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COOEPKAHVE YYEBHOrO TIPEAMETA «XUMWS»

8 KJIACC

I'IepBOHaqaanble XUMUYHECKME NMOHATUA

IIpenmer xumuu. Posb XMMHUM B JKM3HM 4eJOBeKa. Tela M BeElIECTBA.
dusnyeckue CBOMCTBA BEIIECTB. ATrperaTHoe COCTOsiHuE BemiecTB. [loHsTHe
0 MeToHax MO3HAaHUS B XUMHU. XUMHUS B CUCTEME HayK. UHCTHIC BEIIECTBA U
cmecu. CriocoOBl pa3ziesieHus] CMecei.

ATOMBI W MOJNEKYNbl. XHUMHYECKHE IIeMEeHTH. CHMBOJBI XUMHUYECKHUX
sneMeHTOB. [IpocThie U clIoKHBIE BeMIeCTBAa. ATOMHO-MOJIEKYJISIPHOE YUeHHE.

Xumunueckas ¢opmyna. BaleHTHOCTP aTOMOB XHMHYECKHX JIIEMEHTOB.
3aKkOH NOCTOSIHCTBAa cocTaBa BelecTB. OTHOCHUTENbHas aTOMHAs Macca.
OTHOcHUTENIbHAsE MOJIEKYJIsIpHasi macca. MaccoBass JOJsI XUMHYECKOTO
3JIEMEHTA B COCJIMHCHUM.

dusuueckre M XUMHUYECKHE SBJIEHUS. XHMHUUYECKas peakuus u eé
MpU3HAKW. 3aKOH COXPaHEHHUs MacChl BElIECTB. XUMHUYECKHE YpPaBHEHHSI.
Kmaccupukanmss  XUMHYSCKHX  peaknuid  (COeIMHEHUs,  Pa3JIoKECHUs,
3aMeleHus1, oOMeHa).

XUMHUUYECKUN DKCHOEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOM MHOCYdOM, C
nmpaBuwiaMd padoTel B nabopaTtopuu W OpuéMaMu OOpamieHUs C
nmabopaTopHBIM OOOPYJOBAaHUEM; H3yUYEHHE U OIHcaHue (UIUISCKUX
CBOICTB 00Opa3l0OB HEOPraHUYECKUX BEIIECTB; HAOJIOJeHHE (HUZUISCKUX
(nmnaBIeHUWE BOCKA, TasHUE JIbJIa, PACTUPaHUE caXapa B CTyHKe, KHIICHUE U
KOHICHCAIIUS BOJBI) M XUMHYECKHX (TOpPEHHE CBEYH, IPOKAIMBAHUC
MEIHOH IIPOBOJIOKH, B3aMMOJEHCTBHE Mejla C KHCJIOTOM) SIBJICHHH,
HaONIIOJICHNE ¥ ONMHCAaHHE NPU3HAKOB IIPOTEKAHUS XUMHYCCKHUX PEaKIIui
(pa3znoxxeHHWe caxapa, B3aUMOICHUCTBHE CEPHOM KHCIIOTBHI C XJIOPHUIOM
Oapusi, pasmoxeHume  ruapokcuma  wmeau(ll) mpum  HarpeBanuw,
B3amMoOJIeicTBUE JKkeje3a cC pactBopom conm  wmenu(ll)); wusyuenwue
crroco0OB pasznelieHus cMeceil (C MOMOIIBID MarHuTa, (QWIFTPOBaHUE,
BBITIApUBAHUE, MAUCTWIIISANUS, XpoMmarorpadus), NOpOBEeICHHE OYUCTKU
MMOBapeHHOW COJIM; HAOJIOJEHHWE W OIMCAaHHWE PEe3yJIbTaTOB IPOBEICHUS
ONbBITa, WIUTIOCTPUPYIOUIETO 3aKOH COXPaHEHMsI MacChl; CO3/IaHUE MOJIeJIeN
MOJIEKYJI (IIapOCTEP>KHEBBIX).

BaHelwme npeacTaBUTE/IM HEOPraHUYECKMX BELLECTB

Bo3nyx — cmech razoB. CocrtaB Bo3myxa. Kucmopom — 3JIeMEHT H
IMPOCTOE BEMmIeCTBO. HaxokaeHwe Kuciopoaa B TIpUpOJLie, (DU3HYSCKHE H
XUMHYecKne cBoWcTtBa (peakmuu ropeHus). Oxcunel. [Ipumenenne
kuciaopoma. CrocoObl  TIONydeHHUsI  KHUCJIoOpoja B JjabopaTopuu |
MPOMBIIIJICHHOCTH. Kpyrosopot KUCIIopoaa B npupone. O30H —
aJUTOTPOITHAs MOIU(DHUKALUS KHCIOPOIA.

TemnoBoit 3 PEeKT XUMUUECKON pEaKlHu, TSPMOXUMHUYCCKHUEC yYpaBHCHUS,
9K30- U dHAOTEPMHUYECKHE peaKInu. TOIUIMBO: yTroiib U MeTaH. 3arpsa3HeHHUe
BO3/IyXa, yCWJICHHE TTapHUKOBOTO 3(peKTa, pa3pyIieHne 030HOBOTO CIIOS.

Bomopon — snemeHT m mpoctoe BemiecTBO. HaxoxaeHue Bomopona B



npupone, (U3NUECKHME M XHWMHYECKHE CBOMCTBA, INPHMEHEHHUE, CIIOCOOBI
noxydeHus. Kucnotst u conm.

KonuuectBo BemectBa. Moabs. MonsipHas macca. 3akoH ABoraapo.
MonsipHBIii 006EM ra30B. PacdéThl M0 XUMHYECKUM ypaBHESHUSM.

dusnyeckue cBoiicTBa BoAbl. Boma kak pacTtBoputTenb. PacTBOpsI.
HacelmmeHHbple M HEHACHIIEHHBIE DPAcTBOPHBL. Pacmeopumocms eewecms 6
600e.1 MaccoBas J10J1s1 BEIlleCTBAa B pacTBOpe. XUMHYECKHE CBOICTBa BOJIBI.
OcHoBanus. Ponp pacTBOpoB B mpupojsie U B KU3HU 4enaoBeka. Kpyrosopor
BOABI B MpPHUPOAE. 3arpsA3HEHHE MPUPOAHBIX BoA. OxpaHa HW OYHCTKA
MIPUPOIHEIX BOJI.

Knaccudukanus Heopranndeckux coeauHennit. Oxkcuasl. Kiaccudukanust
OKCHIIOB: cojeoOpa3yromue (OCHOBHBIE, KHCIOTHBIC, aM(OTEepHBIE) H
HeconeoOpasyromue. HoMeHknatypa  OKCHIOOB  (MEXIyHapomHas |
TpuBHajbHas). Pu3nUeckue U XUMHUYECKHE CBoiicTBa okcuaoB. IlomydeHue
OKCH/JIOB.

OcnoBanusa. Knaccmbukanmsi OCHOBaHMIl: MIENOYM M HEPACTBOPHUMBIE
ocHoBaHUs. HoMeHknIaTypa OCHOBaHMH (MeXIyHapoJHas M TpUBHAJIbHALA).
dusnyeckue U XMMUUYECKHUE CBOMiCcTBA OCHOBaHUM. [lonyuyenue ocHOBaHUM.

Kucnotsr. Knaccudukarmst KUCJIOT. Homenknarypa KHUCIOT
(MexayHapogHass UM TpuUBHaIbHas1). PuU3MUEeCKHMEe W XUMHUYECKHE CBOHCTBa
kucaoT. Pan aktuBHoctu metaiuioB H. H. bekerosa. Ilonyyenue KUCoT.

Comn. Homenknatypa coneil (MeXayHapoAHasi W TPUBHAJIbHAL).
dusnyecKkrue U XUMUYECKUE CBOMcTBa coJieil. Ilomyuenue comeil.

I'eneTndeckast CBSI3b MEXIy KJIacCaMHM HEOPTaHWYECKUX COSTUHEHHH.

XUMUUYECKUN DKCIOEPUMEHT: Ka4€CTBEHHOE OIPEIEICHUE COASpPKaHUs
KHCIOpOoJa B BO3JyXe; IIOJydYeHHWE, CcOOMpaHHE, paclio3HaBaHUE U
H3y4YeHHE CBOMCTB KHCJIOpOJa; HAOJIOJIEHHE B3aHMOJICHCTBHUS BEIIECTB C
KHUCJIOPOAOM U YCJIOBHUA BO3HHUKHOBCHHSA W TPCKpAIICHUSA TOPCHUA
(mo>xapa); o3HaKOMJICHHE C 00pa3aMu OKCHJIOB U OITMCAHHUE HX CBOWCTB;
MOJIy4eHHe, cOOMpaHue, paclno3HaBaHUE M H3yYSHHE CBOMCTB BOAOPOIA

(ropenue); B3aumopelicTBue Bogoposa ¢ okcuaom meau(ll) (BozmoxHO
HUCIIOJb30BaHHUE BHUIAEOMATEpHUATIOB); HaOIIOAEHHE OOpa3IloB BEMIECTB
KOJIMYECTBOM | MOJB; WUCCIEIOBAaHUE OCOOCHHOCTEH pacTBOPCHUS
BEIIIECTB C PAa3JIMYHON PacTBOPHUMOCTBHIO; HPHUTOTOBJICHHUE PACTBOPOB C
oTipeieIEHHON MacCcOBOM nojaen pacTBOPEHHOTO BEIIEeCTBA;
B3aUMOJICHCTBHE BOABI C MeTAIIaMU (HAaTPUEM M KajdblueM) (BO3MOXKHO
HUCIIOJIb30BaHHUE BHUJICOMATEPHUATIOB); ONIPSACICHUE PACTBOPOB KHUCIOT U
meJovYe C [OOMOIIBIO HHAWKATOPOB; HCCIEeAOBaHHE 0Opas3mosB
HEOPraHWYEeCKUX  BEIIEeCTB  Pa3JIMUYHBIX  KJI4acCOB;,  HAOJIIOJIeHUE
U3MCEHEHHUs OKPAaCKHM HWHJIHUKATOPOB B PAacCTBOpaxXx KHCIIOT WU MICIOYCH;
n3ydeHue B3aumojeiictBus okcuaa menu(ll) ¢ pactBopom cepHoit
KHCJIOTHI, KUCJIOT C METaJJlaMH, PEeaknuil HeHTpalu3anui;, MOJIydeHHE
HEpaCTBOPUMBIX OCHOBaHUWI, BBITECCHCHUE OJIHOIO METajla APYTUM U3
pacTBOpa COJIM; PCIICHHUE JKCICPUMCHTAIbHBIX 3aJad 10 TeMe
«BaxxHelne Ki1acchbl HEOPraHUYECKUX COCAMHEHU N .

