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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOI'O OOIIEro o0Opa3oBaHMs
COCTaBJICHa Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'O 0011I€r0 00pa30BaHus, MPEICTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (QenepanbHOl pabdodeil mporpaMMbl
BOCIIUTAHUS U C YUETOM KOHUEMIINY MPENnoAaBaHus y4eOHOro rnpeaMera «XuMus»
B 00pa3oBaTenbHbIX opranuzanusx Poccuiickoit denepanum.

[Iporpamma 1o xumMuu na€T TPEACTABICHHWE O IIENAX, OOIIEH CTpaTreruu
OoOy4eHHs, BOCTHTAHUS U Pa3BUTUA OOYYAIOIIUXCS CPEACTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeNbHOE npeaMEeTHOE coziepKaHue,
npeaycMaTpuBaeT pacrhpeieiieHue ero Mo KiaccaM M CTPYKTYpUPOBAHHE IO
pazienaM M TeMaM IMPOrpaMMbl 0 XHMHUH, OINPEIENSAET KOJIWYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEepUCTUKU CoJlepKaHusl, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh M3YUYEHHUS] XHUMUU C Y4ETOM  MEXKOPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBsI3€H, JIOTMKU y4eOHOro TMpolecca, BO3PACTHBIX
0COOEHHOCTEW  00yYaroluXcsi, OMNpeaeNaseT BO3MOXHOCTH MpeaMeTra  JUJis
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHUSI OCHOBHOW 00Opa3oBaTEIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMS, a TaKkKe TPEOOBAHUU K
pe3yabTaram 00yueHUs] XUMUU Ha YPOBHE LIeJIed U3y4eHuUs MpeaMeTa U OCHOBHBIX
BUJIOB y4E€OHO-TIO3HABATEILHONU JEATEILHOCTH OOYYalolerocs IO OCBOCHUIO
y4eOHOTr 0 Co/IepKaHusl.

3HaHWE XWMHH CIY)KHT OCHOBOW Juisi (OPMHPOBAHUS MHPOBO33PCHHS
00ydJaroIerocs, ero MpeACTaBICHUN O MaTEpUAIbLHOM €IUHCTBE MHPA, BAXKHYIO
poiib UrparoT (QopMUpYEeMble XHMHEW MNPENCTaBICHUS O B3aWMOIIPEBPAIICHUSIX
SHEPTrurd M 00 HBOJIIOIUMU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
mpo0JIeM YCTOWYMBOTO PA3BUTHUS YEIOBEYECTBA — CHIPHEBOHM, JYHEPTreTUYECKOH,
MUIIEBOM U DKOJIOTHYECKONU 0€30MacHOCTH, TPOOIEM 31paBOOXPAHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealu3alid  BO3MOXKHOCTEW  JJii  CaMOpa3BUTUSA |
dbopMupOBaHUS KYILTYPhI INYHOCTH, €€ 0011el U (QYHKIIMOHATILHON TPaMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEM
oOy4Jaromuxcs, HABBIKOB WX CAMOCTOSTENbHOM y4yeOHOM  JIesTeNbHOCTH,
AKCIIEPUMEHTAJILHBIX W HCCIENOBATEIbCKUX YMEHUN, HEOOXOIUMBIX Kak B
MMOBCEIHEBHOM XKM3HU, TaK U B MPOPECCHOHATILHON JESITEIIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIINUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJI0CTHOTO B3IJIS1a HA €AMHCTBO MPUPOBI U YETIOBEKA, SBJIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON rpaMOTHOCTH 00YyJarouuxcs;



crocoOCcTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTEeCTBEHHO-
HAay4HBIM 3HaHUSM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3zoBaHHEe 00yYarOITUXCS.

JlanHble HampaBlieHHWs B OOYYCHHH XWMHH OOCCIECYMBAIOTCS CHEIU(PUKON
colepKaHUsl  y4eOHOro MpeaMera, KOTOpPbIA  ABISIETCS  MEJaroru4ecku
aJanTUPOBAHHBIM OTpa’keHHeM 0a30BOM HAyKH XMMUU Ha ONpeneEHHOM dTane eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIEr0 0Opa3oBaHUsI OPUEHTHPOBAH Ha
OCBOEHHE OOYYalOIUMHCSI CUCTEMBbI MEPBOHAYAJIbHBIX MOHSITUNH XHWMHUHU, OCHOB
HEOPraHMYECKOM XHMHM W HEKOTOPBIX OTHEIbHBIX 3HAYMMBIX IOHSITUN
OpPraHUYECKON XUMUHU.

CrpykTypa coaepkaHus MpOrpaMMbl IO XMMHH C(POPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 moaxona k e€ mzyudeHnro. CoaepkaHue CKIAAbIBACTCS U3 CHUCTEMBI
MOHSATUM 0 XUMHUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMbI MOHITUN O XUMUYECKON
peakuuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPTraHM30BaHbl MO0 MPHUHIUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHHUI HA OCHOBE TEOPETUUYECKUX MpPEICTaBICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona Jl. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XMUMUM;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOM CBSI3H;

— TpPEACTaBIECHUM 00 DIIEKTPOIUTHUYECKOM JHUCCOUMAlMU BEUIECTB B
pacTBopax.

Teopernueckue 3HAHUS PpPACCMATPUBAIOTCA HAa OCHOBE OSMIUPUYECKU
TIOJTYYEHHBIX U OCMBICJIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJHOTO
YpOBHSI K JPyromMy, BBITIONHSS GYHKIIUA OOBSICHEHHS] W TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXXHOCTEU MPAKTUYECKOTO MPUMEHEHUS U TOJYy4YCHUs
U3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIIOCOOCTBYeT  (OPMHUPOBAHUIO
IIPEACTABIICHNUS] O XUMHYECKOM COCTABIIIOLIEH HAYYHOM KapTHHBI MHUPA B JIOTHKE
e€ CHUCTEeMHOW MpPUPOJbI, IIEHHOCTHOTO OTHONICHUS K HAay4YHOMY 3HAaHHMIO U
METOoAaM MO3HaHWA B Hayke. M3yueHune XMMHUM NPOUCXOAUT C MPUBJICUECHUEM
3HAHWM W3 paHee W3YYEHHBIX YUYeOHBIX mMpeaMeToB: «OKpYyKalomuid MUp»,
«buomnorus. 5-7 xiacce» u «duznka. 7 Kiaace».

[Ipy wu3yyeHUH XUMHUM TPOUCXOAUT (POopMHpOBaHME 3HAHWM OCHOB
XUMHUYECKON HayKH Kak 0O0JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATETbHOCTA YEJIIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOUW KYJBTYPHI.
3amaua y4eOHOTO MpeaMeTa COCTOWT B (OPMUPOBAHUU CHCTEMBl XUMHUYECKHX
3HAHUI — BaXHEUIIMX (PAKTOB, MOHATHIA, 3aKOHOB U TEOPETUYECKUX MOJIO0KEHUM,
JOCTYIHBIX O0OOIIEHU MHPOBO33PEHUYECKOI0 XapakTepa, s3blka HAYKH, B



NPHOOIICHNM K HAyYHBIM METOJaM IIO3HAHHMSI TIPH HW3YYEHUW BEIIECTB U
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4EOHO-TIO3HABATEIHLHON M y4eOHO-HCCIIET0BATEIbCKON
JeSITeNbHOCTH, OCBOCHMM TpPAaBUI 0O€30MacHOro OOpaleHHs C BElIeCTBAaMHU B
MOBCEHEBHOM KU3HHU.

[Ipu M3ydeHUU XMMUU HA YPOBHE OCHOBHOIr'O OOIIEro 0Opa3oBaHUsl BaXXKHOE
3HauUEHHE MPUOOPENH TaKue IeNIH, KaK:

— (dopMHupOBaHWE WHTEIUIEKTYaTbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

—  HamnpaBIICHHOCTh OOYy4YEHHs] Ha CHCTEeMAaTHYeckoe MpuoOIeHne
Oo0y4Jaromuxcss K CaMOCTOSATEIbHON ITO3HABATENbHOM JEATEIbHOCTH, HAyYHBIM
METOJlaM TMO3HaHUsA, (POPMHUPYIOIIUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUWY;

— oOecrnieueHne yCIOBHM, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyYarOIUMUCS
OTbITA Pa3HOOOPA3HON NEATENbHOCTH, TIO3HAHUS M CAMOIIO3HAHWMS, KIFOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIIMM), WMCIOINX YHUBEPCATHHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB JIEATCIHHOCTH;

— (dopmupoBanre oO0mEeld (QYHKIMOHATLHOW U  €CTECTBEHHO-HAyYHOMU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUU OOBIACHITH M OIICHUBATH SIBICHUSA
OKPYXKAIOIIET0 MHpA, WCIOJB3ys 3HAHWUS W ONBIT, MOJTYYEHHBIC MPU HU3yYECHUU
XUMHUH, TPUMEHITh WX TPH PEIICHUH MpoOjeM B TOBCCAHEBHOW KH3HU W
TPYJIOBOM 1€ATENbHOCTH;

— ¢opMupoBaHHWE y OOYyYaIOIMUXCS TYMAaHUCTUYECKHX OTHOIICHUH,
MOHUMAHUS IIEHHOCTH XUMWYECKUX 3HAHWH JUISI BBIPAOOTKH DKOJIOTHYECKU
1eeco00pa3Horo TMOBEAEHUsT B OBITY U TPYIAOBOM JEATEIBHOCTH B LEAX
COXpaHEHUSs CBOETO 3/I0POBbs U OKPYKAIOLIEH IPUPOAHON CPEbL;

— pa3BUTHE MOTHBAIMH K OOY4YEHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOCHHSI OOILEYETIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOGWiIs U HAMpPaBIEHHOCTH AalbHEHIIEro
o0y4eHusl.

OO6miee YuCIO YacoB, OTBEAEHHBIX JUISI W3yYEHUS XUMUU Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBanus, coctaBisieT 136 gacoB: B 8 kimacce — 68 gacos (2
yaca B HeJIeq0), B 9 kiacce — 68 yacoB (2 yaca B HEJEIHO).



COILEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHauyaILHbIe XUMUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HU 4Ye€IOBEKa. XMMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3HMUYECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSIHUE
BeilecTB. [loHsiTHE O MeTojax Mo3HAHUS B XUMHUU. YHUCThIE BEUIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE 3ieMEHTbl. CHMBOJIBI XUMHUYECKUX
snemMeHTOB. [IpocThie U COXKHBIE BelleCTBa. ATOMHO-MOJIEKYIISIPHOE YUEHUE.

Xumuueckast ¢opmyna. BageHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemiecTB. OTHOcUTENbHAs aTOMHas Macca.
OtHocuTENnbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 4OJII XUMHUYECKOTO 3JIEMEHTA B
COCJIMHEHHUH.

KomnuecTBo BemectBa. Moib. MonsipHast macca. B3auMocCBsi3b KOIMYECTBA,
MacCchl W YHCJIA CTPYKTYPHBIX €IMHMI[ BemiectBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUN.

Du3NuecKue U XMMHUUYECKHUE SIBIICHUSI. XUMHUUECKasl peakiusa U €€ MpU3HaKU.
3aK0H COXpaHEHHsI MAcChl BEIIECTB. XMMHUYECKHe ypaBHeHUs. Knaccubukarms
XUMHUYECKUX PEAKINil (COeAMHEHUS, PA3I0KEHUs, 3aMEILEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHN IMOCY/IOH, MpaBUjiaMu padOTHl B JIaOOpaTOpUHU U
npuémMamMu oOpaleHus ¢ JIabopaTopHbIM 000PYAOBAaHUEM, W3YYEHUE U ONKCAHHE
(¢u3nuecknux CBOMCTB 00pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOJCHUE
¢usznuecknx (IUIaBI€HUE BOCKA, TasHUE JIbJIa, PACTUPAHHME caxapa B CTYIIKE,
KUIIEHUE W KOHAEHCAlUs BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYH, MPOKaJIMBAHUE
MEJHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla C KUCIOTOW) SIBIICHUM, HAOII0IeHUE U
ONKMCAHWE MPU3HAKOB MPOTEKAHWA XHMHYECKHX peaklMil (pasyioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, pa3ioKeHUe TMAPOKCHIA
menu (1) npu HarpeBaHuu, B3auMozecTBHE Kkeje3a ¢ pactBopom cosn meau (11),
M3Yy4YeHHE CIOCOOOB PAa3JCICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BbIIIApUBAaHUE, JUCTUIUISALMUS, XpoMaTorpadus, MpoOBEICHUE OYMCTKU MTOBAPEHHOU
CONM, HAONIOZAEHWE W  ONUCAaHUWE  pEe3yJbTaTOB  IPOBEACHMS  OMbITA,
WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHHMS MACChl, CO3/JaHUE MOJEIEH MOJIEKYJI
(IIapoCTEP>KHEBBIX ).

BaxHeilliue npeacTaBUTeId HEOPraHMYECKUX BelecTB

Bo3agyx — cMmech razoB. CocraB Bo3nyxa. Kucimopon — anemMeHT U mpocToe
BemecTBO. Haxoxnenue kuciaopoaa B Tpupoje, (U3NUYECKHEe M XUMHUYECKHE
cBorictBa (peakiuu ropenus). Oxkcuabl. Ilpumenenune kuciaopoga. CrocoObl



MOJIyYEHUsT KHUCIOpoJia B Ja0OpaToOpud U MPOMBIIUIEHHOCTH. Kpyropopor
Kuciaopoja B npupojie. O30H — alioTponHas Moau(PUKaLKs KUCIOPOIa.

TeroBoit 3(pdeKT XUMHUYECKOW pPEaKIuu, TEPMOXUMHUYECKHUE YpaBHEHHS,
9K30- U JHAOTEPMHUYECKHE peaKIuu. TOIUIMBO: yroib U METaH. 3arps3HCHUE
BO3/1yXa, yCWICHUE TapHUKOBOT0 3 eKTa, pa3pylieHne 030HOBOI'O CJIOS.

Bomopon — »snemeHT M mpoctoe BenlecTBO. HaxoxkneHune Bopopoaa B
npupojae, (U3MYECKHEe U XUMHUYECKHME CBOWMCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHusi. Kuciorsl u comnu.

MossipHbiii 00BEM ra3oB. Pacu€rel M0 XUMUUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOIbl. Boma Kkak pactBoputelb. PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE pPacTBOpPBl. PacTBOPUMOCTH BEILIECTB B BOJE.
MaccoBas 1075 BelllecTBa B pacTBOpE. XMMUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponb pacTBOpOB B mpupoie U B KHU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHue NPUPOAHBIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Kiaccudukanus neopranmueckux coenuHeHuit. Oxcunbl. Knaccudukanms
OKCHIOB:  coseoOpa3ytoniue (OCHOBHBIC, KHUCIOTHBIC, aM{(OTEpHbIE) U
HeconeoOpazyromue. Homenknatypa oxcunoB. Dusnueckue U XUMHUYECKUE
cBOMCTBa OKCUIOB. [lomydyenre okCuoB.

OcHnoBanusi. Knaccudukanuss ocHoBaHWM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHnkiarypa ocHoBaHuii. PHU3HYECKHME M XWMHUYECKUE CBOWMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnorel. Knaccudukanus kucinor. Homenknarypa kucior. dusnyeckue u
XUMHYECKHE CBOHMCTBa KHUCIOT. Psan aktuBHocTH MerauioB H. H. bekerona.
[Tony4yeHnue KUCIOT.

Conu. HomeHnkiatypa cosneil. @uznyeckrie U XUMUYECKUE CBOMCTBA COJIEH.
[Tonyyenue coien.

I'eneTnyeckas CBSI3b MEXKY KJIaCCAMU HEOPTAHUYECKUX COCAUHEHHUIM.

Xumuyeckuii IKCnepumenm:

Ka4EeCTBEHHOE OIMPEAEICHUE CONEPKaHUsI KUCIOPOAA B BO3AYyXE, MOJNYUYEHHE,
coOupaHue, pacro3HaBaHUE UM U3YYCHUE CBOMCTB KHUCIOPOJa, HaOJIOACHUE
B3aUMOJCHCTBUS BEIIECTB C KHUCIOPOJAOM M YCIOBHUS BO3HUKHOBEHUS U
npeKpameHnsi ropeHus (mokapa), O3HAKOMJIEHHWE C o0pa3liaMu OKCHIIOB U
ONHMCAaHWE WX CBOWCTB, MOJy4YeHHE, COOWMpaHWE, PACIIO3HABAHUE W W3y4YCHUE
CBOWMCTB Bojopona (ropeHue), B3auMojcicTBie Bojgopoaa ¢ okcuaom menu (I1)
(BO3MOYKHO HCIIOJIb30BaHUE BHEOMAaTepUalioB), HaOIIOJeHNE 0Opa3IlOB BEIECTB
KOJIMYECTBOM | MOIIb, HCCJIEAOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, TPUTOTOBJIEHUE PACTBOPOB C OMPEHEIEHHOM
MAaCCOBOM JIOJIEW PaCTBOPEHHOI'O BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAIIAMHU
(HaTpyieM ©  KaiubleM) (BO3MOKHO  HCIIOJB30BaHHUE  BUJIEOMATEPUAIIOB),



ucCeoBaHue OOpa3llOB HEOPTaHMYECKMX BEIIECTB Pa3JIMYHBIX  KJIACCOB,
Ha0JII0/ICHHEe U3MEHEHHUsI OKPAaCKH MHJIUKATOPOB B PacTBOPAX KUCIOT W ILEJIOYEH,
u3ydyeHue B3auMmozeiicTBusi okcuga menu (ll1) ¢ pacTBopoM cepHOW KHUCTIOTHI,
KUCJIOT C METAJUIAMH, PEAKIMWA HEUTpalu3alyd, IOJYYEHHE HEPACTBOPHUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOIO METaljla JAPYTMM M3 PacTBOpa COJHU, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/ad 1o TeMme «BaxkHelune Kiaacchl HEOPraHUYEeCKUuX
COEIUHEHUN Y.

HHepuoagnuecknin 3axkoH u Ilepuoaumuyeckas cucreMa XHUMHYECKHX
iemeHToB JI. M. MenpgesneeBa. CtpoeHume aTomMoB. XHMHYECKAsl CBS3b.
OKuCIUTETBHO-BOCCTAHOBUTEIbHbBIC PeaKIUU

[lepBbie TOMBITKM KJAacCU(PUKAIMKA XUMUYECKUX dieMeHTOB. [loHsitue o
IPYINaxX CXOJHBIX D3JIEMEHTOB (IIEJIOYHBIE M MIETOYHO3EMEIbHbIE METaJUIbI,
raJloreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHBIE OKCUIBI
Y TUJPOKCH/IBI.

[lepuonnueckuii 3akoH. [lepuognueckas cucreMa XMMHYECKUX 3JIEMEHTOB /I,
N.  MengeneeBa.  KopoTkomepuonnas ©W  JIuHHOMEpHOAHAs  (HOPMBI
Ilepnognueckoi cucrembl xumuueckux dnemeHToB . Y. MenneneeBa. [leprnozsr
u rpynnbl. PU3NYECKUN CMBICI IOPSALKOBOIO HOMEpa, HOMEpPOB Iepuoaa H
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sifiep. M3otomnbl. DnekTponsl. CTpoeHue
AJEKTPOHHBIX  O0O0JIOYEK aTOMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepnonnueckoin cucremsl [[. M. MenneneeBa. XapakTepucTUKa XUMHUYECKOIO
3JIEMEHTA 110 ero nosnoxenuro B [lepuonnueckoit cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHHUSl pajJuyca aTOMOB XHUMHUYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 TPYNIIaM U IEPUOJAM.

3nauenue I[lepuoanueckoro 3akoHa u [lepruoandeckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB IS pa3BUTUsS Haykh W npaktuku. [[. M. MenneneeB — y4€HbIM U
rpakIaHHH.

Xumuueckass cBsizb. KoBasieHTHast (MOJisipHAss U HENOJSpPHAas) CBS3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTENIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Iponecchl okucaeHus U BoccTaHOBIEHU. OKUCIUTENU U BOCCTAHOBUTEU.

Xumuueckuii IKCnepuUMennt:

U3y4eHHe o0pas3lioB BEIIECTB META/VIOB M HEMETAIOB, B3aMMOJICHCTBHE
TUAPOKCUAA LHUHKA C pacTBOPAMU KHUCJIOT M UIEIOYEH, MPOBEICHHUE OMBITOB,
WUTIOCTPUPYIOLIUX —~ MPUMEPBl  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIHM
(ropeHue, peakinu pa3aoKeHUs,, COeTUHEHNUS).

Mexcnpeomemmuule ceasu



Peanuzanmsi MeXINpeAMETHBIX CBS3€H NMpU M3y4eHUM XUMUKM B 8 Kiacce
OCYILIECTBIISIETCSl 4€pe3 HCHOJb30BaHHE KaK OOIIMX €CTECTBEHHO-HAaYyYHBIX
NOHSATHUM, TaK U NOHATHM, SBISIIONIUXCS CUCTEMHBIMM JUISL OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE MOHATHUSA: Hay4dHbIN (DakT, rumnoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KilacCUUKalus, TEePUOJUYHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJIEIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHUE.

®uzrka: MaTepusi, aToM, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIBI, PaAUOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKUMN 3apsiji, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, PU3NYECKUE BEIUYMHBI, €AUHUIIBI
U3MEpEHUs, KOCMOC, TUIaHETHI, 38361, ConHIIE.

buonorus: porocunTes, npixanue, buocdepa.

I'eorpadusa: armocdepa, rugpochepa, MHUHEpPaTbl, TOPHBIE MOPOJBI,
NIOJIE3HBIE UCKOIAEMBIE, TOILUINBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHYeECKasi peaKkIus

[lepnognueckuii 3axoH. [leprognueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HU3MEHEHWUH CBOMCTB
XUMHUYECKUX DJEMEHTOB IIEPBBIX TPEX IEPUONOB, KaIWsd, KaJIbLMSI M HX
COCIMHEHNH B COOTBETCTBUM C IIOJIOKEHHEM »3JIeMeHTOB B Ilepmommueckon
CUCTEME U CTPOCHHEM MX aTOMOB.

CrtpoeHue BellecTBAa: BHUAbl XUMHUYECKOW CBSA3U. THIIBI KPUCTATITMYECKUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIA KPUCTALINYECKON PEIIETKHU U
BHJa XUMHUYECKOU CBS3H.

Krnaccudukanus 1 HOMEHKIATypa HEOPTaHMYECKHX BEIECTB. XUMHUECKHE
CBOMCTBa BEILIECTB, OTHOCALIMXCS K pPa3IMYHBIM KjaccaM HEOPTaHMYECKHUX
COCIMHEHUM, TCHETUYECKas CBA3b HEOPraHUYECKUX BEILIECTB.

