


INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHON POrPaMMBbl OCHOBHOTO 0O0IIIEr0o 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcCHOBe (enepasbHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPEnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma mo Xumuu Oa€T TPEACTABICHHUE O LEAX, OOIIeH CTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE MIPEAMETHOE coepKaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KilaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMpPOrpaMMbl MO XUMHUH, ONPEAEIAET KOJUYECTBEHHBIE M
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEAOBAaTEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3aiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJield U3y4eHUs MPeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEIILHON JIEATEILHOCTH O0O0YyYalolmerocs IO OCBOCHUIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWE XUMHUHU CJIY>KUT OCHOBOU it (OPMUPOBAHMS MUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UrparoT (QopMUpyEeMble XUMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
DPHEPTrUM M 00 HBOJIOIMHU BEIIECTB B MPHUPOJIE, O MYTAX PEHICHUs rio0ajbHBbIX
npo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOIN U 3KOJOTUYECKON 0€30MaCHOCTH, MTPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUSA |
dbopMHUpOBaHUS KYJIbTYPbI IMYHOCTH, €€ 0011eH U (PyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBIIJICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydYarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOM  JIeSITEIhHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIbHOCTH;



3HAKOMUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsia HA €AUHCTBO MPUPOABI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K ECTECTBEHHO-
HAaYYHBIM 3HaHHSAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
o0Opa3oBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
COJIepKaHMsl  y4eOHOTO  MpeIMeTa, KOTOPbIM  SIBISETCS  MEIaroruuecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 0opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TOHSTUN
OPraHUYECKON XUMHUH.

CrpykTypa cojiepkaHus MPOTrpaMMbl N0 XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydueHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEIACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHUS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 dICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEN0BATEIHLHO OT OJTHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKUIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl [0 XUMHU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XMMUYECKOW COCTABJIAIOIIEH HAYYHOM KapTUHBI MUpPA B JIOTHKE
e€ CHCTeMHOW NpHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXalolmuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Knacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.



3amaya y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHHWU CHCTEMbl XMMHYECKHX
3HAHUN — BaXKHEHIIMX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUYECKUX TMOTOKEHUH,
JIOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
NPUOOIICHUM K HAyYHBIM METOJAaM T[O3HAHUS TMPU M3YYCHUU BEUIECTB U
XUMUYECKUX PEAKINH, B GOPMUPOBAHUM M PAa3BUTHUU MO3HABATEILHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M  y4eOHO-UCCIIEeI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM NpPaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBAMU B
MMOBCEHEBHOM KU3HU.

[Tpu u3yyeHun XMMHUUA Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs Ba)kKHOE
3HAYEHHE MPUOOPENH TaKUE 1IN, KaK:

— (opmupoBaHUE HHTEIUICKTYJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a/IanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

— HampaBJICHHOCTh OOy4YeHUsT HA CHUCTEMAaTUYECKOE MpPUOOIIECHHE
oOy4JaronmMxcss K CaMOCTOSATEIbHOM MO3HABATEILHON JE€ATEIbHOCTH, HAyYHBIM
METO/JaM TMO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MTPUOOPETEHUIO 00YUYatOIMMHUCS
OTbITa PAa3HOOOPA3HOUN NEATEIBHOCTH, MO3HAHUS M CaMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAUYCHHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (dopmupoBanue oOmeld (QyHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM UYHCIE€ YMEHUW OOBSICHATH U OLICHUBAThH SIBJICHUS
OKPY’KaIOIIEro MUpa, MCMHOJIb3ysl 3HAHWUS U OIBIT, MOJYYEHHbIE MPU H3YyUYCHUU
XUMUHU, TPUMEHATh WX TPH PEIICHHH MpoOJeM B TOBCEAHEBHON J>KH3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (opMupoBanre y o0OydarOlmUXCd TyMaHUCTUUYECKUX OTHOIICHUH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM MJI1 BBIPAOOTKH IKOJIOTHYECKHU
11€JIECO00Pa3HOr0 TOBENCHUS B OBITY W TPYIOBOM NEATEILHOCTH B IEJIAX
COXPaHEHUSI CBOETO 3/I0POBbs U OKPYKAIOIIEH IPUPOLHOU CPEBIL;

— pa3BUTHE MOTHBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo¢uiisi U HANPABIEHHOCTH JalbHEHIIETo
oOy4eHus.

OOmiee YMCIO dYacoB, OTBEACHHBIX I W3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111€T0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Pojib XUMUU B KU3HU 4YeJOBEKa. XUMHS B CUCTEME HayK.
Tena u BemiectBa. DU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSTHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHWCTHIC BEIIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEH.

ATOMBI W MOJICKYJIbI. XHUMHUYECKHE »dJeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U Cl0KHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAsh aToOMHas Macca.
OTHOCUTENbHA MOJIEKYJISIpHAs Macca. MaccoBasi 0l XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonuuectBo BemectBa. Moabs. MossipHas Mmacca. B3auMocBsI3b KOJMYECTBA,
MacChl M 4YHMCJAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHECHUH.

du3nyecKre U XUMUYECKHE SBIICHUS. XUMHUUYECKasl peakius U e¢ MPU3HAKH.
3aKOH COXpAaHEHHsS] MacChl BEIIECTB. XMMHUUECKHe ypaBHeHusa. Kiaccuduxaius
XUMHUYECKUX PEaKIHi (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIeHHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWiIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabopaToOpHbBIM O00OPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJACHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE Mea C KHCIOTOMN) SIBJICHUH, HAOIIOIeHNE U
OMKCAaHHE TMPU3HAKOB MPOTEKAHWUS XWMHUYECKHX peakluil (pa3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIIA
Meau (II) mpu HarpeBaHuM, B3auMOAEHCTBHUE Keje3a ¢ pacTBopom coiiu meau (11),
U3y4eHHE CMOCOOOB pa3leieHHus CMecel: C TOMOIIBbI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHLIAIMS, XpoMaTorpadus, MPOBEACHNE OUYNCTKH TOBAPESHHOMN
CONM, HaONIOJICHWE W  ONHUCaHWE  PEe3yJbTaTOB  MPOBEICHHS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHWS MAacCChl, CO3JaHHE MOJIEJeH MOJICKYJ
(IIapOCTEPIKHEBBIX ).

BaskHelinue npeacTaBUTE M HEOPraHNYECKHUX BellleCTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — smeMeHT U mpocToe
BemecTBo. HaxokneHue kucimopoma B Tpupoae, (U3MYECKHE W XUMHUYECKUE
cBoiictBa (peakumu TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl



MOJIyYeHHUs] KuUclopoda B JabopaTopuu W HPOMBIIUIEHHOCTUH. Kpyrosopor
KHciopoa B mpupozae. O30H — auioTporiHas MoAuUKaIs KUCI0poaa.

TernoBolt 3hdekT XUMHUUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCHJIEHHE TApHUKOBOTO 3 (deKTa, pa3pylieHrne 030HOBOTO CIIOSL.

Bomopon — »snemeHT UM mpoctoe BemecTtBo. HaxoxkaeHuwe Bomgopona B
npupoae, GU3MYECKUEe ¢ XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nosny4yeHust. Kucmorel u conu.

Momnsipabiii 00bEM razoB. Pac4éTsl M0 XUMHUUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BELIECTB B BOJIE.
MaccoBast 10JI BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuposie U B XKU3HU 4delioBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HeHHe NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkainusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpazyromue. Homenknarypa okcugoB. Duzmyeckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss ocCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @usznyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Conu. HomeHnknarypa coseil. @U3nYecKre U XMMHYECKHUE CBOWMCTBA COJIEH.
[TonmydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIMHEHUI.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEIECIICHUE COEP)KaHUs KUCIOpOAa B BO3AyXe, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOPOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpailleHus TopeHus (MoXkapa), O3HAKOMJICHHE C OOpa3llaMH OKCHIOB U
OMMCAaHWE WX CBOMCTB, IMOJy4YEHHE, COOMpaHUEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHue), B3auMozelcTBUe Bojopoaa ¢ okcujaoMm menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIeIOBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TPUTOTOBICHUE PACTBOPOB C OMNPEICIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE  BHUJEOMATEpPUAIIOB),



UCCJIEIOBAHUE O0pa3lOB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaOJI0ICHUE U3MEHEHHUS OKPACKU MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiicTBus okxcuga menu (II) ¢ pacTBOpoM cepHOM KHUCIOTHI,
KUCJIOT C METaulaMHU, pPEaKkUMi HEUTPAIN3aLWH, ITOJIYyYEHHE HEPACTBOPUMBIX
OCHOBAHHWMH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPraHUYECKHUX
COEIMHEHUI.

Iepuoanuecknii 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
aiemenToB JI. M. MenpgeneeBa. CtpoeHue aroMoB. XHMHYECKasl CBS3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

Ileprognyeckuii 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonnas u  JJIMHHONEpUOAHAs  (OPMBI
[Iepronnueckoit cucrembl xumuueckux iemeHToB JI. . Menneneesa. [lepuoasr
u rpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB IIepuoAa H
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnomnueckonn cucremnl [[. 1. MenaeneeBa. XapakTEepUCTHKA XUMHYECKOTO
3JEMEHTA M0 ero noyioxeHuro B [lepuoanueckoit cucreme /. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYyNIIaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuTuA Hayku W npaktuku. . M. MenneneeB — yd€Hblii u
IPpaKIaHUH.

Xumuyeckass cBA3b. KoBajeHTHass (MOJISIpHAss W HENOJISIPHAs) CBS3b.
DNEeKTPOOTPUIATETbHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHHS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
TUAPOKCHAA LHMHKA C pacTBOPaMM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIUX —~ MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiiy pas3ioKeHHs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B § Kilacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBJISIONIUXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHSA: HAYYHBIH (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOJIIOJCHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®u3uka: marepusi, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIIH]I,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (PU3MYecKre BETHUYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, IUIAaHETHI, 3B€3/1b!1, ConHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNIbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKas] peaKUMs

[Iepuonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /J1.
. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHWUU CBOMCTB
XAMHUYECKUX OJJEMEHTOB TMEPBBIX TPEX IMEPHUOJIOB, KW, KalblUUs W HX
COCMHEHUN B COOTBETCTBHMU C IIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJbI XMMHYECKOM CBSI3U. THIBI KPUCTALTMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEMIETKH U
BHJa XUMHYECKOU CBS3H.

Knaccudukaims 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3JIMYHbIM KJIACCAM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccuduxaiuys XuMUYECKUX peakIuid Mo pa3IMuHbIM MpU3HaKaM (10 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIHIECTB, MO TeIioBoMYy 3(dekrty, 1o
U3MEHEHUIO CTETICHEH OKHUCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, TIO
YYaCTHUIO KaTalu3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
YpaBHEHHS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpPAaTUMBIX XMUMHUYECKUX peakiusx. [[OHITHEe 0 TOMOTE€HHBIX M TeTEPOTCHHBIX
peakuusx. [lonstne o karanuse. [loHsITHE 0 XUMHUUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHUCIUTEILHO-BOCCTAHOBUTENIBHBIE ~ PEAKIIMU,  JJICKTPOHHBIM  OaaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM peaKuuu. CocraBiieHue YpPaBHEHUU



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HKCIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBs3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiun noHHOTO OOMeHa. Y CIOBUS MPOTEKAHUS PEAKIIUA HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W coJliel B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHbIe peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTANIMYECKUX PEHIETOK HEOPIaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpaduTra U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTA CKOPOCTH XUMHUYECKON peakiHu
OT BO3JICUCTBUS PA3JIUYHBIX (DAKTOPOB, HCCIEIOBAHUE AJIEKTPONPOBOAHOCTU
pacTBOpPOB BEIIECTB, MpoOLEcCa JUCCOLMALMM KHCIOT, IIEIOYeHd U  COoJIed
(BO3MOXKHO  MCIIOJIb30BAaHME BHJEO MaTepuaoB), IPOBEIACHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ MpPU3HAKW  MPOTEKaHWs  peakuuid HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHUE Ta3a, O0O0pa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peakUuu pas3IoKEeHUs, COCIMHEHUs), PaclO3HaBAHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKLUUM Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl U MX coeinHEeHUSA

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUECKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMETaUlaM{, IIeJIo4aMH). XJIOPOBOJOPO/I.
ConsHass KucCioTa, XUMUYECKHE CBOMCTBA, IMOJyYECHHE, NMpUMEHEHHe. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmue XJIOpHIbl M HX
HaXO0XKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue M (puanmyeckue CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOoeHHE, (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qusnueckue U XUMHYECKHE CBOMCTBa (00IIME Kak
NpeACTaBUTENSl Kjacca KHCIOT W crneuuduyeckue). XHUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMY4YEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEaKIIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHHUS. A30T, pacnpoCTpaHEHHE B MPUPOJIE,
busnueckue U XuMrIeckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MONyuyeHrue U npuMeHenue. Cou aMMOHUS,
X QU3NYECKUE U XUMUIECKHE CBOWCTBA, MpUMEHEeHNE. KauecTBeHHAs peaKius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHE, (U3MYCCKUE U XHUMHYCCKUE
CBOiiCTBa (0OmMEe Kak TMpEACTaBUTENS Kiacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUST B KadyeCTBE MHHEpaJIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKaIoIIeH cpelibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXKIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BoA0EMOB). Docdop,
altoTponHele Moaudukauuu (ochopa, (pU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, PU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdaToB B Ka4eCTBE MUHEPAIBHBIX YI00pEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHMS.  YTJIEpoHd,  auIOTPOITHBIC
Moau(dUKALUKM, pacIpoOCTpaHEHWE B NpUpojae, (U3NYECKUE U XUMUUYECKHUE
cBoiicTBa. Ancop6Oius. Kpyrosopot yriepoaa B npupojge. OKcuabl yriaepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJy4YeHUE U TMPUMEHEHHE. DKOJOTUYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCHUJIOM
yriaepoaa (IV), rumore3a riao00anbHOTO TOTEIJICHUS KIUMaTa, MapHUKOBBIM
s dekrt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
NMoJiydeHrue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHBIC MOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUSX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHJICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHWKU YTIEBOJAOPOAOB (yrojib, TPUPOJIHBIN Ta3, HEDTH),
MPOJIYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[ToHsaTre 0 OMONOTHYECKHU BaXKHBIX BEIIECTBAX: KUpax, OeIKax, yriieBojax — U ux
ponu B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYeCKUX W
HEOPTaHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npuMeHenue. CoenuHeHus: KpeMHus B mpupojge. OOuue mpeacTaBieHus 00
okcunie kpemausi (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBIIIJICHHOCTH. BaxHeline cTpouTeIbHbIE MaTepHalibl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HCIOJIb30BAHUS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCEAHEBHOM JKU3HHU.