MeproaMyecKMi 3aKoH 1 Nepuognyeckan cucTeMa XMMMUYECKHX



anemeHToB A. U. MeHgeneeBa. CTpoeHue aTOMOB.
XnMuueckas cBasb. OKUCMTENIbHO-BOCCTAHOBUTE/IbHBIE peakLmm

ITepBhie TTONBITKH KIACCU(MUKAIMUA XUMHYCCKUX IeMEHTOB. [loHsTHE
O Trpymnmax CXOOHBIX »JJIEMECHTOB (IIEJOYHBIE M MISIIOYHO3EMEIbHBIC
METaJIbl, TaJOTeHbI, HHCPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPhIC O0pa3yroT
aM(bOTEepHBIC OKCHUIBI U THUAPOKCHIHL.

Ilepuonnueckuii 3akoH. [lepronnueckas cucteMa XUMUYECKUX DJIEMEHTOB
J. U. Menneneea. KopoTkomepuonHas | IJIUHHOICPUOIHAS (HOPMEI
Ilepuonnueckoii cucrembl Xumuueckux odieMmeHToB [l M. Menaeneena.
Ilepuonsr u rpynnel. PU3nYECKUl CMBICT TMOPSAKOBOIO HOMEpa, HOMEPOB
MepUoaa U IpyInbl dJIeMeHTa.

Ctpoenne atomoB. CocTtaB aTOMHBIX saep. V3orombl. DaekTporsl. CTpoeHne
JJICKTPOHHBIX 00070YeKk aToMoB TmepBbIX 20 XUMHUYCCKHX JJIEMCHTOB
ITepuonuueckon cucremsl . M. MenneneeBa. XapaKTEpUCTUKAa XUMHUYECKOIO
3JIEMEHTA M0 ero nojoxxeHuto B [lepuoanueckoii cucreme . U. Menneneena.

3aKOHOMEPHOCTH HU3MCHCHHS paauyca aTOMOB XUMHIYICCKHUX
3JIEMEHTOB, METAJUIMYECKUX M HEMETAJJIMUYECKUX CBOUWCTB IO TPyIIlaM U
nepuonam. 3HadyeHue llepuonuueckoro 3akoHa U Ilepuoamueckoi
CHUCTEMBI XUMHUYECKUX DJIEMEHTOB JJIsI Pa3BUTHUs HAyKU U OPAKTUKU. [I.
. MenneneeB — y4€HBIN U TpaXJaHUH.

Xumudeckas cBsi3b. KoBasieHTHas (TOJsIpHAsE W HEIMOJSPHAS) CBA3b.
DIEKTPOOTPULIATEIFHOCTh XUMHUYECKUX 3JIeMeHTOB. MoHHas cBs3b. CTeneHb
OKHUCJICHUS. OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC peaxuuu. Ilponeccs
OKHCJICHHS M BOoCcCTaHOBICHUS. OKHUCIUTEIN U BOCCTAHOBHTEIIH.

XuMUYeCKU IKCIIEPUMEHT: U3y4YeHHE 00pa3lOB BEIIECTB METAJLIOB U
HEMETaJIJIOB; B3aUMOJIEUCTBHE TUAPOKCHUA [IUHKA C pacTBOPAMHU KHUCIIOT
U [IeJIOYEeH; TPOBEAEHHE ONBITOB, WIJIIOCTPUPYIOIMIUX MOPUMEPHI
OKHCJINTEIHLHO-BOCCTAaHOBUTEIILHBIX peakuuit (ropenwue, peakuuu
pa3IoKEeHUsI, COETUHCHHUS).

Mexnpememue ceasun

Peanuzanus MeXIpeAMETHBIX CBS3€H NOpH H3YYEHHH XUMHHUB 8
KJIacCE€  OCYHISCTBIISIETCS  4Yepe3  HCIIOJb30BaHWE  Kak  o0mmx
€CTCCTBCHHO-HAYYHbBIX HOHﬂTHﬁ, TaK H HOHSITPIﬁ, SABJISTFOIIIU X CSI
CUCTEMHBIMM JIA OTACIIBHBIX TPEAMETOB €CTECCTBCHHO-HAYYHOT' O THUKJIA.

OO0mue ecTeCTBeHHO-HAayYHbIC TOHSTHS: HAay4YHBIH (DaKT, TUmoresa,
TEeOopHus, 3aKOH, aHallu3, CHHTE3, KIacCUuPUKAIUs, IEePUOTUIHOCTB,
HaOIIOICHNE, OJKCIEPUMEHT, MOICIUPOBAHUES, HW3MEPEHHE, MOJIECIb,
SABJICHUC.

duszuka: MaTepus, aToM, SJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKITH]I,
N30TOIIbI, PaIVUOaAKTHUBHOCTD, MOJICKYJIa, BHGKTpI/IquKHﬁ 3a- pdna,
BEIIECTBO, Teno, OOBEM, arperaTHoe COCTOSIHHE BemecTBa, ras,
¢usuyeckue BEIUYUHBI, CIUHUIIBI H3MEPEHHUsS, KOCMOC, IUIAHETEI,
3BE311b1, COJIHIIE.

buonorus: ¢porocuHTe3, npixanue, ouocdepa.

leorpadus: armocdepa, runpocdepa, MUHEpPAIbI, TOPHBIC ITOPOJIbI,
MOJIC3HBIC UCKOIIAeMBbIC, TOILUIUBO, BOJHBIC PECYPCHL.



9 KJIACC

BelecTBo M xuMHYecKas peakuuna

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucteMa XUMHYECKUX 3JIEMEHTOB
Jd. U. MenneneeBa. CTpoeHHE aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU
CBOMCTB XUMHYECKUX 3JIEMEHTOB IIEPBBIX TPEX NEPUOJOB, Kalus, KaJIbLUI U
X COCOHMHCHHMM B COOTBETCTBHH C IIOJIOKCHHEM DJJIEMEHTOB B
ITepuonnueckoii cucteMe U CTPOSHUEM UX aTOMOB.

CtpoeHnue BEIIECTBA: BUIBI XUMUYECKOH CBSI3H. Tune:
KPUCTAJUIMYECKUX PEUIETOK, 3aBUCUMOCTH CBOWMCTB BEILIECTBAa OT THIIA
KPUCTAJUINYECKOUN PEHIETKH U BUJA XUMUYECKOU CBSI3MU.

Kmaccudukanmss ©  HOMEHKJIATypa  HEOPraHHMYECKHX  BEIISCTB
(MexXxayHapongHass W TpPUBHAIbHas). XWMHYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIMXCSI K pa3jIM4HBbIM KJlacCaM HEOPraHMYECKHUX CO- E€IUHEHUH,
TCHETUYCCKAs CBA3b HeOpFaHI/I‘IeCKI/IX BCILICCTB.

Knaccudukanus XuMHUYECKUX peaklHil Mo pa3iIudHbIM MpU3HaKaMm (I1o
YYCJIy U COCTAaBY YYAacTBYIOLIUX B pPEaKIUU BEUIECTB, I10 TEMJIOBOMY
3¢p(deKTy, 110 U3MEHCHUIO CTCIICHCH OKHUCJICHUS XUMHUYCCKUX DJICMCHTOB,
MO OOPaTUMOCTH, 10 YYACTHIO KaTajan3aTopa). IK30- U dIHIOTCPMUICCKHUEC
peakuy, TEpMOXUMHUUYECKUE YPABHEHUSI.

[MoHsATHE O CKOPOCTU XUMHUYECKOH peaknuu. [loHsATHE 00 0OOpPaTHUMBIX U
HeO6paTI/IMBIX XUMHUUYCCKHUX peaKuI/mx. HOHSITI/IC O TOMOTCHHBIX H
TeTepOreHHBbIX peakuusix. [lowamue o0 XUMUYECKOM  pPABHOBECUU.
Daxkmopul, eruAOWUe HA CKOPOCMb XUMUYECKOU peakyuu U Noa0dACeHUe
XUMUYECKO2O PABHOBECUSI.

OKHUCIUTENFHO-BOCCTAHOBUTEIbLHBIE PEaKIMU, JJEKTPOHHBIM OajaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIbHON peakuuu. CocTaBieHUE YpaBHEHUM
OKHUCJIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C MHMCIIOJIB30BAaHUECM METOLAa
AIIEKTPOHHOTO OallaHca.

Teopust 3JIEKTPOJIUTHUECKOMN JIUCCOIIMAIIHNH. DNEeKTPOIUTHI u
HedJIEKTpoJauThl. KaTuoHbl, aHMOHBI. MeXaHu3M JUCCOLMALMU BEIIECTB C
pa3J'[I/I‘-IHBIMI/I BUIAaMHU XHMquCKOﬁ CBJsI3U. CTeHeHB AUucconuanmu. CI/IJ'IBHI)IG
U CcIIa0bIe AIICKTPOJIUTHI.

Peaknuu wvoHHOTO OOMEHa. YCIIOBHUS NPOTEKAaHUS PEaKIU HOHHOTO
oOMeHa, TOJHBIE W COKpalléHHBIE HWOHHBIE YpPaBHEHUS PeEaKIIUi.
CBoiicTBa KHCJIOT, OCHOBAaHWH W COJIed B CBETe MpEJICTaBJICHUIN 00
3JEKTPOJIUTUUECKON auccouuanuu. KayecTBeHHbIE pEaKLUMHM Ha HOHBL.
Tonuamue o euopoausze coneu.

XHAMHUYICCKUN 3KCIEPUMEHT: O3HAKOMJICHHE [ MOOCIIIMH
KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYEeCKHUX BEIIECTB — METaJLIOB U
HeMmeTawioB (rpadura u anmasa), CIOKHBIX BEUISCTB (XJIOpUAA HATPUA);
HUCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHYECKOW pEeaKIuu OT
BO3ACHCTBUS pa3IMIHBIX (DAKTOPOB; UCCIECIOBAHHUE DIIEKTPOIPOBOTHOCTH
PacTBOpOB BEUIECTB, Mpoliecca AUCCOLMALUN KHUCIIOT, IIejJo4yeil u coyeH



(BO3MOXXHO HCHOJIb30BAaHME BHIACOMATCPHUAIOB); MNPOBEACHHE OMBITOB,
WITIOCTPUPYIOMINX TIPU3HAKH IIPOTEKAaHHUS pPEaKIWi HWOHHOTO OOMeHa
(oOpa3zoBaHMe oOcalika, BbIACJIECHHE Ta3a, oOpa3oBaHUE BOIbI); ONBITOB,
WJLTIOCTPUPYIOIIUX MIpUMEPBI OKHCJIUTEIIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (TopeHue, peaKIuu Pa3lI0XKeHUs, COSTUHCHHS); PacIO3HABaHUE
HEOpPraHNM4eCKUX BEUIECTB C MMOMOIIbIO KaYSCTBEHHBIX PEAaKIIMi Ha HMOHBI;
pelIeHne SKCIIepUMEHTAJIBHBIX 3aa4.