Knaccudpukanus XMuMHUECKUX PEaKIUi M0 pa3IMYHbIM MPU3HAKaM (110 YUCTY
¥ COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TemioBoMy 3¢deKTy, Mo
U3MEHEHMIO CTETEHEeW OKUCIEHUS XMMHUYECKUX 3JIEMEHTOB, N0 0OpaTUMOCTH, IO
YUYacCTHIO KaTalau3aTopa). OK30- U YHAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
ypaBHEHHUS.

[lonstue o ckopoctu xumuueckoi peakuuu. [loHsiTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XMUMHUYECKUX peakuusix. [IoHsTHE 0 TOMOreHHBIX M IeTepOreHHBIX
peakuuax. Ilonstue o karanuse. [lonsaTne 0 XuMu4eckoM paBHOBecUU. DaKTOPHI,
BIMSIOIIME HA CKOPOCTb XWMHYECKOW pPEaKUMH M IOJIOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLHMH,  DJIEKTPOHHBIM  OajaHc
OKHUCIIMTEIIBHO-BOCCTAHOBUTEIIBHON ~ PEaKIMM. CocraBnenue  ypaBHEHUH



OKHCIIUTEbHO-BOCCTAHOBUTENBHBIX ~ PEaKIMil ¢  HWCIOJb30BaHMEM  METOJa
AJIEKTPOHHOT 0 OaiaHca.

Teopust 3IIEKTPOIIUTHYECKON TUCCOUUALINU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtuonsl, annonsl. MexaHW3M JHUCCOLIMAIIMU BEIIECTB C PA3JIMUYHBIMU BUIAMU
xumMuyecko cBsizu. Crenens gucconuanuu. CUIbHbBIE U CIa0bIe STEKTPOIUTHI.

Peakiun noHHOrO 0OMeHa. Y cIoBUS MPOTEKAHUS pPEeaKIMi HOHHOTO OOMEHa,
NOJIHBIE W COKpAIllEHHbIE HMOHHBIE YypaBHEHHMS peakuuil. CBoilcTBa KHCIOT,
OCHOBaHUII W cojled B CBeTe NPEACTABICHUNH 00 3IEKTPOIUTHUECKON
nucconuanuu. KauecTBeHHbIE peakiiui Ha HOHBL. [loHsATHE O TUAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMIICHHUE C MOJEIISIMU KPUCTALIMYECKUX PELIETOK HEOPTraHUYECKHUX
BEIIECTB — METAJIOB W HEMETaIoB (Tpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopua HaTpus), UCCIEAOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKOW peakIuu
OT BO3JEUCTBUSl Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPONPOBOIHOCTH
pacTBOpPOB BEMIECTB, MpOLECCa AUCCOLNMALMM KHUCIOT, WIENOYEed U COJeH
(BO3MOXHO  HCHOJIb30BAHME BHAECO MAaTEpUaAJIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKU  MPOTEKaHUs  peakluil  HOHHOr0  OOMeHa
(oOpazoBaHue oOcajka, BbIJCICHHE Ta3a, O0O0pa30BaHHE BOJbI), OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakuuud pas3iioKeHHs, COCUHEHHs), pacliO3HABAaHWE HEOPTaHUYECKUX
BEIIECTB C TOMOINbID KAYEeCTBEHHBIX pEakIMil HAa HWOHBI, pEIICHUE
AKCIIEPUMEHTANIbHBIX 33]1a4.

HeMmeTa/uibl U MX coeTMHEHUSA

OOmiass XxapakTepucThka rajgoreHoB. (OCOOCHHOCTH CTPOCHHS AaTOMOB,
XapaKkTepHbIe cTeneHu okucieHus. CTpoeHue M (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XUMHUYECKHME CBOMCTBA Ha TMpUMEpe  XJopa
(B3auMOZEIICTBME C MeTaUlaMH, HEMETaJlJlaMH, IleJo4aMu). XJIOPOBOJOPO/I.
ConsgHass KHCIIOTa, XUMUYECKUE CBOMCTBA, IMOJydyeHUE, NpuMeHeHue. [lelicTBue
XJIOpa U XJIOPOBOAOPOJA HAa OpraHu3M ueaoBeka. BakHeilme XJIOpUAbl U X
HAXOXJICHUE B IIPUPO/IE.

OO6mas xapakrepuctuka 3neMeHToB VIA-rpymmel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHune u (HU3NYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPO/AA U Cephbl. AJUTOTPOITHBIE MOAU(DUKAIINN KUCIOPO/Ia
U cepbl. XumMuueckue cBoiicTBa cepbl. CepoBOIOpO, CTpOeHHE, (PU3UUECKUE U
XuMu4Yeckue cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENIN KHUCJIOTHBIX OKCHIIOB.
CepHas kuciora, (u3MYeCKHe W XHUMHYECKHE CBOMCTBa (00ImIHME Kak
MPEACTaBUTEN Kjacca KHCIOT U cruenududeckne). XHUMHUECKHE PEaKIlny,
JeKallie B OCHOBE MPOMBIIUIEHHOTO CHOc00a TMONYYeHHs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHor KUCIOTHI. CoNM CEpHOM KUCIOThI, KAUECTBEHHAS PEAKLIMS HA



cynbdar-uoH. Haxoxaenue cepbl U €€ COCIUHEHHH B MpUpoOAE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIoIIeW cpeabl COENUMHEHUSIMU cepbl (KUCIOTHBIE TOX[IH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €ro Mpea0TBpaIeHUs.

O6mas xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHBIC CTEMEHH OKUCICHUS. A30T, pacmpocTpaHEHHE B MPHUPOJIE,
duznueckne U XuMuueckue cBoiictBa. KpyroBopot azora B nmpupoze. AMMHUakK, ero
duznyueckre U XUMUYECKHUE CBOMCTBA, MoJyuyeHue u npuMenerune. Conu aMMOHMS,
uX pU3NUECKNe U XMMHUYECKHNEe CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakmus Ha
MOHBI aMMOHUS. A30THas KHCIOTa, €€ TMoidydyeHue, (PU3NYecKue W XUMHUYECKUE
cBOMcTBa (0OIIME Kak MpEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonb3oBaHne HUTPATOB M COJEM aMMOHHUSI B KayecTBE MHMHEPAIbHBIX
ynoOpeHnil. XuMHUYECKOE 3arpsA3HEHUE OKPYKarollel cpelibl COSTUHEHUSIMUA a30Ta
(KUCTIOTHBIE JIOXIW, 3arpsi3HEHUE BO3Ayxa, NOuBbl W BomoémoB). Docdop,
ajuioTponHsie Mogudukanuu ¢gocdopa, Puznueckne U XHUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, Pu3nuecKkue U XUMUUECKHE CBOMCTRA,
nonyudenue. McnonbszoBanue hocdaTtoB B kauecTBE MUHEPAIBHBIX YI00OpEHUH.

O6mas xapakrepuctuka 3nemMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakKTepHbIE  CTEMEHW  OKUCICHMS.  YTJIEpoHd,  aJUIOTPOIHBIC
Monu(UKALIUK, paACHpOCTpaHEeHUE B TpuUpojae, (QuMdeckue U XUMHUYECKHE
cBoiicTBa. AncopOuus. Kpyrosopot yriepoaa B mpupojge. OKCuabl yrieponaa, ux
duznuecknue W XUMUYECKHE CBOWCTBA, JCHCTBHE Ha JKUBBIC OPTaHU3MEI,
NOJy4YeHUE W MPHUMEHEHHE. DKOJIOTHYeCKHe MPOOIEMBbl, CBA3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a ria00anbHOrO TOTEIUICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KUCI0Ta U €€ coNM, UX (PU3NIECKUEe U XUMHUYECKHE CBONCTBA,
NoJydeHHe U mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIICHHOCTH U CETbCKOM
XO35HICTBE.

[TepBoHaUanbHBIE TOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KAK O COCTUHEHUIX
yraepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, TaHOJ, TIHIEPUH, YKCYCHAs! KUCIIO0TA).
[IpupogHble HMCTOYHUKHU YIJIEBOAOPOAOB (Yrojib, HOPUPOAHBIA Tra3, HEPTb),
NPOAYKTHl UX TMepepaboTku (OEH3WH), UX POJIb B OBITY W IPOMBINIJICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: KUpaX, Oelkax, YriieBojiax — U X
poiM B OJKM3HM UeJIOBeKa. MarepuanbHOE€ €IMHCTBO OpPraHWYECKUX W
HEOPraHUYECKUX COCAMHECHUI.

KpemHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, IMOJYyYECHUE U
npuMmenenue. CoenuHeHHs KpeMHUs B mpupoge. OOmue npeacrtaBieHus 00
okcusie kpemuust (IV) u xkpemaueBoi kuciore. CHUIMKAThI, UX UCIOJIb30BAHUE B
OBITY, B TIPOMBINIUICHHOCTH. BakHEWIIe CTPOWTENbHBIC MaTepUaNIbl: KEPaMHKa,



CTEKJIO, LIEMEHT, 0eToH, xkene300eToH. [Ipobiembl 6€30MacHOro0 MCIOIb30BaHUs
CTPOUTEINIBHBIX MAaTEPUAIIOB B TOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenn.

M3y4yeHHE O00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIIMK Ha XJIOPUI-MOHBI U HAOIIOJCHUE MTPU3HAKOB
UX TMPOTEKAHUS, OIBITHI, OTpaKalIIKUe (PU3NYECKHE M XUMHUYECKHE CBOMCTBA
TaJIOT€HOB M WX COEIWHEHUN (BO3MOXKHO HCIIOJIb30BAHUE BHUJIEOMATEPUATIOB),
O3HAKOMJICHHE C o00pa3lamMu XJOPUAOB (TaJOTr€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOJIOIEHHE Mpolecca OOYIIIMBaHUs caxapa Mo JAeUCTBUEM
KOHLICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, H3YYEHUE XHUMHYECKHX CBOICTB
pa30aBIeHHOI CEPHOU KUCIIOTHI, MPOBECHNE KaUeCTBEHHOW PeaKIiy Ha Cyabdar-
MOH U HaOIoJeHHe Mpu3HaKka €€ MpPOTEeKaHMs, O3HAKOMJICHHE C (U3MYECKUMU
cBoicTBaMU a3ora, (ochopa M HX COEAMHEHHH (BO3MOMKHO HCIIOJIb30BaHUE
BUJIEOMATEepUaIOB), oOpasliaMu a30THBIX U (POCHOPHBIX yIOOpPEHUH, MOJyYeHHE,
coOuMpaHue, pacro3HaBaHWE€ M U3YYEHUE CBOWCTB amMMHUakKa, MpPOBEICHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHHS U (pochar-uoH M M3ydeHne mpru3HAKOB
MX IPOTEKaHUs, B3AMMOIEUCTBHE KOHIEHTPUPOBAHHON a30THOU KUCJIOTHI C MENIBIO
(BO3MOKHO UCITIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YUYCHHE MOJIEIIEN
KPUCTANIMYECKUX PEIIETOK anmasza, rpadura, ¢yinepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJICOPOIMM  PAacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTUBOras3a, MoJdydyeHue, cOOMpaHue, paclio3HaBaHUE U U3yUYEHUE
CBOMCTB YIJIEKMCJIOTO ra3a, NIpOBEJCHHE KaueCTBEHHbIX pPEaKIMil Ha KapOOHAT U
CWIMKAT-UOHBl W HW3YyYECHHE TNPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIJIEHUE C
NPOAYKIIMEN CHJIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HEMETAIUTbI U UX COCIUHEHUS.

MeTaJibl M MX COeTMHEHU S

OOuas xapakTepucTUKa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepmogmyeckon cucreMe xumudeckux smaemeHtoB [J[. U.
MenneneeBa u ctpoeHus: aromMoB. CTpoeHHE MeTauioB. MeTrayunueckasi CBsI3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIETKA.  DJNEKTPOXUMUYECKUH  pAl
HanpspKeHU MetaioB. dusnyeckne U XuMUYeCKUe CBoWcTBa MetainoB. Oomue
CIOCOOBI TIONTY4YeHUs MeTauioB. [loHSATHE O KOppO3WHM METAIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CmjaBbl (CTallb, YYT'yH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B OBITY U IPOMBIIIIIIEHHOCTH.

[llenounsle MeTawibl: nojioxkeHue B llepuoamyeckoil cucreMe XUMMHUUYECKHUX
anemeHToB . M. MenaeneeBa, CTpOCHUE MX aTOMOB, HAXOXJIECHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOWCTBA (Ha mpuMmepe HaTpus U Kanus). OKcuasl u



TUJAPOKCHUIBI HATpusd MW Kanus. I[IpuMeHeHHe IeNOYHBIX METAIOB M UX
COE€IMHEHUH.

[IlenoyHO3EeMENbHBIE METAUIBI MArHUA W KaJblIMK: TOJIOKECHUE B
Ilepnognueckon cucreme xumudeckux diaeMeHToB [[. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJAeHUE B rpupoae. u3ndeckne 1 XMMAYECKUE CBOMCTBA MarHUs
U Kaiblusa. Baxhelmume coeauHeHMs Kalblusd (OKCHUJ, THIPOKCHI, COJIH).
JKEcTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AuroMuHUN: TIoJI0)KeHUE B [leproanueckon cucteMe XMMAYECKUX SJIEMEHTOB
JI. 1. MenpneneeBa, CTpOEHHE aTOMa, HAaXOXKIECHHE B mpupone. PU3HYECKHE H
XUMUYECKHE CBOMCTBA aIFOMHHUSA. AM(OTEpHBIE CBOMCTBA OKCHIA M TUIPOKCH]IA
ATIOMUHUSL.

Kenezo: monoxenue B [lepnoanuecko cucremMme XMMAYECKUX 3J1€MEHTOB /1.
N. MenneneeBa, CTpOECHHME aroMa, HaXOXKICHHWE B mnpupone. PuznUecKkue Hu
XUMUYECKUEe CBOMCTBA ene3a. OKCUIbl, TUIPOKCU B U conn kene3a (1) u xene3a
(1), ux cocraB, CBOMCTBA U MOJyUYEHHE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHE C o00pa3llaMud METAUIOB U CIUIABOB, UX (PU3UUECKUMU
CBOMCTBaMH, M3YYEHHUE  PE3YJIbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHACOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KAJIbLUSI M HATpUs C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
WCCIIEIOBAHUE CBOWCTB KECTKOM BOJIBI, MPOLECCAa TOPECHUS XKeje3a B KUCIOPOAE
(BO3MOXHO  HCIOJB30BAaHUE  BHUJIEOMATEpPUATIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMN HA WMOHBI: MArHWs, KaJIbIWs, aJIIOMUHUA, LIMHKA, JKeJe3a
(I1) u xenesza (1), menu (1), HaGMrOIEHHE U OMKMCAHUE MPOIIECCOB OKPAIIMBAHUS
IJJaMEHW MOHAMM HATpHsl, Kajus W Kalbluid (BO3MOXHO HMCIOJIb30BaHHUE
BUJIEOMATEPUAJIOB), UCCIIeIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHUAA aTIOMUHUS
Y TUJPOKCHUA IMHKA, PEIICHUE YKCTIEPUMEHTAJIbHBIX 3a/1a4 1o TeMe «BakHeimue
METAJIJIbI U UX COCTUHEHUSI».

XuMHA U OKpPYKAOLIas cpeaa

BemecTtBa u Marepuanbl B TMOBCEIHEBHOM XKU3HM 4YeloBeka. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMUUYECKUX peakuuii B ObITy. [lepBas momoinp mnpu
XUMHUYECKUX OKOrax W OTPaBJICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYXawmleh cpeabl (MpeaenbHas J0myCTUMAast
KOHIIeHTpaius BeuiecTs, nanee — [1J1K). Poias xumuu B pereHun 3KoJ0ru4ecKux
pooJIeM.

Xumuueckuii IKCnepumenm:

M3ydeHne oOpa3loB MaTepUalioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJIUMEPHBIE
MaTepHabl).

Mescnpeomemmnbnie ceasu



Peanmmszanust MeXnpeaMeTHBIX CBsI3€d NMpU HM3y4YeHHUH XUMHH B 9 Kiacce
OCYILIECTBIISIETCSl 4€pe3 HCIHOJb30BaHHE KaK OOIIMX €CTECTBEHHO-HAayYHbIX
HNOHATUMN, TaK U MOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JUJISl OTJENIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHbIE IMOHSATHUS: HAY4YHBIM (DAaKT, rumoresa, 3aKOH,
TEOpHs, aHaliu3, CHHTE3, KIacCUpUKALUs, IEPUOAUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJIEJIUPOBAHUE, H3MEPEHHUE, MOJENb, SBJICHHE, NapHUKOBBIN
3¢ deKT, TEXHOIOTHsI, MAaTCPHAIIHI.

duszuka: Marepus, aToM, OJJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbl, PaJAMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsii, MPOBOJHUKH,
HOJYNPOBOJHUKHY, JUDJEKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKAs
pemérka, CriaBbl, (U3MYECKUE BEIMYWHBI, CAUHUIBI W3MEPEHUs, KOCMUYECKOEe
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: dorocuntes, npixanue, Ouocdepa, SKOCHCTEMA, MUHEPAIbHbBIC
y100peHUs, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpPaATbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOIIIMBO, BOJHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHUS MPOTrpaMMbl OCHOBHOI'O  OOIIEro
o0pa30BaHUs JOCTUTAIOTCS B XOJIe OOYYCHHS XUMUU B E€IMHCTBE Y4YEOHOU U
BOCIIUTATENIbHON JIEATEIbHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHITBIMU B
oOlIecTBe MpaBUJIaMU M HOPMaMM TOBEIECHHUS M CIOCOOCTBYIOT MpoIeccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIHAIIA3AIUN 00 yJarOIINXCA.

JIuuHOCTHBIE  pE3yNbTaThl  OTpPaXXalOT  TOTOBHOCTb  OOYyYaromIuXxcs
PYKOBOJICTBOBAThCS  CHCTEMON TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAlUM U
paclIMpeHue ONbITa AESITENbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUS .

[[EHHOCTHOI'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U HaydyHOMY HACJEuI0, TOHMMAaHUS 3HAUYCHUS XUMHUUYECKOW HAyKu B JKH3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIIAJETh JOCTOBEpPHOU WH(pOpMAaIel o
NEPEAOBBIX JOCTHUKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSIX 00 yCTPOMCTBE MUpPA U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCITUTAHUSI:

NPEACTABICHUS O COLUMAJIbHBIX HOpPMax W MpaBWIaX MEKINYHOCTHBIX
OTHOIIIEHUI B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHOMCCIENOBAaTENbCKOW, TBOPYECKOM U APYruxX  BUAAX
JeSATeTbHOCTU, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOHM MAESATEIbHOCTU MpHU
BBITIOJTHEHUW Y4YeOHBIX, TO3HABATENBHBIX 3aJlay, BBIOJHEHUH XHUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MTPOEKTOB, CTPEMIICHHUS K B3aUMOIIOHUMAHUIO
M B3aWMOIIOMOINM B TIPOIIECCE OTOW YUYEOHOH NEeATEThHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEACHHE W IIOCTYIIKM CBOUX TOBApHUILEH C TMO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHPOBO33PEHYECKUE TPEICTABICHUS O BEUIECTBE U XMMHUYECKOW PEaKLHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSI HAYKH M COCTABIISIIOIINE
OCHOBY JIJI1 TTOHUMAaHUSl CYIIHOCTH HAyYHOH KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUS MPUPOIBI, B3aMMOCBS3SX YEJIOBEKAa C
MNPUPOTHOM CPEIOM, O POJIM XUMHUH B MIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO03HABATEIbHbIE MOTHUBBI, HAMPABICHHbIC HA TMOJIYYEHHWE HOBBIX 3HAHUU IO
XUMHUHU, HEOOXOMUMbIE IJii OOBSICHEHHS HaOJI0JaeMbIX MPOIECCOB U SIBICHUH,
MO3HABATEIbHOM, MHMOOPMAIMOHHOM M YHUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHONW paboThl C Y4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATypOr, JOCTYIMHBIMA TEXHWYECKHUMH CpPEICTBaMH HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHUIO M TO3HAHUIO, JIFOOO3HATENBHOCTh, TOTOBHOCTH H
CHOCOOHOCTh K  camMO0Opa30BaHUIO, MPOEKTHOM M  HCCIIeN0BaTEIbCKON
JEATENHbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH W YPOBHS OOy4YeHUS B
JIaJIbHEHIILIEM;

4) hopMHpPOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHW, OTBETCTBEHHOIO OTHOIICHHWS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 370pOBBI 00pa3 *KW3HHU, OCO3HAHWUE TOCIICACTBUUA W
HENpPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aTKOT 0N, HAPKOTUKOB, KypEeHUs),
HEOOXOJIMMOCTH  COOJIOJIEHUSI MpaBWJI OE30MacHOCTH TPU  OOpaIllEHUU C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEATbHON KU3HH,

5) TpyA0BOr0 BOCTIMTAHUSI:

MHTEPEC K MPAKTHIECKOMY M3yUCHHUIO TTpodeccuii U Tpyaa pa3IndHOro poja,
yBaXEHUE K TPYAYy U pE3ysbTaram TPYAOBOW NEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUS TMPEIMETHBIX 3HAHUW 10 XWUMHHU, OCO3HAHHBIA BBHIOOD
WHIUBUTYATEHON TPACKTOPUH MPOJAOHKEHHUS 00pa30oBaHUs C YIETOM JTMIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCHEMHON NMpodecCHuOHANBHON NS TENIbHOCTH U Pa3BUTHUA HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalTUPOBATHCA B MPO(HECCHOHATBHON CPEIE;

6) K0JIOrH4eCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH IIEI€CO00pa3HOEe OTHONIICHWE K MPHPOAC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAHHUE IIEHHOCTH 3I0POBOTO U
O0e3omacHOro o0Opa3a JKH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznuecKOMy W TICUXHMYECKOMY 370POBBIO, OCO3HAHHE I[EHHOCTH COOJIIOICHUS
mpaBuI 0€30IMTaCHOTO MTOBECHHUS MTPU pabOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YIPOXKAOIIKX 3I0POBBIO U )KM3HU JTFOJICH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJTydaeMble MPU MU3YYCHHH XUMUHU, IS
peneHns 3a1a4, CBA3aHHbIX C OKPY KaIOLEeW IPUPOTHON CPENOU, JJIsl TIOBBILICHNUS
YPOBHS  DKOJOTHYECKOH KYJIBTYpPhI, OCO3HAHHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M MyTeld MX pelIeHusi MOCPEIACTBOM METOJ0B XHUMUHU,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLMATILHOMN ITPAKTHKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MHPOBO33pEHUSI OOIIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JIPYTOe.), KOTOPhIS
WCIIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUH W3 ATUX MPEAMETOB (HOPMHPOBATH MPEACTABICHUE O IEIOCTHON



HayYHON KapTHUHE MHpa, M YHUBEpCAIbHbIC YUcOHbBIC TCUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHbIC, PETYJISITHUBHBIE), KOTOpble OOecneurnBaroT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4EOHOU
NESITeTHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUSA

Ba3oBble Jjornyeckue aeiicTBUA:

YMEHHUSI HCIONb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICII XUMHUYECKUX TMOHATUNA (BBIACIATh WX XapaKTEPHBIC
MPU3HAKHW, YCTAaHABIMBATH B3aMMOCBS3b C JPYTMMH TOHSITHSAMH), HUCIIONH30BATH
HOHSTHS JIJ1s1 OOBSICHEHUS! OTJENbHBIX (PAKTOB U SIBJICHUM, BRIOUPATh OCHOBAHUS U
KPUTEpUH ISl KJIacCU(PUKAIUA XMUMHUYECKUX BEIECTB U XUMHUYECKHX DPEaKIuH,
YCTaHABIWBATh MPUYUHHO-CICACTBEHHBIE CBS3U MEXKIYy OOBEKTaMH H3Y4CHUS,
CTPOUTH JIOTUYECKHE pacCyXACHUS (MHAYKTUBHBIE, NCTYKTHUBHBIC, 10 aHAJIIOTHH),
JIeNIaTh BBIBOJBI M 3aKITIOUCHUS;

yMEHHE TPUMEHATh B TIPOILIECCE TMO3HAHUSA TOHATHS (MPEAMETHBIE U
MeTanpeIMETHbBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETTH, UCIIOJIb3YEMbIC B XUMUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHSEMbBIE B XUMHUH MOJICITHHBIC MIPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJ DJIEMEHTa), XuUMudeckas (opMysna U ypaBHEHHUE
XUMHUYECKON peakuu — MpU pPEeIIeHUH Y4eOHO-TT03HaBATENbHbIX 3a/a4, ¢ YYETOM
ATUX MOJIETBHBIX TPEICTABICHUN BBISIBISATH U XapaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIAMN,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICACTBEHHBIC CBS3U U
IPOTHUBOPEYUHUS B U3y4YaeMbIX MPOIECCAX U SIBICHUSIX.

ba3oBble uccienoBare/ibCKue 1eicTBUA:

YMEHHUE HWCIIONIh30BaTh TOCTABIICHHBIE BOIPOCH B KAauyeCTBE HHCTPYMEHTA
MO3HAHWSA, a TakKe B Ka4eCTBE OCHOBBI I (POPMHUPOBAHUS THIIOTE3BI 10
IPOBEPKE MPABUILHOCTH BbICKA3bIBAEMbIX CYXKICHUM;

NpPUOOPETEHHE ONbITa M0 IUIAHWPOBAHUIO, OPraHU3allMd W TIPOBEJICHUIO
YYEHUYECKUX HKCIEPUMEHTOB, YMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 0000IIEHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOIO OMbITA, UCCIIEOBAHUS, COCTABIATh OTUET
0 MpOJIeTTaHHOM padoTe.

