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[TporpaMMa 1Mo XMMHMM Ha yYpOBHe OCHOBHOTO 001jero obpa3oBaHusi COCTaB/ieHa Ha
OoCHOBe TpeOOBaHWM K pe3yjbTaTaM OCBOEHHWS OCHOBHOM 006pa30BaTe/IbHOM ITPOrPaMMBI
OCHOBHOTO 00I111ero o6pa3oBanus, mnpe/cTaBaeHHbIX B PI'OC OO0, a Takke Ha OCHOBE
denepanbHOl paboueit MporpaMmbl BOCIIMTAHHS M C YYETOM KOHILIEIIMK TIPerofiaBaHuUs
yueOHOTO TIpe/iMeTa « X1UMHsi» B 00pa3oBaTe/ibHbIX opraHu3aiusax Poccuiickoit deeparum.

[TporpaMMma 10 XWMUU €T TIpe/iCTaBIeHWe O Ie/isX, OOIel cTpaTeru o0yueHwus,
BOCTIMTAaHUSI U Pa3BUTUs OOyUaroIMXCsl Cpe/iCTBaMy yueOHOro TpeiiMeTa, yCTaHABIHUBAET
o0si3aTenbHOE MpeAMeTHOE CO/lep)KaHue, TpelycMaTprBaeT pacripe/iesieHre ero 1o Kaaccam
M CTPYKTypUpOBaHMe T[0 pa3jeaM W TemMaM [porpaMMbl II0 XWUMHM, OMpejenseT
KOJINUEeCTBEHHbIE U KauyeCTBEHHble XapaKTepPUCTUKUA COJEP>KaHUsl, pPEeKOMeH]yeMYO
MOC/eJ0BaTe/TbHOCTh M3YUEHUS] XUMUU C YYETOM MEXIPEAMETHBIX U BHYTPUMPEIMETHBIX
CBsI3€M, JIOTUKH yueOHOTro MpoIjecca, BO3PacTHBIX 0COOEHHOCTe 00yUaroluxcs, OrpezesisieT
BO3MOJKHOCTH TIpe/IMeTa [i/Isi peasu3aljiyd TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOMU
oOpa3oBaTe/ibHOM IMpOrpaMMbl Ha YPOBHE OCHOBHOTO o00IIero oOpa3oBaHMs, a TaKKe
TpeOOBaHMM K pe3ynbTaTaM OOydYeHUs XUMHM Ha ypOBHe Iiejieli M3ydeHHUs TipefiMeTa W
OCHOBHBIX BH/IOB yueOHO-TI03HaBaTeNbHOW [leITebHOCTH OO0yuaroIierocsi 1o OCBOEHUIO
yueOHOTO co/iep>KaHUS.

3HaHUe XUMUU C/TY>)KAT OCHOBOM 711 (hOPMHUPOBAHUST MHUPOBO33peHHsT 00yUaroIerocs,
ero rpe/CcTaBJeHU 0 MaTepyuaJbHOM e[IMHCTBE MUpPa, Ba)KHYIO POJib UTPalOT (POpMHUpPYyeMblie
XUMHUel TIpeJCTaB/ieHHsI O B3aWMOTIpeBpallleHUsIX SHepruu U 00 3BOJIIOLMK BelleCTB B
MIpUpo/ie, O TMyTIX pelleHus T/100ambHBIX MPo0eM YCTOMUMBOTO pa3BUTHS UeioBeYecTBa —
CBHIDbEBOM, SHEpreTUyeckoid, TMIIEeBOM U JKOJOrHueckor Oe3omacHOCTH, mpobieM
3/paBOOXPaHeHUs.

N3yyeHre XUMUU:

criocoOCTByeT peasn3alid BO3MOXKHOCTeW [i7isi caMopas3BUTUS M (DOpMUpOBaHUS
KYJbTYPbI IMUHOCTH, €€ 0011eli U pyHKIIMOHATbHON TPaMOTHOCTH;

BHOCUT BK/aJ B (OpMUpDOBaHWE MBIIIJIEHUS W TBOPUECKUX CrIOoCcOOHOCTe
o0yuaroImxcs, HaBLIKOB ux CaMOCTOSITe/TbHOM yuebHOM JlesiTeTbHOCTH,
9KCIepUMeHTalbHbIX U UCC/e/I0BaTeIbCKUX yMeHUM, HeoOXO0JUMbIX KakK B TOBCeHEBHOU
JKWA3HH, TaK U B TPO(eCcCUOHATLHOM JesiTe/TbHOCTH;

3HAaKOMUT CO CreludUKOM HAayyHOTO MBIILIEHUs, 3aK/Ia/ibiBaeT OCHOBBI 1[@/I0CTHOTO
B3I/Isf/la Ha €JWHCTBO MPUPOJAbI W UejOBeKa, SB/SETCS OTBETCTBEHHbIM 3TalioM B
(bopMUpOBaHKY eCTeCTBeHHO-HayYHON rPaMOTHOCTU 00yYaroIuxcs;

criocobcTByeT ()OPMHUPOBAHHUIO 1[€HHOCTHOTO OTHOIIIEHHSI K eCTeCTBeHHO-HayUHBIM
3HaHUsIM, K TIpUPOJie, K Ue/ioBeKy, BHOCUT CBOM BKJaJ B 3KOj0ruueckoe obpa3oBaHHe
00yuaroImXcsl.

IaHHble HaTipaB/ieHUs1 B 00yueHUH XUMUM 00eCcrieunBaroTCs CrieliuUKOM Co/lepyKaHus
yueOHOro Tpe/MeTa, KOTOPbIM SIBJISIETCS Te[arornyeckyd aJanTUPOBAaHHBIM OTpPaKeHUEM
6a30Boii HAYKW XMMHUM Ha OTIpe/ie/IEHHOM 3Tarie eé pa3BUTHSI.

Kypc xvMuy Ha ypoBHE OCHOBHOTO 0011iero oOpa3oBaHUsi OpHEeHTUPOBAaH Ha OCBOEHHE
00yuarolMMHUCS CUCTeMbl TlepBOHAYa/lbHBIX TOHATUM XWUMHH, OCHOB HEOpPraHWYecKOou
XUMUWHU U HEKOTOPBIX OT/Ie/IbHbIX 3HAaUUMbIX TIOHSITUM OpraHUueCKoi XUMUH.



CTpyKTypa cofiepKaHusi MpOorpaMMsbl 10 XUMUU C(POPMHUPOBaHA Ha OCHOBE CUCTEMHOTO
rnozaxoza K eé usyuenuto. CojiepykaHye CK/IaJibIBaeTCsl U3 CUCTEMbI TIOHSATHI 0 XUMUUeCKOM
3JIeMeHTe ¥ BeIlleCTBé U CHCTEMbI TIOHATHM O XUMHUUYeCKOW peakiuu. Obe 3TH CUCTEMBI
CTPYKTYPHO OpraHM30BaHbI M0 MIPUHLIUIY T0C/IeJ0BaTe/IbHOTO pa3BUTUS 3HAHWK Ha OCHOBE
TeOpeTUUeCKUX TIpe/ICTaB/IeHU Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJ/IIPHOTO YueHUsl KaKk OCHOBbI BCEI'0 eCTeCTBO3HaHUS;

— ITepuognueckoro 3akoHa /. 1. MeHpe/ieeBa Kak OCHOBHOI'O 3aKOHa XUMUU;

— YUeHHsl O CTPOEHUM aTOMa U XMMUYEeCKOU CBSI3Y;

— Mpe/icTaB/ieHui 00 3/1eKTPOTUTUUECKON AUCCOLMALINY Bell|eCTB B paCTBOpax.

TeopeTrueckre 3HaHUS pacCMaTPUBAIOTCS HAa OCHOBE SMMMUPUUECKU TIONyUeHHBIX U
OCMBIC/IEHHBIX (PAKTOB, pa3BUBAIOTCS TI0OC/Ie/I0BaTe/TbHO OT OJHOTO YPOBHSI K [IpYyromy,
BBITIOJTHSST (PYHKIMU 0OBSICHEHUST U TIPOTHO3UPOBAHUS CBOWCTB, CTPOEHHSI M BO3MOYKHOCTeH
MPaKTUYeCKOTO TIPUMeHEeHUs 1 TI0JTyYeHHUs] U3ydaeMbIX BeITecTB.

OcBoeHHe TIPOTpaMMbI TI0 XUMHH CITIOCOOCTBYeT (hOPMHPOBAHHIO IIPe/ICTaBIEHUS O
XMMHAUECKOW COCTaBJISIOIEN HAayYHOM KapTUHbBI MUPAa B JIOTUKE €€ CUCTeMHOU MPUPOJBI,
LIeHHOCTHOT'O OTHOILIEHUs] K HayYHOMY 3HaHWIO M MeToJaM TO03HaHusl B Hayke. V3yuyeHue
XUMHUU TIPOUCXOJUT C TIpUBJ/IeYeHWeM 3HaHWW M3 paHee M3yUeHHBIX yueOHbIX Tpe/MeTOB:
«OKpyKatolui Mup», «bronorusi. 5-7 Knaccel» U «PuU3MKa. 7 K1acc».

[Tpu M3yueHHUH XUMUU TIPOUCXOAUT (DOPMUPOBaHKE 3HAHWM OCHOB XMMUUYECKOW HayKu
Kak 00/1aCT COBPEMEHHOT'0 eCTeCTBO3HAHUS, MPaKTUUeCKOU iesiTeJTbHOCTH YesioBeKa U Kak
OJJHOTO W3 KOMIIOHEHTOB MHDOBOM KYJbTYphl. 3ajaua yuyeOHOro TIpeiMeTa COCTOUT B
(hOpMHPOBaHHUU CUCTEMbI XUMUUECKUX 3HAaHUN — Ba)KHEUIINX (PaKTOB, MOHSTHUM, 3aKOHOB U
TEOPeTUUeCKUX TIOJIO’KeHUH, [JOCTYITHBIX 0000IIeHni MHUPOBO33PEHUECKOT0 XapakTepa,
A3bIKa HayKH, B TIPUOOII[eHMM K HayyHbIM MeTO/aM TI03HaHWs TpPY W3y4YeHWU BeIecTB U
XUMWYECKHMX peaklyd, B (POPMHUPOBAaHWM W pa3BUTHM I103HABATe/bHbIX YMEHUU M UX
NpUMeHeHWd B YyueOHO-TIO3HABAaTe/IbHOM W yueOHO-HCC/Ie[IoBATe/bCKON esITe/TbHOCTH,
OCBOEHHHM MpaBu/ 6e3omacHoOro obpaireHus C BellleCTBaMU B TTOBCeHEBHOM >KU3HMU.

[Tpu M3yyeHUM XMMHM Ha yPOBHE OCHOBHOTO 001ijero oOpa3oBaHUs Ba)KHOe 3HaueHHe
ripuoOpenu Takue 11e/d, Kak:

—  ¢opMupoBaHHe  UHTe/JIEKTyalbHO  Pa3BUTON  JIMUHOCTH, TOTOBOM K
caMo0bpa3oBaHUI0, COTPYJHUUYECTBY, CAMOCTOSITe/IbHOMY TIPUHATHUIO PellleHuM, CrIocoOHOM
a/IarTHPOBATLCS K OBICTPO MEHSIIOIIUMCS YCIOBUSIM JKU3HU;

— HarpaB/IeHHOCTb OOyueHUsT Ha CHUCTeMaTHyecKoe TMpHoOiieHre 00ydJarommxcs K
CaMOCTOSITe/TbHOM  TI03HABaTe/bHOM  JIesiTelbHOCTA, HayYHbIM MeToJaM  T103HaHUS,
(hOpMUPYIOIIUM MOTHBALMIO U Pa3BUTHE CIIOCOOHOCTe K XUMUU;

— obecrieueHre yC/IOBUM, CIIOCOOCTBYIOIIHUX TPHOOpeTeHHI0 00yJaroIIMMHCS OITbITa
pa3Ho00Opa3Ho AesaTe/TbHOCTH, TTI03HAHUS U CaMOIIO3HAHMSI, K/TFOUeBbIX HaBBIKOB (K/IHOUEBBIX
KOMITeTeHIIUI), UMeIOIIUX YHUBepCa/lbHOe 3HaueHue /jisi pa3/InuHbIX BU/OB /lesITe/IbHOCTH;

— (hopmupoBanue 0611el (PyHKIMOHATBHOM M eCTeCTBeHHO-Hay4YHOM I'DaMOTHOCTH, B
TOM UHC/e yMeHHUM OOBSICHSITh W OLIeHWBATh $SIBJIEHUS OKDY>KAIOILero MUpa, UCIIOMb3Ys
3HaHUS U OIIBIT, TIOJTyYeHHbIe TPU W3yUeHUU XMMUH, TIPUMEHSITh UX TP pellieHruy npobsem
B [TOBCe/THEBHOM KU3HU U TPY/JOBOM /leATe/TbHOCTH;



— (opmupoBaHue y oOydYarOIMXCsd TYMaHUCTUUECKUX OTHOIIEHWM, TOHUMAaHUS
[[EHHOCTH XMMHUeCKUX 3HaHUU J/is1 BBIPAOOTKY SKOJIOTUUECKH 1je/ieco00pa3Horo rmoBe/jeHus
B OBITY W TPY/IOBOM /IeATeTbHOCTH B 1Ie/ITX COXPaHEHUs] CBOEro 3/I0POBbSl M OKPY>KaroIllei
TIPUPOJHOU Cpe/ibl;

— pa3BuUTHe MOTHUBAIlMM K OO0OyueHWI0, CIOCOOHOCTell K CaMOKOHTDPOMIO M
CAMOBOCTIMTAHUIO Ha OCHOBE YCBOEHHsI 00Iljeue/ioBeYeCKMX I[eHHOCTeH, TOTOBHOCTH K
0CO3HAaHHOMY BbIOOpY MPOGW/IS 1 HaNpaB/IeHHOCTH AaIbHEHIIIero 06yJyeHusl.

OO0111ee YMCI0 YaCOB, OTBEIEHHBIX [T M3YUeHUS] XMMHH Ha YPOBHE OCHOBHOT'O 00IIIero
obpa3oBaHus, cocTaBsieT 136 uacoB: B 8 kyacce — 68 yacoB (2 uaca B Hefle/t0), B 9 Kacce —
68 uacoB (2 uaca B Hejie/i0).

COJEPXAHUE OBYUEHUSA

8 KV/IACC

IlepBoHaua/ibHbIEe XMMUYeCKHE TOHATHSA

[Ipegmer xumMuu. Ponb XMMHUM B JKU3HU 4yesioBeKa. XMMUS B CUCTeme Hayk. Tena u
BelllecTBa. Pur3nueckre CBOMCTBa BellleCTB. ArperaTHoe COCTOsiHMe BellleCTB. [ToHsATHe O
MeTO/jaX M03HaHUs B XUMHH. UucThle BemecTBa U cMecH. CriocoObl pa3/ie/ieHrst CMecei.

ATOMBI U MOJEKY/bl. XUMUUECKHe 3jieMeHTbl. CHUMBO/IBI XUMUYECKUX 3JIeMEHTOB.
[TpocThle U C/I0XKHBIE BelljecTBa. ATOMHO-MOJIEKY/ISIPHOE YUeHHe.

Xumuyeckass GopMmysna. BaneHTHOCTH aTOMOB XUMHUYECKUX 371eMeHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BellecTB. (OTHOcUTe/bHas aTomHasg Macca. OTHocUTenbHas
MOJIeKy/IsIpHasi Macca. MaccoBast [o/1s1 XUMHUYEeCKOr0 3/ieMeHTa B COeJUHEeHUU.

KomuuecTBo BeljectBa. Mosib. MonsipHas Macca. B3auMoCBsI3b KO/IMyeCTBa, MacChl U
yKC/Ia CTPYKTYPHBIX €JUHUL] BelljecTBa. PacuéTel 1o ¢popMyiaMm XUMUUECKUX COeZJUHEHUM.

du3nuecKkre U XUMHUYeCKue sIBJeHUs. XUMHUUYecKasi peakiusi U eé MpU3HaKku. 3aKOH
COXpaHeHUsi MacChl Bell[eCTB. XUMHUeckue ypaBHeHus. Kiaccudukaiys XUMHUUYeCKUX
peakiuii (coelHeHUs], pa3/ioyKeHus1, 3amelrieHust, 0OMeHa).

Xumuueckutl 3KcnepumeHm:

3HAaKOMCTBO C XUMHUECKOM ITOCY/I0M, paBuiaMu paboThl B 1abopaTtopyy v mpréMamMu
oOpaiijeHust € 7abopaTOpHBIM 000pyI0BaHKEM, U3yUeHre U OMrcaHrie GU3nYecKuX CBOUCTB
00pa3ijoB HeopraHW4ecKux BellecTB, HabmozeHre Gu3ndeckux (TiaB/ieHHe BOCKa, TasHUe
NbJla, pacThpaHue caxapa B CTyIIKe, KWIEeHHWe U KOHZEeHCAlUsl BOJbI) U XUMHUECKUX
(ropeHue cBeuw, MPOKaJMBaHWE MeJHOW MPOBOJIOKW, B3aUMO/IEMCTBHE Meja C KUCIOTOM)
SBJIEHWM, HaO/IIO/leHHe W OIUCaH{We TPU3HAKOB TIPOTEKaHUs XWMHUUYECKHUX peakI[uid
(pasnokeHue caxapa, B3aUMOJENCTBUE CEPHOM KHC/IOThI C XJIOPUAOM Oapuisi, pasiokeHHe
rugpokcuga Meau (II) mpu HarpeBaHWH, B3aWMO/IeMCTBYE ’Kejle3a C paCTBOPOM COJIM MeJiU
(II), m3yuenue crocobOB pa3zeneHWss CMecei: C TIOMOIIbI0 MarHuTa, (UILTPOBaHUE,
BbITIapUBaHWe, AUCTWISLMSA, XpoMarorpadusi, MpoBefieHWe OYMCTKY TOBapeHHON COJH,
HabO/iro/leHe W OIMcaHue pe3ysbTaTOB IIPOBEJEHUs OIbITa, W/UIFOCTPUPYIOIIET0 3aKOH
COXpaHeHUsI MacChl, CO3JjaHre Mo/iesiel MOIeKy 1 (11apOCTeP>KHEBBIX).



Ba)xHel11ue npeAcTaBUTe/IM HEOPraHNUECKUX BellecTB

Bo3nyx — cmeck rasos. CocTtaB Bo3ayxa. Kuciopos — 3/1eMeHT ¥ MPOCTOe BellecTBO.
HaxoxxgeHue Kuciaopoja B TMpupojie, (Puadueckhe W XUMHUUYECKWe CBOMCTBA (peakluu
roperusi). Okcupapbl. [IpumeHeHue Kucnopoga. CriocoObl TOAyueHUs KHC/IOpoZAa B
nabopaTopud U TIPOMBIIIEHHOCTH. KpyroBopor Kkucinoposa B mnpupoge. O30H —
a/uI0TPOMHast MOJU(PUKALUS KUCIOPOo/a.

TernnoBoii 3@PeKT XUMUUEeCKOW peakijuM, TepMOXUMHWUYeCKue ypaBHeHMs, 3K30- U
SHAOTEpMHUYECKHe peakluu. TOIUIMBO: yrojb MU MeTaH. 3arpsg3HeHue BO3/yXa, yCUIeHue
MapHUKOBOTO 3(deKTa, pa3pylilieHre 030HOBOTO CJ/I0S.

Bogopon — snemeHT M mpocTtoe BeljecTBO. HaxoxzgeHue Bomopoja B TpHUPOJE,
¢bu3nuecKre 1 XUMHUUeCKHe CBONCTBA, MPUMeHeHHe, CTI0CO0bI TIoTyueHus. Kuc/ioTel 1 comm.

MousisipHbIii 00bEM ra3oB. PacuéThl 110 XUMHUUYECKUM YDaBHEHUSIM.

dusnueckre CBOMCTBAa BoZbl. Boma kak pactBoputens. PactBopbl. HacklleHHble U
HeHaChbIllleHHble pacTBOPhI. PacTBOpUMOCTH BelljecTB B Boze. MaccoBasi [0/l BellleCcTBa B
pacTBope. X¥MHUYeCcKre CBOMCTBA BOAbl. OcHOBaHMs. Poib pacTBOPOB B TIPUPO/IE U B )KU3HU
yejioBeka. Kpyrosopor BoZpb! B ripupoze. 3arpsi3HeHue MpUpoAHbIX BoA. OXpaHa U OUMCTKA
MPUPOJHBIX BOJ,.

Knaccudukaiiys Heopranmdeckux coefauHeHud. Okcuppl. Knaccudukaiys OKCHAOB:
coneobpa3ymwiue (OCHOBHbIe, KHUCJIOTHbIe, am¢oOTepHble) U  Hecoyieo0pa3ylolue.
Homenknatypa okcupoB. ®Pusmueckue U XMMHUUECKHMe CBOWCTBA OKCHJOB. I[lomyueHue
OKCH/IOB.

OcHoBanusi. Knaccudukanysi OCHOBaHMM: IIE/IOUM WM HEPACTBOPUMbBbIE OCHOBAHUS.
HomeHknaTtypa ocHoBaHui. ®Pu3nueckue U XMMUYeECKHWe CBOMCTBA OCHOBaHUU. [losmyueHue
OCHOBaHHMU.

Kucnotel. Knaccudukauys kucnor. HomeHknatypa Kuciaor. @usnueckde |
XMMHUeCKre CBOMCTBa KUCIOT. Psp aktuBHOcTM MeTa/uioB H. H. BekertoBa. ITonyueHue
KUCJIOT.

Comu. HomeHknatypa cosnei. @u3nyeckre 1 XUMHUYeCKHe CBOMCTBA cosield. [lonyueHue
coJien.

['eHeTHUecKasi CBA3b MeXX/ly K/IaCCAMU HEOPTraHUUeCKUX COeIMHEHUH.

Xumuueckutl 3KcnepumeHm:

KaueCTBeHHOEe OIlpeJile/ieHde COJep)KaHuhs KUCIOpoJa B BO3JyXe, MOJIyYeHue,
cobupaHue, paclio3HaBaHWe U U3yueHHe CBOMCTB KUCI0Po/a, Hab/roieHre B3auMO/1eCTBYS
BeIlleCTB C KUCIOPOAOM U yC/JOBHSI BOSHUKHOBEHMSI W TpeKpallleHusi ropeHus (Toxkapa),
O3HaKOMJIeHHe C oOpa3ljaMM OKCHZIOB U OITMCaHWe WX CBOMCTB, TOJyueHHe, cobupaHmue,
pacrio3HaBaHWe W M3yueHWe CBOWCTB BOAOpOJa (TopeHue), B3aMMOJEMCTBHE BOJOPOJAA C
okcuzom Meau (II) (Bo3MoKHO MCIO/Ib30BaHWe BHZIieOMaTeprasoB), HabmoaeHne oOpa3iioB
BEI[eCTB KOJMYEeCTBOM 1 MO/b, HCCIeOBaHWe OCOOEHHOCTEH pacTBOPEHHSI BEIEeCTB C
pa3/IMYHOM paCTBOPHMMOCTBIO, TIPUTOTOB/IEHHE PACTBOPOB C OMpeeéHHOM MacCOBOM /10JieU
PacTBOPEHHOIO BellleCTBa, B3aWMOJEMCTBHE BOAbI C MeTa//laMU (HaTpUeM U KasbL[UeM)
(BO3MOYKHO MCIMOJIb30BaHME BUeoMaTepuasioB), UCCAeloBaHHe 00pa3lioB HeopraHWYecKux
BEII[eCTB Pa3/IMUHBIX K/1aCCOB, HaO/MofeHre U3MeHeHUsI OKPaCKH WHAMKAaTOPOB B pacTBOpPax



KMC/IOT U I1jefioueld, U3yueHue B3aumogencTBus okcuga meau (II) c pactBopom cepHoit
KMC/IOTBI, KUCJIOT C MeTa/ylaMH{, peakLMii HeWTpaJu3aliuM, MoJydeHue HepacTBOPHUMBIX
OCHOBaHWM, BbITECHEHME OJHOT0 MeTa//la JPYrMM W3 pacTBOpa COJIA, pelleHre
SKCIepUMEHTA/IbHBIX 3a/jau 10 Teme «Ba)KHeUllIre K/1acCbl HeOPraHUUeCKUX COeJUHEHUN».

Ilepuoauueckuii 3akoH u [Iepuoguueckas cucremMa XumMu4eckux sjnemenTos /[I. U.
MenpeneeBa. Crpoenue aTOMOB. Xummnuyeckas CBA3b. OKuc/mmre/1bHO-
BOCCTAaHOBUTE/IbHbIE PeaKIiUuu

[TepBble MOMBITKU KaacCU(MUKALIMM XUMHUUECKUX 3/ieMeHTOB. [loHsiTve 0 rpymmax
CXOAHBIX 3JIEMEHTOB (IeJI0YHble U Le/I0YHO3eMe/IbHble MeTasljibl, rajoreHbl, WHepPTHbIE
rasnl). 37IeMeHThI, KOTOpble 00pa3yroT aMmbOoTepHbIe OKCH/IBI ¥ THAPOKCHIBI.

[Teppoanueckuii 3akoH. Ilepuoguueckas cucTeMa XWUMHUYeCKUX 371emeHTOB [I. U.
MenzeneeBa. KopoTkonepuoiHast U JjMHHOINIEpUOAHas (popMbl Ileprouueckoi CUCTEMBI
xumMuueckux snemeHToB [l. V. MeHpgeneeBa. Ilepuogbl ¥ rpynmbl. @U3NUeCKUd CMBICT
TOPSIKOBOI0 HOMepa, HOMEPOB Tepro/ia U IPYIIIIbI 3/IeMeHTa.

Ctpoenue aromoB. CocrtaB aTomHbIX sfep. W3o0Tomnbl. OnekTpoHbl. (CTpoeHue
3/IEKTPOHHBIX 000/10UueK aTOMOB TIepBbIX 20 XUMHUUECKUX 3J/1IeMeHTOB Ilepuoamueckoi
cucteMmbl [. 1. MeHpeneeBa. XapakTepuCTUKa XUMHUUECKOT'O 3/IeMEeHTa 10 ero MOJI0KeHU0
B [lepuognueckout cucteme [. . MeHeneeBa.

3aKOHOMEPDHOCTM  W3MEHeHus  pajdyca aTOMOB  XUMHUYECKUX  3JIEMEHTOB,
MeTa//TMYeCKUX U HeMeTa/VInueCKUX CBOMCTB 0 FPyMIaM U Iepruoiam.