HemeTannbl U MX coegnHEHUA

OOmras xapakTepucTHKa TanoreHoB. OCOOEHHOCTH CTPOECHHS aTOMOB,
XapakTepHbIe CTeneHH OkucieHus. CTpoeHme ©u (PU3HNUECKHE CBOICTBa
MPOCTHIX BEIIECTB — raJlIor€HOB. XHMMHUUYECKUE CBOMCTBA Ha IpUMeEpe XJIopa
(B3anMOEUCTBUE C METalylaMU, HEMeTallaMH, IelodaMu). XIJIOPOBOAOPOI.
ConstHast KUCIOTa, XHWMHYECKHE CBOWCTBA, IMIOJNy4YEHHE, IIPUMEHEHHE.
JlelicTBUe XJiopa M XJOPOBOJOPOJA HAa OpraHU3M ueloBeka. BakHeilmue
XJIOPUABI U UX HAXO0XICHUEB IIPUPOJIE.

O6mas xapakTepucTuka 31eMeHToB VIA-rpymnmel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEIICHN OKHUCIICHUS.

Crpoenre u ¢GU3NUECKHE CBOWCTBA MPOCTBIX BEIIECTB — KHCIIO- poaa M
cepbl. AIIOTpomHBIE MOIMGUKANNK KHCIOpoJa U Cepbl. XUMHYECKHE
cBoiictBa cepbl. CepoBOOpPOJZ, CTpocHHE, GU3HYCCKHES W XUMHUUYCCKHUE
cBoiictBa. OKCHIIBI Cephbl KaK MPEICTAaBUTENIN KHUCIOTHBIX OKcHIOB. CepHas
KHUCIIOTa, (U3UUECKHE U XUMHUUYECKHE CBOMCTBa (00IIHME KaK IPEeACTaBUTEIS
KJlacca KHUCJIOT M crneurduueckre). XUMHUYECKHE peakluu, JIekallue B
OCHOBE MPOMBIIIIEHHOTO  crocoba  TOJMy4YeHHs  CEpHOM  KHCIOTHL
IIpumenenne. Conm cepHOH KHCIOTBI, KadeCTBEHHAsh peakius Ha
cynbdar-noH. HaxoxneHue cepsl B €€ COeTMHEHHI B Ipupoie. XUMHUYECKOe
3arpsi3HEHHE OKPYJKaIoIeH cpelibl COeAUHEHUSIMHU Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro IPEIOTBPAIICHHUS.

OO6mast xapakTepUCTHKa 3J1eMeHTOB VA-rpynnbl. OcoO€HHOCTH CTPOSHHSA
aTOMOB, XapaKTePHbIE CTETICHN OKHCIICHHUS.

A3o0T, pacipocTpaHeHHe B IpUpoae, GU3NIEeCKre U XUMUIECKHE CBOMCTBA.
Kpyrosopor aszora B mpupome. AMMHAaK, €ro (pu3MUecKue i XUMHYSCKHE
CBOiicTBa, moyrydeHue M npumeHeHue. Conn aMMOHUS, WX (HU3NYECKHE U
XUMHUYECKHE CBOWCTBa, IpuMeHeHHe. KauecTBeHHasi peakinus Ha HOHBI
aMMOHUSA. A30THasg KHCJIOTa, €€ MOoJIydeHHe, (U3MYEeCKHe W XHUMHUYECKHUE
cBoiicTBa (OOmMe Kak MpeJICTaBHTENsl Kilacca KUCIOT W crenuduyeckue).
Hcronp30BaHe HHUTPATOB M COJIEH aMMOHMS B KadeCTBE MHHEPAIBHBIX
yInoOpeHwuii. Xumugeckoe 3arpsi3HEHUE OKpYy>Karolen cpelnbl
COCIMHEHMUSIMH a30Ta (KHUCIOTHBIC JOXIW, 3arpsi3HEHHWE BO3/1yXa, IOYBHI U
BOJOEMOB).

®dochop, amrorponssle Moaudukauuu (Pocdopa, Puznyeckue u
xumuyeckne cBoicrBa. Okcun  dochopa(V) u  dochopnas kuciora,
(puznyeckue W XUMHYECKME CBOWMCTBa, moJiydyeHue. lcnons3oBaHue
(ocdaroB B kauecTBe MUHEPATHHBIX YIOOPEHUH.

OOmas xapakTepucTHka 351eMeHTOB [V A-rpynmel. OcoOeHHOCTH CTPOESHUS



aTOMOB, XapaKTCPHBIC CTCIICHU OKHCIICHUSA.

Vrnepon, amioTpomHbBIE MOOU(HUKAIIWH, PACIPOCTPAHEHHWE B HPHUPOIE,
¢dusnueckue n xumMuyeckue coiicta. Aacopouus. Kpyrosopor yriepoaa B
npupone. Okcunasl yriaepoaa, WX (QU3MYECKHEe U XHMHYECKHE CBOMCTBA,
JleficTBUE Ha JKUBbIE OPTaHU3MBI, IOIyYCHHUEH IPUMEHEHHE. DKOJIOTHYeCKHUe
npobiieMbl, CBs3aHHbIE ¢ okcuaoMm yriepona (IV); rumoreza riobambHOTO
MOTETUICHUsI KJIMMaTa; NapHUKOBBIA 3(@eKT. YronpHasl KUCIO0Ta U € COoJH,
nx (QU3NIECKHe W XHUMHUYECKHE CBOWCTBA, IIOJIydeHHWE U IIPUMCHEHHE.
KauecTtBeHHast peakmus Ha KapOoHaT-MOHBI Vcrmonp3oBaHue KapOOHATOB B
OBITY, MEIUITUHE, IPOMBIIINICHHOCTH M CETBCKOM XO3SIHCTBE.

I[TepBoHauanpHBICE TIOHSATHS OO0 OpPTraHHUYECKHX BeMmeCTBaX KakK O
COCIMHCHUSAX yriaeponma (MeTaH, »dTaH, OSTHICH, AaIlleTHJICH, HTaHOI,
TIIMLEPUH, YKCYCHasl KHCIIOTa). Mx cocmaé u xumuueckoe cmpoeHue.
ITonsTre ©O OHOJOTHYECKHM BaXXHBIX BEIIECTBaX: JKUpax, OeJKax,
yIiieBoaxX — M HUX POJIM B XXKU3HU 4YesoBeKka. Mamepuanvroe eouncmeo
opeaHUYecKUx U HeopeaHUUecKUx coOeOUHeHul.

KpemHuii, ero ¢usnyeckve M XUMHYECKHE CBOWCTBA, IOJy4YCeHUE U
npuMeHeHne. CoequHeHUs] KpeMHHUsI B mpupoae. OO0mue npeacTaBiIcHUS
00 oxcunme kpemHus (IV) um kpemawmeBoit kucaore. CHIHKATHI, HX
UCTOJIF30BaHUE B OBITY, MEIUIIMHE, IPOMBINLICHHOCTH. Baoichneliwue
cmpoumenvHble Mamepudaibl: Kepamukd, CmeKio, yemeHm, OemoH,
orcenezobemon. Ilpobremvr 6e30NACHO20 UCNONBL3OBAHUSL CIMPOUMELbHBIX
mMamepuanos 8 NO8CEOHEe8HOU HCUSHU.

XHUMHYECKUI OKCHEPUMEHT: H3y4YeHHe OOpa3l0B HEOPraHWYEeCKUX
BEIIECTB, CBOWCTB COJISTHOM KHCIJIOTBI; IPOBEJACHUE KadeCTBEHHBIX
peakuuii Ha XJIOPHUA-HOHBI M HAOJIIOJEHHUE NPHU3HAKOB HMX MHPOTEKaHUS;
OMBITHI, OTpaXkarolue (PU3NIeCcKue U XUMHYECKHE CBOVWCTBA TaJIOTCHOB U
WX COCOWHEHUH (BO3MOKHO WCIIOJIb30BAaHHUE BHICOMATCPHAIIOB);
O3HaKOMIICHHE C O0pa3laMi XJIOPHIOB (TajJOTC€HUIOB); O3HAKOMJICHHE C
oOpasmamMu cepsl W €€ CcoenWHEHUsIMA (BO3MOXXHO WCHOJIF30BaHHEC
BUJICOMATEpPHAJIOB); HaOJIIOJEHUE Ipoliecca OOYIJIMBaHUsI caxapa II0oJ
JIECTBUEM KOHIIEHTPUPOBAHHOMCEPHOM KHUCIOTHI; U3YUEHUE XUMUUYECKUX
CBOMCTB pa30aBJIIEHHOW CEpHOW KHCIOTHI, NPOBEJACHHE KAadeCTBEHHOU
peakumu Ha cynabdaT-nOH U HaOIIOIEHHWE IIpU3HaKa €€ IPOTEKaHUS;
O3HaKOMJIEHHE C (PU3UUEeCKUMH CBOWCTBaMH a3oTa, ¢Gochopa u uUX
coeqnHEeHNI (BO3MOXXHO HMCHOJB30BaHHE BHJIEOMaTepHalioB), oOpa3namMu
a30THBIX W (ocdopHBIX yAoOpeHMii; IOJlydeHue, coOupaHue,
pacrio3HaBaHHE€ U  HU3y4Y€HME CBOWCTB  aMMHMakKa; MpPOBEIECHUE
Ka4eCTBEHHBIX peakuui Ha HWOH aMMOHHUS U ¢ocdaT-HOH U H3yUYeHHE
OPU3HAKOB UX MNPOTEKaHWs, B3aUMOJCHCTBUE KOHIEHTPUPOBAHHOU
a30THOU KHUCJIOThI c MEIbIO (BO3MOXXHO HUCIIOJIb30BaHUE
BHACOMATEpHUATIOB); H3YYCHHE MOJIeIeH KPHUCTAIUIMYESCKUX PEIIETOK
aimMasa, rpadura, pyIiepeHa; 03HaKOMJIEHHE C MPOIIECCOM aacopOIrnu
pPacTBOpPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIIEM HW YCTPOUCTBOM
OpOTHBOTAa3a; MOJYYEHHE, COOHMpaHHe, pacHo3HaBaHUE W H3yUYCHHEC



CBOMWCTB YTIJIEKHCJIOIO rasza; IMpOBEJICHHUE KadeCTBEHHBIX peaKUUuil Ha
KapOoOHaT- M CHJIMKAT-UOHBI U W3YYEHHE NPHU3HAKOB HUX IIPOTEKAHUS;
O3HAKOMJICHHE C NPOAYKIHUEH CHINKATHON IMPOMEBIIIJIEHHOCTH; pEIIeHNE
SKCIEPUMEHTAILHBIX 3aJad Mo TeMme «BaxHelmmne HeMeTaluIbl U UX
COCJTMHEHUSD) .