Pabora ¢ ungopmanmei:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH M HWHTEPIPETHPOBATH HH(GOPMAIHIO
pPa3NUYHBIX BUIOB U (HOPM MPECTABICHUS, MOIYYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4JHO-TIONyJIApHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKAHUS, CIPABOYHBIE
mocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATH MPOTHBOPCYUBYIO U
HEJIOCTOBEPHYIO UH(POpMAIIHIO;



yMEHUE NPUMEHSTh pa3judyHble METO/Abl U 3alpoChl MpPU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAMMBIX [IJISi BBIMOJIHEHUS
y4eOHBIX U MMO3HABATENbHBIX 3a7]a4 OMPEAeIEHHOr0 THUIIA, TPUOOPETEHUE ONBITA B
o0acTh UCHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJbTYPOH aKTUBHOT'O UCIIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMPATh ONTUMAIbHYIO POpMY MpeACTaBICHUS UHPOPMALIUKA U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4d  HECIOXKHBIMU CXEMaMH, JharpaMMaMu,
apyrumu hopMamu rpaduKe U UX KOMOWHAIASMY,

yMEHUE UCIOJb30BaTh MW AaHAJIM3UPOBATh B IIpolecce Yy4eOHOM U
UCCJIEIOBATEIbCKON ACATENbHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHUE OKPYKAIOIIEH MNpUpPOIHON
Cpelbl.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe IeCTBHSA:

yMEHHUS 3aJiaBaTh BOIPOCHI (B XOJ€ Jauagora W (WIh) JIUCKYCCHH) TIO
cymecTBy  oOcyxkmaemMoil  TeMbl, (GOPMYIMPOBATH  CBOU  MPEAIOKECHUS
OTHOCHUTENBHO BBIITOJIHEHUS NPEII0KEHHOMN 3a/1a4y;

YMEHUS  MPEJCTaBIATh  IOJYYEHHbIE  pE3yJbTaThl  I03HABATEJIbLHOU
JESATENbHOCTY B YCTHBIX W THMCBMEHHBIX TEKCTax; JejaTh MpPE3EHTAIUI0
pE3yNIbTATOB BBHIMOJHEHUS XMMHUYECKOTO HKCIEpUMEHTa (JabopaTOPHOro OIbITa,
nmabopaTopHOI pabOTHI MO HCCIIEOBAHNIO CBOWCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHUS Y4E€OHOIr0 COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABAaTEIbHOM M  MCCIEIOBATENbCKOM  JESATENBHOCTH  MPU  PELIECHUHU
BO3HUKAIONIUX TPOOJIEM Ha OCHOBE Y4é€Ta OOIIMX HHTEPECOB M COIrJIACOBAHUS
no3uuii (00CyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbD», KOOPIWHAIUSA
COBMECTHBIX JCHCTBUH, OIpPEACICHHE KpPUTEPUEB 110 OLEHKE KayecTBa
BBITIOJIHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIE YHHBepCcaJbHbIe YUeOHbIe 1eliCTBHUSA:

YMEHHUE CaMOCTOATENBHO ONPENENATh UENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYILIECTBISATh, KOHTPOJIHPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSTENbHOCTh, BHIOUPATh Hanbosee 3PPEeKTUBHbIE CITOCOOBI pelIeHUs] YUEOHBIX U
MO3HABATEIbHBIX 3a/a4, CaAMOCTOSTENIbHO COCTABJISTH WJIH KOPPEKTUPOBATh
IMPEAJIOKEHHBIA QJITOPUTM  JEUCTBUWA TNPU BBIIOJHEHUM 3aJaHUM C YYETOM
MOJTyYEHHUsI HOBBIX 3HAHUW 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOIO pe3yibTaTa 3asBICHHOW LIENU, YMEHUE
UCIIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, MIPEJIaracMble€ B YCIOBUM 3aJJaHUH.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB MO OCBOEHUIO 00S3aTEIBHOIO
COJIep>KaHMsI, YCTAHOBJIEHHOIO JaHHOM (enepaibHOM pabodeil mporpaMMonu,
BBIJICISIIOT: OCBOCHHbIE OOYYAlOUIMMUCS Hay4dHbI€ 3HAHUS, YMEHUS U CIOCOOBI



neucTBul, crnenuduueckue g MPEAMETHOM 007acTh  «XUMHUS», BUJIBI
NEATEIbHOCTH IO  TMOJYYEHWKD HOBOI'O  3HAaHWS, €ro HHTEpIpETalnH,
peoO0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsIX.

K koHiy oOydenusi B 8 kiacce npeMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUaIOIMUXCS YMEHUM:

e pAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHSATHI: aTOM, MOJEKYJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, CMECH
(omHOpPOIHASL M HEOJAHOPO/AHAS), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJApHAs Macca,
MaccoBasi JOJIsl XUMUYECKOTO 2JIEMEHTa B COSTMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHUCJIOTAa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHUCJICHHS, XMMHUYECKas Peakius, Kiaccu(ukaius peakiuidi: peakiuu
COCIMHEHUS, PEAKIMU PAa3JIOKEHUs, PEaAKIMU 3aMElIeHUs, peaKkiuu
00MEHa, 7K30- ¥ SHJOTEPMHUUYECKHE PEAKIINH, TEII0BOU 3((EKT peakium,
SAIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aroMHasi OpOUTalb, pPaanycC
aToMa, XMMHYECKas CBs3b, MOJSPHAS U HENOJISIpHAs KOBAJICHTHAs CBSA3b,
WOHHAs CBsI3b, MOH, KAaTUOH, aHUOH, PAacTBOpP, MAaccoBas JOJsl BEIECTBA
(mpolleHTHas! KOHIIEHTPAIUs) B PpacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TIOHSITUH U
MPUMEHSTH 3TU NOHATHUS MPU ONUCAHUU BEUIECTB U MX MPEBPAILCHH;

e HCHOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY JJiS COCTaBieHus (opmyin
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e ONpENENATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OWHApPHBIX COEIWHEHUSX,
CTENEHb  OKUCJEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUN MO
dbopmynaMm, BHUA XUMHUYECKOW CBsI3M (KOBaJe€HTHAas U HOHHAs) B
HEOPTraHUYECKUX COCTMHEHUSX;

e packpseiBaTh cMbIch llepuognueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKON 3aBUCUMOCTH CBOICTB
XUMUYECKUX AJIEMEHTOB OT MX moJioxkeHus B Ilepuonuueckoil cucreme,
3aKOHOB COXPAaHEHHMS MacChl BEUIECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTrajipo;

e OIKCHIBATHh W XapakTepuzoBaTh TabiuuHyro ¢opmy Ilepuonuueckoit
CHUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juyaTh T[IOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mob6ouHast noarpynna (b-rpymnma)y, Manbsie u
OobIIMEe TIEPUOABI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuie «llepmogumyeckas cucreMa XHMHYECKHX djemeHToB J[. .
MenneneeBa» C YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij siipa, 00IIee YUCIO 3JIEKTPOHOB
U paclpeelieHre UX M0 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTraHWYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 YHCIYy W COCTAaBY YYAaCTBYIOIIMX B PEAKIIUU
BEUIECTB, N0 TEIIOBOMY 3D PeKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHME CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAsd OMUCAHUE TPUMEPAMU MOJIEKYISPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

MPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTM IIPOTEKAHUS XUMHUYECKHX [PEBpAILCHUII B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISTh OTHOCUTEIBHYIO MOJIEKYJISIPHYI0O M MOJISIPHYIO MaccChl
BEUIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOrO »3JeMeHTa 1o (dopmyie
COEJIMHEHHMSI, MACCOBYIO JIOJI0 BEUIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPABHEHUIO XUMUYECKOW PEAKIIUY;

MPUMEHSITh OCHOBHBIE OIEpPALUM MBICIUTENBHON NEATEbHOCTH — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTu3aluio, Kiaccudukaiuio,
BBISIBJICHUE TPUYUHHO-CJICICTBEHHBIX CBSI3€M — 11 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHUYECKHX PpEAKUHM, ECTECTBEHHO-HAYYHbIE METO/bI
NMO3HAaHUsA — HaOII/IeHHe, W3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHbBIA U MBICTICHHBIN);

CIIEIOBaTh  MpPABWJIAM  IIOJAb30BAHHUS  XMMHYECKOM  NOCYIOU U
7a00paTOpHBIM  O0OpPYJOBAaHMEM, a TakKe IpaBuUjaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIUSIMU MO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJIYyYECHUIO U COOMPAHHIO
razoo0pa3HbIX BeHIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C ONPEAECTEHHOM MAacCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTh  XMMHUYECKHE  HDKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB LIEIOUYEH U KUCIOT C MOMOIIBI0 WHIMKATOPOB
(;makmyc, dheHondTanenH, METWIOPAHXK U JPYyrue).

K xonIy oOydenus B 9 kiacce npeMeTHbIE Pe3ylbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIMXCS YMEHUM:

pPacKpbhIBaTb CMBICI OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
3JIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHHUOH, MPOCTOE BEIECTBO,
CIIOKHOE BENIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUYIECKasi CBA3b, TEIIOBOU I(h(DHEKT
peaknuu, MOJb, MOJSAPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIHTHI,
HE3JICKTPOJIUTHI, SJIEKTPOIIMTUYECKAs JHUCCOLMALNS, PEAKIMAd HOHHOTO
oOMeHa, KaTalau3aTtop, XHUMHYECKOE€ paBHOBECHe, OOpaTUMble U



HeoOpaTUMbIE peaklUWH, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PpEAKIIUH,
OKUCIIUTENb,  BOCCTAaHOBUTENb, OKHCIEHHE U  BOCCTaHOBJICHHUE,
IIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJIGHTHAs, MOHHAas,
METAJUINYECKAsl), KpHUCTAJUIMYECKAass pEIIETKa, KOPpO3Hs METAILIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKON peakluu, TMpeAebHO JOIyCTUMAs
koHneHnTpanus [TJIK BemecTna;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHATUM U
MPUMEHSTH 3TU MOHSATHUS NMPU ONUCAHUU BEIIECTB U UX MPEBPAILCHUM;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUJI COCTaBlieHUs (opMyi
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKLINIA;

ONpEIENATh BAJICHTHOCTh U CTENEHb OKUCIIEHUS XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHMSIX pa3JIMYHOIO COCTaBa, MPHUHAMJIEKHOCTh BEHIECTB K
ONpeAeNnEHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUJ XUMUYECKON
CBA3M (KOBaJI€HTHas, WOHHAsA, METaJUIMYecKasi)) B HEOPraHUYECKUX
COEJIMHEHMSIX, 3apsij UOHA MO0 XUMHUYECKOU (opmyJie, XapakTep Cpelbl B
BOJHBIX PAacCTBOPAaX HEOPraHUYECKUX COCIMHEHUH, TUIl KPUCTAJUIMYECKON
PEIETKN KOHKPETHOT'O BELIECTBA;

packpsiBath cMmbIich llepuomnueckoro 3axkona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHUE: OINHUCHIBATH W XapaKTepU30BaTh
TabnnuHyto (¢opmy Ilepuonnyeckoil cUCTEMbl XMMHUYECKHUX 3JIEMEHTOB:
paznuyarh MOHATUS «rjaBHasg noarpymmna (A-rpynma)» M «1o0o4Has
noarpynna (b-rpynma)», Manble U OOJbIIME TEPUOABI, COOTHOCHUTH
0o0O3HayYeHUsl, KOTOpPhIE HMEIOTCS B TEPUOAUYECKON Tadmuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHUYECKHUX
JJIIEMEHTOB (COCTaB M 3apsi fAapa, oOIIee YHUCIO JJIEKTPOHOB H
pacrmpesieieHue HMX MO0 DJIGKTPOHHBIM  CJO0sIM), OOBSCHATH 0OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M MX COEIMHEHHI B
npeAeiax MallbIX MNEPHUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUUYECKUE peakiuu (M0 YUCIY UM COCTaBY YYAaCTBYIOUIMX B pEAKIUU
BEIIECTB, MO TEIJIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO CTENEeHEeW OKUCICHUS
XUMUYECKUX 3JIEMEHTOB);

XapakTepru3oBaTh (OMUCHIBATH) OOIIME U CHEU(DUUECKHE XUMHYECKUE
CBOWCTBAa TPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPKIas OIKHCAHUE
npuMepaMd MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBIJIAITh YPAaBHEHHUS AJIEKTPOJUTHUYECKONM JHUCCOUMALUMU  KHCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIIUIA NOHHOTO



oOMeHa, ypaBHEHMsI peakiuii, TMOATBEPKIAAIOIIUX CYIIECTBOBaHUE
TEeHETUYECKOU CBSI3U MEXY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX — PEaKIUH
MOCPEICTBOM COCTAaBJICHUSI 3JIEKTPOHHOTO OalaHCca 3TUX PEaKIUid;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS,
BO3MOXXHOCTH TPOTEKAHUS XUMUYECKHMX TMPEBpAlICHUNH B pa3IUUYHBIX
YCIIOBHUSIX;

BBIYHCIIATH OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJSPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JOJI0 XUMHUYECKOTO »JJIeMEHTa Mo Qopmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PEaKIUU;

coOmofaTh  MOpaBuia  MOJIB30BAHUA  XUMHUYECKOM  MOCyAod U
7a0opaTopHBIM  O0OpYJOBaHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU I10 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYyYEHHUIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (aAMMHAaKa U YTIECKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIMU,  IOJTBEPKJAIONIME  KAYECTBEHHBIM  COCTaB
Pa3JIMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUII-, OPOMUJI-,
uonua-, KapOoHar-, ¢ocdar-, CHIMUKaAT-, Cylbdar-, TUAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUSI M HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPAX HEOPraHMYECKUX BEIECTB;

MPUMEHSTh OCHOBHBIE OIEpPallU¥ MBICIUTEIHHON JNEATeIbHOCTH — aHaIu3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMATU3AINI0, BBISIBICHUE
NPUYUHHO-CJICICTBEHHBIX CBS3EH — NJI1 WM3y4YEHUS] CBOWCTB BEIISCTB U
XUMHUYECKUX PEAKIN, €CTeCTBEHHO-HAYYHbIE METOABl TO3HAHUS —
HAOII0JICHUE, U3MEPEHUE, MOJEIUPOBaHUE, SKCIIEPUMEHT (peasibHBIN U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

HaumenoBanue KoaudecTBo 4acos
Ne DJIeKTpOoHHbBIe (HM(poBbIe) 00pa3oBaTeIbHbIC
pa3aesoB U TeM KonTpoabubie IIpakTHyeckue
n/n Bcero pecypcsl
NPOrpamMMmbl patéoThI padoThI
Pasnea 1. IlepponavyanbHble XHMHYECKHE IIOHATHSA
but6mmoreka LIOK https://m.edsoo.ru/7f41837¢ POIII
https://resh.edu.ru/subject/29/ SIKnacc
https://www.yaklass.ru/p/himija @okcdopa
Xumusg — BaKHas https://foxford.ru/wiki/himiya O6naxo 3HaHuit
o0nacTb https://school.oblakoz.ru/materials/496049 Videouroki
1.1 €CTECTBO3HAHUS U 5 0 2 https://videouroki.net/video/himiya/8-class/khimiia-8-
IIPaKTUYECKON klass/ Cxaiicmapr https://skysmart.ru/articles/chemistry
NeITeIbHOCTH YEJIOBEKA HNudoypox
https://school.infourok.ru/videouroki?predmet=himiya
klass=8 klass DnexrponHnas ¢popma yueOHHUKA
https://media.prosv.ru/content/item/7562/
bubnuotexa [{OK https://m.edsoo.ru/7f41837¢c POIII
https://resh.edu.ru/subject/29/ SIKnacc
https://www.yaklass.ru/p/himija @okcdopa
https://foxford.ru/wiki/himiya O061ako 3HaHui
B https://school.oblakoz.ru/materials/496049 Videouroki
elecTna u ) ) ) . .
1.2 15 0 0 https://videouroki.net/video/himiya/8-class/khimiia-8-

XUMHUYCCKUC pPCAKIIUN

klass/ Ckaiicmapt https://skysmart.ru/articles/chemistry
Nudoypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=8 klass DnexTponHas gopma yueOHUKA
https://media.prosv.ru/content/item/7562/



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496049
https://videouroki.net/video/himiya/8-class/khimiia-8-klass/
https://videouroki.net/video/himiya/8-class/khimiia-8-klass/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya
https://media.prosv.ru/content/item/7562/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496049
https://videouroki.net/video/himiya/8-class/khimiia-8-klass/
https://videouroki.net/video/himiya/8-class/khimiia-8-klass/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya
https://media.prosv.ru/content/item/7562/

Hroro no pazueny 20

Pa3nea 2. Baxkneiilmue npeAcTaBuTe 1 HEOPraHUYECKHUX BeleCTB

Boznyx. Kuciopogn.

