HOACHUTEJIBHAA 3AIIMCKA

[IporpamMa MO XUMUKM Ha YPOBHE OCHOBHOrO o00IIero oOpa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUM K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIer0 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OcHOBe (QenepaibHOH pabodeil mnporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMUUU MPENOAABAHUS YU€OHOI0 MpeIMeTa « XUMHUSI»
B 00pa3oBaTelibHBIX opranu3anusax Poccuiickoit deneparuu.

[IporpamMa 1o xuMuM JaéT MPEACTABICHUE O IENAX, OOIIel cTpaTeruu
OOydeHUsI, BOCIHTAHUS M PA3BUTHS OOYUYAIONIUXCS CpPEICTBAMU Y4eOHOTO
npeamMeTa, yCTaHaBJIUBAET o0s13aTeNbHOE MpeIMETHOE COJIepKaHue,
npeaycMaTpuBaeT pachpe/iesieHlue ero Mo KjaccaM U CTPYKTYpUPOBaHUE TI0
pazmenaM W TeMaM IMpOTpaMMbl IO XHUMHH, OIpEAesieT KOJIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEePUCTUKHU COJIepXKaHuUs, PEKOMEHAYEM YO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMUHU C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM  y4eOHOro IMpolecca, BO3PACTHBIX
O0COOGHHOCTEW OOy4YaronIMXcsi, OMpENeSieT BO3MOXKHOCTH TMpeaMeTa i
peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHMsl, a TaKkKe TPeOOBaHUN K
pesyiabTaTaM o0y4YeHUs XMMUU Ha YPOBHE IeJiel U3ydeHUs MpeIMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-IO3HABATEILHONU JESATEIbHOCTH OOYYaIolIEerocs IO OCBOCHUIO
y4eOHOI0 COJIepKAHUS.

3HaHUE XUMHUM CIYKAT OCHOBOM [isi (OPMUPOBAHMS MHUPOBO33PEHUS
o0y4arolerocsi, ero NpeAcTaBICHU O MAaTepHAIbHOM €AMHCTBE MHUPA, BAKHYIO
pOJib UTpalOT (PopMHUpPYEMble XUMHEH MPEICTABICHUS O B3aUMOINPEBPALIECHUSX
SHEPTUM U 00 HBOJIOLMH BEHIECTB B MPHUPOJE, O MYTSAX pELIEHUs 00aJbHBIX
Mpo0JIeM yCTOMYMBOIO Pa3BUTHUS UEJIOBEUECTBA — CHIPHEBOM, DHEPreTUUYECKOM,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIEM 31 PaBOOXPAHECHUS.

N3yuenne Xxumuu:

CIOCOOCTBYET  peaju3allid  BO3MOXHOCTEH  JJIsI  CaMOpa3BUTHSL U
dhopMUpOBaHUA KYIbTYPhI JUYHOCTH, €€ 001el 1 PyHKITMOHATLHOM TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHME MBIILICHUS U TBOPUYECKUX CHOCOOHOCTEH
oOydJarolmuxcsi, HABBIKOB HX CaMOCTOSITEIbHOM  y4yeOHOW  JesTeIbHOCTH,
DKCIIEPUMEHTAIBHBIX M HCCIEIOBATEIIbCKUX YMEHUH, HEOOXOAMMBIX KakK B
MMOBCETHEBHOM JKU3HU, TaK U B TPO(eCCHOHATILHON JAeATeITLHOCTH,

3HaKOMHUT CO CHenu(UKONW HAYYHOTO MBIIUICHHS, 3aKJIaJIBIBA€T OCHOBBI
[[EJIOCTHOTO B3TJIsA/Ia HA €IMHCTBO MPUPOJIBI U YETIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B POPMUPOBAHUH €CTECTBEHHO-HAYUYHOU IPAMOTHOCTH 00YJaIOIIUXCS;



CIOCOOCTBYET (POPMHPOBAHUIO IIEHHOCTHOTO OTHOIIECHHS K €CTEeCTBEHHO-
Hay4YHbIM 3HAHUSM, K TPUPOJIE, K UEJIIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTUYECKOE
oOpa3zoBaHue 00y4arOIMUXCS.

JlanHble HampaBlICHHs] B OOYUYEHHH XHMHUU OOECHEUUBAIOTCS CrElupUKOn
coliepaHusi  y4eOHOro TmpeaMeTa, KOTOPBIM  SIBJISIETCS  MEeAarorudyecku
aJanTUPOBAHHBIM OTpakeHHEM 0a30BOM HAyKH XMMHH Ha ONpeeIEHHOM dTarne eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHHs OpPHEHTUPOBAH Ha
OCBOCHHE OOYUYarOUIUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TMOHSATHN XHUMHUHU, OCHOB
HEOPraHMYECKOM XMMUM M HEKOTOPBIX OTAEIbHBIX 3HAUYUMBIX [OHATUH
OpraHUYE€CKOW XUMUHU.

CtpykTypa coaepKaHHUs MPOrpaMMbl MO XUMUHM C(OpMHpOBaHAa Ha OCHOBE
CUCTEMHOr0 mojaxona kK €€ m3ydeHuto. CoaepKaHue CKJIAIbIBACTCS U3 CHUCTEMBI
MOHATHUH 0 XMMHUUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MMOHITUH O XUMHUYECKOM
peakiuu. OO0€ O3TH CHUCTEMBl CTPYKTYPHO OpPraHW30BaHBI 110 MPUHIUIY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUK HA OCHOBE TEOPETUYECKHX MPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa JI. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOU CBSI3H;

— TMPEACTaBICHUM 00 DICKTPOJUTHUYECKOM JUCCOIMAIIMU BEIIESCTB B
pacTBopax.

Teoperndueckre 3HAHUA PACCMATPUBAIOTCA HA OCHOBE HAMIIMPUYECKHU
MOJyYEHHBIX U OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIHLHO OT OJHOTO
YPOBHA K JIpyroMy, BBINOJHSS (QYHKIMU OOBSCHEHHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUUYECKOTO MPUMEHEHUS U TOJTyYEHHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue TporpaMMbl 10 XUMHH  CIIOCOOCTBYeT  (DOPMHUPOBAHUIO
MPEACTABJICHUS] O XUMUYECKON COCTaBJISIONIECH HAYYHOU KapTUHBI MHUpPA B JIOTHKE
€€ CHUCTEMHOW NPUPOIbl, IIEHHOCTHOTO OTHOLICHHS K HAYyYHOMY 3HAHUIO U
METOJIaM TMO3HaHHWs B Hayke. M3ydeHue XUMHUM MPOUCXOAUT C MNPUBICUYEHHEM
3HAHUM W3 paHee H3YYEHHBIX YUEOHBIX MpeaMeToB: «OKpYKAOIUNA MHUP»,
«buomorus. 5—7 kimaccel» U «Dusnka. 7 Kiaccy.

[Ipy wu3yd4eHUHW XUMHUU TPOUCXOIHUT (POPMUPOBAHHE 3HAHWH OCHOB
XUMUYECKOW HAayKH KakK O0JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIbHOCTH YEJOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KYJbTYPBHI.
3amaua yuyeOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU CHCTEMBI XUMHUYECKUX
3HAHUM — BaKHEUIIHMX (PaKTOB, MOHATHM, 3aKOHOB U TEOPETUUYECKUX TOTOKEHUH,
JTOCTYMHBIX OO0OOIIEHHH MHPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKu, B



npuoOIIEHUH K HAayYHBIM METOJ[aM I[IO3HAHUS TP U3YUYCHUH BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUU U PA3BUTUHU MMO3HABATEILHBIX YMEHUN U
WX TPUMEHEHWHW B Y4eOHO-MO3HABATEIBHON U Y4eOHO-HCCIIeN0BATEIHCKON
JeSITeTbHOCTH, OCBOCHHM TMpaBUI 0e30MacHOro oOpalieHusi ¢ BEIIeCTBaMH B
IMOBCETHEBHOM KU3HM.

[Ipy M3ydyeHHr XUMUK Ha YPOBHE OCHOBHOIO 0O0IIero oO0pa3oBaHUs BaKHOE
3HAYCHHE MPUOOPEIH TaKUE IEeJIH, KaK:

— (QopMupoBaHHE UWHTEIJIEKTYaJlbHO pa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHSATUIO PEIICHHH,
CIIOCOOHOM aJ]anTUPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIIOBUSIM KU3HH;

—  HampaBJICHHOCTb  OOYyYeHUsI Ha  CHCTEMaTHUYecKoe MpHOOIIeHHE
Oo0ydJaromuxcss K CaMOCTOSITENIbHOW TO3HABATEIbHOM JEATEIbHOCTH, HAYYHBIM
MeTo[aM IMO3HaHUus, (POPMUPYIOIIUM MOTHBALMIO W Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— o0ecrneueHne yCIOBUH, CITIOCOOCTBYIONIUX MPHOOPETEHNUIO 00YyUYarOIUMHUCS
OMbITa Pa3HOOOPa3HOM MEATENbHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KIIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAUECHHUE JIS
pa3IMYHbIX BUAOB ESITEIbHOCTH;

— (opmupoBanue oOmel (YHKIMOHATBHOM UM  €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBICHATh U OICHUBATH SIBJICHUS
OKPY’>Karollero Mupa, HCHOJIb3ysl 3HAHUS U ONBIT, MOJYyYCHHBbIE MPU H3YYECHUU
XUMUHU, TPUMEHSTh HX NPU pPEUIeHUU MpoOJieM B MOBCEIHEBHOM XHU3HU M
TPYZOBOU AEATEIbHOCTH;

— (opmupoBaHue y OOydarOmUMXCS T'yMAHUCTUYECKUX  OTHOIICHHIA,
MOHUMAHUSI UEHHOCTH XUMHYECKMX 3HAaHMU s BBIPAOOTKH HKOJIOTHYECKH
1eJIecCO00pa3HOro TMOBEJAEHUS B OBITY M TPYAOBOM NEATEIFHOCTH B LEJAX
COXPaHEHUS CBOETO 30POBbS U OKPYKAIOLIEH IPUPOIHON CPEMBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIUTAHMI0O Ha OCHOBE YCBOCHHS  OOIIEYEIOBEUYECKUX IICHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MpOQUIsT U HAMPAaBICHHOCTH NalIbHEHIIIETO
oOydeHusl.

OOmiee YMCIIO YacoB, OTBEAEHHBIX [UII H3YyYEHUS XHMHUU Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIeq0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYUEHUSA

8 KIIACC

IlepBoHaYaIbHbIe XUMHUYECKHE MIOHATHS

[Ipenmer xumuu. Ponp XUMUM B )KU3HU YeI0BEKa. XUMHUS B CUCTEME HAYK.
Tena u BemecTtBa. Du3nMyeCKHE CBOWCTBA BENIECTB. ATpPETraTHOE COCTOSHUE
BellecTB. [loHsATHE O MeTOAaxX MO3HAHUS B XMUMHUHU. YHCThIE BEIIECTBA M CMECH.
CriocoObI pa3esicHUs] CMECei.

ATOMBI U MOJEKYJIbl. XUMHYECKHE »HJeMEHTbl. CHMBOJBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumnueckast ¢dopmyna. BareHTHOCT, aTOMOB XHUMHUYECKHUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOcCUTENbHAsE aToMHas Macca.
OtHocuTenbHass MOJEKYIIIpHas Macca. MaccoBasi 101 XUMUYECKOrO JIEMEHTA B
COEIMHECHUH.

KommuectBo BemectBa. Monbs. MonsipHast macca. B3auMoCBsI3b KOJIMUECTBA,
Macchl W 4HCla CTPYKTYPHBIX eIuHMI] BeulecTtBa. Pacu€rel mo dopmynam
XUMUYECKUX COCTUHEHUI.

DuU3NYECKUE U XUMHUUECKHUE SIBJICHUS. XUMUUYECKasl Peakius 1 €€ Mpu3HaKHu.
3aKOH COXpaHEHHUsS MacChl BellecTB. XuUMUuyeckue ypaBHeHus. Knaccudukamms
XUMUYECKUX peakIuil (CoOeMHEHUsI, pa3JIOkKEHU s, 3aMeleHUsI, OOMEHa).

Xumuueckuit IKcnepumenm:

3HaKOMCTBO C XMMHYECKOH MOCYA0M, mpaBujiaMu padOThl B jgabopaTopuu u
npuéMaMu oOpalieHus ¢ J1abopaTOpHbIM O00OPYJIOBAHUEM, W3YyUYECHHE U ONUCAHUE
¢u3MUecKuX CBOMCTB 00pPa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (IJIaBJIEHHE BOCKA, TasHUE JbJa, pacTHpaHUEe caxapa B CTYIIKE,
KUIIEHUE U KOHAEHCAlUsA BOJAbI) U XUMUYECKUX (TOPEHUE CBEYM, MPOKAIHBAHHE
MEJIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJjia C KUCIIOTOM) SIBIICHUM, HAOII0ICHUE U
ONKCaHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuuil (pa3iokeHue caxapa,
B3aUMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapus, pa3ioKeHHE THIPOKCHIIA
menu (II) mpu HarpeBaHuu, B3aMOAEICTBUE Keje3a ¢ pacTBopoM cosid meau (1),
M3y4YEHUE CIOCOOOB pa3/iesieHHs] CMeceil: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BbIIIapUBaHKE, AUCTUIIALMSA, XpoMarorpadus, IPOBEACHUE OYUCTKUA MOBAPEHHOMN
coiid, HaOJIOJAEHWE U  ONHCAaHUE  pe3yJbTaTOB  IPOBEICHUS  OIbITA,
WUTIOCTPUPYIOIIETO0 3aKOH COXPAHEHHsSI MacChl, CO3/IaHHE MOJEJIEH MOJIEKYT
(IapocTep>KHEBBIX ).

Baxneiimue npeacTaBuTe/ M HEOPraHMYEeCKUX BeleCTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kuciopona — 3j€eMEHT U mpoCToe
BelecTBO. HaxokneHue kuciopoga B Tpupoae, (HU3HMUYECKHE U XUMUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcuabl. I[lpumenenue xuciopoma. CrocoOsl



MOJIy4eHUs KHUCJIOpoJa B JabOpaTopud W MPOMBIIUICHHOCTH. KpyroBopor
Kkuciopoa B mpupoze. O30H — ajuioTpornHas Moy GpUKaius KUciaopoaa.

TemoBoit >(PGEeKT XUMUYECKOM peakiuu, TEePMOXUMUYECKHE YpaBHEHUS,
9K30- U SHJOTEPMHYECKHE peakUuH. TOMIMBO: Yrojb U METaH. 3arps3HEHUue
BO3JlyXa, yCUJICHHE MMapHUKOBOT0 3P eKTa, pa3pylieHrue 030HOBOTO CIOS.

Bomopon — »snemeHT m mpocroe BewiectBo. HaxoxaeHue Boagopoaa B
npupose, ¢GU3MYECKHE U XUMHUYECKHE CBOWCTBa, IMPUMEHEHHE, CIOCOOBI
nonydenus. Kuciorsl u comnm.

Mosnsipabiii 00bEM Ta30B. Pacu€Thl MO0 XUMUYECKUM ypaBHEHHUSIM.

dusnueckrue CBOMCTBA BOAbl. Bojga kak pacTBopuTenb. PacTBOpBL
HaceblllleHHbIE M HEHACBIIIEHHBIE PacTBOpPbL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10J11 BEIIECTBA B paCTBOpE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponbs pacTBOpOB B MpHUpPOJE U B KU3HU 4YesOBeKa. KpyroBopoT BOIBI B MPUPOLE.
3arps3HeHue NpUpPOIHbIX BoA. OXpaHa U OUMCTKA MPUPOAHBIX BOJ.

Knaccudukarmus neoprannueckux coegmnenuid. Oxcuabl. Kimaccudukarus
OKCUJOB:  cosieoOpasyromniye (OCHOBHbIE, KHUCJIOTHbIE, aM(oTepHble) W
HeconeoOpasywomue. HomeHnknarypa okcugoB. DuU3MUECKHE W XUMHYECKUE
cBolicTBa OKCUI0B. [losrydeHne oKCcHuioB.

OcHoBanus. Krnaccuduxanuss oOCHOBaHMI: MIETOYM U HEPACTBOPHUMBIC
ocHoBaHus. HomeHkimarypa ocHoBaHuii. PuU3MUECKUE U XUMHUYECKHE CBOWCTBA
ocHoBanui. [lomyyenne OCHOBaHUN.

Kucnotel. Knaccudukauus kucinor. Homenknarypa kucinor. @usznueckue u
XUMHYECKHE cBoMcTBa KucaoT. Pam axktuBHoctm MetamuioB H. H. bekerosa.
[Tosryyenue KucIior.

Comu. Homenknatypa cosieii. @u3ndeckue U XMMUUYECKUE CBOWMCTBA COJIEH.
[Tonyuenue comnen.

['eneTnueckas CBSI3b MEXK]y KJIaCCaMU HEOPTAaHUYECKUX COCTUHEHUM.

Xumuueckuit Ikcnepumenm:

KaueCTBEHHOE OMPEAEITIEHUE COJIEPIKAHUS KUCIOPOia B BO3AYyXe, MOJTy4YCHHUE,
coOupaHue, pacro3HaBaHWE M U3YyYCHHE CBOWCTB KHUCJIOpPOJa, HaOJOaeHUE
B3aMMOJICMICTBUSL BEUIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBECHUS W
npeKpaiieHus ropeHus (moxapa), O3HaKOMJIEHHE C oOpasllaMu OKCHUJIOB H
ONMKMCaHUE WX CBOMCTB, MOJy4Y€HUE, COOMpaHUE, pACIO3HABAHUE U U3Yy4YCHHUE
CBOMCTB BOAOpoAa (TOpeHHUE), B3auMojeicTBue Bojopoaa ¢ okcuaom menu (II)
(BO3MOXHO HMCIOJIb30BaHHE BUIEOMATEpUATIOB), HabtOIeHNE 00pa3IloB BEIECTB
KOJMYECTBOM | MOJb, HCCIEAOBAaHUE OCOOEHHOCTEH pacTBOPEHUsI BEIIECTB C
pa3IM4YHON PACTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON
MacCOBOMW JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3AUMOJIEMCTBUE BOJIbI C METAJUIAMU
(matpueM ©  KajbleM) (BO3MOXXHO HCIOJb30BAaHHE BHIECOMATEPHAJIOB),



HCCTIeIOBAaHNE O0pa3lloB HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0JIeHUE U3MEHEHHSI OKPACKU WHIUKATOPOB B PAacTBOpaX KUCIOT W IIEJIOYEH,
u3ydeHue B3aumojerictBus okcuaa meau (II) ¢ pacTtBopom cepHOl KHCIOTHI,
KUCJIOT C METallylaMH, PEaKlUHWil HEeWTpalIu3alvu, MOJy4eHHUE HEPACTBOPUMBIX
OCHOBaHMH, BBITECHEHHE OJIHOTO METajula JPYrMM M3 pPacTBOpa COIU, PELICHUE
SKCHEPUMEHTAIBHBIX 3a1ad Mo TeMe «BakHelline KJIacChl HEOPraHuyeCKuX
COCIMHEHUIN».

Hepuonuveckuit 3axkoH u Ilepuoamyeckass cucreMa XUMHYECKHX
iemenToB JI. WU. MenneneeBa. CrpoeHue aromMoB. XMMHYECKASl CBS3b.
OKHCIUTENTBHO-BOCCTAHOBUTE/IbHbBIE PeaKIUU

[lepBbie MOMBITKH KiIacCU(UKAIUM XUMHUYECKUX 3jieMeHTOB. [loHsiTHe O
IpyIIax CXOJHBIX DJIEMEHTOB (IEJIIOYHBIE U MIEJIOYHO3EMEIbHBIE METaJlIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yloT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHIBI.

[Tepnonnueckuu 3akoH. [lepuoguueckas cucreMa XMMHUYECKUX JIEMEHTOB /1.
N. Menneneea.  KoporkomepuogHas U JJIWHHONEpUOAHAs  (HOPMBI
[Tepuognueckoit cuctembl xumMmudeckux 31eMeHToB [[. . MenneneeBa. [lepuoabr
u rpynnsl. PU3AYECKHN CMBICI NOPSAKOBOIO HOMEpA, HOMEPOB IIepuoJa u
TPYIIbI 3JIEMEHTA.

Crpoenne atromoB. CoctaB aTOMHBIX saep. M3oTonel. DnexkTponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK AaToMOB TepBbIX 20 XUMHYECKHUX 3JIEMEHTOB
[lepnonnueckorn cucremsl [[. WM. MenneneeBa. XapakTepuUCTHKA XHMHYECKOTO
3JIEMEHTA MO €ro nojoxeHuto B [lepuonnueckon cucreme /. . Menpaeineena.

3aKOHOMEPHOCTM M3MEHEHUS paauyca aTOMOB XUMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUINYECKUX CBOMCTB I10 I'PyNIaM U IEPUOIAM.

3nauenue [lepuonuueckoro 3akoHa u [leproauyueckoi CUCTEMbl XUMUYECKUX
AJIEMEHTOB I pa3BUTUS Hayku U npaktuku. Jl. WM. MenaeneeB — yd4€HbId U
IpakIaHUH.

Xumnueckasi cBsizb. KoBasieHTHast (MOJisipHAsT W HEMOJSIpHAs) CBSI3b.
DJIEKTPOOTPUIIATEIILHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHusi.  OKHCIMTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIUU.
IIponecchl OKUCIEHNS U BOCCTAHOBJIECHUA. OKHUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuit IKcnepumenm:

u3y4eHrue oO0pas3IloB BEIIECTB METAUIOB W HEMETAIOB, B3aMMOJICHCTBUE
TUAPOKCHUIA IIMHKA C pacTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEAEHUE ONBITOB,
WUTIOCTPUPYIOLIMX ~ MPUMEPBl  OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIX  PEAKIUM
(ropeHue, peakuuu pas3aoKeHUs, COSTUHEHUS ).

Mescnpeomemmnuwie cea3u



Peanuzanusi MeXnpeaMETHBIX CBSI3€d MpPU WM3YUYEHUHU XHMMHUU B 8§ Kiacce
OCYIIECTBJIIETCS 4epe3 MCIOIb30BaHME KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHATHUM, TaK U MOHITUM, SIBIAIOIIUXCS CUCTEMHBIMU ISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI O 1IUKJIA.