MeTannbl U UX coeauHEHUA

OOmass xXapakTepUCTHKA XWMHYECKHX OJJIECMCHTOB — METaJJIOB Ha
OCHOBaHMM HUX TMojoxeHusi B llepuonmueckodl cuctemMe XUMHUUYECKUX
snemenToB J[. I. MeHneneeBra u ctpoeHuss aroMoB. CTpOSHHUE METaIIOB.
MeTannudeckass CBs3b M MeETaJUIMUecKas KPUCTAIIMYECKas pemeéTka.
DJIEeKTPOXUMHUUYECKUN Psii HanpsDKeHuil wmerauioB. dusnyeckue U
XUMHUYECKHE CBOMCTBAa MeTaJu10B. OOmIHe c1oCcOOBl MOJIyYCHHS METaJLIOB.
TTonssiTHE O KOPPO3WH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI HX OT
koppo3uu. CriaBbl (CTanb, YYryH, JIIOpajJlOMUHUI, OpOH3a) W HX
MIPpUMEHEHHE B OBITY U IPOMBITILICHHOCTH.

[Ilenounple  MeTamdabl: MOOJOXKeHHe B llepuogudeckoil  cucteMe
xumudeckux oiaemeHToB JI. WM. MenngeneeBa; CcTpoeHHE HWX aTOMOB;
HaxOoXJeHue B npupojae. Pusnyeckue U XUMHYECKHE CBOWCTBA (Ha MpUMeEpe
HaTpus W Kanus). OKCUAbl U THUAPOKCHUIBI HaTpusi U kKamus. [IpumeneHue
IIEJIOYHBIX METAIUIOB M UX COCITMHCHUM.

IllenoyHo3eMenbHbIE MeETAJIBI MarHud ¢  KaJdblUW: TOJIO)KECHUE B
Ilepuonnueckoii cucreme xumuueckux osiaemeHToB Jl. WM. Menneneena;
CTPOSHUE WX aTOMOB; HaXxOXJeHHE B Npupoje. PU3NUIECKHEe U XUMHUUIECCKHE
CBOWICTBa MarHWsl W KaiabOus. BakHeHIIne coeqWHEHUs Kaiublus (OKCHI,
THAPOKCUI, coiir). JKECTKOCTE BOABI M CIIOCOOBI €€ yCTpaHCHUS.

AmomuHuii: nonoxeHue B Ilepuonnueckoil cuctemMe XUMHUYECKHUX
anneMeHTOB /JI. M. MeHneneeBa; CTpoeHHE aTOMa; HaXOXKICHUEB IIPUPOLE.
DusyecKue U XUMHYCCKUE CBOMCTBAa alfOMUHHs. AMQOTEpHBIE CBOMCTBA
OKCHJIa U THAPOKCHIA ATFOMUHHUSL.

Kemezo: monoxenue B [lepronmyeckoil cHCTEMe XUMHUUYECKUX DIIEMCHTOB
J. 1. MenpeneeBa; CTpOEHHUE aTOMa; HaxXoXJAeHue B nmpupoae. duznueckue u
XHMHUYECKHE CBOUCTBA kene3a. OKCUAbI, THAPOKCHABI U cond skene3a (1) u
xkemesa (II), wux cocra, cBoiictBa W TodaydeHHe. XHUMHYESCKUMN
SKCOESPUMEHT: O3HAaKOMJICHHWE ¢ oOpa3snaMu METaJUIOB M CILUIABOB, WX
pHu3MIeCKUMH CBOWCTBAMU, M3yYCHHE PE3yJIbTATOB KOPPO3HHU METAJLIOB
(BO3MO>XXHO HUCIIOJIL30BaHUE BHJIEOMATEPUAIIOB), ocobeHHOCTEH
B3aMMOJICHCTBUSI OKCHJA KaJibLiUsi W HaTpusi ¢ BoAOH (BO3MOXKHO
HWCHOJIb30BAHUE BHUJICOMATECPHAJIOB); HWCCICIOBAaHUE CBOWCTB XKECTKOM
BOJBI; MOpollecca TOPEeHHUs Jkejaeza B  Kucioposge (BO3MOXKHO
UCHOJIb30BaHUE BHCOMaTEPHAIIOB); OPU3HAKOB OpOTEKaHUS
Ka4eCTBEHHBIX pCakuii Ha HWOHBI (MarHus, KaJbIUs, AJIFOMWHUS,
nuHka, xene3a(ll) u >xeneza(Ill), menu(Il)); HaObMrOAEHUE U OIIUCAHUE
OPOIECCOB OKpAIIUBaHUS INIAMEHW MOHAMH HATPUs, KA M KaJIbITHS
(BO3MOYHO HCIIOJIb30BaHUE BHUJEOMAaTEPHUAIOB); HUCClIeJOBaHUE
aM(OTEpPHBIX CBOMWCTB THAPOKCHAA ATIOMHUHHS W THAPOKCHAA ITUHKA;
pelieHne 3KCIepUMEHTAIIBHBIX 3a/1ad 110 TeMe «Baxaeiimme MeTamisl u



UX COCOUHCHUSD) .

XUMMS 1 OKpyKatoLwas cpeda

HoBrle w™artepuansl U TexHOJOrMHU. BemiectBa U Marepualibl B
NOBCEOHEBHOW >KM3HU 4YEJOBeKa. XUMHUS U 310poBbe. be3zomacHoe
WCHOJIb30BAHUE BCIISCTB M XHMHUYCSCKUX peaknuii B OwiTy. IlepBas
OOMOIIL MOpH XUMHUYECKHUX OXorax U  oTpaBiieHUsix. OCHOBBI
9KOJIOTUYECKON TPaAaMOTHOCTH. XHUMHUYECKOE 3arps3HeHHE OKpY Karolleu
cpensl (mpenebHasl molryctTumasi KoHreHTpanus Bemects — I1J1K). Pons
XHUMHUH B PEIICHUU YKOJIOTHIECKUX POOIIEM.

I[IpupoaHsie HWCTOYHUKHU YTIIEBOIOPONIOB (YTrojib, IPUPOAHBIA Tas3,
HedTh), MNOPOAYKTH HUX TmepepaboTKH, WX PoOIb B OBITY U
TPOMBIIIIJICHHOCTH.

XUMUYECKUI SKCICPUMECHT: HM3ydYeHHE OOpa3l0B MaTepualioB (CTEKIIO,
CIUIaBbl METAJJIOB, TTIOJIUMEPHBIE MaTepUabl).

MexnpeameTHble CBA3M

Peanmuzanus MeXnpeIMeTHBIX CBs3ed NpU U3y4YSHUH XUMHH B 9 Kilacce
OCYIIECTBIISACTCS yepes HCITOJIb30BaHUE KaK o0mux
€CTECTBCHHO-HAyYHBIX IOHATHUW, TaK H NOHITHH, SBISIOMIHNXCS
CHCTEMHBIMH JUTSI OTASIBHBIX NMPEAMETOB €CTECCTBEHHO-HAYYHOTO IIHKJIA.

OO0uie ecTeCTBeHHO-HAy4YHBIC IIOHSTHS: HAydHBIH (akT, THUINOTER,
3aKOH, TEOpHs, aHalaWu3, CHUHTE3, KjiaccuduKamus, MNepUOIUIHOCTD,
HaOIIOAEHUEe, OKCIEPUMEHT, MOJICIUPOBAaHHUE, U3MEPEHHE, MOJEIb,
sIBJICHUE, TapHUKOBBIH 3hdeKT, TexHoJiorus, wmarepuansl. Dusznka:
Mmarepusi, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHA, H3OTOIIHI,
paaroaKTUBHOCTb, MOJIEKYJIa, OJJIEKTPUYECKUW 3apsii, IPOBOJHUKH,
IMOJIyIPOBOJHUKH, JTUIJICKTPHKH, (HOTOIIEMEHT, BEIIECTBO, TEIO0, O0BEM,
arperaTHoe COCTOSIHME BEIIecTBa, TIa3, pacTBOP, pPacTBOPUMOCTb,
KpUCTaJJIM4ecKasi peluéTka, CIuiaBbl, (QU3MYSCKHE BEIUYUHBI, CIUHHUIIBI
H3MEPeHUsI, KOCMHYECKOe IPOCTPAHCTBO, IUTaHeThI, 3BE3161, COJIHIIE.

Buonorusi: ¢orocunTe3,  npixanue, Owuocdepa, dIKOcCUCTEMA,
MHHEpPaJIbHBIE yIxoOpeHwus, MHKPODJIEMEHTEI, MaKpOd3JIEMEHTEI,
IINTATCIBbHBIC BCIICCTBA.

I'eorpadusa: atmocdepa, runpocdepa, MHUHEpaAJIBI, TOPHBIE ITOPOIHI,
IOJIC3HbIE HCKOIIaeMble, TOILUIMBO, BOJAHBIE PECYPCHI.



TTNAHWPYEMBIE PE3YNbTATLL OCBOEHWS
YYEBHOTO TIPEOMETA «XWUMWS» HA YPOBHE
OCHOBHOI'O OBLIErO OBPA30OBAHWS

HN3yyeHne XuMMHUM B OCHOBHOM IIIKOJIE HaIpaBJI€HO Ha
JOCTHKEHHE OOYydJaroIMMMUCS JMYHOCTHBIX, METapeIMETHBIX U
MIPEIMETHBIX PE3yIbTATOB OCBOCHHS YIECOHOTO IPpEeAMETA.

JNnuHocTHeIe pesynbTatl

JIugHOCTHBIC pE3yJbTaThl OCBOCHUS MPOrPaMMBI  OCHOBHOTO
oOmiero 0o0pa3oBaHUS IOCTHUTAIOTCS B XoAe OOyYeHHsS XHUMHHU B
€IMHCTBE y4eOHOW M BOCIHUTATEILHON AesiTenbHOCTH OpraHu3anuu
B COOTBECTCTBHUU C Tpa,HI/II_II/IOHHI)IMI/I pOCCHﬁCKHMH
COI_II/IOKyJ'H)TypHLIMI/I nu HyXOBHO-HpaBCTBeHHLIMI/I IICHHOCTAMMU,
MNPUHSATHIMH B OOIIECTBE IMpaBUIaMH W HOPMaMH I[MOBEJCHUS U
CIIOCOOCTBYIOT TMpoIleccaM CaMOIIO3HAHHs, CaMOpPa3BUTHUS U
COIHATU3AIIUH 00yYarOIIUXCS.