2.1
[TonsiTie 00 okcupax

bubmuoteka I{OK https://m.edsoo.ru/7f41837¢ POIII
https://resh.edu.ru/subject/29/ SIKmacc
https://www.yaklass.ru/p/himija ®okcdop
https://foxford.ru/wiki/himiya O6ako 3HaHUI
https://school.oblakoz.ru/materials/496049 Videouroki
https://videouroki.net/video/himiya/8-class/khimiia-8-
klass/ Ckaiicmapt https://skysmart.ru/articles/chemistry
Nudoypoxk
https://school.infourok.ru/videouroki?predmet=himiya
klass=8 klass DnexrponHnas ¢popma yueOHUKA
https://media.prosv.ru/content/item/7562/

29 Bonopoa. Ilonstue o

KHCJIOTaX U COJIAIX

butmmoreka [IOK https://m.edsoo.ru/7f41837¢ POIII
https://resh.edu.ru/subject/29/ SIKmacc
https://www.yaklass.ru/p/himija ®okcdop
https://foxford.ru/wiki/himiya O0ako 3HaHui
https://school.oblakoz.ru/materials/496049 Videouroki
https://videouroki.net/video/himiya/8-class/khimiia-8-
klass/ Cxaiicmapt https://skysmart.ru/articles/chemistry
HNudoypox
https://school.infourok.ru/videouroki?predmet=himiya
klass=8 klass DnexrponHnas ¢popma yueOHUKA
https://media.prosv.ru/content/item/7562/

Bopna. PactBopsl.
2.3 INousitue 00 5 0
OCHOBaHHIX

but6mmoreka IIOK https://m.edsoo.ru/7f41837¢ POIII
https://resh.edu.ru/subject/29/ SAKmacc
https://www.yaklass.ru/p/himija ®oxcdopn
https://foxford.ru/wiki/himiya O0ako 3HaHui
https://school.oblakoz.ru/materials/496049 Videouroki



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496049
https://videouroki.net/video/himiya/8-class/khimiia-8-klass/
https://videouroki.net/video/himiya/8-class/khimiia-8-klass/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya
https://media.prosv.ru/content/item/7562/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496049
https://videouroki.net/video/himiya/8-class/khimiia-8-klass/
https://videouroki.net/video/himiya/8-class/khimiia-8-klass/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya
https://media.prosv.ru/content/item/7562/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496049

https://videouroki.net/video/himiya/8-class/khimiia-8-
klass/ Ckaiicmapt https://skysmart.ru/articles/chemistry
Hudoypox
https://school.infourok.ru/videouroki?predmet=himiya
klass=8 klass DnexrponHnas ¢popma yueOHUKA
https://media.prosv.ru/content/item/7562/

OCHOBHBIE KJIACCHI

bubnuotexa [{OK https://m.edsoo.ru/7f41837¢c POIII
https://resh.edu.ru/subject/29/ SAKmnacc
https://www.yaklass.ru/p/himija @oxcdopn
https://foxford.ru/wiki/himiya O6mako 3HaHui
https://school.oblakoz.ru/materials/496049 Videouroki

24 HEOpPraHUYECKHUX 11 1 https://videouroki.net/video/himiya/8-class/khimiia-8-
COCTMHCHUI klass/ Ckaiicmapt https://skysmart.ru/articles/chemistry
Nudoypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=8 klass DnexTponnas gopma yueOHUKA
https://media.prosv.ru/content/item/7562/
Hroro mo pazneny 30

Pa3znen 3. Ilepuoguuecknii 3axon u [lepuoguyeckasi cucrema xumnueckux 3jeMeHToB JI. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢Bsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEJIbHbIE pP€aKIuu

[lepuoauueckuit 3aKoH
u [lepunoanueckas
CUCTEMA XMMHUYECKUX
3.1 7 0
snemeHToB /I. M.
MenneneeBa. CtpoeHue

aToMa

bubnuotexa [{OK https://m.edsoo.ru/7f41837¢c POIII
https://resh.edu.ru/subject/29/ SAKnacc
https://www.yaklass.ru/p/himija ®oxcdopa
https://foxford.ru/wiki/himiya O6mako 3HaHuU
https://school.oblakoz.ru/materials/496049 Videouroki
https://videouroki.net/video/himiya/8-class/khimiia-8-
klass/ Ckaiicmapt https://skysmart.ru/articles/chemistry
Nudoypok
https://school.infourok.ru/videouroki?predmet=himiya



https://videouroki.net/video/himiya/8-class/khimiia-8-klass/
https://videouroki.net/video/himiya/8-class/khimiia-8-klass/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya
https://media.prosv.ru/content/item/7562/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496049
https://videouroki.net/video/himiya/8-class/khimiia-8-klass/
https://videouroki.net/video/himiya/8-class/khimiia-8-klass/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya
https://media.prosv.ru/content/item/7562/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496049
https://videouroki.net/video/himiya/8-class/khimiia-8-klass/
https://videouroki.net/video/himiya/8-class/khimiia-8-klass/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya

klass=8 klass DnexTponHas gopma yueOHUKA
https://media.prosv.ru/content/item/7562/

XUMHYECKas CBI3b.

bubmuoteka I{OK https://m.edsoo.ru/7f41837¢ POIII
https://resh.edu.ru/subject/29/ S1IKmacc
https://www.yaklass.ru/p/himija ®okcdopn
https://foxford.ru/wiki/himiya O6mako 3HaHui
https://school.oblakoz.ru/materials/496049 Videouroki

OKHUCITUTENBHO- . . . - o
3.2 8 https://videouroki.net/video/himiya/8-class/khimiia-8-
BOCCTAaHOBUTCIIbHBIC
klass/ Cxaticmapr https://skysmart.ru/articles/chemistry
peakiuu
HNudoypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=8 klass DnexrponHnas ¢popma yueOHUKa
https://media.prosv.ru/content/item/7562/
Hroro no pasneny 15
PezepBHoe Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME



https://media.prosv.ru/content/item/7562/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496049
https://videouroki.net/video/himiya/8-class/khimiia-8-klass/
https://videouroki.net/video/himiya/8-class/khimiia-8-klass/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya
https://media.prosv.ru/content/item/7562/

9 KUIIACC

Ne
n/n

HaumeHnoBanue paszjgenos u
TeM MPOrpamMMbl

Koan4yecTBo 4acoB

KonTpoabHbie

Bcero
padoThbI

IIpakTnyeckue
padoThI

DyiekTpoHHbBIE (IU(POBbIE) 00pa3oBaTeIbHbIE
pecypcsl

Pa3nea 1. BemecTBo 1 XMuMHUYecKHe peaKkIuA

1.1

[ToBTOpenue u yriyoieHue
3HAaHUHN OCHOBHBIX Pa3/iciIOB
Kypca 8 Kiacca

bu6nmoreka [{OK https://m.edsoo.ru/7f41a636
PO https://resh.edu.ru/subject/29/ SIKnacc
https://www.yaklass.ru/p/himija ®okcdops
https://foxford.ru/wiki/himiya O6mako 3HaHui
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/9-
class/ CkaiicmMapt
https://skysmart.ru/articles/chemistry Muadoypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=9 klass Dnexrponnas ¢popma ydeOHUKa
https://media.prosv.ru/content/item/6727/ Perry OI'D
https://chem-oge.sdamgia.ru/

1.2

OCHOBHbIE 3aKOHOMEPHOCTHU
XUMHUUYECKUX PEAKIUI

bu6nmoreka LIOK https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/subject/29/ AKmacc
https://www.yaklass.ru/p/himija ®@okcdop
https://foxford.ru/wiki/himiya O6ako 3HaHUM
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/9-
class/ CkaiicmMapTt
https://skysmart.ru/articles/chemistry Magoypox
https://school.infourok.ru/videouroki?predmet=himiya
klass=9 klass DnexrponHas ¢popma yyeOHUKa
https://media.prosv.ru/content/item/6727/ Peury OI'D



https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/9-class/
https://videouroki.net/video/himiya/9-class/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya
https://media.prosv.ru/content/item/6727/
https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/9-class/
https://videouroki.net/video/himiya/9-class/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya
https://media.prosv.ru/content/item/6727/

https://chem-oge.sdamgia.ru/

1.3

DNEeKTpOTUTHYECKAs
Jucconuanus. XuMHYECKHe
peaKIK B pacTBOpax

bubnuoreka LIOK https://m.edsoo.ru/7f41a636
PO https://resh.edu.ru/subject/29/ SIKnacc
https://www.yaklass.ru/p/himija ®oxcdopa
https://foxford.ru/wiki/himiya O6mako 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/9-
class/ CkaiicmMapTt
https://skysmart.ru/articles/chemistry Mudoypox
https://school.infourok.ru/videouroki?predmet=himiya
klass=9 klass DnexkTponHnas popma yueOHUKA
https://media.prosv.ru/content/item/6727/ Pemry OI'D
https://chem-oge.sdamgia.ru/

Hroro no pasgeny

17

Pa3gea 2. HemeTajibl M UX COSIUHEHUA

2.1

OO6mras xapakTepucTuka
XUMHUYECKUX 3JIEMEHTOB
VIIA-rpynnel. I'anorensl

bubmuoreka I{OK https://m.edsoo.ru/7f41a636
PO https://resh.edu.ru/subject/29/ SIKnacc
https://www.yaklass.ru/p/himija ®oxcdopa
https://foxford.ru/wiki/himiya O6mako 3HaHUH
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/9-
class/ CkaiicMapTt
https://skysmart.ru/articles/chemistry Mudoypox
https://school.infourok.ru/videouroki?predmet=himiya
klass=9 klass DnexktponHnas popma yueOHUKA
https://media.prosv.ru/content/item/6727/ Perry OI'D
https://chem-oge.sdamgia.ru/

2.2

OOm1ast xapakTepuCTHKa
XUMHYECKHUX 3JIEMEHTOB

bubmuoteka IHOK https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/subject/29/ SIKmacc



https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/9-class/
https://videouroki.net/video/himiya/9-class/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya
https://media.prosv.ru/content/item/6727/
https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/9-class/
https://videouroki.net/video/himiya/9-class/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya
https://media.prosv.ru/content/item/6727/
https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/

VIA-rpymnmel. Cepa u e€
COCTMHCHUS

https://www.yaklass.ru/p/himija ®okcdopm
https://foxford.ru/wiki/himiya O6mako 3HaHui
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/9-
class/ CkalicmapTt
https://skysmart.ru/articles/chemistry Muadoypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=9 klass Dnexrponnas ¢popma ydeOHUKa
https://media.prosv.ru/content/item/6727/ Pemry OI'D
https://chem-oge.sdamgia.ru/

2.3

OO01as xapaKTepucTHKa
XUMHUYECKUX 3JIeMEHTOB VA-
rpymmsl. A3oTt, Gpocdop u ux
COEJIMHEHUS

but6mmorexa LIOK https://m.edsoo.ru/7f41a636
POIII https://resh.edu.ru/subject/29/ AKmacc
https://www.yaklass.ru/p/himija ®@oxcdopa
https://foxford.ru/wiki/himiya O6mnako 3HaHuUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/9-
class/ CkaiicMapTt
https://skysmart.ru/articles/chemistry Mudoypox
https://school.infourok.ru/videouroki?predmet=himiya
klass=9 klass DnextponHnas ¢popma yueOHUKA
https://media.prosv.ru/content/item/6727/ Peury OI'D
https://chem-oge.sdamgia.ru/

2.4

OOmas xapaKTepuCcTHKa
XMMUYECKHX 3JIEMEHTOB
IVA-rpynmel. Yrinepon u
KPEMHHHU ¥ UX COCTUHEHHS

bu6nmoreka [{OK https://m.edsoo.ru/7f41a636
PO https://resh.edu.ru/subject/29/ SIKnacc
https://www.yaklass.ru/p/himija ®okcdopm
https://foxford.ru/wiki/himiya O6mako 3HaHui
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/9-
class/ CkaiicMapTt
https://skysmart.ru/articles/chemistry Muadoypok



https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/9-class/
https://videouroki.net/video/himiya/9-class/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya
https://media.prosv.ru/content/item/6727/
https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/9-class/
https://videouroki.net/video/himiya/9-class/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya
https://media.prosv.ru/content/item/6727/
https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/9-class/
https://videouroki.net/video/himiya/9-class/
https://skysmart.ru/articles/chemistry

https://school.infourok.ru/videouroki?predmet=himiya
klass=9 klass DnexrponHas ¢popma yueOHUKa
https://media.prosv.ru/content/item/6727/ Pemry OI'D
https://chem-oge.sdamgia.ru/

Htoro no pazneny

25

Pa3gen 3. MeTasiibl M UX COSIUHEHU A

3.1

OO01IMe CBONMCTBA METAILIOB

bubnmoreka [{OK https://m.edsoo.ru/7f41a636
PO https://resh.edu.ru/subject/29/ SIKnacc
https://www.yaklass.ru/p/himija ®okcdops
https://foxford.ru/wiki/himiya O6mako 3HaHu
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/9-
class/ CkaiicMapTt
https://skysmart.ru/articles/chemistry Madoypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=9 klass DnexrponHas ¢popma yueOHUKA
https://media.prosv.ru/content/item/6727/ Pemry OI'D
https://chem-oge.sdamgia.ru/

3.2

Baxueiine MeTasuibl U UX
COEINHEHUS

16

but6nmoreka LIOK https://m.edsoo.ru/7f41a636
PO https://resh.edu.ru/subject/29/ SAKnacc
https://www.yaklass.ru/p/himija ®@okcdop
https://foxford.ru/wiki/himiya O6ako 3HaHUI
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/9-
class/ CkalicmapTt
https://skysmart.ru/articles/chemistry Magoypox
https://school.infourok.ru/videouroki?predmet=himiya
klass=9 klass DnexrponHas ¢popma yyeOHUKa
https://media.prosv.ru/content/item/6727/ Perry OI'D



https://school.infourok.ru/videouroki?predmet=himiya
https://media.prosv.ru/content/item/6727/
https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/9-class/
https://videouroki.net/video/himiya/9-class/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya
https://media.prosv.ru/content/item/6727/
https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/9-class/
https://videouroki.net/video/himiya/9-class/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya
https://media.prosv.ru/content/item/6727/

https://chem-oge.sdamgia.ru/

Hroro no pazneny

20

Pa3nen 4. Xumus u okpy:xamomas cpeaa

BemectBa u marepuaisl B
JKU3HU YEJI0BEKA

4.1

but6nmoreka LIOK https://m.edsoo.ru/7f41a636
PO https://resh.edu.ru/subject/29/ SAKnacc
https://www.yaklass.ru/p/himija ®okchopn
https://foxford.ru/wiki/himiya O6ako 3HaHU#
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/9-
class/ CkaricmapTt
https://skysmart.ru/articles/chemistry Magoypox
https://school.infourok.ru/videouroki?predmet=himiya
klass=9 klass DnexrponHas ¢popma yyeOHUKa
https://media.prosv.ru/content/item/6727/ Penry OI'D
https://chem-oge.sdamgia.ru/

Hroro no pazaeny

PesepBHOE Bpems

bu6nmoreka [{OK https://m.edsoo.ru/7f41a636
PO https://resh.edu.ru/subject/29/ SIKnacc
https://www.yaklass.ru/p/himija ®okcdopm
https://foxford.ru/wiki/himiya O6mako 3HaHui
https://school.oblakoz.ru/materials/496050
Videouroki https://videouroki.net/video/himiya/9-
class/ CkalicmapTt
https://skysmart.ru/articles/chemistry Muadoypok
https://school.infourok.ru/videouroki?predmet=himiya
klass=9 klass Dnexrponnas ¢popma yueOHUKa
https://media.prosv.ru/content/item/6727/ Perry OI'D
https://chem-oge.sdamgia.ru/



https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/9-class/
https://videouroki.net/video/himiya/9-class/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya
https://media.prosv.ru/content/item/6727/
https://chem-oge.sdamgia.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://foxford.ru/wiki/himiya
https://school.oblakoz.ru/materials/496050
https://videouroki.net/video/himiya/9-class/
https://videouroki.net/video/himiya/9-class/
https://skysmart.ru/articles/chemistry
https://school.infourok.ru/videouroki?predmet=himiya
https://media.prosv.ru/content/item/6727/
https://chem-oge.sdamgia.ru/

OBIIEE KOJIMYECTBO YACOB
[10 [TIPO'PAMME

68







IHOYPOYHOE IINTIAHUPOBAHHUE

8 KJIACC
KouunyecTBo 4acoB JIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Konrtpoabubie | IlpakTHueckue
n/n Bcero u3ydyeHus  oOpazoBaTeibHbIE
padoTbI padoTbI
pecypchl

1 [Ipenmer xumuu. Posb XUMUHU B )KU3HU 1 0 0 bub6mmoreka [IOK
yesnoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

5 ITonaTue o MeToax MO3HAaHUSI B 1 0 0 but6mmoreka [JOK
XUMUU https://m.edsoo.ru/ff0d227e
ITpaktrueckas padora Ne 1 «IIpaBuia
paboThI B 1ab0paTopuu U IpUEMBI bu6mmnoreka [IOK

3 1 0 0
oOpaireHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pymoBaHUEM»

4 YucTele BemecTBa 1 cMecH. CriocoObl 1 0 0 bub6mmoreka [IOK
pasaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTueckas padora Ne 2

5 «Paznenenue cMeceit (Ha mpumepe 1 0 0 bubmorera [JOK

A N bHMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKU TTOBAPEHHOU COJIN)»
but6mmoreka [IOK
A 1 0 0

6 TOMBL M MOJICKYIIBL https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHE 3JIEMEHThI. 3HAKH bubnuorexa [JOK

7 1 0 0
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

but6mmoreka [IOK
0 0
8 Hpocteie 1 ClOAKHbIE BelICCTBA 1 https://m.edsoo.ru/ff0d2a6c
bubmoreka [IOK
A - 1 0 0
o TOMHOTMOJICRYIUIPHO® yHeHHE https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H MOCTOSIHCTBA COCTaBa BEIIIECTB.

but6mmoreka [IOK
1 X .B
0 HMiriecKas opmyna. BaneuTHoCTh https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKHUX JIEMEHTOB
11 OTHOCUTENBbHAs aTOMHAs Macca. bubnuorexa [JOK
OTHOCUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10Jis1 XUMHYECKOTO bubmuorexa [JOK
AJIEMEHTA B COEAUHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. MoJib. bub6mmoreka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 ®duU3nUeCcKue U XUMHUYECKUE SIBIICHUS. bubmuoreka [JOK
XuMHYecKas peakuus https://m.edsoo.ru/ff0d37fa
[Tpu3HaKU U yCIOBUS MPOTEKAHUS bu6mmoreka [IOK
15 .
XUMHYECKHX PEaKIUN https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bu6mmoreka [IOK
XUMUYECKUE YPABHEHUA https://m.edsoo.ru/ff0d3b88
Brruucienust Koau4aecTBa, MacChl
17 BEIIECTBA 110 YPABHCHUSIM XUMHYCCKUX bubmorera [JOK
= . P https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMHIECKUX PeaKIUit
18 (coe I/IH(EHI/ISIH a3JI0KCHUS e bubamorexa [IOK
A P : https://m.edsoo.ru/ff0d3f34
3aMenieHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi1-
19 sHIMKIoNEAUCT. O600IIeHHEe U Bubmmorera [IOK
H AHCT. Hf https://m.edsoo.ru/ff0d40c4
CcHUCTeMaTH3aIus 3HAaHUI
20 Penrenue 3aga4d o reMe «Bemectsa u but6mmoreka [JOK
XUMUYECKHUE PEaKLUN» https://m.edsoo.ru/ff0d4290
21 Bozgyx — cmech rasos. Cocras bubmmorexa [IOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocToe BemecTBo. O30H

duznyeckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKuu OKUCICHUS Bubmmorera [IOK
POAia (peditt ’ https://m.edsoo.ru/ff0d4614
ropenune). [Tonstue 06 okcumax
Crioco0bI MoTydeHusI KHCIopoa B
23 1ab0opaTopuH U POMBIILIICHHOCTH bubamorexa [IOK
parop P ' https://m.edsoo.ru/ff0d497a
IIpumenenue kuciopoaa
TemnoBoit 3p ekt xuMuIeckon
peaKIiu, IMOHATHE O but6mmoreka [IOK
24
TEPMOXMUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKITUIX
TomnmmBo (HeTh, Yyroib U METaH).
25 3ar HSHGPEI/qu];OS ’ a, croco0bI iro bubamorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[Tpaktuueckas padora Ne 3 o Teme
26 «ITomydyenne u coOupaHue Kucaoposaa Bubmmorexa [IOK
yi N p poad, https://m.edsoo.ru/ff0d4ae2
U3YyUCHHE €r0 CBOHCTBY
97 Bonopon — anemeHT u nmpocToe bu6nuoreka [IOK
BelecTso. Haxoxaenue B npupoze https://m.edsoo.ru/ff0d4ddo
28 ®duznuecKkue 1 XMMHYECKUE CBOMCTBA bubnuorexa [JOK
Bosiopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHATHE O KHCIIOTAX U COMSIX Bubmmoreia LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI MoTy4YeHust BOA0poaa B bu6nmnoreka [JOK
nabopatopun https://m.edsoo.ru/ff0d4dd0
31 [IpakTueckas padora Ne 4 o Teme bu6nuorexa [IOK

«[lomyuenue u cobupanue BoJ10poJia,

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

W3yYEHHE €TI0 CBOMCTB)

MounsipHblii 00BEM Ta30B. 3aKOH

but6mmoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brerancienus 00bEMa, KoJIMuecTBa
33 BEIIIECTBA ras3a I10 €ro H3BECTHOM bubmorera [JOK
0 s https://m.edso0.ru/ff0d55a0
KOJINYECTBY BELIECTBA WIIN 00BEMY
Brrurcnenus 00bEMOB ra3os 110
34 ABHEHUIO PEaKIIMU Ha OCHOBE 3aKOHA bubmorera [JOK
P .. peaith . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH Ta30B
35 ®duzndecKkue U XUMUYECKHUE CBOMCTBA bubmuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHui. [TonsTre 00 bubmuorexa [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputesnb. HachllieHHbBIE
37 u HeHaCBIpeHHLIIC) aCTBOPBI bubmmorexa [IOK
Hl P prI- https://m.edsoo.ru/ff0d5b40
MaccoBas J10J1s1 BEIIECTBA B PaCTBOPE
[IpakTrueckas pabora Ne 5 o Teme
38 «IIpuroroBieHue pacTBOPOB ¢ bu6mmoreka [IOK
onpeaenEéHHON MacCOBOM A0JIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 Pemenue 3amgau mo reme «Kucinopo. bu6mmoreka [IOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
Oxkcupsl: cocTaB, Kiaccudukarms, but6mmoreka [IOK
40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tonydenne u XMuMUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX Bubmroreka LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoOBaHUS: cOCTaB, KiaccupuKaIms, but6mmoreka [IOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [TonyyeHnue u XMUMHUYECKHE CBOMCTBA bu6nuorexa [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: coctas, knaccudukaus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [TonyyeHnue u XMUMHUYECKHE CBOMCTBA bu6nuorexa [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,

46 CHOCOéLII) TIOJT )eHHs[ XI/IMI/I‘{Z(I))KI/IG bubmmorexa OK

. yi ’ https://m.edso00.ru/00ad9474
CBOMCTBA
[Tpaktuueckas padora Ne 6. Pemenue

47 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME bu6mmoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTraHUUECKUX https://m.edsoo.ru/00ad9b7c
COCJIUHEHUI»

48 I'eneTnueckas CBA3b MEXKY KilacCaMU bubnuorexa [JOK
HEOPraHWYECKUX COCTMHEHUM https://m.edsoo.ru/00ad9a50
O06001eHne U cucTeMaTu3aIus

49 3HaHu#. [loaroToBKa K KOHTPOJIBHOU bubmorera [JOK

' P https://m.edso0.ru/00ad9ch?
pabote
KoHnTtponbHas paboTa o Teme
50 "OCHOBHBIE KJIaCCHI HCOPTAHHYECKUX bubmmorexa LIOK
o P https://m.edsoo.ru/00ad9ela
COCUHEHUN
[lepBbie MOMBITKU KIaCCU(PUKALTUU
51 XUMHYECKHX 3J1eMeHTOB. [loHsTHE O bubmmorexa OK
' https://m.edso0.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
Ilepuognueckuii 3aKOH U
bubmmoreka [IOK
52 [lepuoanueckasi cucreMa XUMUYECKUX

anemeHToB . 1. MenaeneceBa

https://m.edsoo.ru/00ada52c
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but6mmoreka [IOK

53 IT
CPHOLEL, TPYHIIEL, HOMTPYIIHL https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. CocTaB aTOMHBIX bu6mmoreka [IOK
anep. M3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue IEeKTPOHHBIX 000JI0UYEK
55 aToMOB 3JieMeHTOB [lepuoanueckoit bubmmorexa LIOK
pHoa https://m.edsoo.ru/00ada6bc
cuctemsl JI. 1. Menaeneesa
XapakTeprcTUKa XUMUYECKOTO
56 AJIEMEHTA TI0 €r0 MOJI0KEHUIO B bubmuorexa [IOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenpaeneeBa
3nauenue [lepuonnyeckoro 3akoHa
57 JUISL PA3BUTHS HAYKH U MTPAKTUKU. [[. bu6mmoreka [IOK
N. MenneneeB — y4€HbIN, Ieaaror 1 https://m.edsoo.ru/00ada96e
rpaKIaHUH
DIEeKTPOOTPULIATEIIBHOCTh AaTOMOB bu6muoreka [IOK
58
XAMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
59 41
OTHAT XHMITHCCKAZd CBASD https://m.edsoo.ru/00adac34
60 KoBasneHTHas nossipHas XUMHYECKast bu6muoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBasienTHast HEMOJsIpHAS XUMUYECKas bu6mmoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
O0600111eH1Ee U CUCTeMATU3AIIHS
62 3HaHu# / Becepoccuiickast mpoBepouHast bubamorexa [IOK
P poBep https://m.edsoo.ru/00adb33c
pabota
63 Konrponsnas pabota o teme bu6nuorexa [IOK

((CTpOCHI/Ie aToMa. XUMHYECKas

https://m.edsoo.ru/00adb486
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cBs13by» / Beepoccuiickast mpoBepouHas
pabota

bubmmoreka [IOK
64 Crenenp okucneia . https://m.edSO(])_.[ ru/00adae28
65 OKUCIUTETbHO-BOCCTAHOBUTEIIHHBIC 1 bubmuorexa [IOK
peaknuu https://m.eds00.ru/00adb076
bubmmoreka [IOK
66 OKUCIUTEIN U BOCCTAHOBUTEIIN 1 https://m.e dSO(])_.[I’U 100adb076
67 Pemenue 3agau no reme «CTpoeHUE 1 bubmmoreka [IOK
aroma. XMMHUYECKas CBSA3b) https://m.edso0.ru/00ad9ch?2
68 PesepBublit ypok. O60011eHNE U 1 bu6nuorexa [IOK
cucTeMaTHU3aIys 3HaHUM https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Jara nudpoBLie
Ne ni/m Tema ypoka Koutpoabubie | IlpakTnyeckue op
Bcero u3yuyeHusi | oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
[lepnonnueckuil 3aKoH.

