Bepe3oBckoe MyHHMIMNIAJILHOE ABTOHOMHOE 00111€00pa30oBaTe/ibHOE YUpeKIeHne
«Cpennsisi o0meodpasoBaTebHass mKoJa Ne33»

Cornacoano Ha [IIMO [Tpunsito YT1Bepxnaro:
[Iporokon Ne 1 Ha [legarornueckom cosere  aupektrop BMAQOY COILL No33
oT «28» aBrycra 2026 1. ITporokom Ne 1 O.H. Kazanuesa

oT «28» aBrycra 2026 1. ITpuxaz Ne371

oT «28» aBrycra 2026 r.

PABOYAS ITIPOTPAMMA
(ID 11997913)

yueOHoro npeamera «XumMus. bazoBblil ypoBeHb»

J1s1 oOyyarommuxcs 8 — 9 kimaccon

r. bepesoBckuii 2026



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPEnoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1o xuMuu Na€T MNpEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CpPEACTBAMHU Y4eOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHue,
MpeAyCMaTPUBAET pPACIpEIEICHUE €ro Mo KiaccaM M CTPYKTYpPUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpeaenseT BO3MOXHOCTH TMpeAMeTa IS
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTeIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM o0y4YeHUs] XUMUM Ha YPOBHE 1I€JIeH U3ydeHUs IpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATETLHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaroiierocs, ero MpeACTaBICHUM O MaTEpPUAIBLHOM EIUHCTBE MHUPA, BAXKHYIO
pOJIb UTparOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIICCTB B MPHUPOJE, O MYTAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIJ B (OPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOydJarommxcsi, HaBBIKOB HMX CaMOCTOATEJIbHOM y4eOHOW  JesATEeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJTOCTHOTO B3IJIsIa HA €JUHCTBO MPUPOABI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYarOLUXCsl;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAaYYHBIM 3HaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIOMUXCSI.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUHU OOECIEUMBAIOTCA CIEIM(PUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3zoBaHusi OpPUCHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepKaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ mzydeHuro. ColiepaHU€ CKIIAQbIBA€TCSI U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEIACTABICHUN
Pa3HOrO YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpelncTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JPYyroMy, BBITIONHSA (PYHKUIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U MOJy4YCHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl [0 XUMHUU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKOU COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHWe XUMHMHU MOPOUCXOAUT C NPHUBICUCHUEM
3HAHWM W3 paHee W3YUYEHHBIX Y4YeOHBIX mMpeaMeToB: «OKpyX alomuid MUpy,
«buosnorus. 5—7 xiacce» u «dusnka. 7 Kmacey.

[Ipy wu3ydyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKOM HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOU
JIEATEIIBHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbBl XHUMHUECKHUX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JOCTYIIHBIX O00OOIIEHU MHPOBO33PEHUYECKOIO XapakTepa, f3blka HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKIuii, B (OpMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM NpaBWJ 0€30MacHOTO OOpallleHHs C BEIIeCTBAMHU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HaYeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (opmupoBaHHEe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
MeToJaM NO3HaHMs, (POPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUid, CITOCOOCTBYIOIIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHBEPCAJIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKpY’KaoIlIero MHpa, WCIOJb3ysl 3HAHWS U OIBIT, MOJyYEeHHBIE MPH H3yYECHUH
XUMHH, TPUMEHATh MX MpPHU pPEIICHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYAOBOU JIESITEIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHWUW IS BBIPAOOTKH IKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI W HAMPABICHHOCTH JATBHEUIIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HM3y4yeHUST XHMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KVIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HHU YEIOBEKA. XMMUS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemiecTB. [loHsATHE O MeTomax MoO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBas 401 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX e€AuHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XMMHUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEeaKUil (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHN IMOCYIOMW, MpaBuWiIaMu paboThl B Jab0opaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTopHBIM 00OpPYIOBAHUEM, U3YUYCHHE U OTMCAHUE
(Gu3MUecKuX CBOMCTB O00pa3lOB HEOPraHWYECKHX BEIIECTB, HAONIOJACHUE
¢u3nueckux (IJJaBJI€HUE BOCKA, TasHUE JbJA, pPACTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKATMBAHUE
METHOM MPOBOJIOKHU, B3aUMOJICHCTBUE Mea C KUCIIOTON) SIBJICHUH, HAOMIOACHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiokeHwe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
menu (I1) mpu HarpeBanuu, B3auMOJIeUCTBHE kele3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CIOCOOOB pa3leNieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHUE, AUCTULISALUSA, XpoMaTtorpadus, IpOBEACHUE OYUCTKH IMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3JaHHME MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiuye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jneMeHT U mpocroe
BelecTBo. HaxokneHue kucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenue xuciopoaa. CrnocoObl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib M METaH. 3arps3HEHHE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. Haxoxaenue Bomopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHUE, CIIOCOOBI
nonyuyeHus. KucmoTsl u comnu.

MonspHabiii 00bEM razoB. Pacd€Tsl Mo XUMHUECKUM YPaBHCHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputenb.  PacTBOpHI.
HacepilieHHbIE M HEHACBIIMIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTtBOpoB B IpUpoZi€ U B KU3HU 4desioBeka. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJAHBIX BOJ.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcugoB. Du3nueckue U XHUMHUYECKHE
cBOMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss oCHOBaHMM: WIENOYM W HEPACTBOPUMbBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucnor. dusnyeckue u
XUMHYECKUE CBOMCTBAa KHUCHOT. Psn aktuBHoctu metamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eHeTnueckas CBS3b MEXKIY KJIaCCAMU HEOPTraHUYECKUX COCIMHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOAa B BO3AYyXeE, MOJyYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HAOJI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusi TOpeHHs (Mmoxapa), O3HaKOMJIEHHEe C oOpasllaMu OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMozehcTBre Bojoposa ¢ okcuaom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEOBAaHUE OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MACCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHi, peaklUWil HEUTpa3aluH, IOIYYEHHE HEPACTBOPUMBIX
OCHOBAHHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHEeWIne KIacChl HEOPraHHMYECKHX
COCTUHEHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XUMHYECKas CBA3b.
OKHCANTETILHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsithe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aMpOTEPHbIE OKCUIBI
Y TUAPOKCUJIBI.

[Teprnonnueckuit 3akoH. [lepuonnueckas cucTeMa XMUMAYECKUAX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas ©  JIUHHONEpuoAHas  (OpMBbI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. OU3NYEeCKUil CMBICI MOPSAKOBOIO HOMEpPA, HOMEpPOB IEpUOAA H
TPYIIIBI AJIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX saep. M3oromnel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA 110 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl paJuyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNIiaM ¥ NEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ul pa3BuTUA Hayku W npaktuku. [[. M. MenneneeB — yd€Hblli H
IpaKIaHUH.

Xumuyeckas cBsa3b. KoBajneHTHass (ToJisipHass M HEMOJISIPHAs) CBS3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchbl OKMCIEHUsI K BOCCTaHOBIIEHUS. OKUCIUTENA U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3y4yeHue oOpa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCUIA LMHKA C pAacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOUIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUNA
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS ).

Mestcnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS YEpPe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccudukamus, TEePUOIUIHOCTh, HAOJIOICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAHEThI, 3BE3/1bI, COHIIE.

buonorus: Gporocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJIBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkius

[lepnogmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbLU U HUX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUIMUECKON PEIIETKU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIIoBoMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECCKUEC
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUYecKoi peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. [lonsatue o karanuze. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHON  pEaKLUU. CocraBiieHue  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMid C  HKCIOJb30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakuiun noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa,
MOJHBIE U COKpallI€HHbIE HMOHHBIE YypaBHEHUs peakinuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O TMapOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIIEIOBAHUE DIEKTPONPOBOIHOCTH
pPacTBOpPOB BEWIECTB, MpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEd W  COJIeU
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BBIJIEJICHHE Ta3a, oOOpa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHHUs), pAcTiO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOWCTBA Ha MpUMEpPEe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETajulaMH, WIeJ04YaMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, IMOJydeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJOBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XXJICHUE B MIPUPOJIC.

O6mas xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okuciaeHus. CTpoeHue u (Ppu3ndecKkue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HYECKHE U
XUMUYecKue cBorcTBa. OKCHIBI CEpbl KAaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kuciota, (QuU3NUecCKHe ¢ XUMUYECKHE CBoWcTBa (00Omme Kak
MPEACTaBUTENST Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKInHu,
JeXalue B OCHOBE IPOMBIIIJIEHHOTO CHOCO0a TMOJYYEHUsS] CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XApaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpoCTpaHEHHE B MPHUPOJE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHUS,
ux pU3NUEeCcKUe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHast peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKHUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M crHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPYIKAIOIIEH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJOEMOB). Docdop,
ayoTpornuele Monupukauuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3ndIecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIEHW  OKHUCJIEHUS.  YIVIEpOJA,  AJUIOTPOIHBIE
Moau(pUKalMM, pacIpoCTpaHeHWEe B MpuUpoae, (U3MUecKUe U XUMHUYECKHUE
cBoiicTtBa. Ancopouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
bu3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKHue MpoOJeMbl, CBA3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0anbHOTO TOTEIUICHUS KJIMMaTa, TMaPHUKOBBIM
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJlyueHue u mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B ObITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIE MOHATHS 00 OPraHUYECKUX BEUIECTBAX KakK O COCTMHEHUSX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKTHl UX MepepaloTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKM Ba)KHBIX BEILIECTBAX: XKHUpax, OeJKax, yrieBojgax — U ux
poJiMi B JKH3HM UEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJIyYCHHE H
npumenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpeactaBieHus 00
okcunie kpemaust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B IIPOMBINUICHHOCTU. Ba)kHelIlne CTpOUTENbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTEIBHBIX MATEPHAIIOB B MIOBCEHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIOJCHHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)karomme (PU3NYEeCKHe M XUMHYECKHE CBOMCTBA
TaJOr€HOB M WX COEJIMHEHHH (BO3MOXXHO HCIIOJIb30BAHUE BHUIAEOMATEPUATIOB),
O3HAKOMJIEHHE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpazuiamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HAaOIIOIEHNE Tpoliecca OOYIIIMBaHuUs caxapa IoJ JIeHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3Y4YEHHE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha Cyab(dat-
UMOH U HaOJIoOJeHHE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W HMX COeOTUHEHUH (BO3MOXKHO HCIOJIb30BAaHUE
BHJICOMATEpUAIIOB), oOpas3iiaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJydYeHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NMPHU3HAKOB
MX MPOTEKAHHUsI, B3aUMO/ICCTBUE KOHIIEHTPUPOBAHHOM a30THOU KHCIJIOTHI C MEJIBIO
(BO3MOXHO HCITOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4eHue Moielen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCcOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpOTHBOra3a, MoJIy4eHHe, COOMpaHue, paclio3HaBaHUE U HU3YUYECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MpOBEJACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIUIIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHele HeMeTaulbl U UX COSAMHEHUS.

MeTtasibl U MX COCAUHEHUSA

OO1ast XapakTepUCTUKa XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuommueckod cucreme xumuyeckux odiaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaiioB. Mertayminueckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HamnpsHKeHU MeTawioB. du3nyeckue U XMMUYECKHEe CBOMCTBAa MeTauioB. OO0rue
criocoObl MosiydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[I{enounble MeTAJIBL: MOJNOXKEHUE B lleprognueckoil cucreMe XMMUYECKUX
anemenToB /. M. MenzaeneeBa, cTpo€HHE MX aTOMOB, HaXOXKJICHHE B IPUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHWe WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUECKUEe U XMMUUECKUE CBOMCTBA MAarHus
U Kanblus. BaxuHelmme coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aFOMUHHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMUYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aToma, HaxOXJIeHUEe B mnpupoae. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCH LI U cosn kenesa (I1) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
HCIIOJIB30BaHNE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTIOJIb30BAaHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIMK HA MOHBI: MAarHus, KaJIbLMs, aIFIOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), meau (1), HaOGrOAEHNE M OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIICPUMEHTAIbHBIX 3a71a4 Mo TeMe « Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpela

Bemectsa u Marepuasnibl B IOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIb30BaHME BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouied cpeabl (MpeaeiabHas I0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/K). Ponb xumMuu B pemieHun 3K0JIOTHYECKUX
npobJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasioB MaTepuaoB (CTEKJIO, CIIaBBl METAJUIOB, MOJMMEpPHBIC
MaTepHabl).