3HaueHue [lepuognueckoro 3akoHa U IlepUofuMueckold CHUCTeMbl XUMHUYECKHX
57IEMEHTOB [I/Is1 Pa3BUTHSI HayKU U NpakTUKU. [1. VI. MeHzienieeB — yUéHbIN Y TPaK/IaHUH.

XvMmuueckasd  CBa3b.  KoBasieHTHast  (To/isipHasi U HeMOJsIpHasi)  CBSI3b.
OJIeKTPOOTPULIATE/IbBHOCTh XMMUYECKUX 3/1eMeHTOB. VIoHHas CBs3b.

CrereHb oOkucieHUs. OKUCIUTe/IbHO-BOCCTAHOBUTE/IbHBIE peakiuu. IIporjeccel
OKHWCJIeHUsI U BOCCTaHOB/IeHUsI. OKUC/IUTEIU U BOCCTaHOBUTEJIH.

Xumuueckutl IKcnepumeHm:

r3ydyeHre 0Opa3lioB BeIeCTB MeTa//IOB U HEMeTa/l/IOB, B3aUMO/IeHiCTBHe THIPOKCHUA
LIMHKA C paCTBOPAMH KHCJ/IOT U 11]eJI0Yel, MPOBeieHUe OMbITOB, UWITHOCTPUPYIOLLIUX TPUMEPHI
OKHC/IUTe/TbHO-BOCCTAHOBUTE/IBHBIX ~ peakluid  (FOpeHWe,  peakluu  pa3JioKeHus,
COeIUHEHUS).

MesicnpedmemHble ces3u

Peanuzauys MeXnpegMeTHbIX CBsi3ed NpW M3ydeHWHM XMMUU B 8 Kjacce
OCYIIIeCTB/ISIETCS Uepe3 HCI0/Ib30BaHre KaK OOIIUMX eCTeCTBEHHO-HAayUHBIX MOHSITHUM, TaK U
MOHATUM, SB/SIIOLIUXCS CUCTEMHBIMU [/IS1 OTJe/IbHBIX TPeAMETOB eCTeCTBEHHO-HAayUHOro
LIUKJIA.

OO1ue ecTeCTBeHHO-HayUHble TIOHSITHSI: HayuHbIM (DakT, TUTOTe3a, TeopHs, 3aKOH,
aHa/li3, CUHTe3, KiaaccuuKaiys, I1epUOJUUYHOCTh, HaOMIo/leHne,  SKCTIIepHMEHT,
MO/e/IMpOBaHue, U3MepeHure, Mo/ie/ib, IBJIeHUe.

®du3nKa: maTepusi, arOM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYK/IWJ, W30TOIIbI,
Pa/IM0aKTUBHOCTb, MOJIEKYJa, 3JIeKTPUUeCKUl 3apsi]], BellecTBO, Teno, 00bEM, arperaTHoe



COCTOSIHME BeIeCTBa, ra3, (pu3nuyeckre BeJTMYUHbI, eJUHULIbI U3MEPEHUSs], KOCMOC, TIJIaHEeTHI,
3B€311b1, CostHIIe.

Buosnorusi: poTocuHTe3s, AbixaHue, buocdepa.

leorpadusi: armocdepa, ruapocdepa, MUHeEpaibl, TOPHble TOPO/bI, I10Jie3HbIE
HCKOoMaeMble, TOTVIUBO, BO/IHbIe PeCypChl.

9 KVIACC

BeiecTBo 1 XMMHUYecKas peaknus

[Teprognueckni 3akoH. llepuopnueckass cucTeMa XMMHUUeCKUX 3jieMeHToB [. U.
MengeneeBa. CTpoeHHMe aTOMOB. 3aKOHOMEPHOCTHM B U3MEHEHUH CBOWCTB XUMHUYECKUX
5/IEMEHTOB TIepPBbIX TPEX MEPUO/IOB, Kaus, Kalbl[dsg U UX COeJUHEHUM B COOTBETCTBUU C
TMOJI0’KeHUeM 371eMeHTOB B [leproinueckoit cucteMe U CTPDOEHHWEM UX aTOMOB.

CTpoeHUe BellleCTBa: BU/bl XMMHUUYECKOM CBSI3U. THUIbl KPUCTA/VIAYECKUX DELIETOK,
3aBMCUMMOCTh CBOMCTB BEIL|eCTBa OT THIA KPUCTA//TMYECKOW DELIETKH Y BUJA XUMHUUECKOU
CBSI3U.

Krnaccudukaiiuss 1 HOMeHK/IaTypa HeOpraHUueCcKux BellecTB. XMMHUUecKrde CBONCTBa
Bell[eCTB, OTHOCSILUXCS K pa3/IMuHbIM KjlaccaM HeOPraHUYeCKUX COeJMHeHUH, TeHeThuecKasi
CBS13b HEOPTaHUYECKUX BEILleCTB.

Knaccudukaliyss XMMHAUeCKUMX peaklMid 10 pas3/uuHbIM TIpU3HakKaMm (M0 4YUCIy |
COCTaBYy YyUaCTBYIOIIMX B peaki[Mu BeIecTB, MO TerioBoMy 3(deKTy, Mo H3MeHeHUIO
CTerieHeld OKHUC/IeHUSI XUMHUYeCKHMX 3JIeMeHTOB, TI0 00paTMMOCTH, TI0 y4YaCTHIO
KaTanr3aTopa). JK30- ¥ 3HA0TepMUYeCKre peakl[iy, TEPMOXUMUYECKHe ypaBHEHUSI.

[ToHsITHE O CKOPOCTH XUMUUYECKOM peakifuu. [ToHsTHEe 06 00paTUMBIX U HEOOPAaTHMBIX
XUMUYEeCKUX peaklusx. [ToHsITHe O rOMOTreHHBIX U TeTepOreHHbIX peakiusix. [ToHsTHe O
Kataiu3e. [loHATHe O XUMWYECKOM paBHOBecHMU. PakTOpbl, BAUSIOL[ME Ha CKOPOCTh
XUMUYECKOM peakiuu U M0JI0’KeHHe XUMHUYECKOTO PaBHOBECHSI.

OKHCIUTeTbHO-BOCCTAHOBUTE/TbHBIE PeaKIK, 37eKTPOHHBINA 0alaHC OKWC/IATETbHO-
BOCCTaHOBUTEIbHOM peakliuu. CocTaB/ieHUe YpaBHEHUM OKUC/IUTEIbHO-BOCCTAHOBUTE/TbHBIX
peakIi[uii C MCI0/Ib30BaHWeM MeTo/ia 3/IeKTPOHHOTO OaaHca.

Teopuss 2/1€KTPOJIUTAYECKOM AUCCOLMALMM. OJEKTPOJUTBI U HE3JIeKTPOJIUTHI.
KaTtuoHbl, aHHOHBL. MeXaHU3M UCCOIMAallX BeIleCTB C pa3MUHbIMU BUJaMUA XUMUUeCKOU
cBs13u. CreneHb auccouyanyy. CuibHbBIE U c1a0ble 3/1eKTPO/IUTHI.

Peakiiii MIOHHOTO 0OMeHa. Y CJIOBUsI IPOTeKaHUsI peaklivii MIOHHOTO 0OMeHa, TIoJTHbIe U
COKpallléHHbIe NOHHbIe YpaBHeHUs peakiiii. CBOMCTBA KHUCJIOT, OCHOBAaHUM U COJiel B CBeTe
TIpe/ICTaB/eHNd 00 37eKTPOIMTHUeCKOU Auccolidaliui. KauecTBeHHbIe peakI[id Ha HOHBI.
[ToHsiTHE O TUAPOJIU3E COJIEN.

XumuuecKuti 3Kcnepumenm:

O3HAaKOMJIEHHE C MOJEJSIMU KPUCTA//TMYECKUX PEelIETOK HeOPraHMYeCKUX BelecTB —
MeTa/I/IOB M HemeTa/uioB (TpaduTa ¥ ajiMasa), CIOXKHBIX BellleCcTB (X/J0pyja HaTpus),
WCCeIOBaHUe 3aBUCHMOCTH CKOPOCTA XMMHWYECKOM peaklMu OT BO3JEWCTBUSI Pa3IUUHBIX
(akTopoB, MCC/Ie[JOBaHHWEe  3JIeKTPONPOBOJAHOCTA  pacTBOPOB  BeLIeCTB, IpoLiecca



JIUCCOLIYALIUKM KHCJIOT, 1je/ioued U cosied (BO3MOXXHO HCII0/Ib30BaHHEe BHJle0 MaTepHasoB),
TIPOBe/IeHHE OILITOB, WITFOCTPUPYIOIINX TIPU3HAKH MPOTeKaHUs peakiuii MIOHHOTO 0OMeHa
(oOpa3oBaHue ocajka, BblJesleHWe ra3a, oOpa3oBaHUe BOJbI), OMBITOB, WITHOCTPUPYIOLIUX
TpUMepbl OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX Deakldi (ropeHue, peakl[uu pas/ioKeHUs,
Coe/lHEHHsI), pacrio3HaBaHWe HeOpPraHWUeCKUX BeIeCTB C TIOMOIIbI0 KayeCTBEeHHBIX
peakiivii Ha MOHBI, pellieHe SKCTiepUMeHTa/IbHbIX 3a/iau.

HemeTa/l/ibl U MX COeAUHEHUS

OObi1jasi XapakTepucTHKa rasioreHoB. OCOOeHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIe
crenieHn okucieHus. CTpoeHHe U (PU3MUYECKHe CBOMCTBA MPOCTHIX BELECTB — rajoreHoB.
XvMHuecKre CBOMCTBA Ha TipuMepe xJjiopa (B3auMo/leliCTBUe C MeTa/ljlaMH, HeMeTasllaMH,
ujesiouamu). XmaopoBogopo[. CosisiHasg KWUC/IOTa, XUMHWYeCKHWe CBOWMCTBa, II0JyyeHUe,
ripuMeHeHue. [elicTBUe XJjiopa W XJIODOBOJIOPOZiAa Ha OpraHU3M uejioBeKa. Bakueiiue
XJIOPHU/IbI M X HaXO0’K/[eHre B TIPUPO/eE.

OO6m1ast xapakTepucTvka 3neMeHTOB VIA-rpymmbl. OcoOeHHOCTH CTPOEHHSI aTOMOB,
xXapakTepHble cTereHu okuciaeHus. CTpoeHre U ¢r3nueckre CBOMCTBA MPOCTHIX BeIeCTB —
KUC/IOpoJa W Cepbl. AJIJIOTPOIHBIE MOAW(PUKALMKA KUCIOpPOAAa U Cepbl. XHUMUUeCKUe
cBoricTBa cepbl. CepoBO/IOpo/l, CTpOeHHUe, (hU3rUecKue U XuMuueckue cBOMCTBa. OKCHUbI
cepbl KakK TIpeJICTaBUTeNIM KHUCAOTHbIX OKcuzioB. CepHasi KHUC/IOTa, Gu3Nueckue U
XUMHUeCKre cBoicTBa (00le Kak TIpeficTaBUTeNs Kjacca KHUCJIOT W CreluduuecKue).
XuMHUecKre peakiuu, Jiekalljiie B OCHOBE MPOMBIIIIEHHOT0 Crocoba ToJiyueHus CepHOU
KUCIOThL. [IprMeHeHre cepHOM KUCIOTh. COMM CEPHOM KMC/IOThI, KaUeCTBEeHHAasl peakLys Ha
cysibdar-uoH. HaxokjeHue cepbl U e€ coeIMHEHUM B TpHpojie. XUMUUeCKoe 3arpsi3HeHue
OKpy»Katollleli cpe/ibl COe/JMHEeHUSIMU Cepbl (KUCIOTHBbIE A0XKAU, 3arpsi3HeHWe BOo3AyXa U
BOZIOEMOB), CITIOCOOBI €ro MpeZi0TBpallleHHsl.

OO111ast XapakTepucTUka 371emMeHTOB VA-rpymmbl. Oco0eHHOCTH CTPOEHHsI aTOMOB,
XapakTepHble CTereHW OKWC/IeHUs. A30T, pacnpocTpaHeHWe B TIpupofie, dusnyeckue U
XuMuyeckve cBolicTtBa. KpyroBopor as3ora B Tmpupojie. AMMHUAK, ero (Qusnueckue u
XUMUYEeCKre CBOWMCTBa, MoyyeHUe U TipumeHeHue. Co/M aMMOHUS, WX (U3MUYECKre U
XUMUYECKHe CBOWCTBA, MprMeHeHWe. KauecTBeHHas peakijusi HA MOHbI aMMOHUs. A30THasi
KWUCJIOTa, eé moyuyeHne, Gu3nueckie U XUMUUECKHe CBOMCTBA (0OIire Kak Ipe/ICTaBUTe IS
KJjlacca KUC/OT U cneljudurueckre). Vcronb30BaHWe HUTPATOB U COJIeN aMMOHUSI B KaueCTBe
MUHepanbHBIX ya00peHnd. XUMHUUYecKoe 3arpsi3HeHre OKpY)Katolllei cpe/ibl CoeJuHeHUSIMU
a3ota (KWUC/IOTHBbIE [OXKIW, 3arpsisHeHue BO3/AyXa, IOYBbI U BOAOEMOB). Pocdop,
a/uIoTponHble Moaudukanuu ¢docdopa, ¢(usndyeckhe U XuUMUAUeckue CBoHcTBa. OKcCH[
docdopa (V) u dochopHas Kuca0Ta, PuU3MUecKrhe U XUMUYeCKHe CBOMCTBA, MOyueHHe.
HWcnonb3oBanue ¢ocdaToB B KaueCTBe MUHepaIbHbBIX yA00peHuii.

OO1iast xapakTepucTHKa 31eMeHToB IV A-rpyriibl. Oco0€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble  CTeleHW  OKUCJeHusl.  YTJiepoJi,  a/JIOTPOIHble  MoAudUKaluy,
pacripocTpaHeHWe B TIpupojle, GuU3NUecKWe W XUMHUUeCKWe CBOHCTBa. AjcopOrws.
Kpyrosopotr yrnepoga B mnpupoge. OKcuzbl yriepoja, uUX (usnyeckde M XHMUUECKUe
CBOMCTBA, [I€MCTBUE HA >XUBbIE OPraHW3Mbl, TOJyYeHHEe U TpPUMeHeHHe. JKOJOTrhYecKue
npo0sieMbl, CBs3aHHbIE C OKcuaoM yriepoga (IV), ruroresa rio0asbHOTO IMOTETUIEHHS



K/JUMaTa, MapHUKOBbIM 3(G@eKT. YrosibHas KUCI0Ta U €€ CcomM, UX ¢GU3nyeckue u
XUMHUeCKWe CBOMCTBa, TMOJIydeHHe W TipuMeHeHHe. KauecTBeHHasi peakijusi Ha KapOoHar-
WOHbI. Vcronb3oBaHWe KapOOHATOB B OBITYy, Me[HWI[MHE, TIPOMBIIUIEHHOCTY U CeThCKOM
XO35UCTBe.

[TepBOoHaua/IbHBIE TIOHATHSI 06 OpraHUUeCKUX BelllecTBaxX Kak O COeIMHeHUSIX yTyiepo/ia
(MeTaH, 9TaH, 3TWIeEH, alleTW/eH, 3TaHOJ, TJULEPUH, YKCyCHas KucioTa). IIpupojHbie
HCTOYHUKHN YTJIEBOOPOZOB (yroJib, TIPUPOAHLIN Ta3, HeTh), IPOAYKThl X TepepaboTKu
(beH3uH), UX ponab B OBITY W TIPOMBIILIEHHOCTH. [loHATHE O OHOJIOTHYECKH BaXKHbBIX
BellleCTBaX: KUpax, Oenkax, yrjieBojax — W WX pOJIM B )KU3HU 4YejioBeKa. MarepuasibHoe
e/IMHCTBO OpPraHUYeCKUX U HeopraHU4eCcKux coeJIMHeHUH.

Kpemnuii, ero ¢usuyeckue u XHMUUeCKUe CBOWCTBA, TOJyuyeHHWe U TMpHUMeHeHUe.
CoenvHenusi KpemHusi B Tipupojie. OOiiue mipeAcTaBneHuss 06 okcuge kpemaus (IV) u
KpeMHUeBoW Kucnore. CWIMKaThl, WX HCIIO/Nb30BaHWe B OBbITY, B TIPOMBIIIIEHHOCTH.
BaykHelIie CTporTebHbIE MaTepyasbl: KepaMrKa, CTEeK/IO, [IeMeHT, OeTOH, »Ke/ie300eToH.
[Tpo6sieMbl 6€30TIACHOTO MCIIONB30BaHUSI CTPOUTETBHBIX MaTepUajioB B TIOBCEIHEBHOMN
JKW3HU.

Xumuueckulil 3KkcnepumeHm:

n3yuyeHre 0Opa3I[OB HeOpPraHWYeCKHMX BeIeCTB, CBOWCTB COMSHOW KHC/IOTHI,
TpOBe/leHre KaueCTBEHHBIX pPeakIMil Ha XJIOpUJ-UOHBI W HaO/o/leHre TIPU3HAKOB UX
MpOTeKaHusl, OMbIThl, OTPAXKatoIUe (U3MUYecKre U XMMUYeCKre CBOWMCTBA rajoreHOB U UX
coelHeHNM (BO3MOYKHO MCIIO/Ib30BaHME BH/IeOMaTepHasioB), 03HAKOMJIEHWe C oOpasijaMu
XJIOpYUJoB (Ta/oreHuIoB), O3HAKOMJIEHHWe C oOpa3llaMu cepbl W €€ COoeMHeHUSIMU
(BO3MOYKHO WCITO/Ib30BaHWE BHleOMaTepyasnioB), HabsoJeHre Tmporiecca OOyTIMBaHUS
caxapa IOJ] JeMUCTBUEM KOHLIEHTPUPOBAaHHOW CEPHOM KHCJIOThbI, HM3ydYeHHe XUMHUUYeCKHX
CBOMCTB pa3baB/IeHHOI CepHOI KHC/IOTHI, POBe/ieHHe KaueCTBeHHOM peakKIMU Ha Cy/ibdar-
VOH U Habmo/ieHre TIpU3HaKa eé MpOTeKaHWs, 03HaKOMJIeHHe C (pr3nueCKMMM CBOWCTBaMHU
a3ota, (Gochopa ¥ ux coeauHeHUU (BO3MOXKHO WCIIOMb30BaHHWE BHUIEOMATepUasoOB),
obpasiiamMu a30THBIX U (HoChOpPHBIX yI00peHuid, royueHre, coorpaHue, paclio3HaBaHHe 1
M3yueHue CBOWCTB aMMMaKa, IMpOBeJeHHEe KaueCTBEHHBIX peaklMi Ha WOH aMMOHUSI U
docdaT-uoH U U3yueHHe TIPU3HAKOB WX MTPOTeKaHUsI, B3auMO/leliCTBUe KOHI[eHTPUPOBAHHOM
a30THOU KHWCJIOTBI C MeJbl0 (BO3MOXKHO HCIIO/Ib30BaHHE BHUJEOMAaTepyasoB), U3y4deHHe
Mojiesield KpUCTa/UTMUeCKUX pelIeToK anmasa, rpadura, QysiepeHa, O3HaKOMJIeHHE C
MpoL[eCcCOM a/icOpOIIMM pacTBOPEHHBIX Bell|eCTB aKTHBUPOBAHHBIM YT/IEM U YCTPONCTBOM
TIPOTHBOTa3a, Moay4yeHWe, coOMpaHHe, paclio3HaBaHUEe W U3yUeHHe CBOWMCTB YTJIEKMCJ/IOTO
rasa, TpoBe/leHHe KaueCTBEHHBIX peakluid Ha KapOOHAaT W CHUIMKAaT-WOHBI U U3yueHHe
TPU3HAKOB UX MPOTeKaHWsi, 03HaKOMJ/IeHHe C MPOAYKLIMEeN CUIMKAaTHOW MPOMBIIIIEHHOCTH,
pellieHre 3KCIeprMeHTaTbHBIX 3a/1au 110 TeMe « BakKHeHIie HeMeTa/uTbl M UX COeMHEHMS».

MeTta/l/ibl U MX COeJUHEHUS

OO01rjasi xXapakTepuUCTHKa XWUMHUECKUX 3IEMEHTOB — METa//IOB Ha OCHOBAaHUM WX
nonoxxenusi B Ileprogrueckon cucteme xuMuueckux 3jeMeHTOB [I. V. MeHpgeneeBa u
cTpoeHusi atoMoB. CTpoeHuWe MeTa/yioB. MeTtannueckasi CBsi3b M MeTa//IMdyecKast
KpHUCTa/UTMuecKasi peliéTka. D/IeKTPOXUMUUeCKUH psiji HarpsbkKeHui MeTaiioB. @u3nueckue



W XUMUYecKue CBOMCTBa MeTasuioB. OO1iye crocoObl mosiyueHusi Meta/ioB. [loHsiTHe O
KOPPO3WH MeTaJl/IOB, OCHOBHBIE CTIOCOOBI 3al[UThI X OT KOppo3uu. CruiaBhl (CTab, YyTYH,
JFOpPaIFOMUHUN, OpOH3a) U WX MPUMeHeHHe B ObITY W IMPOMBIIILIEHHOCTH.

[IlesiouHBIe MeTasLIBI: TIOI0’KeHUe B [lepuoauyeckor cucTeMe XMMUYEeCKHUX 3/IEMEHTOB
. . MeHgeneeBa, CTpOoeHHe HX aTOMOB, HaxOXJAeHUe B Tipupoge. dusnyeckve u
XMMHUeCKre CBOWCTBa (Ha TpuMepe HaTpus U Kanusi). OKCubl U THPOKCU/IbI HATPUSl U
Kanusi. [IppuMeHeHMe 111e/I0YHBIX MEeTa/JIOB U UX COeIMHEHHUN.

[IleioyHO3€eMe/IbHBIE MeTa/l/Ibl MarHWKA W Ka/bLMk: MoJiokeHue B I[lepuoanueckont
cucTemMe XUMHUYeCcKux yeMeHTOB [I. V1. MeHzeneeBa, CTpoeHHe UX aTOMOB, HaXOX/eHue B
npupozie. ®PusnMueckue U XWUMUYECKWe CBOMCTBAa MarHus W Kajablus. BaxkuHerive
coevHeHUs KanbLMs (OKCHJ, THUIPOKCHA, comu). JKECTKOCTb BOABI M CIIOCOOBI eé
yCTPaHEeHUs.

AnromuHui: TosiokeHue B [lepuoguueckoil cucteMe XWUMHYeCKUx 3jeMeHToB /1. U.
MeHiefleeBa, CTpOeHUe aTOMa, HaxOoK[eHuWe B Tmpupoze. PusnMueckue U XHUMUUECKHe
CBOMCTBA a/ltOoMUHUsA. AM(OTepHbIe CBOMCTBA OKCU/Ia Y TU/IPOKCH/iA aTFOMUHUS.

Kenezo: nonoxenue B Ileproguueckor cucTeMe XuUMHAUYeCKux 3nemeHtoB /1. .
MeHgeneeBa, CTpoeHVe aTOMa, HaxO)K[eHHWe B Irpupoze. dusuuyeckue U XHUMUUeCKHe
cBorcTBa ene3a. OKcuabl, TUAPOKCUBI U conu >kene3a (II) u xenesa (III), ux cocras,
CBOMCTBA U MOJIyYeHue.

Xumuueckuti 3KcnepumeHm:

O3HaKOMJIeHHe C o0pa3ljaMu MeTa/lJIoB U CIJIaBOB, UX (DHU3UUECKUMU CBONCTBaMH,
H3yueHUe pe3ybTaTOB KOPPO3UM MeTa/l/IOB (BO3MOXKHO MCIIO/Ib30BaHKe BHeOMaTeprasioB),
0COOeHHOCTel B3aMMOJIEMCTBUS OKCHJl@a Ka/bl[dsd YW HATpUsi C BOJOM (BO3MOJKHO
WCI0/Ib30BaHKe BUleOMaTepUaioB), MCC/eloBaHAe CBOWCTB >KECTKOW BO/bI, Mpolecca
ropeHus kene3a B KUCJI0poZe (BO3MOYKHO MCIOJIb30BaHWE BUZEOMAaTeprasoB), TPU3HAKOB
MPOTEKaHWsI KaueCTBEHHbIX pPeaklii Ha MOHbL: MarHus, Ka/ibLus, aTlFOMUHUS, 1[UHKA, >Keje3a
(IT) u >xene3a (III), meau (II), Hab/OjeHME U OTMMCAaHKE TPOIIECCOB OKpAIlIMBaHUS TJIaMeHU
MOHAMWU HaTpUs, KaJlus U KaabLusg (BO3MOKHO WCIIO/Ib30BaHWE BHU/e0MaTepuasoB),
WCCeloBaHUe aM(OTEepHbIX CBOMCTB THAPOKCHJA allOMUHUS W THUAPOKCHAA LIMHKA,
pelleHre SKCIepUMeHTa/IbHbIX 3a/1au 0 TeMe «Ba)kHeUllre MeTasulbl U UX COeUHEHUS».

XuMuA U OKpY)Karolas cpeja

BemlectBa u wmaTepuanel B TIOBCeJHEBHOM JKWA3HM UejiOBeKa. besomacHoe
WCIT0/Ib30BaHKe BelllecTB U XUMUUeCKUX peakliuii B ObITy. [TepBasi TOMOILb TTPU XUMHUUECKUX
0’KOTraxX U OTpaBJIeHUSIX.

XyAMHUUecKoe  3arpsisHeHde  OKpy’Kawlern cpeibl  (TpefenbHas — JOMyCTHAMast
KOHI[eHTpaL[us BelllecTs, Aanee — [1[1K). Ponb XuMuu B peliieHUM 3KOJI0TMUeCcKUx mpobsiem.

Xumuueckutl 3KcnepumeHm:

n3ydyeHre 00pa3lioB MaTepuasoB (CTEKIO0, CIUVIaBbl METa/I/IoB, TOJMMepHbIe
MaTepHraJbl).

MesicnpedmemHble ces3u

Peanuzauys MeXnpegMeTHbIX CBsi3ed NpW M3ydeHWHM XMMUM B 9  Kjacce
OCYIIIeCTB/ISIETCS Yepe3 HCI0/Ib30BaHre KaK OOIIUX eCTeCTBEHHO-HAayUHBIX MOHSITHUM, TaK U



TIOHATUM, SIBSIOLIUXCS CUCTEMHBIMM [JIs1 OT/e/bHBIX IpeJMeTOB eCTeCTBEHHO-Hay4YHOI'O
L[UKJIa.