Xumuyeckuii IKChepumenm:

M3y4eHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKIIUI Ha XJIOPUJ-UOHBI U HAOIOJICHHUE MPU3HAKOB
UX TPOTEKAHMsI, ONBITHL, OTpa)Kalliue (QU3NYECKHUe W XHUMHUYECKHE CBOMCTBa
raJIOTeHOB M WX COEIMHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMIICHHE C
oOpaslamu  cepel ®W €€  CcOeAUHEHUSMH  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIIOCHHE TIpollecca OOYTIMBAaHUS caxapa IO JACUCTBHEM
KOHICHTPUPOBAHHOW CEPHOWM  KHUCJIOTBbI, H3y4YEHUE XUMHUUYECKUX CBOMCTB
pa30aBIIEHHOMN CEpHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdat-
WOH W HaOJIOJICHHE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIAUHEHHH (BO3MOXKHO HCIOJIb30BaHHUE
BUJIEOMATEPHUAIIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAO0OpeHUH, MoIyyeHue,
coOuMpaHue, pacro3HaBaHWE M M3YYCHHE CBOICTB aMMHakKa, I[POBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue NMpu3HAKOB
UX IPOTEKAHHUsI, B3AMMOJICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KHCIIOTBI C MENIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIOB), W3y4YEHUE MoOJIeIen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadura, ¢yiiepeHa, O03HAKOMIICHHE C
MPOIIECCOM  afCOPOIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHHUE, COOMpaHue, paclo3HaBaHUE U W3YUYCHHE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl WM M3YYCHUE TMPU3HAKOB HX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKLIMUEN CHIMKATHOM NPOMBIIUIEHHOCTH, PELIEHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme HeMeTaulbl U UX COCIMHEHUS.

MeTasuuibl 4 UX COCAMHEHUS

OO6m1as XxapakTepUCTUKa XUMMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyiokeHuss B llepuogmueckor cucreme xumuyeckux siemeHTtoB . U.
MenneneeBa u cTpoeHusi atomMmoB. CTpoeHHE MeTauioB. MeTtaindeckasi CBsi3b U
METAJIMYECKasi ~ KpUCTA/UIMUECKas  pelI€Tka.  DJIEKTPOXUMHUYECKUH  pAll
HaIpspKeHUN MeTaiioB. u3nueckue U XUMHUYECKHE CBOMCTBA MeTaiioB. O0mue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIE
CrocoOBl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[Ilenounsie mMeTamel: nonoxkeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
anemeHToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusnyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCUIbsl 1



TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIeNOYHbIX METAUIOB M KX
COEJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii HW  KaJblUW: IIOJIOKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, crpoeHne
UX aTOMOB, HaXOXJeHue B npupojae. Pru3nveckue 1 XUMHUYECKUE CBOMCTBAa MarHus
U Kanpuusa. Baxueimue coeauHeHHs Kaiblus (OKCUJ, THUIAPOKCHI, COJIN).
JKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUN: TIoJiokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHHne aTtoma, HaxOKJIE€HHME B npupone. Pusnueckue u
XUMHUYECKHE CBOMCTBA amOMUHUA. AMGOTEpHBIE CBOICTBA OKCHA U THAPOKCHIA
QIFOMUHUS.

Kenezo: nonoxxenue B Ilepuoanyeckoil cucteMe XUMUYECKHUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWEe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKcH b, rupoKcuabl U conu xenesa (11) u xenesa
(III), ux cocraB, CBOIMCTBA U MMOJTyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHWE C o00pa3llaMM METaUIOB M CIJIaBOB, HUX (PU3NYECKUMU
CBOMCTBAMH, M3YyUYEHHE  PpE3YJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KAJIbLIUS W HaTpusl C BOJAOM (BO3MOYKHO HCIIOJB30BAaHHE BHJIEOMATEPHUAIIOB),
UCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUA Kejle3a B KUCIOPOJe
(BO3MOXXKHO ~ HCIIOJB30BAHWE  BHUAEOMATEPUAIOB), MPU3HAKOB  MNPOTEKAHUS
KAUECTBEHHBIX PEAKIMii Ha MOHbI: MarHus, KajiblUs, aJIIOMUHUS, LIMHKA, JKEJIe3a
(1) u xeneza (III), meau (1I), HaOnrOAEHUE M OMUCAHUE MPOLECCOB OKPALLIMBAHMS
IUIAMEHH HWOHAMM HATpHsl, Kalusd U KadblMs (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB IMIPOKCHIA aTIOMUHUS
Y TUAPOKCUJIA IMHKA, PEIIEHNE SKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe «Baxunenmue
METAJUIbl U KX COCIUHEHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m Marepuanibl B ITOBCEIHEBHOM KW3HM YEIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUECKUX peakuuil B ObiTy. IlepBas momoins npu
XUMHUYECKUX OKOTaX U OTPABJICHUSX.

XUMHUECKOE 3arpsi3HEHHE OKpy)Karoueh cpenbl (MpeienbHas IomycThuMas
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xuMuu B pelieHnH 3KOJIOrMYECKUX
po0oaem.

Xumuueckuii IKCnepumenm:

H3yueHue oOpaslloB MaTepuasioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIE
MaTepHuabl).

Mestcnpeomemmnuie ceasu



Peanuszanus MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHUM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIUXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MATEPHUAITBI.

®dusuka: Marepus, aTroMm, O3JIEKTPOH, MHPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILUINYECKAs
pemeTka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunres, npixanue, O6mocdepa, 3KOCUCTEMA, MHUHEPATHHBIC
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIEC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOTrpaMMbl OCHOBHOT'O  OOILEro
o0pa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBLHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMH POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIecTBe MpaBWJIaMW W HOPMaMH IIOBEJICHUS M CHOCOOCTBYIOT MpOIleccaM
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00yUYaIOIIUXCS.

JIM4HOCTHBIE = pe3yJIbTaThl  OTPAXKAlOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMA U
pacuIMpeHue onbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTPHOTHYECKOT0 BOCTIMTAHUSL:

LEHHOCTHOTO OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
M HAyYHOMY HACJIEIUI0, TTOHUMAaHUS 3HAYCHUS XUMHUUYECKON HAyKH B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMAaIUe o
MEPEIOBbIX JOCTUKEHUSIX W OTKPBITUAX MHUPOBOM U OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaxaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUSI O COLMAJIBHBIX HOpPMax U MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUI B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM NEATENBbHOCTH TMpU
BBITIOJIHEHUHU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUN XUMHUYECKUX
AKCTIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM y4EOHOU NESITEIBbHOCTH, TOTOBHOCTHU
OLICHUBATh CBO€ TOBEAEHHWE M TIOCTYNKH CBOMX TOBAPUILEH C TMO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pPEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTaBJISIOIIUE
OCHOBY JIJII TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPUPOJIbI, B3aUMOCBS3SIX 4YEIOBEKa C
MPUPOIHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEW;

MO3HABATEJIbHBIC MOTHBBI, HAMPABJICHHBIC HA TOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE i1 OOBSICHEHHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUIH,
MO3HABATENILHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHONH pal0oThl C Y4YeOHBIMU TEKCTaMH, CIPABOYHOU



JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O0O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMO0Opa30BaHUIO, TMPOEKTHOW U  HMCCIEIOBATEIbCKOM
JEATEeIIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpPaBJIECHHOCTU U YPOBHSI OOy4YE€HHUS B
JaJIbHEHIIIEM;

4) popmupoBaHusi KyJbTyPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HETMPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KYPECHHS),
HEOOXOJMMOCTA COOJIONIEHUsT TIpaBWiI OE30MaCHOCTH TMPU  OOpaIlleHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S) TpyA10BOr0 BOCIIUTAHMS:

MHTEPEC K MPAKTUYECKOMY U3YUYCHUIO Tpoeccril U Tpy1a pa3IuyHOTo poja,
YBaXKEHHUE K TPYyAy M pE3yibTaTaM TPYIAOBOH NEATEIBHOCTH, B TOM 4YHUCJE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenHon npodeccuoHaabHON NESITENFHOCTH U Pa3BUTHSL HEOOXOIUMBIX YMEHUM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) PK0JIOrHYeCcKOro BOCIIMTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOYHHKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAaHUE LIEHHOCTH 3J10POBOTO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYeCKOMY M TICHXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBui 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOXKAIOIINX 30POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSITH 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICeHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IOBBIIEHNUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJEeM M IMyTell WX peHIeHUs MOCPEACTBOM METOJ0B XHWMHH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAJIHOU MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC I
dbopMUpOBaHUS MHUPOBO33PEHUS OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpEeAMETax U IO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOU



HAy4YHOM KapTHUHE MHUPA, U YHUBEpPCAJbHbIE yUeOHbIE IeUCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicCTBUS

Ba3oBble Jjornueckue geiicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
MOHATHUS 711 OOBSICHEHUS OTIIEIBHBIX (PAKTOB U SIBICHHUH, BRIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJACTBEHHBIC CBA3UM MEXIAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,;

yMEHUE TMPUMEHSTh B TIPOlLlECCe TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ JJIEMEHTAa), XUMudeckas (opMysia U ypaBHEHHE
XUMUYECKON PEAKIIUU — MPH PEIICHUN YIeOHO-TTO3HABATEIBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX MPEJICTABICHUN BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE
MPU3HAKH U3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUSX.

ba3oBble uccienoBaTelbcKme 1eiiCTBUSL:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKXKe B KadeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OMbITA IO TUIAHWUPOBAHWIO, OpPTaHU3ANMH W TIPOBEICHUIO
YYCHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEIILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO0 PE3yJibTaTaM MPOBEAEHHOTO OTBITA, HCCIICOBAHUS, COCTABIISATh OTUET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pPa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJIApHAs JIMTEpaTypa XHUMHUUYECKOTO COJACP)KaHUS, CIPaBOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHSATh Pa3jIM4yHbIe METOJbl U 3aMpOChl MPU MOUCKE U OTOOpE
uH(MOpPMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIBHBIX 3a7]a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATh ONTUMAIBHYIO (pOopMy MpeAcTaBieHUsT HHPOPMALIUUA U
WUTIOCTPUPOBATh pEIlIaeMble 3aJaud  HECJIOKHBIMU CXeMaMH, JharpaMmmamu,
npyrumu popmamu rpauKu U UX KOMOWHAIUSIMU;

YMEHUE UCIIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIeATEIbHOCTH HMH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCHOPTa HA COCTOSIHME OKpYXKAroIled HpHUpPOIHOM
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUs 3aJlaBaTh BOINPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUPOBaTH CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEI0KEHHOH 3a1a4u;

YMEHMSI ~ IPEIACTaBIATh  IMOJYYEHHBIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh MPE3CHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XHUMHYECKOTO IKCIIEPUMEHTa (J1a00paTOPHOrO OMbITA,
1abopaTopHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOCKTA);

YMEHHSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  JACSATENBHOCTH  MpPU  PELICHUU
BO3HMKAIOIIMX NpOOJEeM Ha OCHOBE Y4y€Ta OOIIMX WHTEPECOB M COrJIACOBAHUS
no3uIii (00CyXIeHus, 0OMEH MHEHHSIMH, «MO3TOBBIE IITYpMbD», KOOPAMHALIUSA
COBMECTHBIX JICWCTBUH, OIpelNeJeHHe KpPUTEpUEeB IO OLIEHKE KauyecTBa
BBINIOJIHEHHOM paboThl U JpyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSTENIbHO ONPEEsITh LENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO
NesATeILHOCTD, BRIOUpaTh Harbosee 3pdeKTUBHBIC CITOCOOBI pelieHusT yUeOHbIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBJISATh WU KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA [PU BBIIIOJHEHUM 3aJaHUM C Yy4ETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKITUSX,
OLICHMBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIIOJIb30BaTh U AaHAJM3UPOBATh KOHTEKCTHI, IPe/IaracMble B yCIOBUH 3aaHUM.

MNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMEeTHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIbHOrO
CoJlep KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JNeucTBul, crnenuduueckue I TpeAMETHONM o0nactu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHI0O HOBOIO  3HAaHWS, €ro  HWHTEpIpETalUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAIlUsIX.