Mescnpeomemmnbwie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAy4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, HM3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PAAHMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
MOJyTIPOBOJHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIEeCTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npixaHue, OMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocepa, rugpochepa, MHUHEpPATbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbl€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOWIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, IPUHSTBIMU B
oOlIleCTBE TMpaBUJIaMd M HOPMaMHU IMOBEJIEHUS M CIOCOOCTBYIOT MpoleccaM
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALNH 00YYaIOIIHUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYarolIUXCs
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMN U
pacILIMpEeHUe OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTPpHOTHYECKOTr0 BOCTIMTAHMSL:

LIEHHOCTHOT'O OTHOUIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOUIO, TTOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuen o
IIEPENOBBIX JOCTHXKEHHMSIX W OTKPBITUAX MHPOBOM M OTCYECTBEHHOM XUMUMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOILIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HON COBMECTHOW NEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHbIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUN YUYE€OHBIX MTPOEKTOB, CTPEMJICHUS K B3aMONOHUMAaHUIO
¥ B3aUMOIIOMOIIM B TMpOLECCe OTOW Y4YeOHOM JeATENbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TPEICTABICHUSA O BEIIECTBE M XUMHUYECKOM PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOIHOM CPEJION, O POJIM XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHBBI, HAIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMble Ui OOBSCHEHHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATENIbHON, MH()OPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMO0OOpa30BaHHUIO, MPOEKTHOW U  HMCCIEN0BATEIbCKOU
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTyPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUUYECKOMY U3yUYeHHUI0 Tpodeccuii U Tpyla pa3InyHOTO Po/Ja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHUHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTHU K XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCcHenHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPEeCcCHOHATBLHOM Cpejie;

6) PK0JIOrHYECKOro0 BOCIMTAHMS:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O0e3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nYeCKOMy M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI IPU padOTe C BEIIECTBAMHU, & TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, TOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH MPUPOJIHONU CPEelou, ISl OBBIIEHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphI, OCO3HAHHUS TJIO0AJTBLHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEJILHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METANIPEAJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHSATUS (3aKOH, TEOpwHs,
MIPUHITAT, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX NpeAMETOB (GOPMUPOBATH MPEACTABICHUE O IEIOCTHON



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMHUYECKUX TMOHSATHH (BBIACISATh UX XapaKTEPHbBIC
MPU3HAKKA, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSTHSMH), MCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIBbHBIX ()aKTOB M SBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIAcCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXIeHUs (MHAYKTUBHBIC, JESAYKTUBHBIC, IO aHAJIOTHUH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIPOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYeckas (opMmylia W YpaBHCHHUE
XUMHUYECKON Peakly — MPH PEIICHUN y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHM,
BBISBJIATE  OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEeMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHe AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KauyeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NMPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTraHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ nunopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOIYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO W
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
UHPOPMAIlMU U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX IS BBIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOI aKTUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHANM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENbCKON N1€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKATHBHBIE YHHMBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaTb BONPOCH (B XOA€ Juajora M (WJIM) JOUCKYCCHM) IIO
CyllecTBy  oOcyXmaemMol  Tembl, (OPMYIUPOBATb CBOU  MPEMAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHHSI PEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh NPE3CHTALUIO
pE3yJbTAaTOB BBIMOJIHEHHUS] XUMUYECKOTO 3KCIEpUMEHTa (J1ab0paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOH
IIO3HABATEJIbHOM M MCCIIEOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U Apyrue).

PerynsiTuBHBIC YHHBeEpPCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITEIIbHO ONPENENATh LEIN JACSITEIBHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesATeIbHOCTh, BBIOMpaTh Harboee 3pPeKTUBHBIE CITOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CAMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aJNTOPUTM JEWCTBUM NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
VCITOJIB30BAaTh U aHAJIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCJIOBUH 3a1aHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JNEUCTBUM, BHUABI JIEITEIBHOCTH MO T[OJYYEHUIO HOBOTO 3HAHWS, €ro
WHTEPIpETAUN, MPEeoOpPa30BaAHUI0 W TMPUMEHCHHUIO B PA3IMYHBIX YYEOHBIX H
HOBBIX CUTYaIUsIX.

K xoniy oOydenus B 8 kiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBICJ OCHOBHBIX XUMHUYECKHX IMOHATHUI: aTOM, MOJEKYJa,
XUMHUUYECKUW 3JIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBas JI0J1s1 XUMUYECKOTO dJIEMEHTa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBAHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINH, TEIII0BOU A((DEKT peakiiui,
AIpO aToMa, JJIEKTPOHHBINM CJIOW aToma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(poreHTHAsI KOHIIEHTPAIs1) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENEeNsATh BAaJCHTHOCTh aTOMOB RJIEMEHTOB B OMHAPHBIX COCIMHEHMSIX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHAasT M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXpPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATh W XapakTepuzoBaTh TabMUuHYy0 Qopmy Ilepuomnyeckoit
CUCTEMbl XHMMUYECKHUX OJJIEMEHTOB: pa3judaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynmna (b-rpynmna)», manbsie u
OONbIIME TEPHUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xuMmmuueckux snementoB JI. .
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTRA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTAaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MIPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATEeILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CIICACTBEHHBIX CBSI3ed — JUISI M3YyYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAONIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAaHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTOpHbIM 000pY/IOBaHMEM, a TakXKe TMpaBHJIaM OOpalleHHs] C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BENIECTBA,
IJIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MICIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoHiy 00ydenus B 9 kjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIOITUXCSI YMEHUIA:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHSATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas Peaklns, XUMUYECKasi CBsI3b, TEIUIOBOM 3(PdeKT
peakuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AIEKTPOJIHTHI,
HEDJIEKTPOJIMUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHWE M  BOCCTAaHOBJICHHE,
alyoTponus, aM(pOTepHOCTh, XUMHUYECKasi CBS3b (KOBAJICHTHAsl, MOHHAS,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuentpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIHII;

ONPEIENATh BaJIEHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pPa3IMYHOIO COCTaBa, MPUHAIICKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJICHTHAs, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COEJIMHEHHUAX, 3apsi/i MOHA MO0 XMMHUYECKOU (popMylie, XapaKTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKOU
PELIETKA KOHKPETHOI'O BELIECTBA;

packpbiBath cMbIci llepuomndeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyto Gopmy Ileproanueckoil cUCTEMbl XMMHYECKUX 3JEMEHTOB:
pasznuyaTh MOHATUA «rjaBHasg noarpynmna (A-rpynma)y U «modooyHas
noarpynmna (b-rpynma)», manbie u OONbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsi] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefielieHue HX MO0 DJJICKTPOHHBIM CJ0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUI B
npejenax MajblX NEPUOJIOB U TIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMUYECKUE peakuuu (10 YUCIy U COCTaBy YYAacCTBYIOUIUMX B pPEAKIUU
BEIIECTB, MO TEIUNIOBOMY 3(PQEeKTy, MO M3MEHEHUIO CTENEeHEeW OKHCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME W CHEHUPUUECKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs ONHUCAHUE
NpuUMepaMl MOJICKYJISIPHBIX M HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEUN U COJIEH, TTOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMA HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCa 3THX PeaKIuid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTEH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYECHHUIO WU COOMPAHUIO
ra3zo00pa3HbIX BEIIECTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
pPa3MUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpOMUJI-,
uonua-, kKapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHME B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEeIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOMIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuyecTBO YacoB
Ne HaumeHnoBaHue pa3iesioB u DJieKTpoHHbIE (I (POBHIE)
KonTpoabHbie IIpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
XuMust — BakHas 00J1acThb
€CTECTBO3HAHHUS U
1.1 N 5 2 https://m.eds0o.ru/A3R9IT4T6X
MPAKTHYECKOU JEATESITbHOCTH
YyeJIOBeKa
BemiecTBa 1 XMMHUUECKHE
12 n 15 1 https:/m.eds00.ru/JOM9VEVSED
peakiuu
Hroro no paszneny 20
Pa3nes 2. BaikHelilme npeacTaBuTe Il HEOPraHUYECKUX BelllecTB
Bozayx. Kucnopon. Ilonsarue
2.1 yx poa 6 https://m.edsoo.ru/Q5A8K5W8Y
00 okcHamax
Bonopon. Ilonsarue o
2.2 8 1 https://m.eds00.ru/C4H8K6T8E
KHCJIOTaX U COJISIX
Boxa. PactBopsl. [Tonsarue 00
2.3 g p 5 1 1 https://m.edsoo.ru/F1X701B0Q
OCHOBAHHUIX
OCHOBHBIE KJIACCHI
2.4 . 11 1 1 https://m.edsoo.ru/L3F4R7GOT
HEOPTaHMYECKUX COCTUHEHHIA
Uroro no pazgeny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHue aToMoOB.
XuMmnueckas cBsi3zb. OKHCIANTETbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN




[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

3.1 XUMHYECKUX 31eMeHTOB [I. U. 7 https://m.edsoo.ru/C911 KSPOM
MenneneeBa. CtpoeHue
aToma
XuMuyeckas CBSI3b.
3.2 OKuCIUTEHbHO- 8 https://m.edsoo.ru/W8COT2E7K
BOCCTAHOBUTEIBHBIE PEAKIIUU
Hroro no pazneny 15
PesepBHOE Bpems 3 https://m.edsoo.ru/A3F7K3G1G
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME




9 KUIIACC

KoanuecTBo yacos
HaumeHnoBaHue pa3aesioB U TeM DJieKTpoHHbIE (I (PPOBHIE)
Ne i/ Koutpoasnbie Ilpakruueckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Pa3zgea 1. BemecTBO 1 XUMHYeCKHE peaKIun
[ToBTOpenue u yrirydiieHre 3HaHUH
1.1 p e 5 1 https://m.eds00.ru/GOMSWIJ3T
OCHOBHBIX pa3/iesioB Kypca 8 kjacca
OcHOBHBIE 32aKOHOMEPHOCTH XUMHUECKUX
1.2 . 4 https://m.eds00.ru/R37290Q6G4G
peakuui
DNEKTPOIUTHYECKAs JUCCOLUALIHS.
1.3 P A HHat 8 1 1 https://m.edsoo.ru/DSR5V404A
XUMUYECKHE peakllii B paCTBOPax
Hroro no pazneny 17
Pa3znen 2. HemeTasIbl M HX cOeTMHEHHS
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.1 Hat xapakrep 4 1 https://m.edsoo.r/FOW INOE5V
anemeHTOB VIIA-rpymmsl. I'anoreHsl
OO61mas xapakTepruCcTHKa XUMUYECKUX
22 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/STL7MIL7S
COEIMHEHUS
OO01mmas XxapakTepuCTHKa XUMHUIESCKUX
2.3 aneMeHToB VA-rpymmsl. A3ot, pochop u 7 1 https://m.edsoo.ru/A6Y9S6H4U
WX COCMHEHUS
OO01mmas XxapakTepuCTHKa XUMHUIESCKUX
2.4 anemeHToB [VA-rpynmel. Yriaepon u 8 1 2 https://m.edsoo.ru/Q2W5SH2KSY
KPEMHUN U UX COCIUHEHUS
Wroro no pazneny 25




Pa3gen 3. MeTaJJIbI M X COCTUHEHU S

3.1 ‘ OO1me cBoiicTBAa METAIOB 4 ‘ ‘ https://m.edsoo.ru/C1C6H6T2M
3.2 ‘ Baxueiine MeTamibl 1 UX COSIUHEHUS 16 ‘ ‘ https://m.edsoo.ru/I8G6J7ROU
Hroro no pazgeny 20
Pasznen 4. Xumus 1 OKpysKaomas cpeaa
4.1 ‘ BemecTBa 1 maTepuaisl B )KU3HU YEIOBEKA 3 https://m.edsoo.ru/Z3S8T10Q8K
Hroro no pazueny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/N2U7H3F8A
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KonuyecTBo yacos
Ne Hara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Konrpoubusie IIpakTuueckue
n/n Bcero u3yuyeHusi ~ oOpa3oBaTe/ibHbIE peCypChl
padoThI padoThI
[Ipenmer xumuu. Pons xumuu B
1 1 https://m.edsoo.ru/J4C2V8MIV
KU3HU YenoBeka. Tena u BeuiecTBa
[TonsiTue 0 MeTOIaxX O3HAHUSA B
2 1 https://m.edsoo.ru/P10O8ASC6T
XUMHH
[IpaxTuueckas padora Ne 1
«[IpaBuna paboTsl B 1aboparopuun
3 p . P patop 1 https://m.edsoo.ru/O5SG3EQOD8Y
1 IpUEMBI OOpALIEHUS C
J1a00paTOPHBIM 000PYTOBAHUEM)
YucThle BEECTBA U CMECH.
4 . 1 https://m.edsoo.ru/X1A2E3M8R
Crioco0bl pazfeneHust cmecei
[TpakTuyeckas paGora Ne 2
5 «Paznenenue cmeceli (Ha mpumepe 1 https://m.edsoo.ru/R6W6Z8F9X
OYHUCTKHU TTOBAPEHHON COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/J7R10O8HIL
XUMHUYECKHUE IIEMEHTBI. 3HAKU
7 (CUMBOJIBI) XUMHUYECKUX 1 https://m.edsoo.ru/W3U6Q6D7W
3JIEMEHTOB
8 [IpocTeie U crnoxHBIE BELIECTBA 1 https://m.edsoo.ru/H2ZW7W8P3 A
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 https://m.edsoo.ru/EODILSNIN
3aKOH MOCTOSIHCTBA COCTaBa
10 BeIIeCTB. XUMUUecKas popmya. 1 https://m.edsoo.ru/I3Y2G1R4C

