xene3a (I1) u xxenesza (III), ux cocras,
CBOMCTBA U TMOJTyueHHue

3.7

XUMHUECKUM SKCIIepUMEHT: O3HaKOMJIeHHe C o0Opas3ljaMd MeTa/VIOB U CIUIaBOB, UX
(bu3MuecKUMU CBOMCTBaMU; U3yueHHe pe3y/bTaTOB KOPPO3UM MeTa/uioB (BO3MOKHO
MCTI0/Tb30BaHUE BU/IEOMaTepHasioB), 0COOeHHOCTel B3aMMO/IENCTBUSI OKCHZIA KabLus U
HaTpusi C BOAOU (BO3MOXKHO MCIIO/Ib30BaHHE BHeOMaTepUasoB); UCC/IeJOBaHHEe CBOMCTB
PKeCTKOM BOJBI; IIpoLjecca FOpeHusl kKejle3a B KUCIOPOoZe (BO3MOXXHO HCIIOJ/Ib30BaHue
BH/leOMaTepUaioB); MPU3HAKOB MPOTEKaHHs KaYeCTBEHHbIX peakl[ui Ha WOHBI (MarHus,
KanblysA, aMtoMuHus, 1uHKa, ene3a (II) u >keneza (III), meau (II); HabmromeHue u
OMMCaHWe TPOLIeCCOB OKpallMBaHWs IJIAMEHW WOHAaMW HATpusl, Kalusg U KajbLus
(BO3MOYKHO WUCIIO/Ib30BaHUe BHeOMaTepuasioB); HccaefoBaHue amMbOTepHbIX CBOMCTB
rMAPOKCH/Ia a/IFOMUHMS U THAPOKCHUA L[MHKA; pellleHre 3KCIepUMeHTabHbIX 3aau Mo
TeMe "Ba)kHeH1I1e MeTaslyibl MU UX COeIMHeHus"

XUMUs U OKpY Karolas cpeja

4.1

HogBbie MaTepHaibl U TeXHOJIOTHUH. BEH_[eCTBa N MaTepHabl B HOBCEAHEBHOﬁ JKHU3HU
Ue/oBeKa. XHMHSA U 340pOBLE. be3omnacHoe wucrosib3oBaHue BeleCTB U XUMHUUECKUX
peaKL[I/Iﬁ B 6BITy. HepBaﬂ MmoMomib Mpr XUMHYECKHX 0XKOr'dX M OTPABJIEHUAX

4.2

OCHOBBI 3KOJIOTMUECKON TPaMOTHOCTU. XWMHUUYECKOe 3arpsi3HeHHe OKpY’Karolllel Cpefibl
[TJK. Ponb XxuMuM B pelleHUM SKOJIOTMUYeCKUX 1pobseM. IIpupoJHble HMCTOUHUKH
yT/1eBOJ0PO/IOB (YT0Jib, IPUPOJHBIN Ta3, HeTh), MPOAYKTHI UX MePepabOTKH, UX POJIb B
ObITY Y IPOMBILIEHHOCTH

4.3

XUMHUUeCKUi SKCIIEpUMEHT: HW3yUeHNe o6pa3u013 MaTepHrd/ioB (CTEKJ'IO, CI1/IaBBb]

METaJ1JIOB, ITOJIMMEepHEIE MaTepI/Iaf[bI)

155.7. [1ns nipoBefieHUs OCHOBHOT'O TOCYAapCTBEHHOI0 K3aMeHa no xumuu (ganee - OI'D
10 XMMMUH) MCII0/Ib3YeTCsl TiepeueHb (KOJUGbHUKATOp) TIPOBEpsieMbIX TpeOOBaHUM K pe3y/ibTaTamM
OCBOEHMsSI OCHOBHOM 00pa3oBaTe/NbHOM TIPOrpaMMbl OCHOBHOTO 0O0Ilero oOpa3oBaHUs U

3JIEMEHTOB COJep’KdHHA.