JIndyHOCTHBIE PE3yJbTATHl OTPAXKAIOT CHOPMHUPOBAHHOCTH, B TOM
YHCJIE B YACTH:

nanVIOTM‘-IeCKOFO BOCMMTaHUA

1) EHHOCTHOrO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY,
HCTOPUYECKOMY W HAYYHOMY HACJICAUIO0, IMOHUMAHWsS 3HAYCHUS
XUMHUYECKOH HayKH B JKH3HHM COBPEMEHHOro  oOIlecTBa,
CHOCOOHOCTH BIIAAETh JOCTOBEPHON HH(pOpMaIlueid O MepeaoBbIX
JOCTYDKCHHUSAX M OTKPBITHSIX MHPOBOW M OTCUYSCTBCHHOW XHMUH,
3aHHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOWCTBE MHUpa U
obImrecTBa;

l'paxaHCKOro BOCMNMUTaHMA

2) mpeacTaBieHUsT O  CONMWAIBHBIX HOPMax W  IpaBHIax
MEXJIMYHOCTHBIX OTHOIIEHUM B KOIJIEKTUBE, KOMMYHUKAaTUBHOU
KOMIIETEHTHOCTH B 00ILIECTBEHHO MONE3HOM,
y4eOHO-NCCIeIOBAaTEILCKOW, TBOPYECKOM ©W  JIPyrux  BHAAX
JIeSITEJIbHOCTH;  TOTOBHOCTHM K  pa3HooOpa3HOil  cOBMecTHOU
JIeSITEJIBHOCTH TIPU BBINTOJIHEHUH YYEOHBIX, ITO3HABATEJIBHBIX 3ajad,
BBITIOJIHCHUU XHUMHUYCCKHUX OJKCIICPUMEHTOB, CO3JaHHUU yT—Ie6HBIX
IIPOCKTOB, CTPEMJICHHUA K B3aMUMOIIOHMMAHWIO W B3aMMOIIOMOIIHN B
Ipolecce 3Toi yueOHOM NesiTeIbHOCTH; TOTOBHOCTH OIIEHUBATh CBOE
ITIOBCIACHHUC n TIIOCTYITKHN CBOUX TOBapHHIeﬁ C IIO3UITNHU
HPABCTBEHHBIX UM IPAaBOBBIX HOPM € Y4YETOM  OCO3HAHUA
MOCHEACTBUM MOCTYIKOB;

LleHHOCTH Hay4YHOro no3HaHuA

3) MHUPOBO33pEHUYECKUX  NPEACTAaBJICHHUH O  BelIeCTBE  H
XUMHYECKON pEaKINH, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO



pa3sBUTUSI HAyKUM M COCTABJISIIOLIUX OCHOBY Ui ITOHWMaHUS
CYIUIHOCTA HAYYHOU KapTWUHBI MHUpA; TIPEACTaBICHUNH 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTUS OpuUpoOaEl,
B3aMMOCBSI35IX Y€JIOBEKa C MPUPOJHON CPEJIoi, O POJIN XUMHUH
B NO3HAHUU dTUX 3aKOHOMEPHOCTEH;

4) IIO3HABAaTECJIBbHBIX MOTHBOB, HAIIPABJICHHBIX Ha TIIOJIYYCHUEC
HOBBIX 3HAaHMH O XHMHH, HEOOXOAHMMBIX 51 OOBICHEHHUS
HaGHIOZ[aeMI)IX noponeccoB U HBJ'IeHPIfI;

5) mo3naBaTeNIBHOM, nHPOPMAITHOHHOH u YUTATEIIHCKOU
KyJIBTYpBl, B TOM YHCJIE€ HAaBBIKOB CaMOCTOSTEIBbHOH paldoOTHI C
YYEOHBIMM TEKCTaMH, CHPABOYHOW JIUTEPaTypoOM, ITOCTYHHBIMH
TEXHUYECKHUMH CpeJICTBaMU HH(POPMAIITMOHHBIX TEXHOJIOTHH;

6) HHTEpECa K 06y‘ICHI/IIO H TIIO3HAHHUIO, J'IIO603HaTCJ'ILHOCTI/I,
TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpa3OBaHHIO, MPOEKTHOH U
HUCCIICAOBATEIILCKON  JIEATCIBHOCTH, K OCO3HAaHHOMY BBIOODY
HaMnmpaBJICHHOCTH U YPOBHS O6y‘IeHI/I$[ B HaHLHeﬁIlICM;

®opMMPOBaHMS Ky/bTypbl 340POBbS

7) Ooco3HaHHSI LIECHHOCTH >KH3HW, OTBETCTBEHHOI'O OTHOIICHUS K
CBOEMY 3JO0POBBIO, YCTAaHOBKM Ha 3J0pPOBBIII 00pa3 >KU3HH,
OCO3HAaHUS MOCJCICTBUA W HEHPHUITHS BPEIHBIX MPUBBIYCK
(ynoTpebieHus allkoToJIsl, HApKOTHUKOB, KypeHHs), HEOOXOTUMOCTH
coOmofieHnst  OpaBuyl  0E30MaCHOCTH  IIPHM  OOpalieHuu ¢
XUMHYECKHMU BELIECTBAMHU B OBITY U peajibHOM )KU3HU;

TpyaoBoro BOCMMTaHMA

8) nHTEepeca K NpPaKTUYECKOMY H3YyYCHHUIO mpodeccuid U Tpyna
pa3IuYHOrO poJa, YBaXXEHHE K TPYAy U pe3yibTaTaM TpyHdOBOM
eI TEJIbHOCTH, B TOM 4YHCJIE€ Ha OCHOBE IPUMEHEHHUS IMPEIMETHBIX
3HaHUH 1O XHWMHH, OCO3HAHHOTO BBIOOpPAa HWHAWBHIAYAIHLHOU
TPAeKTOPHUHM NPOJIOJDKEHUs1 0Opa3oBaHUS C YYETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M
norpebHoOCTEeH; ycnemHoi npodeccnoHanbHOW AESITEIBHOCTH H
pa3BuUTH HEOOXOAWMBIX YMEHHWIl; TOTOBHOCTH aJallTUPOBATHCS B
npodeccuoHaIbHOM cpene;

IKONIOrM4eCcKoro BoCnMTaHmA

9) SKOJOTUYECKH 11€JIeCO00PaA3ZHOTrO OTHOMICHUSI K IPUPOJIE KaK
UCTOYHHUKY JKH3HH Ha 3eMJie, OCHOBE ¢& CyIIeCTBOBaHUS,
MOHUMAaHHs IIEHHOCTH 3JI0POBOTO M Oe30macHOro oodpasa KWU3HH,
OTBETCTBEHHOI'0 OTHOIICHUSI K COOCTBEHHOMY (HU3UYECKOMY U
IICUXUYECKOMY 3J0pPOBBIO, OCO3HAHHS I[[CHHOCTH COOJIIOJICHUS
npaBui O€30MaCHOTO MOBEACHWsS npH paboTe ¢ BeEllecTBaMu, a
TaK)Ke B CUTyalUsIX, YIPOXKAIOINX 3[T0POBBIO U KU3HH JTIOACH;



10) crtocOGHOCTH NPUMEHATH 3HAHWUS, IIOJydaeMble IIpHU
U3y4YEeHUHN XHMHWH, JJII PEHIeHUs 3a7ad, CBS3aHHBIX C
OKpy’XKaromieif  IPUPOAHOH  Cpenoil, IIOBBIIICHUS  yPOBHS
9KOJIOTHYECKOW KYJIBTYPBI, OCO3HaHHMs TIJI00aJbHOrO Xapakrepa
SKOJIOTHUECKHX MpOOJIeM H NyTed WX pemeHus] MHOCPEICTBOM
METOJ0B XUMUH;

11) 5KOIOTUYECKOTO MBILIJICHUs, YMECHHUS PYKOBOJACTBOBATHCS UM
B II03HABAaTEJIbHONM, KOMMYHUKATUBHON U COLIMAJIbLHOMN MPAaKTHUKE.

MetanpeameTtHbie pesynbTartl

B cocraBe MeTanpeaMETHBIX PE3yJIbTAaTOB BBIACIISIIOT 3HAYHMMEIE
s (OPMUPOBAHUS MHUPOBO33PCHHUS OOIICHAYYHBIC ITOHSITHUS
(3akoH, Teopwus, NPHUHIUI, THUNOTe3a, (akT, CHUCTEMa, MpOILece,
SKCHEPHUMEHT u p.), KOTOpBIE HCITOJIB3YIOTCS B
€CTECTBCHHO-HAayYHBIX Y4YeOHBIX MpeaMeTax U IMO3BOJISIIOT Ha
OCHOBE 3HaHMH W3 ATUX NPeaAMEeTOB (OPMUPOBATH NPEACTABICHUE O
LIEJIOCTHOH HaydHOW KapTHHE MHpa, U yHUBEpCaJbHbBIC y4YeOHBIC
neiicTBUs (MO3HABATEIbHBIE, KOMMYHHKATHUBHBIC, PETYJISTUBHBIC),
KOTOpBIE obecrieuynBarOT dbopmupoBanue TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUJIAHUPOBAHHIO M OCYIICCTBICHUIO ydeOHOH
JeSTEeIbHOCTH.

MeranpenmMeTHble  pe3yJibTaTbl OCBOCHHUs  00Opa3oBaTeIbHOU
MpOrpaMMbl IO XHMHH OTPa)KarOT OBJIAJICHHE YHHUBEpPCaJIbHBIMH
IMO3HAaBaTEIILHBIMU JCHCTBUSIMH, B TOM YHCJIE:

basoBbiMM lorMyeckmm AeﬁCTBMﬂMM

1) yMeHHMeM HCIOIB30BATH MPUEMBI JIOTHYSCKOTO  MBIIIICHUS
OpU OCBOCHUH 3HAHUM: PACKPBIBATH CMBICH XHMHYECKUX MOHSITHMI
(BBILIETISATH UX XapaKTepHbIE NPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b
C OPYTHMH TOHSATHAMM), HCIIOJB30BATh MOHSATHS IS OOBSICHEHUS
OTHIENbHBIX ()AaKTOB M SIBJICHHWI; BHIOWpPATh OCHOBAHUS M KPUTEPHU
JUTSL KJIacCU(HUKAIINA XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKInii;
YCTaHABIIMBATh IIPUYNHHO-CIIEICTBEHHBIE CBSI3H MEXIY OOBEKTaMH
W3YYEHUs; CTPOUTH JIOTHYECKHE pacCyXAeHUs (MHIYKTHUBHBIC,
JIeIyKTHUBHEBIE, 110 aHAJOTNH); AeJIaTh BBIBOJAbBI U 3aKIIOUCHHUS;

2) yMEHHEM TIPUMEHATH B TMPOIECcCe IMO3HAHUS  TMOHATHS
(mpenMeTHBIE W MeTallpeIMETHBIE), CHMBOJIMYECKHE (3HAKOBEIE)
MOJICJIM, WCIIOJIb3yeMbIE B XHMHH, NIPeoOpa3OBBIBATH MIMPOKO
MIPUMEHSIEMbIE B XMMHUH MOJI€JIbHBIE IIPEICTABICHUS — XUMHUYECKHH
3HaK (CHMBOJ DJJIEMEHTa), XHMMHYecKas ¢(opMysia U ypaBHEHHE
XUMHYECKOW peaklMu — MpU pElIeHUH y4eOHO-IO3HaBaTEIbHBIX
3ama4y; ¢ y4€TOM OTHX MOJCIBHBIX IIPEICTABICHUN BBISBISTH U
XapaKTEepHU30BaTh CYIIECTBCHHBIC IPH3HAKH H3ydaeMBIX OOBEKTOB
— XHMMHUYECKHX BEIIECTB U XUMHUUYECKHUX PCaKIUU; BBISIBISATH
o01Ire 3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHbBIC CBSI3U U