OO0mMe ecTeCTBEHHO-HAY4YHBbIE MOHSATHS: Hay4HbIA (DaKT, TUIIOTE3a, TEOPHs,
3aKOH, AaHalM3, CHUHTEe3, Kiaccupukanus, NEePUOAUYHOCTb, HAOIIOACHUE,
AKCIIEPUMEHT, MOJEITUPOBAHUE, U3MEPEHUE, MOJIETb, SIBJICHUE.

®u3uka: marepus, aToM, DJIEKTPOH, MNPOTOH, HEWUTPOH, HOH, HYKIHU],
M30TOMbI, PAMOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUECKUIN 3apsiji, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSHHE BEIECTBA, a3, (PU3MUECKUE BEIMYUHBI, €IUHUIIBI
M3MEPEHHUs], KOCMOC, MJIaHeThl, 3BE€3/b1, ConHIIE.

buonorus: dhorocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpabl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOIIAEMBbIE, TOILINBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBO M XUMHYECKAasA peakiust

[Tepuoanueckuii 3akoH. [leproanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB TEPBBIX TPEX TEPUOAOB, Kalisd, KaJlbluid M HUX
COCMHEHUHM B COOTBETCTBUU C IIOJOXECHHEM 3JJIEMEHTOB B llepuomnueckon
CUCTEME U CTPOCHHUEM KX aTOMOB.

CrpoeHne BemiecTBa: BUABI XUMHUYECKOW CBSI3U. THUIIBI KPHUCTAJIIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALUIMYECKOW PEIIETKUA U
BUJIa XUMHWYECKOH CBSI3U.

Knaccudukarus u HOMEHKJIaTypa HEOPraHUYECKHX BEIIeCTB. XHUMHUYCCKHE
CBOMCTBA BEIIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJlacCaM HEOPraHUYeCKUX
COCIMHEHMH, TEHETUUECKAas CBSI3b HEOPraHUYECKUX BEIIECTB.

Krnaccudukarus XuMUUeCKUX peakIfil o pa3InyHbIM MpU3HaKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEaKIMU BEHIECTB, MO TemiaoBoMy 3(ddekrty, mo
W3MEHEHUIO CTETCHEH OKUCIIEHUS XUMUYECKUX DJIEMEHTOB, MO 00OpaTUMOCTH, TO
YYaCTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIHHU, TEPMOXUMUYECKUE
YpaBHEHUS.

[lonsitue o ckopocTh XumHu4eckod peakuuu. [loHarne 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKHX peakuusx. [IoHATHE O TOMOTEHHBIX U T€TE€POTCHHBIX
peakuuax. [lonsitue o karanuze. [loHsaTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIONIME HAa CKOPOCTh XMMHUYECKOM peaklru W TMOJIOKEHUE XHUMHUYECKOIo
paBHOBECHS.

OKHCIIUTENIbHO-BOCCTAHOBUTENILHBIE ~ PEaKlMK,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIBHO-BOCCTAH OBUTEIBHOM peakuu. CocraBieHnue YpaBHEHUH



OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUMA C  HCMHOJb30BAaHUEM  METOa
ANEKTPOHHOT O OanaHca.

Teopust IEKTPOAUTUYECKON TUCCOLUALNU. DIICKTPOIUTHI U HEANEKTPOIIUTHI.
Katnonbl, aHnoHbsl. MexaHu3M AUCCOLMALMUA BELIECTB C PA3JIMYHBIMU BUIAMH
xumudeckoi cBs3u. Crenens aucconuanuu. CUIbHBIE U CIa0bIe AIEKTPOJIUTHI.

Peakiiuu monHoro ooOMeHa. Y ciaoBUs MIPOTEKaHUs PEaKIMil HOHHOrO OOMeHa,
MOJHBIE W COKpall€HHbIE HMOHHBIE YypaBHEHUsA peakiuil. CBOHCTBAa KHUCIIOT,
OCHOBaHMUW M cCcoJIed B CBeTe TPEACTABICHUNH 00 IJICKTPOIUTHUECKON
nucconnanuu. KauecTBeHHbIE peakiiuy Ha UOHBI. [ToHsATHE O TUAPOIN3E CONEil.

Xumuueckuil IKCnepumenm:

O3HAKOMJICHHE C MOJENAMHU KPUCTAIJIMYECKUX PEHIETOK HEOPraHWYECKUX
BEILIECTB — METAJNIOB M HEMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(xJopusia HATpUA), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOH pEeaKInu
OT BO3ACHCTBHS pa3IUYHBIX (PAKTOPOB, HUCCIEAOBAHUE BIEKTPONPOBOIHOCTH
pacTBOPOB BEMIECTB, IIpolecca JUCCOLMALIMM KHUCIOT, IIEJIOYed M COJieh
(BO3MOXHO  HCHOJIb30BAaHHE BHJIEO MaTepUalioB), IMPOBEJIECHUE  OMNBITOB,
WUTIOCTPUPYIOIIMX ~ TPU3HAKKA  TMPOTEKAHHUS  PEaKIMid  HMOHHOTO  OOMeHa
(oOpazoBaHMe oOcCajaKa, BBIJICIICHHE Ta3a, O0Opa3oBaHHWE BOJBI), OINBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBl  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIIUM
(ropeHue, peakuuu pas3jaoKEeHHs, COCAMHEHUs), PaclO3HaBaHUE HEOPTraHUYECKHU X
BEIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX pEaKkUWil HAa HWOHBI, pELICHUE
AKCIEPUMEHTAIBHBIX 3a7a4.

HemeTanibl u MX coeJMHEHUA

OOmass xapakTepucThuKka TrajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble crerneHn okucienus. CTpoeHue um (pusnuecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOF€HOB. XWMHUYECKHE CBOMCTBA Ha MpPHUMEPE  XJopa
(B3auMOJIECTBUE C METAJUIaMH, HEMETajjlaMH, IeliodyaMu). XJIOPOBOAOPO/I.
ComnsiHast KMCIOTa, XMMHUYECKHE CBOWMCTBA, MOJydeHHE, MpuMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOJOpPOJla HAa OpPraHuU3M 4YeNOBEKa. BaxHeinue XJIOpuabl U HUX
Hax0XJE€HHUE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpymnmnbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHble CTerneHu okucieHus. CTpoeHue u (puznueckue CBOMCTBA
MPOCTBIX BEHIECTB — KUCIOPOa U Cepbl. AJUTOTPONHBIE MOIU(PUKAIIMU KUCIOPOIa
U cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOIOPOJ, CTpoeHUe, QU3UIECKUE U
XUMUUYeCcKUe cBOMCTBA. OKCHABI CEPhbl KAK MPEICTABUTENM KUCIOTHBIX OKCHIOB.
Cepnas kuciora, (u3MYeCKHe ¢ XUMUYECKHE CBOWcTBa (oOm[ue Kak
MpeicTaBUTENsl KJjlacca KHCJIOT M crnenuduyeckue). XUMUYECKUE pPeakiluw,
JeXallue B OCHOBE IPOMBIIIJIEHHOTO0 crocoba TMOJIy4YeHUs CEpHOM KHCIOTHI.
IIpumenenne cepHoil KUCAOThl. COJIM CEepHOM KUCIOThI, KAUECTBEHHAsI Peakius Ha



cynbdar-uoH. HaxoxaeHue ceppl U €€ COSAMHEHUU B TPHUPOJE. XUMUYECKOE
3arpsi3HEHUE OKPYKAIOIIEeH Cpelbl COCIUHEHUSMU Ccepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIOCOOBI €0 MPe0TBPaISHHUS.

OO6mas xapakTtepucTtuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTETICHU OKUCIEHHUS. A30T, paclpoCTpaHEHUE B MPUPOJIE,
dbusnueckne U xXumuieckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €To
bu3nUecKre 1 XUMUYECKUEe CBOMCTBA, MoJiyueHue U mpuMeHenune. Con aMMOHUS,
ux GU3NIECKUE U XUMHUUECKUE CBOIMCTBA, mpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHHUsI. A30THasi KHCJIOTa, €€ MoJiyueHue, (PU3NUECKUEe U XUMHYECKUE
cBoiicTBa (oOlIME Kak TMPEACTAaBUTENsI Kiacca KUCIOT U crenuduueckue).
Hcnons3oBaHne HUTpPATOB M COJied aMMOHHS B KayeCTBE MUHEPAIbHBIX
ynoOpenuit. XuMu4yeckoe 3arpsisHeHue OKpYKarouiel cpeibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXKIU, 3arpsi3HEHUE BO3Ayxa, NouBbl U BomoéMoB). Docdop,
ajutoTponHbie Moaudukauuu Qocopa, PunUecKue U XUMHUYECKHUE CBOMCTBA.
Oxkcup pocdopa (V) u pochopHas kucnora, pu3ndecKie 1 XUMUYECKHUE CBONCTBA,
nonydyenue. Mcnonp3oBanue pocaToB B KaUeCTBE MUHEPATbHBIX YA0OPEHUH.

OO6mras xapakrtepuctuka 31eMeHTOB [V A-rpymnmel. OCOOCHHOCTH CTPOCHUS
aTOMOB,  XapakTepHblE  CTEMEHW  OKHUCJIEHHS.  YTJepoJ,  auIOTPOIHBIE
Moau(UKaIMU, paclpoCTpaHeHHUE B Mpupoae, GU3NISCKUE €W XUMHYECKHE
cBoiictBa. Ancop6uus. Kpyrosopot yriepoaa B npupoge. OKcuabl yrieponaa, ux
¢usznueckue W XUMHYECKHE CBOWCTBA, JEWCTBUE Ha IKUBBIE OpPraHU3MBI,
MOJIy4YE€HUE U TMPUMEHEHUE. DKOJIOTMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHAOM
yraepoga (IV), rumore3a rio0agbHOrO TMOTEIUICHUS KIMMAaTa, NapHUKOBBINA
s dext. YronpHas KucioTa U €€ colid, uX (pU3NYEeCKUe U XUMMUYECKUE CBOWCTBA,
noJiyuieHue u TmnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnons3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHauyanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUSX
yriiepojaa (MeTaH, 3TaH, dTUJICH, alleTUJIeH, dTaHOJ, TTUIEPUH, YKCYCHAs KUCJIOTA).
[IpuponHbIE HCTOYHUKHU YIJIEBOJAOPOAOB (yrojb, MTPUPOIHBIA Tra3, HEDTH),
NPONYKTHl UX MepepadoTku (OEH3UH), UX POJIb B OBITY U HPOMBIIIJICHHOCTH.
[loHsiTHEe O OMONOTMYECKH BaXKHBIX BEIIECTBAX: KUpPaX, OeNKax, yrieBoJax — U UxX
poJii B KM3HU 4eJNOBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCTUHCHUM.

Kpemuuii, ero d¢usnueckue M XUMUUYECKHE CBOWCTBA, IMOJy4YeHUE U
npumenenue. CoenuHeHuss KpemHus B mpupoge. OOmme npencraBieHus o0
okcune kpeMmuus (IV) u xkpemuueBoit kucinore. CUIUKaThl, UX HCIOJb30BAHUE B
OBITY, B MPOMBIIIJIEHHOCTH. BakHelIue CTpouTeIbHbIE MaTepuaibl: KepaMHKa,



CTEKJIO, I[eMEHT, OeTOoH, xene300eToH. [IpobiemMbl 6e30macHOTO HUCTOIb30BAHUS
CTPOUTEIBHBIX MATEPUAJIOB B OBCEIHEBHOW KU3HH.

Xumuueckuit yIxcnepumenm:

u3ydyeHue oOpas3IlOB HEOPraHWYECKUX BEIIECTB, CBONCTB COJISIHOM KHUCIIOTHI,
MPOBEACHNE KAUECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPU3HAKOB
WX TPOTEKaHWUs, OMBITHI, OTpakarouue (PU3NUECKUE M XUMUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIMHEHHUU (BO3MOXKHO MCIOJb30BAaHUE BHUICOMATEPHUAIIOB),
O3HAaKOMJICHHE ¢ o0pasliamMu XJOpUIOB (TAJOT€HUAOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl ©U €€  cOoeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMAaTEpUAIOB), HAOIIOJICHHUE Tpollecca OOYTIIMBAaHUS caxapa Moj JeiCTBHEM
KOHIIEHTPUPOBAHHOM CEpPHOM  KUCJIOTBl, HU3YYEHUE XUMHUYECKHX CBOWCTB
pa30aBJICHHOW CEPHOM KUCIIOTHI, IPOBEICHNE KAaUeCTBEHHON peaKIuu Ha CylbdaT-
MOH W HaOJNIOJIeHHE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3nYecKuMu
cBOlicTBaMM a30Ta, ¢ochopa M HUX COEAUHEHUN (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), o0pa3liaMu a30THBIX U (POcPOpHBIX yIOOpEHUI, MOTyUYEeHHE,
coOupaHue, pacrno3HaBaHME M HW3YyUYEHHE CBOWCTB aMMHUaKa, M[POBEJICHHUE
KauyeCTBEHHBIX PEAKIMi Ha MOH aMMOHHUA U (ochaT-uOH U M3yUeHUE MPU3HAKOB
UX MPOTEKAHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbIO
(BO3MOXKHO UCII0JIb30BAHUE BHUJICOMATEPUAIIOB), M3y4eHUE Mo/Ieien
KpUCTAINIMYECKUX PEETOK anmasza, rpadura, QyiiepeHa, O3HAKOMIICHHUE C
MpOILIECCOM aCOpPOIMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM H
YCTPOWCTBOM MPOTHUBOras3a, MoJiyueHue, cOOUpaHue, paclo3HaBaHUE U U3Yy4EHUE
CBOICTB YIJIEKMCIIOTO Ta3a, MPOBEACHUE KAaUYEeCTBEHHBIX pEaKIUil Ha KapOOHAT U
CWJIMKAaT-UOHbl W U3YYEHHE MPU3HAKOB UX IMPOTEKAHMS, O3HAKOMJIEHUE C
NPONYKIMENH CUIMKATHOW MPOMBIIUIEHHOCTH, PELIEHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o treMe «BakHennmne HeMeTauIbl U UX COETUHEHUS.

MeTanjibl 1 MX COeTUHEHUS

OO0mas xapakTepUCTUKAa XUMHUYECKUX AJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux mnoJioxeHuss B llepmoamueckoit cucreme xumudeckux isnementos J[. WM.
MenneneeBa u crpoeHust aromoB. CTpoeHne mMetaiioB. Meraminueckasl CBA3b U
METAUIMYECKAsT ~ KpUCTAUIMUECKass  pemeéTkKa.  DJIEKTPOXUMUUYECKUU Pl
HarnpspkeHu MetauioB. Ousndeckre U XUMUYECKHE CBOMCTBa MeTaioB. Oo1ue
crocoObl mosydeHuss MeTauioB. [loHsiTHE O KOpPpO3MHM METANJIOB, OCHOBHBIC
CrocoObl 3alUThl UX OT Koppo3uu. CmiaBbl (cTaib, YyryH, AIOpPATIOMHUHHH,
OpoH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIIIIIICHHOCTH.

[[lenounble MeTasuIbl: MmoJsiokeHue B Ilepruoanyeckoil cucTemMe XUMUYECKUX
anemeHToB [[. M. MeHnneneeBa, CTpOeHHE MX aTOMOB, HaXOXJECHUE B MNPUPOJE.
dusnueckue U XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKCUabl U



TUAPOKCHUIIBI HaTpusi M Kanus. [IpuMeHeHue MIeNOYHbIX METAUIOB M UX
COEIMHEHUM.

[IlenoyHO3eMenbHBIE METAIBl MAarHud ©  KaJdbUHWM: TOJIOKEHHUE B
ITepuoguueckont cucreme xumuueckux snemeHToB [[. M. MenneneeBa, ctpoenue
MX aTOMOB, HaX0XJAE€HUE B nIpupoe. Pu3snueckue U XMMHUYECKUE CBOWCTBA MArHUs
W Kanblus. Baxselmmue coeauHeHUs Kamblus (OKCUI, TUAPOKCHUA, COJH).
XKécTkocTh BOIBI M CITOCOOBI €€ YCTpaHEHHUS.

AnroMuHMH: noJioxkenue B [lepuoanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. 1. MeHnneneesa, cTpoeHUe aToMa, HaxoKJaeHue B mnpupone. dusmyeckue u
XUMUYECKHE CBOMCTBA amoMUHUSA. AM(OTepHbIe CBOWCTBA OKCHUJIA U THAPOKCHAA
ATFOMUHUSA.

Kenezo: nonoxenune B Ilepuoauueckoit cucreMe XUMUYECKUX AIeMEHTOB [1.
. MenneneeBa, CcTpoeHHE aroMa, HAaxXOXAEHUE B npupone. PU3UUYECKUE U
XUMHUYECKHUE CBOUCTBA kene3a. OKCHIbl, THAPOKCUABI B conn kene3a (1) u sxenesa
(IT), ux cocTas, cBOMCTBA U MOJIy4YEHHUE.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE ¢ oOpa3laMu METaIJI0B M CIUIABOB, HUX (PU3HMUYECKUMHU
CBOICTBAMM, H3Yy4€HHE PpE3yJbTATOB KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHNE BHUJACOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA
KaJbLMS M HATpUs C BOAOM (BO3MOXHO HCIOJIb30BAaHHE BHUIECOMATEPHAIIOB),
HCCJICIOBAHUE CBOMCTB KECTKOM BOJIbI, MIPOLIECCA TOPEHHUS KEJIE3a B KUCIOPOAE
(BO3MOXHO  HKCIIOJIb30BAaHHWE  BUJEOMATEpPUATIOB), MPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MAarHus, KaJblus, aJIIOMUHUSA, LUHKA, XKeJe3a
(I) n xeneza (III), meau (1), HAOMIOIEHNE U OMKMCAHUE MPOIECCOB OKPAIIMBAHUS
IUJJAaMEHW MOHAMHU HATpus, Kajliuid U Kaiblus (BO3MOXHO UCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), UCCIIeOBaHNEe aM(OTEPHBIX CBONCTB THIPOKCHIA AITFOMUHHS
Y THAPOKCHUIA LIMHKA, PEIIEHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 110 Teme «BaxHeummue
METAJIJIbl U UX COEAUHEHUS».

XuMHA U OKpY:Kaollas cpeaa

BemectBa u Marepualibl B NOBCEIHEBHOM KW3HHM 4YeIOBEKa. be3zomacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMUYECKUX peakiui B ObiTy. [lepBas momoris npu
XUMHAYECKHUX OKOrax U OTPABIICHUSX.

XUMHYECKOEe 3arps3HEHUE OKpYXkKarlleil cpenbl (MpeAenbHas AOMyCTUMAas
KOHIIEHTpauus BemiecTs, ganee — [1JIK). Poib XxumMuu B pelieHUH 3KOJTOTHUYECKUX
npooJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0paslioB MaTepuaioB (CTEKJIO, CIJIaBbl METAJIOB, MOJUMEPHbIC
MaTepuasbl).

Mestcnpeomemmnbwie cea3u



Peanmuzarusi MeXNpeaIMETHBIX CBS3€ld TPU H3YYCHUHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 MCIOJIb30BaHME Kak OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHSATUM, SIBISIOMIMXCS CUCTEMHBIMU JIJISi OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OOmuMe ecTeCTBEeHHO-HAay4YHbIE MOHATHUS: HaydHbIA (DakT, rumores3a, 3aKOH,
Teopusi, aHalu3, CHUHTE3, KiaccuuKamus, TNEepUOAUYHOCTb, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIMPOBaHUE, HM3MEpPEHHE, MOJCNb, SBJICHHE, TaPHUKOBBIMA
s dexT, TeXHOJIOTHS, MaTePUATIBI.

duzuka: wmarepusi, aroM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
M30TOIMBI, PaJANOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKUU 3apsl, MPOBOIHUKH,
NOJIYIIPOBOAHUKHU, JTUAJNIEKTPUKH, (POTORJIEMEHT, BEUIECTBO, TeJO, OOBEM,
arperaTHoOe COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKASI
peméTka, crjaBbl, (U3UYECKUE BEIMYMHBI, €IUHUIIBI U3MEPEHUS, KOCMHYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COHIIE.

buonorust: dorocunTe3, Abixanue, Ouocdepa, 3KOCUCTEMa, MUHEpaIbHBIC
ya00peHusi, MUKPO3JIEMEHThI, MAKPO3JIEMEHTBI, IUTATEIbHBIE BEIIECTRA.

['eorpadus: atmocdepa, ruapochepa, MuHepandbl, TOPHBIE TOPOJIHI,
TMOJIE3HBIE UCKOIMIaeMbIe, TOIIJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pPE3yJbTAaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOLIErO
0o0pa30BaHUsl JOCTUTAIOTCS B XOJI€ OOy4YEHUS] XMMHU B E€AUHCTBE Y4YEOHOU U
BOCIIUTATENIbHON JEATEbHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUICKUMU
COLIMOKYJIBTYPHBIMA M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHATHIMU B
o0IIecTBe MpaBUJIaMHM W HOPMaMH TIOBEJICHHS U CIOCOOCTBYIOT IpoIleccam
CaMOMO3HAHMsI, CAMOPA3BUTHS U COIUATIU3AINHN 00YUJarOIIUXCS.