Tabsura 23.4
[TpoBepsiembie Ha OI'D 110 XUMHY TpeOOBAHUS
K pe3y/ibTaTaM OCBOEHHUsSI OCHOBHOM 00pa30BaTe/IbHOM TIPOTrPaMMBI
OCHOBHOTO 0011[er0 06pa3oBaHUs
Kop [TpoBepsiembie TpeOOBaHUS K ITPeJMETHBIM pe3y/ibTaTaM 0a30BOr0 YPOBHS
MIPOBEPSIEMOTO | OCBOEHHSI OCHOBHOM 00pa30oBaTe/bHON MPOrpaMMbl OCHOBHOT'O 00IIIero
TpebOBaHUS obpa3oBanus Ha ocHoBe PI'OC
1 [IpencraBneHue:
1.1 0 TI03HABaeMOCTH SIBJIeHUH TPHUPO/bI, TOHWUMaHHe OOBLEeKTHUBHOM

3HAUMMOCTH OCHOB XHMMHMUECKOM HayKd KakK o00slaCTH COBPEeMEeHHOIO
eCTeCTBO3HAHHs, KOMIIOHeHTa O0OIleld Ky/JbTypbl Y  TPaKTHUEeCKOM
esTe/IbHOCTH UesioBeKa B YCJIOBUSIX COBPEMEHHOrO 00IIieCcTBa; TOHUMaHKe
MecTa XHMMUM Cpe/i IPYTUX eCTeCTBeHHBIX HayK




1.2

0 HayuHbIX MeTO/ax TO3HaHWs, B TOM UMC/e SKCIIepUMEHTa/JbHbIX U
TEeOpeTUYeCKHUX MeTOo/jaX MCC/eloBaHUS BelleCTB U U3yUYeHUsT XUMHUYeCKUX
peakiuii; yMeHMe UCIOo/Ib30BaTh MO/JeH [1Jisi 00BsICHeHHsI CTPOeHUsI aTOMOB
1 MOJIEKY/T

1.3

0 cdepax mpodeccMOHATBLHON [1eATe/TbHOCTH, CBSI3aHHBIX C XUMHeH W
COBPEMEHHBbIMH  TeXHOJIOTHSIMH, OCHOBAaHHBIMA  Ha  /IOCTH)KEHUSIX|
XUMHAYeCKOM HayK{, YTO TI03BOIUT OOyYaroIMMCsl pacCMaTpUBaTh XUMUIO
Kak cdepy cBoell Oyayiieil ipodecCHOHANBbHOM [1eSTeTbHOCTU U CJleaTh
0CO3HAHHBINA BbIOOP XMMUM Kak MPO(UIBHOTO MpeiMeTa TpU Tepexofie Ha
YPOBEHb CpeiHero o01ero obpa3oBaHust

BiiazieHre cuCTeMOM XMMHYeCKMX 3HaHUM U yMeHHWe NPUMEHSATb CHUCTeMY
XMMHYeCKHUX 3HaHUM, KOTOpasi BK/IIOYaeT:

2.1

Ba)KHEMIIIe XMMUUeCKHe ITOHATUS: XUMAYeCKUI IeMeHT, aTOM, MOJIeKyJ1a,
BeI|eCTBO, NIPOCTOe U CJIOKHOE BellleCTBO, OJHOPOJHAasl U HeOJHOPOJHas
CMeChb, OTHOCHUTe/IbHbIe aTOMHass M MOJIeKYJ/IJpHasi MacChbl, KOJIMYeCTBO
BeIleCTBa, MOJIb, MOJISIPHasi Macca, MOJISIPHBIA 00beM, OKCH[, KHC/IOTa,
OCHOBaHHe, COJb (CpefHss), XUMUUeCKasl peaklys, peakLjuu COeJVHeHus,
peaki[ pa3/ioKeHusi, peaklyy 3aMelleHus], peakiur oOMeHa, TeraoBon
5 QeKT peakiuM, 3K30- U 3HJ0TePMHUYECKHUe peakljiy, pacTBOpP, MacCoBasy
710J11 XMMHUeCKOI'0 3/1eMeHTa B COeJUHEeHUH, MacCcoBasi 10/ U NPOLieHTHast
KOHL|eHTpalusl BellleCTBa B pacTBOpe, si4pPO aroMa, 3JIeKTPOHHBIN CJIOU
aTomMa, aroMHas oOpOuWTanb, pagUyC aToMa, BaJIEHTHOCTb, CTeTeHb
OKMCJIEHUS, XMMHUYeCKass CBfI3b, 3JIEKTPOOTPHULIATE/IbHOCTh, IOJIIPHAas U
HeroJIIpHasi KOBAJIGHTHasl CBfI3b, MOHHAs CBSI3b, MeTa//In4yecKas CBSI3b,
KpUCTa/I/IMUeCKass ~ peuleTka  (aromMHas,  WOHHas,  MeTa//IMueckas,
MOJIEKY/ISIpHasl), WOH, KaTWOH, aHWOH, O3/IeKTPOJIMT W He3JIeKTPOJIUT,
SJIEKTPOIMTHYECKass ~ JAWCCONMALs,  peaklud  HOHHOTO  oOMeHa,
OKMCJ/INTEe/IbHO-BOCCTAaHOBUTE/IbHBIE peakLuy, OKMCJIUTEITb %1
BOCCTAHOBUTEJb, OKHUC/IEHUe U BOCCTAHOBJIEHHE, 3/IeKTPOJIN3, XUMHUYeCcKoe
paBHOBecHe, oOpaTiMble U HeoOpaTUMble peakLiH, CKOPOCTb XMUMHUECKOMH
peakuu, Karaausarop, IT/IK, Koppo3usi MeTajioB, CIljIaBbl