1 Ilepuonnueckas cucrema 1 0 0 bu6nuorexa [IOK
XAMUYeCcKuXx 3yemenToB 1. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMHYECKHUX BJIEMEHTOB 1 0 0 bubmmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa 1 0 0 bu6mmnoreka [IOK
HEOPraHUYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMudeckou CBSI3U U TUIIBI 1 0 0 but6mmoreka [IOK
KPUCTAJUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Kontponbhas padota o reme

) «[loBTOpEHUE 1 yriryOieHne 3HaHUH 1 1 0
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay

6 Kiaccudukamnms XuMUIecKux 1 0 0 but6mmoreka [IOK
peaAKUIM MO pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMUYECKOMN

7 eakuuu. [ToHsITHE O TOMOTEHHBIX U 1 0 0 brbmorexa [IOK
pearian. https://m.edsoo.ru/00adbe9a
TE€TEPOTEHHBIX PEAKITHIX
[TonsiTHE O XUMUYECKOM PAaBHOBECHH.

8 ®daKTOpHhI, BIUSIONINE HA CKOPOCTh 1 0 0 bubmmorexa [OK

Pbl, _ p https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKlUU U MOJI0KEHUE
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XUMHYECKOI'0 paBHOBECHUA

OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIC

but6mmoreka [JOK

XHUMUYECKUE CBOWCTBA HA IIPUMEPE

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3AEKTPOTUTHYECKOMN
10 nccormanuu. CUibHbBIE U ci1a0bie bubnmorexa LIOK
g HHATHH. https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 HMonnrle ypaBHEHUS pEAKIINI Eubmorexa ITOK
yp peaxtl https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE IIPEACTABJIEHUN bubnmorexa LHOK
pvn https://m.edsoo.ru/00add5d8
00 DIIEKTPOIUTUIECKON JUCCOLIUAITUU
XUMHUYECKHAE CBOMCTBA COJIEU B CBETE
13 IpeacTaBiIeHUil 00 bubnmorexa LIOK
bed .« https://m.edsoo.ru/00add8b2
ANMEKTPOIATUICCKOM TUCCOIHAIINN
14 IlonsiTue o ruapoanse coneu bubmmorexa HOK
AP https://m.edsoo.ru/00add9d4
Pemrenue 3agayd mo reMam
15 "OKHCIIUTEIIPHO-BOCCTAHOBUTEIIBHBIC bubmuorexa [IOK
peakiuu" u "MoHHble ypaBHEHUS https://m.edsoo.ru/00addd12
peakuuit"
[Tpaktrueckas padora Ne 1.
16 «Pentenue 3KCriepuMeHTaAIBHBIX bubnmorexa LHOK
p https://m.edsoo.ru/00addbfa
3a1au»
Pemenne 3amau no teme
17 «IIIEKTPOIUTHYECKAS TUCCOLHALINS bubmmorexa [JOK
R A HHATHL https://m.edsoo.ru/00addecO
XHUMUYECKUE PEAKIIUU B paCTBOPAX)
18 OO01mmas xapaKTepUCTHKA rajOreHOB. bu6mmoreka [IOK

https://m.edsoo.ru/00addfe2
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XJiopa

XnopoBoaopoa. CoJisiHast KUCIOTA,

bubmmoreka [IOK

19 XUMHYECKHE CBONCTBA, MOYIYCHHUE,
T https://m.edsoo.ru/00ade104
MIPUMEHEHNE
[Ipaktrueckas padota Ne 2 o Teme
20 «[Tony4enue CONSTHON KUCIOTHI Bubamorexa [OK
yi B N ’ https://m.edso0.ru/00ade348
M3y4yeHue e€ CBONUCTB»
Brruncnenus o ypaBHEHUSIM
21 XUMHYECKUX PEAKIIUNA, €CIIU OAVH U3 bubnmorexa LIOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JaH B U30BITKE
29 OO01mas xapaKTepUCTHKA JIEMEHTOB bubnuotexa [IOK
VIA-rpynmnsi https://m.edsoo.ru/00ade64a
AoTporHbIe MOTU(MUKAIIAN CEPHI.
23 Haxoxnenue cepbl U €€ coeIMHEHUI bu6mmoteka [IOK
B IIpUpoOJe. XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoaopo, CTpOCHHE, bu6mmoteka [{OK
24 .
¢u3nvecKre U XUMHUECKUE CBOMCTBA https://m.edso0.ru/00ade802
Oxcunsl cepbl. CepHasi KUCIIOTA,
25 (bu3mvYecKre U XUMHUIECKHUE CBOWCTBA bubmorexa OK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHNE
XHWMHMUYECKUE PEAKLINH, JIEKAIINE B
OCHOBE IIPOMBIIIIEHHOTO CIIoco0a
26 MOJIy4EHUS] CEPHOM KUCIOTBI. bu6muoreka [IOK
XHUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolleu cpeabl COEAUHEHUSIMU
cephl
27 BrIunciesre MacCOBOM JOJIU BBIXOA but6mmoreka [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

MIPOJYKTa peakluu

https://m.edsoo.ru/00adec8a

OO1mast XxapaKTepUCTUKA 3JIEMEHTOB
VA-rpynisbl. A30T, paclipoCTpaHEHHE

but6mmoreka [IOK

28
B Ipupojie, GU3nIecKre u https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOKWCTBA
AmMHaK, ero pu3NUecKue u

29 XUMUYECKHUE CBOMCTBA, MOJTYyYEHUE U bubmmorexa [TOK

> O https://m.edso00.ru/00adf004
MIPUMEHEHUE
[Ipaktrueckas padorta Ne 3 o Teme
30 «[Tony4yenne aMMuaKka, U3y4eHHUE ero bubmmorexa LIOK
. - 1B https://m.edso0.ru/00adf180
CBOMCTB»

31 A30THas KUCNIOTa, €€ hu3nueckue u bubnuorexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHue HUTPATOB U COJICH
aMMOHHS B KQ4e€CTBE MUHEPATBLHBIX

32 oOpeHuid. XuMHU4YECKOe bubmmorexa [TOK
YAODP ' . https://m.edsoo.ru/00adf518
3arps;3sHEHUE OKPYKAOIIEH Cpeibl
COCIMHEHUSIMU a30Ta
®dochop. Oxecua pocdopa (V) u

33 (boc:f))o pHa}I KI/ICJ'I((I))Ta (b(i)I/FI)BI/I(‘Ie)CKI/Ie u bubmmorexa [TOK

P . https://m.edso0.ru/00adf68a
XHUMUYECKHE CBOWMCTBA, IOTyYCHHE
Hcnonb3oBanue pocdaTtos B

34 KauecTBE MUHEPATbHBIX YAOOPECHUI. bu6mmoreka [IOK
3arpsi3HeHue MPUPOIHON CpeIbl https://m.edsoo.ru/00adfc20
dbocharamu
Yraepona, pacnpocTpaHeHNe B

PO, pactipoctp bubmuorexa [IOK

35 npupoje, GU3nIecKre U XUMUIECKUE

CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxkcunpl yriaepoaa, ux pu3ndeckue u
XMMHYECKHE CBOUCTBA.

but6mmoreka [JOK

3 DKOJOTUYECKHUE MPOOIEMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ oKkcuoM yriepoaa (1V)

37 VYronbpHast KUCIOTa U €€ CONu bubamorexa [IOK

https://m.edso0.ru/00ae006¢
[paktuyeckas padota Ne 4 o reme
"[losrydeHne yriekucioro rasa. bu6muoreka [IOK

38
KauectBennas peakuus Ha KapOoOHaT- https://m.edsoo.ru/00ae027e
noH"

[lepBoHavabHBIE TOHATHS 00
39 OpPraHMYECKHX BEIECTBAX KAK O bubmmorexa LOK
https://m.edsoo.ru/00ae054e
COEJIMHEHUSIX yriepoaa
40 Kpemuuii u ero coenunenus Bubamorexa [OK
https://m.edsoo.ru/00ae080a
[MpakTuaeckas padora Ne 5. Pemenue

41 JKCIIEpUMEHTAJIBHBIX 3a/1a4 10 TEME bubnuorexa [JOK
«BaxHenmue HemeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrponsnas pabota o teme

42 «Baxnelmme HeMeTaIbl ¥ BX bubamorexa [JOK

https://m.edsoo.ru/00ae0e18
COEJIMHEHUS
OO01mast xapaKTepUCTHKa XUMUIECKUX
AJIEMEHTOB — METAJIJIOB.

43 Mertannuueckas CBsi3b U bub6mmoreka [IOK
METAITAYECKasT KPUCTAILUINYECKAS https://m.edso0.ru/00ae103e
pemérka. Pu3nvecKue CBOMCTBA
METaJJIOB

44 XUMHYECKHE CBOMCTBA METAIIIIOB. bu6nmoreka [JOK
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DIJIEKTPOXUMHUYECKUH PST
HaIlpsHKEHUI METaJUIOB

https://m.edsoo.ru/00ael1156

OO1u1re crnocoObl MoTydeHus
metayuioB. CruiaBbl. Beraucienus mo

45 aBHEHHSIM XUMHUYECKUX PEAKIIAI bubmmorexa [JOK
yp PEAKIIH, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJCPKHUT
MIPUMECH
46 ITousarue o KOPpO3NK METAIIOB bubmorexa HOK
pp https://m.edso0.ru/00ae1278
but6mmoreka [IOK
47 [lenounpie MeTai b https://m.edsoo.ru/00ae14b2
48 Oxkcubl ¥ TUAPOKCUJIBI HATPUS U bubnuorexa [JOK
Kanus https://m.edsoo.ru/00ae14b2
49 [lemouHO3eMeENbHBIC METAIIITBI — bu6mmoreka [IOK
KaJbIIUA U Maroui https://m.edsoo.ru/00ael15e8
50 Baxxuerimniie coeTUHEHUS KATBIUI bubmmorexa I[IOK
g H https://m.edsoo.ru/00ael15e8
51 Pemenne 3amay mo reme "Mertamisr"
JKécTKoCTh BOJIBI M CLIOCOOBI €€ bubnuorexa [JOK
52
yYCTpaHEHHUs https://m.edsoo.ru/00ae1886
[Ipaktrueckas padorta Ne 6 mo Teme
53 "YKEcTKOCTD BOIBI 1 METOLI €6 bubmmorexa [JOK
" https://m.edso00.ru/00aelae8
yCTpaHEHUS
bubmoreka LIOK
54 An 7
FOMIHIH https://m.edsoo.ru/00aelc64
55 Am@oTepHbIe CBOIICTBA OKCHJIA U bubnuorexa LIOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmmoreka LIOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

https://m.edsoo.ru/00ae1d86

Oxcupl, TUIPOKCHIBI U COJIN JKelle3a

but6mmoreka [JOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 Pemenue 3agau no teMe "Mertasis!"
[Ipaktruueckas pabora Ne 7. Pemenue
JKCIEPUMEHTANIBHBIX 3a]a4 110 TEME bu6nuorexa [IOK
59 .
«BaxHenme MeTaJuIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS»
Brruncnenus no ypaBHEeHUsIM
XUMUYECKHUX PEaKIUN, €CITU OJUH U3
60 peareHTOB JaH B U30bITKE WU bu6nuorexa [IOK
COAEPKUT IpUMeECH. Brrunciienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIU BBIXOJ1a IPOAYKTA
peakiuu
61 Pemenwue 3amau o Teme "Mertamib"
KonTponbhas pabora 1o Teme
62 «Baxknele MeTauIbl U UX
COEJIMHEHUS»
BemectBa u maTepuasl B bu6mmoreka [IOK
63 .
IIOBCEIHEBHOM KU3HU YEIIOBEKA https://m.edso00.ru/00ae3f50
64 XUMHUECKOE 3arps3HEHNE bu6mmoreka [IOK
OKpY>KarolIeu Cpebl https://m.edso0o.ru/00ae4270
65 Ponb xumuu B perieHun bu6muoreka [IOK
IKOJIOTUYECKHX TTPOOIeM https://m.edso0.ru/00ae4270
66 PesepBHblit ypok. O600611eH1E 1 bubnuorexa LIOK
cUcTeMaTHU3alus 3HaHUU https://m.edsoo.ru/00ae0dOa
67 PezepBHblil ypok. O600111€HUE U bu6mmoreka [LIOK

CHUCTCMAaTHU3al s 3HAHHUI

https://m.edsoo.ru/00adb33c
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68 PesepBHblit ypok. O600611eH1E U 1 bu6mmoreka [IOK
cUcTeMaTH3alus 3HaHuU https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10O 68
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HNPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM TPOT'PAMMBI

8 KUIIACC

Kon
MpoBePsSIeMOTro
pe3yJibTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI OCBOCHUS OCHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1

IIo Teme: «HepBOHa‘-IaJILHI)Ie XUMHUYCCKUC ITOHATUA»

11

pacKpbIBaTh CMBICI OCHOBHBIX XHUMMYECKHMX IIOHATHM: aToM,
MOJIEKYJIa, XMMHUYECKUH DJIEMEHT, IPOCTOE BEILIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOPOJHAas W HEOAHOPOJHAs), BaJCHTHOCTH,
OTHOCHUTENIbHAs aTOMHas M MOJIEKYJspHas Macca, KOJIUYECTBO
BEILIECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas A0 XHMHYECKOTO
dJIEMEHTa B COCIWHEHUU, MOJIIPHBIN O0BEM, XMMHUUYECKas peaKifus,
KIaccupuKamus  Peaknuid:  peaklud  COCIUHCHHS,  PEeaKIuu
pa3lIOKEHUsS, PEaKUMU 3aMEUICHHUs, pPeaKIuu OOMeHa, 5K30- U
SHAOTEPMHUUYSCKHE PEAKINH, TEIUIOBOW 3((EKT peakuuu, pacTBop,

MaccoBas /1015 BELECTBA (MPOLIEHTHAs KOHLIEHTpALsl) B pacTBOpPE

1.2

WIUTIOCTPUPOBATL B3aMMOCBSA3b OCHOBHBIX XHUMHYCCKUX MOHATUU H

IMPHUMCHATD 3THU MMOHATHA IIPU OITMCAHNUU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

WCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JUJIsl COCTaBlIeHUS (POpMyI

BEIIIECTB U YPABHEHUIN XUMUYECKUX peakIui

14

PacCKpbIBaTh CMBICJI 3aKOHOB COXpPaHCHUA MacCChl BC€IICCTB,
IMOCTOAHCTBA COCTaBda, ATOMHO-MOJICKYJIIPHOI'O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

OIPCACIITh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHLIX

COCAMHCHUAX

1.6

KJIacCU(PUIUPOBATh XMMHUYECKHE pEakuu (M0 YHUCIy U COCTaBy

YYacTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIIIOBOMY 3D (DEKTY)

1.7

BBIYUCIISATH OTHOCHUTEJBHYIO MOJIEKYJISIDHYIO M MOJISIPHYKO MAaccChl

BCIICCTB




1.8

BBIYHUCIIATh MACCOBYIO OO XMMHYCCKOI'O JJIECMCHTA I10 (1)OpMy.]'IC

COEIUHEHUS,

1.9

BBIYHCJIATE MaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPE

1.10

NPUMEHSATHh €CTCCTBCHHOHAYYHBIC METObI MIO3HAHUS — HAOIIOJICHUE,
U3MEpPEHHE,  MOJICIMPOBAHUE,  OKCHEPUMEHT  (pealbHBId |

MBICJICHHBIN )

IIo Teme: «Baxuelimmue MNpEeaACTAaBUTCIIM HCOPTAHNYCCKUX BCILICCTB»

2.1

paCKpbIBaTb CMBICJI OCHOBHBIX XHMHYCCKUX TTOHATHH: OKCHI,

KHCJIOTa, OCHOBaHHE, COJIb

2.2

ONnpeaAcAITb NPHUHAIJIC)KHOCTh BCIICCTB K OHpeIICHéHHOMy KJIaccy

coeMHeHuH 1o popmynam

2.3

KHaCCI/I(l)I/II_[I/IpOBaTB HCOPTaHNYCCKUC BCUICCTBA

2.4

XapaKkTepu3oBaTh (OMUCHIBATH) OOIME XHMHYECKHE CBOMCTBA
BEILLECTB Pa3JIMYHBIX KJIACCOB, MOATBEpPXkAasi OMHCAHUE MHpPUMEpPAMU

MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIINX XUMHUYCCKHUX peaKI_II/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBA B€IICCTB B 3aBUCHMMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX

npeBpameHI/Iﬁ B pa3JIMYHLIX YCIIOBUAX

2.6

CIeI0BaTh MpaBWJIaM TMOJIb30BAHUS XUMHUYECKOM TMOCYAOM H
1a00paToOpHBEIM O00OpYIOBAaHUEM, a TaKKe IMpaBWIAM OOpaIIeHHs C
BEIIECTBAMH B COOTBETCTBUH C HWHCTPYKIMSMHU 110 BBIOJHEHHUIO
71a00pPaTOPHBIX XMUMHUYECKUX OMBITOB IO MOJTYYCHHIO U COOMPAHMIO
ra3o00pa3HbIX BEHIECTB (BOIOpOJA M KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOpPOB C ONpEACIEHHON MacCOBOM JOJIed PacTBOPEHHOTO
BEIIECTBA, TUNIAHUPOBATH U MIPOBOUTh XUMHUUECKUE IKCIICPUMEHTHI 110
pacro3HaBaHUIO pACTBOPOB IIENOYEH M KHUCIOT C TOMOIIBIO

HWHANKATOPOB (JaKkMyc, (heHondranent, METUIOPaHX U ApYyrue)

2.7

IIPOBOJUTH PACYETHI 110 YPABHEHUIO XUMHUUYECKOUN pEaKIuu

Ilo Teme: «llepuonmyeckuii 3akoH u Ilepuoaunueckas cucrema
xumuyeckux siemeHtoB JI. WM. MengeneeBa. CtpoeHue aToOMOB.