BaneHTHOCTH aTOMOB XMMHYECKUX




11

3JICMCHTOB

OTtHOCUTEIbHAA aTOMHAg Macca.
OTHOCHUTENBHAS MOJISKYJISIpHAs
macca

https://m.edsoo.ru/FON3S0A9I

12

13

14

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COCIUHEHUHU

Konnuectso BemecTBa. Moinb.
MousipHas macca

Dusnyeckue U XMMHUYECKHE
ABJICHUS. XMMHUUYECKasl peaKLus

https://m.edsoo.ru/J6A9W4P1]J

https://m.edsoo.ru/C2J5K415X

https://m.edsoo.ru/S2R3H7N6C

15

16

17

[Ipu3Haku u yCcloBUS POTEKAHUS
XUMHYECKUX PEAKIUI

3akoH COXPAHCHUSA MACChI
BEIIECTB. XMMHUUYECKHE YpaBHCHHA
Brruncnenus KOJIM4YCCTBA, MAaCChl

BCIIICCTBA IO YPABHCHUAM
XUMHUYCCKUX peaKI_[I/Iﬁ

https://m.edsoo.ru/Z3F4A8K60

https://m.edsoo.ru/P7V8ASZ3D

https://m.edsoo.ru/W9S8Y 7727

18

Knaccudukanms xumMuaecknx
peakuuii (coeAMHEHNUs,
pa3noKeHus, 3aMeIleHs, OOMeHa)

https://m.edsoo.ru/KOP1L4RIW

19

20

M. B. JIoMOHOCOB — y4Y€HBIN-
sHuKIoneauct. O0o0mEeHne 1
cUCTEMaTH3aINsI 3HAaHUH

KonrtponsHast padora Nel no reme
«BemecTBa n XUMHUYECKHE
peaxIum»

https://m.edsoo.ru/C2T2E6W6V

https://m.edsoo.ru/D6E9Q4E9H

21

Bo3nyx — cmech razos. Cocrtas
Bo3ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/M6A7YOWT7S




22

IIPpOCTOC BEIIECTBO. O30H

OU3NYECKUE U XUMUYECKUE
CBOICTBa KHCIOpoaa (peakiuu
okucieHus, ropenue). [lonsarue 06
OKCHJIax

https://m.edsoo.ru/O0Q4HI1UST

23

CrnocoObl MOJTy4eHHUs] KHCIOpOoJia B
mabopaTopuu U IPOMBIIIUICHHOCTH.
[TpumeHeHHe KUCIOPOaa

https://m.edsoo.ru/F8Q2D2X3H

24

TemnoBoit 3¢ ekt xumuaeckoit
peaKIyu, OHSATHE O
TEPMOXHUMHUYECKOM YpaBHEHHH,
9K30- U SHJOTEPMUYECKHUX
peaknusx

https://m.edsoo.ru/Z6H4G9D8W

25

26

27

28

Tonnuso (HedTh, yroib U METaH).
3arpsi3HeHue BO3yXa, COCOObI
€ro NpeJoTBPaIICHUS

ITpakTruyeckas padora Ne 3 o
teMe «llonmydyenue u cobupanue
KHCJIOPOAA, U3y4EHUE €T0
CBOMCTB»

Bonopox — anemeHT u npocroe
BellecTBO. Haxoxaenue B nmpupoe
duznyeckre 1 XUMHUUECKHE
cBoricTBa Bojopoa. [Ipumenenne
BOJIOpOJIA

https://m.edsoo.ru/Y2Y4M4H1B

https://m.edsoo.ru/J2X0TOAO0D

https://m.edsoo.ru/ISD2B5D7A

https://m.edsoo.ru/QOA7R7TW60

29

TloHsATHE O KMCIIOTAX M COJSIX

https://m.edsoo.ru/N7I11U1E4]

30

CriocoObI mosryyeHus BO0poia B
naboparopun

https://m.edsoo.ru/F4AW6US50Q50Q




31

32

[IpakTrueckas padota Ne 4 1o
teme «llomydenue u cobupanue
BOJIOPO/1a, U3YUYEHHUE €TO CBOWCTBY

Mosipablii 00bEM ra3oB. 3aK0OH
ABorazipo

https://m.edsoo.ru/ASD2B6027Z

https://m.edsoo.ru/W4Y 1W4W8C

33

Brruuciennsa o0béMa, KOJIMYECTBA
BEIIECTBA ra3a Mo ero U3BECTHOMY
KOJIMYECTBY BEUIECTBA HIIK 00BEMY

https://m.edsoo.ru/LOW2K90Q8I

34

Breruncienusa 005EMOB ra30B IO
YPaBHEHHIO PEaKIMK Ha OCHOBE
3aK0HA 00HLEMHBIX OTHOIIIEHUH
rasoB

https://m.edsoo.ru/M7G2D2E3H

35

36

duznyeckre 1 XUMHUUECKHE
CBOMCTBA BOJBI

CocraB ocHoBanui. ITousarue o0
WHJMKaTOpax

https://m.edsoo.ru/F3S5H7H9U

https://m.edsoo.ru/I9M1C5U8J

37

Bopa xak pactBoputens.
HaCI)IHIeHHI)IG 1 HEHACBIIIICHHBIC
pactBopsl. MaccoBas nois
BELIECTBA B paCTBOpE

https://m.edsoo.ru/S7Z0ON3W2D

38

[IpakTuueckas padora Ne 5 o
teMe «[Ipurorosiienue pacTBOpoB
C ONpeAeIEHHON MacCOBOM J0JIen
PacTBOPEHHOTO BELIECTBA

https://m.edsoo.ru/LOV7U6I6H

39

KonTponbnas padora Ne2 o teme
«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.ru/Y3C8C9C8Z

40

Oxcupl: cocTaB, KIaccupUKaIs,
HOMEHKIIaTypa

https://m.edsoo.ru/D1 A6N2BI9L




41

42

[TonydeHne n XMMUYECKUE
CBOWCTBA KHCIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCUIIOB

OcHoBaHusI: COCTaB,
KkJaccuduKaiys, HOMEHKIIaTypa

https://m.edsoo.ru/E3USHI W&V

https://m.edsoo.ru/C9ZO0EIN8V

43

[Tonyuyenue n xummudeckue
CBOMCTBAa OCHOBaHUI

https://m.edsoo.ru/W5V20Q8K1E

44

45

Kucnorsl: cocras, knaccudukanus,
HOMEHKJIaTypa

HonyquI/Ie H XUMHNYCCKHEC
CBOMCTBA KHCJIOT

https://m.edsoo.ru/F4P2A0C3V

https://m.edsoo.ru/BSC1L3L6M

46

Conu (cpenHue): HOMEHKIATYpa,
CIIOCOOBI MOJIYy4YCHHA, XUMHUYCCKUC
CBOMCTBA

https://m.edsoo.ru/J4B9Q5SE1X

47

[IpaxTuueckas padorta Ne 6.
PCHIeHI/Ie BKCl'IepI/IMeHTaJ'II)HI)IX
3aj7a4 1o TeMe «OCHOBHBIE KJIACCHI
HCOpFaHquCKHX COC}II/IHGHI/Iﬁ»

https://m.edsoo.ru/E9X4K8F7W

48

49

50

I'eneTnueckas cBsA3b MEKIY
KJIaCCaMU HEOPTraHWYECKUX
COETUHEHUN

O0o001IeHNE U CHCTEMATH3ALIHS
3HAaHUH

Kontponbnas padota Ne3 mo teme
"OCHOBHBIE KJIACCHI
HEOPraHUYeCKUX coeaMHEeHUM"

https://m.edsoo.ru/HOUSD6A0C

https://m.edsoo.ru/Q6GONSL4B

https://m.edsoo.ru/W6J7L5ISP

51

[lepBbie TOMBITKY KJIaCCUPUKAITUU
XUMHUYECKUX 371eMeHTOB. [loHsTHe

https://m.edsoo.ru/R4S7TM4MIN




52

O I'pynImax CXOJHbIX 3JICMCHTOB

[Tepuonnueckuii 3aKOH U
[Tepuonuueckas cucrema
XHUMHYECKUX dj1eMeHToB /. 1.
Menneneena

https://m.edsoo.ru/A1B9FOV6C

53

54

55

56

IIepuonsl, rpynimsl, HOATPYIIILI

Crpoenue atomoB. Coctas
aTOMHBIX siaep. M30Tomb!

CtpoeHue 3JIeKTPOHHBIX 00010UeK
aTOMOB 3JIEMEHTOB
[Tepuonuueckoii cucremsi /. U.
Menneneesa

XapakTepucTuKa XUMHYECKOTO
3JIEMEHTA MO €T0 MOJOKEHHUIO B
ITepunonnueckoii cucreme /1. U.
MenneneeBa

https://m.edsoo.ru/W30116R2U

https://m.edsoo.ru/C9Q907Z3C

https://m.edsoo.ru/O0F6Y5C8B

https://m.edsoo.ru/A9C319Z5W

57

3nauenue [lepuoauyeckoro 3akoHa
JUTSI pa3BUTUS HAYKU U TTPAKTHKH.
. 1. MenneneeB — y4EHBIN,
MeJaror ¥ rpaxkJIaHuH

https://m.edsoo.ru/K3S31400V

58

PeseprubIil ypok. O60061eHIE 1
cHCTeMaTH3aIis 3HaHuH /
Bcepoccuiickas npoBepouHas
pabora

https://m.edsoo.ru/BOVII4W6A

59

KonTponbnas padora Ne4 o teme
«CTtpoeHue aroma. XuMHUUIECKast
cBs3b» / Beepoccuiickas
nmpoBepoyHas pabora

https://m.edsoo.ru/L2L4K005Q




BHGKTpOOTpI/II_[aTCJII)HOCTB aTOMOB

60 1 https://m.edsoo.ru/S6R802X9B
XUMHUYECKUX BJIEMEHTOB

61 HMonnas xumuyeckas CBsI3b 1 https://m.edsoo.ru/R201T6L4S
KoBanenTnas o a

62 BAICHTHAA HOILIpHA 1 https://m.edsoo.rui/GONAH4J6F
XUMHUUYECKAS CBA3b
KoBasienTHast HenomsipHas

63 1 https://m.edsoo.ru/R50Q417S5K
XUMHUYECKAs CBI3b

64 CreneHp OKUCICHUS 1 https://m.eds00.ru/SSU9O0D4B
OKHUCIIUTEILHO-

65 1 https://m.edsoo.ru/KOW20Q5Y1C
BOCCTAaHOBUTEIIHHBIC PEAKIIHH

66 OKHUCIIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/M3D0OP4C9Y
PesepBHeIi ypok. O000IICHHE 1
CHCTEMAaTH3allis 3HaHUH 10 TEME

67 1 https://m.edsoo.ru/S2R4SSM7N
«CTtpoeHne aromMa. XuMuuecKast
CBS3b)»
Pese i1 ypok. O0001IEeHNE

68 PBHBIH YPOK \I,H e 1 https://m.edsoo.ru/SIR1B1L6Q
CHCTEMAaTH3alus 3HaHUN

OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

[Tepuonuueckuii 3aKoH.
[lepuonuueckas cuctema
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHYECKHUX 3JIEMCHTOB
MEPBBIX TPEX NEPUOIOB

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3YYEeHUS

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/W4Y5P2F9X

https://m.edsoo.ru/VEK9C1C4R

Krnaccugukanusa u HoMeHKIaTypa
HEOPraHWYECKHUX BEILECTB

https://m.eds00.ru/Q9Y1Y7Z00

Buapr xumMmnueckou CBI3U U TUIBI
KPUCTAJUIMYECKUX PELIETOK

KonTtponsHast padora Nel o reme
«IToBTOpEHUe u yrirydneHue
3HAHUH OCHOBHBIX Pa3/€eiIoB
Kypca 8 Kkiacca»