2.2

OCHOBOMO/Ararle 3aKOHbl XWMHUW: 3aKOH COXpPaHeHHss  MaccChl,
neproguuecknid 3akoH [I.V. MeHzeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,
3aKOH ABOrazipo

2.3

TEOPUU XUMMWU: aTOMHO-MOJIEKY/IsIpHast Teopws, TeopHs
5JIEKTPOJIMTHUECKON JAWCCOLIMAIN

BJ'Ia,E[(EHI/Ie OCHOBaMM XMMHUUYECKOU 'PaMOTHOCTH, BKJTIO‘-I&IMH.[EﬁI

3.1

yMeHUe TIPaBWILHO MCITO/Ib30BaTh M3y4yeHHbIe BeIecTBa W MaTepHasbl (B
TOM YWC/e MHUHepajbHble yAO0OpeHHs, MeTa/ulbl W CIUIaBbl, TIPOAYKThI
repepabOTKX TPUPOJAHBIX UCTOUHHUKOB YTJIEBOAOPOZOB (yTJisi, IPUPOAHOTO
rasa, HeTH) B OBITY, CeJIbCKOM XO3SIMCTBe, Ha TIPOM3BO/ICTBE U TIOHUMaHHe
3HauyeHusi KUPOB, OesKOB, yT7eBOZOB [ijisd OpraHU3Ma uesioBeKa, yMeHHe
MMPOrHO3UPOBATh BAMSHUE BEIeCTB U XUMUUECKUX TIPOI[eCCOB Ha OPTraHK3M
yesioBeKa M OKPY/KaoILyI0 MPUPOIHYIO CpPejy

3.2

yMeHHe UHTerprupoBaTh XUMHUUeCKHe 3HAHUSI CO 3HAaHUSIMU JPYTHUX yUeOHbIX
rpe/MeTOB

3.3

Ha/iiyye OrbITa paboThl C pa3/IMYHBIMU WCTOYHMKAMK WH(OPMAaLMU TIO
XUMUU  (HayyHasi M  Hay4HO-TIOMYyJsSipHasi  JidTepaTtypa, CJIOBapy,
CNpaBOYHMKH, UHTEDHET-PeCYpPChl)




3.4

yMeHHe OOBEKTHBHO OLleHMBaTb WHGPOPMALMI0O O BellecTBaX, WX
MpeBpaleHUsIX U MPakTUYeCKOM MPUMEeHEeHUM U YMeHHe HCII0/Ib30BaTh ee
151 peltieHyst yueOGHO-TI03HABATEeTbHBIX 3a/1a4

4 BrazieHrie OCHOBaMM TIOHATHUMHOTO armrmapata M CHMBOJIMUECKOTO S3bIKa
XUMUU [IJI1 COCTaBjieHUs1 (GOpMyJ/l1 HeOpraHM4eCKUX BeIecTB, YpaBHEHUU
XUMUUECKHUX peakli; OCHOBaMU XvMuueckorl HomeHKatypsl (IUPAC u
TPUBHATLHOM)

5 YMeHre OOBSICHSITH CBs3b II0JIOXKEHUS] 37eMeHTa B Ilepuoguueckoit
CUCTeMe C YMCIOBBIMU XapaKTePUCTUKAaMM CTPOEHHUsS] aTOMOB XMMHYeCKHUX
5JIEeMEHTOB (COCTaB W 3apsj sfpa, oO0Ijee UKMCIO  3/7€KTPOHOB),
pacripefiejieHMeM 3JIEKTPOHOB 110 3HepreTUYeCKMM YPOBHSIM aTOMOB
MepBbIX TPeX MeprUOoOB, KaIUs U KabLUsl

6 [IpencraBneHre O MEpPUOJWYECKOWM 3aBUCHMMOCTH CBOMCTB XUMHWYECKHX|
J/ieMeHTOB  (paguyCc aTroMa, 3/1eKTPOOTPULIATeNIbHOCTh), TIPOCTBIX U
C/IOXKHBIX BellecTB OT TOJIO)KeHUs1 37ieMeHTOB B [lepuoguueckoii cucreme
(B MasbIX TMepuojiax W IJIaBHbIX TMOATPYINax) U 37eKTPOHHOTO CTPOeHUsi
aToMa