Xumuaeckas cBI3b. OKUCINTEILHO-BOCCTAHOBUTEIHHEIC peakunmn»

3.1

pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX MOHSTHIA: SIpPO aToMa,
9JICKTPOHHBIA CIIOM aroma, aToMHas OpOWTallb, paguyc aToma,

XUMHYECKas CBA3b, MOJIKIpHAd W HCIOJISAPHAasA KOBAJICHTHAsA CBA3b,




QJICKTPOOTPpUIATCIIbHOCTh, HOHHAA CBA3b, MHOH, KAaTHOH, aHHWOH,

CTCIICHb OKHCJICHUA

3.2

KHaCCI/I(l)I/IIII/IpOBaTI) XUMHUYECKUEC DJICMECHTHI

3.3

OTNMCHIBATh M XapaKTepHu3oBaTh TabimuyHyro ¢opmy Ilepuomuueckoii
CUCTEMBl XMMMUECKHMX DJJIEMEHTOB: pa3iuyaTh MOHITHUS «TJIaBHas
noarpynna (Arpynma)» u «mobounas mnoxarpynma (brpymma)y,

«MaJIbIe» U «OOJIBIIINEC) NEprUOabI

3.4

packpeiBaTh cMbich Ilepumoamdeckoro 3akona J[.M. Menneneena:
JIEMOHCTPUPOBATh TOHUMAaHUE MEPUOINICCKON 3aBUCHMOCTH CBOMCTB
XUMUYECKHX DJJIEMEHTOB OT HX TnoJiokeHus B [lepuogmdeckoit

CUCTEMC

3.5

COOTHOCHTH  000O3HAUeHHUs, KOTOphIE HWMEIOTCS B  Talmmie
«Ileppuoguyeckass  cucreMa  XUMHYeCKMX  dyiemMeHToB  J[.M.
MeHieneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB MW 3apsn supa, oOIlee YHCIo

QJICKTPOHOB U PACHPCACIICHUC UX 110 3JICKTPOHHBIM CJ'IOSIM)

3.6

OIIpCACIATH CTCIICHb OKHUCJICHUA JJICMCHTOB B 6I/IHapHI>IX

COCAMHCHUAX

3.7

ONpeseNATh BUJA XUMHUYECKOM CBsI3U (KOBaJIeHTHass M HWOHHasi) B

HCOPraHUYCCKHUX COCAUHCHUAX

9 KJIACC

Kon
NpoBepsieMoOro
pe3yJbTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YJIbTAThHI OCBOCHUSA OCHOBHOI1
06p330BaTeHLHOﬁ nporpamMmmMmabl OCHOBHOTI'O 00111ero 06p330BaHI/Iﬂ

1

Ilo Teme: ((BeIHeCTBO U XUMHWYCCKasA PCAKIUA

11

pacKkpbIBaTh CMBICI OCHOBHBIX XHMHYECKHUX TIOHSTHH: pacTBOp,
JEKTPOJIUTHI, HEDJIEKTPOJIUTHI, AJIEKTPOJUTHYECKasl AUCCOLUAIuS,
peakli MOHHOro OOMEHa, KaTajau3aTop, XMMHYECKOE paBHOBECHE,
oOpaTuMble u HeoOpaTUMBble peakuuuy,
OKHUCJINTEIbHOBOCCTAHOBUTEIbHbBIE peakuuu, OKHCJIUTENb,
BOCCTAHOBUTENb, OKHMCJIEHUE U BOCCTAHOBJIEHUE, aJUIOTPOIMS,
aMpOTEepHOCTh,  XMMHUYECKas CBA3b  (KOBAJEHTHas, HOHHAasi,

MeTaJ’IJ’II/I‘leCKaﬂ), KpUCTAJLIMYCCKas peméTKa, CILIaBbl, CKOPOCTb




XHUMHYESCKOM peaKuuu

1.2

WIUIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKHUX MMOHATUH H

MNPUMCHATH O3TU MMOHATHA IMPU OITMCAaHWK BCIIECCTB U UX HpeBpaIlIGHI/Iﬁ

1.3

COCTaBIISATh yPaBHEHUS 3JIEKTPOJUTHUYECKON AMCCOLMALUN KHUCIIOT,
LIeJIOYEN M COJIEH, IOJIHBIE M COKPAIEHHBIC YPABHEHUS DPEaKIUH

HOHHOr0 00OMeHa

1.4

pacCKpbIBaTh CYIIHOCTb OKHUCIIMTCIBHO-BOCCTAHOBUTCIIBHBIX peaKLIPIfI

MMOCPCACTBOM COCTABJICHUA 3JICKTPOHHOI'O OajaHca 3THX peaKHI/Iﬁ

1.5

MIPOBOAUTH PAcU€Thl 10 YPaBHEHUIO XUMUYECKOM peakiuu

Ilo Temam: «Hemeramnpl MU HUX COEOMHEHUS» U «MeTalbl U HUX

COCAUHCHUA»

2.1

XapaKkTepru30BaTh (ONMUCHIBATE) OOIINE U CIICU(PHUUECKUE XUMUUECKUE
CBOMCTBA IIPOCTBIX U CJIOKHBIX BEILIECTB, IOATBEPXKAAsi OIMCAHUE
IIpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX

XUMHUYCCKUX peaKI_II/Iﬁ

2.2

COCTABJIATh YpPAaBHCHUA peaKL{I/Iﬁ, MOATBCPIKAAOIMIUX CYIICCTBOBAHHUEC

TEHETHYECKOH CBS3U MCKIY BEIIECCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTU OT MX CTPOCHUA,
BO3MOXHOCTHU MPOTCKAHUA XUMHUYCCKHUX HpeBpameHHﬁ B pPa3/IMYHBIX

YCIIOBHSX

2.4

CJIcAoBaTb IpaBUJIaM  I1OJIb30BAHUA XUMHYSCKOM HOCyI[OfI )51
na60paT0prIM O60pyI[OBaHI/IeM, a TaKXC IpaBUIaM O6paIJ_ICHI/IH C
BCIIECTBAMHU B COOTBCTCTBUH C HWHCTPYKHHUAMU II0 BBIIIOJIHCHUIO
J'Ia60paT0pHBIX XUMHUYCCKUX OIBITOB IIO IOJNYYCHHIO U CO6I/IpaHI/II-O

ra3000pa3HbIX BEIIECTB (aMMHaKa M YTJIEKHUCIIOTO Ta3a)

2.5

IpOBOAWUTL PCAKIWH, MTOATBCPKAAIOIINEC KAQYEeCTBEHHLI COCTaB
Pa3IMYHbIX BCUICCTB: pacClo3HaBaTb OIBITHBIM HYTCM xJjopuna-,
Opomua, womua, kapOonmar, Qocdar, cwimKaT, Cyibdar,
TUAPOKCUAUOHBI, KaTUOHBI aMMOHHA, HOHBI H3YUYCHHBIX MCTAJUJIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BELIECTB

Ilo Teme: «XuMHsl U OKpYXkaroliasi cpena»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuUMHUYeckux moHsTui: [IJK

BCIIECTBA, KOPPO3HA METAJIIIOB

3.2

IPUMCHATE OCHOBHLBIC OIICpaliuu MBICIIUTETbHOM JCATCIIBHOCTH —




dHaJIu3 MW CHHTC3, CPaBHCHUC, O606IH€HI/I€, CUCTCMATHU3allHuIO,
BBIAIBJICHUC TIPUYHMHHO-CIICACTBCHHBIX CBsA3EH — Il U3YUYCHUA
CBOMCTB BE€IICCTB M XUMHYCCKHUX peaKuHﬁ; €CTCCTBCHHOHAYYHBIC
METOJAbI IIO3HAHHUA — Ha6J'IIOJICHI/I€, HU3MCPCHUC, MOACIHNPOBAHUC,

JKCIIEPUMEHT (peasibHbI U MBICJICHHBIN )




HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

8 KUIIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHMS

1

HepBOHaqaanHe XUMHUYCCKUC ITOHATHA

11

[Ipeamer xumuu. Poiab XUMUU B KM3HU YeOBEKAa. XUMHUS B CHUCTEME HAYK.
Tena u BemecTBa. PU3MYECKHE CBOMCTBA BEMIECTB. ArperatHoe COCTOSIHUE

BCIICCTB

1.2

Ilonsarue o METOJax IMO3HaHWA B XUMHH. Ywucteie BC€IICCTBA U CMCCH. CnocoObl

pas3aeneHus cMecen

13

ATOMBI H MOJICKYIJIBL. Xumuueckne daeMeHThl. CHMBOJIBI  XMMHYECKUX

QJICMCHTOB. HpOCTLIe " CJIOXKHBIC BCIICCTBA. ATOMHO-MOJ'IGKYJIﬂpHOC yucHue

14

Xumudaeckast (bOpMYJ'Ia. BanenTHOCTE aTOMOB XHMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocCTaBa BCIIICCTB. OTtHOCHUTENIbHAS aTOMHasAa macca.
OTtHOCHUTENIHHAS MOJICKYJIApHas Macca. Maccosas J0JIs1 XUMHUYCCKOI'O 3JIEMCHTA

B COCAMHCHHUH

1.5

KomnuectBo BemectBa. Moisib. MossipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHCla CTPYKTYPHBIX €AMHUI] BemiecTBa. Pacuétsl mo Qopmynam

XUMHUYECKUX COeIUHCHUN

1.6

du3nueckue U XUMHUUYECKHE SBJICHHUA. XUMHYECKas peaKkuus u eé IIPpU3HAKHU.
3aKoH COXpaHCHHUA MACChI BCIICCTB. Xumudeckue YpaBHCHHA. KJ'IaCCI/I(bI/IKaI_II/IH

XUMHUYECKHUX peaKIui (COeqUHEHUs, pa3IOKEHHs, 3aMEIIeHNs], 0OMEHa)

1.7

XHUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOU MOCY/I0H, ¢ MpaBUiIaMu
paboTtel B Jaboparopuu U TOpuéMamMu  oOpamieHuss ¢ J1abopaTOpPHBIM
o0OpyJIOBaHMEM, HW3yYeHHE U ONHCAaHWEe (PUIUYECKUX CBOWCTB 0O0pPasloB
HEOpPraHWYECKNX BEIIeCTB, HaOMIOAcHWE Qu3ndyeckux (IUIaBIICHUE BOCKA,
TasiHUE JIbJIa, PACTUPAHHUE caxapa B CTYIKE, KUTMICHHE U KOHACHCAIMS BOJbI) U
XUMHUYECKHX (TOpeHHe CBeYM, [MPOKAIMBaHWE MEIHOW  MPOBOJIOKH,
B3aMMOJICHCTBUE MeJa C KHCIOTOM) SBICHUN, HAONIOJCHHE U OIHCaHUE
MPU3HAKOB TMPOTEKAaHHWA XUMUYECKUX peakiuii (pa3loKeHHue caxapa,
B3aMMOJICHCTBUE CEPHOM KUCIOTHI C XJOPUAOM Oapusi, pasloKeHue
ruapokcuaa meau(ll) mpu HarpeBanum, B3aMMOJECHCTBHE Kejie3a ¢ paCTBOPOM

comm meau(ll), mzydenue cmocoOoB pa3aeneHus: cMeceit (C MoMOIIbI0 MarHuTa,




¢bunbTpOBaHMUE, BbIMApUBAHUE, NUCTWLISAIUSA, XpoMaTorpadus), MpoBeACHUE
OYHCTKHU TIOBAPEHHOW COJIM, HAOIIOJEHUE U OTNICAHHUE PE3YJIbTATOB IIPOBEICHUS
OTbITa, WUTIOCTPUPYIOLIETO 3aKOH COXpPaHEHHsI MacChl, CO3JlaHHuEe MoJienei

MOJIEKYI (IIIApOCTEPIKHEBBIX )

Baxnelimue npencraBuTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciopon — 3jeMeHT W mpocToe
BelecTBO. HaxoxaeHue kucimopona B MpHUPOAE, PU3NYECKUE U XUMUYECKUE
cBoiictBa (peakiuu ropenus). Oxcunsl. Ilpumenenue kucnmopona. CrocoOsl
MOJYYCHUST KHUCIIOpOJia B J1a0OpaTOpMM W TMPOMBIIUICHHOCTH. KpyroBopor

KHcnopoa B mpupoe. O30H — alyoTponHas MOAU(PHUKAIUS KUCIOPOIa

2.2

TemnnoBoii 3¢HEeKT XUMUIECKON peaKIiu, TS PMOXUMUYECKUE YPaBHEHHUS, IK30-
Y SHIOTEPMHUYECKUE Peakinu. TOIUIMBO: YroJib M METaH. 3arps3HeHne BO3/1yXa,

yCUJICHHE TTapHUKOBOTO 3((ekra, paspyiieHne 030HOBOTO CIIO0s

2.3

Bonopon — snmement u mpocroe BemecTBo. HaxoxxneHnue Bompopoaa B IPHUPOJE,
¢u3nyeckue W XUMUYECKHE CBOMCTBA, IMPUMEHEHHE, CIOCOOBI TOIyYEHHS.

Kucnorte! 1 conu

2.4

Monsipabiii 00BEM Ta30B. Pacy€Thl MO0 XUMUYECKUM ypaBHEHUSIM

2.5

®dusznyecknue CcBOWcTBA BOAbl. Boma kak pactBopuTeiab. PacTBOpBIL
HacmmeHHme N HCHACBIIICHHBIC PAaCTBOPHI. PaCTBOpI/IMOCTB BEIICCTB B BO/JE.
MaccoBast nons BemecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBAa BOJIBIL.
OcHoBanus. Ponp pacTBOpoB B mpupoJe W B KHU3HU denoBeka. Kpyrosopor
BOABI B IpUpoje. 3arpsA3HEHHE MpPHUPOAHBIX BojA. OxpaHa U OYMCTKa

MPUPOAHBIX BOJ

2.6

Knaccudukamus nHeopranmueckux coeauHeHudd. Oxcuapl. Kmaccudukarms
OKCHJIOB: coJjieoOpa3yromme (OCHOBHBIE, KHCJIOTHBIE, aM(oTepHble) U
HecoseoOpasyrone. Homenkmatypa oxcuaoB. Du3nyeckre W XUMHUYECKUC

cBoiicTBa OKCHAOB. [losydeHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknatrypa ocHOBaHU. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHuil. [TosryueHne ocHOBaHUI

2.8

Kucnorsl. Knaccupukanus kucior. Homenknatypa kucinor. @usnueckue u
XUMHYECKHE cBoMcTBa KUCIOT. Pan akruBHoctu MetauioB H.H. bekerosa.

HOHy‘{eHI/IC KHUCJIOT

2.9

Comu. Homenkinarypa coseil. dusznueckue M XUMHUYECKHE CBOMCTBa COJIEH.

[Tonyuenue coneu




2.10

I'enetnueckas cBI3b MCKAY KiIaCCaMH HCOPTAaHUYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XHAMHUYECKUN  DKCIIEPUMEHT: KA4eCTBEHHOE  ONpENEJICHUE  COAECpP/KaHUsA
KHCIIOpO/la B BO3/JyXe, IMOJIy4eHHE, COOMpaHME, PACIIO3HABAaHHWE U H3y4YECHHE
CBOMCTB KHCIIOpOJa, HAOMI0EHNE B3aUMOJIECHCTBUS BEIIECTB C KUCIOPOAOM U
yCJIOBUSI BO3SHUKHOBEHUS U MPEKpallleHusl TOpeHus (I1okapa), 03HaKOMJIEHHUE C
o0Opa3iaMM OKCHJOB M ONHCAaHUE WX CBOICTB, NOJy4YeHHE, cOoOHMpaHHe,
pacro3HaBaHUE W HU3y4YEHUE CBOWCTB BOJOpOJa (FOpEHHUE), B3aUMOJICHCTBHE
Bogopoaa ¢ okcuaoM menu(ll) (Bo3MoKHO MCTIONB30BaHUE BUEOMATEPUATIOB),
HaOmoZieHne OoOpa3lloB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIe10BaHHUE
O0COOCHHOCTEl pacTBOPEHHS BEIIECTB C PA3IMYHOM PAaCTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MacCOBOM J10JIel pacTBOPEHHOTO
BEIECTBA, B3aMMOJCIHCTBHE BOJAbI C MeTaulaMU (HATpUEM U KaJlbLUEM)
(BO3MOXKHO HCHOJB30BAaHUE BUJEOMATEPHAIIOB), OIpPEACIEHUE PACTBOPOB
KHCIIOT M IIeJo4Yeil ¢ TOMOIIbI0 HHAMKATOPOB, HCCJel0BaHUE 00pa3LoB
HEOPraHMYECKHX BELIECTB pa3JIMYHbIX KJIACCOB, HAOIIOJEHHE W3MEHEHUS
OKpacKM HHJUKAaTOpPOB B pacTBOpax KHUCIOT U IIEJ0Yell, u3ydyeHue
B3aumojeicTBus okcuga menu(ll) ¢ pactBopom cepHON KHUCIOTBI, KUCIOT C
MeTaJlZIaMU, PEaKIUA HEUTPAIIU3aLMY, TI0Jy4EHUE HEPACTBOPUMBIX OCHOBAHMM,
BBITECHEHME OJIHOTO MeTajla JpYyIrMM U3 pacTBOpa COJH, pELIEHUE
JKCIIEPUMEHTAIIBHBIX 3a/ad M0 TeMe «BakHellne Ki1acchl HEOPraHMYECKHUX

COEIMHEHUID)

[Tepuoanueckuii 3akoH u [lepruoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB
J.1. Menneneea. CTpoeHne aToMoB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCJILHBIC PCAKIINN

3.1

[lepBble MOMBITKH KIacCH(PUKALMKM XUMHUYECKUX diieMeHTOB. [loHsTue o
IpyNnax CXOIHBIX AJIEMEHTOB (ILEJIOYHBIE U IIEIOYHO3EMEJIBHBIE METAJUIbI,
rajloreHbl, MHEPTHbIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT amdoTepHbIe

OKCHUABI U TUAPOKCHUIBI

3.2

[Tepuonnueckuii 3akoH. [lepuoandeckas cucrema XuMudeckux snemeHToB J[. M.
Menneneena. Kopotkonepuonnas u JUTMHHOTIEPUOTHAS dbopmbl
[lepnonnueckoir cucrteMbl xumudeckux oanemeHToB [[.M. Menneneesa.
[lepuonbr u rpynnsl. PU3HYECKUH CMBICI IOPSAKOBOTO HOMEPA, HOMEPOB

nepuoaa v rpyuribl 3JICMCHTA

3.3

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonel. Dnexrponsl. CtpoeHue

QJICKTPOHHBIX 000JI0Y4CK aTOMOB MEPBLIX 20 XHUMHMYECKUX DJIECMCHTOB




[Tepuonnueckoit cucrembl .M. MenaeneeBa. XapakKTepuUCTUKa XHMHUYECKOTO

3JIEMEHTa 10 ero nojoxeHuto B [lepuoandeckoii cucteme .M. Menneneena

3.4

3aKOHOMEPHOCTH HW3MEHEHHUs pajJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO TPYIIAM M IEPHOJAM.
3nauenue Ilepuonnueckoro 3axona u Ilepuonnueckoil cucTEMbl XMMHUYECKHUX
3JIEMEHTOB Il pa3BUTHUS Hayku W mpakTuku. J[.M. MeHneneeB — y4€HbI U

rpaxJaHvuH

3.5

Xumuueckas cBa3b. KoBaneHTHas (HOJ'I}IpHaH u HCHOHHpHaﬂ) CBA3b.

BJ'IGKTPOOTpI/IHaTeJ'IBHOCTB XAMHYECKHX 3JIeMeHTOB. MoHHas cBI3b

3.6

Crenenb okucieHus. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl

OKHCIICHHS M BOCCTaHOBICHUA. OKHUCINUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN JKCHEPUMEHT: H3Y4eHHE O0O0pas3loB BEIECTB METANIOB U
HEMETAJJIOB, B3aUMOJACHCTBUE THJIPOKCHAA LHHKA C PAacTBOPAMHU KHUCIOT U
LIEJI0YEH, TIPOBEICHUE OIBITOB, WIUIIOCTPUPYIOLIUX IPUMEPBI OKUCIUTEIBHO-

BOCCTaHOBUTEJBHBIX peakLuil (TOpEeHUE, peaKLUU Pa3I0KEeHHs, COEINHEHUS)

9 KJIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHMS

BeH.IeCTBO U XUMHUYCCKasA pCaKus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. [lepuoguyeckas cucteMa XuMudeckux snementos /.M.
MenpeneeBa. CtpoeHrne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUH CBOWCTB
XUMUYECKUX DJEMEHTOB TMEPBBIX TPEX TNEPHOJOB, KA, Kalblldsid M UX
COCIMHEHUN B COOTBETCTBUU C IMOJOKEHUEM 3JIEMEHTOB B llepmoamueckoii

CUCTEMC U CTPOCHUCM UX aTOMOB

1.2

Crpoenue BemiecTBa: BHABbI XUMHUYECKOM CBsI3U. THMBI KpPUCTAUNIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKI
Y BHJIa XUMUYeCcKOU cBsi3u. Kimaccudukanus 1 HOMEHKIATypa HEOPraHHUECKUX
BEIIECTB (MEXAYHapOAHas W TpUBHAJIbHAsA). XMMHUYECKHE CBOICTBAa BEIECTB,
OTHOCSIIUXCS K  Pa3jiMYHbIM  KjaccaM HEOpPraHMYeCKHX COeJIMHEHUH,

TCHCTUYCCKAas CBA3b HCOPTaHNMYCCKUX BCIICCTB

1.3

Krnaccugukanys XuMu4ecKkux peakiuii Mo pa3IuyHbIM [IPU3HAKaM (110 YUCITy U
COCTaBy YYacCTBYIOUIMX B PEAKIWU BEIIECTB, MO TEIIOBOMY 3(dexTy, mo

W3MCHEHHUIO CTENCHEH OKHMCICHUS XMMHYCSCKHUX 9JICMCHTOB, II0 06paTI/IMOCTI/I,




110 Y4aCTHUIO KaTanmaTopa). OK30- u OHIAOTCPMHUUCCKUC p€aKuuu,

TEPMOXUMHUYECKHE ypaBHEHUS. [IoHATHE O CKOPOCTH XUMUYECKOM peakunuu

1.4

[lonstue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX peakuusax. [lonsrue o
TOMOT'€HHBIX M T€TePOreHHbIX peakuusax. [loHsTue 0 XuMUUYEeCKOM paBHOBECHUHU.
@axTophl, BIUAIOIIME HAa CKOPOCTh XUMHUYECKOW pEaKUMU U TI0JO0XKEHHUE

XUMHYECKOI'0 paBHOBCCHUSA

1.5

OKHCIUTEIIEHO-BOCCTAHOBUTEIBHBIC pcakuunu, 3J'IeKTp0HHLII71 OanaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHOM pCaKknuuu. CocrapieHue ypaBHeHPIfI
OKHUCINTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ C HCIIOJB30BaAaHHCM MCTOAA

AIEKTPOHHOTO OanaHca

1.6

Teopusi 2JIEKTPOJIMTUYECKON AUCCOLUUALIMU. DJICKTPOJIUTHI U HEIIEKTPOIUTHI.
KaTtuonsl, aHnoHbpl. MexaHn3M JUCCOIMAIMKM BELIECTB C PA3JIMYHBIMU BUJIAMH
XUMHUecKol cBs3u. CteneHb qucconnanuu. CUIbHBIE U cl1a0ble 3JIEKTPOJIUTHI.
Peaknmu noHHOrO OOMeHA. YCIOBHS NMPOTEKAHHS pPEaKIMid MOHHOTO OOMeHa,
IIOJIHBIE U COKpAIlEHHBIE HOHHBIE YpaBHEHMs peakuuidl. CBOHCTBAa KHCIIOT,
OCHOBaHMH U CONEil B CBeTe TPEACTAaBICHUA 00 3SICKTPOTUTHYECKOU

JAUCCoHalu. KadecTBenHble pcaKu Ha NOHBI. Ilonsatue o TUAPOJIN3C colei

1.7

XUMHUYECKUIH DKCIICPUMEHT: O3HAKOMJICHHE C MOJCISMHU KPHCTALTHYECKUX
PEIIETOK HEOPraHWYECKHUX BEIIECTB — METAIIOB W HEMETauioB (Tpadura U
ajMasa), CJIOXKHBIX BEIIECTB (XJOpHIa HATPUs), HUCCICIOBAHUE 3aBHCHUMOCTH
CKOPOCTHM XHMHYECKOM peakuud OT BO3ACHCTBUS pa3IUYHBIX (PaKTOPOB;
WCCIIEZIOBAaHUE  BJIEKTPONPOBOJAHOCTH  PACTBOPOB  BEIIECTB,  IpoIecca
JUCCOIMALMU  KUCJIOT, MIeNoyel © conedl  (BO3MOXKHO — HCIIOJIb30BaHHE
BUJICOMATEPUAJIOB); TPOBEJACHUE ONBITOB, WUIIOCTPUPYIOLIUX IPU3HAKU
MPOTEKAHUs PEaKIMii MOHHOTO oOMeHa (00pa3oBaHMEe OCaJKa, BBIICICHUE Tra3a,
o0pa3oBaHUE BOJIbI); OMBITOB, WJUTFOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX peakluil (TOpeHHE, PeaKIuu Pa3IoKEeHUS, COCTUHEHUS);
pacro3HaBaHHE HEOPTAaHWMYECKUX BEHIECTB C MIOMOIIbI0 KAYeCTBEHHBIX PEaKInui

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemerams 1 ux COCIUHCHUA

2.1

OOmast xapakrepucTuka TamoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIC CTeNeHU okuciieHus. CTpoeHne U GU3HYECKUe CBONCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XWUMHUYECKHME CBOWCTBA Ha MpPUMEPE XJopa
(B3auMoieiicTBHE C MeTajllaMH, HEMETAJUIaMH, IIeI04amMH). XJIOPOBOIOPO/I.