JIndHOCTHBIE  pe3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOyYaromuxcs
PYKOBOJICTBOBATbCS ~ CHUCTEMOM TO3UTHUBHBIX I[€HHOCTHBIX OpPHUEHTAllMd U
paclIMpeHUE ONbITA AEATEIbHOCTHA HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS

LIEHHOCTHOTO OTHOLIECHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUECKOMY
U HAYyYHOMY HACJEAWI0, TMOHMMAaHUs 3HAYEHUS XUMHUYECKOW HAYKH B KU3HU
COBpPEMEHHOI'0 00IIecTBa, CIOCOOHOCTH BJAJETh JOCTOBEpHOUW WMH(oOpManmeil o
MEPEIOBbIX JOCTHIKEHUSIX M OTKPBITUSIX MHUPOBOM M OTEYECTBEHHOM XHMMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSX 00 yCTPONUCTBE MUpa U 0OIIECTBA;

2) TPAKIAHCKOI 0 BOCITHTAHUSI:

NPEACTABJIEHUS O COLMAJIbHBIX HOPMAax M MPaBUJIAX MEKIMYHOCTHBIX
OTHOUIEHUN B KOJIJIEKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEeIOBaTEIbCKOM, TBOPUYECKOM W JAPYrMX  BHJAX
JEeSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOM MESITEIbHOCTH MpPH
BBINIOJITHEHUU Y4E€OHBIX, TIIO3HABATENIbHBIX 3a7a4, BBIIOJHEHUU XUMUYECKUX
AKCIIEPUMEHTOB, CO3/IAHUH YYEOHBIX MMPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMONOMOIIM B Tpolecce O3TOW Yy4eOHOW [EeATEbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IMIOBEJAEHUE W TIOCTYNKM CBOMX TOBapUIIEHd C MO3ULHH
HPABCTBEHHBIX Y IPABOBBIX HOPM C Y4ETOM OCO3HAHMS MOCIEICTBUM MOCTYNKOB;

3) HeHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XHUMHUYECKON pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKU U COCTABJISIIOLIUE
OCHOBY JJIsl IOHUMAaHHUS CYLIHOCTM HAay4HOM KapTUHBI MUpa, NpelcTaBieHUs: 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUSI NPHUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
MPUPOJTHOMN CPEIOr, O POJIM XMMHUH B MMO3HAHUM ITUX 3aKOHOMEPHOCTEM;

MO3HAaBaTEIbHbIC MOTHBBI, HAMPAaBICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOMUMBbIC JJIi OOBSCHEHUS HAOIOJaeMBIX TPOIIECCOB U SIBJICHUH,
MO3HABaTEIbHON, MHGOPMAIMOHHON U YHMTATEIbCKOW KYIbTYphl, B TOM YHCJE
HAaBBIKOB CaMOCTOSITETbHONW paboThl C Y4eOHBIMU TEKCTaMH, CIPaBOYHOM



JUTEPaTypol, JOCTYIMHBIMH TEXHUYECKUMHU CpEICTBaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYYEHHI0 M TMO3HAHUIO, JIOOO3HATEIHLHOCTh, TOTOBHOCTh U
CIIOCOOHOCTP K  €caMO000Opa30BaHHIO, MPOCKTHOW W  HCCIIeI0BATEIbLCKOMN
JeSTeTbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABJICHHOCTH U yPOBHSA OOyYEHUS B
JIaIbHEUIIIEM;

4) ¢popMupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HaHWE IIEHHOCTH JKM3HHM, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 370POBBIA 00pa3 JKW3HU, OCO3HAHHE TOCIEICTBUU U
HEMPUSATHE BPEAHBIX MPUBBIUEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpPEeHHUSI),
HEOOXOAUMOCTH COOJIFOZIEHUsT TpaBWJI OE30MAaCHOCTH MpH  OOpAIlleHUH C
XUMHUYECKUMU BEIIECTBAMU B OBITY U peaibHON KU3HH,

5) Tpya0BOro BOCIUTAHMS

HHTEPEC K MPAKTUIESCKOMY U3YYEHUIO PO eCcCHil U Tpyaa pa3IudHOro Poja,
YBOKEHHE K TPYAY M pe3yiabTaraM TPYJIOBOWU AEATECIbHOCTH, B TOM YHCJE Ha
OCHOBE TIPUMEHCHHS TPEIMETHBIX 3HAHWUW 110 XHMHH, OCO3HAHHBIM BBIOOP
WHIMBUIYaJIbHON TPACKTOPUH IPOJOJDKCHHST 00pa30BaHUs ¢ YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHEenTHOW MpoheCCHOHAIBHON JAEATeLHOCTA U Pa3BUTHUS HEOOXOIUMBIX YMECHHH,
TOTOBHOCTH aIalITUPOBATHCA B TPO(ECCHOHAIBHOM Cpeie;

6) IKOJTOrH4eCKOr0 BOCIIUTAHHS:

AKOJIOTHYECKH 11€J1eCO00pa3HOe OTHOIICHUE K MPUPOJE KaK HCTOUYHHKY
KU3HH Ha 3eMJie, OCHOBE €€ CYIISCTBOBAHMS, TOHUMAaHHE IICHHOCTH 3I0POBOTO H
Oe3omacHOro o0pas3a >KW3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GU3HYECKOMY M TICUXHYECKOMY 3JI0POBBIO, OCO3HAHHME ILICHHOCTH COOJIFOICHUSI
MpaBuJI OE30IIaCHOT0 MOBEACHUS MPU padoTe ¢ BEMIECTBAMH, a TAK)KE B CUTYyaITUsX,
YTPOXKAIOMIUX 3JI0POBBIO U )KU3HHU JIFOJICH;

CIIOCOOHOCTU TPUMEHSITh 3HAHUS, MOJydyaeMble MPU M3YYCHUU XUMUHU, IS
pelIeHus 3a/1a4, CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOAHON CpeIoH, JIJIsl MOBBIIICHUS
YPOBHS  DKOJIOTMUECKOM  KYJbTYpbl, OCO3HaHHS TJIOOAJTBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIeM M MyTeH WX PEIICHHUS IMOCPEICTBOM METOJOB XHMHUHU,
HKOJIOTHYECKOTO MBIIIICHUS, YMEHHUS PYKOBOJCTBOBATHCS MM B ITO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAIBHOW MTPAKTUKE.

METANPEJIMETHBIE PE3YJBbTATbBI

B cocraBe MeTampeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAUYUMbBIC IS
dbopMHUpOBaHUS MHUPOBO33PCHUS OOIEHAy4YHbIE TOHATUA (3aKOH, Teopusl,
MPUHITUII, TUTIOTE3a, (PaKT, cUcTeMa, MPOLIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
HCIIONIL3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYCOHBIX TMpeaMeTax W IMO3BOJSIOT Ha
OCHOBE 3HAHHMH W3 ATUX MPEAMETOB (GOPMHUPOBATH MPEIACTABICHUE O IEIOCTHOMN



HAay4YHOU KapTHHE MUpa, U YHUBEPCAIbHBIC YUeOHBIC NEeWCTBUS (ITO3HABATEIIHHBIE,
KOMMYHHUKATUBHBIC, PETryJISTHBHBIE), KOTOpbIE oO0ecreunBaoT (GopMHUpOBaHHE
TOTOBHOCTU K CaMOCTOSITEIIbHOMY TUIAHUPOBAHUIO W OCYIIECTBICHUIO yueOHOMU
JEeSITEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBHUA

ba3oBble JJornvyeckue aeiicTBUsA

YMEHHSI MCIOJb30BAaTh MPUEMBI JIOTUYECKOTO MBILIUJICHUS] TPU OCBOCHUU
3HAHUM: PACKPBIBATH CMBICT XUMUUYECKUX TMOHSTHUH (BBLACIATH UX XapaKTEpPHBIC
MPU3HAKY, YCTaHABIMBAaTh B3aUMOCBS3b C JIPYTMMH IMOHSTHUSIMH), UCIOJIb30BaTh
MOHATHUS JJ151 OOBSICHEHHS OTJEIbHBIX (DAKTOB U SIBIEHUMN, BEIOUPATh OCHOBAHUS U
KpUTEpUU ISl KilacCU(PHUKAIMK XUMHUUYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
yCTaHABJIWBATh NPUYUHHO-CJICJACTBEHHBIE CBS3M MEXIY OOBEKTaMU H3Y4YCHHS,
CTPOUTH JIOTHYECKUE PACCYXICHHS (MHAYKTUBHBIC, ICAYKTUBHBIC, IO aHAJIOTHH),
JIeNIaTh BBIBOJIBI M 3aKJIIOUCHUS;

yMEHHE TPUMEHSATH B TIPOIECCEe TMMO3HAHUS TOHATUSA (MpEAMETHBIE U
MeTanpeaMeTHbIE), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIIN, UCIIOJb3yEeMble B XUMUH,
peoOpa3oBBIBATh MIMPOKO MPUMEHSIEMbIC B XUMHH MOJICIBHBIC MPECTABICHUSI —
XAMUYECKHH 3HAK (CHMBOJI DJJIEMEHTA), XUMHUYecKas (opMyna W ypaBHCHHE
XUMUYECKOU PEaKIUy — MPU pelIeHUH y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4éTOM
ATUX MOJICJBHBIX MPEICTABICHUN BBIABISATH M XapPaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKU M3y4aeMbIX 00BEKTOB — XUMHUYECKHX BEIIECTB U XUMHYECKUX PEaKIIUH,
BBIABJISATH  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CJICIACTBEHHBIE CBSI3H W
MPOTUBOPEUHUS B U3y4aE€MbIX MPOI[ECCaX U SIBJICHUSX.

Bba3oBble uccieaoBaTe/bCKUeE JeCTBHA .

YMEHHME HCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA
IIO3HaHHusA, a TaKXE€ B Kau€CTBC OCHOBBI IJIA q)OpMI/IpOBaHHSI TUIIOTEC3bI 110
MPOBEPKE NPABUIIBHOCTH BBICKA3bIBAEMbBIX CYXKICHUN;

npruoOpeTeHUe ONbITa MO IUIAHUPOBAHUIO, OPraHM3allid W TIPOBEICHHIO
VUYCHHUYECKUX DJKCIIEPUMEHTOB, yMEHHE HalIogaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOrHO3UPOBATh €ro pe3ysbTaT, PopMyaupoBaTh 00OOIICHUS U
BBIBOJIBI IO pE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEAOBAHUS, COCTABIATh OTYET
0 MPOJIeTaHHOM paboTe.

Pab6ora ¢ ungopmaumeii:

yMEHUE BBIOMpATh, aHAJIM3UPOBATh W HWHTEPIPETUPOBATH HHOOPMAIIUIO
pa3IMYHBIX BUIOB U (POpM MpeACTaBICHHS, MTOTYy4aeMYI0 U3 pa3HbIX UCTOUYHUKOB
(HaydyHO-TIOMYJISIpHAA  JIMTEpaTypa XUMHUYECKOTO COAEpXKaHUS, CIPABOYHBIE
nocoOusi, pecypcbl MHTepHeTa), KPUTUYECKH OIICHUBATh MPOTHUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;



YMEHHUE NPUMEHATh pa3iudyHble METOJAbl W 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIlMM ¥ COOTBETCTBYIOUIMX JaHHBIX, HEOOXOAMMBIX JJISl BBITIOJHEHUS
y4eOHBIX U TMO3HABaTENbHBIX 33/1a4 ONpeAeIEHHOr0 TUIa, MPUOOPETEHUE OIbITA B
00JacT  HCMOJb30BAHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpPOIl aKTUBHOI'O UCIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAaNbHYIO (DOpMY IpencTaBieHusl HHGOpMaLuU U
WLTIOCTPUPOBATh pelIaeMble 3aJaud HECJIOXKHBIMHU CXEMaMu, JuarpaMMmamu,
apyrumu Gpopmamu rpa@uKy U ©X KOMOMHALMSIMU;

yMEHHE HCIOJb30BaTh M aHAJIM3UPOBATh B Mpouecce ydyeOHOH W
MCCJIEI0OBATEIbCKON AESITEIbHOCTH MH(OPMAIUIO O BIMSHUU MPOMBIIIEHHOCTH,
CEJIbCKOT0 XO34HiCTBAa M TPAHCHOpPTAa HA COCTOSHUE OKpY’Kaloled NPUPOAHOU
CpeIbl.

KoMMyHUKaTHBHBIC YHUBepcalbHbIe y4eOHbIE 1eiicCTBUS:

yMEHHUs 3a7jaBaTb BONPOCHl (B XOJ€ Juajiora W (WJIM) JHUCKYCCHUHU) TIO
CylIecTBy  oOCyXJaeMOH  TeMbl, (QOpMyIHpOBaTh CBOM  MPEIJIOKECHUS
OTHOCHUTEJILHO BBINIOJHEHU S MPEIJIOKEHHOM 3a1auu;

YMEHUSI  MPEICTaBISATh  MOJYYEHHbIE  PE3ylbTaThl  I[MO3HABATEIbHOM
NEATEIbHOCTH B YCTHBIX M TIMCbMEHHBIX TEKCTaxX; JieJlaTb MPE3eHTALHIO
pPE3yJIbTaTOB BBIMOJHEHUS XUMUYECKOTO JKCIEpHUMeHTa (1ab0paToOpHOro OIbITa,
1abopaTOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MTPOEKTA);

YMEHHUS y4e€OHOro COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABAaTEJIbHOM M MCCIIEOBATEIbCKOM  JNEATEIIbBHOCTH  NpU  PELICHUU
BO3HHMKAIOUIMX MPOOJEeM Ha OCHOBE YYETa OOIIMX MHTEPECOB U COTrJaCOBaHUS
no3uiuii (00CYXIeHHUsI, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPAUHALIMS
COBMECTHBIX JCHCTBUI, OIpefesieHue KpUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOHM pabOThI U IpyTHE).

PeryasiTuBHbIe YHHBepCAJIbHbIEe YyeOHble 1elCTBHUS:

YMEHHUE CaMOCTOSATEIbHO OINpEAeNATh eI JeATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBJISATb, KOHTPOJUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesITeIbHOCTh, BbIOMpaTh Haubosiee 3(h(HEeKTUBHBIE CIIOCOOBI PEIICHUsS YUEOHBIX U
MO3HABATENbHBIX 3a/1ay, CaMOCTOSTENIbHO COCTABJISATh WJIA KOPPEKTUPOBAThH
MPEUIOKEHHBIM  AJITCOPUTM  JECUCTBUM NPU  BBIIOJHEHUHU 3aJaHUM C YYETOM
MOJIyUEHHsI HOBBIX 3HAHUI 00 M3ydyaeMblX OOBEKTaX — BELIECTBAX U PEaKUMsIX,
OLICHUBAaTh COOTBETCTBHE IMOJIYUEHHOI'O pe3yJbTara 3asBJICHHOW IIeJH, YMEHUeE
MCIOJIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, IIPE/IJIaraeMble B YCIOBUU 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATHBI

B coctaBe mnpeaMETHBIX pE3YJbTATOB IO OCBOCHUIO 00S3aTEIBHOrO
COJIepXKaHUsl, YCTAaHOBJICHHOTO JaHHON (enepanbHOl paboueil mporpamMmoi,
BBIJICJISIIOT: OCBOECHHBIE O0YYalOIMMHUCA Hay4YHbI€ 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUNA, BUIbl JEATEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHMS, €ro
MHTEpPIpETaluy, NpeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3IMYHBIX y4eOHBIX H
HOBBIX CUTYyalHsIX.

K xoHny o0y4yenus B 8 kiacce npeiMeTHbIE pe3yibTaTbl Ha 6a30BOM YPOBHE

JOJDKHBI OTPaXkaTh COOPMUPOBAHHOCTD Y O0YUYaIOIIUXCS YMEHUM:

e PpAaCKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX MOHSITHH: aTOM, MOJEKYyIa,
XUMUYECKUM BJIEMEHT, IMPOCTOE BEILECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAsA W HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCUTENbHASI aTOMHAs U
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi J0JIsl XUMHUYECKOr0 3JIEMEHTa B COEAMHEHUH, MOJIAPHBIN 00BEM,
OKCHUJl, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTbh, CTENEHb
OKHCIJICHHS, XUMHUYECKas peaklMsi, KiIacCU(PUKALMSI pEeaKUuil: peakuuu
COCMHEHUS, PEAKUUU PA3JIO0KEHUs, PEAKUUU 3aMEIIEeHHs, pEeaKLUuu
oOMeHa, PK30- U SHJIOTEPMUYECKUE PEaKlUU, TEIIOBON 3 PEKT peakinH,
AIpO aToMa, JJIEKTPOHHBIM CJIOM aroma, aToMHas OpOUTallb, pPaaUYC
aToMa, XMMHUYeCKas CBsI3b, MOJSIPHAsT M HEMOJIApHAs KOBAJEHTHas CBS3b,
VMOHHAsl CBSI3b, MOH, KATHUOH, aHMOH, PacTBOp, MAaccoBas J0Js BEIlleCcTBa
(TpolieHTHAasI KOHIICHTpAIKs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWUMUYECKUX TMOHATUUA H
MPUMEHATH 3TU MOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAICHUI;

e HCIIOJIb30BaTh XUMUYECKYIO CHUMBOJMKY JJII COCTaBlIeHUS (opMyI
BEILIECTB U YPABHEHUIN XUMHUUYECKUX PEAKLIHIA;

e OIpeAensTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENEHb  OKUCIEHHUS  DJEMEHTOB B  OHMHApHBIX  COEAMHEHUSX,
NPUHAJIEKHOCTh BEUIECTB K OMNPENENIEHHOMY KJAacCcy COEIMHEHUH Mo
dopMymnaMm, BHJ XMMHYECKOM CBs3M (KOBaJeHTHass M HOHHAas) B
HEOPraHUYECKUX COEINHEHUSAX;

e packpeiBaTh cMmbica Ilepuommueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh MOHMMAHHUE TNEPHUOJNYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT MX MOJoXkKeHHus B I[lepmonnueckoii cucreme,
3aKOHOB COXPAHEHMsI MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMS, 3aKOHa ABOTraapo;

e ONKUCHIBATh M XapakTepu3oBaTh TabnuuHyro (opmy Ilepuognueckoit
CUCTEMBl XMMHUYECKHX DJJIEMEHTOB: pa3nyarh TOHATUS  «IJIaBHas
noarpynmna (A-rpynna)» u «mnobouynas noarpynna (b-rpynmna)», manbsie u
OoJbIIMEe TIEPUOABI, COOTHOCUTH OOO3HAYEHHS, KOTOpbIE€ MMEIOTCS B
tabmuue «llepmonuueckass cucrema xumudeckux osnemenToB J[. U.
MenneneeBa» C YHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB W 3apsJl sapa, 00Iee YHCIIO 3JIEKTPOHOB
U paclpeiesICHUE UX M0 JICKTPOHHBIM CJIOSIM);

e KJACCU(DUIIMPOBATH XUMHUYECKHE DJIEMEHThI, HEOPraHUUECKUE BEIIECTBA,
XUMUYECKHEe peakuuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEILIOBOMY 3D (DEKTyY);

e XapakTepu3oBaTh (OMUCHIBATH) OOIIHME XUMUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPXKAasi ONMKMCaHUE TPUMEPaMH MOJIEKYJISIPHBIX
YpaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

e TPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UX KaU€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH TPOTEKAHUS XUMHUYECKHX MPEBpAIICHU B
pa3IMYHBIX YCIOBUSX;

e BBIYUCIATH OTHOCUTEJIBHYI0 MOJEKYISIPHYIO W  MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO JIOJII0 XHMMHYECKOr0 »JJIeMeHTa 1o QopMmyie
COEJIMHEHUS, MACCOBYIO JIOJII0 BELIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
M0 YPAaBHEHHUIO XUMHUECKOHN peaKiny;

e TPUMEHSTh OCHOBHBIEC ONEPALIMM MBICIUTEIbHON NEATENbHOCTH — aHaJIU3
U CHUHTE3, CpaBHEHHUE, O0O00IIEeHHE, CUCTEMAaTH3aluIo, KJaccu]UKaIuio,
BBISIBJICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€d — [JI1 M3y4YEHUs CBOWCTB
BEIIECTB W XHUMHYECKUX PpEAKIUN, ECTECTBCHHO-HAy4YHBbIC METOMIbI
MO3HAHUS — HAONIOJEHUE, M3MEPEHUE, MOJECIUPOBAHUE, HKCIEPUMEHT
(pealbHbBIN U MBICTIEHHBIN);

e CIENOBaTh  MpaBUjaM  MOJb30BAHUS  XMUMHUYECKOW  MOCYAOM W
7a00paTOPHBIM OOOpPYAIOBAaHMEM, a TakKXKe IMpaBUJiaM OOpalleHusT C
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKUUSIMU TI0 BBIIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX ONBITOB IO TMOJYYEHHIO M COOUPAHUIO
ra3oo0pa3HbIX BeEMIECTB (BOAOPOJa U KHUCIOPOJA), MPHUTOTOBJICHUIO
pPacTBOPOB C OIPEAECIEHHON MACCOBOM JOJIEH PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XUMHYECKHE  DKCIEPUMEHTHI  T10
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCJIOT C MOMOIIBI0 UHINKATOPOB
(;makmyc, ¢penondranent, MEeTUIOPAHK U APYTHUE).