7 YMeHUe K1acCU(QULIMPOBaTh:

7.1 XUMUUYECKHe 371eMeHThI

7.2 HeopraHuyecKye BellleCcTBa

7.3 XUMUYECKHe PeakLuu

8 YMeHue onpefiensiTh:

8.1 Ba/IEHTHOCTh U CTeTeHb OKUC/IeHUS] XUMUYEeCKUX 37IEMEHTOB, 3apsi/i MOHA

8.2 BHJ, XMMHYECKOM CBS3M M TUIl KPUCTA/IMUECKOM CTPYKTYphl B
COeJMHEHUSIX

8.3 XxapakTep cpe/ibl B BOAHbIX paCTBOpaXx BelleCTB (KMC/IOT, OCHOBAHUM)

8.4 OKMCJIMTENb U BOCCTAHOBUTEb

9 YMeHuUe XapakTepyu30BaTh (U3nuecKue U XUMHUYecKre CBOWCTBA:

9.1 MPOCTBIX BeLeCTB (KUCI0POJ, O30H, BOAOPO[, IpaduT, anmas, KpeMHUI,
a3oT, docdop, cepa, X10p, HaTPUM, Ka/lui, MarHui, KajbliUi, aTtOMAHUMN,
bKesnes30)

9.2 CJIOKHBIX BeIlleCTB, B TOM YMCJ/Ie UX BOJHBIX pPacTBOPOB (BOJa, aMMHaK,
X/I0DOBOJIOPO/, CEPOBOAOPO/J, OKCHUIbI M TUAPOKCHZABLI MeTa/uioB [ - ITA
rpymr, antoMunust, Mmeu (1), nuHka, »xkenesa (11 u IIT), okcupapt yriaepoaa (11
u 1V), kpemuus (IV), asora u ¢ocdopa (III u V), ceppr (IV u VI),
CepHWCTasi, CepHasi, as3oTUCTas, as3oTHas, QocdopHas, yroiabHas,
KpeMHUeBasi KUCI0Ta M UX COJIN)

9.3 MPOrHO3UPOBAaTh U XapaKTepu30BaTh CBOMCTBA BeIeCTB B 3aBUCUMOCTH OT
X COCTaBa U CTPOEHHsl, MPHMEHEeHHe BeleCTB B 3aBUCUMOCTHU OT MX
CBOMCTB, BO3MOXXHOCTb TIPOTEKaHUs XUMWUUECKHMX TpeBpallleHui B
pa3IUYHbBIX YCIOBUSIX

10 YMeHUe COCTaB/IATh MOJIEKY/ISIPHbIE Y MOHHbIE YDaBHEHHUsI Peaklvii, B TOM
quce:

10.1 peakiiyii HFOHHOro obMeHa

10.2 OKVC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX PeakLUn

10.3 W/UTIOCTPUPYIOLUX XWMUUeCKWe CBOMCTBA W3Yy4YeHHBIX KJIacCoB (TPyIim)
HeOpraHUYeCKHX BeIlecTB

10.4 MO/ITBEPXKJAIOLIMX FeHeTUYeCKYH0 B3aMMOCBSI3b MEXXy HUMHU

11 YMeHue BbIUMCSTh (MPOBOAUTH PAcueThl):




11.1

OTHOCHUTE/IbHYIO MOJIEKYJ/IADHYIO U MOJIAPDHYIO MACChl BelieCTB, MdaCCOBYIO
/10/TFO XMMHWYEeCKOr'o 3/ieMeéHTd B COeJMMHeHNH

11.2

MacCOBYO JI0JTFO BeIlleCTBa B PACTBOPeE,

11.3

KOJIMYeCTBO BelleCTBd M ero Maccy, 00LeM razoB

11.4

10 ypaBHEHUsIM XMMHUUYECKUX peakLMii U HaxO[UTb KOJIMYeCTBO BeleCTBa,
00beM 1 MacCy peareHTOB WM TIPOJYKTOB PeaKL[UH

12

BsiajieHve (3HaHUWe OCHOB):

12.1

OCHOBHBIMM MeTOJIAMH HAyYHOTO T03HaHWs (HaOsoJeHue, W3MepeHwe,
SKCIIEPUMEHT, MOJle/IMpOBaHue) TNpPU U3YyUYEHUM BeLeCTB U XUMHUeCKHUX
SIBJIeHUI; yMeHUe C(HOpPMYJUpOBaTh TPOOIEMY U TIPeAJIOXKUTh TYTH ee
pelleHust