MPOTHUBOpPEYUST B H3y4YaeMBIX IMpoleccax W  SBICHUSX;
npeniiarath KpUTESpUU TSt BBISIBJICHUSI ~ 3THUX
3aKOHOMEPHOCTEH HW  IPOTUBOPEUYMH;  CaMOCTOATEIBHO
BBIOMpaTh cnoco0 penreHus: ydeOHOI 3amaun (CpaBHHUBATH
HECKOJILKO BapHaHTOB pCIICHUWs, BBIOMpaTh Hambolee
NOXOMAIUNA ¢ y4ETOM CaMOCTOSITSIIBHO  BBIJACICHHBIX
KPHUTEPHEB);

ba3oBbIMK MCCne0BaTEIbCKUMM ,D,EIZCTBMHMM

3) yMeHHEeM HCHOJIb30BaTh MMOCTABJICHHBIC BOIMPOCHI B KauyeCTBE
HUHCTPYMCHTA TIIO3HAHUA, a TaKXE€ B KayeCTBC OCHOBBI JIs
popmupoBanus TUIIOTE3BI o IIPOBEpPKE NpaBUJIBbHOCTH
BI)ICKa3])IBaeMI)IXCy)KﬂeHHﬁ;

4) npuobpeTeHne OIbITa 10 IUIAHUPOBAHUIO, OPraHU3AIHUN U IIPO-
BEACHUIO YUCHHYCCKHX DKCIEPUMCHTOB: YMEHHE HaOII0AaTh 3a XO-
IIOM IIpollecca, CaMOCTOSITEIBHO IPOTHO3HPOBATH €ro pe3yibTar,
¢opmynupoBate  00600IIEHHWST HM  BBIBOABI 10  pe3yjibTaram
MPOBEACHHOTO OIBITA, HCCICIOBAHUs, COCTAaBISITH OTYET O
pojeJiaHHON paborTe;

Pa6oToit ¢ MHdOopMaLpedH

5) ymMenneM BBIOHpATh, aHAIM3UPOBATH W HWHTEPIPETHPOBATH
nHpOpMaIMIO Ppa3iIWYHBIX BUAOB HW (OpM  IIpeACTaBJICHUS,
MOJTy4YaeMyl W3 pa3HBIX HWCTOYHHKOB (HAyYHO-IIOITYJIsSIpHAs
JIUTepaTypa XHWMHUYECKOTO COACp KaHHUs, CIPABOYHBIC ITI0COOHS,
pecypcel IHTEpHETa); KPUTHUECKU OLICHUBATh HNPOTUBOPCUYHUBYIO H
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

6) yMeHHEM NPUMEHSTh Pa3’IudHbIE METOJIbI U 3alpOChl HPHU
noucke u orbope wuHPOpPMAIMK U COOTBETCTBYIOIIHX JTaHHBIX,
HCO6XOJII/IMBIX IJIs1 BBIITIOJIHCHUSA y‘-Ie6HBIX 1 IIO3HABATCJIBHBIX 3aJa4
ompenesIEHHOro THIIA; TMPHOOpEeTeHHe oOmbiTa B  obJacTu
HCITIOJIB30BaHUA I/IH(i)OpMaLII/IOHHO KOMMYHHKATHUBHBIX
TeXHOHOFHﬁ, OBJIAZICHUEC KyJ'II)TypOI\/’I AKTHUBHOTO HCIIOJIB30BaHUSI
Pa3IUYHBIX IIOMCKOBBIX CHCTEM; CaMOCTOSITCIBHO BBIOHpATh
ONTUMAIBHYIO popmy npeacTaBJIEHUs uHpOpMAITUH u
WUTIOCTPUPOBATh pellaeMble 3aJadyd HECIO>XXHBIMH CXE€MaMu,
auarpaMMaMu, IpyruMu GopMamMu rpaduKuU X KOMOWHAITUSIMU;

7) yMEHHEM HCHOJIB30BaTh U aHAJM3UPOBATh B IpoIecce yueOHOM
W WCCIENOBATEIILCKOW IEeATENBHOCTH WH(GOPMAIHIO O BIWSHUHU
MIPOMBINIJIEHHOCTH, CEJILCKOTO XO3fAHCTBa MW TpaHCIIOpTa Ha
COCTOSIHUE OKpYy>Karomieu OPpUPOIHOU Ccpensbl;



YHMBEpPCaNbHbIMA KOMMYHWUKATUBHBIMW AEHCTBUAMM

8) yMenneM 3ajaBaTh BONPOCH (B XOI€ [JHaiora H/HIH
JIUCKYCCHH) IO CYHIECTBY OOCyXJIaemMol TeMbl, (OpMyJIUpPOBATH
CBOM MPEJIONKEHHSI OTHOCUTEIBHO BBINIOJHEHUS MPEJUIOKESHHOMN

3a/1a4u;
9) npruoGpeTeHHe ONbITa MPE3SHTAUHA PE3yIbTAaTOB BBITOIHCHUS
XUMHUIECKOTO AKCHEePUMEHTA (;maGopatopHOTO OTbITA,

mabopaTopHOH pabOTBI IO MCCIICIOBAaHWUIO CBOWCTB BEIECTB,
y4eOHOTO MPOeKTa);

10) 3aMHTEpeCOBAaHHOCTh B COBMECTHOM CO CBEpPCTHHUKaMU
IMO3HABATEJILHOMN M MCCIIE0BATEIbCKON ASSITEILHOCTH IPU PEIICHUN
BO3HHUKAIOIIUX MPOOJeM Ha OCHOBE yuéTa OONIMX HHTECPECOB U
corjacoBaHus ~ mO3WIMK  (OOCyXJcHUS, OOMEH MHCHHSIMHU,
«MO3TrOBbI€ IITYPMBD», KOOpPAMHALUI COBMECTHBIX JE€HUCTBUIA,
oIpe/ieIeHUEe KPUTEPHUEB MO OIEHKE KauyeCcTBa BHINIOJITHEHHOW paboThI

U Ap.);

yHMBepca)’IbeIMVI pPerynaTMBHbIMH Ael;'iCTBMFIMM

11) yMeHHEM CaMOCTOSTEIBHO OIPENECIISATh EIH ASSITEILHOCTH,
MJIAaHUPOBATH, OCYUIECTBJISITb,  KOHTPOJUPOBAaTH HW  IIpU
HEOOXOJIMMOCTH KOPPEKTUPOBATh CBOIO JIEATEILHOCTDH, BEIOUPATH
HanoOosiee »H(PQeKkTUBHBIE CIOCOOBI penieHus y4YeOHBIX U
MMO3HABATEIbHBIX 3aJad, CaMOCTOSATEJILHO COCTaBISITH WIH
KOPPEKTHPOBAaTh IMPEIJIOXKEHHBIM aJIrOpUTM JIEUCTBHNU 1pH
BBIIIOJTHEHUH 3aJIaHUN C Y4YETOM ITOJYYSHHsI HOBBIX 3HAHUH 00
n3ydaeMbBIX OOBEKTaX — BEIIeCTBAX M pPEaKIHUsX; OIeHUBATh
COOTBETCTBHE MOJIy4YEHHOTO pe3yJIbTaTa 3asiBIC€HHOM e,

12) yMenneM WCIOJB30BaTh W AHAIU3UPOBATh KOHTEKCTHI,
mpeajaraeMbie B yCIOBHHU 3aJaHUN.

13) >MOIMOHAIBHBI MHTEJUIEKT: pa3juyaTh, Ha3blBaThb U YIPABISATh
COOCTBEHHBIMH OMOIMUSMH M OMOIMSIMH JPYTHUX; BBIABIATH U
aQHATM3UPOBATh TMPUYMHBI DMOIWN; CTaBUTh CEOSI HA MECTO APYroro
YeJIOBEKA, IMOHMMATh MOTUBBI U HAMEPEHUSA JPYroro; peryaupoBarb
C1oco0 BBIPAKECHUS YMOIIUH;

14)npunsitue ceOs U APYTruX: OCOZHAHHO OTHOCHUTHCS K JIPYrOMY YEIOBEKY,
€ro MHEHHIO; TIPU3HABATh CBOE TPABO HA OIMIMOKY M TaKOE K& TPaBO
ApYroro; NpUHUMaTh ceOs U APYTuX, He OCYKAas; OTKPBITOCTh cebe U
JpYTruM; OCO3HaBaTh HEBO3MOKHOCTb KOHTPOJIIMPOBATH BCE BOKPYT.
OBnazeHUE CHUCTEMOW YHUBEPCAIBHBIX YUEOHBIX  PETYJISATHBHBIX
nercTBUl  oOecmeumBacT (OPMHPOBAHHWE CMBICIOBBIX  YCTaHOBOK
JIUYHOCTH (BHYTPCHHSISI IMO3WIUS JTMYHOCTH) W JKU3HCHHBIX HABBIKOB
nugHOoCTH  (YTIpaBieHUS CO0OW, CaMOAMCIMIUIAHBI, yCTOWIHUBOTO
TIOBEJICHU ).



TTpeameTHbIe pesynbraThl

B cocraBe nmpenmeTHBIX ~ pe3ydbTATOB 1O  OCBOCHHIO
00s13aTEIPHOT0 COIEPKAHUS, YCTAaHOBJICHHOTO NTAaHHOW MPUMEpPHOU
paboueii mporpamMMoON, BBIACISIOT: OCBOCHHBIE OOyYarOIIMMHUCS
Hay4YHbI€ 3HAHWs, YMEHHUS U CIIOCOOBI NeWCTBUH, criennuduyecKue
JUIsT TIpeAMETHOW oOyractu «XUMHUsS», BUIBl JIEATEIBHOCTH IIO
MMOJIyYEHUIO HOBOT'O 3HAHUS, €r0 MHTEPIIPETAIUH, ITPeoOpa30BaHHIO
M IIPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYalUsIX.