OO1Ie ecTecTBeHHO-HAay4Hble TIOHSATHS: Hay4HbIM (DaKT, TUIOTe3a, 3aKOH, TeOpus,
aHamM3, CUHTe3, Kjlaccu(ukauus, T[epUOAUYHOCTb, HabOJIOZileHWe,  SKCIepUMeHT,
MOZle/IMpOBaHue, W3MepeHue, Mo/ie/lb, sIBJeHue, TapHUKOBBLIM 3(h@(eKT, TeXHOIOoTHs,
MaTepuabl.

®dusmKa: Marepus, aToM, 3/eKTPOH, MNPOTOH, HEUTPOH, WOH, HYK/IWZ, W30TOIbI,
PaJIM0aKTUBHOCTb, MOJIEKYJ/la, 3/eKTPUUeCKWM 3apsi[i, TMPOBOJHUKH, I0JyNPOBOJHUKHY,
[M3/IEKTPYKY, (DOTO3/IEMEHT, BeILleCTBO, Teslo, 00bEM, arperaTHOe COCTOSIHUE BelllecTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPUCTa/UIMUeCcKasi pelléTKa, CI/IaBbl, (U3UUecKre BeIUUYUHBbI,
e/IMHULbI U3MepeHusi, KOCMUUeCKoe MPOCTPAHCTBO, TUIaHeThl, 3B€371bl, CoJHLe.

Buosorusi: ¢porocuHTes, AbixaHue, 6uocdepa, sKoCcHMCTeMa, MUHepasibHble y100peHus,
MUKPO3/IeMEeHThI, MAaKP03J/IeMeHThI, TUTaTe/IbHbIe BelleCTBa.

leorpadms: armocdepa, ruapocdepa, MHUHEpaabl, TOPHbIE TOPOAbI, IT0JIe3HbIE
MCKOTaeMble, TOTUIMBO, BOJJHbIE PECYDCHI.

IVIAHUPYEMBIE PE3YJ/IBTATbI OCBOEHUHS ITPOI'PAMMBI 110 XUMHWH HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJ/IBTATBI

JIMUHOCTHBIE pe3y/lbTaThl OCBOEHUs IPOrpaMMbl OCHOBHOTO 00Iriero o0Opa3oBaHUs
JOCTUTAIOTCSI B XoJle O00yueHMsS XWUMHM B e[IWHCTBe YyueOHOW U BOCTIIMTaTeTbHOU
JlesiTeTbHOCTU B COOTBETCTBUU C TPAAULIMOHHBIMHA POCCUMCKMMU COLIMOKY/IbTYPHBIMU M
JyXOBHO-HPABCTBEHHbIMHU 1I€HHOCTSIMU, MPHUHATHIMKA B OOIIeCTBe MpaBWiaMHM W HOpPMaMu
TIOBe/IeHUsT U CIOCOOCTBYIOT TIpolieccaM CaMOTIO3HaHMsI, CAMOPAa3BUTHSI U COL[A/TH3al[UU
00yUaroIMXCsl.

JINUHOCTHBIE pe3y/bTaThl OTPaXKalOT TOTOBHOCTh OOYYarOIIUXCS PYKOBOZCTBOBAThCS
CUCTEMOU MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMK U pacIlIMpPeHre OMbITa [esiTe/TbHOCTU Ha eé
OCHOBe, B TOM YHCJIe B YaCTH:

1) naTpuoTHUECKOr0 BOCIUTAHUA:

LIEHHOCTHOTO OTHOILLEeHHS K OTeueCTBEHHOMY KYJIbTYPDHOMY, HWCTOPUUECKOMY U
Hay4yHOMY Hac/e/y0, MOHMMAaHUs 3HAaYeHUsI XMMUYECKOM HayKu B JKHM3HU COBPEMEHHOIO
o0I111ecTBa, CIOCOOHOCTH B/IaJIeTh JOCTOBEPHOM WH(MOpMaL[rel O TepeOBbIX TOCTHYKEHUSAX U
OTKPBITUSX MUPOBOU U OTeUeCTBEHHOW XMWY, 3aMHTEPECOBAaHHOCTH B HayUHBIX 3HAHUSIX 00
yCTPOMCTBe MUpa U O0IIeCTBa;

2) rpaXXAaHCKOr0 BOCIIUTAHHUA:

rpe/CTaB/JIeHUs] O COL[MA/bHBIX HOpPMaxX U MpaBW/aX MEeXK/IWYHOCTHBIX OTHOIIEHWUW B
KOJ/UIeKTBe, = KOMMYHUKAaTHBHOW  KOMITETEHTHOCTH B  OOII[eCTBEHHO  IT0/Ie3HOM,
yueOHOMCCIe[oBaTe/IbCKOM, TBOPUECKOW W JPYrUX BHUJAX [eATeNbHOCTH, TOTOBHOCTH K
pa3Ho00Opa3Holl COBMECTHOM [IesiTe/IbHOCTU TIPU BBITIOJIHEHWN y4eOHBIX, TO03HaBaTe/bHbIX
3a/]a4, BBINIOJIHEHUH XWUMHUYECKUX SKCIIEPUMEHTOB, CO3/]laHUM YyueOHBIX ITPOEKTOB,
CTpeM/IeHWssT K B3aWMOIIOHMMAaHHI0O W B3aWMOIIOMOIIM B TIpollecce 3ToW ydeOHOM



[lesiTeTbHOCTH, TOTOBHOCTH OL|€EHMBATh CBOE TOBEJleHHEe W TOCTYNKW CBOMX TOBApHILEN C
TO3UIIUY HPaBCTBEHHBIX U MPAaBOBbIX HOPM C YUETOM OCO3HaHUS MOCIeICTBUI MTOCTYITKOB;

3) leHHOCTH HAay4YHOT0 MO3HAHUA:

MHDOBO33peHUYeCKHe TIpeCTaBJeHUsi O BellleCTBé U XHWMUUECKOW peakLUH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKW M COCTaBJISIIOIIE OCHOBY ISl
MOHWMAaHUs CYIIHOCTH HAy4yHOM KapTWHBI MHpa, TIpe/ICTaB/ieHusT 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUS TIPUPO/IbI, B3aUMOCBSI3SIX UesioBeKa C TIPUPOJHOM Cpezioi, O
POJIM XUMHUM B TIO3HAHWU 3TUX 3aKOHOMEPHOCTe;

M03HaBaTe/IbHble MOTHUBBI, HallpaB/eHHbIe HA MOJydyeHWe HOBBIX 3HAHUU M0 XWUMWH,
HeoOxoguMble 711 00bsiCHEHWS] HaO/IOZlaeMbIX TIPOLIECCOB U SIBJIEHHWH, TMO3HaBaTeIbHOM,
MH(OPMaI[MOHHOW W YUTATeNbCKOW Ky/JbTYphbl, B TOM UHWC/e HABLIKOB CAMOCTOSIT@TbHOU
paboThl C y4eOHBIMU TEKCTaMH, CIIPABOYHOU JIUTEPaTypOM, AOCTYITHBIMU TeXHUUYECKUMU
cpeicTBaMU UH(OPMal[MOHHBIX TeXHO/IOTUM;

VWHTepeCc K 00yueHHuI0 U TI03HAHMIO, JIF0003HaTeIbHOCTh, TOTOBHOCTh U CMIOCOOHOCTB K
camMo00pa30BaHUI0, TPOEKTHOM U UCC/e/[0BaTeNbCKON JesITeTbHOCTU, K OCO3HAHHOMY
BLIOODPY HampaB/IeHHOCTH ¥ YPOBHSI 00yueHUs B Jla/ibHeHIIIeMm;

4) hopMupoBaHus Ky/JIbTYPbl 3/JOPOBbSI:

OCO3HaHWe I1IeHHOCTH J>XW3HU, OTBETCTBEHHOI'O OTHOIIIEHHS K CBOEMY 3/10DPOBbIO,
YCTaHOBKU Ha 3/IOPOBBIM 00pa3 ’KW3HH, OCO3HAHWE TIOC/e/ICTBUNM W HENpUATHEe BPeJHBIX
NpUBbIUeK (yroTpeb/ieHusT a/IkoroJisi, HADKOTUKOB, KypeHuUsT), He0OXOAUMOCTH COOJTI0/IeHUs
npaBu1 6e30macHOCTH MpU oOpallleHUd C XMMUUeCKUMHU BellleCTBaMy B OBITY U peasibHOMN
JKU3HY;

5) TPYAOBOro BOCIUTAHMSA:

VMHTepeC K TMpPAKTUYeCKOMY H3yueHHI0 Mpodeccuii W TpyAa pa3/IMyHOro poja,
yBaKEHUEe K TpPyAy W pe3yabTaTaM TPYAOBOM [eATe/JlbHOCTHM, B TOM UHC/I€ Ha OCHOBE
NIPpUMeHeHUsT TpeAMETHbIX 3HAaHWUM TI0 XWUMHH, OCO3HAaHHBIA BBIOOp WHAMBHUAYaTbHON
TPAeKTOPHHM TIPO/I0JKeHHsT 00pa30BaHus C YUETOM JIMUHOCTHBIX UHTEPECOB U CIIOCOOHOCTH
K XUMWH, OOIIeCTBEHHBIX HHTEPECOB M IIOTPeOHOCTeM, YCITelTHOM mpodecCrOHaTbHOM
JesiITeIbHOCTU U pa3BUTHsS  HeOOXOJWMBIX yMeHWM, TOTOBHOCTb aJalTUpPOBaThCsl B
NpoQ)eCCMOHANILHOM Cpejie;

6) 3K0/10ru4ecKoro BOCIIUTaHUA:

9KO0JIOTUYEeCKH IjefilecooOpa3HOe OTHOILIeHHWe K TpPUpoJe KaK HCTOYHWKY >KU3HU Ha
3eMJie, OCHOBe eé CYIl[eCTBOBaHUS, TOHUMaHKe 1|eHHOCTH 3/I10pOBOro 1 6e3omacHoro obpasa
JKU3HH, OTBETCTBEHHOE OTHOIIIEHHWe K COOCTBEHHOMY GH3UUECKOMY W TICUXUUYECKOMY
3[10POBbIO, OCO3HAHKE LIEHHOCTH COOMI0/IeHusT TTpaBU/ 6e30racHoOro noBefieHus pu pabore
C BellleCTBaMU, a TAaKXXe B CUTYyalLUsIX, YTPOKaIOIIUX 3/J0POBbIO U >KU3HU JIIOZEl;

CIocOOHOCTU TIPUMEHSTb 3HaHUS, MoJlydaeMble MPU U3YUeHUM XUMWH, [Jis pellieHUs
33/lay, CBSI3aHHBIX C OKpY’Karollled TpUPOJHON Cpefiol, /Jis TIOBBIIIIEHUS] YPOBHS
9KOJIOTUUeCKOU KY/bTYpbI, OCO3HaHUs T7100a/bHOTO XapaKTepa KOJI0ThYeckux mpobsem u
MyTell WX pellleHus TOCPeJCTBOM MeTOZOB XUMHM, 3KOJOTMYeCKOrO0 MBIIIeHUs], YMeHUs
PYKOBO/ICTBOBATbCSl UM B MO3HABaTe/TbHOW, KOMMYHUKAaTUBHOM M COLIMA/IbHOM MPaKTHUKE.



METAIIPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe MeTaripeiIMeTHbIX pe3y/IbTaTOB BbIE/SAIOT 3HAUMMbIe /51 (hOPMUPOBaHUS
MHUDPOBO33peHHUsI 00IlleHayuHble TIOHSATUS (3aKOH, TeOpHs, TPUHIUI, TUIOTe3a, (QakT,
CUCTeMa, TMPOLeCC, 3KCIIePUMEHT W Jpyroe.), KOTOpble MCIOJb3YIOTCS B €CTeCTBEHHO-
HayYHbIX yueOHBIX TpeZjMeTaX M TO3BOJISIIOT Ha OCHOBE 3HAHMM M3 3THUX IIPeIMETOB
dbopmMuUpOBaTh Mpe/iCTaBlieHne O 1[eJIOCTHOM HayuyHOW KapTMHe MWpa, U YHUBepCaIbHbIe
yueOHbIe feiicTBUs (TT03HaBaTe/ibHble, KOMMYHHWKATHUBHbBbIE, PETyJISSTUBHBIE), KOTODbIE
obecrnieuriBaloT (OpMUpOBaHWE TOTOBHOCTH K CaMOCTOSITe/TbHOMY TIJIAHUPOBAaHUIO U
OCyILleCTB/IeHUIO YueOHOI /lesaTeTbHOCTH.

ITo3HaBaTe/IbHBIE YHUBEPCA/IbHbIE yUeOHbIe AeiiCTBHS

Ba3oBble loruyecKue AeiiCTBHSA:

YMEHHsI HCIO/b30BaTh IIPUEMBI JIOTMUECKOTO MBIIIJIEHUS] TIPU OCBOEHWM 3HAHUWH:
PacKpbIBaTh CMBICT XUMHUUECKHX TIOHATHM (BbIENISATH HMX XapaKTepHble TIPU3HAKH,
yCTaHaB/IWBaTh B3aWMOCBS3b C [APYTMMU TIOHATUSIMM), WCTIO/b30BaTh TIOHATHS IS
0ObSICHEHUS OT/Ie/IbHBIX (DAKTOB M SIBJIeHWM, BbIOMPATh OCHOBAHUSI W KPUTEPUU ISt
K/1acCU(UKALMH XUMUUECKUX BEIeCTB U XUMUUECKUX peakIi[ii, YCTaHaB/IUBaTh TPUUHUHHO-
C/IeZICTBEHHBIE CBSI3M MeXKIy OOBEKTaMH W3YueHHs, CTPOHTh JIOTHUeCKHe PacCyKAeHHs
(MHIYKTUBHbBIE, e [yKTUBHBIE, TIO aHATIOTUH), /ie/laTh BBIBOZBI M 3aK/TIOUEHMS;

yMeHHe TIPUMEHSITb B MPOLieCce MMO3HaHUsI MMOHATUs (TIpeZMeTHbIE U MeTarlpeIMeTHbIE),
CUMBOJ/IMYEeCKHe (3HAKOBbIE) MOJIe/H, UCIO/b3yeMble B XUMUM, TTPeoOpa30BbIBaTh IIMPOKO
TpUMeHsieMble B XWUMHM MOJie/IbHbIE TIPeZICTaB/IeHUs — XUMHUYECKWM 3HaK (CHMBOJI
3jIeMeHTa), XUMHUecKass Gopmysa ¥ ypaBHeHHe XHMUUECKOW peaki[id — TPH pelleHuH
yueOHO-TI03HaBaTe/IbHBIX 3a/lay, C YUYETOM 3THX MO/E/bHBIX TPeJCTaB/Ie€HUNA BBISB/ISTL U
XapaKTepr30BaTh CyIlleCTBeHHbIe MPU3HAKU U3yUaeMbIX 00BeKTOB — XUMHUUECKHX BEIL[eCTB U
XUMHUECKUX peaKlui, BBISIB/IATH 00II[re 3aKOHOMEPHOCTH, TPUUMHHO-CJIe/ICTBEHHbIE CBSI3U
Y IPOTUBOPEYMSI B U3yUaeMbIX MPOIieccax U sBJIeHUSIX.

Ba3oBbie ucciefoBaTe/IbCKHe JeiCTBHS:

yMeHHe UCI0/Ib30BaTh MOCTaB/IeHHbIE BOMPOCHI B KaUeCTBe MHCTPYMeHTa MO3HaHUs, a
TaKKe B KauecTBe OCHOBBI /jii (pOPMHPOBAHUSI THUIOTe3bl IO IPOBEpPKe MPaBUILHOCTH
BBICKA3bIBAEMbBIX CY’KIEeHHUM;

npuo0OpeTeHue OIbITA 0 MJIAHMPOBAHHUIO, OPTaHU3al[UM U TIPOBEIEHUI0 YUEHUUECKUX
9KCTIepUMEHTOB, YMeHHe HaOJIojaTh 3a X0Z0M TIPOIiecca, CaMOCTOSITe/IbHO MPOTrHO3UPOBATh
ero pe3ynbTar, (HOpMyIHpOBaTh O0OOITIEHWS W BBIBOZBI II0 pe3y/bTaTaM ITPOBEEHHOTO
OTbITa, UCCTIe[JOBAHKS, COCTAB/ISITH OTUET O TIPO/ie/laHHoM pabore.

Pabora c uaopmanmeii:

yMeHHe BBbIOMpaTh, aHAJIM3UPOBATh W HMHTEPIPETUPOBATh WH(OPMALMIO Pa3/TAYHbIX
BUJIOB U (DOPM TIpe/ICTaB/IeHHs], TT0/TyYaeMyi0 U3 Pa3HbIX UCTOUHHUKOB (Hay4YHO-TIOMY/IsIpHast
nUTepaTypa XUMUUECKOTO COJZlep)KaHHs, CIpaBOuHble Mocobusi, pecypchl VHTepHeTa),
KPUTUUECKU OI|eHUBaTh IPOTUBOPEUMBYIO U HE[JOCTOBEPHYIO MH(MOPMAILIUIO;

yMeHHe MPUMEeHSTh Pa3/IMUHbIe METObI M 3aIPOCKI TIPU TIOUCKe U 0TOOpe nHPOopMaLuu
Y COOTBETCTBYIOIIUX JAAHHBIX, HEOOXOIUMBIX /IS BBITIOJIHEHHUST yUeOHBIX U TI03HABATe/IbHBIX



3ajjau  OMpefieJIEHHOrO TWUMa, TNpuUobpeTeHWe ombiTa B 007aCTU  UCIOIb30BaHUS
MH(OPMAaIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUM, OB/afiecHue KYJbTYpOM aKTHUBHOIO
WCTIO/Th30BaHUS Pa3/INUHBIX MOMCKOBBIX CHUCTEM, CaMOCTOSITE/IbHO BBIOMPATh OMTUMAJIBHYIO
dbopmMy npeacTaBaeHUs UHPOPMAaLMA U WUTHOCTPUPOBATh pelllaeMble 33/laul HeCJI0KHbIMU
CXeMaMH, JuarpaMMamH, IpyruMu (hopmamu rpaduky ¥ MX KOMOHUHALIUSIMY;

yMeHHe WCIIOb30BaTh M aHa/M3MPOBaTh B Tpoliecce yueOHON M UCCej0BaTeTbCKOMN
JlessTeTbHOCTU WH(OpMAaI[MI0 O BJIMSHUU TIPOMBIIIJIEHHOCTH, CeJbCKOT0 XO35IMCTBA U
TPAHCIIOPTa Ha COCTOSTHME OKPY>KaroLler MPUPOSHOU CpeJibl.

KoMMyHHUKaTHBHbIE YHUBEPCA/TbHbIE YUueOHbIe /JeHCTBHUS:

yMEeHHUs 3a/laBaThb BOMpOCHI (B XoAe aAuanora U (WIid) [OUCKYCCUU) TIO CYIIeCTBY
o0cykaaemoii TeMbl, (OpPMy/JMPOBAaTb CBOU TIPEJJIOXKEHUs] OTHOCUTE/NLHO BBITIOTHEHUS
rpe/i/I0O’KeHHOU 3a/jauy;

yYMeHUsI TIPe/ICTaB/IsATh TIOyUeHHbIe pe3y/bTaTbl IO3HABATebHOU JesTeIbHOCTU B
YCTHBIX U THUCbMEHHBIX TeKCTax; Je/laTh IIPe3eHTAluI0 pe3y/IbTaTOB BbBITIOJHEHUS
XUMHUUYECKOTO JKcrepuMeHTa (/1abopaTOpHOro  OmMbITa, JabOpaTOpHOM pabOTHI  TI0
HCC/IeIOBAaHUIO CBOMCTB BeIl[eCTB, yueOHOT0 TIPOeKTa);

yMeHHs yueOHOTO COTpPYJHHUeCTBa CO CBEPCTHHKAMU B COBMECTHOM ITO3HaBaTe/bHOU
Y HCC/Ie[0BaTe/bCKOM /leATeNTbHOCTH TIPU peIlleHHH BO3HUKAIIIMX MpobjeM Ha OCHOBe
yuéTta OOIIMX HWHTEPEeCOB W COIJIaCOBaHHWSA TO3MWIUH (00CyKZeHus, OOMeH MHEeHUSMH,
«MO3TOBbIe ILITYpPMbI», KOOP/JWHALIMS COBMECTHBIX JeMCTBUM, ompejesieHHe KpUTepueB TI0
OlLleHKe KaueCTBa BBITOTHEHHOM pabOThI U AipyTHe).

PerynaTuBHBbIE YHHUBepCa/IbHbIe yUeOHbIe JeiCTBHS:

yMeHUe  CaMOCTOSITeJIbHO  Ompejie/iiTh  Le/IM  JesTeJIbHOCTH,  TUIaHMPOBATh,
OCYIIIeCTB/ISATh, KOHTPOJWPOBAaTh W TPH HEOOXOAMMOCTH KOPPEKTHPOBAaTb CBOIO
JesiTeIbHOCTh, BBIOMpaTh Haubosee 3(deKTHBHbIE CrOCOObI pelieHUs yueOHbIX U
Mo3HaBaTe/bHbIX 33/]ad, CAMOCTOSITe/TbHO COCTABJISATh WM KOPPEKTHUPOBATh TIPe/I0XKeHHbIH
aZITOPUTM JIeMCTBUI TIPH BBITIOJIHEHUM 3aJjlaHUl C YUYETOM TIOJIydeHUs] HOBBIX 3HaHUU 00
M3ydyaeMbIX OOBEKTaX — BeIeCTBaX M peaklUsX, OIleHWBaThb COOTBETCTBHE ITOTyYeHHOTO
pe3y/bTaTa 3asiBIeHHOM 1le/Id, yMeHWe HCI0/b30BaTh W aHaJIUu3UpOBaThb KOHTEKCTHI,
TripejijlaraeMble B yCJIOBUU 3aJlaHUM.

IMPEAMETHBIE PE3YJ/IBTATBI

B cocraBe TmpeAMeTHBIX pe3y/bTAaTOB [0 OCBOEHHIO 00s3aTeNbHOTO COJepyKaHusl,
yCTaHOBJIEHHOTO JlaHHOM (efepasibHOM paboueli TpOrpaMMoOM, BBIE/SIOT: OCBOEHHbIe
00yuarolMMKICS HayuHble 3HaHWsl, YMEHUsI U CIoCOObl /1eHCTBUM, BU/bI JesITe/IbHOCTU TI0
MOJIyUYeHHI0O HOBOTO 3HAHWS, €ro WHTepHpeTalud, Ipeo0pa30BaHUI0 W TMPHUMEHEHHWIO B
Pa3/IMUHBIX YUeOHbIX ¥ HOBBIX CUTYaLUSIX.

K koHily o6yueHus B 8 Ks1acce ripeiMeTHbIe pe3y/bTaThbl Ha 6@30BOM ypOBHE [JOJKHBI
oTpaXkaTb ChOPMUPOBAHHOCTh Y 00YyUaIOI[UXCsT YMEHHM:



PaCKpbIBaTh CMbIC/T OCHOBHBIX XUMHWYECKUX TIOHSITUM: aTOM, MOJIEKYJIa, XUMUYeCKUI
5JIeMEHT, TIPOCTOe BEeIecTBO, CJI0JKHOE BeIecTBo, cMechb (OJHOPOAHAast |
HEO/IHOPO/iHas), Ba/leHTHOCTb, OTHOCHUTE/bHAs aTOMHAass M MOJIeKYJIIpHash Macca,
KOJIMYeCTBO BellleCTBa, MOJIb, MOJISIpHasg Macca, MaccoBas [JOJisi XWUMHYEeCKOro
jjieMeHTa B COeJIMHEeHWH, MOJISIDHbIN 00BEM, OKCHJ, KWCI0Ta, OCHOBaHWe, COJIb,
3JIeKTPOOTPHULIATE/IbBHOCTh, ~ CTeNeHb  OKWCJ/IEHWs,  XUMUUecKasi  peaklus,
KjaccuduKalusl peakiuii: peakiuu COeJMHEeHUs, peaKlUU DPa3/i0yKeHHs, peaki[uu
3aMellleHus], peaklui oOMeHa, 3K30- W SHAOTePMUUeCKWe peaKldd, TerioBOM
3¢ deKkT peakiuM, PO aTOMa, 3JeKTPOHHBIA C/IOW aToMa, aTOMHas OpOuTalb,
paZinyC aToMa, XUMHUYecKasi CBsi3b, TMOJSIDHAsi M HeEMNoJispHasi KOBajleHTHasi CBSI3b,
VOHHas CBSI3b, MOH, KaTWOH, AaHWOH, pacTBOp, MaccoBas /[0Ji1 BelecTBa
(mpoLieHTHAast KOHL|eHTpaLUs) B paCTBOPE;

W/UTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUUECKUX TOHATUM U TPUMEHSITh 3TU
TIOHSITHS TIPYU OTIMCAHUM BelleCTB U UX MpeBpallleHul;

WCI0J/Ib30BaTh XUMUUECKYH0 CUMBOJIMUKY /Il COCTaBjaeHUsi (POpMyJ BelllecTB U
yPaBHEHUU XUMHUUECKHX peaklyu;

orpe/ie/isiTh BaJIeHTHOCTb aTOMOB 3JIEMEHTOB B OWHApHBIX COeIMHEHUSX, CTeleHb
OKHCJIEHUSI 3JIEMEHTOB B OMHApPHBIX COeJUHEHUSX, TPUHA/IE)KHOCTh BEIeCTB K
orpe/ie/IEHHOMY KJacCy COeJlMHeHUW 1o ¢opMy/aM, BHJ XUMHUUECKOW CBS3U
(KoBajsleHTHasi U UIOHHasi) B HEOPraHUUeCKUX COeIMHeHUSIX;

packpbiBaTb CMbIC [leproguueckoro 3akoHa /1. 1. MeHeneeBa: 1eMOHCTPHUPOBATh
MMOHMMaHWe MepUOoJUYeCKON 3aBUCHMOCTA CBOWMCTB XMMUUECKUX 3/IEMEHTOB OT HX
nosioxkenus1 B [lepuosnueckor cucTeme, 3aKOHOB COXpPaHEHUsI MacChbl BeLeCTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUeHHs, 3aKOHa ABOrazpo;
OTNHMCBhIBaTh U XapakTepr3oBaTh TabmuuHyro (opmy I[lepuoguueckoii cucTeMbl
XMMUUECKUX 3/IEMEHTOB: pa3/iiuaTh MOHSTHS «TrJlaBHas noArpymnna (A-rpymnma)» u
«riobounas mogrpynmna (b-rpymma)», Manble u Oo/bIINMe TIEPUOAbI, COOTHOCHUTD
0003HaueHus1, KOTOpble UMeIOTCs B Tabsuile «Ileproguyeckast CCTeMa XUMHUUYECKHX
sneMmeHTOB [I. V1. MeHzieneeBa» C UAC/JIOBbIMU XapaKTePUCTUKAMU CTPOEHHsI aTOMOB
XUMAYEeCKUX 37IeMeHTOB (COCTaB W 3apsifi siipa, o0lljee YKWCI0 37eKTPOHOB U
pacrpejiejieHUe UX I10 3JIEKTPOHHBIM CJIOSIM);

K/acCU(ULIMPOBaTh ~ XMMUUECKWe  37eMeHThbl, HeOpraHuueckue  BelleCTBa,
XUMUYEeCKre peaklyu (M0 YMOIy M COCTaBy YUaCTBYIOLIMX B peaklMu BeLIecTB, M0
TerI0BOMY 3 (eKTy);

XapaKTepu30BaTh (OIMHChIBaTh) 0OIIie XUMHUUECKHe CBOWMCTBA BEIeCTB pa3TUUHbIX
K/IaCCOB, TOATBepKJas OIuCaHWe T[pUMepaMH  MOJIEKY/SIPHBIX — ypaBHEHUU
COOTBETCTBYIOLLIMX XUMUUECKUX PeaKLUi;

MPOTHO3UPOBAaTh CBOMCTBA Bell[eCTB B 3aBUCMMOCTU OT MX KaueCTBEHHOTO COCTaBa,
BO3MO>XHOCTU MPOTEKaHUsI XUMUUECKUX MPeBpalljeHN B Pa3/IMUHbIX YC/IOBUSIX;
BBIUMC/ISITb OTHOCUTEJIBHYHK) MOJIEKYJIAIPDHYIO W MOJIIPDHYHO MacChl BeLLeCTB,
MacCOBYHO [OJK0 XWUMHUYECKOr0 3jeMeHTa ho (opMmyse COeJuHEHUs, MaCCOBYHO



JI0JIF0 BellleCTBA B pPacTBOpe, MPOBOJUTH PACUEThl M0 YPaBHEHUID XUMHUYECKOH
peakiuy;

TIPUMEHSITh OCHOBHbBIE OIepalii MbICJUTE/bHOW AesiTe/TbHOCTA — aHa/Iu3 U CUHTE3,
cpaBHeHHe, 0000IleHHWe, CHUCTeMaTH3alldioo,  KIaCCU(PUKAI[MIO,  BBISB/IEHHE
TIPUUMHHO-C/Ie/ICTBEHHBIX CBSI3eM — /ISl U3yUyeHUs] CBOMCTB BeIlleCTB U XUMUYEeCKHUX
peakIfii, ecTeCTBeHHO-HayUHble METO/bI TIO3HAaHWsS — HabJ/rofieHre, W3MepeHue,
MOZIe/TMPOBaHue, S5KCIIePUMEHT (peasibHbIM U MBIC/IEHHBIN );

C/iefioBaTh TIpaBWIaM I10/Ib30BaHUS XMUMHMUECKOW TOCyJjoM U J1abopaTOpHbIM
obopy/ioBaHMeEM, a Takke TpaBwWiaM oOpallleHHsl C BellleCTBaMH B COOTBETCTBUU C
WHCTPYKI[USIMHA T10  BBITIOJTHEHWIO J/1aDOPATOPHBIX XWMHUYECKHX OITbITOB  TI0
MOy4YeHHI0 U cobupaHuio Ta3000pa3HbIX BelllecTB (BOZOPOAA U KHUCJIOPOJa),
TIPUrOTOBJIEHUIO PACTBOPOB C ONpeJe/léHHOM MaCCOBOM [0JieM pPacTBOPEHHOrO
BellleCTBa, IIJIaHUPOBaTb U MPOBOJUTb XUMHYECKWe SKCIepUMeHThl 10
pacro3HaBaHUIO PAaCTBOPOB IIleJI0Ueld ¥ KUCIOT C MOMOILBbI0 UHAWKATOPOB (JIAKMYC,
dbeHonPTanerH, MeTUIOpaHX U JIpyrye).