K xoH1y 00y4yenus B 9 kiiacce npeIMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCS YMEHUH:

e pACKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX TOHSATUN: XUMHUYECKUU
DJIEMEHT, aTOM, MOJICKYyJia, MOH, KAaTHOH, aHWOH, IMPOCTOE BEIIECTBO,
CIIOKHOE BEIIECTBO, BAJEHTHOCTb, DJEKTPOOTPHUIIATEILHOCTh, CTEICHBb
OKHUCJICHUS, XUMHUYECKasl PeaKilus, XUMUYeCKas CBs3b, TEIJIOBOU 3 (PdekT
peakuuu, MOJb, MOJSIpHBIH  OOBEM,  pacTBOP,  DJICKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJICKTPOJIMTUUECKAsT AUCCOIMAIMS, PEaKIUd HOHHOTO
oOMeHa, KaraiuM3aTop, XUMHUYECKOE paBHOBecHe, OOpaTUMble U



HeoOpaTUMBbIE pEaKIUH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIE pPEaKIUH,
OKUCJIUTEIh,  BOCCTAaHOBUTEJIb,  OKHCJICHHE W  BOCCTAHOBJICHHE,
ajtoTponusi, aMpOTEePHOCTh, XUMUUYECKasi CBA3b (KOBaJIGHTHAsl, MOHHAs,
MeTaJUIM4ecKasi), KpUCTaJuIMdeckas pemérka, KOoppo3us MeETaloB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW peakiuu, TMpeAeiabHO JOMyCTUMAas
koHuentpauus [1/IK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX TIOHATUU U
MPUMEHSTh 3TH IMOHSITHUS TIPU OMTMCAHUU BEIIECTB U UX MIPEBPAICHUIA;
UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUISS COCTaBJICHHS (OpMYI
BEIIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

OTpPEENsATh BaJCHTHOCTh U CTETIEHb OKUCJICHUSI XUMUYECKUX IJIEMEHTOB B
COCIMHEHUSX PA3JIMYHOI'0 COCTaBa, NPUHAMIECKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COEIUWHEHHN 1o ¢opmyliam, BHJI XUMUYECKOU
CBSI3UM (KOBaJICHTHAsl, HWOHHAs, METAJNIMYECKas) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsii MOHA MO XMMHUYECKON (opMysie, XapaKTep Cpeibl B
BOJHBIX PacTBOPAX HEOPraHMYECKUX COCIMHEHUH, TUI KPUCTAJUIMYECKON
PEIETKH KOHKPETHOT'O BEILIECTBA;

packpbiBaTh cmbici Ilepmomnueckoro 3akona JI. M. MenpaeneeBa wu
JEMOHCTPUPOBATh €Tr0 TOHMMAaHHE: ONHUCHIBAaTh MW XapaKTEPU30BaTh
Tabanunyo ¢opmy llepronnueckoil CUCTEMBbl XUMUYECKUX 3JIEMEHTOB:
pa3iuuath TOHATUS «rJaBHas mnoarpymnmna (A-rpynmna)» U «mnoOodyHas
noarpynna (b-rpynma)», Manble W OoJdblIME NEPUOABI, COOTHOCHTH
00O3Ha4YeHUs, KOTOpbIE HMEIOTCA B TMEPUOAMYECKON Tabmuie, C
YUCIOBBIMM  XapaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKUX
AJIEMEHTOB (COCTaB M 3apsij sjapa, OOIIee 4YHUCIO DJIEKTPOHOB W
pacnpeiesieHue WX 10 D3JEeKTPOHHBIM CJIOSIM), OOBSICHSATH 0oOIIHe
3aKOHOMEPHOCTH B M3MEHEHHWU CBOWCTB AJIEMEHTOB M MX COCJIUHCHUN B
npeenax MaJibIX MEPUOJIOB U TJIABHBIX MOJATPYII ¢ Y4ETOM CTPOCHHS UX
aTOMOB;

KJIACCU(PUITUPOBATh XUMUYECKHUE AJIEMEHTHI, HEOPraHUYECKHUE BEIECTRA,
XUMUYECKHEe peakuuu (10 YUCIy M COCTaBy Y4YacTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEMIOBOMY 3(P(heKTy, M0 U3MEHEHUIO CTENEHEH OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIIME M CHenupUISCKHEe XUMUYECKHE
CBOICTBA TMPOCTHIX M CIOXHBIX BEIIECTB, IMOATBEPKIAs OIHUCAHUE
npuMepaMyd MOJICKYJISIPHBIX U HOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIUi;

COCTABJISTh YPaBHEHHS JJIEKTPOJUTHUYECKOM JIUCCOLMAIMU  KHUCJIOT,
LIEJIOYEH U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIMA MOHHOT' O



OoOMEHa, ypaBHEHUs PpEaKIUi, TOITBEPKIAONINX CYIIECTBOBAHHE
TCHETUYECKON CBSI3M MEX]Y BEIIECTBAMHU Pa3IMUHBIX KJIACCOB;
pacKpbiBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUA
MOCPEICTBOM COCTaBJICHUS SJIEKTPOHHOI0 OallaHca d3TUX PEaKIni;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOXXHOCTH TPOTEKAHUSI XHUMHUYECKUX TMPEBPAIICHU B pa3IM4HBIX
YCIIOBHSIX;

BBIUKCIIATE OTHOCUTEIBHYIO MOJICKYJISAPHYIO M MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJIIO XMMHYECKOro »JJieMeHTa 1o Qopmyre
COEJIMHEHUS, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
M0 YPAaBHEHHUIO XUMHUUECKON peaKinu;

co0Ir01aTh npaBujia  IOJIb30BaHUS XUMHYECKOU MOCYA 01 u
7a0opaTOpHBIM  O0OPYJOBAaHMEM, a TakKe MpaBujia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKUMSIMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMUYECKUX ONBITOB MO TMOJYYEHHIO U COOUpPAHUIO
ra3o00pa3HbIX BEUIECTB (aMMHAKa U YIJIEKUCIIOrO rasa);

IPOBOJIUTh  PEAKIMHM, MOATBEPKIAIOIIME  KAueCTBEHHBIH  COCTaB
pPa3TUYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPUA-, OpOMH/I-,
uonua-, kapbonart-, docdar-, cuiIMkar-, cyiabhar-, THUAPOKCUI-HOHBI,
KaTHOHBl aMMOHHUS U MOHBI HM3YyYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEIIECTB;

MPUMEHATh OCHOBHBIE OINEPAlMU MBICIUTENbHON AESITEIbHOCTH — aHAU3
U CHUHTE3, CpaBHEHUE, O0O000IleHHue, CHUCTEeMaTU3allUI0, BbISIBICHUE
NPUYUHHO-CIIEICTBEHHBIX CBA3€d — JIJI1 M3YYEHHS! CBOMCTB BEIIECTB U
XUMUYECKUX pPEaKlHil, €CTeCTBEHHO-HAay4YHbIE METOAbl IIO3HAHUS —
HaOJII0/IeHNe, M3MEpPEHHE, MOJCINPOBaHUE, SKCIEPUMEHT (pCaJIbHBIA U
MBICJICHHBIMN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KNIACC
KoumnuyecTBo yacos
Ne HaunmeHoBaHMe pa3aesioB JuleKTpoHHbIe (M dpoBbIE)
KonTpoJsbHbIE IIpakTHyeckue
n/n TeM NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paspnean 1. IlepBoHayanbHble XMMHYECKHE IIOHATHSA
Xumusi — BakHast 00J1aCTh
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/YNVJX660G
MPaKTHUYECKOM IeATEIbHOCTH
YesioBeKa
BemecTBa n xumnueckue
1.2 B 15 1 https://m.edsoo.ru/ONNXR1VFO
peakiumn
Hroro no pazmeny 20
Paspnen 2. BaxxHelilue npeacraBuTe/ i HEOPraHUYeCKUX BellecTB
Bosnyx. Kucnopon. Ilonsatue
2.1 o Pox 6 https://m.edso0.ru/D5SBORTY30
00 okcuaax
Bonopoa. Ionstue o
2.2 8 1 https://m.edso0.ru/5D61JZ6PS
KHCJIOTaX U COJISIX
Bona. PactBopsl. [lonsatue 06
2.3 g P 5 1 1 https://m.edso0.ru/M1315KJBM
OCHOBaHMSIX
OCHOBHBIE KJ1aCChI
2.4 . 11 1 1 https://m.eds00.ru/OTSASMOWT
HEOPraHUYECKUX COCAMHEHUI
Hroro o pazmeny 30

Pa3znen 3. Ilepuoanyecknii 3akon u Ilepuoanueckas cucrema xumnueckux 3jemMeHToB . U. MenneneeBa. CTpoeHue aToMOB.
Xumuyeckasi cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEJIbHbIE PeaAKIIUU



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[Teprnonnueckuii 3aKOH U
[Iepnonnueckas cucrema

3.1 XUMHUYECKUX djieMeHTOoB JI. . 7 https://m.edsoo.ru/TCBJBVWFZ
MenneneeBa. Ctpoenue
aToMa
XuMuveckast CBs3b.
3.2 OKHCITUTEBLHO- 8 https://m.edsoo.ru/F6AOABDPF
BOCCTaHOBUTEJIHHBIC PEAKIIUU
Wroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

I10 [TIPOTPAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KITACC

HanmeHoBaHMe pa3aesioB U TeM

KoandecTrBo yacoB

DJIeKTpPOHHbBIe (LM (ppoBbIE)

Ne ni/nn Konrpouabnsie | IlpakTuyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3zges 1. BeniecTBO M XUMHYECKHE PeAKIIUA
[ToBTOpenue u yriyOnaeHue 3HaHUIA
1.1 P Yy 5 1 https://m.eds00.ru/EQETUT35Z
OCHOBHBIX pa3/IesioB Kypca 8 Kjacca
OcCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHIX
1.2 ! P 4 https://m.eds00.(/AENALWG7U
peakuuii
DIeKTPOIUTHYECKAs TUCCOLUAIIHSI.
1.3 P A HHat 8 1 1 https://m.edsoo.ru/KODUR50VV
XHUMHUYECKUE PEAKIIUU B PaCTBOPax
Hroro no pasneny 17
Pasnea 2. Hemeranjasl 1 HX coeqMHEeHUS
OO01mas xapakTepUCTHKa XUMUIECKUX
2.1 B bartep 4 1 https://m.edso0.ru/ZTN1F700I
sneMmeHTOB VIIA-rpynmsl. ["amorenst
OO0mras XxapakTEPUCTHKA XUMHUIECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u e€ 6 https://m.edsoo.ru/P3DHMFB09
COETUHEHUS
OO01mmast XxapakTepUCTHKA XUMUICCKUX
2.3 aneMeHToB VA-rpymimsl. A3oT, pochop u 7 1 https://m.edso0.ru/VOXDOUX2S
WX COCAMHEHUS
OO61mas xapakTepucTHKa XUMUIECKUX
2.4 anemeHTOB [VA-rpynnsl. Yriepon u 8 1 2 https://m.edso0.ru/JPJ200VJIX
KPEMHHUN U UX COeTMHEHUS
Wroro mo pazmeny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pazgen 3. MeraJLiIbl M X COeTHHEHHUSA

3.1 OO0111e cBOMCTBA METAJLIOB 4 https://m.edso00.ru/GHV2L6NJ8
3.2 BaxkHelimme MeTajUIbl U UX COEIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Wroro no pazneny 20
Pa3znen 4. Xumus u okpyxawuas cpeaa
B
4.1 CUHICCTRA H MATCPHAIBL B AHHH 3 https://m.edsoo.ru/TENBWEF7Y
yeJloBeKa
Uroro no pazneny 3
PesepBHOe Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBILEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoanuecTBo yacoB
Ne Hara DJIeKTPOHHBIE HU(POBHIE
Tema ypoka Kontpoabnsie | IlpakTuyeckue
n/n Bceero u3ydeHusi | oOpa3zoBaTejibHbIE PeCypChl
padoThI padoThI
[Ipenmet xumun. Posib xumuu B
1 ’KH3HHU uenoBeka. Tena u 1 https://m.edsoo.ru/L62DS2CZR
BEIIECTBA
ITouaTue o MeTOAAX IIO3HAHMS B
2 1 https://m.edso00.ru/9ZJAEW050
XUMHUU
[IpaxTrueckas padora Ne |
«[IpaBuna paboTEI B 1a00paTOpUn
3 pasiia p patop 1 https: //m.eds00.ru/L SEWA4353D
Y IpUEMBI OOpaIIeHHs C
J1a00paTOPHBIM 000PYTOBAHHEM))
YucThie BEIIECTBA U CMECH.
4 H 5 1 https:/m.eds00.ru/6 TME21FWS
CniocoOsI pazaenenus cmecei
[IpakTnueckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpuMepe 1 https://m.edsoo.ru/K3LSSMCRY
OUYMCTKH MMOBAPEHHOMN COJIH)»
6 ATOMBI I MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTBS8
XUMHYECKHE dIIEMEHTHL. 3HAKHU
7 (CUMBOJIBI) XUMHUYECKUX 1 https://m.edsoo.ru/AH3D4ADNAX
DJIEMEHTOB
8 [IpocTeie U cn0XKHBIE BEIIECTBA https://m.edsoo.ru/DXJBSTJ95
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE https://m.edso0.ru/IMOBJ3QZ5
3aK0H MOCTOSHCTBA COCTaBa
10 1 https://m.edsoo.ru/IMC496FX6

BEIIECTB. XUMHUUecKas hopmyna.



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6

BanieHTHOCTE aTOMOB
XUMHUYECKHUX DJIIEMEHTOB

11

OTtHOcHTEIBHAs aTOMHAs Macca.
OTHocUTEeIbHAsE MOJIEKYJIIpHAs
Mmacca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 101 XUMHUYECKOTO
3JIEMEHTa B COEAUHEHUU

https://m.edsoo.ru/GHV580MVE

13

KomuuectBo BemectBa. Monb.
MounsipHas macca

https://m.edso0.ru/368UNL5Y?2

14

dusznueckue 1 XUMUYECKUE
SIBIICHUSI. XUMHYECKasd peaKiust

https://m.edsoo.ru/YZM8S6ATH

15

[Tpu3Haky U ycia0BUs MPOTEKAHUSA
XUMHUYECKUX PEAKLIMI

https://m.edsoo.ru/N6DVNJIKQ5

16

3aKOH COXpPaHEHUS MacChl
BEIIECTB. XNUMHUYECKHUE
YpaBHEHUSA

https://m.edsoo.ru/M8DS4IHVM

17

BI)I'-II/ICJ'ICHI/ISI KOJIHN4YECTBA, MaCChI
BEILIECTBA M0 YPaBHEHUAM
XUMHUYECKUX PEaKIUid

https://m.edsoo.ru/LUY9U3EQE

18

Krnaccudukamnms xumMmudeckux
peakuuii (CoOeTMHEeHHUS,
pa3IoXKEeHUs, 3aMEIICHHSI,
oOmMeHa)

https://m.edsoo.ru/L4807LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoIeaucT. O000IEHNE U
cucTeMaTh3alus 3HaHui

https://m.edsoo.ru/PIWARH3AB

20

KonTponbhas padora Nel o teme
«BemecTBa n XuMHYECKHE

https://m.edsoo.ru/ON62SNERU



https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU

peaKIum»

21

Boznyx — cmech razos. Cocras
Bo31yxa. Kucnopon — aneMeHT u
npocroe BemecTBo. O30H

https://m.edsoo.ru/XONONRN1P

22

dusngeckre U XUMHUUYECKHUE
CBOMCTBA KHCTIOpOoAa (peakiuu
okucienus, roperue). [lonstue
00 okcHaax

https://m.edsoo.ru/FBS1JRKMB

23

Crnoco0bl OTy4eHHs KUCJIOpoaa
B n1aboparopuu u
npomslnuieHHocTH. [IpuMenenue
KHCJIOpoJa

https://m.edsoo.ru/VJWB6A2RD

24

TemnoBoit 3ddext xumMuyeckoi
peakuuu, MOHITHE O
TEPMOXMMHUYECKOM YPaBHEHUH,
9K30- M YHIOTEPMHUUYECKUX
peaxIusx

https://m.edsoo.ru/PNMKJZHKX

25

Tonnugo (He(Th, yrojib U METaH).
3arpsi3HeHHE BO3yXa, CIIOCOOBI
€ro Npe0TBPAIECHUS

https://m.edsoo.ru/USNY5UUW?2

26

[IpakTnueckas padota Ne 3 o
teme «llomyuenne u cobupanue
KHCJIOPOJa, U3yUEHHE ero
CBOMCTB»

https://m.edsoo0.ru/5516 UHX3R

27

Bonopon — aneMeHT u npoctoe
BemecTBo. Haxoxnenue B
pupoJie

https://m.edsoo.ru/WD392ACWB

28

dOu3nUeCcKue U XUMUYECCKHUE

https://m.edso0.ru/0SZ28459R



https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R

cBoMcTBa Bonopoaa. Il pumenenue
BOZIOpPOZA

29

IToHsTHE O KHCIIOTAX U COJIX

https://m.edsoo.ru/TMWNIVCA43

30

Croco0bI OTy4YeHUs BOJOPO.Ia B
nabopaTopuu

https://m.edso0.ru/C9TO9UCIP

31

[IpakTnueckas padota Ne 4 o
teme «llomydyenue u coOupanue
BOJIOPOAA, U3YUYEHHE €To
CBOMCTB»

https://m.edso0.ru/SS3WAX33K

32

ModnsipHblif 006EM ra3oB. 3aKOH
ABorazpo

https://m.eds00.ru/M3KSO10DQ

33

Beruncienust 00péma, KomyecTBa
BEILIECTBA I'a3a M0 €r0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA UJIH
00BEMY

https://m.edsoo0.ru/MXGOY304M

34

Boruncnenust 005EMOB razos 1o
YPaBHEHUIO PEaKIMU HA OCHOBE
3aKOHa 00BEMHBIX OTHOILICHUH
ra3os

https://m.edsoo0.ru/9TQ8AXABY

35

dusznueckre U XUMUIECKHE
CBOMCTBA BOJELI

https://m.edsoo.ru/7AOGFZK4R

36

Cocras ocHoBanuil. [Toustue 00
HHARKATOpaXx

https://m.edsoo.ru/IXB2W61VL

37

Bona xak pactBopuTels.
HaCBIH_IeHHLIe 1 HCHACBIIIICHHBIC
pactBopbl. MaccoBast 105151
BEIIECTBA B PaCTBOpPE

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTuyeckas pabora Ne 5 o

https://m.edsoo.ru/MWXUKPAUOA



https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA

Teme «lIpuroToBneHue pacTBOpoB
C onpeenEéHHON MaccoBOM oJien
PacTBOPEHHOTO BEIIECTBA»

39

KonTponbHhas padora Ne2 no teme
«Kwucnopoa. Bogopoa. Boga»

https://m.edsoo.ru/JM7935DRY

40

Oxkcubl: cocTaB, KiraccuuKarys,
HOMEHKJIATypa

https://m.edso0.ru/5STEFSJINAY

41

[Tomyuenue n xumuyeckue
CBOICTBA KUCJIOTHBIX, OCHOBHBIX
1 aM(pOTEPHBIX OKCUIIOB

https://m.edso0.ru/8JAZ9YWS2

42

OCHOBaHHUS: COCTaB,
KJ1accu(UKanus, HOMCHKJIATypa

https://m.edsoo0.ru/5U397HU5SC

43

[TosyyeHne u XUuMHUYECKUE
CBOMCTBa OCHOBAHUM

https://m.edsoo.ru/GD9A28ROE

44

Kucaoter: cocras,
KiaccuduKaims, HOMCHKJIATypa

https://m.edsoo.ru/Q6U4WEBK?

45

[TosryueHne u XuMU4YECKHE
CBOMCTBA KUCJIOT

https://m.edsoo.ru/Z2GCRN45W

46

Counu (cpenHue): HOMEHKJIATYpa,
CHOCOOBI OJYYEHUs, XUMUUECKUE
CBOMCTBA

https://m.edsoo0.ru/JSNUIM9TJ

47

[IpakTnueckas padora Ne 6.
Penienune s3xcnepuMeHTaIbHBIX
3amad 1o teMe «OCHOBHBIE
KJIACChl HEOPraHUYECKUX
COETUHEHUI»

https://m.edsoo.ru/58D13JF7V

48

I'enernueckas CBI3b MCKIY
KjJ1acCaMH1 HEOPTaHNUYCCKUX

https://m.edsoo.ru/YDS6ZRE31



https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31

coeTMHEHNN

49

O00011IeHNE U CHCTEMATH3AIMS
3HaHUHN

https://m.edsoo.ru/STBUOEEYN

50

KontponbHas padorta Ne3 o reme
"OCHOBHBIE KJIACCHI
HEOPTraHUYeCKUX COeTUHEHUN"

https://m.edsoo.ru/AFA7IDULD

51

IlepBble NONBITKH
KJIacCU(PUKALUU XUMUYECKHUX
a1eMeHTOB. [lonsaTHe o rpymnmax
CXOIHBIX DJIEMEHTOB

https://m.edso0.ru/C0V3CC214

52

[Teprnonnueckuii 3aK0H 1
IIepuoanueckas cucremMa
XUMU4YecKkux asnemenToB JI. U.
Mengeneena

https://m.edsoo.ru/X9F1NR3U8

53

[lepuosl, rpynmbl, TOATPYIIIILI

https://m.edsoo.ru/NOMWWJIRXN

54

Ctpoenue aromoB. CocTaB
aTOMHBIX s1iep. M30Tomsl

https://m.edsoo.ru/IMUDOMR5H

55

CrtpoeHue 3J1eKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB
[Tepnonnueckoni cuctemsrl . U.
Menneneena

https://m.edso0.ru/T95YNV8B2

56

XapakTepuCTHKa XUMHUYECKOTO
9JIEMEHTA IO €T0 MOJIOKECHHUIO B
ITepuoguueckoit cucreme /. U.
Menpneneena

https://m.edsoo.ru/YIP040OMDX

57

3navenue [lepuonnueckoro
3aKOHa JJIS Pa3BUTHUS HAYKU U
npaktuku. 1. . MenneneeB —

https://m.edso0.ru/SZD8XEQQOP



https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P

Y4EHBI, Me1aror U rpaKJaHuH

PesepBHelit ypok. O600IICHNE 1
CHCTeMAaTHU3aIlus 3HAHUH /

58 B 1 https://m.eds00.ru/ZCQTRP08Y
Bcepocculickas mpoBepoyHas
pabora
KonTponbHhas padora Ned4 o teme

C . X

59 (- TPOCHHC aToMa . Mreckan 1 https://m.edsoo.ru/FTIZF99WF
cBs13b» / Beepoccutickas
mpoBepouHas paboTa
DIIEeKTPOOTPULIATEIHBHOCTE ATOMOB

60 POOTPHI 1 https://m.eds00.ru/HZA110EDS
XUMHUYECKHUX DIIEMEHTOB

61 Hounas xumuueckas CBsI3b 1 https://m.eds00.ru/3SY1RJKVI
Kosanentnas o a

62 BaJICHTHAA HOJApHad 1 https://m.eds00.ru/EOL3MT2AE
XUMHUYECKAS CBIA3b
KoBanenTHas HenosspHas

63 1 https://m.eds00.ru/9QYVR3FUXI
XUMHUUYECKAs CBA3b

64 CreneHb OKUCIIEHUS 1 https://m.edsoo.ru/RA6CVXM66
OKUCIATEBLHO-

65 1 https://m.edso00.ru/ZXNCA7DOZ
BOCCTaHOBHUTEIbHBIE PEAKIIUU

66 OKHMCIATENN U BOCCTAHOBUTEIU 1 https://m.edsoo0.ru/QPS46Z5PU
PesepBHblii ypok. O6o0mieHue u
CUCTEMAaTHU3aIUs 3HAaHUU 110 TEME

67 1 1 https://m.edsoo.ru/4ARH7M35NF
«CTtpoeHue atoMa. XUMHUYECKast
CBS3b»
PesepBHEIil ypok. O0001IEHNE U

68 p P EH 1 https://m.edsoo.ru/7DNRBZ948
cUCTEMAaTH3aIMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOT'PAMME



https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KITACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4yacos

Bcero

KonTtpoJabHbIe
padoThI

IIpakTH4yeckue
padoThI

Jara
U3y4YeHM sl

DJIeKTPOHHbIe LU (POBHIE
o0pa3oBaTejibHbIEe pecypchl

[Teproanueckuii 3aK0H.
[Tepuoanueckas cucrema
XUMHUYECKUX 3jieMeHTOoB JI. 1.
Mengeneena