Knaccudukanms xumuaecknx

peaKuHﬁ 10 Pa3JINYHBIM
IIpHU3HaKaM

https://m.edsoo.ru/R9T4R3J2H

https://m.edsoo.ru/R3U4P4C6M

https://m.edsoo.ru/H6L.106U8O

[TonsiTHE O CKOPOCTH XMMHYECKOU
peakuuu. [IoHATHE O TOMOT€HHBIX
U TETEPOTCHHBIX PEAKLUAX

https://m.edsoo.ru/Y8B8U8O41

TToHsTre 0 XUMHYECKOM
paBHOBecun. DakTopsl,

https://m.edsoo.ru/S5K8G2A3K




10

BJIMSIIOIIME HA CKOPOCTh
XMMHYECKON pEaKIuu 1
MOJ0KEHHE XUMUYECKOTO
paBHOBECHS

OKHUCIIUTENILHO-
BOCCTAHOBUTEJIBHBIE PEAKITUN
Teopus 21EKTPOIIUTUYECKON

nuccornuanui. CUIbHBIE U clIa0bIe
AJICKTPOJIUTHI

https://m.edsoo.ru/G9K90O1B1A

https://m.edsoo.ru/BOO3F108F

11

12

13

14

HonHbIe ypaBHEHHSI peakui

XHUMHUYECKUE CBOMCTBA KUCIOT U
OCHOBaHHU B CBETE
IpeicTaBIeHH 00
BJIEKTPOIUTUYECKON
JMCCOLMAN

XUMHYECKHE CBOMCTBA COJIEH B
CBETe MpecTaBIeHul 00
BJIEKTPOTUTHYECKON

IUCCOLIUAINA

[TonsTue o runponuse conen

https://m.edsoo.ru/HIN3L8Y7G

https://m.edsoo.ru/T3G0X4B91

https://m.edsoo.ru/S1P2W30Q2V

https://m.eds00.ru/X9Q4S7R5D

15

16

17

OO000IIIEHNE U CUCTEMATHU3AIINS
3HAHUH

ITpakTuyeckas padora Ne 1.
«Pemienne 3KCiepuMEHTaIbHBIX
3a1au»

KonTponpnas padota Ne2 mo Teme
«DIIEKTpOIUTHYECKAs
nucconuanusg. XuMUIecKue

https://m.edsoo.ru/B3H9Q0WON

https://m.edsoo.ru/Y2CIM4K4K

https://m.edsoo.ru/A3ESY 1K4F




18

peaKIuy B paCTBOPax»
OOm1ast xapaKTepUCTHKA
rajoreHoB. XUMHYECKHE
CBOICTBA Ha IIPHMeEPE XJI0pa

https://m.edsoo.ru/L9Q3U27Z0U

19

XnopoBogopon. CosnsHast
KHCJI0Ta, XUMMHYECKHE CBOMCTBA,
MoJTy4eHue, MpUMEHEHUE

https://m.edsoo.ru/VOY2L8YO0S

20

21

22

[IpaxTuueckas padora Ne 2 o
teme «llomydyenue comssHOM
KHUCJIOTBI, U3y4YECHHUE €€ CBOMCTB)

Brruncnenus no ypaBHEeHUsIM
XUMHYECKHUX PEaKIIHii, €CIIU OJUH
W3 peareHTOB JIaH B U30BITKE

OO1m1ast XxapakTepUCTHKA
251eMeHTOB VIA-rpynmsl

https://m.edsoo0.ru/V40O5C7J3Y

https://m.edsoo.ru/R8ROJ1LSA

https://m.edsoo.ru/USKSESDOV

23

AnnotponHbie MOAUGUKAITTT
cepnl. HaxoxieHue cepsl U €€
COEMHEHHH B IPUPOJIE.
XHUMHUYECKUE CBOKCTBA CEPBI

https://m.edsoo.ru/P8X9L2R2Y

24

25

26

CepoBoziopoj1, CTpOEHHUE,
(1)H3H‘-I€CKI/I€ U XUMHUYCCKHUEC
CBOICTBA

Oxcunppl cepbl. CepHas KHCIIOTA,
¢bu3znyecKkrue 1 XuMHU4YeCcKHe
CBOMCTBA, IPUMEHEHNE
XUMHYECKUE PEAKLINH, JICKALUE
B OCHOBE ITPOMBIIIJIEHHOT'O
croco0a MoJy4yeHHst CepHOM

https://m.edsoo.ru/D1K1F5U6P

https://m.edsoo.ru/K2COD1Y5W

https://m.edsoo.ru/V6V8J2S2H




27

KHCJIOTBI. XUMHYECKOE
3arpsi3HEHUE OKPYKAIOILIEH CpeIbl
COCJIMHEHUSIMU CEPBI
Brrancinenune maccoBoit 10IH
BBIX0/1a TIPOJIYKTA PEAKIIUH

https://m.edsoo.ru/TSHSM5C6Q

28

OOm1ast xapaKTepUCTHKA
aneMeHToB VA-rpynnsl. A3oT,
pacrpocTpaHeHHEe B IPUPOJIE,
¢busnyeckue 1 XUMHUYECKHUE
CBOMCTBa

https://m.edsoo.ru/J9X6KSESP

29

AmMMHaK, ero Gu3nvecKue u
XUMHYECKHE CBOMCTBA,
MOJTyYeHHE U IPUMEHEHUE

https://m.edsoo.ru/A2J3ESISU

30

31

32

33

[IpakTuueckas padorta Ne 3 o
teme «lloryueHune ammuaka,
M3y4YEHUE €r0 CBOMCTB)

A3OTHas KUCIOTa, €€ pu3ndecKue
U XUMHUYECKUE CBOUCTBA

Hcnonb30BaHue HUTPATOB U
coJieil aMMOHUS B Ka4eCTBE
MUHEPATBHBIX YI0OPESHHIA.
XUMHUYECKOE 3arpsi3HEHUE
OKpY>KaroIleu cpeibl
COCTMHEHUSIMH a30Ta

®docop. Oxeun docdopa (V) u
dbocdopHas kucnora, pusndeckue
1 XUMHYECKHE CBOMCTBA,
MOJTyYCHHE

https://m.edsoo.ru/HSA8ASG8V

https://m.edsoo.ru/A4S5F4UO0M

https://m.edsoo.ru/G7Y4Q1J6P

https://m.edsoo.ru/Q5SBOG1IN3R




34

35

36

37

Hcnons3oBanue pocdaros B
KaueCTBE MUHEPATHHBIX
ynoOpeHuil. 3arps3HeHue
IPUPOJHOH cpenbl hocharamu
Yrnepon, pacnpocTpaHeHue B
npupoae, hpuznueckue u
XMMHYECKHE CBOMCTBA
Oxcuppl yriaepona, ux
(busznuecKkrue 1 XuMHUYeCKHe
CBOMCTBA. DKOJIOTHYECKHUE
MPOOJIeMBbI, CBSI3aHHBIE C OKCHJIOM
yraepona (IV)

YroapHas KUCIIOTa U €€ COJIU

https://m.edsoo.ru/M4G5H1P30

https://m.edsoo.ru/A9C8F1A41

https://m.edsoo.ru/P6UTM4K9T

https://m.edsoo.ru/T5O1SOF1T

38

[IpakTuueckas padorta Ne 4 o
teMme "[lonydyeHue yriekuciaoro
ra3za. KauectBeHHas peakuus Ha
KkapOoHaT-uoH"

https://m.edsoo.ru/P6WIW6A4C

39

40

[TepBoHavasbHBIC TOHATHUS 00
OpraHUYECKUX BEIIECTBAX KaK O
COEAMHEHHMSX YIiIepo/ia

KpCMHI/Iﬁ " €ro COCAMHCHU

https://m.edso00.ru/G506H6X1E

https://m.edsoo.ru/S2F37Z4G3N

41

[IpakTuueckas padorta Ne 5.
Pemenue skcnepuMeHTaIbHBIX
3ajJa4 no teMe «BaxxkHeume
HEMETAJIJIBI M UX COCIUHEHUS

https://m.edsoo.ru/YSBSR2E1J

42

KonTponbnas padora Ne3 o teme
«Baxuennme HeMeTayuIbl U UX
COEINHEHUS

https://m.edsoo.ru/K1E4WS5F5D




OO61as xapakTepucTHKa
XUMHUYECKUX IJIEMEHTOB —
MeTaJlI0B. MeTajmnueckast CBsI3b

43 https://m.edsoo.ru/Q5M8X37Z6L
H MeTaJJn4ecKast
KPUCTAJUIMYECKas PEIIETKA.
duznyeckue CBOMCTBA METAJLIOB
XHUMHYECKHE CBOMCTBA METAJJIOB.

44 DNEKTPOXUMHUECKUN Psijt https://m.edsoo.ru/M7GOF6W6K
HaIlpsHKEHNUN METaJUIOB
O61ue cnocoObl MOTy4YeHHS
MmerauioB. Ciuiasel. Beruucnenus

45 10 YPAaBHEHHSIM XUMHYECKUX https://m.edsoo.ru/F9S7U4G5C
peakiuii, €ciii OJIMH U3 PearcHTOB
COJICPKUT TPUMECH

46 [ToHsTHE O KOPPO3UU METAILIIOB https://m.eds00.ru/U4T6B8L6C

47 [I{emouHbIe METAIIBI https://m.edsoo.ru/ESNOF6H7 A
OKcuIpl ¥ THAPOKCHABLI HATPUS U

48 g AP g p https://m.edsoo.ru/Q5F4A8Z0U
KaJus

€JIOUHO3EMENBLHBIC METAIIIBI —

49 i . . https://m.edsoo.ru/R9G4H2L.5S
KaJIBIIUI 1 MarHui

50 Baxnenmue coeqnHeHNs KaJbITUsS https://m.edsoo.ru/B5SB6SOF6R
O0001IeHE U CUCTEMATH3AIUA

51 . https://m.edsoo.ru/Z8S2E1Y6W
3HaHHH
JKécTkoCTh BOMBI U CIIOCOOEI €€

52 https://m.edsoo.ru/U4F1V1P9K
YCTpaHEHHS
[IpakTrueckas padota Ne 6 o

53 TeMe "JKECTKOCTH BOJILI 1 METOIBI https://m.edsoo.ru/T6EQU2I3W

e€ ycTtpaHeHus"




54

55

AnmroMuHUN

AMpoTepHbIE CBOIICTBA OKCHJIA U
THPOKCHA

https://m.edso0o.ru/O2U1T4S00

https://m.edsoo.ru/T7Z619U3S

56

57

Kenezo

OKcuIbl, THIPOKCUIBI H COITH
xenesa (I1) u xxenesa (III)

https://m.edsoo.ru/I2ROK4COE

https://m.edsoo.ru/U2B913V0Q

58

O06001IeHYE ¥ cCUCTEMAaTU3 AL
3HAHUH

https://m.edsoo.ru/W6NOHSL7X

59

60

[IpakTuueckas padora Ne 7.
Pemenue skcnepuMeHTaIbHBIX
3a7a4 no teme «BaxHeimme
METAJUIbI U UX COEAUHEHUS»

Brruncnenus no ypaBHeHUsAM
XUMHYECKHUX PEAKIWH, ECIIM OIUH
U3 PEareHTOoB J1aH B U30BITKE WU
COJIEPKUT NpuUMecH. Brruucnenus
MaccOBOM JOJIH BBIX0JIa MPOIYKTa
peakuuu

https://m.edsoo.ru/J1IM4T7L4X

https://m.edso00.ru/F2G00O1YOK

61

62

63

O0001IeHE U cCUCTEMAaTU3 AU
3HAHUH

KontponsHast pabora Ne4 o reme
«BaxHeumme MeTabl 1 uX
COEIMHEHUS»

BemectBa n Mmarepuasisl B
ITOBCEIHEBHOM )KM3HU YEJIOBEKA

https://m.edsoo.ru/WIFSE9LSN

https://m.edsoo.ru/FIEOK9H7N

https://m.edsoo.ru/T4P9U7D4B

64

XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaroIleu cpeibl

https://m.edsoo0.ru/COU700M3X

65

Ponp xvmuu B perieHun

https://m.edsoo.ru/K9X9A8TOM




9KOJIOTHYCCKHX HpO6J’I€M

PesepBHelil ypok. O000IICHHE 1

66 . 1 https://m.edsoo.ru/T5K5V6J3C
CHCTEMATH3alHAs 3HAHWI
P i . 06006

67 C3CPBHBIM YPOK. LOODIICHIE | 1 https://m.edsoo.ru/Y2B8CAH2E
CHCTeEMAaTH3alus 3HAHUI
Pese % . O0001IeHne

68 SCPBHBIM YPOK © 111 e 1 https://m.edsoo.ru/B3P1R2T3V
CHCTEMATH3alHAs 3HAHWI

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

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

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

1.1

1.2

pacKpbIBaTb  CMBICII OCHOBHBIX XMMMUYECKHX IIOHATHUH: aToM,
MOJIEKYJIa, XUMHYECKMH DIEMEHT, INPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAsT M HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTECIIBHAs AaTOMHAas M MOJIEKYJISIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJb, MOJSIpHAs Macca, MaccoBas A0S XUMHUYECKOIO
AIIEMEHTa B COEIMHEHUHU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KJaccu(uKalus — peakuMid:  peakUUuM  COEAMHEHHs,  pPeaKkLuu
pa3IOKEHUs, PEAKLMU 3aMELICHMs, peakuuu OoOMeHa, JK30- U
HHJIOTEPMHUUYECKHE DPEaKLUU, TeIuioBod 3(deKT peakiuu, pacTBop,

MaccoBas JI0JIs BeIIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XWMHYCCKHUX MOHATHHA U

MMPUMCHATDH OTU IMOHATHS ITPU OMMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