ConsHas KHUCJI0Ta, XUMHUYCCKHUC CBOfICTBEl, MOJIYUYCHHUEC, IPUMCHCHHC. I[Cf[CTBPIC




XJiopa U XJIOPOBOAOpOJa Ha OpPraHMU3M YCJIOBCKA. Baxneimme XJIopyuabl 1 HUX

HaxO0XXJICHUE B MPUPO/IC

2.2

Obmas xapakrepuctuka 3eMeHTOB VIA-rpymnmbel. OcoOE€HHOCTH CTPOEHHS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue u (pu3nueckue cBoiicTBa
MPOCTBIX BEIIECTB — KHCIOPOJAa H CEpbl. AJUIOTPONHBIE MOJU(PHUKAIMN
KHCJIOpOJIa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOpPOA, CTPOCHHE,
¢u3nyeckne M XUMHUYECKHe CBoWcTBa. OKCHIBI Cepbl KakK MpPeICTaBUTENN
KHUCJIOTHBIX OKCHIIOB. CepHasl KHCIOTa, (pU3UYecKrue U XUMHUYECKHE CBOMCTBA
(obmme Kak MpeacTaBUTENs Kiacca KHCIOT M cnenuduueckue). XUMHUYECKHe
peakuuu, Nexalmue B OCHOBE MPOMBIINIICHHOTO crnoco0a MOTy4YeHHs] CepHOU
kucinoTel. Ilpumenenue. Conu cepHOMl KHUCIOTHI, KaueCTBEHHAs pEAKUUs Ha
cynbdar-uoH. HaxoxxneHnue cepel U €€ COeAMHEHUN B MpUpOJEe. XUMUYECKOE
3arps3HEHUE OKPYKAIOMIEH Cpelbl COSAMHEHUSIMU Cephbl (KUCIOTHBIC IOXKIH,

3arps3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €T0 TIPEIOTBPAIICHUS

2.3

OOmast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTEIICHH OKUCIICHUS. A30T, paclpOCTpaHEHHE B IPUPOJIE,
¢u3nyeckre U XUMU4ecKue cBoicTBa. KpyroBopor a3ora B npupojae. AMMHaK,
ero ¢u3nyeckue W XMMUYECKHE CBOICTBa, MojydyeHue U npumeHenue. Comu
aMMOHUs, MX (u3nyeckue U  XUMHUYECKHE CBOICTBa, IPUMEHEHHE.
KauecTBeHHas peakuuss Ha MOHbI aMMOHMs. A30THasi KUCJIOTa, €€ MOJydyeHHE,
¢bu3mveckue M XUMHUYECKHE CBOWCTBA (00IME Kak TMPEeACTaBUTENS Kiacca
KHUCJIOT U crnenuduueckue). Mcnonp3oBaHue HUTPATOB M COJICH aMMOHMS B
KauecTBe MHUHEpaJIbHBIX yn0OpeHui. XUMHUYECKOe 3arpsi3HEHUE OKpY’Karolei
Cpelbl COeTMHEHUSMU a30Ta (KUCIIOTHBIC TOKIH, 3arps3HEHIE BO3/IyXa, TIOYBHI

1 BOJIOEMOB)

2.4

®ocdop, amnorponHsle Monudpukauu docdopa, Gusnyeckrne U XUMHUYECKHE
cBoiictBa. Oxcua ¢dochopa(V) u dochopnas xkucinora, QuMUecKue u
XMMHYECKHe CBOicTBa, moinyudeHue. Mcmonb3oBanue ¢ochaTroB B KayecTBe

MUHEPATbHBIX YA0OpEeHUN

2.5

O6mas xapakrepuctuka 3jeMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHBIE CTETICHW OKUCJICHUSA.  YTIEpOJa, aJUIOTPOITHBIC
Moau(UKaIMU, PACIpPOCTPAaHEHHE B MPHUPOAE, (U3HUECKHE H XUMHUYECKHE
cBoicTBa. Azncop6uus. Kpyrosopor yriepoaa B npupone. Okcuabl yriiepoaa,
ux (uznyecKkue W XMMHUYECKHE CBOWCTBA, ACWCTBUE HA >KUBBIE OpPTaHHU3MBI,

MOJTydeHUE M MPUMEHEHHUE. DKOJOTHYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM




yraepona(lV); rumore3a rno0agbHOTO TOTETUICHHS KJIWMAaTa;, TMapHUKOBBIMA
a¢pdexr. YrompHas kuciaora U e€ comM, uX (HUINIECKUE U XUMUUYECKHE
CBOICTBa, MOJy4YeHHWE W TpUMcHeHHe. KadecTBeHHasi peakius Ha KapOOHAT-
noHbl. Mcnonp3oBanue KapOOHATOB B OBITY, MEAHMIIMHE, MPOMBIIIICHHOCTH U

CEIILCKOM XO3SUCTBE

2.6

[lepBoHaYaIbHBIE TOHSATHS 00 OPTaHMYECKUX BEIIECTBAX KAK O COCAMHECHHSX
yriaepojna (MeTaH, 3TaH, 3TWJEH, AalETWICH, 3TaHOJ], TJIUIEPHUH, YKCyCHas
kucnota). x coctaB u xumuyeckoe crpoenue. [loHstue o Ouomorudecku
BaKHBIX BEIECTBAX: XHpax, OeNKax, yrieBoJaXx — U HUX POJIU B IKU3HH
yejgoBeka. MarepuaibHOE€ €IUHCTBO OPraHUYECKUX U HEOPraHWYECKUX

COeIUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue # XMMHUYECKHE CBOWCTBA, MOJIY4YEHHE U
npumenenune. CoenuHeHHs KpemHHUsi B mpupoae. OO0mme mpeacraBieHus 00
okcuze kpeMHus(1V) n kpemuueBoil kucnore. CUIIMKAThl, UX UCIOJIb30BAaHUE B
OBITY, METUIIMHE, TIPOMBIIIICHHOCTH. BaxkHeHIe CTPOUTEIbHbIE MaTePUaIbI:
KepaMuKa, CTEKJIO, IEeMEeHT, OeToH, jxene300eroH. [IpoOmembl OGe3omacHOTO

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGIIHGBHOFI KHN3HU

2.8

XUMHUYECKUI HKCHEPUMEHT: H3ydeHHEe 00pa3lloB HEOPraHMYECKUX BEILECTB,
CBOMCTB COJISIHOM KHCJIOTBI; NPOBEIECHNE KAYECTBEHHBIX PEAKLUI Ha XJIOPHUI-
HMOHbl M HaOJIOJEHHE IPHU3HAKOB HX IPOTEKAHUs; OIBIThL, OTpa)KaroLIUe
¢u3nyeckue U XMMHUYECKHE CBOWCTBA TraJIOTEHOB U UX COEIMHEHUH (BO3MOXKHO
WCIIOJIb30BaHNE BUJICOMATEPHANIOB); O3HAKOMJIEHHME C O0pa3lamMu XJIOPHIOB
(raoreHuIoB); O3HAKOMJIEHHWE C O00pa3lamMu cepbl U €€ COCTUHCHUSIMHU
(BO3MOXKHO  HCHOJb30BAaHUE BUICOMATEpPHAJIOB); HAOJIOJEHUE Ipolecca
oOyrIIMBaHUs caxapa IMoJ JCHCTBUEM KOHICHTPHUPOBAHHOW CEPHOM KHUCIOTHI;
U3yueHHE XMMUYECKHX CBOMCTB pa30aBIEHHOW CEpHON KHCIOTHI, MPOBEICHHE
KayeCTBEHHOW peakuuud Ha cynbdar-uoH u HaOIIOJACHHWE TpuU3HaKa eé
MPOTEKaHUS; O3HAKOMJIEHHE C (PM3NYECKUMU CBOMCTBAMU a30Ta, (pocdopa u ux
COEIMHEHUN (BO3MOYKHO HCHOJb30BAaHUE BHJIEOMATEpUAOB), o0Opa3LaMu
a30THBIX U (OochHOPHBIX yIOOpPEHUH; MoIydyeHe, COOMpaHue, paclioO3HaBaHUE U
U3Y4YCHHE CBOMCTB aMMMAaKa; IPOBEJCHHE KAadyeCTBEHHBIX DPEAKUUN HAa HOH
aMMOHUS U (QochaT-uOH M U3yYEHHE NPU3HAKOB MX IPOTEKaHMS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCIJIOTHI C MEIbIO (BO3MOXKHO
UCIIOJIb30BAaHNUE BUJEOMATEpUANIOB); H3YyUYEHUE MoOjJeNel KpPUCTAIIMYECKUX
peméTok anmaza, rpaduTa, (QyIepeHa; O3HAKOMIIEHHE C IPOIECCOM

aJIcopOIMK PAcTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTUBOTrasa; MoJlyueHue, coOupaHHe, paclo3HAaBaHWE U H3y4YCHHE CBOWCTB
YTJIEKUCIIOT0 Ta3a; IMPOBEJCHHE KAaueCTBEHHBIX peakluili Ha kapOoHAaT- U
CWJIMKAT-MOHBl M H3y4YeHUE TMPU3HAKOB HX TMPOTEKaHMs; O3HAKOMIIEHUE C
MPOAYKIIMEH CHIIMKATHON MPOMBIIIICHHOCTH, PEIICHHE SKCTICPUMEHTAIBHBIX

3a7a4 o TeMe «BakHeHne HeMeTalluTbl U UX COSTUHEHUS)

Mertamisl 1 uxX COCIUHCHUA

3.1

OO01mmas xapakTepUCTUKa XUMHUYECKHUX 3JIEMEHTOB — METAIIJIOB HA OCHOBAaHUH MX
nojnoxkenuss B llepuommueckoi cucreMe XuMuueckux dneMmeHtoB /.M.
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE METalIOB. MeTannnyeckas CBsi3b U
METaJUIMueCKass KpUCTAUIMYECKas PpPelETKa. DJICKTPOXUMUUYECKUU  psif

HanpsHKEHU METAJJIOB

3.2

dusnyeckue U XUMUYECKHUE CBOMCTBA MeTa/uioB. O0mue cnocoObl NOIy4eHUs
MeTayuioB. [loHATHE O KOPPO3HH METANIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. Cruiassl (CTallb, YyT'yH, JIOPaJlOMUHUIN, OpOH3a) U UX IPUMEHEHUE B

OBITY M IPOMBIIIIIEHHOCTH

3.3

[enounble MeTawibl: nosnoxeHue B llepuonuueckoid cucTeMe XUMHUYECKUX
snemenToB /.M. MenneneeBa; CTpoeHHE UX aTOMOB; HaXOXIEHUE B MPHUPOIE.
OuznvecKkue 1 XUMUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIBI U
TUAPOKCUABl HaTpusd M Kanud. [IpuMeHeHHe ILIeJOYHBIX METAJIOB M HX

COeIUHEHUN

3.4

Illemouyno3eMeNnbHbIE  METAJIbl MarHuii W KajdbLMA: IIOJIOKCHHE B
[lepnonnueckoii cucreme XumMu4eckux ieMeHToB .M. Menzaeneesa; crpoeHue
UX aTOMOB; HaxOXIEeHHE B Inpupoae. PU3NUYECKHE U XMMHUYECKHE CBOMCTBA
MarHus U Kanpuus. Bakneimme coeauHeHus KanblMs (OKCHI, THIPOKCHJ,

conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AnromuHui: TojokeHue B [lepriognueckoil cUCTeMe XUMHYECKHUX DIIEMEHTOB
JI.1. MenneneeBa;, CTpoeHHE aToMa, HaxOXJAeHHWE B mpupojae. Duszndeckue u
XUMHYECKHE CBOMCTBA alfoMUHUA. AM(OTEPHBIE CBOMCTBA OKCHIA M THIPOKCHIA

AJIFOMHHUA

3.6

Kenezo: nonoxenue B [lepruoanueckoi cucreme XUMUYECKuX 3ieMeHToB J[.M.
MenpeneeBa; CTpoeHHME aTOMa; HaxoxkAeHHe B mpupoae. dusmueckue u
XUMUYECKHE CBoOMcTBa xene3a. Okcuabl, ruapokcuabl u conu sxeneza(ll) u

xene3a(lll), ux cocras, cCBOWCTBA U TIOTyUYCHUE

3.7

XUMUYeCKUH OKCIICPUMCHT: O3HAKOMJICHUC C 06pa3uaMH MCTAJJIOB U CIIJIaBOB,

nux (bI/I3I/I‘ICCKI/IMI/I CBOﬁCTBaMH; HU3Yy4YCHUC PE3YJIbTATOB KOPPO3UHU MCTAJJIOB




(BO3MOXHO UCIOJIb30BaHUE BUJIEOMATEPHUAIIOB), ocobeHHoCTeH
B3aUMOJICHCTBMSL  OKCHJA KajblMg M HaTpus C BOAOH  (BO3MOKHO
UCIOJIb30BAaHUE BUEOMATEPUANIOB); HCCIEIOBAHUE CBONCTB >KECTKOM BOJBI;
mporecca TOPEHUs JKejle3a B KHUCIOpPOoJEe (BO3MOXKHO  MCIIOJIb30BaHHE
BUJICOMATEPHUAJIOB); NMPU3HAKOB MPOTEKaHUSI Kau€CTBEHHBIX pEaKLUUi Ha MOHBI
(MarHusi, Kanplysi, amoMuHUs, 1uHKa, xkenesa(ll) u sxemesa(lll), memu(ll);
HaOJI0ZICHUE U OINMCAaHKE MPOIIECCOB OKpAIIMBAaHUS TUIAMEHH MOHAMHU HATpUS,
Kamus W Kanblug ~ (BO3MOXKHO — MCIIOJIB30BAHME  BHUJEOMATEpUAJIOB);
ucciieioBaHue aM(OTEpHBIX CBOMCTB T'MIPOKCHAA ANTIOMMHHUS M THIPOKCHIA
LIMHKA; pELICHHE 3KCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BakHeine MeTasuibl U

X COCOAUHCHUA)

XuMUs U OKpy)Karomias cpea

4.1

Hosble maTepuanbl u TexHonoruu. BemiecTBa U mMaTepuasnbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XUMHUS U 3J0pOoBbE. be3omacHoe HCIOJIb30BAHUE BEIIECTB U
XUMUYECKUX peakiuii B ObiTy. IlepBas momomip Npu XUMHYECKUX OKOTrax M

OTpaBJICHUAX

4.2

OCHOBBI ~ 3KOJIOTMYECKON  IpaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHHE
okpyxkaromieit cpeasl [1/IK. Pons XxuMum B penieHur 3KOJIOTHIECKUX TPOOIIEM.
[IpuponHble HMCTOUYHUKHU YTIAEBOAOPOAOB (yroib, MPUPOIHBIA Ta3, HEPTb),

MPOJYKTHI UX NMEPEepadOTKU, UX POJIb B OBITY U MPOMBILUIEHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue o0pa3LoB MaTepuaioB (CTEKJIO, CIUIaBbI

METaJJIOB, TOJIMMEPHBIE MaTEPUAJIb)




HHPOBEPAEMBIE HA OI'3 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSA OCHOBHOI OBPA3OBATEJBHOI
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

Kon
NpPoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpedOBaHUS K MPeIMETHBIM pe3yJbTaTaM
0a30B0Oro ypoBHsl OCBOCHHsI OCHOBHON 00pa3oBaTe/1bHOI
NPOrpaMMbl OCHOBHOI 0 001ero odopasopanusi Ha ocnope ®PI'OC

1

IIpencrasnenue:

11

O TMO03HABA€MOCTH SIBICHUI MNPUPOABI, MOHUMAHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH KaK 00JIaCTH COBPEMEHHOTO
€CTeCTBO3HAHMsI, KOMIIOHEHTa OOIed KyJIbTyphl M MPaKTHYECKOU
NEeSITENIbHOCTH 4YelIOBEKa B YCIOBUSIX COBPEMEHHOIO OOIIECTBa;

IMIOHUMAaHHUEC MECTa XUMUHU CPCAU APYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOAAX IMO3HAHWUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MCTOAAX HCCICAOBaHHA BCIICCTB U HU3YUYCHUA
XUMHNYCCKUX peaKuHﬁ; YMCHUC HUCIIOJIB30BAaTh MOACIN JJIA

00BSICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccUOHATBHON NeSTeNbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JIOCTHIKEHUSX
XMMUYECKOM HAayKH, 4YTO IO3BOJIUT OOYYarOIIUMCS paccMaTpUBaTh
XUMHUIO KakK cepy cBoelt Oyaymieil npopeccuoHaabHON JesITeIbHOCTH
U cenaTh OCO3HAHHBIM BBIOOp XMMHM Kak MPO(HUIBHOrO mpeaMmeTa

MIPHU TIEPEXO0ie Ha YPOBEHB CPEIHETO O0IIeTo 00pa3oBaHUs

BrnaneHue cucreMOl XMMMYECKUX 3HAHMM M yMEHUE IIPUMEHSATH

CUCTCMY XUMHNYCCKUX 3HaHHfI, KOTOpas BKIIFOYACT:

2.1

BOXHEHINIME XHMHYECKHE TIOHATHS: XUMHUYCCKHH OJIIEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, MPOCTOE M CIOKHOE BEIECTBO, OJHOPOJHAS U
HEOJTHOPO/JHAs CMECh, OTHOCHUTENIbHBIE aTOMHAasi M MOJICKYJIsIpHAs
Macchl, KOJIMYECTBO BEMICCTBA, MOJIb, MOJISIpPHAs Macca, MOJISIPHBINA
00BEM, OKCHJ, KHCIOTa, OCHOBaHHWE, COJb (CpemHss), XUMUYECKas
peaKIysi, pPEaKIuu COCTUHCHUS, PEAKIMH pPa3JIOKCHHS, PEaKIuu
3aMeIleHns, peaknud oOMeHa, TeruIoBOM 3((EeKT peakuuu, 3K30- |
SHJIOTEPMHUUYECKUE DPEAKIUH, PACTBOpP, MAaccoBas 0N XUMHUYECKOTO
JJIEMEHTA B COSAMHEHUM, MAacCOBas JIOJIS1 U MPOIICHTHASI KOHIICHTPAIIHS

BCIIECTBA B paCTBOPC, AAPO aTOMa, SHCKTpOHHLIﬁ clion aToMa, aTOMHasa




opOutanb, paadyc aromMa, BaJEHTHOCTb, CTENEHb OKHUCICHHUS,
XUMHUYECKAsl CB3b, JJIEKTPOOTPHULIATEIbHOCTD, MOJIIPHAs U HEMOJSPHAS
KOBaJICHTHAsl  CBA3b, HMOHHAs  CBf3b, METAJUIMYECKAs  CBS3b,
KpUCTa/NIM4YecKass pemeéTka (aToMHas, HMOHHAsg, MeTaJuIh4yeckKas,
MOJIEKYJISIpHasl), UOH, KaTUOH, aHMOH, JJIEKTPOJIUT U HEDJIEKTPOJIUT,
ANIEKTPOJIMUTUYECKAsT ~ TUCCOLMAIMSA, PEaKIud HMOHHOTO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMM,  OKUCIUTENIb U
BOCCTAHOBMTENb, OKHCJIEHHME W  BOCCTAHOBIEHHWE, AJIEKTPOJIN3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMMble W HEOOpaTHUMbIE peaKiuy,
CKOpOCTb XMMMYECKOW peakiuu, Karaiauzarop, [IJK, xopposus

MCTAJIII0B, CIIJIaBbl

2.2

OCHOBOIIOJIATAIONTNE 3aKOHBl XHMHH: 3aKOH COXPAaHECHHS MacChl,
nepuoauueckuid 3akoH J[.MI. MeHneneeBa, 3aKOH MOCTOSHCTBA

cocTaBa, 3aKOH ABOraapo

2.3

TEOPUH  XHUMHH: aTOMHO-MOJICKYJISIDHAsT ~ TEOpHs, TEOpUst

BHCKTPOHHTH‘IGCKOP'I Jucconuanmu

BrnaneHue ocHoBaMH XUMHUYECKOM Ir'paMOTHOCTH, BKJIIOYAIOIIIECH ;

3.1

YMEHUE MPaBUJIBHO UCIOJIb30BaTh U3yYEHHbIE BELIECTBA U MaTEPUaIbI
(B TOM uyHClI€ MMHEpalbHbIE YAOOpEHMs, MeTalulbl M CIUIABHI,
IPOAYKTHl NEepepabOTKU HPUPOAHBIX HCTOYHUKOB YIJIEBOJOPOJOB
(yrns, nmpupoAHoro rasza, HeTH) B OBITY, CEJIbCKOM XO35HCTBE, Ha
MIPOM3BOJCTBE M IMOHUMAaHHE 3HAUYEHUs KHUPOB, OEIKOB, YIJIEBOJIOB
JUIsL OpraHr3Ma 4eJoBeKa; yMEHHUE MIPOrHO3UPOBATh BIMSHUE BEIIECTB

U XUMHUYCCKUX TIPOLCCCOB HAa OPraHu3M 4YCJIOBCKA W OKPYKAIOUIYHO

MIPUPOJIHYIO CPELY

3.2

YMCHHUEC HUHTCIPUPOBATHL XUMHUUYCCKHUC 3HAHUSA CO 3HAHUAMH AOPYTUX

y4eOHBIX PEAMETOB

3.3

HaJW4Yue OMbITa paboThl C Pa3IUYHBIMH MCTOYHHKAMH WH(OpMaluu
o XUMHUU (HayyHass M HAy4YHO-TIONYJIspHAs JUTepaTypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHHC OOBEKTUBHO OLCHUBATH I/IH(1)OpMaIII/IIO O BCHIICCTBAX, HX
MpEeBpallICHUAX u MPAKTUYCCKOM IMPUMCHCHUHA u YMCHHC

HCIIOJIB30BaTh €€ AJI pCHICHU A y‘-Ie6HO-HO3HaBaTe.HBHBIX 3aJga4d

BJ'IaI[eHI/IC OCHOBAaMH ITOHATHHHOIO arirapata M CHUMBOJIHYCCKOI'O

A3bIKa XUMHUHU OJIA COCTABJICHHA (1)OpMy.]'I HCOPTraHUYCCKUX BCIICCTB,




ypaBHCHI/Iﬁ XUMHNYCCKUX peaKHHﬁ; OCHOBaMH XHUMHYECKOM

HomeHksatypsl (IUPAC u TpuBHanbHO#)