K koHIily 00yueHus B 9 Kjiacce ripeiMeTHbIe pe3y/bTaThbl Ha 6a30BOM ypOBHE [IOJKHBI
oTpaXkaTb ChOPMUPOBAHHOCTh Y 00YyUaIOI[UXCsT YMEHHM:

pPacKpbIBaTb CMBIC/I OCHOBHBIX XUMUYECKUX TOHATUN: XUMUUYECKUMN 3/IEMEHT, aTOM,
MOJIeKy/sa, WOH, KaTWUOH, aHWOH, IIPOCTOe BeIeCTBO, CJIO)KHOEe Bel[eCTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATe/IbHOCTD, CTeleHb OKHCJ/IeHUS, XUMUYeCKast peakLys,
XUMHUecKasl CBsi3b, TelioBoi 3ddeKT peakijuy, MoJib, MOMSPHbIN 00BEM, PacTBOp,
3JIEKTPOJIUTHI, HE3JEKTPOJIUThI, JIEKTPOJIUTUUECKass JUCCOLMALUs, peakiuu
WOHHOTO O0OMeHa, Karaqu3aTop, XWUMHUeCKoe paBHOBecue, oOOpaTuMble U
HeoOpaTHMble peaklid, OKUC/IUTeTbHO-BOCCTAHOBUTE/IbHBIE peaKliy, OKUC/TUTEb,
BOCCTaHOBUTE/Ib, OKWCJIEHWE M BOCCTAHOBJIEHWE, a/JIOTPOMusi, am(pOTEPHOCTD,
XUMUUecKasi CBS3b (KOBaJleHTHasi, WOHHasl, MeTa/uInuecKasi), KpHUCTa/imyecKas
peléTKa, KOppo3usi MeTaJlJIOB, CIIaBbl, CKOPOCTb XMMUUECKOW pPeakLvH, npeie/IbHO
poryctuMasi KoHreHntpauus [1/1K BelecTsa;

WJUTIOCTPUPOBAaTh B3aUMOCBSI3b OCHOBHBIX XMMWYECKUX TOHSITUM U TPUMEHSTh 3TH
TIOHSITHS TIPYU OTIMCAHUM BelleCTB U UX MpeBpallleHul;

WCI0J/Ib30BaTh XUMHUUECKYH0 CUMBOJIMKY /il COCTaBjaeHusi (POpMyJ BelllecTB U
yPaBHEHUU XUMHUUYECKHX peaklvu;

orpefieSiiTb BaJIeHTHOCTb W CTeleHb OKUCIeHUSI XUMHYECKUX 3JIeMEHTOB B
COeIMHEHUSIX Pa3/IMUHOr0 COCTaBa, MPUHAJIEKHOCTb BEIeCTB K OMNpe/e/IEHHOMY
KJlacCy coefiuHeHU o ¢bopMysiam, BUJ XMMUUeCKOUM CBsi3v (KOBasleHTHasi, MOHHas,
MeTa/I/TMyecKasi) B HEOPraHWYeCKUX COeJUHEHUsX, 3apsi[, UOHA I0 XWUMHYEeCKOu
dbopmyie, xapakTep Cpe/ibl B BOAHBIX PaCTBOPAaX HEOPraHUYeCKUX COeAUHEHUM, TUTT
KPUCTA/IJTAYECKOU PellIéTKM KOHKPETHOTO Bell[eCTBa;

packpeiBaTh  cMmbic1  Ilepuoguyeckoro 3akoHa [I. WM. MeHgeneeBa u
JIeMOHCTPUPOBAaTh €ro TOHWUMaHWe: OMMChIBaTh W XapaKTepu30BaTb Tab/MUYHYIO
dopmy Ileproguuyeckor CUCTEMbl XUMHYECKHX 3/€MEHTOB: pa3/huaTh MOHSTUS
«ry1aBHas moArpymma (A-rpymma)» u «mobouHas noArpyria (b-rpyria)», Manbie U



Gosbliivie TIepyuoAibl, COOTHOCUTL 0003HaueHus, KOTOPble UMEIOTCS B TTePUONUeCKOn
Tab/IIle, C UHCIOBBIMH XapaKTePUCTUKAMM CTPOEHHS aTOMOB XHUMHUECKHX
3/IeMeHTOB (COCTaB U 3apsi[ s/pa, o0Illee UKCI0 3/1eKTPOHOB U pacripefiesieHre X 1o
3JIEKTPOHHBIM CJIOSIM), OOBSICHSTH 00Il[ie 3aKOHOMEPHOCTH B W3MeHEHWH CBOMCTB
3/IeMEHTOB Y MX COeIMHEeHUN B TIpejiesiaX MajibIX MepHUoZiOB U TJIaBHBIX TTOATPYII C
Y4ETOM CTPOEHHSI UX aTOMOB;

KJacCU(UIIMPOBAaTh  XMMUUECKWe  37IeMeHTbl, HeOpraHuueckue  BelleCTBa,
XUMUYeCKre peakiyu (Mo YMCIy M COCTaBy YUaCTBYIOLMX B peakiuu BeIecTB, 10
TeryioBoMy 3(dekTy, 10 H3MeHEeHUIO CTeleHel OKHC/IeHUS XUMUUeCKUX
371IEMEHTOB);

XapaKTepu30BaTh (OMUChIBATh) 0OIHMe W creluduueckre XUMHUYECKHe CBOWCTBA
MPOCTBIX U CJIOXKHBIX BeLeCTB, TIOATBEP Kasi OMMcaHue TIpUMepaMU MOJIEKY/ISIPHBIX
Y MOHHBIX YpaBHEHUU COOTBETCTBYIOIUX XUMHUUECKUX PeaKI[uii;

COCTaBJ/IATb ypaBHEHUs 37€KTPOJUTHUECKOW JUCCOIMAIIUM KUCJIOT, IIesiouer u
COJIed, TIOJIHbIe U COKpAI[éHHBbIe YpaBHeHUsSI PeakIuii MOHHOTO0 0OMeHa, ypaBHEHUS
peakuuid, TMOJTBEPXKAAIOIIUX CYL[eCTBOBaHWE TeHeTUUeCKOW CBSI3M  MEeXAY
Bell[eCTBaMU Pa3/MYHbIX K/1aCCOB;

PacKpbIBaTh CYIITHOCTb OKUC/IMTeThHO-BOCCTAHOBUTEILHBIX Peakildil Mocpe/ICTBOM
COCTaBJIeHUsI 37IEKTPOHHOTO 0asiaHCca 3TUX peakLui;

MPOrHO3MPOBaTh CBOMCTBA BellleCTB B 3aBUCUMOCTU OT UX CTPOEHMSsI, BO3SMO>KHOCTH
MPOTeKaHWs1 XUMUUECKUX MpeBpalleH!i B Pa3/IMUHbIX YCIOBUSIX;

BBIUUC/IATb OTHOCUTENBHYH) MOJIEKYJ/IIPHYI0O U MOJIIPHYHO MacChl BellleCTB,
MacCOBYIO [O/H0 XUMHYECKOrOo 3jieMeHTa Mo (opmyse COoelMHeHUs, MaCcCOBYHO
JI0JIF0 BellleCTBA B pPacTBOpe, MPOBOJUTHb PACUEThl MO YpPaBHEHUID XUMHUYECKOU
peakiuy;

cobmoiaTh TIpaBW/Ia TIO/Ib30BAHUS XUMHUUECKOW TIOCYJIoOM U J1abopaTOpHBIM
obopy/ZioBaHHEM, a TakKe TpaBWia oOpallleHHsi C BellleCTBaMU B COOTBETCTBUU C
WHCTPYKLUSIMHA 110  BBITIOJTHEHWIO /1aDOPAaTOPHBIX XWMHUYECKHWX OIbITOB  TI0
TMOJTyueHuI0 U cobupaHuio ra3000pa3HbIX BelljeCcTB (aMMUaKa U yTJIeKHUC/IOro rasa);
MIPOBOJUTL peakiuM, TIO/ATBep)KJatoll[ie KaueCTBEHHBIM COCTaB pa3/InUHbIX
BeIIeCTB: paclio3HaBaTh OIBITHBIM IyTEM XJI0pU-, GpoMug-, uoau-, KapboHar-,
docdar-, cummkar-, cyabdar-, THAPOKCHJ-UOHBI, KaTHUOHbI aMMOHMSI W WOHBI
M3Y4YEHHbIX MeTa/VIOB, MPUCYTCTBYIOIIWE B BOJHBIX pacTBOpPAX HeOPraHWYeCcKUX
BeII[eCTB;

MIPUMEHSITh OCHOBHbIE Oflepalliy MbIC/IUTeTbHOU [esiTeTbHOCTU — aHa/li3 U CUHTe3,
cpaBHeHHe, 00001ijeHre, CUCTeMaTH3alllio, BbisB/IeHHEe TIPUUMHHO-C/Ie/[CTBEHHBIX
CBsi3el — /i1 U3ydyeHUs CBOMCTB BeleCTB U XMMUUECKHX peaklvii, eCTeCTBEHHO-
HayuHble METO/[bI TI03HAHUSI — HaO/Mo/JeHre, W3MepeHre, MO/e/MPOBaHuUE,
5KCMepUMEHT (peasibHbI U MBIC/IEHHBIN).



TEMATNYECKOE INTAHNPOBAHUE

8 KJ/TIACC
KoinuyecTrBo yacos
No HaumMeHoBaHMe pa3/je/ioB U TeM dnekTpoHHbIe (M poBbIe)
KonTpo/ibHbie IIpakTHyeckue
n/n NporpamMMsbI Bcero oOpa3oBarTe/bHbIE PecypChl
padoThI paboThI
Pa3pgen 1. [lepBoHauaibHbIe XUMUYECKHEe OHATHSA
Xumust — BakHast 00/1aCTh
1.1 eCTeCTBO3HAHMS 1 TIPaKTUUeCKOu 5 2 Bubmorexa [JOK
’ P https://m.edsoo.ru/7f41837c
JlesiTeJIbHOCTH YesioBeKa
bubmoreka [IOK
1.2 BelllecTBa 1 XMMHYeCcKHe peakiuu 15 1
M peaxn https://m.edsoo.ru/7f41837c
Nroro no pa3peny 20
Pa3pgen 2. BaxkHeliue npejcTaBUTe/ 1M HeOPraHMUeCKUX BellecTB
21 Bo3nyx. Kucnopog. ITousitrie 06 6 bubmoteka LIOK
' oKcujax https://m.edsoo.ru/7f41837c
29 Bogopog. [TousTue o KucioTax v 3 1 bubmmoreka LIOK
' COMsAxX https://m.edsoo.ru/7f41837¢
53 Bopa. PactBopel. [ToHsiTHe 06 5 1 1 bubmioreka LJOK
' OCHOBaHHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIe K/1aCChl 1 1 1 bubnuoreka IIOK
' HeopraHuuecKux coeiMHeHUM https://m.edsoo.ru/7f41837¢
Ntoro no pazpeny 30

Pa3/1en 3. Hepuo;mqeamﬁ 3dKOH " HEPI/IOHI/I'-[ECKHH CHUCTeéMd XMMHUYEeCKHX 3/IeMEHTOB ,Z[. n. MEH,IIEJIEEBEI. CTpOEHI/lE aToMOB. X¥MMHYeCcKas
cBA3b. OKHC/IMTE/THbHO-BOCCTAaHOBUTE/IbHbIE pPe€aKumn

[Tepuoguueckuii 3aK0H 1
Ileproguueckas cucrema
XAMUYeCKHX 3yieMeHToB /. U.
Mengeneea. CTpoeHue atoMa

3.1

bubmoreka LIOK
https://m.edsoo.ru/7f41837c
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Xumuueckast CBSI3b.

3.2 OxkucUTeTLHO- 8 2 Bubmorexa [JOK
https://m.edsoo.ru/7f41837c
BOCCTaHOBUTE/IbHbIE pPeakLu1
bubnmoreka LJOK
Wroro mo paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHoOe Bpems 3 Bubmorexa OK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5 5
[TPOI'PAMME
9 KJIACC
Ko/muecTBo yacos JJIEKTPOHHBIe
HaumeHoBaHMe pa3je/ioB U TeM (uucdpossbie)
Ne i/ KoHTpo/1bHBI IIpakTHyeckue
NMporpamMMsbI Bcero oOpa3oBaTe/IbHBIE
e padoThI padoThI
pecypchl
Pa3pgen 1. BemecTBo U XMMHUeCKHe peakUuu
11 [ToBTOpEHUe U yriybieHre 3HAaHUN 5 1 bubmuoreka IIOK
' OCHOBHBIX pa3/ie/ioB Kypca 8 kacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTU XMMUUYeCKUX 4 bubmoreka LIOK
' peaknuii https://m.edsoo.ru/7f41a636
13 OJIeKTPOJIMTAYECKast JUCCOLUALMS. 8 1 1 bubmmoreka LIOK
) XHMHUUeCKUe peakLjuu B pacTBOpax https://m.edsoo.ru/7f41a636
Ntoro no paspeny 17
Pa3pen 2. HemeTa/libl U UX COeJUHEHUS
51 OO0111ast XxapaKTeprUCTHKa XUMUUECKUX 4 1 bubmoteka LIOK

sneMeHTOB VIIA-rpymmsl. ['aoreHst

https://m.edsoo.ru/7f41a636
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OO6rm1ast XxapaKTepruCTHUKa XMMHAYeCKUX

. bubmoreka LIOK
2.2 sneMeHTOB VIA-rpymmnsl. Cepa u eé 6 hitps://m.edsoo.r/7f41a636
coeIUHeHUsI
OO011jast XapaKTePUCTUKA XUMHUUECKHUX
2.3 sneMeHTOB VA-rpynmnbl. A30T, dhocdhop u ux 7 Bubmmorexa [OK
’ Py ) ’ P https://m.edsoo.ru/7f41a636
CcoeIUHeHUsI
OO011jas1 XapaKTePUCTUKA XUMHUUECKUX
2.4 snemeHTOB [VA-rpyrmsl. Yraepo u 8 Bubmmorexa [JOK
) . py ) POA https://m.edsoo.ru/7f41a636
KPeMHUH U UX COeJVHEeHUS
Uroro nio pasgeny 25
Pazgen 3. MeTa//1bl H UX COeJUHEHHA
N bubnuoreka LIOK
31 Obue croiicTBa MeTa/I0B 4 https://m.edsoo.ru/7f41a636
3.2 Baxxuetiiie MeTaibl U UX COeAUHEHUS 16 Bubmorexa OK
https://m.edsoo.1u/7f41a636
Ntoro no paspeny 20
Pa3zpen 4. XuMusa M oOKpyKaroijas cpeaa
bubmioreka LIOK
4.1 BeliectBa 1 MaTepua’ibl B )KU3HU YeslOBeKa 3
https://m.edsoo.1u/7f41a636
Wtoro no paspeny 3
Pe3epBHOe BpeMs 3 Bubmaorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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IIOYPOYHOE IVIAHNPOBAHUE

8 KVIACC
KommuecTBo yacon DJ/IeKTPOHHbBIE
Jdara
No nudppoBbIe
Tema ypoka KonTtposibnbie | IlpakTHueckue | H3yUY€HH
n/n Bcero o0pa3oBare/sibHbIE
padoThI padoThI A
pecypchl
[Ipeamet xvimuu. Posib XMMUU B JKU3HU
1 pea 1 https://m.edsoo.ru/7efb3c3c
yesioBeka. Tesa v BeljecTBa
2 ITonsiTMe 0 MeTO1aX MO3HAHUS B XUMUHU 1 https://m.edsoo.ru/9f459e9a
ITpakTrueckasi pabota Ne 1 «ITpaBusia paboThl B
3 sabopaTropuy ¥ IpUEMBI 0OpaltieHus C 1 https://m.edsoo.ru/ab2a57cb
71ab0paTOpHBIM 000PY/JOBaHUEM»
YucTele BeljecTBa U cMecd. CriocoObl
4 . . 1 https://m.edsoo.ru/8dffeead
pasziesieHus: cmeceu
[MTpakTrueckast pabota Ne 2 «Pa3genenue
5 cMmecel (Ha mpy¥Mepe OYMCTKU [T0BapeHHOM 1 https://m.edsoo.ru/d9adcf25
COJIN)»
ATOMBI U MOJIeKYJIbl. XUMUYECKUE 3IeEMEeHTHI.
6 1 https://m.edsoo.ru/434a3592
3Haku (CMMBOJIbI) XUMUUECKUX 3/IEMEHTOB
[IpocThle v cnoxxHbIe BeljectBa ATOMHO-
7 1 https://m.edsoo.ru/3a97f7e6
MOJIEKY/ISIPHOE yUeHue
3aKOH TMOCTOSTHCTBA COCTaBa BellleCTB.
8 Xumuueckasi bopmyJia. BajleHTHOCTh aTOMOB 1 https://m.edsoo.ru/8d153ab3
XUMUUECKUX 3/IEMEHTOB
OTHOCuTebHasi aTOMHasi Macca.
9 1 https://m.edsoo.ru/b44af747
OTHOCHTeNbHAs MOJIeKY/IsIpHast Macca
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MaccoBas A0/ XUMHWYeCKOI'o 3j/IeMeHTa B

10 https://m.edsoo.ru/3adc28c1
CcoeJMHeHUU

11 KonuuectBo BemectBa. MoJsib. MossipHas macca https://m.edsoo.ru/fac67eel
du3nueckre U XUMHUUeCKUe SIBJIeHUs.

12 https://m.edsoo.ru/95bcb8f5
XrMuryeckasi peakLiys
[1pr3HaKy ¥ yC/10BUs MPOTEKaHUsI XUMUYECKHUX

13 P y y P https://m.edsoo.ru/668edb4a
peakLui
3aKOH COXpaHeHMs1 MacCChl BeIlleCTB.

14 P . https://m.edsoo.ru/8b878fcf
XrMUUeCKre YpaBHeHUs!
BbruniciieHust KoiMuecTBa, MacChl BelljeCTBa 10

15 . https://m.edso0.ru/84214963
yPaBHEHHUSIM XUMUUECKUX peakLni
Knaccudukaiyss XuMuueckux peakiiyim

16 (coeviHeHus], pa3/ioXKeHUs, 3aMelleHus, https://m.edsoo.ru/aalc152d
obmeHa)
M. B. JIOMOHOCOB — yUé&HbIN-3HIUK/IOTIE/IUCT.

17 y H . A https://m.edsoo.ru/b1656492
O600111eHMe U cUCTeMaTH3alusl 3HaHU |
KonTtpospHast pabota Nel 1o Teme «BeitrectBa u

18 P P o https://m.edsoo.ru/fe58191f
XUMHUUYECKHUe peakiun»
Bo3gyx — cmecs rasos. CocraB Bo3zyxa.

19 Kucnopog — 37emMeHT U IpOCTOe BelleCTBO. https://m.edsoo.ru/213bbeaf
O30H
dusnyeckue U XMMUUeCKHe CBOMCTBA

20 KUCI0pO/a (peakiuy OKUCIeHUs], TOPeHHe). https://m.edsoo.ru/cc95e5ed
IToHsiTHe 06 OKCHAAX
Crioco6bI 1osryueHHst KUCTIOPOZA B

21 71ab0paTOpUX ¥ TIPOMBIIIIEHHOCTH. https://m.edsoo.ru/237315cf
IIpumeHeHre KUCI0pOIa
TennoBoii 3ppeKT XMMHUUecKol peakijuy,

22 MOHATHE O TEPMOXMMHYECKOM YPaBHEHUH, https://m.edsoo.ru/67245d2f

3K30- M SHAOTEPMHNUYECKUX pedKIUAX
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23

Tonnmmgo (He( Tk, yroyib U MeTaH). 3arpsisHeHHe
BO3/lyXa, CIIOCOOBI €ro MpeJoTBPalleHHs

https://m.edso0.ru/896247cb

24

ITpakTrueckasi pabota Ne 3 110 Teme
«[TomyueHuie u cobrvpaHre KUC/IOpPO/a,
v3yyeHue ero CBOMCTB»

https://m.edsoo.ru/4d71febb

25

Bogopog — sneMeHT 1 IpoCTOe BellecTBO.
Haxoxnenwve B ipupoje

https://m.edsoo.ru/62a61752

26

dusnuecKue U XMMUYeCKHe CBOWCTBA
BoJi0poza. [IprMeHeHre BOIOpO/a

https://m.edsoo.ru/329545c9

27

TToHsiTHE O KUC/IOTAX U COMIAX

https://m.edsoo.ru/2325645f

28

Crioco06bI 1osTyueHHs BOAOPO/ia B 1abopaTopuu

https://m.edsoo.ru/ae9eb4b5

29

ITpakTrueckasi pabota Ne 4 110 Teme
«[TonmyueHue u cobrpaHre BoJjOpPo/a, U3yueHHne
€ro CBOWCTB»

https://m.edsoo.ru/d743bf8d

30

MonsipHbiii 00bEM Ta30B. 3aKOH ABOTaZipo.
Beruncnenus o6béMa, KoMyecTBa BelljecTBa
rasa Io ero U3BeCTHOMY KOJIMUeCTBY BellleCcTBa
UM 00bEMY

https://m.edsoo.ru/8dbbbc9b

31

BoruncieHusi 00bEMOB T'a30B 110 YpaBHEHUIO
peakI[1 Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIIeHU Ta30B

https://m.edsoo.ru/37a3324a

32

dusnyeckre U XMMUUeCKHe CBOMCTBA BOJBI.
CocraB ocHoBaHwuii. [ToHsITHE 00 MHAMKAaTOpax

https://m.edsoo.ru/714a252d

33

Boga kak pactsopuresnb. HacelljeHHbIe U
HeHacbIIlleHHble pacTBOpLI. MaccoBas f0/1s
Bell|eCTBa B paCcTBOpe

https://m.edsoo.ru/25858514

34

ITpakTrueckasi pabota Ne 5 110 Teme
«[TpurorosyieH”e pacTBOPOB C OTpe/ie/IéHHON
MacCCOBOM Zi0J1el PACTBOPEHHOI'O BellleCTBa»

https://m.edsoo.ru/ae3d2633

35

KonTponbHas pabota Ne2 o Teme «Kucnopog,.

https://m.edsoo.ru/272b514c
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Bopopoza. Bona»

OKcuapl: cocTaB, Knaccudukalus,

36 https://m.edsoo.ru/3d2634ef
HOMEHKJ/IaTypa
[TonyueHue U XMHUeCcKre CBOMCTBA

37 Y https://m.edsoo.ru/2b19b4el
KHUCJIOTHBIX, OCHOBHBIX M aM(OTEePHBIX OKCH/OB
OcHOBaHus: COCTaB, K/1acCU(PUKaLUs

38 ’ Pukays, https://m.edsoo.ru/9f55a219
HOMeHK/IaTypa
[TonyueHue 1 XMHUUeCKre CBOMCTBA