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTHU B U3MEHEHUU
CBOMCTB XMMHYECKHX JJIEMEHTOB
IIEPBBIX TPEX MEPUOJOB

https://m.edsoo.ru/GNJPEROFB

Knaccudukarms u
HOMECHKJIaTypa HeOpraHHYECKHX
BEIIECTB

https://m.edsoo.ru/MTO1WRA20

Bunpl xuMu4eckoil CBSI3U U TUIIBI
KPUCTAIUTMYECKHAX PEIIETOK

https://m.edsoo.ru/UI14Y5CFRV

Kontponsnas padora Nel o
teMme «IloBTopenue u
yriyOJeHre 3HAaHU OCHOBHBIX
paszenoB Kypca 8 kiiacca»

https://m.edsoo.ru/J4X8ZN212

Knaccudukanus xumndecknx
peakuil 10 pa3InYHbIM
IpU3HaKaM

https://m.edsoo. ru/X8XAE7E2J

[TonsiTue o ckopocTH
xuMH4Yeckou peakuuu. [Tonarue
O TOMOI'CHHBIX U reTepor CHHBIX
peaKIusIx

https://m.edsoo0.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

ITorsaTne 0 XMMHUYIECKOM
paBHOBecun. DakTopsl,
BIIMSAIOIINE HA CKOPOCTh
XUMHUYECKOU peaKuu 1
MOJIOKEHUE XMMHYECKOTO
paBHOBECHS

https://m.edsoo.ru/HAFH7NZNM

OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN

https://m.edso0.ru/648V11026

10

Teopust 2IEKTPOTUTUIECKOM
muccouuanui. CuinbHbIe U
ciabble IEKTPOJIUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HoHHBIE ypaBHEHUS peakIui

https://m.edsoo.ru/VVN2SB9N1R

12

XUMHYECKHE CBOMCTBA KUCIIOT U
OCHOBaHHI1 B CBETE
IIpeICTaBICHUM 00
BJIEKTPOJIUTUYECKON
JIICCOIaN

https://m.edsoo.ru/8HH81YVXI

13

XUMHUYEeCKHe CBOMCTBA COJIEH B
CBETE IMPEICTaBICHHUA 00
ANEKTPOIUTUYECKOMN
JICCOIHAIIIN

https://m.edso0.ru/ETD5QTS4G

14

[TonsiTue o ruaponuse conei

https://m.edsoo.ru/9JFRAVESW

15

O0001IeHYE U CUCTEMATU3ALIUSI
3HAHUU

https://m.edsoo.ru/FEEIZRMBG

16

[TpakTrueckas padora Ne 1.
«PemieHne 3KCrepUMEHTaIbHBIX
3a/1a9»

https://m.edsoo.ru/7VXTFHIT4

17

Kontponshas padora Ne2 o

https://m.edsoo.ru/9RKLZDNU X



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX

TeMe «DIEeKTPOTUTHUECKAS
Juccouyanusi. XuMU4ecKue
peaKIuy B pacTBOPAX»

18

OO0mrast XxapakTeprCTUKA
rajJoreHoB. XUMHUYECKHE
CBOMCTBA Ha MpUMeEpE XJIopa

https://m.edsoo.ru/NNYKYZF12

19

Xnoposogopon. ConstHas
KHCJIOTa, XMMHYECKHE CBOMCTRBA,
MOJIyYEHUE, TPUMEHEHUE

https://m.edsoo.ru/CWVSHCD2M

20

[TpakTrueckas padora Ne 2 o
teMe «lomyuenue consHoON
KHUCJIOThI, U3y4EHUE €€ CBOMCTB)

https://m.edsoo.ru/PVEXIYWEG

21

Boruucnenus nmo ypaBHEHUSIM
XUMHUYECKHUX PEaKIii, eciu
OJIH U3 PEareHTOB JaH B
HA30BITKE

https://m.edsoo.ru/4BI5SHO70F

22

OO01was XxapakTepuCcTUKa
aneMeHToB VIA-rpynmsl

https://m.edsoo.ru/VMWKERSEP

23

AnoTpornHbeie MOAU(PUKAITUT
cepnl. Haxoxnenue cepol u €€
COECIMHEHMH B NIPUPOJE.
XHWMHUYECKHE CBOWCTBA CEPBI

https://m.edsoo.ru/CX10EUSPO

24

CepoBoa0poj1, CTpOCHHE,
¢bu3nuecKre 1 XUMHUYECKUE
CBOMCTBa

https://m.edsoo.ru/ECGX2B40W

25

Oxcunel cepsl. CepHast KUCIIOTA,
¢bu3nuecKre 1 XUMHUYECKUE
CBOICTBA, IPUMEHEHHE

https://m.edsoo.ru/ULRFLCHH1



https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

26

XUMHYECKHE PEAKIINH, JICIKAIINE
B OCHOBE IPOMBILIJIEHHOTO
Croco0a Moyly4eHus CepHOM
KHCJIOTHL. XHMHUYECKOE
3arpsi3HEHUE OKPY Karolen
Cpelbl COEIMHEHUAMU CEePbI

https://m.edsoo.ru/H7FT3NON4

27

Brruncienue maccoBoil 1oIu
BbIX0/1a MPOJIYKTa PEAKIINU

https://m.edsoo.ru/HSJE186WN

28

OO01as XxapakTepuCcTUKa
31eMeHTOB VA-rpynmsl. A30T,
pacnpocTpaHeHHe B IPUPOJIE,
¢busnuecKkrue 1 XuMHUYECKUe
CBOMCTBA

https://m.edsoo.ru/WVAHRMB976

29

Ammuak, ero puznvecKue u
XHUMHYCSCKHE CBOMCTBA,
MOJIyYEHUE U IPUMEHEHUE

https://m.edsoo.ru/HZAYESF13

30

[TpakTnueckas padora Ne 3 o
teme «[lomyuenne ammuaka,
U3yUYEHHE €ro CBOMCTBY

https://m.edsoo.ru/JORP64IF]

31

A3oTHas KHCIIOTa, €€
(buznUecKre 1 XUMUYECKUE
CBOMCTBaA

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp30BaHne HUTPATOB U
COJIEHl aMMOHUS B KaUECTBE
MUHEPaJIbHBIX y100pEHUIA.
XUMHYECKOE 3arpsi3HEHUE
OKPYXaIOILEH Cpebl
COCIUHEHMSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

docdop. Oxcua docdopa (V) u

https://m.edso0.ru/GDQJSO3WP



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP

dbocdopHas KHCIIOTA,
busnyecKkre U XUMHIECKUE
CBOMCTBA, IOJIY4YEHUE

34

Hcnons3oBanue pochartos B
Ka4eCTBE MUHEPAIbHBIX
yaoOpeHuit. 3arps3HeHHe
NIPUPOIHOH cpenbl GochaTamu

https://m.edsoo.ru/UAZ3HUGB5V

35

Yraepon, pacupocTpaHEeHHE B
npupone, Gusnueckue u
XUMUYECKHE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcunel yraepozaa, ux
(bu3HYECKHe U XUMHUYECKHE
CBOMCTBA. DKOIOTUYECKHE
poOJIEMBbI, CBSI3aHHBIC C
okcusom yriaeponaa (IV)

https://m.edsoo.ru/OXQAPGNCF

37

VYrospHag KUCiI0Ta U €€ cou

https://m.edsoo.ru/OHQHDG6IPA

38

ITpakTrueckas padora Ne 4 o
teMe "[lomydeHue yriekucioro
raza. KauecrBennas peakuus Ha
KapOoHaT-uOoH"

https://m.edsoo.ru/G2HZXQGC8

39

[TepBoHauanbHBIC MTOHATHS 00
OpraHWYECKHUX BEIIECTBaX KaK O
COEIMHEHMSIX yTIepoaa

https://m.edso00.ru/30T12109Z

40

Kpemunii u ero coeuHeHus

https://m.edsoo.ru/75JXNHO018

41

[TpakTrueckas padora Ne 5.
Pemienne skcnepuMeHTaIbHBIX
3a7a4 1o teme «BaxkHenmme
HEMETAJIbl M UX COSIUHCHUS

https://m.edsoo.ru/O7ES8DOD7Z



https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z

42

KonTposbHas pabora Ne3 no
Teme «BaxHeilue HeMeTalIbl U
UX COCTUHECHUS

https://m.edsoo.ru/S85J9UGH3

43

OO0mrast XxapakTeprCTUKA
XAMUYECKHX DJIEMECHTOB —
MeTalllIoB. Merannudeckas CBI3b
W MeTaJjuITndecKas
KpPUCTAJJIMYECKAsl pELIETKA.
®Ou3nyecKue CBOMCTBAa METAJLIOB

https://m.edsoo.ru/XK1GYPCO1

44

XUMHUYECKHUE CBOIICTBA
METAJIJIOB. DJIEKTPOXUMHYUECKHUI
A HAIPSKEHU METAJIOB

https://m.edsoo.ru/Z7YRNPAEW

45

O6111e crocoObl MoTy4eHus
MetannoB. CruaBel. Beruncnenus
[0 YPaBHEHHSIM XHUMHUYECKIX
pEeaKLHnii, €CIIU OJIUH U3
PEareHTOB COJCPIKUT MIPUMECH

https://m.edso00.ru/G54GDQI2D

46

[TonsiTre 0 KOPPO3UK METAIIIOB

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

47

[lenouHble METALIIbI

https://m.edsoo.ru/X1B4BPUW?2

48

Oxcuibl ¥ TUAPOKCUABI HATPUS U
KaJust

https://m.edsoo.ru/Q4DX0G3U9

49

[IlenmouyHO3eMeENbHBIE METAILIBI —
KaJIbIIUHA ¥ MarHui

https://m.edsoo.ru/REOCDYO0K6

50

Baxkueiimue coequHeHUS
KaJILIIUA

https://m.edsoo.ru/CJR96CMZA

51

O0001IeHrEe U CUCTEMAaTU3AIIUI
3HaHUH

https://m.edsoo.ru/O5PXGG1BE

52

JKECTKOCTE BOIBI M CIIOCOOEI €6

https://m.edsoo.ru/WEMBFTTTP



https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP

yCTpaHEHHUS

53

[TpakTnueckas padora Ne 6 mo
TeMe "JKEcTKOCTL BOOEI U
MeTOo/ibl €€ ycTpaHeHus"

https://m.edsoo.ru/NFIROKB8J

54

AroMUHAH

https://m.edsoo.ru/9ZJ8RD1TV

55

AmMdoTepHbIe CBOICTBa OKCHIA U

TUAPOKCHIA

https://m.edsoo.ru/NI5KI10J5

56

Keneso

https://m.edsoo.ru/F20NJR5SR

57

OKCI/I}II)I, THAPOKCHUIBI U COJIN
xenesa (I1) u sxemesa (II)

https://m.edsoo.ru/ARTUBLAMP

58

O00011IeHE U CUCTEMATH3AIs
3HAHUH

https://m.edsoo.ru/NAON6HGKZ

59

[TpakTrueckas padora Ne 7.
Pemenne skcniepuMeHTaIbHBIX
3a7ay o Teme «Baxuelmme
METaJUIbl U UX COCTMHEHUS

https://m.edso0.ru/ZN7G0QSMX

60

Brraucnenust mo ypaBHEHUSIM
XUMHUYECKUX PEaKIUid, €CIIN
OJIMH U3 PEareHTOB JIaH B
M30BITKE WIN COACPIKUT
npuMmecH. Beraucnenus
MacCOBOM JI0JIM BBIXO/a
MPOIyKTa PEaKIH

https://m.edsoo.ru/AYD2HES Y

61

O060011IeHrE U CUCTEMATH3AIs
3HAHUU

https://m.edso0.ru/B8T9VTKOP

62

KonTtponshas pabota Ne4 no
TeMme «BakHelmue MeTaisl U
UX COETUHEHUS»

https://m.edsoo.ru/703C804GN



https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN

BemecTBa u marepuaisl B

63 . 1 https://m.edsoo.ru/OFI132JMT0
[MOBCEIHEBHOM KU3HHU YEIIOBEKA
X

64 HMquCKerSarp%HeHHe 1 https://m.edsoo.ru/9ANGYEY QI
OKpY’KaroIIel Cpepl
Po elie

65 I XHMUH B pEIICHIH 1 https://m.eds00.ru/180203Y28
AKOJIOTHYECKHX IIPOoOIIeM
PesepBubIil ypok. O000IIEHNE 1

66 p yp fl 1 https://m.edso0.ru/DT1BAS5U4
CUCTEMATH3ALM 3HAHUN
PesepsuEblil ypok. O0001IEHNE U

67 PBHbIN YP H 1 https.//m.eds00.ru/P52TIZNXV
cucreMartuisalsa 3HaHUNU
PesepBHbIit ypok. O6o01IeHNE U

68 . 1 https://m.edso0.ru/TMK36TJZG
CUCTEMATH3aLMs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
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ITPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJILHON TPOT'PAMMBI

8 KITIACC

Konx
MPOBEPAEMOro
pe3yjbTara

IIpoBepsiemble npeagMeTHBIE Pe3YJIbTAaThl 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM IPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

1

ITo Teme: ((HepBOHa‘IaJ'IBHLIe XUMHNUYCCKUC ITIOHATHA»

1.1

pacKpbpIBaThb CMBICT OCHOBHBIX XHWMHUYECKUX TIOHSATHI: aTOM,
MOJIEKYJIa, XMMHYECKHH DJIEMEHT, NPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOPOAHAs M HEOJHOPOJHAs), BAJICHTHOCTb,
OTHOCHUTENIbHAsT aTOMHAas ¥ MOJIGKYJISIpHas Macca, KOJHYECTBO
BEIIEeCTBA, MOJb, MOJSIPHAas Macca, MaccoBas JOJISI XMMHYECKOTO
JJIEMEHTa B COCIMHEHHWH, MOJISIPHBIH OOBEM, XUMHUYECKAs PEaKIlws,
KIaccuuKays — PeaKiui:  peakluh  COCIUHCHHS,  PCaKIUU
pa3ioKeHUs, PEaKIUM 3aMEIICHUs, peakiuh OOMEHa, JK30- W
SHJIOTEPMHUYECKHE PEaKIMU, TEeTUIoBOM 3¢ (eKT peakiuu, pacTBop,

MaccCoBas a0Jid BCIICCTBA (HpOHCHTHaH KOHLIeHTpaI_II/I}I) B pacTBOpPC

1.2

WIUTIOCTPUPOBATL B3aMMOCBSA3b OCHOBHBIX XHUMHUYCCKHUX MNOHATUHA H

MNPUMCHATH OTHU ITOHATUA ITPH OIMMCAHHUU BCIICCTB U UX HpeBpaHIeHI/Iﬁ

1.3

UCHOJb30BaTh XUMHUECKYI0O CHMBOJIUKY JJIsi COCTaBjieHUs (opmyi

BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX peaKI_II/Iﬁ
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PacKpbIBaTh CMBICJI 3aKOHOB COXpaHCHUA MacCcChI BCIIICCTB,
IIOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIPHOTO YYCHHSA, 3aKOHa

ABorazipo

1.5

ONpCaAcCIATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCOANMHCHUAX

1.6

KHaCCI/I(l)I/ILII/IpOBaTL XUMHUYCCKUEC PCAKINU (HO YUClIy M COCTaBy

YUYacCTBYIOLIMX B PEAKLMH BELIECTB, IO TEMIOBOMY 3PPEKTy)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO M MOJISIPHYIO MAaccChl

BEILECTB




1.8

BBIYUCIIATh MACCOBYIO JIOJIF0 XHMHUYECKOTO 3JeMeHTa 1o (opmyie

COEIMHEHMS,

1.9

BBIUUCJIATH MACCOBYHO NOJIKO BCIIECTBA B paCTBOPC

1.10

NPUMCHATh CCTCCTBCHHOHAYYHBIC MCTObI ITO3HAHUA — Ha6J'IIO)I€HI/Ie,
HU3MCEPCHHC, MOJCINPOBAHUC, IKCIICPUMCHT (peaanLIﬁ u

MBICJIEHHBIH )

IIo Teme: «Baxkueiimme MPEACTAaBUTCIIM HCOPTAHNYCCKUX BCUICCTBY»

2.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHWUMHYCCKHUX MNOHSATHUH: OKCH I,

KHCJI0Ta, OCHOBAaHHUC, COJIb

2.2

ONpeAessaTh MPUHAIIEKHOCTh BEUIECTB K ONPEACNEHHOMY KJaccy

COCIMHEHUH 1Mo GopmyIam

2.3

KHaCCI/I(bI/II_II/IpOBaTL HCOPTaHNYCCKUC BCIICCTBA

2.4

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XHUMHUYECKHE CBOWMCTBA
BCIICCTB PA3JIMYHBIX KJIACCOB, IOATBCPIKIAA OIHMCAHUC ITPpHUMCpPpaMU

MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOINX XUMHWYCCKUX peaKLII/Iﬁ

2.5

IIPOTrHO3NPOBATH CBOMCTBaA B€IIECCTB B 3aBUCHMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XUMHUYCCKUX

MIPEBPALLECHUN B Pa3IUYHbBIX YCIOBUAX

2.6

clenoBaTh MpaBWIaM  I[OJIb30BaHUS XUMHYECKOM TOCyIoH U
n1abopaTopHbIM 000pyAOBaHMEM, a TaKXkKe TMpaBuUiaM OOpaIleHUs C
BEILIECTBAMU B COOTBETCTBUU C MHCTPYKLUMUSIMH IO BBIIOJHEHUIO
HaGOPaTOpHLIX XUMHUYCCKUX OINBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BEIHIECTB (BOAOPOJA W KHUCIOPOJA), MPUTOTOBICHHUIO
pacTBOpPOB C ONPEACIEHHOM MacCOBOM JIOJE€H PACTBOPEHHOIO
BCIICCTBA, INIAHUPOBATH U MTPOBOANUTHL XUMHUUYCCKUC SKCIICPUMCHTHI 110
pacmo3HaBaHMIO PACTBOPOB IIEJIOYEH U KHUCIOT C [OMOUIBIO

WH/INKATOPOB (JaKMyc, peHondrarent, METHIOPAHXK U IPyTHE)

2.7

IIpOBOAUTD pvaéTLI 10 YPaBHCHHIO XUMHYSCKOU pcaknunun

[Io Tteme: «llepuoguueckuit 3akoH u Ilepuoauueckas cucrema
xumuueckux snemeHtoB J[. M. MenaeneeBa. CtpoeHue aTOMOB.

Xumndeckas cBs3b. OKHUCINTEILHO-BOCCTAHOBUTEILHBIC peaKkum»

3.1

pPacKphIBaTh CMBICI OCHOBHBIX XMMMYECKUX IOHATHH: AIpPO aTOMa,
JJNIEKTPOHHBIA CJIOM aroma, aToMHas OpOWTallb, paaMyC aTroMa,

XUMHUYCCKasA CBA3b, IIOIKIpHAA MW HCMOJKIPHAad KOBAJICHTHAsA CBA3b,




3JIEKTPOOTPULIATENIHOCTh, HOHHAS CBSI3b, HWOH, KAaTHOH, AaHWOH,

CTCIICHb OKUCJICHUA

3.2

KHaCCI/I(l)I/II_II/IpOBaTL XUMHUYCCKHUEC 3JICMCHTBI

3.3

OIMCHIBATh W XapaKTepu3oBaTh TabnmuHyo ¢opmy lleproamueckoit
CHUCTEMbl XHUMHYECKMX O3JIEMCHTOB: pa3MyarTh IOHATUS «TJIaBHAs
noarpynmna (Arpymma)» u  «mnobounas mnoarpynma (brpymma)y,

«MAaJIbIC» M «OOJIBIITHE) TEepUuoOabI

3.4

packpeiBath cmbichn llepuogmueckoro 3akona JI.M. Menneneena:
ACMOHCTPUPOBATH IMOHMMAHUC HGpHOI[H‘IGCKOfI 3aBHUCHUMOCTH CBOMCTB
XUMHUYCCKUX DJJIEMEHTOB OT HX IIOJIOKCHHSA B Hepnozmqecxoﬁ

CUCTEMCEC

3.5

COOTHOCHTHb  O0O3HAY€HHUs, KOTOphIE HWMEIOTCS B  Talnuie
«Ilepuoguueckas  cucremMa  XUMHYECKMX  aseMeHroB 1.
MenpeneeBa» C YHUCIOBBIMH XapaKTEPUCTHUKAMHU CTPOEHUS aTOMOB
XMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsii sjapa, oOliee 4ucio

3JIEKTPOHOB U paclpeAesIEHUE UX 10 AIEKTPOHHBIM CJIO0SIM)

3.6

OIPCACIIATh CTCIICHDb OKHUCJICHUA JJICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

3.7

ONpeAesATh BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAsT U MOHHAs) B

HCOPraHNM4YCCKHUX COCIUHCHUAX

9 KITACC

Kon
MpoBePsSIEMOr0
pe3yJjbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI OCBOEHHUSI OCHOBHOI
0o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT0 00111ero 00pa3oBaHu sl

1

ITo Teme: «BemecTBo 1 XUMHYECKasH PEAKIIUS

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TIOHSTHH: PacTBOp,
AJEKTPOJMUTHI, HEIIEKTPOIMUTHI, 3JIEKTPOIUTHYECKAs IUCCOLUALINSA,
peakMy MOHHOrO OOMEHa, KaTajiu3aTop, XMMHUUYECKOE pPaBHOBECHE,
oOpatumbIie " HEoOpaTUMBbIE peaxiuu,
OKHUCITUTETbHOBOCCTAHOBUTENIbHBIE peaxIuu, OKHCJIUTENb,
BOCCTAHOBUTENIb, OKHCJICHHE ¢ BOCCTAHOBJICHHE, aJJIOTPOIHA,
aM(OTEepHOCTh,  XMMHUYECKash  CBA3b  (KOBaJCHTHAs, HOHHAsd,

MCT&J’IJ’IH‘IGCK&H), KpUucCTaInucCKasn pCHIéTKa, CIIaBbI, CKOPOCTH




XUMHUYECKOW peakuu

1.2

WIUTIOCTPUPOBATL B3aMMOCBSA3b OCHOBHBIX XHUMHUYCCKHUX NOHATUHA H

NPUMCHATH 5TH NNOHATUA TP OIMMCAHNUU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJISAITh yPAaBHEHUS 3JIEKTPOJIUTUYECKOM JTUCCOLMAIHN KHUCIOT,
1ieJoueil M cojieil, MOJHbIE W COKpALIEHHBIE YpaBHEHMs pPEaKIMi