12.2

Ge30macHoM paboThI C XMMUYECKUMU BeIlleCTBaAMHU, XUMUUYECKOU TOCYy/101 U
1ab0paToOpHBIM 000PY/IOBaHHEM

12.3

MpaBwiaMy 0e30racHOro0 OOpalljeHus] C BelljeCTBaMM, HCI0/Ib3YeMbIMU B
MOBCEIHEBHON >KU3HM, TIpaBUIAMU TIOBeZieHUss B Iienisix cOepeskeHust
3/10POBbSi UM OKpY’Kalolllel TpUPOJHON Cpejibl; TOHMMaHWe BpeJal
(oracHOCTH) BO3/IeHiCTBUSI Ha >KUBbIe OPraHU3MbI OTpe/ie/IeHHbIX BellleCTB,
crioco60B yMeHbIIIeHUS ¥ PeA0TBPAIlleHHs] UX BPeHOTO BO3/IeHCTBUS

13

Hanuuwne MPAKTUYECKHWX HABBIKOB IVIAHWPOBAHWA W OCYIECTBJ/IEHUsA
C/IeAYIOIINX XUMHUUYECKHX SKCIIEPUMEHTOB:

13.1

M3yyeHWe W OnMcaHue (PU3MUeCKUX CBOMCTB BeIeCTB; O3HAaKOMJIEHHWe C
(bU3MUeCKUMU M XUMUUYECKUMU SIBJIEHUSIMU; OIIbIThI, WIIIOCTPUPYIOLUE
MPU3HAKY MIPOTEKaHUsI XUMUYECKUX peakLi

13.2

M3yueHHe Criocob0B pa3fesieHust cMecel

13.3

MoJIyyeHre KUC/IOpoJia U M3yueHHe ero CBOMCTB; IOJyuyeHHWe BOJOpoja U
V3yueHHe ero CBOWCTB; IOJlyueHHe YIJIEKUC/IOTO Ta3a U M3yuyeHue ero
CBOMCTB; MOTyYeHVe aMMHaKa U U3ydyeHHe ero CBOMCTB

13.4

MpUrOTOB/IEHWEe  pacTBOPOB C  OMNpeJe/leHHOM  MacCOBOM  Zl07el
PacTBOPEHHOT0 BelllecTBa

13.5

MpUMeHeHrHe WHUKAaTOpOB (/laKMyca, MeTWIopaHka U (eHosiTanenHa)
7151 OTIpeJiesieHNs] XapakTepa cpe/ibl B pacTBOpax KUCJ/IOT U I1le/10ueit

13.6

1CCieloBaHUe U OTMCaHWe CBOMCTB HEOPraHWUeCKUX BelecTB pPa3/InyHbIX
K/IaCCOB; M3ydeHHe B3auMOJENCTBUS KHUCIOT C MeTaljlaMd, OKCHAaMHU
MeTa/UIOB, PaCTBODUMBIMA ¥ HepacTBOPMMBIMH OCHOBAHHUSIMH, COJISIMU;
MojiyuyeHre HepacTBOPUMBIX OCHOBaHWM; BBITECHEHHE OJIHOTO MeTasuia
pyTMM W3 pacTBOpa CO/MW; UCCe[oBaHHe aMQOTepHbIX CBOMCTB
I'UJPOKCHU/IOB aJTFOMUHMS Y ITUHKA

13.7

pelleHrde S3KCIepUMEHTa/IbHBIX 3a7ad 1o TeMam: "OCHOBHbIE KJIaCChl
HeopraHhyecKUx coeguHeHU"; "OJileKTpoJUTUUeCKas Juccoluaius';
"BaxHelillvie HeMeTa/l/Ibl U UX coe/liHeHus"; "BakHelilliie MeTasuibl U UX
coeJMHEHUS "

13.8

XUMUUYEeCKre SKCIIePUMEHThI, W/UTFOCTPUPYIOIINE TIPU3HAKU TPOTeKaHMUSI
peakiii MIOHHOTO 0OMeHa; KaueCTBeHHbIE PeaKIMK Ha TIPUCYTCTBYIOIIHE B
BO/IHBIX PaCTBOPax MOHBI: XJIOPH[-, OpoMu[-, nogua-, cynsdat-, dbocdar-,
KapOoHaT-, CWJIMKaT-aHUOHBI, THAPOKCU/J-UOHBI, KAaTHOHBI aMMOHWS,
MarHusi, Ka/bliUsi, a/JlOMUHUSA, >Kene3a (2+) u kenesa (3+), memu (2+),
[[MHKA