K xoHiy 00yuenus B 8 kiiacce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBAaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHN: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAss Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJl, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHEHUS, PEAKIHH PA3JIOKECHUS, PEaKUUW 3aMEUICHUS, PEaKUnU
0OMEHa, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakium,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA WM HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(IpolLieHTHAsi KOHIICHTpAaIus1) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSTh 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJCHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh aTOMOB JIEMEHTOB B OMHApHBIX COCIUHEHUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIca [lepuomnueckoro 3akona J[I. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHAa ABOTrajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHUMHYECKHUX OJJIEMEHTOB: pa3iudaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTh OO0O3HAYCHMS, KOTOpPhIE HUMEIOTCA B
tabmune «llepuonuueckass cucteMa XumMudeckux »dnemeHToB [, U.
MenzeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOllee Yucio 3IeKTPOHOB
U pacrpeesieHue UX M0 3JIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIIMPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakuud (10 YUCIy U COCTaBy YYAacTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYKO MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIEMEHTa 10 (opmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MPUMEHSTh OCHOBHBIE OINEPALMH MBICIUTENBHON AEATEIbHOCTA — aHaJU3
U CHHTE3, CpaBHEHHE, 0000IleHue, CHUCTEMaTU3alnI0, KIAacCU(PUKALHUIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI M3Yy4YEHUS CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIEN0OBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWaM OOpaIleHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMPAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TPUTOTOBIECHUIO
pPacTBOPOB C OMPEACTEHHON MAacCOBOM JOJIEH PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh M MPOBOAUTH  XUMHYECKHE  AKCHEPUMEHTHI MO
pacIlio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIBIO HHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xoHniy oOyueHus B 9 kiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XUMMYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HMOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0KHOE BEIIECTBO, BAJIEHTHOCTb, DJIEKTPOOTPULIATEIILHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYECKasi CBA3b, TEIJIOBOU 3PPeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJIMTUYECKAsT IUCCOLMALMS, PEaKLUU HOHHOIO
oOMeHa, KaTajau3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XUMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUINYecKasi), KpHUCTAUIMYECKass pEImETKa, KOpPpO3Us METALJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEaKUuHu, MNPEIeIbHO JIOMyCTHUMas
koHueHtpanus [IJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONB30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIACCY COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJECHTHAs, HMOHHAsA, MeETaJuIMYecKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA M0 XUMUYECKON (opMylie, XapaKTep Cpellbl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cmbica Ilepumoamueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OINUCHIBaTh W XapaKTepHU30BaATh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHas noxarpymnmna (A-rpynma)y U «mobodHas
noarpynna (b-rpynma)», manbsie W OOJbBIIME MEPUOIBI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU ~ XapaKTePUCTHUKAMH  CTPOCHMUSI aTOMOB  XMMHUYECKHX
JIEMEHTOB (COCTaB W 3apsia  sjapa, oOIee 4YUCIO DJICKTPOHOB M
pacrpesieieHue HMX MO D3JEKTPOHHBIM CJOAM), OOBSCHATH OOIIMe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUU B
npenesax MallbIX MEePUOJIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJacCu(UIMPOBaTh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YaCTBYIOIIUX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME WU CIHCIUPUICCKHE XHUMHUYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
pUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITH  YPaBHEHHUS AJEKTPOJUTHUYECKON JHUCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOIHBIE U COKPALLIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, YypaBHEHHS pEaKIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKON CBSI3U MEXK/y BEIECTBAMH Pa3IMIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHA
MIOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca 3TUX peaKkiuii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOIO »JJIeMeHTa 1o (opmyie
COEMHEHHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

cOONIOaTh  MpaBUja  MOJIB30BAHUS  XMMHUYECKOW  MMOCYyIOW U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSAMH TII0 BBITTOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Trasa);

OPOBOJUTH  PEAKIMM,  TOATBEPXKIAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OpOMU/I-,
uoIMI-, KapOoHat-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OTEPAIlH MBICITUTEIBHON JIEATEILHOCTH — aHaJIH3
U CHHTE3, CpaBHEHUE, OOOOIIECHHE, CHUCTEMATH3aIlMI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBbIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacos
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
Xumus — BakHas 00J1acTh

11 ©CTECTBO3HAHUS U 5 0 ) bubnuorexa [{OK

' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c

YyesloBeKa

12 BemecTBa 1 xuMu4eckue 15 | 0 bu6nunorexa LIOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no paszneny 20

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 0 0 bubmuoreka [IOK

' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax g 0 | bubnmnoreka [HOK

’ Y COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 1 0 bubmuorexa [IOK

' OCHOBAHHSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChl 1 | | bubmuorexa [{OK

’ HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.
XumMnueckas cBsizb. OKMCJINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 | 0 bubnuoreka [IOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 0 0 bubmmoreka [JOK
) peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JTUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 0 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubamorexa LOK
' PYHHEL Tep https:/m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX Bt 1OK
noInoTeKa
2.3 3JIEMEHTOB VA- . Azot, pocho 7 0 1
FIEMEHTOD FpyTHEt T, ocop i ux https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [TOK
' o PYIHEL POx https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X CO€TUHEHU S

. bubnuorexa [JOK
3.1 Obmpae cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/Tf41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







IHOYPOYHOE INTAHUPOBAHUE

8 KJIACC
N KonuuyectBo yacos DJieKTpoHHbIe UG pPOBbHIE
n/-n Tema ypoka Beero KonTpoasHsbie ITpakTHUecKue o0pa3oBaTebHbIE
r
padoTsl padoTsl pecypcsl
1 IIpenmer xumun. Ponb XuMuu B )KU3HU 0 0 bubaunorexa [JOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
bub. OK
2 [ToHsaTHE 0 METO/IAaX MTO3HAHUS B XUMHUHU 0 0 htI/tIp::I;I/(r)z.eeI;aS(Ij).m JF0d22Te
B : ;Do
PaTOPHI T TIP pattl https://m.edsoo.ru/ff0d23dc
nmabopaTopHEIM 000PYJOBaHUEM)
4 Yuctoie BemecTBa U cMecH. CrmocoObl 0 0 bubanoreka [JOK
pa3zeneHus cMeceit https://m.edsoo.ru/ff0d26ca
A I 0 i buGnorexa LIOK
pPHMEep P https://m.edsoo.ru/ff0d28c8
COJIH)»
bubanorexa [TOK
A
6 TOMBI H MOJICKYITH! 0 0 https://m.edsoo.ru/ff0d2a6¢
7 XUMHUECKUE 3TEMEHTHI. 3HAKH (CHMBOJIBI) 0 0 Bubnuorexa IIOK
XUMHYECKHUX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8
bubarorexa [TOK
1T
8 POCTHIC H CHOAHLIC BellecTsa 0 0 https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE yUYEHHE 0 0 bubamorexa LIOK
YHVPHOE YA https://m.edsoo.ru/ff0d2d50
3 .
AMHYECKAs MyIa. HTHOCTH ATOMOB
pMYJt https://m.edsoo.ru/ff0d2eae
XUMUYECKHUX DIIEMEHTOB
1 OTHocuTeNbHASI aTOMHAsI Macca. 0 0 Bubmorexa [IOK
OTHOCHUTENbHAS MOJNEKYIIpHas Macca https://m.edsoo.ru/ff0d323c
> MaccoBast 701151 XMMHYECKOTO DJIEMEHTA B 0 0 bubnnorexa [IOK
COEIUHEHNH https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemectBa. Mosb. MossipHast 0 0 Bubmuorexa [TOK




Mmacca

https://m.edsoo.ru/ff0d5230

14 ®duznueckre U XMMUYECKUE SBICHHS. Bbubnnorexa [JOK
Xumuueckasi peaxiys https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBUs NPOTEKAHUSI XUMUYECKUX Bbubnnorexa [JOK
peaxmmit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHCHUS MaCChI BEIIIECTB. bubaunorexa [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 BrranciaeHnsa koandecTBa, MacChl BEIIECTBA I10 Bbubnnorexa [JOK
YpaBHCHHUSM XUMHUYECKHAX PEaKIIHi https://m.edsoo.ru/ff0d5708
K .
s ( accudUKanus XUMUICCKUAX PEAKIUi Bummorexa [IOK
COEIMHEHUS, Pa3JI0KEHNUS, 3aMEILEHUS
A P » SAMCHICHIZL https://m.edsoo.ru/ff0d3£34
oOMeHa)
19 M. B. JIoMOHOCOB — y4€HBI-3HIUKIIONEUCT. bubaunorexa [JOK
O0001IeHNE U CHUCTEMATH3aLM 3HAHUN https://m.edsoo.ru/ff0d40c4
20 KonTtpomsHas padora Nel mo teme «BemectBa Bubmmorexa [IOK
1 XUMHYCECKUE PEAKIIHI) https://m.edsoo.ru/ff0d4290
B — .C .
g | e e G
n — MCHT U IT T B TBO.
fopolt 7 P B https://m.edsoo.ru/ff0d448¢e
O30H
® .
22 . IZSI/;‘-Ie:K:I? P;:KI/IMHI{SEKI;IeeCBOHCT:ae e) BI/I6J‘H/IOT€Ka I_[OK
15[ nn 5[ HUS, T HUC).
71oposa (peaxtt . - Top https://m.edsoo.ru/ff0d4614
TTousTre 06 okcugax
C )
5 | o
patop P ‘ https:/m.edsoo.ru/ff0d497a
[Ipumenenme Kucopoaa
Tenmosoit 3 de eCcKol pea .
24 HOEETI?GIZ T(i)(sz)T(I/)I(I\I:I]/\I/[‘-II/I:CKOKMH paB}I::::H bubmmorexa [IOK
P P . https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUICCKHUX PEAKIIHIX
T .
s | el
TPA3HCHUC B X IT bl €T
P AYXa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHHUS
II 6ota Ne 3
paktudeckas padota Ne 3 mo teme BuGmiorexa LIOK
26 «ITonyuyenue u coOnpanue KUCIOPOaa,

H3Y4EHUE €TI0 CBOUCTB)

https://m.edsoo.ru/ff0d4ae2




BOL[OpOI[ — JJICMCHT U IPOCTOC BCUICCTBO.

bubaunorexa [JOK

27 Haxoxxnenne B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 duznyecKre 1 XMMUYECKUE CBOMCTBA bubaunoreka [JOK
BozopoJa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [IonsTHE O KHCIIOTaX U COMAX Brbmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI oJTydeHHs BOJOPOIa B bubnuorexa [TOK
JIabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpaktudeckas padora Ne 4 o Teme
31 «l?lonyqeﬁne u Eo6npaHHe BOJIOpPOJIa, Brbmorexa IOK
. https://m.edsoo.ru/ff0d4{42
W3YYEHUE €T0 CBOMCTBY
N " bubanorexa [JOK
32 MosisipHbIi 00EM ra3oB. 3akoH ABOTajpo hitps://m.edsoo.ru/ff0d542e
Brruncnenus 00b€Ma, KOJIMYECTBA BEIIECTBA
33 rasa Mo €ro U3BeCTHOMY KOJIMUYECTBY I;mecma Bubmorexa HOK
. https://m.edsoo.ru/ff0d55a0
WM 00BEMY
Breruuciienns 005EMOB ra3oB 10 YpaBHEHHUIO
34 peaKkiuu Ha OCHOBE 3aKOHA 061,é1\y/1r1)n,1x Bubmmorexa IOK
. https://m.edsoo.ru/ff0d5708
OTHOIICHHIA Ta30B
35 dusnyeckne 1 XUMUYECKHUE CBOMCTBA BOIBI bubmorexa [IOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHu#. [loHATHE 00 HHAWKAaTOpaxX bubmorexa HOK
https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTtens. HachllieHHBIE H
37 HeHHaCBIHIepHHLIe E))aCTBopI:I. MaI(-:uCOBaH oIS bubmmorexa [IOK
https://m.edsoo.ru/ff0d5b40
BEIIECTBA B pacTBOPE
IIpaktuyeckas pabora Ne 5 o Teme
38 «prI/IFOTOBJIeHEe PacTBOPOB C ONpeAeaEHHON Bubmmorexa [IOK
. o .. https://m.edsoo.ru/ff0d5eba
MaccoOBOM J0JIeil pacCTBOPEHHOTO BEILIECTBA
39 KonTtponsnas pabora Ne2 mo teme «Kuciopox. Bu6mmorexa [IOK
Bomopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcubl: cocTaB, KIaccupukanus, Bubmorexa [TOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 ITonyuenue u xumMu4yeCcKre CBOMCTBA bubnunorexa [JOK




KHCJIOTHBIX, OCHOBHEIX H aM(bOTepHLIX

https://m.edsoo.ru/ff0d664e

OKCHIOB
4 OcCHOBaHWUsI: COCTaB, KJIaCCU(UKAIINS, bubmuorexa [TOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [omyueHne U XUMHYECKIE CBOMCTBA Bubmmorexa IIOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
m Kucnotsl: coctas, kiaccupukaus, bubaunorexa [JOK
HOMEHKJaTypa https://m.edsoo.ru/ff0dfee2
45 IlonydyeHue U XUMHUYECKUE CBOMCTBA KUCIIOT bubamorexa LIOK
https://m.edsoo.ru/ff0dfee2
Comu (cpemHre): HOMEHKIIATYpa, CIIOCOOBI Bubmmorexa [IOK
46 .
MOJIyYEHUs, XHMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[MpakTnueckas pabora Ne 6. Pemienue
47 9KCIIEPUMEHTAIILHBIX 3a7a4 M0 TeMe bubnuoreka [TOK
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI»
43 I'enernueckas cBA3b MEXKAY KilaccaMH bubanoreka [TOK
HEOPTraHMYECKUX COCAMHEHHH https://m.edsoo.ru/00ad9a50
. bubanoreka [TOK
49 O060011eHNe U CUCTeMaTH3aIHsI 3HAHUH hitps://m.edsoo.ru/00ad9ch?
KonTtponsnas padora Ne3 mo teme "OcHOBHEIE Bubnuorexa IIOK
50 .
KJIaCChl HEOPTAaHMUYECKUX COEIMHEHUH" https://m.edsoo.ru/00ad9ela
[TepBrie MOMBITKY KiIaccH(PUKATNH
51 xnﬁnqecxnx JJIEMEHTOB. E)[OH;;I/IG 0 TpymImax Bubmmorexa IOK
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JICMEHTOB
Tlepuonuueckuii 3akoH u [lepuoauyeckas
52 CI/I(E[GMJZ XUMHYECKUX aneMezTo: . 1. bubamorexa LIOK
https://m.edsoo.ru/00ada52c
MengeneeBa
53 Ilepuonsl, rpynmnsl, NOArPYMIILI bubamorexa LIOK
https://m.edsoo.ru/00ada52c
s4 Crpoenune aToMoB. CoCTaB aTOMHBIX SIIEP. Bubmorexa [TOK
M3oronsl https://m.edsoo.ru/00ada342
55 CTpoeHHe dJIEKTPOHHBIX 000JI0YEK aTOMOB bubamoreka [JOK

anemeHToB llepuoanueckoit cucrems /. Y.