HOHHOI'0 OOMeEHa

14

PaCKpbIBaTh CYHIHOCTb OKHCJIWUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKqu/'I

MOCPENICTBOM COCTABJICHUS SJIEKTPOHHOTO OajaHca 3TUX peaKIuii

1.5

IIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOH peaKkIiu

Ilo Temam: «HeMmeraiuiel M UX coemuHEeHUs» W «MeTauibl U UX

COCOAUMHCHUS

2.1

XapaKkTepHu30BaTh (OMHUCHIBATh) OOIINE U CIEHU(PUUECKUE XUMUYECKHE
CBOMCTBA IPOCTBIX M CJIOKHBIX BEIECTB, IOATBEP)KIAs OIMCAaHUE
IIpUMEpaMHU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX

XUMHUYECKUX PEaKIUid

2.2

COCTaBIISITh YPaBHEHUS pEakUui, MOATBEPHKIAIOUINX CYLIECTBOBAHHE

TCHETUYECKOM CBSI3HU MCIKIAY BCHICCTBAMU PaA3JIMYHBIX KJIACCOB

2.3

IIPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHMMOCTH OT UX CTPOCHUA,
BO3MOXHOCTH INMPOTCKAHUA XUMHYCCKUX HpCBpaHIGHPIfI B Pa3IMYHbIX

YCIOBHSIX

2.4

CJIe/IOBaTh  MpaBWJAM  IIOJb30BAaHUS XMUMHYECKOW TMOCYJ0H U
nabopaTopHbEIM 000pyAOBaHHWEM, a TaKXKe TMpaBUiaM OOpaImIeHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMHU TIO BBITIOJTHCHUIO
.]'Ia60paTOpHBIX XUMHWYCCKUX OIBITOB IIO IOJYUCHHUIO U CO6I/IpaHI/IIO

ra3000pa3HbIX BEUIECTB (AMMHUAKa U YTJIEKUCIIOTO ra3a)

2.5

MPOBOJIUTh PEAKLUH, MOJATBEPXKAAIOINIMNE KAYeCTBEHHBIH COCTaB
pa3NMYHBIX BEIIECTB: pPAcClO3HABATh OIBITHBIM IyTEM XJIOPHI-,
Opomun, uwoamn,  kapOoHaT, Qocdar, cunmkar, cyibdar,
THJIPOKCUMOHBI, KaTHOHbI aMMOHMS, MOHBI M3yYEHHBIX METAJIOB,

MIPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX BELIECTB

ITo Teme: «XuMHs ¥ OKpy>KaroLas cpea»

3.1

pacKpbIBaTh CMBICT OCHOBHBIX XxuMHueckux mnoHsaTui: [IJIK

BCIICCTBA,; KOPpPO3HA MCTAJIJIOB

3.2

NPUMCHATH OCHOBHBIC OIICpalun MBICIIUTEIbHOMN ACATCIIBHOCTH —




aHAJIM3 W CHHTE3, CpaBHEHHE, O000OIIeHHEe, CHCTEMAaTH3AIMIO,
BBISIBJICHHE TPHYUHHO-CICACTBEHHBIX CBSI3€H — UIA  U3ydYCHHS
CBOI71CTB BCIICCTB U XHUMHUYCCKUX peaK].[Hﬁ; eCTeCTBCHHOHay‘IHBIe
METOJbl TO3HAHHWS — HAOJIOJCHNUE, H3MEPEHHE, MOJCIUPOBaHUE,

AKCIEPUMEHT (PeaybHbIM U MBICJICHHBIH )




INPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPAKAHUS

1

HepBOHa‘IaHLHLIG XUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumun. Ponb XuMUM B KU3HU 4Ye€IOBEKAa. XUMHUSL B CHUCTEME HayK.
Tena m BemectBa. duU3nMyYECKUE CBOMCTBA BEIIECTB. ATrperaTHoOe COCTOSIHUE

BCIICCTB

1.2

ITonsatue o MCTOJax IIO3HAHUSA B XUMUH. Ywucrelie BCIICCTBA U CMCCH. Croco0xs1

pa3zaeiieHusl cMecen

1.3

ATOMBI H MOJICKYJIBI. Xumuueckue dieMeHTh.. CHMBOJIBI  XHUMHUYECKUX

OJICMCHTOB. HpOCTLIe M CJI0KHBIC BCIICCTBA. ATOMHO-MOHGKYHSIPHOC YUCHHUC

1.4

Xumunyeckasi ¢opmyina. BareHTHOCTP aTOMOB XMMHYECKHUX 3J€MEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTraBa  BemiecTB.  OTHocuTenbHass  aTOMHas — Macca.
OTHOcuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBas JA0Js1 XUMUYECKOTO 3JIEMEHTA

B COCIMHCHUN

1.5

KomnnuectBo BemecrBa. Monb. MonspHass macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHUCJa CTPYKTYpHBIX e€IuHMIl BemiecTBa. Pacuétel mo Qopmynam

XHUMHYCCKHX COCI[I/IHGHI/Iﬁ

1.6

Ou3nMYEeCKUE U XUMUYECKHUE SIBJICHUSA. XHUMUYECKas peakuus U €€ MpPHU3HAKU.
3aK0OH COXpaHEHHS MaccChl BEIIECTB. XUMHUUYecKUe ypaBHeHUs . Kinaccudukarus

XUMUYECKHUX PeaKInid (COeAMHEHHUS, PA3JIOKEHUS, 3aMEIIICHUsI, OOMEHa)

1.7

XVUMHUYECKUI HKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKON MOCYI0H, C IpaBUIaMu
paborbl B naGopatopuu M mnpuéMamu oOpamieHuss ¢ Ja00opaTOpHBIM
00OpyJIOBaHMEM, HW3y4YE€HHE W ONUCaHHe (UIUUECKUX CBOMCTB 00pasLoB
HEOPraHMYeCKUX BeLIeCTB, HaOrofeHue Qu3nyeckux (IUIaBJICHUE BOCKA,
TasHUE JIbJA, PACTUpPAHHUE caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAIUsl BOJbl) U
XUMHUYECKMX  (TOpEeHHME  CBEYM, IPOKAJIMBAHWE MEIHOW  IPOBOJIOKH,
B3aUMOJICHICTBME Mejla C KHUCJIOTOW) SIBJICHHWM, HAONIOACHWE U OIHMCAHHE
MPU3HAKOB MPOTEKaHMsS XUMMYECKHX peakluil (pasjiokeHue caxapa,
B3aUMOJICMICTBME CEpHOM KHUCJIOTBI C XJOpUIOM Oapus, pas3ioKeHHe
runpokcuaa meau(ll) npu HarpeBaHuM, B3aUMOJEHCTBUE XKelle3a C pacTBOPOM

conu Meu(Il), nzyuenue cnocoOoB pa3aeneHus: cMeceil (C MOMOIIbIO MarHuTa,




bunIbTpOBaHUE, BHINIAPUBAHUE, MUCTWLIALMSA, XpoMmaTorpadus), MpPOBEIACHHUE
OYHCTKHU MMOBAPEHHOI COJIM, HAOJIO/IEHUE U OMUCAHKUE PE3yJIbTaTOB MPOBEACHUS
OMbITA, WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHMSI MAacChl, CO3JaHHME MOJEIeH

MOJIEKYJI (IIapOCTEPIKHEBBIX )

Baxneiimnue MpeaACTaBUTCIIN HCOPIraHUICCKUX BCILICCTB

2.1

Bo3agyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3JI€MEHT U MPOCTOE
BelecTBO. HaxoxkeHue Kuciopoaa B MpUpoAe, (PU3UUYECKHE U XUMUYECKHE
cBoiictBa (peakuuu ropenus). Okcunpl. [Ipumenenne kucnopoaa. CrocoOs
MOJIy4eHHUsl KHUCIopoJa B JlabopaTopuu M MpOMbIIUIEHHOCTH. Kpyrosopot

KucJjopoaa B Ipupoac. O30H — AJUIOTpOITHAasA MOI[I/I(I)I/IKaI_[I/IH Kucjiopoaa

2.2

TernoBoit A3(pPeKT XUMUYECKON PeaKIMH, TEPMOXUMHYECKUE YPaBHEHUS, IK30-
Y SHJIOTEPMHUYECKHE peakiiy. TOIUIMBO: yToiib U METaH. 3arps3HeHre BO3ayXa,

yCUJICHHE ApHUKOBOTO 3¢ (deKTa, pa3pylieHHe 030HOBOTO CJIOS

2.3

Bonopon — anemeHT u npocroe BemiecTBo. HaxoskneHue Bopopoaa B MpUpPOIE,
¢u3nYecKue M XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI TOTy4eHHSI.

Kucnorse! 1 com

2.4

MossipHblif 00bEM ra3oB. PacuéTsl N0 XUMUYECKUM YpaBHEHUSM

2.5

Odu3nyeckue CBOWCTBA BOJbl. Bojga kak pacTBoputesb. PacTBOpBI.
Haceliennbpie 1 HEHACHIILIEHHBIE PAacTBOPBI. PacTBOPUMOCTh BEIIECTB B BOJIE.
MaccoBasgs 101l BelIeCTBA B pacTBOpe. XHWMHUYECKHE CBOWMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B mpHpojAe W B KHU3HU 4esoBeka. Kpyrosopor
BOJIbl B TIpUpoje. 3arpsi3HEHUE NPUPOJHBIX BOoJA. OXpaHa W OUYMCTKA

MIPUPOTHBIX BOT

2.6

Knaccudpukamus Heopranmueckux coeaumHeHuid. Oxcuapl. Kimaccuduxamms
OKCHUJIOB: coJjieoOpasyromue (OCHOBHBIC, KHCIOTHBIE, aM(OTEpHbIE) U
HecosieoOpa3zyromue. Homenknatypa oxcunoB. dusnueckne M XUMUYECKHE

cBOMCTBA OKCUAOB. [lonyueHne okcuaoB

2.7

OcHoBanmsi. Knaccudukamuss ocHoBaHWM: MIENOYM UM HEPACTBOPUMBIC
ocHoBaHus. HomeHnkiarypa ocHoBaHuil. PU3NYECKUE U XUMUYECKUE CBOMCTBA

ocHoBaHuil. [lomydyenne ocHOBaHMIM

2.8

Kucnotsl. Knaccudukauusa kucnor. Homenknarypa kucior. dusnueckue u
XUMHUYECKHE cBoOMcTBa KUCIOT. Pan aktuBHocTu MetaiuioB H.H. Bbekerosa.

HOJ’Iy‘IeHI/Ie KHCJIOT

2.9

Comu. Homenknarypa cosyeil. @u3nueckue W XUMHUYECKHE CBOMCTBA COJICH.

[Tonyuenne conen




2.10

I'enernueckas cBsI3b MCKAY KJIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHUUECKUH  OKCIEPUMEHT: KAaueCTBEHHOE  OIpENICIEHuEe  COJEpKAHUs
KHCIIOpO/a B BO3AyXe, MOJyueHHe, coOupaHHe, Paclio3HABAaHUE M H3yUYCHHE
CBOWCTB KHCJIOPOJa, HAOIIOACHNUE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOJIOM H
yCIIOBHS BO3HUKHOBEHHUS M NPEKpalleHus: ropeHus (moxapa), 03HaKOMJIEHHE C
oOpa3lilaMi OKCHJIOB M OIHMCAaHWE WX CBOWCTB, IOJyuyeHHe, COOHMpaHue,
pacro3HaBaHWE W HW3yuYeHHE CBOICTB BOjaOpona (TOpeHHE), B3aUMOCHCTBHE
Bojiopoaa ¢ okcumom meau(Il) (Bo3MOXKHO MCIIOTB30BaHKUE BUICOMATEPUATIOB),
HaOrosieHue OO0pasloB BEMIECTB KOJNIMYECTBOM | MOIb, HCCIEeIOBaHUE
OCOOCHHOCTE pacTBOpPEHHs BEIIECTB C Pa3IMYHOM  PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAacCOBOM JOJIEW PaCTBOPEHHOTO
BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METAUIAaMH (HATPUEM U KalbIEM)
(BOBMOXKHO HCHOJb30BaHUE BHJIEOMATEpUANIOB), OIpEAETICHHE pPAacTBOPOB
KHCJIOT M IIeJI04Yell ¢ MNOMONIbI0 HHAMKATOPOB, HCCJENI0BaHUE OOpasloB
HEOPraHMYECKUX BELIECTB PA3JIUYHBIX KJIACCOB, HAOIIOJCHHE HN3MEHEHUS
OKpacKM MHJIUKATOPOB B pacTBOpax KHUCIOT M IIeJoued, H3yuyeHue
B3auMmojieicTBug okcuna meau(ll) ¢ pacTBopoM cepHOM KHMCIOTBI, KHUCIOT C
METaJIaMU, PEaKIMid HEUTPAITU3aLMK, [TOTyYeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO MeTaula JpyTdM K3 pacTBOpa COJIM, pELIeHHe
HKCIIEPUMEHTAJIBHBIX 33/a4 MO TeMme «BaxkHelIne Kiiacchl HEOPraHMYECKUX

COETUHEHUN

[lepuoaunueckuii 3akoH u [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB
J.N. MengaeneeBa. CTpoeHHEe aTOMOB. XUMUYECKas CBsI3b. OKUCIUTEIbHO-

BOCCTAaHOBUTCJIbHBIC PCAKIIUN

3.1

[lepBble MOMBITKM KJIACCH(PHUKAIMKA XUMUYECKUX 3ieMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJOYHBIE M IEJIOYHO3EMEJIbHbIE METaJlIbl,
raJloTeHbl, WHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOphIe 00pa3yrT amdoTepHbIe

OKCHJIbI ¥l TUAPOKCHIBI

3.2

[lepuoanueckuii 3akoH. [leproguyeckas cucreMa XUMHYECKUX 31eMeHTOB JI. M.
Menneneesa. Kopotkonepuognas U JUIMHHOIIEPUO/IHAS dopmbI
[lepuonnueckort cucrembl XxuMuueckux odaemeHroB M. Menzaeneesa.
Ileproasl u rpymnmbl. PU3MYECKUH CMBICI IOPSAKOBOTO HOMEPA, HOMEPOB

[IEpUOJIa U IPYIIILI JJIEMEHTA

3.3

Crpoenne atoMoB. CoctaB aToMHbIX saep. M3oromel. Dnextponsl. CtpoeHne

SJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XUMHYECKUX DBJIEMCHTOB




[Tepnognueckoit cucremsl .M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO

3JIEMEHTA 10 ero nojoxkeHuto B [lepuoaunyeckoii cucteme .M. Menaeneena

3.4

3aKOHOMEpPHOCTH M3MEHEHMsI paJuyca aTOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB [0 TPYyIIaM W NEPUOJAM.
3nauenue llepumonnueckoro 3akoHa u Ilepuoanueckoid CUCTEMBbl XMMHUYECKHUX
3JIEMEHTOB U1l pa3BUTUS HAayku W mnpakTuku. .M. MenaeneeB — y4€Hbld U

rpaKJaHUH

3.5

Xumndaeckass cBiI3b. KoBajeHTHas (HOJ'ISIpHaSI u HeHOJ'IHpHaSI) CBA3b.

9J'I€KTpOOTpI/IHaTeJ'II)HOCTB XHMHYECKHX deMeHTOB. loHHasA CBSI3h

3.6

Crenenp okuciieHus. OKUCIUTEIEHOBOCCTAHOBUTEIIBHEIC pCaKkuu. Hpoueccm

OKHCJICHUS U BoccTaHOBJIEHNs. OKUCIHUTENIN U BOCCTAHOBUTEIHN

3.7

XUMUYECKUH JKCIEPUMEHT: H3yueHHe o0O0pa3loB BEUIECTB METAUIOB H
HEMETAJJIOB, B3aMMOJCICTBUE THIPOKCHJA LIMHKA C pacTBOpaMu KHUCIOT U
LIEJIOYEH, NIPOBEJEHUE ONBITOB, WIIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIBHO-

BOCCTaHOBUTEJIbHBIX pEeaKLMN (TOpEHUE, PEAKIIUN PA3I0KEHUSL, COETUHEHUS)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT CONEPKAHUSA

BemecTBo B XUMHU4YeCKas pcaKknus. HOBTOpeHI/Ie

1.1

[Tepuoanueckuii 3akoH. Ilepuonnueckas cucrema xuMudeckux snementon /.M.
MenneneeBa. CtpoeHne aroMoB. 3aKOHOMEPHOCTH B W3MEHEHHWH CBOWCTB
XUMUYECKUX BJIEMEHTOB MEPBBIX TPEX NEPUOJOB, KajlMs, KadbLUig U HX
COEIMHEHHI B COOTBETCTBUU C TMOJOXKEHHEM 3JeMeHToB B Ilepuoaunueckoit

CUCTCMC U CTPOCHHUECM UX aTOMOB

1.2

CtpoeHue BemiecTBa: BUAbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAJUTMUYECKUX
PEIIETOK, 3aBUCUMOCTb CBOMCTB BEUIECTBA OT THUIA KPUCTAJUIMYECKON PEeIETKU
U BUJa XUMHUYECKO# cBsa3u. Knaccudukaius 1 HOMEHKIIaTypa HEOPraHUYeCKUX
BEIIECTB (MEXIyHAapOoaHas U TPUBHAIbHAsA). XUMUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIMXCSA K  pa3IMYHbIM  KJIacCaM  HEOpPraHUYeCKHUX  COEIMHEHU,

TCHETUYCCKAad CBA3b HCOPTaHNMYCCKUX BCIICCTB

1.3

Knaccudukanys XuMu4eckux peakiuii o pa3inyHbIM MpU3HaKaM (110 YUCTy U
COCTaBy Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, 1O TEIUIOBOMY O3(PQeKTy, Mo

W3MEHEHHIO CTEleHeH OKHCIIEHHS XHUMHYECKHX QJICMCHTOB, IIO O6paTI/IMOCTI/I,




M0 y4YacTHIO KaTajiu3aTopa). OK30- W  DSHIOTEPMUYECKHE  PEaKIuH,

TepMoXUMuYeckue ypaBHeHHs. [IoHITHE 0 CKOPOCTH XUMHUYECKON PeaKIuu

1.4

ITouartue o0 O6paTI/IMLIX u H606paTI/IMLIX XUMHUYCCKUX PCAKIUAX. ITonsTue o
TOMOI'CHHBIX U I'CTCPOTCHHBIX PCAKIIUAX. IIoHsaTHEe 0 XUMHUYECKOM PaBHOBECCHUH.
cDE[KTOpI:I, BJIMAIOIHUEC Ha CKOPOCTH XUMHUYECKOU pCakun U" IOJIOKCHUC

XUMHUYCCKOI'0O paBHOBCCHA

1.5

OKUCIUTENbHO-BOCCTAHOBUTEIILHEIC pcakuunu, 3JI€KTp0HHLIﬁ OamaHc
OKHCJIUTEILHO-BOCCTAHOBUTEILHOM peaKknunu. CocraBieHue ypaBHeHI/Iﬁ
OKHCIIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ C HUCIOJB30BaHHEM MECTOAA

QJICKTPOHHOTO Oamanca

1.6

Teopust AMEKTPOTUTUICCKON TUCCOIMAIIUN. DJIEKTPOIUTHI U HEIJICKTPOIUTHI.
KaTtnonsl, anHnoHbl. MexaHu3M JUCCOIMAIIMHN BEIIECTB C PA3IMYHBIMU BUIAMHU
xuMudeckoi cBsizu. CreneHb auccouuanui. CUIbHBIE U clla0ble SJEKTPOIUTHI.
Peakniuu moHHOrO OOMEHa. YCIOBHMS MPOTEKaHUS PEaKIMid MOHHOTO OOMEHa,
MOJIHBIE U COKPAILEHHbIE HOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHUCIIOT,
OCHOBaHMN U cCOJeil B CBeTe MpPEACTaBIEHUN 00 SIEKTPOIUTHUECKOM

Jucconuanuu. KauecTBeHHEIC PCaKIi Ha NOHBI. IIonsaTue o TUAPOJIN3C cojei

1.7

XuMU4ecKui OKCHCPUMCHT: O3HAKOMIJICHHUC C MOJACIISAMU KPHUCTATNIMYCCKHUX
pPEIETOK HEOPraHWYEeCKHX BEIIECTB — METAUIOB W HeMmeTauioB (Tpadura u
ajMasa), CJIOXHBIX BEIIECTB (XJIOpHlia HATpPHsl); UCCIEIOBAaHUE 3aBUCUMOCTU
CKOPOCTH XHWMHUYECKOH peaKkIMu OT BO3JCUCTBUS PA3IUYHBIX (PAKTOPOB;
WCCIICZIOBAaHUE  DJICKTPONPOBOJHOCTA  PAcTBOPOB  BEIECTB,  Ipoliecca
TUCCOIMAIMM  KHCIIOT, Imejoyeil W comedl  (BO3MOXKHO HCIOJB30BaHHE
BUJICOMATEPUAIIOB); TPOBEACHUE OMBITOB, WUIIOCTPUPYIOIIUX IPH3HAKH
MPOTEKAHMS PEAKIMil HOHHOTO oOMeHa (00pa3oBaHMe OcajKa, BBIJICICHUE ra3a,
o0pa3oBaHKHE BOJIbI); OMBITOB, HIIIOCTPUPYIOIIUX MPUMEPhl OKUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMM (TOpEHUE, peaklUu pa3ioKEHUs, COSAMHEHU);
pacrno3HaBaHHE HEOPTAHUYECKUX BEIIECTB C MOMOIIBIO0 KAYECTBEHHBIX peaKinui

Ha MOHBI; PCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemeramisl u nx COCAMHECHUA

2.1

OOmas  xapakTepucTuka ranoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHusa. Ctpoenne u (pu3nyecKue cBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XUMHMUYECKHME CBOWCTBA Ha NpUMEpPE XJopa
(B3auMoOJIeHiCTBHE C MeETalUlaMH, HEMeTajulaMH, Iesiodamu). XJIOPOBOJOPOA.