39 . https://m.edsoo.ru/c1c97fe3
OCHOBaHUM
Kucnotsr: coctaB, knaccudukarys,

40 https://m.edsoo.ru/c321335c
HOMEHKJ/IaTypa

41 [TonyueHve ¥ XMMHUYeCKHe CBONCTBA KMC/IOT https://m.edsoo.ru/bce52bca
Conu (cpeHMe): HOMEHK/IaTypa, CIioCOObI

42 (cpeprne) ){,P ’ https://m.edsoo.ru/cad9bc8a
Mo/TyYeHusl, XUMUYeCcKre CBOMCTBa
[MTpakTrueckast pabota Ne 6. Perenue
5KCIepUMEeHTAa/IbHBIX 3a/lau 0 TeMe

43 P o https://m.edsoo.ru/eb3b238b
«OCHOBHBI€ K/IaCChl HEOPraHUYeCKUX
coeZIMHeHU»
['eHeTHueckas CBSI3b MeXXJy KJjlacCamu

44 HeopraHuveckux coeguHeHuit. Obo0IeHMe 1 https://m.edsoo.ru/c589a687
CcUCTeMaTHr3aLus 3HaHUM
KonTtpospHast pabota Ne3 1o Teme "OCHOBHBIE

45 o https://m.edsoo.ru/d2cc4664
KJIaCChl HEOPraHWYEeCKHUX COeJMHEeHUN
[TepBbie MOMBITKY KIaCCUPUKALIUM XUMUYECKUX

46 s71emeHTOB. [IoHATHe O rpymax CXOAHBIX https://m.edsoo.ru/66bad57a
5J1eMeHTOB
[Tepuoauueckuii 3akoH U Ileproanueckas

47 crhcTeMa XUMHUUeCcKux siemeHToB /. U. https://m.edsoo.ru/ef5f5b6d
Mengesneea. [leprofsl, TPynIibl, TOATPYIITIBI

48 Crtpoenue atomoB. CoCTaB aTOMHBIX SIZiep. https://m.edsoo.ru/3eafb436
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M30TO0118I

CrpoeHue 3/1IeKTPOHHBIX 000/104eK aTOMOB

49 snemeHTOB [leproauyeckoii cuctemsl [. U. https://m.edsoo.ru/aedf982e
MengeneeBa
XapakTeprucTuKa XMMUUeCKOr'o 3/1eMeHTa I10

50 ero nosoxxeHuto B Ileproanueckoit cucreme /1. https://m.edsoo.ru/53e93cf2
N. MenpeneeBa
3HaueHue [leproanueckoro 3akoHa Jjist

51 pa3BUTHA HayKU U NpakTUKU. 1. 1. MeHzeneeB https://m.edsoo.ru/45cb955f
— YUYEHBIH, Nefiaror ¥ rpax/jJaHuH
Pe3epBHbIi ypok. O60011IeHre 1

52 cucTeMaTtr3anys 3HaHul / Bcepoccuiickas https://m.edsoo.ru/acfe3f3c
npoBepouHasi paboTta
KonTtposrHast pabota Ned 1o Teme «CTpoeHue

53 aToMa. XumMHueckas CBa3b» / Bcepoccurickas https://m.edsoo.ru/dd7cc851
npoBepoyYHasi paboTa

54 ONeKTPOOTPULIATe/IbHOCTh aTOMOB XUMUUYECKUX https+//m.edsoo.r/b34e5fh1
3/IEMEHTOB

55 MonHag xumMuueckas CBSI3b https://m.edsoo.ru/fb64d6ef

56 KoBaneHTHas nossgpHas XuMuuyeckas CBsi3b https://m.edsoo.ru/3627afb4

57 KoBaneHTHas HernoJ/isipHas XUMU4ecKasi CB3b https://m.edsoo.1ru/83762e95

58 CrereHb OKUC/IEHUS Bubmorexa [JOK

https://m.edsoo.ru/00adb33c

59 OKUC/IUTEIBHO -BOCCTAHOBUTE/IbHBIE PeaKL{Uu. Bubmioreka IIOK
Oxucmurey U BOCCTAHOBUTEIU https://m.edsoo.ru/00adb486
PesepBHbIii ypok. O600111eHIE 1

60 cucTeMaTr3aLus 3HaHuu 1o Teme «CTpoeHue https://m.edsoo0.ru/2667a766
aToma. X¥MUueckasi CBS3b»

61 Pesepaibiid ypok. Obobuwerme i https://m.edsoo.ru/2628cf49

CcHCTeMaTH3al[1s 3HaHUM
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Pese 7| . 0600

62 PBHBIM POk 0 \L,q eHue U 1 https://m.edso0.ru/67fb6476
CHCTeMaTHr3al[ysl 3HaHUMN
Pese 1 ypok. Obo0I11eH1e

63 PBHbIN YPOK EU e n 1 https://m.edsoo.ru/f32e6211
crcTeMaTHh3alys 3HaHUM
P 7| . 06006

64 G3EPBHDI YPOK © ‘1:7-1 CHue 1 1 https://m.edsoo.ru/fe73b9dc
crcTeMaTHr3allysi 3HaHUM
P 7 . 0600

65 C3EPBHPI YPOX © f‘—l eHme 1 1 https://m.edsoo.ru/665e2d2d
crCTeMaTH3al[ysl 3HaHUM
Pe3se 7 . 06006

66 PBHBIM yPOK © \L,HEHHE " 1 https://m.edsoo.ru/eb264264
crCTeMaTH3al[ysl 3HaHUM
Pese 1 ypok. 0600

67 PBHBIM POk \qu eHue U 1 https://m.edsoo0.ru/62539d2c
CHCTeMaTH3al[ysl 3HaHUMN
P 7| . 0600

68 G3EPBHDI YPOK © EU eHe 1 1 https://m.edsoo.ru/c8769b1b
crcTeMaTHh3alysi 3HaHUM

OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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9 K/TACC

Ko/muecTBo yacos JJIEKTPOHHBIe
Ne Jara nu¢poBbIie
Tema ypoka KonTtposbhblie | IIpakTHueckue
n/n Bcero u3ydeHus | oOpa3oBaTe/IbHBIE
padoThI padoThI
pecypchl

[Tepnoguueckuii 3akoH. ITeproanueckas

1 cucTeMa XUMUYeCcKux 3/1eMeHToB /1. 1. 1 https://m.edsoo.ru/ac197bf5
MeHngeneeBa
3aKOHOMEPHOCTU B U3MEHEeHHH CBOWCTB

2 XAMUWUYECKHX 3JIEMEHTOB TIePBbIX TPEX 1 https://m.edsoo.ru/44bdf4b2
Meproi0B
Knaccudukaiyst 1 HoMeHK/IaTypa

3 1 https://m.edsoo.ru/d96e16b9
HeopraHWyeCcKux BelleCTB
Buibl XUMUYeCKO CBSI3U U TUTIbI

4 A . 1 https://m.edsoo.ru/e39821fc
KPUCTa/UIMYeCKUX PeIéToK
KonrposnbHast pabota Nel o Teme

5 «[ToBTOpEHue 1 yrayb/ieHre 3HaHUM OCHOBHBIX 1 1 https://m.edsoo.ru/2a531ece
pasziesnoB Kypca 8 kinacca»
Knaccudukanys XxuMrueckux peakLyi 1o

6 urcany pearty 1 https://m.edso0.ru/61f97329
pa3/IMyHbIM MPU3HAKaM
[ToHsiTHE 0O CKOPOCTH XUMUUECKOM peakLvu.

7 IToHsiTHE O TOMOTEHHBIX U FeTEPOTreHHbIX 1 https://m.edsoo.ru/e73c3ef4
peakLusxX
[ToHsiTHE O XMMWUECKOM paBHOBECUU.
@DakTOopkl, BAUSIOIINE Ha CKOPOCTh XUMUYECKOU

8 PEL R P 1 https://m.edsoo.ru/afbc35b2
peakLy U MoJI0)KeHe XUMHUYeCKOro
paBHOBeCHS
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9 OKuCIMTeTIbHO-BOCCTAHOBUTE/IbHbBIE PeakLuu https://m.edsoo.ru/16ddaal?

10 Teopusi 5/1eKTPOMTUUECKOM IUCCOLIUALIUU. hitps://m.eds0o.n/965c6a66
CurbHble U cylabble 371eKTPOJIUTHI

11 WNoHHble ypaBHeHUs peakiuii https://m.edsoo.ru/43f4b85c
XHMHUUeCKre CBOMCTBA KUC/IOT U OCHOBAaHUM B

12 CBeTe Ipe/ICTaBIeHU 00 37IeKTPOTUTHUYECKOM https://m.edsoo.ru/9adee23c
Jycconyanuy
XyMHyecKue CBOWCTBa COJIer B CBeTe

13 TIpe/iCTaB/IeHN 00 3/IeKTPOTUTHUECKOMN https://m.edsoo.ru/339ae525
Jycconuanuu

14 [TonsiTHe o rugposu3se conen https://m.edsoo.ru/be3c2519

15 O06o00611eHre ¥ cCTeMaTH3alys 3HaHUH https://m.edsoo.ru/78322bfb

16 [TpakTrueckast pabota Ne 1. «Permerue hitps://m.edsoo.rw/c172d37d
9KCIIepUMEeHTa/IbHBIX 3a/iau»
KonrposnbHast pabota Ne2 1o Teme

17 «ONEeKTPOIMTHYeCKask AUCCOLAaLU. https://m.edsoo.ru/2b5a2162
XHWMHUUeCKHe peakLjuy B paCTBOpax»

18 Obwas XapaKTePIfCTHKa Fa/IOrEHOB. https://m.edsoo.ru/c3eaeb47
XHUMHUUeCcKre CBOMCTBA Ha IIpUMepe Xjiopa

19 XJIOVPOBo,qopo,q. ConsiHast KMC/TOTa, XUMUYeCKHe hitps://m.edsoo.ru/daf6be7
CBOMCTBA, T0JIyYeHue, pUMeHeHHe
ITpakTrueckasi pabota Ne 2 110 Teme

20 «[TonyueHue CONSTHOM KMC/IOThI, U3yueHue eé https://m.edsoo.ru/9a2bd4de
CBOMCTB»
Bobiuncnenusi Mo ypaBHeHUSIM XUMUUECKUX

21 peakLyii, eC/Ti O/IMH W3 peareHToB /laH B https://m.edsoo.ru/fa37c94c
130bITKe

oy OO011ast xapakTepucTHUKa 1eMeHTOB VIA- hitps://m.edsoo.r/e79ebfa3
TPYIIIIbI

23 AnnotpornHble MOAU(UKALIUY Cepbl. https://m.edsoo.ru/5e3339bd
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HaxokeHue cepbl U e€ COeZIMHEeHUH B
npyupogie. XMMUueckue CBOMCTBa Cepbl

24

CepoBofiopo/i, CTpoeHue, hu3nuecKrie u
XUMUUECKHe CBOMCTBA

https://m.edsoo.ru/384dcc68

25

Oxcupipl cepbl. CepHast KUC/IOTa, GU3nUecKye 1
XUMHYeCcKHe CBOWCTBA, TpUMeHeHHe

https://m.edsoo.ru/ae5652f6

26

XuMryeckue peaklivy, jie)kalliie B OCHOBe
TIPOMBILIJIEHHOTO Cr1I0co6a MoTyyeHust cepHOM
KUCJIOThI. XUMHUYEeCKOe 3arpsis3HeHue
OKpY>Karollel cpe/ibl CoeIMHEHUSIMHU CePbI

https://m.edsoo.ru/acc7d4bf

27

BbIurcieHe MacCoBOM [I0JTM BBIXO/Ia TIPO/IYKTa
peakiuu

https://m.edsoo.ru/7dac2b46

28

OO0rm1ast xapakKTepuCTHKa 31eMeHToB VA-
rpynmsl. A30T, pacripocTpaHeHue B IIpUpo/e,
¢dusnyeckre U XMMUYeCKHe CBOMCTBa

https://m.edsoo.ru/6bfdf145

29

AMMHUaK, ero ¢pusnueckre U XuMuyeckue
CBOWCTBA, TM0/lyueHre U MpUuMeHeHue

https://m.edsoo.ru/e69bfb89

30

ITpakTrueckasi pabota Ne 3 110 Teme
«[TonyueHre aMMHaKa, U3y4eHHe ero CBOMCTB»

https://m.edsoo.ru/f4c23a53

31

A3oTHas KUCI0Ta, eé (prusnueckue U
XUMUUeCKHe CBOMCTBA

https://m.edsoo.ru/f2d85456

32

Wcnonbs3oBaHre HUTPATOB U COJIe aMMOHHUS B
KauecTBe MUHEPAJIbHBIX y100peHu .
XHMUUeCKoe 3arpsi3HeHue OKpYy>Karolllel cpe/ibl
coeZIMHEeHUSIMU a30Ta

https://m.edsoo.ru/7fbdef49

33

docdop. Okcug docdopa (V) u pochopHas
KUC/IOTa, (hU3UYeCcKre U XUMUUECKHe CBOMCTBA,
IOy YeHre

https://m.edsoo.ru/c8af5f46

34

Ncnonb3oBanue docdaToB B KauecTBe
MHUHEePa/IbHBIX y100peHui. 3arpsisHeHue

https://m.edsoo.ru/79¢51b82
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MIPUPO/IHOM cpefibl hocdaTamu

35

Yrnepoj, pacripocTpaHeHue B TIPUPO/IE,
(dur3uyeckre U XMMHUeCKre CBOMCTBA

https://m.edsoo.ru/eal6ee43

36

Oxkcuapl yriaepoja, ux pusnyeckue u
XUMHUUEeCKHe CBOMCTBA. DKOJIOTHUYECKUe
nipo6JieMbl, CBsI3aHHBIE C OKCHZIOM YTJiepo/ia
av)

https://m.edsoo.ru/a6915c71

37

YroJ/ibHas KUC/I0Ta U eé Co/Iu

https://m.edsoo.ru/36a13d99

38

[MTpakTrueckas pabota Ne 4 1o Teme
"[Tonyuyenue yryekucsioro rasa. KauectseHHas
peakiyst Ha KapOoHaT-MoH"

https://m.edsoo.ru/4de4a8dc

39

[TepBOHauUanbHbIE MTOHATHUS 00 OPraHUYeCKHX
BellleCTBax Kak 0 COe/JMHEHUsIX yriepoia

https://m.edsoo.ru/822fb263

40

KpemHuMii 1 ero coejiHeHus

https://m.edsoo.ru/1e94ee3a

41

[Mpaktryeckast pabora Ne 5. PerieHne
3KCIIepUMeHTa/IbHbIX 3a/ay4 I10 Teme
«Baxnel11e HemMeTa//Ibl M UX COeJUHEHUsI»

https://m.edsoo.ru/d72fa3e8

42

KontposnbHas pabota Ne3 1o Teme
«Baxkneliie HemMeTasyTbl U UX COeJTUHEHUs»

https://m.edsoo.ru/f5bae73d

43

OO0r11ast XxapaKTepUCTHKa XUMUUECKUX
37IEMEHTOB — MeTa/IJIOB. MeTa/yinueckast CBS3b
Y MeTa/l/inuecKasi KpUCTasinueckasi peliéTka.
du3nueckre CBOMCTBa METAI/I0B

https://m.edsoo.ru/83192917

44

X¥MUyecKue CBOKMCTBa MeTaJljIoB.
ONeKTPOXUMUUECKUM PsAJl HallpsDKeHUH
MeTa/uIoB

https://m.edsoo.ru/5a41d1d4

45

OO61me criocoObI TOTyYeHUst METaJIIOB.
CruiaBbl. BerunciieHus 1o ypaBHeHUAM
XUMHWYECKUX peakLUi, eI OIUH U3 peareHTOB
COZIep’KUT IpUMeCH

https://m.edsoo.ru/435b87d4
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46

[TouaTue o0 KOppoO3uKU MeTalJIOB

https://m.edsoo.ru/2c28£427

[[lenounbie MeTaibl. OKCUABI U THIPOKCU/IBI

47 https://m.edsoo.ru/c86edb4a
HaTpus U Kaaus
e/10YHO3€eMe/TbHble MeTasl/Ibl — Ka/IbLIUK 1
48 1 . N B https://m.edsoo.ru/4fdeelae
MarHui. BakHeriue coeJHeHNs KaabLUs
49 O06o011IeHMEe ¥ CUCTeMaTH3alysl 3HaHUH https://m.edsoo.ru/2bb5cf7b
50 JKécTKOCTh BOZIBI M1 CITOCOOBI €€ yCTpaHeHUs https://m.edsoo.ru/85c2cal6
[Tpaktuyeckast pabora Ne 6 110 Teme
51 N p“ P } i https://m.edsoo.ru/593a4ab7
JKECTKOCTh BO/IBI M METO/IbI €€ yCTpaHeHust
52 AntomuHun https://m.edsoo.ru/869f76b9
53 AmdoTepHbie CBOMCTBA OKCHA U TUIPOKCH/IA https://m.edsoo.ru/669f6cdd
54 XKeneso https://m.edsoo.ru/37e792ee
OKkcuabl, TMIPOKCUABI U cou xese3a (1) u
55 A AP A (I https://m.edsoo.ru/82b7fa7d
kenesa (IIT)
56 O06o006111eHMe ¥ cCTeMaTH3allvs 3HaHUH https://m.edsoo.ru/b3996d2a
[MpakTrueckast pabota Ne 7. PerieHue
57 9KCIIepUMEeHTA/IbHBIX 3a[au I10 TemMe https://m.edsoo.ru/c3f79221
«BaxkHeiilMe MeTal/Ibl U UX COeIMHEHUSI»
Boiuncnenusi mo ypaBHeHUSIM XUMUUECKUX
eak1L[1i, eC/IM OJUH U3 peareHToB /laH B
58 Peakhy A P A https://m.edsoo.ru/dbd9af72
M30BITKE WJTH COZIEPXKUT MPUMecH. Beruncienus
MacCOBOM JI0/IM BbIXO/ja MPO/IYKTa peakLuu
59 O06o01TIeHMe U CUCTeMaTH3alusl 3HaHUH https://m.edsoo.ru/462adf7f
KonTtposneHast pabota Ned 1o Teme
60 P . P https://m.edsoo.ru/a7a5913a
«Ba)kHeuI1Me MeTalIbl U UX COeJUHEHUS»
BeljectBa 1 MaTtepuarsl B IOBCeHEBHOM
61 i P A https://m.edsoo.ru/eed7f912
JKH3HU YesioBeKa
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ITPOBEPAEMBIE TPEEOBAHUSA K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

OBPA30OBATEJ/IbHOH ITPOT' PAMMBI

8 KVIACC
Kop
npose
psaemMo IIpoBepsiemble NpeMeTHBIE Pe3y/IbTAaThl 0CBOEHHsI 0OCHOBHOM 00pa3oBaTe/IbHOM
ro NMpoOrpaMmMbI OCHOBHOT'0 0011[ero 00pa3oBaHus
pe3y
bTaTa
1 [To Teme: «IlepBoHauanbHbIe XUMHAUECKHE TTOHATUS»
pacKpbIBaTh CMBIC/JI OCHOBHBIX XWMWUYECKUX TIOHSITUM: aroM, MOJIeKyJa, XUMHUeCKU
3/7IeMeHT, TPOCTOe Bell[eCTBO, CJIOXKHOe BellleCTBO, CMeCh (OJHOPO/iHasi U HeoJHOPO/Hasi),
Ba/ICHTHOCTb, OTHOCHUTEJ/IbHAsi aTOMHasi U MOJIeKYJIIpHasi mMacca, KOJIMYeCTBO BeLeCTBa,
L1 MOJIb, MOJISIDHAsi Macca, MacCoBasi Z10Jisi XMMHUUYeCKOI0 37ieMeHTa B COeIMHEeHUH, MOJISIPHBIN
' 00BEM, XMMUUeCKasi peaki[usi, KIacCU(PUKaIUs Peaki[|il: peaki[ii COeAUHEHUs], PeaKI[|uu
Pa3/I0XKeHUs, PeaKI[UM 3aMelleH s, peakIiMi 00MeHa, 3K30- U SHAOTEPMHUUECKHE PeaKlivy,
TeryioBoM 3(deKT peakuuu, pacTBOp, MaccoBas [0/ BellecTBa (TIpOLieHTHast
KOHLIEHTpaLlYsi) B pacTBOpe
1o WTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMWYECKHUX TIOHSITUA W TNPUMEHSITh 3TH
' TIOHSTHS TPY OMMCAHUM BeIeCTB Y UX MpeBpalljeHuiH
13 WCIT0/1b30BaTh XMMHUYECKYH0 CUMBOJIUKY /1JIsl COCTaB/ieHUs (hOpMyJl BellleCTB U ypaBHeHUM
' XUMHUYECKUX peakiui
» pacKpbIBaTh CMBIC/ 3aKOHOB COXPAaHEHMsI MacChl BEILeCTB, OCTOSTHCTBA COCTaBa, aTOMHO-
' MOJIEKYJIIPHOTO yueHUsl, 3aKoHa ABOTa/ipo
1.5 oTpeziesiATh BaJIleHTHOCTh aTOMOB 3/IEMEHTOB B OMHAPHBIX COeMHEHMSIX
L6 K/1accuULMpoBaTh XMMHUUeCKUe peaklUu (110 YMC/Iy U COCTaBy YUYaCTBYIOLLMX B peakLyu
' BeIL[eCTB, 110 TerVIOBOMY 3P eKTy)
1.7 BBIUMC/ISITh OTHOCUTETbHYI0 MOJIEKYJ/ISIPHYIO ¥ MOJISIPHYIO MacChl BelleCTB
1.8 BBIYMC/ISITH MAaCCOBYHO I0JTF0 XUMHUYECKOT0 37ieMeHTa 1o (popmyJie coeiMHeHUS,
1.9 BBIUMC/ISITH MAaCCOBYHO ZIOJTIO BellleCTBa B pacTBOpe
110 MPUMEHSITh eCTeCTBeHHOHAy4YHble MeTO[bl TIO3HAaHWsS — HabmojeHre, HW3MepeHHe,
' MO/Ie/IMPOBaHue, SKCIIePUMEHT (peasibHbIM U MbIC/IEHHBIN)
2 ITo Teme: «BaxHel11IMe NpeiCTaBUTe/IM HEOPraHUYeCKUX BelecTB»
2.1 PacKpbIBaTb CMBIC/I OCHOBHBIX XMMUYECKHUX MTOHSTHUI: OKCUJ, KUCI0Ta, OCHOBaHUE, CO/Tb
2.2 onpejie/isiTb NPUHA/JIEXKHOCTh BellIeCTB K OMNpefieJIEHHOMY KJ/acCy COeIMHEeHUW TI0




dhopmynam

2.3

KJIaCCI/ICbI/ILII/IpOBaTL HeOopraHn4dyeCcKure BelecTBa
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XapaKTepu30BaTh (OMUCHIBAaTh) OOIMe XWMHUYECKHe CBOWCTBA BEIIECTB Pa3/UUHBIX
K/1accoB,  TOATBepXKJas  OMUCaHWe  [pUMepaMd  MOJIEKY/ISIDHBIX — ypPaBHEHUM

COOTBETCTBYIOIIMX XUMHUUYECKUX PeakLui

2.5

IMPOrHO3MPOBATH CBOMCTBA BeleCTB B 3daBUCHUMOCTHM OT HMX KdUe€CTBEHHOI'O0 COCTdBa,

BO3MO)XHOCTHM MPOTEKaHUsI XUMUYECKMX NpeBpalleH!H B Pa3/IMUHbIX yC/I0BUSIX

2.6

C/lefioBaTh ~ TpaBWIaM  TIO/b30BaHUS XMMHUYECKOM TOCyZol ©  JylabopaTOpHBIM
obopyzioBaHMeEM, a TaKKe TpaBWIaM oOpalleHuss C BellecTBAMH B COOTBETCTBUM C
WHCTPYKLUSMH T10 BBITIOJTHEHUIO /1TaOOpaTOPHBIX XWMUUECKHUX OIBITOB I10 TOJyueHUI0 U
cobupaHuo0 ra3000pa3HbIX BelecTB (BOAOPO/ia U KUC/IOPO/ia), IPUTOTOBJIEHUIO PACTBOPOB
C ompe/ieJIEHHOM MaCcCOBOM [j0/ield paCTBOPEHHOrO Bell|eCTBa, MJIaHWUPOBaTh U MPOBOAUTH
XUMHAYeCKre SKCIIePUMEeHThl TI0 pacrio3HaBaHWIO DPACTBOPOB Ieiouell U KUCIOT C

TOMOILIbIO0 MH/IMKATOPOB (1akMyC, (heHoIpTa/IenH, MEeTUIOPAHX U JpyTHe)

2.7

TMMpOBOJUTDb pvaéTbI 10 YPAaBHEHHIO XUMHUECKOU peakunn

[To Teme: «Ileproguueckuii 3akoH U [leproanueckasi cicTeMa XUMUUeCKUX 37emeHToB /1.
N. Mengeneea. (CrpoeHue  aToOMOB. XuUMHueckKass  CBA3b.  OKWCIUTENBHO-

BOCCTaHOBUTEJ/IbHbIE PEAKLIUN»

3.1

pacKpbIBaThb CMbBIC/T OCHOBHBIX XMMWUECKUX TMOHSATUM: SIAPO aToMa, 3JeKTPOHHBIA CJION
aToMa, aTOMHasi OpOHuTasb, PaJUyC aToMa, XMUMHUUecKasi CBsi3b, TOJIIPHAsE M HEToJsipHast
KOBaJIEHTHasi CB$i3b, 3/IEKTPOOTPULIATE/IbHOCTb, WOHHAs CBSi3b, WOH, KAaTHWOH, AaHWOH,

CTelleHb OKHUC/IeHUdA

3.2

KJ'IaCCI/I(bI/IL[I/IpOBaTb XHUMHN4YeCKne 3/1eMeHThI

3.3

OMUCHIBAaTh U  XapakTepu3oBaTb TabmuuHyio d¢opmy Ilepuoguueckoidi  cUCTeMbI
XUMHAYECKUX S/IeMEHTOB: pa3/inyaTh TMOHATUS «IJlaBHasi mnoArpynna (Arpynma)» u

«nobounas nmoarpymna (Brpyrra)», «Mabie» U «00bIINe» TePUO/IbI

3.4

packpeiBaTh cmbica Ilepuoanueckoro 3akoHa [.M. MeHpeneeBa: [eMOHCTPHUPOBAThb
TOHMMaHWe TIePUOJUYECKON 3aBUCUMOCTA CBOMCTB XHWMHWUECKUX 3JIEMEHTOB OT HX