https://m.edsoo.ru/00ada6bc




Menneneena

XapakTepuCTHKAa XUMHIECKOTO 3JIEMEHTA T10

bubaunoreka [JOK

56| cro monaxeno s Mepnomeskof suctee 4 ! htpsim.edsoo.rw00adas24
57 | puosmmmn e npacmi, 1 B Mommerees | 1 biGorexa LIOK
 yuEHBII, NEATOT W TPAKIAHKH https://m.edsoo.ru/00ada96e
53 DNEeKTPOOTPULIATENILHOCTh aTOMOB | bubnuoreka [TOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnas xumudeckas cBs3b./Bceepoccniickas | Bubmmorexa [IOK
poBepoYHast padora. https://m.edsoo.ru/00adac34
60 KoBanieHTHas nomisipHast XUMHUYecKas CBA3b 1 bubamorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenmossipHasi XUMHUYECKas! CBS3b 1 bubamorexa [OK
https://m.edsoo.ru/00adaab9
Bubmmorexa [IOK
62 Creneis OkHCACHIA : https://m.edstl)_f).ru/OOadanS
63 OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKLITHI 1 Bubmmorexa IOK
https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTENN 1 Bubmmorexa IOK
https://m.edsoo.ru/00adb076
65 KontpomsHas pabora Ned mo teme «CtpoeHue | Bubmmorexa [IOK
aToMa. XMMHUYECKast CBSI3b» https://m.edsoo.ru/00adb486
66 PesepBHslit ypok. O600menune u | Bubnuorexa IIOK
CUCTEeMaTH3alys 3HAaHUH https://m.edsoo.ru/00adb33c
67 PezepsHblit ypok. O600meHne n 1 bubnnorexa [JOK
CHCTEMATH3ALUS 3HAHHUI https://m.edsoo.ru/00ad9cb2
68 PezepBHbIit ypok. O000mEeHne n 1 bubnunorexa [JOK
cUCTeMaTH3alusl 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68




9 KJIACC

KoanyecTBo yacoB

JJieKTpOHHBbIEe HH(POBbIE

Ne
wn Tema Ypoka B K()]-[Tp()ﬂbﬂb[e HpaKanecxue 06pa3OBaTeJII>Hl>le
cero
padoTHhI padoThI pecypchl
Ilepuonnueckuii 3akoH. Ileprnoauueckas

| pHoa PHOA v | 0 0 Bubnmoreka IIOK

cucTteMa XuMH4YecKkux 3nemenTos 1. 1.

https://m.edsoo.ru/00adb59e
Menpeneesa
3aKOHOMEPHOCTH B I3MEHEHNH CBOWCTB

2 P R 1 0 0 Bubnuorexa IIOK

XMMHUYECKHX JIEMEHTOB TEPBBIX TPEX

P P https://m.edsoo.ru/00adb6b6
MIepUOJIOB
Knaccudukamnms u HoOMeHKIaTypa Bubmmorexa [IOK

3 1 0 0
HEOPraHMYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
Buapl XUMHYECKON CBA3H U THUIIBI bubanoreka [JOK

4 N 1 0 0
KPHCTAIIMUECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtpomsHas padora Nel mo teme

5 «[loBTOpEHHUE U yriTyOICHNE 3HAHUN 1 1 0
OCHOBHBIX Pa3/IeNoB Kypca § Kiaccay
Krnaccudukanms XuMiuaecKux peakuii mo Bubmmorexa [IOK

6 1 0 0
Pa3IMYHBIM NIPU3HAKAM https://m.edsoo.ru/00adbcb0
IIonsTHE O CKOPOCTH XUMHUUYECKON PEAKIIUH.

7 I p peartt 1 0 0 Bubnuoreka [IOK

OHATHE O TOMOTEHHBIX U TeTePOTCHHBIX
P https://m.edsoo.ru/00adbe9a
peaxmuax
[ToHsATHE O XUMUYECKOM PaBHOBECHH.

3 ®DaxTOPBbI, BIUSIONUE HA CKOPOCTh | 0 0 Bubnmoreka LIOK
XUMHYECKOH PEaKIiy U IMOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PaBHOBECHS

9 0 1 0 0 Bbubnunoreka [JOK

KHCJIUTEIHO-BOCCTAHOBUTEIIFHBIE PEAKIHH
peaktt https://m.edsoo.ru/00adcade

10 Teopus 3J1EKTPOIUTHUECKON TUCCOLMALIMH. | 0 0 Bbubmmorexa IIOK
CuibHBIE U cT1abbIe JIEKTPOIUTHI https://m.edsoo.ru/00adcd68

1 " N 1 0 0 Bbubnaunoreka [JOK

OHHBIC YPABHEHUS PEaKIIi
P P https://m.edsoo.ru/00add448




XuMHUECKHE CBOMCTBA KUCIOT U OCHOBAHUIA

12 CBeTe MbeCTABICHIH of Bubnmoreka IIOK
B CBETE II TaBJICHUHN
PeACTARICE https://m.edsoo.ru/00add5d8
3IEKTPOIUTHICCKON THCCOIMAIIII
X o o
13| npexcrasnensii o8 snextpomseckoi BuSmiorera LIOK
pel P https://m.edso0.ru/00add8b2
JIACCOIUALAH
14 [lonsTre 0 rugpoNIM3Ee COeh bubmmorexa LIOK
P https://m.edsoo.ru/00add9d4
15 O0001IeHNE U CHUCTEMATH3a 3HAHUU Bubmiorexa [IOK
HUC U CUCTEMATH Hs 3HAHUN
B H https://m.edsoo.ru/00addd12
16 [TpakTrueckas pabora Ne 1. «Pemenue bubnuoreka [JOK
SKCIEPUMEHTANbHBIX 33129 https://m.edsoo.ru/00addbfa
Konrponsnas padbora Ne2 o teme
17 «3nz OJII/ITIf‘IeCKaSI HFCCOITHAITUS bubmmorexa OK
P A HHALHA. https://m.edsoo.ru/00addec0
XUMHIUECKUE PEaKINU B PACTBOPAX»
18 OO61mas xapakTepUCTHKA TaJOreHOB. Bubnuorexa IIOK
XuUMHYECKUE CBOMCTBA HA MpUMeEpeE XJIopa https://m.edsoo.ru/00addfe2
X .C >
o nopozgsoi)znov :)JIHaHaSIOKI/ICJ:OTE; BuGmorexa LIOK
XUMNY 151 BOHUCTBA, IT YCHU!
> TTOTY ’ https://m.edsoo.ru/00ade104
IIPUMEHEHHE
II o6ora Ne 2
20 «szinfl(::i;i:ajoia;[HOOT; KI/ICH:’I(“)L;[eI/DI/;e eHue eé bubmmorexa [OK
N y - 1Y https://m.edsoo.ru/00ade348
CBOWCTB»
B clie 0 ypaBHE eCK
21| pouseut, comn oz s pearcrron nan BuGmorexa LIOK
Deakii, A P A https://m.edsoo.ru/00ade488
H30BITKE
OO6mas xapakTepucTHKa 3J1eMeHTOB VIA- bubnmoreka [JOK
22
TPYIIIBI https://m.edsoo.ru/00ade64a
A .
23| Tiommemte com ot commmanit BuSmiorera LIOK
e P “H https://m.edsoo.ru/00ade64a
npupozae. XuMHUYECKHE CBOUCTBA CEPhI
24 CepoBoziopoJi, cTpocHHE, PU3HYECKUE U Bubmmorexa [IOK

XHMHUYCCKHE CBOMCTBA

https://m.edsoo.ru/00ade802




OKCI/IZ[LI CCPBhI. CepHaﬂ KHUCJI0Ta, (bI/IBI/I'{eCKI/Ie

bubanoreka [JOK

25 1 XUMHIYECKUE CBOMCTBA, IPHMEHEHHE https://m.edsoo.ru/00adea28
XUMUUECKUE PEaKIH, JISKAINE B OCHOBE
26 MPOMBIIIJICHHOTO CIIOco0a MOJTyYeHHS Bubmuoreka [IOK
CEPHOM KUCIOThl. XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYIKaIoMIeH Cpe/ibl COCTUHCHUSIMU CEPBI
7 Brrmanciaenne MaccoBO# T0JIM BBIXO1a Bubnmoreka IIOK
MIPOAYKTA PeaKInu https://m.edsoo.ru/00adec8a
OO61mas xapakTepuCTHKa dJIEMEHTOB V A-
28 TPYIIIIBL. AP;OT, ;))acnpOCTpaHeHne B TIpUpoe, Bubamorexa LIOK
. https://m.edsoo.ru/00adeea6d
(hu3nveckre M XMMAYECKHE CBOUCTBA
AMMUaK, ero GU3HIECKUe U XUMUUCCKUE bubanoreka [JOK
29 .
CBOMWCTBa, MOJTydeHHE U IPUMEHEHHE https://m.edsoo.ru/00adf004
IIpaxTrdeckas padora Ne 3 o Teme
30 «l?lonyqeﬁne athHaKa H3yYCHHE ero Bubmorexa LIOK
N ’ https://m.edsoo.ru/00adf180
CBOWCTBY
31 A3OTHas KHCIOTa, e€ Pru3ndecKue u Bubmmorexa [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnoap30BaHne HUTPATOB U COJICH aMMOHUS
1 B Ka4eCTBE MUHEPAIbHBIX YI00pEHUH. bubmmorexa IIOK
XUMHUECKOE 3arps3HEHNE OKPY>KaIoIIeH https://m.edsoo.ru/00adf518
CpelIbl COSUHCHHUSMH a30Ta
®ocdop. Oxcun pocdopa (V) u pochopnast
33 Kncnq())Tz (1)1/131/15(3?1(1/1;1) prnim)qec(ineq) ’ Bubamorexa LIOK
L https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJYyYCHHE
Hcnonp3oBanue pocdatoB B KauecTBe
34 MUHEPAIBHBIX y)1(1<))6p(£HHﬁ. 3arps3HeHue Bubamorexa LIOK
. https://m.edsoo.ru/00adfc20
MPUPOIHOM cpensl pochaTamu
Yraepon, pacnpocTpaHeHHe B IPUPOJIE, bubnmoreka [JOK
35 .
(hm3nvecKkre M XMMUYECKHE CBOUCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux GU3n4IecKue u
36 XHMHUYECKHE CBOMCTBA. DKOJIOTHUYECKUE butnuoreka IIOK

poOJIeMBI, CBA3aHHBIE C OKCHIOM yTJIepoa
av)

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




bubanoreka [JOK

37 YrOMbHAs KHEIOTA 1 e€ corti https://m.edsoo.ru/00ae006¢
IpakTryeckas pabora Ne 4 o Teme
38 "I_II)OJ'IyquI/Ie yrIJ)IeKI/Icnoro rasa. Bubmrorexa LIOK
https://m.edsoo.ru/00ae027¢
KauecTBeHHas peakiys Ha kKapOoHAT-HOH"
39 [lepBoHauanbHBIC TOHATHS 00 OPTaHMYECKUX Bubmmorexa [IOK
BEIIECTBaX KaK O COCAMHEHUIX yTiiepoa https://m.edsoo.ru/00ae054¢
40 KpemHuii u ero coeanHeHus brbmmorexa LIOK
https://m.edsoo.ru/00ae080a
IIpaxtudeckas padora Ne 5. Pemenue
41 3Kr::nepMMeHTanI;HHx 3aj71a4 10 TeMe bromorexa LIOK
. https://m.edsoo.ru/00ae0bf2
«BaxHeiilue HeMeTaIbl U UX COSAMHEHUS
4 KontpomsHas pabora Ne3 mo teme Bubmmorexa [IOK
«Baxuelre HeMeTaIbl U UX COSTUHEHUS» https://m.edsoo.ru/00ae0e18
OO611ast XapakTepUCTHKA XUMUYECKUX
43 3JIEMEHTOB — METAJJIOB. MeTanyeckast Bubnuorexa IIOK
CBSA3b M METAJUIMYECKasi KpUCTAJUIMYECKas https://m.edsoo.ru/00ae103e
peméTka. OU3MYECKUE CBOMCTBA METAIIOB
XuUMH4ecKrue CBOWCTBA METAILIIOB.
44 ONEeKTPOXUMHUIECCKUN Pl HAITPsDKCHUN Bubmorexa LIOK
https://m.edsoo.ru/00ael 156
METaJJIOB
Oo6mrre crocoObl MOTYYCHUS METAIIIOB.
45 CmnaBel. Boruricnenust no ypaBHEHUSM Bubmmorexa [IOK
XUMHMYECKHUX PEaKIIHi, €CII OJNH U3 https://m.edsoo.ru/00ael1156
PEareHToB COJEPIKUT MPUMECH
46 ITonsiTHE O KOPPO3UM METATIIOB Bubamorexa LIOK
https://m.edsoo.ru/00ae1278
47 [{enoyHble METAILIBI Bubmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKCHIBI ¥ THAPOKCHIBI HATPHUS U KaJTHS Bubamorexa LIOK
https://m.edsoo.ru/00ae14b2
49 [[TenoyHO3eMeNbHBIE METAIIBI — KaJbLUI U Bubmmorexa [IOK

MarHHi

https://m.edsoo.ru/00aec15e8




bubanoreka [JOK

>0 BaxHeHIIHE COSAMHCHNS KabLHA https://m.edsoo.ru/00ae15e8

51 O00011IeHNE U CUCTEMATHU3ALNSA 3HAHNA

52 JK€ctrocTh BOJIBI M CLIOCOOBI €€ yCTpaHEeHUs! Bubnmorexa LIOK

https://m.edsoo.ru/00ae 1886

53 IIpaxTrdeckas padbora Ne 6 o Teme Bubmmorexa [IOK
"YKécTKoCTh BOABI M METOAHI €€ ycTpaHeHHus" https://m.edsoo.ru/00aelae8

54 J— Bubmuoreka [IOK

https://m.edsoo.ru/00aelc64

55 AmpoTepHbIe CBOMCTBA OKCHAA U Bubmmorexa [IOK
THIIPOKCHU/IA https://m.edsoo.ru/00ae1c64

56 Terneso bubanoreka [JOK

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

57 Oxkcunipl, THAPOKCHIBI U conn xkene3a (I1) u Bubnuorexa IIOK
skenesa (I1D) https://m.edsoo.ru/00ae35e6

58 O06o011eHre U cucTeMaTU3alus 3HaHUH

07,

p | e 47 T
«BaxkHe#Ime METaJIbl M KX COCTUHCHUS ttps://m.cdsoo.ru/(ucide!
BoIunciIeHus 10 YpaBHEHHSIM XUMUAYECKHUX

€aKIMi, €CIIM OJTUH U3 PEareHTOB JIaH B

60 336511;«3 WIN COJilep)KI/ITI:'IpI/IMeCI/I. " Bubamorexa LIOK
Breruuciienns MacCOBOM JTOJIH BBIXOA ttps://m.cdsoo.ru/ (e 1750
MPOAYKTA PEaKIHH