ConsiHast KMCJIOTa, XUMHYECKHE CBOMCTBA, MOTy4YeHUE, MpuMeHeHue. JleiicTBue




XJI0pa U XJIOPOBOAOPOJa HA OPraHMU3M 4eJIOBeKa. BakHeumme XJIopuasl U UX

HaxO0XKJIEHUE B MPUPOJIC

2.2

OObmas xapaktepuctuka 3j1eMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKkTepHble cTeneHn okucieHus. CTpoeHue u Gpu3nyecKkue CBOcTBa
NPOCTBIX BELIECTB — KHUCIOpOJa M cepbl. AJUIOTPONHBIE MOIUPHUKAIMU
KHCIIOpOAa U cepbl. XUMHUYECKUe cBoiicTBa cepbl. CepoBOAOPOJ, CTPOEHUE,
¢usnueckue M XuMHUUecKue cBoMcTBa. OKCHIBI Cepbl KakK MpeICcTaBUTENN
KHUCIIOTHBIX OKCcUJ0B. CepHasi KHCIO0Ta, PU3NYECKUE M XUMHUYECKUE CBOMCTBA
(oOme kak mpeAcTaBUTENs Kiacca KHCIOT U crermduyeckue). XuMudeckue
peakiyy, JIeXkal[ue B OCHOBE INPOMBILIUIEHHOIO CIOCO0a MOMYy4YEeHUs CEepHOU
kucnoTsl. Ilpumenenne. Coiau CepHOMl KUCIOTHI, KaueCTBEHHAs peakiys Ha
cynbdar-uon. Haxoxnenue cepel U €€ coeMHEHUN B mpupojie. XUMHUYECKOEe
3arpsi3HEHUE OKPY)KAIOLIeH Cpeibl COCIUHEHUSIMU cepbl (KUCIIOTHBIE JIOXKH,

3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €ro MPEeA0TBPAICHHUS

2.3

OO6mas xapakTepuctuka 531eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHUS. A30T, paclpOCTPAHEHHUE B IPUPOJIE,
(du3nyecKre U XMMUYeCKHe cBOMCTBA. KpyroBopot asora B npupojae. AMMHUAK,
ero (usnueckre M XUMHYECKHE CBOWCTBA, MoJydyeHHue U npuMmeHeHue. Comnu
AdMMOHUH, nux (I)I/ISI/I‘ICCKI/IQ u XUMHWYCCKUEC CBOI\/JICTBa, IMPUMCHCHHC.
KauecTBeHHas peakuys Ha MOHbI aMMOHMS. A30THas KUCIIOTa, €€ MOJydYeHHe,
dbu3nUeckue M XUMHUYECKHE CBOMCTBa (00IIME Kak MPEeACTAaBUTENS Kiacca
KHCIIOT u crenududeckue). Vcmonp30BaHue HUTPATOB M COJEH aMMOHHS B
KauecTBe MUHEpaJIbHBIX yA0OpeHui. XUMHUYECKOE 3arpsi3HEHUE OKpY Karollei
Cpellbl COeIMHEHUSMU a30Ta (KUCIOTHBIE OKIH, 3arpsa3HEHUE BO3yXa, MOYBbI

1 BOJIOEMOB)

2.4

docdop, amorpornHeie Moaudukanun Gocdopa, Gu3HUECKHE U XUMHYESCKHE
ceoiictBa. Okcua dochopa(V) u dochopHas xucinora, QGU3NISCKHE U
XMMUYECKHE CBOWCTBA, mosydeHue. lcmomp3oBanme ¢ocdaTroB B KadecTBe

MUHEpaJIbHBIX y100peHuit

2.5

OO6mas xapaktepuctuka 371eMeHTOB [VA-rpynmel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHblE CTENEHW OKHUCICHUS. YTIJIEpoA, aJUIOTPOIHbBIE
MOIU(UKAIMKN, PACHPOCTpaHEHHWE B TpUpojae, (PHU3MYECKHEe U XHUMHYECKHE
cBoiictBa. Ancopbuus. Kpyrosopot yriepona B mpupozae. Okcuapl yriepona,
nux (i)I/ISI/ILIGCKI/Ie U XUMHUYCCKHUC CBOﬁCTBa, }ICﬁCTBHC Ha JXHBBIC OpPraHU3MBbI,

IMOJIYUYCHHUEC U MPUMCHCHUC. OKOJIOTUYCCKHE HpO6H€MI)I, CBsA3aHHBIE C OKCHIOM




yriepoaa(lV); rumoresa rno0anbHOTO TMOTEIJICHUS KJMMaTa; MapHUKOBBIN
adexr. YrompHas kuciaora u €€ Coau, UX (PUINYECKHE W XUMHUYECKHE
CBOICTBa, MoJiyueHHe M npuMeHeHue. KauecTBeHHas peakuusi Ha KapOoHaT-
noHbl. Mcnonb3oBanue Kap60HaTOB B 6I)ITy, MCOHUIHHE, IMPOMBINUICHHOCTU W

CEJILCKOM XO3SIMCTBE

2.6

[TepBoHauanbHBIC TIOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCAMHEHHUSX
yriaepoaa (MeTaH, 9TaH, STWJICH, AalETHIICH, 3TaHOJ, TIUIEPHH, YKCYyCHas
kucnora). Ix coctaB m xumuyeckoe ctpoeHue. [loHsTHe O OHMOIOTHYECKH
BKHBIX BEIECTBAX: MXHpax, Oelkax, yIIeBOJax — M WX POJH B KH3HU
yejgoBeKka. MarepualibHOE€ €IUHCTBO OpPraHUYECKMX M HEOPraHWYECKUX

CoeTUHEHNN

2.7

Kpemumii, ero ¢usnyeckue u XUMUYECKHE CBOMCTBA, IMOJyuyeHUE H
npumeHenne. CoenuHeHuss KpeMHuUs B npupoje. OOmue mnpenctaBieHus 00
okcuze kpemHusA(1V) u xpemuueBoil kuciaore. CHUIMKAThl, UX UCIOJIb30BAaHUE B
ObITY, MEIUIIMHE, MTPOMBIIUICHHOCTH. BaxkHele cTpouTeabHble MaTeprabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. [Ipobrembl Oe30macHOTO

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MAaTCPHUAJIOB B HOBCCI[HCBHOP'I KHN3HU

2.8

XUMHUECKUN SKCIEPUMEHT: H3y4YeHHE 00pa3loB HEOPraHMYECKUX BEILECTB,
CBOMCTB COJITHOM KHCJIOTBI; IPOBEJCHUE KAYECTBEHHBIX PEAKLUN HAa XJIOPHI-
MOHbl M HaOJIOJICHWE NPU3HAKOB HUX IMPOTEKAHUs; OIBITHL, OTPAXKAIOIINE
¢u3nuecKkre U XMMHYECKHE CBOMCTBA rajlor€HOB U UX COEJMHEHUH (BO3MOXHO
WCTIOJIb30BAHNE BUIEOMATEPUAIOB); O3HAKOMJIEHHE C OOpas3laMu XJIOPHUIOB
(raJoreHu/IoB); O3HAKOMJIEHHME C o0Opa3uamMu cepbl M €€ COEOUHEHHSIMHU
(BOBMOXKHO ~ HCIIOJIb30BAaHME BHJICOMATEPUANIOB); HAONIOJCHHE Iporecca
oOyTrIIMBaHUs caxapa MOoj JCHCTBHEM KOHILIEHTPUPOBAHHON CEpHOW KHCIOTHI;
M3y4YEeHHE XMMHUYECKUX CBOWCTB pa30aBICHHON CEpHOM KHCIOTHI, POBEACHHE
KaueCTBEHHOW peaknmud Ha CcyabhaT-uoH W HAONIOJeHHe TMpH3HaKa eé
MIPOTEKaHUS; 03HAKOMJICHHE C (PU3NISCKUMH CBOWCTBAMHM a30Ta, Gocdopa u ux
COEIMHEHHH (BO3MOXHO HCIIOJIb30BAHHWE BHJI€OMAaTepUaoB), oOpaslamMmu
a30THBIX U (ochHOpPHBIX YAOOPEHMI; MoTyyeHue, cOOMpaHue, paclio3HaBaHUE U
U3y4YCHHE CBOMCTB aMMHAaKa; IPOBEICHUE KAYCCTBEHHBIX PEaKLHUHd Ha HOH
aMMOHUST U ¢ochaT-MOH W H3yYEeHHE NPU3HAKOB MX MPOTEKaHHUs,
B3aUMOJICHCTBHE KOHLEHTPUPOBAHHOMN a30THOW KMCJIOTHI C MEpIO (BO3MOXKHO
UCIOJIb30BAHNE BUAEOMATEPHUAJIOB); HU3YyYCHHE MOJENEeH KPHCTANIMUYECKUX

pemiéTok anmasa, rpaduTa, (QynuepeHa; O03HAKOMJICHHE C IPOLECCOM




aJicopOIMM pacTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM
IIPOTHBOra3a; MOJy4deHue, coOMpaHue, paclo3HaBaHME M HM3Y4YEHHE CBOMCTB
YIJIEKHCIIOTO Ta3a; IMPOBEJACHHWE KAauyeCTBEHHBIX peakluuid Ha KapOoHAT- U
CWIMKAT-UOHbl W W3yYECHHE IIPU3HAKOB HX IIPOTEKAHUS; O3HAKOMIICHHE C
MIPOAYKUMEN CHWIMKAaTHOM IHPOMBIIIIEHHOCTH; PEIICHUE JKCIEPUMEHTAIBHBIX

3a7a4 1o teMe «BakHenie HeMeTalUIbl U UX COCIUHEHUA

MeTaminl ¥ ux COCIUHCHUA

3.1

OO6mmas xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU MX
nojoxxeHuss B llepuogmyeckoil cucrtemMe XuUMHUYECKHX dieMeHToB J[.H.
MeneneeBa u ctpoeHust aToMoB. CTpoeHre MeTaioB. MeTrayuinueckas CBs3b U
METAIMYECKAsT ~ KPUCTAUIMYECKAs  pemeETKa. DIEKTPOXUMHUYECKUN  Psif

HaHpH)KeHI/Iﬁ MCTAJIII0B

3.2

duznyeckue ¥ XUMHUUYECKUE CBOMCTBA MeTaioB. O0mue crnoco0bl MoydeHus
MeTaiioB. [loHATHE O KOPPO3UKM METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
koppo3uu. CriaBsl (CTaslb, 4YyTyH, JIOPATIOMUHUMN, OpOH3a) U UX IPUMEHEHUE B

6LITy " IPOMBIIIJIICHHOCTHU

3.3

[Ilemouynsle MeTauibl: NOJIOKEHHE B Ilepnoanyeckoil cucTeMe XMMHUYECKUX
anemeHToB .M. MeHneneeBa; CTpOCHUE UX aTOMOB; HAaXO0XKJICHHUE B MPUPOJE.
duznyueckre 1 XMMUIECKHUE CBOMCTBA (Ha puMepe HaTpusl B Kajusi). OKCUIbI U
TUAPOKCUABI HaTpus M Kanud. [IpuMeHeHue IeIOYHBIX METAUIOB U HX

COCTUHEHUN

3.4

IIlemoyHoO3eMeNnbHBIE  METAJUIBI MAarHuid M KaJbIMM: TOJOXKEHHE B
IIepnognueckoit cucteMe xumudeckux aemeHToB .M. Menneneesa; crpoeHue
X aTOMOB; HaxOXJeHue B Inpupoae. PU3NYECKUE M XUMHUYECKHE CBOMCTBA
MarHus U Kanplius. Baxueilmue coearHeHus Kanblusl (OKCHJI, THIPOKCH],

comn). JKECTKOCTb BO/IBI M CIIOCOOBI €€ yCTpaHEeHHUs

3.5

Amomunuii: nonoxxeHue B Ilepuonnueckoil cucreMe XMMHYECKHMX 3JIEMEHTOB
JI.1. MenzeneeBa; CTpoeHHE aToMa; HAaXoKIAeHWe B Ipupone. dusuueckue u
XMMUYECKHE CBOMCTBA alfOMUHUSA. AM(pOTEpHBIE CBOICTBA OKCHJIA M THAPOKCHIA

AJIFOMUHHA

3.6

Keneszo: nonoxenue B [lepuoanueckon cucteMe XuMHU4YeCKuxX 3yemMeHToB /1. M.
MeHnpgeneeBa; CTpoeHHE aToma; HaxoxzaeHue B mnpupone. Dusmueckue u
XUMUYECKHE CBOMCTBa ene3a. OKcuabl, TUAPOKCHAbl W comm skenesa(ll) u

xene3a(lll), ux cocras, CBONCTBA U MOIyYECHHE

3.7

XUMUYECKUI SKCIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3l[aMi METAIOB U CIUIABOB,




X (U3MYECKMMH CBONCTBAMH;, W3yYCHHE PE3yIhbTaTOB KOPPO3UH METAJLIOB
(BO3MOXHO HCTIOTh30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICHCTBUS OKCHAAQ KaJblMsi W HATpUs C BOJMOM  (BO3MOXKHO
WCIIOJIb30BAHUE BHJIEOMATEPHUAJIOB); HCCIEIOBAaHUE CBOMCTB KECTKON BOJIBI;
mpolecca TOpPeHHsl JKele3a B KUCIOpoJe (BO3MOXHO —HCHOJIb30BaHHE
BUJICOMATEPHUAIIOB); NMPU3HAKOB NPOTEKAHUS! KAY€CTBEHHBIX pEaKLUMi Ha MOHBI
(marHus, xamplys, amoMmuHus, nuHKa, kene3a(ll) m xenesa(Ill), memu(Il);
HaOJI0/IEHNE U OMMCAaHUE IMPOLIECCOB OKPAIIMBAHUA IJIAMEHU MOHAMU HATpUs,
Kanmusg W Kanblusg  (BO3MOXXHO  HCIOJNB30BAaHUE  BHJIEOMATEPUANIOB);
uccienoBaHre amMQGOTEpHBIX CBOWCTB THAPOKCHAA ATIOMUHUS M THUIPOKCHIA
IUHKA, PpCHICHUC 3KCIICPUMCHTAJIbHBIX 3a1a4 110 TEMC «Baxxnenime MeTalIbl U

UX COCOAMHCHUA

XuUMUA ¥ OKpY>Karolas cpeaa

4.1

HoBele marepuanbl 1 TexHonoruu. BemecTtBa u marepuainbl B MOBCEIHEBHOU
JKU3HHU YeJIOBEKa. XUMMHS U 310pOoBbe. be3omacHoe HCHOJIb30BAHUE BELIECTB U
XUMUYECKUX peakiuii B ObITy. IlepBas momomp Nmpu XUMHYECKHUX O0XKOTax H

OTpPaBJICHUSX

4.2

OCHOBBI ~ DKOJIOTMYECKOM  IPaMOTHOCTH.  XHMMMYECKOE  3arpsi3HEHHE
okpyxatomiei cpensl [1JIK. Pors xuMuu B pemieHH# 5KOJI0THYECKUX MPOOIIEM.
[IpupoaHble HCTOYHUKH YTIEBOJOPOJOB (Yroyib, MPUPOAHBIA ra3, He(dTh),

MMPOAYKTHI UX nepepa60TKH, HX POJIb B 6BITy W IPOMBIIIIVIICHHOCTHU

4.3

XUMUYECKUH IKCIEPUMEHT: M3y4YeHHEe 00pa3lioB MaTEpHaOB (CTEKIIO, CIUIABBI

MCTAaJIJIOB, IMOJIMMCPHBIC MaTepI/IaJ'IBI)




IMPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUSI K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIBHOMN
MMPOI'PAMMBI OCHOBHOI'O OBIIET'O OEPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHM S K MPEeAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI 0CBOEHHUS OCHOBHOI 00pa30oBaTe/IbLHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopazoBanusi Ha ocHoBe PT'OC

1

[IpencraBnenue:

1.1

O TI03HABa€MOCTH SIBJICHUM TNPUPOJbl, NOHHMAHUE OOBEKTUBHOU
3HAYMMOCTH OCHOB XMMHYECKON HayKH KakK OOJIACTH COBPEMEHHOIO
€CTECTBO3HAHUSA, KOMIIOHEHTa OO0IIeld KyJbTypbl U MNPaKTUYECKOU
JIEATEJIbHOCTH YEJIOBEKa B YCIOBHUSAX COBPEMEHHOIO OOIIECTBa;

IMOHMMAaHHE MECTAa XUMUU CPEIN APYTUX €CTECCTBECHHBIX HAYK

1.2

0 HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YMCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MCTOAAX MCCICIOBAHUSA BCHICCTB W H3YUCHUA
XUMHUYCECKUX peaKuHﬁ; YMCHUC HCII0JIb30BAaTh MOJCIIN JJIA

00BsICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 ctepax npodheccHoHAILHON 1eATEIIbHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMEHHBIMU TEXHOJIOTMSIMM, OCHOBAaHHBIMM Ha JOCTHKCHMSIX
XUMHMYECKOW HAayKH, YTO IO3BOJUT OOYyYalOIIMMCSl paccMaTpHUBaTh
XMMHIO Kak cepy cBoer Oyayiiel mpodeccuOHaIbHOM e TeIbHOCTH
W cAeNaTh OCO3HAaHHBIN BHIOOpP XUMHUHM Kak Mpo(UIBLHOTO HpeaMera

TIPU TIEPEX0Jie Ha YPOBEHb CPEIHETo 001mero 00pa3oBaHus

BJ'Ia,Z[eHI/Ie CHUCTEMON XHMMHYECKHMX 3HAHUH U YMEHUC TPUMCHATH

CUCTEMY XMMHUUYCCKHUX 3HaHI/II\/’I, KOTOpas BKIKOYACT:

2.1

BaKHCHIIME XUMWYECKHUE IIOHATHS: XHMHUYCCKUHA DIJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE W CIIOYKHOE BEIECTBO, OAHOPOIHAS M
HEOJHOPOJHAS CMECh, OTHOCHUTEIbHBIE aTOMHas M MOJIEKYJISIpHAs
MacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca, MOJSPHBII
00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb (CPEImHss), XMUMHUECKas
peakuus, pPeaKklUH COEAMHEHHUS, PEAKIHUU PA3IOKEHHs, PEeaKIn
3aMelleHMs, Peakluu OOMeHa, TeIoBOM 3(h(eKT peakuuu, 5K30- U
SHJIOTEPMHUYECKUE PEaKIIMU, PacTBOP, MACCOBasl JIOJII XMMHUYECKOTO
3JIEMEHTa B COEIMHEHNHU, MAacCOBast JIOJIsl ¥ MPOLICHTHAsI KOHLICHTPALHS

BEIIECTBA B paCTBOPE, AAPO aTroMa, SHGKTpOHHLIﬁ ciaou aToMa, aTOMHasd




opbuTtanb, paauyc aToMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKas CBsI3b, JIEKTPOOTPULIATENIbHOCTD, MOJIAPHAs U HEMOJsIpHAs
KOBAJICHTHAs CBA3b, HOHHas CBi3b, METaAJNIMYECKaA CBs3b,
KpUCTaJUIMYECKas peméTka (aroMHas, HWOHHAas, MeTaJlJIMyecKasi,
MOJIEKYJIIpHasA), MOH, KaTUOH, aHUOH, SJIEKTPOJIUT U HEIIEKTPOJIUT,
9JEKTPOJIUTUYECKAsl ~JIUCCOLMAIMsA, pPEeaklMd HOHHOro  oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE ~ pPEaKlUW,  OKUCIUTENb U
BOCCTAHOBUTEJb, OKHUCJIEHHWE M  BOCCTAHOBIIGHHE, AJIEKTPOJIM3,
XUMHUYECKOE paBHOBECHE, OOpaTHUMble U HEOOpaTHUMbIE pEaKInH,
CKOpOCTh XMMMYECKON peakiuu, Karaiuzatop, I[IJK, kopposus

METaJIJIOB, CILUIAaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XWUMHUHU: 3aKOH COXPAHEHHS MaccChl,
nepuoauyeckuii 3akoH J[.M. MeHneneeBa, 3aKOH TOCTOSIHCTBa

COCTaBa, 3aKOH ABOTaJIPO

2.3

TCOpUU XHUMUU: ATOMHO-MOJICKYJISIpHAasA TCOpU, TCOpUd

SHGKTpOHHTH‘IGCKOﬁ Jucconuanuu

Brnanenne ocHOBaMHM XHUMHYECKOM rpaMOTHOCTH, BKJTIOYAIOIIICH:

3.1

YMEHHE TPaBWIHHO HCIOJb30BaTh HM3YUYCHHBIE  BEIIECTBA U
MaTepuaibl (B TOM 4YHCIE€ MHHEpAlbHBIE YIOOPEHHUS, METaIbl |
CIUIaBBI,  TMPOJYKTHI  MEpepaboTKH  MPHUPOIHBIX  MCTOYHUKOB
YTIAEBOAOPOAOB (YIJis, MPUPOAHOTO Ta3a, HeTH) B OBITY, CEIbCKOM
XO035HCTBE, HA MPOU3BOJICTBE U MOHUMAHUE 3HAYCHUS )KUPOB, OCITKOB,
yIJIE€BOJOB JJIsi OpraHu3Ma YeJOBeKa; YMEHHME MPOTHO3MPOBATH
BJIMSHUE BEUIECTB M XMMHUYECKHX TPOLECCOB HA OPTaHMU3M YeJIOBeKa U

OKPYKaOLIYI0 IPHUPOJHYIO CPEIY

3.2

YMCHUC HHTCIPHUPOBATH XUMHUYCCKUC 3HAHHA CO 3HAHHUAMHU OPYTUX

Y4YEOHBIX TTPEIMETOB

3.3

HaJIMYHME OMbITa PabOTHl C Pa3IMYHBIMU MCTOYHHKAMH MH(OpPMALUU
0 XUMHUM (Hay4yHas M HAy4HO-TIOMYJIIpHAsl JIMTEpaTypa, CIOBApH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHUBHO OIIEHMBAaTh HMH(OpPMALMIO O BEIIEeCTBaX, HX
MpEeBpallIEHUSIX U MPAKTUYeCKOM  TMPUMEHEHWH U YMEHHUE

HCHOJb30BaTh €€ I peICHUA yLIe6HO'1'I03HaBaT€J'ILHBIX 3aJa4

BJIaI[eHI/Ie OCHOBAaMH MOHSITHITHOTO arrapara U CHUMBOJJIHWYCCKOTIO

SA3bIKa XHUMHHU TJI1 COCTaBJICHHUA (I)OpMy.]'I HCOPraHNM4eCKHUX BEIICCTB,




YPaBHEHUN  XUMHYECKHX  PEaKIMi; OCHOBAMHM  XUMHUYECKOUN

HomeHkIaTypsl (IUPAC u TpuBuaibHON)