YMenue oOBSACHATH CBSI3b IMOJIOKEHUS 3jieMeHTa B llepuonndeckoit

CUCTEMC C YHCJIOBBIMHU XAPAKTCPUCTUKAMU CTPOCHUSA AaTOMOB

5 XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsja sijapa, o0OIee YHucio
AJNIEKTPOHOB), PACIPEICICHUEM OJJICKTPOHOB TIO0 JHEPreTHUYCCKHM
YPOBHSIM aTOMOB TEPBBIX TPEX MEPHOOB, KAITUS U KATBIIHS
[IpencraBneHne 0  NEPUOAMYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paauyc aTtoma, 3JIEKTPOOTPHIATEIHHOCTS),
6 MPOCTBIX W CJOXKHBIX BEIICCTB OT TOJOXCHHUS DJIEMEHTOB B
[lepuognueckoii cucremMe (B MajblXx IMEpPHOJAX MW TIABHBIX
MOATPYIIAX ) M 3JICKTPOHHOTO CTPOCHUS aTOMa
7 YMmenue KraccuGpuImpoBarth:
7.1 XAMUYECKUE IIEMEHTBI
7.2 HEOPraHMYECKHUE BEIIECTBA
7.3 XUMUYECKHUE PEaKITIH
8 YMeHue onpeaessiTh:
81 BAJICHTHOCTh W CTEINCHb OKUCJICHHS XUMHYECKHUX DJICMEHTOB, 3apsi
' HOHa
8.2 BUJ XUMHYECKOH CBS3M U THUN KPUCTAIMYECKOW CTPYKTYpHI B
' COCTMHCHUSIX
8.3 XapakTep Cpelbl B BOJAHBIX PACTBOPaX BEUIECTB (KHCIOT, OCHOBAHHUN)
8.4 OKHCJIUTENh U BOCCTAHOBUTEIb
9 YMeHue XxapakTepu30BaTh (GU3NUESCKHE U XUMUICCKUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOJI, Tpadur, anmas,
9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATpUN, KaJWd, MarHUi,
KaJIbIIUN, aTFOMUHHM, JKeJIe30)
CIIOXHBIX BEIIECTB, B TOM 4YHCJIe€ HMX BOJHBIX PacTBOpOB (Boja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIbI W THIAPOKCHIBI
9.2 metamioB |-IIA rpymnm, amomunus, meau (1), muaka, xenesa (Il u
' I11), oxcuner yrnepoaa (I u 1V), kpemuns (1V), azota u dhocdopa (I11
u V), cepst (IV u VI), cepuucras, cepHas, a3oTucras, a30THas,
(dbocdopnas, yrojbHast, KpeMHHEBAS KUCJIOTA U UX COJIH)
9.3 MPOTHO3MPOBATh W  XapaKTepU30BaTh CBOWCTBAa  BEHIECTB B




3aBUCHUMOCTH OT HMX COCTaBa W CTPOCHHA, INPUMCHCHUC BCHICCTB B
3aBUCHUMOCTH OT HX CBOI\/'ICTB, BO3MOXHOCTH IMMPOTCKAHUA XUMHUYCCKUX

MIPEeBPAILEHUI B Pa3TUYHBIX YCIOBUIX

YMeHHE COCTABIATh MOJIEKYJISIPHBIE M MOHHBIC YPABHEHHUS PEAKLIUN, B

10
TOM YHUCJIE:
10.1 peakuuii HFOHHOTO OOMeHa
10.2 OKHUCJIUTEIBHO-BOCCTAHOBUTEIIbHBIX PEAKLINI
10.3 WUTIOCTPUPYIOIINX XMMHYECKHE CBOMCTBA M3YyYEHHBIX KJIACCOB
' (Tpymm) HEOPTaHUYECKUX BEIIECTB
10.4 MTOITBEPIKTAIOIINX TEHETHICCKYIO B3aMMOCBS3b MKy HUMHU
11 YMeHUE BBIYHUCISITh (MIPOBOIUTH PACUEThI):
111 OTHOCHUTEIILHYIO MOJICKYJSIPHYIO H MOJISIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJF0 XMMHUYECKOTO JIEMEHTa B COSTUHEHUHN
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €TI0 Maccy, 00beM ra3on
114 M0 YpaBHCHHUSAM XHMHUYCCKHX PEAKIMH W HAXOIUTh KOJIWICCTBO
' BEIECTBA, 00bEM U MacCy peareHTOB MJIH MPOTYKTOB PEaKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMM  METOJaMH  HAay4HOro Tmo3HaHus (HaOmroneHwue,
121 HU3MEepeHue, SKCIIEPUMEHT, MOICTMPOBAHNUE) TIPU U3yUYECHUU BEIIECTB U
' XUMHUYECKHX SBIIGHUH; YyMeHHe chopMynupoBath mpodiieMy u
MIPEATIOKUTh MYTH €€ peIICHUS
199 Oe3omacHOi pabOThl C XUMHUYECKMMH BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0¥ M JIa0OPaTOPHBIM 00OPYI0BAHHEM
npaBujaMy 0€30IMacCHOTr0 0OpaIlleHUs C BEIIECTBAMH, UCTIOJIb3yEeMbIMU
B TIOBCETHEBHOW KM3HU, IPABUIIAMU MTOBEACHHUS B MEAX COCpEKECHUS
123 370pOBbSl M OKPYXKaloIE NPUPOAHOM Cpelbl; NOHUMAHUE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKHUBBIE OPraHU3MBI OMNPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHUS U MPEAOTBPAILCHUS HX BPEIHOTO
BO3/ICHCTBUA
13 Hanuuume npakTHyeckux HaBBIKOB IUIAHUPOBAHUS M OCYIIECTBICHUS
CIICIYFOIINX XUMUYECKUX IKCIIEPUMEHTOB:
131 M3YYCeHHE U OMUCcaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (1)I/ISI/II-IGCKI/IMI/I n XUMHNYCCKUMH SIBJICHUAMMU, OIIBITHI,




WIUTIOCTPUPYIOIIUEC IIPU3HAKU ITPOTCKAHUA XUMHUYICCKHUX peaKuHﬁ

13.2

M3yUYeHHE CIIOCOOOB pa3IeIIeHUs] CMeceit

13.3

[OJydeHHE KHUCIOpPOAAa M M3Yy4EHHE €ro CBOMCTB; IOJIy4eHHE
BOJIOPOJIa U U3Y4YEHUE €r0 CBOWCTB; MOJIy4YEHHE YIJIEKHUCIIOIO rasa u

HU3YUCHHUC €CTO CBOI>'ICTB; IMOJIY4YCHHUEC aMMHAKa U U3YUYCHUC €TI0 CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OINpPEACIIEHHOW MAacCOBOM  JIOJIEH

paCTBOpéHHOFO BCIICCTBA

135

MIPUMEHEHHE WH/INKaTOPOB (maxmyca, METHJIOpaHKa u
(dbenondTanenna) s omnpeneseHUsT XapaKTepa Cpeabl B pacTBOpax

KHUCJIOT U IIeJI0UEN

13.6

WCCIIEZIOBAHUE M ONMCAHHWE CBOWCTB HEOPraHWYECKHUX BEILECTB
Pa3IM4YHBIX KJIACCOB; M3YYEHHUE B3aUMOJEHUCTBHS KUCIOT C METAJIAMH,
OKCHJIaMU  METAUIOB,  pPacTBOPUMBIMM U HEPACTBOPUMBIMHU
OCHOBAaHMSAMHM, COJIIMH; IIOJIyYCHHE HEPACTBOPUMBIX OCHOBAHUU;
BBITECHEHHE OJHOIO MeTajla [JIpyrUM W3  PacTBOpa  COJIU;
ucciieioBaHue aM(OTEpPHBIX CBOMCTB THIPOKCUIOB ATIOMHUHHUS U

IIUHKA

13.7

pelieHne SKCIePUMEHTIBHBIX 337a4 1Mo TeMaM: «OCHOBHBIE KJIACChI
HEOPTraHMYECKUX COEIUHEHUID; «DNEKTPOTUTHIECKAS
oucconuanmsay, «BaxHeWmme HeMeTaIbl W WX COESAUHCHUY,

«Baxxnaelme MeTaJuibl 1 UX COEINHEHU)

13.8

XUMHYECKHE 9KCIIEPUMEHTHI, WLUTIOCTPUPYIOIIIHE MpU3HAKU
MPOTEKaHUs peaKluii MOHHOTO OOMEHA; KaueCTBEHHBbIC pPEaKIUd Ha
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBI: XJIOPHUI-, OPOMHUI-,
wonua-, cynbdar-, Qocdar-, kapOoHAT-, CHIUKAT-aHHUOHBI,
TUIPOKCHU/I-UOHBI, KATHOHBI aMMOHUS, MarHusl, KaJjbI¥sl, aJIFOMHUHHS,

xkenesa (2+) u xkenesa (3+), meau (2+), iuHKa

14

VYmenue:

141

NpeACTaBIATh PE3YJbTAaTbl JSKCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTCIbCTB, Fpa(bI/IKOB u Ta6JII/ILI U BBIABJIATH SMIIMPHUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTAHABJIMBATL CBA3U MCIKAY PCAJILHO Ha6J'IIOI[aeMLIMI/I XHUMHUYCCKUMU
ABJICHUAMU M ITPpOUCCCaMU, ITPOUCXOAAIINMHU B MAKpPO- U MUKPOMHUPC,

OOBSCHITH MPUUUHBI MHOTOOOpa3Hsl BEIIECTB




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM J3K3AMEHE 110 XUMHUU

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

HepBOHa‘IaHBHHC XUMHNUYCCKHUC ITOHATHA

11

YucTteie BemecTBa 1 cMecu. CriocoObI pa3iesieHus cMeceit

1.2

ATOMBI © MOJICKYIJIBI. Xumunueckue dieMeHThl. CHMBOJIBI  XUMHYECKHUX

9JICMCHTOB. HpOCTI)IG " CJIOKHBIC BCIICCTBA.

1.3

Xumnueckast popmysna. BaleHTHOCTh aTOMOB XMMHUYECKUX 31€MEHTOB. CTeneHb

OKHCJICHUA

14

3aKkOH TIOCTOSIHCTBA COCTaBa BCIICCTB. OTtHOocHuTENnbHAsT aTOMHas Macca.
OTtHOCHUTENIbHAS MOJICKYJISIpHAas Macca. MaccoBas J0JI1 XUMHYCCKOI'O 3JICMCHTA

B COCAMHCHUN

1.5

KonnyectBo BemectBa. Monb. MomsipHas macca. MousipHbiii 00BEM Ta30B.

Bzaumocss3b KOJIMYECTBA, MAaCChl U YMCJIa CTPYKTYPHBIX C€IMHHUILL BEIICCTBA

1.6

@usznueckue U XUMUYECKHUE SIBJIICHHA. XUMUYECKas peakuus U €€ IPU3HAKU.

3aKOH COXpAaHEHHS MAcChl BEIIECTB. XUMUUECKUE YPAaBHEHHUS

HepI/IO,[[I/I"IeCKI/Iﬁ 3aKOH H HepnonnquKaﬂ CUCTEMAa XHMMHYCCKHX OJICMCHTOB

J.N. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauyeckas cucrema XuMuyeckux snemeHToB .M.
Menpneneesa. Ilepuoasl u rpymnmsl. @U3NYECKU CMBICI MOPSIKOBOTO HOMEPA,

HOMCPOB II€pHUoaa U I'PYIIIIbI DJICMCHTA

2.2

Crpoenue aromoB. CoctaB aToMHbIX siaep. M3otombl. DnexTpoHsl. CTpoeHue
SJICKTPOHHBIX 0007104eK aTOMOB MCPBBIX 20 XMMHYECKHX D3JIIEMEHTOB

[Tepuonnueckoit cucremsl .M. Menneneesa

2.3

3aKOHOMCpHOCTI/I B M3MEHECHUH CBOMCTB XMMHMYECKHX JJIEMEHTOB IEPBBIX TpéX
nepuoaoB, Kajlusd, KaJlbIOUA (paI[I/cha dTOMOB, JJICKTPOOTPHULATCIIBHOCTH,
METAJNIMYECKUX MW  HEMCTAJINIMYCCKHX CBOﬁCTB) n Hux COCI[I/IHCHI/Iﬁ B
COOTBCTCTBHH C IIOJJOKCHUEM JJICEMCHTOB B HepI/IO,I[PI‘ICCKOﬁ CHUCTEME U

CTPOCHHEM HX aTOMOB

Crtpoenue BermecTBa

3.1

Xumnueckass cBsizb. KoBajeHTHas (mojispHas ¥ HENOJIApHAsi)  CBSI3b.
DIEeKTPOOTPULIATEILHOCTh ~ XMMUYECKHX  3JIeMEHTOB.  VoHHas  CBs3b.

MertamiuuecKkas CBSI3b




3.2

Tunel KpHUCTAJUIMYECKUX PEMIETOK (aTOMHas, HWOHHAs, MeTaJIMuecKas),
3aBUCHUMOCTh CBOMCTB BELIECTBa OT TUIA KPHUCTAJUIMYECKON PEIETKH U BHJA

XUMHUYECKOH CBA3U

Baxnelimme npeACTaBUTENM HEOPraHWYECKUX BellecTB. Hemertaibl u ux

COCAUHCHUA. Mertamisl 1 uxX COCAUMHCHUA

4.1

Knaccudukanuss v HOMEHKIATypa HEOPraHWYECKHX COCAMHECHUN: OKCHIIOB
(coneoOpazyromue: OCHOBHBIE, KHCIJIOTHBIE, am(poTepHBbIC) u
HeconeoOpasymIue; OCHOBaHWU (IIENOYM W HEpPacTBOPUMBIE OCHOBAHUS);
KHUCJIOT  (KUCIIOPOJCONIepXKAIUe U  OECKHUCIOPOAHBIC, OJIHOOCHOBHBIC W

MHOT'OOCHOBHBIC); COJIEH (CPETHUX M KUCJIBIX )

4.2

Ou3nyeckue W XHUMHYECKHE CBOMCTBA IOPOCTBIX  BCIICCTB-HEMETAJIJIIOB:

BOJIOPO/Ia, XJIOpa, KHCIOpOo/a, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUs

4.3

duznyeckue W XUMHYECKHE CBOMCTBA IMMPOCTBIX BCUICCTB-MCTAJIJIOB: JIUTHUA,
HaTpu:A, KaJlid, Marovusgd W KaJjiblus, aJIlIOMUHUS, KEJIC3a. QHGKTPOXI/IMPI‘ICCKHP'I

AL HAIPSIKEHU METAJIOB

4.4

du3znyeckue U XUMHYECKHE CBOHCTBa BOOOPOIHBIX COCIMHEHUI HEeMEeTaJlIOB:

XJIOpoBOOAOpPOaa, CCPOBOIOPOAA, aMMHUAKA

4.5

dusnyecKkue W XUMHUYECKHE CBOMCTBA OKCHIOB HemeTamuioB: cepol (1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yriepona(ll, 1V), kpemuus(1V). Tonydenue

OKCHJO0B HEMETAJIIIOB

4.6

Xumnueckue cBoicTBa okcuaoB: MeTamuioB |A-IIIA rpynn, munka, mequ(ll) u

xene3a(ll, 11). [TonyueHre OKCHIOB METaAJIJIOB

4.7

XHWMHUYECKHE CBOMCTBAa OCHOBAHUM U aM(I)OTepHLIX TUAPOKCUI0B (Ha nmpumepe
TUMAPOKCHUAOB  AJIIOMUHHA, IKCIIC34, I_[I/IHKa). HonyquHe OCHOBAaHMH H

aM(bOTEepPHBIX THIPOKCHIOB

4.8

OO0mue XUMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJOPOIHOM, CEPOBOJIOPOIHOM,
CEpPHHUCTOM, CEpHOM, a30THOH, (ochopHOU, KpeMHHEBOH, yroibHOH. OcoObie
XUMHUYECKHE CBOWCTBA KOHIEHTPUPOBAHHOM CEPHOMW M A30THOM KHCIIOT.

[Tosyyenue kuciaor

4.9

OOue xuMudeckre cBoicTBa cpeanux coneil. [lomydyenue coneit

4.10

HonyquI/Ie, CO6I/IpaHI/Ie, pacnio3dHaBaHue BOAOpOaAd, KHCIOpOJd, aMMHAKa,

YTIEKUCIIOro ra3a B 1abopaTopuu

411

[Tomyyenne ammmuaka, CEpHOW M a30THOW KUCIOT B MPOMBIIIIEHHOCTH. OO01Ime

CIIOCOOBI IIOJIy4€HHA MCTAJIJIOB




4.12

I'enetnueckas cBI3b MCKAY KlIaCCaMH HCOPIraHNYCCKUX COG,I[I/IHCHI/Iﬁ

XHUMUYECKUE PEAKIUU

5.1

Krnaccugukanys XuMu4eckux peakiuidl o pa3jindHbIM MIPU3HAKAM: [10 YUCILY U
COCTaBy Y4YaCTBYIOIIMX B pEaKIWU BEHIECTB, MO TEIIoBOMY 3¢ deKkry, 1o

W3MEHEHHIO CTCIICHEH OKHUCICHUS XUMHUYECKUX YJIEMEHTOB

5.2

TennoBoit A3 heKT XUMUYECKON peakIuy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

N OHAOTCPMHUUYCCKHUEC PCAKIIUU. TepMOXI/IMI/I‘{eCKI/Ie YpaBHCHUA

5.3

OKHCAUTENFHOBOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENN U BOCCTAHOBHUTEIH.
[Ipomecchl  OKHCHEHHST W BOCCTAHOBJIICHHMS.  DJIGKTPOHHBIM  OanaHC

OKHCIIMTEIILHOBOCCTAHOBHTEIIFHOM pc€akuuu

5.4

Teopwust aneKTpOIUTHIECKON nuccormanui. KaTHoHbl, aHMOHBI. DJIEKTPOIHUTHI U

HEOJICKTPOJIUTHI. CunbHbIE U cIa0bIe SJICKTPOJIMTEL. CreneHb Jucconuannmn

5.5

Peakiun moHHOrOo OOMEHa. YCIIOBHSI NPOTEKAaHUS peakiuii MOHHOTO oOMeHa,

IIOJIHBIC U COKpaH_IéHHLIG HOHHBIC YPABHCHUA peaKI_lI/Iﬁ

XuMus ¥ OKpy’Karolas cpesia

6.1

BemectBa u maTepuanbl B TOBCEIHEBHOM KU3HM 4esioBeka. be3zomacHoe
WCIIOIb30BAaHUE BEIIECTB M XMMHUYECKUX peakiuil B jgabopaTopuu U OBITY.

HepBa;I IIOMOIIb IMPU XUMHUYCCKUX OXKOraX U OTPABJIICHUAX

6.2

XUMHYECKOEe 3arpsi3HEHHE  OKpyXKaromied  cpeabl  (KUCIOTHBIC — JOXKIIH,
3arpsi3HEHUE MOYBHI, BO3JyXa W BOJOEMOB), CIOCOOBI €r0 MPEIOTBPAILICHUS
[MpenensHas momyctumasi koHmentpamusi BemiectB (IIJK). Ponp xumum B
pPEIICHUH DKOJIOTMYECKUX mpobieM. YcuieHue mNapHUKoBOro sddekra,

paspymeHue 030HOBOI'O CJIOA

6.3

IIpumenenue cepsl, a3ora, pocdopa, yriepoga, KpEMHUS U UX COECIUHEHUH B
OBITY, MEIULMHE, NPOMBIIUIEHHOCTH MU CelbCcKoM Xxo3siictBe. IlpumeHeHue
METaJNIOB M CIUIaBOB (CTajlb, YYryH, IIOPAJIIOMHHMNA, OpoH3a) B OBITY U
MPOMBIINIJICHHOCTH UX COCI[HHCHHfl. ITonsTie o KOppO3uHr MCTAJJIOB, OCHOBHLIC

CHOCOOBI 3aLUTHI UX OT KOPPO3UU

6.4

[lpupoaHble HCTOYHUKH YIIIEBOJAOPOAOB (YToyib, HPUPOAHBIN Ta3, HEPTh),

MPOJYKTHI X NepepaboTku (OEH3UH), UX POIIb B OBITY U MPOMBIIUICHHOCTH

6.5

HepBOHa‘IaJ'ILHBIG MOHATHS 00 OpPraHru4CCKuX BCUICCTBAX KaK O COCIUWHCHUAX
yriepoaa (MCTaH, OTaH, 9THUJICH, AlICTUJICH, 9TAHOJI, INIMOCPUH, YKCYCHAsA KI/ICJ'IOTa).
IloHaTre 0 OMOJOTMYECKH BajKHBIX BCHICCTBAX: KHUPaAX, 66J'IKaX, Yrji€Bogax — U Uux

POJIA B )KU3HU YCIIOBCKA




Pacuétrr:

7.1 o ¢popMynaM XUMHYECKUX COCTUHCHHUN
7.2 Macchl (MacCOBOM) JTOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHEHUAM




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

* Xumusi: 8-ii kitacc: 0a30BbIM ypOBEHb: YUEOHUK; 5-€ U3/1aHKe, epepaboTaHHOe
IMa6puensn O.C., Octpoymon U.T'., CnaakoB C.A. AKIMOHEpHOE OOIIECTBO
«M3parensctBO «IIpocBemenue»

* Xumus: 9-i kiacc: 6a30BbIi ypOBEHB: YUECOHUK; 5-€ U3aHue, NepepadoTaHHOE
INabpuensn O.C., OcrpoymoB N.I'., CnaakoB C.A. AKIIMOHEpPHOE OOIIECTBO

«M3parenscTBO «IIpocBeieHne»

METOIUYECKHUE MATEPHUAJIBI 1JId YYUTEJIA

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

POIII https://resh.edu.ru/subject/29/

SAKnacc https://www.yaklass.ru/p/himija

®oxchopna https://foxford.ru/wiki/himiya

Oo6mnaxo 3uanuii https://school.oblakoz.ru/materials/496050

Videouroki https://videouroki.net/video/himiya/9-class/

Ckaiicmapt https://skysmart.ru/articles/chemistry

Wudoypoxk https://school.infourok.ru/videouroki?predmet=himiyaklass=9_klass

DnekTponHas ¢popma ydeOnuka https://media.prosv.ru/content/item/6727/



Peury OI'D https://chem-oge.sdamgia.ru/

Acetyl https://acetyl.ru/