MCIOJIb30BAaTh XUMHYECKYI0 CHMBOJIUKY Ul COCTaBJeHHS (HopMyl

BCIICCTB U ypaBHCHI/Iﬁ XHUMHUYCCKUX pCaKLII/Iﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOrO Y4YC€HHA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

1.6

KJIacCCU(UIUPOBATh XMMHYECKHE peakuu (M0 4YHCIy U COCTaBy

YUYaCTBYIOUIMX B PEaKIMH BEUIECTB, 110 TEIIIOBOMY 3 dekTy)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MAacCChL

BC€IICCTB




1.8

1.9

1.10

2.1

BBIUMCIISTH MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JIEeMEHTa Mo (opMmylie

COCIUHCHMUS,
BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PaCTBOPE

IPUMEHATh €CTECTBEHHOHAYYHBIE METOJbI TIO3HAHUS — HAOIIIOJCHHUE,
U3MEpEHUe,  MOJEIHMPOBAaHUE,  HKCHEPUMEHT  (pealibHbli U
MBICJICHHBIN )

ITo Teme: «BaxxHelne NpeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY»

PaCKpbeIBaTb CMBICJI OCHOBHBIX XHMHWYCCKUX MMOHSTHH: OKCHun,

KHCJI0Ta, OCHOBAaHHUEC, COJIb

2.2

OMpeAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpeIICJIéHHOMy Kj1accy

coenuHeHul no popmMynam

2.3

KHaCCPI(bHHI/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOICTBa
BEILIECTB PA3JIMYHBIX KJIACCOB, TOJTBEpXIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

MMPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH TIIPOTCKAHUA XHUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

cleoBaTh MpaBWJIaM TONB30BAaHUS XUMHUYECKOW TIOCYAOH W
1abopaTOpPHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBUJiaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSMHU IO BBIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O
ra3000pa3HBIX BEIIeCTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHIO
pacTBOpPOB € OMNPEAEIEHHON MacCOBOM JOJIEW PacTBOPEHHOTO
BEIIIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI TI0
pacrlo3HaBaHUIO PAaCcTBOPOB IIEJoYed M KUCIOT C TOMOIIBIO

WHIUKATOPOB (JTakmyc, (heHoIdTaIeuH, METHIIOPAHXK U IPYTHe)
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmogmueckass cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aTOMOB.

Xumuaeckas cBa3b. OKHCIUTEIFHO-BOCCTAHOBUTEILHBIC peakunuun»

3.1

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHMX MNOHSATHH: SApO aToma,
QIIEKTPOHHBIA CJIOW aToma, aTOMHAs OpOWTamb, paguyc aroma,

XUMHYECCKass CBA3b, IOJIsIpHAad W HCEIOJISIpHad KOBAJCHTHAasdA CBA3b,




3.2

33

ANEKTPOOTPHUIATEIIPHOCTh, WOHHAs CBS3b, WOH, KaTHOH, AaHWOH,

CTENEHb OKUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHE DIIEMEHTHI

OMHKCHIBATh U XapakTepu3oBaTh TaOimuHyto (opmy [leproamdeckoit
CHUCTEMbl XMMHUYECKUX 3JJIEMEHTOB: pa3jIMy¥yaTh IOHATHUS «IJIaBHAs
noarpynna (Arpymnma)» u «nobounas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEpUOabI

34

3.5

packpsiBaTh cMmbica Ilepuoamdeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATh TOHUMAaHHUE MEPUOINUECKOM 3aBUCMOCTH CBOMCTB
XUMHUYECKUX DJJIEMEHTOB OT HuX TmoioxeHus B Ilepuonnyeckoii

CHCTEMCE

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEITCI B  TabiuIe
«Ilepuonuyeckass  cucremMa  XUMHYeckux  snementoB  J[.M.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKMX OJJIEMEHTOB (cocTaB M 3apsija  sjapa, o0lee 4YHCio

9JICKTPOHOB U PACTIPCACIICHNUEC UX IO SJICKTPOHHBIM CJ'IOSIM)

3.6

3.7

9 KJIACC

ONpeNeNiTh  CTEeNEeHb  OKHMCIEHHA  DJIEMEHTOB B  OWMHApHBIX
COETMHEHUAX
ONpEAeNaTh BUJ XUMHUYECKOH CBs3UM (KOBaJIEHTHass W MOHHasi) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
IPoBEePsAEMOro
pe3yJjbTara

1

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaAHUSA

ITo Teme: «BemecTBo U XUMUYECKasi PEAKIIUS)

pPacKphIBaTh CMBICT OCHOBHBIX XHUMHUYECKHX TOHSITHHA: pacTBOD,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AJIEKTPOIUTHYECKAs TUCCOLMALN,
peaknuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
o0OpaTumble u HeoOpaTUMbIe peaxuuu,
OKHCITUTEIIFHOBOCCTAHOBHUTEIIbHBIC peaKIum, OKHCITUTEIIb,
BOCCTAHOBUTENIb, OKHCICHHE W BOCCTAHOBJICHHE, aJIOTPOIUS,
aMm(poTepHOCTh, XUMHYECKass  CBA3b  (KOBaJCHTHas, HOHHAas,

MeTaHJII/I‘-IGCKaH), KpucTaJlliIndeCKasa peméTKa, CIlJIaBbl, CKOPOCTb




XUMHYECKON peaKiuu

1.2

1.3

1.4

HIUIFOCTPUPOBATL B3dMMOCBA3b OCHOBHBLIX XHMHYCCKUX MOHATHH H

HpI/IMeHHTB OTH IIOHATHUSL HpI/I OIIMCAaHUU BCIIICCTB U UX HpeBpaH_[eHI/Iﬁ
COCTABJIATH ypaBHeHI/IH 3HeKTpOHHTH‘IeCKOI>’I Jucconmuanumu KHUCIIOT,
[IeJI0Ye ¥ COJICH, IMOJIHBIE M COKpAIIEHHBIC YpPAaBHCHHS DPEaKIuil
HOHHOT'0 0OMeHa

paCKpBIBaTB CyH_IHOCTL OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKHI/Iﬁ

1.5

IMpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XHUMHYCSCKOHN pCaKnuu

Ilo temam: «Hemeraiuibl U uUX coequHeHUS» U «MeTauipl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U CIeU(PUUECKUEe XUMUYECKHE
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkIasi OINHUCAHUE
pUMepaMu MOJICKYJISIPHBIX M MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKUi

COCTaBJIATb YPAaBHCHUA peaxuﬂﬁ, MOATBCPKAAIOMINX CYIICCTBOBAHUC

TeHETHUYECKOM CBA3U MCKAY BCHICCTBAMU PA3JIMYHBIX KIIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

24

CleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYAOH W
mabopaTOpHBIM 00OPY/IOBAaHMEM, a TaK)Ke MpaBHJIaM OOpaIIeHUs] C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU IO BBIOJHEHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O

I‘a3006p3.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

MPOBOJAUTh PEAKIMHU, IMOJATBEPKIAIONINE KAUYECTBEHHBIA COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMUs 1 OKpY>Karoas cpear

3.1

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnoHsaTuil: [IJK

BEILIECTBA; KOPPO3HS METAILIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpallun MBICIIUTEIbHOM JACATCIIbHOCTH —




aHaJIu3 W CHHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEeMAaTH3aIUIO,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIC,IICTBCHHBIX CB$I3CI\/JI —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX pEAKIIMi,; ©CTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWSI — HaONIOJICHUEe, W3MEpPEHUe, MOJICITHPOBAHUE,

AKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3J1eMEHT COAECPKAHMS

IIepBoHaUaIbHBIE XUMUYECKUE TTOHATUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€JIOBeKa. XHMHUS B CHCTEME HaykK.
Tena u BemiectBa. @U3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

IlousTue o METOJaxX ITO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMCCH. Cnoco0n1

pasaciICHUs cMmeceit

1.3

1.4

ATOMBI W MOJICKYIJIBI. Xumuueckrue d3eMeHThl. CHMBOJBI  XHMHYSCKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumuueckas Gopmysna. BaneHTHOCTP aTOMOB XMMHMUYECKUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBHAS MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XMUMHUYECKOr0 3JI€MEHTa

B COCAMHCHUHN

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MosgpHas macca. B3anmocBsA3b KOJIM4YECTBa,
Macchl W YHCIA CTPYKTYPHBIX €IWHUI] BellecTBa. Pacuérel mo ¢opmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

®Ou3nyecKknue U XUMHYCCKHE SBJICHHS. XHMHYCCKAS peakuuga u eé IMPU3HAKH.
3akoH COXPAHCHUS MAaCChl BCIICCTB. XHUMHUYECKHE YpaBHCHHA. KHaCCH(bHKaHHH

XUMHUYECKHUX PEaKIUi (COeTUHEHMS, pa3I0KEeHUs, 3aMellleHus, OOMeHa)

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOM MOCYJI0H, C MpaBUjIaMu
paboTel B saboparopuu U npuéMamMu oOpamieHuss ¢ J1abopaTOPHBIM
o0opynoBaHUEM, H3yuy€HHE M ONucaHue (QHU3MYECKHX CBOMCTB 00pasloB
HEOpPraHMYECKUX BEIIeCTB, HaOmoaeHue (u3nueckux (TUIaBIeHHE BOCKa,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIKE, KMUIIEHUE U KOHAEHCAlUs BOJAbI) U
XUMHYECKUX  (TOpeHHe CBEYH, NPOKATUBAaHUE MEAHOW  MPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOW) SBJIEHWW, HAOMIOJICHWE W OIUCaHWe
MPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakuuil (pa3jokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTHI C XJOPUAOM Oapus, pa3ioXKeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJEUCTBHE Kelie3a ¢ PaCTBOPOM

comm meau(Il), nzyuenue cmocoboB pa3aeneHus: cMecei (C MOMOIIbI0 MarHUTA,




2.1

22

23

(bunpTpOBaHUE, BBITAPUBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
OYUCTKU HOBapeHHOﬁ cOoJu, Ha6HIOIIeHI/Ie " OIIMCAHUC PE3YJIbTATOB IIPOBCACHU A
OIBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAHEHHS] MAacChl, CO3JaHHE MOJelei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxneiiue npencraBuTenn HEOPraHMYeCKUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — sineMeHT U mpoctoe
BenlecTBo. HaxoskaeHuwe kuciaopoja B mpupoje, Gpu3ndeckue U XUMHUYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenue kucimopona. CrocoOb
MOJIyYeHHUsl KHUCIOpoJa B J1a00OpaTOpuud M MPOMBIIUIEHHOCTH. KpyroBopot

Kucnopoza B npupoze. O30H — anorponHas MoaAupUKaLus KUCI0poaa

TennoBoit 3PPeKT XUMUIECKOH peaKIui, TEPMOXUMUIECKHE YPaBHEHHSI, SK30-
Y DHAOTEPMUYECKUE PeaK UK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

YCHIICHUE TTAPHUKOBOTO 3 eKTa, pa3pymnieHHe 030HOBOTO CIIOs
Bonopon — anemeHT M mpoctoe BemecTBo. HaxokaeHue Bomopoaa B MPHPOJIE,
¢usznyeckue W XUMHYECKHUE CBOMCTBA, IMPUMEHEHHUE, CIIOCOOBI TOTYYCHHUS.

Kucmaote! u comu
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MosnsipHblif 00bEM ra30B. Pacy€Tbl Mo XUMHUECKUM YpaBHEHHSIM

2.5

2.6

dusnyeckue cBoMcTBa BoAbl. Boma kak pacrBoputens. PacTBOpBL
HacellieHHbIe 1 HEHACBIILIEHHBIE PACTBOPBI. PacCTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBass nmons BemecrBa B pacTBOpe. XUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Mpuposie M B XKU3HU uenoBeka. Kpyroropor
BOJAbl B MpUpOAE. 3arpsa3HEHUE MPUPOIHBIX BoA. OXpaHa H OYHCTKA
MPUPOAHBIX BOJI

Knaccudukanmst neopranmueckux coenuHennid. Oxcunbl. Knaccuduxarms
OKCHJIOB: cojeoOpa3ywoomue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpazyronue. Homenkiarypa oxcugoB. dusnyueckne M XUMHUYECKHE

CBOMCTBA OKCHJIOB. HOJ'IyLICHI/IC OKCHUJ0B

2.7

OcHoBanms. Knaccudukanuss ocHOBaHUUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHMs. HomeHnkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [Toirydenure ocHOBaHUM

2.8

Kucnorel. Knaccudukanus kucmor. Homenknarypa kucinor. dusnueckue u
XAMHUYECKHE CBOMCTBAa KUCIOT. Psan aktuBHoct MetaminoB H.H. bekerona.

[Tonydyenue kuciaor

29

Comu. Homenknatypa cosieil. @uU3NYeCKUe M XMMHYECKHE CBOMCTBA COJIEH.