61 O0001IcHHE U CHCTeMAaTHU3aIHsT 3HAHUH

2 Kontponsnas pabora Ne4 mo teme
«BaxHeiine MeTaIbl U UX COCIUHEHUS

63 BemectBa u Marepualbl B IOBCEJHEBHOM bubnnoreka IJOK
JKH3HH YeJIOBEKA https://m.edsoo.ru/00ae3f50

64 XUMHUUECKOe 3arps3HEHUE OKPYKaIoIIen Bbubmmorexa IIOK
cpenbl https://m.edsoo.ru/00ae4270

65 Ponb xuMum B peneHun 3K0I0rHYECKUX Bubnmoreka IIOK

mpoGiieM

https://m.edsoo.ru/00ae4270




66 PezepBHbIit ypok. O000mIEeHNE 1 | 0 Bubnmoreka [IOK
cUCTEMAaTH3aINs 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PezepBHbIit ypok. O000mIEeH e 1 | 0 Bubnmoreka LIOK
CUCTeMaTH3allusl 3HAaHUHA https://m.edsoo.ru/00adb33c
68 PeseprubIit ypok. O600meHne u | 0 Bbubmorexa [IOK
cUCTEMAaTH3aINs 3HAHUH https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 11







IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHWYCCKUC ITOHATHS)

1.1

1.2

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHX IOHSATHUH: arowm,
MOJIEKYyJa, XUMHUYECKUI 3JEMEHT, IPOCTOE BEUIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOpPOJHAs W HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJIIpHas Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas JO0Js XHMUYECKOIO
3JIEMEHTa B COEJMHEHUHU, MOJSPHBIM 00BEM, XMMHUYECKas peakuus,
KJacCU(pUKaLlMsi  peaklHil:  peakuud  COEAMHEHHUS,  pPEeaKIHH
pa3IOKEHUs,, PEAaKIMU 3aMEeLIeHMs, peakuuu OoOMeHa, »5K30- U
SHIOTEPMUYECKUE PEAKLMH, TEIIoBOW 3¢ (EeKT peakiuu, pacTBOp,

MaccCoBas O0JA BEUICCTBA (HpOHeHTHaH KOHLICHTpaI_II/IH) B paCTBOpC

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUH U

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

HCIOJIb30BAaTh XUMHNYCCKYIO CHUMBOJIMKY I COCTABJICHUA (1)0pMyJ'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIIECCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

L.5

1.6

OIpECaACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX
COCOAUMHECHUAX
KHaCCI/I(bI/ILII/IpOBaTB XUMHUYCCKUEC PCAKIINU (HO qucily Hu COCTaBYy

YYaCTBYIOUIMX B PEAKIMH BEIIECTB, 10 TEMIOBOMY 3PEKTY)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO M MOJISIPHYIO MAacCChI

BCIICCTB




1.8

1.9

1.10

2.1

BBIUUCIISATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa 1o (opmyre

COCIMHEHUS,

BBIYHUCIISITH MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE

NPUMEHSTh €CTECTBCHHOHAYYHBIC METOJbI TIO3HAHUSI — HAOIIOJICHHE,
U3MEpEHUe,  MOJCIIMPOBAaHUE,  OKCIEPUMEHT  (pealbHBId |
MBICJICHHBIN )

[To Teme: «BaxkHeiine npeacTaBUTEIN HEOPTaHUIECKUX BEIIECTBY

paCKpeiBaTb CMBICII OCHOBHBIX XHMHUUYCCKHX MMOHSATHH: OKCH I,

KHCJI0Ta, OCHOBaHUEC, COJIb

2.2

OIpCACIIATh INPUHAMJICIKHOCTb BCIHICCTB K OHpeI[eJ'IéHHOMy KJ1accy

COeIMHEHUH 1Mo Gopmyam

2.3

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHN4YCCKUC BCIICCTBA

24

XapakTepu3oBaTh (ONHUCHIBATH) OOLIME XMMHUYECKHME CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMu

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUAN

2.5

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKUX

HpeBpaHICHI/IfI B PA3JIMYHBIX YCIIOBHUAX

2.6

2.7

3.1

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
1ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH IO BBINOJHEHUIO
71a060pPaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYCHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOAA), IPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEILIECTBA, INIAHUPOBATh U MPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacloO3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCJIOT C IOMOIIBIO
WHAUKATOPOB (JakMyc, (eHondTaner, METUIOPAHK U IPYTHE)
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUUECKON peakinu

ITo Teme: «llepmogmueckuit 3akoH u Ilepumommueckas cucrema
xumudeckux snemeHTtoB J[. M. MenpeneeBa. CtpoeHHne aTOMOB.
Xumnueckasi cBi3b. OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUM
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX MOHSTHH: SApO aToma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHas OpOuTadb, paguyc aroma,

XUMHUYCCKasd CBA3b, IIOJIApHAass W HCIOJApHAasd KOBAJICHTHAA CBA3b,




3.2

33

ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AaHWOH,

CTENeHb OKUCIICHUS

KJIAaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTBI

OMKCHIBATh U XapakTepu3oBaTh TabnuuHyro (opmy [leprogunueckoit
CHUCTEMbl XHMHYECKUX JJIEMEHTOB: pa3jiMyaTh TIOHATHUS «TJIaBHAs

noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIpley» U «OOJIBIITHEY epuoabl

34

3.5

packpsiBaTh cMbica Ilepuoanueckoro 3akona J[.M. Menpneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCHMOCTH CBOMCTB
XUMHUYCCKHUX DJJIEMCHTOB OT MUX IIOJIOXKCHHSA B HepHOI[I/I‘ICCKOﬁ

CHCTCMC

COOTHOCUTHb  0003HAu€HHUs, KOTOpble HUMEKTCI B  Tabnuue
«Ileppuoguueckas  cucreMa  XMMHYECKMX  dineMeHToB .U
MenneneeBay C YHUCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XMMUYECKUX 3JEMEHTOB (COCTaB M 3apsa  s1pa, o0luee Yucio

AJIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

9 KJIACC

OIpCaACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX
COCOAUMHCHUAX

ONpCACIIAITL BUJ XUMHYECKOH CBS3HU (KOBaJIeHTHaSI u I/IOHHaSI) B

HCOPTaHNUYCCKUX COCIUHCHUAX

Kon
IpoBepPsAEMOro
pe3yJjbTara

1

1.1

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

ITo Teme: «BemiecTBO U XUMHUYECKast pCaKkuus»

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHMX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIIEKTPOJUTHYECKAs JAUCCOIHAIIMS,
peaknMy MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaThMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peakuumy, OKHCJIUTENb,
BOCCTAHOBUTEINIb, OKHCICHHE W BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMpOTepHOCTh,  XMMHUYECKas  CBs3b  (KOBAIEGHTHas, HWOHHa,

MeTaJlJIN4ecKasi), KpUCTaJUIMuecKas peméTka, CIUIaBbl, CKOpPOCTh




XUMHUYECKON peakiuu

1.2

1.3

1.4

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHH H

IPUMEHSTh 3T MOHATHUSA NPU ONMCAHUY BELIECTB U UX IPEBpALCHUN
COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIUEHHBIC YPAaBHEHUs DPEaKLUH
MOHHOr0 0OMeHa

PaCKpBIBATh CYIIHOCTh OKHCIIUTEIIEHO-BOCCTAHOBUTEIIBHBIX PEaKLUN

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa STHX PeaKIuii

L.5

IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

IIo Temam: «HemeTamnsl M uX coeguHEHUS» U «MeTaaabl U HUX

COCAUHCHUA

2.1

2.2

XapaKTepU30BaTh (OMUCHIBATE) OOIIUE U CIICHU(PHUIECKUE XUMUIECKHE
CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOJTBEpPXk/Aas ONMCAHUE
IIpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLINX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MMOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYSCKOM CBS3U MCKAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT HUX CTPOCHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX
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CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOH H
1abopaTopHBIM O0OpYIOBaHUEM, a TaKXKe MpaBUiaM OOpalIeHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
71a060paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO

ra3000pa3HbIX BEILECTB (aMMMaKa U YTIIEKHUCIIOro ra3a)

2.5

3.1

NPOBOJUTH pEaKIUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEMIECTB: pPACMO3HABATh OMNBITHBIM IMyTEM XJIOPUA-,
Opomuza, wuomupa, kapbonar, ¢ocdar, cunmkar, cyiabgar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIME B BOJHBIX paCTBOpPax HEOPraHUUECKUX BEILIECTB
ITo Teme: «XHUMHsI U OKpY:KArOIIast CPear»

PaCKpbIBaTb  CMBICJI  OCHOBHBIX XUMHYCCKUX MMOHSATHUH: HI[K

BCIIECTBA, KOPPO3Ud METAJIIIOB

3.2

IIPUMCHATE OCHOBHEBIC OIICpaluu MBICITATEIBHOMN JCATCIIBHOCTH —




aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMaTU3alUIO,
BBISIBIICHHE IPUYMHHO-CIIEJCTBEHHBIX CBS3€H — IS HM3y4eHHUS
CBOﬁCTB BCHICCTB U XHUMHYCCKHUX peaKL{Hﬁ; eCTeCTBeHHOHay‘IHbIe
METO/BI IO3HAHHSA — HAOIIOJICHHWE, W3MEPEHHE, MOJEIHpPOBAaHNUE,

9KCIIEPUMEHT (peajbHbIl U MBICICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[TepBoHavanbHbIe XUMUYECKHE TOHSATHUS

[Ipenver xumuu. Ponp XUMuM B JKU3HHM 4YeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ArperaTHoe COCTOSTHUE
BEIICCTB

[TonsiTre 0 MeToAax Mo3HaHUs B XUMUU. YncThie BemecTBa U cmecH. CrocoObl

pa3aeneHus cmecen

1.3

1.4

ATOMBI H MOJICKYIJIBI. Xumuueckue dsyeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe X CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’IeKy.]'ISIpHOC YUYCHUC

XuMuueckas (1)OpMy.]'Ia. BanieHTHOCTE aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OTHOCHTEILHAS aTOMHas macca.
OTHOCHUTENLHASA MOJICKYJISIpHAA Macca. MaccoBas J0J1s1 XUMHAYECKOr0 3JIEMEHTA

B COCTUHEHUH

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MonsipHasg Macca. B3aumocBsI3p KOJIMYECTBa,
Macchl M 4Mcia CTPYKTYPHBIX €IWHUI BemecTtBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

dusnueckue U XUMHUYECKUE ABJICHHSA. XUMUYECKas peakius U e€ INPU3HAKU.
3aKOH COXpaHEHHUs Macchl BEUIECTB. XUMHUUeckue ypaBHeHus. Knaccudukanus

XUMHUYCCKHUX peaKLII/Iﬁ (CO@I[I/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

XUMHUUECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHYECKOH TOCY10i, ¢ mpaBUiIaMu
paboTtel B JabopaTopun W mpuéMaMu OOpalieHus C  JabopaTOPHBIM
00OpyJOBaHUEM, HU3YyUYE€HHE U OINHUCaHHE (HU3MUECKUX CBOMCTB 00pasloB
HEOPraHMYECKUX BEHIECTB, HaOmoJeHne (u3ndecknx (IUIaBIieHHE BOCKa,
TasHUE JIbJ1a, paCTUpPaHUE caxapa B CTYIKE, KHIEHUE W KOHACHCAIUS BOJbI) U
XUMHUYECKHX  (TOpeHHE CBEYd, MpOKaJMBaHWE MEIHOW  IMPOBOJIOKH,
B3aMMOJICIICTBUE MeJa C KHCJIOTOW) SIBICHUHM, HAONIONEHHWE M ONHCAHUE
NPU3HAKOB TPOTEKaHMs XHUMHUYECKHX peakuui (pa3jokeHue caxapa,
B3aUMOJICIICTBUE CEpHOW KHCIOTBI C XJOpUIOM Oapusi, pa3ioXeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJIEHCTBUE Kelle3a ¢ PaCTBOPOM

conu meau(1l), n3yuenue crmocoOoOB pazaencHus cMeceil (C TOMOIIbI0 MarHUTa,




2.1
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¢wibTpOBaHMEe, BHIIApUBAHHE, IUCTHIUIALUSA, Xpomartorpadus), NpoBereHUEe
OYHCTKH ITOBApEHHOW CONHM, HAOJIO/ICHHE U OTMCaHNE PE3yIbTaTOB IPOBEICHUS
OIIBITa, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3JAaHUE MOJEINeH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Bakneiime npeacTaBUTeNIn HEOPTaHMYECKUX BEIIECTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BerecTBo. HaxokaeHwe Kuciaopoja B Ipupoje, (GU3MYecKHe M XUMHYECKUE
cBorictBa (peakumu ropeHus). Oxcunbl. [Ipumenenue kwuciopoga. CrocoObl
NOJYYEeHUsI KHUCIOpoJa B JIaOOpaTOpUM U MPOMBIIUICHHOCTH. Kpyrosopor

Kkuciopoja B mpupojie. O30H — amioTporHas MoaupuKaius KUCIopoia

TemnnoBoit 3 hekT XUMUIECKON peaKuu, TEPMOXUMHUUYECKUE YPaBHEHHUS, IK30-
¥ DHJO0TEPMUYECKHE peaknu. TOIIMBO: Yyroib U MeTaH. 3arpsi3sHEHUE BO3yXa,
yCHUJIEHUE MapHUKOBOTO 3(peKTa, pa3pylieHne 030HOBOTO CIIOS

Bonopon — anemenT u mpocroe BemiectBo. Haxokaenue Bomopona B IMPUPOJE,
dusnueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTY4EHHS.

Kucnors! 1 conn
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MomnsipHblif 00bEM ra30B. Pacu€Tel Mo XUMHUYECKUM YpaBHEHUSIM

2.5

2.6

®dusnyeckue CcBoWcTBA BOAbl. Boma kak pactBopuTenb. PacTBOpEL
HacpllieHHbIE M HEHACBIIECHHBIE PacTBOPBI. PacTBOPMMOCTE BEILECTB B BOJE.
MaccoBass nmons BemectBa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpOAE U B KU3HM 4denoBeka. Kpyrosopor
BOABl B TpuUpoJe. 3arps3HeHHe NpUPOAHbIX BoA. OxpaHa U OYHMCTKa
IIPUPOJHBIX BOJ

Knaccugukanus Heopranmdeckux coenuHeHunidl. Oxcuapl. Knaccugukarnus
OKCHJIOB: cojeoOpasyomue (OCHOBHbBIE, KHUCIOTHbIE, amQoTepHble) U
HeconeoOpasyrone. Homenknarypa okcujaoB. Pusndeckue M XUMHYECKUE

CBOICTBa OKCHOB. [loiryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoOBaHMM: WHIENOYM U HEPacTBOPUMbBIE
ocHoBaHus. HomeHknarypa ocHoBaHUN. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHM. [TonyueHne ocHOBaHUI

2.8

2.9

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucinor. dusmdeckue u
XUMHYECKHE CBOMCTBA KHCIOT. Psam aktuBHOcTH MeTamnoB H.H. bekertosa.