14

YMmenue:

14.1

NpeJCTaB/sATb  pe3y/bTaTbl  SKCIIepUMeHTa B (opMe  BBHIBOJOB,




/10Kd3aTe/IbCTB, Fpa(bI/IKOB n TEl6J'II/II_] W BBIBJ/IATE SMIIMPpHUYECKHE
3dKOHOMEPHOCTHU

14.2 yCTaHAB/MBATh CBS3M MEXAY peasbHO HabIr0ZaeMbIMA  XUMHUeCKUMU
SIBJIeHUSIMU W TIpOLieccamM, IPOUCXOJSAIIMMUA B Makpo- M MUKPOMHpe,
00BSICHATH MPUYMHBI MHOT000pa3syst BEIeCTB

Tabsura 23.5

Hepequb 3JIEMEHTOB COJiep>KdHHs, TIPOBEPAEMBIX HA OCHOBHOM
rocygapCTBeHHOM 3K3daM€He 110 XUMHUHN

Kop [TpoBepsieMblii 371eMEHT CO/lepKaHust

1 [[TepBoHauUanMbHBIE XUMUUYECKHE TIOHSATHS

1.1 [YucTeie BemjectBa v cMecu. CIocoObl pa3/iesieHusi CMecei

1.2 |AToMbl ¥ MOJIeKy/bl. XuUMHUUYeCcKre 3jieMeHTbl. CHUMBOJIBI XUMHUECKUX 3JIeMEeHTOB.
[IpocThle U C/1I0KHBIE BelllecTBa.

1.3 |[Xumnueckass ¢opmysa. BaseHTHOCT> aTOMOB XHUMHMUYeCKUX 3/ieMeHTOB. CTeleHb
OKHUCJIEHUS

1.4 |3akoH mocTosiHCTBa cocTaBa BelijecTB. OTHOCUTe/TbHasi aTOMHasi Macca. OTHoCHTebHast
MosieKyisipHast Macca. MaccoBasi 107151 XMMUUeCKOr0 3/IeMeHTa B COeIMHeHUN

1.5 [KosmmuectBo BerriecTBa. Mosb. MosisipHast Macca. MosisipHbIf 00bem ra3oB. B3auMocBsi3b
KOJIMUeCTBa, MacChl ¥ YMC/Ia CTPYKTYPHBIX eIMHUL] BelleCcTBa

1.6 |®u3nueckre ¥ XUMHUYECKUE SIB/IeHMs. XUMHUUeCKast peakKliyd W ee TPU3HAKH. 3aKoH
COXPaHEHHWA MaCChbl BEIIECTB. XyMHUecKure YPaBHEHHA

2 [[lepuioguueckuii 3akoH u [lepuojuyeckas CUCTeMa XUMHUeCKUx 3yiemeHToB /[I.U.
MenzieneeBa. CTpoeHHe aTOMOB

2.1 [[Tepyoguueckuii 3akoH. Ileproguueckass cucTeMa XWMWUYECKHUX 3jemeHToB [I.11.
MenpeneeBa. [Tepuogpl u rpynmbl. @uU3nuecKuid CMBIC/ MOPSIKOBOIO0 HOMepa, HOMEpOB
repuo/ia v IPYIIIIbI 5/1IeMeHTa

2.2 |Ctpoenrie atoMoB. CocTaB aTOMHBIX sifep. K3oTombl. OjeKTpoHbl. CTpoeHHe
H/IEKTPOHHBIX 000/10ueK aTOMOB MepBbix 20 XUMHUECKHX 37eMeHTOB IleproguuecKoit
crcremsl [1.1. MeHpeneeBa

2.3 [3aKOHOMEpPHOCTH B M3MEHEHWH CBOWCTB XHWMHUECKUX 3/IEMEHTOB TIEPBBIX Tpex
MepyvofioB,  Kaiusi, Kanblysl  (paguyca  aTOMOB,  3/71eKTPOOTPHULIATeIbHOCTH,
MeTa/uIMYeCKUX M HeMeTa/UIMYeCKUX CBOMCTB) M MX COeAUHEHUM B COOTBETCTBUU C
oJio)keHreM 37ieMeHTOB B [leproiueckoii crcTeMe ¥ CTDOEHUEM UX aTOMOB

3 |CTpoeHue BeljecTBa

3.1 [Xumuueckass  CBSI3b. KoBanentHass  (mosisipHass W HeNojsipHasl)  CBs3b.
ONeKTpPOOTPULIATE/IbHOCTh XMMHUYECKUX 3/1IeMeHTOB. VIoHHas cBs3b. MeTannmueckas
CBSI3b