I10JIOKEeHHA B HepHOAHQECKOﬁ cucreme

3.5

COOTHOCUTb 0003HaueHus, KOTOpble uUMeloTcss B Tabmuie «[lepuoguueckasi cucrema
XUMUYecKux 1eMeHTOB [I.V. MeHpeneeBa» C UMC/IOBBIMM XapaKTePUCTUKAMH CTPOEHUS
aTOMOB XUMHUECKUX 37IeMEHTOB (COCTaB W 3apsf, spa, oOllee YWC/IO 37€KTPOHOB M

pacrnpe/iesieHre UX 10 371eKTPOHHBIM CJI0SIM)

3.6

Orpeae/iaTh CTeIIeHb OKUC/I€HUA 3/IEMEHTOB B 6I/IHaprIX CoeJMHEeHHAX

3.7

orpezieNiiTb BUJ XWMWUYECKOW CBs3U (KOBajJieHTHasi U MOHHAas) B HeOpraHUuecKux

COoeIMHEeHUSIX




9 K/IACC

Kopg
npoBepsi . .
IIpoBepsiemble npeMeTHHIE Pe3y/ILTAaThl 0CBOEHHs OCHOBHOW 00pa3oBaTe/IbHOM
emoro MpPOrpaMMbI OCHOBHOT0 0011jero 00pa3oBaHus
pe3y/bTa
Ta
1 [To Teme: «BelecTBo U XUMHUUeCKasi peakLiusi»
pacKpbiBaTb CMBICJI OCHOBHBIX XUMUUECKHWX TIOHSATHN: PACTBOP, 3/€KTPOJIUTHI,
HE3JIeKTPOJIUThI,  3/IEKTPOJIMTHUeCKasi AMCCOLMALMsI, peakluM WOHHOro oOMeHa,
L1 KaTajnM3aTtop, XWMWYeCcKOe paBHOBecHe, oOpaTUMble U HeoOpaTHMble —peakIuH,
' OKHUCJ/IUTeTbHOBOCCTAHOBUTE TbHbIE peaKLiH, OKUCIUTe b, BOCCTAHOBUTE b, OKHUC/IEHHE U
BOCCTaHOBJIEHUE, a/IZIOTPOINusi, aM(pOTepHOCTb, XMMUUeCKast CBsi3b (KOBa/ieHTHasl, NIOHHas,
MeTajlyTndyeckasi), KpUCTa/l/inueckasl peliéTka, CrjiaBbl, CKOPOCTb XMMUUECKOMN peakiuu
Lo W/UTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHWUECKUX TIOHSITUM U TIPUMEHSITb 3TH
' TIOHSITUSI TIPU OTMCaHUM BelLeCTB U UX TpeBpalleHUi
13 COCTaBJISITb YPaBHEHUS 37IEKTPOIUTAYECKOW AMCCOLMALMM KUCJIOT, Ile/iouell U cosiel,
' TOJTHBIE W COKPAIIEHHbIe YPAaBHEHHs peaKI[uii HOHHOTO 0OMeHa
L4 pacKpbiBaThb CYI[HOCTb OKUC/IUTE/IbHO-BOCCTAaHOBUTEBHBIX DPeakIuii  MOCpe/iCTBOM
' COCTaBJIEHUsI 37IEKTPOHHOTO DaslaHca 3TUX peakI|i
1.5 MPOBOJUTH PaCUEThI [0 YPaBHEHUIO XUMHUUYECKOU peaki[uu
2 ITo Temam: «HemeTasnibl U X cCoOeiMHEHUsI» U «MeTalibl U UX COeUHEHNS
XapaKTepu30BaTh (OMUCHIBATh) 00IIMe U crielubruIecKre XUMAYeCKre CBOMCTBA MTPOCTHIX
2.1 M CJIOKHBIX BeIeCTB, TMOATBEPKJasi OMHCAHWe TIPUMepaMH MOJIEKY/ISIPHBIX UM HMOHHBIX
yPaBHEHHI COOTBETCTBYIOLIMX XUMUYECKUX pPeakLvii
55 COCTaBJISITh YpaBHEHUS peaKLUid, TOATBEePXKJAlOIIUX CyllleCTBOBaHUe reHeTUUeCKON CBSI3U
' MeXX/1y BellleCTBaMU Pa3/IMUHBIX K/1aCCOB
53 MPOrHO3UPOBaTh CBOMCTBA BeIECTB B 3aBUCUMOCTH OT WX CTPOEHMs, BO3MOXXHOCTH
' MpOTeKaHWsl XMMUUeCKUX MpeBpallleHri B Pa3/IMUHbIX YCIOBUSX
CJlefioBaTh ~ TpPaBWIaM  TIO/b30BAHMS XUMHUECKOW TOCyJod U Jj1abopaTOpHBIM
24 obopy/ioBaHreM, a TakKXe TMpaBWIaM oOpaliljeHus C BellleCTBaMd B COOTBETCTBUU C
' WHCTPYKLUSMH TI0 BBITIOJTHEHUIO /1aO0PaTOPHBIX XUMHUECKUX OIBITOB TI0 TIOJIYUYEHUI0 U
cobupaHMIo0 ra3000pa3HbIX BeIeCTB (aMMUAaKa U YIJIEKUC/IOTO ra3a)
2.5 MPOBOAUTh Peaki[iu, TOATBepXKJaroll[ie KaueCTBEHHBIM COCTAaB pa3/MUHbIX BeIeCTB:

pacrio3HaBaTh OIBITHBIM IyTEéM XJI0pUA-, Opomuz, noauz, kapboHat, docdaT, CUIHKAT,

Cyj'II)Cl)aT, THMADOKCHAWOHBI, KATHMOHBI dMMOHHMsA, HWOHBI HM3yYEHHBIX METAJ/lJIOB,




MIPUCYTCTBYHOIIME B BOAHBIX PaCTBOpPaX HeOPraHUUeCKHX BellleCTB

ITo Teme: «XUMUs U OKpyXKaroLLjasi cpesia»

3.1

PaCKpbIBATbL CMBIC/T OCHOBHBLIX XWMHWUYECKUX TTOHSITHIA: H,[[K BeleCTBa; KOPpPO3ud

MeTaJ/lJiIOB

3.2

NIPUMEHATh OCHOBHbIE OIepaljii MbIC/UTENIbHOU [eITellbHOCTH — aHalu3 U CHUHTe3,
cpaBHeHue, 00001[eHre, CUCTeMATH3alIHI0, BBISIBJIEHHE TIPUUYMHHO-C/Ie[ICTBEHHBIX CBSI3ei
— JI/1s1 U3y4eHUs] CBOMCTB Bell|eCTB U XUMUYeCKHUX peakLvii; eCTeCTBeHHOHayUYHble MeTO/bI
MO3HaHWs — Ha0O/ofieHne, W3MepeHHe, MO/e/IMpPOBaHue, SKCTepUMeHT (peanbHbIA U

MBbICJ/IEHHBIN)

ITPOBEPAEMBIE 3J/IEMEHTDBI COAJEPKAHUA

8 K/IACC

Kop

IIpoBepsieMblii 3/IeMeHT CO/iep>KaHUA

HepBOHaqaﬂbele XHUMHnyeckKue roHATUusa

1.1

[Ipegmet xvmuu. Posib XMMUM B )KU3HU YesioBeKa. XUMUsS B CUCTeMe HayK. Tesia U BelllecTsa.

®du3nueckue CBOMCTBA BelleCTB. ArperaTHOe COCTOsTHHE Bell|eCTB

1.2

ITonsiTHe o MeTO/[JaX IMO3HdHHA B XUMHU. Yucteie BeljeCcTBa U CMeCH. Cnoco0Osbl pa3aeneHus

cMmecein

1.3

ATOMBI U MOJIEKYJIbl. XUMUYeCKUe 371eMeHTbl. CUMBO/IBI XUMUYECKUX 3/1eMeHTOB. IIpocTeie

Y CJIOXKHBIE BelecTBa. ATOMHO-MOJIEKY/ISIDHOE yueHue

1.4

XyMHuueckKast q)opMyna. BaneHTHOCTL aTOMOB XWMUUECKHUX 3/IEMEHTOB. 3aKOH ITOCTOSIHCTBA
COCTaBa BeIleCTB. OTtHocuTenbHass aTomMHas macca. OTHocuTenbHast MOJIEKYJIAPpHAadA MdcCcCa.

MaccoBas 4011 XUMHUUEeCKOI'o 3/1IeMeHTd B COeJMHEeHHNHN

1.5

KomuuectBo BeleCTBad. Monb. MO]IHpHaH Macca. B3aumocBs3b Ko/inyeCTBa, MaCChl M1 UHCJIa

CTPYKTYPHBIX eUHUL] BelljecTBa. PacuéTsl o hopMynaM XMMUUECKUX COeJUHEHUM

1.6

®dusnyeckue U XUMUUeCKHe sBJeHUs. XMMUUYecKas peakuys U eé [pU3Haku. 3aKOH
COXpaHeHUsT MacChl BelecTB. XUMUUecKre YypaBHeHUMs. Kiaccudukaius XuMHUUeCKUX

peaki[uii (coeIMHeHNsI, pa3/IOXKeHHs, 3aMelTieHHs], 00MeHa)

1.7

XUMHUYEeCKUM 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHUECKOH TOCY/I0H, C TpaBHWIaMUd PaboThl B
nabopaTopur W TMpUéMaMu oOpalleHusi C J1abopaTOpPHBIM 000py/ZOBaHWEM, HW3yueHWe U
ornvcaHve (U3NYECKUX CBOMCTB 00pa3lioB HeOpraHWYeCKUX BelecTB, HabmroeHue
¢busnueckux (TUIaB/ieHWe BOCKA, TasHWe Jib/la, paCTUpAaHHEe caxapa B CTYIKe, KUIEHUEe U
KOH/IeHCAlUsl BOZIb) M XMMHUeCKuX (TOpeHHe CBeud, MpoKajvBaHWe MeJHON MPOBOJIOKH,
B3aMMO/IEMICTBHE Mejla C KHUC/JIOTOW) SIBJIeHWM, HaO/MoJeHrue W OIMCaHWe TPHU3HAKOB

NIPOTeKaHUsl XMMHUYEeCKUX peakiii (pas/okeHue caxapa, B3auMo/|eMCTBUe CePHOU KUCIOTBI C




XJIOpuzioM Oapusi, pasyokeHwe ruapokcuga Meau(Il) mpu HarpeBaHuu, B3auMO/I€HCTBUE
kesie3a ¢ pactBopom coiu meu(1l), usyuenue criocoboB pasjeneHusi cMeceid (C TTOMOILBIO
MarHura, (QUIbTPOBaHWe, BbillapUBaHWe, AWCTW/ISALMS, XpoMaTorpadusi), MNpoBeeHUe
OUMCTKM TIOBapeHHOW coyid, Hab/ofieHrWe U OIMcaHWe pe3y/IbTaTOB TMPOBe/eHUs OIIbITa,
WUIIOCTPUPYIOLET0  3aKOH  COXpaHeHWsT  MacChl, CO3JjaHHe  MoJesieli  MOJIeKy

(1IapocTep)KHeBBIX)

Bakueiiime MnpeacTaBUTE/IM HEOPraHNMYECKUX BEIIECTB

2.1

Bo3gyx — cmech raszoB. CocraB Bo3zayxa. Kucnopos — 3/eMeHT W TIPOCTOe BellecTBO.
Haxosx/jleHre Kuciopoja B Mpupoje, (usnueckrhe W XUMUUeCKHe CBOMCTBa (peaki[uu
ropenust). Okcuzel. IlpumeHenue kucnopoga. CriocoObl TMOyueHHs KHCIOpoja B
nabopaTopuy ¥ MPOMBILLITIEHHOCTH. KpyroBopoT Kucsiopoa B nipupoe. O30H — a/l/IoTPOIHast

Mou(dUKaLUs KUC/I0poa

2.2

TeryioBoii  3¢ddekT XuUMUUeCKOW peakL{d, TepMOXUMHUECKHe ypaBHEHMs, 5K30- W
5H/0TepMUYEeCKHe peaklMy. TOIUIMBO: yroib M MeTaH. 3arpsi3HeHUe BO3/lyXa, YCH/IeHHe

napHUKoBoro 3¢ dekra, paspylieHre 030HOBOTO CJI0sT

2.3

Bogopop — 3memeHT U 1ipocToe BelijecTBO. HaxoskzieHre BOoopoa B MpUpoje, Gu3nueckre u

XUMHYecKure CBOﬁCTBa, NnpruMeHeHue, CIIOCOOBI MosTy4yeHus. Kucnots! v comu
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MonsipHbiii 00bEM Ta30B. PacuéThl 1o XUMUUECKHUM YpaBHEHUSIM

2.5

®du3nueckue CBOMCTBa BOAbl. Boja Kak pactBopuTenb. PacTtBopel. HackliljeHHble U
HEeHaCbII|eHHble pacTBOpbl. PacTBOpPUMOCTL BellleCcTB B Bofe. MaccoBas [0/ BellleCTBa B
pacTtBope. XuMUYeckue CBOMCTBA BoZbl. OcHOBaHUs. Ponb pacTBOpPOB B MPUPO/iE U B KU3HU
yesioBeka. Kpyrosoport BoAbl B Npupoje. 3arpsisHeHue NpupoAHbIX Boj. OxpaHa U OUMCTKA

TIPpUPOAHLIX BOJ

2.6

Knaccudukaiusi HeopraHuueckux coeguHeHud. Okcupabl. Knaccudukaiuss OKCHIOB:
coneobOpasymwiyue (OCHOBHBIe, KUCIOTHbIE, amdoTepHble) |  HecosieoOpa3yroliue.
Homenknarypa okcuzioB. dDu3nueckre W XUMHUUECKHe CBOWMCTBa OKcuzioB. [lomyueHue

OKCHJIOB

2.7

OcHoBanus. Krnaccudukauys OCHOBaHMM: 1II€/I0UM M HEpacTBOPHMMbIE  OCHOBAHUS.
Homenknatypa ocHoBaHuW. ®@u3WuecKre U XMMHYECKWe CBOMCTBA OCHOBaHUU. [TonyueHue

OCHOBaHU

2.8

Kucnotel. Knaccudukaiusi kucnotr. HomeHknatypa KuciaoT. Pu3uueckue U XUMHUUeCKHe

cBoMcTBa KMCIOT. Py aktuBHOCTH MeTauioB H.H. bekerosa. ITosmyuenue kucior

2.9

Comu. Homenknatypa coseid. @u3nueckue U XMMAUeCKUe CBOUCTBa cosiel. [Tomyuenue conen

2.10

I'eHeTHueCKasi CBSI3b MEXAY KIdCCAMU HEOPTraHUYeCKUX COQ,E[I/IHEHI/Iﬁ

2.11

XUMHUUECKUI SKCTIepUMEHT: KaueCTBeHHOe OrpeZiesieHre CO/lepyKaHUsl KUC/IOpo/ia B BO3JyXe,
nojiyueHre, cobWpaHWe, pacro3HaBaHHWEe W W3yuyeHWe CBOWCTB KHCIOpOJa, HabmroseHue

B3aUMOJIEMCTBUSI BelLeCTB C KWUCIOPOJOM M YCJIOBUSL BO3HUKHOBEHMS] W IpeKpallleHUs




ropeHust (ro)kapa), O3HaKOMJeHHe C o00pa3ljaMd OKCHZOB U OIMCAHHE WX CBOWCTB,
nojayyeHve, cobupaHue, pacrio3HaBaHWe U U3yueHWe CBOWCTB BoZopoza (ropeHue),
B3aumMo/ieiicTBue  Bozgopoja c  okcugoMm  meau(Il)  (BO3MOXKHO — MCIOJIb30BaHUe
BHJleOMaTepuasioB), HabmogeHre 06pa3LoB BelllecTB KOIWYeCTBOM 1 MOJb, HUCC/e[l0BaHUe
0CcOOeHHOCTeM paCTBOpDEeHUs BeIeCTB C pa3/IMYHONW pacTBOPUMOCTBIO, TIPUTOTOBJIEHHE
pacTBOPOB C OMpe/ie/IéHHOW MacCOBOM [i0/ieil paCTBOPEHHOrO Bell|eCTBa, B3aUMOZeNCTBUe
BO/IbI C MeTa/lylaMM (HaTpUeM U KasblieM) (BO3MOXXHO MCII0J/Ib30BaHWe BHleOMaTepHuasioB),
orpeZie/ieHe pPacTBOPOB KHUCIOT W Iijesioyeid C TIOMOIIbIO WH/IUKATOPOB, UCC/el0BaHKe
00pa3LioB HeopraHWYeCcKUX BeILeCTB pa3/UYHbIX K/IacCOB, Hab/OZieHre U3MeHeHUs] OKPacKU
VMH/JMKaTOPOB B PACTBOPAX KUCJIOT U I1jesioueld, M3ydyeHre B3aumoeiictBusi okcuzaa meau(1l) c
pPacTBOPOM CEepHOM KHC/OThI, KUCJIOT C MeTajjlaMH, Peakiuil HeWTpanu3aiuu, MoaydyeHue
HepPacTBOPUMBIX OCHOBaHMM, BBbITECHEHME OJHOr0 MeTasia JpPYyrMM M3 pacTBopa COJIH,
pellieHre SKCTepUMeHTalbHbIX 3a/lau 10 TeMe «BaHellllle KaacChl HeopraHW4yecKuxX

CcoeITMHEeHUI»

[Teproanueckuii 3akoH U [Teproanueckasi cuCTeMa XUMHUeCKUX 3jieMeHTOB [1.1.
MenpgeneeBa. CTpoeHure aTOMOB. XUMU4YecKas CBA3b. OKUC/IUTe/IbHO-BOCCTAHOBUTE/IbHbIE

peakIuu

3.1

HepBbIe ITOTIBITKH KJIaCCI/I('I)I/IKaLII/II/I XUMUUYECKHUX 3/1eMeHTOB. [IoHsATHE O rpyInmax CXOAHBIX
3J/IeMEHTOB (H.[E]'IOI—IHI:IE H 11ejI0YHO3eMeJ/IbHbIe METaJ/l/Ibl, TId/JIOr€Hbl, HWHEPTHbIE 1"83])1).

OneMeHTHI, KOTOpbIe 00pa3ytoT aMboTepHbIe OKCUBI U TUAPOKCH/bI

3.2

[Tepuoanueckuii 3akoH. [Tepuoanueckasi cuctema XuMuueckux 3jeMeHToB 1.1, MeHeneeBa.
KopoTkoneproaHas u [JauHHONepuoAHast Gopmbl [lepuouyeckoid CHCTEMbl XUMHYECKUX
snemenTtoB [I.M. MeHngeneeBa. [lepuoabl ¥ rpyrmmbl. PU3NUECKUM CMBIC/ TOPSIAKOBOTO

HOMepa, HOMepOB epro/ja U FPYIIIbI 37eMeHTa

3.3

Ctpoenne atomoB. CocTaB aTOMHbBIX saep. M30Torbl. D/ieKTpoHbl. CTpoeHue 371eKTPOHHBIX
obomouek atomoB mepBbix 20 XuMHUecKMX 3eMeHTOB [lepuogumueckoit cucremst [I.11.
MenpeneeBa. XapakTepuCTHMKa XUMMUECKOIO 3jIeMeHTa I10 ero IIOJIOKeHUIO B

[Tepuoanueckou cucreme [1.11. MeHnzeneeBa

3.4

3aKOHOMEpPHOCTU U3MEHEeHUs pajuyca aTOMOB XMMUYEeCKUX 3/1eMeHTOB, MeTalJIMYeCKUX U
HeMeTa/JIMYeCKUX CBOMCTB I10 TpyInaM U nepuozaM. 3HaueHue Ilepuoauueckoro 3akoHa U
[Teproiueckoil cUCTeMbl XUMUUECKUX 3/IEMEHTOB /ISl Pa3BUTUsL HayKu W NpakTvku. [1.U.

MeHpieneeB — yuéHbIN U rpaXkaHUH

3.5

XyUMHuyueckas CBA3b. KoBanenTtHast (HOJ'IHPHEIH u HEHOJ'IHPHEIH) CBA3b.

SHEKTPOOTPI/IL[aTEIIbHOCTB XUMMHUECKUX 3/1eMeHTOB. MloHHasl CBS3b

3.6

CreneHb okucaeHUs. OKUC/IUTETLHOBOCCTAHOBUTE/IbHBIE peakuun. Hpoueccm OKUCJ/IeHusa U

BOCCTaHOBJIeHUs. OKMC/IUTEe/IU U BOCCTaHOBUTEIN

3.7

XUMUUECKUM 9KCIIepUMEeHT: u3yueHWe 00pas3loB BeleCcTB MeTa//IoOB W HeMeTaslioB,




B3aMMO/IeHICTBHE T'MIPOKCH/IA [IMHKA C PACTBOPAMH KUCJIOT U II[eJI0U€H, MPOBe/IeHNe OTbITOB,
WITFOCTPUPYIOIIMX ~ TIPUMepPbl  OKWUCJ/IUTE/IbHO-BOCCTAaHOBUTE/IbHBIX — peakluid  (ropeHue,

peaki[uu pa3/ioyKeHus, COeJUHeHMUS])

9 KVIACC

Kopg,

IIpoBepsieMbIH 3/IeMeHT CO/iepPXKaHUSA

BeijectBo ¥ xumuyeckas peakuus. [IoBropenue

1.1

[Tepnopnuecknii 3akoH. Ileproguueckas cucreMa XUMHAYecKux 3seMeHToB [I.U.
MengeneeBa. CTpoeHWe aTOMOB. 3aKOHOMEDHOCTHM B M3MEHEHWM CBOMCTB XUMHUECKUX
3/7IeMEHTOB MepPBbIX TPEX TePHO/IOB, Ka/vs, KalblUs U UX COeJUHEHHN B COOTBETCTBUU C

I10JIOKeHHEeM 3J/IeMeHTOB B HepI/IO,E[I/IquKOI‘/JI CucremMe v CTpoeHrueM UX aTOMOB

1.2

CrpoeHue BellleCTBa: BU/IbI XUMHUYECKOW CBSI3U. TUMbl KPUCTA/VTMYECKUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BellleCTBa OT TWIA KPUCTA/UIMYECKOW PeLETKH U BHUJa XUMUUeCKOH
cBsi3u. Kraccudukaivs u HOMeHK/IaTypa HeOpraHM4eCKUX BellecTB (MeXKAyHapoJHasi 1
TpPUBMA/IbHAs1). XUMHUUECKHe CBOMCTBA BEILEeCTB, OTHOCSLIMXCS K Pas/MUHBIM Kjaccam

HEOPpraHn4eCKux COQ,Z[I/IHEHI/II\/,I, reHeTruyeckas CBA3b HEOPraHMYeCKUX BelljeCTB

1.3

Knaccudukaius XMMAYeCKUX peaklyi M0 pa3/IuyHbIM MpU3HaKaM (M0 UMC/Iy M COCTaBy
yUYaCTBYIOLMX B peakliiy BelllecTB, 110 TeIuIoBOMY 3((eKTy, [0 U3MEeHEeHUIO CTelleHel
OKHC/IeHUS] XMMHUUECKUX 3JIEMEHTOB, 110 00paTUMOCTH, TI0 YUaCTHIO KaTanau3aTopa). JK30-
Y SHJOTepMUYeCKre peakluH, TepMOXUMUYecKhe ypaBHeHHUs. [loHSTHe O CKOpPOCTH

XUMUUEeCKOHN peakiyuu

1.4

[MoHsiTHe 06 0OpaTUMBIX 1 HEOOPATUMBIX XUMUYECKUX peakusiX. [IoHATHe 0 TOMOTeHHBIX
Y TeTeporeHHbIX peaklusx. [IoHsiTHe 0 XuMHUUYeCcKOM paBHOBeCHH. PaKTOPbI, BAUSIIOLLIYE Ha

CKOpPOCTb XUMHYeCKOH peaKlrH1 U I10JI0KEHHEe XMMWUYEeCKOI'0 paBHOBECHA

1.5

OKUC/INTE/IbHO-BOCCTAaHOBUTE/IbHBIE  PeaKIUW, 3JIeKTPOHHBIN 0OalaHC OKUC/IUTE/bHO-
BOCCTaHOBUTE/IbHOU peaxLuu. CocraBieHue ypaBHEHUU OKHC/TUTENIbHO-

BOCCTAHOBHUTE/IBHBIX peaKL[I/Iﬁ C UCII0J/Ib30BAHUEM METOAd 3JIEKTPOHHOI'O OanaHca

1.6

Teopusi 5/1€KTPOIUTHUECKON JUCCOLMALMU. D/IEeKTPOJIUTbI U HEe3eKTPOIUThl. KaTHoHbl,
aHUOHbI. MexaHu3M /[IMCCOLMAlMM BeleCTB C pa3/JMUHbIMK BHJaMU XMMUUYECKOW CBSI3U.
Crenenp aucconpanuu. CunbHble U cjiabble 3/1€KTPOJUTHL. Peakiju MOHHOrO obMeHa.
YcnoBusi mpoTeKaHWsl peakiMii HMOHHOTO OOMeHa, TOJHble U COKpAlEHHbIe HOHHbIE
ypaBHeHUs1 peakiuii. CBOICTBa KHUC/IOT, OCHOBAHMI W COJiell B CBeTe TpeJCTaB/eHUd 00
3/IEKTPO/IUTHYUECKON Juccouuanyu. KadyecTBeHHble peakuyud Ha HWOHBL [loHATHE O

TUZIpOJIM3e CoJiei

1.7

XUMMUeCKUii SKCIIEDUMEHT: O3HAKOMJIEHME C MOJEe/IIMHU KPHUCTA/IVIMYECKUX pELHéTOK

HeopraHMyeCKMX BeIleCTB — MeTa/ZIoB M HeMeTa/sioB (rpaduta M anmasa), CJIOXKHBIX




BeIIleCTB (X/I0pUZia HAaTpHs); UCC/IeIOBaHUE 3aBUCUMOCTH CKOPOCTH XUMHUECKOW peakKIuu
OT BO3/IeMCTBUSI pa3MuHbIX ()aKTOPOB; MCC/e/J0OBaHHe 3eKTPOIPOBOJHOCTH PacTBOPOB
BellleCTB, MpoLecca AUCCOLMALMU KUCJIOT, 1jeJIouer U coed (BO3MOXXHO MCIOJ/Ib30BaHUE
BH/IEOMATEPHAJIOB); TPOBEJEHUE OIbITOB, W/ITFOCTPUPYIOIIUX TIPU3HAKA TMPOTEKAHUS
peakiii HOoHHOro oOmeHa (oOpa3oBaHHWe Ocafika, BblJie/IeHHe Ta3a, 00pa3oBaHHE BOJbI);
OTIBITOB, W/TFOCTPUPYIOIIUX TIPUMEPbI  OKMC/UTETbHO-BOCCTAHOBUTE/IBHBIX — peaKIUui
(ropeHUe, peaki[UM pa3/IOXKeHUs], COeJUHEeHHs1); paclio3HaBaHUe HeopraHMueCcKuX BellecTB