[IpenmeTHBIE pe3ynabTaThl MPEACTABICHBI IO rojgaM OOYy4YEHUS H
OoTpakatoT C(GOPMHUPOBAHHOCTh Yy OOyYarommXcCs CIEeTYIOIIHX
YMEHUU:

8 KJIACC

1) packpsieams cmbici OCHOBHBIX XUMUYECKUX TMOHSATHI: aTOM,
MOJICKYJIa, XUMHYECKHIH D3JIEMEHT, IPOCTOE BEIIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OTHOPOAHASI U HEOJHOPOJHAas), BAJICHTHOCTb,
OTHOCHUTEIbHAasi aTOMHas M MOJICKYyJISIpHAsi Macca, KOJIMYECTBO
BeMIeCTBa, MOJIb, MOJISIpHAasl Macca, MaccoBasi JOJISI XUMHYICSCKOTO
3JIEMEHTa B COCOWHEHWUHU, MOJISIPHBIA OOBEM, OKCHUI, KHCIIOTA,
OCHOBAaHUE, COJIb, DJIEKTPOOTPUILIATEIILHOCTh, CTEIEHb OKUCICHUS,
XUMHUYECKass peaknusi, KiIlacCUPHUKaus peakmui: peaKnuu
COCOWHEHHs, PEaKIUU pas3jIOKSHHs, PEaKIHuu 3aMelIeHUsl,
peaknun oOMeHa, 3K30- U DHJIOTEPMHYECKHE pPEaKIHUH; TEHI0BOU
3¢pdeKT peakiuu; SIAPO aTromMa, 3SJISKTPOHHBIM CJIOH aroma,
aToMHasi OpOUTaJIb, paIHyC aToMa, XUMHUYECKasl CBsI3b, MOJSIpHAs
W HETOoJIsSIpHAsi KOBaJICHTHAasi CBsI3b, MOHHAsl CBsI3b, MOH, KaTHOH,
aHWOH, pacTBOpP, MaccoBas HOJs BemecTBa (OPOICHTHAsA
KOHIICHTpAIH) B PaCTBOPE;

2) unmocmpuposams — B3aUMOCBSI3b  OCHOBHBIX ~ XHUMHYECKHUX
nousituéi (cM. 1. 1) ¥ OPUMEHSITh 3TU TOHSATUS MHPU OIMHUCAHHUU
BEIIECTBU UX IPEBPAICHUI;

3) ucnoavzoeams XUMHUECKYIO CHMBOIIHKY JIsI COCTABIICHUSI
¢opMyII BemecTB M ypaBHEHU N XUMHUYECKUX PEaKIIHIA;

4) onpedensmv BaJEHTHOCTH aTOMOB 3JIEMEHTOB B OWHApPHBIX
COCMHEHUSIX; CTENeHb OKHCJICHHUS DJJEMEHTOB B OHHAapHBIX
COCJTMHCHHUSX; MPUHAIICKHOCTh BEIISCTB K ONPEeACIEHHOMY KJaccy
coeMHEeHU 10  (dopmyinaM; BHJA  XHUMHUYECKOU  CBsI3H
(KOBaJICHTHAsI 1 HOHHAs) B HCOPTAaHUYECKUX COCAUHCHUSX;

5) packpvisams  cmwvicn  Ilepuommyeckoro 3akona J. U.
MenneneeBa:  JIEMOHCTPHPOBATH  IIOHMMAaHHWE  [EPUOIMYECKOU
3aBUCHUMOCTH CBOMCTB XUMHUECKUX DJIIEMEHTOB OT HUX MOJIOKEHHS B
ITepuonmueckoii cucTteMe; 3aKOHOB COXPaHEHHS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJISIDHOTO YYCHHUS, 3aKOHa
ABoTanpo; onucvieamsv u xapaxmepuzoéams TaOIUIHYIO GOopMy



IMepuonuyeckoii CUCTEMBI XHMHYECKHUX JJICMCHTOB: pa3inyaTh
OOHSTHUS  «TJaBHass noarpymma (A-rpymma)» W «nobodHas
noxarpytma (b-rpymnmna)», maneie u 60JbIINE TEPUOIBI; COOMHOCUMb
o0o3HaueHwusi, KOTOpble umeioTcsi B Tabnune «llepuonuyeckas
cucTtemMa XumMuueckux 3jeMeHToB . 1. MenneneeBa» ¢ 4UMCIOBBIMU
XapaKTepUCTHUKAMU CTPOCHUS aTOMOB XHMHYECKHX 3JIESMCHTOB
(cocTaB m 3apsa sapa, oOllee YHUCIIO 3JIEKTPOHOB U pacHpenesieHHue
HX MO JICKTPOHHBIM CJIOSIM);

6) xraccuguyuposamo XUMHYECKHE 3JICMEHTBI;
HEOPraHUYCCKHE BEIICCTBA, XUMUUYCCKUE peaKnuu (IO YUCITY U
COCTaBy YYAaCTBYIOIIMX B pEaKIUU BEIIECTB, II0 TCIJIOBOMY

2 dexry);

7) xapakmepuzoseams  (onuceléams) OOLIME XUMHUYECCKHE
CBOMCTBa BEIISCTB PA3JIMYHBIX KJIACCOB, MOATBEPKIasi OMNHCAHUE
MpUMe- paMHU MOJICKYJISIDHBIX yPaBHEHHNW COOTBETCTBYIOIIHX
XUMHUYICSCKUXPCAKITHIA;

8) npocnoszuposams CBOWCTBAa BEIISCTB B 3aBUCHUMOCTH OT HX
Ka4eCTBEHHOT'O COCTaBa; BO3MOXHOCTU MPOTEKAHUS XUMHUYECKUX
npe- BpalleHUH B pa3IuYHBIX YCIOBHAX;

9) ebluucasams OTHOCUTEIBHYIO MOJCKYJSIDHYIO H MOJSIPHYIO
MacChl BEIIECTB; MAaCCOBYIO MO XHMHYECKOrO »JIIEMEHTa IO
(opmyne coeguHeHHs; MacCOBYIO JOJIIO BeEIIeCTBAa B PAacTBODPE;
IPOBOJAUTH PACYETHI 110 YPABHEHUIO XUMHUYECKOM pPEaKLuu;

10) npumenamo OCHOBHBIC onepamnuu MBICIIUTEIILHON
JIeSITEJIbHOCTH — aHaJlu3 M CHHTE3, CpaBHEHHe, o00oO0lieHue,
cucTeMaTH3aIHIo, KJTacCU(UKAIIHIO, BBISIBJICHUE
OPUIUHHO-CIICACTBCHHBIX CBSA3€M — I W3YYCHHS CBOWCTB
BEIIECTB M XUMHYECKHX PEaKLHl; €CTECTBEHHO-HAy4YHbIE METOJIbI
NOo3HaHUSI —  HaOJIOJeHHe, HW3MEpeHHe, MOJEJIHPOBaHUE,
SKCMIEPUMCHT (pealbHBIA U MBICIICHHBIN );

11) credosamsv TtipaBUIIaM MOJB30BAHHUS XHMHUYECKOM ITOCYJI0M M
nabopaTopHbIM 00OpyJIOBaHHEM, a Tak)Ke TpaBwyiamM oOpalieHus
C BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKLIHUSMH IO BBIITOJIHEHUIO
J1aGOpaTOPHBIX XMMHUYECKUX OIBITOB MO ITOJIYYEHHIO U COOHMPaHUIO
ra3zoo0pa3HBIX BEIIECTB (BOAOPOJAAa W KHCIOPOAA), IPUTOTOBIECHHUIO
pacTBOpOB C OMNpeJIea€HHON MacCcoBOM Jo0Jel pacTBOpPEHHOTO
BEIIECTBA; IJIAHUPOBATh W NMPOBOAUTH XUMHUUYECKHE DKCIIEPHUMEHTHI
0 PAacHO3HABAaHHUIO PACTBOPOB MIEJIOYEeH M KHUCIOT C ITOMOIIBIO
WHAUKATOPOB (JTakMyc, (heHOoIIPTaTIENH, METHIIOPAHK U IP.).

9 KJIACC

1) packpvieams cmblci  OCHOBHBIX  XUMHYECKMX  IMOHSTHIA:
XUMHUYECKUN DJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTUOH, aHWOH,
opocToe BEIIECTBO, CJI0XKHOE BEILIECTBO, BaJICHTHOCTD,
SIIEKTPOOTPHUIIATEIIFHOCTh, CTEIICHb OKHCIICHUS, XHMHYeCKas



peaKIis, XUMH4ecKasli CBsA3b, TCILUIOBOHW A(PPeKT peakuu, MOJIb,
MOJISIpHBIHE O0BEM, pacTBOp; DIJIEKTPOJUTHI, HEIIEKTPOIIUTHI,
JEKTPOJIUTHYCCKAsT AUCCOIHAIINS, pPEaKIUUu HOHHOTO OOMCEHa,

KaTajauni3artop, XHUMHNYCCKOC paBHOBECHUC, OGpaTI/IMLIe 58
HeO6paTI/IMBI€ peakauu, OKHCIINTCIIbHO-BOCCTAHOBUTCIBHBIC
pe€aknuu, OKHCIIUTCIIb, BOCCTAHOBUTCIIb, OKHCJICHHUC u

BOCCTaHOBJICHUE, AJUIOTPOIMs, aM(OTEpPHOCTh, XMMHYECKasl CBS3b
(KkoBaJIeHTHasi, HWOHHAasl, METAUIM4ecKas), KpHUCTaJIJIHudecKas
peméTKa, KOppO3usi METAJJIOB, CILUIaBbl; CKOPOCTh XHUMHUUYECKON
peaknuu, TipenenbHO  Jnomnyctumas  koHuentpauus  (ITJK)
BEILIECTBA;

2) umntocmpupogams  B3aUMOCBSI3b  OCHOBHBIX ~ XHMHYECKHX
moHsiTuét (cM. 1. 1) ¥ OPUMEHSITh 3TH TOHSATHUS NPU OIMHUCAHUU
BEIIIECTBU UX HPEBPAIICHUI;

3) ucnonvzoeams XUMHUYECKYIO CHMBOJIUKY JUISI COCTABIICHUS
dopmMyI1 BeliecTB U ypaBHEHHU XUMHUYSCKUX PEAKIINiA;

4) onpedensimb BaJCHTHOCTH U CTEIICHb OKUCICHUS XUMHYECKUX
2JIEMEHTOB B COCJIMHEHMSX Pa3IN4YHOrO COCTaBa; MPUHAIJIEKHOCTD
BEIIECTB K OMNpeeEHHOMY KJIacCy COeAUHEHUH 1o (opmynam; BUI
XUMHYECKON CBsi3u (KOBaJEHTHAs, MOHHAS, MeTaJLUTN4YecKas) B
HCOPraHUYCCKHUX COCAUHCHUAX, 3apsad HOHa IIO XUMHUYECKOMN
bopmyie; xapakTep cpelibl B BOOHBIX PaCTBOpax HEOPTaHHUUYESCKUX
COCQUHEHUN, TUN KPUCTAJUIMYECKON pPEmETKH KOHKPETHOTO
BEIIIECTBa;