3.2 [Tumnel KPUCTA/IVIMYECKUX PELIETOK (aTOMHaH, HMOHHaAas, METaJ'I]'II/I‘-IeCKaH), 3dBHUCHUMOCTD
CBOICTB BeleCTBa OT THUIld KPI/ICTa]'I]'II/I‘-IECKOI‘/JI pemeTKH U BUd XUMHUUECKON CBA3U

4 |BaxuHeuIme rnpeacTaBUTe/IM HEOPrdHMYEeCKUX BeIeCTB. HemeTtannbsl 1 ux COoerMHeHUs].
MeTasuibl U UX COoeIMHEeHUA

4.1 Knaccuduvkausi ¥ HOMEHKJIaTypa  HeOpraHWYeckKMX  COeJMHEHWM:  OKCH/IOB
(coneobpasytoiye: OCHOBHble, KHUCJIOTHble, aMdoTepHble) U Hecoseobpasyrolue;
OCHOBaHHWH (ILleJI0OYX U HepacTBOPUMBIE OCHOBAHMs); KUCIOT (KMC/IOpPOACO/epiKale U
becKrCI0po/iHbIe, OJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJiel (CpeJHUX U KUCTIbIX)

4.2 |dusnueckre U XUMHUUYEeCKHe CBOMCTBA MPOCTHIX BEIleCTB-HEMETA/IZIOB: BOIOPOAA, X/I0pa,




KICJI0pO/ia, Ccephl, a30Ta, pocdopa, yrieposa, KpeMHUs

4.3

duspyeckue ¥ XUMHUYECKHe CBOMCTBa IMPOCTBIX BelleCTB-MeTa/lJ/IOB: JINTHUSA, HATPHH,
Kd/INd, Mdalr'HUA W Ka/IbLIUdA, a/ITIOMHUHUKA, >Ke/ie3d. BJ'IEKTPOXI/IMI/IIIECKI/Iﬁ PAA HaHpH)KEHI/II\/JI
MeTaJ1/IOB

4.4

du3nuecke W XUMHUECKHe CBOWCTBA BOJOPOAHBIX COEUHEHUH HEeMeTaslioB:
XJIOPOBOJIOPO/Ia, CEPOBOZAOPO/IA, aMMHUaKa

4.5

du3nrueckre U XUMUYeCKHe CBOMCTBA OKCHAOB HeMeTasioB: cepol (IV, VI), azora (I,
[V, V), dochopa (III, V), yrnepoma (II, IV), kpemuus (IV). I[losyueHve OKCHJOB
HeMeTasl/ioB

4.6

XUMHUUeckue CBOKWCTBa OKCU0B: MeTasuioB IA - IIIA rpynm, uunka, megu (II) u »xenesa
(IL, III). ITosyueHne OKCHJ0B MeTasyIOB

4.7

XuMHueckue CBOMCTBa OCHOBaHMN M aM(OTepHbIX THUAPOKCHOB (Ha TMpUMepe
UPOKCH/IOB a/lIOMUHUS, >Kese3a, LMHKA). [losyueHuMe OCHOBaHMI M aM@OTepHbIX|
rMZIPOKCH/IOB

4.8

OO1e XUMHUUYECKHMe CBOMCTBA KHC/OT: XJIODOBOZAODPOJHOW, CepOBO/OPOJHOM,
CEepHUCTOW, CepHOW, a30THOMW, docdopHOi, KpeMHHEeBOW, yroiabHOW. Ocobbie
XMMHUYeCKre CBOMCTBAa KOHL|EHTPUPOBAHHOW CepHOM M a30THOW Kucior. [TonyuyeHue
KHCIOT

4.9

O061Me XMMHUYeCcKHe CBOWCTBA cpefiHuX cosiell. [TomyuyeHue comnei

4.10,

[TonyueHue, cobupaHue, pacro3HaBaHUe BOJOPO/A, KUCIOPO/a, AMMHAKA, YIJIEKMCIOTO
rasa B 1abopaTOpHH

4.11

[TonyyeHre aMMHUaKa, CEpHOM U a30THOW KHUCJIOT B TIPOMBIILIEHHOCTH. O611re criocobbr
[0J1y4yeHysl MeTasl/ioB

4.12

['eHeTHUeCKas CBSI3b MeXAy KjlaCCaMK HeOpraHn4YeCKnx COE,E[I/IHEHI/II\/’I

5 |[Xumuueckue peakijuu

5.1 [Knaccudukaiyss XMMHUYeCKUX peakldi 10 pa3/MyHbIM MPU3HaKaM: 110 UMC/ITy U COCTaBYy]
YUaCTBYIOIIMX B peakliiy BelecTB, M0 TeryioBoMy 3¢ (deKTy, 1o U3MeHeHUI0 CTereHei
OKHCJIeHHs] XMMUYeCKHX 37IeMeHTOB

5.2 [TernoBoii 3(deKkT XWMUUeCKOW peakLMd, TepMOXMMHUUECKHe YypaBHeHHs. OK30- U
SH/|0TepMUYecKHe peakliu. TepMOXUMHUUeCKre YpaBHeHUs!