ITony4yenue conen




2.10

I'ereTnueckas cBI3b MEXKAY KilaCCaMU HECOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

3.1

3.2

XVMMHYECKUN  DKCHEPUMEHT: KadeCTBCHHOE  OIPEACICHUE  COACpKaHMS
KHCIIOpOJla B BO3/YyX€E, IOJIyY€HUE, COOMpaHue, paclo3HAaBaHUE U H3yUECHHE
CBOWCTB KHCJIOPOAA, HAOIIOAECHNE B3aUMOJICHCTBUS BELIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MPEKpallleHus: TOpeHus (I1okapa), 0O3HAaKOMJIEHHUE C
o0pa3llaMl OKCHJOB M OIMCaHME HUX CBOMCTB, IMOIydeHHe, coOupaHue,
pacro3HaBaHUE M M3Y4YEHUE CBOMCTB BOJOpoJa (TOpeHHE), B3aUMOJCHCTBHE
BostopoJia ¢ okcugoM Meau(Il) (Bo3MoKHO MCIIONIb30BaHUE BUAEOMATEPUATIOB),
HaOmroseHne OO0pasloB BEIIECTB KOJWYECTBOM | MOJb, HCCIEIOBAHUE
0COOEHHOCTEH  pacTBOPEHHUS BELIECTB C Pa3JIMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MACCOBOW JOJIEH PACTBOPEHHOTO
BEIIIECTBA, B3aUMOJIEMCTBHE BOJAbI C MeTallaMd (HAaTpUEM U KaJbLHEM)
(BO3MOXHO HCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPEIEICHUE PaCTBOPOB
KUCIOT M IIeJIoYeil C IOMOIIbI0O MHJUKAaTOPOB, MCCIEJOBaHUE OOpa3loB
HEOPTraHMYECKUX BEIIECTB PA3IUYHBIX KJIAcCOB, HAOIIOACHHWE W3MEHEHUS
OKpPAacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U IUEJIOYEH, H3y4YeHHe
B3aumoyeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT €
MeTaJlJIaMH, peaKIIMi HEUTPAIN3alluH, ITOJy4EHUE HEPACTBOPUMBIX OCHOBAHMI,
BBITECHEHHE OJHOr0 MeTajula JApPYTMM M3 pacTBOpa COJIM, pELIeHHE
HKCIEPUMEHTAIbHBIX 3a/1ad Mo TeMe «BakHelmMe Kiacchl HEOPraHMYECKHX

COeTUHEHUI

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aToMOB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PCAKIIUN

[lepBbie TOMBITKM KJIACCU(UKAIIMKM XUMHUYECKUX 2IyieMeHTOB. [loHsaTtue o
TPYIAaX CXOJHBIX AJIEMEHTOB (IIEJTOYHBIE W IIETOYHO3EMENIbHBIC METAJIIBI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT aMdoTepHbIe

OKCHU Bl U THAPOKCHUABI

ITepnonnueckuii 3akoH. [lepnoanueckas cucteMa XuMU4IeCKux aemeHToB J[. 1.
Menpeneesa. Koportkonepuognas 51 JUIMHHOIIEpUOAHAS (bopmbI
[lepnonnueckoir cucteMbl xuMuudeckux adneMmeHtoB JI.MI. MeHnneneesa.
Ilepuonsl u rpynmsl. PU3MYECKUI CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB

nepuoja U rpymibl JJIeMEHTa

3.3

Ctpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI0YeK aroMOB TepBbIX 20 XHUMHYECKHX 3JIEMEHTOB




3.4

3.5

[Tepuoanueckoit cucremol JI.1. MenaeneeBa. XapakTepuCcTUKa XUMHUYECKOTO

3JIEMEHTA MO ero noyoxeHuto B [lepuoanueckoii cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpylnmamM U IEpUOaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit cUCTEMbl XUMUYECKUX
AJIEMEHTOB ISl pa3BUTUS Hayku W npakTuku. .M. MenneneeB — y4€HbId U

IPpaKJaHUH

Xumnueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

BJICKTpOOTpI/II_IaTeHBHOCTB XMMHUYECKHX 3JIEMEHTOB. MOHHAas CBS3b

3.6

3.7

Crenenp okucieHusa. OKHCINTEIFHOBOCCTAHOBUTEIBLHEIC pC€aKIuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHUA. OKUCIUTEIIN 1 BOCCTAHOBUTEIIN

XVUMUYECKUH HKCIEPUMEHT: H3Y4eHHME O0Opa3lloB BEILIECTB METAIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCJIOT U
LIeJI0YEeH, MPOBEACHHUE ONBITOB, WIUIFOCTPUPYIOLIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX peaKluil (frOpeHue, peakliuu pas3ioKeH!sl, COeIMHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COAEPKAHUSA

BemectBo 1 XuMu4deckas pcaKknus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dieMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX DJIEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kalus, Kalblusi U MX
COCMHEHHI B COOTBETCTBUU C TOJIOKEHHEM 3JIeMeHTOB B Ilepronnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CtpoeHne BemecTBa: BUIbl XHUMHUYECKOW CBSI3M. THNBI KPHUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIIUYECKOU PEIIETKU
1 BUJa XUMHUUYecKor cBs3H. Kiaccudukanusi 1 HOMEHKIaTypa HEOPraHUIeCKUX
BelleCTB (MEXIyHApOAHas M TpUBHaJIbHAs). XMUMHUYECKUE CBOMCTBA BEILECTB,
OTHOCSIIIMXCA K Pa3jJUyHbIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNUYCCKUX BCIICCTB

1.3

Knaccuukanus XMMUYECKUX PEaKkIUi M0 pa3IMYHbIM MPU3HAKaM (110 YHUCITY U
COCTaBy Yy4acTBYIOIIMX B PpEaKLUU BEIIECTB, MO TEIUIOBOMY 3¢ dekry, o

W3MEHEHHIO CTEIICHE! OKMCICHHUS XHMHUYECKHX 9JICMCHTOB, IIO0 06paTI/IMOCTI/I,




1.4

[0 YYacTHUIO KaTanu3aropa). OK30- M DJHIOTEPMHUYECKHE peakiuw,

TEPMOXUMHYECKHUE YpaBHEHUA. [[OHATHE O CKOPOCTH XMMUYECKON peaKLIMU

[Tonarue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOT€HHBIX M I'€TePOreHHbIX peakuusax. IloHaTne 0 XuMU4eCKOM paBHOBECHUH.
@akTophl, BIMAIOIIME HAa CKOPOCTh XMMHUYECKOM pPEaKUMM U II0JIO0XKEHUE

XUMHYECKOI'O paBHOBECHU A

L.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ pPEAaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBiieHWE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKIMHA C HCHOJIb30BAHHEM METOJa

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIUTUUECKONW TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaruoHnsl, annoHbsl. MexaHu3M JUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMudeckou cBsizu. CteneHb auccouuanuud. CUIbHBIE U CIa0ble JIEKTPOIUTHL.
Peakiuun MoHHOro oOMeHa. YcCIoBUS MPOTEKaHUs PEeakUMi MOHHOro OoOMeHa,
MIOJIHBIE U COKpAalEHHbIE HOHHBIE YypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cojiell B CBeTe MpEACTaBICHUNH 00 3JIEKTPOIUTUYECKOMN

nuccounanuu. KauecTBeHHble peakunu Ha HOHBI. [[oHATHE O THAPOIU3E CoJe

XUMUYECKUH OKCIIEPUMEHT: O3HAKOMIIGHHE C MOJENISIMH KPHUCTAJUTMUECKUX
pEeETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
anMasa), CIIOKHBIX BEIIeCTB (XJIOpUIa HATpHsl); MUCCIEIOBAHHUE 3aBHUCHMOCTH
CKOPOCTH XHWMHYECKOW peakluu OT BO3JEHUCTBUS pPAa3IMYHBIX (HAKTOPOB;
WCCIIEIOBaHNE  DJIEKTPOMPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Mpolecca
JTUCCOIMAIMN  KHCIIOT, WIeIoYeld H  cojledl (BO3MOXHO WCIIOJh30BAHHE
BHUJICOMATEPHAIIOB); TPOBEACHUE ONBITOB, HUIIOCTPUPYIOMIUX TMPU3HAKH
MPOTEKAHUS PEeaKIuii HOHHOro oOMeHa (00pa3oBaHHE OCa/IKa, BBIJICICHUE Ta3a,
o0Opa3oBaHHe BOJbI); OIBITOB, WUTFOCTPUPYIOIINX MPUMEPHl OKHCIUTEIHHO-
BOCCTAHOBUTENbHBIX peaKklUUi (TOpeHHEe, PeaKkUH pPas3ioKEHUs, COCTUHEHUS);
pacrno3HaBaHHe HEOPTAHUYECKUX BEIIECTB C TOMOMIbIO KAUeCTBEHHBIX PEaKIUit

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramisr un ux COCIMHECHUA

OO6mass  xapakTepucTuka TajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u GU3NIeCcKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMHUYECKHME CBOWCTBA Ha TMIPUMEpE XJopa
(B3aumoJielicTBHE C MeETaulaMHM, HEMETaUlaMHy, IIeJo4yaMu). XJIOPOBOAOPO.

CosngHast KHCJIOTa, XUMUYECKUE CBOMCTBA, MOJIyYEeHHE, MpUMeHeHue. [lelicTBue




2.2

XJIOpa M XJIOPOBOJOPOAa Ha OpraHM3M 4YelloBeka. BakHeline XJIOpUIbl U UX

HaxO0JICHUE B MIPUPO/JIC

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTeTeHN okucieHus. CTpoeHune u GpU3NUECKUe CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KHCJIOpOJa M cepbl. XMMUYECKHEe CBOWCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
¢dusnueckue W XUMHUYECKHME CBONCTBA. OKCHIBI CEepbl KaK IMPEICTABUTEIH
KHCJIOTHBIX OKCcHIOB. CepHas KHCIOTa, (GU3MYECKHEe M XUMHUYECKHE CBOICTBA
(oOmme Kak MpencTaBHTENs Kiacca KUCIOT M crenuduyeckue). XuMHUECKUE
peaknuy, JIeKaIMe B OCHOBE NMPOMBIILIEHHOTO CHOCO0a ITOJy4eHUS! CEpHON
KHCJIOTHI. HpI/IMeHeHI/Ie. Conu CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKUusa Ha
cynb¢at-uoH. Haxoxnenue cepbl u €€ COeIMHEHUH B MpHpoae. XUMHYECKOE
3arps3HEHUE OKPYKAIOMIEH Cpelbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC TOXKIH,

3arpsA3HCHUEC BO3AyXa U BOI[OéMOB), CIIOCOOBI €T0 IpcaoTBpalliCHUA

2.3

OOmiass xapakTepucThUka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHNU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IIPUPOIE,
¢dbu3nueckrue U XUMHYeCKne cBoicTBa. KpyroBopot a3zora B mpupojie. AMMHUaK,
ero (u3MYecKue W XMMUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Conu
aMMOHHS, UX (U3NYECKHEe M XHMHUYECKHE CBOWCTBA, MpPUMEHEHHE.
KadectBenHnasi peakiiusi HAa MOHbI aMMOHHS. A30THasl KUCJIOTa, €€ TOJydYeHHeE,
¢u3nueckue W XUMHUYECKHe CBOWMCTBAa (00IIME Kak TMpeICcTaBUTENs Kiacca
KUCJIOT U crenuduueckue). Vcnonb3oBaHue HUTPATOB M COJEH aMMOHUS B
KauecTBE MHHEPAIbHBIX ynoOpeHuil. XUMUYECKOe 3arpsi3HEHHE OKpYKaromei
Cpenbl COeMHEHUSAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPSI3HEHUE BO3/1yXa, TTOYBBI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukauu gocdopa, GpunUECKre U XUMUUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopHas kucinora, Qusnyeckue u
XUMUYECKHE CBOWCTBa, mosydeHue. lcmomb3oBanue ¢QocdaroB B kauecTBe

MUHEpAJIbHBIX YI00peHHit

2.5

OO6mass xapaktepuctuka srneMeHToB I[VA-rpynmbl. OcoO€HHOCTH CTPOCHHUS
aTOMOB, XapakTEpHble CTENEHU OKHUCIEHHUS. YIJIepoJ, aJUIOTPOIHBIE
Moau(HKaAIKM, PACPOCTPAHEHHE B TPUPOJE, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B npupone. OKcumbl yriepona,
X (U3NYECKHUE W XUMHYECKHE CBONCTBA, NEHCTBHE HA JKHUBBIE OPTraHU3MBI,

IIOJIYUYCHHEC U ITPUMCHCHHUC. DKOJIOTHUECKHE HpO6HCMBI, CBsI3aHHBIE C OKCHAOM




yraepona(IV); rumore3a TI00aJIBHOTO TOTEIUICHUS] KIWMaTa; MapHUKOBBIMA
a¢dekr. YrompHas KUCIOTAa U €€ CONMM, UX (PUINYCCKUE W XUMHUYCCKHE
CBOWCTBa, TOJY4YeHHUE W NpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHArt-
nonbl. Ucmonbp3oBaHue Kap6OHaTOB B 6BITy, MCIUIHHC, IMPOMBINUICHHOCTU U