HOJIy‘ICHI/IC KHUCIIOT

Comu. Homenknarypa coneid. @u3znyeckue M XUMHUUYECKUE CBOMCTBA COJEH.

[Tonyuenue coneit




2.10

I'enernueckas cBsI3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COG,Z[I/IHGHI/II\/JI

2.11

3.1
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XVUMUYECKUN  3KCHEPUMEHT: KadeCTBEHHOE OIPEACICHUE  COACpPHKAHUS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHUe, paclio3HaBaHUE U HU3Yy4YEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBHS BO3ZHUKHOBEHUS U IPEKpalleHUs] ropeHus (Ioxapa), 03HaKOMIJIEHHUE ¢
o0pa3llaMi OKCHJOB U OIMCaHME WX CBOWCTB, TOJy4eHHe, coOupaHue,
pacrio3HaBaHME M M3Y4YE€HHE CBOMCTB BOAOpOAA (rOpeHHe), B3auMOeHcTBUE
Boziopoja ¢ okcugom Menu(Il) (BO3MOXKHO HUCTIOIB30BAHKME BHIEOMATEPUAIIOB),
HaOrofieHne 00pa3llioB BEIIECTB KOJWYECTBOM 1 MOjb, HCCIIEJOBAaHUE
OCOOEHHOCTEHl pacTBOPEHHS BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEINEIEHHON MacCOBOM J0JE€H pacTBOPEHHOIO
BEIIECTBA, B3aMMOJEHUCTBHE BOJbl C MeTaJyIlaMd (HaTpUeM U KaJlbIHEM)
(BO3MOKHO HCIIOJIb30BaHME BHJEOMATEpUANIOB), OINPEAEICHUE pPACTBOPOB
KUCJIOT W IIEJOYEH C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAacCOB, HAOIIOACHUE H3MEHEHUS
OKpPAacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJIOYeH, Hu3ydyeHue
B3auMojieiictBua okcuga menu(Il) ¢ pacTBOpomM cepHOM KHUCIOTBI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3allii, II0JTy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHNE OJHOIO0 MeTaula JpYyTMM M3 pacTBopa COJIM, pEIICHUE
HKCIIEPUMEHTAJbHBIX 3a/ad Mo TeMe «BakHeimmMe Kiacchl HEOPraHUYECKHX

COEIMHEHUIT»

[lepnonnueckuii 3akoH u [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
I .. MenneneeBa. CTpoeHre aToMoB. XUMUYeCKast CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBble TOMBITKKA KIAaCCH(PUKAIMU XHUMUYECKUX dJeMeHTOB. [loHsatue o
rpynmnax CXOJHBIX A3JIEMEHTOB (IEJIOYHBbIE U MIEJIOYHO3EMETbHbIE METalllbl,
raJioreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT amMdOoTepHBIC

OKCHUIBI U TUAPOKCHUIBI

Ilepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKHUX di1eMeHTOB J1.1.
Menneneesa. Kopotkonepuoanas " JUTMHHOTIEPUOIHAS (hopMbI
Ilepuoauueckoit cucrtembl xuMuueckux odnemeHtoB J[.M. Menxaeneesa.
Ilepumonpr u rpynmsl. PU3NYECKUI CMBICT MOPSAIKOBOIO HOMEpa, HOMEpOB

nepruoaa U rpymuiibl 3JICMCHTA

CTpOCHI/IC aroMoB. CocTaB aTOMHBIX AACP. H3oTomsl. 3HeKTp0HBI. CTpOCHI/IC

OJICKTPOHHBIX 000JIOUEK aTOMOB IEPBBIX 20 XUMHYECKMX DJIEMCHTOB
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3.5

IIepuomnueckoii cucremel .M. MenneneeBa. XapakTepUCTUKAa XUMUYECKOIO

3JIEMEHTA 10 ero nojoxeHuto B [lepuoauueckoil cucteme .M. Mennaeneena

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpyINaM M TEPHOJIaM.
3nauenue Ilepuonnueckoro 3akoHa u Ilepuoanueckoil CUCTEMbl XUMHUUYECKUX
AJIEMEHTOB JUIsl pa3BUTHA Hayku U npakTuku. .M. MenneneeB — y4€HbIA U
rpak iaHuH

Xumuueckass cBsi3b. KoBaneHTHas (MOJspHass W HEMOJSApHAs) CBS3b.

DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEeHTOB. loHHAas CBA3b

3.6

3.7

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIIBHEIC pPCaKknuu. HpOII@CCI)I

OKHCJICHHMS B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUECKUH 3KCIIEPUMEHT: M3Yy4YeHHEe O0pa3llioB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THAPOKCHIA LMHKA C PACTBOPAMU KHCIOT U
1IeJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pC€aKluu pa3i10KCHUA, COGI[I/IHCHI/IH)

9 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemecTBo 1 xummnueckas peakuus. [loropenue

1.1

[Iepnonnueckuit 3akoH. lleproanyeckas cuctema XuMU4eCKux snemeHToB JI.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kalus, KalblUsi H HX
COCIIMHEHUI B COOTBETCTBHM C IIOJIOKECHUEM DJeMEHTOB B llepuonnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHne BellecTBa: BHJAbl XUMHYECKOM CBS3U. THUIBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMHUYecKol cBs3u. Knaccudukanus 1 HOMEHKIATypa HEOpPraHUYECKHX
BEUIECTB (MEeXAYHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOWMCTBA BELIECTB,
OTHOCAIIMXCSA K PA3JIMYHBIM  KJacCaM HEOPraHWYECKUX  COCAUHEHUH,

IFCHECTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Krnaccudukanys XuMU4ecKuX peakiuid Mo pa3IuyHbIM IpU3HaKaM (10 YUCITY U
COCTaBy YyYacTBYIOIIMX B PEaKIMU BEIIECTB, MO TeIIoBOoMY 3(ddexry, mo

N3MCHCHMIO CTCIICHEH OKHCICHHS XUMHUUYECKHX 9JICMCHTOB, IIO0 O6paTI/IMOCTI/I,




1.4

[0 YYacTUIO KaTaau3aropa). OK30- M SHIOTEPMHUYECKHE  peakluuy,

TEPMOXUMHNYCCKUEC YPAaBHCHU. ITonsarue o CKOpPOCTH XHUMHYSCKOHN pC€aknuun

[Tonsite 00 0OpaTUMBIX U HEOOPATUMBIX XUMHYECKHX peakuusx. [lonsTtue o
TOMOTEHHBIX U FeTepPOreHHbIX peakiusx. [loHaTre 0 XMMUYeCKOM PaBHOBECUU.
@DakTophl, BIUAIOIIAE HAa CKOPOCTh XUMHUYECKOW pEaKUUd U TOJ0KEHHE

XUMHYCCKOTI'O paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC peakuuu, 3JIEKTPOHHBII OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBiieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~PEAKIMH C MUCIIOJIb30BAaHUEM METOJa

QJICKTPOHHOI'O OanaHca

Teopus 37E€KTPOIUTUUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Katunonsl, annonsl. MexaHu3m JUCCOIMAIIMU BEIIECTB C PA3JIMYHBIMU BUJIAMU
xumuueckoi cps3u. Ctenenp auccoruanui. CUIbHBIE U cIa0ble SIEKTPOIUTHI.
Peakumm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEAKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHCIOT,
OCHOBaHMH M COJIE B CBETE€ TPEACTABICHUN 00 SIEKTPOJUTUYECKON

Auccounalnuu. KauecTtBeHHBIE p€aKuuu Ha HOHBI. ITonstue o TuapoIn3eC coJiei

XUMUYECKUI SKCIEPUMEHT: O3HAKOMJIEHHE C MOJENSMU KPHUCTaUINYECKUX
PEIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HeMeTauloB (rpadura u
arMasa), CIIO’KHBIX BEUIECTB (XJIOpUJa HATpHsl); UCCIIEJOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOM peakuuu OT BO3ACUCTBUS Pa3IMUHBIX (PAKTOPOB;
HCCIEAOBAHUE  DJEKTPONPOBOJHOCTH  PacTBOPOB  BELIECTB,  Ipolecca
JUCCOIMALMM  KUCIIOT, Ienoded M conedl  (BO3MOXKHO MCIIOJIb30BaHME
BHUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOUIUX MPU3HAKU
MPOTEKaHMs peakluii HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BbIJCIEHUE Ta3a,
o0Opa3oBaHHE BOJbl); OINBITOB, WJUIIOCTPUPYIOIIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEaKLUil (FOpeHHe, peakiy pas3jioKEHUs, COeIUHEHUS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C MOMOIIbIO KaUeCTBEHHBIX PeaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4
HemeTamis! ¥ UX COeAUHEHUS

OOmiast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble cTeneHu okucieHus. Ctpoenue u pu3nyecKrue CBOMCTBa MPOCTHIX
BEUIECTB — TaJlOTEHOB. XHMHUYECKHE CBOICTBA Ha IpUMeEpe XJjopa
(B3auMozielicTBUE C MeTallylaMH, HEMeTajlaMH, Iiefodyamu). XJIOpOBOJIOPOA.

ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHHUE, MpuMeHenue. JleiictBue




2.2

XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHU3M YeJoBeKa. BaxkHenmume XJIOpUIbl U UX

HaXO0XICHUC B IIpUPOAC

OO6mas xapaktepuctuka djeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHue u (hU3MUecKue CBOMCTBA
MPOCTBIX BEHIECTB — KHUCJIOPOAa M CEpbl. AJUIOTPONHBIE MOAU(PHUKAIIUN
KHMCIIOpo/ia U cepbl. XUMHUYECKHUe cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢dusznueckue M XUMHUYECKHe CcBOMCTBa. OKCHUIBI cepbl KaK MpeCTaBUTEIH
KHCIIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NICCKUE U XUMHYECKHE CBONCTBA
(o0mue Kak mpecTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHIECKUE
peakuuu, JeXalue B OCHOBE MPOMBILUIEHHOTO clloco0a IMOIYy4YeHUs CEpHOMN
kucnotel. [Ipumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAsl peaklus Ha
cynbdar-uoH. HaxoxneHue cepel U €€ COCNMHECHUN B TPUPOJEC. XUMUUYECKOES
3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COCTUHEHUSMU cepbl (KUCIOTHBIC TOX[IH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS

2.3

OOmast xapaktepucTuka 5yeMeHTOB VA-rpynnsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUs. A30T, pacCIpOCTpaHEeHUE B IIPUPOJIE,
¢dusnveckne U XUMUIecKre cBoiicTBa. Kpyrosopor a3ora B nmpupojae. AMMHaK,
ero (u3nM4ecKue W XMMHUYECKHE CBOMCTBA, ModydyeHue U npumeHenue. Comu
aMMOHUA, nux (i)I/ISI/I‘IeCKI/IC n XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC.
KauecTBeHHas peakuus Ha MOHBI aMMOHHA. A30THas KUCJIOTa, €€ IOJy4EHHE,
¢bu3nvecKkne W XUMHUYECKHE CBOMCTBa (0OIIMEe Kak MpeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIe aMMOHMS B
KauecTBE MHUHEPAIbHBIX yn0oOpeHuil. XUMHUYECKOe 3arpsi3HEHUE OKpY Karolei
Cpeabl COETMHEHUSMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHUE BO3yXa, MOYBbI

1 BOJIOEMOB)
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docdop, amnorponHsle Mogudukanuu docdopa, puzNIecKue U XUMUYECKUE
ceorictBa. Oxcupg dochopa(V) u docdopHas kuciora, Quanyeckue u
XMMUYECKHe CBOMCTBa, mosyueHue. Vcnonbp3zoBaHue ¢ochaToB B KauyecTBe

MUHEPAJIBbHBIX YIOOpEeHH

2.5

Obmas xapaktepuctuka 3yeMeHToB IVA-rpymnmbl. OcoO€HHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpOJ, aJUIOTPOIIHBIE
Moau(UKaAIMKM, paclpoCTpaHEHHE B MNpUpoae, (U3MUECKHe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoae. Okcuasl yriaepona,
nux (1)H31/I‘—I€CKI/IG U XUMHNYECKHEC CBOI\/’ICTBa, )ICfICTBI/IG Ha JXUBBIC OpPraHU3MBbI,

MOJIY4YCHHUC U ITPUMCHCHHC. OKOJIOTHYECKHUE HpOGJIGMLI, CBsA3aHHBIC C OKCHIOM




yraepona(IV); rumore3a Tn00anbHOTO MOTEIUICHUS KIMMaTa; MapHUKOBBIN
sddexr. YronpHas KUCIOTa U €€ COJM, UX (PU3NYECKUE U XUMHUYECKHE
CBOWCTBa, TONy4YeHHEe W mpuMeHeHue. KauecTBeHHasr peakiusi Ha KapOoHAT-
nonsl. Mcnonp3oBanue xkapOOHATOB B OBITY, MEIULIMHE, IPOMBIIUIEHHOCTH U

CEJILCKOM XO034MCTBE

2.6

2.7

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAaK O COECIMHEHUSX
yriaepoga (MeTaH, 3TaH, STWJEH, AaleTUIeH, 3TaHoJ, TIJULEpPHH, YKCyCHas
kucinora). X coctaB u xumuueckoe crtpoeHue. Ilonstue o Ouoioruuecku
BOXHBIX BEILECTBAX: XMpaX, Oelkax, YriaeBoJaXx — M HX POJIHM B HKU3HU
yeynoBeka. MarepuaabHOE €IMHCTBO OpPraHUYECKUX UM HEOPraHMYECKUX