5.3 |OKHC/INTeNbHO-BOCCTAHOBUTE/IbHBIE  peakuy. OKUCIUTeNM U BOCCTaHOBUTEM.
[Tpolieccbl OKHUCIEHUsI W BOCCTAHOBJIEHUs. JJEeKTPOHHBIM 0anaHC OKUCIUTE/NTbHO-
BOCCTAHOBUTE/ILHOW peakLiiu

5.4[Teopusi 3MeKTPOIUTHYECKON auccolMaluu. KaTHOHBI, aHUOHBL. OJIEKTPOIUTHI U
Hes/1eKTposiuThl. CHiibHBIe U c1abble 3/1eKTposiiThl. CTerneHb AUCCOLMALU

5.5 [Peakiiii MIOHHOTO 0OMeHa. Y C/IOBUsS TPOTeKAaHUs PeakI[iii HOHHOrO0 0OMeHa, TIOJTHbIe U
COKpallleHHble HIOHHbIE YDaBHEHUs! peakL|ii

6 [XuMus 1 OKpyrKaroljasi cpejia

6.1 [BerriecTBa 1 MaTepuasibl B TIOBCeJHEBHOW JKM3HU uesioBeKa. be3ornacHoe McIop30BaHe
BeIIeCTB M XUMHUECKMX peak(uid B jaboparopuu u Owity. [lepBas momorgs mpH
XUMHAYECKHUX 0KOTraX M OTPaBJ/IeHUSIX

6.2 [XumMuueckoe 3arpsi3HeHHe OKpY’Karolled cpeabl (KUC/IOTHbIE [OXKAW, 3arpsisHeHHe
MOYBBI, BO3/[yXa W BOZOEMOB), CIIOCOOBI ero mpesioTBparieHus [IpegenbHas gonycTrmast
KoHrentpaius BemectB (TTJK). Ponb xumuy B pelieHWM 3KOJIOTUYECKUX TIPOOIEM.
Y cusieHre TApHUKOBOTO 3 deKTa, pa3pyliieHrue 030HOBOTO CJI0sI

6.3 [[IpumeHeHune cepbl, a3oTa, ¢ocdopa, yriaeposa, KpeMHUS U MX COeIWHEHUH B OBITY,

MeJULIMHe, TPOMBIIUIEHHOCTU M CelbCKOM XO034icTBe. IIprMeHeHue MeTaioB U
CTJIaBOB (CTajb, YYTYH, [JIOPATIOMUHWN, OpoH3a) B OBITY M MPOMBILUIEHHOCTH WX

COE,I:[I/IHEHI/II‘/JL Ilonsarue o KOppO3WK MeETA/IJIOB, OCHOBHEIE CIT0COOBI 3dlUTBI X OT




KOppO3uu

6.4

[Tpupo/jHbIE UCTOUHKWKU YTJIEBOZOPOOB (YToJib, IPUPO/HBIN ra3, HedTh), MPOAYKTHI UX
repepaboTKu (6eH3WH), X POJIb B OBITY Y POMBIITUIEHHOCTH

6.5

[TepBOHaUa/IbHBIE TIOHSATHS 00 OpPraHWMUYECKUX BeIeCcTBaX KakK O COeAWHEHUSX yTraepo/al
(MeTaH, 3TaH, JTW/IeH, alleTHIeH, TaHOJ, TJIMLEpPHH, YKCycHasi Kucsorta). [ToHsTHe o
O1O0/IOTHUeCKH Ba)KHBIX BeIT|eCTBaxX: JKMpaX, Oelkax, yriaeBofiax - U UX POJIA B KU3HU
yesioBeKa

PacueTsr:

7.1

1o GopmysamMm XUMHUYECKUX COeIMHEeHUIN

7.2

Macchl (MacCOBOM) /I0/I PACTBOPEHHOTO BeIIeCTBA B PaCTBOpe

7.3

10 XUMHWUYECKKMM YPdBHEHHUAM