C IIOMOIIBI0 KaYeCTBEHHbIX peaKqu/'I Ha WOHBKI; pellieHre 3KCIIepUMEeHTA/IbHBIX 3a4a4

HemeTannel u ux coeHeHud

2.1

OOmjast XapakTepuCTHKa rasoreHoB. OcoOeHHOCTH CTpPOEHHMsI aTOMOB, XapaKTepHbIe
cTereHu okucieHusl. CTpoeHue U (pM3MUecKre CBOMCTBA IPOCTHIX BeleCTB — raj0reHoB.
XyMHyecKre CBOMCTBA Ha NpHMepe xJiopa (B3auMOJIeliCTBYe C MeTa/lJlaMH, HeMeTa/l/laMH,
ulesjouamu). XsopoBogopog. ConsHasg KHUCI0Ta, XUMHUUYeCKUe CBOMCTBA, I0JIyyeHHe,
npuMeHeHHe. [leliCTBMe Xyi0pa M XJIODOBOZOPOJA Ha OpraHusM 4ejioBeka. Bakueuine

XJIOpUABI U UX HaXOXXAeHKWE B IIpUpoae

2.2

OO6mmiasi xapakTepucTvka 37eMeHTOB VIA-rpymmbl. OcoOeHHOCTH CTpPOeHHs aTOMOB,
XapakTepHble CTeleHU OKWcaeHusl. CTpoeHue U (pu3nuecKre CBOMCTBA MPOCTHIX BelleCTB —
KWACIIOpPOAa U Ccepbl. AJIZIOTPONHble MOAWGMUKALMK KWC/IOpoja W cepbl. XHUMHUUeCKHe
cBoiicTBa ceprl. CepoBO/IOpO/i, CTpoeHHe, dhr3nueckrue U XUMUUeckre cBoicTBa. OKCUbI
ceppl KakK TMpe/CTaBUTENM KUCJIOTHBIX OKCcUJoB. CepHasg KHC/IOTa, (QU3NUecKue WU
XUMHYecKre CBOMCTBa (00lue Kak TpeJCTaBUTesisl Kjiacca KUCIOT U Crieluduueckue).
XUMHYecKre peakLyH, JieKalllie B OCHOBe MPOMBIIIJIEHHOTO criocofa MojiyyeHusi CepHOi
KucnoThl. [Ipumenenue. Cosv cepHOM KUC/IOTHI, KaUueCTBeHHasi peakivs Ha Cy/b(ar-uoH.
HaxosxzieHre cepbl U eé coeJUHEeHUI B NPUpO/ie. XMMUUEeCKoe 3arpsi3HeHre OKpY Karolei
cpeAbl COeJUHEHHUsIMU Cepbl (KUC/IOTHbIE JOX/W, 3arpsi3HeHue BO3/yXa U BOJOEMOB),

Croco0bl ero rpejoTBpallleH st

2.3

OO1jasi xapakTepyucTHKa 37eMeHTOB VA-rpynmbl. Oco6eHHOCTH CTPOeHHsI aTOMOB,
XapaKTepHble CTeleHW OKHUC/IeHUusl. A30T, pacnpocTpaHeHue B TIpUpoje, (pusnueckue u
XUMHYecKkde cBoWcTBa. KpyroBopor as3ora B Tmpupoje. AMMMAK, ero (Qusnueckue u
XUMHUUeCKHe CBOMCTBa, TMoJjyueHue U TnpuMeHeHue. Co/ivd aMMOHHS, UX (U3NUYECKUe U
XUMHYeCKHe CBOMCTBA, MpUMeHeHUe. KauecTBeHHasi peakiivsi HA MOHbI aMMOHHs1. A30THast
KUCTIOTa, eé mosiyueHue, (hu3ndyeckKre U XMMHAYeCcKre CBOMCTBA (00IIye KakK Mpe/iCTaBUTeIst
K/lacca KUCJIOT U creruduueckue). Vcriosb3oBaHWe HUTPATOB M CoJjield aMMOHUSI B
KauecTBe MHUHepasbHbIX yA00peHU. XuMHUecKoe 3arpsisHeHHe OKpY)Karolleil cpefbl

coeJMHeHUsIMU a30Ta (KUCIOTHbBIE JOX/AU, 3arpsi3HeHUe BO3/1yXa, OYBbI U BOJOEMOB)

2.4

docdop, amnorporHele MoguduKaimu (ocdopa, ¢rsnyeckre ¥ XUMHUYeCKUe CBOWCTBA.
Okcup ocdopa(V) u docdopHass KucaoTa, (Puadueckrhe U XHMUUECKUe CBOMCTBA,

nonyuenue. Vcronb3oBanue ¢ocdaToB B KaUeCTBe MUHEPAIbHBIX y100peHuid




2.5

Obmasi xapakrepucTvka 31eMeHTOB I[VA-rpymmbl. OcoOeHHOCTH CTpPOeHHs aTOMOB,
XapakTepHble  CTeNeHW  OKUC/IeHWs.  YTIJIepoJ,  a/yIOTPOMHble  MOAW(DUKALUHU,
pacripocTpaHeHre B TIpupojie, (u3nuecke U XUMUYEeCKHe CBOMCTBA. AzcopOrws.
Kpyrosopot yrnepoga B mipupogie. OKcuzbl yriepoja, Ux (usnueckue U XUMUUeCKHe
CBOWCTBa, /IeMCTBUE HA >KUBble OPraHM3MbI, MOAyYeHUe U MpUMeHeHHe. JKOJIOoruueckue
npobsiemMbl, CBsi3aHHble € OKcugoMm yriepoza(lV); rumoresa riao6anbHOrO MOTETIEHHUS
K/IMMaTa; TMapHUKOBBIM 3(deKT. YronabHas KUC/IOTa M e€ comu, ux (usnyeckde u
XAMHUUEeCKHe CBOWCTBA, TIOJlyueHre W rpuMeHeHHe. KauecTBeHHast peakijusi Ha KapbOoHar-
voHbl. Vcronb3oBaHWe KapboHAaTOB B ObITY, Me[UWIMHEe, TIPOMBIILJIEHHOCTH U CeTbCKOM

XO035I1CTBE

2.6

[TepBoHaua/bHBbIE TIOHATHSI 00 OpPraHUYECKUX BEI[eCTBAX KaK O COeAMHEHWSX yTriaepoja
(meraH, 3TaH, 3TWIEeH, alleTWIeH, 3TaHOJ, [JIULIepUH, YKCycHasi KucioTa). MIX cocrtaB u
XUMHUYeckoe ctpoeHue. [ToHsATHe O OMOIOTHYECKM BaXKHBIX BellleCcTBaX: kKMpaX, Oenkax,
yIjieBoJax — W HUX POJM B XKM3HU uesioBeKa. MarepuaibHOe eIUHCTBO OPraHUUeCKUuX U

HeOpraHn4YeCKUux COE,E[I/IHEHI/II‘/JI

2.7

KpemHuii, ero ¢usnueckue M XUMHUUeCKHe CBOMCTBa, IIOJiydeHHMe U TIpUMeHeHHe.
CoemuHeHusi KpeMHusi B mipupogie. OOrmue mipeactaBnenuss o6 okcuze kpemaus(IV) u
KpemMHUeBOM  kuciore. CWIMKaThl, WX WCIOAb30BaHHE B  OBITY, MeJUIUHe,
MPOMBILIJIEHHOCTU. Ba)kHelllle CTpOUTe/IbHbIE MaTepUasbl: KepaMHKa, CTEK/O, L|eMeHT,
OeToH, ese300eToH. [Tpo6iemMbl 6e30TacHOr0 UCII0/Ib30BaHUS CTPOUTE/ILHBIX MaTepHaioB

B IOBCeJHEBHOM >KHU3HU

2.8

XUMHUECKUH SKCTIepUMEHT: H3yueHWe 00pasl[0oB HeopraHWUeCKUX BeIeCTB, CBOWCTB
COJITHOM KHUCJIOTBI; TTPOBeZIeHNe KaueCTBEeHHBIX peakldi Ha XJIOPU-UOHBI U HabroieHue
MIPU3HAKOB UX TPOTEKaHWs; OIbITHI, OTpaKaromye (Gu3nueckue U XUMUUYECKHe CBOWCTBA
rajioreHOB W WX COeJWHeHWM (BO3MOXKHO MCIO/Jb30BaHUE BHEOMaTepUasoB);
03HaKoMJIeHHe C o0Opa3liaMu XJI0pU0B (TaloreHuI0B); 03HaAKOMJIeHHe ¢ 0Opa3ljaMu Cephl
U eé coemuHeHWssMA (BO3MOXKHO WCII0/Ib30BaHMe BH/IeOMaTepUasoB); HabJroieHre
nporiecca oOyr/IMBaHMs caxapa I0J] JeMCTBHEM KOHLIEHTPHPOBAaHHOW CEPHOM KHCJ/IOTHI;
M3yuyeHHWe XWMWYeCKMX CBONCTB pa30aB/ieHHOM CepHOM KHWC/IOThI, TIpPOBeZieHHe
KaueCTBEHHOW peakI[uM Ha Cy/abhaT-uOH W HaO/oJieHWe TpU3HaKa eé MpOTeKaHus;
03HaKOMJIeHHe C (U3nUeCKUMM CBOMCTBaMU a30Ta, pocdopa U ux coefiluHeHUH (BO3MOKHO
WCTIOIb30BaHUe BH/leOMaTepHaioB), oOpasilaMu a30THbIX W (PochopHBIX ya00peHui;
rojiyueHve, cobupaHue, paclio3HaBaHWe W H3yueHWe CBONCTB aMMHUaka; IpoBefieHre
KaueCTBEHHBIX peakI[Mii Ha WOH aMMOHHS W ¢ochaT-uoH W HW3yuyeHUWe TIPU3HAKOB UX
MpOTeKaHWsl, B3aUMO/IeliCTBe KOHLIEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C  MeJbI0
(BO3MOXXKHO WMCIIO/Ib30BaHWE BHleOMaTepuasioB); U3yuyeHUe Mojesiell KpUCTalIuyecKux
pemiéToK anmasa, rpaduTa, (QysnnepeHa; O3HAKOMJIEHHWE C TIPOLeCCOM  aAcopOumu

pPACTBOPEHHBIX  BEIeCTB AKTUBUPOBAHHBIM VIJIEM W yCTPOWCTBOM TPOTHBOTra3a;




nonyuyeHue, cobupaHue, paclio3HaBaHHWe M W3yueHHe CBOMCTB YIVIEKMCJIOTO Ta3a;
NpoBeJileHre KauyeCTBEHHBbIX peaklMi Ha KapboHaT- M CWIMKaT-MOHbl U H3y4yeHue
NIPU3HAKOB MX MPOTeKaHMsl; 03HaKOMJIeHHE C MPOAYKLMeH CUIMKAaTHOM MPOMBIILJIEHHOCTH;
pellleHWe SKCIlepUMeHTalbHbIX 3a7ad 1o TeMe «BakHellline HeMeTalbl WU HUX

COoeIMHeHUS»

MeTanbl ¥ UX CoeJMHEHH A

3.1

OO1iast  XapakTepuCTUKAa XUMHWUECKHUX 371EMEHTOB — META/UIOB Ha OCHOBAaHUM WX
nonoxkenusi B Ilepuoauueckoil cucrteMe xuMuueckux sjieMeHToB [I.MI. MeHpeneeBa u
cTpoeHusi aTtoMoB. CTpoeHMe MeTa/lIoOB. MeTa/uidueckasi CBSi3b U MeTasllMuecKas

KpUCTa/yinyeckKas pELLIéTKa. SJIEKTPOXI/IMI/I‘JECKI/Iﬁ PS4 HaHpH}KEHI/Iﬁ MeTaJ/1JIOB

3.2

dusnueckue U XMMUYeCKHe CBOMCTBa MeTa/uioB. OOIIye crocoObl MoyyeHrsi MeTaslIoB.
[ToHsiTHe O KOPPO3WH METa/I/IOB, OCHOBHBIE CIIOCOOBI 3allUThI UX OT KOpPpo3uH. CIIaBbI

(cTanb, uyryH, AHOPaTFOMUHUM, OPOH3a) ¥ UX TIPUMeHeHNe B OBITY ¥ ITPOMBILUIEHHOCTH

3.3

[ITesiouHble MeTasibl: MoJ0KeHUe B [leprofueckoil cUCTeMe XMMHUYECKUX 3J1eMEHTOB
O.U. Menpeneepa; CTpOeHHWe WX aTOMOB; HaxXOXKJeHUe B TMpupoge. PU3UUeCKUe U
XMMUYEeCKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUABI U TUAPOKCH/bI HATPUS U

KaJus. HpI/IMEHEHI/Ie LJE/I0YHBIX MeTaJIJIOB 1 UX COE,E[I/IHEHI/Iﬁ

3.4

[IenouHO3eMe/IbHBIE MeTal/Ibl MarHUM Y KalbLMi: osioykeHue B [leprofnueckoii cucreme
xumuueckux semeHToB [I.11. MenzeneeBa; CTpoeHHe UX aTOMOB; HaXOXJeHUe B IIPUPOJe.
dusnyeckue M XMMHAYECKHMe CBOMCTBA MarHusl M Kaiblus. BaxHeive coefvHeHUs

Kasnblys (OKCUJ, TUPOKCHUZ, CoH). ZKECTKOCTb BO/IbI U CIIOCOOBI €€ yCTPaHeHUs

3.5

AmomuHui: nionoxeHve B [lepuojguueckor cucTeMe XUMHUeCKUX 371eMeHToB [1.U.
MeHjeneeBa; CTpoeHMe aTroMa; HaxoXkJeHue B Trpupoge. dusmyeckve M XUMHYECKUe

CBOMCTBa amoMUHUSL. AMGbOTepHbIe CBOMCTBA OKCH/Ia U THM/IPOKCH/IA a/TFOMUHUS

3.6

JKene3zo: monokeHve B Ilepuoanueckol cuUcTeMe XUMHUYeCKUX 3nemeHToB [I.U.
MeH/iesieeBa; CTpOeHHEe aTOMa; HaxoXK[eHWe B mpupoje. Pusnueckue U XUMHUUYECKHE
cBolicTBa kese3a. OKcuApbl, TUAPOKCcUAbLI U conu >kene3a(ll) u »kenme3a(Ill), ux cocras,

CBOMCTBA U I0JIyuyeHue

3.7

XUMHUECKUH SKCIIEPUMEHT: O3HAaKOMJIEHWe C o0pasljaMM MeTa/UIOB M CIIaBOB, WX
(r3ruecKMMH CBOMCTBaMH; H3y4yeHHe pe3y/bTaTOB KOPPO3WM MeTa/uioB (BO3MOXXHO
WCTIO/Ib30BaHUE BU/IeOMaTepPHA/ioB), 0COOEHHOCTeN B3aMMOEHCTBUS OKCH/A KabIUs U
HaTpus C BOJOMW (BO3MOXXHO MCIIO/Ib30BaHHWE BU/leOMaTepHasioB); UCC/Iel0BaHUE CBOWCTB
JKECTKOM BOJpBI; TIpollecca TOPeHHsl XKeje3a B KUC/IOpofe (BO3MOYKHO HCIIO/Ib30BaHUe
BU/IeOMaTepUasioB); TIPU3HAKOB TIPOTEKaHWsl KaueCTBEHHBIX peaki[uii Ha WOHbI (MarHus,
KaJTbL[Ws1, alFOMUHMS, [TUHKa, >kese3a(Il) u »kenesa(Ill), meau(Il); HabmtomeHre U onycaHue
MpOLIeCCOB OKpalllMBaHUsl TUIAMEHM HOHAMU HATpus, Kalus U Kaiblivsg (BO3MOXXHO

WCIOMb30BaHWe BHU/IeOMaTepUasioB); HCCAeZloBaHHMEe aM(OTepHBbIX CBOWMCTB THAPOKCHUjA




AJIIOMMHHA W THUAPOKCHAA L[WMHKA, PpelleHrWe 3>SKCIIepHMMEHTA/IbHBIX 3d[a4 II0 TeMe

«BakHeMIIIMe MeTasl/Ibl U UX COoeIHEeHUI»

XuMHUS U OKpYKarolas cpesa

4.1

Hogrble MaTepHaj/ibl U TEeXHOJIOTHH. BE‘HJGCTB&I N MdTepua/ibl B HOBCGAHEBHOﬁ JKU3HHU
yejoBeKa. XUMHS U 340POBbeE. be3omacHoe wucronb30BaHue BelmeCTB M XMMHUYECKUX

peakiuii B ObITy. [TepBast TOMOILb TIPY XUMHUECKUX 0’KOTaX U OTPaB/IeHUsIX

4.2

OCHOBBI 3KO/IOTMUECKOM TPaMOTHOCTU. XHMMHUYeCKOe 3arpsi3HeHue OKpY’Karolleld cpefibl
[MIJK. Pomb XvMUM B peIIeHUWH SKOJOTMUYeCKUX T1pobseM. IIpupoJHble HCTOUHHUKH
yT71eBOA0POAOB (Yrofb, MPUPOHBIN ra3, He)Th), MPOAYKThI WX TepepaboTKH, UX pPojb B

OBbITY ¥ IPOMBIIIJIEHHOCTH

4.3

XUMHUYeCKUi SKCTIepUMeHT: u3yueHre 0Opa3lioB MaTepHrasoB (CTEeK/IOo, CIIJIaBbl METaslIoB,

IMMoJIMMepHLIe MaTepI/IaI[BI)

TIIPOBEPSIEMBIE HA OI'D I10 XMWY TPEBOBAHUSA K PE3YJ/IbTATAM
OCBOEHUS OCHOBHOM OBPA30BATEJ/IbHOM ITPOI'PAMMBI

OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

Kopg,
npoBeps
eMoro
TpedoBaH
us

IIpoBepsieMble TPeOOBAHUSA K NMPeAMETHBIM pe3y/ibTaTaM 0a30BOro ypoBHsI
OCBOEHHs 0OCHOBHOM 00pa3oBaTe/1bHOI MPOrpaMMbl 0CHOBHOT'O 0011[ero
o0pa3oBanusi Ha ocHoBe PI'OC

IIpencraBnenue:

1.1

0 TI03HABAeMOCTH $IBJIEHWH TIPUPO/IbI, TIOHHMaHHe OOBEeKTHBHOW 3HAaUMMOCTH OCHOB
XVUMUYEeCKOW HayKu Kak 00/1acTH COBPEMEHHOTO eCTeCTBO3HAHUs, KOMITOHEHTa 001Ijei
KYJIbTYpbl W TIPaKTUUYECKOW [esiTeTbHOCTU Ue/ioBeKa B YCJIOBHUSIX COBPEMEHHOrO

o011iecTBa; MOHUMaHKe MeCTa XUMUU CPea APYTHUX eCTeCTBeHHBIX HayK

1.2

O HAY4YHBIX MeTO[aX IM03HdHHsA, B TOM UHCJ/I€ SKCIIEDUMEHTA/IBHBIX WM T€OPETHUYEeCKUX
MeTOdaX MCC/IedOBaHKWA BeIeCTB KW MH3yUeHUA XUMUUeCKHX peaKL[Hﬁ; ymMeHue

HCII0/Ib30BaTh MOJe/IU A1 00BbsICHEeHUS CTPO€HUSA aTOMOB U MOJIEKYJT

1.3

0 cdepax npodeccuoHa/NbHOMN esiTeIbHOCTH, CBSI3aHHBIX C XMMHeH U COBpeMeHHbIMU
TeXHOJIOTUSIMM, OCHOBaHHbIMU Ha JOCTWKEHUSX XUMUUYECKOM HayKW, UTO I103BOJIUT
o0yuaroImyMcsi paccMaTpUBaTh XUMHIO Kak cdepy cBoeit Oyyiijeit npodeccroHaibHON
JleATeIbHOCTU U CZle/laTh 0CO3HAHHBIN BHIOOP XMMUM KaK TPO(UILHOTO TIpeAMeTa IpH

rnepexoje Ha ypoBeHb CpeJiIHero O6H.[EFO 06p330BaHI/IH

BHaAEHI/Ie CHCTEeMOM XMMHUECKUX 3HAHUM U yMeHHe IIpUMEHATb CUCTEMY XUMHWUYECKUX




3HaHWM, KOTOpas BK/IIOYaeT:

2.1

Ba)KHeHIlIMe XUMHUYeCKre TOHSATHS: XMMUYeCKUi 371eMeHT, aTOM, MOJIeKyJia, BellleCTBo,
NIPOCTOe U CJIO)KHOE BellleCTBO, OJHOPO/HAs Y HeOLHOPOJHas CMeCb, OTHOCUTe/IbHbIe
aTOMHasi U MOJeKyJsipHasi MacChl, KOJIMUECTBO BeIlleCTBa, MOJIb, MOJISIpHas Macca,
MOJISIpHBIN 00BEM, OKCH/I, KMC/I0Ta, OCHOBaHUe, COJb (CpeZHsisl), XUMHUUecKast peakiusi,
peaklvii COeIHEeHUs], PeaKLMM Pa3/Io’KeHHs, Peakluy 3aMelleHus], peaklu obMmeHa,
TeryioBOM 3¢ ¢deKT peakiyu, 3K30- U 3HJOTEpPMHUECKHe peakLiH, pacTBOP, MaccoBast
Jons  XUMHUYeCKOro 3/eMeHTa B COeJUHEeHMM, MaccoBasi /oyl M IpOLieHTHas
KOHLIEHTpaLYsl BelljecTBa B PacTBOPe, PO aToMa, 3JIeKTPOHHBII C/I0M aToMa, aTOMHast
opbutasb, pajgdyc aroMa, BaJIeHTHOCTb, CTelleHb OKWC/IeHWsl, XUMHUeckKasi CBfi3b,
3/1eKTPOOTPULIATE/IbHOCT, M0JISIPHAasi U HeroJIsipHasi KOBalleHTHasi CBSI3b, MOHHAsl CBSI3b,
MeTaslyinuecKasl CBsi3b, KPUCTa/TMuecKasi pelléTka (aTOMHasi, MOHHasl, MeTa/ulueckKasi,
MOJIeKyJIsIpHasi), UOH, KaTUOH, aHUOH, 3/7IeKTPOJIUT U He3/IeKTPOJIUT, 3/1eKTPOIUTHYeCKast
JMCCOLMAIIYSI, PeaKLIMM MOHHOTO 00MeHa, OKUC/TUTeTbHO-BOCCTAHOBUTE/TbHbIE PEaKLIUH,
OKHUC/IUTEe/Ib U BOCCTAHOBUTEe/b, OKWUC/I€HWe U BOCCTAHOBJIEHUE, 3JIeKTPOJIU3,
XAMHUYeCKOe paBHOBeCHe, 00paTUMble Y HeoOpaTHMbIe Peakiii, CKOPOCTh XUMUYeCKOM

peakuuu, KataausaTop, [1/1K, Koppo3us meTasnios, CrijiaBbl

2.2

OCHOBOIIO/Iardrole 3dKOHbI XMMHWHU: 3dKOH COXPaHEeHHSA MaCChI, HepI/IOAI/I‘-IECKI/Iﬁ 3dKOH

.. MenpeneeBa, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH ABOrazipo

2.3

TEOpUM XUMHUHU: aTOMHO-MOJIEKY/ISIpHas TeOopus, TeOopusl 3JIeKTPOIMTUYeCKOU

JIUCCOLMALIAN

Bna,quHe OCHOBaMM XUMHUECKOU r'PaMOTHOCTH, BKJ'II-O‘-IEIIOH.[EI\/JII

3.1

yMeHVe TpaBU/IbHO MCIO/b30BaTh M3yUeHHble BellleCTBA U MaTepuasbl (B TOM 4YHCIe
MUHepasbHble yA00peHus, MeTa/yTbl U CIUIaBbl, TIPOAYKTHI 11epepaboTKH MPUPOJHBIX
WCTOYHHKOB YTJIeBOJOPOAOB (yIJisi, TIPUPOAHOTO rasa, HepTH) B OBITY, CETbCKOM
XO035I1CTBe, Ha MPOM3BO/CTBE U TIOHUMaHWe 3HaUeHHs )KUPOB, O€/IKOB, YI/IeBOJOB /IS
OpraHMsMa uesiOBeKa; yMeHUe IPOTHO3MpOBaTh B/MSHME BeLeCTB M XMMHUYEeCKUX

TIPOLIECCOB Ha OPraHU3M uesioBeKa M OKPY>KaroIyI0 TIPUPOAHYIO Cpey

3.2

yMe€HHe HHTErpyupoBaTb XHUMHWYECKHE 3HAHWA CO 3HAHHUAMU [OPYTIUX yq66HbIX

rnpeamMeToB

3.3

Ha/IlyHe OIIbITa pa6OTbI C Ppa3/IM4YHBIMMK HCTOYHHWKAMH I/IHCI)OpMaL[I/II/I [10 XHUMHU

(HayyHass ¥ HayuyHO-TIOMYy/IsIDHasi JMTepaTypa, CJOBapy, CIPaBOYHUKW, WHTEPHeT-

pecypchl)

3.4

yMeHHe OOBEeKTHBHO OIleHHMBaTh MH(OpPMAIMIO O BeIeCTBaX, WX TMpEeBpaIleHUusX U
MPaKTUYeCKOM TIpUMeHeHWH W yMeHHe WCIOo/b30BaTh eé i pelleHus ydyeOHO-

I103HABATEJ/IbHBIX 3a4a4

Bna,quHe OCHOBaMM TIOHATUHHOTO dlllapaTa U CHUMBOJ/IMUYECKOT'O fA3blKd XWUMHWU [OJIA




coctapsieHus1 (hOpMy/1 HeOpraHM4YeCKUX BelleCTB, YpaBHEHUIN XUMUUYECKUX peaKLUii;

ocHoBamMu xumudeckoit HoMmeHKaTyphl (IUPAC 1 TpuBHaIbHOMN)

YMmeHue OOBSICHATh CBSI3b TIOJIOXKEHUs 3yeMeHTa B Ilepuoandyeckoii cucreme C

UHC/JIOBBIMU XdPAKTEPUCTHUKAMU CTPOEHHSA aTOMOB XMMHWUYECKHX 3/IEMEHTOB (COCTaB u

° 3apsii siipa, o0OIllee YMC/IO0 3/IeKTPOHOB), pacripe/ie/ieHUeM  3JIeKTPOHOB  TIO
5HepreTUUeCKHM YPOBHSIM aTOMOB MepBbIX TPEX MepUO/0B, Kaaus U Ka/lbLus
[TpencraBneHve O MepUOAMYECKOM 3aBUCHMOCTH CBONCTB XMMHUYECKUX 371eMEHTOB