CEIIbCKOM XO3STCTBE

2.6

2.7

[TepBoHavyasibHBIC TIOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepoja (MeTaH, 3TaH, 3TWJIEH, AalETUJICH, 3TaHOJ, IJIHMIEPUH, YKCyCHas
kuciora). MIX cocraB m xumuyeckoe crtpoeHue. [loHsTue o Ouojoruyecku
BOKHBIX BEILECTBAX: XHUpax, OenKax, YIrJIeBoJax — M HUX POJM B KU3HU
yeoBeka. MarepuaibHOE €JUHCTBO OPraHMYECKMX UM HEOPTaHHMYECKHX

COEIUHEHUN

Kpemunuii, ero ¢usnyeckne © XHUMHUYECKHE CBOWCTBA, NOJIY4YCHHE U
npumenenue. CoenuHeHuss KpemMHHus B mpupoze. OOmme mpenctaBieHus 00
okcuae kpemuusA(IV) u kpemuueBoi kucnote. CHIMKAThI, UX UCIIOJIB30BAHUE B
OBITY, METUIIMHE, MPOMBIIUIEHHOCTH. BajkHel e cTpouTeabHble MaTepHAaIbl:
KepaMuKa, CTCKJIO, IIEMEHT, OeToH, jxeine300eroH. IIpoGiembr OGe3ormacHOro

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MATCPUAJIOB B MOBCEIHEBHOM KHU3HU

2.8

XUMHUECKUN SKCHEPUMEHT: HM3ydeHue oOpa3lioB HEOPraHMYECKHX BEILECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIMA Ha XJIOPHUA-
MOHbI M HaONIOJCHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpa)KarolIye
¢u3nyecKre U XMMUYECKHE CBOIMCTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C 00pa3laMH XJIOpPUIOB
(raoreHuI0B); O3HAKOMIIGHME C oOpa3liamMu cepbl U €€ COeNMHEHHUSIMU
(BOBMOXKHO ~ HCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEHHE IMpolecca
oOyriauBaHus caxapa MHoJ JeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3Y4eHHE XMMHMUYECKHUX CBOMCTB pa30aBIEHHON CEpHOW KHUCIOTHI, MPOBEIECHUE
KayeCcTBEHHOW peakuuu Ha Ccynb(par-uoH W HaOJIOJeHHe Tpu3HaKa eé
MPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUYECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
coeMHEHUIl (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMAaTepHalloB), 0Opa3laMu
a30THBIX U (HOChHOPHBIX YAOOPEHUH; OJIyIeHHE, COOMPaHKe, paCliO3HABAHUE U
U3Y4YEHHE CBOMCTB aMMMAaKa; IPOBEICHHE KauyeCTBEHHBIX DPEAaKIHMi Ha HOH
aMMOHMS U (ochar-uOH M U3yyEHHE TPU3HAKOB UX IPOTEKAHU,
B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEbIO (BO3MOYKHO
UCIOJIb30BAHNE BHUIEOMATEPUAIOB); M3Y4EHHE MOJENeH KpHUCTAIMYECKUX
peméTok anmaza, rpadura, (¢QyuIepeHa; O03HAKOMJIEHHE C IPOLECCOM

azicopOLMU PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM




MPOTHBOTa3a; MOJY4YEeHUE, COOMpaHHe, PACIO3HABAHWE W W3YYCHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IMPOBEACHHWE KA4YeCTBEHHBIX peaklHuii Ha KapOoHAT- H
CHJIMKAT-HOHBl M W3yYeHHE NPU3HAKOB HX IPOTEKaHUsS; O3HAKOMIICHHE C
MPOAYKIMEH CHUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCIEPUMEHTAIbHBIX

3aaa4 I10 TEME «BakHele HeMeTauIbl U HX COCOHUHCHUA»

MeTtamisl 1 BX COCAUMHCHUA

3.1

OOw1ast XapakTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nonoxkenuss B Ilepuonuuecko cucreMe XUMHUYECKHUX dieMeHToB J[.H.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTauioB. MeTamnueckas CBs3b U
METaJJIMYECKasi ~ KpUCTa/lIMyeckass pemeérka. ODJIEKTPOXUMHUYECKHH  psif

HaprI)KCHI/Iﬁ MCTAI1JIOB

3.2

33

duznyeckue U XUMUYECKUE CBOICTBA MeTauioB. OO0Iue croco0bl MOTYYeHUS
MeTauioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
kopposzuu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILLIEHHOCTH

[Ilenouynsle MeTauibl: MosiokeHHe B llepmonmyeckol cuCTeME XHMHUYECKUX
anemenToB JI.MI. MeHneneeBa; cTpoeHHUE UX aTOMOB; HaXOXACHUE B IPHUPOJE.
dusnueckue U XMMUYEeCKHe CBOWCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIsl U
TUAPOKCHUIBI HATPUA W KaJius. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJJIOB MU HX

COeIMHEHUN

34

[IlenoyHO3eMeENbHBIE  METAUIBl MarHMd M KaJIbLMWA:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme XUMU4ECKuX 31eMeHTOoB /.M. MenneneeBa; cTpoeHue
X aTOMOB; HaXOXJEHHE B mNpupoae. PU3NYECKME U XMMHUYECKHE CBOMICTBa
MarHus W Kaublus. BaxHeWmue coequHeHUs Kaiublus (OKCHA, THIPOKCHI,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

3.5

3.6

AmomMuHuil: nonoxkenue B Ileproauyeckoil cucreMe XMMHUYECKHX 3JIEMEHTOB
J.. MenneneeBa; CTpOeHHE aTOMa; HaXOXIAeHUE B mpupoae. Puznueckue u
XHUMHAYECKHUE CBOMCTBA AFOMUHMSI. AM(OTEpHBIE CBOICTBA OKCHIA U THIPOKCHIA

AJITFOMUHU S

Keneszo: nonoxenne B [leprnonnueckoi cucreme XuMuiaeckux snementos [[.1.
MeHeneeBa; CTpoeHHWE aTOMa; HaxoXKJaeHue B mpupone. Duszndeckue u
XUMHUYECKHE CBOMCTBa kene3a. Okcuapl, THAPOKCHUIb U conu kene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOJIy4EHHUE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HAKOMIJIEHHE ¢ 00pa3liaMyu METaJIOB U CIUIABOB,

ux (pusnyueckuMH CBOMCTBAMHM; U3YYEHUE PE3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIH30BaHNE BHJICOMATEPHAJIOB), 0COOeHHOCTEH
B3aUMOJCHCTBUS OKCHJA Kajbllud M HATpUs C BOJOM  (BO3MOXKHO
WCIOJIb30BaHNE BHUJAEOMATEPUANIOB); HCCIEAOBAHUE CBOWCTB >KECTKOW BOJIBI;
mmpolecca TOpEHUs Kelle3a B KHUCIOpoAE (BO3MOXKHO — HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHs KAUYECTBEHHBIX PEaKIUil Ha HOHBI
(marnus, xanbius, adroMunus, numHka, xenesa(ll) u sxenmesza(lll), menu(Il);
Ha0JII0/IeHNE U OMKMCAaHUE MPOLECCOB OKpAlIMBaHUS IUIAMEHU MOHAMM HATpHS,
Kaiuss W Kajublusad  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ANIOMHUHHUS M THUIPOKCUIA
[IMHKA; PEIICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BakHeime MeTauibl U

X COCOIUHCHU A

Xumus 1 OKpYyiKaromasa cpelia

4.1

4.2

HoBrie MaTcepHrajibl U TCXHOJIOTUMH. BemectBa u MaTcpuajibl B HOBCGI[HCBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBbE. be3omacHoe mcIonb30BaHuE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBaﬂ nmoMompb IIpH XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  TIpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxarommet cpenst [1/IK. Pons XuMuu B pelieHHH SKOJIOTHUECKUX MPOOIeM.
[IpupoaHble HMCTOYHHUKH YTIEBOAOPOAOB (yrojb, NPUPOIHBIA Ta3, He(dTh),

IMPOAYKTBI UX nepepa60TKI/I, HX pPOJib B 6LITy 1 NPOMBIIIINIICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue o0pas3oB MAaTepHaJIOB (CTEKIIO, CIIJIaBbI

MCTAJJIOB, TOJIUMCPHBIC MaTepI/IaJ'H:»I)




IPOBEPSIEMBIE HA OI'D I1IO XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

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

1

[Ipencrasnenue:

1.1

0 TII03HABAaEMOCTH SIBJICHUH npupoabl, ITOHHUMAaHUC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMHYECKOM HAayKH Kak obnactu COBPCMCHHOTI'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA O6H.I€ﬁ KYJIbTYPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTBa;

IMOHUMAHHEC MECTAa XUMHU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHbIX MCTOJAaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAaHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKuHﬁ; YMCHHC HCIIOJb30BaTh MOACIN HJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHaIbHON eATeTbHOCTH, CBA3aHHBIX C XUMHEH U
COBPEMCHHBIMHN TCXHOJOIWAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HayKH, YTO IO3BOJIUT OOYYAIOIIMMCS paccMaTpHUBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOrO NpenMeTa

MIPHU TIEPEXO0/I€ Ha YPOBEHB CPETHETO OOIIET0 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BOKHEHIIME XMMHUYECKHE TMOHATHA: XHMHUYECKHH JJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEO/IHOPOJIHAs CMeCh, OTHOCHUTEJIbHBIE aTOMHas M MOJICKYJIsIpHas
MacChl, KOJWYECTBO BEHIECTBA, MOJIb, MOJISIpHAs Macca, MOJISIPHBIA
00bEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJb (CpeAHssA), XUMHYECKas
peaKIys, PpEaKIUH COCIWHCHHUS, PEaKIUH pPa3JIOKEHUS, PEaKIUH
3aMeIleHUs, PeakUu OOMEHa, TEIIOBOH 3((EKT peakuuu, 3K30- U
SHIOTEPMHUUYECKNE PEaKIUH, PAacTBOpP, MAaccoBas HOJSI XUMHYECKOTO
AIIEMEHTA B COCIMHEHUH, MAaCCOBast IOJISl M TIPOLICHTHAS! KOHLIEHTPALUS

BEIIIECTBA B PACTBOPE, PO aTOMa, IICKTPOHHBIN CIIOH aTroMa, aTOMHast




opOuTanb, paguyc aToma, BaJIEHTHOCTb, CTENEHb OKHCIIECHUS,
XUMHYECKAs CBSI3b, JIEKTPOOTPULIATEIIBLHOCTD, TIOJISIPHASL U HETIOJISpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBsI3b, METaIM4eCKas  CBA3b,
KpUCTA/LIMYECKass peleérka (aToMHas, MOHHAs, MeTaJuIMJyecKasi,
MOJIEKYJISIpHasi), MOH, KaTHOH, aHWOH, AJIEKTPOJIUT U HEJIEKTPOJIMT,
AIIEKTPOJIMTUYECKAsT ~ JUCCOLMANNS, PEaKIUd HMOHHOTO  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHMCIEHHME M  BOCCTAHOBIECHHME, JJIEKTPOJIM3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble pEaKluy,
CKOPOCTh XMMHUYECKOW peakumu, Kataimsarop, IIJIK, xoppo3sus

MCETAJLII0B, CILJIaBbl

22

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

23

3.1

32

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPpHA

AIEKTPOJIUTUYECKON AUCCOLUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

YMEHME MTPaBUJIBHO UCIOJIb30BaTh N3yYEHHBIE BELIECTBA U MaTEPUAIbI
(B TOM 4ucie MUHEpaJbHbIE YIOOpEHUs, METaulbl U CIUIaBBI,
HOPOAYKTBHl MepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOJIOPOJIOB
(yrnsi, mpupoAHoro rasza, HepTH) B OBITY, CEITBCKOM XO3SHCTBE, Ha
NPOU3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJIOB
JUIsl OpraHr3Ma 4eoBeKa; yMEHUE POrHO3UPOBaTh BIMSHUE BEIIECTB
U XMMHYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLIYIO
IPUPOJHYIO Cpeny

YMEHHME WHTErpUpOBaTh XMUMHUYECKHE 3HAHUS CO 3HAHMSMH JIPYTHX

y4eOHBIX IPEMETOB

33

HaJIMYMEe OMbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
M0 XUMUU (HayyHash W Hay4dyHO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

yMEeHHE OOBEKTHBHO OIICHMBAaTh WH(POPMAIMIO O BEIIECTBAX, HX
NpeBpalleHUsIX M IPAaKTHUYECKOM  MPUMEHEHHMH U yMEHHe

HCIIOJIB30BAaTh €€ AJId PCIICHU A y“IC6HO-H03HaBaTCJII>HBIX 3aJga4d

BJIaIIeHI/Ie OCHOBaMH MOHSITHMHOIO afrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH IJIs1 COCTaBJICHUS (bOpMy.]'I HCOPraHWYCCKNUX BEIICCTB,