COCTUHEHUN

Kpemuuii, ero ¢usnyeckne © XUMHUYECKHE CBOWCTBA, TMOJYYCHHUE U
npuMmenenne. CoenuHeHUsT KpeMHHUS B mpupoze. OOmme mpencraBieHus 00
okcuzae kpemuusi(IV) u kpemuueBoii kucinore. CUIUKATHI, UX UCHOJIB30BAaHUE B
OBITY, MEIUITMHE, POMBIIUICHHOCTH. BaskHEHIIIHE CTPOUTEITBHBIC MaTEPHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, eye300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI{HGBHOf/’I KHU3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: H3Yy4YeHHE O00pa3loB HEOPraHMYECKHUX BEIECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; ITPOBEJIEHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpUI-
MOHBl W HaOJIOIEHWE MPU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpa)karollue
¢u3nyeckre U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
UCIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE C 0Opa3liaMu XJIOPUJOB
(rayloreHN1I0B); O3HaKOMJIEHHE C oOpa3namMM cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO UCIIOJIb30BaHWE BHUJEOMATEPUATIOB); HAOIOJIEHHE TIpoliecca
oOyIJIMBaHUs caxapa MoJl ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
U3yuyeHHe XMMUYECKUX CBOMCTB pa30aBI€HHOW CEpHOM KHCIOTHI, MPOBEICHUE
KaueCTBEHHOW peakuu Ha cyib(ar-uoH ¢ HaONIoJeHHe NpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), O0pa3lamu
a30THBIX U GochOpHBIX yIOOpPEeHUH; MOTyUYeHre, cCOONpaHue, paclo3HaBaHUe U
M3Y4Y€HHE CBOICTB aMMHaKa; MpPOBEJCHHE KaueCTBEHHBIX pEaKIMi Ha HOH
aMmmoHus W ¢ocar-uoOH U U3YUYCHHE TIPU3HAKOB UX TPOTECKAHWS,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXKHO
UCIIOJIb30BAaHNE BHJIEOMATEPHANIOB); HM3YYEHUE MOJEIEN KPUCTAIUIMUECKUX
pemiérok anmasa, rpaduta, ¢yuiepeHa; O03HAKOMJIEHHE C IPOLECCOM

azicopOLIMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTHBOra3a; MOJy4YeHHE, coOMpaHMEe, PACMO3HABAHWE W H3YYEHUE CBOWCTB
YIJIEKUCIIOro Tra3a; MpOBEJCHME KadeCTBEHHBIX peakluil Ha KapOoHaT- U
CWJIMKAaT-HOHbl ¥ M3yY€HUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
IPOAYKIUEH CHUIMKATHOM NPOMBINUIEHHOCTH; PEUICHHE SKCIEPUMEHTaIbHbIX

3a71a4 110 TeMe «BakKHeNlIe HeEMETAJIBI U UX COSTUHEHUS)

MeTtamisl ¥ uxX COCIUHCHUA

3.1

OO0mmas xapaKTepUCTUKa XUMHYECKHUX JJIEMEHTOB — METAJIJIOB HA OCHOBAHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMHUeckux odnemeHtoB J[.U.
MenneneeBa u ctpoeHus aroMmoB. CTpoeHHe MeTaIIOB. MeTalinyeckas CBsi3b U
METAUINYECKass KpUCTAIMYECKas PpeIIETKa.  DJIEKTPOXUMHYECKUM  psif

HaIpsHKEHNUH METaJUIOB

3.2
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duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0Imue crocoObl MOITy4eHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIUTHI UX OT
koppo3uu. Criassl (CTallb, YyT'yH, JIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHHUE B

6BITy W IIPOMBIINIJICHHOCTH

[[lenounsle MeTayuibl: nonoxeHue B llepuonnyeckoil cucTeMe XHMHUYECKUX
aemeHToB JI.. MeHeneeBa; CTpoOeHHE UX aTOMOB; HAaXO0XJEHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCHJIbI U
TUAPOKCUABl HaTpus M Kanud. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB M HX

COE€IUHEHUN
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IIlemouyHo3eMeNbHBICE  METAJIbl MarHuii W KaJbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHue B npupoje. PU3MYecKue U XUMHUYECKHE CBOMCTBA
MarHusi M Kanplus. BaxHeilmue coennHeHUs Kalblus (OKCHI, THIPOKCHI,

comu). JKEcTKOoCTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmoMUHMIL: TIONOXkEHUE B llepruoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.. Menneneesa; CTpoeHHE aToMa; HaxoxaeHue B mnpupoae. dusmueckue u
XUMHYECKHE CBOMCTBA aMOMHHNS. AM(OTEpHBIE CBOMCTBA OKCHA U THIPOKCHUIA

AJTFOMHUHUA

Kenezo: nonoxenue B [lepuoandeckoil cucreme XuMudeckux 3meMenToB 1. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXJIECHHE B mpupoje. Pu3nMdeckue u
XUMHYECKHE CBOHCTBa jkene3a. Okcuipl, THApOKcHabl U conu skene3a(ll) u

xene3a(lll), mx coctas, CBOMCTBA U TTOJTYUCHHUE

3.7

XUMUYEeCKUH OKCIICPUMCHT. O3HAKOMJICHUEC C 06p33HaMI/I METAJJIOB M CIIJIaBOB,

uX (U3NYECKUMHU CBOMCTBAMH; H3YyU€HHE pE3YJIbTaTOB KOPPO3UU METAJIOB




(BO3MOXKHO HCIIOJIb30BaHHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICIICTBUS  OKCHJa KalblUsig W HaTpus C BOJOW (BO3MOXKHO
WCIIOIb30BaHUE BHJIEOMATEPHUAIIOB); HMCCIICIOBAHUE CBOMCTB MKECTKOW BOJBI;
mpolecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJIEOMATEPHAIIOB); MTPU3HAKOB MPOTEKAHUSI KAU€CTBEHHBIX PEAKIIUN HA HMOHBI
(Marams, Kanblus, amroMuHus, nuHka, skeneza(ll) m sxemesa(Ill), memu(I);
HaOJII0/ICHNE U OMKCAaHWE MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJCOMAaTEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHUHHUS M THUIPOKCHIA
LIMHKA; PEIICHNE IKCIIEPUMEHTAIbHBIX 3a]1a4 110 TeMe «BaxxHelnme MeTauibl U

nX COCANHCHMU

XHMHMS M OKpYXKaromas cpeaa

4.1

4.2

HoBble maTepuansl u TexHosnoruu. BemiectBa n marepuanbl B MTOBCEIHEBHOU
JKW3HU 4YesloBeka. XUMHUS U 370poBbe. be3onacHoe ucIoiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. [lepBas moMoip NMpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

OCHOBBI ~ 3KOJIOTMYECKON  TpaMOTHOCTH.  XHMHYECKOE  3arps3HEHue
okpyxkatome cpeasl [1IK. Pons xumun B perieHuu KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (yroiib, MPUPOIHBIA Ta3, He(dTh),

MPOAYKTHI UX MEpepabOTKH, UX POJIb B OBITY U IPOMBIIINIEHHOCTH

4.3

XUMUYECKUU OKCIICPUMCHT: U3YUYCHUC 06pa3u013 MaTCepHraIoB (CTGKJ’IO, CIIJIaBbI

METaJJIOB, MTOJIMMEPHBIE MaTepHaIbl)




MMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

0 TIO3HABAEMOCTH SIBIICHHMH NPUPOABI, MOHWMAaHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HPaKTHYECKON
JeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHUCJIC SKCIICPHUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHC HCIIOJb30BAaTh MOACIN JJIA

00BIACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTHIKCHHSIX
XUMHUYECKOW HAyKH, YTO IO3BOJIUT OOYYAIONIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit npodeccuoHanbHON AeSITENEHOCTU
U CceNlaTh OCO3HAHHBIM BBIOOP XMMMU Kak HMPOQUIBHOIO MpeaMeTra

MIPH MEPEX0/I€ HAa YPOBEHb CPEAHETO 00IIero o0pa3oBaHus

Bnanenne cucreMoM XHMHUYECKHX 3HAHMH H YMCHHUC MPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT!:

2.1

BaXHEHIINE XUMHWYECKHE TIOHATHSA: XHUMHYECCKUH OJICMEHT, aToM,
MOJIEKYJIa, BELIECTBO, NPOCTOE M CJIOXKHOE BEIIECTBO, OJHOPOJHAS U
HEOOHOPOJAHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIApHasa
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBAaHHUE, COJb (CpemHsis), XUMHUYECKas
peaKkuMs, peaKkuuu COEIUHEHHUS, PEAKIMHU Pa3JIOKEHMs, pEeaKIuu
3aMellleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 3K30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MAaccoBasi OIS XMUMHUYECKOIO
AIIEMEHTA B COEAMHEHUH, MAacCOBasl JI0JISl U MPOLEHTHAs: KOHLIEHTpaLUs

BCIICCTBA B paCTBOPC, AAPO aToOMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHas




opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHCIICHUS,
XMMHUECKasi CBSA3b, AIEKTPOOTPUIIATEIBHOCTD, TOJISIPHAs ¥ HETOJIspHast
KOBAJICHTHAas  CBS3b, MOHHAS  CBA3b, METAUIMYECKas  CBS3b,
KpUCTAIUINYECKass pemérka (aroMHas, WOHHAs, MeTaIMYecKas,
MOJIEKYJISIpHasi), MOH, KaTHOH, aHHOH, AJICKTPOJIUT U HEIJIEKTPOJIMT,
ANIEKTPOJIUTUYECKAsT  JTUCCOLMAIMS, PEaKMH HMOHHOTO OOMeHa,
OKHCJIUTENIbHO-BOCCTAHOBUTEIbHBIE  PEAaKUUH,  OKHCIUTEIb |
BOCCTQHOBHTENb, ~OKHCICHHE M  BOCCTAHOBICHHE, OJIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMbIE peaKluy,
CKOPOCTh XHMMHYECKOH peakimu, karammszatop, I[IJK, xopposus

METAJIJIOB, CILIABBI
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OCHOBOIIOJIararomuye 3aKOHbI XHMHUHU: 3aKOH COXPAaHCHUS MAcCCHhI,
Hepﬂonnqecxnﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

23

3.1

3.2

TEOPUM  XHUMHHU: aTOMHO-MOJIEKYJISIDHAss ~ TeOopus, TeOpus

SHGKTPOHHTHHGCKOﬁ Jucconranmnmn
Bnangenue ocHoBamu XHUMHYCCKOH I'paMOTHOCTH, BKJ'IIO‘IaIOH_IeI‘;IZ

YMEHHE MPaBUIIbHO UCTIOIH30BATh N3yUCHHBIE BEIIECTBA H MAaTEPHAIIBI
(B TOM yHClIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
MPOAYKTHl TEpepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOJIOPOJIOB
(yriasi, mpupoAHOro rasza, He()TH) B OBITY, CEbCKOM XO34HCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIJIEBOIOB
JUIS OpraHW3Ma 4YelloBeKa; yMEHHEe TPOrHO3UPOBATh BIMSHUE BEIIECTB
U XUMHYECKHX IPOIIECCOB HA OPTaHU3M YEJIOBEKA M OKPY)KAIOIIYIO
HIPUPOJIHYIO CpEy

yYMEHUE HMHTErpupoBaTh XMMHUYECKHE 3HAHHMS CO 3HAHUSAMH JPYTUX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa paboThl C Pa3IMYHBIMU MCTOYHHMKAMHM WMH(OpMaLUu
N0 XUMHM (Hay4yHas M HAy4yHO-TIOMYJSpHas JHUTeparypa, CIOBapH,

CIIPABOYHUKHU, HHTEPHET-PECYPCHI)
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YMCHUE 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfHOIECTBax, HX
MMPEBPALICHUAX u NPaKTUICCKOM MIPUMCHCHUU n YMCHHC

HCII0JIb30BaTh €€ JJI pCIICHUA y‘—Ie6HO—HO3HaBaTeJ'IBHI)IX 3aaa4

BJ'IaJIeHI/Ie OCHOBaMH TOHSITHMHOTO arrmapara U CHMBOJIMYECKOT'O

A3bIKa XMMUH JUISI COCTaBJCHUs (HOpMYT HEOPraHWYECKHX BEILECTB,




YpPaBHEHUN  XMMMYECKUX  PEaKLUMi; OCHOBAMU  XHMHYECKOU
HomeHkatypbl (IUPAC u TpuBHanbHOI)

VYMeHne OOBICHATL CBS3b MHOJIOKEHHUS DJIEMEHTa B HCpHO,HH‘lCCKOfI

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA AaTOMOB

5 XUMUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHucio
AJIEKTPOHOB), PACIPEIEICHUEM 3JIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSIM aTOMOB IE€PBBIX TPEX NEPHOIOB, KT U KaJIbIUS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX BJIEMEHTOB (paaulyc aroMma, 3JIeKTPOOTPUIATEIBHOCTD),

6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJIEMEHTOB B
[lepuognueckoit cucremMe (B MaJbIX NEpPUOAAX U TJIABHBIX
MOJArPYMIax) 1 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMeHue KiraccupuIupoBaTh:

7.1 XHUMUYECKHE JICMEHTBI

7.2 HEOpraHUYEeCKUE BEIeCTBa

7.3 XUMUYECKHUE PEaKIINI

8 YMeHue ornpenensiTh:

g1 BAJICHTHOCTh U CTETNEHb OKHCIICHUS] XUMHUYECKHUX DJIEMEHTOB, 3apsl

' HOHA

g2 BHUJI XHMHMYECKOM CBA3M U THUN KPUCTAJUIMYECKOW CTPYKTYphl B

. COCIMHEHMIX

8.3 XapakTep cpebl B BOJHBIX pPacTBOpax BelIecTB (KUCIOT, OCHOBAHUH)

8.4 OKHCIHUTEIb U BOCCTAHOBUTEIH

9 YMeHne xapakTepru3oBaTh (U3MUECKHUE U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, ammas,

9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpuUl, Kalul, MarHuii,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJIOPOA, OKCHIBI M THIPOKCHIBI

92 metaioB [-IIA rpynm, amromunus, menu (II), nunka, xeneza (II u

' III), okcunpr yraepona (I u IV), kpemuns (IV), azora u pochopa (111
u V), cepet (IV u VI), cepHucras, cepHasi, a3oTHcTas, a30THasd,
dbocdopHas, yroipHass, KpeMHHEBasI KHCJIOTA U UX COJIH)