6 (paguyc aroma, 3/IeKTPOOTPULIATENIBHOCTh), TPOCTBIX W C/IOXKHBIX BeIeCTB OT
T10JIO’KeHUs 371eMeHTOB B Ilepuojuueckoil cucteMe (B MajbIX NepuUojiax U IJIaBHbBIX
MO/IPYIINax) v 37IeKTPOHHOTO CTPOEHHsI aToMa

7 YMeHue KnaccupuIMpoBaTh:

7.1 XUMUAYECKHe 371eMeHTbI
7.2 HeopraHuyeckue BelljecTBa
7.3 XUMHYeCKHe peakLiiu

8 YMeHue onpeensiTh:

8.1 BaJIeHTHOCTb U CTelleHb OKHUC/IeHUS] XUMUUeCKHX /1eMeHTOB, 3apsi/i NOHa
8.2 BU/J}, XUMUUECKOH CBSI3M U TUN KPHUCTA/UTMYECKON CTPYKTYPhI B COeJUHEHUSIX
8.3 XapakTep CpeZibl B BOJHBIX PaCTBOpax BelllecTB (KUC/I0T, OCHOBaHUM)

8.4 OKUCJ/IUTEe/Ib ¥ BOCCTAHOBUTE/Ib

9 YMeHure xapakTepu3oBaTh (pU3NUeCKre U XUMHUYeCcKHe CBOWCTBA:

91 TPOCTHIX BellecTB (KUCI0PO/I, 030H, BOOPO/, rpaduT, aiMa3s, KpeMHuH, a3oT, docdop,

' cepa, XJ10p, HaTPUM, Ka/uii, MarHui, Kaabl[ui, aTFlOMHAHUMN, Kesie30)

CJIOKHBIX BelecTB, B TOM YHCIe UX BOJHBIX pacTBOpPOB (BOJa, amMMHUaK,
XJIOPOBOZIOPOJ, CEpPOBOJOPOJ, OKCHUABI U TULPOKCHABLI MeTayioB [-IIA rpymnm,

9.2 amomunus, meau (II), nuska, xenesa (II u III), okcuap! yriepoga (II u IV), kpemHus
(IV), a3ota u ¢ocdopa (III u V), cepsl (IV u VI), cepHucras, cepHas, a3oTuCTas,
a3oTHas, ocdopHasi, yrojbHasi, KpeMHUeBast KUC/I0Ta U UX COJIN)
MIPOTHO3UPOBATh U XapaKTepU30BaTh CBOWMCTBA BeIleCTB B 3aBUCUMOCTH OT UX COCTaBa

9.3 Y CTPOEHHs, NpUMeHeHUe BelleCTB B 3aBUCUMOCTU OT UX CBOWCTB, BO3MOXXHOCTb
MpOTeKaHWs XMMWYeCKUX MpeBpallleHri B pa3/IMUHbIX yCIOBUSX

10 YMeHuHe COCTaB/IsATh MOJIEKY/ISIPHbIE Y MOHHBIE YpaBHeHHs peakKLiii, B TOM UuCIIe:

10.1 peakLuii MOHHOTO 0OMeHa

10.2 OKUC/IUTeTbHO-BOCCTAHOBUTEJIBHBIX PeaKL1i

10.3 WIIFOCTPUPYIOIIMX ~ XMMHUYeCKWe  CBOMCTBA  M3y4YeHHbIX  K/accoB  (Trpymm)

HeOpraHn4eCKuUX BellecCTB




10.4

MOATBEPXKAAIOIMIUX I'eHeTUYECKYH0 B3dMMOCBA3b MEXy HUMU

11 YMeHue BbIYMCSTE (POBOAUTH PACUEThI):
111 OTHOCHUTE/IbHYK0 MOJIEKY/ISIDHYI0O U MOJISIDHYIO MacChl BeLecTB, MacCOBYHO [OJIFO
' XUMHYECKOI'O 3/IeMeHTa B COeIMHeHUU
11.2 MacCOBYHO [JOJIIO BellleCTBa B pacTBOpe,
11.3 KOJINUeCTBO BellleCTBa U ero Maccy, o0bem ra3oB
114 M0 ypaBHEHWSIM XMMWYECKUX PEeakI[Mi W HaXOJUThb KOJMYEeCTBO BeIeCTBa, O0bEM M
' MacCy peareHTOB W/ NPOJYKTOB peakLiuu
12 Bnapnenuve (3HaHue OCHOB):
OCHOBHBIMM MeTO/IJaMM HayuHOTO T03HaHusl (Habmto/ieHre, n3MepeHre, SKCIiepUMeHT,
12.1 MOJle/IMpOBaHKe) IIpU H3Y4YeHWM BelLjeCTB U XMMHWUECKHUX SBJIEHWW; YMeHHe
chopmynrpoBathk NpobeMy U NIPeJIOKUTh MyTH e€ pellieHust
129 6e3omacHoi paboThl C XMMWYECKMMH BellleCTBaMH, XWMHUeCKOW TMOCyZod U
' nabopaTopHbIM 000py10BaHEM
npaBWiaMu  Oe3oracHoro oOpaiieHHsi C  BeleCTBAMH, HCIIO/Ib3YeMBIMH B
TIOBCEJIHEBHOM >KU3HM, TpaBWIaMU TOBeJleHUs] B Le/ssx cOepe)keHUs 3[0pOBbSI U
12.3 OKpYy>Katollleil TPUPOAHOM Cpejibl; MOHMMaHWe BpeJa (OMacHOCTH) BO3ZEUCTBUS Ha
JKMBbIE ~ OpPraHW3Mbl  OTPe/IeJIEHHBIX  BEIeCTB, CIOCOOOB  YMeHbIIeHUs U
TIpe/JOTBpallieHHs UX BPeJHOTO BO3/eHCTBUS
13 Hanuuue npakTUueCKMX HAaBBIKOB IUJIAHWPOBAHWS W OCYLLECTBJIEHUS C/IeIyOLINUX
XUMHUUECKUX 3KCIIepYMEeHTOB:
v3yueHue U omnucaHve (pu3nuecKuxX CBOMCTB BeIleCTB; O3HaKOMJIeHHE C (PU3NUeCKUMU
13.1 Y XVMHUYECKUMM SIBJICHUSMH; OIIbIThI, W/UTHOCTPUPYIOLLME TPU3HAKU MPOTeKaHUs
XUMHUYECKUX peakuu
13.2 n3yueHre crioco00B pa3ziesieHns: CMecei
TMoJIy4YeHre KUCI0po/ia U U3yvyeHre ero CBOMCTB; MOoJIyueHre BOJOpo/ia U U3yUYeHre ero
13.3 CBOICTB; TOJIyueHre yIJIeKWC/I0ro ra3a U M3ydyeHue ero CBOMCTB; MO/lyueHre aMMHaKa
Y U3y4YeHHe ero CBOWCTB
134 TPUTOTOBJ/IEHWE pacTBOPOB C OMNpeJe/iéHHOM MacCOBOM [Jlo/iel PpacTBOPEHHOIO
' Bell[eCTBa
135 TpUMeHeHre WHAWKATOpOB (/laKkMyca, MeTWIopaHKa U (QeHosdTanerHa) Ajst
' orpe/iesieHUs1 XapakTepa CpeZibl B paCTBOpax KUCJIOT U 11jesiouei
13.6 WCC/IelOBaHMEe Y OMNMCaHWe CBOMCTB HeOpraHWYeCKUX BelecTB pa3/IMYHbIX KJacCOB;

y3y4yeHHe B3aMMO/eMCTBUSI KUC/IOT C MeTa//laMy, OKCHJAMU MeTa/lIOB, PACTBOPUMBIMH U
HEepacTBOPHMMBIMUA OCHOBaHUSIMM, COJSIMM; TIOy4YeHHe HepacTBOPUMBIX OCHOBaHUM;

BBITECHEHME OJHOI'0 MeTa/lJla APYT'MM M3 pdaCTBOPd COJIM, NUCC/IeJOBaHNE aMQ)OTeprIX




CBOMCTB FMPOKCU/IOB aTFOMUHUS U LIUHKA

13.7

pellleHre SKCIepUMEeHTa/IbHbIX 33/lau M0 TeMaM: « OCHOBHbIE K/1aCChl HEOPraHUUeCKUX
CcoeIMHeHU»; «DJIeKTPOIUTUYeCKasl Auccolalus»; «BaxHeile HeMeTa/sTbl U UX

coelMHeHUs»; « BakHelIre MeTaslIbl U UX COeJUHEHUSI»

13.8

XUMHAYECKHe SKCIIepUMEeHTbI, WIMIOCTPUPYIOLMe TIPHU3HAaKW TPOTeKaHWs peakLuii
MOHHOT0 0OMeHa; KaueCTBeHHble peakl[MM Ha MPUCYTCTBYIOIME B BOJHBIX pacTBOpax
WOHBI: XJIOPH[-, OpoMuA-, noaua-, cynbdar-, dhocdaT-, kKapboHaT-, CUIMKAT-aHHUOHBI,
TUJPOKCH/I-MOHBI, KATUOHbI aMMOHUSI, MarHusi, KaiblLiysi, aJlOMUHUS, Keje3a (2+) U

xenesa (3+), meau (2+), LIMHKa

14

Ywmenue:

14.1

MpeJCTaB/sATh pe3y/ibTaThl SKCIeprMeHTa B (¢oOpMe BbIBOJIOB, J/l0Ka3aTesbCTB,

FPaCI)I/IKOB u Ta6J'II/IL[ U BbIABJIATH SMITMPDUYECKHE€ 3dKOHOMEPHOCTH

14.2

YCTaHaB/IMBATb CBA3W MEXAY pedIbHO Ha6ﬂ}OAHEMBIMI/I XUMHWUEeCKHMMHU sABJIEHUAMU U

MpoLleccaMy, TPOUCXOZSUMMA B MakKpO- ¥ MUKDPOMHpE, OOBSICHATH TPUUYHUHBI

MHOFOO6P&3HH BellecTB

ITIEPEYEHD 3JIEMEHTOB COAEPXAHUS, IIPOBEPAEMBbIX HA
OCHOBHOMTI'OCYJAPCTBEHHOM 3K3AMEHE I10 XM

Kop IIpoBepsieMblil 3/IeMeHT CO/iep>KaHUA
1 [TepBoHayanbHBIE XUMUYECKUE TIOHATHS
1.1 YucTeie BemjecTBa U cMecu. CriocoObl pas/iesieHusi cMecei
19 ATOMBI U MOJIeKy/1bl. XUMHUUecKre 3jieMeHTbl. CUMBOJIbI XUMUYECKUX 3/1IeMeHTOB. [IpocTeie
' Y CJIOXKHBIE BelleCTBa.
1.3 Xumuueckasi hopmy/ia. BaneHTHOCTb aTOMOB XMMUYECKHX 3/1eMeHTOB. CTereHb OKHUCIeHUsT
14 3aKOH TIOCTOSIHCTBA COCTaBa BellecTB. OTHOcCUTesbHasi aToMHass macca. OTHOCUTesIbHas
' MOJIeKyJIsipHas macca. MaccoBast o151 XMMHAUYeCKOr 0 3/1eMeHTa B COeZJUHeHUU
L5 KomnuectBo BerriectBa. Mosb. MosisipHasi Macca. MossipHbId 00b€éM Ta30B. B3anMOCBsI3b
' KOJIMUeCTBa, MaCChl ¥ YMCJ/1a CTPYKTYPHBIX €JMHUL] BellleCTBa
16 dusnueckue U XUMHUYECKHe SBJIeHWs. XMMHUecKass peakLusi U e€ IIpU3HaKu. 3aKOH
' COXpaHeHUs1 MacChl BeljecTB. XMMHUUYeCKre ypaBHeHUs
) [Tepyuoanueckuii 3akoH U Ilepuoguueckas cuctemMa XuUMUYeCcKUx 3iemeHToB [I.U.
Menpeneea. CTpoeHre aTOMOB
2.1 [Tepuognueckuii 3akoH. [lepuogvueckasi cuctemMa XUMHYeCKUX sjemeHToB [I.U.
Mengpeneesa. Ileprogs! u rpynmbl. @U3HUeCKU CMBICI NOPSIAKOBOIO HOMepa, HOMEpOB




nepuozia ¥ rpynmsl 3/1eMeHTa

Crtpoenue aromoB. CocTaB aTOMHBIX sziep. M30Tomnbl. DneKTpoHbl. CTpoeHre 3/IeKTPOHHBIX

2.2 000/i0uek aTOMOB TiepBbIXx 20 XUMHUeCKMX 371eMeHTOB Ilepwoguueckoii cucremsl [.1.
MengeneeBa
3aKOHOMEpPHOCTU B M3MeHEeHHWH CBOWCTB XMMHWUECKUX 3/IeMEHTOB TepPBbIX TPEX MEepPHO/IOB,
53 Kamusi, Kanblg (pajydyca aToMOB, 31eKTPOOTPHULIATEbHOCTH, META/IMUeCKUX |
' HeMeTa/l/TMUeCKUX CBOMCTB) U UX COeIMHEeHHI B COOTBETCTBUU C MOJI0XKEHUEM 3/IeMeHTOB B
[TeprioiMuecKoii cucTeMe U CTPOEHUEM MX aTOMOB
3 Ctpoenue BelrjecTBa
31 XuMmunyeckas CBSI3b. KoBanentHas (monsipHas " HeTI0JISIpHast) CBSI3b.
' DMeKTPOOTPULIATETbHOCTh XUMUUECKUX 3/1eMeHTOB. VIoHHast CBsi3b. MeTajuinueckasi CBsi3b
39 Tunbl KpUCTA/UVIMYECKUX PpeIIETOK (aToOMHasi, WOHHasl, MeTa/ylnueckas), 3aBUCUMOCTh
' CBOMCTB Bell[eCTBa OT TUIA KPUCTA/VTNUeCKOU PelléTKA U BUA XUMUUECKOM CBSI3U
4 BakHelve mnpejicTaBUTe/IM HeOpraHMYeCKUX BelecTB. HemeTanibl U UX coeUHEHUS.
MeTasnnbl ¥ UX COeJUHEHUST
Knaccudukaiuss ¥ HOMEHK/IaTypa  HeOpraHM4eCKUX  COeJUHEHWM:  OKCUJIOB
il (coneobpa3ytoie: OCHOBHbIe, KHWC/IOTHble, aM(doTepHble) U HecoJieobpasyrollye;
' OCHOBaHMW# (11€10YM YW HepacTBOPUMbIe OCHOBaHWS); KUCIOT (KUCIOPOACOJepsKaliie U
0ecKHCIOpO/iHbIe, OJHOOCHOBHBIE 1 MHOT'OOCHOBHBIE); COJIel (CpeJHUX U KUC/IBIX)
42 dusnueckre U XUMHUUECKHe CBONCTBA MPOCTHIX BellleCTB-HEMETas/uIOB: BOJOPO/ia, XJI0pa,
' KUCJIOPO/ia, Cephl, a30Ta, (ocdopa, yriepoja, KpeMHUs
43 dusnyeckre U XMMHUYeCKHe CBONCTBA MPOCTBLIX BelleCTB-MeTasl/IOB: JIUTUS, HAaTpUsl, Kasus,
' MarHusl U KaJblus, aFOMUAHKS, >Kejie3a. JIeKTPOXUMUUeCKU Psi/i HalpsKeHUH MeTaslioB
a4 dusnyecke W XMMHUYeCKHe CBONCTBA BOJOPOJAHBIX COeAVWHEHUN HeMeTaslIoB:
' XJIOPOBOZIOPO/a, CEPOBO/IOPO/ia, aMMUAKa
A5 dusnyeckre U XMMUUeCKUe CBOMCTBAa OKCHAOB HeMmeTas/uioB: cepkwl (IV, VI), azora(ll, 1V,
' V), docdopa(lll, V), yraepoaa(ll, IV), kpemuusi(IV). [TonyueHre 0KCH0B HEMeTa/IOB
46 XuvMuyeckre CBOMCTBa OKCUoB: MeTa/uioB IA—IITA rpynm, tmHka, megu(1l) u xenesa(1l, III).
' [TonyueHrie OKCU/IOB METAJITIOB
47 XuMuyeckue CBOMCTBa OCHOBaHWH U aM(OTepPHbIX THAPOKCHOB (Ha pUMepe THAPOKCH/0B
' aTFOMUHMS, Kese3a, IMHKA). [ToyueHre ocHOBaHUM U aM(bOTepHBIX THAPOKCH/IOB
OO1ie XUMHUYeCKHe CBOWMCTBA KHC/IOT: XJIOPOBOJOPOAHOMN, CEepOBOJOPOIHOM, CePHUCTOM,
4.8 cepHOM, a30THOM, (ocdopHOl, KpeMHHeBOH, yrosibHOW. OcoOble XMMUUYECKHe CBOMCTBA
KOHL|EHTPMPOBAHHOM CepHOW M a30THOM KUCOT. [lonyueHre KUC/IOT
4.9 OOb1ire XMMHUYeCKHe CBOMCTBA cpeJHUX cosieid. [TosyueHue comeit
4.10 [Tonyuenue, cobupaHue, pacro3HaBaHWe BOJOPOJA, KHUCIOPOJa, aMMHAKa, YIJIEKHUCJIOrO




rasa B laboparopun

[TonyueHre aMMyaKa, CepHOW W a30THOW KHUCJIOT B MPOMBIIIIEHHOCTH. OOIme crocoOs

4.11
MOTy4YeHUs1 MeTa/lJIOB
4.12 I'eHeTHUecKasi CBSI3b MeXK/y KlacCaMM HeOpraHUUeCKUX CoeuHeHn!
5 XuMHUYeCKre peakiiuu
Knaccudukanyss XMMUUeCKUX peakluil M0 pa3/IMuUHbIM MpH3HAKaM: 10 YMC/IY U COCTaBy
5.1 YYaCTBYIOIIUX B peaklUyd BeIecTB, MO TeryioBoMY 3ddeKTy, 1Mo U3MeHeHUI0 CTereHei
OKHCJIEHUSI XUMUUECKHX 371EMEHTOB
- TerioBo 3¢ ¢deKT XUMHUUYECKOW peakluM, TepMOXHMHUYEeCKHWe ypaBHeHUs. OK30- U
' 3H/J0TepMUYeCKUe peakjuu. TepMoOXuMHuueckre ypaBHeHUs
OKuCIMTeTbHOBOCCTAHOBUTE/IbHbIE peaklyu. OKUCIUTENIM U BOCCTaHOBUTeU. [Iporeccel
5.3 OKHCJIEHUSI M BOCCTAHOBJIEHHS. DJIEKTPOHHBIM 0ajlaHC OKHUC/TUTE/TbHOBOCCTAaHOBUTE/TLHOM
peakuuu
5 4 Teopuss 5/1IeKTPOIUTUUECKOW AuccOLMalvd. KaTWOHBI, aHUOHBL.  DJIEKTPOIUTBHL U
' He1eKTpoiuThl. CUTbHBIE U C/1a0ble 3/1eKTPOUThL. CTereHb ANCCOI[UALH
. c Peakiiiy MOHHOrO oOMeHa. YCJ/IOBHUSI MPOTEKAHUs peaklWii MOHHOrO oOMeHa, TOJIHbIe M
' COKpallléHHbIe NOHHbIE YDAaBHEHUsI peaKLUu
6 XUMUA U OKpysKaroLas cpesa
BellectBa ¥ Marepuasnbl B MOBCeJHEBHOM >XM3HU UejioBeKa. be3oracHoe HCIOIb30BaHUe
6.1 BEIIECTB U XWMWUECKHUX peakiuid B Jlabopatropur U ObiTy. IlepBas TIoMoIIb TMpH
XMMHUYECKUX 0KOrax U OTPaBJIEHUSIX
XHMUUeCKOe 3arpsi3HeHHe OKpY’Karolllel cpefibl (KUC/IOTHbIE Z0XKH, 3arpsi3HeHUe TOYBHI,
6.2 BO3yXa U BOMOEMOB), crocobbl ero mpenoTBpaiieHus IlpemenbHass JoOMycTHMasi
' koHreHtpaius BemjectB (I1/JK). Pomb XuMuM B pellleHMM 3KOJOTHMUECKUX TIPOO/eM.
Ycunenue napHUKOBOTO 3¢ dekTa, pa3pylieHre 030HOBOIO CJI0sI
[TpumeHeHue cepbl, a3oTa, (ocdopa, yriepoja, KpeMHHS W UX COeAUHEHWM B OBITY,
6.3 MeJULMHe, POMBILLJIEHHOCTH U CelbCKOM XO03gUCTBe. [IprMeHeHre MeTas/uiOB M CI1/IaBOB
' (cranb, 4yryH, AOpaTlOMUHUM, OpoH3a) B OBITY U TPOMBIIIEHHOCTH WX COeAUHEeHWM.
[ToHSITHE O KOPPO3WM META/IJIOB, OCHOBHBIE CITOCOOBI 3aIIUThI KX OT KOPPO3UH
64 [IpuposHble WCTOYHUKHK YI/IeBOAOPOJOB (Yrosib, MPUPOAHBIN ra3, HedThb), MPOAYKTbl UX
' niepepaboTky (0€H3UH), UX POJIb B OBITY U TIPOMBIIILJIEHHOCTU
[TepBOHAYabHBIE TIOHATHS 00 OpPraHUYeCKHX BellleCTBax Kak 0 COeMHEHUSIX yTepofa (MeTaH,
6.5 9TaH, 3THWIEH, alleTH/IeH, 3TaHOJ, TJIMIEePUH, YKCycHast KucsioTa). [ToHsTHe 0 OUOIOrHJecKu
Ba)KHBIX BEIT|ECTBAX: KUpaX, Oe/Kax, yriaeBoJax — U UX POJv B )KU3HHU UeIOBeKa
7 PacuéThr:
7.1 1o popMy/iaM XUMUUECKUX COeMHeHUN




7.2 Macchl (MacCcoBOW) [0/ PACTBOPEHHOIO BellleCTBa B paCTBOpe

7.3 110 XMMUY€eCKUM YPaBHEHUSM

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATE/ILHOI'O
IIPOIIECCA
OBA3ATE/ILHBIE YYEBHBIE MATEPHIAJTEI J/IS1 YUEHUKA

 Xumus: 8-i kjacc: 6a30BbIil ypOBeHb: yueOHUK; 5-e u3/jaHue, iepepabotaHHoe ["abpuesnisiH
O.C., OcrpoymoB N.I"., Cnagkos C.A. AkirioHepHOe 00111ecTBO «/31aTenbcTBO
«IIpocserieHue»

* Xumusi: 9-i Kacc: 6a30Bblii ypOBeHb: YUeOHUK; 5-e u3zjaHue, epepaboTaHHOe
I'abpuensH O.C., Octpoymos W.T'., Cnagkor C.A. AkirioHepHOe 00111ecTBO «3/1aTenbCTBO
«[Ipocserenue»

Xumust. 8 knacc. ba3oBbiit ypoBeHb. Pabouast TeTpaib

Xwumusi. 9 knacc. ba3oBbiii ypoBeHb. Pabouasi TeTpazib

Xumusi. Tetpazib A1t 1abOpaTOPHBIX OMBITOB U MTPAKTHUECKUX paboT. 8 Kmacc

Xwumusi. Tetpazib A1t 1abOpaTOPHBIX OMBITOB U MPAKTHUECKUX paboT. 9 Kiacc

METOJNYECKHUE MATEPHUAJIbI V151 YUUTEJIA

Xumust.8 knacc. ba3oBbiii ypoBeHb. [IpoBepouHble ¥ KOHTPOJIbHBIE Pa0OThI

Xumusi. 9 knacc. ba3oBbiii ypoBeHb. [IpoBepouHbie 1 KOHTPOJIbHbBIE paOOTHI

Xwumusi. 8-9 kaccel. ba3oBbiit ypoBeHb. MeToguueckre peKOMeHJaliy K yueOHKam
abpuensia O.C., OctpoymoBa N.I"., Cnagkosa C.A.

NN ®PPOBBIE OBPA30BATEJIBHBIE PECYPCBHI 1 PECYPCBI CETA
NHTEPHET
http://school-collection.edu.ru
http://fcior.edu.ru
Anpekc.Yuebnuk https://education.yandex.ru/home/
Yuu.py https://uchi.ru/
Enunbiii ypok https://www.xn--d1abkefqipOa2f.xn--plai/
Wnudoypok https://infourok.ru/
[Toptan «bunet B byayiee» https://site.bilet.worldskills.ru/
OneKTpOHHbBIE BEPCUU yUueOHO-MeTOJUUeCKUX KOMIUIEKCOB, BXO/SAIINX B PefiepaibHbIH
niepedeHs https://media.prosv.ru/
[TnatdopMma A5t MpoBeJieHUsT OIUMITUA/L U KYPCOB « OJTAMITAYM»»
https://olimpium.ru/
[TnaTdopma A5t TOArOTOBKM K onumIrazaM https://olimpiada.ru/
Bcepoccutiickuii 00pa3oBaTesibHbINA MPOEKT «YPOK LU(PPbI»
https://ypokiudpbl.pd/
EnnHas KosteKiys udpoBbIX oOpa3oBaTenbHBIX pecypcoB http://school-collection.edu.ru/
[MTopran «LludpoBoe obpazoBanue» http://digital-edu.ru/
Mob6ubHOoe 3/1eKTpoHHOe 0Opa3oBaHue https://mob-edu.ru/
LECTA https://lecta.rosuchebnik.ru/
Caiit ®UIIN http://fipi.ru/



PIIOU MockoBckoi obmactu https://rcoi.net/

Pemty OI'3, Peity EI'D https://ege.sdamgia.ru/, https://oge.sdamgia.ru
On-naiiH mikomna «Pokcdopa» https://foxford.ru/

CepBuCHI 1/ CO3[jaHUsI MHTEePAKTHUBHBIX 3aZiaHuii https://learningapps.org/,
https://www.menti.com/

OO0pa3zoBaTenbHbIH 11eHTP «B3neT» https://olympmo.ru/

I'no6an Jlab (ryiobanbHas KombHast jaboparopust) https://globallab.org/ru/
OHJ1akH-1IKOJIa AJ1s1 AeTel U MOJAPOCTKOB

https://skysmart.ru/

http://www.chemnet.ru

http://experiment.edu.ru

http://chemistry.narod.ru

http://him-school.ru