5) packpvisams  cmouicn  Ilepuomamueckoro 3akona J[. U.
MeHaeneeBa U AEMOHCTPUPOBATH €ro IMOHUMAHUE: ONUCHLIGAMb U
xapaxkmepuzoeame TabnnuHy0 ¢opmy I[lepuoauyeckoil CHUCTEMBbI
XUMHUYCCKUX DJIEMCHTOB: pa3jnMvyaTbh MOHATHA «TJIaBHasA MOATPYIIIa
(A-rpymma)» u «mobouHas mnoxarpymma (b-rpynma)», manble ©u
OOoJIBIIINE TEPUOJIBI; COOMHOCUMb O0003HAUEHUSI, KOTOPhIE UMEIOTCS
B TMEpUOAMWYECKON TaOiMIe, C YHUCIOBBIMH XapaKTepPHUCTHUKaMHU
CTPOCHHUSI aTOMOB XHMHYECKHX DJISMEHTOB (COCTaB W 3apsn sapa,
ofIIee YHCIIO 3JIEKTPOHOB M pacCIpeileIeHue UX MO 3JIEKTPOHHBIM
CII0SIM); 00BsicHAmMb OOIINEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB
DJIECMCHTOB MU HUX COC]II/IHCHI/Iﬁ B Impcaciiax MaliblX IEPUOIOB U
IJIaBHBIX MOATPYIII C Y4ETOM CTPOSHHUSI UX aTOMOB;

6) xkraccugpuyuposamo XUMHUYECKHUEe DIIEMEHTHI,
HCOPraHUYCCKHUEC BCUIICCTBA, XUMHUYCCKHUEC PCAKITHUHN (HO HHUCITYy U
COCTaBy Y4YAaCTBYIOIIMX B pPEaKIUH BEIIECTB, MHO TEILUIOBOMY
3ddeKTy, N0 Hu3Me- HCHHUIO CTCNeHEH OKHCICHHUS XHMHUYECKHX
JI€MEHTOB);

7) xapakmepuzoeams (onuceiéams) oOMHEe U crnelupUIECKue
XUMHYECKHE CBOWCTBA MPOCTBIX U  CJHOXHBIX  BEIICSCTB,
OOATBEpIKAasi ONHUCAHUE NPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX
yYpaBHEHHUII COOTBETCTBYIOINX XUMHYECKUX PEaKIHUA;

8) cocmaensims ypaBHEHUS DICKTPOIUTHYECCKON THUCCOIAAIIH



KHCJIOT, ILIeJIOUel M COoJieH; MOJHBIE U COKpalléHHbIE ypPaBHEHUS
peakuui HUOHHOTO oOMeHa; ypaBHEHUs peakuuit,
OOATBEPXXAAOIINX CYIIECTBOBAHHE TEHETHUYECKOH CBS3HM MEXIY
BEIIIECTBAMHU PA3IMIHBIX KIIACCOB;

9) packpvieams CYUIHOCTh OKHCIHUTEIILHO-BOCCTAHOBUTEIbHBIX
peakuuii MOCPSIACTBOM COCTABJICHUSI 3JCKTPOHHOrO OajaHca 3THX
peaknui;

10) mpoernoszuposams CBOIICTBA BEHISCTB B 3aBUCHMOCTH OT HX
CTPOEHHUSI; BO3MOKHOCTH NPOTEKAHUSI XUMHUYECKUX MTpEeBpalleHuH
B PA3JINYHBIX YCIOBUAX;

11) ewvivucassms OTHOCHTEIBLHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO
MAacCChl BEIIECTB; MACCOBYIO JOJII0 XHMHYECKOro »JJIEMCHTa IO
bopmyrne coenuHeHHs; MacCOBYIO [OJIIO BEIIECTBA B PACTBOPE;
MPOBOJAUTH PACUYETHI M0 YPABHEHUIO XUMHYESCKON PEaKIIUH;

12) credosams tipaBUIIaM MOJB30BaHUS XHMHUUYECKOUW MOCYION U
J1a60paTOPHBIM O00OpPYJIOBaHHEM, a TAKKE MpaBUIaM OOpAICHUS C
BEIIECTBAMU B COOTBETCTBUHM C HWHCTPYKIHSMU MO BBIIOJIHEHUIO
Ha60paTOpHLIX XUMHUYCCKUX OIBITOB IO IMOJYYCHHUIO U CO6I/IpaHI/IIO
razoo0pa3HbIX BEIECTB (aMMHUaKa U yrIIEKUCIOTOo ra3a);

13) nposooums peaxiuy, MTOATBEPKIAAIOIINE Ka4eCTBCHHBIN
COCTaB pAa3JIMYHBIX BCIISCTB: PACIMO3HABATh OIBITHBIM MOYTEM
xjopua- Opomua-, womua-, kapbowuar-, ¢docdar-, CHUIHUKAT-,
cyinbdar-, THAPOKCUI-UOHBI, KAaTUOHBI aMMOHHS U HOHBI
N3YYCHHBIX MCTAJIJIOB, MNPUCYTCTBYIOIIHUEC B BOJIHBIX pacTBOpax
HEOPraHUYECKHUX BEIICCTB;

14) npumensmo OCHOBHbBIE onepanuu MBICITUTEIbHOMN
JeSITeNbHOCTH — aHajlu3 W CHUHTEe3, CpaBHEeHHE, 00oOIIeHue,
CUCTEMATHU3ALNIO, BBIABIICHUC NMPUYHUHHO-CIICACTBCHHBIX cBs3el —
JUIST HW3y4YEeHUS] CBOWCTB BEIIECTB M XUMHYECKHX PpEaKIIUif;
€CTeCTBEHHO-HAyYHbIE  METOJbl IIO3HAHUS —  HAOII0JIeHUE,
H3MEpEHHE, MOJEUPOBAHNUE, OKCIEPUMEHT  (peallbHBId |
MBICJICHHBIN).



TemaTuyeckoe MmIaHupOBaHUE
Bcero 136 yacoB u3 HuUX 7 4 pe3epBHOE BpeMs.

8 Kimace
(2 u B Hememo, Bcero 68 1)

Ne | Tema yuebHOTO IpeiMeTa Komn- | DnexTpoHHBIE 00pa30BaTENbHbBIE PECYPCHI
nn BO
4acoB
TepBoHayanbHble XUMHUYecKHe MoHATHS (20 1)
1 Xumust — BakHast 0OIACTb €CTECTBOSHARMA U 5 https://resh.edu.ru/subject/lesson/1521/start/
MPAKTUYCCKOU NCATCIIbHOCTHU YC€JIOBCKA
2 BemecTsa 15 https://resh.edu.ru/subject/lesson/1521/start/
¥ XUMHHICCKHE PCaKIin https://resh.edu.ru/subject/lesson/1485/start/
BaxHeiilne npeacTaBuTean Heoprannueckux semects (30 u)
3 Bosayx. Kucnopoz. 5 https://resh.edu.ru/subject/lesson/2447/start/
IMonsTHE 00 OKCHAAX https://resh.edu.ru/subject/lesson/2446/start/
4 Bozopoy. [ToHATHE 0 KHCIOTAX U COMISX 5 https://resh.edu.ru/subject/lesson/3119/start/
5 KoJIYeCTBeHHBIC OTHOMICHYS B XHMUH 4 https://resh.edu.ru/subject/lesson/2063/start/
https://resh.edu.ru/subject/lesson/1519/start/
6 Bona. Pactsopsr. IlonsTre 06 ocHoBanmsX 5 https://resh.edu.ru/subject/lesson/2062/start/
7 OCHOBHBIE KIIACCHI HEOPrAHUICCKUX COCINHCHHIA. 11 https://resh.edu.ru/subject/lesson/2445/
Ilepuonnueckuii 3axoH u Ilepuoanueckas cucrema xumuieckux anemenToB . . Menaeneena.
Crpoenne aroMoB. XuMuuecKast cBsi3b. OKHCIUTENBbHO-BOCCTaAHOBHTENbHBIC peakiun (15 u)
8 Hepuonmyeckuii 3akon u Ilepronudeckas cucrema | 7 https://resh.edu.ru/subject/lesson/2051/start/
xuMudeckux ameMeHToB J1. 1. Menneneera.
CtpoeHue aToma
9 Xumudeckas cBs3b. OKHCIHTEIBHO 8 https://resh.edu.ru/subject/lesson/2104/
BOCCTAHOBUTEJIBHBIC PCAKIIUU
PesepBHOE Bpemst 3
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9 kmace
(2 4 B Hexemro, Beero 68 u)
Ne Tema yueOHOTO mpeameTa Kon- | DnekrpoHHbie 00pa3oBaTelbHbIE PECYPChHI
I BO
4acoB
Pazges 1. BelecTBo U XMMHUUYecKHe peakiuu (18 q)
1 TToBTOpeHHe U yr/Iy6/ieHHe 3HAHUH OCHOBHBIX 6 https://resh.edu.ru/subject/lesson/2051/start/
pasjesioBKypca 8 Kiacca
2 OCHOBHbIE 3aKOHOMEPHOCTH XUMUYECKUX 4 https://resh.edu.ru/subject/lesson/2104/
peakuuii https://resh.edu.ru/subject/lesson/2437/
3 JJIeKTpONIUTHYECKAsT JUCcCcOonUanus. XuMU4eckue | 8 https://resh.edu.ru/subject/lesson/1518/
peakKnHrH1 B pacTBOpax
Pa3ges 2. HeMeTasibl v Ux coeiuHeHus (24 1)
4 0611251 XapaKTEePUCTUKA XUMUYECKUX 3JIEMEHTOB | 4 https://resh.edu.ru/subject/lesson/2075/
VIIA-rpynnel. I'asoreHsl
5 O61as XapaKTepPUCTHKA XUMUYECKHX 31IeMEHTOB | 5 https://resh.edu.ru/subject/lesson/2434/
VIA-rpynnel. Cepa v eé coeJUHEHUSs
6 0611251 XapaKTEPUCTUKA XUMUYECKUX IIEMEHTOB | 7 https://resh.edu.ru/subject/lesson/2078/
VA-rpynnsl. A3oT, pocdop U UX coeJUHEHUS
7 061as xapaKTepHCTHKA XUMUYECKHX 8 https://resh.edu.ru/subject/lesson/2072/
aseMeHTOB [VA-TpynibL. https://resh.edu.ru/subject/lesson/2069/
YI'J'Iepo,C[ u erMHHﬁ, N UXCOEJHHEHUA
Paznen 3. MeTasibl 1 ux coefuHenus (20 u)
8 OGiHe CBOHCTBAMETALIOB 4 https://resh.edu.ru/subject/lesson/3493/
9 BakHeHIIMe MeTa/LIbl U UX COeJUHEeHUS 15 https://resh.edu.ru/subject/lesson/3534/
Paznen 4. Xumusa u okpykatoujas cpega (3 4)
10 BellecTBa 1 MaTepUaJibl B %H3HU YeJ0BeKa 3 https://resh.edu.ru/subject/lesson/3504/
PesepBHOE Bpems 3
68
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