YpaBHEHUN  XUMHYECKHMX  pEaKIUi; OCHOBAMHM  XHMHUYECKOU
HoMmeHknarypsl (IUPAC u TpuBHanbHOi)
YMeHue oOBACHATH CBsI3b MOJIOXKEHUA djeMeHTa B llepmomudeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMHU CTPOCHHSA aTOMOB

5 XUMHYECKUX DJJIEMEHTOB (COCTaB H 3apsja sapa, oOIee dHCIo
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB TI0 JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KU M KAIBIIHS
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (panyC aToma, 3JEKTPOOTPUIATEILHOCTD),
6 MPOCTBIX W CJOXKHBIX BEHICCTB OT IIOJOXCHHUS JJICMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX NEPUOAAX U TJABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 Ymenue kinaccuumpoBarth:
7.1 XUMHUYECKHUE JIEMEHTBI
7.2 HEOpraHMYECKUe BEellecTBa
7.3 XUMHUYECKHUE PEAKIIUU
8 YMeHue onpenensaTs:
g1 BaJICHTHOCTh W CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsi
' HOHa
g2 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYphl B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PacCTBOpaxX BemIeCTB (KUCIOT, OCHOBAHHUH )
8.4 OKHCJIMUTENb U BOCCTAHOBUTEb
9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMHIECKHAE CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPOM, O30H, BOJOPOJI, TpaduT, anamas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kamul, MarHHIA,
KaJIBITAH, aTFOMHHUM, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
92 metawioB [-IIA rpymmn, amomunus, meau (I1), muaka, xenesa (I u
' II), oxcuaet yraepona (I u IV), kpemuus (IV), azora u docdopa (111
u V), cepet (IV m VI), cepuucras, cepHas, a30TucCTas, a30THasl,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MIPOTHO3UPOBAaTh M  XapakTEpU30BaTh CBOMCTBA  BEUIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTDb ITPOTCKAHUA XUMHNYCCKUX

MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBUSIX

YMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKINI
103 WUTIOCTPUPYIOIINX ~XMMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyIm) HEOPraHUYECKNX BEIIECTB
104 MOJTBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUEThl):
11 OTHOCUTEIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTa B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSAM XHMHUYCCKUX PEAKIUH W HaXOAHWTh KOJIUICCTBO
' BellecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH ~ METOJAAaMH  HAy4YHOTO  TMo3HaHUS (HaOIrozeHue,
1 HU3MEpEeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE) ITPU H3yYSHUH BEIICCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MIPETIOKUTH MTYTH €€ PEIICHUS
129 0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
' MOCYAOH U IabopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMy O€30MacHOTO OOpaIlleHus C BEIIECTBAMHU, UCTIOIB3YEMBIMU
B IOBCETHCBHOW JKM3HH, TIPABUJIAMH TTOBEJICHUS B IEISIX COSpPEeKEHUS
123 3MI0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpeaa
' (omacHOCTH) BO3ICHCTBHS HAa JKHUBBIC OPTaHU3MBI ONPEACIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIICHHS] U TMPEJAOTBPAIIEHUS UX BPEAHOTO
BO3JICUCTBUSA
3 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIIEIYIOIINUX XUMUYECKUX IKCTIEPUMEHTOB:
131 M3YyYEHHE U OnHucaHue (PU3MUYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnuii

13.2

U3Yy4EHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMOJIY4CHHUE KHUCIOpoAa MW HM3YUCHHUEC €ro CBOP'ICTB; MMOJIY4YCHHUC
BOAOpPOJa U M3YUCHHUC C€TO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHaAKa U U3YYCHHUE €TI0 CBOMCTB

13.4

13.5

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONPENEIEHHONM MaccoBOM  nonei

pPacTBOPEHHOTIO BEILIECTBA

MIPUMEHEHUE WHIUKaTOPOB (Jrakmyca, METHIJIOPAHkKa u
dbenondranenna) A ONpeneNeHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMM  METaUIOB,  PAacTBOPUMBIMM M HEPacTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOTO MeTajyla JpyrMM W3  pacTBOpa  COJIHU;
UcclleIoBaHUE aM(OTEPHBIX CBOWCTB TUAPOKCUAOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJIBHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHNYCCKUX COGHHHCHHﬁ)); ((3J'IGKTpOHI/ITI/I‘I€CKa$I
JAUCCOLIM AL, «BaxHelnme HeMETaIbl U HX COCOUHCHUA,

«BaxxHaelme MeTaIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peaklUi MOHHOro OOMEHAa; KaueCTBEHHbIE pEeakIMh Ha
NPUCYTCTBYIONINE B BOIHBIX PACcTBOpaX HOHBI: XJOPHI-, OpPOMHI-,
uomua-, cynbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBI aMMOHUS, MarHusi, KaJblusi, aTFOMUHUS,

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

14

YMmeHnue:

14.1

MNpEACTABIATE PE3YJIbTATBl JKCIICPUMCHTA B (bopMe BBIBOAOB,
J0Ka3aTCJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPUYCCKUC

3aKOHOMECPHOCTH

14.2

YCTaHABJIMBATH CBA3U MCXKAY pCaJIbHO Ha6J'IIOI[aCMBIMI/I XHUMHUYCCKHUMU
SABJICHUAMMU U IMPOLCCCaMU, NPOUCXOAAINIUMA B MAaKpPO- U MUKPOMHUPC,

O0OBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INHEPEYEHD 2JIEMEHTOB COIEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTeie BemecTBa U cMecu. CiocoObl pa3fieiieHus: cMecei

1.2

1.3

ATOMEI H MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTI)IG " CJIOXKHBIC BEUICCTBA.

Xumnueckas hopmyia. BaleHTHOCTh aTOMOB XMMHYECKHX J1eMeHTOB. CTEneHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCHTENLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast goas XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHNU

1.5

1.6

KonnyectBo BemectBa. Moab. MomsipHas Macca. MoJisipHbIii 00BEM Ta30B.

B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
®u3nyeckue U XUMUYECKHE SIBJIICHUsA. XUMUYECKAsl peakuus U €€ INpPU3HAKH.
3aKOH COXpaHEHMsI MAcChl BEIIECTB. XUMHUECKUE YpPaBHEHUS

[Iepnognueckuit 3akoH u Ilepumonnueckass cucreMa XMMHYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoanueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael u rpynnsl. @U3NYECKUl CMBICII TOPSAIKOBOIO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

CTpOeHI/IC atroMoB. CocTaB aTOMHBIX AACP. M3oTomEl. SJICKTpOHLI. CTpOCHI/IC
OJICKTPOHHBIX 000JIOYEK  aTOMOB MEPBBIX 20 XMMHYECKHX DIJIEMEHTOB

IIepuonnueckont cucremsl .. Menneneena

2.3

3aKOHOMEPHOCTH B W3MEHEHUHU CBOMCTB XMMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kaius, Kamblus (paguyca aTOMOB, DJIEKTPOOTPUIIATEILHOCTH,
METaUIMYECKUX MW HEMETaUIMYeCKMX CBOMCTB) W HMX COCAUHCHUH B
COOTBETCTBUU C TIOJOKEHUEM JJIeMEeHTOB B llepumogmyeckoil cucreme u

CTPOCHUCM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumuyeckass cBsizb. KoBaneHTHass (mojisipHass M HEMOJISIpHAsi)  CBSI3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  d3JeMeHTOB.  MoHHast  CBs3b.

MeTtananyeckas CBSI3b




3.2

Tunbl KpUCTANIMYECKUX PEMIETOK (aTOMHas, MOHHAsA, MeTaJUIM4YecKasi),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MNPpEACTABUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUA. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HEeCcoJIe00pa3yrolue; OCHOBaHWM (IIENOYM W HEPACTBOPHUMBIE OCHOBAHMS);
KACIOT  (KHCIOPOJCOACpKAIIMEe H  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

@u3nyeckue M XHUMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS

4.3

4.4

duznyeckue W XHMHUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJIOB: JINTHUA,
HaTpu:A, Kajlusd, Marovugd W KaJlblHs, aJIFOMUHHA, KCJIC34d. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

A HAIIPSKEHUH METaJIOB

dusznyeckne U XUMHYCCKHE CBOMCTBA BOAOPOAHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJOpPOBOIOPO/IA, CEPOBOOPOAA, AMMHAKA

4.5

Ouznyeckue U XUMHUYECKHE CBOICTBa OKCHIOB HemeTamnoB: cepel (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yrnepona(ll, IV), xpemuus(IV). Ionyuenune

OKCHJJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

Xumnueckue cBoictBa okcunoB: MeTaioB [A-IIIA rpymm, munka, menu(ll) u

skenesa(ll, I). TTonmydyenue oKCUI0B METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWI M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMEpe
TUAPOKCUIOB  QIIOMUHUA, JKene3a, I[uHKa). [lomyuyeHue OCHOBaHMM U
aM(}OTepHBIX THAPOKCH]IOB

OO0mme XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOM, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOH, a30THOH, (HochOpHOU, KPEeMHHEBOH, yroibHOU. OcoObie
XMMUYECKHE CBOWCTBA KOHUEHTPUPOBAHHOM CEPHOM U a30THOM KHCIIOT.

[Tonyyenue kucaot

OO0me XuMHYECKUe CBOMCTBA cpenHux coneid. [lomyuenue conei

4.10

[Tonydyenne, coOupaHue, paclo3HaBaHHE BOJOPONA, KHCIOPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

4.11

[Momyyenne amMmmuaka, CepHOM M a30THOM KHUCIIOT B MPOMBINUIEHHOCTH. O01ue

CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB




4.12

I'ereTmueckas cBI3b MEXKOY KilaCCaMH HECOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

Xumudaeckue peaKnuu

5.1

Kraccudukarnuss XuMHYECKHX peakuuii Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYAaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢pdekry, mo

M3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKIX YJIEMCHTOB

52

5.3

54

5.5

TennoBoii 23 PeKT XUMHUECKONW PEaKInK, TEPMOXUMUYECKHE YpaBHEHUSA. IK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIIH.
[Ipouecchl ~ OKHUCIEHHSI M BOCCTAHOBJICHHSA.  DIEKTPOHHBIM  OanaHc
OKHCJIMTEITbHOBOCCTAHOBUTEIBHON PEAKIIUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEATEKTPOIUThL. CHIIBHBIC U clTa0ble 3JIeKTPOIUTHL. CTeNeHb JUCCOIHAIH
Peakiiuu monHoro obmeHa. YCiOBHS MPOTEKAHMs PEaKlUi MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_lI/Iﬁ

XuMus U OKpYyKaromasa cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKHM3HM 4eloBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMMYECKUX peakuuid B J1abopaTOpuu U OBITY.

HepBaﬁ moMoub MMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMUYECKOE 3arpsi3HEHHE OKpYXKarolledl  cpefbpl  (KUCIOTHBIE — JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumun B
pelIeHUN HKOJOTHYECKUX TMpoOjeM. YCWIeHHEe MapHUKOBOTO 3 dekTa,

pa3pymi€cHUC O30HOBOT'O CJI0s

6.3

6.4

[Tpumenenue cepsl, a3ota, pocdopa, yriepojaa, KpeMHUS U UX COCTUHEHHUH B
ObITY, MEAULUHE, MPOMBIIUIEHHOCTH U CelIbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB M CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IIPOMBIIIIEHHOCTH UX coeAuHEHUH. [IoHsITHE O KOppO3UN METANIIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpuposHble UCTOYHHKH YTJIEBOJIOPOAOB (Yroyib, NPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIUIEHHOCTH

6.5

[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTMHEHMSX
yrieposa (MeTaH, 3TaH, STHJICH, alleTUIICH, 3TaHOJI, TJIMLIEPUH, YKCYCHas! KUCIIOTA).
[NonsiTne 0 OMONOTHYECKN BaKHBIX BEIIECTBAX: JKUpaX, OENKax, yriieBoaax — U UX

POJIN B )KU3HU YCIIOBEKA




Pacuérnr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YpPaBHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemieHne»
» Xumus, 9 knacc/ 'abpuensn O.C., OctpoymoB WN.I'., CnagkoB C.A.,

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemienue»

METOINUYECKHUE MATEPHUAJIBI I YYUTEJIA

Xumus. 8 kiacc. Meronunyeckoe nmocooue aBTopsl: AxmetoB Mapar
AHBapoBuY,

JIOKTOp megarornyeckux HayK, TOLEHT KadeIpbl METOAUKN
€CTECTBEHHOHAYYHOT0 00pa30BaHMs U UHPOPMALMOHHBIX TEXHOJIOTUI

VY IpAHOBCKHI rOCYy1apCTBEHHBIN ITEJarorniyeckuii yausepeuteT umenu M. H.

VYaeaHoBa, ['apa Haranes HukomaeBna

Ucrounuk: https://rosuchebnik.ru/material/khimiya-8-klass-metodicheskoe-

posobie0611/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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8 kiacc - https://lesson.edu.ru/04/08

9 knacc - https://lesson.edu.ru/04/09
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