VYMeHHe OOBSCHATH CBA3b IIOJIOKEHHUS DJIEMEHTA B HepHOHquCKOﬁ

CUCTCMC C UYHUCIOBBIMH XAPAKTCPUCTHUKAMU CTPOCHHUA aTOMOB

5 XUMHUYECKUX OJJIEMEHTOB (cocTaB W 3apsj sjapa, o0liee YHcio
9JICKTPOHOB), PACIPENCICHHEM OJJICKTPOHOB IO HYHEPreTHYCCKUM
YPOBHSIM aTOMOB TEPBBIX TPEX MEPUOJIOB, KAIUS U KaTbIIHS
[IpeacraBnenue O  MEPUOIUYECKOM  3aBHCHUMOCTH  CBOMCTB
XUMHUYECKUX 3JEMEHTOB (paJnyc aToMma, 3JIEKTPOOTPHUIATEIbHOCTS),
6 MPOCTBIX U CIIOKHBIX BEMIECTB OT TIOJIOKEHUS JJEMEHTOB B
[lepuomuueckoit cucreme (B MajblX TMEpUOJAX U  TJIABHBIX
MOATPYITIax) U JIEKTPOHHOTO CTPOCHHSI aTOMa
7 YMmenue kinaccupuupoBaTh:
7.1 XUMUYECKHUE IIIEMEHThI
7.2 HEOpPTaHMYECKHE BEIIECTBA
7.3 XUMUYECKHUE PEAKITUU
8 YMeHue onpeaensiTh:
8.1 BaJICHTHOCTh M CTENEHb OKHCIEHUS XUMHUYECKHX JJIEMEHTOB, 3apsij
' HOHa
8.9 BHUJ, XUMHYECKOW CBSI3M W THUI KPUCTALTUYECKOW CTPYKTYPHl B
' COCJTMHEHUSIX
8.3 XapakTep Cpelbl B BOAHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHU)
8.4 OKHUCJIMTETh M BOCCTAHOBHUTEITH
9 YMeHue xapakTepu3oBarh (pr3nuecKre U XMMHUECKHe CBOICTBA:
MPOCTHIX BEMIeCTB (KHCIOPOA, O30H, BOJOpoA, Trpadwur, ammas,
9.1 KpeMHHH, a30T, ¢ochop, cepa, XJIOp, HATPHHA, Kaluii, MarHwy,
KaJbIUH, AJIFIOMUHUH, JKeJe30)
CIOXHBIX BEIIECTB, B TOM YHCIE UX BOJHBIX PacTBOPOB (BOAA,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOJA, OKCHIBI W THUAPOKCHIBI
9.2 MertamuioB [-1IA rpymnn, amomunus, meau (II), muaka, xenesa (II u
' M), oxcuapr yraepona (I u IV), kpemuus (IV), azora u pochopa (111
u V), cepsl (IV u VI), cepuucras, cepHas, a3oTucrtas, a3oTHasd,
(dhocdopnas, yronpHas, KpeMHHUEBasI KUCIOTA U UX COJIN)
9.3 MPOTHO3HPOBaTh M  XapaKTEepU30BaTh CBOWCTBA  BEIIECTB B




3aBUCUMOCTH OT HUX COCTaBa W CTPOCHHA, NMPHUMCHCHUC BCUICCTB B
3aBUCUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTH IMPOTCKaHUA XUMHUYCCKUX

MIPEBPALICHUI B Pa3IUYHBIX yCIOBHAX

YMeEHHUE COCTaBIIATh MOJIEKYJIAPHBIC U NOHHBIE YPABHEHUs PEaKLUi, B

10
TOM YHCIIE:
10.1 peakiuii HOHHOTO OOMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTENIbHBIX PEAKIIAN
10.3 WUTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA M3YyUYEHHBIX KIIACCOB
' (TpyIiIn) HEOPTraHUYECKUX BEIIECTB
10.4 MOATBEPKIAIOUINX F€HETUYECKYIO B3aUMOCBSI3b MEXTy HUIMU
11 YMeHue BIUUCIATE (IPOBOAUTH PACUEThI):
111 OTHOCUTEIIbHYIO MOJIEKYJISPHYI0 W MOJSPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJII0 XUMUYECKOTO JIEMEHTa B COETMHEHUH
11.2 MAacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €ro Maccy, 00beM ra3oB
114 M0 YpPaBHEHUSM XUMHUYECKUX PEaKIMHA W HAXOJUTh KOJIMYECTBO
' BEIECTBA, 00bEM M MAcCCy PEareHTOB HIIH TPOJTYKTOB PEAKITUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJaMH  HAy4yHOro TMo3HaHUS  (HAONIO/ICHUE,
191 H3MEepeHue, SKCIIEPUMEHT, MOJICIMPOBAHNE) TIPU N3YUEHUU BELIECTB U
' XUMHUYECKUX SIBJICHHW; YMEHHE CQOpPMYJIUPOBaThL TMPOOIEMYy |
MPEITIOKUTH MYTU €€ pelieHUs
199 0e3omacHOM pabOThl C XWMHUYECKHMMHU BEIIECCTBAMHU, XUMHUYECKOU
' MOCYI0U 1 1a00paTOPHBIM 000PYTIOBAaHHEM
MpaBWJIaM# 0€30MacHOTO 0OpallleHus ¢ BEIIECTBAMH, HCIIOJIb3YEeMbIMU
B TIOBCETHEBHOM KHM3HH, TPAaBUIIAMU MMOBEACHUS B LIEJSAX COepEeKeHUs
123 3I0POBbSl M OKPYXKAIOIIEH MNPUPOAHOM Cpelbl; MOHUMAaHHWE Bpeaa
' (omacHOCTH) BO3ICHCTBHS Ha KHUBBIE OPTaHU3MBI OMpPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIEHHS W MPEAOTBPAIICHUS HX BPEIHOTO
BO3JCHCTBUS
13 Hanuune npakTH4yecKuX HABBHIKOB IUIAHUPOBAHUS M OCYIIECTBICHUS
CJIETYIOIINX XUMHUYECKUX IKCIIEPUMEHTOB:
131 V3YyYCHHUE U OMHUCaHue (PU3MYECKUX CBOWMCTB BEIIECTB; O3HAKOMIICHUE

(¢ (bPISI/I‘IeCKI/IMI/I u XUMHYCCKUMU SIBJICHUAMMU, OIIBITHI,




WUTIOCTPUPYIOUINE MPU3HAKU NTPOTEKAHU XUMUUECKUX PEaKIUii

13.2

HU3YUCHUC CII0CO00B Pa3aACICHUA cMmecen

13.3

MOJIyYeHHE KHUCJIOpPOJa U M3YyUYEHUE €ero CBOWCTB; IOJy4YEHHUE
BOZIOPOJIa U U3YyYEHHE €ro CBOICTB; MOJyYE€HUE YTIEKHUCIIOro rasa u

HU3YUCHHUC CTO CBOﬁCTB; IMMOJIY4YCHHUEC aMMHaAKa U U3YUCHUC CTO CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEHEHHOW MacCOBOW  JoJel

pacTBOPEHHOTO BELIECTBA

13.5

IIPUMEHEHNE MH/IUKAaTOPOB (;makmyca, METHJIOpaHKa u
(beHondTanenHa) Ui ONpENeNeHusl XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIEJI0UEN

13.6

WCCIIEIOBAHME W ONKMCAHME CBOMCTB HEOPraHMYECKUX BEILECTB
Pa3MUHBIX KJIACCOB; W3yYEHHE B3aUMOIEUCTBHS KHCIOT C METaJUIaMH,
OKCHJIAMH  METaUIOB,  PAacTBOPUMBIMU U HEPACTBOPUMBIMHU
OCHOBaHMSIMH, COJISIMH; IIOJIy4YeHHE HEpPacTBOPUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOIO MeTajsla JpyrMM M3 pacTBOpa  COJH;
uccienoBaHue am@OTEPHBIX CBOMCTB THIPOKCHIOB ATIOMUHHUS U

IIMHKA

13.7

pelieHue SKCIePUMEHTAIBHBIX 3a/1a4 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COEIUHEHUIN; «INEeKTPOIUTHYECKAS
Iucconyanusay; «BakHedne HeMeTallbl M HX COCIHHCHHAY;

«Baxxneiine MeTauIbl U UX COETUHEHUS

13.8

XAMUAYECKHUE OKCIIEPUMEHTHI, WUTIOCTPUPYIOILME MPU3HAKU
IIPOTCKAaHUMA peaKIII/Iﬁ HUOHHOT'O O6M€Ha; Ka4CCTBCHHLIC PCAKIMU Ha
MIPUCYTCTBYIOIIME B BOJHBIX PAcTBOpPAxX HOHBI: XJOPHUA-, OpPOMUI-,
voauna-, cyimbdar-, ¢docdar-, KapOOHAT-, CHIMKAT-aHHOHHI,
TUAPOKCUA-NOHBI, KATUOHbI aMMOHMU, MAardusd, KaJbOus, aJIJIOMHUHHA,

xkenesa (2+) u xenesa (3+), meau (2+), muHKA

14

YmMmenne:

141

MPEJICTaBIATh Pe3yJbTaThl dKCHEpUMEHTa B (OpME BBIBOJIOB,
JI0KA3aTeNbCTB, TPa@UKOB M TaOMUI] M BBIIBIATH SMIHUPHUYECKHUE

3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATL CBA3HU MCXKAY PCAJILHO Ha6J'IIO)IaeMI)IMI/I XUMHUYECKUMU
SABJICHUAMU U TIpOLIECCaMU, MMPOUCXOAAIIIMMHU B MAKPO- U MUKPOMHUPCE,

O0BSACHATH MPUUMHBI MHOTOOOpAa3Hsl BEIIECTB




IHEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPSAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHH

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 [lepBoHauanbHBIE XUMUYECKUE TIOHATHUS
11 UYuctele BemecTBa U cMecu. CriocoObl pa3zeneHus: cMeceit
19 ATOMBI W MOJIEKYJIBl. XHUMHUYECKHE 3yIeMEHThl. CHMBOJBI XHUMHYECKHUX
' 37eMEeHTOB. [IpocThie U ClT0KHBIE BEIIECTBA.
13 Xumnueckas Gopmyiia. BaleHTHOCTh aTOMOB XUMHUYECKUX 31eMEHTOB. CTeneHb
' OKHCJIEHUS
3aKOH TMOCTOSIHCTBA cocTaBa BewecTB. OTHOCHUTENbHAs aTOMHasg Macca.
14 OtHOcHTENnbHAs MOJEKYJISIpHAas Macca. MaccoBast A0 XMMUYECKOTO 3JIEMEHTa
B COCIMHEHUU
L5 KomnuectBo BemectBa. Moss. Momsipaas Macca. MolspHeIii 00bEM Ta3oB.
' B3anMocBs3b KOJIMUECTBA, MAcChl M YUCIA CTPYKTYPHBIX €MHULL BELIECTBA
16 du3nueckue U XUMHUYECKHE SIBICHHSA. XUMHUYECKAsl PEaKUuss U €€ MPHU3HAKU.
' 3aKOH COXPaHEHUS MacChl BELIECTB. XUMUYECKUE YPABHEHMUS
5 [Tepnonnueckuii 3akoH u Ilepuoanueckas cucTeMa XHUMHYECKHX 3JIEMEHTOB
.. Menneneea. CTpoeHHE aTOMOB
Ilepuoguueckuii 3akoH. Ilepuonnueckas cucrema XUMHYECKUX 3y1eMeHTOB J[. M.
2.1 MenpneneeBa. Ilepuonbl n rpynnsl. @U3NYECKHU CMBICH MOPSAKOBOrO HOMEPA,
HOMEPOB NIEPUOAA U TPYMIIBI BJIEMEHTA
Crpoenne aromoB. CoctaB aToMHbIX saep. M3orombl. OnexTponsl. CTpoeHue
2.2 AJIIEKTPOHHBIX ~ 000JIOYEeK aTOMOB TMepBbIX 20 XHWMHUYECKHX JJIEMEHTOB
ITepuonunueckon cucremsl .M. Menneneesa
3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB NEPBBIX TPEX
NEpPUOAOB, Kallus, Kajuplus (paauyca aTOMOB, 3JIEKTPOOTPHULATEIbHOCTH,
2.3 METAJUIMYECKUX M HEMETAJUIMYECKMX CBOWCTB) M HMX COEAMHEHMHA B
COOTBETCTBUU C IIOJIO)KEHHEM 3ieMeHTOB B llepumonnueckoid cucreme u
CTPOEHUEM UX aTOMOB
3 CrtpoeHue BemecTa
Xumuyeckass cBs3b. KoBasieHTHass (TOJsipHAasT W HEMOJSIpHAsi)  CBSI3b.
3.1 ONEeKTPOOTPULIATEbHOCTh  XMMMUYECKHUX  3JeMeHTOB.  MoHHasg  CB3b.

Mertannnueckas CBSA3b




3.2

Tunsel KpUCTAIIMYECKUX pPEMIETOK (aToMHas, HWOHHAs, MeTaJJIM4ecKast),
3aBHCHMOCTb CBOWCTB BEILECTBA OT THUIA KPUCTAUIMYECKOW PEIIETKH W BUAA

XAMHUYECKOU CBA3U

Baxneimme mnpeacTaBUTENIM HEOPraHMYECKUX BeulecTs. Hemertamisl U ux

CoeauHEHM. MeTalllbl U UX COCOUHEHUS

4.1

Krnaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKHUX COCJMHEHHH: OKCHJIOB
(coneobOpasyrorue: OCHOBHBIE, KHUCIIOTHBIE, am¢oTepHbIe) u
HecoJieoOpas3yroliue; OCHOBaHUM (UIEIOYM M HEPACTBOPHMBIC OCHOBAHHS);
KHACJIOT  (KUCIIOPOJCOJACPKAIIME ©  OCCKHCIOPOJHBIC, OJHOOCHOBHBIC U

MHOTOOCHOBHBIC); COJIel (CPEHHUX U KUCIBIX)

4.2

Ousnyeckue W XUMHYECKHE CBOMCTBA IMPOCTBIX  BCHICCTB-HEMCTAJIJIIOB:

BOJIOPOJIA, XJIOPa, KHCIOpOoia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

®du3nyeckue U XHUMHUYECKHE CBOMCTBaA MMPOCThIX BCHICCTB-MCTAJUIOB: JINTHA,
HAaTpu:A, KaJinud, Maravusgd U KaJblUs, aJIIOMUHUS, KCIIC3A. QHCKTpOXI/IMI/I‘-IeCKI/If/’I

PSL HAIIPSIKEHUN METaJIOB

4.4

du3nuecKknue U XHMUYECKHE CBOMCTBA BOOOPOIHBIX COCAMHEHHIT HEMETaJIOB:

XJIoOpoBoaopoaa, cepoBoaopoaa, aMMHruaKka

4.5

dusnueckue M XUMHUYECKHE CBOMCTBAa OKCHIOB HemerauioB: cepbl (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). ITonydyenue

OKCHAOB HEMECTAJIJIOB

4.6

Xumnyeckue cBoiictBa okcunoB: MeTamwioB [A-IIIA rpymm, nunka, menu(Il) u

xkene3a(ll, III). [Tomydyenue oKCHUAOB METAIIOB

4.7

XUMHUYECKHE CBONCTBA OCHOBaHUN M aM(pOTEPHBIX THAPOKCHIOB (Ha MpuUMepe
THJIPOKCU/IOB  aJIIOMUHUS, JKene3a, UuHKa). llomyueHume ocHOBaHUT U

amM(pOTEpHBIX THAPOKCUIOB

4.8

OO0mme XMMUYECKHe CBOWMCTBA KHUCIIOT: XJIOPOBOJOPOJIHOM, CEPOBOAOPOIHOM,
CEPHHCTOM, CEpHOH, a30THOH, (ochopHOH, KpeMHHEBOH, yroimHOH. OcoObie
XMMHUYECKUE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KHUCJIIOT.

[Tosmyyenue Kuciaor

4.9

OO0mme xuMuUecKue CBOMCTBa cpeHux coneld. [lomyuenue coneit

4.10

HOJ’IyLIeHI/IC, CO6I/IpaHI/Ie, pacio3dHaBaHu€ BOAOPOAA, KHUCJIOpPOAAd, aMMHAKa,

YIJICKHUCJIOTO Ira3a B J'Ia60paTOpI/II/I

4.11

[Tonyyenne amMMHaka, CEpHOM M a30THOM KMCIOT B MpOMbIIIIEHHOCTH. O01ue

CIOCOOBI TTOJTyYEHHUS METAJIOB




4.12

I'enernueckas cBI3b MCKAY KJIaCCaMH HCOPraHUYCCKUX COGZ[I/IH@HI/Iﬁ

XUMHUYECKHE peakuun

5.1

Krnaccudukanys XuMu4eckux peakiuii Mo pa3iIuyHbIM MPU3HAKAM: 110 YUCIY U
COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, 1O TEIUIOBOMY J(PQEeKTy, 10

W3MEHEHHIO CTEIICHEH OKUCIIEHNS XUMHUYECKUX DJIEMEHTOB

5.2

TennoBoit 3pdexT XuMUUecKoi peakliuu, TePMOXUMHUYECKUE YpaBHEHUS. JK30-

N SHAOTCPMHUYCCKHEC PCAKIINH. TepMongqucxne YPaBHCHUA

5.3

OKHUCINTEIFHOBOCCTAHOBUTCIbHEIC PCaKIuu. OKucnIuTeIn U BOCCTAHOBHUTEIIH.
Hpoueccm OKHUCICHUA n BOCCTAHOBJICHU:. 3HeKTp0HHBII>i OajaHC

OKHCJIUTEIbHOBOCCTAHOBUTEILHOM peakunun

5.4

Teopust 3MEKTPOIUTUUECKON ucconani. KaTuoHsl, aHMOHBI. DJNEKTPOIUTHI U

HEeIJIEeKTPOHUThl. CUITbHBIE U clIa0bIe AJIEKTPOIUTHI. CTENeHb TUCCOIHAITTN

5.5

Peakuiuu moHHOro obmeHa. YCIoBUSI MPOTEKAHMS pPEaKlUid MOHHOTO OOMEHa,

IIOJIHBIE U COKpALIEHHbIE MOHHBIC YPABHEHUs PEaKLUi

XuMus U OKpyXkKaromas cpeaa

6.1

BemectBa u Marepuanbl B TOBCEAHEBHOW JKM3HM 4elioBeka. be3omacHoe
UCTIOJIb30BAHUE BEIIECTB W XHWMHUYECKHUX pPEAKIUid B Ja0OpaTopuul U OBITY.

HepBaﬂ IIOMOUIb IIPHU XUMHUYCCKUX OXKOI'aX U OTPABJICHUAX

6.2

XuMUYecKkoe 3arpsi3HEHHE OKpyKawoled cpeabl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €ro MPeAOTBpAICHUS
[Ipenenvuass momyctumas kouueHTpauus BemiectB (IIJK). Ponp xumum B
pPEIICHUH JKOJIOTHUECKHUX mpobieM. YCuiIeHHe MapHUKOBOro JddeKTa,

paspymicHUC 030HOBOI'O CJIOA

6.3

[Tpumenenue cepsl, azora, ¢ochopa, yraepona, KpeMHHS M UX COSAMHEHHH B
ObITY, MeAMLUHE, MPOMBIIUICHHOCTH U CeJIbCKOM XosgiicTBe. Ilpumenenue
METAJUIOB M CIUIaBOB (CTajib, 4YyIyH, [JIOpaJIOMHHUN, OpoH3a) B OBITY H
MPOMBIIUIEHHOCTH X coequHeHuil. [ToHaTHe 0 KOppo3ur METallIoB, OCHOBHBIC

CIIOCOOBI 3alUTEI UX OT KOPPO3UU

6.4

[TpupoaHble MCTOYHUKM YTIEBOJOPOJOB (Yrojb, NPUPOAHBIA ra3, He(Th),

MIPOIYKTHI UX MepepadoTKu (OCH3HMH), UX POJIb B OBITY M MMPOMBIIIIICHHOCTH

6.5

[lepBoHavanbHBIC TOHITHS OO0 OPraHUYECKMX BEIECTBAX KaK O COCIUHEHUSIX
yrieposa (MeTaH, 3TaH, STHIEH, alleTUIEH, STaHOJ, TIULIEPUH, YKCYCHAsl KUCJIOTA).
[TonsiTHIe 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KHpax, OeKax, yriieBoJax — U UX

POJIA B JKM3HU YCIIOBCKA




Pacuértnr:

7.1 1o GopMysnaM XUMHUYECKUX COCTUHEHUHN
7.2 Macchl (MacCOBO#) JTOJIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YHEHUKA

Xumus, 8 kiacc/ 'abpuensa O.C., OctpoymoB WN.I'., CnagkoB C.A., AKITMOHEpHOE OOIIECTBO
«M3narenbcTBO «lIpocBemienue»

» Xumus, 9 knacc/ ,Kysnenona H.E., Turosa .M., I'apa H.H. AkumonepHoe o01iecTBo
«M3narennctBo «lIpocBemienue»

» Xumus, 9 knacce/ ['abpuensu O.C., OctpoymoB W.I'., Cnagkos C.A., AKIMOHEpHOE 00IIIEeCTBO
«M3parenscTBO «IIpocBemenue»

» Xumus, 9 knacc/ Epemun B.B., Ky3smenko H.E., JIpo3nos A. A. u apyrue; noj peaakiyen
Jlynuna B.B., Axunonepnoe oouiectBo «M3aarensctBo «IIpocsenienne»

* Xumus, 9 knacc/ Kypun A.A., AxiionepHoe o0uiectBo «M3narensctBo «IIpocBenienue»

* Xumus, 9 knace/ Pymuruc I'.E., ®enpaman @.1°., AkumonepHoe obiiectBo «M31arenscTBo

«IIpocsemenue»

METOANYECKHNE MATEPHUAJIBI IS YUYUTEJA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-ypOBEHb. -
Peamuzanus-rpedoBanuii-OI' OC-ocHOBHOT0-00111eT0-00pa30BaHusl. -

Meroaundeckoe-nocooue-mis-yunrens. pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/

https://resh.edu.ru/



https://uchi.ru/

https://www.yaklass.ru/