9.3 IIPOTHO3MPOBaTh M  XapaKTepu30BaThb CBOMICTBAa  BELIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUS, IMPUMCHCHHUC BCHICCTB B
3aBUCUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIC YPAaBHEHUs PEaKLUH, B

10
TOM YHUCJIE:
10.1 peaKkIii HFOHHOTO OOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX ~XMMHUYECKHE CBOMCTBAa M3yYEHHBIX KJIacCOB
' (Tpymm) HEOPraHU4YECKUX BELIECTB
10.4 MOJATBEPKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMH
11 YMeHue BIYUCIATH (IPOBOUTH PACUEThI):
11 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSAMHEHUHU
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEeM Tra30B
114 M0 YpaBHEHHUSM XHMHUYECKUX PEaKIUil ¥ HaXOAUThb KOJIUYECTBO
' BEIIECTBA, 00BbEM U MACCy PEareHTOB WUJIU POYKTOB PEAKIIUU
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJAaMH  HAy4YHOro  TOo3HaHUA  (HaOIIOleHue,
121 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPU U3yYECHUH BEIIECTB U
' XUMUYECKUX SIBIEHUW; yMEHHE CQOopMyIHpoBaTh MpodiieMy H
MPEAJIOKUTh YyTU €€ PelIeHUs
122 Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCY/I0# ¥ J1a0OpaTOPHBIM 00OPYIOBAHHEM
MpaBUIaMu O€30MaCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEeMbIMHU
B MOBCEHEBHOW KM3HU, TPaBUIIaMH TTOBEJICHUS B LESIX cOepeKeHUs
123 3J0pPOBbSl U OKPYXKAIOWIEW MNPUPOAHOM Cpelbl; MOHUMAaHHE Bpeaa
' (omacHOCTH) BO3ICHCTBHSI HAa >KHUBBIE OPTaHU3MBI OMPEICIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIIICHHSI W MPEIOTBPAIICHHUS WX BPEIHOTO
BO3JECHCTBUSA
3 Hanmume mpakTHYecKux HABBHIKOB TUIAHMUPOBAHUS M OCYIICCTBICHUS
CJHEAYIOIINX XUMUYECKUX IKCIEPUMEHTOB:
131 W3YYEHHE U OMHcaHue (U3MUYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)PI3PILICCKI/IMI/I n XUMHUYCCKUMH SIBJICHUSMMU, OIIBITHI,




WJUTFOCTPUPYIOLIUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEAKLIUM

13.2

U3y4eHHe CIIOCOO0B pasJieeH s cMecel

13.3

NOJYy4YeHHE KHUCIOPOAA M M3Y4EHUE €ro CBOWCTB; IOJIy4YCHHE
BOJIOPOJIa U M3YYEHHUE €ro CBOWCTB; MOJYyYEHHME YIJIEKHCIOro rasa u

HU3YUCHHUC €TO CBOﬁCTB; MOJIYYCHHUEC aMMHAaKa U U3YUCHUC CT'O CBOMCTB

13.4

13.5

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJel

pacTBOPEHHOIO BeleCTBa

IpUMEHEHHE WH/INKaTOPOB (;makmyca, METUJIOpaHkKa u
¢denondTanenHa) I ONpPENETICHUS XapaKTepa Cpellbl B PacTBOPAX

KHCJIOT 1 menoqeﬁ

WCCIICZIOBAHUE U OMNHCAHUE CBONCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH W HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJIIMH; TOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHUU;
BBITECHEHHE OJIHOTO MeTajlla JpPyrdM U3  pacTBopa  COJIH;
uccienoBaHre aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

IUHKA

13.7

13.8

PEHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 IO TCMaM: «OCHOBHEBIE KJIACCHI
HEOPTaHNYCCKUX COGHHHCHHﬁ)); ((QHGKTpOHI/ITI/I‘leCKaSI
JUCCOILIN AL, «Bakgelme HEMETaIbl U HuX COCOAUHCHUA,

«Baxkneiiie MeTaljIbl U UX COSIUHECHUS

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHNE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEHa; KauyeCTBEHHBIC PEaKIMHd Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOpUI-, OpoMHI-,
wonua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI AMMOHUS, MarHusi, KaiabIlHs, aTFOMHHHUSI,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

VYmMmenue:

14.1

14.2

NpEACTaBIATL PE3YJIIbTATBl SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITUPUYCCKUC
3aKOHOMCPHOCTHU

YCTaHaBJIMBATDh CBA3U MCIKAY PCAJILHO Ha6JIIO)IaeMBIMI/I XUMHUYCCKUMH
SABJICHUAMH H IMPOLECCaAaMH, IPOUCXOAAINIUMA B MaKpO- 1 MUKPOMHPE,

OOBSICHATh IPUYMHBI MHOTOOOpa3usl BEILIECTB




INEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMHUHU

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

UYucreie BemecTBa U cMecu. CriocoObl pa3ieneHus cMecei

1.2

1.3

ATOoMBI U MOJICKYJIBI. Xumudeckue daeMEHTHl. CHMBOJIBI  XUMHYECKUX
3JICMCHTOB. HpOCTI)IG " CJIOXKHBIC BEUICCTBA.
XuMuueckas (bopMyna. BajleHTHOCTh aTOMOB XMMHYECKHX 3JIeMeHTOB. CTerneHb

OKHCJICHHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocUTeIbHAs aTOMHas Macca.
OTHOCHUTENLHAA MOJICKYJIsSIpHAs Macca. MaccoBas 101 XUMHYECKOI0 3JIEMEHTa

B COCIMHCHUU

1.5

1.6

KonmaectBo BemecTBa. Monb. Momnsipaass Macca. MousipHbId 00BEM Ta30B.
B3anmocBs3b KOJIMYeCTBa, MACChl U YHCTIA CTPYKTYPHBIX €IMHUI BEIIECTBA
Ou3nyecKkue U XUMUYECKUE SBJICHUSA. XHUMHUYECKas peakuus U e€ MpU3HAKH.
3aKOH COXpaHEHUs1 MAaCChl BEHIECTB. XUMUYECKUE YPABHEHUS

[lepnonnueckuii 3akoH u lleprognueckas cucreMa XUMUYECKHUX 3IIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuit 3akoH. Ileprnoanueckas cucrema xuMu4deckux aemeHTos /.M.
Menneneesa. Ilepuoast u rpymnmnbsl. OU3HYECKUN CMBICI MOPSALKOBOIO HOMEPA,

HOMCPOB II€pHUOJa U I'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otombl. DnexTpoHbl. CTpoeHue
JJIEKTPOHHBIX  000JI04eK aTOMOB TMepBbIX 20 XMMHYECKHX DJIEMEHTOB

[Tepnonnueckoii cucremst .M. Menneneena

2.3

3aKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XMMHYECKHX DJICMCHTOB NIEPBBIX TpéX
NnepruoaoB, KaJlvd, KaJIbIUA (pa;u/lyca aTOMOB, J3JICKTPOOTPULATCIIBHOCTH,
MCTAINIMYCCKUX W  HEMCTAIIMYCCKUX CBOP'ICTB) n ux COG)II/IHGHI/Iﬁ B
COOTBCTCTBHH C IIOJOXXCHHEM DJJICMCHTOB B Hepno,unqecxoﬁ CUCTEME H

CTPOCHUEM UX aTOMOB

3.1

Crpoenue BelecTBa
Xumuyeckasi cBsizb. KoBaneHTHass (TONsipHasT M HEMOJSpHas)  CBA3b.
SJ'IGKTpOOTpI/IHaTeHBHOCTB XUMHUYCCKUX JJICMCHTOB. Hounnasn CBS3b.

Meranauueckas cBSI3b




3.2

Tunel KpUCTAIMYECKUX PEIIETOK (aTOMHasl, WOHHAsA, MeETaInyecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKON PEHIETKHM U BHUIA

XAMHUYECKOU CBA3U

4.1

4.2

Baxuelimme npeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnel U ux

COCAMHCHUS. MeTtamisl 1 uxX COCAUMHECHUA

Knaccugukaiuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCIUHCHUN: OKCHJIOB
(comeobpa3yrorue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
HecosieoOpa3yrolye; OCHOBaHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KHCIOpOACOAepKae u  OECKUCIOpOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KHUCIIBIX)

duznyeckne W XMMHYSCKHE CBOMCTBaA IMPOCTBIX  BCHICCTB-HECMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPOJa, Cepbl, a30Ta, hochopa, yriepoia, KpeMHUsI

4.3

4.4

duznyeckrie W XMMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJJIOB: JINTHUA,
HaTpu:A, Kajiusd, Marovusd U KaJlbLUA, aJllOMUHHSA, KEJIC3a. SHCKTPOXI/IMI/I‘-ICCKI/H\/JI

paa HaHpH)KeHI/Iﬁ MCTalJI0B

duszndyeckrue U XMMHYECKHE CBOMCTBA BOAOPOIHBIX COC,I[I/IHCHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

duznyeckue U XUMHYECKHE CBOICTBa OKCcHIOB HemeramioB: cepol (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yraepona(ll, IV), xpemuus(IV). Ilonyuenue

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcunoB: MeTtamwioB [A-IIIA rpymn, muska, mequ(ll) u
xeneza(ll, III). [TonyyeHne okcua0B METAIIOB

XUMHUECKHE CBOMCTBa OCHOBaHUHN M aM(OTEpHBIX TMIPOKCHIOB (Ha mpuMepe
THAPOKCUIOB  aJIOMUHUS, JKene3za, UuHKa). [lomyueHme ocHoOBaHui U
aM(pOTEPHBIX THIAPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIIOT: XJOPOBOJIOPOJHON, CEPOBOJIOPOIHOM,
CEpHUCTOM, cepHOU, a30THOMU, (ochopHOHl, KpeMHUEBOH, yroiapbHOU. OcobObie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOW M a30THOM KHCIIOT.
[lonyuenue kucnor

OO6ume xumMuyeckre cBoiicTBa cpeanux coineil. [lomyuenue comneit

HOJ'IyLICHI/IC, COGI/IpaHI/IC, pacio3HaBaHue BOAOpOAA, KHUCIOpOJdd, aMMHaAKa,

YTIIEKHCIIOTO Ta3a B JIA00paTopuu

4.11

[ToryueHne amMMuaka, CepHOW M a30THOM KUCJIOT B MpOMBIIUIEHHOCTH. O01ue

CHOCOOBI OJTYYSHUS METAJUIOB




4.12

I'enernueckas cBsI3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COGHI/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMu4ecKuX peakuuidi Mo pa3IudHbIM IPU3HAKAM: TI0 YHCIY U
COCTaBy Y4YaCTBYIOIIMX B PEAaKLIMU BELIECTB, IO TemIoBoMy 3¢¢ekrty, Mo

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMUUECKUX DJIEMECHTOB

5.2

5.3

54

5.5

TennoBoil 3¢ heKT XMMUYECKON peakIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

U SHJIOTEPMUYECKHE peaKuu. TepMOXUMUYECKUE YPaBHEHUS
OKUCIUTEIBHOBOCCTAHOBUTENbHbIE peakui. OKHUCIUTEIN U BOCCTAaHOBUTEIH.
[Ipomieccbl  OKMCIIEHUST W BOCCTAHOBICHHMSA.  JJCKTPOHHBIA  OajaHc
OKHMCIIUTEIbHOBOCCTAHOBUTEIIBHOM peakuuu

Teopust nekTpoauTUYECKON nuccoruanuu. KaTnoHsl, aHMOHBI. DJIEKTPOIUTHI U
HE3JIEKTPOJIUThl. CHIIbHBIE U ci1a0ble 3JeKTPoIuThl. CTeNeHb AUCCOLUAINN
Peakuuu moHHOro oO6meHa. YcClOBHsI MPOTEKAHUS PEAaKUUH MOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEAKLIUN

XHUMHS ¥ OKpYXKarolas cpena

6.1

BemectBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YeloOBeKa. besomacHoe
UCIIOJIb30BaHUE BEUIECTB M XUMMUYECKUX peakuuil B jaboparopun U OBITY.

HepBaﬂ NmoMoupb MMpru XUMHYCCKUX OKOIraX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpYXKalIIew cpeabl  (KUCIOTHBIE — JOXK[IH,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIOCOOBI €ro MpPEeIOTBPALICHUS
[Ipenenvnas nonmyctumas koHueHtpauus BemiectB (ITJAK). Ponp xumum B
pEeLIEHUH HKOJOIMYECKHX MpolsieM. YcCuieHHe MapHUKOBOro »(dekra,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUS U MX COCIUHEHUN B
ObITy, MEIWILIMHE, TMPOMBIIIEHHOCTH M CeJIbCKOM Xo3siicTBe. [IpumeHeHue
METaJUIOB M CIUIAaBOB (CTallb, YYT'YH, IIOPAIOMHUHMNA, OpoH3a) B OBITY U
MPOMBINUIEHHOCTH UX coeAuHeHul. [loHsTHe 0 KOppo3un METaI0B, OCHOBHBIE

CITIOCOOBI 3aIlUTHI X OT KOPPO3UU

[IpupogHble UCTOYHUKM YTIIIEBOAOPOAOB (Yroib, MNPUPOJIHBIA Tra3, He(PTH),

MIPOJIYKTHI MX TepepaboTku (OEH3MH), UX POJIb B OBITY W MPOMBIIIJIEHHOCTH

6.5

HepBOHa‘-IaJ'IBHBIe MOHATHS 00 OpPraHrnvdcCKruX BCEIIECTBAX KaK O COCAMHCHUAX
yriepoaa (MCTaH, OTaH, 9TUJICH, alICTUJICH, 3TAHOJI, INIMICPUH, YKCYCHAA KI/IC.IIOTa).
IToHATHE 0 OMOIOTMYECKHU BasKHBIX BCHICCTBAX: KHpaX, 6em<ax, Yrj€eBoaax — U Uux

PO B )KMU3HU YCIIOBCKA




PacuéTnr:

7.1 1o popmyrIaM XUMUYIECKIX COCTMHEHUI
7.2 Macchl (MaccoBOM) JOJIM PACTBOPEHHOIO BEILIECTBA B PACTBOPE
7.3 0 XUMUYECKUM YPaBHCHUSIM
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